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ADORE.SS 
hy 

0 . 1 . Bir,Gin,,;, G~ner<> l MJ na9er, Peanut M<irke ting Board , 
Uueensl<>nd, Au~tra l i a 

t.'\I' Cha irman, ladies and Gent lem~m, 

Firstly , I must thank you for the honour and pri vi l ege of being asked to address 
thi s ~onferen~e, and f or the opportunity t hus afforded to meet with so many of 
the peoph involved in t he punut indust r y i n your Country. 

P?-oduct i on-wise, Aus t ra l ia ca n by no means cla im to be in t he big league in 
p&anuts . However, I do hope t hat a run-down on t he Australian industr y will be 
of interest to you. 

I h~ve been alloted forty -five minutes of programme ti~e. This ls a substantial 
segment , I an fully conscious of the old trui sm that the interest of an audience 
can be ma i ntained only for as long as the a ssembled posteriors are r easonably 
comfor table. Therefore, I propose to break t his address into several sections, 
with a f ew illust ra t i ons by wa y of colour slides, and some oppor tunities for 
<'uestions . 

Hlstorx of t he Aust ra Ua n Industry 

Peanuts are believed t o have been first int r oduced into Queens land by Chinese 
fossl ckers in the gold fie lds of North Queensland - Cooktown, Laura and the 
Palmer gold fields - some 1,200 miles north of Kln9aroy - about t he t urn of the 
ceritury. 

In South Oueensland, wher e the bul~ of the i ndust ry is now concentrated , commercial 
pr oduction co0'.11\enced i n t he ttarly l 920' s . 

There has been a gr adual increase in production - at a reasonably steady r ate -
to t he current level of about 45 1000 tons per year - nut in she l l bas t s . 

In peanut production, Queens land virtually means Australia• S211e very 5mall 
auantities are grown in -

(a) Nort her n New South Wales 
(b ) Northern Territory (Katheri ne area) 
(c) West Australia (Ord Ri ver development } 

but t hese are so smal l as not to inf l uence the pi cture at a l l . 

The concentration o( production in our Sout h East Queensland area r e sul t s from 
the obvious factors -

(1) Suitable climate - summer r a infall - averaging 26 to 27'' year 
- dry autlJllll'l and winter, 

(2) Loose, f r i able volcani c soi l s 
(3) Reasonable proximi ty t o pr incipa l 11111rkets - as against 

e.q. Kath&rine and Ord River. 
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Hilton pf the P!t&nyt lfu!cttipg BQlrd 

In Queensland, • have- cm the Statute- book an enaetlll8nt entitle-d "The Pri.llary 
Producers 1 Qr9anhat1en and lolllrket ln.9 A ct", which is ad1Dinbtered by the Minhter 
ftt Priaiery Industries in t he Sate Parliament. 

The Act pr ovides for t he "orderly" iMrketlng of agricultura l commodities , subj ect 
te certain f ormalities. A min1Ja1111 of 50 growers is required to aet the ball 
rolling. They can H queat the Minister to "declare" a particular c-odity (such 
as ~nuts) under the Act. Th• miniet&r may then decide that a poll should be 
taken among a.11 growers of that C011111odity within the State. Provided that 50% of 
eligible growers r ecord a vot•, and that 60% of the votes are in the aff irmative, 
the 1dniettr IMY then "declare" tha t c01Dmodity as being subject to the provisions 
of the Act. 

In our ease, the declaration eewera •an peanut& 91'"" fer sale in Queensland", 

The n.ext step is the fon111tion of a Board, which b elected by gr-rs, usually 
fer a term of thtee years. ()lly gr9"ttl qualify as elec~e~ • but Beard Member& 
need net necessarily be gTewets. Age1n-,.to quote our case, we have five Beard 
m111bl!r& elected frOGI varieus ueae in Queensland, and a n.-iinee of the Directer 
of l'!arlreting in the Del=l8rtment ef Prinry Industries ts a Beard 1111111ber. The 
Government neminee baa ne special powers, voting rights or right of vete. 

There are presently nineteen Marketing Boards in Queensland, covering such 
e_,,editln as -

Mah:e 
Navy Beans 
Wheat 
Suga:r Cane 
Barley 
Eggs 

llUk 
Peanut• 
Cetten 
Fruit 
Tebaeco 
Pigs 

Grain Sorghia 
Butter 
BHOlll Millet 
CheeH 
Ginger 
Rte. 

In thts respect, Queensland has gene farther than other Australian States. 

Tbe Wheat and Barley Beards ue c -onwealth wide, 

Petate and Onlen and Egg Martetlng Beards e~lat in Dest eth.r States. 

Mew South llalee hu an eiheeds Board. 

Tht various legislative enact1n11nts in the States are not identical, but the 
principle of Marlceting of PrilDilry Produce threugh grewer-contrelled Beards la, 
u you Gan see, we 11 established in A ustra Ua , 

Pere and Qyt.ies of a M!rket lpq Berd 

Any Bend appointed under the Act h required to be cenc;erned with th• 
preservatten and ex~nslcin and te.n•ic well·be1.ng ef its induatry - and t• be 
the 111edl• of cean\ll'JicaUcn between Government and industry, 

Each Beard ts •fllP-re-d te sell or 1rrang• the sale of the "c-tdity"' and te 
perfe1'111 all necessary acts in this cennection. 

e.g. appointment af staff 
engagemtnt ef agents 
1rranglng ef finance etc., and, 

!!ltbip limits appt!W!SI !?y the Minister, tt aanufaetld'e, process or otherwiae 
treat the c ... odity te facilitate eale te the best advantage. 



Qi the hl'Rlllt!OI\ of a Beard, gr-ra bee- ebli.ged t4I deli vu te the Beard, a 11 
ef the c•mod1ty grown fer sale tn ~ensand. They are ne longer free te 
negotiate private sales within the State. 

Ck! the other hand, the Beard lllilY not refuse t o accept from any grown, any of the 
cetrmodlty of tn&rchantable quality deltvered to lt fu aale. 

To c- back spec1ficelly to our ewn cue, the Peanut Beard was h:rwied in lo/.!4, 
and will thuefore cemplete '!!10 years of operatten next yea:r. · 

There is provisio11 in the Act fe:r g:r-rs dhsatisfied with the system to request 
a pell to detert111ne whether the Beard will continue to fwi ct ton. Su.eh a pell hu 
new r been requested tn our industry. Other c-odit1es, in parttcubr potatoes 
and en1ons 1 have tlad a much more eventful history. Boards far these c-odtt1ea 
have been fortned, dissolved• reformed and abandoned ag<lin. 

The two major areas in which the Board hu no eontrel are -

(1) In ercduetiin. We haV41 no 111eans of centrolltng area Pr tennaqe of peanuts 
~oduced. 

(2 ) In Sales actoss the State Bo?ders. A section in the C0111aonwealtb 
Constitution, which ha& proved hi ghly contentious and has been productive 
of great amounts of r&venue for the legal profession, provides (a.ong other 
th ings) that • ••• .. , .... , . trade and eoarnoree between the States sha 11 be 
absolutely free". This wording is in the section of tho Constitution 
relating to Cust011s and Excise duties , and I believe (and I think • os t 
Austral ians agree), was intended to relate only to the payment of duties 
at State borders. Hewever, it has been interpreted by the J\ld1ciary 
(subject to .any appeals and counter-appeals) te apply te a aultitucl• of 
ether facets ln the Australian ""Y of life. 

In the 111iddle 1930'1 a pe.riod of fierce 1alu c•petittm between the Beard and 
' independent' opeNtors al11ost brought t ho industry to its knees• and an atte111pt 
"3 s 11111de to rectify the situation by the passage of an.ther Bt 11 in the 
Queen1land Leglslatlve Assembly called the Peanut Industry Pretectien and 
Prtservatien Act. 

Th• 3 basic a t.s of thh 8111 were -

(1) To previde f1r the eentrol ef peanut diseases, by the 1ppelnt11H1nt of 
lnspeeters, provision of ouarantine regulations, treatment er seed before 
planting, etc. etc . 

(2) To gtve the Marketing Board the right t e ~all peanut• pr.duced in 
Queensland, irrespective of whether they were fer lecal sale er destined 
for lnter•state trade. 

(3) T• institute a system of qrower tennage allecatlons fer a No. l Pool in 
each year, the q11111ntlty being that requtred to ,_t requlHID8nts of the 
Australian d-sttc ma.rlcet, plus &eed. 

Gr .. ers were still free to produce any quantity in axe••• ef their Ne. 1 
ped a llecations, f er d.eltvery to a lfe. 2 poel. 

N•. 1 peel dispo&B h were directed to the 111ere profitable dtJMstie edible 
market. No. 2 peol peanuts were aeld f11r expert 01' for ell milling. Any 
shortfall in product ion of Ht. l peol allocations wa& aut..atlcally drawn 
fr.,. the No. 2 pool. 
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These previsiflll.s maintained the pqanut shtp •n a relatively even k••l until the 
years f•llowlng the second World War. There then devoleped a great pressure f•r 
the expan&ion of tfo. 1 pe.l toanoge allocatl.i1s without there being a 
eerreapendlng increase in dotne$tle .arket outlet$. The pressure ea1119 mostly 
frt11 yo1111g far~rs who had no experience of the benef1ta of orderly marketing 
and who were quite ready to declare that they were not prepared to produce for 
a No. 2 p•ol •and that if the Board could not or would not all•cate to them a 
"eati$f&etory" No. l pool t.nnage, they would niarket out$1de the Board• interstate, 
under the proteetien of 5eet1on 92 of the COll!llonwealth Constitution. 

It was at about this time (31st March, 1948) that 1 threH in rtty lot with the 
peanut industry "for better or worse, fer rlchtr or poorer". 

The Peanut Industry Protection and Pr•servatlon Act eont~lned provlsiens fer 
p•licing the mitter of 4•1ivtr1•• to tho B.ard • duly app•inted lnsP41ct.rs had 
p-rs of seizure and detention te enforce delivny and/et 9rad1n9 - and fer 
$evera1 years the Board endeavoured t• act on these. There ensued a right aerry 
period of a 11 night vlglls, hot pursuits dewn Nelr.-ceuntry roads• Hizures of 
l.adings in likely and unlikely plaeet, with and without the protectien of local 
constabulary - with the opponents of •orderly• 1Mrketin9 joining willingly in the 
fray, and opportunist fara..qate buyers with large wads of currency making furtive 
calls in the Middle of the night. 

The upshot of itall was a challenge, taken to the High Court of Australia, 
against the Board's legal right to grade peanuts designated for interstate trade. 
We lo$t - and the case is recorded in the archives as Blerton V Higgins ~ b~cause 
I was the one who authorised the contested seizure. That was the Waterloo of 
grading enf oree~ent. 

Ulticnately, and perhaps belatedly, the Beard bowed te the inevlt!lble. All 
attempts at enforcement of gt>adlng were abandened · the legislative pr.visions 
for dual-peolin9 were suspended • growers are "°"' free to produce as they wish 
and to sell interstate without hindrance - and of course te take returns 
according to supply and demand, 

What is the present positlen? We sttll handle 80% or better of Queensll!lnd 
productle)O, because ~ost growere still feel that advantages accrue frO!fi 
•rqanised 11arketing of their cOlllllodity. 

How tb1 Jndaesndeots operate • Tho balance of the crap is sold through a n1111ber 
of outlets, either djrect t• processors. or vla buying agents who set up tlllil.ll 
grading sheds in the producing districts. 

We will always have a percentage of growers who oppose any forM of centrol • and 
there will always be a number who will take a slightly lower return fo:t cash on 
the nail. 

We are told that healthy competition promotes efficiency in business operations. 
No doubt this ls right. We are meeting competition and 1111intaining - indeed, 
improving • otu" position. 

~ 

The Mi:lrlcetlng Board completes each year without funds. All crop proceeds, len 
working expenses, are returned to growers for each crop. 

We raise Bank finance each year to permit a payment on delivery of about 80% ef 
eventual preeeeds - the balance is p;ild on c411!1.plttion of crep sales. 

GrOl'lers'lndividual payments are based on grade results of their dellve~ies. 



Ancillary §ervlc1s te Grmra 

Tl'aditienally the Board prevldes a ftultipllcity of services for gr.,..rs e.g. 

{l) 

(2) 

(3) 

(4) 

We prepare and supply virt"'91ly all seed for the planting - IQ credit 
wtierevar a 9rewer has the necessary equity 1n the erevious crep. RapaY11111nt 
is taken t frca first payment on the new crop and t frm final payment on 
the prevloua crop - which co11ld be 9 - 10 111enths after planting. 

We supply on crgdit against crop equity, farm chemicals of all description• 
(Treflan. Benlate, Outer, etc.). Repeyinent is taken when crop is delivered. 

We have at all ti,,..s matntained an extensive stock of bag1 for rental to 
qr-rs who have harvested and delivered in bag11. 

\lie retain a Field Officer ftt experimentation, advice and extendon lll01'k. 
S 01te ef you rnay reiwernber havi.ng met A lee Balu leff, Who vhited the u.s ,A. 
abeut three y911rs a90. 

We have, in fact, perfor~ed services for growers •far beyond the call of duty• 
over a lengthy period - but without the awe.rd of any appropriate madals. 

Qutpn1lap~ Peanut. Grmrs' ce-grativo A•aps11tlm LlmitfP 

The Marketing Board wa• orig1n;,lly cen•tituted with a life of three years, subject 
to •~tension unless growers requested its discontinuance. 

Obviously, substential working etsets 1~ the forft of buildings and plant are 
essential to the Board' s operations. It was felt that ownership of those assets 
•hould be clearly defined, in the event of the t ermination of the Board's 
activltlu at any t111e. 

Accordingly, the Board was given power, under the legislation, to lllilkl a Levy each 
year at a fixed rate per pound of peanuts dellvered - the l&vy being deduc:ttd 
f.r om growers• e>ayNents. 

Author tty was also given for the r.evy to be pa&&ed by the Board to a Co.oeperatlve 
As&ociatiOfl, In which each Individual grower has an equity equi'lalent to his 
c011tributlons of Levy. The, co-1perat1ve than established tlul necessary buildings 
and acquired necessary plant. 

The Co•op.retlve has been and still is, a non-ttadinq o~nhatlon - existing 
merely to hold the assets used by the Beard en behalf of growers. The 
Association's income consists of two Items only -

( l) The Levy c•ll•cted and passed on ea ch year by th• Board • currently at the 
rate «I .31~ lb. of pe•nuts delivered. 

(U) A rtl11bur11ment from the Bond (out of lb working funds) equal to the 
a11ount of Depreciation written off each year frlMll the A•sociat1on's 
assets. 

Those amounts provide sufficient funds for rone.al of plant and for extension• 
and additions as tequired . !he 9oard pays no rental, bllt meets all costs of 
nOl'llli 1 ma 1ntena nee. 

In practice, it becomes necessary to rai~e loans for any 11W1jor developsent 
projects - these loans being amortized over a period. To ensure a continuation 
of income to the Association, the life of the Board is extended periodically for 
terms of ten or twelve years, instead of the three yea• periods eriglnally 
envisaqed. 
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Revolving Leyy Scheme 

Wl th a view to retainl no ownorship of the Association assets in the hand& of 
relatively recant growers , we devote one holf of the levy collected each year 
to a Revolving Levy Scheme. Funds are utilized to repay to growers the levies 
contributed in previous seasons . The schoine originated some 17 years after the 
first levies were collected - and repayments are likely to lag well behind 
collections. (Presently we have repaid collections !llllde in 1960). The nett 
effect is that ownership of Association assets i s in the hands of those growers 
who delivered peanuts to the Board 1n tho past twelve or thirteen years, 

Field Pra cticn 

I shall not attempt to go into detail in regard to our general field practices . 

Lend preparat ion - ploughing, discing etc. - are reasonably standard lfith 
yours, allowi hg for differing tochniquea due to soil types and cll.alatic 
variations. 

Our plant ing rates in seed per acre aM much lower than yours , B~use of lolfer 
rainfa ll and lack of irrigation fa c1l itits we are unable te support very heavy 
plant populations. 

Again, our harvesting rnetheds are similar, but r•Qu\re sOlllO variation& due to 
soil structures and plant types. We do not produce any runner peanuts - our 
Virginia and Spanish are strictly bunching type plants. 

Cn-fam drying plants are of a 11ultiplidty of sha?41s and sizes, Very little 
dr ying ts done in trailers. Because of ma j or dbtances involved between farwe 
and delivery points, and because of strtn~ant rtquire11ents by the Transport 
authorities on trailer eQulpment, all bulk transport ls tn body trucks and er 
semi -tra Hers . 

Perhaps a few more slides will illustrate these points. 

Handllna of Intake 

Apart from our Branch at Atherten in North Queensland, which has full equipaent 
and facilities , we handle the 'llhole crop at Kingar•Y• 

We do have dt pots at Gaymf'ah (about 9<> miles North ) and at M\1%'9en (30 miles 
North.Cast ) - blrt these are only. staging fa cilities for those olrtlying gr...,.ra 
who sU 11 deliver in baos. These are sta cked temporarily and later tipped h 
bulk, partly cleaned and t ransferred to Kingaroy. Both •f these a~as ~r• 
currently converting to bulk handling. Bulk trailers come fraca areas as much 
as 200 miles fron1 KingaroY• 

At our central plant at ~ingaroy, we take peanuts throu~h the usual routine -
1. We1ghbT1dge, end moiatura test 
2, Tip to unloading hopper 
3, Elevator to temporary holding bins 
4. Continuous sampling of eaeh lead for peytaent purp••es 



~. C1Hn1no 
6. St.rage 
7. Ant1-1nfo•tatlon treat111ent 

We art uslng the rotary saapler of which we ebtalned details thrtugh tht u.s.D.A. 
PosGibly th• hydraulic samplers in general uee in yeur peanut areas are 
pref erablo bl.It wt art finding tho rotary outfit qultt efficient. 

Our samples average abolrt s,ooo 9ra11s weight. Th•se at• analysed for -

1. Extraneous l'lilter1al content 
2. Weight of edible grade kernels 

til milling grade kernels 
meuldy lcerntb 
shells 

PayMnt to gr40Wers h Nied on a graduated scale worklng frt111 an f •••q• po1nt. 
Grewtrs can tarD benuses and incur pe1Mltlta ln berth areas of claanlinest and 
qt1allty of 4tl1vtrlts. 

~likt yeurstlvea, we dt net have a benific•nt qeverllllltnt Pl'OVlding sampling and 
inspection sorvicos. These we must provide for ourselves - and the grades earned 
do not always go unchallenged by those grewers who every year prod~c• •the best 
peanuts 1•ve over grown ••••••••• • and wt dtwn-grade their product. 

A fl!l'ff •f our units may be of interest, because they 11111y not bttn c«1111on use here• 

A &1111111 $ht51er fer handliQQ 1,000 graa samples. This we have develeped in 
preference t• using tho ll:llits "'1lch are (er W&re) in use at your tnspectton 
statltns. 

Bt1l•J Sct•aAI for rtfloval of d1rt and sand ln th• cleaning preces$. !best unlts 
were o:rt9inally devele>ped for use in wheat and barley. We hilve adapted thea fer 
peanuts and find them very useful - if sero&wtiat expensive te matntaln. 

Itfolt § f't•cltanor Thh year wt aiodiHed ou:.r Tl:'iplt S ptecleanors to 1111kt 
stoning m.re efficient, by removing the stoner chute and outlet. and replacing it 
with an exact rtpltca of the stoner on the Hebbs Cleaner - to exact scale but •f 
course a blgqtr size. An addltlenal fan wu also ioequ!l'ed. 

Thh his gre11tly increased the efficiency of the pr•cleaner. St111e of yeu, who 
opt"rato clitaning plants, .ey bt interested in a siiallar convtrsien. 

Ma lathJflll Smv 

We spray all peanuts going int• bin sterage, as they earry on the fil\ll conveyor, 
with Malathion, te prevent insect 1nfestat1en. 
Provided shells are relatively undaimqed, this spray provldt$ protection for five 
or six methS, or until bin ttr1Ptraturet art high enough t• caun a break-clown i>f 
the Ma lathlon. 
Bin}mtlgn 
Aoratton of st.rages h• •f courss, a c-on practice. All eur majtr attn.gt 
bins are fitted with aerathn cages in the bett• c111es and natural aU
(ctnVectiel'I currents) movH tht'o1.19h the bins aa tn~raturts vary. 
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We d• have 1n• special itei-, developed by the c ,S,J,R.O. and thCJroughl'f test~ by 
us. This is an aut...atic controller which centr•ls a fan on each bin, te bring 
it it1to eperatien f.r " regular nmber •f hours each week, at th• epttJJnn timn 
when temperature levels are lowest and aeratien is most e ffective. 

Deshrlling and G?ad\ng 

Procedures are s imilar to your ooon. 

Standards for all edible kernel grades ne bid dO!m in our Peanut Industry 
Protection and Preservation Act - and •re not greatly different fr.., your grades, 
Checking is continuous, wlth appropriate controls if grades are showing off
standard. 

Fina 1 prod11ct sto:rage h ln Cold Stores of about 9,000 tons kernel capacity. We 
sought information in a visit here in 196~ ind took advant~ge of your experience 
in this regard. Temperatux-e and humidity l evels are similar to your .wn, 

Aflattxln 

This has not be~ a ma j or prebl,. with us, We are very p.rtieular with ,,.._ 
gradings and reject all suspect material. In the last 12 menths of cht eking both 
he11e cons111ptien and eJtport .attrials, we have not had one AflatoJtin positive 
reading (5 p.p.b.) 

f!y..Pr9dyctt 

In cOllll\on with most other shel lers, our principal bug bear has al-.ays been the 
disposal of shells. TTaditienally , thHe have bHn ca_rted .... y •nd ploughed back 
into the fi r ms. with only 1111ill qua ntities utilised •s feed, 

Three years ago ""' established our 1l!WD stock feed mill, us ing shtll as the 1141n 
ba'e for a number of fermulations. These have had a good reception, and 
currently we are using about one half of available shells through the mill, 
together with additives where necessary such as mola1s•s, peanut meal, salt etc. 

I do not knew to what extent your shells are used here a a fodder, bllt i f •nyone 
is int•~sted, wlll be happy to give you the feraulations we use. 

Our mill ineludos a pellet press, as some buyers prefer meal ln ptllet foriw. Tt 
anyone wbo has not attempted to pelletiz• peanut shells, I weuld say th•t this 
proee n offers the eJtperi•nce ef a life-ti'", 

With Ot' without st eaa inj t ct1on, molaHes, peanut meal and other additives , peanut 
shells would be about t he aost high ly abrulve substance known t e inan. We have 
tried straight-through dhs, ceunter bared d ies, t" dies, i" dies - the wear and 
tear D1'I ha11111er9lills and dies has to be seen to be believed and proves that pean~ 
shells are a very difficult commodity to handle, 

Te our dell9ht we are now finding much greater inter•st in raw shells straight 
frem the shelters, 

A 111a jor l et feeder wants to contract for virtual ly al l the she ll "' ar• not 
milling in our 11111'1 plant - and ls ulli:ing of ""nting t o double his offtake in 
the near future. Se perh1ps our dlsposa 1 problems are eollling to a happy ending. 
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Mlrke·tipg 

As a eomnodity ..ar1i:ett11g board, handling th• priJury e-odity, and net lnvelved 
1n proeeasing the product which appear• on the s~permarket shelves, we have not 
been int11111tely ooncuned in market researeh a11d develepnient. Thls has been 
considered the province of our custcawtr1 - the proeesaera of salted peanut•, 
peanut butur, peanut confectionery etc. • who have brand na11es to Which thiry e111 
tie their advertising and sales pr0111otltn. 

Perhaps thi& h•• not bten over successful. Our per capita c•nsU111ptien ef ~nuts 
in Australu is I belleve about. h1lf your usage here, 

Our range of outlets is liaited, and ia growing leas each year, •s take-overs 
gradually remove the s11111ller and rnore promhlng finta into the ha.nds of the 
biggest few. C1StTe11tly, thta is the position -

Our top 3 eustOGHtrs uttllz• 
Our top 7 customers utilize 
Our top 20 eust<111er• utlltz• 

33% of our t•ta l sa ln 
59% of our total sales 
87% ef our tota 1 s;;i bs 

Se, altho1l9h wt as a Board tell direct to perhaps 200 eustomars, lt is evident 
that the majority of these operate in a vny ••ll •Y• 

'lie 111&y be forced t• take a direct inter.st in the preeesslng field bttfore we are 
mueh older. 

Dl1ppsal of S!Jfpluseo 

J have been asked to express an opinion on the pessible avenues open to us all 1n 
this r•qard. 

Rtgretfully, I am 111-q•.a lifted by ex"Perienc;e ta toucn 011 t he &ubject. 

In our own c;ase, \ff have, until lut year, always had a ready outlet ta the oil 
mi l ls at a reasonable price for any surplus kernels . This was because Australia 
had not produced sufficient oilseeds to meet domestic requ1re111enh for soft oUe. 
We - the Peanut Board - had a happy working arrangement with the Departraent of 
Custocas and Excise, which involved the waiving of duties on imported oil providtd 
a ll our milling stock was taken up by the aillers at an agreed price. 

This utopian state of affairs came to an end 11ith a great upsurge in produr:tlon 
of sunflewer seed, cotton seed, rape seed, sifflower and soya beans. Although 
not wholly aelf-suffic;1ent in all then eUs, Au5tral1a now has eub11tantlal 
exportable surpluses in S1.111flower and cotten ued - and plentv of local oUs to 
aubatitutt for taported peanut oil. 

As a cOJ\$tquence, wa entered the expert field lut yMr in a substantla 1 way for 
th• first ti••• Our relatively l taited regular export of about 1,000 tons per 
year to New Zealand 'IA.S expanded by a further 6,ooo tons te Japan - ftlltwing • 
vh1t I 111i1de to that country bet year. 

I claS.. no great expertise in overseas 1113rketing, but "* have achieved very 
&atisfactory return5 frOlll ~pan, particularly for la1'9e Vlrgin1a kernelt which 
etn~te with Chinese H.P.$, 

We have again cC19111ittad scee oua.ntities to this market froia the current tl'llP 
at good price• - no doubt greatly assisted by shortfalls in aajor 'P•anut
produeing areas of the world. 
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Because we do not have a goverr111ent support prie• for paanut1, prDducti1n will bt 
regul1t ed by the adequa cy or 1nadequocy ef returns to qr-rt - and t he 
a lternat1vea available 1n other crops. 

Given a eontlnuance of current export return,, we ~ expand produethn witho11t 
difficulty. Although domestic prtees are well •bove export returna, the gap 11 
currently not so great that the return to growers weuld be averaged dewn t10 far 
by a substantial proportion of export tr1d1. 

In ra ln-grown areas which are now the principal peanut producing areas, .,. can 
never guarantee a regular quantlttva standard ef productton. Au1tr1lia ls a dry 
co\D'ltry and droughts crop up with agonising freq~ncy. 

hla j or irrigation areas in Australia Which could produce big quantities of peanuts 
now concentrate on more profitable crops - fresh and dried fruits, cotton, 
tobacco, Sl!\ill ll crops - and this situation ts likely to continue. 

Jn spite of exist ing potential , 1Sll1ss returns to producers ean be stepped up 
dramatically, it is unlikel y t ha t Au1tralia will 1111ke any .. jor i•p&ct on world 
peanut 111arkets in the f oresHa ble flltun. 

li!j!rket Rosearch 

The greatest need for the peanut ind11stry in Australia ts the developtNnt of a 
new product which would give a really 1111jor lift to cOl\sumption on the det111tlc 
market. 

t knO'll that work i& constantly being done here in this regard. We have had 
corra1pondence with Mrs Kay Mcwatters of the l.lniversity of Georgi• Experiment 
St a tion and have received samplts of her wort t-rd• an accept.Ible "pesnut chip• 
or"pHnut flake" to compete with potato flakes. We have done S Oiie lilllltad 
experimentation towards the same objective. 

A bl9 brtak·through in a new product would give the industr y a treHndous lift 
and for all our sakes I trust i1 j u1t around the corner. 

Conclusion 

Let me conclude by saying that we in Australia who l"lte in peanut preduction as 
little fish in a great big pond, very greatly appraclate the alWIY• ready help 
and co-operation available frOlll all our contacts in this coUl'ltry. 

If I have been able even in a very &111911 way to convoy to you SOIJ\e items of 
interest relating to our operations, I shall feel very pleased indeed. 

lltf whh is that you may all, individu.qy and collectively, experience great 
satisfaction and re'iard from th• var ious aspects of th• peanut ll"duetry with 
whi ch you are most intin.tely coMected. 
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PROGRAMS AND PROJECTIONS 
FOn l!IWIUT RESEARCH 

by 
George F. Hartnett, Chairman 

National Peanut Council 
Research Ca!mi.ttee 

As usual , it ie a real pleasure for 100 to attend a.n A.P.R,E.A. meeting , and 
l thank the progi•am ooamittee for allowing mo the honor of' speaki.ng to the .menlbers 
and guests for a few minutes this morning. You ' ll note that I bogarl my opening 
eontence by saying "aa usual" because I have always enjoyed your meetings. Or 
perhaps I should say "our" meetings since my brokerage company has been a .member of 
A.P.R.E.A. since its inception. I also had the privilege of addreaei.ng our prede
cessor organization, the Peanut Improvement Working Group, in 1964 at Auburn, Ala
bama as well as the honor of participating in a panel discussion at the first 
annual meeting of A. P.R.E.A, in Atlanta , Georgia 1n 1969. 

In the course o'f rey remarks I will clearly prove to you that I am a lowly 
layman who has none of the technics.l expertise which you gentlemen possess. At'ter 
strugglillg thru the required science courses in high school and col.loge, I eased 
into more familiar ground that produced degreee in Roglieh in college and later in 
law in graduate school, thus totally di~ual.itying rcyself as one who should be 
chairman of an indlUltry research conmittee. Dut I have noticed in ·our committee 
meetings that I a.m often the only tranquil water in the midst of seas of technical 
di3acnt and disagreement. And so, porhaps there ia an inverted yet canny logic io. 
handing the gavel to the onJ..y one at the table who realizes and freel.y admits that 
he is often con.t\laed and uncertain. 

Today I would like to sketch very briefly for you a picture or the National 
Peanut Council, then describo some of the work done by the Reseal'O.h Camiittee , and 
finally of:fer some thoughts on areas where research work might be initiated or 
continued. 

The National Peanut Council was organized 1n 1940, some 33 years ago, when 
:Ul-ehell Virginia peanuts coat 5¢ per lb., #1 Spanish and #1 Runner shelled peanuts 
cost nearly 6¢ per lb., and the grower received an average of 3¢ per lb. from the 
eheller for hie faDDer stock peanuts. The sie.e of the total peanut crop that year 
wae 465,000 tons , or 29.' of our current crop, and those peanut prices were about 
20-25% of what they are today. The Runner crop that year, by the way , was S0,000 
tone - compared to 712 ,ooo tons thie year! I The Council 's me:nbe1'11hip is composed 
of ell the peanut grower aesociat1oM, all the edible pea.nut shellers , all tho p...a
rrut brokers , most of the major peanut food manufacturers and a large number of 
allied members, Its board of directors ie ma.de uP of representatives from th~ ten 
major industry segmonts : ea.oh of the three growing areas, each of the three shel
ler organizations, the brokers and the three main manufactured product area.a of 
peanut butter, salted peanuts and peanut confections. Its primary purposes ere to 
promote raw peanuts , peanut products , peanut research and peanut information and t o 
foster industry oooparation. During the past fiscal year the National. Peanut 
Council ' s income was approXimatel.y &90 ,000., plus an additional $100,000. which waa 
raised on behalf of its colMllitteee , nota.bly the Export C0!711littee, the Promotion 
Committee, the Research Committee , BJld the Comnittee that admlllisters the Golden 
Peanut Research awa1•d. 

The Resea.rcn COlllllittee of the National Pea.nut Council became i.ncrea.singl,y 
e.ctive in 1964 when it undertook the initial work for the industry 1n resporu>e to 
the al.arming report that a toxic substance produced by certain mold.a had been found 
in South American Peanuts and other raw conanodities. In fact, When I spoke to this 
group in 1964 as the new Chairman of the Research Co111nittee, my entire speech was 
concerned with the aflatoxin problem. llnd in ra1•eading it the other day, I again 
relived the initial concern and eenee of forebodiog that engulfed ue all in that 
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J~l·iod that began this recent decade of enorl!Jous change in tile long history of: the 
po.arm industry. Our inmediate Neponoc was to establi5h 1oIJ8 range and short term 
go.;ls while keeping such a hieJ:lly exp1oaive problem at the tt>chnioal level where it 
belonged =d away t'nlm the uncontrolled area of public rel ation.&. Fortunately for 
all, a sensible and ~per appro&eh to the problem was successful~ eata.bl ished and 
ha.a been followed e1ter since that time by the industry and the guvernmcntal agcn
o1eti . Throughcu"t the irrtcrvening ten yearG every association, 5roup, company, com
mittee and individual in the peanut industry has been involved in the joint efforts 
·~o ov13rcome the ruycotoxin problem, and our progress has been remarkable and impres-
1:1:1.ve. One or the roles of the Research Committee has been to koep abreaat ot' the 
times ancl to work within the induert.ry acgments tu promote understa.nd:l.ng and in
formation about aflatoxin. An example o:f thia has been our production and publica
~ion o:f ten editions of the Voluntary Code of Good Manufac~uring P.racticea, a bro
chure that acquaiJ-.tS all 500 or ao manuiacturers of edible peanut products with im
proved techniques for peanut purchasing, handling, storage, sampling, proceaaing, 
~~nitation and teatine. Our eleventh edition will be produced early thia Pall and 
will con(.ain the newe3t and most accurate information that can be 1'urnished to the 
CCllllpallie::; that buy our peanu"ts and convert them into the aalea that keep us all in 
bu~in1303 , 

'rhe success of our Voluntary Code encouraged us this pa.st year to issue three 
new Codes , one for peanut shell cr3, one :for peanut warehou3emen and one :for the cold 
storage o:f peanuts. lncluded in the Warehcusing Code was !IJl J..n.:;ort on proper arti
ficial dry1ng of fal0T1cr· stock J?eanuto a:; well as a three-page insert on a Rodent 
Con1.rol program. In this way wo are reaching all segments of "tll.e industry that can 
aff13ct and maintain ·l;he wholesomeneee of our raw peanuts and peSJ'IUt pruducta. 

Muther of our major t'unctiono has been to counsel and cooperate with the 
U. 3 . Depar1ment of J\gricul.ture and th.o Food !I.rid Drug Adminis tration concerning in
dustry e!":forts and progress in the :fight to control and elilllinatt.l e.flatoxin contam
ination. We have held many formal and even more iJlfonoal. meetings with theae other 
agencies in a continuing effort to share information and compare notes in our inutu
al desire to adviae the peanut i.ndu3try and protect the consumer. Some o:f you have 
Joined us in our meet.ing.s with the J18ricultural Re3earch Service, 1'or instance, 
where we hav.., jointly reviewed exi1>-ting research work and disoussed new areas where 
ht!lp lla.? needed. 

In recent years our conio:cittoe ho? examined the possibility of peanut contanli
nation by salmonella, and we ooooluded -:.:nat no such problem exists .i.n peanuts per 
ae. l"or peanuts are not associated with unusually moist or wet procedures and the 
nonnal roast used to produce our peanut products will effectively destroy all viable 
salmonella. ~al.Jnonella could, o~ course, be :fo\Uld in any raw u~terial or procese-
11)8 plant i:f proper .sanitary prooedures were not :followed and we did issue a report 
advis:Lne the induGtry of proper sanitation techniques. In earlier years we labored 
lone a.nd hard to improve the a:flatcxin methodology and throughout the yea.re we have 
co11tinued the efforts to improve the sampling and testing procedures for both raw 
peanuts and finished pflanut producte. 

At present we are work:uig with :l.ru:1uatry and the P.D.A. in response to the new 
l ook bei.J18 given by F.D.A. to 1te longstanding guidelines for Unavoidable Defect 
Action levels in lll8ll:f food 1:iroducte. This rerere to, of course, the possible 
pre~C?1ce of rodent hairs, insect tra.e;inents and water insoluble inorga.nic residues. 
Our work 1J1cludcs both recent a.ru:t propo!!ed industry surveys to detennine if these 
pr<>blems exist and, if so, how to correct them. While our experience so far has 
been excellent, I expect that we will be doing more in this area in order to keep 
paoe with the F.D,A.'a loeical reaction to the sL;rong consumer demand :for better 
quality products. 

In all of our work we hav.! been ably aasia"ted by the Arthur D. Little Co. 
under the direction of senior Vioe President Dr. Charles J. Kensler. His input 
8.Jld that of his associates has been moat valuable to tbe peanut industry a:nd is re
garded moat highly by the agencieo with which we do our work. His common sense 
m1Xed with technical. knowhow a~d the broad span of informatiun that is obtained a.ncl 
obtdnable by his company are rong as:ietG for our comnittee . 
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~erha.ps I ohould explain at this point that o\U' Research Conmittee operates 
on an extremely meager budget that is fUnded only by contributions from the pea.nut 
growers, shellers and manu:Cacturers. We do not, in fact we cannot, supp::l.y monies 
for research projects, The members o1' the committee contrihu.te their time and ex
penses gratuitously and our pr:i.J11ary expenditures are for the time and advice given 
us by the Arthur D. Little Company and other tecl:mical groups • 

.And now I woul.d like to co!llllent on peanut research, present and future. In 
so dob!g, I 8.lll reportinS to you the results of a letter I wrote to all of our com
mittee members, both growe.t's, shellere and ma.nufacturers, asking tbem to highl.ight 
those areas of concern that affect them most directly at the moment a.nd are ex
pected to be vital to their future, Some of these areas have received and are re
ceiving research work at the present. Others may sound ridiculous to you and may 
appear as if we are reaching for the moon. But remember, man ll now on the moon, 
and tho neverending list of accomplishments that have been achieved while all of 
the experts we:t•o saying "It couldn't be done" is strong evidence that today's 
idealism is tomorrow's accomplislunent for 'those who have vision and pe1·sistence. 

ll'lycotoxina. I use the broa.d term because U,S.D.A. myco~oxin resea.rch,as re
ported by Dr. F1·ed !leuti of Jl..H.S. at a recent conference in Mexico City, now in
cludes investigations of aflatoxin and at least half a do~en other nzycotoxiru;, So 
they ar•e still obviously a prime concern of our industry even though we have con
trol of the problem and are producing the most wholesome peanut products in our 
history. But the controls a.nd safeguards are incredibly expensive and drain off 
far too much of our financial and human resources. The probl.ecn :requires too much 
or the time that we should be devoting to pea.nut improvements in other areas. So 
who among you will develop a fungicide to neut1·alize mol.de without dest:royi.ng the 
pea.nuts? Who will innocu1ate the soil. or spra.y the peanut with a substance that 
will prevent mold invaoion? Who will discover a way to detect aflatoxin with an 
ultra-~iolet l.ight or other visible scanner? Who will develop a mechanical sniffer 
that will detect mol.d or aflatoxin or the chemical or odorou3 prope:rties that they 
pooocss? Who will genetically develop a peanut seed that is resistant to aflatoxin 
but sti::l.l is cournercially acceptable to the con3Ulller? AJ.l of these improvements are 
badly needed and, I feel., quite within the realm of accomplishment3. 

An imnediatc need is to increase peanut consumption. Do we assume th.at to
day' a peanut has the best flavor it will ever produce? I suggest we might i.rnprove 
the flavo:r of the pea.nut, not only by the way we process it bat also by learning 
more about its composition. We also need to extend the shelf life of pc11.nut prod
ucts tio that the incredible desirability of a f1·eshly roasted peanut may be main
tained for a longer period of tilne in the finished product. 

We are highly pleased with the nutritional value of the peanut, but are we 
satisfied? Can it be :i.Jnproved 'through genetic research, through more enlie;htened 
processing, through more knowl.edgc of its properties? We need to better understand 
a.nd utilize its val.us and 1'ind new ones to exploit, 

The world is now in short supply or oil seeds and so the pea.nut is in great 
de!llllJld. But when oilseeds are in oversupply how will we market the peanut in com
petition with all the othcl" oilseeds, most of which are considci•ably cheaper than 
the p .. anut'i What does the peanut have that other oilseeds do not? Let's find out 
if it has inherently hi.gher values, better proteins, for instance. We mus.t dis
cover and improve its advantages. But we must do it so that the peanut is econom
ically competitive, Approximately one-third of our 1972 crop was surplus -- i.e., 
not needed for domestic uae. 'l'hus we must discover new uses for the peanut. Can't 
we discover how to adapt peanut butter to the taste of the Europea.ns, the J\.aia.ns, 
the !lcanda.na.viane? I:f' we give them a product they want and need, they will buy it. 
That is our market and we must go out and compete succeSt;f'ully for it. But we need 
your help, 

Peanut skin slippage and splits, Fol" too many years these problem~ have cost 
the grower, sheller and user ot' sound whole kernels a proverl.>ial fortune, Artifi
cial drying saves crops, but can still l.>e :il'llproved, I realize that tbe technique 
and concept is right and that the human operato1• o:rten abuses them, Could we then 
develop teehniquc3 that force eaf'ety upon the operator or al.low him to operate more 
effectively when the harvest rush is upon him? Can we improve our knowledge of 



those harvesting and curing practices which will provide better handling and pro
tection of the peam.it. kernel? The results woul.d be a finer product with less ri
nancial penalty to the major segments of the peanut industry. 

Sampling and testing, I euspact we will forever require more accurate sam
pling and testing of raw peanut3 and pea.nut pruducte, t;O rcocax·ch eff'ol"ts in these 
areas should and must continue. Aa the consumer's concern for higher quality grows 
and translates itself into governmental regulations, the accuracy and veracity of 
our swnpling and testing must improve. This, of course, include:i methodology, too. 
We need to elillli.nate the faloe poeitives in roycotoxin testing. We need to more 
accuratel;y define and identify a rodent heir as opposed, for instance, to a strand 
of l>W'lap from the pea.nu~ bag. In short, this area PtUSt retain a high priority 
rating in peanut industry research. 

Peanu"t; hulls, There has always been a need to find new uses ror peanut hulls. 
Their lack of nutritive value has forever plagued them, but hop..,fully research can 
develop uses in non-food items. This need is particularly true today when the 
sheller is ha.rd-pre:ised to obtain a fair rettu>n from a ton of pea.nuts, when his 
costs of disposing of hulls are increasing, and when the air pollution standards in 
Ids corranunity usually prevent him from burning them at a reasonable cost. In this 
period when all induotries are looking for lower cost materials, it seems opportune 
for us to find an economical use ror peanut hulls, 

You realize that the need for rcscarcl1 is ;i.n1'inite. It could and will go on 
forever. But the finest work will be that which satisfies the highest needs, and 
doe:$ tio l:l.ccu:cat .. 1y and econo111ically. 

A.P.R,E,A. can do much to accomplish this worthy goal. We in the commercial 
'""' of the business need you and your knowledge and your patience very badly. So 
bear with us, l:l.nd let'~ keep the doors op"'n for ideas and comnunications. And 
a.gain, iey thanks for inviting me here today, 
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&Fl'iCT OF CURlHG AND STORAGE ENVIRONMENT Oll SEED DORMANCY 0!" 
SEVERAL GENOTYPES OP VIRCINIA-TYPB P&ANurs, 

ARACHIS HYPOCAEA L, 
--- by 

John E. Bear and W, K, Bailey 
Research Agronomist and Research Horticulturist 

Plant Genetics and Gern1plasm Institute, Agriculcural Rescarcl1 
Service, U. S. Department 0£ Agricul t ure, Beltsville Agricultural 

Reaearch Center, Beltsville, Maryland 

ABSTRACT 

A wide range of seed do rmancy was found B11l0ng 28 genotypes of Virginie-type peanuts. 
The•~ differences persisted regardless of whether the seeds were cured promptly 
( in 8 to 16 days) or in 6 to 7 wk in field stacks. However, dori•ancy of most geno
types was sharply reduced in stack-cured seed. Generally, genotypes with the lease 
dormancy when promptly cured •houcd the greatest reduction when cured in stack!!. 
Dormancy among promptly cured genotypes ranged from 3% to 100%. Storage of 
promptly cured seed for 28-30 days st 29.4 C broke dormancy of all but three geno
types . Seed dormancy of most genotypes decreased substantially during storage at 
4.4 C. Of 28 genotypes tested, nineteen required special conditioning to break 
dormancy after 4 to 6 months storage at 4.4 C. · 

INTRODUCTION 

WQ undertook these investigations to determine the levels o[ seed dormancy in geno
types of Virginia-type peanuts , Arachis hypogaea L. ss. hypoga.,11 var. hypogaea, and 
the extent to which methods of curing and storage effected dormancy. 

When peanut seeds intended for planting were cured in field stacks and stored at 
ambient temperature, growers had no major problems with seed_ dormancy. However, 
recent experience has shown that seeds of certain Virginie genotypes, cured 
promp t ly (over a period o f 5 to 14 days) and then placed in cold storage, m1.ght 
retain appreciable lcvQlS of donoancy at planting time the following spring. 

ln 1937 Hull (1) publiehed information indicating that the extent of dormancy in 
peanut saeds was temperature-dependent and that lower temperatures prolonged 
dor:roancy, Hull states that, as a result of his tests, "it has become a regular 
practice to store hybrid seed at 30 C for 30 days after harvest when quick 
germination is desired." Bailey et al. (2), in 1958, reported that the dormant 
period of Virginia Bunch 67 peanut saed was about 40 days when t he seeds were held 
at 30 c, but that the period coul d be shortened to 15 days by holding the seed at 
40-50 C for 15 days, Later research results indicated that hol ding freshly cured 
seeds at 40 C for 15 days did not always release all seeds of certain genotypes 
from do1"'4ncy, Little published information is available on the general level of 
dormancy that can be anticipated in the cured seed of present-day commercial 
varieties and promis ing advanced breeding lines and new access ions of Virginia-type 
peanuts. 

MATERIALS AND METHODS 

Seede used in these studies were produced at the Tidewater Research end Continuing 
Education Center, Hol land, Va, during 1969, 1970, and 1972, using cul tura l 
practices recommended for production of peanuts in Virginia. Plants were dug near 
optimum 1118tuclty with a mechanical digger-shaker. Pods for the prompt-curing 
treatment were handpicked from part of the plants of each genotype immediately 
after digging. The remainder of the plants , with pods attached, were placed in 
field stacks for curtng. Handpicked pods were cured at Beltsville in thin layers 
on the floor of an attic, whexe the air temperature ranged frotn about 21 to 35 c. 
Cudng time for the various lots of 11eeds under these conditions 14as from 8 to 16 
days , Planes were cured ln field stacks !or 6-7 wk and w(U"e picked with a carding
type picker. Seeds for the dormancy studies were hand-shelled and grnded , and 
sound mature seeds were used in all experiments. 

Within a few days after completion of prompt curing, seeds of each genotype were 
planted to detennine thQir initial dormancy. The remaining promptly cured seeds 
were stored for various cinie intervals at about 4.4 C, 21.1 C, 29.4 c, or at 29.4 C 
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after storage at 4.4 C. Seeds of stack-cured peanuts were planted to determine 
dormancy within a week or 10 days after picking. 

Seeds woro tested for dormancy i n a greenhouse sandbed , where tbe air teraperature 
ranged from 22-32 c. Seeds were planted 1.4 inches apart and 1 to 1.25 inches 
deop in moist, medium-fine sand, in rows 3 inches apart, Additional moisture was 
applied as needed, Dormancy counts were made 10 days after planting. A seed was 
considered to have germinated when the rsdicle had penetrated the seed coat. A 
sound seed that had not germinated was considered to be dormant. Sandbcd plantings 
consisted of four replications of 25 or 50 seeds each, or eight replications of 25 
seeds each for each genotype, curing, and storage environment combination, 

Differences in treatments of interest in this study were so obvioua that data were 
not analyzed statistically. Data for treatTQ(mt replicates were highly consistent, 

RESULtS AND DISCUSSION 

A striking aspect of results from our study is t he vide range of seed dormancy 
among the genotypes, whether cured pro.tptly or ia field stacks (Table 1), 

TABLE 1.-- Fercenc dormant seed of Virginia peanut genotypes grown at Rolland , Va., 
subjected to different curing environments and planted in greenhouse 
sandbed at Beltsville, Md , 

Dormant seed 
Genotype 1969 crop 1970 crop 1972 crop 

Promptly Field Promptly Fielu Promptly Field 
cured stack cured stack cured stack 

NC Acc. 344 1/ 100 96 96 99 99 98 
Virginia llun~h 67 99 68 95 64 
Georgia 119- 20 99 34 93 20 
Boll:>nd Station 

Runner 98 40 85 42 95 55 
Dixie Runner 98 36 96 70 
Virginia 61R 98 53 % 3B 

, Virginia 56R 97 45 98 42 
Virgi nia Bunch 

46-2 97 57 98 32 
NC 4X 91 43 99 32 
NC 5 88 39 93 43 
l!:arly Runner 86 46 92 57 
Southeastern 

Runner 56-15 85 59 90 49 
Florunncr 82 48 as 57 98 93 
Ji 439- 16-6 y 74 39 82 46 94 85 
Plorigiant 61 7 68 28 57 38 

F 393• 6 1/ 40 9 49 3 45 8 
p 393- 9 l/ 26 l 55 8 32 7 
Floi·ispan 25 35 48 18 48 25 
NC 2 ll 5 49 1 44 9 

NC 17 71 16 
Altika 61 19 
NC-Fla , 14 53 12 
Shulamit 42 16 
UF 714021 1/ 18 3 
UF 70115 J.7 9 0 

l_f Advanced breeding line. 
Promptly cured seeds were planted i n sandbed a few days after c0tupletion of curing, 
Stack- cured seeds were planted a week or 10 days after picking. 
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Most genotypes showed sharply reduced seed dormancy when cured in stacks . 
Generally, genotypes with the least dormancy when cured promptly showed the 
greatest reduction of dormancy when cured in stacks . After stack- curing, less 
than 107. seed dormancy was found in &Ollle genotypes including NC 2, Florigianc, 
P 393-6, P 393- 9, UP 714021, and UF 70115. Seed-dormancy levels of leas than 307. 
were recorded one or more years £or Florigisnt , Plerispan, NC 2, NC 17, NC-Fla. 14, 
Altika, Shulamit, Georgia 119-20, F 393-6 , F 393· 9, IJF 714021, and UF 70115 after 
stack- curing. Genotypes showing l east reduction in seed dormancy after stack
curing included NC Acc. 344, Plorunner, Virginia 72R, Virginia Bunch 67 , Dixie 
Runner , and F 439- 16-6. Dormancy in these genotypes ranged between 68 and 997.. 
Dormancy extremes for promptly cured seed ranged from 3% for UP 70115 and 117. for 
NC 2, t o 100% for NC Ace, 344 . 

When promptly cured seed of 19 genotypes grown in 1969 were stored at 29.4C for 28 
days, only NC Acc. 344 (17':), Barly Runner (127.), and Florunnor (10%) had any 
appreciab le dormancy remaining (Table 2) . With duplicate lots of seeds of 18 of 

'111.BLE 2,--Percent dormant seed of promptly cured Virginia peanut genotypes grown 
at Rolland , Va, in 1969, subjected to different storage enviro'lllllents and 
planted in a sandbed at Beltsville, Kd. 

Dormant seed after 

Genotype Comp le· 
tion of 
curing 

28 
days 
at 

29. 4C 

56 
days 
at 

:n.1c 

90 
days 
at 

4.4c 

90 days 
at 4.4C 

plus 
28 days 
at 29 . 4C 

150 
days 
at 

4.4C 

150 days 
at 4.4c 

plue 
28 days 
at 29. 4C 

NC Ace, 344 1/ 
Virginia Bunch 67 
Georgia 119-20 
Holland Station 

Runner 
Dixie Runner 
Virginia 61R 
Virginia 5GR 
Virginia Bunch 

46- 2 
NC 4X 
trc s 
Early Runner 
Southeastern 

Runner 56-15 
Flo runner 
F 439· 16-6 1/ 
Florigiant -

'JI 393- 6 l/ 
F 393-9 l/ 
Plorispa;;: 
NC 2 

100 
99 
99 

98 
98 
98 
97 

97 
91 
88 
86 

85 
82 
74 
61 

40 
26 
25 
11 

];./ Advanced breeding line 

17 
3 
0 

0 
0 
0 
l 

0 
0 
0 

12 

1 
10 
5 
0 

0 
0 
0 
0 

6 
1 

l 
2 
0 
1 

l 
0 
8 

22 

0 
19 
17 

0 

2 
l 
0 
0 

93 
64 
39 

52 
54 
58 
62 

46 
48 
25 
49 

26 
38 
30 
20 

6 
3 

10 
4 

3 
4 
0 

0 
l 
2 
l 

0 
0 
l 

17 

l 
10 

J 
0 

0 
0 
0 
0 

64 
50 
17 

29 
54 
41 
33 

26 
25 
16 
47 

15 
36 
18 
8 

1 
4 
2 
3 

9 
2 
3 

0 
0 
l 
2 

0 
0 
0 

16 

0 
22 

6 
0 

2 
1 
l 
0 

these genotypes stored at 21. lC for 56 days , only NC 5 (8%), Early Runner (227.), 
Florunner (197.), and F 439- 16- 6 (l7'Z) showed dormancy higher than 6'1. . After 
storage for 90 days at 4 .4C, promptly curod seeds of 12 of the 19 genotypes had 
dormancy lovels of 30% or higher. When seeds were stored at 4.4c for 150 days, 
dormancy levels of only 7 genotypes were above 30?;. After the 90-day storage at 
4 . 4C plus 29. 4C for 28 days , Early Runner (17'4) ana Florunner (10%) were the only 
two genotypes with appreciable dormancy. 

In 1970, dormancy of promptly cured seeds of 22 genotypes ranged from 48% for 
Florispan to 99% for FI 277188, Storage at 29.4C for 30 days virtually eliminated 
dormancy of all but three of genotypes teated (Table 3). When stored at 21.lC for 
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'IABLE 3, --Percent dormant sead of promptly cured Virginia peanut genot ypes grown at 
Holland, va. in 1970, subjected to different storage environments and 
planted in a greenhouse sandbed at Beltevil le, Md. 

Genotype 

PI 2 77188 
NC 4X 
Virginia 56R 
Virginia Bunch 46- 2 
PI 290650 
Di:Kie Runner 

Virginia 61R 
NC Acc. 344 1/ 
Virginia Bunch 67 
Georgia 119-20 
NC 5 
Early Runner 
southeastern 

Runner 56-15 
Flo runner 
Holland Station 

Runner 
F 439-16-6 J/ 
Flori giant 
NC 17 

F 393-9 lf 
NC 2 
F 393- 6 l/ 
Flor i spa";;: 

J./ Advanced breeding line 

Comple
tion of 
curing 

% 

99 
99 
96 
96 
97 
96 

96 
96 
95 
93 
93 
92 

90 
88 

85 
82 
68 
63 

55 
49 
49 
48 

30 
days 
at 

29.4C 

l 
0 
1 
0 

1 

1 
0 
1 

l 
15 

0 
12 

9 

l 

0 
0 
0 

Dormant seed after 

60 
days 
at 

21. lc 
7. 

10 
2 
4 
2 

25 

2 
12 

8 

5 
26 

2 
24 

20 

3 

0 
3 
l 

176 
days 
at 

4 . 40 

66 
29 
34 
29 
62 
73 

29 
90 
45 
19 
19 
42 

24 
35 

52 
26 
13 

7 

1 
2 
0 
2 

178 daye 
at 4.4C 

plus 
28 days 
at 29 .1,c 

0 
0 
0 
0 
2 
0 

0 
0 
0 
0 
0 

10 

0 
10 

0 
1 
0 
0 

0 
0 
0 
0 

290 
days 
at 

4 . 4C 
7. 

17 
l 

l3 
19 

44 
6 

5 
18 

11 
14 

9 
4 

0 
0 
0 

60 days , no appreciable dormancy remained in seeds of more than one-half of the 
geno types tested, However, about one-fourth of tho seeds of Early Runner, Dixie 
Runner, Florunner, and F 439-16-6 remained dormant. Dormancy of the 22 genotypes 
stored at 4.4C for 178 days, raaged from 0 for F 393·6 to 90% for NC Acc. 344. 
When seeds of the 22 genotype& were stored for 178 days at 4 .4C and t hen 
transfer red to 29. 4C for 28 days, the only appreciable doniancy tha c remained was 
107. for Ear ly R\lllller and Florunner. Af ter stor age of 15 of these 22 genotypes at 
4. 4C for 290 days, 6 genot ypes showed dormancy of 0 to 5%, with dormancy ranging 
up t o 447. for NC Acc. 344. 

In 1972, promptly cured seeds of 16 genotypes showed dormancy ranging from 3% for 
UP 70115 to 99% for NC Acc. 344 (Table 4). After storage at 4.4C for 120 days, 
little dormancy (0-5%) was found for NC 2, Shulemit, UP' 714021, UP 70115, F 393•6, 
Florispan, NC-Fla. 14, Florigianc, P 393-9, and NC 17. Dormancy i n the other 6 
genotypes ranged from 15% for Virginia 72R to 33% for NC Acc. 344. 

Storage of promptly cured 1969 seeds at 4.4C for as.short a period as 90 days 
resulted in a substantial reducti on in dormancy for all genotypes except NC Acc. 
344, which required up to 150 days for an appreciable reduction. With 1970 seed 
of NC Acc. 344 at 4.4C, no appreciable reduction in dot'ntllncy bad occurred after 
near ly 6 months . With 1972 seeds of NC Acc. 344 at 4.4c, a substantial reduction 
in dormancy was evident after only 120 days (Tables 2, 3, and 4) , 

Although cold storage substantially reduced dormancy, only four genotypes posed no 
dormancy probl em after 5 1110nths at 4.4C for the 1969 crop or 6 months for the 1970 
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TA:BLE 4.--Perccnt dormant seed of promptly cured Virginia peanut genotypes grown at 
Holland, va. in 1972, stored a t 4.4C for 120 days and planted in green• 
house sandbed at Beltsvil le, Md. 

Dormant seed after 
Genotype Completion 

of curing 
120 days 
at 4 .4 C 

NC Acc. 344 J,/ 
Florunner 
Virginia 72R 
Holland Station Runner 
F 439• 16·6 )./ 

NC 17 
Altika 
Florigiant 
NC- Fla. 14 
Florispan 

F 393-6 1/ 
NC 2 -
Shulsmit 
F 393· 9 1/ 
UP 71A02l 1/ 
UF 70115 J} 

]./ Advanced breediQg line 

% 

99 
98 
95 
95 
94 

71 
66 
57 
53 
48 

45 
44 
42 
32 
18 
3 

'T. 

33 
30 
15 
17 
17 

5 
19 
3 
2 
1 

1 
0 
0 
3 
0 
0 

crop. These wore NC 2, Florispan, F 393-6, and F 393•9 (Table 3). The following 
additional genotypes of the 1972 crop posed no dormancy problem after 4 months at 
4.4c: NC 17, Florigiant, NC-Fla. 14, Shulamit, UF 70115, and UF 71A021 (Table 4) . 

All of the other 18 genotypes included in the .study r etained sufficient dormancy 
to cause a potentially serious stand problem for growers after storage at 4.4C for 
4 months for the 1972 crop, 5 months for the 1969 crop, and 6 months for che 1970 
crop . Included among tho genotypes with a dormancy problem after 4- 6 months 
storage at 4 . 4C are the comr:nercial varieties li'lorunner, early Runner , Virginia 
Bunch 67 , Holland Station Runner , Virginia 56R, Virginia 61R, Virginia 72R, 
Virginia Bunch 46- 2, NC 4X, NC 5 , Southeastern Runner 56-15, GMrgia 119- 20, and 
Alcika, with Florigiant marginal in certain seasons. 

Our data indicate considerable year-to-yonr variation in dormancy of cured seeds of 
the various genotypes, and in the ability of the genotypes to retain dormancy under 
different storage environments . We consider this evidence that the production 
environment can influence cured-seed dorma.ncy of Virginia- type peanuts . Spani.sh 
peanuts appear to be even more responsive than Virginias to production- environment 
influence on doi-ms.ncy of cured seeds (3) . 

Storage 0£ seed peanuts at low tm11perature helps to insure ID4ximlll1l retention of 
germination potential and seed vitality. Consequently, leaving seeds in cold 
storage until a few days before planting can help insure a favorable stand of 
vigorous plant s. Results of our study indicate that with all but a few of our 
co111Dercial varieties of Virginia- type peanuts, a practical procedure is needed for 
breaking seed dormancy U seeds are promptly cured and are retained in cold 
storage until shortly before planting. We have investigated a procedure that 
appcars.promioing for such a purpose (4) . 
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ABSTRACT 

Ethephon (2-chloroethylphosphonic acid), uaed as s water solution or as a s lurry in 
conjunction with thiram [bis(di01Ctl1yltbiocarbamoyl)disul£ide] dust as a pre.planting 
sead treatment, shows promisa as a practical procedure for breaking dormancy of 
paanut seeds, The chemical was applied with full effectiveness either illlrnediately 
befo re or as long ss 60 days before planting. Ethephon appeared to have no 
<letcctable adverse or beneficial effect on early growth of seedlings, pod yield , 
or market gra<le of the crop produced. 

INTRODUCTION 

l~is paper reports results of our efforts to find a practical procedure for 
breaking the do rmancy of peanut seeds. 

In 1937 Rull (1) published inforMation i ndtcating that the extent of doi:msncy in 
peanut seeds was ternperatuN· dependent and that lower temperature prolonged 
donuancy. null states that, as a result of his tests, "it has become a regular 
practice to store hybrid seed at 30C for 30 days after harvest whon quick 
germinlltion is deairod." Bailey et al. (2), in 1958, reported that the dormant 
period of Virginia Bunch 67 peanut seeds held at 30C was about 40 days, but the 
dor1DBnt period could be shortened to 15 days by holding the seeds st 40-50C for 15 
days . Later research results (unpublished) indicated that holding fresh ly cured 
seeds ac 40C for 15 days did not always release all seed of certain genotypes from 
dormancy. In addition, the above heat treatment appears to be a drastic one for 
aced peanuts, and it i$ not easy to apply co large quantities of seed , 

In 1964, v. K. Toole et al , (3) reported that ~posing freshly cured seeds to 
ethylene during imbibition was highly effective in releasing Virginia Bunch 67 
peanuts from dormancy, Release from dormancy was effected by the use of ethylene 
gas (100 ppm in air) or by sealing the imbibing seeds in a container with firm ripe 
apples , which are known to produce ethylene gas during ripening (3). 

In 1969, Ketring and Morgan (4) showed that as little as 3 . Sppm of exogenous 
ethylene was sufficient to induce imbibed doruiant seeds of NC 13 (NC Acc. 344) to 
germinate. Later Ketring and Morgan (5, 6) reported that the dormancy of curad 
NC 13 peanut seeds could be broken b) soaking them for 16 hr in ethephon (2-
chloroethylphosphonic acid) at lXlO- M concentration. 

MATERIALS AND METHODS 

Saeds from the 1970 crop st Tifton, Gs., Holland, va. , and Beltsville, Md. and from 
the 1971 snd 1972 crops at Holland, va. were used in this study. Varieties tes ted 
were NC Ace, 344 (NC 13), Florunner, Virginia Bunch 67, and Early Runner, ~~ich a re 
known t o be genotypes with high proportions of dormant seeds. 

Georg1a-gro"'1 Florunners frOJI\ the 1970 crop were partly cured in a windrow and then 
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combined. Curing was completed in a commercial crop drier, all during a 10-day 
pe1·iod. All other lots of pods were handpicked from che plants and cured to a seed 
moisture of about 6-7% in thin layers on the floor of an attic at Beltsville, where 
air at temperatures ranging from 21 to 35C wa& circulating rapidly. All seeds used 
in the study were carefully handshelled and graded, and only sound, mature seeds 
were included in the tests. 

Seeds were tested for dormaocy in a greenhouse sandbed. Seeds were spaced l.4 
inches apart and l,O•l.25 inches deep in moist 111edium-fine sand, with rows 3 inches 
apart. Greenhouse air temperature ranged from 22 co 32C. Dormancy counts were 
m.ade after 7 to 10 days. A seed was considered to have germinated when the radicle 
had penetrated the seedcoat. Sound seeds without emerged radl.cles were counted as 
dorma.nto 

Certain lots of seeds were allowed to imbibe for 2 to 16 hr by placing them between 
layers of paper toweling moistened with water or a glycol carrier-base formula~ion 
of et2ephon (2-chloroethylphosphonl.c acid) in water at concentrations of lXlO--'M. 01· 
lXlO" M, with pH adjusted to 6.0 by addition of O.UI NaOH. Some seeds were planted 
in the sandbed immediately after i.rnbibl.tion; others were redried for 48 hr at 21C 
and then planted. For some tests, one half of a seed lot was treated with thiram 
[bis(diD1ethylthiocarbamoyl)disulfide) dust before planting, and the other half was 
untreated. In other tests, ethcphon at txio-2M concentration >1as sprayed directly 
onto the seeds •~itt> an atomizer, and they were planted immediately, Tests in 1971 
and 1972 involved treatments with ethephon at 1J(l0-3M concentrar.ion applied to the 
seeds as a slurry in conjunction with thiram. Some lots were planted immediately 
after treatment; others were redried and stored at 4.4C for as long ae 2 months 
before planting. 

Appropriate untreated, water, thiram-dust, or thiram-alurry checks were usod in all 
tests, Each variety treatment was replicated 4 to 8 time.s, with 25 seells per 
replicate. 

To determine if ethephon applied to peanut seeds might influence subsequent plant 
development, nondorniant seeds of uniform weights of NC Acc. 344, Tifspan, and 
Florunner were treated with ethephon-thiram slurry and planted along 10ith untreated 
checks in a randomized-block arrangement in soil in a greenhouse bench or in 4-in 
pots. The oven-dry weight of the above-ground portion of the plants (top growth) 
was determined after 3 to 7 weeks of growth. 

J.n 1972, nondorma~t ethephon-treated and untreated seeds of uniform weights of 
'f:'.fspan, Florigiant, and Plorunner were planted in alternate hills (1 ft apart for 
1 "•pan and 2 ft apart for the Virginia-type varieties) in rows 3 ft apart in the 
1 . -· "and, Va. At harvest, contiguous plants of each treatment in each 
variety were grouped into replicates of S plants each. Pods were picked and di:ied, 
and yields and market grade were recorded. 

Differences in treatments of interest in this study were so obvious that data were 
not analyzed statistically. Data for treatment replicates wer:e highly consistent. 
Differences in seedling development, pod yield, and market grade attributable to 
ethephon were negligible. 

1/ 
The ethephon used .ias obtained from Anlchem Products, Inc,, Ambler, Pennsylvania-. 
Forinulation Amchem 68-62, used in 1970 and 1971, wa$ unrefined technical echephon, 
which contained ethephon in several different but chemically related forms. 
Formulation 68-240, used in 1972, was refined technical ethephon, which contained 
only 2-chloroethylphosphonic acid as the ethylene-producing ingredient. 

RESULTS AND DISCUSSION 

In a preliminary experiment in 1970!
3
Florunner :qeds imbibed cthephon for 2, 4, 8, 

and 16 hr at concentrations of lXlO M and lXlO ')1. An average of 10% of the seeds 

1/ Mention of a ti:ademark or propriecary product does not constitute s guarantee 
-;;,- wari-anty of the product by the U. S, Departmert of Agriculture, and does not 
''•'.ply its approval to the exclusion of other products that may also he suitable. 
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remained donnant with ethephon at 1x10-3M, and only 4% at lXlD-2M. These seeds 
were planted invuediately after imbibition (Table l). Result$ were about the same 

TABLE 1.--Percent dormant seeds in 1970-crop Florunner peanuts subjected to 
different cthcphon treatments an<l planted in greenhouse sandbed at 
Beltsville, Md. 

Do~ant se>ed when 
Planted imm12diately Redried 48 hr 

Ethephon treat1nents after treatment and chen :elanr.ed 
Treated with Untreated Treated with Unti.-eated 
thiram dust thiram dust 

% % % % 

Untreated 26 41 14 26 

Ethcphon lXl0.3M 

2 hr 15 16 9 9 
4 hr 9 6 14 6 
8 hr 9 8 10 6 

16 hlC' 7 8 s 3 

Ethcphon 1Xl0.2M 

2 hr 3 s s 5 
4 hr 10 2 4 3 
8 hr 2 2 3 J 

16 hr 3 s 6 6 

when seeds were redried at 21C for 48 hr after imbibitlon and then planted. 
Differences in dormancy associated with imbibition time were slight. 

-2 
In a later test, when Florunner seeds imbibed ethephon 4 and 8 hr at lXlO 11, and 
were planted im:nediately, only 1% wore dormant, in contrast to 82% dormant for the 
untreated control (Table 2). In a later similar planting with this same lot of 

TABLE 2.••Percent dormant seeds in promptly cured 1970-crop 
Florunner peanuts when subjected to different 
treatments and flanted in greenhouse sandbed at 
Beltsville, Md. 

Ethephon!ftreatments Treated with thiram dust Untreated 

% % 

Plantins l 
Untreated 75 88 
Ethephon 4 hr 0 s 
Ethephon 8 hr 0 0 

Plantins 2 
U'ntreated 37 66 
Ethephon 4 hr 0 0 
Ethephon 8 hr 0 1 

lf Ethephon at lx10-2M concentr&tlon. 

Florunner seeds, less than 1% of ethephon~treated $eeds were dormant, but 52% of 
the untreated control were dormant (Table 2). 

In a later test involving 7 lots of seeds (2 each of Florunner, Virginia Bunch 67, 
and Early Runner, and one lot of NC Acc. 344) 7•hr imbibition of ethephon at 
ix10·2M was as effective as in the two tests above, with only 3 ethephon-treaced 
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seeds that remained dormant among the 1,400 seeds tested, in contrast to 75 t o 98% 
dorma.ncy for the untreated controls (Table 3) . 

TABLE 3 . --Pe rcent dormant seeds in promptly cured 1970-crop 
peanuts allowed to imbibe ethephon at ix10· 2M 
and planted in greenhouse sandbed at Beltsvtlle, Md, 

Genotypes and Dormant see<le when grown at 

treatments Holland, Va. Beltsville, Md, 

% 1. 

Florunner 
Untrea ted 75 93 
Ethephon 7 hr 0 0 

Earl;i: Runner 
Untreated 88 86 
Et:hephon 7 hr 0 0 

Virginia Bunch 67 
Untrea ted 91 86 
Ethephon 7 hr 0 0 

NC Acc. 344 
Untreated 98 
Ethephon 7 hr 0.5 

In tests with Florunner seeds gi.:own in Georgia and Virginia, which were sprayed 
directl y with etbephon at 1x10-~ and planted i11111ediately, an average of 41. of 
Georgia-grown seeds remained dormant, '*1ile unt reated control s showed 55% dormancy. 
With Virginia-grown seeds showing 751. dormancy , 61. r emained dor111ant after t rea t 
ment . 

In these 1970 tests, treating seeds with water tended to reduce dormancy, as did 
trea tment with thiram dust. However, both water and thiram fell far short of 
being fully effective in breaking seed dormancy, Furthermore, thiram used in 
conjunction with ethephon fail ed to petentiate ethephon alone under the conditions 
of our experiments. 

When 1971 Virginia- grown Ear ly Runnej seeds chat ebowed 78~ seed dorinancy were 
treated with e thephon spray at lx10· M and planted itanediately, only l eeed of 175 
was do'C'nl&nt . Similarly, when 1971 Virginia- grown Florunner seeds that showed 
73l dormancy were treated with ethephon at 1x10· 3M and planted irmnediately , or 30 
min. 4 hr , and 24 hr after treatment, all 700 seeds germioated. 

Under the conditions of our tests, allowing seeds to imbibe an ethephon solution 
or applying the solution directly onto the seeds i mmediately before· planting in a 
sandbed was highly effective in breaking seed dormancy. Howevor, neither of these 
procedures is practical for extensive use. Inumuch a.s a seed protectant is 
considered essenti a l to i nsure an adequate stand of plants when machine- shelled 
peanut seeds are planted, we explored the effectivenees of an ethephon- thiram 
slurry for b reaking seed dormancy . Ethephon solut i on at ur10·~ was applied with 
an atomizer to seeds that had been treated with thitam dust at a rate of about 8 
ounces per 100 pounds of eeeds . Agitation produced a slurry that completely 
coated each seed, 

With 1971 Virginia-grown NC Acc. 344 seeds, which showed dormancy ranging from 96 
to 98% when treated with thiram <lust, only 2 seeds of 600 treated with ethephon
thira.m s lurry remained donoant when seeds were planted iomediately after treatment 
or wero planted 1, 2, 4 , or 8 weeks after treatment. 

Results wi th promptly cured seeds of t he 1972 crop of Virginia-grown Florunner and 
NC Acc. 344 were somewhat at variance from tho8e of the 1971 NC Acc. 344 seeds 
(Table 4) , Seed treated with ethephon-chitam slurry showed from 4 to 16% dormancy 
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TABLE 4.--Pcrcent dormant seeds in promptly cured 1972-erop Florunncr and NC Acc. 
344 peanuts when subjected to different treatments and planted in green• 
house sandbed at Beltsville, Md. 

Plant i n&!" 
Treatments First Second l/ Third 1/ Fourth l/ 

NC 344 Flor . NO 344 Flor. NC 3<14 Flor. Nc 344 Fior. 
% % % % % % % % 

Untreated 94 90 90 90 79 79 80 81 

Thiram·H20 
slurry 93 71 93 82 89 69 87 52 

Ethephon-thi ram 
slurry, fresh bl/ 14 6 7 7 9 4 1 2 

Ethephon•thiram 
slurry, 30 min 9 4 

Ethephon-thiram 
slurry, 24 hr 26 13 

Ethephon-chiram 
slurry, 15 days 16 16 

Ethephon-thiram 
slurry, 30 days 13 7 

Ethephon•thiram 
slurry, 60 days. 8 13 

1/ Seed used in these plantings were stored in sealed fiber drums at 4.4c until 
planting time, with ethephon-treated seeds and seeds not so treated in separate 
drums. 

ll Ethephon at 1Xl0-JM concentration. 

2/ Seeds were planted inunediately after treatment. 

for Florunner and from 7 to 26% for NC Acc. 344 when planted immediately after 
treatment or 30 min, 24 hr, 15 da, 30, or 60 da later. When the promptly cured 
seeds were stored at 4.4C for 60 days before treatment l~ith the slurry and were 
planted immediately after treatment, results were comparable to those with NC Acc. 
344 seeds from 1971. NC Acc. 344 had only 1% and Florunner 2% dormant seeds. 

Excellent release from dorniancy resulted from use of the ethephon•thire.m slurry on 
other lots of promptly cured NC Acc. 344 and Florllrtner seeds that were stored at 
4.4c for 90 days before treatment (Table S). Only 1 to 3% of NC Acc. 344 and 
Florunner seeds were dormant when planted inunediately after the slurry treatment 
or when planted 24 hr and 39 days later. 

The failui:e of ethepbon to release all, or essentially all, of promptly cured 1972 
seeds from dormancy was puzzling, because two years of nearly perfect results had 
been obtained from use of this ethylene-producing chemical, Reports of a similar 
failure fully to release promptly cured seed of NC Acc. 344 and Florunner from 
dormancy came through personal communication with K, M. Rogers, Agricultural 
Reeearch Service agronomist at Aubuni, Alabama. 

Inquiry revealed that the ethephon formulation used on 1970 and 1971 seed, Amchem 
68·62, differed chemically from that used on the 1972 seed, which was Amchcm 68-240. 
Formulation Anlchem 68-62 was unrefined technical ethephon, which contained 
ethephon in several different but chemically related forms, all of which ~ere active 
in releasing ethylene in biological systems. Formulation 68-240 was rafined 
technical ethephon, which contained only 2-chloroethylphosphonie acid as the 
ethylene-producing ingredient. Apparently the purer acid was not as effective as 
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TABLE 5.--Percent dormant &eeds in promptly cured 1972- crop Florunner 
and NC Acc. 344 peanuts that were stored at 4. 4C for 90 
days, then subjected to different treatments and planted in 
greenhouse aandbed at Beltsville , Md. 

Tr eatment 

Uncreated 
Thiram-HzO s lurry 
Ethephon- thiram slurry, f resh 2,3/ 
Ethephon-thir am slurry, 24 hr -
Bthephon- t hi r am slm.-ry, 39 days 

First planting 
2/23/73 

NC 344 Flor. 

51 
45 

2. 
3 

35 
2l 

l 
1 

Second planting 
4/3/73 1/ 

NC 344 Flor. 

40 
41 

l 

l 

41 
25 

1 

3 

I/ Seed for this planting were stored i n sealed fiber drums at 4. 4C 
'Until planting time, with treated seed and those not so treated in 
se;arate drums. 
2 Ethephon at l.}(10-3M concentration. 
~ Seeds were planted immedi ately after treatment . 

the mixture of ethylene-releasing substances . 

When nondormant seeds of NC Acc . 344 were planted in soil in a gr eenhouse bench, 
and seedlings were harvested 23 days later, ethephon-thiram slurry seed trea tment 
had no adverse affect on seedling development a s measured by di:y weight of top 
portions of the plants, Similar results were obtainad when nondormant seeds of 
P'lorunner and Tifspan were gi:own in soil in 4- in clay pots in the greenhouse and 
harvested 45 days f rom planting. When planes of Tifspan, Florunner, and 
Florigiant were grown in unifonnly spaced bills in the field ac Rolland, Va., 
e thephon-thiram slurry treatment of the seeds had no significant effect on pod 
yield or on market grade of the crop produced. 

Under the con<litions of our tests, ethaphon-thiram slurry treat:TOent of seeds fi:om 
r epresentative varieties of our three principal market types of peanuts (Spanish, 
runner, and Virginia) had no discernible detrimental or beneficial effect on early 
seedling development or on yield and market grade of the crop. Bthephon used on 
NC Acc. 344 seeds in the seedling-development study and on seeds pl anted i n the 
fie ld for yield and market grade data was Amchem formulation 68- 62 . Ethephon u5ed 
on seeds of Tif span and Florunner in the seedling deve lopment study was Amchem 
68-240. 

Our results with Amchem 68-62 suggest that this material used as a slurry in 
conjunction with thiram (or perhaps other fungicides) might be the answer to our 
long search for a practical procedure for br eaking peanut seed dormancy, both in 
research and on a comnercial basis, Add i t i onal research will be needed to deter
mine whether the form of ethephon now commercially available will be equally as 
affective for such a purpose. 

LITERATURE CITltD 

1. Rull, Fred II. 1937. Inheritance of Rest Poi:iod of Seed and Certain Ocher 
Characterist ics i n t he Peanut . Florida Agri. Expt. Sta. Tech. Bul. 314. 46p. 

2. Bailey, w. K:, E. H. Toole , v. K. Toole, and M. B. Drowne. 1958 . Influence of 
Tempci:ature on the After-Ripening of Freshly Harvested Virginia Bunch Peanut 
Seeds. Proc. Amer. Soc. Hort. Sci. 71:422-424. 

3. Toole, Vivian l<. , w. K. Bailey, and B. 11. Toole. 1964. Factors Influencing 
Dormancy of Peanut Seeds. Plant Physiology 39(5) :82.2-832. 

4 . Ketring, D. L. , and P. w. Mor gan. 1969, Ethylene as a Component of the 
Etnllnations fi:om Germinating Peanut Seeds . Plant Physiology 44(3) :326-330. 

25 



S. Ketring, D. L. and P. w. Morgan. 1970. Physiology of Oil Seeds. I. Regulation 
of Dormancy in Virginia-Type Peanut Seeds. Plant Physiology 45:268-273. 

6 . K"tring. D. L. and P. w. Morgan. 1971. Physiology of Oil Seeds, 
Release iu Virginia-Type Peanut Seed by Plant Growth Regulators, 
Physiology 47:488-492. 

EARLINESS OF Fl.OWllR OPENING AND POTENTIAL FOR POD 
DRVEI.OPMENT IN PEANUTS, ~ H'iPOGA&A L. 

by 
John E. Bear and w. K. Bailey 

Research Agronomist and Research Horticulturist 

II. Dormancy 
Plant 

Plant Genetics and Germplasm Institute, Agricultural Research 
Service, U. S. Department of Agriculture, Beltsville Agricultural 

Research Center, Beltsville, Maryland 

ABSTRACT 

A high proportion of the first 25 flowers to open on plants of diverse peanut geno
types developed into mature pods. As flowering progressed on plants of four geno
types representing a wide range of maturity, the potential for a flower to give 
rise to a 111ature pod decreased. Copious flower production by peanuts over e. 
period of 6 to 8 or 10 weeks provides a continuing opportunity for che development 
of additional pods anytime during che flowering period that the plants are capable 
of supporting such development. 

INTRODUCTION 

The peanut, Are.chis hypogaea L,, has an indeterminate habit of flowering and 
fruiting. One striking characteristic of plant$ with such a growth habit is the 
production of many more flowers th.an the plants can support in the production of 
fruits and seeds. The peanut is no exception, A number of authors have noted 
that only a small proportion of peanut flowers give rise to mature pods (1, 2, 3, 
4, S, 6). Many investigators lament the low reproductive efficiency of the peanut 
and urge that something be done to remedy the situation so that full advantage may 
be taken of tho copious flowel'." production of the plants. 

F~~ of the flowers that open late produce mature fruits on plants that are indeter
minate in flowering and fruiting, unless something in the production environment 
prevents the early flowers from functioning. We undertook this research to 
determine the relationship between early flowering and pod development in peanuts. 

MATERIALS AND METHODS 

Plants for this study wore grown in the field and in compost soil 1n benches and in 
\-bu <i>r 1-bu wood~veneer baskets in the greenhouse at Beltsville, Md. Each 
planting consisted of genotypes representing the full range of maturity available 
in United States peanut varieties. Within each planting, individual plants or 
small numbers of plants of each genotype were arranged in e. random manner within 
replications to let each fully sample the production environment. The number of 
plants of each genotype in che plantings ranged from 4 to 32 in the greenhouse, 
and 48 in the field. Plants were spaced 30 inches apart in 3-ft rows in the field, 
Spanish and Virginia-type plants were spaced 12 and 16 inches apart, respectively, 
on the greenhouse benches. A single plant was grown in each basket. Spanish and 
erect-growing Virginias were grown in ~-bu baskets, and the runners were grown in 
l~bu baskets. Two seeds were planted per hill or basket. After seedling 
emergence, the plants were chinned to one per hill or basket. Air temperature in 
the greenhouse ranged from about 22C to 32C. 

Daily flowering records wero made for individual plants in all plantings. In all 
plantings except the first, aft.er a given number of flowers had opened on each 
plant, flowers that opened subsequently for 30-60 days were removed each day before 
9:00 am by detaching the calyx tube (hypanthium) near its base. This operation 
lcf t the ovary intact. For convenience, the detachment of the calyx tube near its 
base is referred to as deflowering or flower removal. 
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Plants were dug individually 50 to 75 days after opening of last £lower before the 
beginning of flower removal, After being washed end dried, che pods were opened, 
and records were made of the number of mature pods on each plant. A pod was con
sidered mature i f one or more seeds therein was well developed and appeared free 
of seedcoat wr inkles, and t he interior of the shell was dark or brown-splotched. 

In the first planting, daily flower records were made for each plant, but no 
f lowers were detached. Plante were dug 52 to 75 days after the days on which the 
25th flower opened , and records were made of the number of mature and a lmost
cnature pods on each plant. 

I n a later test with 30 planes of each of 4 genotypes , representing a wide range 
in maturity and planted early in. July in baskets in t he g1·eenhouse, flowe r 
production on individual plants of the 2 earlier-maturing lines was limited to the 
f irs t 15, 25 , or 35 f l owers that opened ; and on t he 2 later- maturing lines the 
f irst 15, 25, 35, or 50 f l owers . All flowers above the predetermined numbers were 
removod. 

In this work we assumed that peg elongation began soon after the flowers opened. 
The tempera ture was f avorable continuously for plant development, and the plants 
were mainta i ned free of obvious moisture stress . 11\a use of evaporative cool i ng 
to reduce temperature i n the greenhouse during the late spring, summer , and early 
f all helped to maintain relative humidity at a favo rable level during daylight 
hours, 

RESUI.:rS AND DISCUSSION 

In a preliminary experiment, plants of 12 genotypes, growo in greenhouse benches, 
produced an average of 24.5 mature pods each when dug 52 to 75 days after the day 
on which the 25th f lower opened on each plant (Table 1). Results of a later 

TAB LI! 1 .-•Mature pods produced from 25 flowers on geno t)'1'cs of peanuts 
planted in greenhouse, Beltsville, Md. June, 1972 

Genotype Days f rom 25th Mature Range 
flower to harvest 2ods J/ 

No. No . No. 

Chico (PI 268661) 52 32 27-39 
Tif span 55 24 22-26 
Tennessee R.ed 55 21 18- 23 
Spancross 55 24 19-29 

Goldin 1 65 25 24-25 
Florigi ant 65 23 17-25 
Flo runner 65 28 18- 42 
Flo ris pan 65 25 23-26 

Virginia 61R 65 ?:.I 31 27-37 
NC 4 65 26 23-30 
NC 4X 65 11 19 10-25 
Southeas tern Runner 56-15 75 16 9-20 

J) Average 4 plants, 

J:.I 3 plants only, 

planting, repo rted elsewhere (7), sugges t that all genotypes excep t Chico and , 
Southeastern Runner 56-15 require about 5 days more time from flowering to mature 
seeds than was providad in the first planting. CODl(lensation for this deficiency 
was provi ded by including in tha mature-pod category those pods c lassified as 
a lmost-mature . On the basis of our experience, such pods would bsve been 
considered mature S days later, 

Results of this preliminary tes t , in which no flowers were removed from the plants , 
indicate strongl y that a ver y hi gh proport i on of the first 25 f lowers on all but 
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a very few plants of these 12 genotypes developed mature pods. The presence of 
more than 25 mature pods on certain plants probably resulted from additional 
flowers that opene<I on these plant.a on the day the 25th flower opened, or from 
flowers that opened the day or two after the 25th flower appeared. An average of 
s.s flowers opetted on the day the 25th flower opened on each plant. 

In the July planting, where only 4 genotypes were involved, the first 15 flowers 
that opened produce<! an average of 88% mature pods (Table 2); the first 25 flo•1ers 

TARLE 2.--Mature pods produced from various numbers of flowers on four peanut 
genotypes planted in greenhouse, Beltsville, Md. July, 1972, with 22 
to 29 plants per genotype. 

Number of flowers per plant 
Gcnotypa 

1.5 25 35 50 
Poets Ranl!ie Pods Ra11i:;e Pods Ranse Pods 
No. No. No. No. No. No. No. 

Chico (PI 268661) 12 9-15 17 13-21 20 15-25 
THspan 12 9-15 16 7-28 21 17-28 
Flo runner 15 14-17 21 10-27 24 19-32 26 
Southeastern 

Runner 56·15 14 10-16 20 14-27 22 11-30 23 

Ranse 
No. 

21-34 

17-27 

that opened produced an average of 74% mature pods; the first 35 flowers produced 
an average of 62% mature pods; and the two later-maturing genotypes produce<! 49% 
mature pods fr'om the first SO flowers. Although an average of 88% of the first 15 
flowers to open produced ooature pods, only 537, of the next 10 flowers that openod, 
33% of the next 10, and lO'k of the next 15 produced mature pods (Fig. 1). 

88% 

Fir•t 15 
Flowers 

NexL lO 
Flowcr:s 

NexL 10 
Plowers Flowers 

Fig. 1. Proportion of flowers on four peanut genotypes that developed mature pods 

Thus, as flowering prog1·essed, the likelihood that a flower would give rise to a 
mature fruit decreased, 

The occasional excess of mature pods over the number of flowers left on the plants 
probably resulted from our failure to remove certain flowers with shore calyx tubes 
before the pollen tubes resulting from self-pollination had passed the point of 
detachment. Such flowers p1·obably opened just a few days (1-3) after deflowering 
on a given plant began. Otherwise fruits would not have matured by digging time. 
In this test, plants of Chico were dug 50 days from beginning of deflowering, 
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Tifspan at 55 days, and Florunner and Southeastern Runner at 65 days. When a later 
test (7) showed that 5·10 days more time was needed for all genotypes except Chico 
to mature, pods judged almost-mature were added to the matures, 

With such striking evidence that the first flowers to open on a peanut plant have 
potential for developing into mature po<ls, we calculated the number of mature pods 
with two seeds each of 11 genotypes that would be required for a yield of 2,000 lb 
per acre at a given plant population (Table 3), The nurober of pods ranged from an 

TABLE 3.--Mature peanut pods per plant required for a yield of 2,000 pounds per acre 

variety Av wt/pod Plant population/A Pods per plant 
to give 2 1000 lb/A 

gm No. No. 

Chico (PI268661) 0,8 72,600 16 
Tifspan 1.0 54,450 17 
Flo1·unner 1.5 29,040 21 
Southeastern 

Runner 56•15 1.35 29,040 23 
Flol'igiant 2.5 20,040 12.5 
Virginia 72R 

NC 17 2 . 5 34,800 10 
Shulamit II 

Virginia Bunch 67 l.5 34,800 17 
Goldin l 
Florispan " 

average of only 10 per plant for large-seeded Virginia bun.ch varieties such as 
NC 17 and Shulamit with 34,800 plant per acre, to 21 and 23 per plant for 
varieties such as Florunncn: and Southeastern Runner 56-15 with 29,040 plants per 
acre, The other varieties were intermediate. 

In a subsequent planting in baskets in the greenhouse, we had planned to begin 
deflowering the large~seeded Virginias after appearance of the 15th flower, and 
other genotypes after the 20th flower. However, because of time limitations, 
deflowering began after the 12th flowor for UI' 70115, the 13th for Shulamit and 
Florispan, the 14th for Virginia 72R and Southeastern Runner 56~15, and the 18th 
for Florunncr and Goldin 1, The other genotypes were deflowered on schedule. More 
than 84% of the flowers left on the plants in this test produced mature pods 
('table 4). An average of 92% of the flowers on genotypes with an erect or 
decumbent habit of growth produced maturo pods, in contrast to only 64% for the 
runner genotypes, For plants of the runner genotypes growing in the l•bu baskets, 
space was inadequate to achieve nonnal development. 1'he other genotypes, which 
grew in i~bu baskets, were not as restricted in their development. Perhaps this 
observation accounts for the difference in their respective performance in our 
test. 

To detennine whether or not our experience with peanuts in the greenhouse might 
have relevance in the field, we planted 4a hills each of Chico, Tif:lpan, Florunne1-, 
and Southeastern Runner 56-15 in the field. We removed flowers from individual 
plants after the appearance of the 25th or 50th flower. Chico plants were dug 
individually 55 days after deflowering began, Tifspan. at 65 days, and Florunner at 
75 days. Southeastern Runner 56-15 plants were not dug, because they were still 
inrnaturc when the test was terminated. This time the pods required 5 days longer 
to develop than the greenhouse tests had indicated would be necessary (7). The 
extra time was given to co1npensat:e for the cool night temperatures that prevailod 
in the field late in the growing season, Night air temperatures in the greenhouse 
were rarely lower than about 22C. 

Results of this test confirmed results of greenhouse tests, ~mich indicated a high 
potential of early-opening flowers for pod production (Table S). Substantially 
more pods were found on plants of all three genotypes than flowers that had been 
left on the plant, especially when plants were restricted to 25 flowers each. A 
similar situation existed for certain, but: not all, plants with SO flowers each. 
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'fABLE 4.--Maturc pods produced from various numbers of flowers on greenhouse-gro'Wtt 
peanut genotypes planted February, 1973, Beltsville, Md, 

Cenotype Flowers 1/ Mature pods Range in pods 
2cr 2lant 2er 2lant 2er 2lant 

No . No. No. 

Chico (P1 268661) 20 21 13-25 
Tifspan 20 19 13·28 
AU•3 1/ 20 19 7-24 
TP•716·2·1 11 20 19 15-22 

Goldin l 18 15 12•19 
Flo1·ispan 13 12 7-20 
Shulamit 13 ll 8·16 
Flodgiant 15 9 6-12 

Flo runner 18 11 9-14 
NC-Fla. 14 15 10 8-15 
UF 70115 l/ 12 13 7-lS 
Virginia 72R 14 10 7-13 
Southeastern Runner 

56-15 14 9 6-14 

1/ Advanced breeding 1ine. 
2! 9 to 11 plants per genotype. 

TABL~ 5.--Mature pods produced from 25 and 50 flowers per plant on three peanut 
genotypes grown in field at Beltsville, Md. 1972 

Number of flowers 2cr 2lant 
Genotype 25 50 

Pods Range Pods Range 
No. Ho. No. No. 

Chico (Pl 268661) 43 25-62 54 43-73 
Tifspan 56 14-79 50 25-73 
Flo runner 31 16-38 53 ll 

J) One plant only. 

The calyx tubes of flowers on plants in the field i•ere considerably shorter than 
those on plants in the greenhouse. Apparently, pollen tubes of some of the flowers 
that opened during the first few days (1•3) of deflowering must have been below 
the point of detachment of tho calyx tubes, Despite this situation, these results 
suggest that a high proportion of the first 25 flowers that open on peanut plants 
growing under favorable conditions in the field can be expected to produce pods, 

We suggest that in future research of this sort, in either the Held or greenhouse, 
detachment of flowers be no later than about 7:00 am, This procedure should help 
avoid possible pod development from flowers with short calyx tubas. 

Peanut plants are siftall when flowering begins and presumably can support the 
development of only a limited number of pods, As plant size increases, plants are 
able to support the development of additional pods. Shibuya (5) repot·ted a steady 
increase in the number o[ matured fruit on plants of the Java Shoryu No. 3 variety, 
beginning with the 11th week tlfter sowing (4.6 av) and continuing to the 17th wk 
(51,2 av). 

Under field conditions in the United Scates, peanut plants flower over a period of 
six to eight 01· ten weeks. Consequently, any time after flowering begins thae the 
plane can support the development of additional pods, the flowers to provide the 
additional f"1Jit are on hand, over a period of 6 to 8 wk or more. From this stand• 
point, the peanut can be considered to have a highly flexible, effici1;mt reproduc
tive syste1n, Perhaps we should concentrate on the development of peanut varieties 
with sufficient plant metabolism to support increasingly hes.vie1· fruit loads and 
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disregard flowers tha t a re nonfunctional in f rui t production. 

Shear and Miller (8) showed that the peanut plant quickly restores the number of 
fruits it will bear when fruits are artificially removed , In commenting on the 
surp lus of flowers on peanut plants, Gregory et al. (9) state: "Thus it appears 
that the over-production of f lowers is related to a survival mechanism coming down 
from pre-cultivation times a.nd does not necessarily represent the stupendous 
opportunity for production ~ commonly implied i n some discussions of this subject. 
It is more likely that it i s evolutionslly related to frequent depredations of 
wild pigs and climatic disasters, possible in the long season of growth in the 
tropics." 

This evolutionary survival mechanism in cultivated peanuts serves a useful purpose 
today , because it insures that flowers are available over a long period of time to 
enhance the ft"Uit load any time the plant is capable of suscaioing the development 
of additional fruit. This unique mechanism enables peanuts to produce bountiful 
yields under aeaaonal conditions that tend to curtail yield of crops with 
determinate habits of flowering. Thus the heavy production of flowers by peanut 
plants over a long period of time is a boon to production, rather than evidence of 
an inefficient reproductive system. 
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ABS'fRACT 

We identified four characteristics of very early-, early•, medium-, and late• 
maturity classes of peanut&, Arachis hypogaea L., that contribute to difference 
among them in time from planting to optimum maturity. These arc average number of 
days (a) from planting to openins of the first flower on oach plant; (b) from 
opening of the first flower to opening of a given number of flowers from 15 to 30 
per plant; (c) from opening of a flower to maturation of seeds in the pod that 
develops from that flower; and (d) from maturation of seeds in a pod to major 
deterioration of strength of the peg by which the pod is attached to the plant, 
Our data enable us to account for differences in maturity of up to 50 days among 
the maturity classes. Uowever, our data arc inadequate to account fully for the 15 
days differences in maturity between the medium• and late-maturity classes. 

INTRODUCTION 

Earliness of maturity in certain varieties of peanut, Arachis hypogaca L., ranges 
from about 100 days for Chico (Pl 268661) to about 150 days for Southeastern Runner 
56-15, wh"n both arc planted in south Georgia in mid-April to early May. Little 
published information is available on the characteristics of different types and 
varieties of peanuts that contribute to differences among them in length of time 
from planting to optimum maturity. We report herein results of research in ·~hich 
we seek to identify some components of maturity in representative varieties of 
Virginia (ss. hypogaea, var. hypogaea), Spanish (ss. fastigiata Waldron, var, 
vulgaris, Harz), and Valencia (ss. fastigiata Waldron, var. fastigiata) type 
peanuts. 

Ml\TERIALS AHO METHODS 

The general materials and methods used in this study are the same as those 
described elsewhere (1). An additional procedure was used, which was designed to 
provide information on how long pegs might be expected to i·emain reasonably strong 
after che seeds in appended pods had matured. Here l~e deferred the digging of 
individual plants of the representative genotypes included in our study until as 
many as 100 days after deflowering began. At digging, observations were made on 
relative peg strength of attached pods and on the apparent physical condition of 
seeds in the atcache<l pods and in the comparatively fel~ detached pods encountered. 

In another aspect of the study, we detached all early flowers that appeared on 
plants of Chico, Tifspan, Florunner, and Southeastern Runner 56·15, grown in the 
greenhouse, until 4 to S flowers opened the same day on a given plant. 'l'hese 
flowers, along with those that appeared the next <lay, were left on the plant to 
develop. After the second day of undisturbod flowe1-ing, deflowering was resumed 
for 30 days. Thirty, 40, 50, 60, and 70 days after the resumption of deflowcdng 
for che indivi<lual plants, three or four plants of each genotype were dug, The 
pods were washed, and photographs were made of representative fresh whole pods and 
seeds on the half-shell. The pods were then dried, and photographs were made of 
the <lricd pods and seeds on the half•shell. Included in this study were 
representatives of four fairly distinct 1naturity groups of peanuts. These groups 
and the variety we ehose to represent each are: (s) unusually early, Chico; 
(b) eady, Tifspan; (c) ·medium, Florunne1·; and (d) late, Southeastern Runner 56-15, 
When planted between mid•April and early May in south Goorgia, Chico is usually 
ready to dig in about 100 days, Tifspan in about 120, Florunner in about 135, and 
Southeastern Runner 56-15 in about 150 days, In this study we sought, for each 
genotype. infono.ation on the number of days (a) from planting to opening of first 
flower; (b) from opening of first flot~er to opening of a given number of flowers on 
the same plant; (c) from opening of a flower to maturation of seeds in pod 
developed therefrom; and {d) from maturation of seeds in a pod to major 
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deterioration of strength of peg by which the pod is attached to the plant. 

Deflowering or flower removal as used herein consisted of detaching the calyx tube 
(hypanthiU111) near its base before 9:00 llJ!I. This operation loft the ovary intact. 
In this work we assumed that peg elongation began soon after the flowers opened . 
The temperature was favorable continuously for plant development , and the plants 
were maintained ft·ee from obvious moisture str ess. 'l'he use of evaporative cooling 
to reduce temperature in the greenhouse during the late spring, su0111er , end early 
fall helped co maintain relative hU111idity at a favorable level during the daylight 
hours . 

RESULTS AND DISCUSSION 

Generally, genotypes chat lllllture early began flowering earlier than those that 
mature late (Tables land 2). Qiico, which matures about 20 days earlier than 

TABLE 1.--Days from planting to initial flowering for peanut genotypes 
of four maturity classes planted in the greenhouse in June 
and early February st Beltsville, Md. 

Maturity classes 
and 

Genotypes 

Vcri:: earl~-msturit)! 
Chico (PI 268661) 

Earl~-maturit)! 
Tifspan 
Spancross 
Tennessee Red 
TP-716-2-1 J/ 
AU-3 J/ 

Medi urn-ma tu r 1 t ;i: 
Goldin 1 
Florispan 
Flo runner 
Flodgiant 
NC 4 J/ 

NC 4X 
Virginia 61R 
Virginia 72R 
Nc-rla. 14 
Shulamit 
UF 70115 ]) 

Late-macurit:i:: 

Days from planting 
Greenhouse bench 

in June 
Average Range 

Daya Days 

22.8 22-24 

25.0 0 
26.0 25-27 
23.8 22-25 

30.5 29-32 
30.3 29-32 
28.3 27- 30 
28 . 3 28-29 
32.3 31-34 

31.0 28-35 
30.5 29-31 

Southeas tern Runner 56·15 29. 3 28-31 

!f Advanced breeding line. 

to first flower in 
Greenhouse baskets 
in csrly February 
Average Range 

Daye Days 

28.6 27-34 

30.8 27-37 

28.5 26- 32 
30. 9 29- 34 

35.2 30-39 
39.0 32-45 
35.3 31- 41 
33 .4 31- 38 

34.l 32- 37 
33.8 29-39 
36. 7 34-40 
37. 6 34-41 

34.5 33-38 

commercial Spanish varieties, bogan flowering about 2 days earlier than the early 
group. This could account for 107. of the 20- day difference in earliness of 
maturity between these t wo groups . The early group began flowering an average of 
3.8 days earlier thon the medium-maturity group, which includes most comercial 
vorieties of the Virginia type. This could account for 25% of the 15-day 
difference in maturity between these two maturity groups . Southeastern Runner 
56-15, which requires about 15 days longer to reach full macuricy than varieties 
of medium maturity, began flowering at about the oomo time as the madium-maturity 
representatives. Chico began flowering 6 days earlier than Southeoatern Runner 
56-15. This could account for about l2Y. of the 50-day difference in days to 
maturi ty between the two. 
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TABLE 2.-- Days from planting to initial flowering for peanut genotypes of four 
maturity classes planted in the greenhouse i n early July and in the field 
in early June at Beltsville, Md. 

Maturity classes DB:z'.8 from 2lanting to first flower in 
Greenhouse bench Greenhouse baskets Field 

and in cnrl:L Jul)'. in ead:z'. Ju l:z'. in earl)'. June Genotypes 
Average Ranse Average Ranae Average !lange 

Days Days Days Days Daya Days 

Ver:L eerl:1:·maturit:L 
Chico (Pl 268661) 18.8 18-20 23.6 22- 31 37, 0 35-41 

Earl;i:· maturit:L 
Tifspan 20 • .5 19- 21 26.0 24-31 39 .4 37-42 

Hed1'.n-maturitz 
l'lorunner 28.7 25-30 40. 0 36-43 
F 439-16-6 !/ 25.3 22- 27 

lAlto•maturit:L 
Southeastern 

Runner 56•15 25. 0 23- 28 31,2 28- 37 41.0 38-45 

l) Advanced breeding line. 

Generally, genotypes that began flowe ring early accumulated a given number of 
flowers in a shorter time than genotypes that began to flower later . Once 
flowering began, Chico accUD1Ulated 10 flowers per plant an average of 1.3 days 
sooner than the early group (Compi l ed from table 3). The early group accumulated 
10 flowers per plant an average of 3.6 days sooner than me.dium...,.aturity genotypes . 
Medium- maturity genotypes accumulated 10 flowers per plant only 0,7 day sooner 
than late-maturing Southeaster n Runner 56-15 . Very early-maturing Chico 
accumulated 10 flowers per plant within 3 . 3 daya after flower ing began, in contrast 
to .. n average of 8.9 days for Southeastern Runner 56·15. 

Chico accumulated an average of 20 flowers per plant 0.9 day sooner than the early 
group (Compiled from tables 3 and 4) , The early group accumula t ed 20 flowers per 
plant 4.4 days earlier than medium- maturity genotypes, Medium-maturity genotypes 
accumulated 20 flowers 2.2 days earlier than Southeastern Runner 56-15 . Chico 
accumulated 20 flowers per plant 4.4 days after £lowering began, whereas 
Southeastern Runner 56-15 required 11.8 days, 

Chico accumulated 30 flowers per plant within an average of 5.4 days after 
£lowering began, but an average of 14.0 days were required by Southeastern Runner 
56· 15 (Compiled from table 5). Chico accumulated 30 flowers per plant an average 
of 1.2 days sooner than Tifspan, an average of 4.6 days sooner than ~edium-maturity 
ge.notypes ; and med ium-maturity genotypes an average of 2.8 d.aye sooner then the 
late Southeastern Runner 56-15. 

Under our test conditions in tha greenhouse during the SW1111er, seeds of Chico were 
mature in about 50 days after the flower opened; Tifspan required about 60 days; 
Florunner about 70 days; and Southea.stern Runner 56•15 an estimated 75 days or 
more (Fig, l snd 2), Our observations did not extend beyond 70 days after 
flowering . Our estimate of 75 days or more for Southeastern Runner 56-15 seeds to 
mature is based on the appearance of tho seeds and the interior of the shells 70 
days after flowering. 

Differences among the genotypes in seed development were strikingly evident JO 
days after flowering. Fresh pods of all genotypes appeared to be near full size, 
At 30 days, fresh seeds of Chico appeared to be full size, eeedcoats were thick 
and fleshy, and collapse of fleshy endocarp inside the shell was about complete. 
Fresh seeds of Tifspan were approaching full size, seedcoat1 were very thick and 
fleshy , and endocarp inside the shell had not all collapsed. Fr esh seeds of 
Flor\Jllner were about one-third to one- half full size, seedcoats ware very thick 
and fleshy , and endocarp had just begun to recede, Fresh seeds of Southeastern 
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TABLE 3.--Days from first flower to 10th and 20th flower for peanut genotypes of 
four maturi ty classes planted in the greeuhouse i n Juae and early 
February at Beltsvill e, Md . 

Daze from first flower to 
Maturity classes 10th flower in 20th flow11r in 

and Greenhouse baakeca Greenhouse bench Greenhouse bench 
genotypes i n earlz Februarl:'. in J une in June 

Average Range Average Rans e Avcrase Range 
Days Days Days Days Days D&y6 

Verl:'. carll:'.-maturitx 
Chico (PI 268661) 3.5 2- 5 3.0 2-4 5.0 4-6 

Ear lx-maturiti:: 
Tifspan 5.3 3-8 s.o 4-8 8 .3 6-13 
Spancros s 4. 3 4-5 6. 8 6- 7 
Tennessee Red 4 ,5 4-6 8.0 6-10 
TP 716-2~1 J:/ 3. 7 4- 10 
AU- 3 1/ 4. 8 3- 7 

Average 4.6 4 .6 7.7 
MediUnt-maturit)'. 

Go l din 1 7. 5 5-10 6.8 6-8 9.8 9-11 
Florispan 6.2 4-8 7.0 6-9 9.8 8-12 
Flo runner 8.5 7-U 8 .S 7-10 11 . 5 10-13 
Florigiant 8.5 7-10 9.0 8-10 12. 5 11-13 
NC 4 7.5 5-9 ll.5 9-13 
NC 4X 9.8 8-11 12.8 10-15 

Virginia 61R 10.0 7-11 13 , 0 11-15 
Vir ginia 72R 8.3 7-12 
NC-Fla. 14 7.2 5- 15 
Shulamit 9. 4 6- 11 
UF 70115 l / 7. 2 5-15 

Aver age- 7.9 8.4 11.6 
Late-D1aturit)'. 

Sout hoas t ern 
Runner 56- 15 8 , 9 7-10 8,8 7- 11 12.8 11-15 

11 Advanced breeding line. 

TABLE 4.- · 0sys from first flower t o 20th flower for peanut genotypes of four 
maturity classes planted in the grocnhouse in early July and in the f ield 
in early June at Beltsville, Md. 

Maturity classes 
and 

genotypes 

Ver! earl!•m&turity 
Chico (PI 268661) 

Ear l;i:-maturit;i: 
Tifspan 

Mediurn-maturi ty 
Flo runner 
F 439-16•6 1/ 

Late-maturitx-
Southeastern 

Runner 56-15 

11 Advanced breeding line. 

Daze from first co 20th flower 1n 
Greenhouse bench Greenhous e baskets Field 
in early July in early July i n early June 

Average Range Average Range Averaso Range 
Days Days nays Days D&ya Days 

4 .3 2-6 4 .2 2-7 3.9 2- 5 

4.9 2-8 s.o 2-7 3.4 2-7 

9.7 6-11 6.8 4-12 
10.5 9-12 

12,6 11-14 11.4 9-15 10. 5 7-15 
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TABLE 5.••Days from fi1·st flowcn· to 30th flower for peanut genotypes of four 
maturity classes planted in the greenhouse in early July and in the field 
in early June at Beltsville, Hd. 

Maturity classes 
Da:ts from firs t flower to 30th flower 

Greenhouse bench Greenhouse baskets Field 
and in earl:t Jul:t in ~arl:i: Jul:t in earl:t: June 

genotypes Average Rai!ae Average Range Avei:age Range 
Days Daya Days nays Days Dllys 

Vcr:i: earl:1:•maturit;i: 
Chico (PI 268661) 5.4 3-8 s.1 3-9 5.1 3-7 

Earll(•maturity 
Tifspan 7.9 4-12 7.3 4-9 4.7 3-10 

Madium•maturit;i: 
Flo runner 12 .o 9-15 8.9 .5-16 
!' 439-16-6 1/ 12. 7 12-14 

Latc•matudt::t-
Southeastern 

Runner 56•15 14.9 14-17 13. 6 12-17 13.4 9·18 

J./ Advanced breading line. 

Runner 56·15 were tiny with very thick seedcoats, and were imbeJded in chick fleshy 
endocarp inside the sholl, 

Thirty-day pods of Southeastern Runner 56-15 collapsed during drying, but t.he shells 
of the other genotypes retained their shape. Dried seeds of Southeastern Runner 
56•15 at 30 days were tiny and consisted largely of seedcoats. Dried seeds of 
Florunner were quite small but some development of cotyledons had occurred, Dried 
seeds of Tlfspan approached one-fourth sizo of mature seeds. Dried seeds of Chico 
were about one-half the size of mature seeds of this genotype. 

Our results agree reasonably well with findings of Pickett (2) and Schenk (3). 
Pickett raportod that Virginia Bunch 67, a representative of our medium-m8turity 
group, required about 65 days from the time pegs entc1·ed the soil to maturity of 
the seeds. Schenk t·cportcd that Dil!:ie Spanish, the equivalent in maturity of our 
early group. produced mature seeds 49 days after pegging. However, Schenk states 
that the pegs of Dixie Spanish that he tagged were in the soil already at the time 
he tagged them. Schenk's Virginia Bunch 67 required about. 70 days to develop 
mature seeds, but the pegs chat he tagged of this variety were still aerial at the 
time he tagged them. After tagging, Schenk piled soil around the pegs. 

Our estimates of the number of days that pods remained strongly attached to the 
plants after the seeds in the appended pods had matured, ranged from about 30 to 35 
days for Chico and other Spanish genocypee to 38 to 59 days for the later maturing 
genotypes (Table 6). O~r data on this characteristic are from a single planting 
and arc not extensive. Consequently, these estimates should be considered 
tentative. The comparatively low values for Spanish are based on diggings made 80 
days after deflowering began. A longer delay in digging might have increased 
substantially the values for Spanish and made them more comparable to those for the 
Virginia genotypes. 

We consider as highly significant our finding that pegs can remain firmly attached 
to peanut plants for 30 to 60 days aicer seeds in the appended pods have matured. 
Only an occasional pod or two from a faw planes of certain genotypes were detached 
when digging of individual plants was delayed up to 67 days after the first flowers 
chat opened on these plants had ample opportunity to develop into matul"e pods. The 
occasional pods that wore detached at digging may have been located in the vicinity 
of mini-hotspots for peg-decaying microorganisms in the highly organic greenhouse 
compost soil. We cannot predict how long pegs might remain firmly attached to 
plants after the seeds in attached pods have matured, if the soil were comparatively 
free of peg-rotting microorganisms. 

The ability of pegs co remain attached to plants long after the seeds in attached 
pods have matured, allows the plants to set and mature fruit over a comparatively 
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IABLE 6.--Days from est imated tnllturation of oldest pod to digg ing for peanut geno
t ypes representing four maturity classes planted in t he greenhouse in 
November at Beltsville, Md. 

Mllturity classes oays from maturation of Plants 
and oldest eod co digging involved 

genotypes Average Range 
bays Days No . 

Verx earlx-maturitX 
Chico (PI 268661) 29.7 25-33 3 

Earl:ii;-maturit)t 
Tifspan 35 . 6 33-37 7 
Argentine 30. o 28- 32 4 
Starr 31.5 27- 33 4 
Comet 29 . 5 24-37 s 
Spanhoma 31. 7 27-37 7 
TP 931 l/ 32 .7 30-36 6 
TP 716-2- 1 ].j 32 . 6 26- 36 7 

Medium-maturi~ 
Goldin l 58.2 56-63 6 
Flortepan 59,0 54-64 6 
Flo runner 57.S 45-67 6 
Florigiant 49. 7 41-59 6 

Shulamit so.a 43-56 6 
NC 17 37. 8 35-41 s 
Virginia 72ll 46. 4 42-52 5 
F 439-16-6 1/ 56.0 42-63 6 
UP 714021 17 50.8 44-57 5 

Late-maturiti 
Southeastern Rwine r 56-15 54. 3 43-60 6 

J} Advanced breeding line. 

long time without loss of the early fruit . In our tests , seeds inside pods that 
had remained attached to plants 30 to 60 days after tho seeds had ~.atured, appeared 
to be in excellent physical condition. A sizable portion of seeds in the few pods 
that were detached at digging showed obvious evidence of deterioration. These 
observations suggest that little seed deterioration need be anticipated ae long as 
the seeds are in pods that arc firmly attached to vigorous plo.nte . The bl eaching 
of seedcont pigments that many investigators associate with "over- mature" seeds 
was almost absent in the seeds in tho attached pods in our study . 

Our results suggest tha t a practical procedure to determine the optimum time for 
digging peanuts would be to wai t until t he pegs of the oldest pods on the plants 
begin to show evidence of weakening, and then dig them promptly . The senior 
author has ueed this ae hie principal guide in deter.nining the optimum time for 
digging peanuts grown under a wide variety of conditions over a period of 31 years. 

The data presented herei n sugges t a possible explanat i on for the difference in time 
from planting to digg~ng required for representatives of the ; four general maturity 
groups of peanuts when grown under field conditions. These data do not adequately 
explain the reasons for differences in maturity between the l ate-maturing South
eastern Runner 56-15 snd other Virginia- type varieties, 

The ~esults of this s tudy are highly suggestive and not conclusive . The results 
ere presented at this time because our peanut research at Beltsville is being 
discontinued. We hope that our data and the inferences drawn from them will be 
s ufficiently challenging to scimulato others to do additions! research on the 
problem. 

For literature citations see page 47. 
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Pl ant Genetics and Getmplasm Institute, Agricultural Research 

Service, U. S. Department of Agriculture, Beltsville Agricultural 
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AllSTRACT 

Spanish and Valencia-typo peanuts (ss. fas tigiata Waldron, vars . vulgaris Harz and 
faatig iata) are frequently described as lacking seed dormancy. When seeds were 
cured to a moisture content of 5- 7% in 8·16 days, certain Spani•h and Valencia 
genotypes showed as much as 7Cl'h seed dormancy , and one Virginia genotype as little 
es 31 . Fresh, decidedly immature seeds of al l geno types failed to germinate when 
soedcoacs were removed and naked embryos were exposed to ethylene. As maturity 
progressed, an increasing proportion of fresh seeds of all senotypes germina ted 
when 1iake<I embryos were exposed to ethylene. As soon as seedcoats became thin, a 
portion of fresh s eeds of a ll genotypes could be induced to germinate by exposure 
of imbibed seeds to ethylene with aoodcoats intact. Dorm8nt, fresh mature, and 
cured scads of all 1naturity classes of all genotypes germinated whon imbibad seeds 
were exposed to ethylene, or when seedcoats were removed and naked embryos were 
exposed to et:hylene. 

l N'!'RODUCTION 

The cult:ivated peanut, ~ hyposaea L., consists of two subspecies : ss. 
hypogacn, which includes the Virgini.1. type; var. hYpogaoa; and var. hirsuta Kobler; 
and ss. fastigiata Waldron, which includes Spanish, var, vulgaris Rarz; and 
Valencias, var, fas tigiata (1). Difference in seed dormancy is often cited as one 
of the principal distingui shing characterist:ics of the two subspecies. Gregory (2) 
lists among the characteri stics for Virginia, "seeds ••• usually germinating only 
after 30- 360 days " rest period, • • "; for Spanish, "seeds ••• , germinating illloedi acely 
upon macurity,"; and for Val encia, "seeds ••• , germinating inrnediatel y upon 
maturity." Krnpovickas (1) states "Groundnuts of subspecies hypogaes ••• , their 
$Cods have considerable dormancy, •• • , In subspecies fastigiata ••• , the seed has 
no durmancy • " , , 11

, 

Our experience in germinating Virginia, Spanish, and Valencia peanut seeds that had 
been cured in field stacks over a period of 4 to 7 weeks largely confirms these 
statements about the seed-dormancy differences in these botanical varieties. 
Howovor, we encountered considerable dormancy (up to 70%) in seeds of certain 
Spanish and Valencia genotypes when they had been cured to 5-71.. soed moisture in 
8- 16 days , With this in rnind, we i nvestigated the nature and extent of dormancy 
1n fresh and cured seeds of representative genotypes of these three botanical types 
of peanuts . 

MATRRIALS AND METffODS 

Seeds used in these studies wero grown at Holland, Va. and Bel tsville, Md. Plants 
were harves ted at dif £erent stages of maturity to provide seeds with s range of 
physiological development from decidedly immature to fully mature, Pods were 
handpicked from plants and washed in water. Some seeds were shelled immediat:ely 
after digging or after the washed pods bad dried in thin layers overnight at 21.lC. 
Such seeds ai:c identified as "fresh. " Othon were shelled aftor curing for 4 to 16 
days . Curing was with pods in thin layers in an attic at :a-3SC, with air 
circulating vigorously. 

Shelled seeds were graded into classes , basod on stage of physiological development 
as j udged by appearance of the seeds and the interior of the shells. Principal 
seed classes were: (a) "decidedly immature" - up to one-third mature size when 
fresh , with seedcoats thick and fleshy , and seeds imbcddod i n thick fleshy endocarp 
that filled the cavity between the inner shell and the seed; (b) "i!lllllSture" -
between one-third and one-half matur e size wben fresh, with seedcoats thick and 
fleshy, and cmdocarp beginning to re.cede in direction of the inner sholl; (c:) " large 
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immature" - near full mature sue when fresb , seedcoats thick and fleshy to 
thin, fleshy endocarp collapsed against the inner shell, with inner shell scill 
white; (d) "mature" - full .. ature size, W'ith very thin fully pigmented eeedcoats, 
and interior of shell dark splotched co completely dark . 

Germination tests were made in a greenhouse sandbed where air temperature ranged 
from 22-32C, or in a seed germinator at 25·27C. In the genninator, the seeds were 
placed between layers of moist paper toweling on wire trays or in sealed plastic 
boxes. Firm ripe apples were included in some of the plastic boxes to provide 
ethylene gas to stimulate germination (3). ln other boxes, the paper toweling was 
moistened with a water solution of ethephon (2·chloroethylphoephonic acid) at 
ix10·3M concentration, adjusted to pH 6,0 with O.lN NaOH, to provide ethylene. 
Seedcoats were reJtOved from portions of certain lots of seeds before they were 
placed in the ger:minator with and without a source of ethylene, Seeds that re• 
mained dormant when plantod in a sandbed or on trays in germinator were handled 
$imilarly, and they were placed back in the germiuator with and without a source 
of ethylene. 

ln greenhouse tests, each variety treatment was replicated 4 to 8 times, with 25 
seeds per replicate, In teats in the ge"('minator, the number of replications ranged 
from 2 to 4 , depending on the quantity of seeds of the different maturity classes 
available. Greenhouse test plantin~s were dug, and seed dormancy counts were w.adc 
after 7-10 days. Dot:mancy counts for germinator tests wore made aft e r 3 or 4 days. 
A seed was considered to have germinated if the radicle had pierced the seedcoat . 
A sound seed that had not ge'1llinated was considered to be dormant. Seeds without 
seedcoats were considered to have gc"('minated when radicles elongated 1/16 inch or 
more , 

Differences in treatments of interest in this study were so obvious that data were 
not analyzed statistically. Results for treatment replicates were highly 
consistent . 

RESULTS AND DISCUSSION 

Dormancy of Spanish and Valencia genotypes, after prompt curing and planting in a 
greenhouse sandbed, ranged from 29 to 70'7. in 1970, from 33 to 64% in 1971, and from 
8 to 2 7% in 1972 (Table l), 

TABLE 1.-·Dormant Se<ldS in Spanish peanuts after 
prompt curing and planting in a green-
house sandbcd at Seltsville, Md. 

Genotype 1970 1971 1972 

% % '1 

Argent ine 65 63 27 
Spanhoma 70 57 21 
Spancross 58 64 16 
Tif span 46 54 10 

Starr 53 51 18 
Comet 30 37 4 
Tennessee ked 29 33 8 
Improved Spanish 2B 56 46 

Dormancy levels for 1970 and 1971 W<lre substantial. The do"('mancy levels for 1972, 
when cured seeds were conditioned for 6 days at 21.lC and 11 days at 4.4C bafore 

-planting, were much lower than those for 1970 and 19711 but these seeds could 
scarcely be considered to have "no dormancy." Dormancy levels for a select group 
of 11 Virginia g<;notypes , after prompt curing and planting in the graenbouse sand
bed, ranged frOUI 11 to 61% in 1969, from 28 to 68t i n 1970, and from 3 to 71% in 
1972 (Table 2) , Under the conditions o f our tests, occasionally certain Spanish 
and Valencia genotypes showed seod·dormancy levels as high as or higher than 
certain Virginia genotypes . 
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TABLE 2.--Dormant seeds in Virginia-type peanuts 
after prompt curing and planting in a 
gt·eenhousc sandbed at Beltsville, Md. 

Genotype 1969 1970 1972 

% '7. % 

NC 2 11 49 44 
NC 17 63 71 
Florigiant 61 68 57 
Plorispan 25 48 48 

F 393-6 1/ 40 28 45 
P 393-9 l/ 26 55 32 
Shulamit- 42 
NC-Fla. 14 53 

Altika 61 
UF 714021 l/ 18 
UF 70115 11 3 

];./ Advanced breeding line. 

Th.c 11 Virginia genotypes with comparatively low levels of cured-seed <lormancy all 
have Spanish gennplasm in their breeding history. Flo1·unner, ll.srly Runner, and 
l)ixic Runner, ~dth comparable seed-dormancy levels ranging from 82 to 98%, also 
have Spanish in their breeding history. Consequently, a generalization that the 
presence of Spanish germ.plasm in the breeding history of a Virginia-type variety is 
responsible for or can insure a comparatively low level of cured seed dormancy 
seems untenable. 

There perhaps is 01erit in a claim that Virginia genotypes derived as selections 
from crosses between the two subspecies of cultivated peanuts cannot be considered 
as clearly belonging to the subspecies hypogaea. However, insofar as we know, 
(with the exception of Spancross) the Spanish genotypes and Tennessee Red used in 
our teats have never been involved in crosses between the ttJo subspecies. The 
presence of a substantial amount of cured-seed dormancy in these representatives 
of subspecies fastigiata suggests that current conceptions about seed dormancy in 
this subspecies might need modification. 

When saeds of 5 Spanish genotypes with 45 to 78% seed dotmancy were stored for 30 
days at 29.4C and planted in a greenhouse sandbed, dormancy was reduced to 15 to 
36% (Table 3), The residual dormancy in these Spanish seeds averaged considerably 

TABLE 3.•-Dot'lnant seeds in promptly cured Spanish 
peanut genotypes planted in greenhouse 
sandbed soon after curing and after 
storage for 30 days at 29,4C at 
Beltsville, Md. 

Genotype Initial 1/ 30 days 
29.4C 

% % 

101proved Spanish 2B 56 28 
PI 248759 66 24 
PI 268644 78 36 
PI 268684 45 15 
PI 268771B 66 30 

j/ Within a few days after completion of curing. 

highei: than that for comparably treated seeds of Virginia genotypes '~1th initial 
dormancy levels of 82 to 100% (4), The seeu dormancy in these cured Spanhh 
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peanuts was not ephemeral in nature, and its dissipation by warni-temperature 
storage was no· more rapid than for dormancy of Virginia-type peanuts, 

Within 2 or 3 weeks after peanut-pod development starts, pods attain full aize ($). 
At this stage, seeds ere still quite small, with thick turgid seedcoats, and are 
icbedded in the fleshy parcnchymat.ous tissues (endocarp) of the inner shel l , As the 
seeds enlarge, the endocarp recedes and finally collapses completely by the time 
the seeds attain full size, Seedcoats remain thick and turgid until seeds attain 
ful l size. Soon thereafter , or concurrent with attainment of full size, the 
fleshiness of the secdcoate begins to disappear, At full maturity, the aeedcoats 
are vAry thin and fully pigtllented. 

In research on fresh -seed dormancy of Vi rginia Bunch 67 peanuts, Toole et al. (J) 
found that 807. of imbibed, dormant, fresh seeds of Virginia Bunch 67, which were 
one-half co two-thirds mature size, were induced to germinate by a combination of 
aeedcoat re1110val and exposure to ethylene (100 ppm in air), In other resul ts 
(unpublished), less mature seeds (fresh, one-third mature size or smaller) could 
not be induced to geroiinate by such treatment . 

Our results with 1967 8eltavillc-grown Virginia 8\IT\ch 67, Ear ly Runner, and 
Argentine peanuts confirm this latter finding . When fresh one- third mature size 
seeds of these 3 genotypes had secdcoocs removed, wcrll sealed in plastic boxes with 
firm r:ipe apples, ·and wcl'.o placed in a germina·tor, only 3 seeds of 90 Virginia 
Bunch 67, 2 of 70 ~arly Runner , and zero of 100 Argentine germinated. No 
germination occurred for a comparable number of seeds of each genotype placed on 
trays in the gcrminator with seedcoats intact. The reaction of fresh , i1m1ature 
Spanish (A1·gentine) peanuts to secdcoat removal and exposure of imbibed seeds to 
ethylene was t he same as that of the 2 Virginia genotypes. These seeds were from 
pods in which the fleshy endocarp was still largely intact. 

Results with decidedl y ialnature (up to about one-third fresh mature size) seeds of 
Tennessee Red and 7 Spanish genotypes g'Cown at Holland, Va ., confirm the earlier 
finding (Tabla 4). Spancroas and Comet with 8 and 77, germination, respectively, 

?ABLE 4.--Dot'lllaucy in fresh, immature and decidedly immature seeds of Spanish 
pesnuts grown at Holland, Va., in 1970 and tested in germinator with 
ethephon at tx10-3M at Beltsville, Md. 

Dormant seeds 
Genotype Immature £7 Oecidadl)! immature 27 

Secdcoets on Seedcoets off Seedcoats on Seedcoacs 
7. 7. "· '4 

Argentine 100 so 100 100 
Spanhoma 100 56 100 100 
TH span 100 56 100 100 
Spancross 100 72 100 92 

Coll!e t 100 so 100 93 
Tenncsseo Red 100 100 100 100 
Improved Spanish 2B 100 80 100 100 
Georgia C 32$-39 ~/ 100 95 100 100 

off 

J./ Fresh seeds 1/3 to l/2 mature size, from pods in which endocarp was beginning to 
recede. 

11 Frosh seeds up to about 1/3 mature size, imbeddod in fleshy cndocarp inside pods. 

1,1 Advanced breeding line . 

were the only geriotypea that responded at all to saedcoat removal and exposure to 
e t hylene generated by ethephon. 

With seeds that were slightly more mature, but comparable otherwise, response to 
seedcoat removal end ethylene was appreciable for all genotypes, except Tennessee 
Rod with zero, and Ga. C J2S-39 with S'4 germination. These seeds were between one• 
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third and one•half mature size when fresh (Table 4). 111e fleshy endocarp in which 
the seeds were imbedded had begun to recede, 

Seeds of comparable maturity (between ono•third and one•half fresh mature size) of 
7 Spanish genotypes grown at Beltsville, Md,, gave a roughly similar response to 
scedcoat removal and exposure to ethylene (Table S). Argentine and Spanhoma, with 

TABLE 5.••Dot'll\ancy in fresh, immatu1·c 1./ seeds of Spanish peanuts grown 

Genotype 

Argentine 
Spaohoma 
Tifspan 
Spancross 

Starr 
Comet 
Spancex 

at Beltsville, Md., in 1971 and ~ested in a germinator untreated 
and e:xpoaeJ to ethephon at Ix10· 11 

Dormant seecls 
Untreated EXJ;?OScd to ethel?hon 

Seed.coats on Seedcoats off Secdcoats on Seedcoots off 
7. % % % 

100 96 100 96 
100 100 100 92 
100 100 100 84 
100 96 100 72 

100 92 100 64 
100 92 100 72 
100 100 100 64 

1.1 fresh seeds 1/3 to 1/2 mature size, from pods in which endocarp was 
besinning to recede. 

Argentine, 
4 anrl 8% get'laination, respectively, were the least responsive. /Spancross, Starr, 
and Comet gave a modest response to seedcoat removal alone, with 4 to 8% gennina• 
tion. When large i1ouiature and mature seeds of these same 7 Spanish genotypes 11ere 
subjected to the same treatments as the less mature seeds above, response to 
seedcoat removal alone was substantial (18 to 54% germination), and $cedcoat 
removal plus exposure to ethylene induced from 48 to 90% of the seeds to germinate 
(Table 6). 

TABIE 6.••Dorme.ncy in fresh, large-immature and mature seeds of 
Spanish peanuts grown at Beltsville, Md., in 1970 and 
teated in a germinator untreated and e:tpoaed to ethephon 
at lx10·3tt 

Dormant seeds 
Genotype Untreated Exeosed to etheehon 

Seedcoats on Seedcoats oH Seedcoats on Seedcoats 
% 'Z 'i'~ '· 

Spancross 100 82 92 36 
Spantex 100 74 76 10 
Starr 100 46 84 26 
Con1et 96 82 80 52 

Tifspan 96 76 7B 38 
Spanhou1'l 96 48 60 36 
Argentine BS 54 82 48 

off 

In vieio of these result$, in 1971 we investigated the response of Beltsville•g1·own 
fresh and cured seeds of three different m.aturity levels of Argentine, Tennessee 
Red, and Early Runner to aeedcoat removal and exposure to ethylene. The seed· 
maturity classes were decidedly immature, large immature with fleshy seedcoats, 
and fully mature. None of the fresh, decidedly imrnllture seeds responded to seed· 
coat removal alone {Table 7). Tennessee Red and Early Runner gave a negative 
response to seedcoat re1ooval plus exposure to ethylene, but 25% of Argentine seeds 
so treated germinated. lt seems possible that the Argentine seeds in this category 
might have been a little more advanced in maturity than the other genotypes. 
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TABLB 7.--Germina cion of f r esh seeds of t hree botimlcal varieties of peanuts a t 
di f f eren t stages of OISturity when teated under different conditions i n 
a ge rn1ins t or at Beltsville, Md , 

Germination 
Treatments Argentine Tennessee Red Early Runner 

% % % 

Seedcoats flesh~ - i!!!d• fleshy!/ 
1120 - aeedcoats on 0 0 0 
820 - seedcoats o f f 0 0 0 
l!th.ephon - seedcoa t s on 1./ 0 0 0 
Ethephon - seedcoats off 25 0 0 

Soedcoa ts flesh.I • eods not flesh:z: ~/ 
1120 - seedcoats on 3 0 0 
1120 - seedcoats off 40 6 0 
Ethephon - seedcoats on 9 0 0 
Ethephon - seedcoats off 64 3 2 

Mature seeds 
RzO - seedcoata on 18 28 0 
1120 - seedcoata off 100 60 55 
Ethephon - seedcoat s on 72 50 0 
Echephon - :ieedcoats off 90 99 86 

!f Decidedly immature seeds • 
.2./ Ethophon at 1x10·3M. 
"1.1 Large immature seeds, 

With tho fresh , l arge i.Ulnaturc seeds , Argentine responded to seedcoat r emova l 
alone with 40%, to e thylene a l one with ~. and to secdcoat r emoval pl us ethylene 
with 64% germination (Tabl e 7) . Rc$ponse of large i mma ture seeds of Tennessee Red 
a o.d Early Runner to the t reatments was negligible. 

Removal of seedcoats o f roature, fresh seeds gave 100% germination with Argentine, 
60')', with Tennessee Red, and 55% with Early Runner (Table 7). Seedcoat removal plus 
ethylene gave 90% germination with Argentine, 99% with Tennessee Red, and 86% with 
Early Runner, Argenti ne and Tennessee Red gave 72 a nd 50% germina tion, 
respectively, 'When exposed to ethylene with seedcoata i nt act; response of Early 
Runner co e thylene was ni l. 

Following curing of decidedly imma ture seeds, Argentine and Tennessee Rod gave 92 
and 71% germination, respectively, with seedcoats intact and no exposure to 
e t hylene, in contrast to zero for Early Runner (Table 8). However, 267. of Early 
Runner seeds germinated 1Jhen secdcoats were removed. Germination of t hese 
decidedly immature ourcd seeds was not enhanced f urther by exposure of the seeds 
t o ethylene . 

With cured large, i mmllture seeds, Argenti ne and Tennessee Red gave l OO't germination 
without epecial t r eatment (Table 8) . Seedcoat reU10Val a l one gave 30% germinati on 
of Early Runne r , and aeedcoat removal plus ethylene 60%. 

Cured mature seeds of Argontine a nd Tenne ssee Rad germinated 92 and 80%, 
rospectively, without special treatment; 100% germinated when socdcoats were 
removed (Table 8). Respective germination porcentages for Early Runner were 9 and 
61. All seeds of each genotype germinated when seedcoate were r emoved and seeds 
were exposed to ethylene , Exposure to ethylene with seedcoats intact gave 90% 
germination for Argentine, 83% f or Tennessee Red, and 60% for Early Runner . 

Resu l ts presented herein are representati ve of aumerous other teats wi th the geno
types listed and others, conduete<I during the pas t 8 years. Evidence was found 
substanti a t ing the report o f Tool e e t al . (3) that the production envi roment can 
influence the extent of seed dormancy i n peanuts and the e11se with which the 
dormancy can be broken . Consequently, the maturity parameters described herein 
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TABLE 8. ••Germination of curod seede of threo botanica l varieties of peanut s at 
diffe rent stages of maturity when tested under diffe rent conditions in 
a gcr:minator at Belcsville, Md. 

Germination 
Treatments Argentine Tennessee Red Early Runne r 

Seedcoacs flesh~ - l!!!!!s fleshy}/ 
n2o - seerlcoats on 92 71 0 
RzO - see<lcoacs off 93 S5 26 
Ethephon - see<lcoats on 1/ 87 79 2 
Echephon - seedcoate off 94 84 27 

Seedcoacs flcah~ • ~ods not flesh;t :J/ 
1120 - seedcoats on 100 100 2 
H20 - see<lcoa cs off 100 100 30 
Ethephon - seedcoots on 100 100 11 
Ethcphon - seedcoats off 100 100 60 

Mature seeds 
HzO - seedcoats on 92 80 9 
l\zO - socdcoa ta off 100 100 61 
Ethephon - seedcoats on 90 83 60 
Ethephon - •ee<lcoats off 100 100 100 

1/ 
"];/ 

Decidedly immstur~ seeds . 
Ethephon at lx10· M. 

ll Large imnacuro seeds. 

should bo considered general rather than highly specific. 

Under certain e nvi ronmental conditions l ate in the growing seasons , seeds of 
Spanish and Valencia peanuts may sprout prematurely whilo still in the soil in pods 
attached to living planes. Seeds of Virginia-type peanuts rarely sprout pre
maturely, except when the plant on which they .Jevelop is severely affected by 
soilborne disease- causing organisms , One could assume that those disease-causing 
organisms could be a source of ethylene production in the vicinity of the seed and 
could stimulate germination. Seeds of the Virginia-type cultivars a nd breeding 
lines in our tests have not been observed t o sprout prelllllturely, except 
occasionally on plants under disease stress as indicated above. During the past 
31 years, the senior a uthor has tested or observed SOl!le 5 , 000 to 6 , 000 genotypes 
representing named vari.eties, breeding lines , and peanuts introduced from countries 
throughout the world , without notin.g an exception co the above statement regarding 
Che prevalence of premature sprouting. Perhaps the critical difference in seed 
dormancy between the two subspecies of cultivated peanuts ia the inherent capacity 
of the seeds to sprout prematurely while in the soil within pods att:ached to living 
plants. 

Our results suggest that the di ffer enco i n fresh- and curad•saed donnancy between 
tha representa tives of the two subspecies of cultivated peanuts used in our test& 
is largely one of degree. Careful critical research tha t identifies the molecular 
basis for dormancy in peanuts is needed to resolve tho ~ucstions posed by our 
results. 
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HITROIJUCTION 

Examination for visible Aspcrgillus flavus growth on kernels in official grade 
~amples ls a simple, effective method to detect lots of farmers' stock peanuts 
which proh3bly contain high concentrations of aflatoxln (1). Since 1968 this meth
otl has been used fox all farmers' stock peanuts marketed in the United States (2). 
P~anut lots found to contain kernels with suspected A. flavus growth arc placed in 
segrcgation-3 storage. These peanuts are crushed for oil, which is aflatoxin free 
afler refining, anti the meal is used for non-food purposes. The general appearance 
'1nd market grade of segregatlon-3 peanuts are usually as good as for others. 

The segregation-3 program described above provided an opportunity to study the pro
duc.tion history and geographical distribution for large nuu1bers of aflatoxin-con
tao1inated lots of farmers' stock peanuts. In 1968, fields which produced segrega
tion-3 peanuts in North Carolina were inspected and samples of the peanuts were 
analysad. Samples of peanuts from an irrigation experiment also wera "nalysed to 
determine the effects of soil moisture on A. flavus growth and aflatoxin contamina-
tion. - ---

PROC!>OURES AND RESULTS 

Geographical Distribution of Segregation-3 Peanut l'roduct1011. lZecords of the 
Growers Cooperative Marketing Association, Franklinton, Virginia, show that 282 
lot~ of segregation-3 peanuts, a total of 1,107 tuns, were marketed in North Caro
lina during the t968 marketing sc,,son. These peanuts constituted only abouL 0.7% 
of the total peanut production in the state. 

The producing fam for each lot of segregation-3 peanuts was located from !ts 
marketing card number. The farms could be precisely located because the North Car
olina Agricultural Stabilization and Conservation Service records show state high
way mnp coordinates for the farm assigned each marketing card number. Figure l 
"hot1s the geographic di,.tributlon of segregation-3 production for most of the north
ern peanut-production area in North Carolina an<l the total peanut acreage produced 
in each county. Total rainfall for the period between August 18 through September 
26 is shown for each U.S. Weather Station within the ;ixea. Table l sives a daily 
record of raln!all at each location. 

Figure 1 indicates a positive relation between the incidence of eegxegation-3 pea
nuts and long periods of drought after the peanuts reach marketable size and before 
digging. Nearly all of the North Carolina peanut crop was marketed during October 
and thus h;id been h"rvestcd in late September or early October. Table 1 .shows rains 
during the harvesting season, but they fell over the entire area and are not con
sidered to he a factor in the geographic distribution of segregation-3 peanut pro
duction. 

Paper number 4072 of the Jou:rnd Series of the North Carolina State University 
Agricultural Experiment Station, Raleigh, North Carolina. The use of trade names 
in this publication does not imply endorseroent of the product nan1ed, nor criticism 
of similar ones not mentioned. 
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Figure 1. Geographic distribution of segregation-3 peanut production in the north
ern portion of the North Carolina peanut production area in 1968. Bach 
dot locates the production area for 1 ton of peanuts. The total pe3nut 
acreage is indicated for each county. Tota l rainfnll between August 18 
and September 16, 1968, is indicated for each U.S. Weather Station re
presented by the triangles. 

Most of the segregat ion- J peanuts were produced s outh of the Roanoke River, which 
divides Northhampton and Bertie counties from Halifax and Martin counties, Although 
more peanuts were produced north 0£ the river. One exception is the southern por
tion of Bertie County where segregation-3 peanuts were produced in a drought area 
along the northern side of the river. Many of the segregation- 3 peanuts Along the 
western border were produced in areaa with a lo.i density of peanut acreage and few 
peanuts are produced west of those areas. 

Visits to Farlllll that Produced Segresation-3 Peanuts . To get production his tori.es 
for the peanuts, we visited 2S growers, who produced about 25X of the segrcgad.on-3 
peanuts mnrko ted in North Carolina , within 2 days after the peanuts were morke tcd. 
While they were in the windrow, most peanuts did not receive rain. All peanuts had 
been subjected to an extended period of drought before digging. Estimated moisture 
contents of the peanuts at combining ranged from 12 to 20% with an average of 17%. 
Time between combining and drying ranged from 3 to 12 hours with an average of 6 
hours. Depth in the dryer ws between 1, and S feet, and time in the dryer averag
ed 40 hours . 

Lesser cornstalk borer, Elaemopalpua lignosellus (Zeller), infe stations s eldoa are 
found in the northern peanut production area of North Carolina, but drought con
ditions in 1968 favored inJestation (3). Peanut pods with typical lesser cornstalk 
borer (LCB) damage (4) were found in all but one of the 33 fields examined where 
segregation- 3 peanuts were produced. The infestation often was confined to small 
areas in Lhe field, and the growers did not consider the ;imount of damage to be 
economicall y iJllPortant. 
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Table 1. Daily rainfall (in tenths of an inch) at selected weather stations in North Carolina during 
August, September and October of 1968. (t indicates less than .05 inches of rainfall). 

Month and Location!/ 
AUS!,!St Se:2tember October 

Date We SN En RM Ja Le Wi We SN En RM Ja Le Wi We SN En RM Ja Le Wi 

1 t t 1 2 
2 t 4 t 12 t 
3 1 1 10 9 
4 r. 1 t 3 4 l 1 1 2 e 
5 3 7 t t 
6 1 2 2 
7 r. 2 1 t 14 10 17 11 8 9 13 6 
8 l t r. t 
9 2 2 12 t r. 

10 11 1 4 6 t t t t 4 
11 3 7 10 1 6 3 5 3 6 1: t. 1 3 t 
12 5 3 8 t 4 t 1 
13 t t 
14 5 r. 8 4 
15 9 3 8 6 3 4 2 t t l t 
16 t 3 l t t 11 t t. t t t t l 
17 t. 26 t t 1 t t t t 
18 t t t 
19 t t t 1: 3 3 2 24 20 12 l 
20 7 23 17 9 2 5 30 
21 t 
22 
23 
24 r. t 
25 t 
26 t 
27 3 2 11 t 5 l 
28 3 3 2 
29 2 2 5 r. t 
30 
31 

.!/we-Weldon, SN-Scotland Neck, En-Enfield, RM-Rocky Mount, Ja-Jackson, Le-Lewiston, Wi-Williamston 
0 .,.. 



Pods containing kernels with vis ible A. flavus growth were found in all of the 
fields . Nearly all pods with visible-A.~s growth were damaged by LCB. In two 
fields green pl an ts were pulled f~om the soi l wi th a t tached pods l'l\ich had LCB 
damage and visible !:!.· !lavus growth. Afla toxin analysis of the kernel$ from these 
pods showed a concentration of 2200 part& per billion (ppb) aflatoxinA1 • 

Nearly 1111 fields thac produced segrego.tion-3 peanut.s were near other fields that 
produced peanuts apparently fr ee of visible A. f lavus growth. No differencea in 
cultural practices '~ere noted. Several fie lds were-found that were infested "1th 
LCB, but did not produce segrega tion-3 peanuts, and in which pods with visible f!.· 
~ growth ""'re not found. 

Analysis of Samples from Segregacion-3 Peanuts. A s ample weighing about 2 pounds 
was taken from each of 277 lots of segregation-3 peanuts for subsequen t exmnina
tion nud analysis in the laboratory. Ninety-six percent of the samples contained 
some pods with typ i cal LCB dalll3ge (4). Some farms produced several lots of segre
gation-3 peanuts. Ten composite samples were prepared each of which conto.ined 
sample,. from 5 or u1ore lots produced on the same farm. Peanuts in each composite 
sample were separated into the following categories : sound-mature pods; pods with 
insect damage (mos t ly LCB); poda that appeared to have mechanica l damage; kernels 
tho.t had been inadverten t ly shelled by hacvesting and handling (loose shelled ker
nels, LSK); and pods thnt were discolored, immature, or had other defec ts. These 
subsamples were shelhd and the kernels were exami ned for visible fi· flavus growth. 

Table 2 gives the distribut ion of kernels ~om the composite s'""'les according to 
pod condition and visible A. f lavus grDW'th. The average tota l kernel weight (TKW) 
of the samples after she lling was 3.3 kg. The kerne ls from the sound-mature pods 
constituted 21% of the TKW but had no kernels with visible A. flavus growth (AFK). 
Kernels from the i nsect-damaged and LSK categories constituted 19% and 10% ot the 
TKW o.nd had an average count of 7.6 AFK and 9 . 4 AYK per ~ of kernels, respectively. 
Kernels from pods with mechanical dal!IJlge constituted 11% of TKW and had an average 
count of 2. 5 AFK/kg. Other types of pods contained 39% of the TKW and a count of 
0.8 llFK/kg. 

After the determinat ions listed in Table 2 were completed, the kernels fr om each 
pod category were screened over a 15/64-inch slotted screen. All moldy, dis
colored, or decayed kernels were cemoved from those that rode the acreen (Rl5) and 
placed with the ker nel• that pused through the acreen (Tl5). Because the sound
matur~ pod category contained only a few Tl5 kernels, those, from all 10 sall!lles, 
were combined. Aflatoxin concentrations i n the samples are given in Table 3. 

1he average concentration of aflatoxin in all of the samples was 1,328 ppb . On the 
average, aflatoxin contents of the R15 kernels, from all pod cat egori es, ranged 
from 29 ppb for kernels froo1 sound-mature pods to 417 ppb for LSK. Except for the 
sound-mature-pod category, the Tl5 kernel& contained much higher concentrations of 
afla toxin, ranging from 6,953 ppb to 14 ,159 ppb . The average percentages of Rl5 
.'.Ind Tl5 kernels f r om each pod category (data not given) and the corresponding 
average concentrations o f aflatoxin shown in Table 3 were u•ed t o compute the 
weigh ted-average concen t rations of afla toxin, which were 149 ppb and 10 ,018 ppb , 
respectively in the KlS and TlS kernels. When RlS kernels from the LSK •~ere ex
cluded, as is soroctilllSS done in commercia l shelling oper a tions, the reroainin.g RlS 
kernel& coatained 122 ppb aflo.toxin rather t han 149 ppb. 

Effect of Irrigation on Insect Damage, A. flavus Growth , end Aflacoxin Contominn
tion. Samples of shelled peanuts were obtained from a 1968 irrigation experiment 
conducted i n a drought area northeast of Scotland Neck, Not"th Carolina. Five 
varieties of peanuts (NC-2, NC-15718, NC-5 , Florigiant and Va-61-R) and 5 irriga
tion treatments were used in the experiment. The i rrigation treatments were (A) 
no irrigation (B) irrigation each ti111e soil mois ture dropped below 20% of field 
capacity throughout the growing season, (C) irrigation each time soil moisture 
dr opped below 20% of f i eld capaci ty from July l t hrough July 31, (D) i rrigation 
each time soil moisture dropped below 20% of field capacity from August 1 through 
August 31, and (E) irrigation each time &oil mois ture dropped below 20% of field 

.!/All a flatoxin analyses given in this paper were according to Pons' me thod (5) . 
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Table 2. Dist.r1bution of kernels in composite samples of segregation-3 peanuts frOlll 10 cli.fferent farms according 
to pod condit.ion and visible Aspergi llus flavus growth. 

Nlllllher of 
Sa.nrples in 

Sample C01Dposite 
Number Salllple 

l 5 

2 5 

3 6 

4 7 

5 5 

6 6 

7 s 
8 5 

9 6 

10 7 

Average s. 7 

Avg . inc:idence 

of AFK 

Sound 
Mat.ure 

~~ No. I 
AFK.!t. 

19.l 0 

6.8 0 

26.7 0 

22.6 0 

24.2 0 

31.7 0 

15.7 0 

25.7 0 

12.7 0 

28. 9 0 

21.4 o.o 

O.O AFK/kg 

Pod CategoE):'. 
Insect I 
Damag,.l. 

Mechankal 
Damage 

:i: of No. of % of No. of 
TKW AFK TRW AFK 

12. 7 7 9.8 1 

36.0 8 4.6 1 

37.6 l 10 . 4 2 

4.3 1 10.7 0 

16.l 3 12.3 0 

20.0 s 8.1 l 

11.8 4 13.6 l 

14 .6 10 9 . 2 l 

19.6 6 16.2 l 

14.8 2 13.l 1 

18.8 4.7 10.8 0.9 

7.6 AFK/kg 2. 5 AFK/kg 

~Mon insect damage was typical of lesser cornstalk borer damage (13). 
2- Immature, shriveled, and discolored pods. 
3,/TKW designates the total kerne.l weight of the sample . 
i..1 AFK designates kernels with visible Aspersillu2 flavus growth , 

LSK (Pods Otherz.! 
Removed) 

% of No. of % of No. of 
TKW AFK TKW AFK 

8.4 3 50 .0 4 

7 . 8 9 44 .6 0 

10.9 2 14 .3 l 

8. 1 2 54.3 0 

4.3 l 43.l 0 

4.9 2 35 .3 3 

23.6 3 35 .4 0 

10 .0 5 40.5 1 

12 .3 l 39.2 0 

10.l 3 33.0 l 

10.0 3.1 39.0 1.0 

9.4 AFK/kg 0.8 AFK/kg 

m~ 

(kg) 

3. 3 

3.1 

3.8 

4 .0 

2.8 

2 .9 

3. 5 

2.4 

2.9 

3.9 

3.3 
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Table 3. Concentrations of Aflato;,:in in Groups of Kernels Shelled from Segregation-Peanuts 

and Grouped According t o Pod Condition, Kernel Size and Kernel Condition .. !/.~/ 

Pod cate o 

I nsect Aflatoxin 
Salllple Sound-

Oamage11 
Mechanical LSK (Pod) 

Othe~/ 
Concentration 

NuaiJer Mature Damase Removed) in Total 
Rl5 TlS Rl5 TlS RlS T15 RlS Tl5 RlS TlS Sample 

1 0 * 119 17 ,963 28 8,025 175 l,090 61 42,817 1,921 
2 85 * 85 8,933 339 12,348 923 16,520 132 2,510 5,243 

3 13 * 25 1,409 46 899 503 11,950 76 4,129 375 

4 43 * 204 646 109 284 14 4,561 14 0 125 

5 6 * 6 8,464 113 292 63 21,500 103 446 483 

6 4 * 134 6,207 73 33,446 1,697 38,064 1,173 10,540 1,372 

7 34 * 76 4,356 55 l,204 181 10,935 23 146 250 

8 7 * 14 46,177 1,051 20,058 477 25,291 159 5,164 2,257 

9 84 * 13 10 ,872 50 310 76 11,036 9i' 265 1,060 

10 9 * 23 2,368 12 7, 717 61 640 14 3,510 191 

Average 29 ~I 70 10. 740 188 8,458 417 14, 159 185 6,953 1,328 

1:/ccmcentrations expressed in parts per billion (ppb). 

1/All kernels from each pod category were screened over a 15/64-inch screen. Kernels that passed through the screen and all moldy, 
decayed or discolored kernels (Tl5) were analysed separately from sound kernels that rode the screen (R15). 

1/Most i nsect damage was typical of lesser cornstalk borer damage (4) . 

!!./I UllOLJ.ture, shriveled and di scolored pods 

..,, 110n1y a composite sa111ple for all 10 samples was analysed. 
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capacity from August 16 through Septelllber 15. Irrigat:ions were made to field 
capacity and were applied when the soil 1110is t ure dropped below 20% of field 
capacity in the upper 2 feet of soil. 

Soil moisture was measured with Delmhor~ t gypsum blocks placed 18 inches below the 
surface in each plot' (4 replications for each treatment). r ercent field capacities 
were calculated from these measurements made in July, August, and September 
(Table 4). 1\1e peanuts were dug on September 26, combined on October 2, and dried 
immediately there sf ter. 

Twenty-five 2-kg samples of kernels were obtained from the irrigati on study (5 
varieties XS treatments). In each sa•ple kernels with vis i ble A. f lavus growth 
iind insect damage were counted. Sollie kernels with both visible A. flavus and in
sect damage were counted in each category. Although the type of-in~ect damage 
could not be identified on the shelled kernels, most damage appeared to have been 
caused by LCll (4). Toble 5 gives the counts and aflatoxin concentrations of the 
samples. The incidence of kernels with visible A. flavus growth (AF!<) appears to 
be related to soil mois ture in the period after the peanuts were formed and before 
digging. For irrigation treato1ents A Md C AFK averaged 15 and 10 per 2-kg sampla, 
respectively. These paanuts "ere subjected to extremely dry soil conditions froa1 
J11l y lb through September 12 (Table 4). In trea tments B, D and E average counts o! 
A}ol( were 1 , 0, and 0, respectively. In treatinents Band D soil moisture was at 
least 20% field capacity for most of the period bc~en July 8 and September 12. 
For treatment E, the percent field capacity fell below 20~ between July 26 and 
August 16, but thie pariod o! drought apparently did not cause the development of 
AFK. 

The average count of kernels with insect damage and the nveroge concentration of 
aflatoxin in the sample" also were maximum for treatments A and C ln which the soil 
was extremely dry between July 26 and September 12. In treatment E the extremaly 
dry period between July 26 >1nd August 16 did not cause higher insect damage or 
aflatoxin concentration thau found in treatu>ents B and D where the field capacity 
wae above 20% for 110at of the period between July 8 and Scptal>ber 12. Because 
a£1etoxin test results are highly variable (6) the average of 49 ppb for treatment 
B probably does not differ significantly from the 13 and 11 ppb concentrations for 
treatments D and E. 

SUMMARY AND DISCUSSION 

The geographical dis trlbution of rainfall and of farms which produced segregation-
3 peanuts in North Carolina suggest that drought after peanuts are formed but be
fore they are dug is conducive to their infection with ~· f lavus before digging. 
Da10age from the l esser cornstalk borer (LCB) also might favor this infection. How
ever, many drought-area fie lds infested with LCB did not produce segregation-3 
peanuts. 

The segregation-3 peanuts were harvested and cured according to generally accepted 
practices; most ware harves ted under dry conditions which are considered to pre
vent mold growth in the windrow. Aspersillus flavus growth and aflatoxin con
tamination probably occurred before the peanuts were dug. So11l8 peanuts which con
tained visible A. flavus growth and high concentrations of .ofl~toxin were found on 
freshly-dug pla"nts in two fields. 

Typical LCB damage wae found on somc pods in 96% of the samples taken from lots of 
segregation-3 peanuts. The incidence of kernels with visible f!· flavus growth 
(AFK) appeared to be relat,ed to pod condition. There were 9. 4, 7.6, 2 .5, O. O and 
0.8 AFK per kg of kernels from LSK, insect-damaged pods, mcchan;l.cally-damaged pods , 
sound-mature pods nnd other pods, respec tively. Many of the LSK 1n:obnbly cnmc from 
LCll-damaged pods which are easily shelled by bnrvesting; so kernels from LCB-dnmag
cd pode apparently had a much higher incidence of AFK than did kernel.8 fi:om pods 
with any oth~r type o! damage. 

Aflatox1n analyses of shell ed kernels indicate that sizing and sorting operations 
in c011111ercial shelling pl.ants would not hove removed all aflatoxin-con~eminatcd 
kernels from these segregatioo- 3 peanuts. I<ernels with no visible damage t hat pas
sed over a 15/64 inch slotted screen (Rl5) contained an average of 149 ppb 
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Table 4. Percent field capacities based on soil moisture measurements with DellDl\orst gypsum 
blocks placed 18 inches deep in each experimental plot. 

Date of Measurements!/ 

Treatmen~/ JULY AUGUST SEPTEMBER 
8 12 15 19 23 26 30 2 6 9 12 16 19 23 27 30 4 9 12 

A 18 22. 37 39 24 4 1 0 0 0 0 0 10 2 0 0 0 0 0 

B 28 30 38 40 25 12 27 24 50 50 41 28 29 24 29 26 41 37 29 

c 25 25 33 27 22 9 18 13 4 2 1 l 2 1 0 0 0 0 0 

D 29 39 45 35 28 15 19 16 36 43 35 28 39 27 40 30 so 52 38 

E 26 28 44 35 20 6 3 1 l 0 l 0 45 36 52 35 47 40 29 

1/Readings made with 4 different blocks were averaged for each measureroent except for July 19 when only 3 readings were JDade. 

l/Treatment designations: 

~ No irrigation 
B. Irrigation each time soil moisture dropped below 20% of field capacity throughout the growing season. 
~ Irrigation each time soil moisture dropped below 20% of field capacity from July 1 through July 31. 
~ Irrigation each time soil moisture dropped below 20% of field capacity frOD> August l through August 31. 
E. Irrigation each time soil moisture dropped below 20% of field capacity from August 16 through September 15. 



Table 5. Number of kernels with visible Aspergillus flavus growth, nUlllber of insect-damaged kernels and concentration 

of aflatox:in in 2-kg san1ples of shelled peanuts from 5 irrigation treatments (1968)!/ 

Variety No. kernels in sample with No. kernels in sample Aflatoxin concentration in 
visible ~· f lavus growth with insect damage sample (parts per billion) 

Treatment Treatment Treatment 
A B c D E A B c D E A B c D E 

NC-2 34 3 4 0 0 190 18 71 14 17 1278 94 139 7 0 

Nc-nns 12 0 34 0 0 127 14 110 11 16 856 100 2279 16 0 

NC-5 20 0 8 0 0 124 16 90 18 8 684 18 914 0 12 

Florigiant 8 0 2 0 0 80 8 34 13 12 914 0 572 44 0 

Va-61-R 3 4 0 0 84 12 101 17 24 450 34 166 0 44 

Average 15 1 10 0 0 121 14 81 14 15 836 49 814 13 11 

.!/Treatment designation: 

A. No irrigation 
B. Irrigation each time. soil moisture dropped below 20% of field capacity throughout the growing season. 
c. Irrigation each time soil moisture dropped below 20% of field capacity from July 1 through July 31. 
D. Irrigation each time soil moisture dropped below 20% of field capacity from August 1 through August 31. 
E. Irrigation each time soil moisture dropped below 20% of field capacity from August 16 through September 15. 
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aflatox1n. The portion that consisted of all dam~ged kernels in t~e samples and 
a ll kernels thac passed through the screen contained an average of 10,018 ppb 
aflatox1n. Even the RlS kernels from only the sound pod9 contained an average of 
29 ppb aflatoxin. 

Analyses of pennut sumples from the irrigation experiment also indicate that in
cidence of AllK, amount of LCB damage , and concen trn tio11 of nflntox.in in farmers ' 
stock peanuts might be Telated to drought conditions before digging. In treatments 
A and C, not irrigated frolD July 26 through September 12, soil moisture ave.raged 
less than 4% of field capacity. For the same. period in treat111Cnts B and D, soil 
moisture averaged over 32% of field capacity . Treatment E avenged less than 2% of 
field c~pncity from Ju1y 26 through August 16 and over 41% of field capacity from 
August 19 through September 12 . Incidence of AFK and LCB damage and chc concentra
tion of aflatoxin in peanuts dug from these plots on September 26 were much higher 
for treatments A and C than for the other treatments. These mesurements for treat
ment E were not markedly different than for treatment 8 and D. Perhaps the drought 
from July 26 through August 16 was too short for~· flavus inoculum to build up in 
the soil and for the LCB populations to increase . Also peanuts might hove been so 
small and i111111acure during chie period that those which were dainaged by LCB and/or 
invaded by A. flavus either deterior ated or did not become large enough to be in
cluded in the ~t. Other researchers have reported that peanuts grown under 
drought stress accumulated more aflatoxin before digging then irrigst.ed peanuts (7). 

Mose peanuts produced in drought areas are not segregation-3; so drought alone does 
not cause infection with!!· Clnvus . Hot, dry soil conditions favor the buildup of 
lesser cornst:alk borer (LCB) and possibly other insects in the soil, and apparently 
favor an increase ln the inoculum potential of A. fla vus . The LCB may cr11.nsporc 
A. flavus spores through thc pod to ideal sites-fotwection where the LCll feeds 
on ~rnel. LCB damage to plants under drought stress may cause the pods to 
lose moisture and weaken the plant so that the peanuts are auaceptable to infection 
by!:_. flavus . 

fl s imul taneous buildup of A. £lavus :l,noculum potential and LCB populations may be 
nec.essary before the incidence of AFK becomes important . Since the fl· flavus 
inoeulum potendal and LCB populations are probably independent and subject co 
rapid fluctuations, the simultaneous buildup of these two populations during the 
critical period just before digging is probably &ubject to chance. Meosurements 
of A. f lovus inoculum potentiol in soil ore volid only for the time of measurement; 
so It is difficult to determine prior conditions in fields which pt:oduce segregation 
-3 peanut». 

The relationship between LCB domage and segregation-3 peanuts might be casual be
cause drought condicio11s could favor both LCB infestation and A. flavus infection 
by other means . Kernels £rom pods not da1naged by LCB often contaIDeifaflatoxin . 
Other research has shown that Astigmated mites can enter peanut poda through smaJ.l 
openings and dessi11inate !!· Clavus spores while feeding on the kerneu (8) . Damage 
to pods by the 1.CB and other insects would facilitate enrry by the mite a . 

Further Btu dies are needed to determine those conditions associated with LI rough t 
which cauae aflatoxin contamination of peanuts. 
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A SIMPLIFIED TECHNIQUE OSBD TO M.'lll>Y TR! SHELF LIFE OF PEAllUT ~/ 
by 

Sere P. Fore , H. P. Dupey, J . I. Wedsvorth, end L;,/· Gol dblatt 
Southern RegiOlllll Reseeroh Cente~ 

Nev Orleans, Louisi ana 

.ABSTRACT AND PAPER 

AB.5TRACT 

A simplified procedure voe devised for direct gee-chromatographic snalyeie of 
volatiles of peanut butter. A gloss rod io tv.loted in o j ar ot peonut but t e r 
w1til 0 .? to O. 3 g1•om of peanut butter adheres. The rod 1B then inserted i nto o 
glees inlet liner plusged at the bottocn vith glees voo1, and the liner is plnced in 
the heated inlet ot a gee ebrocnetogrsph. After 20 minutes the inlet liner vith the 
spent sample is removed trocn the inl.et. The volatiles that have been eluted f'rocn 
the peanut butter end coll.ected on the top portion of' the cool. Poropok P column ere 
resolved by goo chrcxnatogrophy temperet~ programmed betveen li-0 end 200• C. Thio 
procedure eliminates the tedious procedure of preparing e sl.urry ot peanut butter 
in o nitrogen otmoaphere es previously described ond oleo eliminoteo compl.icotime 
that msy resul.t vhen large amounts of voter ore i njected i nto e gee chromatograph. 

Gae-chr<imatogrephic profiles ar voletiles vere dt-termined for 17 samples o1' one 
brand of peanut butter end 29 S81J1Pl eo of' enotber. Tbese peanut butter eompleo hod 
been flavor scored by thei r n:anutacturer e Ol\ e hedon1c s cale ot 0 to 10. A linear 
regression ot flavor score on t be natural l ogEritbm of the ratio ot methyl.butsnel 
to hexonel voe colcul.oted·f'or peanut butters of each brand. l"or both brands, the 
correlstion coerticiente were etatiatically s1gnif1cent et tbe 0 . 5~ level, end the 
etenderd errors wer e canparabl.e to t hose of taste "P&nele. 

PAPER 

INTRODUC'l'ION 

At the 1972 APREA meeting ve described o direct gee-chromatographic method for the 
preparation of peonut butter protileo ot vol.etilee end elso diecueeed t he corre 
lation of volatile components ot peanut butter vith flavor score (1) . I n that 
method, veter ves added to pre"P&re an equeoue slurry of peanut butter in 8 nitrogen 
atmosphere end an aliquot vea injected onto volatile-free glass vool in the heated 
inl.et ot a SllB chromatograph. The volatiles that vere eJ.uted from the peanut 
butter vere resol.ved by temperature-programmed gee chromatography. 'l'be linear re
~renion of fl.ever score against tbe ratio of the metbylbutenel to t he hexene l 
(MBA to HA) peak e re11 yielded a oorrel.etion coeff i cient of O. 96 tor a eeriee of 14 
peanut butter eampleo. 

Thie paper describes a eimpl.er end more versatile t echnique whi ch elimi nates both 
the use of veter end tbe preparation of the slurry in a nitr ogen atmospher e . Some 
result a obteined vi th t he nev method ere elao reJ>orted. 

MATERIALS AND Mm'HODS 

Flavor-scored semplee of peanut but t er were obtained t'rca! two menufocturers, The 
gaa- chrornatogreph.aJ packing, Porepek P, 80-100 meeb, was obtained from Waters 
.Aseocietee, I nc., Framingham, Mesa, Silicone 0-rtngs from Tek'Ulb, I nc. , Beton 
Rouge , Ia., vere conditi oned tor tvo boura et 200• C before they V\'r e us~. .Pyrex 
brand gl.aes wool, menufactured by Corning Glees Works, Corning, Nev York, vee heeted 
et roo• C for about 16 houre to rem~ volatiles. Liners epprox1ately 10 x 84 1l!DI 

(3/8 x 3·3/8 inch) end rods 4, 5 x 65 1lllll vere cut trom borosilicate g1ess tubing 
and rod, respectively. 

1/. Presented et APREA Meeting, Oklahoma City, Okla., July 1973. 
£/ One of the t ecili tiee of the Southern Region, .Agri cultural Resesrcb Service, 

u. S. Department of Agriculture, 
J/ Use of this or other comps n;y or trade name by tbe Department lloee not imply 

approval or recommendation to tbe exclusion of others t hat mey elso be 
~u1teble. 
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Gas Chromatographic Procedure 

A MicroTek 2000 MF gee chroroetograph which '188 equipped '11th fleme ionization 
detectors, e Westronics reco1·der end en Inrotronics CRS integrator "ere used. A 
silicone O·ring '188 placed et the base of the inlet of tbe gas cbromstogreph. A 
glass :rod wes twisted in a freshly opened jar of peanut butter to e depth of sbout 
50 mm until 0.2 to 0.3 grem sample of peanut butter adhered. 

Tbe rod with sample '188 placed immediately in en inlet liner that had been plugged 
et the bottom with glass wool, end the liner wee inserted into the heated inlet of 
the gas chr~118togreph. Then the liner wes tightened in position with the inlet 
retainer nut to produce e seal between the lower lip of the liner and the base of 
the inlet. When the inlet system was closed with the septum and sept\ll1l nut, the 
carrier gee '186 f"'?'ced to flCM upward end through the liner as shown in Figure 1. 

GLASS ROD 

PEANUT BUTTER 

SEPTUM NUT 

SEPTUM 

IN LET RETAINER NUT 

INLET LINER 

SILICONE 0 RING 

COLUMN 
ADAPTER 

Figure 1. Crose eecti011 of ges•chrornetogrephic inlet with 
inlet liner containing glass wool and glesa rod. 

The sweep of the carrier gas and the heat from the inlet promoted ra~id end 
efticient elution of the volatiles, which were swept onto the tQP portion of the 
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column meinte1ned st 40° C during en initial hold period of :?O minutes. The liner 
containing the apent semple vas then removed from the inlet, end the volatiles were 
r esolved by tempersture Prcsremlng the col\l!MI oven fran li0° to 200• C, 

A l/B" x 9' atsinleee steel U•tube pecked vith Porepek P vaa used to resolve the 
volstUes. The callllllll oven was programmed for 5• per lllinute for 15 ndnutee, 2• per 
minute for 37 111inutee, end then roo• C for 30 minutes. Tbe tempereture of t he inlet 
vee set et 120° C end that of the detector at 300• C. The flow of the nitrogen 
carrier gee was set at 70 ml per minute, the hydrogen et 60 ml })er minute, end the 
~ir at 1.2 cubic feet per hour, 

Storage end Sampling 

Samples frOlll each of eight lots of freshly prepered commerciel peanut butter rur
nished by tvo proceeoore were stored in the dork et epproximetely 75• F, As soon 
es possible after the samples were received, profiles of volatiles were obtained 
tran one sample of each lot by the simplified gee-chromatographic method. Other 
samples were analyzed et interval.a of about e month. The shelf life of 17 samples 
obtained trom three lots ot peanut butter frQll one menutecturer and :?9 samples 
obtained frtllll five lots ot peanut butter from the secondmenutecturer were examined 
over periods or four to el~ven montho. Semplea from the same lots were stored ey 
the menutacturers, end the members ot their teat panel.a also flavor-scored "' 
sample from each lot et interval.a of about e month, uiting e hedonic acal.e ot O to 
10 with 10 ee the beet score. 

RESUilrS AND MSCUSSION 

As seen in li'igure 2, which shows e prot'ile of voletll.ee for s nine-day old peanut 
butter and another for e seven-month old }leenut butter, storage results in e merked 
increase in peaks that have the seme retention ti111es es pentene end bexenel. The 
gradual. decreases in panel flavor score end in ln of the ratio ot MBA to HA peek 
arellll for this lot ot peanut butter samples upon storaee ere plotted in Figure 3. 
A airoil.ar trend was observed in the seven other lots of peenut b~tter. 

r or replicate gas-chrometogrepbic determinations of the ratio of the MBA to HA 
peak ereee ranging troai 0.65 to 21,4, the standard error ves o.82. The standard 
error for aamplea having e ratio of less then 8 vee 0.2 and for tb08e above B ves 
1. 2. It is understandable, hOllever, tbet the standard error is greeter for &ellll>les 
with higher ratios since higher ratios ere associated with relatively emall denom
inators vhich have relatively larger ores measurement errors. 

Since the panel flavor scores vere not obtained on the same day that the volatiles 
profiles vere, estimated flavor scores vere calculllted from the least square line 
tor the linear regression ot tee1e ponel flavor scores on storage time tor each lot 
of peanut butter. The estimated panel flavor scores plotted egoinst the.in ot the 
ratio of the MBA to HA peek areas tor 17 oamplea of brand A f'rom three lots or 
peanut butter ere. shO\ll'I in Figure 4, In Figure 5, comp&reble dote are plotted for 
:?9 samples ot brend B trom tive lots of peenut butter. 

The regression analysis date are tebulllted in Teb1e I. The coetttcient of 
correlation between the estimated flavor scores ond the 1n of the ratio of the MBA 
to HA peek areas was stetiaticsll,y aignitic:s.nt et the 0. 51' level. The standard 
error or regression indieatea that this method ie nearly ccmporeble to taste penel 
results. The standard error of the mean taste penel flavor score voe eatimoted 
trom the individual tlevor ratings ot the panel members for each of the taste teats 
tor sempl.ea of pea11ut butters from brand A. The estimated standard error ot the 
mean teete panel score ranged from 0.274 to l . :?04 vith on average value ot 0. 552. 
The standard error for the linear regression of flavor score on the ln of MBA to 
TIA for brand A vos 0. 765. Although higher, statistically it is not significantly 
different from the taste panel stondard error. Further date will be required before 
it can he stated wi th a high degree ot confidence that tbe ratio ot MBA to RA can 
be used to predict flavor score as accurately as taste panels, but the initial 
dots indicate there is a relationship, 

Al tboilgh the correlation coeft'icients for these subjective end objective teats of 
Se'Q!Ples of tvo brands ot peanut butter are statist i cally significant et the 0.5~ 
level, further studies vill be made to escertein whether e multivariate enelyeie 

61 



62 

1000 

BOO 

b 

600 

(I) 

~ 400 0 
> 
:::!... 
ui 200 "' z 
0 ... 
"' ... 
a: 0 I> 
a: ... 0 
0 
a: 
0 600 u ... 
a: 

400 
m 

200 

0 

0 20 40 60 

TIME, MINUTES 

Figure ::?. Gee-cbrOlllatographtc profiles of volatile3 from two 6811ples of 
the seme lot of peanut butter upon stor .. ge. The upper cbrocnet<'l
grom wos produced by a n1ne-dey old eemplc, ~no the lower 
chromatogram wee produced by o aeven-month old s01nplc , Tentative 
identificstlon of peeks: (a) propenal, acetone, ond pentene, 
(b) methylpropenal, (c) butenal, (d) methylbutenal , (e) pentansl, 
(f') pyrarlne end pyridine, (g) hexansl (h) aietbylp~raune, 
(1) heptenel, (j) dimetbylpyrezine, (k~ octsnal, (l) benzeldehyde, 
(m) phenylaceteldehyde. 

TABLE I 

Regression of Analysia of Estimated J'lavor Seo~ and Ln of Ratio 
of Methylbutenel to Rexsnsl Peak Areee of Peenut Butters 

Data Brand A Brand B 

Number of aemples 17 29 

CorrelBtton coefficient o.85 0.62 

F-value 3fl, 0 l'J'.1 

Significance level (~) 0.5 0.5 

Standard error of esttmnte 0.77 0,56 
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Figure 3, Lineer regression lines of plots of ln of ratio of metbylbutenel to 
hexansl and taste panel flavor .score egainst dllye stored for one lot 
of pe1mut butter Bllll!Ples. 

using more of the peaks from t he profiles of vol.otiles yields better egreeroent. 
It will also be neceesery to determine if tbe lineer releticnsh1p between the 
tuvor ecore end the ln of the ratio of MBA to HA peek areae persists during lenser 
storage. 

Since tbis simple technique does not require added water, it will be po96ible to 
evelUBte a variety of column peeklnge to obtain better resolution of volatiles. It 
should also be useful to ane4'zs other food products, eui:b es butters, cheese dips, 
jeme, jellies, end epreede, 
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We ere grateful to Nancy Meadows snd J. H. Conkerton for drewlng the figures. 
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AERODYNAMIC CHARACTCRISTICS OF PEANUT COMPONENTS 
by 

E. Jay llilliaJDS and James L. Butler 
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ABSTRACT 

A determination of the relative f lotation velocities of peanut pods and vine stems 
of three sizes show that size had little ineasurable influence on flotation velocity. 
However, variations in m:>isture content caused considerable differences in flota
tion velocity. Green pods and vine stems had different flotation velocities but 
the range of flotation velocity for dry pods and vine stems overlapped for approx
i~ately 11 percent of the velocity range. 

Although the illllla.ture kernels had a lower average flotation velocJ.ty than niature 
kernels, the range of flotation velocity for the two groups overlapped for approx
imately 21 percent of the velocity range. The flotation vel ocity f or 111ature 
keniels was highest for Spanish-type peanuts and lowest for Virginia-type peanuts. 
Runner-type had an intermediate flotation velocity. 

Split and whole ket"nels had different flotation velocities, which indicated the 
feasibility of pneumatically separating these components. 

INT RODUCTION 

The aerodynamic characteristics of various peanut components determines, in part, 
their behavior in the separating sections of combines and cleaners, and their 
handling characteristics in pneumatic conveying systems. Pneumatic separation is 
dependent partly upon component shape, weight, and orientation in relation to the 
direction of airflow. Generell!/ components will assume a poeition of maxhwm 
resistance in turilulent air (1)-. 'nlie means that pods, vine stems, and kernels 
that are longer than they are wide, tend to be~111e orientated with their length 
perpendicular to t he direction of airflow. 

The aerodynamic property most maaningful in determining the relative separating 
characteristics of components in air streams is that of the component's flotation 
velocity. The flotation veloci ty is the minimuno velocity required to maintain a 
component in suspension in an air stream or the maximum velocity a component would 
achieve in free-fall. If adequate differences in flotation velocity exist between 
components, pneumatic separation may be feasible. The objectives of this study 
were to construct an apparatus for measuring flotation veloci ties and to determine 
flotation velocities for sever~l peanut components. 

EXPERIMENTAL PROCEDURE 

A negative pressure, variable airflow apparatus (Figure 1) was constructed t o 
measure flotatioo velocities. The apparatus consisted of a t l'actor-pmrered, adjust
able ail•flow blower, a 10. 5 ft . long, 3.855-in. inside diameter pipe, a recovery 
hopper, a 11.5 ft. long, 5 . 75-in . inside diameter clear, plastic f lotation tube, 
and a removable $pecimen container. Honeycomb-type air straighteners were installed 
in the inlets of the flotation tube i'llld measurement pipe to nullify spirals caused 
by upstream disturbances. Air velocity in the measurement pipe was determined by 
Wle of a Pitot tube connected to a rnicromanometer. The air velocity in the flota
tion section wa$ computed from this velocity and the ratio of internal areas of 
the two tubes. The smaller diameter measurement pipe increased the ai r velocity 
to a measurable level for light components, such as hulls. 

To determine a component's flotation velocity, it was placed in t he specimen 
container which was attached to the flotation tube. Airflow was then gradually 
increased by opening a motor-driven damper at the blower outlet until the component 
was balanced in the air stream. A complete balance could not be achieved. However, 

1/ Nwrbers in parentheses refer to appended references. 
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rigurc 1. Flotation velocity measurement apparatus. 

Rigid 
Support 

Removable 
Speci~n 
ContaineP 

a co~ent could be retained midway in the tube with a slight tuni>ling action and 
rotation about the tube 's perimeter. 

A slight increase in airflow above the balance point would s end the component into 
the hopper where it could be easily recovered. A perfor-ated metal baffle prevented 
the component f"l'Qm being forced into t he blower. 

Initial pitot t ube traverses.were made at several airflows within the range of 
intended measurement. A correction factor- was determined to apply to center reading. 
ln all subsequent tests, only the center 0>easurement 11as obtained. 
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Flotation velocities were determined fo.r various size groups of peanut pods, vine 
stems, 11\!1.tUI'e kernels, i romature kernels , split kernels, and hulls . Ten specimens 
of each group were tested, and an average val ue of f lotation velocity was determin
ed. 

Fz-eshly dug pods, 40- 46 percent moisture content (me), of Spanoross and Florigiant 
varieti es were each divided into three groups. Pods of the Florunner variety were 
divided into four groups with a standard presizer commonly use~ by the federal
State Inspection Service. Table l shows the range of thickness measurements with
in each size group. Flotation velocities were determined for the various groups 
of each variety. Pods were allowed to air dry to an intermediate l!IOisture content 
(24 to 31 percent me) and the flotation velocity was again de t ermined. Pods were 
then a llowed to dry to appro>tlmately 7.5 percent me and a fina l determination of 
flotation velocity was made. 

TABLE 1. --Range of pod thickness within size group 

Variety 

Spancrosa 

Florunncr 

Florigiant 

.407- . 450 

Size g.roup 
Small Medium 

- Inches-

. 354-. 398 

.'169-.502 

.472-. 521 

• 386- . 448 

.509-.558 

• 532-. 589 

Large 

. 443- .478 

.549-.611 

.576-.688 

To determine the effect of stems on the flotation velocity of pods, measurements 
were obt~inod of dry pods (7.5 pQrcent me) with attached stems ranging from 1 to 
2 1/2 inches in length, The stems were removed and measurements were again 
obtained. 

Kernelc of Tiftspan, FloX'Ulmer, and Florigiant varieties were sized wi t h slotted 
scrcons into g.roups of l/64- in. increments rangi ng from ll/64-in. to 24/64- in . 
Flotation velocities we:r-e deteronined for the ll./64-in. and t he 14/64- in. groups of 
Tiftspan and f'lorigiant varieti es since that size i s representative of t he im111ature 
range. Siz.c groups 11/6'<-ioch and lS/64-in . were selected as being repl'esentative 
of Florunner in1matures. For the mature kernels, siz;e groups 15/&4-in. and 22/64-in. 
were selected for Tiftspan, 16/64-in. and 24/64-in. selected for Florunner , and 
15/64-in. and 2•1/64-in. selected for Florigiant. Flotation velocities were deter
mined for ea.ch of these groups. ln addition, measurements were made of the 
20/6•1-in. group for each variety tested. 

The kernels representing the ma ture groups were split into halves and their flota
tion velocity determined and compared to that of the corresponding whole kernels. 

Flotation velocities were also determined for Tiftspan hull halves. 

RESULTS 

Flotation veloci ry of pods: Figures 2, 3 , and 4 sha.1 the runge of flotat ion 
velocities of Spancross, Florwiner, and Florigiant pods of various size groups and 
moisture contents. The Slt!all pods had 3 feet per second (fps) lower flotation 
velocity than the larger pods. The extra small group of the Florunner variety 
required an average velocity of l fps more to float than the s1nall group . The 
velocity ranges of the different size groups overlapped for a large percentage of 
the velocity range, 

The average flotation velocity of all varieties of green pods was sa .e fps, 22 
percent greater than the average flotation velocity of dry pods (~4.0 fps). The 
flotation velocity of green and dry pods overlapped for approxinately 13 percent 
of the velocity range. 

The average flotation volocity of Florunner pods was 51.8 fps, 10- pereent greater 
tban the average flotation velocity of Spancross and Florigiant pods (47.3 fps) . 
The flotation velocit y of the three varieties overlapped for a large per centage of 
the velocity r ange. 
6l! 
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Stems ranging from l to 2-l/2 inches in length may possibly have a stabilizing 
effect on pods by causing pods to become orientated with maximum frontal area, thUB 
minimizing tumbling action in the direction of airflow. The average flotation 
velocity of pods without stems was 4& .1 fps, 2. 5-pel:'cent greater than the same pods 
with stems (45.0 fps). These averages were not significantly different (p>.05). 

Flotation velocity of vine stems: Figure 5 shows the flotation velocities of l, 2, 
and 3-in. long vine stems at 64 and 11.S percent me. Green stems measured 14/64-
in. in diameter, but shl:'ank to 11/64-inch when dried. The length (1 to a in.) did 
not affect the flotation velocity for green stems. However, with dry stems (l to 
3-in. long) thel:'e was a slight trend toward higher flotation velocities for the 
longer stems. The average flotation velocity of gl:'een vine stems ( 37 .6 fps) was 
27 percent greater than that of dry vine stems (29.9 fps). 

The flotation velocities far green pods and green vine stems were different. The 
green vine stems had a 30 percent lower flotation velocity than green pods. 

The flotation velocities :for dry pods and dry vi11e sterns overlapped for approximate
ly 11 percent of the velocity range. Dry stetnS had a 32 percem: lower flotation 
velocity than the dl:'y pods. 

flotation velocity of whole kernels : Figure & shows the average flotation veloci
ties for Tiftspan , Tlorunner, and Florigiant kernels sized by slotted scl:'eens. 
Fol:' mature kernels (thickness >16/6~-in.), the Tiftspan variety required the high
est average air velocity to float a designated size group, Florunner required an 
intermediate air velocity, and Florigiant required the lowest air velocity. 

The average weights and appl:'oximate frontal areas of 20/64-in. kel:'nels are shown 
in Table 2. The fl'<lntal al:'eas were calculated as the area of an ellipse, using the 
kernel length and average thickness as the major and minor- axes respectively. The 
frontal areas and weights were representative of the area-weight relationships of 
all mature kernels. .rlorigiant kernels had approximately twice the frontal area 
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and weight as Tiftspan kernels. Fl.orunner l<ernels wer>e intermediate in both 
frontal area and weight. 

TABLE 2.--Average weights and approximate frontal areas of 20/64-in. kernels 

Variety 

Tiftspan 

Florunner 

Flori giant 

Weight 

(Grams) 

.481 

.693 

.96'1 

Frontal area 

(Inches) 

.123 

.160 

.244 

Figure 7 shows the range of flotation velocities for mature and immatUl"e kernels 
(maturity determined by sizing). The average flotation velocity of immature 
kernels (40.9 fps) was 17 percent less than the av-erage flotation velocity of 
mature kernels (49.3 fps). However, the range of flotation velocities for mature 
and immature kernels overlapped for appro:ximately 21 per·cent of the velocity range . 
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Figure 7. Flotation velocities of whole kernels. (Shaded areas indicate 
range of individual measurements.) 

Flotation velocity of split kernels: Figure 8 shows the flotation velocity of 
mature whole and split ker>nels. Little difference in flotation velocities was 
indicated between like components of the three varieties. Howcvor, there is a 
highly significant difference (p<.005) between the average flotation velocity of 
split kernels (33.7 fps) and whole ke:r-nels (49.3 fps). This agrees closely with 
results of A:r-istizabal et al. (2). The ave~e flotation velocity for split 
kernels was 32 percent less than for whole kernels. More important, however, is 
the fact that the flotation velocity ranges of the two components did not overlap. 
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This indicates the potential feas ibility of pneumatically separating split and 
whole kernels , and deserves more research attention. 
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flotati on velocity of hulls: The average flotation velocity of Tiftsp~n hull 
halves was 14.4 fps, and individual measurements ranged from 13.5 to 1$.7 fps . 
Hull flotation velocities (Figure 9) ware compared to the overall range of flo 
tation velocities of other peanut conponents . 

CONCLUSIONS 

The three sizes of pods and vine stell\S had little 111easurable influence on flotation 
velocity. However, variations in moisture content caused considerable differences 
in flotation volocity. Green pods and vine s tems had different flotat i on veloci
t ies, but flotation velocity of dry pods aJ'ld vine ste111S overlapped for approximately 
11 percent of the velocity range. 

Although the i mmature kernels had a lower average flotation velocity than mature 
kernels, the range of flotation velocity for the two groups overlapp~d for approx
imately 21 percent of the velocity range. The flotation velocity for mature 
kernels was highest for the Tiftspan varioty and lowest for the Florigiant variety. 
Mature kernels of the Florunner variety were i ntermediate in flotation velocity. 

Split and whole kernels had different flotation velocities, whkh indicat ed the 
feasib ility of pneumatically separating these components. This separation 
deserves rnore research attention. 
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/INALYSBS OP SflMl'LE QUALITY DATA FROM A 
GEORGIA PEl\NUT RECEIVING STATION 

Y, P. Tai and Clyde T. Young 

Department of Food Science 
Georgia Experiment Station 
Experiment , Georgia 30212 

ABSTRl\CT 

A total of 1210 samples from the 1972 peanut crop were collected from one 
receiving station wlth the cooperation of the ~·edernl-State I nspection Service 
and subjected to the quality analysis which included percentage of sound mature 
kernels (SMK) , sound splics (SS), SMK + SS, damage, foreign matter (FM), loose 
shelled kernels (LSK), other kernels (OK) , and moisture and dollar value per ton . 
Approximately 107. oC these peanuts were c l assified as segregation 3 . Spanish type 
peanuts appeared to have l ess SMK, SMK + SS, dnmnge, FM, dollar value per ton but 
had more SS, hulls, nnr.I mois ture than Runner type , Segregation 1 peanuts had 
significantly lower dumuge, FM, and LSK and had higher S~ll< , SMK +SS , total kernels, 
and dollar value por ton than segregation 3 . The relationships among the different 
quality factors were evaluated and comparisons between the quality of Spanish 
peanuts vs Runner pconuLs and between the quall ty of Segregation 1 vs Segregation 3 
were a l so examined . 

tN'l'RODHCTION 

Pe'1nuts are t he most importa nt cash crop in Geor!!,i&. The State 's farmers 
produced ~ore t hao 670, 000 tons and over 40 perc ent of the nat ion 's peanut crop 
l n 1972 . 

Over 70 percent uf the Georgia acreage was planted with Florunner, with the 
r em•Hnder beinr, Starr, Argentine, Tifspan , Spancr oas, Flor igiant, ancl other 
va rieties . DespHe Georgi a' s record yield, the 1972 peanut crop had mu re ser.rc
r..a tLon '.l peanuts thtin in 1971 (1), 

Through a jolnt effort o! th<' Oklahoma Peanut C011mtisslon, Oklaho111a State 
Department oC Agriculture and U. S. Oepartlllent or Agriculture, a comprehensive 
report on the quality of the 1970 Oklahoma peanut crop was c0111piled and publls hcd 
tn 1971 (2) . '!'he put"posc of th ls qu11U ty survey wns to enable the growers and 
the purchasers of Oklahoma peanuts to know more about the qu::tllty of their C\"op . 
LL also pointed up Chat i nformution regarding peanut quality of CooJ:gla farmers' 
stock peanuts was UmJtcd and not rcodl1y availobln. Such lnformotlo1~ is l111portnnt 
to the maintenance and improvclh<lnt o f th! s State' 8 peanut quol ity . 

Tb~ objec t ive o f t h is study wa s t o examine and evaluate da ts for the var ivus 
facto r,; relat.~.d to p"anut U1arkc t qua lity based on .iamples collecte<.I fr-om Pederal 
Sra t e Inspection S10 rvice at DeSoto, Geor-gi;i during the 1972 harvtt&tillC season. 
A c" lated study to be published lau.• r "1ill relate these "market" quality values 
co certain clu?.mlcol compositiou chun!!,e• tloat arc be ing ueter1uincd on tl1e same 
":tmplcs. 

MATt:IUM,S AND METllOllS 

lJ"taile<.I u1<1.rkct quality datt1 we r e obtained for 1210 S'implcs 0 1 1972 peanu t 
<; COJl collected \Jy ctt c Federal-State ln•vecti011 Scrvlce' at one r ece i ving station 
l ocuteu <JC JlcSoto , C"orr,i... 1'he peanuts wcr<> growt' iu the DeSoto Area. 'fne 
sn1npks included 556 o! the Spo.ni~h type and 654 ot the Ruo11l'r typo. 

'l'1c sampl l's 1·..cr.: rece ived for lntt~ctioo dur i nl! t he pdriod of Au;;us r 22 t o 
Octob"r 5 . Duta lu.- t l•c '1ccmnula t ed tonnage of 1972 pe"nu t c rop (lO) for the su11e 
prr!ud were :tl~ " colkc t lld from l~c:o r~~ i.1 and Ce xa& i n order t o vrov ldc c ompar isnns 
between tltest' t"10 Stll tt<S ;i11d h" t"''""' lhll state a ud DeSoto are:1, 
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All loads of peanuts were sampled for inspection mechanically according to the 
method reported by USDA (6). The market quality factors, used to determine the 
grade of a peanut sample, were sound mature kernels (SMK), sound splits (SS), 
damage, other kernels (OK), total kernels, moisture, foreign material (F11), loose 
shelled kernels (LSK), and hulls. The data were recorded on Fotm ~~ (7) as 
percentage of the total for each peanut sample. Definitions for each of these 
terms has been set forth by USDA (6), Any samples contaminated with Aspergillu8 
flavus were classified as non-edible (Segregation 3). 

According to Farmers' Stock Quality Regulations (8) for peanuts which were 
established jointly by the Marketing Agreement Administrative Co1llPlittee and the 
Peanut Price Support Agency of the USDA, the peanuts were classified as follows: 

Segregation 1 shall include all farmers' stock peanuts with not more than 
2.49% damage, not more than 1.00% concealed damage caused by rancidity, mold or 
decay, and no visible~. flavus. 

Segregation 2 shall include all fariners' stock peanuts with 2.5% or more 
damaged kernels, and/or more than l.00% concealed damage caused by rancidity, 
mold or decay, no visible~. flavus, and offensive odor. 

Segregation 3 peanuts include any amount of A. flavus regardless of the 
percentage of damaged kernels or whether offensive odor is found in the load, 

Statistical analyses on each of the quality factors were conducted, including 
Student's t-tests (S) for the difference between two means. Correlation 
coefficients between any two quality factors were estimated. 

RESULTS AND DISCUSSION 

Table 1 shm•s the number of samples and tonnage for each type of peanut and 
each segregation. These were from 77 peanut producers in the DeSoto area who 
produced nearly 6 thousand tons of peanuts which made up approximately 0,9% of 
Georgia's total 1972 production. lndividual growers produced less than 3 tons up 
to 200 tons, TI!e samples from the DeSoto area had slightly more of the Runner 
type than of the Spanish type peanuts. However, the Runner type contained more 
than twice the incidence of segregation 3. Among the 77 producers, 44 produced 
one or more loads of segregation 3 peanuts. 

~able 1, Samples and tons of 1972 peanut crop collected by the 
Federal-State lnspection Service at DeSoto, Georgis 

Type Segregation 

Spanish 1 

3 

Runner 1 

3 

No. of Samples 

511 

45 

558 

96 

No. of Tons 

2470.53 

179.70 

2830.52 

463,41 

Fig, 1 shol•s that the trends for the accumulated tonnage from the DeSoto 
area and the state of Georgia were essentially similar for both segregations 1 and 
3. While the delivery dates in the DeSoto area were from August 22 to October 5, 
the receiving dates for the entire state of Georgia covered a longer time period, 
No segregation 2 peanuts were inspected at DeSoto and only a relatively small 
quantity of this group of peanuts was produced on a state '~ide basis. However, 
both the DeSoto area and Georgia produced substantial amounts of segregation 3 
pea.nuts which amounted to more than 10 percent of the total tonnage from either 
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Figure 1. Accumulated tonnage of 1972 peanut crop fron1August 28 
through October 9 at DeSoto, Georgia, and Te~as. 
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DeSoto or the entire State , In the si~ilar period of harvaatlng s eason from 
August 28 through October 9, 1972, Texas had relatively lower quantities of 
segregation 3 peanuts than did Ceorgia and this category of peanuts did not 
significantly increase during the harvesting season. However, Texas produced a 
larger quantiL'}' of segregotion 2 peanuts than segt:egation 3 . At l east part of 
the difference may be attributed to tho foct that over 70 percent of Georgia 
peanut acreage was planted with Florunner; whereas , in Texas, nea r ly a l l of the 
peanut acreage was of the Spanish type , Also, Ceorg1a had unusually dry weather 
in most peanut producing areas during tha 1972 jp:owing season, particularly 
dur ing the latter half , 

Mean values for quality factors and dollar value per ton for two peanut types 
11nd two s egregations and mean values for the 1970 Oklahoma crop are s hown ir. 
•rable 2. The difference between Spanish and Runner t ypes was highly significant 
i n SMK, SS, SMK +SS , damage, total kerne l s , hulls, FM, and dollars per ton, 
There were no signifi cant differences between these two types on OK, LSK, and 
mois ture, Spanish type samples had lower average values for SMK, SMK T SS, damage, 
FM, dollar value per ton t han Runner type, but higher mean values for SS, hul ls , 
and moisture. 

Table 2 a lso sh°"e that the differences between segregatlotui 1 and J were 
highly significant for all variables except SS and OK. Segregation 1 peanuts had 
higher dollar value per ton but less damage, hull s and LSK than that of segregation 
3 , The results indicated that damage end SS were c l osely related wi th s egregation 
J peanuts, Segregation l peanuts had significantly l ower daroage , FM, and LSK ea~ 
higher SM!<, SMK + SS, total kerne l s and dollar value per ton, 

Table 2 . A comparison of mean values for quality factor s and 
dollars per ton for two peanut types and two sagregations 

and mean values for Oklahoma 1970 crop 

DeSoto Area !1972~ Oklahoma8 

Spnnish Runner (R-Sp) Seg . 1 Seg, 3 (Scg. 1- Seg. 3) 1970 Crop 

SMK 68.68 72,03 -~* 70.59 69. 73 ** 60.54 

SS 5.57 3 , 55 +.I: 4.48 4,47 NS 5 , 12 

SMK +SS 74.25 75 , 58 NS 75.07 74 . 21 ** 65,66 

OK 3 . 29 3 .24 ** 3.27 3, 22 NS 6.42 

Dam. 0.22 0,31 ** 0 .22 0.67 ** 0. 56 

Total K 77. 76 79.14 ** 78.56 78.10 ** 72.64 

Hulls 22.00 20, 84 ** 21.31 21, 87 ** 27 .38 

FM 3 .29 3,95 ** 3.58 4.14 ** 5.01 

LSK S. 82 6 .11 ** 5 . 83 7.07 ** 3 , 01 

Moist , 8 . 75 8.41 NS 8 , 60 8.33 ** 8,67 

Dollarafton 301. 71 306,92 -lri< 304.94 301.38 * 243. 45 

-l>Significant at 5~ ; **Significant at l l; NS non- significant. 
8 Repor ted in Oklahoma 1970 Peanut Quality Report (2). 
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The mean values for eaclt cype an<! each segregation are shown in Table 3 , 
Span ish ty pe pen11u ts showed l ess difference between segregations l and 3 in 1nost ' 
of the quality factors than did the Runner type. Segregation l peanuts in both 
Runner and Spanish types generally had more SMK, SMK + SS, total kernel, moisture, 
and dollar value per ton , but had less SS, damage, hulls, FM and LSK thnn se~e
gation 3 . t11ese results support the fact that only I.SK, OK, and damaged kernels 
a r e examined separately for fl. ~ is essentially adequate and valid . P\Jrther 
evidence from Por ter , Wright , and Steel e (3) also supported t his conclus ion . They 
reported that peanut seed f r om fruit with visible dnmase (shell damage detected 
visually) and invisible dolll!lge (shell damage detected by a staining teclinique) 
were colonized more frequently by fl· flavus thsn those from sound fruit (no visible 
or invisible damage) . They also pointed out that seed from invisibly damaged 
f r u.it were colonized almost as rapidly as seed Crom visibly damaged fruits . If in 
the future, the J.nvisible damage is consi.dered to bG as important as visible 
damage , then the ~roportions of segregations 2 nnd 3 peanuts will likely be 
increased. 

Table 3. Mesn values for various quality foctor3 and 
dollars pe r ton for four groups of peanuts 

S2!nish TXJ?e R11nner '.!J:'.EC 
Seg. 1 Seg , 3 (Seg, 1-Seg, 3) Seg. 1 Seg. 3 (Seg. 1-Seg. 3) 

SMK 68.77 67 .62 NS 72.26 70. 72 ··~* 

SS 5. 55 5, B7 NS 3 . 51 3 .81 NS 

SMK + SS 74 ,.32 73 . 49 * 75. 75 74.54 ** 
OK 3,31 3.13 NS 3.25 3. 27 NS 

Dam, 0. 18 0.67 ** 0, 25 0.67 'fck 

Total K 77 .80 77.29 ;"; 79 . 26 78.48 ** 
Hulh 21.95 22.67 NS 20.73 21. 49 ""* 
FM 3. 28 3 ,38 NS 3. 86 4.50 ** 
LSI< 5.82 5.89 NS 5 .85 7 . 63 -
Moist, 8, 79 8 . 31 NS 8 .4.3 8.34 NS 

Dollars/ton 302 ,00 298. 42 NS 307.64 302. 77 ** 

NS non- s ignif icant; i<significanc at 51.; **significant at 1%. 

Aflatoxin produced by the fungus Aspergillus flavus is still the most serious 
threat to the u . S . peanut quality . Fig. 1 indicates that more than 10 percent 
of the 1972 peanut crop in Georgia was classified as segregation 3 . This is 
substantially higher than £or the 1971 crop (1) . l'he extremely dry growing season 
may have been an importllnt contributing factor . Sellschop (4) pointed out that 
peanuts become visibly infected by fungi when they a re damaged by certain oni malff , 
insects, or when the pods burst in tho soil as the result of alternating humid and 
drought conditions . The present results showed that the amounts of damage, FM, 
and LSK were highe.r in segregation 3. The increase of damage might have been due 
to the dry growing season and the concw:rent increase in activity of the insects. 

Table 4 s hows that there was considerable variability for each o f the quality 
foc tora and dollar value per ton among the 77 peanut produeers. Primarily, this 
variability would be due to differences in peanut types, varieties, matur i ty, soil 
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and weather conditions, cultural practices, pesticide use, harvesting, and curing, 
If Oklahoma's statewide peanut quality cont~st standards (2), in which the peanut 
could not exceed 1% sound split, 1% LSK, 37. FM, and "O %" d41!\$ge, were applied to 
the present study, only one out of 1210 samples could meet all these qualifications 
and weight requirement, 

Table 4. The means and ranges for various quality factors and 
dollars per ton for 77 peanut producers at the DeSoto area 

Mean Range 

SMK 69.96 60.00 - 73 • .53 

SS 4.38 1.00 - 10.43 

SMK + SS 74.91 69.80 - 78.85 

OK 3.55 1.43 - 6.12 

Dam. 0.34 o.oo - 1.00 

Total K 78.23 75.20 - 82.00 

Hulls 21,66 18,00 - 25,50 

FM J,36 1,50 - 5,74 

LSK S.76 2,00 - 11.53 

Moist. 8,50 6,83 - 10,00 

Dollars/Ton 302.40 287.35 - 318.27 

The correlation coefficients between 12 variables for 1069 samples of 
segregation 1 peanuts and for 141 samples of segregation 3 are shown in Tables 5 
and 6, respectively. SS have a negative significant correlation with SMK. OK 
also have negative significant correlations >rith SMI<, SS, and SMK + SS, in both 
segregations 1 and 3 peanuts, The percentage of damaged kernels is closely 
related with SMK and SMI< + SS, but not with SS and OK. 

Hulls have, as expected, highly negative correlations with SMK, SMK + SS, and 
total kernels, but their relationship with SS is nonsignificant in segregation 1. 
Hulls have been found to have positive, significant correlations with OK and 
damage, Florunner peanuts, for instance, have a lower percentage of hulls than 
most of the Spanish type peanuts, This thinner shell might contribute to the 
higher incidence of segregation 3 peanuts found in the 1972 Georgla Runner crop as 
compared to the Spanish crop. 

In both segregations 1 and 3 peanuts, LSK and FM have a positive, significant 
correlation, It also indicates that the positive correlation between LSI< and SS 
is highly significant, This relationship shows that these t~ro factors might be 
controlled by the common peanut shell characteristics and environmental factors 
which would produce either more or less SS and LSK, The correlation between LSI< 
and SMK is negative, significant in both segregations l and 3. These relationships 
indicate that by reducing the LSK, one could expect a sisnificant increase in SMK. 

The moisture content of the peanut kernels shows a significant, positive 
correlation with SMK, and a negative corl'elation with SS in both segregations 1 and 
3 peanuts, This relationship is small when SMK and SS are pooled. When a peanut 
sample is of a rather low moisture content, one will obtain a relatively higher SS 
and lower SMK, Woodward and Hutchison (ll) pointed out that .all three types of 

80 



Table 5. Correlatioas bet~een 12 variables foT Segregation 1 sa111ples frOl!l DeSoto 

SMK SS SMK OK Dam. Total Hulls FM LSK Moist , Tons Value/ 
+ SS K Ton 

SMK 1 -. 699 .646 •. 417 -.116 .657 -.648 -.10-0 -.227 .353 . 101 .658 

SS 1 

SMK + SS 1 

OK 

Da.11;i.. 

Total K 

Hulls 

FM 

LSI< 

Moist, 

Tons 

Val ue/Toa 

.130 - . 247 - .016 .006 . 000 .191 ,384 - .475 - .046 . 096 

-.808 -.170 .881 -.862 .065 .091 - . 016 .085 .973 

1 -.013 -.488 .509 -.132 -.164 .018 -.079 -.732 

l -.020 ,082 . 117 .102 -.015 -.073 -. 208 

l -.936 .023 ,037 -.014 ,054 . 901 

-.026 -,031 -.037 -.070 -.896 

l 

1 

• 264 - . 046 - .069 . 043 

-.208 .034 .079 

l .048 -.010 

1 ,090 

l 

Significance for 1067 degrees of f reedom; <,062 (5%): <,081 (ll). 

Table &. Correlations between 12 variables for Segregation 3 samples from DeSoto 

SMK SS SMI< OK Davt, Total Hulls FM LSK Moist. Tons Value/ 
+SS K Ton 

SMK 1 -.697 .664 -,240 -.247 ,677 -,724 -.196 -,335 .469 ,185 ,686 

SS l .071 -.259 -.089 -.122 . 211 . 203 .397 - .575 .010 ,033 

SMK + SS 1 -. 600 -.440 .815 -. 786 -.059 -.048 .052 , 267 . 988 

OK 1 -.044 -.210 .193 -.067 -.066 .018 -.136 -.479 

Dam. l -.124 .208 ,030 ,065 .080 -.144 -.491 

Tota.l K 1 - , 919 - .124 - .077 .134 ,227 ,857 

Hullo l .162 ,128 -.217 -.276 -. 830 

l • 524 - .059 .025 - .079 

LSK l - . 345 ,014 -.069 

Moht, l .025 . 061 

Tons l .271 

Value/Ton 1 

Significance for 139 degrees of freedom; <.165 (S7.): <,216 (17.). 
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peanuts, Virginia, Runner, and Spanish, followed the same trend in which percent 
split kernels decreased as the relative humidity (%) increased. The correlation 
between moisture content and LSK ls negative and significant in both segregations 
1 and 3 peanuts, This indicates that drier peanuts will give more LSK. 

It was of interest to determine if the weight of each load of peanuts had 
any influence on the quality of farmers' stock peanuts, Tiie present results 
indicated that tonnage was not correlated with SS, total kernels, LSK, and 
moisture, In segregation 1 peanuts, tonnage showed a significant negative 
correlation with OK, dam.age, hulls, and FM, 

The value of peanut dollars per ton was calculated using the 1972 Peanut 
Price Support Schedule issued by ASCS-USDA (9), I.rt.ether or not deduction for 
damage, FM, and SS was charged depended upon the percentage of each factor, 
This variable had highly significant, negative correlations with OK, damage, 
and hulls, Dollars per ton were positively correlated with SMK, SMK +SS, and 
total kernels, 

LITERATIJRll. CITI!:D 

1. Anon, Production hits new high, 1972, Southeastern Peanut Farmer, Vol, 10, 
No, lO, P• l, 

2. Oklahoma Crop Repoi-ting Service, Oklahoma Depc, of Agr,, USDA, and Oklahoma 
Peanut Commission, 1970, Oklahoma Peanut Quality Report, 

J . Porter, D. M., F. s. Wright, and J, L, Steele, 1972, Relationship of shell 
damage to colonization of peanut seed by Aspergillus flavus. J. APREA 
4:207. 

4, Sellschop, J, P. F, 1966, Peanut culture in South Africa, In ''Peanuts: 
Production, Processing, Products," by J, G. Woodroof, AVI Publishing 
Co., Westport, Conn. 

5, Steel, R, G, D, and J, H, Torrie, 1960, Principle and Procedures of 
Statistics. McGraw•Hill Book Co., New York, 

6. USDA, Farmers' stock peanuts inspection instructions. 1971. Consumer and 
Marketing Service, 

7, USDA. Inspection cettificate and sales memorandum-Form MQ 94 Peanuts. 
1970, Consumer and Marketing Service-Agricultural Stabilization 
and Conservation Service, 

8. USDA, Marketing agreement regulating the quality of domestically produced 
peanuts. 1965. Consumer and Marketing Service. 

9. 

10. 

USDA, Peanut Price Support Schedule, 
Conservation Ser,1ice. 

USDA. Peanut tonnage report. 1973, 
Consumer and Marketing Service, 

1972. Agricultural Stabilization and 

Federal•State Inspection Service, 
February 19, 

11. Woodward, J. D,, R, s. Hutchison. 1972. The effect of drying rates on 
separation of cotyledons of bald kernels, J, APRBA 4:89~95. 

ACKNOWLEDGEMENTS 

The financial assistance of the Georgia Agricultural Commodity Commission for 
Peanuts, Best Foods - CPC International, and the technical assistance of J. C, 
Elrod and Katie Ste.iart are greatly appreciated, The excellent cooperation of the 
Federal-State Inspection Service and the DeSoto Peanut and Gin Company that made 
this study possible is acknowledged, The senior author is recipient of the Post• 
Doctorate Award sponsored by the Georgia Agricultural C01111t1odity Commission for 
Peanuts, 

82 



CHANGES ]JI l:l<AD!l FACTORS OF VlRGINill. 
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J. L. Slecle, Agricultural Engineer 

Agrlculturu l Ro:?s enrch Service, Southern Region, USDA 
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SUMMARY 

A study was conducted to i nvestigate ch~nges i n grade factors of farmer stock 
peanuts during slornge. Changes in grade factors and quantity lo~s were defined 
as "shrinkage•. 'f'hc effects of controlled drying cooditions, simulated warehouse 
stnrnge, and wnr~house storage un changes of grade factors were studied. 

Two controll e~ drying conditions and two harves ting dates were investigRted 
in l'art I of the sludy to detemine the effect of these variables on the ~hrinkaee 
of peanuts dt•r1ng storngc. Sat11ples of these peanuts were g r aded after drying 
and &to rnge (or s elected periods of simul1<ted wa rehouse conditions. 

Fvr Part 11 of the study, •amples of peanut" were collected horn two com
mercial buying points (Hol land, Virgi nia and Conway, North Carolina) to determine 
when and how i•ur.h shrlnkage occurred ! n fanaer atock peanuts, Samples were 
coll ected over a 5-week period, divided into subsamples and graded lifter 1, 7, 
14, 2A, and 92 Jays of s imulated warehouse storage, 

For Part lJl, peanut samples were placed in a bulk pean11t warehou se, stored 
for 72 days Hn<.I g raded when the warehouse wns emptied. Samples of the same 
peanuts were stored unuer s}.mul aced con<.litions at t he Tide<Ja ter Resea rch and 
Continuing Education Center, Holland, Va., <>nd graded nfcer O, 7, 14, 28, and 
72 day• of scoruge lo COOllpare actua l warehouse storage to s i mulated warehouse 
,;to rage . 

Uudcr sin1ul nted storage, grade fac tors other than kernel gr~de moisture 
d~teriocated onl y ~radu~lly with time. Crade moisture decreased approximately 
one P"rcentagc point during t he ( trst 24 hours after r emoval frOll the dryers and 
c.ontinuerl to decrease gr.a dually for 28 co 30 day~ . Grade moisture 1tab1l ized 
nt approximately 6.\; percent, 

Peanuts o;to r cd i n the warehouse had no significant d«teri oration in gr'1de 
factors . 

The obsc i·vcd gradual dccerlorat ion in grade factors and kerne l moisture loss 
does not e~ploin the quality and quantity l osses reported by the shelters which 
are reported to cost SIS to $20 per ton . Based on results frOG si~ulated ware
house s torage , a $5 per ton loss was explained by g r ade factor dctorloration and 
kernel moisture weight loss . Othor factors such ar; handling , sampling , grading 
precision , and dry weight loss resu l ting fro"' respiration must contribute to t he 
consistent storage loss reported by peanut shcllers . 

ltlTl\OOUCTION 

Since peanuts nre bought and sold by commercial g rade, any degradation of 
the grade factors and/or qunntlty losses during s torage are di rect losses to the 
peanut warehounc operator. To the warehouse operator, "shrinkage•• may be defined 
as the total dollar vnl uc of the peanu ts placed in t he warehouse teas the value 
of the peanuts when r emoved from storage. A study <Jas conducted to determine 
that 1>o r tion o( 11shrtnkage11 which ls attributable to changes in the g rade facto rs 
of former stock peanuts during storage. Q1mnt ity losses resulting from changes 
i n moisture cont ent dudng storogc <Jere n l ao inves t igated, but quantity losses 
result i ng from rcspirti t lon, handling, rodents, etc. were noc investigated. 
Changes in grade factors for farme r stock peanuta and pea1.uts dried under con-
trol led conditions were determined after selected periods of simulated warehouse 
storage. Chonges in the grade £actors 0£ Canner st.ock peanuts were elso detennined 
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' 
for actual warehouse storage. 

PROCEDURE 

In Part I of the study, Florigiant peanuts were dug and combined from adjacent 
rows in the same field on October 9, 1972 and October 23, 1972

0 
Peanuts from 

each digging date were dried in the laboratory at 95°F and 120 F to determine the 
effect of roaturtty and drying temperature on the shrinkage of peanuts. Both 
drying temperatures had a drying potential equal to t5°F wet bulb depression. 
The peanut depth was 3 ft and the airflow rate was io cfm/ft3 of peanuts. 

The peanuts from each harvest date and each drying condition (4 lots) were 
divided into 48 subsamples which were subsequently graded at the following 12 
intervals, there betng four replications for each interval: 0, 2, 4, 8 hours, 
1, 2, 4, 8, 16, 32, 64, and 92 days. Three technicians graded all samples, 
Bach technician had specific responsibilities which were performed throughout 
the study to minimize human inconsistency. 

Peanuts were stored ln containers with holes in the side and top for adequate 
air circulation. The containers were stored in an unheated cinderblock building, 
This type of storage is referred to as si1nule.ted warehouse storage. 

For Part II of the study, samples of farmer stock peanuts were collected 
from a buying station in Holland, Virginia, and also from one in Conway, North 
Carolina, over e. five week period, SamE>les were collected from the t•~o grading 
stations in approximately the proportion of the North Carolina-Virginia peanut 
acreage, 1.e, 60% from North Carolina and 40% from Virginia. Tt0enty s•mples were 
collected from Virginia, 4 per week for S weeks, and 30 samples were collected 
fro1n North Carolina, 6 per week for S weeks. These samples were brought to the 
Tidewater Research and Continuing Education Center, divided into subsamples, 
and graded after 1, 7, 14, 28, and 92 days of simulated storage from the time 
the samples were collected, Each sample was divided into ten subsamples and then 
graded in duplicnte. A total of SOO grade determinations were scheduled for this 
part of the study. The thirty grade determinations scheduled for the first col
lection date in North Carolina were incomplllte and were excluded from the analysis 
because of insufficient samE>le quantity, 

for Part Ill of the study, pee.nut samples were placed in a bulk peanut ware
house, stored for 72 days and graded when the warehouse was emptied, Eighteen 
samples were placed in the warehouse prior to the time the warehouse was filled, 
The samples were supported with nylon rope in a diagonal and vertical plane 
through the warehouse, l"ive vertical lines of peanuts were placed in the <1are
house. Lines 1 and 5 supported three samples of peanuts, the first of which was 
2 ft from the floor with the vertical distance between samples being approximately 
4 ft. tines 2, 3, and 4 supported four samples per line because the ceiling 
height in the middle of the warehouse was approximately 4 ft higher. 

Rnch of the 18 samples placed in the warehouse was retrieved when the 'Ware
house was ent>tied, divided into four subsamples and graded at the Tide1~ater 
Research and Continuing Education Center. Samples of the same peanuts were 
stored at the Tidew.~ter Research and Continuing Education Center under siroulated 
storage conditions and graded at different intervals to compare actual warehouse 
to simulated warehouse storage~ 

RP.SULTS AND OISCUSSION 

Figure 1 shows the percent ELK, Mediums, and No, l•s plotted against storage 
time for peanuts dried under controlled conditions, These results are from the 
second digging date and 9S°F drying temperature. Trends from the other three 
conditions t0ere similar. As shown ln this figure, the percent RLK gradually 
decreased "ith time whereas the percent mediums and number 1•s increased gradually 
with time, Values for percent SS, OK, and damaged kernels were essentially the 
same after 92 days of simulated storage. 

Figure 2 is a plot of grade moisture versus time for E'eanuts dried under 
controlled conditions, Kernel grade moisture was essentially constant for the 
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first 8 hour&, bu t lost one percentage point after removal from the driers for 
24 hours. The peanuts lost another percentage point during the fol lowing week. 

Figure 3 shows •elected weighted average grade factor values versus time fo r 
peanuts collect ad from Virginia and North Carolina. These results parallel those 
f rom the peanuts dried under controlled conditions. Except fo r kernel grade 
moisture no drastic change in grade fac tors occurred with time for the peanuts 
collected from Virg inia and North C"rolina . A comparison of official Government 
grade factors wi th r esults obtained from this part of the study s howed no bias . 

The average ke:r.'llal moisture for the peanuts coll ect ed from Virgini~ and 
North Carolina decreased from 8.8 to 7.8 percent i n one week as shown in figure 3 . 
The average kornel moisture for these samples at the grade stations was 9. 7 
percent, The kerne l moisture content decreased npproximately 20 percent or 
obout two percentage points during two weeks of simulated storage , a result 
which also occurred in Part I . 

Linear r egression analyses were completed on selected grade factors with 
t i 1oe. These results are suJ11111arized in Table 1. The A value, Y intercept , for 
pnrcen£ ELK for the combined Virginia and North Carolina samples was 29. 70 percent 
which means that t he average percent ELK for the Virginia and North Carol lna 
sninpl es was estimated nt 29 . 7 percent at time O. the B vniuo or slope w1111 ~0 . 023 
which is the average d1tily decrease in percent ELK kernels from Virginia and 
North Carolina . From these results, the expected decre<1se in percent ELK after 
100 days is 2. 3 percentage points to approximately 27 . 4 percent . During the 
same period, mediums lncreaae 0 . 9 percentage points to 27. 84 percent and nurob.u: 
l•s increase 0 . 5 percentage points to 6. t.4 percent , 

Table 2 shows grade factor values for the 0 time sub- sampl cs, grade factor 
values for subsamples stored at the station and corresponding values for the 
samples stored in the warehouse for 72 days . Peanuts used in the warehouse portion 
of the study (Part tll) were initially at 8 . 0 percent moisture . After 72 days 
of warehouse storage, the average kernel moisture wns 8 . 3 percent indicating 
the samplo paonuts picked up moisturu from the peonuts t hat surrounded them in 
the warehouae. the average gr ade factor values for the peanuts stored in tho 
warehouse showed no reduction indicating ke.niel moisture to be a very important 
consideration regarding grade factors . Subsamples stored at the station and 
graded after 72 days under simulated warehouse condition exhibited a slight amount 
of grade det eriorat ion, 

The gradual deterioration in grade f actors and t he moisture l oss thnt occurs 
in the kernels does not explain losses in the magnitude of $13·$20 per ton shelters 
rep-0rc they experience between the i n grade and out grade of peanuts stored in 
warehouses. 

Bnsed on results from Parts I and 11 of t his study, t he percent EL K may 
decrease approximately 2-3 percentage points in 100 days of storage. This rapre
aents a price reduct ion of about $ . 0006 per pound or $1 .20 per ton. The small 
decrease i n SMK was ncnrly offset by slight increases in sound $pl1ts and other 
kernels. 

If peanuts having 70 percent meat and a value of $0 . 15 per pound enter a ware• 
house at 8 percent kernel srado moisture and l e,.ve the warehouse a t 6. 5 percent 
grade moisture, a l oss of approxhnatoly $3. 60 per ton based on the i n grnde 
moi sture occurs. 

Peanuts respire in storage which results in a dry weight loss . This type 
of Joss was not cons idered in the study. This loss would also cost t he sheller 
a certain amount of money in addit ion to t he two above-mentioned losses , 

Results obtained fro1n this study do not explain all of the quality and quan t ity 
losses reported by the shelters . The effect of handling peanuts with elevators, 
dumpsters, belts, etc. on grade factors was not tnken into consideration in this 
study . Sampling and grading precision must also be considered. ln addition, 
gi:ade factors obtained by using sample sheller equipment may not correlnte with 
t·osul cs obt11incd by actuol ly processing peanuts with comrne.rcitll shell lng equipment . 
Since the sample sheller is reported to be more gentle than mill processing equip-
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Table I . Values fo r various fact ors vs . time for Vi rg!nia and North Carolina sameles. 

'fac t ors 
____i&_ Vi rginia North Carolina Va. & N, C. C"1llbined 

All B.Y Tlf A B T A B T 

11eat 72. 28 .0002 0.04 71. 75 -,0010 -0.30 71.97 -. 0005 -0.20 

SMK 64.52 -.0115 -1.49 61.14 -.00&7 -0. 7B 62,58 - . 0087 -1.38 

l!LK 27 . 89 -. 0289 - 2. 52 31. 03 -.0186 -1. 99 29. 70 -.0230 - 3. 02 

Medium 30.12 . 0088 0 . 89 24. 59 . 0095 1. 59 26. 94 .0092 1. 38 

No. 1 6 . 51 .0086 2. 28 5. 52 . 0025 0.85 5. 94 . 0051 2.07 

SS 3 . 24 .0044 0.97 4 . 87 . 0060 1.28 4 . 17 .0053 1.51 

OK 3. 23 .0056 2.02 3 .1 2 .0007 0.33 3.17 . 0028 1.68 

Dactage 1.27 .0016 0.78 2. 62 -.0010 -0.36 2.05 . 0001 o.os 

1.1 A = Y lntercept 

II B =Slope, percent per day 

ll T : 1.98 or above reject nu l l hypot~esis that B = O at 9St confidence intel:'Val 

n a 
: ~ 
.. rt .. -
0. .. 
<T 0 

"' c: ::I .. "' 
n..,, 

i 5 
"' " " rt g. w 
., >'.: 
.... ;;r 

(I) 
O> ;:> 
;;r 
.. 00 ....... ... ., 
.. 0. 
'1 .. 
• 0. 

<T 
'< ... 
;:r .. .. 
! 
(I) 

"' ;;r 
~ .... .. 
" ;3 ., 
"' r:1' 

"' " ~ .. 
"' -g. -... .. -..., 
"' ... 
0 
I 



Tabl e 2. Average grade fact or s o f peanu t s used ln warehouse part of study. 

Avg, 72 
Factors O time 72 d"Y ,;ample day sampl es 

(%) sample •tored at station fron• wsrohouse 

Meat 70.7 70 .5 70.7 

Cr adc moistu~c cnntent 8,0 7 .o 8.3 

Et.K 34 . 5 34.2 36. 0 

Medium 2 l. 6 21. 2 2l.O 

No. 7.2 7 .o 6 .4 

SS 2.:. 3 .1 2.1 

OK 4,6 4.2 4.1 

Damage 0.6 0.6 0 . 9 
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ABSTRACT 6o PAPER 

ABSTR!ICT 

Wax-like acc1.G1ulations were noted in scanning electron micrographa on the testas of 
dried peanut seed. Seeds from breeding lines which were tolerant to colonization 
by Aepergillua flavue (N.R.R.L. isolate 2999) appeared to possess more of the wax
like accumulations than did several which were highly suaceptablo. Extraction of 
waxes and lipids from intact seeds with chJ.orofom: methanol , 2: l (V/V), for up to 
five ll21nute.s increased the susceptability of the extracted seeds. No reduction in 
gendn.ation percentage of the seeds extracted for five ll21nutes was noted. A sus
pension of !· Uavua conidia was placed on the dried solvent residue from a two 
hour extraction of intact tolerant peanut seed. Germination of A. flavua conidia 
was slightly stimulated by the residue, compared to distilled water~appeare 
thst the wax-like accumulations hdp prevent ~· ~ from penetrating the intect 
seed coat, 

PAPER 

INTRODUCTION 

'nle use of pe anut varieties resistant or tolerant to colonization by Asperaillus 
flavus has been sugges te.d as one Oll!thod of reducing the incidence of aflato'ICin in 
stered peanuts, Bailey (1970) . A program to find peanut breeding lines with low 
colonization levels has bt1en · unde~ay at the Univt1reity of Florida for three years, 
Colonization ranged from less than 4.0% up to 100% for different peanut genotypes 
screened under ideal colonization conditions. Three different statisticnl categories 
were determined by Duncan's multiple range at tho 5% level for the 1971-72 screen
ing data. Breeding lines from cileae data with leas than 16% colonization were re
ferred to as tolerant. Cultivara colonized at a level of from 16% up to 60% were 
considered moderately tolerant, while a colonization level above 60% waa considered 
indicative of highly susceptable cul ti vars. The tolerance mechanism encountered 
omong these breeding lines has bean suggested to be purely mechanical, LaPrade and 
Bartz (19 72) • 

Y Research supported in part by Agricultural Rueereh Service, U.S. Department 
of Agriculture , Grant 012-14-100-9923(34) administered by the Plant Science 
Research Division. Beltsville, Maryland, 20705. 

!:/ Research Assistant, Ph.D. candidate, University of Florida, Plant Pathology 
Department. Gainesville, Florida, 32601. 
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PROCEDURE ,AND RESULTS 

Screening Technique 

N.R.R.L. isolate. 2999 of Asperaillus fhvue was used in 811 screening teats for re
sistance or tole.ranee to colonization. Thie isolate has been shown to produce 
large quantities of aflatoxin, Shotwell et, al. (1966). All inoculations were made 
on dried, hand-shelled peanuts in the laboratory, Approximately 8 X 103 conidia 
in a suspension of 0.5 ml sterile distilled water with l,0% Tween 20(V/V), w811 
introduced to each of three 15 g replicatione per line. in a 200 X 20 mm petri plate. 
All replications were standardized to a 20% 1110isture level prior to 1noculum intro
duction. After one. week of incubation at 25C the percentage of colonized peanuts 
w&B recorded (Table l). The data were converted to arc sin values for statistical 
.analysis. Peanut cultivars designated as Fla. lab. number 85, 4, and 24 were 
statistically more tolerant than no. 200 or no. 82. 

Table 1. Percent colonization of 5 peanut breeding lines. Aspergillus flavus 
(N.R.R.L. isolate 2999). 

Fla. lab. fl Fla. entry II Mean Percent Colonization l/ 

SS UF71513 3. 7 a 

4 UF7ll04 13.2 a 

24 UF71206 15 .6 a 

200 UF7ll44l 90.3 b 

82 UF71510 89.5 b 

lf All mean percent colonization values followed by the same letter are not 
significantly different at the. S% level by Duncan's multiple range. 

Since previous work by LaPra.de end Bartz (1972) euggested that tolerance to!· ~ 
was purely 111echanical, a scanning electron lllicrograph study of intact peanut seeds 
from the. above breeding lines was conducted, Hand shelled seeds of the test lines 
were observed tn the mid cotile.donary region, with the seed coats oriented perpen
dicular to the electron flow and parallel to the. lens plane. 

Seeds from cultivars which were highly tolerant to colonization by f!· flaVt.18 appeared 
to possess llll)re of the walt-like accumulations (Fig. 1) than did several which were 
highly eu.sceptable. Wax continuity was more unifom with fewer breaks observed in 
the cuticle of tole.rant lines than in the cuticle of Sll8Cepteble lines, while the 
seed coat cellular continuity appeared intact for ell peanuts·observed. 

Extraction of seed coat surface waxes 

To determine if seed coat surface waxes helped reduce colonization of peanuts by ~· 
flavus, portions of the waxes were removed by extracting intact tolerant peanuts · 
with 25 ml chloroform: methanol, 2:1 (V/V) at 45C for up to five minutes. Ten 
seeds from each treatment were germinated as a teat of viability. After extraction 
the seeds were washed for one minute tn distilled water, air dried for five minutes, 
and inoculated using the standard technique described above. There were four 
treatments of three replications of 15 g each that we.re inoculated. Table. 2 shows 
mean percentage colonization, mean seed germination and mean aflatoxin levels 
determined by millicolull!ll chromatography, Cucullu, A. F., et, al. (1972). The 
statistical analysis was perfor111ed on converted arc sin values from percentage 
values while only percentage value& appes~ in Table 2. 
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Fisure 1 . Scannina electron microaraphe of the aurface of intact peanut seeds. A 
and B are Fla. lab. no. 200 (highly ausceptable to A. flav119 calanization) at 500 
and 2.150 X respectively. C and D are Fla, lab. 114 'thighly tolerant to !· flavua 
colonization) at 500 and 2150 X reepectively. 

!I I 



Table 2. Bffect of differential wax extraction of intact peanut aeed on!· flavus 
colonization, aflatoxin production, and seed viability. 

Extraction 
Period 

(min) 

0 

0 . .5 

1.0 

5.0 

Mean % 
Colonization !/ 

28. 8 a 

37.9 h 

42.4 b 

Sl.3 c 

Mun% 
Germination 

96. 7 a 

93.3 a 

100 .o a 

90.0 8 

Mean Toxin 
Level Y 

31, 7 a 

so.o b 

!/ All treatment me.ans followed by t he s 8llle letter ere not e ignificantly 
different at the 5% level, 

~ Toxin values are p.p.m, aflatoxin Bi• 

To datennine if the wax-like acclllllUlations noted in Fig, l were n1111>ved by the wax 
aolvent, scanning electron micrographa were taken of extracted peanut& in a manner 
aiadlar to that uaed for Fig. 1. 

Figure 2. Scanning electron micrographa of intact and solvent soaked peanut seed. 
A and B are Fla. lab. 085 , soaked in chlorofoXlll: methanol, 2:1 (V/V) at 45C for 
five minutes . C and Dare Fla, lab. #85 (highly tolerant to A, flavua colonization) 
intact, not soaked in wax extraction aolvent, at 500 and 2150-magnifications 
rupectively. 



The wax-like accu&ulations shown in f igure 2A and 2B were partly removed by the 
solvent. Numerous breaka in the wax continuity of the cuticle were obeerved while 
cellular continuity appeared t o reuin intact. 

Conidia ger111ina tion inhibition 

One tenth ml of a suapenaion of A. flavua co.U.dia at a concentration of 10·3-104 
spores/ml waa placed on the dried wax extract f roin a two hour chlorofor111: 
methanol, 2: 1 (V/V) extraction and a five minute chloroform extraction of intact 
tolerant peanut seed. After 12 houre, sporea were counted in 10 microscope f1elde 
taken at r andom for both extraction periods and for a eimilar conidia suspension 
placed in sterile distilled water. 

A stimulation in conidie germination occurred for the peanut extracts compared to 
distilled water. No difference in conidia germination occurred between the S 
minute and the 2 hour wax extraction periods. 

Table 3. A. flavue conidia germination on wax extracts from tolerant seed va, 
distill ed water.---

Tteat111ent 1/ Meai:1 % Conidia Ger111ination 1/ 

5 minute extraction 66.7 a 

2 hour extraction 78.0 a 

sterile distilled water 52.7 b 

]:/ All t reatcent a:ee.ns followed by the san:e letter are not significantly 
different at the 5% l evel by Duncan's multiple cange. 

~/ Conidia are considered germinated if the germ tubes extend approximately 
one spore diameter. 

SUMMARY AND CONCLUSIONS 

Heavier cuticular wax accumulations occurred on selected peanut cultivar• highly 
tolerant t o an isolate of A. flavll8, capable of producing high quantities of 
aflatoxin. These uax accumulations can be m-rtially removed by soaking the seed 
in hot chloroform for up to five lllinutea. "The differential removal of surface 
waxes inc:reesed euaceptability to colonization by A. flavus. Subsequent production 
of aflatoxin was also inc:reaeed. Extraction o f waxes did not significantly affect 
seed getllination. Rea iduea from the evaporation of wax ~racta were not fungi
atatic or fungitoxic, even when the extraction period was increased to two hours . 
the wax present on the surface of intact peanut seeds apparently prevented pen
etration and subsequent colonization by A. f lavue conidia. Peanuts f rom to l erant 
lines aeemed to poaaeae more wax with leea breaks in the cuticle than peanut& from 
susceptable lines or solvent extracted tolerant lines. 
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FOR DRTERMINING PEANUT MILLING QUALITY 
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AllSTRACT 

A sinall mechanical sheller was modified, tested, and improved to provide an 
accurate and reliable method of detet'lllining ~illing quality as well 39 a fast and 
e f ficient wiethod for shellinR am.~11 s~ples of peanuts. Design, perfon11Snce. and 
some potential uses of this sheller are discussed. The sheller may he constructed 
i n any local m~chine shop at a very low coat (approxi!'lately $300). It can be a 
very useful tool for both research and industry. 

INTRODUCTION 

Milling quality , as used in this report, t s defined as a measure of the ability of 
the kernels to resist splitting and skinninR by co..,.ercial she1ling and processing 
equipment. The emount of splitting is important to ehellers, since it is a major 
factor in detemining mat"ket value. However, methods have been unavailable to 
determine.the true milling quality except in very large (500 lb. Ot' greater) lots. 
In recent years, industry and researchers have continually requested the develop
ment of an accurate method for determiainR the milling quality of small S3l'lples. 
In 1971, Mcintosh, et al. (3) r eported the succeaaful development of a one-quarter 
s ize Colllllercial shelling apparatus for deteTI11ining the millin4 quality of samples 
as am.all as 20 lb. The reference also reported that a small experimental shel l e r 
appeared to have potential for detarmininR milling quality of smaller sSJ11plea. 

This paper describes the design and development of the experimental sheller and 
provides performance data to illustrate the accuracy of this method for deter
mining milling quality of different peanut lots, and for detecting slight changes 
in milling quality of specific lots. Shelling rate and shellin11; efficiency data 
are also presented to extend the potential use of the sheller to other appli
cations, 

MATERIALS AJID MP.THODS 

The one-quarter or full-size collll1ll!rcial-type shellers with steel T-bar r.ratea were 
used to determine the actual milling quality of each lot. These ahellers were 
adjusted and operated to obtain a 111aximum whole kernel outturn. In numerous per
fot'111Bnce tests of the four types of cormercial shel lers, the sh.eller with steel 
T- bar r.rstes provided "average" outturn9. The. outturns of the other three type.& of 
ahellers would not differ greatly if these ahellera were operated to obtain a 
maximum whole kernel outturn. 

The basic design of the 6-in. diameter experimental sheller Wl\8 similar to the 
design of commercial-type ahellera (see Figure l). This similarity was necessary 
to obtain the same kind of shelling actions f or both type shellera (3). PrimRry 
COC11ponents of the experimental sheller were the 6-in . diameter sheller grates , t he 
shelling cylinder, and the sheller encloeure with feed gate and internal deflec
tors, Other associated parts of the complete experimental sheller include the 
supporting framework, mechanical drive system, aspiration system, and tranafer tray 
for carrying the peanuts from the sheller sncloaure to the hood. 

Several modifications in sheller design "'ere required before a reliable model was 
developed. The design and operation of each model was refined "snd the shellers 
teated for consistency and reliability. Final eval ua tions of each sheller model 

lJ Area Engineer, Goldkist, Inc., Graceville, Florida 32440. 
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Figure 1 .--Bo~ic de~n of Gin. diomete1 eKperimen1ol 
shellai. 

included the comparison of tcs split and skinned (balo) kernel outturns with the 
respective oucturns of the commercial-type sheller. Bald ken1ela were those whole 
kernels that had at least 50 percent of the skin detached. Shelling efficiencies 
and shelling rates for the experimental and co111111ercial-type shellers were alao com
pared to provide infol:lllation for other applications. such as a sample sheller for 
farm, laboratory, and industry, and as an aid for setting up and operating com
mercial shelling plants. 

DATA AND RESULTS 

The first experimental sheller, model 1, was a small sheller developed by 
Mr. Herbert Wehliti of Cordele Sheetmetal Works. Cordele, Georgia, This shelleT 
is used by several faTmers and comm.eTcial dryers Co shell samples of peanuts for 
determining moisture content of the kernels. The split and bald kernel outturns 
of this sheller were extremely high and variable. and it was modified extensively 
before any consistent outturns were obtained, Based on the experience ~ained with 
this sheller, a second design, model 2, was developed and another sheller was 
fabricated.(Figure 2). Several tests were conducted With this sheller to determine 

Transfer 
Tray 

Lower ~ Sheller 
Bnclosure 

Figure 2.~-The general design of the model 2 sheller 

Lid 

Surge 
hopper 

Feed Gate 

the spacin~ between cylinder snd grates, width of slots in sheller grates, and 
cylinder speeds needed to provide a maximum whole kernel outturn. Optimum sheller 
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perfonoance was obtained by using a cylinder-~rate spacing of l in. for all three 
types of peanuts, a shelling cylinder speed of 300 r.p.m., and sheller grates 
selected to have aarue slot width as those normally used in the COll!!llArcial-type 
shel ler. 

At optimum settings , the split kernel outturn of the model 2 sheller was still 
higher than the commercial-type sheller, but a correlation of the outturne vas 
apparent. Thia sheller, shelling 2.2- lb. samples, was used effectively in several 
research studies to indicate the shelling properties of peanuts. In later tests, 
a 4-lb. ~ample provided more consistent results than the 2,2-lb, sample. Several 
4-lb, sample lots of peanuts were evaluated to determine the correlation of out
turns of the model 2 sheller with those of the commercial-type sheller (aee 
Figures 3, 4, and 5), the reliability of the model 2 sheller for detecting small 
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differences in milling quality of peanuts from the same lot was demonstrated by 
shelling peanuts that had been subjected to slightly different drying treatments 
(Figure 6), Sample sizes for these later tests were 4 lb. for the model 2 and 
approximately 900 lb, for the full-size col1111\ercial sheller. 
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Figure .§ £valuation of model 2 "'•"•' tor detecting dtffetMCos In mlltfng QuOlily pto~cod by 
tm<lll YGl'IOllOllS in drylt>g lr••lm•nl•. 

Although the perfonnance of the model 2 sheller was satisfactory, modifications of 
this sheller were needed to provide a faster cleanout and better stability and con
centricity of the sheller grates and shelling cylinder, Thug. model 2 was rede
signed and a new model, model 3. fabricated. The design of the model 3 sheller and 
its associated equipment are shown in Fi~ures 7, s. 9, and 10. Shelling tests con
firmed that optimum sheller settings were the same as those for model 2, Several 
tests were run to deterftine the proper design for the slotted openings in the shel
ler grates, The grate design (Fir,ure 8) was selected because it provided approxi
mately the same shelling efficiency as obtained with the cotnJ11erotal-type sheller, 
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\ .... _ 

• CI-5: 

~~ SEE FIG. JO 
FOR DETAILS 
01' S TEEL 
FRAMEWORK 

SEE FIGS. e AND 9 
FOR DETAILS 
OF S«ELLER 

)ill of ('l&tedsl.a 

lc:e no. 
llual:it.T 

t-itqUl.nd D-e:a1;.rt;ptt.ori 

1- 1 

1- 2 
7-3 
7-4 
1-5 

7-6 
1-7 
7-8 
7-9 
7-10 
7-11 
7-12 

7-13 
7-14 

1-15 

i·l6 
1-11 

8.S ' 
26 ' 

£1.ectdc 90tor, 1/3 R! 1 lHO RPtt, UOW. l p, 
J).aytw Hi:;adel 6 K 214 01 e.qu..1 

J'Ulley- I 2'"' di.t • 
Y-bdt~ type A., &!>Pf<nf· 6tY' loca 
t-u.Uey, 8" di.s1, wit.h 1/2" d!a. boTe 
Fan 11c:it:ot u.t, 11. W. Cuto1e.r MocLtl 7 C 650 or 
equal 

51N t 1•te to fit )'' x 3" duce 
CyC: totle separator, app'°ox. 10" dta.. • 24" lona 
tlbow , 4'' die.. •djustable, 2& ga. mJ.oitDJm 
Support for 7-S, 19" .: 17 1/2" K 3/~" plywood 
Support for 7-11 1 13" x 10 L/?'' x 3/ 8" p L,..,ood 
Switch aod J'-"uccion. box, Weatlaghouac or c.qu•l 
lh,~odon 001'd, heavy duty, 3 wiN" RLAt l&ll.,$tb 

.as :required 
tledblc coDdult, 1/2" vich fltti'08t 
Vidng (uot •h~ single str&nd fl4 to ~a~ct 

6-}, 7-1 and 7-5 to 1•ll 
Cgntd:>et" for sbelle-d Pof..,_t.1.c" - COll"tvc.at-.nt 

dc.e. 
Coo.tdDit'r fct bulls ... coaventent d:.e 
J.c.lt gu•rd. as n quittd: 

llou.: 

l. The ti:(,i:t ut of numbers in 'ht. put. nllll!ber de-:iotts cb.t ftaun 
1'he« th• put 18 d1!3crlb•d ca.d the. Hcond ••t ot n~UI it th .. 
pa-ct aUI1D•·1-. 

Z. Belt surd. 7- 17. hu beea re1I10vftd ad poreJ.ona of 1- 3, 1-4 . 
10-4, cd 10.-6 ti:e cut nay to s~ •ore uuably d•U.:U.t of 
tr904lftr tray cad hood. 

~Figure 7 .--General desion of model 3 sheller ond its accessory equipment 3. M&xL11n.llD <iv•nll dimeaahme ere 41•• 1e 32" x 55'' 
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Fiqure 8.--0esien detoils of model 3 'heller. 
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~ 

4 · ~6~~ 
REAR ELE:VATION 

Itel» po, 

8-1 
&-2 
8-3 
8-4 

8-5 
3-6 
8-7 

3-8 
8-9 

8-10 
&-11 
8-12 
8-U 
8-14 

8-1> 

NUllll>u 
1required 

2 
2 
4 
2 

1 
1 
1 

l 
2 
1 
2 
2 

2 

Bill of lfaterials 

Descdpt1on 

AAgle iron, l" ::.: 1" x 1/811 
>c. 8 3/8" 

Angle irou, 111 x 1° x 1/8° x 611 

Machine bolt (with 1l\lt) 5/16" 18 ¥ l" 
Plllu blool< l>ear:LDgs, light duty to fit 
1/2" die. shaft 

Mi~roswitch, 20A, 120V, noru:slly open 
Sheetlll.etsl cover for 8-S 
3/16° keystoc.k or equal to me¢banica.lly .act'1ete 
s-:; 

Spa.car for alig1>lag 6-7 witll hole in 8-6 
Feed ga~e> 10'' long: x S 3/8" wide, 18 ga. 
obeetmetal (galvanized) 

Lid, 18 ga. galvmized. she~ttnlltal 
l .. strap hia.ge, t'ivet to 9-10 and &-10 
Handle, 18 ga. galvanized sheetmetal 
r .... hinge, 2 112". Rivet to 9-2 and 9-10 
Standard collars with .&:et s~rews to fit 1/2" 
dia. shaft 

Gui.de for feed g.ate, 22 ga. galvanized $hee.t
me.tel 
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NOTE I 
Bill of Hatertalt 

l4,,,,.j- r..J r H}U~.1mr-L ... _J I ~ • .i~l 
~ EJ],,. lto.ol ""· 

9-l 
9-2 
9-3 
9-4 
9-S 
9-6 
9-7 

Numbe:r 
required 

2 
2 
1 
l 
1 
l 
3 

Du crlpt:loD 

1/4" t.bict. eteel place 
1(8" thid ateel p l ae. 
Latch, c.m t7p• 

LEFT DfO PLAT£ - RIGtlT END PL•T£ 
ENJ PJliT'e:S 9 •1 

SIDE: VIEW OF Sr£-LING CYLINDEFI 

9-· ¥1JTrt SUPPCAT 

AHGLES 

ENO VIEW OF 
SHf:L.L.lr-.:G GYUNOER 

~ 
TOP VIEW --r 

L6~_J 
~ REAR 

SI~ RAK~ 

~~~~~m~~~~~~1 --r 
~~~m~~m~~ :ii 

,~_J 
LAYOUT OF GAPiTC 

(NOTE 6l 

r·•1 Ill 
r-=11 1 LJ .. ~~ 
L:_J .•. I nj ~J 
[ ldrlt' w ~ Stf£ETMETAI. LAYOUT 

HOPPER 
ELE'.IOTIC<; VIEW 

SJDE -ELS 
FOR SUllGE 
tllPPER 

° Fi~ 9 ... - Detoit'i of she4ter components. 

INT't~AL tetcT0RS 9-11 

9-8 1 
( each 
g:"tate 
•1ze) 

1/2" dia. •t:ae.l aba f t 
l u dia. •t..eel slecv• 
3" du. x 1 /2" vide at:eel bUBhlng 
Sheller bera , a t andard l / 2*' x 1/2" keystoclt • 

.s 3/8" 
Sheller grate.a. p«Z"'foratc.d • .et-1. , 14 or 
16 ga. 

9-9 
9-10 
9-11 
9-12 

2 
2 
2 
2, 

22 ga. 
22 ga. 

~~4f;(i 

galvaui z:ed •heet met.al 
galvanized eheet ..etal 
A&lvani :ed 1heet ~etal 
x l/8 11 se t scr•w 

Notes: 

l. Pa<t 9-1 can be e.ae1ly fabdc,.ted by t.king a 10" x 8 3/8" 
x 1/4'' ~lace, drilling a 9/1611 dl• . hole. in the ex.act center 
of the plate, cutt1n..e; the. conc&nttic groov& and then s.,.wing 
the plate iuto two equsl paTta • • •hO'\m. 

2. Posit1011 of 8-2 will depend upon else o! 6-4. In oecuring 
9-1 to 9--2 and 8-2 to 9-1, concent rk1ty of cyllnder and 
gra.tes shou.ld be w1th1n !. 1/3211

• 

3. Parts 8-5, 8-6, 8-7, 7-13, and 7- 14 1hoild not b~ installod 
until the assembly of tlw: sheller baa been e.ssent:iallJ 
c:ornpla.t4!d. 

4. Install sndling cyliader in alleller end center 9-7 before 
UJlhteniag 9-12. 

S. Paro ?-S and 9-6 may be fabr1cn•~ ,.. on part by machining 
" 3" cli1. " J l/8" long a tack t ,o tlla •t>"cifitd dim•naion or 
the part!I t11111y be fabric.• ted •~pa?"at&ly ud welded to11:ethe.r 
coneeotric and tnie to cet\t,fttl1ne dt.hin .:!:. 1 / 64". 

6. Fot"D grates into 6u d1.u· en i-c·irc:.l• aod f it to Ji;t'Oove 

1" 9-1, 
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Figu"' 10.-- Fromewafk and sheetmetol detoil for model 3 sheller. 

IS 

A$P1RATKlN 
HOOD 

Item DO. 

10-1 
10-2 
lC>-3 
10-4 
10-5 
10-6 
10-7 
10-8 
lQ-9 

10-lQ 
10-ll 
10-12 
10-13 

10-14 
10-15 
10-16 

Bill of Ma<eriale 

• required I Number 
Dtsct'iptiou 

4 Angle iron, 1 1/2" x 1 1/2" x l/B" " 31 7/8" 
2 Ansle iron, 1 1/2" x l 1/2" " 1/8" x 18 3/4" 
2 Angle iron, 1 1/2" x 1 1/2'' x 1/8" x 39 3/1•' 
2 AQgle iron, l 1/2" x l 1/2" " 1/8" x 40 1/4" 
2 Ax>gle 1roa, l 1/2" x l 1/2" x 1/6" x 19 1/4" 
1 Angle iroD, l l/2u x. l 1/2.u x l/811 x 19u 
2 Allgle troll, l 1/2" x l 1/2" x 1/8" x 12 3/ 4" 
2 Angle irOD, l 1/2" x l l/2" x 118" x lS 1/2" 
1 nat plate, 5° x 7" x 3/16" t with four 7/16" 

di&. holes 
1 3/8" 16 threaded rod x 3" long 

12 t111t for 3/8" 16 bolt 
4 Flet washer for 3/8" bolt 
2 Angle iron, 1" x 111 x l/S" :t 18 3/4" for 

supportift$ 7-15 
1 Tl'anscfer tray, 22. ga. ga.lvuized sheettnetal 
l Rood, 22 ga. galvanl•ed oheetmet:.l 
1 transltion., 22. g,a. g,alvuized £heet:metal "' 0 



The proper grate si2e selections were generally the same as those listed in 
'l'able 1. 

Table 1.--Gra~e siee select ions of model 3 sheller 

Type of 
peanut 

Spanish 

Runner 

Vir ginia 

Not"11141 grate size 
Fir9t stage Second atage Third scnge 

sheller sheller!/ shellerl/ 

24/64 

26/64 

30/64 

20/64 

22/54 

24/64 

16/64 

18/64 

20/64 

!/ Second and third stage ahellera are not needed 
for determininr, milling quality, but they 11!8Y 
be used for other applications that require 
the shelling of es,.entially all the peanuts, 

The effect of sample size on the perfomance of the model 3 sheller was i nvesti
gated and generally found to be inAignificant for representative sampleiior 2 lb. 
or more. The split outturns of the 1-lb. samples were sometime~ ~everal percent
age points lower than for the 2-lb, and larAe r samples, Of course, for a given 
samplintt method, the larger the sample, the better chance of getting a represen
tative sample. 

The perfot111ance of the model 3 sheller was excellent and split outturns of thi s 
sheller wer e consi s tently l over t haD for the lllOdel 2 sheller, Thirteen l nta of 
peanut~ vere obtained from variouA war ehouses ( in Sout heast, Sout hwes t and 
VirginiR- CArolina areAs) and shelled i n both t he one- quarter size colT!lllercial -typi! 
sheller (50-lb. samples) and mDdel 3 sheller (4-lb . samples). CorrelationA of 
splits, balds, splits plus balds, and shelling efficiency for t hese tests are pre
sented in Figures 11, 12, 13, and 14. The data are summarized in Table 2, 
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Table 2.--SllT.!1114ry of the correlation of outturns for th• model 3 
and commarcial-type shellers 

Approximate Split outturns llald outturns 
Type of NUJ11ber of number of samples Regression Regression 
peanuts lots evaluated shelled per lot equation rJJ syiY equation ry Sy~/ 

Spanish 6 4 y c 3.47+ 0.82 o.n y = 0.21+ 0.84 0.82 
0.69x 0.93x 

Runner 6 4 y • 0.9&+ 0.96 0.62 y 5 0.34+ 0.96 0.51 
0.90x 0,89x 

Virginial/ l 66 y - 8 . 46+ o.64 l.19 y - 2.35+ 0.62 1.32 
0.48x 0.95x 

C".omposite 13 - y - 3.31+ 0 . 98 1.11 y - 0.7o+- 0.98 1.18 
0.67x l.l5x 

1/ r is the correlation coefficient. 

~ syx is the standard error of estimate, 

Split plua 
bald outturns 

Regression 
equation r}j 

y 2 1.79+ 0.91 
0.86x 

y = l.25+ 0.98 
0.90x 

y = 2.37+ 0.76 
0.84x 

y a 1.84+ 0,99 
0.86x 

3/ The Virginia peanuts had an exceptionally poor milling quality. The grades showed 7 percent freeze damage and 
- hand shelling a representative sample of these peanuts resulted in a split kernel outturn in excess of 5 percent . 

sp(Y 

l.15 

0.79 

1.45 

1.27 



Shellinp, rate of the riodel '.\ sheller showed no correl:1tion .rith the shellinr. rate 
of the corimercial-typ~ sheller. Shelling rate of the Model 3 ~heller wa9 approxi
MatP-ly 200 lb,/hr. for all samples, but ~hellinp, rate of the one-quarter size coM
mercial-type sheller ranged from 1000 to 1900 lh./hr. 

nrsr:nss10N' 

Shcllin?. SMall representative SIU'1plc11 .ritn the model 2 sheller was an effective 
l'lethod for determininr. millinr. <inality. The model 3 sheller w«s ;i definite im
provement over the rnodel 2 sheller and provided a mot'e precise method of deter
rtinin~ l'lillin~ quality as well as shelling efficiency. 

<:en<?rally, linear rep.ressions 11dequ11telv described the correlation of outtutns for 
the exp<!riment"l models 2 ;mcl 3 "nd commercial-type shellers, l./'ith few exceptions, 
the outturns and ehellinr. efficiencies of the rtoclel ) sheller were approximately 
the same (y ~ x) as for the COl'lmercial-type sheller. Since the b11ld kernels are 
usu,.lly split in commercial shellit«plants by ~uh~equent convcyin~ and ~izin~ 
equipment, th<? hP.st index of mtllinr. quality as deterinined hy the model 3 8heller 
is the sur11'1ation of bal<l and i>!'llit kernels. For all three tyl'e& of peanuts tested, 
th<? r<?gr<?.osion equation;i for correlating the bald plu;i split kernel t">utturns of the 
rnodel 3 And co.il'\,,rcial-type snellcrs were "esenti;illy the same (y • O. 9 x .i. 2), 

~rrors in the sampling of fnrners stock peanuts were reported by Penny, et al, (4), 
Obtai11ln~ representative sal'lples for shP.lling is an iMportant prere~utsite to the 
successful use of this method for determining millin?, qunlity, Sampling methods 
u~ed in the~e studies inclucled cuttin~ " flowing ~tream, ecoopinr, from a thoro~hly 
..,ixcd lot, or saMpling by an approvecl spout-type automatic san1pler. The best 
results (base<\ on variation in the data) were obtained with the soout-type auto
matic ~nl'lpler developed by Krnl'ler and Associate~ (2). A good sampling procedure ts 
to tnk~ n relativelv larr,e sample, mix thorou~hlv, and use an approved fnt'l'lers 
stock divid<>r to obtain at least a 2-lb. sal'lple (preftlrahly a 3- or 4-lb. 111ample). 

Th" potential """ of the l'lodel 3 shP.ller hy plant breeders, research scientietll 
an.I enrineers, and indu;itry in <letenntninr. milling quality is alMost unlimited. 
These use" include " machine for ev.~luatinl!: the milling prt'>perties of new varieties 
And for- cvah1atin<; the ..,ffects of variables (such as dryins;) on milltnr. qu:1lity. 
Varfables thnt affect r.tilllnr. quality can now be l'\ore easily identified, better 
defined, "nd pcrhap.o better controlled to produce a maxinum whole kernel outturn. 

r,ec~u"" of it" hi11h "hellinr, rnte,,;, high .. hellinl!: efficiencies and hiFlh shellinr. 
notturns, the Model ) sheller has potential uses other than for t\etennininp, millinit 
qu'11 ity. The.~e potent!.«l use" include " ""mp le sheller for farm, laboratory, and 
indu,;try. Thii; sheller will shell peanuts two to ten ttme.o faster than the common
ly used official grad" sheller (1), and is essentially rnaintenance-free, $1nce the 
outturn,; nnd shcllin~ efficicnci.e>s of the model 3 sheller correl,.te well with the 
comr.icrcial-type sheller, the Sl'lall sheller can also be used effectively in comMer
cial ,.i.ellin.o: plant" in settin~ up "nd operatin,e: the shelling eauipment, and in im
provino: curr<mt shelling plant methods 11n<l techni<iucs. Th<? use of thi,; sheller by 
co"''""rciiol shelling plants should not: only result in hiRher whole kernel outturns, 
but it will nlso be an exc<:\llcnt l"bor•saving device for eliminating ei<pensi•1e 
tri"I an~ error nechods used in settin~ uD the shellinr. olant. ~P.lcctin~ ~rate and 
scr"t>n sizes ll111l proper l'lheller l'tetups can be acconplished in a '"uch shorter time 
hy runnlnr.. t".ots with the experimental sheller t'lther thitn running tests n!ch the 
co.,ricn·ciAl »h('.) ling plnnt. The Mot\ol 3 sheller wH l ,.1,.0 he ullef11l in the 
de.~n in:~, c!rylolP., .1nd "'tor!n11 of farmers stock peanuts. ~hP.11 tn~ out turns of COM

mcrci"l "hcllfnr, plants would he much higher if f:1rner:<1 :<1tock peanuts were 
""l'r".r,at"cl (in »tor.1p,e) on the hai;ts of their milling proper.ties. 

Th" .,ot\cl J sheller i" currently heln.r, use<I at the Nationlll Peanut Research 1.;it-o
ntor.11, ;i,1,.,son, (;P.orP,ta, to set UD the pilot shellins:: pl;int, to iclentify J'lroblems 
in co,-,..,C'rciul shellin') plants, to evllluatP. the shellinr, propert1:es of ne" 
v:iriet!e,., and to evalu,.te other proposed methods (5) f.or <let:eminin~ the shellin!l 
:>rop ... rt ics of peanuts. 

nc •iesi!(n of. the cxperil'lcnt,.i ~heller is rel<1tlvely sirtple and it can be fabri
'"H~d .H !'lose local r.mchtne "hop:'I, nased on June 1, 1973 pr1ccs, the cost of the 

IU(• 



•hcl l P.r !<rul assoc13te.d couiru•tent should no t exceed $JOO. L'i~ures 7 throur,h 10 
prnvtd" all t he n eccs,;ar y dec11.i.ls for fahrJ.cati.on o f thi s shelle r. 

The •heller i8 also <>M<y tn op"r"te. The prorcr neqnence of op,,rnticmH for <letcr
nlnin~ mill i nr. qualit y i s <l "llc rthecl in the attl\chnct "'lpcr,.tln~ lnAtruc ti.ons." 

For other ""PlicationB chat i nvolve complHe shoJ lin~ of all the p eannt1<, the 
se11llence of. op"r11Uon,; h <:Ooentially cha Rame n~ descril>cd in the Attached in
"tY.uctionr., f!X<0eot that the un:;hcll<:d pean11tR (which rlid not s!1cl t in the fh$t 
pass throu~~h the "h~ller) "'"st hr. "l''"'ycled chrou~h the sheJ ler (secono.l gtn.,,e), 
U9in•~ :t >:fol'll" r r, r;o tr. ptffo ~<':Iller np<>.ninr.5 . SOl"Ct t .. eS :I t hirJ !>(l\)'.e Of ,;hcllinjt 
Yi l l he r"quir~cl to ~hcl l the nnshellecl r>c:>i>nut1: r ""'ainini; fron t h<' ,;ecoml s t <tl':P. ""cl 
" "'"'~11 :1-umnt o f p<!mluC~ \Jll \ he lef t for h:'\nd slielli nP. ror dl:1cardinll 11fter tht0 
l n:;t flttH\t:: u f ti:n.-:11 i I'll"!, :\ 1;n;d 1 v i h r:, ti1\~ :c;('rccn inMt.'llled c.mtlcrnen.th the exhau~t 
:toe')<! u.~, .... ·ld elinln.1.t~ mti ch of tht! h;mdplcl: io~ . r.or n hellin?: l"rr.,.. SAT"lplc:; Ot" f<Jr 
('.ont {rt1h." l:-t :-shel lin."·• tt C"t't·~f1.inP c1Q<"r:1tion similar to t'1.1t u!\e~ hv the .. 'ec\cr:tl 
C:t:A.ttt 1'1~ 1)C< t ion S''rvi ~~~' i.~ n~co .... rit-n•lf1.d to 4lrr.lcr to •11,tain :l ion ft~t"cent shP.llinr-: 
<" f {l· lc''l) r ·:. 
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S. Pour sample into surge hopper and close lid. 

6. Start sheller and fan. 

7. Remove gate at bottom of surge hopper. 

8. !~en shelled peanut.s no longer fall from sheller, switch off sheller and fan. 

9. Screen and pick out each segregation - unshelled (Wu), balds (Wb)• splits 

(Ws1,), and wholes (Ww)--and weigh them. 

10. Remove sheller grate and weigh peanuts remaining in the sheller (We>• 

11. Detennine weight of shelled peanut,., H9 , by substracting from Wt the sum of 

the weip,ht of the Wu and We (Ws g WT - llu - We>• 

12. Detemtne efficiency (E) of sheller by dividing ws by 1~ and multiplying 

by 100 (Ea WS x 100). 
Wt 

13. Determine approximate millin~ quality (M
1 ) by adding the weight of balds (Wb) 

to the "eight of split kernels (W9 p), dividtng by the wd~ht of the shelled 

peanuts (1'6 ) and multiplying by 100, (M1 = wb + 11sp x 100). Since the 

Wa 
sheller shells most of the peanuts in the first pass, the first stage outturns 

(percent) will be essentially the same as the outturaa for shelling the whole 

sample in several stages of shelling. 

14. Fora·more precise milling quality index (M), enter the value obtained above 

(M1) on the ordinate (vertical axis) of Figure 13 of the report, then proceed 

across the vertical axi~ horizontally to the solid curve, then proceed 

vertically down1~ard to the abscissa (horizontal axis) attd determine the value 

that is the be9t estillll\te of milling quality. 
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FULL SEASON WEl!ll CONTROL SYSTllMS IN PEANl.l'l'S 
by 

Howard A.L. Creer, Paul W. Santelmann, F.L. Baldwin, aad M. Klrby 
Associate Professor, Professor, and Graduate Assistants 

Agronomy Department , Oklahoma State University 
Stillwater, OklahoUl8 

Control of weeds with herbicides in peanuts is essential to peanut production 
in Oklahotca for most farmers. Labor is not available to hoc the weeds out of t he 
peanuts and the coat is prohibitive when hoe hands can be found. lf weeds are 
left to compete with peanuts they reduce yields drastically by us ing water and 
nutrients and by interfering with pegging and harvest. 

When the peanut fanaer 1n Oklahor.a started using dinitroaniline herbicides such 
as trifluralin, benefin, or nitralin dur ing t he ~id-sixties, he was satisfied 
Wlth the results sinca the hoe bill was greatly reduced . The major weeds were 
ccabgrass (Digicaria app.), pigw.,.,ds (Amaranthus spp.), and Te>eaa penicum 
(Panicum te>eanum) which a dinitroaniline herbic i de would control if used cor
rectly (1,2,7,8). llowcver, in recent years weed species resistant to the dinitro
aniline herbicides have invaded many fields. There are some dit!erences in 
phytotoxiciry of dinitroaniline herbicides to different weed species but in general 
all of these che..icals are poor for control of ~any br oadleaf weeds (l,S). 

Several different herbicides have been studied with some of the major weed 
problems in Oklahoma (1,5,8). There have also been experiments conducted to 
determine how to properly incorporate and use the preplant herbicides for maximum 
effectiveness (7, 8) . In addition, yield experiments have been conducted to 
d"termine the ef!ect of different herbicides on peanut yields (2,3,4) . Informa
tion on herbicide performance from many of t hese studies was r"ported at the 
APREA Annual Confer ence in 1972 (6). Fro~ t hi s informati on weed control systems 
for southwes tern P"anuts have been developed using a variety of herbici des. 

Three <linitroaniline herbicides are approved for use in peanuts a t this time -
trifl11ralin, benafin, and nitralin. Several others are bei11s evaluated and will 
possibly be available before long. Vernolate i s also used in mix tures with many 
of t he dinitroaniline herbicides to improve control of certain weeds such as 
morningglor y (lpomoea spp. } aad yellow nutsedge (Cyperus esculentus} . However, 
vernol ate i s ineffect ive on many co1111110n soutltwest.,rn weeds. 

Five preemcrgence herbicides are approved for weed control in peanuts . These arc 
alachlor, chloremben ; diphenemid, fluorodifen, and naptalam. Some of these may 
be applied at groundcracking in combination with dinoseb (dinitro or DNBP). In 
addition, 2,4-DB ha9 been evaluated to detennine its value for poacemergence appli
cation (4}. 

Exper i ments have been conducted over the past several year s in Oklahoma to de t er
mine the effec t of each of t hese herbicides and how they can be u~ed together 
for a total weed control progrSill. 

METHODS AND RllSUL1'S 

Pure stands of we.,da were established in blocks whereever possible for each of 
the mjor weeds that is a problem in peanuts in Oklahoma . This included such 
weeds as broadlesf signalgrass (Brschiaria platyphylla), Texas pnnicum (Panicum 
teKBnum), prickly sida (Sida s pinosa) , cocklebur (Xnnthi.um pensylvanicum), 
several types of pigweed (Amaranthua app.), and c rabgrass (Digitnria sanguinalis) . 
Major herbicides chat have been labeled or new herbicides that showed potential 
for peanuts were evaluated on these weeds . These experiments wer e established 
near Stillwater or in areas of the state where specific stands could be located. 
In addition, experiments with yellow nutsedge (Cyperus esculentus), hophornbeam 
copperleaf (Acalypha ostryaefolia), and horaenetcle (Solanum carolinense) were 
studied in areas of the state where a apecifi.c stand could be located . Weed 
control data was collected on all of the weeds present i.n these studies and in 
peanut yield experiments. lo addltion to these experiments with s pecific weed 
studies , some e xpe riments were designed to compare the relati ve phytotoxicity of 

109 



several di nitro;udline herbicide& (5) and to study the time and depth of soil in~ 
corporat ion of a l l herbicides used preplant i n Oklahoma (7,8). The inf l uence of 
environmental conditions, seed s ize, qu&l ity, and other factors that migh t in
f luence herbicide injury or per formance were also considered (2,6). 

An experimental plot tractor sprayer was used to apply the herbicides to plots 
which were in a randomized blocl< dee ign. Injury r&tings were used for evaluation 
with a scale eating of O (no injury or weed control) to 100 (complete plant kill) 
snd expressed as percent control. In addition, hoe time and weed count data were 
collected in many of the plots . These data for several prep lant and preemergence 
studies are summarized for an average of sever&l years in Table 1. In general 
these dntn in<licate average early control for approximately one month after plant
ina. 

TAlll,E l . Average of four years of control from some prepl ant and preemergence 
herbicides used in peanut experiments in Oklaholll8. 

Wead Herbicide 
Species Bene f in Nitralin Tr1fluralin Vernolate Chlor8l11ben Alachlor 

Hrachiaria G* E E p G G 
Texas l'an icura ~: E E F c F 
Annunl Morningglory p p p F p F 
Hophornbeam 

Cupperleaf p p r p F F 
Prickly sida p p }' F F G 
Cocklabur p p p p p p 

•uegree of control 
Exce.llen t - E ; 90-100% cont:rnl Feir - F • 50-80% 
C:ood - C: ~ 80-90% Poor - p • less than 50% 

Tlie flr$t three ere dinitroanil ine herbicides that do a good to excellent job of 
co11troll:ing annual grasses in OklahoD\a. These herbicide~ wlll also \lsually con-
t ro J p1 i:wcc<l ;md ~ome of the other common annual broadleaf wccd11. They arc ex
cellent for control of seedling jolu1songrass (Sorghum halepe 11s~) and appear to be 
nlmo~t ncce~~ary in a weed control program 1£ johnsongras~ or Texas panicum is 
pYescnt . However, they will not give adequate control of yellow nutsedge, morning
glory, hophornbeam copperleaf, or prickly sida, all of which are probl e•s in 
some areas of Oklahoma peanuts. Vernolate is a broad spcctrUD1 herbicide but gives 
poor control of Texas panicum and ~ignalgrass. However, this herbicide is help
ful where yellow nutsedge is present and gives some early control of morningglory. 
Since vernolate neither last~ very lo11g nor controls some gra"~ •pecies, it is 
not n ver y useful herbici de for peanuts in Oklahoma used alone. the peanuts do 
11ot fill in fast enough t o shade the gr ound by the r ime vernolate has br oken down. 
Mixtures of vernolate with a dinitcoaniliae herbici de i s affective when cer tain 
weed pToblems exist. 

Alachlor and chloramben "re t >10 preemcrgcnce herbicides that were found to be at 
le11st partially effective for control of copper.lea! and pr ickly sida. Alachlor 
also gave fai r control of yellow nuteedge , but was not usually found to be ade
quate for control of Texas panicum, morningglory, and cocklebur. Seedling john
songrass was only controlled a short time after applicntlon. 

Chloramben when used alone ha~ the same wcaknes~ o! rapid breakdown chat vcrnolate 
has. It is also soluble an<l can be leached belo" the weed seed zone quickly. 
Severe stunting of peanuts occur8 when the herbicide is leached to the peanut 
~eeds b~fore they emerge. For this reason chloramben was used in ~tudies with 
<linitro as nixtures at the groundcracking stage. 

Napral~m is used 11t0~tly in C0111bination wi th dinoseb and a gr oundcracking post cmer
gence application because of the possibility of peanut injury if hard rains occur 
when it is used as a preemergance herblclde . Djphenam1d was not included i n some 
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uf these studte" becauaa of the amount req11iced to b" effec:tlve for pre.emcrgenc:" 
use 1.11 too cxJ>ensive compared to some of the other herblcltles. It is us"d 1uostly 
ln colllb inaLion wilh diuoscb as a groundcracking treatment in Oklahoma. Both of 
these herbicides have been used in Lhe sy~tems approach when looking at a Local 
program for weeds in peanuts, bu t dino,.eb was used with them. 

A mixture of naptalam and dinoseb was ef(ective in partial control of annuol 
morningglory . lt waR also effecLlve against many of the broadleaved weeds that 
might escape a preplant herbicide o r com!! up later in the season. However , it l'OS 
not usu'1.lly us effecci.ve for copperleaf control as wcr·e chloramben a nd alaoh Lor. 
A mixLure of diphenaniid and dinoseb was most ef£ccLive when seedling grassell were 
present nc the groundcrncking stage, buc this mixLure was ineffective for control 
o( morningglory. 

When p(!anut growers sLarted ustng some of the groundcracking he:rblcidcs sometimes 
good control would be obtained, but iL 1o1aa often erratic. Those weeds that had 
already geT111inoted were often mlssed if weather woe adverse and results would be 
11oor. Temperature was found to be one of the lending factors that o.Cfected the 
perCormance of these herbicides. H the teniperature at the> tlroe of a11plic0Lion 
of these herbicides or herbicide combinations was 85 to 90 degrees F or above, 
rates of l~ lb of dinoscb were adequate to control the small ...,eeds chnt had germi
nated. However. 1f the temperature was in the seventies when the herbicides were 
applied it was necessnry co use 2 Jb or more of dlnoseb co get 11dequnL.e conLrol. 

Three ar.,as ln llughes County were used to study the specific weed problems with a 
systems approach of using several different herbicides in weed control programs in 
one season . St11dy l was an area where morningglory and cocklebur were the chief 
problems, but sev.,rnl other weeds were also present. Study 2 was located whore 
prickly sida wna a major problem and Study 3 where hophornbeam copperleaf was Lhe 
major problem. These studies were designed for two co three years to accumulnLe 
the ndequnte inforniatlon for use of herbicides in o farming 11ystcm. ln addition 
to these, spectfic studios were designed for evnluoting herbicides on ye,1.low nut
sedge, horsenettle, and johnsongross . Blocks w-0re act aside for the study of Lhe 
herbicide in an undisturbed situalion with no crop planted and ocher areas were 
studi.ed •Jherc chu peanuts were planted in normal farming operations . All of the 
hcrb'Lcides wore applied w1th the tractor sprnyer described obove. 

In Study l chloramben ond diphenamid gnve poor re11ults . Alochlor nnd uaptal.om 
controlled 11111ny of the morningglory and cocklebur plants that germinated after 
the application of these herbicides. If used at the adequate rate according to 
the maximum t<rn1peracure at the cJme of applica t !on, dinoseb controlled small 
morningglory nnd cocklebur planes immed lately after application. If morningglory 
was larger Lhan the two leaf stage dinoseb would not control it . Napta.lam Yae 
the only herbicide that gave any residual c:onuol of the cocklebur . Enrly 
evaluations f11dicated chat this herbicide was not giving good control of cocklebur 
because tltere wns al.way,. some in the plot area . However, Lhcse weeds appearod to 
stay small at all times. After £lagging the plnnLs co dee ermine what was happen
tng. it ..,as found that the weeds ..,ere often killed after they had come up and 
it was a new crop of weeds the observer saw each time he returned ro the ploLs. 
Later utudtcs wiLh 2,4-DB at O . ~ lb/A as a postcmcrgence truntment s l1owcd this 
herbicide to be eliect ive for control of niorningglory and cocklebur w LthouL 
permnncnt pennuL injury if applied when weeds were small . These experlmenti; 
i.ndicote chat if morningglory and cocklebur are the main weed problc198 along wlth 
ct:absrnss , pigwced, and johnsongrass , a dinitroanHine bcrb1c1dc followed by 
a postemergence epplicntion of 2 , 4-DB will control the weeds . 

In Study 2 on prickly sida , some control was obtnlned from both chloramben imd 
alac:hlor . In sonie years a groundcracking application of dinoseb 1 n mixtures wt th 
chlorainben, nlac:hlor, or naptalom was adeq unte to give Cu.l L season control. ln 
other years when rainfall occurred lace in June differences a1110ng these herb1 cides 
could be established. The herbicide chat appeared to perform best in all the 
s"asons tested was alachlor. This wou.ld indicate Lhat peanut grow.,rs who hove 
pl'ickly sida along wi.th nnnua] groRses should use n d:lnltcoaniline herbicide pr.c
plant and alach!or prccmorgence. F'luorod Lfen waa not: included in these 
evsluatious. 

II I 



In Scudy 3 on hophornbeam copperleaf, naptalaro gave some early control when used 
in combination with dinoseb but was not adequate. Diphenamid gave poor control 
when used either as a preemergence herbicide or in combination with dinitro. 
Chloramben and alachlor gave ac least fair control. This weed species germinates 
throughout the summer and the alachlor appeared to give the longest lasting con
crol of any of the preemergence herbicides used throughout this study. However, 
in the copperleaf experiments where peanuts were not planted, fluorodifen gave the 
besc and longest lasting control of any herbicide used. 2,4-DB was not adequate 
for control of copperleaf in these studies. It damaged the copperleaf plants and 
killed a few of them, but even rates of 0,8 lb/A were not adequate co kill the en
tire population. From these studies with copperleaf, it would appear that a 
dinitroaniline herbicide used preplant and alachlor or fluorodifen preemergence 
would be a good program. Uinoseb at groundcracking and culcivacion will also help 
when some of the weeds escape the preemergence herbicide. 

Some field studies were conducted with leading peanut farmers in 1972 where several 
of these weeds were a problem on the same farm. Since johnsongrass was a major 
problern in these areas, a dinitroaniline herbicide was incorporated into the soil 
for grass control. Alachlor was applied preemergence over the rows after the 
pe~nuts were planted. Some escaped copperlcaf and morningglory were present after 
the peanuts had come \1p. Dinoseb was applied once as a groun<lcracking herbicide 
soon after emergence of che peanuts. Two later applications of 2,4-DB at 0.4 lb/A 
were adequate to control the morningglory. It was also helpful in reducing horse
nettle growth and control of later germinating broadleaf weeds such as pigweed. 
In one c~se the peanuts were grown without any cultivation or hoeing. However, 
in some situations it was found that one or two light cultivations may be needed. 
If adequate moiscure does not o~cur within one week to activate the alachlor, a 
light culcivacion will help to incorporate the chemical and kill small weeds that 
have germinated. 'fhis should be done with a rotary hoe or some other tool that 
will not throw a lot of soil around the peanuts and will not incorporate the 
chemical very deep. Dinoseb can be used to kill the escaped weeds soon after 
this early cultivation. Fluorodifen was not included in these field studies in 
1972 but has been included in 1973. 

There arc several new herbicides that will possibly fit into this program. Some 
of these are the new dinitroaniline herbicides that could be used as the oarly 
incorporated herbicido. Fluorodifen has shown good results in preemergence appli
cations for control of copperleaf. More detailed studies will be conducted ln 
1973 co determine if this herbicide will continue to be better than those pre
viously used for control of prickly sida or copperleaf. Anocher new herbicide 
that shows some promise used as a postemergence herbicide that is not approved 
fer peanuts at this time is 3-Isopropyl-l!!,-2,l,3-benzothiadia~in-(4)3!!_-one2,2-
dioxide which will be sold as Basagran. Ad<licional research will also be done 
with chis herbicide in the 1973 season. 

SUMMARY AND CONCLUSION 

There are many weed problems in Oklahoma where no one herbicide will give adequate 
control. Sy using several herbicides and the choice of the right herbicides 
based oo the weed problem tha.t is present, adequate weed control can be obtained 
co grow n good pean\lt crop. If several of the major weed problems are present in 
a peanut crop, the program may involve a preplant herbicide, a preemergence herbi
cide, use of dinoseb as a contact herbicide in the groundcracking stage, and use 
of 2,4-DB co control such weeds as morningglory and cocklebur. Some new herbi
cides may replace those that can now be used in the systems approach if label 
approval is granted an<l if additional research show chem to be better than thoi;e 
now u~ed. Some culC!vation ls necessary ln many situations to give adequac.e 
control. le is also very important to do a good job of incorporation of the 
preplant herbicide and to base che use of dinoseb on che temperature at the time 
of application. 
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ETHYLENE PRODUCTION, GERMINATION, J\ND VIGOR OF STARR VARIETY SPAN!Sll-TYPF. 
PEANlJI' SEEDS STORED AT HIGH J\ND LOW HUl'IDITIEs.!f 

by 2/ 
D. L. Ketring-

u. s. Department of Agri culture, Agricultural Research Service, 
Department of Plant Sciences, Texas A~M University 

College Station, Taxas 77843 

ABSTRACT AND PAPER 

ABS'CRACT 

Two 8eries of gennination tests were performed with Starr variety Spanish-type 
peanut seeds stored at 3C and either 10 or 100% relative humidity (RH}. The 
first tests (Series 1) were made without funeicide. The second cestR (Series 2) 
were made with fungicide (Cnptan 50 WP) applied to the seedM. In Series 1 st 
1001 RH, germination declined from 100 to 63% in 8 J110nths and t h"11 to 31% st 9 
"'°nths of storage. Percentage of vip,orous seed~ declined fro~ 95 to 13% st 8 
1110nths and 1.3 to 0% at 9 110nths. {Vigorous seeds wer e defined as chose st:t'1in
ing a hypocotyl- radtcle length > 20 !!llll by 72 hr). Aft~r 9 n1Cnths of storage at 
10% RH, 100% of the stored seeds gcnninated , and 90% were still vi~orous. Eth
ylene and co2 production were greatly reduced in 8 months at 100% RR, but slight
ly at 10% RH. Between the initial assays and those made at 8 months, the maxima 
f.or ethylene and co2 production also shifted from 24 to 48 hr and 48 co 72 ht 
re~pect1vely , at 100% RH. Series l of these tests wa~ terminated because of mold 
invasion in the lace stages of storage (8 months) at 100% RJI. 

Using fungic ide-treated seeds in Series 2, we extended and substantiated the re
~ults 0£ Series 1. Germination end vigorous seeds declined to 44 and 0%, re
spectively, by 11.S months of storage in 100% RH. Ethylene sod co

2 
production 

were reduced 99 and 72% ac 24 and 48 hr, respectively, after ll.5 months of stor
age in 100% BR, when compared to 10% RH at the same time. An important result 
was that after 21 months of storage in 10% RH, the seeds showed chanp,ing patterns 
of ethylene and C02 production th4t ind1cate physiological changes similar to 
those at l l'O% RH wfiere the seeds deter iorated more r apidly. Early and high rat es 
of ethylene production wi thin 24 hr are associated with v~orous ~er11instion 
(emergence o( hypocotyl-radicln and radicle) and growth of peanut seeds during 
initial stages of germination. 

PAPER 

It iA essential chat peanut seeds stored for future u~e as planting seed retain 
their initial germin<>bility and vigor to the greatost extent possible. trnfor
cunately, under the standard low temperature (47°F) and humidity (55-70%) uAed to 
store shelled peanut~, some lots of seod rapidly decljne in r.erminability and 
v1Ror. Causes of toe deterioration during storage are not under~tood. This 
study was made to determine some physiological and biochemical chanp,es in peanut 
seeds that occur under conditions known to reduce seed quality. It seems reason
able to expect that similar changes occur in standard peanut &torage, but at 
slower rates. 

Previous investigations have sho"11 that the plant-growth regulator, ethylene, is 
imrortant in the growth processes of peanut seed,; (1-fi). f.thylene breaks the 
dormancy of peanut seeds (1-3, 5). All of the evidence available indicates that 
the capacity to produce ethylene afcer imbibition changes, and the ethylene thus 
produced, whether during natural afcerripening or after treatment, releases the 
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seeds fro m do r 111<1ncv. lls produc t i on must r ill<! at a parUcular t l l'le (211 hr) co be 
crfect.lvc ~n brc,.ld n~ dorinnny (3) . A11>0 , ethylenc-rroducti.on maxima occur ut 
c r!tica! stares in ci.e gcrminnt fon of non-dnrmant seeds (1, f.). ~en ethylene-pro
duction maximum occurs Ill emergence of the hypocolyl-radicle nncl at cnerr.ence of 
the rad lclo from ti.c hyfl<>C<>l:•.1 (6}. Storar.c condilions thnl cause physioloj\ic:al 
ch., ngcl' in lhe seeds and chat alter lhc gro1•1th proccsi<es of the seeds, of which 
cc 1-ylene procluccinn iR 0~9arently an e11senti8l pnrl, could af! ect ger1dnac ion and 
vigor . Previous t ests of germination , vigor, a nd ethylene production ond mea
surement !< o( various oq:anic and !norr.anic contents of t~'O commercial lots oC 
seed Indicat e that et"ylcne production is llK>8t cloRelv correlated with ierm1na-
t 1on mid vip,<>r of rht: st>.(>c'l:; (4). 

Sec.I!' r .. r tlolo lllU<IV "'Ct(> rro11> SLa-cr variety Snan i.Rh-t,Yt'C! peanutN, p,rovn al 
'!nllnnd . l'lrrlnl.1 . Tilev 1<-.•re shh~ed ln lhe !'hell to C'oUere Station, Texas. 
SL"-"'~ '·"'r" h11ndllh111 lucl, l'lnct-d In doth hnf!I, and Rto rc<I at 3C' and either 10 or 
J l'O• rd it iv<- htm htl l v ( 1111). Sl!erl ""Ml'J e" '"ere remove<! from t1tor11i;e nl lncervllls 
ind l.-l'l«d lor i:crl'llri.1tlo11 , vij'or , and producLJ.011 of carbon dioxlc!e nnd ethylene. 
l'hc t<"<t•· , .. .,.,,. "'''"' ' Jn t\.., n.trt": Scrle" l withou t Cuni;>icldE' . nnd Series 2 wich 
f11n~ld1l1· (C'll'•t.1n 5r1 Pl') 11r~L 1~..t to ll•l' seed11 . 1\t the aamt> times, 11nm1•le1< were 
*r'>>:cr In 1'""1<1 n!lrOH<'ll , free>:c-drlcd , and 11torc<I at -2"C for rrotcJn ar)d RNA 
.innl-Jses nt • lnt<•r d.1t1• . Al ti•" ~~lnninJl of thl! e xrerll"entnl 11er1es and nfter 
~l month.- . 1 "II"''' ' "' <>f ~ccd!' fron 11'7. l'H wnP analvzcd Cor rol.neral content . 
ri" C"l I or •r"t" in 1'l<t rncl l<>n , cfota 'lR cnr.c<'rnir.P U1ethod 11 havi> been pul•l1shod 
(l-5). Prol•-'n" '"''re e.~tr.1ctetl lfl 11 . l P eris huf(<'r at "II 7 . 1' bv g r Jnd1011 In a 
.,,r t11r. fh· • Lur r\• •··11!' c•cnl r l fuvo•d :ll 2n , l'Ol'l X r. Cor Jl'l l"ln to l"clll!t tl>e de-
,,,.~,!.: . p ... tt"t:• ·~r· 0 ·f·c·'•·ftdt.-.:d hH ~aklnµ the. f:U''Or-nna.nnt 57. ln tr ichloroocet.lc 
.1dd . l'l>L· i>•u l c!n~ ~-ero .,.,1 lell·(' h;• • \'ntclfuf<i t inn ilt 2n,non X" for l" r.tin . 
'1'1w Sii 'tl .. r.'lt.llll '1H9 n"Cl'rll«d • • incl th• rro tldllR \.!er(' dried at s:;-rn F for 211 hr 
"1~!.J I~(' i '}IC:(:. 

In :.;e ... ·.•· I ~ .. a:.!1;·,. l~'O!: JUI, .i(t>l·r-iu.Jt.=(')n decl"ned fn.lm 100 lv f..)i! at R mouth-=: and 
I (l)i. :. ~ t'.J JI 4 ·ll l) i.:Or.Lh ~· ~) (. hC(")l'il:J;t' ('L1hle 1). J.'h~ ('t!'lC<'.nt.:t>~e ol vtr.o r 0l.1 S 
,.,., .1 ,: .l .. ·· l ; .,,.,d 1 • <>:· 9 ~ t t• l'.\1, aL 8 mon~ I·• ~\\U fro10 J.J tu 0% at 9 nt1n Lli,; (T11blr. 2) , 

\ ·.~(l(·,·v .-a:·t- I•: t·.c.•rr.; J~firu.·d as cl~t1~ attainir?tt A hypocotyl-r~dic.;.le. l~nr.th 20 nu11 
h· !'2 111. St:it".\'.:·· :LfW;.•d .;~t 10% Pll re t(lfnf.!<l l('C''?. P,f?Tminat1on .::inct •)()% vi~orou~ ~eerlA 

l '1 .1 1. ~ , • I ·> .... ;c.! :> ~ • 

rl l,,.l ""l' 111, r112 ""'.< !r"Jn nco<lucl !on rates :if tt>r 8 l!'OnthP of storaRe were, re
"""•' t f V·• I .. , 1,;; 111d 151 I.I.'"" al U10% Rll lha.n at in:r. RH (Ff!( . lP.). The tJme of 
M.IXIM\lr' •rod•1• t fon llild all<Q cflilnped from 2~ lO 48 hr (Or eth~lCn(' and from 48 CO 
12 11~ •cw rn2 u l l(IM: RH ••hen coMrared t o ""rds stored at J (17 Pll for the sn111e 
lcn1•ch t•I tiiie (l'lr. l.F.). »fter 9 monL hi< of i;tora11c at 1c1n:r. RH athylene and co

2 "r••dUr l h•n h.1<1 f,ccn further reduced (f"Jit. H'). Al110 he11jnninp. at 8 N'lnths of 
.. tur.11'1', I 11<.'CCl'll"" lo rnxlnum l!ti.vlenl! :md C'(\ rroduction ln 11"1% RH (Fig. 1£) was 
nut ,•J. Tlw lfrl<> ,1r m<1l'inur. ethylene product lo~ d t d not FhJft , wh11<' the co2 maxi
- .. .., d•.uw'"' r.-.m 1,11 co 72 hr n! l l!• q l"Ont"s 11" 11''- 1111 (Fl11 . 11'). Once cl~e ElmQ 
"'' 1n1••• •r "' '" '-""' 1•rodncllon e>ccurrPd, ft r ell'Rfned ac tl>;tt cine Cor thd rc-
,... .1 .=•~':!" rl1c l:l.''~ t~i (F~$'. l nnd ?) . 

The d.1t.1 .iro•· 1 corrdJt tun bct~'<?ea rrduced rcak rat<'~ and ch<tn11ing pntterns of 
c.>rhvl<'•W .1 ~d en, n•o•l u1· tl.nn and r<>ducc.>d 11crmln~HJH" ;tnd vfpor. However, chei:e 
•l"f'•«lr• lu he n~r:uw<' (7 l o 13 rl/'1. fresh wt/hr) will-in wl•ich l'tlwlenl' can bo 
"rodu<'•"I .;t 211 hr .md th<' ,;eeds reoa ln 1terrolnaH<> nnd vlr.orous (<iii. lA-F). The 
(;(1,1 m.1xlmuro .., .. ,. nlso c!1nni;c to 72 hr without nctlce(1b.le eCfecc on penlination 
.1na vl•:or nL l OlC Hll (l'lp.. lf) . But these ch1rnr.es al 107 RH are the 11ame ones 
th:it occurrl'<I l'IOrl! r.irfdlv nnd to " r.r<'ater e ,.t.,nt nt 11\0% RH and 1o·erc associated 
~·1t h dcc:re1l"<:d rermlnnt•on and vlr.or o[ the Aced!' . ThuP, it »<ill pos11iblc to de
tect phw· Ju LO.<'kal rh;wp.1•s thal we re correlntcd wlch decreased 11ermj nation a nd 
vlt:or (l(\()% RH) heforl! ~h1111p,cs ln germln:ition and vlgor "·ere nol iceabll! (10% PH), 
1'1•at eL11v l onr Ii< Lhc crlllc.11 l ndlcalor 1.n tre 11rowth processes , and nol co2 , h.~s 
been indlcatc>d prl'vloush (l-6) . Also, the data ht're i;upr.cst lhat a c rlt1c:al 
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Table 1 . Effec t of stor a r,e t r eatment on per cent germina t i on of peanut seeds a t 
72 hr. 

Montl>s of 
storage 

10% RH 1001. RH 

0 0 

1 l 

2 2 

4 4 

8 ~I 

9 

13 3 •• )./ 

17 7. 5!!/ 

19 9,5 

21 11.5 

SeriM l!I 

SQries 2 

Germinat1o~1 

100 

99 

99 

!00 

100 

99 

100 

99 

99 

100 

100 

100 

63 

31 

99 

81 

71 

44 

lf Serie~ 1 - no fungici de ; Series 2 - f unRi clde was appl ied to tha seeds . 

~I S1<1<de s tored at 100% RH wer e contaminated wi.th storage mold nt this t i me.. 
The l east contaminated seedR were selected for this e.~reriment , and all 
samples were surface-steril ized with 1% Na0Cl for 2 min just before imhihi
tion . The remainder of all seeds war e treated wltr Cap tan 5" Wl? (N- [ (trich
loromethyl)th1o)-4-cyclohcx1<ne-l , 2-dlca rhoximide) at a r a t e 0£ a bout 7 g per 
pound of seeds. One mo nth l acer, at 9 months of storage , an additional ex
periment was run with the Cnptan- treated seeds. 1"he seeds from 101)% RH were 
then discar ded. The seeds from 1<'% RH we.re divided eQually . and one-half 
w~re placed at lOP.% RH. The first test after thl~ division was ~t 13 11\0nt hs 
of continuous stor age at 101. RH. 

}j Seeds from previou~ stor ar.e ac 1~% RH were. stored 3 . 5 010nths at 100% RR to 
ber,in thi s second series of experiments. 

Y /. few colonies of mold hegan to arrear on ~orne seeds a t 1~0% RH, even ln the 
presence of Captan. For this and the r emaining two experiments, seeds "Were 
selected that were vi~ihly free of mold growth. 

11 Each datum is the mean of 3 replicate sample~ of 100 seeds each per experi
ment . 
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Table 2 . Effect of storage treatment on vigor (extent of growth of hypocotyl and 
radicle) of peanut seeds. 

}fontl:>s of Extent of growth in mm of hypocotyl a nd radicle at 
storage 72 hr of germination. 

1(1% RH ~ rn;i RH 100% RH 

' 5 5-lfl in- 2(l 2" o:m 5 S-10 1(1- 20 ,zonre 

% 
Se~ 

% 

0 0 1 0 3 9E' l () 3 96 

l l 4 l 2 92 () 0 1 99 

2 2 4 1 l 94 0 0 0 100 

4 4 6 2 9 82 1 0 4 95 

g"!/ 8 f l 3 90 22 9 19 13 

9 9 5 l 2 92 20 8 3 0 

Series 2 

13 3.5 5 s 25 64 1 1 11 86 

17 7.5 6 8 27 59 15 13 32 27 

19 9.5 6 7 24 62 27 18 21 5 

21 11.5 5 7 30 57 34 7 3 0 

y See notes Table 1 . 



Figure l. The effect of two s t orag" relative humidities on e t hylene and carbon 
d ioxide production by peanut seeds . A, fresh seeds; B, l; C, 2; n, 4; E, 8 and 
F, 9 months of storage, Ser1ea 1. Each point represents the mean of ~ replicate 
samples of 100 seeds each. 
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Fi11ure 2. The effect of two s t orage relative humidities on ethylene and carhon 
dioxide production by peanut seeds . A, 13 and 3.5; B, 17 and 7 . 5 : C, 19 and 
9. S; D, 21 and 11.S months of s t oraBe a t 10 and ionr, relative humidity, respec
tively. Each polnt represents t he mean of 3 replicate samples of 100 aced" each . 
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111inimum of ethyl.,ne production must occur, and ethylene production· is more sen•d
tive t o poor storage conditions than i s CO production. It has also boc:n damon
strated on indivi dual peanut seeds that eci\yl ene-production maxillS oc:"ut at emer
gence of t he hypocotyl-radiclc and a~ain st emergence of tho radicle (Fig. 3 and 
rE.>f . 6) . 

0 
0 QI (); 1.3 19 I 3,7 4.3 49 5.5 

RADICLE LENGTH (mm) 

Figure 3. F.thylene and carbon dioxide production duriug early phases of peanut 
seed ger011nation. E

1
, emergence o f the hypoc:otyl-radlcle; E

2
, e111ergenc:c of the 

radicle. Hours i ndicated a r c hours of germinat i on . Each point represents Che 
mean c2u4 and co2 produced over a o.s mm incre01ent of growth beginning at 0.1 llllll; 
0.1 to 0.6, Q.7 to 1.2 JAm , and so on, for several indtvi dual seeds. Oll.tA calcu
lated on fresh weight o! seeds. (Adapt"d from reference 6). 

Series 2 was beRun with !ungicide- trentcd Need" £ro1n 10% RH (Table 1 , Not" 3). 
Four months after funi;i<:ide application, the number of v.i.gorous seede; decreased 
from nbout 90 to 60% at 10% !Ul (Tahle 2). They remained near this l evel for the 
reD1alnder of the tno;;t. At the same time thnt the numher of vigorous seeds de
crens"d, there was a decre,.se in maxlmum ethyle.ne production at 24 hr (l"ig. 28). 
Thus , e\thnr the funglc.i.de had an effect on vi~or and ethylene production that 
would not be noticcahle in standard germination tests, or there was an abrupt de
crease in vigor and ethylnnc production or the seeds caused by length of storage . 

A more gradu.il re<luction i.n genrlnatlon occurr e.d i.n Seri es 2 than in Seri es 1 he
ginninn nt 7.5 mon t hs ol: storage in 100% RR (Table 1 , Series 2). Ccr1ainatio11 and 
percentage of vigorous seeds re111alned nearly constant at 99 and 60%, respective
ly, for "eedN !rom 10% RH until terminat ion of tbe tests at 21 mootl>s (Table l 
and 2, Series 2). In contrast, germin.~tion and vigorous seeds declined to 44 and 
0%, respectively , by 11.S months of storaRe. tn 100% RH (Tables 1 and 2) . Under 
poor o;;torage conditions (100% RH) the seeds s how " continuous decline in v1gor 
and growth ('!'Able 2). Reductions in ethylene and co

2 
production nnd changes i.n 

their prnduct.ion patterns ~orrelate wlth the reducecl germinatlon and vigor o! 
the seed1; ill Serles 2 and -were similar co those in Ser ks 1 (Figs. l anti 2). 
Ethylen~ production decreased 29% and maximiz~d at 48 hr -while ncrmination was 
reduced only 12% at 7.) months uf storage in 1~0% RH, but the percentage of vigor
ous seeds wne reduced 59% at the same time (Table 1 and 2, nnd Fig. 2B). These 
data confirm the correlntion between reduced ethylene productlou and decreased 
seed vigor that was sho""" i.n Series 1. Time of maximum carbon dioxide production 
at lOOX RH after 7 .5 DIOnths of storage had shifted to 72 hr (Fi g. 2H). F\lrthe~ 
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reductions in ethylene and co
2 

production were similar to those in seeds from 
Series 1 (Fig. 1 and 2). However, an important result was that after 21 months 
of storage at 10% RH, the ethylene and co2 production maxima shifted to 48 and 
72 hr, respectively, indicating a gradual slowing of germination processes at 
10% RH. These results indicate chat physiological changes similar co chose at 
100% RH also occurred ac 10% RH, but at a slower rate. Measurements of germina
tion and vigor <lid not reflect these changes at this t1n1e. The results of Series 
2 extended and substantiated the information from Serles 1, but were without the 
complication of mold interference with the tests (see notes Table 1). 

In both Series 1 and 2, significant loss of soluble protein was not detectable 
until after deterioration of germination, vigor, and ethylene and co2 production. 
The reduction of soluble protein was greatest in seeds stored at lOOi RH for 
9 months (Series 1) and 11.5 months (Series 2)(Table 3). 

Table 3. The effect of storage on ~oluhle protein content of peanut seeds. 

Months of Soluble-protein-content 
storage Storage condition 

10% RH 100% RH 10% RH 100% RH 

Series 1 
seedJ.f g/5 g of 

1 0.34±0.05 0.32±0.05 

2 2 0.32±0.02 0.33±0.03 

4 4 o.31±0.01 0.34±0.01 

8 all o.36±0.02 0.33±0.03 

9 9 0.46±Q.02 0. 20;!:0. OS 

Series 2 

12 3.5 0.39±0.04 0.30;!:0.05 

17 7.5 0.39_t0.0l 0.37±0.04 

19 9.5 0.37±0.02 0.35±0.02 

21 11.5 0.32±0.01 0.2~±0.00 

1/ See notes 1, 2, 3, and 4, Table 1. 
II F.ach datum is the mean of duplicate extractions. 

After 1 month of storage at 100% RH, less RNA was extracted from the ~eeds (Table 
4). ~Thether there is an actual loss of RNA, or whether it is changed to some 
form that is not extractable, is unknown. However, the data agree with previous 
results that sho~ed less extractable RNA in seeds stored 1 to 2 months under hlgh 
relative humidity (4). Previous results also showed that 10~1-quality seeds were 
affected more by poor storage conditions (high RH) than were high-quality seeds 
(4). The present date. do not show any correlation between deterioration of the 
seeds and RNA content; however, there was a decreasing trend of extractable RNA 
with increasing time of storage at 100% RH (Table 4). 

Table 5 shows no significant changes in mineral content of the seeds during 21 
months of storage at 10% RH. The 100% RH samples were not tested. Previous re
sults showed that low-quality seeds contained less Ca, K, and Zn; more P and 
Mn; and about the same amount of Mg and Cu as the high-quality seeds (4). 
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Tabl e 4. The effect of storage on RNA content of Peanut Seed~ 

Months of RNA content Ratio 
s torage Storage condition 

100% RH 
10% RI! 100% RH 107. RH 100% RH 101': RH 

Series 1 rog/g of seeds 

l l 1.24)y 1.182 o. 95 

2 2 1.250 1.186 0 .95 

4 4 1.438 1.350 0.94 

8 gll 1.250 1.138 0.91 

9 9 1.324 1.133 0.86 
s .. ries 2 

l) 3 .5 l.429 1.059 0. 74 

17 7.5 1.325 0 .997 o. 75 

19 9.5 1.438 1.223 0.85 

21 11.5 1. 320 1.147 0.87 

1J See notes 1, 2, 3, and 4, Table 1. 

1.1 llach treatment =s extract ed in duplicate o.nd both treatments for a given 
t1mc interval were extracted on the same day. Maximum dev i ation betYeen 
duplicate extractions was ± 0.015 mg. 

Table 5 . Mineral content of peanut seeds. 

Storarc ~ Ca Mn Zn Fe 

pp!,)J 
Cu R l< Mg 

% 

Init1al 

p 

anoly,.es 592 25 39 35 15 0.63 0.22 0.37 

n months 
41oY at 10% RH 18 36 55 14 3 0.48 0.29 0.38 

ll Bastod on initial dry wei ght of t he seeds. 

1./ Not significantly different. 

Thus f.11.r , among the physiological 3nd biochemical parameters that have been mea
~ured, the correlRtion 19 closest between germinabllity, vigor, and ethylene pro
duction hy the seeds ('tables 1 and 2, Figs. 1 and 2). The available evidence 
(1-6) tnd)catcs that ethylene production by peanut seeds is important in the ini
tial phases of germinatio1L Ethylene is produced in large amounts just before 
hypocotyl-radicle emergence and at emergence of the radtcle (6). In previous re
sults , the ethylene maximum occurred at 48 hr, and the most vigorous seeds a t 
tained a hypocot yl-Tadide length > 10 mm at % hr. These smounte<I t o only 
17±7% o( the population (4) . In the results here, the ethylene maximua occurred 
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at 24 hr for the moet vi gorous seeds, which attained a hypocotyl-radicle length 
> 20 nm at 72 tu:. They amounted to 90 and 60% of the opoulation i n Series l 

and 2, respectively (Table 2, Figs. 1 and 2). 

'fhus early and high rate~ of ethylene production within 24 hr are associated with 
vigorous germination (emergence of hypococyl-radicle and radicle) and growth o f 
peanut seeds during i nitial stages of germination. 
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All5THICT At-0 PAPER 

ABSTRACT 

Cyl i ndrocladium black rot of peanuts (CBH) caused by Gylindrocladium crotalariae 
progressed from l s~vere development in 1970 to 2 severe developments in 1971 
ann 10 severe rlP.vP.J opmP.nts in 1972. A 3 year study of stored seed gave no 
evidence that infested seed should be blamed for the rapid spread of the disease 
in ViJ'91nia. A greenhouse study with two field soils suggest much more 
~· crot?lariae or a much 1110re potent strain in one field than in t he other. 

PAPER 

In 1970 CyUndrocladium bl.,ck rot of peanuts (CBR), caused by Cylindrocladium 
crota larlae (Loos) Bell & ~obers (Calonectria crotalariae (Loos) BP.l l & Sobers), 
was found to bP. severe in one field in Virginia . Jn 1971 it was found to be 
oevere in two fields in t wo counties in Vir9inia. In 1972, without a concerted 
survey, it was found to be severP. in 10 fields i n 4 counties in Virginia . 

SEED TRANSMI SSION? 

Fruit taken f r<llll a sP.ver ely infested fi eld in October, 1972 were stored i n hl.lrlap 
baqs in a seed storage building. These were tested by surface sterilizing with 
sodium hypoch lorite a piece of she ll and one sound appearing seed from each 
fruit tha t was selected for test ing. These shell pieces and seed were plated on 
acidi f!r,d PUA, incubated ~ days at 27C, and read af ter another 4 days at room 
temperature. At tim~ of testing for the CBR pathogen fruit were sep.,rat~ into 
lots of discolored and clean pods , Platings were made every 7 days for the first 
10 day~ , and then at 14 day intervals. 

Virtually no£• crotalariae could be found in shells or seeds of the c l ean pods. 
Jn 70 days of storage the percentage of discolored shells and seeds i n which 
vi~blc £ . crotalariae could be found decreas~d from a hi9h of 60% to a high of 
12%. As many s~eds as shells were infested with the CBR pathogen. After 125 days 
the h iqh for infestation was 4%. An occasional she ll, but no seed, was found 
infested at plantinq time . 

This was the third year of such a study, Thus, ln 3 years of study of the 
longevity of the pathOQl!n in peanut seed storerl as seedsmen and growers store 
seP.d 1 we found no evidencl! that infested seed should be considered a f actor in 
th~ rapid spread of this disea~e in Vi r ginia. 

fHE PATl-OGEN IN FIELP SOILS 

Soil f rom the upp~r 4 inches of two severely infested fields was brought into the 
greenhouse December 28, 1972 and apparently sound seed were planted i nm>ediately. 
ln one of these soils many peanut seedlings d1P.d from typical damping-off and 
£. crotalariae was isolated with ease from the seedlings. No such damping-off was 
obs~rved in the other soil. (A similar damping-off type killing of seed lings by 
CnR wts noted in 1973 in t wo field s now in peanuts for the third consecutive 
y~ar.) In plants surviving the damping-off phase of CBR symptoms of CBR were not 
evident until ~id-May At which t ime t he pathogen was isol ated from JO of 40 tap 
roots of plants in the soi l in whi ch the damping-off developed and from only 10 of 
40 tap roots in th~ oth~r soil , Symptom develop111ent was much more evident in the 
former soi l. There was no difference in symptom development or in pathogen 
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isolation between these two soils i n some over-mature plants surviving to mid-June . 

Thus results of a greenhouse study with &oil from two infested fields su99ests1 
(1) The pathogen remains highly viable until well into colder weather1 (2} either 
a much higher inoculum density of the pathogen in one field than in the other or 
a more virulent strain of the pathogen in one field than 1n the other1 (3) 
persistence of. the pathogen may not be influenced by prolonged exposure to high 
temperatures (as in the greenhouse), but such treatment may ~ffect difference in 
virulence between strains of the path09en. 
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ABSTRACT AND PAPER 

ABSTRACT 

The overuse of insecticide in peanut production in Georgia has been 
emphasized since the mid l960's. In 1972 four insect pest management 
demonstrations were conducted. Each demonstration was scouted weekly 
and each cooperating farmer was apprised of the insect situation. 
Only one of the four fields of peanuts developed an insect infesta
tion that was considered to be of economic importance. 

PAPER 

Pest managemant is new terminology for what many of us have been 
practicing for a long time. In Georgia we have emphasized the over
use of insecticides on peanuts since the mid l960's. Much of this 
overuse was due to formulators including either DDT, toxaphene or 
carbaryl in almost all fungicide dusts used to control leafspot dis
eases. Since the advent of chlorothalonil and benomyl in 1971, two 
superior fungicides for leafspot control, neither of which is 
formulated with an insecticide, we seem to be making more rapid pro
gress in reducing unnecessary applications of insecticides. 

In 1972 four insect pest management demonstrations wero conducted in 
an effort to convince growars that insecticides should be applied 
only when certain levels of damaging pests were present. Each grower 
<igreed to apply insecticides only when weekly insect counts were con
sidered to be above economic levels. Most insecticide applications 
in the Southeastern peanut belt are made to control foliage feeding 
caterpill<irs. Based on limited artificial defoliation data, limited 
foliage consumption data of some species and largely on experience, 
a threshold level of four caterpillars per foot of row was used. 
This number appears to be completely reasonable and may be a little 
conservative if peanuts have a normal growth of foliage. As each 
field was checked observations were made for damaging species other 
than foliage feeding caterpillars and beneficial species. The 
following tables give a brief summary of insect counts in each 
demonstration each week and a brief sununary of results. 

·rablc I. Worth County Demonstration 
1972 

Peanut Insect Pest Management 

Observations 
Thrips damage light. 
Thrips damage light. 
Thrips damage moderate. 

Date 
5/18 
5/25 
6/l 
6/8 Thrips damage light; foliage damage very light, no 

caterpillars. 
6/15 

6/29 
7/6 
7/11 
7/20 
7/25 
8/1 
8/10 
8/15 

Parasitized granulate cutworms (Apanteles sp.) very 
light. Thrips damage light. 

Light foliage feading, no caterpillars. 
0.15 granulate cutworms/row foot. 
No damaging sp. 
Lesser cornstalk borer very light, branch feeding. 
0.15 foliage feeding caterpillars/row foot. 
0.10 foliage feeding caterpillars/row foot. 
0.10 foliage feeding caterpillars/row foot. 
0.05 foliage feeding caterpillars/row foot; 
Lesser cornstalk borer damage light (2 larvae). 
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Summary 

No insecticide 
Yield: 2325 - very light sandy soil, dry weather 
Grade : 76 

Table II. Tift County Demonstration 
1972 

Date 
5/22 
5/29 
6/5 

6/12 

6/19 

6/26 
7/3 
7/10 
7/16 
7/25 
7/30 
8/7 
8/14 
B/21 
8/2 8 

Peanut Insect Pest Management 

Observations 
Thrips damage heavy, stunting apparen t . 
Thrips damage heavy, stunting apparent. 
Thrips damage heavy; light foliage damage, no 
caterpilla r s . 

Thrips damage moderate; 0.05 foliage feed ing 
caterpi llars/row foot. 

Thrips damage l ight; l i ght foliage damage, no 
caterpillars. 

0 . 50 foliage feedin g caterpillars/row foot. 
1.50 fol iage feeding caterpillars/row foo t. 
2.00 foliage feeding caterpillars/row foot . 
1.05 foliage feeding caterpillars/row foot. 
0.55 foliage feeding caterpillars/row . foo t. 
1.95 fol iage feeding caterpillars/row foot. 
1.70 foli age feeding caterpillars/row foot. 
1.30 foliage feeding caterpil~ars/row foot . 
l.75 fo liage feeding caterpillars/row foot. 
1.65 foli age feeding caterpillars/row f oot . 

Summary 

No i nsect icide 
Yield: 2950 lbs . /A . 
Grade : 75- 76 

Table III. Cook Cotmtl Demonstration 
9 72 
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Date 
5724 
5/30 
6/7 
6/14 
6/21 
6/28 
7/2 

7/5 
7/12 
7/21 

7/27 
8/2 
8/9 
B/14 

Peanut I nsect Pest Management 

Observations 
Thrips damage light. 
Thrips damage light. 
Very light foliage feeding. 
Very light foliage feeding. 
0.25 granulate cutworms/row foot. 
0.40 foliage feeding caterpillars/row foot . 
0 .45 foliage feeding caterpillars/row foot; l eaf-
hoppers an d hopperburn light. 

Accidental toxaphene application. 
0 . 10 granulate cutworms/row foot; hopperbur n light. 
Southern corn rootworm and Sciara ~· very light 

pod damage. ---
0. 05 loopers/row foot . 
0.10 foliage feeding caterpillars/row foot 
Very light hopperburn. 
0.15 fol iage feeding caterpillar/row foot . 

Sununary 

One accidental application of 2 lbs. toxaphene 7/5. 
Yield: · 3205 lbs./A. 
Gra de: 76-77 



Table IV. 

Date 
6/17 
6/23 
7/2 
7/7 
7/14 
7/21 

7/24 

7/25 
8/3 
8/ll 
8/18 

Crisp Count~ Demonstration 
l 72 

Peanut Insect Pest Management 

Observations 
0 .75 granulate cutworms/row foot. 
0.30 granulate cutwonns/rCM foot. 
0.75 granulate cutworms/ row foot. 
1.30 granulate cutworms/row foot. 
0.50 foliage feeding caterpillars/row foot. 
6.40 foliage feeding caterpillars/row foot; mites on 
east border of field. 

Applied Dylox bait a nd Lannate each on one-half of 
field. Spot treatment with x for mites. 

1.80 foliage feeding caterpillars/row foot . 
1.11 foliage feeding caterpillars/row foot. 
2.75 foliage feeding caterpillars/row foot . 
2.05 foliage f eeding caterpillars/row foot . 

Swnmary 

One insecticide (Dylox bait and Lannate) 7/24. 
Yield: 3567 lbs./A. 
Grade: 73-75 

DISCUSSION 

The two insects that were predominu.n t in the foliage feeding cater
pillar group were the granulate cutworm, Feltia subtorranea (F.), and 
the corn earworm, Heliothis zea (Boddie). Next in importance were the 
beet armyworm, Spodo~ter exigua (Hubner) and fall arrnyworm, Spodoptcra 
frugiperda (J.E. Smith). Others included in this group were the 
velvetbean caterpillar, Anticarsia gemmatalis (Hubner}, soybean loope~ 
Pseudoplusia includens (Walker), yellow striped armyworrn, Prodenia 
ornithoqalli (Guenee), and a few undetermined species. 

It is interesting to note that in demonstration II and IV, though a 
cont inuous moderate infestation of foliage feeding caterpillars were 
present for most of the latter part of the growing season, neither 
farmer became overly concerned, even though they normally would have 
controlled similar infestations. It is also interesting to note that 
demonstrations II, III and IV made excel lent yields of peanuts and 
only one application of insecticide was needed on demons tration IV. 

Results from those demonstrations indicate that Georgia peanut growers 
can greatly reduce the prasent average of two applications Of 
insecticides made each year to control foliage feeding caterpillars. 
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ABSTRACT AND PAPER 

Our earlier report (J, APREA 4: l.El6, 197~) shoved that heat-denetured metsllo
~roteins in peanut butter "ere primary cetslyets of fetty ecid peroxidation 
(staling) during storage. In a continwition of these studies, acceptable methods 
for decreasing or preventing this oxidetion "ere examined. Different arooWlte of 
"Ster, ioorgenic s9lta, and chelating agents suspended in "eter ,-ir in inert 
solvents "ere added to peanut butters, which vere tben stored for several months. 
Results of periodic enacyees showed that proper control of veter concentrstioo end 
use Of metel chelsting agents are the 11ost effective o:eane of decreeaing the 
fonnetion ~ peroxides. However, the quality of freshly prepared peenut butters 
used in these experiments ver!.ed conaiderebcy, vbicb may be en il!ll>Ortent fector 
to consider vhen determining optimel concentrations of sdd1t1~8 needed to extend 
ehelf life. 

PAPER 

INTRODUCTlON 

In a previous report (1) on causes of lipid oxid8t1on in peanut butter, we ehowed 
that metalloproteins as well as nietel salts can catalyze the peroxidetion of fatty 
acids in peenut butter. The degree of oxidation of tbe fatty acids depended upon 
their microenvironment--1.e., the ~ueous or nonequeoue surroundings. The increase 
in per oxidation caused by the metelloprotein peroxidase vu overcome by adding the 
chelating agent, etlzylened1em1netetreacetic acid (EI11'A). Weter acted as en anti
oxidant, but peanut oi l enbenced peroxidstion, As psrt of a continuing s tudy on 
causes of l ipid oxidation, acceptable methods for decreasing or preventing oxi
dation vere devised and are reported he.rein. 

MATERIAIS AND ME'I'!!ODS 

The peanut butters used in these studies were commercial producta, to "hich various 
materials, dissoh·ed or suspended in either deionized ·~&ter or mineral oil, were 
added. Peanut oil wee also e commercial product, Mineral oil, or par3ffin oil, 
was obtained frOll'I Fisher Scientific Company, New Jersey£! Enzymes "ere purctulsed 
from Nutritional Biochemicals Corp., Ohio, and spectrophotometric grade hexane frall 
Mallinckrodt Cheroic9l Works, Missouri. Extracts of pesnut butter were prepared end 
assayed according to procedures prev1ouely reported (1). 

Briefly, eecb sterilized gles~ Jar contai ning :?O g of peanut butter, to whicb 
vertou.a 11)9teriels vere added, vee stored in the dark et ambient teJQ>ersture until 
aeseyed. On predewrm1ned deye, about 1 g samples were wtthdrevn end accurately 
weighed into centrifuge tubes, then 30 ml of spectrophotanetrtc grede hexane was 
added. A:t'ter thorough stirring of each sample, the tubes were centri fuged. The 
aupernetants containing the lip1d were i mmediately ensly~ed f or total conjugated 
diene hydroperoxid\. (CDllP) contents, reported es µmoles per gram of peanut butter. 
One CDHP unit is d~ned es 1 µmol e per g of peanut butter. The 6 CDHP values 
represent the increase in CDKP units from the initial value taken on the first dey 
that the sample ves assayed. 

1/ One of the facilities of the Southern Region, Agricultural Reseercb Service, 
U, S. Department of Agriculture . 

'?/ Use or s .company or p roduct name by the Department doea not il!IPlY epproval or 
recommendation of tbe product to the exclusion of others vhlch might elso be 
llUiteble. 
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RESULTS ANl> DISCUSSION 

Several meth,-,ds ere commonly used to deteno1ne the degree of rancidity, staling, or 
formation of lipid peroxides in oil-containing food products. These methods 
include the determination of peroxide value, the thtobarbiturete determination ot 
mslonsldehyde formation, and the determination or tncreeee in absorption et 234 nm 
due to increseing diene conjugation (2). In our previnus COllll!lunicetion (1), we 
shrn.red that the diene conjugation (CDJfP) method parallelo the peroxide value (PV) 
method and wea fa 9ter end more convenient for following the developnent of rancidity 
in peAnut butter. 

Heme proteins end metal salts were previously shown to cetslyie the oxidation of 
unsaturated fatty acids in peanut butter over e 4-week period (l). Figure l 
illustrates the effect9 of these add1ttvee over a 3-montb storage period. CUrve A 

14 ADDITIVE 

... . -·- ·@NONE / 
12 °-- (b 8D. PEROXIDASE 

v·-·-·-·- 1) 80. PEROX. + EDTA 
•·············· @ 80. TYROS/NASE 
o---® H;O 
+-·· --® cu~1 

2 

2 4 6 I 10 fl 
TIME (WEEKS) 

Figure 1. Effect of additives on peroxidation of fatty 
ftcids. Esch aeries (A-F) contained 20 g of peenut butter. 
All additives vere dissolved in l ml o'f deionized water; 
concentrations were: peroxidase end tyros1nsee, 20 mg 
each; Etll'A, 0.1 rol>lole ; cupric acetate, O. Ol? m)lole. 

repreeente the control sample (commercial peanut butter to vhtch nothing ves 
odded). Curve E, for o sellTple to which vee added 1 ml of deionized veter, ehOlls 
t:.hat ..,oter con reduce peroxide formation. Atte-r 84 days of storage, the control 
increased in CDJIP content to 6.8, whereee the sample containing water increased 
only 0 .4 units . Therefore, for a proper cOU1P9rison of substances dissolved in 
water end added to peanut butter, curve E should be considered the control. It ta 
noteworthy that no mold fonoed on any of the samples vhose Jere vere initially 
sterilized by autoclaving. 

A sample or peanut butter containing boiled peroxidase (ro mg) ee an additive 
showed an increase to 2.9 µmoles CDHP per g, a net increase of 2.5 unite over 
the water control (compare curves Bend E). When EDl'A was added to this sample, 
curve c, t here vas o s1gnif1cont decrease in the amount of oxidation from 2.9 to 
l . I•. The copper-containing enzyme , tyrosinsee, (curve D) , oleo catalyzed per
oxidetion of ratty ocids over this 3-montb period (curve D), but to a leaser degree 
than the iron-containing enzyme, peroxidase (curve B). Cupric acetate, however, 
had a pronounced effect on fatty acid peroxidation. After 84 days , CDHP valuee 
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increesed to 14.6 (curve F), which repTeaente en increase of 14. ~ over the control. 
Coarparing the effects of free copper to bound copper ee f ound tn tyroeineee, the 
retio vss 14. 6 to 1.3, en ele~nfold increase i n lipid perax:1detion. 

Peanuts contain maay proteins t hat contain IM!t els; tyrosinsse end peroxidase ere 
only t~o of these, Although roasting the nuts ceusee heat-denat ured enzymes to 
lose their epectf'ic ect1vitieo 1 their ability to catalyze the peroxidation of fatty 
acids is not destroyed. Ory end Cherry (3) exemined approximately lioo seeds frOlll 
cultivere of Runner, Spanish, end Virginie peanuts grown in different ereee end 
found that they ell contained five common peroxidase is~ymee, 1n addition to 
several others in lesser amounts. 

Ceteleae, another iron-containing enzyme found in peanuts (3), was not tested far 
its catalytic ability in peanut butter, but this enzyme bee been sbCl'ln to catalyze 
nonenzymic perOX1detion in linoletc acid (4). The pesnut catelase showed the ssme 
two 1aozymes in ell 4oo seeds examined (3). 

The 1 rd of ve t e r mixed into pesnut butter a10~nted to e final wa ter concentration 
of 4.8j, vbich aha.red an apparent ent1Cllddent effect. As shown in Figure 2 , three 
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Figure 2. Effect of water cOQcentretion on lipid 
perox1dation. Esch sample contained 20 g of peanut 
butter. 

other concent rations of veter were compared for their effects on peroxidetion in 
peanut butter over a period of tvo months, When l.~ added veter ves added, the 
rate of peroxidstion did not differ from tb8t of the contr ol sample. Doubling 
the amount of veter did not increase peroxide formation for the firet 28 days end 
increased it only 0.4 CDl!P units etter tvo months; these resulto sul!8ested 
inhibition of peroxide formstion in this somple. Hawever, when only o.6~ water was 
added, it bebeved as e prooxident. In this case, the CDHP value r ose 2,8 units in 
26 days end increased to 6.1 uni te et'ter 56 days, much higher thsn the peanut 
butter control values of 1.4 and 2.7 , reepectively. 

Investigating the effects of veter on stability of foods, Lebuza ~ !1,. (5) have 
shown that veter cen act both es a prooxtdsnt and ea en antioxidant, depending 
upon the "veter activity", At hish end lov water 11ctivitiee, it behaved es e 
proaxidant, v~reae et ve t er activities in the medium renge, tt acted ee an anti· 
oxidant. Our results on pesnut butter , 11reeented in Figure 2, &ee111 to conform to 
the theories cif Lebuze &nd hie CQl(Orkere. 
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Since water can act either to promote or to retard lipid nxidet1on, peanut oil was 
tested ea the carrier solvent tor severa l metslloproteins end selts edded to peanut 
butter, Because peanut oil normall y contains about 83~ unseturated fatty scids 
(including about 2?~ l inoleic acid, the primary substrate for lipid oxidation in 
peanut products), one voul d expect the sample vith added peanut oil to sbO\i en 
increase in oxidation over thst of t he control. This was conri rmed by the results 
sh:iwn. in Figure ]. The control sampl e had e c~nge of 2,5 CORP units m1er the 
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Figure 3. Effect of verious sdd1t1ves suspended i n 
peanut oi l on lipid per oxidatton. Eech sample con
toined 20 g ~f peanut butter. Ea r.h additive was 
suspended in l ml of peanut oil; concentrations were 
sodilllll chloride, ~upric acetate, end ferric chlot~de, 
0 .02 ~ole; lipoxygenase, t yrosinsae , and perox1dsae , 
20 mg. Dur ation of eXl)erill'.ent vas t hree mont hs. 

3-month stol!ege period, \lhereos the one c ooteining added peanut oil increased to 
11.0. Sodium chloride, '1hich is nortnllll:y added t o peanut butter, had no effect st 
ell '1hen added in peanut oil; however, the tvo metal salts, cupric acetate end 
ferric chloride , shoved increase& up t o 9.5 end 7.2 , respectively. Addition of the 
copper-containing tyroa11111se and the iron-conteining peroxidoae again resulted in 
increases in rates of oxidation, but, ea ves shown in Ftsure l, neither enzYl'le vas 
as effective o cotelyst as the free copper. Lipoxygenese , the primary catalyst 
for enzymic oxidation of uneoturetecl fatty acids, oleo gave on increase tn the rote 
of perold.dstion, as expected, but the effect vas less then that caused by metsl
containing proteins. 

Since peenut oil praaoted oxidation, an inert mineral 011 voe t he next solvent 
tested. Mineral oil is a long-choin h,ydrocarbon containing very little, 1.f ony, 
unsotursted c0111)'l::>unds , ond should not hove any pro- or antioxidant influence on 
the additives. The additives ve1~ suspended in the oil by sonificatton end tested 
in peanut butter es previou.sly described. The results ere shO'•n in Table I . 
Added mineral oil caused en increase in CD!IP value from 2.8 t o 3.8 after 56 days 
of storage. Peroxidase had no effect when suspended 1n minerel oil (3.6 CDKP uni.ta 
after 56 days) , but re+3 (ferric chloride salt) hod o s1gnif'1csnt effect. In 28 
doys , the CDlfP velll(! ine1·eesed from ~'. 5 to I•. 2; etter 56 doys , the vol11e vos 7. 4, 
tvtce thot of the minerol oil control. E111'A added With t ho iron oelt caused only 
a slight decrease (dQl(n t o 6.3 units) ofter 56 doya of ntorage. Because of this 
lQl(ering errect of EIYI'A in mineral oi l , it was decided t ? eJ«imine severol con
centrations of EDl'A without edded metels t o study its effect on fatty acid 
oxidation. 

EDTA suspended in mineral oil caused e slight increase in CllHP values of peanut 
butters aft.er 56 days (see bottr.m of Table I), not a decrease 96 might be expeeted 
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Table I. Effect of Additives in Minerel Oil on CDHP Formation in 
Peanut Bl.ltter 

Additive 

None 

Mtnerel Oil (l ml.) 

+ Peroxidase (?O Mg) 

+ Fe+3 (0.05 mMole) 

+ " + EDI'A (0.1 mMole) 

Mineral oil (l ml) 

+ EI:ll'A (O.l mMole) 

+ (0.2 " 

+ (0.3 " 

(~) (56) 
CDHl' µMol es/ g peanut butter) 

!Alys Storage 

1.4 2.8 

2.5 3.8 

2.9 3.6 

4.? 7.4 

2.9 6.3 

(n) (56) 

4. 5 7.6 

).2 B.o 

).4 8.7 

5.7 8.3 

when trace metela were added to c9tel,yze peroitid.ation. Increasing the amount of 
El:II'A caused no difference in the amount of CDHP formed, which suggests that the 
main prooxidants in peanut butter are probably the endogenous metelloproteins end 
not the free metals. However, if t'ree metals are present in significant amounts in 
the peanut butter, EPTA should retard their catalytic effect more readily than it 
does with pero:<idese. 

A~er analyzing many different samples of commercial peanut butters over the past 
year, we observed that no two samples had the same initial peroxide content. This 
observation suggested that theq.iality of the peanuta ~fore roasting endproceasing 
v3ried considerabcy and that they were elreeQ.v in different stages of peroxidation. 
Figure 4 presents the initial CDHP contents of nine of these peanut butters. The 
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nine dif"ferent peenut butters. 
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val ues vary f r om 3 . ~ to as hi gh ea 15. 5 , whi ch indi cates t he t the history of t he 
peanuts prior to pr ocessing i s ju.st aa important e s the conditions present afte r 
pr ocessing, Thi s finding stresses the importance of performing e quelity cbeok 
for peroxide cont ent of the peanut s before proces s ing. 

Since both free end protein-bound i r on end copper catslyze per OX1dation of 
fatt y ac ids i n peanut butter, ve determined total i r on end copper contents 
o1' peanut but ter by atomic ebearptioo ~ctroscop;y. The r esults {Table ll) 

Table II, Iron and Coppe ?" Contents of Differ ent Peanut Butters 

Semple i:Ir on 1-Copper 

A 0 . 001 0.01 

B 0 .006 0. 01 

c 0 .003 o.o4 

D 0 . 002 0.01 

show t hat all four samples di f f ered i n iron content, where only one 
di ffe red from the other t hree i n copper content. The percentages very from 
0 . 001 to 0.006 (10 ppm to 6o ppm) for iron ond 0.01 to o.o4 (100 ppm to 
400 ppm) for copper. Although List et J!l. (6) have reported that free 
copper i s present in oil extrected from soybeans and thet concentrations es 
lov as 30 ppb vere active catalysts of eutoxtdstion in the oi l, we suspect 
that most of these metals in peanuts ere present i n bound f om es mets llo• 
proteins. 

SUMMARY 

Water in peanut butter i ni'luenced peroxideti on of fatty acids . Depending 
upon its concentration the voter either pr omoted or retar ded oxidation. 
As 11 ttle es 2 . 4~ acted es en entioxident. Salta end metslloproteine con
taining iron CYr copper vere major cetalys u of peroxide fonnatioo in peanut 
butter. Ci tric acid end E!Yl'A, vhich ere effective cbelsting agents , r educed 
t he peroxidizing effects of these motel -cstelysts, being more effective vben 
added i n a queous soluti on t hen in either peenut oil or s minerol oil. 
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ABSTRACT 

Natural crossing of peanuts, Arachis hypogaea L., in Puerto p;.co wae measured by 
alternate hill planting of seven varieties with the dominant marker line Krinkle 
and counting the hybrids in the progeny from the varietal plants on an individual 
plant basis. ln the 2-year study 1969 and 1970 at lsabela, Puerto Rico, natural 
outcrossing averaged 0.27 and 0.09%, respectively. Varietal and seasonal differ
ences were noted. Natural outcrossing in peanuts was less at lsabela than that 
reported for other areas. The amount was similar to Holland, Virginia for the 
varieties tested in both areas. Tennessee Red had the highest mean natural out
crossing with 0.29% (range ; 0.09 to 0.49%) and Virginia Eunch 67 had the lowest 
mean with 0.08% (range~ 0.05 to 0.10%). Argentine was lowest in 1970 with 0.02%, 
but not the lowest mean over two years. The level of natural outcrossing in 
peanuts at lsabela would give in the next generation 20 to 484 natural hybrid 
plants/ha (8-196/acre) at the present co11llll9rcial planting rates and 3 to 81 plants/ha 
(1-33/acre) space planted to 0.6m (2 ft) for breeding work. This has implications 
in maintaining purity in peanut breeding lines grown in Puerto Rico. 

INTRODUCilON 

Peanuts were once throught to be totally self-pollinated and that natural 
hybridization was almost non-existent. Stokes and Hull (1930) stated, "It is 
generally believed that cross fertilization occurs very infrequently in coD11Don 
peanuts." Recent studies have shown that natural hybridization does occur and 
sometimes at alarming rates. Kushman and Beattie (1946) found 17 hybrid plants 
among the 200 gr0<m from "off type" seed in Virginia. Natural outcrossing has been 
reported in Java (Bolhius, 1951), India (Srinwasalu and Chandrasekaran, 1958), and 
Rhodesia (Smartt, 1960). Natural outcrossing frequencies were 0.73-2.56% in nine 
varieties studied at Tifton, Georgia in 1959 (Hammons, 1964). In peanut breeding 
nurseries at Tifton the levels of natural crossing range from 0.25 to 6.16% (Leuck 
and Hammons, 1969). Hammons has found in some cases as much as 10% natural out
crossing (USDA, 1963). A recent study at Holland, Virginia, showed outcrossing 
frequencies of 0,01 to 0.55% over the 3-year period 1963 to 1965 (Culp. ~.~1968). 

The vectors of natural outcrossing have been extensively studied (Rall1Illons, 1963~ 
llammons, et. al., 1963; 1966; and Leuck and Hammons, 1965a, 196Sb). The principal 
insects observed visiting the peanut flowers in the early morning are solitary bees 
of the Halictidae and Magachilidae families. Several species of the Apoidae 
family are effective flower trippers, but they usually visit the flowers later in 
the day after most self-pollination has occurred. 

Seed increase of peanut introductions and breeding lines during the winter months 
have been very successful in the past four seasons in Puerto Rico, but information 
was not available on how much natural outcrossing could be expected. The objective 
of the e..xperiinenta reported here was to deterllline the amount of natural outcrossing 
in this geographical area, 

PROCEDURE 

Varieties included in the study were Argentine and Starr (Ara.chis hl'.J'ogaea ss. 
fastigiata var. vulgaris); Tennessee Red (ss. fastigiata var. fastigiata); 
Virginia Bunch 67, Early Runner, Florunner, and Florigiant (ss. hypogaea var. 
hypogaea). Seeds of these varieties were planted in alternate hills with the 
dominant genetic marker line (Culp~· al., 1968, HalTIIllons, 1964) with hills 0.6m. 
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(24 in) apart and rows 1 m (40 in) apar t. nte pl anting was a randomized compl ete 
block des ign with six replications for five of the varie ties. 

Individual variety replicates consisted of 11 hill s o f the tester variety alternat
ing wi th 12 hills of Krinkle. The p lanting consisted of two tiers of plots with 
three replications in each tier . The two outside rows on both sides of the t wo 
tiers were pl anted with t he varieties Starr and Florunner in alternate hills with 
Krinkl.e. This arr angement provided only four replications of these two ent ries wi th 
randolllliess restricted. 

Thiram-treated seeds were hand planted with two seeds per hill on December S, 1969 
and November 18, 1970. Following emergence the plant s were thi nned to one per hill. 
Plants were dug at approximately 130 days after planti ng. Ten plants of each test 
variety were harvested f rom each replication . 

The pods were picked, f r ied, and shelled with the identity of t he aeed of individ
ual pl<mts being maint~ned togethar with the location of each plant i n the field. 
The seeds from the 1969 planting were planted in benches of sand i n the greenhouse . 
After 14 days the plantings were checked for Krinkle progeny and the number o f 
Krinklee and no rmals were recorded. The seeds from the 1970 planting were planted 
direct ly into the field and data recorded as i n the greenhouse planting. 

The per centage of plants wi th outcroesed seed was datermined by calculating the 
number of plant s vith crosses in each variety as a percentage of the total planes 
in each variety . The randomness of the outcross~ng was det ermined by div i ding the 
tes t area into eight equal parts and using the X test for randomness. 

RESULTS 

The plants developed no:rmally under good field conditions 'Wi t.h irrigation and 
periodic i nsecticide spr ayi ng. No major field problems occurred except heavy 
infection of rust late in the season of both years. The extent of plant growth 
was moderate with sonie overlapping of branches of adjacent plants withi n the row, 
but no overlapping between rows. Flowering began approximately four weeks a fter 
planting and continued throughout tDOSt of the growing season. Nearly all flowering 
ce88ed after the heavy infection of r ust. 

In 1969, the percentage of plants that outcrossed at least once with Kr inkle was 
highes t in the case of Earl y Runner 36 , 7% and Tennessee Red 37 . 9% (Table 1). 
Virgin ia Bwtch 67 and Florigiant had the least number of outcroased plants with 
3.3 and 10 . 0%, r espective ly. In 1970 Ear l y Runner and Florunner had the most ouc
crosses with 16.7 and l.S.0%, respectively; Argentine had the least number of out
crosses with 1.7%. All of the varie t i es except Starr and Virginia Bunch 67 had 
considerably l.ess plants with crosses i n 1970 than in 1969. With the average for 
all varieties combined in 1969 more than twice that for 1970 (19. 8 vs 9.0). When 
data for bot h years were combined, 14.4% of t he plants produced at l east one out
cr ossed seed. 

The minimum percentage o f natural outcrossing in the seven varieties, dete rmined by 
the Krinkle seedlings observed among the progeny from individually harvested plants, 
is shown in Table 2. In 1969, the percent of outcrossing with Krinkle ranged from 
0 . 05 to 0 . 49% for Virginia Bunch 67 and Tennesacc Red, respectively. The pe r cen t 
of outcroasing in 1970 was considerably less with a range from 0 . 02 to 0 .13% for 
Argentine and Early Runner, respectively . The mean for the two yearu r anged f rom 
0. 08 to 0 . 29% for Virginia Bunch 67 and Tennessee Red, respectivel.y . The amount of 
reduction of crossing in the second year va-ried Cor the respective varieties . 
Tennessee Red had the highest outcrossing in 1969 when the mean level. was 0 . 27%, but 
was equaled or exceeded by severalvorieties in 1970 . When t he mean level. was less 
t hon 0 .10 percen t , The pl ants with demons tra t ed outct:osses showed onl.y a Sll1Bll 
number of c rosses per plant in most coses . Most a howed onl y one or t\.'O outcrossoe 
per plant , or occasionally three outcrosses . One plant of Tenne99ee Red showed 
four outcrosses and one plant of Argentine showed seven in l.969 . 

The numbers of seeds produced on the test plant s as shown by t he number of progeny 
(Table 2) were quite similar for the 2 years . On the other hand , varieties differed 
in seed production. 
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The Chi-square values in the t e9tS for randomness of crossing in the test area were 
not 9ignif icant for number of plants with crosses (1969 x2 • 8.367, 1970 • 6.470, 
df • 7) or for nuuber of crosses (1969 x2 = 12.945, 1970 • 7.540, df = 7) . The 
location wi thin the test area vi.th respect to the prevailing wiod or prox::i.aity to 
tha same or other crops apparen t l y did no t signi ficantly affect t he extent of 
natursl crossing. 

D!SCUSSlON 

A striking aspect of the results of this study is the low level of natural crossing 
that was recorded. The level o f natural crossing recorded is by no means a valid 
estimate of the total outcrossing t hat occurred in our test plantings . No informa
tion is available on the extent of the outcrossing of the test varieties on Krinkle, 
outcrossing of the test varieties with one another, or outcrossing among different 
plants of the same variety or BlOOD8 flowers on the same plant. H.olo1ever, we feel 
that our results are a reasonably reliable estilnate of the degree of contaroination 
that might result from natural outcrossing when plants of two peanut genotypes are 
grown in cl ose proximity to one another at or near lsabela, P.uer to Rico, during the 
winter months . 

The potential for natural crossing in peanuts is deteraiined by the presence of 
functional flowers that have not been s elf-pollinated and vieitetion of euch flowers 
by bees that carry peanut pollen . Ihe generally low level of natural crossing re
ported £or peanuts suggests that most flowers are self-pollinated before they are 
viaited by pollen-carrying bees. 

Leuck and Hammons (1969), have reported the presence on plants of two varieties of 
morphologically atypical but otherwise functional flowers with open keels, and 
anthers and stigma separated sufficiently to make natural self pollination unlikely. 
The varieties differed significantly i n the proportion of these a typical flowers. 
l n areas such as Tifton, Georgia, and Beltsville, Maryland, where individual 
peanut flowers are visited repeatedly by bees, the level of natural crossing doubt
less i s deteXT11ined largely by the extent to which the flowers have not been self 
pol linated prior to visits of pollen-carrying bees. The extent to which euviron-
1'1entsl conditions might influence the occurrence of such floi.oers is unknown. 

However, i t seems unlikely that morphol ogical differences in f lower s could be 
responsible for the three-fo l d diffeTence in natural crossing at Isabela between 
the two seasons. The winter climate at Isabela is an equable one , with rain infre
quent. Ihe average daily temperature for the 1969-1970 and 1970-1971 seasons was 
64°F • .minimum and 88°f. ms:dmum. The temperature did not fluctuate greatly from 
day to day or from year to year, which is typical of the area. Suuehine was 
abundant and the temperature rose quickly after sunrise so that bee activity was 
not ha.G1pered by cool daytime temperatures. 

Co.mparatively few bees were observed visiting peanut flowers i n our plantings. 
Ye suspect that infrequency of bee visits probably was responsible for the 
unusually low level of outcroseing during the 1970-1971 season. With the exception 
of Argentine, differences in outcrossing to Krinkle probably wer e not statistically 
significant. We have no logical axplanation for the very low f r equency of outcross
i .ng of Argentine. Avoidance of Argentine flowers by bees seems i•pTobable. A 
possible explanation might be a disproportionate loss of natural crosses aG"Oug the 
seed of Argentine that s plit on shelling , that were lost because of decay during 
maturatiJJn on the plant, or that failed to germinate when planted. However, we 
have no evidence that any of these facto rs were operative. 

Differ ences in outcroseing among varieties in 1969, when the average level was 
three ti.Jnas that for 1970, probabty reflect largely differences in frequency of 
flowers that were not self-pollinated by the time the bees reached them. Under 
situations where bee visitation of flowers is not extensive, possible insect 
preference for flowers of certain genotypes Illig.ht be a factor in the extent of 
natural crossing. 

Our r esults in 1969 probably are a suora realistic indication of the level of 
unidiractional natural cr oBSing that mi ght be anticipated a t I sabels than are 
r eaults i n 1970. 
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The general levd of natur al crossing at Isabela roughly approxlliated that of the 
Hme varieties tested at Holland, Virginia. At Rol land, Tennessee Red was the nost 
promiscuous, Virginia Bunch 67 the least, and Argentine was inter»iediate. A similar 
ranking of these varieties was o btained in our study. Of varieties tested for the 
firs t time, Early Runner and Plorunner approached Tennessee Red, Starr was simils r 
to Argentine, and Florigiant was about as low as Virginia Bunch 67 in extent of 
natural crossing at I sabela. 

The range of natura l crossing of 0.02 to 0.49% encountered in our study at I sabel a 
would pose no problem for a peanut breeder who ie interested in advancing breedi ng 
lines one generation by growing them. in Puerto Rico during the winter months. 
l:lowever, natural crossing levels wi thin this range could be important in the 
production of breeders seed or in genetic studies where ~aincenance of genetic 
integrity is essential. 
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Table 1. NllUlber and percentage of plants with one or more crosses 
in 1969 and 1970 

Percentage 
Number o f test 2lants with 

Variety Year Observed With crosses crosses 

Argentine 1969 60 8 13.3 
1970 59 l l.7 

Starr 1969 40 5 12.5 
1970 40 .5 12.5 

Virginia Bunch 67 1969 60 2 3.3 
1970 60 3 5.0 

Early Runner 1969 60 22 36. 7 
1970 60 10 16. 7 

l'lorunner 1969 40 10 2.S.0 
1970 40 6 15.0 

FlorigLmt 1969 60 6 10.0 
1970 60 3 s .o 

Tennessee Red 1969 58 22 37.9 
1970 60 6 10.0 

Total 1969 378 75 19.8 
1970 379 34 9.0 

Mean 14.4 

Table 2, Total seedlings, Krinkle seedlings, and percentage outcrossing to 
Krinkle for seven peanut varieties grown at lsabela, Puerto Rico 
in 1969 and 1970 

:Total seedlin~s: Krinkle Outcrossing 2ercentage 
Varietv 1969 1970 1969 1970 1969 1970 Mean 

Arg.,ntine 6,046 6,112 19 0.31 0.02 0.16 

Starr 4,272 4,144 8 .s 0,19 0,12 0,16 

Virginia !lunch 67 5,583 5,923 3 6 0.05 0.10 0,08 

Early Runner 8,164 7,633 28 10 0.34 0.13 0.24 

Flo runner 4,809 4,627 14 6 0.29 0.12 0.20 

Florigiant 4,862 5,408 6 3 0.12 0.06 0.09 

Tennessee Red 6,531 6,604 32 6 0.49 0.09 0.29 

Total 40,267 40,651 110 37 0.27 0.09 0.18 
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Table 3. Number of Krinkle progeny per plant and field location 1969 

P!ant number Plant number 
Varie~ : : l 2 3 4 5 6 7 8 9 10 : : Varie~ : l 2 3 4 5 6 7 8 9 10 

Starr Starr 

J?lorunneT l 2 l Plorunner l l l 2 

Argentine l 7 3 3 Early Runner l l l l 

Tennessee Red 1 1 4 1 Virginia Bunch 67 2 

B.arly Runner l l l l 1 Argentine 

Virginia Bunch 67 Plorigiant l 

Flori giant l Tennessee Red 1 2 

Florigiant l l Tennessee Red l 1 1 1 2 2 .1 

"' Karly Runner 3 l Early Runn«r 1 1 l l 

Argentine 2 Florigiant l 

Virginia Bunch 67 Argentine 

Tennessee Red 2 Virginia Bunch 67 

Eady Runner l 2 Florigiant l 

Tennessee Red l l l 1 EaTly Runner 1 l l 2 3 

Argentine l Argentine l 

Florigiant Virginia Bunch 67 

Virginia Bunch 67 1 Tennessee R.ed l 3 l l 

Starr 3 l Starr 2 1 2 

;:;:; 
"" 

Florunoer 2 l Flo runne r 



Tabl e 4. Nuuber of Krinkle progeny per plant and field location 1970 

Plant number Plant nu:mb~er 

Varie~ : l 2 3 4 5 6 7 8 9 10 : : Varie~ : 1 2 3 4 5 6 7 8 9 10 

Starr l Starr l 

Flo runner 1 Florunner l 1 l 1 l 

Early lhmner l l Tennessee Red 

Fl.origia.at I Argentine 

Argentine Virginia Bunch 67 

Virginia Bunch 67 Flori.giant: 

Tennessee Red Early Runner l 1 

Florigiant Argentine 

Virginia Bunch 67 2 3 l Virginia Bunch 67 

Tennessee Red l l l Tennessee Red 

Argentine l Early Runner l 1 

Early Runner Flori giant l 1 

Tennessee Red l l l Argentine 

Florigiant Florigianc 

Early Ruimer l l Virginia Bunch 67 

Virginia Bunch 67 Early Runner 1 l 

Argentine Tennessee Red 

Starr l l Starr l 

Flo runner Flo runner 
0 v 
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ABSTRACT 

Foliage was removed from Florunner peanuts with a mowing machine during 1970, 1971, 
and 1972. Yields were decreased when 33% of the leaf area was lost at several 
growth stages. Yield was reduced more the later leaf loss occurred and was signi
ficant 90 days after planting, ranging from 441 to 899 lbs/A reduction, Plots with 
removal of 10-15% of the leaf area yielded 4270 lbs/A, while 50~ leaf loss average~ 
2504 lbs/A compared to 4443 lbs/A in the untreated plots. Yields of the plots 
mowed late in the season and the 50% leaf lose plots were reduced less by late har
vest than was the check. 

Even though yield reductions were not significant following 33X leaf loss 50 to 80 
days after planting, average yields were lowered more than would be col!llDercially 
acceptable. 'When check plots yielded over 5000 lbs/A, yield loesea were greater 
in the mowed plots than when check plot yields were below 5000 lbs/A. 

PAPER 

Peanut foliage is eaten by several insects in Florida including armyworms, corn 
earwor111s, velvetbean caterpillars, green clover worms, cutworms, and the red necked 
peanut worm. Therefore, we felt the first step in establishing an action thresh
hold for foliage feeding insect control would be to learn what effect foliage loss 
would have on yield. 

MATERIALS ANI> METHODS 

Field experiments were conducted at the Agricultural Research Center at Marianna, 
Florida, during the growing seasons of 1970, 1971, and 1972. The primary soil 
types on which these studies were conducted were sandy lo&lll8 and loamy sands. Con
ventional land preparation, fertilization, ineect and disease control, and other 
cultural practices were followed. During 1970 copper sulfate was applied for con
trol of Cercospora Leafspot, while during 1971 and 1972 Ben late was utilized. 
Insecticides were applied to all plots and leaf feeding was never apparent. 

The 'Florunner'variety was planted in 36 inch rows at a seeding rate of 85 pounds 
per acre on April 28, 1970; May 10, 1971; and May 22, 1972. Each plot consisted 
of two 20 foot rows replicated 4 times. The 1970 and 1971 atudiea were irrigated, 
while the 1972 teat was not irrigated and experienced ~oisture atresa in early June, 
August, and September. Leavee were re1D.oved from the tops of the plante with a 
rotary mower mounted on a 3~po:Lnt hitch with an adjustable rear wheel. The wheel 
height was set to remove approximately 33% of the leaf area, During one mowing each 
year the wheel setting wae changed to remove 10-15, 20, 33 and SO% of the leaf area. 
At the 50% setting 50% or more of the leaf area was removed as well as some of the 
branched or potential pegging area of the plants. 

RESULTS AND DISCUSSION 

Removal of 33% of the leaf area lowered yields, though not significantly in all 
tests (Table 1). The closer to harvest time that mowing occurred, the greater 
yields were reduced with significant reductions after 91 daye of plant growth. The 
higher yield levels during 1970 and 1971 showed more significant reduction than 
was obtained from 1972, when yields were lower. The average yield reductions for 
the three years 6how a decrease in yield tha later in plant maturity that leaf area 
was removed. 
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Table: l Florunner peanut yield• following removal of 33% of the leaf area. 

Da:z:s after 2lantina lllOVina occurred 
Year 0 51-60 61-70 71-80 81-90 91-100 101-110 

1970 44274 4228ab 4527 
a 275lbcd 247lcd 

1971 55828. s101ab 4967b 4992b 4299c 4337c 

1972 3320
8 

2889 
ab 28098 b 27868 bc 2657abc 

Ave . 4443 3995 3888 4002 3828 3544 

Yi ,eld reductioue were greater during 1970 than during 1971 or 1972, when leaves 
were removed after 91 daye of plant growth, yet at 81-90 daya the yield was reduced 
le.es dudng 1970. An average yhld reduction of almost 500 lba/A following leaf 
removal at 51-60 days af t er planting was not statistically significant but could be 
very important to the producer. 

When different levels of leaf area were removed, greater yield reduction resulted 
as the percent leaf lose increased (Table 2). 

Table 2 Yield of Florunner peanuts following removal of varying percentages of 
leaf area. 

Daya after % Leaf removal 
Yur planting 0 10-15 20 33 so+ 

1970 108 44278 42579 b 3986abc 2471cd 165ld 

1971 65 5582a 54828 b 5372&b no1ab 4163c 

1972 58 3320a 3072a 2257bcd 28898 b 169ad 

3 Yr . Ave, 77 4443 4270 3872 3487 2504 

The magnitude of loss was lees during 1971 when yields were higher. Yield reduct
ions following 20 or 33% leaf removal was not always eignificant, but lose of over 
100 lbs of peanuts per acre would be important to the grower. The 10-15% leaf 
removal was close to an acceptable level, eiuce the reduction wae leas than 200 
lbs/A. Losa of 20% or more of tha foliage would certainly be too aevere. The 
greater reduction in yield during 1970 than 71 or 72 probably was due to mowing 
at 108 daye compared to 65 and 58 daye respectively. (Table 2). 

Rach year two diggings were made f r om each plot approximately 7 days apart. The 
later diggings were much lower yielding than the first except for plots mowed 
after 90 days of age. Those plots had greener l eaves later in the season and 
de layed digging was beneficial. FrOG1 these yield results delayed digging might be 
warranted if leaf area 11 lost from a peanut field after 90 days of growth, 
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PRCII'EINS FROM PEANUT CULTIVARS (ARACHIS HYPOGAEA) GROllN 
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by 
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AB.STRACT AllD PAPER 

ABSTRACT 

Seeds from Argentine, Starr, and Comet varieties representing the 1970 crops in 
Georgia, Oklahoma, end Texas were selected for this study. By solvent extracting 
the seed& on e laboratory scale, peanut flours having nitro~n contents of epproxi
m&tel:y 10~ were obtained, 

Protein isolates were prepared from each of the flours by extraction With mild 
salt solutions buffered to pH 7.0, The amino ecid compositions, including eveil
sble l;yeine C!)lltente, of all the flours end isolates were determined. The reeults 
were caapared with respect to varietal differences and geographical areas where 
the peanuts vere grown, 

PAPER 

INTRODUCTION 

In 1971, an in depth study of proteins from peanut cultivere grown in different 
eresa wee begun at this leboretory. Data reported earlier showed quslitetive and 
quantitative vertations in the electrophoretic and immunochemical properties of 
proteins isolated from these sall1J)les (1,4,5). As a result of these studies interest 
was concentrated on cultivara of Spanish type peanuts grown in Georgia, Oklahoma, 
and Texas. Recent reeeerch bas been direct~d toward the potential use of peanut 
proteins es flours end/or isolates for incorporation into food products for human 
consumption. For such e uee, knowledge of the amount end quality of any protein 
is essential. Therefore, flours and soluble isolates were prepared from Argentine, 
Coniet, end Starr variety peanuts from the different growing areas, Nitrogen and 
amino acid contents of all fractions were determined, and these date were examined 
for varietal end/or geographical ares differences, Results of this survey ere 
reported in this paper. 

PREPARATIOU OF SAMPLES 

a) Flours: 

Twenty dehqlled intact peanuts were homogenized in 4o ml acetone i~ a Sorvell 
Omnimixerl/ for 5 min, at 5° C. The homogenate was f'iltered, then rehomogenized 
With s sceond 4o ml portion of acetone. The filtrates vere combined and lll!lde up 
to 100 ml. A 5 ml aliquot was vithdrs\lll from each for estimation o~ oil contents, 
'l'be oil-free meal (flour) was air-dried, weighed, end divided into two portions. 
One wee analy~ed for nitrogen end amino acid contents; the second was used to pre
pare s soluble protein isolate. 

'!/. Presented et A.P.R.E.A. Meeting in Okl.shom9 City, Oklahoma, July 15-lB, 1973. 
g/ One of the facilities of the Southern Region, Agricultural Research Service, 

U, s. Department of Agriculture. 
3. It is not the policy of the Department to recarnmend the products of one 

company over thoee of any others engaged 1n the serne bu&iness. 
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b) Iao1'!tes: 

A wdghed amount of fiour we.a suspended in 1~ NaCl buttettd to pH 7.0 with 
lleHCO~ et a w/v ratio of 1:10. The slurries vere equilibrated for 10-15 min,, 
t hen stirred for one hr. at rOOlll temperature, ~· C. After being centrifuged at 
22° C for 25 min, et 39,100 x g, the eupernetents were decanted. Salta were 
removed from both :fractions, B1.Q>erll8tant and insoluble residue, by dialysis 
against four portions of deionized water et e 1:100, v/v ratio, After dielyeie 
both fractions were freeze-dried, then stored st 0° C until used. Tot.el nitrogene 
of both of these fractions and amino acid contents of the soluble isolates were 
determined, 

A second series of meals end ieollltee were prepared es described above, except that, 
for comparison, skins were removed before tbe peanuts were deoiled. 

A schemtic illustration of the preparation of the eamJll.e ie shown in Figure l, 

ANALlTICAL ME'l'HOD3 

Total nitrogen contente were deteniined by the KJeldahl procedure. Amino ec:.ide 
1Jere determined by gee chromatography es described by Conkerton (:?). AV111lable 
lyeine contents were determined by the dinitrofluorobenzene derivatization 
technique (6). 

RESULTS AND DISCUSSION 

Since theee experiments were carried out on a laboratory scale, results ere com
patible with -- but not neceaaerily convertible to •• thoee obtained by large
ecale commercial production methoda. All aeede yielded s light oree~ colored 
flour frO!ll which e white Jlroteio iaolate was obtained, Removal of ek1ne before 
deoiling bed very little effect on the colors of the flours end no apparent effect 
on their chemical compositione ee ineeeured in these experiments, Since the skin 
pigments were not soluble in the buffered salt solution used to extract the pro• 
tein, they "ere Be}lereted eesily froo the 1aoletee. Dete for oil contents of the 
seede and nit~n conteats of the flourll, teolatee, and residues were el.Jlloat 
identical, as indicated by the everage values for each variety i n the t hree graving 
areas (Table 1). 

Table l. Varietal COfl1Par1eon of Spanish Peanut Cultivers 

OU Nitrosen Content 
Content Flour Isolate Residue 

i ~ ~ ~ 

Argentine 46 9,7 16.7 3.2 

Comet 45 9,6 16.9 3.3 

Sterr 45 9.T 17.l :?.8 

Geogrepbioal comparison of tbe cul ti vars also indicated sim11'!r1 tiee in these 
valuee (Tsble :?). 

Table :?. Geographical Compsrieon of Spanieb Peanut Cultivare 

Oil Nitrosen Content 
Content Flour Iilo1ste Residue 

;; ~ ~ ~ 

Georgie 46 10.l 16.7 3,1 

Oltl.ah011111 ~5 9,6 17,l 3.0 
Texas 46 10.l l!.2 3. 1 
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PREPARATION OF PEANUT FLOUR 

AND ISOLATE 

PEANUTS 

• HOMOGENIZE 
WITH ACETONE 

I 
I FILTER I • OIL 

l 
AIR DRY 

I 
59o/o FLOUR 

PROTEIN t 
EXTRACT WITH 

NaCl AT pH 7.0 

I I CENTRIFUGE I • RESIDUE 

t 
I DIALYZE I ~ SOLUBLE 

t 
FREEZE-DRY 

t 
PROTEIN ISOLATE 
(1003 PROTEIN) 

PROTEIN = N CONTENT x 6.25 

figure l, Preperetion of Pel!lnut Flours end Protein Isoletes. 
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Tbe analogy betveen these peanut extended to their amino e~id petterna. Therefore, 
v&luea vere averaged t o el.low varietal end geographical C01JIP8rieoos. 

I n ~ 2, t he geographical and varietal CQ!llP8rhon of some or the essential 
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Figure 2. Spanish Peenut Floure - Com:perison of SOl!le Eseentiel Alllino Acids. 

amino acids of t hese f'l.ouz'e are illustrat ed. There did not seeM to be any con
sistency in di:rterences in amino acid contents with respect to the growing ares. 
Except for methionine, Starr peanuts vere slightly lOlier in each of these essential 
amino acids than either Argentine or Caaet peanuts. Jl'ovever, the differences ver-e 
not s1gn1ticsnt, 

These values ere e1n11ler to Roaen'o date (7), except for tsoleucine end veline, 
wb1ch were significantly lower then published literature values of 3.3 end 3.7 
g/16 gN, respectively. Altb~b these lower ~elues may be attributed to varietal 
differences, there is e possibility that earlier data lOllY be misleading. A gas 
chrOln8tographic enel.ysis of standard soybean and peanut meels yieldad highly 
reproducible results for 1eoleucine end valine, but the values were l011er then 
date obtained on the asme meals by t he claesicsl ion-excbenge procedure(~). In 
addition, other investi ga tors have reported unexpectedly low isoleucine values i n 
peanut meals (8). 
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Por the isolates, the geographical and varietal oomperieons of these essential 
amino acids, excludtog met hionine, ere illustrated in Ftgure · 3. Stmil.artttes in 
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Figure 3, Speniah Peanut Protein Iaolstea - Cocilperison of Soine Essential Amino 
Acids 

these samples on both a ge03raphicol and o varietal bosie were more obvious than 
those found for the flouro . Sevenil of the isolates, including ell obtained 1'ran 
Comet variety peanuts , did not contain meeeurable o~ounta of methionine. Althouah 
research 18 underway, it haa not been detennined vhether the absence of methionine 
represents o selective fractionation of the proteins or o loss of methionine during 
either preparation of the tsolste or eydrolysis before amino acid onal,ysi&. 

In odd.ition to total lysine determinationo, chemically available lysine (AVL) vas 
determined for all flours and isolates. The AVL of ell isolates represented 90~ 
or more of their t otal lysine contents . Fom Toble 3, it is BPl>Srent that, whereas 
the Stor r variety hos lown total lysine contents then the Argentine or Comet 
varieties, the AVL of ell samples are similar. Therefore, the average ovoileble 
lysine content of Storr peanuts "88 approximately l~ higher than that aveileble 
in Argentine and Comet peonuts. Since Storr peanuts veTe @Town in each area, 
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Table 3. Varietal Comparison of Aveilable Lysine 1n 
Spsniah Peenut Flours 

Iqeine AVL i 
sl16 sN s.ll6 ~ Av11il11ble 

Argentine 3.T 2.6 70 
3.3 2.5 16 
3.8 2.2 58 

Comet 3.7 2.4 65 
3,4 2.3 68 

Sterr 2.6 2.2 65 
2.8 2.0 n 
2.9 2.2 63 

there was no apparent correlation on a geogrephicel basis (Table 4), 

Table 4. Gi!ogrepbical Comparison Of Available ~sine 
in Spanish Peanut Floul'll 

l(ys1 ne AVL i 
'lo 'f, Ave1leble 

Georgia 3.7 2.6 70 
2. 6 2.2 85 

Oklahoma 3.3 2,5 76 
3.7 2.4 65 
2.8 2.0 Tl 

Texas 3.8 2.2 58 
3.4 2.3 68 
2.9 2.4 83 

It must be einphesized, h011ever, that these date represent only one crop year; 
tberefore, evidence sucb es veri8tiona in onrl.no ecid content would hsve to be sub· 
atentisted by additional samples from different plent1ugs over several yeere. 

Potential uses of peenut flours end isoletes such es those prepared in this study 
include supplementation of breeds, deiry-type products, beverages, end comminuted 
meet products. General use of oilseed proteins for such products in the United 
States hes been limited primerily to soybeans. In e comparison of the amino acid 
profiles ot soy flours end isolates (3) Yith similar profiles of Spanish peanut 
flours end isolotee, the most obvious advantage of the soy products is their high 
lysine contents. However, tbe blend flavor of pee nut protein products offers a 
number of odvantages for food formulations , especially ln combinetions Yith other 
vegetable proteins. 

CONCLUSIONS 

!lets reported here on Spenish peanuts from one ~rop year in Georgie, Oklahoma, end 
Texas suggest that: 

1) Geogrepb1ce1 eree ot gratorth does not effect the chem1ce1 composition of flours 
or soluble protein isolates ot Argentine, Comet, end Starr peanut cultivars. 

2) Slight differences are evident in essential amino acid pro.filee of flours from 
Starr paenuts as co1!!pered Yith flours from Argentine end Comet peenute, 

3) Varietal differences ere not evident in soluble protein tsolstes from these 
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three cultivars. 

HOliever, until analogous d&te ere obtained on additional ssmple9 frOlll several crop 
years, the varietal differences in the flours cannot be considered significant. 
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ABSTRACT 

Ronstar™ under evaluation as a precmergence herbicide in peanuts and other crops 
since 1967 offer• a broad •pectrum of activity on a •ride range of soils. Many 
problem weeds such as signalgrass (Brachiaria sp.), crabgrass (Digitaria •P·), 
pigwccd (Amaranthus sp.), and lamb•quarters (Chenopodium sp.' are controlled with 
1.0 pound active per acre of Ronstar while peanuts have shown tolerance to 3.0 
pounds active per acre. Crop tolerance and activity on weede combine to m;ikc 
Ronstar a potentially promisfog new herbicid4l for the peanut industry. 

PAPER 

Under the environmental conditions experienced in peanut production, it is often 
desirable to employ a residual preemergence herbicide. With this in mind, the 
Chipman Dlvislon of Rhodia Inc. in 1968 began development of RonstarTM. In the 
past five years of evaluation, RonstarTM has proven selective on peanuts, effective 
fo controlling a wide spectrum of weede, and t:o be in harmony with the environment. 

RonstarTM, 2-tert-butyl-4-(2,4-dichloro-5-isopropoxyphcnyl)-t:.2-1,3,4-oxadiazolin-
5-one, was di•covered by rc•earch l;iborator1es of the Societe des Usine• Chimiques 
Rhone-Poulenc, Paris, F-tance. RonstarTM is of a low order of oral acute toxicity, 
LD50 in rats and miee>3.S g/kg; dermal acute toxicity, LD50>2.5 g/kg, is also 
low. Inhalation studies have shown little hazard on LD5o's of ,.34 mg/L. RonstarTM 
has proven non-irritating and non-sensitizing to normal intact skin of man at field 
use rates. Toxicity to wildlife and fish ie also of a low order - LD5o's in 
mallards 71,000 mg/kg and quail approximately 6,000 mg/kg; the LC50 in fresh water 
fish is >9 ppm for all species tested. 

The persistence of Ronstar™ in soils is little affected by sca•onal changes; the 
normal half-life varies from 4 to 6 months under limited cultivation. RonstarTM 
is strongly absorbed by soil colloid• (and humus) and very little mtgrstion or 
leaching occurs; however, persistence doee not vary with soil type. Useful doses 
for control of annual weede lie between 1.0 and 3.0 lbsi/A when applied to bare 
soil, and some correl3tion exists between dose rate and rluration of weed control. 

Ronstarlll is a contact herbicide effective preemergence. Plants are affected by 
ab•orption of the chemical through the young •hoot ;is it grows upwards through the 
treated zone. Ronstsr™ can be takco up by the roots of certain species, but this 
is not normally so. Better herbicidal action is obtained when the soil ls 01oist, 
end in very dry conditions, the activity may be greatly reduced. The herbicidal 
nct;on of Ronstar™ is decreased by soil incorporation. 

During our field testing.._ all peanut varieties tested have demonstrated tolerance 
to 3.0 lbai/A of Ronstar 11i; they are: 

l.50 

Argentine Spanish 
Comet 
Early Runner 
Florigiant 
NC-2 
Spanhoma 
Spantex 
Starr Spanish 
Virginia 61-R 



67 Bunch 

'!be broad spectrum of activity of RonstarTK includos many weeds coiamonly probte11e 
in U.S. peanut production . 

Susceptibility of Weeds to RonstarTM 

Applied Preemcrgence 

Broadlcaf &ignalgra•s (Brachiaria platyphylla) 
Yellow nutsedge (Cyperus esculentus) 
Large crabgrass (Digttaria sanguinali•) 
Barnyardgrass (Echinochloa crus-gallil 
Cooscgrass (Eleusine indica) 
Southwestern cupgrass (Erlochloa gracilis\ 
Texas pan i cum (~ cexanum\ 
Yellow foxtail (~ gl auca) 
Gr een foxtail (Setaria viridis\ 
Johnsongrass (Sorghum halepense)(seedling) 
Velvetleaf (Abucilon theophrasti\ 
Hophornbeam copperleaf (Acalypha ostryaefolia) 
Tumble pigwccd (Aroaranthus albus\ 
Prostrate pigweed (Amaranthue blitoides) 
Smooth plgweed (/\maranthus hybridus) 
Palmer amaranthus (Amaranthus ralmeri\ 
Rcdroo t pigweed (Amaranthus retroflexus) 
Spiny amaranthus (Amaranthu$ spinosus\ 
Slender &n4ranthus (Amaranthus viridls' 
ColllmOn ragweed (J\mbro•ia artemiSITfO'i"i"a1 
Sicklepod (Cassia obtusifol ia) 
Coonon 11unbsquarc er9 (Chenopodium al bum) 
Nettleleaf gooftcfoot (Chenopo<lium morale) 
Lindheimer croton (Croton lindheimeril 
Jimsonweed (Datura stramonium\ 
Florida beggarweed (De$modium tortuosum) 
Ivyleaf morningglory (Ipomoeo hcderacco) 
Tall morningglory (lpomoea purpurea) 
Smallflower morningglory (Jacguemontia tnmn,folia) 
Carpetweed (Mollugo :J!!!!.ticillata) 
Pennsylvania smartweed (Polygonum pensylvonicum) 
Common rurelene (!'.2.r~ pensylvanicum) 
Florida puslcy (Richardia scabra) 
Prickly ~ida {Sid~ spinosal 

*s Susceptible 
MS Moderately susceptible 
MR Moder ately resistant 

R Reststnnt 

Rates: lbai/A* 
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Field performance of Ronstar™ ha$ been comparable to commerclally available pre
emergence herbicides . Generally, rate~ of I to 1.5 lbai/A are require~ for 
commercially acceptable weed control in the southwest while 1.5 to 2.0 lbai/A of 
RonstarTM msy be required in the southeast. 
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ABSTRACT 

In experiments during 1967-72, higher than normal rates of landplaster (LP) (2000 
lb per acre) applied during early flower stage increased average peanut crop values 
$55 per acre and decreased peanut pod breakdown (PBD) from 8% to 4%. High rates 
of K2S04 (2000 lb per acre) applied during early flo•rering inci:eased PBD from 8% 
to 11% and i:educed crop value by $195 per acre. Landplaster counteracted the 
adverse effects of high K2SO!, rates and increased crop values by $65 per acre. 
Pod breakdown averaged 4% when both materials were applied at the rate and stage 
of growth ~entioned above. 

Effects of K2S04 or KCl on PBD enhance~nt were similar during 1971-72. However, 
crop values were lo>rer when KCl rather than KzS04 was applied with LP. During 
1971-72, PBD in 60 plots which received a normal (600 lb per acre) rate of LP and 
which were randomized among many test$ was about one-half that in untreated plots. 
Crop values averaged $38 per acre higher where LP was applied at that rate. 

Available soil Ca and K levels before treatment in these experiments ranged from 
300 to 2000 and 60 to 300 lb per acre, respectively. 

No PBD >ias found in fruit samples from plots on which 2000 lb per acre of both LP 
and triple supe~phosphate (CSP) were applied at early flowering stage. Thus, LP 
and CSP may be more effective against PBD than LP alone but results are prelimin
ary and need further corroboration. 

INTRODUCTION 

In recent years, pod-breakdown diacasc (PBD), has caused very significant losses 
in peanut production (6), In this paper PBD refers to a rotting of the pods with 
no apparent symptoms in the tops. Investigations by Garren (7) pointed to PythiUI11 
myriotylum Dreshl., particularly, and Rhizoctonia solani Kuehn as the principal 
PBD·pathogens. He further dem9nstrated that either pathogen can cause the disease 
with s~ptoms indistinguishable from that caused by the other (8). 

Considerable reduction of PBD was obtained by Garren (6) and by Hallock and Garren 
(ll) from the application of relatively large amounts of landplaster (LP), On the 
other hand, in the latter investigation, application of relatively high races of 
MgSO~ and KzS04, particularly, stimulated PBD considerably. Also, evidence was 
obtained that fruit shells which contained 0.20% Ca or more appeared less vulner
able to injury by the i:ot causing pathogens. These results were evidence of a 
probable relationship between PBD and Ca nutrition of the peanut fruit, 

This paper presents information obtained in recent experiments to elucidate 
further soil fertility relationships in PBD. 

EXPERIMENTAL PROCEDURE 

Most of the experiments •rere located on the Tidewater Research and Continuing 
Education Center, Holland, Va. Other experimenta in which PBD observations were 
taken t~ere located on fa1-m fields in the major peanut growing area of southeastern 
Virginia. The soil types were loamy fine sands co fine sands generally high in 
available P, medium to lo~ in available Ca, Mg and K, and contained leas than 2% 
organic matter according to Virginia State Soils Laboratory Tests (13). 

The production practices employed in all experiments were as recominended by the 
Virginia Cooperacive Extension Service except for the experimental treatments. 
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Virginia B46·2, primarily, or NC 17 or Vit'ginia 61R t~as planted in the PBD experi· 
ments. However, PBD "7as measured in other experiments in whicn Florigiant was 
planted. The peanuts were machine planted and harvested. 

Treatments in all experiments were arranged in randomized comp1ete blocks with 
foot' t'eplicatione. Larulplaster and/or Kand/or P fertilizers W'ere broadcast on 
pea11ut foliage in the early £lowering stage or as otherwise given in legends of 
the figures. The plots were 4 rows wide (12 feet) by 40 or 50 feet long. Data 
were obtained from the two middle rows of each plot. 

Pod breakdown readings were made l to 2 weeks prior to uormsl digging time. Four 
plants 1'ando111ly selected frOUl each plot were c~re.fully dug and lifted from the 
soil. Following washing, th" fruits were removed by hand and PBD per plant was 
determined by visual inspection of each pod. Samples of pods exhibiting typical 
rot symptoms were examined and the causal agent identifi.,d." 

Fruit samples were obtained during combi~ing and dried with heated ait' after 
partial drying and curing in the windrow. The samples were graded according to 
Official Federal-State Inspection Service specifications for gl:'ading Farmer's 
Stock large seeded Virginia type peanuts. Gross crop values per acre (CV/A) were 
calculated according to the support price schedule based on yield and grade data 
for each plot. The data were subjected to an analysis of variance and significant 
differences were determined by Duncan's Multiple Range Test. 

RESULTS 

The effect of high rates of LP or K2S04 on the incidence of PBD in several e:{peri
ment$ during 1967 to 1971 are sulllDlarized in Figure 1. In these studies, LP 
reduced PBD by one-half (8% to 4%). On the other hand, high rates of K2S04 in· 
creased the percentage of PBD (8% to 11%). These treatments had drastic effects 
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Fig. 1. Effect of high rates (1500-2000 lb/a) of 
landplaster or K2so4 on average peanut pod 
breakdown disease incidence and gross crop 
value, Holland, Va., 1967-1971. 

on CV/A. Larulplaster increased CV/A over the check plots approximately $55 per 
acre, whtoreas the K2S04 rates decreased returns $95 pel: acre below the check or 
$150 less than for LP. Available soil Ca or K levels, before ~reatments were 
applied, ranged from 300 to 2000 and 60 to 300 lb per acre, respectively, in 
these. experimtonts. How .. ver, the relationship of nutt'ient levels in plots, prior 
to treatment, to disease i11cidence could not be determined ill. 1:heae atudJ.es. 

!_/Courtesy of laboratory of K. H. Garren and D. M. Pol:ter, USDA, ARS, Holland, Ve.. 
15'.l 



Potassium sulfate was utilized as the source of K in most ElXP.eriments to reduce 
possible' associated anion effects. Sulfate also is tbe anion in the LP. Since 
KCl is the predominate K supplying fertilizer used by farmers, experiments were 
conducted during 1971 and 1972. to compai:e effects of KCl and K2so4 on. P.BD (Fig. 
2). 
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Fig. 2. Comparative effects of K2so4 and KCl alone and in com
bination with landplaster (LP) on average peanut pod 
breakdown disease incidence and gross crop value, 
Holland, Va., 1971-72. 

Either K source increased average PllD over the check similarly (from 3% to 13 or 
14%). Average CV/A '"'as depressed slightly more by application of KzS04 only than 
KCl only. Available soil K levels prior to treat:ment were approximately 100 lb 
per acre. 

The counteractive effect of LP against the apparent enhancement effect of K on the 
severity of PBD was investigated during the period 1968 to 1972. Average results 
for this period are given in Figure 3. 

In these experiments, average PBD was reduced from 9% in the check plots to 3% by 
application of 2000 lb per acre of LP. Application of 1000 lb per acre of K20 as 
K2so4 increased P.BD from 9% to 16%. HQWever, when both LP and K2S04 were applied, 
average PBD was only 4%. Thus, the LP appeared to effectively ·counteract the 
detrimental effects of the high K treatments on the percentage of pods infected 
>iith 'PBD. Gross crop value, however, averaged $30 less per acre when both K2S04 
and landplaster were applied than for the LP only treat111ent. The data in Figure 2 
indicate that 2000 lb per acre of LP counteracts to a similar extent the effect of 
either K2S04 or KCl on the percentage of PBD (4%). However, average CV/A for the 
LP only and the LP plus K2S04 'ereacments were similar ($413 & $419) but that for 
the LP plus KCl treatment was $45 less than for the LP only treab:Dent and $30 less 
than for the check plot. The principal factor causing reduced CV/A of the LP plus 
KCl treatment was reduced yield (2810 vs. 3115 lb per acre). Thus, the severity 
of the rot may not have been counteracted as effectively by LP in the case of KCl, 
although only the number of pods infected and not the proportion of surface area 
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Fis. 4 . Effect of the minimum recumnended rate of landplaster (LP) for peanuts 
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on pod breakdown disease incidence and gross crop va lue in 15 different 
t ests, Kolland, Va. (Columns with Similar crosshatching throughout 
i ndicate r esults with and without LP were s imilar). Available soil Ca 
and K levels in the fruiting zone of check plots ar e given for each test. 
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Fig. 5. Effect of lan.dplaster (LP) or K2S04 or triple superphosphate (CSP) on 
peanut pod breakdown incidence and gross crop value per acre, Holland, 
Va., 1972. 

DISCUSSION 

Some possible roles of Ca and K in FBI> were reviewed in a previous paper (11). 
It was noted that tissue IOllcei:ation by polyglacturonase in Rhizoctonia • infected 
bean hypocotyls was greatly reduced in Ca or Ba solutions, whereas it occurred 
readily in Kand Na solutions (6). Other work (1,3) aleo indicated that Ca seemed 
to render the tissue more reeiste.nt to ~· solani than controls. Monovalent cations, 
such as K, greatly increased susceptibility and ti~sue degradation. There is evi· 
dence that the vulnerability of tissue to Pythium (12) may be affected likewise by 
ca. 

Hale and Shay reported {10) that peanut fruit exuded similar sugars with one or 
two exceptions as roots. External medium composition may effect these exudation 
processes and composition of the mycoflorsl cOllllll.lnity. 

Another type of effect possibly associated with the Ca in LP is the promotion of 
more dormant and less pathogenic stages of Pythium as opposed to an opposite effect 
by K {15). Excessive p in the fruiting zone also Illil.)I' interfere with Ca nutrition 
of fruit since the fruit must absorb their own supply of Ca (4), whereas K may be 
absorbed by the fruit directly or by translocation from the ms.in plant. 

The effect of CSP alone as well as in cc.:nbination with LP on PBD may have been a 
Ca response. Application of both materials greatly increased the &nount of Ca 
applied relative to the other treatments. However, Vanterpool (14) found that a 
combination of gypsum (both gypsum and LP are predominat,ely CaS04) and CSP de· 
creased browning rot of wheat, cs.used by Pythium spp., 1Pore than either material 
alone. Elzam snd Hodges (5) reported that P was essential for large accumulations 
of C~. Hence, there is evidence that a combination treatment of Ca and p may be 
particularly beneficial in PBD control. Further investigation of this relation· 
ship is planned. 
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Previous reports have dealt with the effect of relatively high rates of L1' on PBD, 
prifllArily. However, recent investigations where norina l rates of LP were ueed indi
cated f requent decreases in PBD and that such decreases in PBD could account for 
the incroased yields and CV/A obtained. These results suggest that the responses 
generally attributed to normal rates of LP (600-800 lb/a) may be one of PBD sup• 
pression to an appreciable extent. 

In 1972, B· ~ was isolated from rotted pods in most cases rather than ~· 
myriorylum. The suppressive effect of Ca o.n PBD in Virginia has been attributed 
mainly to an effect on Pythium rather t han Rhizocconia (9) . Therefore, the 1972 
results with rates of LP of 600 or 2000 lb per acr~ indicate that LP also may be 
effective on Rhizoctonia caused PBD. 

It seems reasonable to conclude that lcw aoU Ca and high soil K in the fruiting 
zone do not cause PBD but only appear to anhance the probability of gr._eater daJJ14ge 
when the disease cx::curs. It is evident that poor correlation exists berween PBD 
and the soil analyses prior to treatment given in this paper. Certainly, the 
natural e..~istence of PBD fungi inoculum and/or their pathogenicity can vary among 
soils without close relation.ship to the level of residual available soil nutrients. 
However, the evidence ia considerable that in PBD problem fields high soil K in
creases and high soil Ca decreases the probable occurrence of PBD. Faruiere alerted 
to this concept have reported decreased loasea from PBD by application of all K 
fertilizer for the rotation to other crops, thus reducing soil K l evels in the pea· 
nut fruiting zone. Should further investigation show that higher P appl ications 
than normally applied to one crop reduce i'BD incidence and/or sev"erit:y, applies• 
tion of most of the fer tilizer P for the rotation on peanuts likewise would be 
feasible. 

ACKN<MLEOGEMRNT 

The author expresses appreciation to K. H. Garren and D. M. Porter, Plant Patholo· 
gists, Southern Region, USDA, ARS, Hol land, Va. for isolation of the pr i ncipal 
organism in rotted peanut pods taken from experiments reviewed in this paper. 

LITERATURE CITll.D 

l, Ayers, W. A., G. G. Papavizaa, and A. P. Diem. 1965. Polygalacturonate 
trans·eliminase and polygalacblraiase production by RhizoctO<lia solani. 
Phytopathology 56:1006-1011. 

2. Bateman, D. F. 1964. An induced mechanism of tissue resistance to polygalac· 
turonase in Rhizoctonia infected hypocotyls of beans. Phytopathology 54:438-
44'.5. 

3. Bateman, D. F. and R. D. Lumsden. 1965. Relation of calcium content and na
rure of the pect:ic aubatances in bean hypocotyls of different ages to suscepti
bility to an isolate of Rhizoctonia solani. Phytopathology. 55:734-738, 

4. Bledsoe, R. W., C. L. Comar, and R. c. Harris. 1949, Absorption of radio
active calcium by the peanut fruit. Science 109:329·330. 

5. Elam, 0 . E. and T. K. Hodges. 1968. Characterization of energy dependent 
Ca2+ transport in Maize·mitochondria. Plant Phyaiol. 4J:ll08·lll4. 

6 . Garren, K. H. 1964. Recent ~evelopcnents in research on peanut pod rot . 
Proc. 3rd Nat 1l. Peanut Research Conf., Auburn, Ala, 20~27. 

7. Garren, K. H. 1966. Peanut (groundnut) mieroflora and pathogens in peanut 
pod rot, Phytopathol. z. 55:359-367. 

S. Garren, K. H. 1970. Rhizoctonia s olani versus Pythium Jll)'riotyl\lJD as parhogens 
of peanut pod break.down. Plane Dia ease Reper . 54: 840-843. 

9. Garren, K. H. and D. L. Hallock, 1971, A candid appraisal of our knowledge 
of peanut pod rote. J. Amer. Peanut Res. & Educ. Asen. 3:219. (Abs.). 

158 



10. Hale, M. G. and F. J. Shay. 1971. Sugar exudation from devel01>ing axenic 
peanut fruits. Va . J, Sci. 22: 82. (Abs.). 

11. Ralloclc, D. L. and K. H. Garren. 1968. Pod breakdown, yield , and gi:ade of 
Virgi nia type peanuts as affected by Ca, Mg, and K sulfat es . Agron. J. 
60: 253-257. 

12. Moore , L. D., H.B. Couch, and J. ll. .. Bloom. 1963. Influence of envil:orunent 
on diseases of turfgrasses. III. Effec t of nutrition, pH, soi l temperatui:e, 
air temperature, and soil moisture on Pythium blight of highland bentgrass. 
Phytopathology 53:53-57. 

13. Rich, C, I. 
Institute. 

1955. Rapid soil te9 ting procedures at Virginia Polytechnic 
Virginia Agr. Exp. Sta. Bull. 475. 8 p. 

14. Vanterpool , T. C. 1940. Present knowledge of browning root roe of wheat with 
special reference to its control. Sci . Agr. 20:735-749. 

15. Yang, C. Y. D. and J. E. Mitchell. 1965. Cation effect on r eproduction of 
Pythiwo gpp. Phytopathology 55: 1127-1131. 

159 



SOME RESULTS CONCERNING TUE OCCURR!!NCE OF AFLATOXIN 
IN SELECTED SIZES OF PEANUT KERNELS 

by 
P;iul D. Blankenship and Ch;irles E. Holaday 

Southern Region, Agricultural Research Se't'Vice, USDA 
National Peanut Research Laboratory 

Dawson, Georgia 31742 
.Tames L, Butler 

5outhern Region, Agricultural Research Service, USDA 
Georgia Coastal Plain Experiment Station 

Tifton, Georgi;i 31794 

ABSTRACT 

A group of 60 samples from conta~inated peanuts was provided by the Federal-~tate 
Inspection Service from six 'W'idely separated grading points in Southwest Georgi;i. 
Another group of 28 samples was collected from various warehouses in Georgia, 
Alabama, and Florida, Each sample of peanuts was shelled and the kerne.ls divided 
into four subsamples of different sizes, Standard slotted-hole gradinit.-,screens 
having either 20/64-, 18/64-, or 16/64-tnch width slots "ere used to make the size 
sep:<rations. Analysis of the subsamples for aflatoxin showed that 85 l"ercent of 
the subsamples in the group of 60 samples contained measurable amounts of af la
toxin and the kernels that fell through the 18/64-inch screen and rode the 16/64-
inch screen had a significantly higher average concentration of aflatoxin than the 
other kernels. Afl:tt1>xin at > 20 pflb was detected in 65 percent of the subsamples 
in the 28-sample set, The smaller size kernels contained higher levels and more 
frequent occurrence of af latoxin than the larger size kernels. 

I:ITR.ODUGTION 

The occurrence of aflatoxin in various separations of peanuts has been Atudied by 
several researchers. According to Banes (1), the levels of aflatoxins in peanuts 
correlate with the number of shrivelled, rancid, and discolored kernels, Also, it 
has been reported that aflatoxin levels are higher in dama~ed kernels than in 
sound, mature kernels, but that sound mature kernels may contain ;iflatoxin (2) (4). 
Cucullu, et al. (3) found that dark, wrinkled kernels of Spanish peanuts were 
higher in aflatoxin content than four other separations including (") well-shaped, 
sound kernels, (b) kernels having red dappled skins, (c) green-veined kernels, and 
(d) splits, 

Most of the separations studied thus far have been collected from sanples by 
visual selections based on physical appearance. 

The purpose of this study was to deteimine whether different sizes of shelled 
peanut kernels varied in the occurrence and concentration of ;iflatoxin 
contamination. 

MATERIALS AND 1-ffiTHons 

Two series of samples were analyzed during the tests, One group of 60 shelled 
Bamples was provided by the Federal-State Inspection Service from six widely sepa
rated grading points in ~outhwcst Georgia. The samples were taken from peanuts 
that had been stored in warehouses as the peanuts were being shelled in conrmP.rcial 
shelling p1"nts. The other group of 28 unshelled samples was taken from various 
t<arehouses in Georgia, Alabar.ia, and Florida, The peanuts from which bot.h groups 
of. samples were collected had been r,r;ided as Segregation One peanuts when st.ored in 
the warehou~e, hut were ~ubsequent.ly found to contain aflatnxin, ?!early all of the 
peanut.B in both groups of samples were Runner-type peanuts. After shelling, the 
peanuts were separated according to ~ize by vibrating the kernels over official 
Federal-Stat.e Tnspection Service screens. 

Peanuts in the ~et of 60, 10-pound samples were received shelled and prescreened 
over 16/64-inch slotted screens, the loose shelled kernels (LSK) having been re• 
moved prior to the tests. flach sample of peanuts then •Ms screened over three 
slotted hole screens--20/64-, 18/64-, and 16/64-inch. These screens were stacked 
in order with the largest screen on t.op. All of the kernels riding each screen 
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and tho11e falling through the 16/64 formed a total of four subsal'lples from each 
sample. The. 16/64 fall throuRh subsamples weighed an average of 245 grn; sub
samples > 16/64, < 18/64, 1150 J':l'll suhsamples > 18/64 < 20/64 , 2254 gm; and sub
sainples > 20/64, 1047 r,m, Each sub9~1'1ple was ground and ass~yed quantitatively 
for aflatoxin (5) . 

Peanuts in the group of 28 , 2-pound war ehouse samples were shelled and screened , 
but the LSK' ~ for each sample were collected prior to shellinR. With the LSK1M, 

this group had five subsamples for e11ch sample. These subsamples were not weighed. 
Data collected from the aflntox1n assay of the subsamples from this sample group 
only showed i f the kernels in each subsample had aflatoxin at~ 20 ppb (5), 

RESULTS 

The average eflatoxin concentration for the subsnmples of each s ize category of 
kernels in the r.roup of 60 s8111ples nre shown in Fi~ure 1, Analysis of variance 
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s howed tha t the subsamples of peanuts t hat rode the 16/64 screen h;td a signifi
cantly (1 percent level) hif!;her sveraRe concentration of .~fbtoxin than the other 
subsample groups . The other ~ubsnmpla r,roups vere not significantly different in 
aflatoxin concenrration. Kernels that rode the 20/64 screen had the lowest averaii:e 
concentration of aflntoxin . 

F.ven thour,h the nveraga concentratinn of a.flatoxin for the kernels ridin11 the 
16/64 screen was significantly higher than for the averar,es of each of the other 
she groups, the 16/64's ,..ere actually hi~her in only 23 out of the 60 Sllmples. 
Kernels that fell through the 16/64 screen were hinher in 14 a4111ples; 18/64 in 10 
$'1mples; and the 20/64 in 7 of t he 6911lples. In 6 of the samples roore then one 
~ize category had the same high valua . 

Of the total 240 subsamples of this i;roup, 204 had d1>tectable amounts of aflatoxin. 
The 16/64 fall through ' s contained detectable concentrations of aflatoxin in 53 
out of 60 ~Qlltples; 16/64, 57; 18/64, 56; 20/64, 38. 

Figure 2 shows the percent of the subsamples for each size catesory that had afla
toxin at concentrations of 20 pPb or greater, The kernels that rode the 16/64 
screen had the highest percentage of subsamples at > 20·ppb, The subsamples of 
kernels that rode the 20/64 screen had the lowest occurrence of aflatoxin at ~ 
20 ppb, 

Figure 3 sho1Js the percent of the subsamples for each size CAtegory for the 28-
S8J1lple set that contained afla toxin at 20 ppb or greater, In this set of samples, 
LSK'R and the kernels that fell through the 16/64 screen had the highest occurrence 
of aflatoxin at 20 ppb or greater, and the sal!\ple~ of kernels t hat rode the 20/64 
screen were lowest, as before. 
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DISCUSSION 

Even though all of the kernel sizes were susceptible to Bflatoxin contamination, 
the lar11est size kernels (> 20/64) from both sets of samples contained fe,.er in
stances of contamination than the others. The average concentration of aflatoxin 
also was lower in the laritest size, · 

The reaulta of these teAt~ suggest that the level of aflatoxin contamination could 
be reduced in contaminated peanuts by culliny, the small kernels, However, there 
are several factors that limit thi~ method for reducing aflatoxin levels, 

tn these teats, size separation did not isolate the af latoxin to any one kernel 
size in any of the slllllples anBlyzed, At least two kernel size!! coneained afla
toxin in every sample, Also, different kernel sizes contained the highest level of 
Bflatoxin from sample to sample. To obtain any beneftt for reducing aflatoxin 
levels by size eeparation, a representative sanple of the contBminated peanuts 
under consideration would have to be collected and analyzed to determine which 
sizes of kernels mu~t be eltninated. · 

It has been reported that aflatoxin contamination of pettnuts l•ith1n a lot occurs in 
only a small percentage of the peanuts (3) (6). Because the aflatoxin is hi~hly 
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concen t r a ted i n a small percentime of peanuts with in a contaninated lot, variation 
i n llllmple Jleans i s lar~e and t he average Aflat oxin concentra t i on cannot be deter
mined exact l y from the samples ( 7), Other rese1trch has shollft t ha t al l atoxtn is not 
evenly distributed 1tmong var i ous viAual 11epar a t ions of suspect kernels .;md that 
ssmrlinr, errors can cause wide v;1.riat1ons in the results of aflatoxin analyses from 
t he same lot of peanuts (3), Therefore, extreme care would have t o be taken to 
obtain a representative sample or samples f r om a lot of peanuts in detennining 
vhich size should be discarded. 

Even with the disadv,.ntR11es discussed above, reducin11 aflatoxin levels by si~e 
separa t ion mi ght hold ~oroe pr omise because appar entl y different ai zeB of kernels 
conta i n differ ent concent r a tions and l evcla of occurrence of aflatoxin. So, at 
l eas t so~e of. t he peanut ke rnels froM conta~inated peanuts night be salva~ed by 
~ he " er:i rac.ion using equipMent that b c""11'lonly found in the i ndu,,try, 

Detore ser11ration of aflatoxin-c.ontn1'1it1llted peanuts on the basis of kernel ai~e 
could be considered fo r commercial trialg, however, experiment~! ser11rations 
s hnuld be made on snrnplett of. n size that wul d estinllte aflatoxi n concentration 
withi n some defined limit~ of accuracy. 
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ABSTRACT AND PAPER 

ABSTRACT 

Tests were conduc ted in Texas dur1ng the 1971 harvest season to determine the 
effects of different harvesting, handling and drying procedures on the percent of 
sound splits. Results showed that the average sound splits throughout Texas in
creased from 2.1 percent prior to combining to 3.9 percent after this operation. 
This increase was approximately three times higher in the high temperature areas of 
South Texas than the colder areas of North Texas . The average sound splits in 
South Texas increased from 2.9 percent before combining to 5.6 percent after com
bining, While in North Texas the increase was from 1.2 to 2.0 percent. The higher 
sp 11 ts in South Texas can be attributed to the moisture content at the time of com
bining, s ince combine damage was approximately two times greater when peanuts were 
completely field dried compared to partially field dried. The average sound split 
damage for the farms sampled before and after the mechanical drying operation was 
3. 1 and 6.1 percent, respectively. There was no difference 1n the increase in 
spl i ts due to the mechanical drying operation for North and South Texas. 

Based on the average data from farms where both the combine and dryer damage studies 
were conducted, there were no price deductions due to sound splits prior to the com
bining operation. However, the combining operation increased the average soun<I 
spl it deduct ion to $1.00 per t on in Sout h Texas, whi le t here were no deductions in 
North Texas. The mechanica l drying operation i ncrease<l the average sound spl it de
duction to $3.20 per ton in South Texas and $1.00 per ton in North Texas. 

INTRODUCTION 

Research was conducted during the 1971 peanut harvest season to determine the 
effects of the harvesting, handl ing and drying procedures on the percent of sound 
splits i n Spanish peanuts. These studies were performed in the two major geographi
cal areas of Texas where peanuts are grown; namely, South Texas and North Texas. 

The South Texas tests were conducted at 24 farms selected at rand~n and 9 co1T111ercial 
drying faci lities located in one of the following counties: Atascosa, Bexar, Frio, 
Medina and Wilson. Samples were collected from five different combine models manu
factured by four companies. The North Texas studi es involved 20 farms and 9 com
merc ial dryers located in one of the following counties: Cal lahan, Comanche, East
land and Erath. These samples were coll ected from si x models of combi nes manufac
tured by three companies . 

Climatic conditions during these tests ranged from extremely poor to good. Some 
samples were collected in South Texas which were dug 15 days earlier and received a 
total of seven inches of rain during a seven-day period. Other samples from this 
area were dug and dried under typical weather conditions. Unseasonable weather was 
also encountered in North Texas where rnany samples received approximately five 
inches of rai11 after digging. Peanuts on one farm were collected from a field which 
had been fl coded. Many farms were sarnpl ed in t his area, however, which were har
vested and dried under normal conditions. 

PROCEDURES 

The procedures under which this research was conducted were divided into two cate
gories; one for studying the mechanical damage due to combining and one for deter
mi ng damage caused by t he art if i cial drying operations. Each farm was selected at 
random wi th the commercial drying instal lation being predetermined by the grower. 
Ther e was no connection between t he farms or dryers other than l ocation within an 
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area. 

The actual field sampl ing technique consisted of collecting samples of peanuts from 
f1elds where harvesting was in progress. This was done by hand picking duplicate 
samples of peanuts f rom windrowed vines within the area from which only one combine 
was operat ing. Comparative replicated samples were then coll ected from the same 
combine after the hand sampled area of the field was harvested. These data were 
used to determine the split damage content due to t he combining operation. 

The truck into which the f ield samples were loaded was then followed to the dryer 
where a representative sample was obtained as the truck was unloaded. This sample 
was used to determine the condition of the peanuts received by the dryer install a
tion and was compared to the inspection certificate to determine the actual damage 
associated with the drying operation. 

All samp les of wet peanuts were collected in cloth bags suitabl e for sack drying 
procedures . At the end of each day, the samples were placed 1n several small-scale 
dryers and dried under procedures which consisted of using heated air several de
grees above the ambient temperature. These samples r~ained on the dryers 24 to 48 
hours and were then pl aced in the shade where the drying 1~as completed under natural 
conditions. 

Standard grading tests were conducted on each sample in accordance with the 1971 In
spection instructions for farmers' stock peanuts of the USDA Consumer and Marketing 
Service. 

RESULTS AND DISCUSSION 

The effect of the combining operation on sound splits in Texas during the 1971 har
vest season is shown in Table 1. Results showed that the average sound splits for 
the 44 fanns sampled throughout Texas increased from 2.1 percent prior to harvesting 
to 3. 9 percent after the comb1 ni ng operation. This resulted in a net i ncrea.se of 
1.8 percentage points. It was found that tne split damage due to combining was 
approximately three times higher in South Texas than North Texas. The average sound 
split damage due to this operation increased from 2.9 to 5.6 percent in South Texas 
and from 1.2 to 2.0 percent in North Texas. 

It appears that the higher sound split damage in South Texas may be due to the lower 
moisture content at the time of combining. The average pod moisture contents dur1 ng 
harvesting were 13.5 and 23.8 percent for South and North Texas, respectively. The 
effects of pod moisture content and field exposure time on combine damage in South 
Texas are given in Table 2. When the test data were arranged according to whether 
the peanuts were completely dried in the field or only partially dried, the sound 
split damage due to combining was approximately two times higher under the low mois
ture conditions of peanuts which were completely field dried. The average increase 
in splits during the combining operation was 4.2 and 2.0 percentage points for com
pletely field dried peanuts and partially field dried peanuts , respectively. Not 
only were low moisture pea~uts more subject to combine damage, but the field drying 
process in South Texas als6 resulted in much higher splits. Peanuts completely 
dried in the field had 4.9 percent sound splits prior to combining compared to only 
2. 1 percent for peanuts which were partially drfed in the field. 

This study also included peanuts which were dried in inverted windrows as well as 
conventiona 1 windrows. Results indicate that peanuts dried in inverted windrows had 
slightly higher split damage due to combining than those dried in conventional wind
rows, Table 3. Under nearly equal moisture contents, peanuts combined from inverted 
windrows had an increase of 3.3 percentage points in sound splits compared to 2.0 
for peanuts combined from conventional windrows. It should also be pointed out that 
peanuts dried in inverted windrows had slightly higher splits before combining. It 
appears, however, that any sound split problen associated with inverted windrows may 
be corrected by combining peanuts at a moisture content slightly higher than is now 
being practiced . Table 4 shows that peanuts canbined from inverted windrows which 
were partially field dried, 17. 1 percent moi sture, had a smaller split damage due to 
combining than those completely field dried. Partially dried peanuts from inverted 
windrows also had three times less sound splits due to field drying than those which 
were dried completely in the field. The sound splits before combining were 1.8 and 
5.5 percent, respectively, for peanuts only partially field dried as opposed to 
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those which were completely field dried. 

A total of 12 of the 24 South Texas farms sampled during 1971 would have received a 
price deduction due to excessive sound splits after the combining operation. This 
deduction could have resulted from the field drying conditions and/or combine dam
age. Five of these farms had excessive splits prior to combining with the other 
seven occurring after combining. It is interesting to note that of the five fanns 
having high splits before combining, each one dried their peanuts to low moisture 
contents in inverted windrows. Only one farm sampled in North Texas had excessive 
sound splits after the combining operation. This farm had calcium applied to the 
field, but it is not known at the present time if this would affect the ability of 
peanuts to withstand mechanical damage due to combining. No farlll was found to have 
excessive splits in North Texas prior to the combining operation. Percent sound 
splits before combining ranged from 1.0 to 2.0 and 1.0 to 5.0 percent after com
bining. 

Research to determine the effect of the mechanical drying operation on sound sp 1 its 
was conducted on 14 fanns and 9 commercial drying facilities in South Texas and 18 
farms and 9 commercial dryers in North Texas. Since it was not possible to sample 
all combines which were operating in any one field during the combine damage study, 
one truck was used to determine the initial condition of the peanuts at the dryer 
facility •. Therefore, there is no direct relationship between the combine damage 
results presented in Table l and those presented in this discussion on rnechanical 
drying. 

The average sound split damage due to the mechani ca 1 drying operation for the 32 
farms sampled in this test throughout Texas increased from 3.1 to 6.1 percent, 
Table 5. This resulted in a 3.0 percentage point increase in splits due to the 
mechanical drying operation. The same net increase in splits due to this operation 
was observed for both North and South Texas. The average sound splits in South 
Texas increased frorn 4.7 to 7.7 percent, while in Horth Texas they increased from 
1.8 to 4.8 percent. These increases resulted in an 83 percent increase in the num
ber of farms receiving price deductions in South Texas, six prior to drying and 
eleven after. The number of farms in North Texas receiving price deductions because 
of excessive splits increased from one to eight due to mechanical drying. This was 
a 700 percent increase in the number of farms with excessive sound splits. 

Even though the percent increase in the number of farms receiving sound split price 
deductions due to mechanical drying was much higher in North Texas than South Texas, 
the monetary loss to the grower was much higher in South Texas. The average mone
tary losses from sound split price deductions due to the combinitlg and mechanical 
drying operations are presented in Table 6. The loss to South Texas growers in
creased from 0 to $1.00 per ton of farmers' stock peanuts because of combine damage 
and from $1.00 to $3.20 per ton due to the mechanical drying operation. In North 
Texas there was no average loss due to combine dama9e and the average price deduc
tions due to mechanical drying increased from Oto $1.00 per ton. 

Analysis of the data indicates that the dollars lost by South Texas growers due to 
sp 1 it damage deductions could be significantly reduced by further cooperation be
tween the grower and dryer operator. It was found that the split damage in peanuts 
received at the drying installations could be substantially reduced by combining at 
higher moisture contents than now being practiced. This would g1ve the dryer opera
tors some latitude in their operations. However, at the same time, growers should 
insist that the dryers handling their peanuts be operated in accordance 1~ith proven 
recommended procedures. 

SUMMARY 

The average sound split damage for 44 farms sampled throughout Texas was 2. l percent 
prior to combining and 3.9 percent after this operation. This damage was approxi
mately three times higher in South Texas than North Texas. The average sound splits 
in South Texas increased from 2.9 percent before combining to 5.6 percent after com
bining, while in North Texas the increase was from 1.2 to 2.0 percent. The high 
splits in South Texas can be attributed to the low moisture content at the time of 
combining, since combine damage ~1as approximately two times greater when peanuts 
were completely field dried compared to partially field dried. The average sound 
split damage for the farms sampled before and after the mechanical drying operation 
was 3. l and 6. l percent, respectively. There was no difference in the increase in 
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spl i t s due to the mechanical drying operation for North and South Texas. 

Based on the average data from farms where both the combine and dryer damage studies 
were conducted, there were no price deductions due to sound splits prior to the com
bining operati on. However, the combining operation increased the average sound 
split deduction to $\.00 per ton in South Texas , while there was no deduction in 
North Texas. The mechanical drying operation i ncreased the average sound split de
duction to $3.20 per ton in South Texas and $1.00 per ton in North Texas. 
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TABLE 1. 

Texas 

South Texas 

North Texas 

TABLE 2. 

Fi eld Dried 

Part1a l ly 
Field Dried 

TABLE 3. 

Conventi ona 1 
Windrow 

Inverted 
Windrow 

EFFECT OF THE COMBINING OPERATION ON SOUND SPLITS 

Sound Splits , S Het Increase Pod Moisture 
Content, % 

Before Comb1 ni ng After Cambi ni ng 

2. l 3.9 1.8 18.4 

2.9 5.6 2.7 13.5 

1 . 2 2.0 0.8 23.8 

EFFECT OF POD MOISTURE CONTENT ANO FIELD EXPOSURE TIME 
OH Ca-IBINE DAMAGE IN SOUTH TEJCAS 

Sound Splits, X 

Before Comb1 ni ng After Comb1 nirlg 

4 .9 9. 1 

2.1 4.1 

Net Increase Pod Moisture 
Content. % 

4.2 6.8 

2.0 16.6 

EFFECT OF TYPE OF WINDROW OH SOUND SPLITS IN SOUTH TEXAS 

Sound Splits, ~ Net Increase Pod Moisture 
Content, % 

Before Combi ning After Combining 

2.5 4.5 2.0 14.5 

3.5 6.8 3.3 12.5 

167 



TABLE 4. EFFECT OF FIELD EXPOSURE ON SOUND SPLITS FOR PEANUTS 
DRIED IN INVERTED WINDROWS IN SOUTH TEXAS 

Sound Splits, % Net Increase Pod Moisture 
Content, % 

Before Combining After Combining 

Field Dried 5.5 9.5 4.0 6.9 

Partially l.8 4.6 2.8 17. l Field Dried 

TABLE 5. EFFECT OF THE MECHANICAL DRYING OPERATION ON SOUtlD SPLITS 

Sound Sp 1 its, % Net I ncr ease Pod Moisture 
Content, % 

Before Drying After Dry1 ng 

Texas 3. 1 6. l 3.0 20.9 

South Texas 4.7 7.7 3.0 15.9 

Horth Texas 1.8 4.8 3.0 24.2 

TABLE 6. AVERAGE PRICE DEDUCTIONS DUE TO EXCESSIVE SOUND SPLITS 

Combining Operation, Mechani ca 1 Drying Opera ti on, 
do11ars per ton dollars per ton 

Before After Before After 

South Texas 0 l. 00 1.00 3.20 

North Texas 0 0 0 1.00 
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A.llSTRACT 

Samples of peanuts dried at. four temperatures were hand shelled and mecho.nically 
shelled. The tensile force required to separate the cotyledons was determined for 
the kernels of the hand-shelled samples, The separation force "h<l"ed a high de
gree of correlation with the milling quality of the peanuts shelled 111echanically. 
The kernel tensile strength waa attributed almost entirely to the skin and wee in
dependent of kernel size. 

nmtOOUCTION 

Split kernels (kernels broken into ~o pieces) are a major concern of the'peanut 
industry, They have less value than who la kernels primarily because the.y are 
easily contaminated . Also, separation of the skin , ~erm, and other pieces results 
in either a direct loss through aspiration, or a value loss if they are recovered 
and used for oil stock, Previous research at National Peanut Research Laboratory 
(l)!/ showed that the cotyledons of bald kernels (kerDels with skins removed) 
separated at the end opposite the germ whe.n the bald kernels were dried from the 
green state. The amount of separation was dependent on the rate of drying. From 
this work, the. theory was developed Chat the forces which cause Che separation 
weaken the bonds between the cotyledons. This weakeninK of the bonds between the 
cotyledons subeequently results in increased splitting, The purpose of (he re
search reported here was to investigate. the type end magnitude of the bond between 
cotyledons and its relationship to split kernel outturn. 

MATBRIALS AND METHODS 

Tests were conducted on Starr Spanish, Florunner , and Florigiant peanut&. The 
peanuts were harvested green and dried in bins with forced air (10 cfm/fS3) at 
four conditions--natural ambient air, and ambient air heated to 90°, 110 , and 
130° F. Samples were taken from each lot and hand shelled for the tensile 
strength tests . The rem.aining peanuts were subdivided into four subsamples for 
mechanical shelling, All peanuts were stored at 65 percent relative humidity 
until completely proces~ed. 

A teat facility , designed and fabricated e.apecially for the tensile strength tests, 
consist.ed of a frame, variable speed motor, worm-gear jack, and a load cell of the 
variable transformer type. Force values were recorded on a strip-chart. A phot.o
graph of the apparatus is shown in Figure l. 

Pins, made from 0 . 021- in. sewing needles, were inserted in the kernels for grip
ping (F1gure 2), A jig was made to fac i litate precise placement of the pins: how
ever, the j ig was considered unnecessary after some proficiency at placement was 
acquired by the operator. Fifty kernela were teated ft.01'1 each lot. The pulls were 
made at A rate of 0.060 i.n,/min. The diameter, both across and parallel to the in
tercotyledon plane, and the length were detenoined for each kernel. 

The mechancial shelling wss performed on an experimental sheller which hsa been 
sh&wn to duplicate the outturn of collll11erc1al-type ehellers (2). The percentage of 
split kernels and bald kernels was dete rmined for each t.est, based on the farmers 
stock weight. Bald kernels are generally considered as undesirable as eplit 
kernels in small scale research work, since they e3Sily split from normal commer
cial handlinB and processing, Thus, the s um of the bald and split kernel• was 
used as the index of l'llilling quality. 

!f Rumbers in parentheses refer to appended referen<:es. 
169 



Figure 1.-Tensile strength test a1maratus. 

Figure 2.--Pins inserted in kernel. 

RESULTS AND DISCUSSION 

Tensile strength tests were conducted to detel'tlline which component, skin or in
ternal bond, offered the mo~t resistance to splitting. Kernels with skins care
fully separated at the interface of the two cotyledons offered less than one-tenth 
the resistance to separation as similar kernels with skins intact, which indicated 
that skins offered almost all resistance to splitting. 

Investigation of the effect of pin location along the kernel axis revealed, some
what surprisingly, higher strength values for the centel' location than for pins 
near the germ or near the end opposite the germ. Since the skin was the major re
sistance to splitting, the application of force in the center (center loading) of 
the kernel apparently allowed a more uniform stres~ distribution throughout the 
skin. Center loading was employed for the remainder of the tensile strength tests. 

Tests of pin location on broken-skin kernels showed the strength of the peanut ws.s 
greater the closer to the gerro the point of loading. The cotyledons showed almost 
no bond strength anywhere except at the get"m. 

As planned, the dryin~ conditions provided a wide range in milling quality. The 
effect of temperature on split and bald kernels is shown in Figure 3 for a typical 
group of peanuts. In all tests, split and bald kernels increased steadily with 
increased drying temperatures. 

The average values of separation force are plotted versus perce11t iiplit and bald 
kernels in Figures 4, 5. and 6. for Spanish, Florunner, aad Florigiant peanuts. 
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and Florigiant peanuts fell approximately together, while the values for Spanish 
peanuts were slightly displaced, Nevertheless. all points considered together 
sho,•ed a correlation coefficient of 0,9, Although a very wide selection of peanuts 
were not tested, there is an indication that. the values of serare.tion force for 
most peanuts would fall within a fairly narrow range. 

Seemingly, since the separation force wss depen~ent primarily on the skin, the 
larger kernels should be stronger because they have more skin area, However, an 
analysis of the date., based on the approximate circU'lllfarence of the kernels near 
the intercotyledon plane, showed no correlation between circumf erenee and strength. 
Also, no correlation was apparent for diameter or slenderness ratio·-(length/ 
diam.ter), The stress was apparently distributed about a fairly small area of skin 
near the loading points. 

Individual values from tensile strength test and shelling evaluations appear in 
Tables l and 2 for a typical test lot, Although the average values for the 
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Table 1.--Tensile strength data from Florunner peanuts dried at 90° F. 

Length Diameterl} Separation 
A n force 

~ ~ Incheg ~ 

0.665 0.370 0.288 2.31 
.543 .408 ,298 2.01 
.618 ,4.38 .325 2.41 
.591 .392 ,357 1.89 
.630 .366 ,308 2.38 
,556 • .382 .321 2,97 
.575 .391 .289 2.76 
.612 .436 ,345 2.56 
.587 .374 ,298 l. 70 
.586 ,341 .310 1,44 
.601 .397 .347 2.38 
.451 .352 ,298 2,31 
.589 ,318 ,283 1.65 
.551 ,387 .344 2,30 
.573 .336 .280 2.06 
. 5ll4 ,407 .JU7 2.:n 
.632 .390 ,314 2.06 
.558 ,416 ,311 2,96 
.584 .342 ,334 2.68 
.612 .382 .310 1.70 
.568 .413 .286 2.12 
.569 .410 .331 2.40 
• .598 .392 .281 2.23 
.520 .333 .302 1,93 
.533 .341 .31)2 2,42 
.534 ,356 .304 2.162/ 
.501 ,319 .285 2,23-
.451 .268 ,259 1.49 
.535 .434 .282 2.73 
.595 .383 .319 2,59 
.534 .373 ,320 2.81 
.597 .403 .329 2,84 
.580 .407 ,322 2,56 
.495 .345 .296 1.51 
.624 ,434 .303 2.68 
.656 .412 .328 J.Ol 
.570 ,408 .352 2.80 
.567 .372 ,340 2.76 
.567 ,387 .350 2.30 
.560 .370 .318 2.00 
.643 .303 .297 l.44 
.462 .345 .312 .20 
,600 ,369 .308 2.14 
.609 .386 .302 2,93 
,578 .351 .271 2.30 
,594 .360 .296 2.14 
.594 ,342 .291 1.30 
.693 .379 ,297 2,63 
.438 .416 .316 2.67 
.600 . 436 .290 3 . 46 

Average . 573 . 377 .309 2. 27 

Std, dev. . 053 . 037 .022 0.55 

!/ "A" is perpendicular and "B" 19 parallel to intercotyledon plane. 

!I Pin pulled through peanut--cotyledons did not separate, 
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Table 2.~Shelling data froro Florunner peanuts dried at 90° F. 

Split and 
s;elit kernel s Bald kernels bald kernele 

Percent Percent Percent 

10.2 3.4 13. 6 
10,3 2.7 13 . 0 
9.7 3.9 13.6 

13,0 S.5 16. 6 

Average 10.8 3.9 14.7 

Std. dev. 1.29 l.03 2.26 

tensile strength tests shoved good correlation, less scatter of the i ndividual 
values probably would have resulted if the peanuts could have been dried .. ore Wli
fornily. Bin drying, a practical requirement because of the number of peanuts re
quired, inherently causes nonuniformity in peanut quality since the lower layers 
dry more rapidly and usually overdry, while the upper layers dry 11\0re slowly, 
Since each lot of peanuts vas blended before shelling. average values of shelling 
and tensile strength evaluations Wl!re generally very conBistent, Another problem 
encountered in the testing, ~enerally for the stronger kernels, was rupture at the 
pin location rather than between cotyledons, This resulted in s smnewhat less than 
ultimate value; howe<rer, this occurrence was not frequent enough to affect results 
significantly, 

CONCWSIONS 

Rapid drying of peanuts apparently weakens the skin of the kernel, Wh.ether skin 
weakening is caused by the internal separation forces of the cotyledons, as pre
vious.ly theorized (l), has not been proven. However, skin weakening could occur 
from being stretched as cotyledons t end to separate. 

The kernel tensile strength test provides a method of determining milling quality 
of peanuts by evaluating indiviclual kernels. The test may be used to evaluate 
milll.ng quality v1thout perfot111ing bulk shelling teats. Also, further research is 
possible to correlate milling quality with other parameters on the basis of in
dividual kernels. For example, kernels with high or low milling quality may be 
selected individually for other types of quality evaluations. 

The teats indicate that split kernels can be reduced if procedures which maintain 
the integrity of the akin are fol lowed in processing. 
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FOR CON'fkOL OF SOIL FUNGI ON SPANISH PEANUTS 

by 
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ABSTRACT AND PAPER 

ABSTRACT 

Sclerotiuru rolfsii, the cause of Southern Blight, and other parasitic soil
inhabiting fungi can be a serious problem in many Oklahoma peanut fields and 
usually become most prevalent during middle >1nd late season when the peanut plants 
have lapped the rows. A single applic~tion of Pentachloronitrohenzene (Terraclor) 
at planting or during the season has not given adequate protection, even at 
excessive races. Increased yields and less plant damage have been demonstrated 
with split applications of PCNB applied at planting and at various times during the 
season. Late-season applications of granular PCNB hnve proven effective in main
taining a more full-season control; however, driving the tractor through the Ueld 
can cause plant clamage and encourage the development of S. rolfs11. This problem 
has encouraged the search for more acceptable methods for applying a soil fungicide 
during the later part of the season. Tests carried out during 1970, 1971, and 1972 
show that liquid PCNB applied through the sprinkler irrigation ~ystem is as 
effective as granular PCNB applied over the row by ground-rig. Although dividing 
the 10 lbs. active ingredient of PCNB into several applications during the season 
has improved disease control and increased yields, the <lcsired level of disease 
control has not yet been reached. 

PAPER 

INTRODUCTIOU: Oklahorna growers usually face cool, wet periods aftl!r peanuts are 
planted which encourage seedling blight and produce unfavorable soil conditions for 
plant growth. Rhizoctonie solani, Fusarium sp., and Pythium sp. are among the 
fungi most commonly found in the seedling disease complex. Standard seed treat
ments provide only a protective zone around the seed. Tests carried out during 
1970, 1971, and 1972 have shown that PCNB (Terraclor) applied in the seed furrow 
at planting will improve stands and insure healthier plants co start the season. 
However, a single application of PCNB at planting has not givert adequate protection 
to the plants throughout the season, even at excessive rates. Increased yields 
with less root, peg, and pod rot have been attained by dividing 10 lbs. active 
PCNB per acre into two or three applications during the season. The program 
consists of applying granular PCNB 2 to 3 lbs. ai per acre 1nfurrow-band at 
planting, and 3 lbs. ai per acre in a 14-inch band over the row in mid-July and 
August in fields known to have a history of or showing heavy infestations of 
~· rolfsii, !1:.• solsni, Fusarium sp., and Pythiaceous fungi. 

~-~ (Southern Blight) is a serious problem in many Oklahoma growers' 
fields and usually becomes most prevalent d11ring August and early September. The 
split applications of PCNB were found to be needed in many fields infested with 
s. rolfsii and the other parasitic soil-inhabiting fungi. Peanut plants under 
irrigation ltave lapped the rows by this time, and driving a tractor through the 
field can cause plant damage an<l encourage the development of S. rolfs11. This 
problem has encouraged the search for more acceptable methods of applying a soil 
fungicide during late July, August, and early September. To fulfill this need, 
broadcast applications of granular and liquid PCNB were made by airplane and a 
study was designed to determine the practicality and effect of applying a soil 
fungicide, PCNB, through a sprinkler irrigation system. 

METHODS AND MATERIALS: During 1972 a field having a high yield potential and 
history of severe root and pod-rot problems on the Grover Skaggs farm near 
Ft. Cobb in Caddo County was selected for the study. The field was planted May 21 
with Foundation Argentine seed, and all plots except the non-treated received 
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PCNJl (Terraclor lOG) at 2 lbs. ai per acre appHed infuuow-band at planting using 
a Gandy 901 Jr . applicator-planter attachment. The effectivene•s of 8 soil f\11\gi
cide treatinents was compared to a non-treatment for control of S. rolfsii and the 
other parasitic soil-inhabiting fungi . The fungicide-treated plots were approxi
~ately two acres conforming to one irrigation set across the field, and the non
treated plot was one acre in size, The "More-Crop" fertilizer applica t.or , port.able 
TDOdel 35 , was used to dispense the liquid PCNB (Terraclor 2BC) snd 5- Ethoxy-3-
trichloromethyl-1,2,4-thiadiazole (TerraEole 4EC) into the Farmland wheel-move 
sprinkler irrigation system. The system consisted of five-inch mainline and 1,280 
ft. Of five-inch lateral, equipped with 33 Rainbird heads--J/16- tips on 40-ft. 
centers. The liquid fungicides ware dispensed slowly into the irrigation system 
during the first 30 minutes of the irrigation set. Granular fungicide applications 
during July and August were applied in 14-inch bands over the rows with Gandy 901 
Jr. spplicators mounted on a Lilliaton cultivetor during July and mounted on a 
3-po1nt tool bar for the Augus t applications. Only enough soil was moved during 
the cultivation application to insure some incorporation and not enough to cover 
plant parts; thus, the soil fungicides were held in t he pegging zone, and 
~· rolfsii was not encouraged . Disease observations and isolates from diseased 
plants were lllSde throughout tbe season and peanuts were dug October 6. Plots were 
harvested =d sacked separately, and dat:a were taken front total yield of each plot. 
One-gallon samples were taken at random as peanuts were sacked to 111ake up the 
composite from which grade and the disease determination samples were taken. 
Grades were determined by Oklahoma Federal-State Inspection Service, and three one
gallon samples were taken and counted for discolored-damaged pods. 

RESULTS AND DlSCUSSION: Seedling disease was noted in the study; however, due to 
good growing conditions, stands were not appreciably reduced. R. solani, 
Fusarium sp., S. rolfsii, and Pythiaceous fungi were identified-fr'Oiii"'diSeased 
plant samples taken from plots during the season, ~nd isolates of Aspergillus, 
Penicillium, and Rhizopus were coo11110nly found, ~· rolfsii was first observed in 
the field about mid-July and became more severe during August and early September. 

The fungic:i.de-treated plots produced 378 to 774 lbs. per acre roore peanuts than 
the untreated plot (Table 1). The greatest yield (4411 lbs./aCTe) vas obtained 
from the plot receiving the higher rate of Terraclor 2BC (8 lbs, ai/acra all in 
July); yet, the h igh.est grade (71) aa.d the highest increase in dollar value per 
acre ($103. 60) were obtained from th.e Terraclor-Terrazole 2-0 .5EC combination 
npplied at 2 lbs. ai/acre July 7, 28, and August 11. This would indicate e heavy 
fungicide application is needed in July to maintain the best: level of protection 
and that the addition of Terrazole to control certain Pythiaceous fungi is needed 
later in the season for the best peanut grade. Yield differences between the 
various fungic ide treatments (granular and liquid) were small for the most part; 
however, less pod damage was found in plots receiving the liquid fungicide through 
tha irrigation system. Terrazola 4EC applied at 2 lbs. ai/acre August 3 produced 
142 lbs. more peanuts per acre than same amount applied July 8. This would 
indicate the Pythiaceous fungi are perhaps more prevalent and are causing greater 
dawage ~hen the peanut foliage becomes heavier and forms s canopy over the row. 

CO~CLUSION : The small difference between yields obtained from granular and liquid 
terraclor treatments indicates that liqui d Terracl or can be applied by the overhead 
irrigati on system as effectively &$ granular Terraclor applied in a handed appli
cation over the row by ground-rig. Aerial appl ication of Terraclor lOG at 4 to 5 
lbs. ai per acre, applied by airplane, and Terraclor 2EC 2 to 3 lb9. ai per acre 
applied through the 01Terhead irrigation system have both been successful in 
reducing damage £rom Southern Blight and other soil fungi found in peanuts. the 
fact that che control obtained by the lower rate applied through the overhead 
irriaation system was essentially equal to the higher rate applied as granules 
may be due to u9e of water as a carrier . Residue analysis of soil samples taken 
at 2-inch intervals to a depth of 6 inches, show that PCNB pene t rated to a greater 
depth when applied as liquid through. the irrigation system then with granular 
applications . Realizing that many irrigation systems do not apply water uniformly, 
and wind has a definite influence on water distribution, still there are several 
advantages that DlSY be found when fungicides are applied in the irrigation water: 
1) place~ent of the fungicide where it is needed; 2) applying the fungicide at the 
beginning of the irrigation set allows the water to tn0ve t he fungicide into the 
soil; 3) although water often encourages disease development, higher levels of 
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the fungicide are placed i n those areas receiving more water. The distribution of 
t he soil fungicide is only as uniform as the water , which may be an advantage sinc.e 
t he mo~t fungicide is placed where the most water fella. 

SUMMARY : The appl ication of Terraclor 2EC .through t he sprinkler irri gati on system 
hns proven effective. This practice is not intended to replace the banded appli
cation in early July, but to provide another effective, econonical method of 
a pplying a soil fungicide after the plants· have lapped the rows . Previous tes ts 
have shown that the banded applicat:ion in early July is needed to place a concen
trat:i on of fungicide in the pegging zone, prov.I.ding initial protection. The later 
application, by airplane or irrigation, aupple~ents the banded application a~ 
snother step in a full-season soi l fungicide progrsm. 

Table 1. Soil Fungicides Applied by Irrigation - Skaggs !'um, Ft . Cobb, Oklahoma, 
1972 . 

Varlet:t : Arscntine Planted: MO:l 23 llarvesced: October 2 
Trentment Yie.ld Inc. % 

Fungicide, Rste ai/a Diff- Ck Val. / Val. /:i Damage 
on<l Time of Aeelicacion lbs/a lbs/a Crnde Ton Over Ck. Pod 

l . 'l'er 2BC 8 lbs July 10 4411 774 6 7 275 $ 98 6% 

2 . 'l'cr 30G 3 l bs July 10 & 
Aug. 4 4290 653 70 286 101 10% 

.'.). TSx 2-0.SEC 2 lbs July 7 
& 28 & Aug . 11 4252 615 71 290 104 7% 

4. Tcr 2EC l lb (ea. i rr.) 
July 10 & 25, Aug . 5 , 15 
& 25, & Sep t . 5 & 15 4169 532 67 276 64 3% 

5. Terz 4RC 2 l bs Aug . 3 4147 510 69 282 72 4% 

6. Ter 2EC 2 lbs July 9, 
Aug. 4 & 24 4131 494 67 275 56 7% 

7. Ter 2EC 8 lbs Au~. 4109 472 69 283 69 6. 5% 

8. Ter z 4EC 2 l bs July 8 4015 378 68 279 48 5% 

9. No Trentment 3637 69 282 12% 
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EFFECT OF NEMATIClDES 
UPON ROOT LESION NBMATODE POPULATlOllS 
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ABSTRACT AND PAPER 

ABSTRACT 

Root lesion nematode (Pratvlenchus brachyurus) is commonly found in peanut 
fields throughout Oklahoma. Neme.tic:ide trials carried out in fields havin~ heavy 
infestations of lesion nematodes during recent years show increased yields from 
pegging-time applications. Results f.rom the 1969, 1970, and 1971 teats indicated 
that a reduction in pod damage and an increase in yields resulted from mid-season 
nemat1cide applications. However, since only soil samples were processed, the 
root lesion nematode population counts were erratic and no correlation could be 
made with yield, p.od damage, and time of application. By processing both soil and 
root samples during the 1972 test, more accurate population data were obtained. 
Results from this study showed increased yields can be correlated with a decrease 
in lesion nematode population and reduced pod damage. Pegging-time nematicide 
npplications with fumigants and non-fumigants produced yield responses similar to 
past tests; however, 45-50% of the yield increases were in excess of 1000 lbs./ 
acre. These were obtained in plots receiving a nematicicle application at planting 
followed by two or three. applications during the season. Monthly soil and root 
samples processed by the modified Christie-Perry method and by root incubation show 
that late-season nematicide applications reduced pod damage and P. brachyurus 
population recovered. -

PAPER 

Many Oklahoma peanut growers have found damaging populations of the root 
lesion nematode (Pratylenchus braclwurus) in their fields. The heaviest infes
tations have been more commonly found in the deep sands of Southern Oklahoma; 
however, moderate to heavy infestations have been recovered from other peanut areas 
in the State. Limited acrenge allotments ""d available irrigation facilities have 
forced growers to plant peanuts on the same land in successive years, increasing 
nematode populations. When infestations of !· brachyurus become severe, g-r:owers 
have been forced to dig peancts early and suffer severe reductions in yield. The 
lesion nematode feeds on the peanut root, peg, and pod, allowing fungi and bacteria 
to enter the damaged cells, causing a peg and pod rot. The peg, weakened by 
infection or rotted away, allo1•s the mature pod to be shed and lost at harvest • 

.!'._. brachyurus has a wide host range so that crop rotation, in most cases, is 
not a practical method of control. Nematicide applications me.de during the 
growing season have been effective in controlling.P. brachyurus, resulting in 
reduced pod aamage and increased yields. -

Sturgeon, Russell, and Shackelford (1), in 1970, found that nematicides 
applied at pegging time appeared to increase peanut yields over non-treated plots 
and at-plant applications. In 1971, Sturgeon and Russell (2) studied this problem 
in more detail and found that pegging applications increased yields from 230-900 
lbs. over non-treated peanuts and 170-600 lbs. over at-plant applications. 

In 1972, a study was designed to further evaluate certain nematicides and 
fu111ige.nts at various rates applied at different tiones during the season for control 
of !· brachyurus. 

METHODS AND MATERIALS: 1~e study was located on the Dee Keeton farm near 
Willis, Marshall County, Oklahoma. This irrigated farm was found to have a heavy 
infestation of !.· brachyurus and a moderate to heavy in!estation of the ring 
nematode (Criconemoides sp.), 
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Nine treatments , consisting of Daeanit lSG (0,0-Diethyl-0-[Ji-Cmechyleulfinyl
phanyl]-phosphorothioate), ~·umazone 86E (L, 2-dibromo-3-chloropropane and related 
halogenated C aliphatic&), and Furadan lOG (2,3-dihydro-2,3-diinethyl-7-benzo
furanyl me thylcarb81l18te) were applied at various rates, using various methods, and 
at different times. Argentine seed was planted June 15, a pegging application was 
made August 1, a mid-late season application was mode September 8, and a late
season application was made October 4. The plots were ha"t"Veeted November 28 . The 
plots consisted of two rows , 36 inches apart, and 1250 ft . long . Bach treatment 
was replicated three times . Soil and root samples were taken at selected times 
during the s eason for nematode analysis. 100 Milliliters of soil was processed 
by a modified Christie-Perry extraction technique , and the roots were incubated in 
water for four days. n1e yield f rom each plot was determined by taking combine 
bin measurements . Nut samples £or evaluation of damage and grades were collected 
as each bin was dumped . The damaged pod ratings were determined f rom a 5-lb . 
sample token from. each. i-eplicacion. Each aampla-"1118 ra t ed on tbl'.!. basis of degree 
of pod damage (0 •none, 5 • 80-100% damage) . Nematicides were applied at planting 
with a Gandy 901 Jr. applicator mounted on a planter and incorporated with a ro
wheel. Bond widths of 7, 12, and 14 inches were used depending up0n the treatment. 
The soil fumigant was injected at an 8-inch depth with one s tubble coulter per row 
at planting. For the August application, two stubble coultors per row about 8 
inches on either side of the plants were used to inject the soil fumignnc. l'he 
granular nematicides were applied with a G11J1dy 901 Jr. applicator in 12-inch and 
14- inch bands over the row and irrig11ted into the soil. 

RESULTS AND DISCUSSION: .Plots receiving nematicide treatments showed an 
increase in peanut yields of 261-1292 lbs. per acre . The largest i ncrease in 
yield , 1292 lbs . per acre , was obtained from the plot r eceiving Fur!'dan lOG, 4 lbs. 
ai/acra at plant , followed with three applications of Furadnn lOG, 2 lbs . ai/acre 
applied over the row in a 12-inch band in August, September, and October (Table 1). 
The plots receiving Puredan lOG or Fu.11Bzone 86E applications at plane, followed 
with an application in August , produced greater yields than those receiving only 
one application of Fumazone 86E, Dasonit LSG, and Furadan lOG in August (Table 1) . 
Single applications of Fuma>.one 86F. at plant or in August were similar in yield. 
However, an increase of approximately 200 .lbs . per acre was obtained when Fumazone 
86£ was applied at plant followed by another application in August . 1hese results 
indicate that ac lease two nemacicide applications per season may be necesssry to 
obtain effective control of!· brachyurus . llowever, the cost of the second appli
cation may be greater than the value of the increased yields. 

Table 1. 1972 Nematicide Trials - Lesion Nemntode - Keetol\ Farm, Willis, Oklahoma. 

Treat1Dents 
Cheatical & Rate / acre 
Type of Application 

1. Furadan lOG 4 lbs plt + 2 lbs 
3 app. Aug., Sepe., Oct. 

2. Furadan l DG 2 lbs plt + 2 lbs 
2 app. Aug., Sept . 

3. Fu~azone 86P. 4 qts pl t + 3 qts 
Aug. 

4. Furadan lOG 4 lbs plc + 2 lbs Aug. 

5. Das an it lSG 3 lbs Aug. 

6. Fuma~one 86E 3 qta Aug. 

7. Furnazone 86E 4 qts Aug. 

8. Fumazone 66E 4 qts plt 

9, P'uradan l DG 2 lba Aug. 

10 . No treatment 

lbs / a 

3749 

3567 

3276 

3167 

3131 

3094 

3057 

3033 

2718 

2457 

Pod2 Nt:!ma/gm 
Diff-Ck Damage Root 

lbs/a Rating Wt . (avg.) 

1292 a 0.9 o.z 

1110 ab 1.1 0.4 

819 abc z.s 1.0 
110· abed 1.3 0.1 

674 abed 1.3 1.6 

637 abed 2.J 2.6 

600 abcde 2.9 1.4 

576 bcde 3.2 2.2 

261 cdefg 1.2 1.5 

def g 4.8 7.8 
1Ditfe rence in yield is increase or decrease comparing to non-treated plots 

(checks), Those values not followed by the as~a letter are significan tly different 
at the 0.05 level by Duncan test. 

2Pod rating nematode damage: 0 • No necrosie; 5 ~ 80-100%. 
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Root and soil samples taken from the check plots showed that the !· brochyurus 
infestations increased from a trace at planting time (June 15) to a very heavy 
infestation by the end of the season (October 1).(Table 2) . nie root-soil samples 
taken from the plots receiving the at-plant treatment followed by other appli
cations during the season showed that the infestation remained constantly low 
throughout the season. This would account for the l ow pod damage index rending and 
low average of nematodea recovered per grain root weight . 

Table 2. 1972 Peanut Nematicide 
Will.is, Oklahoma 

Trials - Nematode Population Counts - Keeton Farm, 

P. brachyurus1 Treat:ments 
Chemical & Rate/a 

Type of App. June July2 Aug . 3 Sept. Oct . 

1. Furadan lOG 4 lbs ai plt + 2 lbs ai 
3 app. (Aug., Sept., Oct.) T 2 . 7 4 0 12 

2. Furadan lOG 2 lbs ai plt + 2 lbs ai 
Aug. T 2.7 20 0 0 

3. Fumazone 86E 4 qts plt + 3 qts Aug. T 13.3 24 24 0 

4, Fur ad an l OG 4 l bs ai plt + 2 lbs ai Aug. T 5.J 0 0 0 

5. Dasanit l SG 3 lbs ai Aug. T 34 40 12 4 

6. Fumaz;one 86E 3 qts Aug. T 16 80 0 4 

7. Fumazone 66E 4 qts Aug. T 23.5 52 0 0 

8. Funiazone 86E 4 qt& plt T 26 12 36 28 

9. Furadan l OG 2 lbs ai Aug. T 16 44 20 4 

10. No i:reatmen t T 32.l 28 40 104 
1tnd1cates nu~ber of !'._. brachyurus 
2Average of 3 replications. 

recovered by root incuba~on, T • trace . 

3First replication only , 

Root-soil &lllllples taken from the plots treated with Dassnit 15G, Furadan lOG, 
and Fumazone 861~ i n August sh.owed a moderate t o heavy infestation of !'._. brachyurus 
prior to the August application . The population had decreosed 50-100% when sampled 
one month later , and did not show any increase a t the October sampling (Tnble 2). 
The heavy infestation prior to the August appl1cation was responsible for the high 
number of nematodes per gram weight and is credited for the increase in the damaged 
pod ratings when compared to the full-season treatments. It would appear that the 
damage to these pod• may have occurred before the August treatment since very few 
nematodes were recovered from the September and October samplings. This is further 
demons trated with the two Fumazone 86E treatments applied at plant and in August. 
11ie Fumazone 86E treatment applied at plant had e nematode/gram root weight average 
of 2. 2 and a pod damage rating of 3. 2, while the Fu111aione 86B treatment applied et 
pegging had a nematode/gram root weight average of 2 . 6 and a pod damage rating o! 
2. 2 (Table 2). '!'he lllOderate to heavy infestation of ! · brachyurua prior to the 
August application may also account for the reduction in yield observed in these 
plots compar ed to those receiving several treatments during the seas0n. 

Kigh level s of pod damage were hi ghly correl ated to low peanut yields (r • 
-. 76874). Similarly, high numbers of P. brachvurus per gram root weight were 
correlated with low peanut yields (r - --.37747) . A positive correlation (r = 
.58633) between pod damage and nematodes/gram root weight indicates a direct 
relationship be tween pod tlamage and the nematode population. Pod damage ratings 
may then be another diagnostic tool for de termining effectiveness of nematicide 
treatments and estimating populations of!• brachyurus. 

In s uDllllary, it appears that two or more applicat i ons of nemeticides during the 
season IQ8.Y be needed for effective control of !'._. brachyurus. The results al so show 
that !'..· brachyurua has a definite det r imental effect upon peanut yi.elds in Oklahonoe. 
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ABSTRAC'l' 

Several varieties of peanuts grown at four locations 1n the No-rth Carolina
Virginia area were sampled over a ten-week period. They were analyzed by the 
arginine maturity inuex (AMI) method. 1he tabulated and statistical results show 
that most of the variation was due to harvest dates and secondly varioty. Location 
was also signi!icant but to a lesser degree. overall mean Al>II values for both 
locations and varieties ranked the rate of maturing of peanuts (early to later) 
in agreement with previous •objective evaluations. These findings arc compared 
with those presently being reported on peanuts grown in Georgia. Also, seasonal 
conditions and sampling methods are discussed with relation to results obtaine<l. 

INTRODUCTION 

ll\e degree of maturity o! peanuts is closely correlated with maximum yield 
and quality. Harvesting of immature peanuts results in low yields, due to undevel
oped seeds, and inferior product quality. 1he present methods ror determining the 
<l"gree of maturity ar" based l"rgely on subjective ev'1luations; the-refore, a good 
reliable objective method of maturity determination has been desired by the 
peanut industry for some time. 

Newell (1) and Mason et al. (2) observed a distinct decrease in the amino 
acid, arginine, with increasing maturity of the Spanish-type peanuts. Young snd 
Mason (?) carefully examined this relationship and found that the free arginine 
content of peanuts was a useful measure of maturity under field conditions. More 
recently Young (4) has develope<l a continuous flow autotnated analytical method 
for analyzing large numbers of samples. nie use of this method has been shown to 
have great potential for measuring oiacurity in peanuts grmm in Oklahom and Georgia 
(5). Young et al. (S) has reviewed this technique and it" potential use. 

The present study was designed to test the potential usefulness of the method 
on peanut varieties grown in the North Carolina and Virginia pcal)ut producing area. 

EXPERIMENTAL 

Green peanut samples in duplicate were hand collected over a ten week period 
nt four locations in North Carolina. and Virginia. Virginia 561.t, florigiartt and 
NC-Fla 14 va.rieties ·were obtained at Nansemond and Southampton Counties in ViJ;ginia 
and Chowan ond Halifax Counties in North Carolina a1ong with seven additional. 
varieties nt t.he Southmnpton County location. The samples were taken from the 
border rows of peanuts in the Vi.rginia-North carolina Peanut Variety and Qua1ity 
Evaluation Program (5,6) in all locations but the Southampton County where the 
samples were immediately adjacent to the evaluation program plot. Cultural practices 
we:re identical at nl.l locations and in accord with recommendations for high yiel<ls 
of acceptable quality. 

1Arginine Maturity Index (4) 
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All developed pods on each plant sample were removed, washed thoroughly 
and frozen until ready for chemical anal ysis . 

'!he arginine maturity index (AMI ) me thod of Young (4) was used t o datermine 
maturi ty of the samples. '!he method involved grinding 30 grams of inshel l peanuts 
in 200 ml . of tr ichloroace tic acid for 30 seconds , filtering and anal yzing 
the fil trate for free arginine using an automated continuous flow system. 
'lhe optical density of the filtrat e measured at 520 nm multiplied by 100 
gave the erginine maturity index. Moistur e content was determined by drying 
duplicate 20 grams samples for 5 hours at lOOOC. All AMI values reported 
have be.en corrected to dry weight ba9is. 

RESULTS AND DISCUSSION 

Table 1 lists the AMI values for 3 varieties of peanuts that were sampled 
weekly for 10 weeks at four locations . In all cases the AMI value decreased with 
increasing age (maturity) of the peanuts sampled. Some week to week fluctuations 
were observed and were probably due to sa~pling error and climatic conditions . 
Figure l shows graphically the t r end of all values in Table l averaged and 
plot ted agains t sampl ing date. The curve ob ta i ned is siDilar to those previ ously 
published (1 , 2) . lbe sampling dates shown in Table 1 will be referred to as 
weeks 1 through 10. · 

250 

~ 150 
< 

50 

0 

2 ~ 5 6 7 9 10 

WEEK 

Figure 1. Effect of sal11pling date on average AMI values of 3 varieties at 
4 locat ions. 

Statistical evaluation (Table 2) shows location, variety and digging dates 
were. highly significant factors, while sampling replicates and ell location, 
variety end digging date interactions were not significant. 

An average of all 11111 values for 3 varieties for each location is shown 
in parentheses alongside the respective county (Table 1). If AMI values are in
dicative of maturity, then these averages should reflect the relative maturing 
rstes at each location. r.he averages ranked the counties from earlier to later 
maturi113 peanuts, H4lifax, O:towan, Southampton, Nansemond. '.!'he ranking is as 
would be expected based on previ ous experience. Al.so an average of all AM.I values 
at al l l ocations f or each variety successf ully ranked the 3 variet i es i n t he order 
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Table 1. Effect of location, variety and sampling date on the arginine maturity index (AMI) values of peanuts grown i n the HC-Va 
area in 1972 

Sam Dat e 
Variety 8/21 8 28 9 4 9 11 9 18 9 25 10/2 10 9 10/16 10 23 Avera e• 

Nanseoond Cb . , Va . {Average 214a) 
Va 56R 275 284 226 285 1.85 178 206 183 134 114 
!Horlgiant 331 307 236 270 250 213 147 157 130 139 
NC-Fl.a 14 331 321 272 269 195 190 130 131 l93 140 

Va 56R 409 221 258 
Southampt on Co., Va. (Aver age 212a) 
197 203 242 233 173 171. 214 

Fl origiant 240 340 291 200 184 187 190 166 163 160 
NC-Fla 14 317 259 238 193 181 125 147 152 145 168 

Qiowan Co ,, N. C. (Average 169b) 
Va 56R 297 244 202 115 169 183 170 150 193 192 
Florigiant 253 230 191 162 152 147 117 106 127 113 
NC-Fla 14 297 201 189 203 146 123 115 83 85 109 

Hal ifax Co., N. C. (Average lSSb) 
Va 56R 211 341 226 139 151 140 141 115 164 105 
Florigiant 151 242 262 169 186 134 116 104 102 102 
NC-Fla 14 216 221 158 155 134 102 91 87 98 95 

All Locations 
Va 56R 298 272 228 184 177 185 187 155 165 156 200. 8a 
Florigiant 243 279 245 200 193 170 142 133 130 128 186.Sb NC-Fla 14 290 250 214 205 164 135 121 113 130 128 174.9b 

Average 277a 267a 229b l96c 178cd 163de lSOef 134f 142ef l.37ef 

~Duncan's new multiple range test at the .05 level. Meatis sharing the same subscript are not statistically di fferent . 



Table 2. Summary of the aoalys t s of variance on AMI values on three variet ies 
of peanuts grown at four locations in the NC-Va area in 1972 

Source Degrees 
Freedom 

Total 239 
Location (L) 3 
Variety (V) 2 
Digging (D) 9 
Reps l 
L XV 6 
L X D 27 
V X D 18 
L XV X D 54 
En: or 119 

** Significant at the .01 level. 
NS Not Significant. 

F 

26.967** 
6.685"'* 

34 .285"" 
2. 331NS 
l.680NS 
l. 523NS 
l .309NS 

0 931NS 

of observed maturing rates. NC- Fla 14, Florigiant and Va 56R ranked in 
order of earlier l!l4tur1ng to later maturing. 

The &II values of 10 coromercial varieties for 10 sa111pling dates at 
Southampton County, Virginia are shown in Table 3. Again the AMI values decrease 
considerably with increasing age (maturity) of the peanuts. The varieties 
are listed according to their average AMI values with Avoco 11 being the 
highest and NC-17 the lowest. Ranking of these average AMI values agrees 
with the obaerved rates of maturity based on a familiarity with the growing 
characceristics of these varieties and subject.ive observations. Figure 2 shows 
the curves obtained from a plot of Avoco 11, NC-17 and overall average AKI values. 

300 

200 

100 • 

2 3 5 6 7 8 9 10 

WEEK 

Figure 2. Effect of sampling date on high, low and average AMI values of ten 
peanut varieties at Southampton County, Va. 
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Statistical evaluation {Table 4) of these values shows both variety and 
digging date significant at the .Ol level with variety-digging date interaction 
significant at the .05 level. 

Table 4. Summary of the analysis of variance on the arginine maturity index 
(AMI) values on peanuts grown et Southampton, Va. in 1972 

Source Degrees 
Freedom 

Total 
Variety {V) 
Digging (D) 
Rep. 
V X D 
Error 

* Significant at the .OS level. 
**Significant at the .01 level. 
NS Not significant. 

199 
9 
9 
l 

81 
99 

F 

10.904"* 
25.460** 

0 • .530NS 
1.442* 

Table 5 lists AMI values of NC-17 variety sampled over a 10 week period at 
3 locations. The data in this table would fit into Table l except that NC-17 
samples were not available at Halifax County and all values are en average of 
duplicate chemical analyses. The definite trend of decreasing values with in
creasing age of peanut is observed. "3 above both location and digging dates were 
significant factors at .01 level (Table 6). Although chemical analyses were 
not significant, the error for these large seeded peanuts was large enough to 
suggest that a modification of the sampling technique is needed in future studies. 
'!he method was developed with smaller-seeded peanuts, hence the 30 gm. sallljlle 
may need to be increased to SO gm to reduce sampling error in Virginia-type peanuts. 

Table 6. Summary of enaly·sis of variance on AMI values on the NC 17 variety 
grown at 3 locations in the NC-Va peanut growing area in 1972 

Source 

Total 
LocaUon (L) 
l>igging (D) 
Reps 
Lab anal {A) 
LXD 
Error 

Degrees 
Freedom 

119 
2 
9 
1 
1 

18 
BS 

*« Significant et the .01 level. 
NS Not significant. 

F 

18.471** 
43.402"'* 

1.824NS 
2.161NS 
1.034NS 

An average of all values in Table 5 gives an average for NC-17 (169) at 3 of 
the 4 locations in Table 1. A direct comparison of this average with those of the 
other 3 varieties in Table l places NC-17 as lllOre mature (earlier maturing) than 
the other 3 varieties. Ibis agreed with rankings in Table 3 and with predicted 
rates of maturing. lf values from Halifax County (the earliest maturing county 
in Table 1) had been obtained the average for NC-17 would be expected to be 
significantly lower than NC-Fla 14 as sho1m in Table 3. 

Comparison of data obtained in these experiments with those from similar 
experiments on 1971 Georgia peanuts (6) showed a much lower AMI value during 
normal harvest times for the Georgia peanuts. The range of »lI values for 
Florunner and Flor1giant varieties were of 69 to 89 and 60 to 95, respectively for 
1971 Georgia grown peanuts. This compares to values of 91 to 136 and 128 to 133 
for the same two varieties grown in NC-Va area where the rapge of values represent 

186 



co ...., 

Table 3. Effect of variety and sampling date on the arginine maturity index (AMI) val ues on ten varieties of peanuts grown at 
Southampton, Va. in 1972 

Variety 8/21 8/28 9/4 9/11 9/18 
Sam~li!YI Date 

9 25 10/2 10/9 10/16 10/23 Average* 

Avoca 11 375 296 303 289 308 244 165 212 209 210 260.9a 
Va 72R 293 302 343 265 265 253 182 260 207 161 253.0ab 
NC2 350 300 299 325 290 198 184 160 198 182 248.Sab 
Va 61R 359 241 273 277 220 193 214 191 190 207 236.4abc 
Va 56R 409 221 258 197 203 242 233 173 171 214 231.Sabc 
NCS 175 300 212 276 290 246 251 188 187 161 228.4 be: 
Florigiant 240 340 291 200 184 187 190 166 163 160 211.9 cd 
NC-Fla 14 317 259 238 193 181 125 148 152 145 168 192.4 d 
Florunner 264 278 223 163 166 136 157 136 138 91 175.0 e 
NC17 313 220 227 166 144 132 110 117 132 125 168.6 e 

Average l09a 276b 267b 235c 225c 195d 183d 175d 174d 168d 

--
*Duncan' s new multiple range test at the .05 level. Means sharing the s ame subscript are not statistical different. 

Table 5 . Effect of location and sampling date on the arginine maturity index (AKI) Valuasl on the NC 17 variety grown in the NC-Va 
Peanut area in 1972 

Location 8£21 8/28 924 
Sa!!!l!ling date 

9z11 9/18 9£25 10/2 10£9 10216 

Nanse1110nd Co., Va. a" 297 260 262 182 137 149 143 154 111 
Southampton Co., Va. ... 356 251 216 177 no 144 122 138 134 
lbowan Co., N. C. b 274 194 165 153 113 116 100 115 96 

Average 309a 235b 214b 17lc 133d 137d 122d 135d 114d 

*Duncan's new Multiple Range Test at the .05 level. Means sharing the same subscript are not statistically different. 
lAverage of duplicate chemical determinations. 

10/23 

132 
132 
100 
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those obtained over a 3-week normal harvest period. Both Spanish aud Runner types 
gave values of SO to 100 for mature peanuts while NC-Va values seldom dropped below 
100. lbese differences me.y be due to environmental differences and may be normal 
for the locar.ions. However, the 1972 season -was very late in t!C-Va area with 
digging hastened by an early frost, so most peanuts dug were somewhat il!llllature. 

'lbe results from these experiments show that AMI values are negatively 
correlated 'With maturity in peanuts gro1<n in NC-Va area. Also, average AMI values 
~bjectively ranked both varieties and locations in order of early to late inaturity 
t . agreement with subjectively observed rankings. This method shows some definite 
po,lntinl for evaluating new varieties for rate of maturing. Jldditional studies 
are "\\eeded to determine the real potential for using the AMI method for predicting 
op till. \Ill digging date for peanut gro1.1ers. 
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ABSTRACT & PAPER 

ABSTRACT 

This paper summarizes the results of field research where forty-five different 
chemicals or chemical combinations were evaluated on 28 treated plots to 
determine their effectiveness against the peanut pod rot disease. There wer.e 
four replications per treatment placed in a complete randomized block design. 
Data were collected on fungi associated with rotted pods, percent pod rot disease, 
peanut quality, yield and value per acre. 

Species of Pythium, Rhizoctonia, and Fusarium were isolated from rotted pods; 
hoorever, the predominant pathogen was Sclerotium rolfsii. The best

1
chemical 

treatment on this farm was the application of Terraclor + Terrazole which 
curtailed pod rot from 30.3% to 11.4% and increased peanut value by $205.41 
per acre. 

PAPER 

INTRODUCTION 

The peanut pod rot disease occurs throughout the peD.nut producing area in 
Virginia and causes over 15% annual loss in peanut yield and quality. Four 
111ajor soil borne fungi, Pythium spp., Rhizoctonia solani, Sclerotium rolfsii 
and Fusarium spp. are the primary causal agents of the peanut pod rot disease 
in Virginia. 

Research reported here was conducted on the lloh Edwards f ann in Southampton 
County, Virginia. This site was selected because it possessed a well drained 
sandy loam soil. Also, peanuts planted in this area the previous year showed 
appro~imately 30 per cent pod rot damage and low populations of northern 
root-knot, ring, and sting nematodes. The fungus Sclerotium rolfaii was 
prevalent in this field. 

METHODS AND MATERIALS 

Forty-five different che1J1icals or chemical combinations were applied in 28 
treated plots. There were four replications per treatment arranged in a 
complete randomized block design. 

Treatments were evaluated for: fungi associated with rotted pods; percent pod 
rot disease; peanut quality; yield and value per acre. 

Different times and methods of chemical application were: 

Preplsnt Chemical Application: Chemicals were applied two weeks prior to planting 
pee.nuts. Granular materials were applied on a 12 inch wide band over the row 
and incorporated 5 inches deep. Liquid materials were injected 8 inches deep 
in the center of the row and sealed with a press wheel. 

The use of trade names in this publication does not imply endorsement by 
the Virginia Agricultural Experiment Station of the products named nor 
criticism of similar ones not mentioned. 
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At Planting Chemical Application: Peanuts were planted on May 18 which was the 
same day that chemicals ware applied to the plots. Chemicals were applied in 
the same manner descri~ed in preplant chemical application. 

Early Pegging Chemical Application: Chemicals were applied on a 12 inch wide 
band centered over the row on June 29. 

Post Pegging Chemical Application: Chemicals were applied on July 29, four 
wee.ks after the early pegging chemical application using the same procedures 
descr ibed for tha t treatment. 

The percent of peanut pod rot diaease was determined by digging a plant from each 
of "" locations per created row, per replication, per treatment. Soil in the 
fruiting area of each plant was searched for healthy and rotted peanut pods 
which were placed i n a paper bag with the plant from that location . Individual 
plants were washed and all pods were removed by hand. The healthy snd diaeaaed 
pods per plant were separated and counted . Data presented on the "Parcent Pod 
Rot Diaaase" rep-resents the averages of peanut pods with pod t:ot symptolll8 ft'om 
16 plants pet: traatment per farm. 

Damage<! peanut pods f t:om. selected field treatments were cultured on artificial 
media to ascertain the identity of fungi associated with pod rot. 

Peanut yield and quality were obtained as the primary criteria of the effectiveness 
of vat:ious treatments: Peanuts were dug on October 6 and c011tbined on October 13. 
Immediately after peanuts were combined, they were dried in the shell to 12% 
moisture, weighed, and stored for two months prior to collecting a sample from 
each replicate tor grading . 

RESULTS AND DISCUSSION 

Table l . presents data on treated plots which produced $90.00 or more pet: act:e 
above the untreated plots. These treat~ente are also presented graphically in 
Figu-re l, 

On 'this research location, the fungus Sclerotium rolf sii caused pods to rot 
from mid-sea.son until harvest eime. Terraclor is effective against Scleroti\Jl11 
rolfsii and provided a high degree of control of the Sclerotium rolfsii phase 
of the peanut pod rot disease. 

The ~ompounds Terr-o-ci de lS, D-D/PIC, aud Telone C contain a nematicide plus 
the fungicide chloropicrin. l'hese compounds show promise 8• pod rot control 
agents. 
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Table l. Stmmuu:y of Results on Punut Pod Rot Disease Control- (SouthamptoD County, 1971) 

TRE.ATMENTS1 
RATINGS 

2 weeks At Early Post % Pod Rot Support Yield Value $ 
Prep).ant Plan ti~ Peuinst p~~ Disease2 Price $ Po11nds Per Chemical & -'RO.. Che1111c:aJ. & Raw Chemical & Row Chem.teal & RO"" Treatment Formulation Rate/A Formulat ion Rate/A Fomulation Rate/A Foruiulat ion Rate/A (S~t. 13) Per Clll: Per acre a.ere 

A 
Terriclor 8%G Terriclor 8%G Terriclor 8%G 

Terrazole 4%G 20lbs Terrazole 4%G 40lbs Terrazole 4%G 401bs ll.4 14.93 e3 3755d 560.62e 

B 
Sodi\1111 
Az.ide 8%G 66lbs Nema...s..on 12.l • 7 Sfl,al Terr &clor10%G lOOlbs 16.l 14.34a-e 3852d 552. 37a-e 

c Terr-o-cide 15 kal 17 .9 14.JSa-e 348.5<:-d 500.lOc-e 

D Terraclor 
Su11_er X 33lbs 23.6 l4.83d-e 334lb- d 495.47a-c. 

E 
Terraclo-r 8%G Terraclor 8%G 
Tercazole 4%G 20lbs Terrazole 4%G 30lbs 16.1 14.91 e 312Sb-d 465.94b-e 

F D-D/PIC ~j@l 11.1 14.34a-e 32l5b-d 461.0Jb-e 

G Te.lone C ~1 17 .5 14 . 55b-e 3114b-<l 453.0Sa-c. 

R 
Untreated Untrea ted Unt-reated 

Plot Plot Plot 30.3 13.80a-d 2574a-c 355. 21a-e 
1 

Pre.plant and at planting applications-Granular materials (G) were applied on a 12." wide band and incorporated S" deep ; 
Liquid fumigants mlre injected S" deep in center of the rot~. Early pegging and post pegging applications-all c.ompounds were 
applied on a 12" wide band over the row. 

2 
Percent pod rot disease were taktn by digging 4 plants per treat11ent per replicst.e aod counting hea.lthy and rotting peanut 
pods. 

3 Value& having a COOllDon letter, within c.olumns, do not differ signif icantly at tbQ .05 level according to Duncan' s Multiple 
Range Test. Dat& are averages of 4 replications. 



EARLY GENERATION YIELD TRIALS AS 

A BREEDING METHOD FOR PEANUTS 

by 

T. A. Coffelt 
N.D.E.A. Fellow, Agronomy Department 

University of Georgia College of Agriculture 
Colle9e Station Experiment Station, Athens Georgia 

R. 0. Hanvnons 
Research Geneticist, A.R.S., U.S.D.A. 

University of ~eorgia College of Agriculture 
Coastal Plain Experiment Station, Tifton, Georgia 

ABSTRACT 

In 1969, a large number of F2 1 ines was available for use tn the breeding 
program at Tifton, Georgia. These lines were developed from reciprocal 
infraspecific crosses between the peanut (Arachis hypogaea L.) varieties 
Argentine and Early Runner. Evaluation of these lines by use of the pedigree 
method of plant breeding was considered uneconomical; therefore, early 
generation yield trials were proposed as a possible breeding method. The 
highest yielding F2 1 Ines were selected and placed in a replicated F3 yield 
trial. Lines yielding more than the parental lines were advanced to 
replicated F4 yield trials. F~ 1 ines outyielding the parents were placed in 
replicated F5 Spanish and Runner yield trials on the basis of seed weight/100 
seeds. The five highest yielding F4 lines were winter increased in Puerto 
Rico for use ln f6 yield trials. Yield and shelling data from the F5 and f6 
yield trials were evaluated by analysis of variance and Duncan's multiple 
range test. Results from these tests Indicate that acceptable breeding 
lines can be developed using early generation yield trials. Conmerclal 
checks used in these yield trials were Argentine, Spancross, Tlfspan, Comet, 
Early Runner, Florunner, florigiant, and Virginia Bunch 67. Of the 12 
breeding lines In the r5 yield trials, nine outyielded the parents, and 
seven outyielded the highest yielding commercial check. Tne three breeding 
I ines In the F6 Spanisn yield trial were significantly outyielded by the 
highest yielding commercial check, but not by Argentine. No significant 
differences were observed in the F6 Runner yield trial. Results from the F5 
and f6 yield trials show that desirable characters ln each parent were 
transferred to breeding lines of different commercial type, although 
selection was on the basis of yield only. From our results, we concluded that 
early generation yield trials were an acceptable breeding method for peanuts. 

Film Documentation of Plant Introduction Peanuts 

Clyde T. Young, Loy Morgan and Yai•Po Tai 

Assistant Professor-Georgia Station 
Assistant Professor-Coastal Station 

Poat·Doctorate·Georgia Station 

ABSTRACT 

Approxilll;ltely 2100 Plant Introduction peanuts, grown at Tifton, Georgia in 
1972 for evaluation for insect resistance, were harvested and evaluated for stage 
of maturity, and for protein and oil content. Genetic and other visable differences 
were documented on movie film. The pictures included field plots, pods on the 
harvested plants, harvested pods, and shelled kernels, These are being processed 
on microfiche for reference purposes, Chemical composition data on the samples 
l~ill be published in the USDA Plant Introduction seed catalogue for pee.nuts. 
Details of the methodology and equipment are described. 
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BREEDING PEANUTS (~ hypogaea L,) FOR RESISTANCE 
TO Vl!RTICILLIUM WILT 

Ba2 M. Khan, J, S. Kirby, and D. F. Wadsworth 
GradU<1tc Student of Agronomy, Assistant Professor of Agronomy 

and Associate Professor of Botany and Pl ant Pathology 
Oklahoma State Univerelty, Stillwater, Oklahoma 74074 

A.llS"J'RACT 

The obje<:t ivee of this study ~re tn eval uate 11enoplasm of peanuts, Arachis 
hypogaea L., for possible sources of resistance to Vcrticlllium wilt and to study 
the inherLtance pattern of this resistance to facilitat e the incorporation of re
sis tance in to improved conunercial varieties. Preliminary screen ing of 152 acces-
.. tons was n1adc in a field infested with Verticillium. Promising accessions were 
selected and further examl.ned under controlled envlronn>cnts of 8 greenhouse and a 
growth chamber with artif iclal inoculat ion proccd~res. Genetic s tudies were con
ducted u.•ing crosses among two of the most t o lerant and two of the most susceptible 
accessions. 

Out of 89 accessions ~crcened uoder fie ld condit ions for res i•tance to Verticillium 
wllt in the first year of the study, 21 occessl.ona were selected having lees than 
40i wilt prevalence. After critical evaluation under greenhouse and growth chamber 
conditions, these accessions were grouped lnto three arbitrary Verticllliu~ wilt 
reaction classes of tolerant, intermediate, and susceptible. The Argentine variety 
and 9 other lines, P-338 (P. t . 259671), P-425 (P. 1. 268759), P-431 (P. t . 268778), 
P-436 (P. I. 268795), P-442 (P. I. 268818), P·446 (l' . 1 . 2688?.5), P-555 (P. 1. 248768), 
P-559 (P. I. 240555) and P-628 (P. l . 268707), ranked in the tolerant group. Ceorgia 
Bunch 182-28, prcviou~ly repor t ed to be highly realstant, ranked in the intermed
iate group. P- 361 (P. l . 268616) , P-362 (P.l. 268626), P-860 (P . l . 268680) sod 
P-870 (P. l. 268706) were highly susceptible. FrOID studies on the. lnherltonce of 
Vertici.1 lium wilt reaction using P-362 and P-870 as susceptlble parents and P-431 
nnd P-446 ne tolerant parents , susceptlbllity appear ed t o bo controlled by o single 
dominant gene. However, tolerance wns ao101!what lntenslftod ln o hybrid of the two 
tolerant parents. Broad sense her!tabllity estimates for tolerance to Verticltlium 
wllt var ied from zero to 0.44 frocn F2 generations of tolerant by susceptible 
crosses. 

THE NECROTIC-EtCn LEAF DISEASE 

tN PEANUTS. l. GENE'rIC MODELS lf 

by 

Ray O. Hammons 

Research Leader - Crops, Georgia-South Carolina Area 
Southern Region, Agricultural Research Service 
U. S. Department of Agriculture, Tift on , Georgia 

ABSTRACT 

Cultivated peanuts (Arach1a hypogaea L.) are devoid of qualitative genetic 
resistance to most of the diseases affecting the crop. A necrotic-etch leaf 
disease, first observed in 1962, lacks distinctiveness or uniformity of affected 
areas, but can be easily distinguished from the leafapots, peanut ringspot, and 
other described diseases. It is not transmitted mechanically. The incitant of 
this disease is unknown. Attempts to isolate a causal agent have been unsuccessfuL 

Necrotic-etch leaf, investigated by our ''multicroes" testing procedure, inherits 
as a qualitatively- controlled recessive characteristic, but 1'2 progenies fro111 
different matings segregated for monogenic, digenic and apparently also for 
trigenic phenotypic assortments. 

Fz data for 44 progenies (totalling 3l97 normal 1 l83 necrotic etch) in 9 cross 
combinations gave good f1ts to the digenic 15:1 model, indicating duplicate loci. 
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two Fz progenies, in a cross of a necrotic-etch leaf plant with the line from 
which it was isolated, segregated for the monogenic 3:1 ratio. Another cross of 
2 progenies (301 plants) appears to fit the trigenic 63:1 ratio. 

This behavior adds further support to our hypothesis that a "wide variety of 
cross combinations constitutes a more critical test of locus character" in 
peanuts than single cross procedures. 

ll For presentation at the American Peanut Research and Education Association 
annual meeting, Oklahoma City, Oklahoma, July 13-18, 1973. Cooperative Research 
of the Agricultural Research Service, U. S. Department Agriculture and the 
University of Georgia College of Agriculture, Coastal Plain Experiment Station, 
Tifton, Georgia 31794. 

PHOTOSYNTHESIS IN PEANUT GENOTYPES 

by 
A. S. Bha9sari 

Graduate Research Assistant 
R. H. Brown 

Professor, Agronomy Department 
Unlversl~y of Georgia, Athens, Geor9la 30602 

ABSTRACT 

Photosynthesis rates of attached leaves of thirty-one peanut genotypes, 
consisting of seven wild species and twenty-four cultivated types were measured 
by using 9as exchange techniques. Plants were grown In pots during 1971 and 
both In pots and field during 1972. Statistically significant differences were 
observed in the rates of photosynthesis amon9 the various genotypes studied, 
the ran9e of photosynthesis bein9 from 15 mg C02/dm2/hr for~~. 
a wild species, to 37 mg co2/dm2/hr for florunner, a US variety. Florunner 
had the hi9hest photosynthetic rates in each experiment although not si9nlfi
cently higher than several other genotypes. A. pusila and A. montlcola gave 
almost as high photosynthetic rates (27.6 and 27.S mg C0z/dm2~r, respectively) 
as most of the cultivated species. 

The avera9e chlorophyll content of the leaves of various genotypes varied from 
6.13 mg/9 of dry matter for a cultivated genotype from Volta to 4.04 mg/9 
for both A. plntol and A. glabrata. Host of the genotypes had significantly 
higher chlorophyll content for the 1971 pot experiment and 1972 field 
experiment than A. pintol and A. glabrata. Florunner and florl9lant, both 
US varieties, had significantly higher % nitrogen In the leaves as compared 
with all other genotypes for t he 1971 experiment. The stomata! intensity per 
unit leaf area (upper and lower surfaces combined) varied from 297 mm-2 for 
florunner to 809 rmt2 for A. vil losul icar pus. The average number of stomates 
for the cultivated types and t he wi ld species were 345 and ~20 mm-2, 
respectively. Specific l eaf area ranged from 1.27 to 2.52 dm2/g. Wild 
genotypes had comparatively higher specific leaf area than the cultivated types 
except A. glabrata which had the lowest specific leaf area of 1.27 dm2/g. 

Photosynthetic rates were positively correlated with the chlorophyll content of 
the leaves In the 1971 pot experiment (r~+0.42) and 1972 field experiment 
(r•+0.43) but no statistically significant correlation was found for 1972 pot 
experiment. A significant positive correlation was observed between % nitrogen 
content of leaves and rate of photosynthesis for the pot experiments only. 
Stomata! intensity and photosynthesis were ne9atlvely correlated in 1972. 
Specific leaf area was negatively correlated with photosynthesis in 1971 but 
not in 1972. 
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Pl!RVALENCE OF ASPERGILLUS FLAVUS IN PEANUT SOILS 

by 

R. E. Pettit and Ruth A. Taber 
Associate Professor and Research Associate 

Department of Plant Sciences 
texaa A&M University 

College St~tion, Texas 77843 

H. w. Schroeder 
Plant Pathologist 

Market Quality Research Group, 
Oklahoma-Texas Area, Southern Region 

United States Department of Agriculture 
College Station, Texas 77843 

ABSTRACT 

Studies designed co meneure the eutvivol of Asper&illue flavus propagules 
in peanut soils hove revealed thnt cropping practices, tillage practices, and 
climatic conditions influence the incidence of viable unite. The incidence of 
! · flavue was highest in the upper soil levels and infrequently detected below 
the tillage depth. Soila with higher levels of organic matter contained a higher 
incidence of total fungi and generally a lower percentage of!· flavus. Soil pit 
appeared to exert little influence on the isolation frequency of A. flavus. The 
highest levels of !!· flovus propagules occurred following peanut crop harvest and 
again in late winter. These isolates produced more aflatoxin s1 than did isolates 
taken at other times of the year. New land with soil previously free of A. flavus 
became contaminated during the latter part of the second year peanuts were grown. 
Aapergillus f lavus incidence remained high in soil from fields on which peanuts had 
been grown continuously. Continuous cropping of peanuts did not se.J.ect for high 
aflotoxin producing isolates. Corn or peanut residues left undisturbed on the 
soil resulted in a buildup of A. flavus populat.ions. Soils from fields with a 
winter cover crop planted in tlle ~esidues or in rotation with grasses or 
sorghum contained fewer fl· flevus propagules; however , some of these isolates were 
high aflatoxin producers • . 

This investigation wa~ supported by Agricultural Research Service, U.S. 
Department of Agriculture; Grant No. 12-14-100 9943(34),Tsxas Agricultural 
Experiment Station and Market Quality Research Group, Southern Region, U. S. 
DepertJRent of Agricul ture. 

CONDIT IONS RELATED TO AFLATOXIN CONTAMINATION IN THE FIELD 

by 

J. L. Butler, Agricultural. Engineer!/ 

R. O. Cole, Research Microbiologist.Y 

C. E. Holaday, Reseat'Ch Chemist.Y 

E. J. Will.lams , Agricultural Engineer!/ 

L. E. Samples , Extension Agricul'tural Cngineei-!' 

J. F. McGill, E-xtension AgronoaU.st!' 

P. o. Blankenship, Agricultural Enginee~ 
L. H. Redlinger, Research &ntomologiat!f 

ABSTRACT 

Samples of peanuts were co.llected in the field prior to harves't, immediately after 
harvest and :from farme r6 stock storage warehouses at widel,y separated points in 
Southwest Georgia, Alabama and North Florida. These were analyzed for aflatoxin 
contamination. Some peanuts showing no visible hull damage (mechanical or 
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insect) wer e analyzed just as they came from the gro\ll'ld , and the kernel s wel:'e 
found to contain high level s of aflatoxin, though no mold was appa:rent, e ven 
when exa111ined by micl:'OGcope. Extrniely dry weather during the lattu pal:'t of 
the KX'O"ing season a llowed t he peanuts t o dry t o the mois tlll'e level which has 
been shown to be conducive to aflatoxin pl:'Oduction i n t he field . Some peanuts 
were dug , i nvel:'ted and sprayed illll09diatel y with fungicides . Low J.evels of 
aflatoxin were present at di gging and theae increased with exposure in the 
windrow even though they were sprayed with fungicides. 

ARS, USDA, Ca.-s.c. Area, Coastal Plain Experiment Station, Tifton, Georgia 

ARS , USDA, Ga.-s.c. Area , National Peanut Research Labo r-atory, Dawson, 
Georgi a . 

Cooperat i ve Extension Service, Universit y of Georgia, College of Agricult ure , 
Coast al Pl ain Experiment Stati on, Tifton, Georgia. 

EFFECTIVENESS OP PROPIONIC ACID AND "MOLDSTAT" A3 
FUNGI CIDES DURING PEANUT STORAGE. 

by 
C. E. 

0

Holaday 
NatioDal Peanut Research Laboratory 

USDA, ARS, Dawson, Georgia 
E. J . Williama 

Coastal Plain EKperiment Station 
USDA, ARS , Tif ton, Georgia 

J . L. Pearson 
National Peanut Research Laboratory 

USDA, ARS, Dawson, Georgia 

ABSTRACT 

The 111<>ld ing of f armara s t ock peanuts in storage i s a pr oblem in certain locations 
because. of inadequate stor age facilities. An experiment was designed to t est the 
effectiveness of propionic acid and "Mol dstat" in preventing wolding of f a rmers 
stock peanut s stored in facilities that do not provide adequat e protection from 
rainy weather. Only the highest concentration of the propionic aci d prevented 
aflatoxi n build-up. "Moldstat" provi ded little or no protection from aflatoxin 
contBl!lination at any concentration. Results of flavor evaluations on samples from 
the treatments showed that the peanuts treated with prop1onic ac i d were poor in 
flavor while those treated with "Molds tat" had about the. aame flavor as the con
trols . The free fatty acids were significantly lower on the t r eated samples then 
on the con t rols. 

MACRI NE l"OR DIRECT HARVEST1HG OF VIRGINIA-TYPE PEANUTS 
by 

F. S. Wr l ght, Agri cul t ura l Engineer 
Sout hern Regi on , Agricultural Resear ch Setvice, USDA 
Tide~ater Research and Cont i nuing Education Center 

Holland, Virgini a 23391 

llbstrac.t 

Fi eld s tudies were begun in 1970 on an experimental machine to l i ft t he peanut 
plants f rom the soil and remove the f rulc from the plants in a once-ove r operation. 
The picking (>rinciple employed by t he 11 dtrecc harvesting" machine requires that 
the naturally growing fruit- pl ant o r ient ation be maintained. 

The direct harvesting machine consists of digging, picking , and cleani ng sections. 
The digger components l ift t he plants from t he soil and elevate them to the pi cking 
section. An overhead conveyor 1110vea the plant s over a vibrat ing rack. The f ruit 
hang below the r ack and are removed by notched metal st r ips attached to rota t ing 
drums. The fruit fall onto conveying components which t ransport and el eva t e the 
frui t tbrou_gh the cl eani ng component& and into a contai ner, The c l eani ng cnm-
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ponents inelude a paddle section to remove long plant branches, a suction f3n to 
reruove leaflets, fine roots, etc., and a stemming saw section to remove the pegs 
from pods. 

Operating at a ground speed of approximately 1.5 mph the picking efficiency for 
the machine ranged from 90 to 96 percent. The percentage of loose shelled kernels 
was nil. Pod damage was approximately 5 percent as compared to about 25 percent 
for conventional combines. Other potential advantages of a direct harvesting 
system are discussed, 

ODJECTIVE DETERMINATION OF OPTIMUM HARVEST MATURITY 
llY 

J. L. Pearson 
National Peanut Research Laboratory 

USDA, ARS, Dawson, Georgia 
c. E. 'Holaday 

National Peanut Research Laboratory 
USDA, ARS, Dawson, Georgia 

J. L. Butler 
Coastal Plain llxperiment Station 

USDA, ARS, Tifton, Georgia 
B. J. Williams 

Coastal Plain Experiment Station 
USDA, ARS, Tifton, Georgia 

J. M, Troeger 
Coastal Plain Experiment Station 

USDA, ARS, Tifton, Georgia 

ABSTRACT 

In this paper two quick methods for measuring maturity are evaluated in relation 
to yield and quality of peanuts. Light transmittance (at 450 or 460 ll)ll) is 
determined for a methanol extract of fresh, green whole peanuts in one method. 
The other measures the electrical impedance ratio (5/500,000 Hertz) of fresh, 
green whole peanuts. Using Spanish and Virginia peanuts from several weekly 
harvests, tnaturity measurements by these new methods are compared with such 
other parameters as flavor, optical density of oil, 3nd yield of sound mature 
kernels. 

STUDIES ON THE BIOLOGY AND CONTROL 
OF CYLINDROCJ.A.DIUM BLACK ROT (CBR) OF PBAMUT 

by 

M. K. Beute and R. C. Rot<e 
Department of Plant Pathology 

North Carolina State University 
Raleigh, North Carolina 

ABSTRACT 

Cylindrocladium black rot of peanut (CBR) caused by .£· crotalariae (Loos) Bell ~ 
Sobers was identified in all 12 major peanut growing counties in eastern North 
Carolina during the 1972 season. Red perithecia were found on intact stems, pegs 
and pods on and under the soil surface beginning in early September. In mid
September an ca. four-acre soybean field was found with 15-20% of the plants 
bearing red perithecia on their stems near the soil surface. Cultures off· 
crotalariae isolated from peanut or soybean were tested and found to be pathogenic 
on both hosts and formed perithecia profusely on necrotic tissues kept under moist 
conditions. Forty-two single spore isolates (originating from fourteen infested 
fields in widely scattered areas of N. C.) tested for pathogenecity on the cultivar 
Florigiant showed significant variability in aggressiveness between isolates. 
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Studi,es on the role of various propagules in spread and survival of the fungus 
indicate that both con.tdia and ascospores ar e capable of causillg infecti on but 
have 11.llit ed viability due to a high susceptibi l i t y to des•ication ( <: 5 lllin at 
80% R. H. ). Mature microsclerotia, however, will withstand long peTiods of drying 
in the aoil or dessication in cultura. Plant debris l arge r in size t han micro
eclerotia have been trapped loog distances downwind frOlll peanut cO'lllbines. The 
fungus can also spread from plane to plant in field soils. 

All legumes tested were susceptible to the fungus. CBRwas found to cause a 
severe root rot on McNair 12 tobacco and to maintain a moderate disaase potential 
in soils planted to tobacco. Cotton was less severely damaged by CBR but the 
fungus could be isolated from tap roots·and persisted at high levels 1n soil 
planted to cotton. Corn was not found to be susceptible and did not increase the 
di~ease potential in soil. A preliminary evaluation of SO peanut cultivars or 
introductions indicated that although all were susceptible, plants varied 
considerably in resistance to CBR. 

No effective fungicides have been ident i fied in extensi ve scr eening in CBR 
infested soil in greenhouse tests. Sodium azide has been e f fective in disease 
control in these tests when used at 40 lb Ai per acre. 

PEANUT l'OD ROT DISEASE CONTROL 
by 

W. W. Osborne, w. H. Wills, L. 0. Moore, 
K. M. l:tamccd, R. Pristou, R. C. Lambe, 

J. A. FOK and L. Sill 
Deparanent of Plant Pathology and Physiology 

College of Agriculture and Life Sciences 
Virginia Polytechnic Institute and State University 

Blscksbura, Virginia 24061 

ABSTRACT 

Porty·five differ ent chemi cals or chemical c0111binat1ons were evaluated on 28 treat
ed p lots on each of two far11ls to determine their effecti veness against t"" peanut 
pod rot dieease . Cer tain chemical treabuent s were applied two weeks pre-plant, at 
time of planting, and at early pegging, Data was collected on plant growth re
sponse, fungi associated with rotted pads, percent pod rot disease, pennut quality, 
yield ond value per acre. The best treatment on Farm A, Terraclor + Terrazole, 
curtailed pod rot from 30.0% to 8.3% and the value per acre increased by ~108,00 
over the untreated control. On Fnrm B t he best treatment, SodiU111 Az1de + Furadan, 
curtailed pod rot from 20.6% to 0. 5% and value per aero increased by $111.00 over 
tho untreated control. The rungue f l ora differed on each fttnn. Several chemical 
trea1:111ents reduced the frequency of isolation of certain pathogenic fungi. 

TOMATO SPOTTED WILT VIRUS DISEASE 
01' PEANUfS 

Geor ge Philley, Robert S. 11.all iwel l and C. Wendell Horne 

Graduate Student, Professor, and Exten sion Plant Patho l ogist ; 
Department of Plant Sciences, Texas Agricultural Experi~ant Station, 
Texas A&M University a nd Texas Agricultural Extension Service res
pectively; College Station, Texas 77843 

In 1971, a virus-like disease of Spanish peanut was observed i n one Texas 
county. The affected plants 1<ere severely stunted, the leaves chlorotic and fre
quently displayed mosaic and ring spot patterns. Peanut stunt and peanut mottle 
virus d i seases were systematically ruled out. The vi-rus has been mechanically 
transmitted to tobacco, pepper, petunia,. nasturium, periwinkle, tomato , ~. 
and peanut. Virus-like particles contained within a membrane have been observed 
in electron micrographs of diseased peanut and tobacco tissue. The membrane 
envel oped v irus-like particles a.nd the symptoms an the above mentioned hosts 
ware simi lar to and compared favorably with to111ato spotted wilt virue (TSWV). 
'l'SWV, which is thrip transmitted, has been reported previously cau•ing subatan
ti&l da111Sge to peanuts i n Australia, Brazil, and South Africa. 
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PEANlIT BLIGHT CAUSED BY A SCLEROTlNIA SPECIES 
by 

o. M. Porter 
Pl ant Pathologist, Southern Region, ARS, USDA, 

Tidewater Research and Continuing Education Center, 
Holland, Virginia 

M. K. Beute 
Assistant Professor, Department of Plant Pathology, 

North Carolina State University, 
Raleigh, North Carolina 

ABSTRACT 

A Sclerotinia sp. similar to that described as causing a peanut foliage disease 
in Japan, China , Australia and Argentina has been found and isolated from 
diseased peanut plants in Virginia and North Carolina . We called this peanut 
disease , apparently new to the United States, "Sclerotinia blight ." It was 
widespread in both states in 1971 and ig12. Oisoase incidence ranged from less 
than 1% in some fie lds t o more than !>O'A: in others . $Qme plants exhibited single 
or multipll! branch infections whi lo on other p l ants a ll branches were infected . 
Infected branches wilt , leaves become ch lorotic, turn brown and the branch 
generally dies. Sclerotinia blight symptoms reserrble those normally associated 
with Botrytis blight (Botrytls cJnerea), however, conldia and conidlophores 
typical of Botrytis infections were not observed on diseased tissue. Sclerotinia 
blight is characterized by profuse sclerotia production on all infected plant 
parts including branches, roots , pegs and pods . The sc l erotia are smaller than 
thoso produced by fl.· cinerea . Under severe disoase conditions peanut yields are 
greatly reduced . Yield reductions are enhanced by the rotting of pegs and pods 
due to colonization by the Sclerotlnia sp. In greenhouse pathogenicity tests , 
t ypical field symptoms resulted when peanut plants were inoculated with cultures 
of Sclerotinia , pres~ably ~· sclorotioruz, isol ated from fie ld inf ecti 0<1 si t es . 
Six mont hs following harvest Sclerotinia was isolated at a frequency of o .~ and 
2 .4% from seed from sound and discolored pods, respectively. Sclerotinia was 
not i solated from she lls of sound or discolored pods . The funga l populations 
were much greater i n discolored pods than in sound pods. In fact, only 1% of 
the seed from sound pods were colonized but 21% of seed from discolored pods were 
inf ested . 

D£TERMINATlON OF LINEAR REGRESSION EQUATIONS TO ESTIMATE 
YIELO LOSSES TO WHITE l()LD IN PEANUT FIELDS 

by 
R. Rodriguez-Kabana and P. A. Backman 

Botan,y and Mi crobi ol ogy Department 
Auburn University, Auburn, Ala. 36830 

ABSTRACT 

Evaluations of peanut yield losses to white mold (Sclerotium rolfsii) were con
ducted with Florunner variety during the 1971 and 1972 seasonSiit"tlie Wiregrass 
Substation, Headland, Ala. The study was superimposed on 4-row plots 30 feet 
long, which were part of other experiments . Peanut plants killed by S. rolfsii 
were counted in the two center rows of each plot in September just prTor"'"tOli'a'rvest. 
Only dead plants on which white 11\YCelial mats or sclerotia were evident were 
included in the counts. Such plants were considered directly or indirectly 
affected by S. rolfsii, and their ultimate cause of death was assumed to be from 
thl s organi siii. ""Y1eTcJS were taken from the two center rows of each plot and were 
expressed in pounds of dry peanuts per acre. Results from 1971 using data from 
28 plots reveal ed that a statistically significant (p<0.01) l i near correlation 
coefficient (r=-0.81) exi sted between yield and the n1At1ber of plants kil led by 
S. rolfsii. The linear regression equation relating the two variables indicated a y"fe'1"Cr10ss of approximately 35 lbs/acre for every peanut plant killed by the 
pathogen in 100 feet of row. More extensive studies perfonned in 1972 with 208 
plots also revealed a statistically significant correlation coefficient (r=-0.69) 
existing between yield and plants killed by white mold. The linear regression 
equation for the 1972 data indicated a yield loss of approximately 36 lbs/acre 
for every plant kill ed by the pathogen in 100 feet of row. Our results indicate 

199 



that under Alabama conditions S. rolfsii causes serious losses in yield even in 
fields with relatively low (l pla"ii'fl<TT'fed/100 feet row) densities of the path
ogen. This conclusion assumes that the distribution and population density of 
this pathogen in larger fields is equivalent to that in the small plots of this 
study. 

CHOICE OF LEAFSPOT SPRAY EQUIPMENT CAN SIGNIFICANTLY AFFECT 
PEANUT LOSSES FROM WHITE MOLD 

by 
P. A. Backman and R. Rodri guez-Kabana 
Department of Botany and Microbiology 

Agrfcultural Experiment Station 
Auburn University 

Auburn, Alabama 36830 

ABSTRACT 

Durfng 1972 Florunner peanut plants that received fungicide applications by air, 
span and conventional ground sprayers were examined for white mold (Sclerotium 
rolfsii) infestation, Cercospora leafspot and yield. The study was conducted 
using the fungicides Benlate, Bravo and Topsin M sprayed at biweekly intervals 
through the last 100 days of the season. Each treatment was represented by 
five plots, each 150 feet long. All plots i;~re evaluated for diseased plants 
just prior to harvest (157 days after planting). Statistical evaluation of 
results showed that method of applicat1on did not significantly affect Cercos
pora infection or yleld. Span-sprayed plots showed significantly higher (p<0.05) 
whfte mold (64%) than conventionally-sprayed plots. A1r-sprayed plots contained 
373 more white mold-infected plants than conventionally-sprayed plots; th1s 
difference was not significant. Differences between span-sprayed and air-sprayed 
plots were not significant. A possible explanation for the results on 1~hite mold 
incidence may be that degree of penetration of active materials through the fol
iage to the soil surface differs between spray systems. 

NEW NATURALLY OCCURRING COMPOUNDS FROM l:'P.ANU'l'S 
by 

George R. Waller aud Steven 11. Young 
Department of Biochemistry 

Agricultural Experiment Station 
Oklahoma State University 

Stillwater, Oklahoma 74074 

ABSTRACT 

Three compounds (I, II and Ill), which gave Dtagendorff positive reactions, t1ere 
~solated from the basic extracts of peanut plants. Analysis of the extracts by 
combined g"s liquid chromatography-m""" spectrometry revealed that Compounds l, 
II and III had molecular weights of 206, 390 and 355 respectively. Compound" II 
and III are present in both raw peanuts and peanut vines whereas Compound I was 
found only in the vine. Further analysis of partially purified preparations of 
Compound I sho.•ed it to have an empirical formula of CoH10H20•· Analysis of the 
steam distillate of peanut vines by co1ubined gas liquid chromatography-mass. 
srecc rou1etry revealed the rresence of l.-pentcne-3-ol, 1-hexano l, lin'1lool, a
terpineo l, and geranioL Noue have been previously identified in peanut plants. 
Linalool, a-terpin.,ol, and geraniol are terpene alcohols that a-cc common to a w.ide 
variety of plants. Prel.imlnary evidence suggested that one of the unidentHied 
scearu volatile compounds isolated was n nitrogen containing alcohol. 

(Research supported in part by grants from the National Science foundation (GB-
20, 926) and the Sest Food Dlvlsion of Corn Products International) 
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Partial :a,ydrolyais of Protf'ins in Peanut 
Meals by Ende>senoua Proteolytic Systems 

by 

M.~rtha H. Mooeley Rnd Robert L. Ory 
Southern Regional Resea~ch Center 

Southern Re€ioo , ARS, USDA 
P. 0 , llox 19687 

Ne.., Orleans , Louiniana 70179 

AFISTRACT 

An increesin~ world population with greeter awareness ~f nutritional 

needs is creating a greater delll8nd f or cheep aources of protei n for ~ple 

and suppletrent food:l, In certain products, deoiled peanut toeels can be 

added directly to existing fonnul.ee. However, in other products, such as 

beverages, peanut protein isolates having desirable solubility pr<'lperties 

tDUat be prepered. 

When deot led peanut meals were homogenized with w~ter or dilute 

buffer and the resulting suspension refrigerated for several bours and 

then centrifuged, the miU<y extract contained e substantial amount of 

protei n, which mey be s,pray·dried or added directly to naturally opeque 

beverages. However, this extract is unsuitable ae a so~ drink additive 

s ince s11ch yroducts ore tradition9lly clear , Evidence was found for e 

neutrel proteolytic en~yme system in deoiled peanut meals t hat catalyzes 

the hydrolysis of casein (milk pratein) end peanut proteins. Autol.ysatf'S 

were prepared 'by incubating buffer extracts ot the meals at different 

temperatures ana pHs for varying times, Extracts incubated et 37• C., 

pH 7.2, for approximately 12 hours became much clearer and remained so 

when ref>'igerated, Such bydrolysates rosy be suitable ee sof't dri nk 

eduitives or other types of food applications . This paper will describe 

t he preparation of pean1lt protein isolates 11nd bydrolysatee for such ueea, 
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COMPARISON OF OIL STORAGE STilILITY OF PEANUT OILS PREPARED BY EXTRACTION 
WITH VARIOUS SOLVENTS AND COLD PRESSING 

by 
David F. Brown, Car l M. Cater and Karl P. Mattil 

Soil and Crop Sciences Department 
Texea A&M University 

College Station, Texas 

ABSTRACT 

Storage stabi li ty (oven stability, 60°C) , oleat e / l inoleate (O/L) rat ios , initial 
peroxide values and free fatty acid and iodine numbers were determined for 1971 and 
1972 c rop peanuts. Peanuts used had O/L ratios from 1.1 to 1.9 . They represented 
10 varieties and were grown at 3 Southeastern and 7 Texas locations, but the main 
emphasis was on 5 varieties gro.m at 2 Texas locations. Cold-pressing within poly
ethylene bags rather t han pressing with direct contact between the metallic ram end 
nuts resulted in extended storage stability which approached the solvent extracted 
values . Based on the averages for varieties tested, relative storage stabilities 
were chl oroform-methanol (3: 1) » cyclohexane "1 ace tone !!!' bag-pressed ) ether> 
cold pressed oil for 1971 . For 1972 crops, t he order was chlor oform-methanol) 
cycl ohexane ~ ether ) acet one ) bag-pressed ) cold-pressed, although bag-pressed 
ranked ahead of acetone at the second location. In 1971 the correlation between 
the storage sceb ility of cold pressed oils and O/L ratios was 0.60. Uae of per
oxide free ether and tes ting within a short titne after SB.D!ple preparation gave beet 
results (ether: 0.91 and 0.82; cyclohexane: 0.86 and 0.74). Generally poor corre
lations were found between storage stability, peroxide values, free fatty acid and 
iodi ne numbers and the 0/L ratios of solvent-extracted oils. The O/L ratios of the 
solvent-extracted and cold-pressed oil samples were quite similar, but the observed 
differences in oil stabilities may result from differences in degree of extraction 
of one or 1110re minor lipid components. Interaction with residual t r aces of solvent 
or sol vent i-aipurities also llBY be significant. 

COMPARISON OF OIL S'!'ORAGE STABILITY OF PIWIUT OILS PREPARED BY 
EXTRACT lON WITH VARIOUS SOLVENTS AND COLD PRl!SSlNG 

by 
David F. Brown, Carl M. Cater and Karl F. Matcil 

Soil and Crop Sciences Department 
Texas ~ On.iversity 

College Station, Texas 

ABSTRACT AND PAPER 

ABSTRACT 

Storage stability (oven stability, 60°C), oleate/linoleate (O/L) ratios, initial 
peroxide values, free fatty acid and iodine numbers were detet111ined for 1971 and 
1972 crop peanuts. Peanuts used had O/L ratios from 1.1 to 2.2. They represented 
10 standard varieties which were grown at several Southeastern and Southwestern 
locations . Cold pressi ng within polyethylene bags rather than pressi ng with 
di rect contact between the inatallic r am and nuts resulted in extended storage 
atability whlch approximated the solvent extrac t ed values . ~a&ed on the averages 
{or all varieties teated, relative stora~e stabilities were chloroform-methanol 
(3: 1))) eye lohexane,.....ether~bag pressed)' acetone > cold pressed oil for 1971. For 
19 72 crops, the orcler was chloroform-methanol) cyclohexane-ether >acetone') bag 
pre:;sed) cold pressed. In 1971 the correlation between the storage stability of 
cyclohexene extracted oils and O/L ratios was 0.34, whereas the corresponding 
value for cold pressed olls was 0.67 . Generally low correlations were found be
tween storage stability, peroxide values , free fatty acid and iodine numbers and 
the O/L r'1tl.os of oib extracted with other solvents. The 0/L ratios found be
tween solvent extr acted and cold pressed oil samples were similar, but the dif
ferences in oil stabilities may indicate differences in the extent to which one 
ur more minor lipid components ere extracted. 
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QUALITY OF PEANUTS FROM LEAFSPOT CONTROL F IELD TESTS 
by 

S . R. Cecil and C. T. Young 
De partment of Food 'cience 

D, H, Smitn!. 
Departmct>t of Plant P4thology 

Univer8ity of Georgia College of Agriculcure 
Georgia Station, Experiment, Georgia 

ABS'CRAC't 

Variet~l and seasonal variatioru< in t he processing charac teristics of shel led 
edible peanut s are a r ecognized probl em in quali ty control of peanu t products at 
consume r levels. To determine whether field appl i catiot>s of agr icultural chemicals 
may i nf luence such var iations , processing and sensory quality t es t s of salted 
peanuts were conducted ovi;?r three seasons us i ng four varieties of peanuts which had 
been variously tre'1tcd for contrvl of Cercos pora lcahpot and southern blight 
(Sc l erotium rolfsii) d!seases of vines and stems . Standard applicati ons of herbi
c ideii and insecticides , as well as various chemical or carrier adj uncts for the 
f ung:ici dcs, " chemical growt h regulator, and apace<I intervals of harvest were also 
i ncluded in the tc~ts . Significant t hough frequent ly mi nor var i ati ons in pro
cessing a nd sens;ory quality were associa t ed wi t h cer tain of t he chemical agents and 
cultural prac t ice~, but al l such rel at ionships were influenced by seasonal and 
va r ietal effects. 

l ./Presently located a t Texas A&M Univers i t y, Plant Diseases 
Research Station, Yoakum, Tcx:is. 

SUPPRESS l Oll OF THE TWO-SPOt'TED Sl'IDER KITE 0 11 PEANUTS 

W. V. Cnmpbell, Prof essor of Entomology 
R. !~. Batts, Research Technician 

R. L. Rober tson, Extension Professor of Entomology 
D. A. Kmery, Professor of Crop Science 

North Carolina Stnte Univers ity, Raleigh 27607 

ABSTRACT 

The two- spot t ed s pi der mite Te t ranychus ~ Koch is a major pest of peanuts in 
llorth Carolina. Hite popul a t ions incre as e dur i ng hot , dry weather and a re es pe
cially des tructive in August ;md September. Current l y thP.re a rc nn miticides 
registered for u~e on peanuts . The potential l osses to peanutl31n the absence of a 
mi ticidc prompted an inv~s tigation of the mit ici dal and ovicidal properties of 
fungicides and insecticides currently registered f OT peanuts as we l l as chc eval
uat ion 0£ experimental chemi cals for control o f the two-spotted spider mite. 

Pl!ctrat\ , Galecron, 'J'ri t hion, Azodrin, Carzol , and Omite provided good suppression 
of the spl der mite i n fiel d Lests. 

Laboratory s t udies, using a five second dip technique, indi cated Plict r aa,Gal ccr on, 
and Tri ch ion had good ovicid:il properties. The fungicides Du-Te r and Ben l ate 
exhibited a low level of ovicidal action. Du-Ter recommended for leaf s pot control 
gave good control of mi tes in che laboratory t es ts and suppressed mi te buildup in 
gree nhouHc experiments. 

There was no evidence of high resistance of co11Unercial varieties of peanuts to the 
two-spotted spider mite; however, mite damage it\creased at a higher rate on some 
peanut var ieties. 
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A Method for Screening Peanut Cultivars for Resistance 

to the Lesser Cornstalk Borer 

Lazaro Posada 
Rodney L. Holloway 

J.W. Smith, Jr. 

Res•arch Assis tant 
Research Assiatant 

Assistant Professor 

Texas Agricultural l!xperiment Station 

Texas A&M University 

College Station, Texas 77B43 

A greenhouse screening technique was developed which permited the rapid, 

objective screening of a l arge number of peanut cultivars for resistance 

to the Lesser cornstalk borer while allowi ng for a normal growth rate of 

both p!.;mt and insect. 

Using a survival rating, the best i ndicator of insect response, 41 

cul ti vars were found to be very susccptable to the lesser cornstalk borer. 

'fhirty-six cultivars were selected as "re6istant" and 45 as ' 'promising 

candidates". 

Effects of Foliage Loss on Yield and 

Grade in Starr Peanuts in Texas 

J. W. Smith, Jr. 
l'.W. Jnckson 
F.R . Huffman 

A~aistant Professor 
Research Associate 
Resear ch Assistant 

Texas Agricultural ~xperiment Station 

Texas A&M University 

College Station 77843 

ABSTRACT 

Starr peanuts were subjected to defol iation rates of O, 25, 75 and 

100% on a weekly basis beginning at 35 days old unti l 10 days prior to har-

vest. This was done in an attempt to simulate defol iation by fol iage feed-

ing lepidopterona insects. Results i ndicat e that St are peanuts can withstand 

varying amounts of defolia tion without yield or quality loss depending upon 

their age. Regression analysis reveals definite susceptibility curves and 

signifi cant prediction equations . 



PEST MANAGEMENT FOR PEANUT INSECTS IN TEXAS 

by 

Clifford E. Hoelscher 
Area Bntomologist 

Texas Agricultural Extension Service 
Texas A&H University 

Stephenville, Texas 76401 

J. W. Smith, Jr. 
Assistant Professor 

Department of Entomology 
Texas A&M University 

College Station, Texas 77843 

Paul w. Jackson 
Research Associate 

Texas MM University 
Tarleton Experiment Station 
Stephenville, Texas 76401 

ABSTRACT 

The Texas Agricultural Extension Service will initiate a pilot peanut pest manage
ment program in Comanche County, Texas, during the 1973 crop season. The program 
is a grower program which has received Federal funds. Field scouts will assess 
the development of pest populations on a weekly basis. Insect, plant disease, 
nematode end weed pest data will he collected for the development of a management 
system. A computer program has been developed to handle the date for systems 
analysis. A county entomologist located in the County Extension office will be 
responsible for grower consultation and field operations. Producers will keep a 
detail record of production practices, rainfall and yields for economic analysis 
of the program. The Texas Peanut Producers Board is collecting special producer 
funds which will partially pay for scouting costs. 

PESt MANAGEMENT SYSTEMS FOR INSECTS OF PEANUTS IN VIRGINIA 
by 

J.C. Smith 
Tid.,water Research and Continuing Education Center 
Virginia Polytechnic Institute and State University 

Holland, Va. 

ABSTRACT 

Preplant applications of carbofuran as both in-furrow treatmcnU and incor
porated band treatments have been generally successful in control of tobacco thrips, 
potato leafhoppera, and southern corn rootworms in Virginia. Pegging-time applica
tions of several soil insecticides show promise of control of both leafhoppers and 
rootworms from a single application, thus reducing the need for multiple foliar 
applications, Reduced insecticide usage should allow maximum utilization of bene
ficial arthropods and prevent premature incidence of insecticide resistance. 
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BREEDING PEANUTS FOR RESISTANCE TO ASPERGILLUS FLAWS (L) 
by --

Aubrey C. Mixon and Kenneth M. Rogers 
Research Agronomist 9 

Plant Science Resaarch Division 
Southern Region 

Agricultural Research Servtca 
U.S. Department of Agriculture 

in cooperation with the Alabama Agricultural 
Experiment Station, Auburn University, 

Auburn, Alabama 36830 

ABSTRACT 

Two peanut accessions averaged less than 51. seed infection to toxl.n-producing 
strains of Aspergillus flavus L. following laboratory inoculation of samples at 
optimum seed maturity and incubat~ under conditions highly conducive to fungal 
development. Comparable c hecks of two susceptible accessions averaged 897. and 911. 
seed infection, and Florunncr, Coldin 1 and Argentine varieties averaged 221., 
,23')'. and 3~, respectively. three maturity separations of the resistant accessions 
'1.ndicatcd that sound mature seed were lau susceptible to A. flavus than i11111ature 
and ovcrmat,ure aced . Seed froni the cwo resistant accessions iiii'd"ilsusceptiblc 
check harvested at four 2-wcek intervals beginning near optimwn ~aturity 
revealed that delayed harvest increased the incidence of infection, but the 
r esistant selections were considerably mora tolerant to delayed harvest than the 
susceptible check. 

SCREENING EOR TOXIN-PRODUCING PUNCI 
by 

J. W. Kirksey and R. J. Cole 
National Peanut Research Laboratory 

USDA, ARS, Dawson, Georgia 

ABSTRACT 

A practical method of screening fungi for toxin-producing potential uses day-old 
cockerels dosed orally with extracts o f mold cultures and rations mixed with 
extracted culture residues fad ad libitum, Advantages of the method are worker 
safety, simplicity, and economy:- The method detected m.ycotoxin-producing fungi 
from several genera commonly found contaminating peanuts. 

COMPARISON OF ASPERGILLUS FLAVUS TOLERANT AND SUCEPTIBLE PEANUT 
LINES I. LIGlIT MICROSCOPE INVESTIGATION 

by 

Ruth Ann Taber, R. E. Pettit, C. R. Benedict , J . W. Dieckert end D. L. Ketring 
Texas A&M University 

Departments of Plant Sciences and Biochemistry 
Collage Station, Texas 77843 

ABSTRACT 

Peanut seeds representing peanut l ines selected by Dr. Aubrey Mixon for 
varying degrees of tolerance to Aspergillus flevus Link were compared in an effort 
to determine why some variet:Lee exhibited more resistance than others . The seed 
coats, in particular, were sectioned and examined under l ight microscopy to 
detetuine whether there were any morphological differences between varieties that 
might account for such differences . The seed coat of peanut differs from that of 
other legumes including a difference in the definition of the light l ine, presence 
of osteosclereids and Melpighien cells. Peanut plant introductions differed from 
each other in several respects including the size and shape of the hila, amount 
of cut icular wax secretion, thickness of the palisade-like layers and s ize and 
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arrangement of cells within these layers. The hila of the most tolerant line 
were small and closed. The seeds of susceptible lines had longer, more open hils. 
!!• flavus has a definite affinity for the open hilar area as opposed to other 
parts of the seed coat. Breaks in the seed coats of both tolerant and susceptible 
lines allow the fungus to establish colonies at such points. Cotyledonai:y'material 
of both tolerant and susceptible lines served as an excellent nutrient source for 
!• flavus. It appears that a number of factors may influence varietal resistance 
in the peanut. This investigation was supported by U.S. Department of Agriculture 
Co-operative Agreement No. PSDR 11,220 and the Texas Agricultural Experiment 
Station. 

COMPARISON OF ASP&RGILLUS FLAVIJS TOLERANT AND SUSCEP'CIBLE LINES II . 
llLECTRONMICROSCOPY, 

by 
Julius W. Dicckert 

Department of Biochemistry & Biophysics 
Texas A&M University 

College Station, Texas 
Marilyne C. Dieckert 

Department of Plant Sciences 
Texas A&M University 

College Station, Tcxa~ 
Robert ~. Pettit 

Department of Plant Sciences 
Texas A&M University 

College Station, Texas 
Chauncey R. Benedict 

Department of Plaot Sciences 
Texas A&M University 

College Station, Texas 
Darold L. Ketring 

Department of Plant Sciences 
Texas AMI University 

College Station, Texas 

ABSTRACT 

The work of Aubrey C. Hixon indicates that certain varieties of peanuts are more 
resistant than other varieties to invasion by aflatoxin pro<lucing strains of 
Aspergillus flavus. His results gave some indication that the resistance might 
be related to the seed coat. One possibility is that the seed coat serves as s 
structural barrier to the hyphae of the fungus. Therefore, che resi~tance of 
the various varieties of peanuts might be related to genetically determined vari
ations in the structure of the seed coat. As a first step in testing this hypo
thesis we are studying the ultrastructure of the seed coat of mature peanut seeds 
from a resistant strain, P.1.337394 and a susceptible strain, P.1.343326. The 
observations were made on thin section of epoxy embedded samples by transmission 
electron microscopy. The ultrastructure of the seed coats of the resistant and 
susceptible strains will be described and the possible relationship of that ultra
structure to resistance to infection by A. flavus will be discussed. 

*This work is supported by the Texas Agricultural Experiment Station and U.S.D.A. 
Contract llP .s.R.D. -11, 220. 
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COMPARISON OF ASPP:RGILLUS FLAWS TOLER.ANT AND SUSCEPTIBLE 
PEANUT LINES. I II. PKl'SIOLOGICAL INVESTIGATIONS 

by 

c. R. Benedict, D. L. Ketring, R. E. Pettit and J . W. Dieckert 
Department of Plant Sciences 

Texas A&M University 
College Station, Texas 77843 

ABSTRACT 

Experi~enta were design@d to investigate physiological proceasea in seeds of 
peanut lines which are tolerant or susceptible to Aspergillue flavus invasion. The 
rate of H20 uptake by intact peanut seeds during the i.mbibition phase of gent1i
nation is one of the most striking differences in these seeds. The rate of a2o 
uptake (mg H20/g dry wt/J hrs) for PI 337409, Florunner, and Pl 343360 is 318, 370, 
and 535, respectively. The order for the imbibitional HzO uptake by these seeds is 
the same order established by Dr. Aubrey Mixon for tolerance or susceptibility to 
invaeion by!!.• flavus. The susceptible seeds exhibit a greater rate of HzO uptake 
while a smaller rate of H20 uptake ie characteristic of the resistaot seeds. \olhen 
seedcoate were removed, the water uptake by all PI'a was more rapid but differences 
similar to intact seeds were noted. However , removal of the seedcoats resulted in 
all PI seeds being equally susceptible to invasion by !!_. parasiticus, a species 
closely related to A, flavus. Thus , en inherent difference in internal seed 
structures or contents apparently did not detennine tolerance to the fungus 
although it did affect water uptake . The hilum has been indicated as a site of 
water uptake in some hardcoated leguminous seeds. When water uptake comparisons 
were made between susceptible and tolerant PI 1 s that had the hilum open or sealed, 
water uptake was Silllilar between susceptible and tolerant Pl' s. However, final 
water uptake wee still greater for the susceptible 'PI . This indicates the hilUJll 
may function as a region or valve which regulates che rate of H20 uptake and that 
rapidly reaches moisture levels (when open) aore conducive to lllDld growth in 
eusceptible than in tolerant PI's. The inherent cotyledon structures and contents 
of the susceptible PI's that cause more rapid imbibition.a.l H20 uptake would tend 
to enhance water uptake through the hilum. Also, differences in seedcoat structure 
indicated in reports I and II may contribute to increased water uptake by 
susceptible Pt's. 

SEARCH FOR A PRACTICAL PROCEDURE FOR BREAKING DORMANCY 
OF Sl!RD OF PEAHUTS, ARACHIS HYPOGAEA L. 

W. K. Bailey and John E. Bear 
Research Horticulturist and Research Agronomist 

Plant Genetics and Gempl.aam l ns titute, Agricul tura 1 Reaesrch Service 
U. S. Oepartment of Agriculture, Beltsvil le , Maryland 20705 

ABSTRACT 

Treatment of peanut seed by coating them with a slurry consisting of the seed 
protectent th1rem (hie [dimethylthiocarbsmoyl] disulfide) and ethrel (2-chloro
ethylphosponic acid) was highly effective in inducing dormant seed of Virginla 
type peanuts to germinate promptly when applied to 1971 crop seed, when the seed 
were planted immediately after treatment or when they were dried after treatment 
end stored for as long as 2 months before planting. When a different formulation 
of ethrel was used in the slurry applied to 1972 crop seed, r e leesa of !~e seed 
from dormancy was less consistent. Ethrel at a concentration of 1 X LO M in these 
mixtures had no apparent adverse effect on foliar or root development of 10-day 
old seedlings , on dry weight of above-gr ound parts of 24-dey or 45-dsy-old seedlings, 
or on pod yield end market grade of tvo Virginia varieties grown under fie ld 
conditions. 
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FLORIJNNBR SEED SIZING STUDIES 
BY 

D. W. Gorbet 
Assistant Agronomist, Agricultural Research Center, Marianna 

University of Florida, Institute of Food and Agricultural Sciences 
Marianna, Florida 

AllS'rRACT 

Seed sizing s tudies were conducted during t he growing seasons of 1971, 1972 , and 
1973 at the Maria nna Agricultural Research Cent er us i ng Foundati on Flor unner seed. 
Da ta were collected on seed s ize distribution, ger~ination, plant vigor, yield, and 
various grading f actors . 

In general t he larger size seed produced the inore f9vorable r esults . tlo signifi
cant differences were obtained in 1971 for any of the factors analyzed , but the 
largest s ize "eed (riding a 21. 5/64 l< J/4 - i nch slotted screen) did yield 435 
pounds per acre more than the smAllest s ize (ridi ng a 16/64 x 3/4 - i nch slotted 
screen). 

Seed for the 1972 study were s i zed on 3/4 - inch slotted grading screens in t o t he 
following i ncr emcntai cloeses : A) 21 . 5/64 , B) 19/64 , C) 17/64, D) 15/64 , E) 13/64 , 
11) check (all above a 15/6/i - i nch screen). Rate of plant emergencl!, final pl ont 
count, and plant s ize increased with increasing seed s ize . The 21.5/64 - i nch 
seed size produced the grea test yield for t wo of the four ha rvest dates, and the 
smallest seed size gave the lowest yield at all ha rvl!s t s . The g rading factors also 
fa vored the lorger seed si~es, The s i ?.e of seed plnnted i n 1972 di d no t sta t isti
cally (P• .05) influence t he distribution of seed si:.es obta i ned at harvest. The 
general t r end was for the lar ger seed sizes to produce more large seed . 

Availab l e results !or the 1973 study will also be present. 

FIELD EVALUATIONS OF ALACHLOR/OINOSEB IN PEANUTS 
by 

R. G. Duncan, o. A. Andrews, F. D, Timmons 
Marke t Development Department 

Monsanto Company, St , Louis, Mis souri 

/\BS TRACT 

Alachlor, 2-chloro-2', 6'-diethyl-N-(methoxymethyl) acetanilide, 
(Lasso A ) , as a surface applied preemergence residual herbicide, 
controls a broad spectrum of grass and broadleafed weeds, select
ively in peanuts. Dinoseb, 2-sec-butyl-4, 6- dinitrophenol, (Pre
merge R ) , a s a cracking or early postemergence contact herbicide, 
controls emerged seedling broadleafed weeds in peanuts. To deter
mine the influence of combined alachlor/dinoseb application systems , 
field experiments were conducted in 1968 through 1972 by Monsanto 
technical personnel in eight peanut producing states . The objec
tives were to evaluate postemergence and piggyback applications of 
alachlor/dinoseb for improved and/or additive control of broadleaf
ed and grass weeds. Secondly, to evaluate various rates of appli
cation timings of alachlor/dinoseb for crop injury symptoms, alone, 
or preceded by various preemergence or preplant incorporated herbi
cides . 

Alachlor/dinoseb (l.5-4.0/1.0-3.0 lb./A.) applied at cracking to 
early postemergence gave fair to excellent control of crabgrass, 
fall panicum, goosegrass, johnsongrass, yellow nutsedge, pigweed, 
purslane, oarpetweed, Florida pusley, morningglory, cocklebur, 
prickly sida, hophornbeam copperleaf, Florida beggarweed and sickle
pod. Moreover, an improved top-kill of emerged weed species and 
an extended control period, as compared to dinoseb. Degree o f weed 
control was influenced by (a) alaohlor rate, (b) dinoseb rate with 
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associated air temperature response, (cl stage of emerged weeds at 
application date, (d) inherent tolerance of weed species and (e) 
rainfall prior to and following postemergence application. 

The degree of peanut vigor reduction associated with postemerqence 
treatments of alachlor/dinoseb was influenced by (al increasing 
rates of alachlor/dinoseb, (bl increasing maturity of vegetative 
stage or peanuts at treatment and (c) presence of the preplant 
incorporated herebicide, particularly vernolate. 

EFF~T OF SOIL CALCIUM ON PEANUT YIELDS AND GRADES 
by 

Dallas L. Hartzog and Fred Adams 
Agronomy and Soils Department 

Auburn University 
Auburn, Alabama 

ABSTRACT 

The objective of this study was to determine by :.oil test 
calibration the level of calcium in the soil at which peanuts 
would not respond to any additional calcium. Fifty two 
calc1wn experiments wel'e conducted on farmer 1 s .fields in the 
peanut growing area of Alabama. The critical level o.f soil 
calcium was determined to be 200 pounds per acre. Gypsum 
was used as a standard in making compar1sions as to the 
availability of calcium from basic slag, Fairfield slag, 
Magi-Cal, and li~e. Basic slag and Fairfield slag are 
unsatisfactory sources of calcium for peanuts when applied 
at blooming time, Magi~Cel is not a suitable source of calcium 
for peanuts. Lime applied after the land is turned and 
disked thoroughly into the soil surface and allowed to remain 
in the pegging zone is a suitable source of calcium. 

YIELD AND COMPOSITION OF PEANUTS AS AFFECTED 
ev CALCIUM SOURCES 

ev 
E. B. Whl tty 

Associate Agronomist, Cooperative Extension Service 
University of Florida, Institute of Food and Agricultural Sciences 

Gainesville, Florida 
D. W. Gorbet 

Assistant Agronomist, Agrlcultural Research Center, Marianna 
University of Florida, Institute of Food and Agricultural Sciences 

Marianna, Florida 
F. M. Rhoads 

Assistant Soils Chemist, Agricultural Research and Education Center, Qutncy 
University of Florida, Institute of Food and Agricultural Sciences. 

Quincy, Florida 

ABSTRACT 

Labor requirements for application of gypsum to peanuts has created an Interest 
ln use of foliar-applied calcium materials. Experiments were conducted for three 
years, 1970-72, to evaluate foliar-applied calcium compared to gypsum as well 
as a control. Rates and time of application were In accordance with manufacturers' 
recommendations. Peanut yields were not different among the treatments, Including 
the control, In any of the three years. The failure to obtain a yield response 
to any calcium source In 1970 and 1971 was probably due to the level of soil 
calcium In the experimental soil being above minimum requirements for a response. 
In 1972, dry weatner Is believed to be the reason for a lack of yield differences. 
However, ln 1972, gypsum was more effective than other calcium sources In 
Increasing calcium levels of certain plant perts. Gypsum rates of 2000 pounds 
per acre resulted in higher ca.lclum levels In the plants than rates of SOO 
pounds per acre. 
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THE EFFECT OF TIME OF KYLAR APPLICATION ON YI ELD AND 
ASSOCIATED CHARACTERISTICS OF PEANUTS 

by 
c. S. Daughtry 

Graduate Research Assi stant 
Agronomy Department 

Univers i ty of Georgia, Athens, Georg ia J0602 
W. J. Ethredge 

Assi stant Professor 
Southwest Georgia Sranch Station, Pla ins, Georgia 31780 

R. H. Brown , 
Professor , Agronomy Departmen t 

Univers ity of Georgia 
Col lege of Ag r iculture 
Athens, Georgi a 30602 

ABSTRACT 

Peanuts were treated with 1 lb/AC of Kylar (succ lrllc acld-2 , 2-dlmethy l
hydrazlde) at various tlmesduring the growing season. In 1970, applicat ions 
were made on "Starr" peanuts at 6, 8, 10, 12 , and 14 weeks after planting. 
In 1971 and 1972 the same treatments, with the except ion of the J4-week 
application were applied to ''T l fspan ' ' and "Florunner" varieti es. In 1970 
and 1972, an additional treatment was used; Kylar was appl ied as needed to 
keep plants shorter than 12-14 inches . Pod yields were not affected by Kylar, 
except tha t y ie lds of "Tifspari" were increased by Kyla r ln 1971. Time of 
Ky l ar application had no sign ifi cant effects on yie ld. There was a trend, 
however , toward higher yields for the application at 8 weeks after plant ing. 
When Kylar was applied a t 8 weeks or less after planting, there were decreases 
In we ight per pod and/or pod length. The decrease In •~e i ght per pod by early 
Kylar appllc:atlon appears to be associated with Increases In pod number per 
plant. In the Spanish varieties, there appeared to be an Increase In weight 
per pod caused by apply ing Kylar later than 8 weeks. Although there w~rc no 
slgnif lcant inf luences on SMK, changes in the kernel size distribution were 
noted. Early applications Increased the percentage of small kernels, while 
the late appl lc:a tions Increased the percentage of l arge kernels. Kylar 
res idue carry-over greater than 5 ppm was found In seeds from the 12 week 
and the "as needed" treatments of 1972. The residue carry-over tended to 
reduce embryo weight and radlcle length. Time of Kylar appllca t lon, seed size, 
and position of the seed In the pod appeared to have little effect on percent 
germination and/or rate of respiration . 

RESPONSE OF PEANUTS TO I NOCllLATJ OH WI TH 
NITROGEN -rlXI NG OACTER IA 

by 
Leonar d C. Cobb 

Le vy County Extension Director , Cooperetive Extonsion Serv ice 
llnivers ity of rloride 1nsti t u1e o f Food and f\9ri cult1.1ro l Sci Ances 

Br onson, Florida 
f. O . Whi t ty 

Assoc i ete l\g1·onomi ct, Cooriira t i vo Extens ion Serv i cc 
University of Flori da lnst ltul·e ot Food a nd A~r l culture l Sciences 

Gainec~ille , Floride 

Al:lSTRACT 

Chlorot ic plantc. and reduced yields have resu lted from peanu·1s planted on 
recently-c leared $andy ~oi Is in Fl orido, App licat ions ot minor el emenis di d not 
correct the col'ldi t·ion. Peanuts wi th chloros is had a i>undant nodules, bu t genera lly 
the no<fules were inactive as evidenced by dry or green in~eri ors. Healthy p l ant~ 

often had fewer nodu les , bu r tne interiors were u~ually moist and had a red or 
i>i nk col or. 
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After ~reenhouse trials showed that either inoculation with Rhizobium bacteria 
or applying nitrogen fcrti I lzer would prevent the chlorosis, field tests with an 
inoculant were established on one of the affected farm$, Granular peanut inoculant 
was. app Ii ed with a gr a nu I ar app 11 ca tor in the p I ant er furrow at the rate of five 
pounds per acre. Untreated checks were 1 ef t in the f i o Id for comparison. A 
fumigant nematicide was used with and without the inoculant to determine if the 
nitrogen-fixing bacteria would be affected ~y the fumigant, 

About eight weeks after planting, the vines in the inoculated area were green, 
while those in the uninoc.ulated row~ were yellow except for patches of healthy 
plan1s that were evidently due 1·0 previous growth of native legumes maintaining 
an adequate I eve I of Rh i zob i um b<icter i a in the soi I, A I so poor di s·tr i but ion of 
·1he inoculant <iccounted for some chlorotic plants in the inoculated area. 
Fumigation h<id no vi:;ible effect on nodula1 ion, This diffcronce was maintained 
unti I harvest, when plants in the inoeula1ed area yiel1Ject 3400 pouncls of nuts per 
acre comp<ired to 7.729 pounds per acre on the cntiro uninoculated area. Since the 
uninoculated area contained patche~ of green peanut vines, samples containing 
only yellow p I ants were harve$tcd by hand and yields were about 1700 pounds of 
nuts per acre. Analyses of the vines showed ·that the healthy green plants 
contained more "itrogen than the chlorotic pl<ints. 

Trials were also conducted on soi I~ that had grown peanuts in ·the preceding three 
years, There w~re no Vi$ihle effects on the vines and yields were almost identical 
frorn inoculated and noninoculated plots. 

DIFFERENT METHODS OF APPLYING SOIL FUMIGANTS 
ON PEANUT FOR ~IEMATOOE CONTROL 

O. W. Dickson and R. A. Kinloch 

ABSTRACT 

The peanut root-knot nematode, Meloidogyne arenaria, is one of the major pests of 

of peanut in Florida. One chisel per row applications of 08CP (1 ,2-Dibromo-3-

chloropropane) have been used as the standard method of control. We compared one 

chisel per row with 2 chisels per row applications of DBCP. The same amounts of 

DSCP per row was applied whether usin9 one chisel or two. Average yield data from 

2 tests conducted the past 2 years showed an increase of 412 1 b/Acre when DBCP was 

applied with two chisels per row as compared with appl I cations made with one chisel. 

Department of En tomo 109y and Nemato logy 
University of Florida, Gainesville, Florida 32601 
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RESULTS OF A UllORATORY METHOD FOR MEASURING FUNGICIDAL 
TOXICITY TO SOIL PATHOGENS 

by 
D. F. Wadsworth, Associate Professor 
A. M. Pedrosa, Jr., Graduate Student 

Department of Botany and Plane Pathology 
L. o. Roth, Prof eeeor 

Department of Agricultural Engineering 
Oklahoma State University 

Stillwater, Oklahoma 74074 

AllSTRACT 

A laboratory method using nutrient-ammended field soil as a growth msdium waa 
developed to aid in measuring the effectiveness of soil fungicides agains t certain 
soil pathogens. The eoil medium was treated with wettable and granular fungicides 
£or determining preventive and eradicative effectiveness. In the former, 
fungicides were applied 48 hrs prior to fungal infestation, whil~ in the latter, 
the soil medium was infeated with the fungus and allowed to develop for 48 hrs 
before fungicidal treatment . Gro«th measurements were recorded 72 hrs later. 
Terracl or Super X (10-2.SG) and Terraclor 75W at the rates of 3.75 lbs ai per acre 
were evaluated against Sclerotium r olfsii and species of Rhi zoctonLil, Fusari um, and 
Sclet"otinia. Granular treat11ents were applied with a hand shaker. Spray treat
ments were applied in water at 30 psi, at the rate of approximately 40 gallons 
per acre utilizing a varinble speed conveyer system. 

rn the preventive method, Terraclor Super X wes completely effective against the 
four fungi whereas Terraclor 7SW was 100, 95 .1, 100, and 37.7% effective against 
i· rolfsii, and species of Rhizoctonia, Sclerotinia and Fusarium, respectively. 

In tha eradicative method, Terraclor Super X was 100, 98.3, 100, and 90.9% 
ef!ective in stopping growth of ~· rolfsii, and speci es of Rhuoctonia, Sclerotinia 
and Fusar iu111, respectively. Terraclor 75W was 94.8, 49.9, 100 , and 25.6% 
effective in stopping growth of the fungi as previously listed. In general, 
Terraclor Super X was more effective agains t the four fungi than Terraclor 75W. 
Combining the preventive and eradicative performance against the £our organisms, 
Terraclor Super X and Terraclor 75W were 98.7 and 75.4% effective, respectively. 

The preliminary data presented were obtained in approximately 2 weeks t hat might 
otherwise have required a growing season in the field. Ineffective materials 
and rates can be quickly eliminated from further testing. As a result, more time 
and space can be devoted to research with promising fungicides. 
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Marketing Procedures & Economics Discussion Group 
by 

Astor Perry, Discussion Leader 
Extension Peanut Speclalist 

North Carolina State University 
Raleigh, North Carolina 27607 

The main topic of this discussion group was the three admi nistrative 
proposal s as introduced by Secretary of Agriculture Butz and their e ffect on 
peanut marketing this fell. It was the general feeling of the pane l t hat the 
three proposals would: 1- be very coatly to producers in that the $15 grading 
charge would lower the support price by this much on every ton marke ted and that 
the $50/ton deduction on all segregati on 3 peanuts would unduly penalize producers 
es there is no easy way for producers to prevent segregation 3 peanuts from 
occurring; 2- lower the quality of peanuts used in manufactur i ng product• as the 
nuniber 2 "bail-out" provision would forc e shelters to sell lCM grade peanut• which 
heretofore had been sold to CCC tor cruahlng or export; 3- cause chaotic merketing 
condi tions especially in the Virgini a-Carol ina area since the already acute short
age of storage would of necessity becOGle worse s ince the No, 2 program would no 
longer be effective and shelters would no longer offer storage f or CCC peanut s . 

There was also a brief discussion on new legislation for peanut•. Many 
proposals had been made to USDA, and wh i le the grower and manufacturing interests 
hed agreed upon certain princi ples, t he USDA di<l not necessarily agree with any of 
them. At t he present time USDA i s studying several proposals. Major changes may 
be some t ime away. 

The f ollowing members o! the discussion panel gave brief statements and 
answered questions from the audience on t he following subjects: 
1- Effect of the tbree administrative proposals on the marketlng of the 1973 crop 

- J. E. Mobly, President, Alabama Peanut Producers, 
2- National Peanut Council Promotional Program for 1973-1974. Wayne Baves, 

Cbairman, Na t i onal Peanut Counci l Board . 
3- Nat iona l Export Promotional Prograas for Peanuts - Bill Birdsong, Bi rdsong 

Storage Company. 
4- Peanut Administrative Committee Pr ogram for 1973 . Bob Pender, Chai rman, Peanut 

~dministrative Committee. 
5- Legislative Proposals - Russell Schools, Execut ive Secretary, Vt rginiB Peanut 

Growers Association. 
6- The role of peanut grower Co-op's in mek1ng price support effective, Joe S. 

Sugg, Executive Secretary, North Carolina Peanut Growers Association. 
7- Market ing seed peanuts - Bob Pender, Chairman, Peanut Adminis trative Cotm>ittee. 
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NATIONAL PEANUT PROMOTION DISCUSSION GROUP 

John L. currier, Leader 

President, National Peanut Council 
McLean, Virginia 

The discussion on national peanut promotion was opened with the 
objectives of the national peanut promotion outlined by Leader 
John Currier. 

Mr. Currier then presented William Flanagan, Executive Secretary 
ot the Oklahoma Peanut Commission, who 1a currently serving as 
Chairman of the National Peanut Council's Promotion Committee, 
who went into the overall national promotion program for 1973 
and a review of the proposed plane tor 1974. 

John Currier and Bill Flanagan followed the general discussion 
with a more detailed color slide presentation and a film report 
on the program, as carried out by Smith Bucklin in 1973. 

Following th1e presentation the discussion from the floor centered 
around: 

1. The need to measure the effectiveness of the national promotion 
program. 

2. The need for and how to increase the availability of funds tor 
an overall national promotion program, 

1973 APREA Meeting 

Discussion Session 2. Wednesday, July 18, Subject, 

PRODOCTION TECljNOLOGY 

This session, chaired by K. H. Garren, addressed itself to two 

l. What is the future of pP.sticides and other chemicals in peanut 

production? 

The chairman introduced the topic by noting some great changes along 

these lines occurring since World War II. Briefly these weret The 

advent of organic fungicides and insecticides. The development of 

systemic fungicides and insecticides. The wid&spread recognition of the 

need for nematode control. The intorudction of and burgeoning use of 

herbicides. The increased awareness of the potentiality represented in 

the terms "biological control." 

The chairman then introduced three men who spoke br1ef ly on 

specific types of pesticides; their role in peanut production1 and the 

sometimes d~licate balance between the need for their use and the need 

to contribute to the decrease in environmental pollution. It was 

their unanimous opinion that regulations for approval of pesticides are 
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so stringent th1t a peanut producer need fear neither damage to himsP.lf 

nor undesirable alteration of the environment from using pesticides 

1i they fil:.2. ~ strictly in accordpnce with the inst rul!ltions .2!l ~ 

label. However, noone, either scheduled or extemporan~ous speaker, 

expressed the viewpoint that clearanca regulations are too stringent 

to live with . 

Specifical l y1 Dr . w. W. Osborne of Virginia Tech discussed 

fungicides and nematocides. He noted the great need to control the 

complex of pod rotting diseases through the use of pestici des applied 

to the soil. Or. w, V. Campbell of N. c. State discussed insecticidGs 

primarily from the viewpoints of thelr r elat i on to some faiTly recently 

recognized pests of peanuts and the variety of experimental i nsecticides. 

He expr~ssed an optomistic viewpoint on the future of insect control 

and the role that chemicals will play, alon9 side biological control, 

etc . in thi s control program. Dr. H. ~ . L. Greer of Oklahoma State 

discussed herhicides. He noted the absolute necessity for using 

hP.rbicides i n peanut production and reported pr09ress in r esearch on 

application of a combi nation of a herbicide wit~ one or more other 

p~sticide. 

2. How much of a production problem is the peanut mycotoxin problem? 

This topic was discussP.d by plant pathologist Dr. R. E. Pettit of 

Texas ABM anct Dr. o . M. Port er of Tidewat er Center , Virginia. They 

spoke for the southernmost and northernmost extensions of u. s . peanut 

production. The geographic middle was represented by agricultural 

engineer Pr. J , L. Butler of th~ Tifton, Ga. station. 

The consensus viewpoint of these three sp~akers was that under 

ordinary growing conditions there is SOllle infection of peanuts by molds 

( including mycotoxin producP.rs such as Aspergillus flavus) i n the 

soil. To this must be added the i nfection which can take place in the 

windrow, particularly when there is injury to the pods i n the digging 

or windrowing procedures. Then there are the instances of extraordinary 

growing conditions (dr<>1.1ght , soi~, insect attacks, etc . ), under which 

peanuts become contami nated with molds and/or mycotoxlns before digging. 

Thus production research shares the responsibility wi t h marketing 

research for attacking the peanut mycotoxin probl~. 



MANUFACTURING AND PROCESSING TECHNOLOGY 
DISCUSSION GROUP 

c. B. Smith, Leader 

Director of Sale s 
Seabrook Blanching Corporation 

Edenton, North Carolina 

ApproxiD'l!ltely fifty-five people attended the discussion groups on 
manufacturing and processing technology. The re was a formal t en 
to twel ve minute statement including some slide films relating to 
recent developments. The following pa rticipated: 

carter Day Company 
655 - 19th Avenue, N. E. 
M1nneapol1B, Minn , 55418 

Mr, Tom Hartman 
Field sales Operations 

Discussed the cleaning and separation of peanuts by the 
use of se veral machines as wel l as destoners. 

Foree bergs, Inc, 
Thief River Falla 
Minnesota 56701 

Mr. Da vid Stone 
Sales Manager 

Discussed gravity and vacuum separators end destoners, 
several other cleaning machines. 

Bauer Bros, Company 
P . 0 , Eox 968 
Springfield, Ohio 

Mr. Al Bubb 
Industrial Sales ~r. 

Discussed the several typea of peanut butter grinding 
mills and oil roasting peanuts for salting industry, 

Proctor & Schwartz, Inc, 
7th St , & Tabor Road 
Philadelphia, Pa . 

Mr. Ted Wentz 
Sales Manager 

Diaccused the des ign and structure of a roaster, Their 
units are used fo r other areas of the agriculture industry 
a s well as a11 facets of peanuts. 

Electric Sorting Machines 
6909 Southwest Freeway 
HoUBton, Texas 77036 

Mr. Jerry William5 
Regional Marketing Mgr . 

Discussed the new method of Electric Sorting as being 
raster and leas expensive to maintain. 

This period was open for discu&sion by t he complete group with many 
questions being asked, I felt very sorry that we had to close the 
session as time was out. All members of the group appreciated the 
oppcrtunity to participate. 
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Minutes of t he Regular Business Meeting of t he 
AMERICAN PEANUT RESEARCH AND EDUCATI ON ASSOCIATION 

Lincoln Plaza Motel, Oklahoma City, Okla., July 17, 1973 

President Olin Smith called the meeting to order at 8:30 A.M. 
Coyt Wilson moved that the minutes of last year's meet iog be approved 
as they appeared in the 1972 Journal . Seconded by Joe Sugg . Passed. 
Pres ident Slldth recognized the assistance of Ruth Sturgeon, Thelma Smith, 
and Bernie Tripp for their part in hel ping with the r egist r ation . 
Preaident Smith then asked for comaittee reports. 
Finance - Lawton Samples - see Appendix I 
Lawton Samples moved that the report be accepted. Seconded by John French. 
Passed. 
Peanuts - Cul t ure And Uses - Astor Perry - See Appendix II 
Publication and Editorial - Joe Sugg - See Appendix Ill 
Program - Ed Sexton - See Appendix IV 
Peanut Quality - Jamee Butler - See Appendix V 
Public Relation• - Robert Ory - See Appendix VI 
N0111inat ing - Bill Mills - See Appendix VII 
Julius Hei nie moved that we elect the group by acclalll4Uon. Saconded by 
Ray U81!1Dons. PoHed. 
Necrology and Recognition - Robert Dry - See Appendix VIII 
Robert Ory moved that these be accepted. Seconded by Astor Perry. Passed, 
An announcement was made that the 1974 meeting of the Aseociation would be 
at the Williamsburg Hilton Hotel in Wi l liamsburg, Virginia, July 14-17. 
The meeting was adjourned at 9:30 A.M. 



REPQBT' OF FINANCE COMMITTEE 
L. E. Samples, Chairm;;in 

The Fin;;ince Committee functior.s primo.r.i.l·1 in ar. advisory 
capacity. It has, in addition, a responsibility of making 
a limi1·.ed audit of the Association's financial ;·ecords. 
This audit w<1s conducted on St:nday afternoon, July 15, 19""3,by 
mrunbers of the Finance Committee and Finance Ch<1irman. 
P-ec.OJ:"dis were found to bE> in a-;,:c4":~inent with financial state
ments from the Ftrst NaeionQl D~nk ar.d Trust company of 
Stillwater, Oklahoma,. <:nd disburs€ments and deposits were 
found to be in agreement with checks and receip,;s furnished 
by the General Secretary ane Treasurer. 

By vote of the Board of ilirector.> and mern!)ers, APREA has 
elected to invest existing rescr11es in in11enlory of printed 
~opies of the book Pe<1nuts - Culture ar.d Us~s. At this 
accounting, l,065 cop:..cs have been sold <l.t prepublication 
price or th~J current $20 per copy rate. r:urrer.t inventory 
of 935 copies at a cost price of $11.33 per copy are on 
hand. 

It is the recommendation of the Finance Colll!r.ittee that 
all reasonable efforts be expended to sell additional copies 
as soon ~s possible, thereby replenishing cash on hand for 
operation of the Association. 

The following financial report is prepared and includes a 
review of the 1972 budget and financial reports which seem 
to be appropriate at this time. Jn addition, a budget and 
financial report for the first half of 1973 has b~en pre
pared accor4ing to the request of the Board of Directors. 
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AMERICAN PEANUT RESEARCH AND EDUCATION ASSOCIATION 

1973 First Half Budget Report 

Assets and Income 

Bank Balance-Stillwater First National Bank 
Membership Dues & Registration Ann. Meeting 
Proceedings and Reprint Sales 
Special Contributions 
The Peanut Book 

TOTAL 

Liabilities and Expenditures 

Printing - Proceedings 
Annual Meeting (Printing, Catering, Misc) 
Secretarial Services 
Office Supplies 
Position Bond for $5,000 
Travel President 
Travel Executive Secretary & Treasurer 
Postage and book mailing 
Registration State of Georgi<t 
Bank Charges 
Miscellaneous 

June 30, 1973 
LES:sgr 
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Sub Total 
Reserve - June 30,197~ 

TOTAL 

Budget 

$10,959.47 
3,222.00 

156.00 

13,071.00 
$27,408.47 

$22,701.20 
150.00 
160.00 

40.00 
33.00 

300.00 
300.00 
639.00 

275.00 
$24,598.20 

2,810.27 

$27,408.47 

Transacted 

$10,959.47 
3,914.00 

198.25 

10,776.16 
$25,847.88 

$22,701.20 
151.58 

33.00 

268.58 

l. 76 
48.00 

$23,204.12 
2,643.76 

$25,847.88 



AMERICAN PEANUT .RESEARCH AND EDUCATION ASSOCIATION 

July 1, 1973 - June 30, 1974 

Assets and Income 

Balance - Stillwater First National Bank 
Sales - Peanuts, c & u 400 Copies 
Membership and Registration Annual Meeting 
Proceedings and Reprint Sales 
Special Contributions 
Inv. - Peanuts, c & u 535 Copies @ $11,33 

TOTAL 

Liabilities and Expenditures 

Printing - Proceedings 
Annual Meeting (Printing and Catering) 
Secretarial Services 
Nm>Ts Peanut Research 
Postage 

Book Mailing 
Off ice Supplies 
Travel - President 
Travel - Executive Secretary 
Position Bond (Exec. Secretary and Treasurer) 
Registration - State of Georgia 
Brochure 
Miscellaneous 

RESERVE 

TOTAL 

\June 30, 1973 
LES:sgr 

TOTAL 

$ 2,643.76 
a,ooo.oQ 
6,800.00 
2,650.00 

6,061. 55 

$26,155.31 

$ 4,200.00 
450.00 
550.00 
175.00 
800.00 
420.00 
200.00 
300.00 
300.00 

40.00 
5.00 

500.00 
500.00 

$ 8,440.00 

17, 715. 31 

$26,155.31 
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Repor t of ''The Peanut" Committee 
Astor Perry, Cha lrman 

"The Peanut" Committee consists of 36 members scattered t hroughout the wor ld. 
Our teak is simple and straightforward --- sell tne "Tne Peanut" book. Many 
things have occurred s ince our last meeting. Tne title of the book was changed 
from ''rhe Peanut" to "Peanuts - Culture & Uses". Tne size iind cost of the book 
went up considerably. We had anticipated a book length of 416 pages but because 
of editorial changes ended up with one with 684 pages. lnltially, we had hoped 
to have 3000 of the books printed for $15,600 bu t becauae of the 1nerease i n s i ie 
we obt3ined 2000 copies for e cost of $22,600. Our pre- publication prlce of 
$12 .50/copy will barely pay for the printing, advertising, and shipping costs . 
We had hoped to receive the book from the prlnters in November, 1972, but because 
of several factors d'id not get delivery until March, 1973. 

Total sales thus far amount to $14,256.00 for the 1105 books sold. Most of 
these sold for tne $l2.50 price. At the present rate of sales we can expect to 
sell between 300-400 more during the coming year. 

I would like to thank every member of the Conmlttee for the wonder ful job 
they have done ln stlmuleting sales and would welcome any suggestions on how we 
might se ll addit ional copies. 
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APPENDIX Ill 

REPORT OP THE PUBLICATION AND EDITORIAL COMMITTBE 

Joe s. Sugg, Chairman 
Coyt Wilson 
Astor Perry 
Wallace Bailey 
Grady Pearman 

Preston H. Reid (appointed to 
fill Bailey's unexpired term) 

As Chairman of the Publication and Editorial Committee, I wish to 
take this opportunity to expresa my sincere appreciation to the 
members of my committee for their exceptionally fine assistance 
during the year in carrying out the functions of this committee, 
As a matter of fact, the Subcommittees functioned so well that I 
was not even aware that they were a part of the Publication and 
Editorial Committee, and special commendation should be given to 
these SubComnuttee Chairmen for their work: 

To Coyt Wilson whose activities in publishing "PEANUTS -
CULTURE AND USES" were above and beyond the call of duty 
and will bring great recognition to APREA in this accom
plishment. In recognition of Coyt•s work, I would lil<e to 
suggest that we give Coyt at this time a rising vote of 
thanks. 

To Preston Reid as Chairman of the Ad Hoc Co1111JU.ttee special 
recognition should be given for the work which he and his 
committee have done toward planning the refereed journal 
which will be reported more 1n detail at this time. 

To Ray Hammonds and Emery Cheek as editors of PEANUT RESEARCH. 
Their activities were super during the year and were attested 
to by each issue of the publication. This will be reported 
shortly more 1n detail. 

I. The Publication and Editorial Committee ia happy to report that 
the experil!lent using blue lined paper for the publication by 
the many authors was highly successful in publishing the Jour
nal of Proceed.1.:ngs of last year 1s meeting, which permJ.tted ua 
to publish the Proceedings within thirty days of the annual 
meeting and at approx1lllately one-half the cost. To all the 
authors we express thanks for following instructions on this 
procedure. 

II. Your Committee proposed and the Board has authorized a brochure 
on APREA, which gives the history, purposes, goals, membership 
requirements, and an application blank to be used by the present 
membership in soliciting new members. These brochures should 
be ready for distribution this summer. 

III. The Ad Hoc Comm1ttee, chaired by Preston Reid and consisting 
of Matlock, Jackaon, Goldblatt, Tiemstra, Smith, Butler, Bass, 
Emery, Norden, HEUmnona and Ketring, presented to the Publica
tion and Editorial Committee a sixteen point proposal for the 
publication of a refel'l'.'ed journal, titled "PEANUT SCIENCE", 
The Journal of the APREA, Inc., wherein the scientists can 
publish original reports of research or educational methods 
not previously or simuJ.taneously reported in any other scien
tific or technical journal. The proposal was approved by the 
committee and recommended to your Board of Directors. The 
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Board unanimously approved the Committee's recommendation and 
appointed Preston Reid aa Editor for a three-year term. The 
plan calls for two issues of the journal per year 1n1t1a11y, 
the first being published March, 1974. Editor Reid will begin 
immediately worlc1ng out details and will inform the membership 
as early as possible on procedures for publishing papers in 
the journal. We know this ia something many of you have been 
wanting a long time and I am sure you all will give Editor Reid 
your full support and cooperation. 

The proposal of the Ad Hoc Committee in its entirety follows: 

1. Name. The name of the publication shall be PEANUT SCIENCE, 
the Journal of the American Peanut Research and Education 
Association, Inc. 

2. General requirements. Voluntary articles will be accepted 
which are original reports or research or education methods 
not previously or simultaneously published in any other scien
tific or technical Journal. Membership in APREA is not a 
requisite to publication in the Journal. 

Upon submission to the Journal, papers become the property of 
the Journal and shall not be published elsewhere until released 
to the author by the Editor. The paper must be published with
in a period of one year or be releaeed to the author. 

3. The Editor shall be appointed by the Board of Directors for 
a period of three years. The position may be renewed for as 
111any subsequent terms as the Directors desire except that re
appointment must be made each three years. 

4. The Editor may nominate for appointment by the Board. of 
Directors as many Associate Editors as necessary. The following 
disciplines are offered as suggestion of disciplines which 
should have representation among the Associate Editors. This 
list is in no way intended to be all-incl\l3ive or to limit the 
number of Associate Editors:- Agricultural Engineering, Bio
metry, Entomology, Extension Education, Food Science and Nutri
tion, Marketing, New Products, Plant Pathology, Plant Physio
logy and Biochemistry, Plant Breeding and Genetics, Processing, 
Soils, Soil Fertility and Plant Nutrition, Water Requirement 
and Irrigation, Weed Science. 

5. Authors will submit three copies of the paper to the 
Editor who will assign the paper to the appropriate Associate 
Editor. The Associate Editor will have the paper reviewed by 
two anonymous reviewers, of which he may be one, and based on 
such review make recollllllendation to the Editor or the disposi
tion of the article. One of the three following recommenda
tions shall be made: 

~~J 
(3) 

Publish the article as submitted, 
Return the article to the author(e) for change 

and incorporation of reviewers suggestions. 
Release the pa-per to the author( a). 

6. Abstracts of pasers for presentation at the annual meeting 
must be 1n the han s of the Editor at least six (6) weeks 
ahead of the annual meeting. These may be printed and distri
buted to the membership at the annual meeting. Subm1se1on of 
the abstract doee not obligate the author beyond presenting 
the paper at the meeting. 

7. Inv1tat1onsl ~pera may be published. without review, in 
the first issue o the Journal following the annual meeting. 
Copy of the invitational papers, including those of symposia 
speakers. should be available at the annual meeting. 



8 . At least two issues per year of the Journal will be pub
lished to appear in March and September. The Editor may 
publish additional issuea up to four per year as the paper 
volume warrants. 1'Ublication of more than four issues per 
year or of special publications must be approved by the Board 
of Directors. The abstracts will be printed separately and 
will not be considered an issue of the Journal . 

9. Subscriptions to the Journal will be included in the member
ship dues. The Board of Directors will set the coat of sub
scription 1n accordance with the cost of the ~ublication. It 
is recommended that the dues be increased by ,2.00 per year 
the first year to cover the cost of the subscription. (Thia 
will cover mailing and correspondence cost). This would en
title the member to a copy of the abstracts and one year's 
issues of the Journal. Non-member subscriptions are recom
mended at $4.00 for the first year. 

10. The Journal shall be 8i x ll inches in size and printed on 
slick paper of a quality to provide good reproduction of photo
graphs. The titles will be 12-point bold type, print will be 
10-point type except the materials and methods, literature 
reviews and literature cited will be set in 8-point type to 
conserve apace. A summary of not more than 200 words will 
precede the text of t he article. The USDA-ARS guidelines or 
the AIBS Style Manual for Biological Journals ahould be used 
for style of literature citations, etc. The Journal issue will 
be printed on ll x 17 inch paper folded to 8i x 11 inch and 
saddle-stitched. (Thia is the general format or Agronomy 
Journal prior to 1967). 

11 . The cover of t he Journal will be slick stock. In addit i on 
to an appropriate heading, the cover will carry the Table of 
Contents on the outside and inside front cover , A cover for
!Mt eim1lar t o the attached sketch is suggested. 

12. Articles, upon recommendation of the appropriate Associ
ate Editor and approval by the Editor, will be published for 
a cost or $35.00 per page for the first 4 pages and $35.00 
per 1/2-page for an over 4 pages . The senior author will 
receive, without further charge, 100 reprints of the article . 
Additional reprints may be obtained for a cost or $12.00 tor 
the first 200 copies with additional reprints at coat to 
printer. 

NOTE: The above r ecommendation i s based on pri ces quot ed 
by Mr. Te rry Reel, Editor of the Peanut Journal and Nut World. 
Fina l costs s hould be adjusted by the ·Board of Di rectors 
arter cons ideration of t he printing contract . 

13. Manuscripts. The manuscript must be typed double-spaced 
on 8f x 11 inch paper wit h each line numbered. Submit three 
copies to the Editor. Type footnotes at the bottom or the 
page. Use footnotes sparingly. Type each table immediately 
after the page containing the first reference and number the 
pages as la, 2a, etc. Type legends for figures on one or 
more sheets and place at the end of the manuscripts. Figures 
should be black ink line drawings or 5 x 7 inch glossy print 
photographs . 

14 . The first issue following the annual meeting will ca r ry 
such i tems of business as the Directors • request , sumroaries 
of work groups, and s uch other i tems as the Board of Directors 
aha 11 re que at , 
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15. Printing will be contracted by the Board or Directors with 
a reputable printing firm. 

16. rolica with res pect to accepting advertising for the Journal 
ehal be etermined by the Board of Directors except that no 
advertising aha11 appear on any page which 1a a part or any 
article. 

IV. We shall continue to publish PEANUT RESEARCH, improving it 
to better serve APREA and the industry. To this end, I call 
on Ray HBmmona, Co-Editor, for collllllents on how you can help 
make PEANUT RESEARCH better. 
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Mr . Hammons 1 report follows: 

Issues of Volume 10 Nos, 2-5 were mailed to approximately 
877 people in the U. S. and 70 in foreign countries, 

With the mailing of Volume 10 No. 6, the ma.iling list had 
been revised and only 373 were mailed in the U. S. with 73 to 
foreign countries. 

1'9111ng list revisions were carried out uein.g the guidelinee 
published in the January 1973 (Vol. 10, No. 4) issue of 
PEANUT RESEARCH. 

In the first five issues, reference was given to 29 theses 
and dissertations, Two hundred s1Xty~eight additional peanut 
literature references were listed in the selected reference 
section . 

All APREA news items forwarded to us by officere and members 
were published . 

Response from people seeking copies of references listed 1ndi
catee t hat PEANur RESEARCH la widely read, While the library 
at Tifton does· not have ell references listed, it is a good 
list to work from in obtain1.ng articles in some of the more 
obscure Journal s. 

v. The Publication and Editorial Committee was charged by the 
:Board to provide ways and means of publishing worthy papers 
and proceedings of APREA for the advantage of our members and 
the benefit of the industry and the public. To comply with 
this mandate by ttie Board, the Publication and Editorial 
Committee has decided that APREA will publiah: 

(l) A :refereed Journal for the publication of qllalified papers. 

(2) Continue to publish the Journal of Proceedings of the 
annual Conferences ae has been done in the past, 

(3) Continue to publish PEANUT RESEARCH six times a year, 
expanding 1te coverage 1n the opinion or the editors to 
better serve the membership of APREA in apec1fic and 
general collllllunications. 



PEANUT SClENCE 
THE- JoO~flAL OF THE: 

l\fVIER)lAIY' PcAl'WT RSl'.AR~\-1 WO EDVlftTlol') /\SS OC\ATl~ Wt. 

DAIE 

Editor's Address 
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APPENDIX IV 
PROGRAM 
for the 

Fifth Annual Meeting 
of the 

Amerioan Peanut Researoh and Education 
Association, Inc. 

Sunf!& Af'te.rnoon, July lS 

1 - 5 

3 - 5 

7 - 10 

Registration - Foyer - Governor's Club 

Committee Meetings: 

Fina.nee 
Peanut Quality 
Publications and Editorial 
Public Relations 
"~he Peanut" Committee 

- Al.'Cade Room 
- Room 107 
- Room 108 
- Choctaw Room 

(4100-S:OOp,m,)-Room 109 

Board of Direotors Meeting Choctaw Room 

Monday, July 16 

8 - 5 

8:30 

8:4S 

9:30 

10:00 

Session l 

10:30 

10:45 

ll~OO 

ll:lS 

ll:JO 

11:45 

Session 2 

10:3.0 
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Registration - Foyer - Governor's Club 

General Session 
O. D. Smith, Presiding - Senate Room 

President's Welcome - O, D. Smith 

Peanuts - Queensland (Australia) Style - o. I. Higgins 

National Peanut Counoil's Programs and Projections for Peanut 
Research George F. Hartnett 

Coffee :Break 

lO;JO - 12100 Two Concurrent Sessions 

D. J. Banke, Presiding Cher¢kee Room 

Early Generation Yield Trials as a :Breeding Method for Peanuts -
T. A, Coffelt and R. o~ Hammons 

Na~al OUtorossing of PeaJ'l.uts, Arachis Bypogaea t., in .Puerto 
Rico - E. G, stone and w. K. Bailey 

Film Doo'Wllentation of Plant Introduction Pea.nuta - c. T. Young, 
L. Morgan, and Yai-Po Tai 

Bl:'eedi~ Peanuts (Arachis Hypogaea L,) for Resistance to 
Verticillium Wilt - B. M. Khan, J, s. Kirby, and D. F. Wadsworth 

The Naorotic-Etch Leaf Disease in Peanuts. 1, Genetic Models -
R. o. Hanlmone 

Photosynthesis in Peanut Genoty:pes - A, s. ::Bha.gsari and R. H. :Brown 

c. M. Cater, Presiding Senate Room 

Prevalence of Aspergillus Flavu.s in Peanut Soils - R. E. Pettit, 
R. A, Tabor, and H. w. Schroeder 



10:45 

11:00 

11:15 

ll:JO 

11:45 

12:00 

1:15 

2:45 

Session l 

J:lO 

3125 

3:40 

.3:55 

4:10 

4:25 

4140 

4:55 

Conditions Related to Aflatoxin Contamination in the Field -
J, L. :9u.tler, R. J, Cole, c. E. Holaday, E. J. Williams, 
L. E. Samples, J. F. McGill, P, D. Blankenship, and 

L. M. Redlinaer 
Aflatoxin - Contaminated Peanuts Produced on North Carolina. 

Fartlls in 1966 - J. w. Diokens, J. B. Satterwhite, and 
R, E. Sneed 

Some Results Concerning the Occurrence of Aflatoxin in 
Seleoted Sizes of Peanut Kernels - P. D. Blankenship, 

c. E. Holaday, and J. L. :Butler 

Evaluation of Applying Soil Fungicide Through a Sprinkler 
Irrigation System for Control of Soil Fungi on Spanish 
Pe1U>uts • R. V, Sturgeon, Jr. 

Effe()tivenesa of P.ropionic Acid and ''Moldstat" as Fungicides 
Duri.ns Peanut Storage - C. E. Holaday, E. J. Williama, and 

J. L. Pearson 

Lunoh 

Discussion Session • Senate Room 
Marketing Procedures and Economics • Astor Perry, Presiding 

Coffee B:reak 

J:lO • $110 - Two Concurrent Sessions 

J. H. Young, Presiding - Cherokee Room 

The Effeota of Harvesting, Handling and Drying Procedures on the 
Percent of Sound Splits in Spanish Peanuts -

N. K. Person, Jr, and J, w. Sorenson, Jr. 

Development of a Small Laboratory Sheller for Detexmining Peanut 
Milling Q,ualit;r - J, I. Davidson, Jr, and F. P, Mcintosh 

The Relationship of Peanut Milling Quality and Kernel Tenaile 
Strength - J. D. Woodward 

Aero<iynandc Characteristics of Peanut Components • 
E. J, Williams a.nd J, L, Butler 

Machine for Direct Harvesting of Virginia-Type Peanuts -
F. S. Wright 

Objective Determination of Optimum Harvest Maturity -
J, L, Pe=son, c. E, Holaday, J, L. :Butler, E. J. Willia.ms, 

J. M. Troeger 

~uality Analysis Using the 1972 Federal-State Inspection Peanut 
Sample Data from One Reoeiving Station in Georgia -

Yai-Po Tai and c. T, Young 

Changes in Grade Factors of Virginia and North Caxolina. Fa.rmers' 
Stock Pea.nuts During Storage - L. w. Brown and J. L, Steele 

229 



Session 2 R. E. Pettit, Preeidina' Senate Room 

J:lO Further Studies on Cylindrocladium Black Rot of Peanuts in 
Virginia - K. H. 0Qr1:en 

):25 studies on the Biology anu Control of Cylindrooladium Black 
Rot (CBR) of Pea.nut - M. K. Beute and R. O. Rowe 

3:40 Soil Fertility Relationships in Pod Brea.J<:down Dieease of Peanute -
D. L. Be.Hock 

J:SS Peanut Pod Rot Disease Control - w. W. Osborne, w. H. Willa, 
L. D. Moore, K. M. Hllmeed, R. Pristou, R. c. Lambe, J , A. Fox, 

and L. Sill 

4:10 Tomato Spotted Wilt Virua Disease of Peanuts - G. Philley, 
R. S. Hall i well and c. w. Borne 

4:25 Peanut Blight Caused by a Solerotinia Species -
D, M. Porter and M. K. Beute 

4:40 Detemination of Linear Regreosion Equations to Estimate Yield 
Los3es to White Mold in Pea.nut Fields -

R. Rodriquez; - Kab<ma and P, A. llaokman 

4:55 Choice of Leafepot Spr~ Equipment Ca.n Significantly Affect Peanut 
Losses f'l:om White Mold - P. A. Backman and R. Rodriquez - Kabana 

Tuesday, July 17 

8 - 12 Registration 

8: 30 Business Meeting: 

9:40 Coffee Break 

Governor's Club 

Committee Reports 
Election of Officers 

10:00 - 11:4S - Two Concurrent Seseiooe 

Session l o. E. lloladay, Presiding - Cherokee Room 

10:00 

10:15 

10: )0 

10:45 

11:00 
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New Naturally Occurring Compounds from Pea.nuts -
G. R. Waller and s. E. Young 

Proteins from Peanut Cul ti vars (A"rachia Bypogaea) Grown in 
Different Areas. VIII. Amino Acid Compositions of Spanish 
Peanut Flours and Protein Isolates - E. J. Conkerton, R. L. Ory, 

and J, M. Dechary 

Partial Hydrolysis of Proteins in Peanut Meals by Endogenous 
Proteolytic Systems - K. B. Moseley and R. L. Ory 

Comparison of Oil Stora&e Stability of Peanut Oils Prepared by 
Extracti011 with Various Solvents and Cold Pressing -

D. F. Brown, C. M. Cater and K. F. Ma.ttil 

Investigations of Gau.see and Prevention of Fatty Acid Peroxidation 
in Peanut :Sutter ~A. J. St . Angelo and R. L. Ory 



11:15 

11:30 

Session 2 

10:00 

10:15 

10:)0 

10:45 

11:00 

11:15 

11:30 

11:45 

Session 1 

Session 2 

1:15 

J.:JO 

1:4~ 

::!:00 

?.:15 

2:30 

2:115 

A Simplified Technique for the Analysis of Volatiles in Peanut 
Butter by Direct Gas Chromatography" - $, P, Fore, 

B. P, Dupuy, J. I, Wadsworth and L, A, GQldblatt 

Quality of Peamtts from Leafepot Control Field Tests -
S. R. Cecil, C, T, Young and D. H. Smith 

R, L, Robertson, Presiding Senate Room 

Suppression of the Two-Spotted Spider Mite on Peanuts -
w. v. Campbell, R. W, Batts, R. L. Robertson and D, A. Emery 

A J1ethod for Screening Peanut Cultivars for Resistance to the 
Lesser Cornstalk Borer - L. Posada, R, L, Holloway, and 

J, W. Smith, Jr. 

Effects of Foliage Loss on Yield and Grade in Starr Peanuts in 
Texas - J, w. Smith, Jr., P. W, Jackson and F. R. Huft'l:Oan 

Peanut Yields Following Defoliation to Assimilate Insect Daulage -
G. L. Greene and D. w. Gorbet 

Pest Management for Pea.nut Insects in Texas - C. E. Iloelacher, 
J, W, Smith, Jr, and p, w. Jackson 

Insect Pest Management on Peanu ta in Georgia - J, C, French 

Psst Management for Insects of Peanuts in Virginia - J, C. Smith 

L\U\ch 

1:15 - 2:45 Two Concurrent Sessions 

Discussion Session Senate Room 
National Peanut ProfQotion - J. L. Currier, Presiding 

p, w. Santelmann, Presiding Cherokee Room 

Breeding Peanuts for Resistance to Aspergillus Flavus (L) -
A, C • l'1ixon :i.nd K. M. Rogers 

Correlation of Pea.nut Seed-coat Surface Wax Accumulation with 
Tolerance to Colonization by Aspergillus Flavus -
J. c. La.Prada, J, A, Bartz, A, J, Morden, and T. Demuynk 

Screening for Toxin--Producing Fungi - J, W, Kirksey and R. J, Cole 

Comparison of Aspergillu.s Fl.a.vus Tolerant and Susceptible PeaJtUt 
Lines - 1. Light Microscope Investig-~tion - R. A. Taber, 
T, E. Pettit, c. R. Benedict, J, W, Dieckert and D. L, Ketring 

Comparison of Aspergillu.s Flavus Tolerant and Susceptible Peanut 
Lines. II. Electronmicroscopy - J, w. Dieckert, M. c. Dieckert, 

R. E. Pettit, C. R, Benedict and D, L, Ketring 

Comparison of Asperg:illus Flavua Tolerant and Susceptible Peanut 
Lines. III. Physiological Investigations - c. R. :B(inedict, 

D. L, Ketring, R. E. Pettit and J, w. Dieckert 

Coffee Break 
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) :10 - 5:10 - Tvo Concurrent Sessions 

Session l A, R. Allison, Presidil18 - Cherokee Room 

J:lO 

3: 25 

J:55 

4 :10 

4:25 

4:40 

4:55 

Ths Effect of High Humidity Stora.ge Conditions on Ethylene 
Production, Germination and Vigor of Starr Variety Spanish 
Type Pea.nut Seeds D. L. Ketring 

Tbe Effect of Curing and Stor age Environment on Doi."IDSlloy of Seed 
of Different Genotype& of Peanuts, ltrachis !Jn>ogaea L. -

J , E. Bear and w. K. Bailey 

Sesrob for a Pra.otioal Prooeduxe for Breaking Doimanoy of Seed 
of Peanuts, A.rachia f!Ypogaea L, - W. K. Bailey and J. E. :Bear 

Florunner Seed Sizing Studies - D. W, Gorbet 

Evaluation of Virginia Type Peanuts for Maturity Ueing the Free 
Arginine Content (AMI * Method) - B, R, Johnson, 

R. W, Mozingo and C, T. Young 

Full Seaaon Weed Control Systems in Peanuts -
H. A. L. Greer and P. W, Santel.!!ia.nn 

Field Evaluations of Alaohior/Dinoaeb in Peanuts -
R. G. Duncan, O. A, Andrews and F. D, Timmons 

Ronsta1', A Seleotive Herbicide for Pea.nuts -
J. R. llone, R. D. Wilson and G. R. Crowley 

Seasion 2 M. IL lleute, Presiding Senate Room 
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J:lO Effeot of Soil Calcium on Peanut Yields and Grades -
D. L. Hartzog and F. Adams 

3125 Yield and Composition of Peanuts as Affected by Calcium Sources -
E. :B. Whitty, D. W. Gorbet and F. M. Rhoads 

3: 40 The Effect of Tilne of Kylar Application on Yield and Aseociated 
Characterietios of Peanuts - c. s. Daughtry, \ol , J , Ethredge, 

and R. H. Brown 

3,55 Response 0£ Pea.nuts to Inoculation with Nitrogen-Fixing 
Bacteria - L. c. Cobb and E. B. Whitty 

4:10 Different Methods of' Applying Soil Fwn.igante on Pee.nuts .f'or 
Nematode Control - D. w. Diokeon =d R. A. Kinloch 

4:25 Effect of NEll!)atioidee Upon the Root Lesion Nwnatode Population 
Under Fiel d Conditions - K. E. Jackson and R. v. Sturgeon, Jr. 

4:40 Results of a Laboratory Method for Measuring F\ingioidal Toxicity 
to Soil Pathogens - D. F. Wadsworth, A. M. Pedrosa. Jr., and 

L. O. Roth 



Wednesday, July 18 

6:1$ - 9:30 - Two Conou.rrent Sessions 

Session l Discueeion Seeaion Cherokee Room 

Manufacturing a.nd Prooessing Teohnology - c. :e. Smit h, Presiding 

Session 2 DiecUBsion Session Senate Room 
Production 'l'eohnology - K. B. Garren, Presiding 

9:.30 - 9:45 General Session 
0, D. Smith, Presiding 

Tour Information L. D. Tripp 
Collllllittee Appointments and Concluding Rema::i:ks - E. L. Sexton 

10:00 Toure Begin 

3: 00 Return to Vill Rogers Internat ional Airport 

Local Arre.ne;ementa 

L. D. Tripp, Chairman 
Donald Banks 
Riohard :Berberet 
Peter Bloome 
Bob Clary 
William Fl~ 
Ed Greneta.f'f' 
Howard Greer 
Floyd Killg 
James Kirby 
R. V. Sturgeon 
D. F. Wadsworth 

PROGRAM COMMl'l'l'EE 

E. L . Se.xton, Chaiman 

Technical Program 

H. E, Pattee, Chairman 
W. V. Campbell 
G. B. Duke 
D. A. Elmer;y 
D. L. Hallock 
A. Perry 
D, M. Porter 
F , S. Wright 
J, H. Young 
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Appendix V 

REPORT OF QUALITY COMMITTEE 
J.L. Butler, Chairman 

The w.i<le variation in the results obtained using the Water
lnsolublti Inorganic Residue (WIIR) procedure was brought to the 
attention of the COlll!l\ittee. One member felt that involved heavily 
in the variation was the presence of rodent excreta and hair and 
insect pares and excreta and other contaminants. The importance of 
having a reliable metho<l or standard is emphasized by the fact that 
the peanut better may be either Grade A or Grade C on the results 
of this test. 
After otuch discussion, Dr. Clyde Young said that he would contact at 
least five labs, which have a direct interest ln this problem, to 
see whether they would evaluate samples. For those who will, du
plicate samples of each of three levels of known contamination will 
b" sent. The result" of th.,se evaluations will then be used as 
guidelines to develop procedures which ""1.11 be more reproducible. 
It is recognize<l that as the industry moves to containerization, 
the potentlal for contamination from used containers is a possibility. 
The quality committee will keep abreast of these developments to 
see that points of possible contamination do not develop. 
It was stated by Dr. Jim Young that many different methods of moisture 
<leterm1nation are now being use<l. The AOCS method gives very good 
results at tae lower moisture levels. The results at the higher 
moisture contents, however, are not as reproducible. Dr. Young agreed 
to investig<1te this situation and reconunend methods to be evaluated. 
It was agreed that, even though newer methods of predicting shelf 
life are being developed, the iodine number is still important and 
should be retained. the role of trace elements in product stability 
was questioned. After discussion, it was agreed that little was 
known about this and that this would be a fruitful area of research. 
The Sampling Procedures Sub-committee is as follows: 

Subconvnittce activities have been consistent with goals outlined in 
last year's report which was published in the 1972 Journal of APREA. 
Since no ~pccific charge was given to the subcommittee by the Quality 
Committee, members were free to investigate sampling problems in areas 
previously destgnated. 

Dr. Whitaker <md Mr. Dickens have worked with the Peanut Administrative 
Committee in reviewing the present aflatoxin Sa!llpling progr8lll and evalu
ating various new sampling plans for shelled goods. Evaluations consid
ered both cost and outgoing quality. 

Mr. Dickens has been investigating the aflatoxin sampling progr'11tl used 
on farmer stock peanuts in an effort to determine what woul<l be the 
effect of using chemical assay methods to divert lots into Segregation 
III instead of the visual technique presently used. This question takes 
on added imporcance 1nlight of the new price support program. 

Dr. Whitaker has been working on a computer simulation method to 
evaluate aflatoxin sampling plans. The method will determine the 
effects of not only sample size but subsample size and number of 
analyses on the accuracy of estimating aflatoxin concentrations. 

The Quality Committee chairman poinced out, in closing, that as we 
develop standards and methods, we should consider that we are wtiting 
federal law. This is especially true in all those which affect the 
consumer. Since we are a professional society, we will be considered 
to have the expertise in the realm of peanuts. 
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Appendix VI 

REPOK! OF THE PUBLIC RELATIONS COMMITTEE 
Robert Ory, Chairman 

One of t he major objectives of this committee is t he securing and rMintr;>nance 
of membershi p. During the past year t he C011M1>ittee undertook. the follcNi ng 
act i vities: 

l . Previous Ch;iirman, Astor Perry, had compiled a l ist of 493 ehellcrs, pro
cessors and manufacturers, and "rote to about 200 of theso who " e re not 
members of APREA, inviting them t o become members and to attend the 1972 
~eeting i n Albany. Of t he•e 200, 54 addresses were apparently i ncmnplete; 
so these companies were not contacted. A revised list of the•e 54 companies 
was sent to each member of the 1972-73 Coumittee wi th a request for aid in 
corr ecting the addresses. 

Results: 46 addresses were obtained; 2 companie~ were no longer i n businesM. 
A one-page letter outlining the history of the Al' REA, with an invitation to 
become a member and to attend the 1973 meeting i n Oklahoma City was sent 
to t hese 46 c<>mpnnies, Six letters were returned f or th<>. reasons: "Moved, 
No Forwarding Address; Out of Business (The Gu:ldarelli Nut Co., Chicago)". 

2 . A similar letter was sent to Joe Sugg for rep:roduccion and insertion of 
a copy into each issue of the 1972 APREA Journal, vol . 4. The goal here 
was to encourage non-member racipients to become members and for present 
members to use the application f orm and t ry to solicit one new member. 

J. A brief vcr~ion o{ t his letter and membership application form was al so 
sent to Ray llasnmons and Flnory Cheek of Peanut Research for inclusion in the 
December, 1972 issue. 

4. The Committee received 25 copies of vol. 4 of the 1972 APR.EA Journal. 
P.ach membe r was sent 3 copies to present to "hot prospects" as inducements 
t o become members , with emphasis on recrui ting &ustaining or organizational 
members. 

5. In December, 1972, P. R. Cocnmittee member, J8llles R. Hone (also a member 
of the Southern Weed Conference) suggested trying to contact peanut growers 
attending the January , 1973, s. W. c. meetill$ in New Or leans ; placing APREA 
litera ture in thei r meeting area and try to get some new members . With 
Pres . Olin Smith ' s approval, the S. W. c. President in Delaware was contacted 
Cor his approv11l co place liter ature and applic:ntion f orms i n their regis
tration aTea. After obtaining his permission , Emory Cheek sent several 
copies of vol 10 (2) and (3) of Peanut Research for display. A number of 
APREA application forms and several copie-a of the 1972 APREA Journal were 
added to this and given to James Bone to display at the s. w. c. meeting . 
J!m also made several per sonal contacts with people there ln behalf of APREA. 

6 . In April, 1973 , Leland Tripp was contacted to ascertain the effectiveness 
of these various letters. He estimated that about 5 new members joined 
using the blank at the bottom of the letter; plus some other new memberships 
that co\1l d have been mot ivated by the letters (but we reolly <lo not kno.,.). 

7. Conclusions: The best way to get new members is still by personal 
contact with prospects. Letters with application forms might still be 
i ns erted into the J ournal each yea:r for present members to use in 
s oliciting ne>l members, bu t the extra cost and t i me involved in writing co 
i ndividual companies, etc. , does not seem to be too fruit ful. Also, a 
recommendation of last year's Chai 1111an, Astor Peny, (which thii; Cotl!llit t ee 
failed to do) to send brief monthly articles on APREA activities fo:r 
printing in the. Peanut Journal and Nut World (or other suita.ble media), 
should be reRu-d. This would bring APREA highlight:s to the attention of 
a broader group and could stimulate i n t erest in nonmembers. 
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Appendix VII 

REPORT OF TRE NOMINATING COMMITTEE 
Bill Mills, Chairman 

The Nominating Col11I11ittee of APREA has selected th~ following slate of 
nominees: 

President Elect - Kenneth Garren 
State Employee's Representative - Nat K. Parson, Jr. 
Induatry Representative (Production) - James E. Mobley 
Executive Secretary-Treasurer - Leland Tripp 



Appendix VIII 

RESOLUTION 

WHEREAS, during t he pas t 5-6 years Dr. Coyt T. Wilson ha~ been con
t acting prospective nuthors editing and organiztng the various chap
texs into the APREA sponsored book, The Peanut-Culture and Uses , and 

WHEREAS, the many last minute changes, writing and printing problem~ 
r equired much of his own t ime, i n addition to his normal duties i n 
the Research Division at Virgini a Polytechnic Instit ut e and Stnte 
Un i versi ty, to finalize this comprehensive book of inf ol'llSti on on 
al l aspects of peanut research 

THEREFORE, be it resolved that we the members of APREA Wl SH TO EXP RllSS 
OUR SINCERE THANKS AND APPRECIATION TO COYT T. WILSON FOR THE b:XCELLEN'f 
JOD llE HAS DONE I N EDITING AND ASSEMBLING THE BOOK, THE PP.J\NUT-CUJ,TURE 
ANO USES, which will benefit all segments of the peanut indus t r y 
and those engaged in research on peanuts. 

RESOLUTION 

WHEREAS, Wallace K. Bailey has served all segments of the peanut 
i ndustry for over 32 years since he began r esearch on peanuts in 
t he U.S.D.A. labor atory in Experiment, Georgia, in 1942, a nd 
since his transfer t o Beltsville, Maryland in 1955 as Leader o f 
Peanut Investigation a nd 

WHEREAS, in addition to his respon~ibilities for national leader
ship i n the progr am for peanut product i on r esear ch until h19 re
t i rement from the u .s.o. A. i n June , 1973 , he devoted a consi derable 
amount of his ti•e towards furthering and i ncreasing int er est in 
APREA and its goals; 

THEREFORE, be it resolved that we the members of APREA do hereby 
recognize and thank Wallace K. Bailey for his many years of un
selfish devotion and dedication to the peanut industry, to peanut 
research and to APREA, and wish him good luck for the future. 

RESOLUTION 

Be it resolved tha t the lllllerican Peanut Research and Educa tion 
Association (AP REA) does hereby recognize t hat the death of 
Dr. Litton W. Boyle will be keenly f elt by all segments of the peanut 
industry. Dr. Doyle , who spent most of his professional l ife as 
Plane PathologiSt in the Georgia Experiaient ·station at Experiment, 
Georgia had retirad in 1966. He di ed in February, 1973. His con
tributions in the f i e l d of peanut pat hology, peanut diseases and 
control part i cular ly l eafspot disea o.e and his "weathe r f orecasts 
for peanut faraers" span J»SnY many years. 

We theteforc recoMmend that the resolut i on be included in the 
off i cial minutes of t he 1973 Annual Meet i ng of the APREA and t ha t 
a copy of it be fo rwa rded to his widow. 
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BY-LAWS 
of 

AMERICAN PEANUT RESEARCH AND EDUCATION ASSOClATION, INC. 

Article I. Name 

Sec tion L The name of this orgauizatioo shall be "AMERICAN PBANIJT RES EARCH 
ANO EDUCATION ASSOCIATION , INC." 

Article II. Purpose 

Section l. The purpose of the A9sociation shall be to provide a continui ng 
means £.or t he exchange of i nfonii.ation , cooperative planni ng, and periodic 
r eview of all phases of peanut research and exteneion being carried on by 
State Research Divisions, Cooperative State Extension Services, the United 
States Department of Agrietiltnre , the C0111111ercial Peanut Industry and 
9upportLng service businesses , and to conduct said Aesociation in such 
1114nner as to C0111ply with Secti on 501 (cJ(3) of the United St ates In t ernal 
Revenue Code of 1954 and Acts amendatory thereto . Upon the dissolution 
of t he Association, all of the assets of the Associati on shall be trane-
f erred to an organization whose purposes are s1tnilar t o those of t hi s 
Association or to such other charit able or educational organization exelllpt 
from ~ederal i ncome tax under t he proviaions of Sect ion 501 (c) (3) of the 
United States Internal Revenue Code of 1954 and Ac t s IUllendatory t hereto 
as the directors may appoi nt provi ded that no director, officer or member 
of t his organi zation may in any way benefi t from t he proceedes of dissolution, 

Arti cle III . Membership 

Section 1. The several classes of membershi p wltich shall be r ecognized are as 
f ollows: 

a . Individual memberships: Individuals who pay dues at the fu l.l rate as 
fixed by t he noard of Directors . 
b. Organizational l!K!!llberships: Industrial or educationa1 groups t hat pay 
dues as fixed by the Board of Dir ectors . Organizationa1 lnelllbera may 
designate one repre.sentative who shall have individual 111ember rights. 
c . Sustaining memberships : Industrial organizations and others that pay 
dues as fixed by the Board of Dir ectors. Sustaining members are those who 
wi sh to support this Association financially to an ex tent beyond mini mum 
requirement s as set for th in Section lb, Article Ill. Sustaining members 
may designate one representative who shall &ave individual member rights . 
Also, any organization may hold sus taining membe.rehips for any or all of 
its divisions or sections with individual member rights accorded each 
s ustai ning membership . 
d. Studen t memberships: Full-time students that pay dues a t a s pecial 
ra te as fixed by the Board of Directors. Persons presently enrolled as 
full- time students at any recognized college, university or t echni cal 
school are eligible for s t udent membershi p. Poet doct oral students, 
employed persons taking r efresher course~ or speci al employee t raining 
progrS1DS are not eligible for student · membership. 

Sec t ion 2. Any member , participant, or representative duly serving on the 
Board of Directors or a Committee of t his Associ ation and who is unable t o 
attend any mee ting of the Board of such Committee may be temporarily replaced 
by an alternate s elected by the agency or party served by such member, 
par t i cipant, or representative upon appropriate written notice f11ed with the 
pres ident or Committee chairman evidencing such designati on or selection. 

Section 3. All classes of membership may attend~ al1 meetings and partici~ate 
in discussions. Only i ndividual members or those with i ndi vi dual membeTShip 
rights may vote and hold office. Members of a ll classes shall receive 
notification and purposes of meetings, and shall receive minutes of all 
Proceedings of the American Peanut Research and Education Association . 

238 



Article IV . Dues and Fees 

Section 1. The annual dues shall be determined by the Board of Directors with 
the advice of the Finance COl!IDlittee subject to approval by the members at 
the annual meeting. Minimum annual dues for the four classes of membership 
shall be: 

a. Individual memberships: $5.00 
b. Organizati onal meDber ships: $25.00 
c. Sustainin& me111berships: $100.00 
d. Student memberships: $2.00 

Section 2. Dues are receivable on or before January 1 of the year for which the 
membership is held. Members i n arrears on April 1 for dues for the current 
year shall be dropped from the rolls of this Association provided prior 
notification of such delinquency was given. 'Membership shall be reinstated 
for the current year upon payment of dues. 

Section 3. A $5.00 registration fee will be assessed at all regul ar meetings 
of thie Association. The amount of this fee -..ay be changed upon recomnenda
tion. of the Finance Committee subject to approval by the Board of Directors. 

Article V. Meetings 

Section 1. Annual meetings of the Association shall be held for the presen
tation of papers and/or d19cuasi ons, and for the transaction of business. 
At least one general business sessi on will be held during regul ar annual 
meetings at which reports fr°"' the executive secretary- treasurer and all 
standing Cmmnittees will be given, and at which attention will be given to 
such other matters as the Board of Directors may designate. Also, oppor
tunity shall be provided for discussion of these and other matters that 
members may wish to have brought before the Board of Directors and/or 
general memberships. 

Section 2. Additional "lleet inge may be called by the Board of Directors either 
on its own ~otion or upon request of one-fourth of the members. In either 
event, the time and place shall be fixed by the Board of Directors . 

Section 3. Any member may submit only one paper as senior author for consider
ation by the program chairman of each annual meeting of thn Association. 
Except for certain papers spec1£1ca1ly invited by the Association president 
or program chairman with the approval of the president, nt least one author 
of eny paper presented shall be a member of this Association. 

Sect.ion 4. Special meetings or projects by a portion of the Association 
membership, either alone or jointly "1th other groups, muse be approved by 
the Board of Directors . Any request for the Aasociat.ion to under11rice 
obligations in connection "11th a proposed spncial meeting or project shall 
be submitted co the Board of Directors, who may obligate the Association to 
the extent they deem desirable. 

Section 5. The e-xecutive secretary-treasurer shall give all 111embere written 
notice of all meetings not less than 60 days in advance of annual meeti!lgS 
end 30 days in advance of all other special project meetings. 

Article VI. Quorum 

Section I. Until such time as the membership association reaches 200 votins 
members, 20X of the voting meinbers of this Association shall constitute a 
quorum for the transaction of business. 'When the membership e>:ceeds 200, a 
quorum shall consist of 40 voting members. 

Section 2. For meetings of the Board of Directors and s11 Co11111ittees, a 
majority of the meinbers duly assigned to such 'Board or Committee shall con~ti
tute a quorlDJl for the transaction of business . 
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Article VII. Officer s 

Section l. The officers of this organization shall be: 
a. President 
b. President-elect 
c . Execut ive Secretary-Treasurer 

Section 2. The president and president-elect shall serve from the close of the 
annual general meeting of this Association to the close of the next annua l 
general meeting. The president-elect shall automatically succeed to the 
pres idency at the close of the annual general meeting. If the president-elect 
should succeed to the presidency to complete an unexpired term, he shall 
then also serve as president for the followigg full term. In the event the 
presitlent or president-elect or both should resign or become unable or 
unavailable to serve during their terms of office, the Board o! Directors 
shall appoint a president or both president-elect and president to complete 
the unexpired teTillS until the next annual general meeting when one or both 
offices, if necessary, wil l be t ill ed by nont1al elective procedure. The 
mo~t r ecent available past president (previously PIWG chsir111&n) shall serve 
as president until the Board of l>irectors can make such appointlllent. The 
president shall serve without monetary compensation. 

Section 3. The officers and di rectors shall be elected by the maobers in 
attendance at the annual general meeting from nominees selected by the 
Nolllinating Committee or members nominated for this office from the floor . 
The president-elect shall s erve without monetary compensation. 

Section 4. The executive secretary-treasurer may serve consecutive yearly 
terms subject to re-election by the membership at the annual meeting . The 
tenure of the executive secretary may be discontinued by a two-thir<ls 
majority vote of the Board of Directors who then shall appoint a temporary 
executive secretary to fill the unexpired term. 

3cction 3. The president shall arrange and preside at all general meetings of 
the Board of Directors and with the advice, counsel,. and assistance of the 
president.-.elect and secretary- treasurer, and subject to e<>nsultation with 
the Board of Director9, shall carry on, transact and supervise the interi m 
affairs of the Association and provide leadership in the pr01Dotion of the 
object ives of this Association. 

Section 6. The president-elec t shell be progra~ chairman responsible for 
development and coordination of the overall program of the educational phase 
of the annual meetings. 

Section 7. (e) The executive secretary-trea9urer shall countersign all de!'ds, 
leases end conveyances executed by the Association and affix the seal of 
the Association thereto and to such other papers as shall be required or 
directed to be sealed. (b) The executive secretary- treasurer shall keep 
a record of the deliberations of the Board of Directors, and keep safely 
and systematically all books, papers, records, and documents belonging to 
the Association, or in any wise pertaining to the business tl1ereof. 
(c) The executive secretary-treasurer shall keep account for all monies, 
credits, debts, and property, of any and every nature, of this As~ocietion, 
which shall come into his hands or be disbursetl and shall render such 
accounts, statements, and inventories of monies , debts, and property, as 
shal l 1>e required by the Board of Di rectors. (d) The executive secretary
t reasurer shall prepare and distribute all notices and report~ as directed 
in these By-laws, and other in£or111ation dee111ed necessary by the Board of 
Directors to keep the membership well informed of the Associ•t ion activities. 

Article VlII. Board of Directors 

Section l. The Board of Directors shall consist of the follow ing: 
a. The president 

240 

b; '!'he most illllllediate past president able to serve 
c. The president-elect (elected annually) 



d. State employees' repreeontative - This director is one whose employment 
is state sponsored and whose relation to peanuts principally concerns 
research, and/or educational, and/or regulatory pursuits . 
e. United States Department of Agriculture representative - This director 
:ls one whose employ1nenc is directly e1>onsored by the USDA or ol\Cl of its 
agencies and whose relation to peanuts principolly concerns research, and/ 
or educational, and/or regul ator y pursuits. 
f, Three Private Peanut Industry representatives - Theae directors are 
those whose employment is privately aponsored and whose principal activity 
with peanuts concern&: (1) the production of farmers' stock peanuts; 
(2) the shelling, marketing, and storage of raw peanuts ; (3) the 
production or preparation of consU111cr food-stuffs or ~anufactured products 
containing whole or parts of peanuts. 
g. A person l>rlented toward research - to be named by the chairman of 
the Board of Directors of the National Peanut Council. 
h. The executive secretary-treasurer - non-voting member of the Board of 
Directors who may ba compensated for his service$ on a part or full- time 
salary stipulated by the Board of Directors in consultation wi th Flnance 
Ca11111ittee. 
1. n1e president of the National Peanut Council - a non-voting member. 

Section 2. The Board of Directors shall determine the time and place of 
regular and special meetings and 111BY authorize or direct the president to 
call special meetings whenever the functions, programs, and operations of 
che Association shall require special attention. All members of the Board 
of Directors shall be given at least 10 d3ys advance notice of all meetings; 
except that in emergency cases, three days advance notice shall be sufficient. 

Sect!on 3. The Board of Directors will act as the legal representative of the 
Association when necessary and, as such, shall administer Association 
properties and affairs. The Board of Directors shall be the final authority 
an these affairs in conformity with the By-laws. 

Section 4. The Board of D'Lrectora shall make and submit to chis Association 
such recommendations, suggestions, funccio1ts, 01ierations and programs as 
may appear necessary, advisable , or worthwhile. 

Section 5. Contingencies not provided for elsewhere in these By-laws shall be 
hanrl led by the Board of Directors in a manner they deem de~irable. 

Article IX. Committee~ 

Section 1 . }lcmbers 0£ the Co11111ittees of the Association shall be appointed by 
the president and shall serve 2-y·ear certnS unless otherwise stipulated . The 
pres.I.dent shall appoint a chairman i:>f each Committee from among the incumbent 
committeemen. The Boord of Directors may, by o two-thirds vote, reject 
Colllmittee appointments . Appoint111ents made ta fill unexpecte<I ,vacancies by 
incapocicy of any Committee member shall be only for the unexpired term of 
the incapacitated committeeman. Unless otherwise specified in these By-1.awe, 
any Committee member may be reappointed ta succeed himself, and may serve 
on two or lllOre Co11111ittees concurrently buc shall not hold concurrent chair
manships . tnitially, one-half of the members, or the nearest (smaller) 
part thereto, of each Conunittee will aerve one-year terms as designated by 
the presidnnt. 

a. Finance Committae: This CoDDDittee shall include at least four members, 
one each representing State-, and USDA-, and two from Private Business -
segments of the peanut industry . Thia Committee shall be responsible. for 
preparation of the f:l,nanc1.nl budget of the f\ssociation Rnd for promoting 
sound fiscal policies within the Association. They shnll direct the. audit 
of all financial records of the Association annually . and make such recom
mendations as they daem necessary or as requested or directed by the Board 
of Directors . :I"he term of the Chainnan shall close "ith preparo tion of 
the budget for the fallowing year, or with the close of the annual 
meeting at which a report is given on the work of the Finsnce Committee 
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under his Chairmanship, whichever is later. 
b. Nominacins Col11!1littee: This Colllllitcee shall consist of at least three 
members appointed to one-year terms, one each representing State-, USDA-, 
and Private Business - segments of the peanut industry. Thia Committee 
shall nominate individual members to fill the positions as described and 
in the manner eet forth in Articles VII and VIII of these By-laws and 
shall convey their nominations to the president of chis Association on or 
before the date of the Annual Meeting. The Committee shall, insofar as 
possible, make nominations for the president-elect that will provide a 
balance among the various segments of the Industry and a rotation among 
Federal, State, and Industry members, The willingness of any nominee co 
accept the responsibility of the position shall be ascertained by the 
Committee (or members 11\aking nominations at general meetings) prior to 
the election. No person may succeed himself as a member of this Col!llilittee. 
c. Publications and Editorial Co111mittee: This Committee shall consist of 
at least chree members appointed for indeterininate terms, one each 
representing State-, USDA-, and Private Business - segments of the peanut 
industry. This Coll1Illittee shall be responsible for the publication of the 
proceedings of all general meetings and such other Association sponsored 
publications as directed by the Board of Directors in consultation with 
the Finance Colllll)ittee. Thie Committee shall formulate and enforce the 
editorial policies for all publications of the Association, subject to the 
directives from the Board of Directors. 
d. Peanut Quality Coltllllittee: This Co1X111ittee shall include at least seven 
members; one each actively involved in research in peanut - (1) varietal 
development-, (2) production and marketing practices related to quality-, 
and (J) physical and chemical properties related to quality-, and one 
each representing the Grower-, Sheller-, Manufacturer-, and Services
(Pesticides and Harvesting Machinery, in particular) segments of the 
Peanut induetry. This Committee shall actively seek improvement in the 
quality of raw and processed peanuts and peanut products through promoti~n 
of mechanisms for the elucidation and solution of major problems and 
deficiencies. 
e. Public Relations Co111111ittee; This Colllll)ittee shall include at least 
six members, one each representing the State-, USDA-, Grower-, Sheller-, 
Manufacturer-, and Services-, segments of the peanut industry. This 
Collllllittee shall provide leadership and direction for the Association in 
the following areas: 

(1) Membership: Development and implementation of mechan19111s to create 
interest in the Association and increase its membership. 
(2) Cooperation: Advise the Board of Directors relative to the extent 
and type of cooperation and/or affiliation this Association should pursue 
end/or support with other organizations. 
(3) Necrology: Proper recognition of deceased members. 
(4) Resolutions: Proper recognition of special services provided by 
members and friends of the Association. 

Article X. Divisions 

Section 1. A Division within the Association may be created upon recommendation 
of the Board of Directors, or members may petition che Board of Directors 
for such 9tatus, by a two-thirds vote of the general membership. Likewise, 
in a similar manner a Division may be dissolved. 

Section 2. Divisions may establish or dissolve Subdivisions upon the approval 
of the Board of Directors. 

Section 3. Divisions may make By-laws for their own government, provided they 
are consistent with the rules and regulations of the Association, but no dues 
may ba assessed. Divisions and Subdivisions may elect officers (chairmen, 
vice-chairman co succeed co the chairmanship, and a secretary) and appoint 
coJlll!\itteee, provided that the efforts therof do not overlap or conflict with 
those of the officers and Committees of the main body of the Association. 
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Article XI, Amendments 

Section 1. Proposed amendments to these By-lawa must be submitted to the 
Board of Directors whose reco111111endacion will then be considered at the next 
regular annual meeting of the Association except as provided in Section 2. 

Section 2. Amendments shall be adopted only when o majority of those holding 
individuol membership rights vote and then only by the vote of two-thirds 
of those voting. If s majority of the individual members are not in 
attendance ac the first rcgulor annual meeting following announcement of 
proposed omendmencs, the executive secrecery-creasurer shall mail to all 
such members of the Association ballots concerning such amondnlents . Members 
shall be allowed thirty days to return mai1ed ballots after which tho vote 
of those returning such ballots shall be binding subject to the regulations 
above. Failure of a majority of the me111bers to return their ballots within 
the ollotted time denotes rejection of the proposed amendment. 

Section 3, Proposed amendments s lated for adoption or rejection muse be 
brought to the attention of members either by letter or through Association 
publications et lease thirty days prior to consideration for final adoption. 

Adopted at the Annua l Business Meeting 
of the American Peanut Research and 
Education Association, Inc., July 18, 
1972, Albany, Georgia. 
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Mml!EBSHIP LIST 
J.ME:RICAN PEANUT RESEillCB AHD EDUCATION ASSOCIATION 

SUSTAINING MEMBERSBIPS 

A.nderson' s Peanuts 
P. 0, Box 619 
Opp, Al. 36467 
Attn: Jamee :e. Anderson 

A, B, Ca.:rmichael Company 
Brokers & Manufaoturer'e Agents 
Shelled Peanuts 
2353 Cbxistophers walk, N.W. 
Atlanta, Ga. 30327 
A. t tn: Broadus Ca.rm.ichae l 

CFC International 
Beet Foods Resea:rcb Center 
1120 Commerce Avenue 
P. o. Box 1534 
Union, N.J. 07083 
Attn: Da.niel Mel~ok, Vice Pres. 

Production Research and 
Quality Control 

Denison Peanut Compa.ny 
Denison, Tx. 74020 
Attn; George Morrow 

Derby Foods , Inc. 
3327 West 48th Place 
Cbicago, Ill. 60632 
Attn: S. E. Tierney 

Dothan Oil Mill Company 
P. o. Box 458 
Dothan, Al. 36301 
Attn1 J. H. Bryson, J r , 

Gold Kist Peanuts, Inc . 
3348 Peachtree Road, N.E. 
P. 0. Box 2210 
Atlanta, Ga. 30301 
Attn: H. E. Anderson 

H.ershey Foods Corporation 
Hershey, Pa. 17033 
Attn: E, w. Meyers 

Director of Research 

Keel Pea.nut C<mlplU'ly , Inc , 
p , 0 . Box 878 
Greenville, N.o. 27634 
Attn: Jamee T. Keel 
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Lilliston Corporation 
p , 0 . Box 407 
Albany, Ga. 31702 
Attn: William T, Mille 

M & JV'Ma.re - Albany Plant 
P. o. Box 3289 
Albany, Ga, 31706 
Attn: Gayle N. 1'fBJ!ley 

Oklahoma Peanut Commiaaion 
P. O. Box D 
Madill , Ok. 73446 
Attn: William Flanaee.n, Exec. Secretary 

Paul Hattaway CODipQllY 
P. 0, Box 669 
Cordele, Ga, )lOlS 
Attn: R. F. Hudgine, Secretary-Treasurer 

Peanut :Butter Manuf'aoturers and Nut 
Salters Association 

807 Jefferson :Buildin8 
1225 19th Street, N.W. 
Washington, D. C. 20036 
Attn: J ames E. Mack 

Pender Peanut Corporation 
P. o. Box 38 
Greenwood, Fl. 32443 
Attn: Robert Pender 

H. B, Reese Candy Comparzy-, Inc. 
Hershey, Pa, l70JJ 
Attn: George D. McCleee, Vice President 

Stevena Industries 
ll&wson, Ga. 31742 
Attn: C, M. CruikshaJlk 

Turner Sales and Supply, Ino. 
P. 0, :Box 647 
Tifton, Ga. 31794 
Attn: Luther Turner 

United States Gypsum Compa.ey 
lOl South Wacker Drive 
Chicago, Ill. 60606 
Attn: w. T. McEwan 
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Virginia Peanut Growers Aasooiation 
Capron, Va.. 23839 
A.ttn: Rusaell c. Schools 

.Exeoutive Secretary 

ORGANIZATIONAL MEMBERSHIPS 

Alabama Peanut Producers Association 
P. 0 . Box 1282 
Dothan, Al. J6J01 
At tn : James F.a.rl Mobley, President 

Alford Refrigeration Wa;rehouse 
P. O. Box 5088 
Dallas , Tx. 75222 
Attri : llrya.nt Shumpert, Sales 

All American Nut Company 
16901 Valley View 
Ce=i toe, California 90701 
Att:n : William V. Ritobie 

President 

Birdsong Storage Comp8lly' 
Lock Dmwer 1400 
Suffolk, Va. 23434 
Attn: w. J. Spain, Jr, 

Ja.ck Cockey :Brokerage Co., Inc. 
P. 0 , Box 1075 
Suffolk, Va , 23434 
Attn: John Cockey, Jr. 

Fisher Nut CO!llpa.ny 
2327 Wycliff Street 
st. Paul, Mn. 55114 
Attn: Louis R. Smerling 

General Foods Corporation 
250 Borth Street 
\lhite Plains, New York 10602 
Attn: J, J . Sheehan 

Georgia Agrio\lJ. tural Commodity 
Commission for Pea.nuts 

110 Eas t Fourth Street 
Tifton, Ga. 31794 
Attn: George P, Donaldson 

Executive Secretary 

Gorman Peanuts 
P. O. Box 698 
Gorman, Tx, 76545 
Attn: T. H. :Birdsong, III 

Ha=ington Manufacturing Company, Inc. 
Lewiston, N. c. 27849 
Attn: J . J , Harrington 

George F. Bartnett a.nd Company, Inc . 
540 Frontage Road 
North!ield, Ill, 60093 
Attn: George F. Hartnett 

Hobbs-Adams Engineering Campany 
P, O. Box 1J06 
Suffolk, Va. 23434 
Attn: James c. Adama, I I 

Inatitut De Recherches 
Pour Les Huiles et Oleagineawc II 
11 Square Petra:rque 
75016 Paris, France 
Attn: Pierre Gillier 

Director of Peanut Department 

J. R. James 'Brokerage Comp&lly 
P. O. Box 21.4 
Suffolk, Va. 23434 
Attn: Ruth J . Moore 

Law and Company 
Consulting and Analytical Chemists 
P. O. Box 1558 
Atlanta, Ga.. 30301 
Attn: William w. Mollee 

The Leavitt Corporation 
P, O. Jlox J1 
100 Santilli Highway 
Everett , Massachusetts 02149 
Attn: James T. Hintlian, President 

Charles Matthews Company 
P. O. Box 4059 
Dallas, Tx. 75208 
Attn: Charles $, Matthews 

National !'ea.nut Corporation 
PlBJlters Peanuts 
200 Johnson Avenue 
Suffolk, Va. 23434 
Attn: D. M. Carter 
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National Peanut Counoil 
7900 Weetpark Drive, Suite 713 
MoLean. Ve.. 22101 
Attn: John L. Currier, President 

North Carolina Crop Improvement 
Aaeooiation 

State College Station 
P. O. Box 5155 
Raleigh, N. c. 27607 
Attn1 Foil w. McLaughlin 

Director in Charge 

North Carolina Peanut Growers 
Association, Inc. 

P. O. Box 1709 
Rocky Mount, N. c. 27601 
Attn: Joe s. SU88' 

Oklahoma Crop Improvement Assn. 
Oklahoma State University 
Stillwater, Ok. 74074 
Attnt Ed Granstaff, Sec.-Mgr. 

Olin 
Agriculture Division 
P. o. Box 991 
Little Rock, Ark. 72203 
Attn: L. Reid Faulkner 

Pea.nut Growers Cooperative 
Marketi:ca- Association 

Frankl.in, Va. 23851 
Attn: s. Womack Lee, Manager 

Pea.nut Processors, Inc. 
P. O. Box 158 
Dublin, lf. C. 28332 

Pearson Cand;y Company 
2140 West Seventh Street 
St. Paul, Mn. 55116' 
Attn: George Pearson 

Pert Lab, Inc. 
P. O. Box 267 
1108 !forth :Broad Street 
Edenton, N. C. 27932 
Attn: J. R. Baocley 

Director of Research 

Pond Brothers Peanut Company, Inc, 
P. o. Box 1370 
Suffolk, Va. 23434 
Attn: Richard Pond 

Preferred Produo~s, Inc. 
101 Jefferson Avenue, South 
Hopkins, Mn, 55343 

246 

Reeves Peanut Comparcy 
Eufaula, Alabama 36027 
Attn1 M. M. Reeves 

Seabrook Blanching Corporation 
Tyrone, Pa. 16686 
Attn: C, B. Smith 

Shell Development Company 
P. o. Box 4248 
Modesto, Calif. 95352 
Attn: Dr. R. Blondra.u 

Pestloide Development Dept. 

Southeastern Peanut Association 
P. O. Box 1746 
Alban,y, Ga.. 31702 
Attn: John w. Greene, Exec, Director 

Southwestern Peanut Growers Association 
Gorman, Texas 76454 
Attni Ross Wilaon, Manager 

Southwestern Pee.nut Shellers Association 
6815 Preetonshire 
Dalla.a, Texas 75225 
Attn: Sydney c. Reagan 

Texas Peanut Producers :Soard 
P. O. :Box 398 
Gorman, Texas 76454 
Attn: Wayne Eaves 

Tom's Foods, Ltd. 
P. O. Box 60 
Col\llllbus, Ga.. 31902 
Attn: George Jenkins 

Peanut Purohs.sing & Selling 

Virginia-Carolina Peanut Association 
Lock Drawer 499 
Su!folk, Va. 23434 
Attn: w. Randolph Carter 

Exeoutive Secretary 

Wilco Pee.nut Company 
P. O. Boit 291 
San Antonio, Tx, 78206 
Attn: w. G. Conway 

INDIVIDUAL MEMBERSHIPS 

Addison, Don 
4505 McEwen Road 
P. O. Box 34700 
De.llas, Texas 





Blo0111e, Peter D. 
216 Agriculture Jrall 1 0SU 
Stil lwater, Ok, 74074 

Bond, M. D. 
Peanut Specialist 
Auburn University 
Auburn, Al. 36833 

Bond, Jim 
120 Jersey- Avenue 
Chipman Div. of Rhodia, Ino. 
lfew Bximswiok, N .J. OB903 

Boswell, T. E. 
Texas A&M University 
P. 0. Box 7SS 
Plant Disease Research Station 
Yoakum, Tx. 77995 

"Brown, A. L., Jr. 
CFO International 
P. o. Box 46o 
500 Confederate Ave!Ul.S 
Portsmouth, Va. 23705 

Brown, Lawrence w. 
VPI & SU 
Tidewater Research Station 
Holland, Va. 23391 

Brown, R. H. 
Department of Agron<:llley' 
University of Georgia 
Athens, Ga, 30601 

llru.aewitz, Gerald. 
Agrioul ture Engineering Department 
Oklahoma State University 
Stillwater, Ok. 74074 

:Buckley, Ellie c. 
2720 w. Mockingbird Lene 
Dallas, Texaa 75235 

Butler, JaJlles 
AllS, USDA 
Coasta1 Plain Experiment Station 
Tifton, Ge.. 31794 

Caldwell, Billy E. 
Sta.ff Scientists, Oilseed Crops 
National. Program Staff, ARS, USDA 
318 No-P ARC-West 
Beltsville, Md. 20705 

248 

Oampbell, w. v. 
North Carol ina. State Univerei ~ 
Department o! EntoD10logy 
P. O. Box 5215 
Raleigh, N. C. 27607 

Carter, Robert L. 
Agronolll.Y Department 
Coastal Plain Experilll&nt Station 
Tifton, Ga., 31794 

Carver, w. A.. 
605 N.E. 7th Terrace 
Gaillasville, Fl. 32601 

Oater, Carl M. 
Oilseed. Produote Reeearoh Center 
Texas .A&M University 
College of Engineering JM Eox 183 
College Station, Texaa 77840 

Cecil, Sam R. 
Food Science Division 
Georgia. Station 
Experiment, Ga.. 30212 

Chapin, John s. 
Area Agronomist 
Texas Agricultuz~ Ex.tension Service 
P. O. Box 1177 
Stephenville, Texas 76401 

Oberry, John P. 
Dept. of :BiocheJDietry & Biophysics 
Texas .AMI University 
College Station, Texas 77843 

Ohildrees, H. B. 
CPC International 
P . 0. Box 460 
500 Confederate Avenue 
Portsmouth, Va. 2)705 

Clark, L, E. 
Texas MM University 
Agronomy Field Laboratory 
College Station, 'l.'x. 77840 

Clary, Bobby 
Agricul tuxe Engineerirlg" Department 
Oklahoma. State University 
Stillwater, Ok. 74074 

Coggada.le, Bob M. 
V.P.I. Extension Servioe 
104 E. Constance Road 
Su.ffolk, Va, 23434 



Cole, Joe E. 
Area !8ronomist 
Texas A&M University 

Extension Center 
P. O. Booe 43 
Renner, Texas 75079 

Coleman, H. R. 
Cl?C International 
P. O. Bo:.i: 5056 
Dallas, Texas 75222 

Conkerton, Edi th J. 
USDA, SRRL 
P. O. Booe 19687 
New Orleans, La.. 70179 

Conniok, F. Glenn " 
Swift & ComPSl'IY Reaearoh s.ild 

Development Center 
1919 Swift Drive 
oakbrook, Ill. 6o52l 

Cox, F. R. 
Soil Science Department 
North Carolina State Univer sity 
Raleigh, N. c. 276o7 

Cullipher, Jack 
1708 Rosewood Drive 
Greenville , N. c . 27834 

Davidson, J ames I ., Jr. 
National Pea.nut Research Laboratory 
P. o. Box 110 
Dawson, Ga. 31742 

Davis, Colin R. 
Vice President 
Tb.e Ferguson Manu.factuxiJlg Co., !no. 
Fe.otory Street 
P. O. Box 1098 
Suifolk, Virginia 23434 

Deea, Matt, Jr. 
Thompson-Hayward Chemical Company 
P. O. Box 8070 
Wainwright Station 
San Antonio, Texas 78208 

Demcynk, 'fy J. 
Agro1.0llzy' Department 
University of F1orida 
402 Newell .Ba.11 
Gainesville, Fl. 32601 

Dickens, J. W. 
P. O. Box 5906 
Ralei gh, N. c. 27607 

Dickson, D. W, 
!seiatant Ext . Nema.tologist 
Rntomology and Nematology Depa.rtment 
3103 McCarty Ha.11 
Institute of Food and Agricultural Sciences 
University of Florida 
Gainesville, Florida 32601 

Diener, Urban L, 
750 Sherwood Drive 
Auburn, Al. )6830 

Dillahunty, George 
1019 N. l2tb 
Durant, Ok. 74701 

Di1lard, Wa;vne 
Foundation Seed Pea.nut Cent er 
Plains, Ga. 31780 

Dolloar, Prank G. 
R.R. 2, Box 204 
Pear l River, La.. 70452 

~eoltert, Julius W. 
Department of Biocbemietry & Biophysics 
Texas A&M University 
College Station, Texas 77843 

Duke, George B, 
AgriO'Ulturel Engineer 
USllA, ABS & Continuing Education Center 
~id.ewater Research Station 
Holl.and, Va. 23391 

llunca.:o, Robert G. 
5207 43rd Street 
Lubbook, Texas 79414 

Dunn, Charles A, 
Assis tant Professor 
TAl"IU Plant Disease Research Station 

at Yoakum 
P. O. Booe 755 
Yoakum, Texas 77995 

Dunning, R. D. 
Product Manager, :Beet Foods 
Division of Cl(: International 
International Plaza 
En$lewood Cliffs , N .J. 07632 

Dupey I !Ja.rold p • 
Southern Regional Research Laboratory 
1100 Robert E. Lee Blvd. 
t(ew Orlea.na, La. 70119 

Edwarda, Wayne 
County Agent 
Tarboi:o, N. C. 27886 

249 



Ego, D. L. 
833 Woodside Road 
Maitland, Fl. 34751 

Eieeler, w. J,, Jr. 
6065 Hillcroft 
Bou.aton, Ti;:. 77036 
(KaIUlecott Copper Corp,) 

Emery, Donald A. 
North Carolina State University 
P. O. Box 5155 
lla.leigh, N. C, 27607 

Farrar, Luther L. 
608 Green Street 
Auburn University 
Auburn, Al, 36830 

Fennell, John J. 
1620 Post Oak Tower 
!Jou.a ton, Texas 

Foraker , Rhea 
Sandy Land Research Station 
Mangum, 'ok. 73554 

Fore, Sara Pauline 
Chemist 
Southern Regional Reeea:rch Lab. 
AllS, USDA 
P. O. Box 19687 
New Orleans, La. 70179 

Forrester, Glenn 
Teoh. Rep. UniRoyal Chemical 
R.R. 2 
Columbia, A1, 36319 

Fountain, Jamee D. 
R.R. l, Box 110 
Sylvester, Ga. 31791 

Fox, Sidney W. 
Unilloyal Chemical 
Division of Uni.Royal , Inc . 
R.R. 3 
Donalsonville, Ga, )1745 

French, John O, 
Extension Entomologist 
P. o. Box 1209 
Ti.rton, Ga. Jl 794 

F\Jt!ate, lrloodroe 
P . o. Box 114 
Williston, Fl, 32696 

250 

Garren, Kenneth H. 
Plant Pathologist 
USDA, ARS 
Tidewater Research Station 
Holland, Virginia 23391 

Gel.uiond, Haya 
Bead, Division 0£ Seed Researoh 
Agricultural Research Organization 
The Volca.n.i Center, Div. of Seed 
Ilet Dagan 
Israel 

Gibbons , R. W. 
Agrioul tu.ral Reeearoh Cowicil of Malawi 
Gl'Qin Legrune Reeee.roh Laboratory 
P. o. Box 215, Chitedze Reeearoh Station 
Lilongwe 
MaJ.a.wi 

Goeachl, Dr. John D, 
Department of Biology 
Texas A&M University 
College Station, Tx, 77843 

Gorbet, Daniel w. 
Agricul tul:al Research Center 
P, O. ll<>x 878 
Marianna., Fl. 32446 

Graham, Arthur S. 
Hershey Food Research Laboratory 
P. 0, Box 54 
l?orehey, Pennsylvania 17033 

Graham, Dick 
7708 Yorkdale Drive 
Riobmond, Va, 2323$ 

Gray, Jamee S, 
Lanoe, Ino. 
Cba.rlotte, N, c. 28201 

Greer, Howard. 
Extension Weed Control Spsoialiet 
Oklahoma State University 
Stillwater, Ok. 74074 

Grice, G. M, 
Gorm&1 Peanute 
P. O. Box 698 
Gorman, Texas 

.Ballook, Daniel. L. 
Tidewater Reeearoh Station 
!folla.nd, Va, 23391 



Hammerton, John L. 
Faculty of Agriculture 
University of the West Indies 
P. O. Box 113 
Kingston 7, Jamaica 

Hammons, R. o. 
A.RS, USDA 
P, Q, Box 748 
Tifton, Ga. 31794 

Ra.:nnemann, Ernst 
P. O, Box 45 
Quality Pea.nut Company 
Fredericksburg, Texas 78624 

Harrell, B, H. 
County Agent 
Jackson, N. c. 

Harris, Henry C. 
Universidade Federal de Santa Ma:ria 
97.100 - Santa Maria/R.G.S, 
Cai.Jca, Pestal 272, Brasil 

Harris, Wayne G. 
4445 Alvin Pa.rk #lB 
Baton Rouge, La, 70808 

Harrison, A. L. 
Texas A&M University 
Plant Disease Research Station 
P. O, Box 755 
Yoakum, Texas 77995 

Hartzog, Dalles L. 
Wiregrass Substation 
Headland, Al. 36345 

Ha.l'Vey, Clark 
Professor of Agrono!QY 
College of Agricultural Sciences 
P. o. :Box 4169 
Lubbock, Te:cas 79409 

Haskins, Ha.toher J, 
DeLeon Peanut Company 
DeLeon, Texas 764W~ 

Hatchett, J. H. 
USDA, ARS 
Bioenvironmental Insect Research Lab, 
Stonevill, Ms. 

Hauser, Ellis w. 
Coastal Plain Experiment Station 
Tifton, Georgia )1794 

Heinis, Julius L, 
Associate Professor of Bacteriology 
Florida .Agricul.tural & Mechanical University 
P. O. Box 270 
Tallahassee, Florida 32307 

Hillis, A. M. 
Ela.nco Produots Company 
4505 McEwen Road 
Dallas, Te:iras 75234 

Hines, Bill M. 
P. O. Box 705 
Coine.nohe, Texas 76442 

Hodges, Larry 1, 
920 Colony Avenue 
Ahoskie, If. C. 27910 

Hoelscher, Clifford E. 
P. o. Box 1177 
Texas A&M University 
Agrioultural Extension Service 
Stephenville, Texas 76401 

Holaday, c. E. 
Pea.nut Quality Investigations 
:roAP, MQRD, ARS, USDA 
Forrester Drive, Box 637 
Dawson, Ga. )1742 

Hoover, Maurice w. 
Food Science Department 
llorth Carolina State University 
Raleigh, N, O, 27607 

Ho:rne, Wendell 
Ebctension Plant Pathologist 
Texas Agricultural Extension Service 
Collage Station, Texas 7784) 

Hai, David c. 8. 
New Mexioo State University 
College of Agrioul tuxe 
Star Route 
Clovis, N. M. 88101 

Hutchison, Reed 
National Peanut Resee.roh Laboratory 
P. O, llox 110 
Dawson, Georgia 31742 

Jacks, Harvey 
Tbompson-Frayward Chemical 
P. O. :Box 9188 
Tulsa, Ok. 74107 

251 



Jackson, Bill 
DuPont Company 
1620 Poat Oak Tower 
Houston, Tx. 77027 

Jaokeon, c. R., Director 
Georgia. Station 
Experiment , Ge.. 30212 

Jacksoo, J . O, 
Te=s Peanut Producers :eoaro 
R.R. 3 
Gormao, Texas 76454 

Jaokson, Kenneth 
623 w. Soott 
StHlwater, Ok. 7""074 

Jaokeon, Pa.ul w. 
ll9 W, Travis 
Du.bl.tu, Tx. 76446 

Jenki!l.9 1 George 
Pea.nut Puxoha.sing & Selling 
Tom's Food.a, LTD, 
P. O. Box 60 
Columbus, Ge.. .31902 

Jennings, Swanson D. 
Exi;eneion A@mt 
P, 0, llox 246 
Dinwiddie, Va. 23841 

Johanson, Lamar 
Biology Department 
Tarleton State College 
Stephenville, Tx. 76401 

Johneon, Bobby R. 
lforth Carolina State Univerei ty 
Depa.rtinent of Food Science 
P. 0 , Box 5992 
Raleieti , N. C. 27607 

Johnson, Carl P. 
Editorial Director 
SpecialiHd .!gricul tura.l Publication.a 
ll South Boyl.an Street 
Raleigh, N. C. 27603 

Johnson, Dean, Jr. 
P. 0, Box 126 
:BrollXVille, N, Y, 10708 

John!lan, G, R. 
CPC l.nternational, I nc . 
International Plaza 
Englewood Cliffs, N. J. 07632 

252 

Johnson, Robert R, 
Field Research Speoia.list 
Chevron Chemical. COlllpa.uy 
01'tho Division 
P. O. llox 160 
Ocoee , Florida 32761 

Johnson, W, Hal 
The Progressive Farmer 
3803 Computer Drive 
Raleigh, N. c. 27609 

Jones, B. t. 
1170 Cage 
Stephenville, Texas 

Jordan, c. Wa;yne 
Mississippi ExU!nsion Servioe 
P. 0, llox 5425 
State College, 1'fs, 39762 

Ketring, Darold L. 
USDA, A1lS, CIC 
Plant Scienoes Department 
Texas A&M University 
College Station, Tx. 77843 

Kirby, James 
Agronomy Departm&nt 
OklahomB State UniversHy 
Stillwater, Qk, 74074 

Kirksey, Jerry w. 
~. National Pea.nut Research Lab, 
P, O, :Box 637 
Davaon, Ga. 31742 

JCl.einheksel, Orris ~ . 
Beet Foods 
Division of CPO International, Ino, 
5725 Highway No. 7 
Millneapolis, Mn. 55416 

Koretke , William 
4551 S. Racine 
Chica.go, Ill. 60609 

Khleht, w. c. 
R~R . l 
Suffolk, Va.. 23434 

Kozicki, Jerome 
Derby Foods, Inc. 
3327 w. 48th Plaoe 
Ch1088Q1 Ill. 606)2 



Kretzsohms.r, Caxl 
Information Se:i:vioe 
Gener al Mills, Inc. 
James Ford Bell Research Center 
9000 Plymouth Avenue, North 
Minneapolis, Mn, 55427 

Lambert, Andrew J , 
Extension Specialist 
A~iouJ.tuxa.l Engineering 
Seitz Hall, VPI & SU 
Blacksburg, Va.. 23061 

Lance, Andrews 
230 Baly Street 
Kinga.:roy, Old Australia 4610 

Lariscy, w. a. 
Sylvania Peanut Company 
P. O. Box 100 
Sylvania, Ga.. 30467 

Lal:sen, Bolger, Director 
Skippy Laboratories 
:Best Foods 
1916 Webster Street 
Alameda, Calif. 94501 

Lee , Clifford 
County Agent 
P. O, Box 73 
Camilla, ~. 31730 

Lee, Thomas A., Jr. 
P. o. Box 1177 
Stephenville, Tex.as 

Legendre, Michael G. 
P. O. Box 19687 
New Or lea.as, La. . 70179 

Lindsey, John 
P. o. Box 230 
Farmers Milling & Ma.rket irlg Co. 
Abbeville, Al , 36310 

Litten, J. A. 
CPC Interca.tio:nal 
500 Confederate Avenue 
P. O, Box 460 
Portsmouth, Va. 23705 

Littrell, Robert 
2201 Dia.Dlj. AVl:lnue 
Tifton, Georgia. 31794 

Lyle, James 
Auburn University 
Botany and Microbiology Dept. 
Auburn, Al. 36830 

McGill, J, Frank 
l!bctenaion Agronomist - Pea.nuts 
P. O. Box 48 
Tifton, Ga. 31794 

Mcintosh, Freddie P. 
Gold Kiet, Ino . 
P . O. Box 97 
Graceville, Fl, 321140 

MoMa.hon, Ai thel 
IJoxba.r Rt. 19 
Town & Cowitry Circle 
Ardalore, Ok. 734-01 

MoNair, c, A. 
Assistant Director 
Gold Kiet Pea.nuts, Ino. 
P. o. Box 2210 
A. t lan ta., Ge. 30 )01 

MoWattera, Mrs. Kay 
Food Scienoe Department 
Georgia station 
Experiment, Ga.. 30212 

Ma.oFa.rla.ne, John J. 
)624 Wayland Drive 
F=t Worth, T.x. 76133 

Mann, Godfrey E. 
USDA, ARS, SRRL 
P. O. Box 19687 
New Orleans, La. 70179 

Maselli, J"ohn A, 
OZ Food Corporation 
4551 s. Raoine 
Chicago, ru. 60609 

Ma.tlook, Ralph s. 
Bead, Department of Agronom;y 
Oklahoma State University 
Stillwater, Ok. 74074 

Mattil, Karl F. 
Food Protein Reeearoh and Development 
Fa.cul ty Box· 6 3 
Texas A&M Ullivereity 
College station, Tx. 77643 

Matz, Dr. Samuel A. 
Vice President, Research & Development 
Ovaltine Products 
ruvision of Sa.ndoz-Wander, Inc. 
Number One Oval tins Court 
Villa Park, Ill, 60181 

253 



Mayers, Pablo, J r. 
4109 E, Jlst 
Amarillo, Texas 

Miller, Marvin K. 
Chief Chemist 
llest Foods 
Division of CPC International, Ino. 
5725 Highway #7 
Minneapolis. Mn. 55416 

Miravalle, Robert J , 
USDA-ARS Southerri Region 
PPR Staff 
P. O. Box 53326 
New Orleans, LB. 70153 

Mitchell, J. H., Jr. 
College of Agricultural. & Biological 

Sciences 
Clelllson Uni verai ty 
Clemson, S. C. 29631 

Mixon, Aubrey 
Research Agronomis t 
Department of Agronomy 
Alabama Agric. Elcperiment Station 
Auburn, Al. J6BJO 

Moake, Ilil.vid L. 
519 Lookout Drive 
San Antonio, T.x. 7B228 

Moore, Bud 
J232 Wabash Avenue 
:Ft. Worth, Tx. 76109 

Moore , R. P., Professor 
Research-Crop Stand 
North Carolina State University 
Department of Crop Sc.i.ence 
P. O. Box 5155 
Raleigh, North Carolina 27607 

Morgan, Loy W. 
Experiment Station 
Tifton, Ga. 31794 

Morgan, O. P. 
c/ o Ferguson Ma.nufa.ot uring Co., Ino. 
P . O. Box 1098 
Suffolk, Va . 23434 

Mozingo, Walton 
Pea.nut Variety & ~uality Evaluation 
Tidewater Research Station 
Holland, Va. 23391 

2 54 

Jtre:rs , David Duncan Cameron 
7 Noel Place 
Mt. Rosld.11, Auckla.nd 4 
.New Zealand 

Nemso, Charles 
CPC International 
P. O. Box 5056 
DaJ.la.e, Tx. 75222 

lfeuoere, Navin J , 
Southern Market & Nutrition Research Div. 
1100 Robert E. Lee "Blvd. 
New Cb:leana, La. 70119 

Newman, James S. 
TeY..as Agricultural libcperiment Station 
Texas .A&M University 
P. O. Box 292 
Stephenville, Tx. 76401 

Nichols, Joe 
P. O. Box 728 
Anadarko, Oklahoma 

Norden, A, ·J. 
Agrononw Department 
402 Newell Hall 
University of Florida 
Csinesvil le, Fl. 32601 

Novak, Christi.an F . 
NOR-AM 
20 ll , Wacker Drive 
Chicago, Ill. 60606 

O'Brien, Robert G, 
Plant Pathologist 
Department of Pr:Una:ey Industries 
Mareeba 4880 
Q.uaensland, Auat ralia 

O'Nea.l , Beary 
Agricultural Engineer 
Texas A&M University 
College Station, Tx. 7784) 

Odell, George 
Bioohemietr,y Department 
Okl.ahoma. State University 
Stillwater, Ok. 74074 

Ory, Robert L. 
Southern Region Research Laboratory 
P. O. Box 19687 
New Orleans, La. 70179 



Osborne, Wyatt 
Professor of Plant Pa.thol08l' 
VPI & SU 
Blaokeburg, Va. 24060 

Oewa.ld, Jaok 
Florida. Foundation Seed 

Producers, Inc. 
P. O. Box 14006 
U'nivereity Station 
Gainesville, Fl orida 

Parker, Wil bur A. 
Cl'C Internati.ona.l , Ino , 
1120 Commeroe Avenue 
Union, N. J. 07083 

Pattee, Ba.roldE. 
278 Weaver Hall 
p , o. Box 5906 
North Carolina State Univer sity 
Raleigh, .Ii. C . 276-07 

PeaJlll&n, Gra.d,y 
PEN CO 
Pearman Engineering C01Dp8Jl.Y 
R.R. l 
Chula, Georgia 31733 

Pearson, Jack 1. 
Nat ional Peanut Reeearoh Laboratory 
ARS, USDA 
p, o. Box 637 
Daweon, Georgia 31742 

Peedin, Clyde 
County Agent 
l'falifa.x, N. C. 

Perry, Astor 
Extensi on Agronomy Specialist 
North Carolina State University 
Ralei gh, N. C, 276-07 

Person , Nat K., Jr. 
Agrioultuxa.l Engineering Department 
Texas ~University 
College Station, Texas 7784J 

Pettit, Robert E. 
Assistant Professor 
Plant Soience Department 
Texas MM University 
College Station, Tx . 7784J 

Phelps , Riobard 
J.ndereon, Clayton & COIJIPflllY 
P. o. Box 2538 
Houaton1 Texas 77001 

Pominski, Joesph 
Southern Regional Reeearoh Laboratory 
Aericultural Research Service 
USDA. 
P. O. Box 19687 
New Orleans, Le.. 70119 

Porter, Morris 
Plant Pathologist 
Tidewater Research Station 
Bolland, Va. 23391 

Porterfield, J a.y G. 
0kl.8Jloala. State Ulliversity 
St ill water, Ok, 74074 

Powell, Lamar 
Count y Ex:tension Agent 
Eva.ne Company 
P . O. Box 548 
Claxton, Ga. )0417 

:a...rner, Eri c 
Researoh Chemist 
S1l1UlD I USDA 
1100 Robert E. Lee Bl vd. 
New Orleans, La, 70124 

Reagan, S. C. 
6815 Prestonshire 
Dalla.a , Texas 752 25 

Reddieb, Ve=on R. 
P . O. Box 397 
Butler , Ga. 31006 

Redlinger, Leonard 
Research Entomologist :l.n Charge 
ARB 
Peanut and Southern Corn Insects 

Research Laboratory 
Coastal Plain Experiment Station 
Ti!tcn, Georgia 31794 

Reid, Preston H. 
Tidewater Research Station 
Holland, Va. 23391 

Reiaohe, William c. 
Bi oohemioa.ls Department 
DuPont Compa.cy
Wil.Dington , Del . 19898 

Rhee, Khee-Choon, Dr. 
Protein Chemia tr;y Laboratory 
Texae A&M University 
College Station, Tx. 77843 

Rider , F. 1. 
314 Hidden Valle~ Trail 
ShermM, Texas 75090 

255 



Rice• Philip 
436 Wayne Drive 
Raleigh, N. C. 27600 

Richards, RWlsell F. 
CIBA-GEIGY Corporation 
R.R. ll, Box 133 
Gainesville, Ga. 30501 

Rivenbark, E. P. 
o/o The Ferguson Manufacturing 

Compa.n;y, Inc. 
Factory Street 
P. o. Jlox 1098 
Suffolk, Va. 23434 

Robertson, Robert L. 
Extension Profession of Entomology 
2309 Gardner Ball 
North Carolina State University 
Raleigh, N. C. 27607 

Roe, James c. 
Tate & Roe, Inc. 
P. o. l!ox 30607 
Dallas, Tx. 75230 

Rogers, Charles c. 
Texas Department of A8rioulture 
301 w. Navarro 
DeLeon, Te:xas 76444 

Rogers, Kenneth M. 
240 Funchess Hall 
Auburn University 
Auburn, Al. 36830 

Register, E. w., Jr. 
County Extension Chaiima.n 
Winton, lf. c. 27986 

Roma.in, William R. 
16 East Clark Place 
South Orange, N. J, 07079 

Romero, Julio 
Division of Tropical Research 
Tela Railroad Company 
LaLima, Cortez 
Honduras 
Cent:r:al America 

Rose, Jobn T. 
Mineral Research & Development Corp, 
P. O. Box 911 
Charlotte, N. c. 28201 

2S6 

Samples, L, E. 
Georgia Elttenaion Servioe 
College of Asricul ture 
University of Georgia 
Tif'ton, Georgia 31794 

Santelmann, P. w. 
Agronomy Department 
Oklaholl)a State University 
Stillwater, Ok. 74074 

Sa.then, Duane 
Gravel Road 
Round La.ke, Mn. 56167 

Savage, J iirm;y 
Worth County Agent 
P. o. :Box 180 
Sylvester, Ga. 31791 

Schroeder, Harry w. 
AllS, USDA 
P. o. :Box ED 
College Station, Tx. 77840 

Scott, Victor 
Gold Kist, Inc, 
P, O. l!ox 111 
Coma.nohe, Tell'.B.s 75442 

Sears, Kelly M. 
1610 Floydada Street 
Plainview, Texas 

Seay, Jimmy 
Jixmny' Seay Farms 
312 Lullwood Street 
Plea.eanton, Tx. 78064 

Sellers, Lonnie D. 
Courthouse 
Anadarko, Ok. 73533 

Senn, Vincent J. 
USDA 
P. o. Box 19687 
New Orleans, ta.. 70179 

Sexton, E. L. 
Best Foods Reeearoh Center 
CPC International, Inc, 
1120 Co111111eroe AV&nue 
P. O, Box 1534 
Union, N. J, 07083 

Shepherd, James 
Agricul.tura.l Engineer.1.ne Department 
Coastal Plain Ebcperiment Station 
Tifton, Ga. 31794 



Shuater, Herbert 
54 Clayton Street 
Dorchester, Ma. 02122 

Singletary, R. c., Jr. 
The llla.kely Peanut Company 
North Main Street 
Blakely, Ga, Jl723 

Slay, Whit o. 
TFRD, HFRB 
National Peanut Reeea.rch Labo-ra.to:ry 
P, O. Box 110 
Dawson, Georgia 31742 

Smith, D. H. 
Georgia. E:icperiolent Station 
Experiment, Ga. 30212 

Smith, .Fred H. 
Room 208, Long Ha.11 
Clemson Url.iversity 
Clemson, s. c. 29631 

Smith, Harlan E, 
Plant Pathologist 
Extension Service 
USDA 
Washington, D. c. 20250 

Smith' B.. Ray 
Diamond Shamrock Chemioa.1 Company 
P, O. Box 4950 
Crosstown Station 
Memphis, Tn. 38104 

Smith, John c. 
Associate Professor of Entomology 
Tidewater Research and Continuing 

Education Center 
Holland, Va.. 23391 

Smith, J, w., Jr, 
Entomology Dep~tment 
Texas A&M University 
College Station, Tx. 77840 

Smith, Lloyd Erdman 
Geld Kist Research Center 
P. O. llox 388 
Lithonia., Ga.. )0058 

Smith, Olin D. 
Texas A&M Urliveraity 
Department of Soil & Crop Sciences 
College Station, Texas 77643 

Snyma.n, J, W. 
Coordinating Officer, Oilseeds Research 
llepartmant of Agricultural-TeoMioal 

Services 
Institute for Crops and Pastures 
Private B~g X 804 
Potchefstroom 
Republic of South Africa 

Sorenson, J. W. , Jr, 
Texas A&M University 
Department of Agricultui•al Engi:neeri.ng 
College Station, Texas 77843 

Spears, Ben R. 
Extension Agronomist 
Texas A&M University 
Colle~ Station, Texas 77843 

St, ~lo, Allen J, 
USDA 
P, O. Box 19687 
!few Orleans, La,. 70119 

Stallings, John w. 
Avooa Fann 
P. O. llox 126 
Merry Hill, N. D. 27957 

Stansell, J, R. 
CPES 
Agricultural Engineering Department 
Tifton, Georgia 31794 

Steele, James 1. 
USDA, ARS, AERD 
Tidewater Research Station 
Holland, Va., 23391 

Stone, Elrio G. 
Research Geneticist 
USDA 
Agricultural Research Service 
Federal Experiment Station 
P. O. Box 70 
Ma.yague~, Puerto Rico 00708 

Sturgeon, R, V., Jr. 
Extension Plant Pathologist 
Oklahoma. State University 
115 I.SE 
Stillwater, Ok. 74074 

SUllivan, Gene 
3632 Corwin Road 
Raleigh, N. C. 27610 

257 



T.E.C.JJ. Fe.J:m, Inc. 
c/o J . M, Phill ips 
P. 0, :Bo:z: 425 
Pearsall, Texae 78016 

Taber, M:re. Ruth Ann 
Department of Plant Soienoee 
Toocae &gM University 
College Station, 'l'x. 77643 

Tai, Yai-po 
Departutent of Food Soience 
Georgia Elcperiment Station 
Experiment, Ga . 30212 

Taylor, Jamee L. 
Thompson-Hayward Ollem..ioal Company 
P. O. :Box 471 
San.ford, Fl, 32771 

Tewari , G. P , 
United statee Gypsum Researob Center 
1000 East Northwest Ri8bway 
Dea Plaines, Ill. 60018 

Thomas, :Bob 
2015 Green Apple Lane 
Arlington, Tx. 76014 

Thompson, Samuel s. 
Area Extension Pl ant Pathologist 
P. O. :Box 48 
Tifton, Ga. 31794 

Tiemstra, Peter 
Derby Foods, Inc, 
3327 w. 48th Plaoe 
Chica.go, Ill, 60632 

Tierney, s. E, 
Derby Foode, Ino. 
3327 Vest 46th Place 
Chioaeo, Ill. 60632 

Toalson, George A. 
351 Margo Drive 
Pearsall, Tx. 78061 

Tripp, Leland 
Agronomy Department 
Oklahoma. State University 
Stillwater, Ok. 74074 

Trotiger, Jolm M. 
USDA-ABS 
Coastal Plain E.'tperimant Station 
Tifton, Ga. 31794 

258 

Tea.i., Peter Shill-Ju 
E2-4 :Brumley- Apta. 
Stillwater, Ok:, 74074 

Vanderlaan, Pieter W. 
Oooidental Chemical Compil.l'IY' 
4671 s. w. F:t"lf,Y. 
Houston, Texas 77001 

Vetter, Ja.mes L. 
Curtiss Candy Compaey 
3401 Mt. Prospect Road 
Franklin Park, Ill. 60131 

Wad.eworth, D. F. 
Department of :SotaJv & Plant Pa.thology 
Oklahoma State University 
Stillwater, Ok. 74074 

Walker, Mil ton E. 
Assistant Soil Scientist 
Depart&ent of Agron.om;y 
University of Georsia College of !Brio. 
Tifton, Ga. 31794 

Waller, George R. 
Department 0£ llioohemistry 
Oklahoma State Unive:i:sity 
Stillwater, Ok. 74074 

'Warnken, C, H,, Jr, 
'Wilco Peanut Compaiiy
P. O. llox 23156 
San Antonio , Tx, 7822) 

Water, Odell 
P.O. Box 366 
Clopton, .Alabama 

Watson, s. A. 
Cl'O International, Ino. 
P. O. :Box 345 
Samnit, Ill. 60501 

Weathersby, Wilson 
County- Agent 
Scbl.ey County 
Ellaville, Ga. 31806 

Wette, John D, 
Department of BotllllJ" 
Aubuztl. University 
Auburn, Al. 368)0 

Welle, J , c. 
Eittension Pro!eaeor of Plant Pathology 
North Carolina. State University 
P. O. Box 5397 
Ralei8b, N. c. 27607 



Westmoreland, William G. 
71.3 Ya.mouth Roa.d 
Raleigh, N. C. 27607 

Whitaker, Thoma.a 
MQBJ), USDA 
P, O. Box 5906 
Colleg.o station 
Raleigh, N. C. 27607 

Wlli tty, E. :S. 
30.3 Newell Hall 
UrU. ve:rsi ty o.f Florida 
Gainesville, Fl. 32601 

Williama, E. J, 
ARS, USDA 
Coastal Plain El>..'];leriment Station 
Tifton, Ga.. 31794 

Wilson, D:r. Coyt T. 
Resea.:roh Division 
Virginia. Polytechnic Institute 

and State UW.versity 
Blacksburg, Va.. 24061 

Wilson, David 
Coa.sta.l Plain Experiment Station 
Tifton, Ga. 31794 

Wilson, Weldon 
200 Blundell 
Ranger, Tx, 76470 

Woest, G, H, 
P. o. Box 104 
Koppies 
Orange F:ree, State 
Republic of South Africa · 

Woodward, John D. 
National Pea.nut Research La.bora.tory 
P. o. Box 110 
Dawson, Georgia. 31742 

Worthington, R. E. 
Food Science Department 
Georgia. Station 
Experiment, Ga. 30212 

Wright, F. Soott 
USDA, ARS, AE, Tidewater Research 

Station 
Rolland, Va.. 23391 

Wynne, J ohnrl,y C. 
C:rope Science Department 
North Carolina. State Unive:raity 
P. O. :Box 5155 
Raleigh, u. C. 27607 

Young, Clyde T. 
Assistant Chemist 
Georgia. Experiment station 
Experiment, Ga. 30212 

Young, James H. 
North Carolina. State University 
Department of Biological and 

Agricul tui:al Engineering 
P, O, Box 5906 
Raleigh, N. C. 27607 

Young, Steven E. 
Department of Bioohemistry 
University of Tex.as - Health Science Center 
5323 Harry Hines 
Dalla.a, Te:lllas 75235 

Zek&rt, Cercy c. 
c/o PJ..a.nters Peanuts 
Suffolk, Va. 23434 

STUDENT MEMBERSHIPS 

Coffelt, Terry Alan 
Department of' AgronomY 
University of Geo:rgia 
Athens, Georgia 30601 

Daughtry, Craig S, 
224 Hallmark Estates 
AtherlS, Georgia. 30601 

Gilma.n, Frank 
2604 Southside Drive 
Bryan, Texas 

Glueok, Jal!lee A. 
Soil & Crop Soience Department 
Texas A&M University 
College Station, Tx. 77840 

Hennilig, Ron 
R.R. l 
Athene, Ga.. 30601 

H&rrold, Bethel Joe 
2313 S. Walnut #81 
Stillwater, Ok. 74074 

Jordan, Billy 
601 1(, Waehillgton 
Stillwater, Ok. 74074 

Khan, A. R. 
o/o Dr. D. A, Emery 
Crop Soienoe Department 
284 Willia.ma Hall 
North Carolina Sta.ta University 
Raleigh, N, C. 27607 

259 



Le.Prade, J. C. 
4128 N.V. 19th Drive 
G6.tnesville, Fl. )2601 

lfata.raja.n, K. R. 
Agronomy Field Laboratory 
Texa.s A!iM University 
College Station, Texas 77843 

Paulaen, Marvin R. 
419 South Weet Street 
Stillwater, Ok, 74074 

Philley, George 
P. O, Bax 934 
Collese Station, 'l'x. 77840 

Sbaokslford, P.S. 
AgriO'Ul ttu-al Engineerin8 Department 
Oklaho• State University 
Stillwater, Ok. 74074 

Slomohinski, Bill 
Sam Bou.eton State University 
P. O. Box 54 
Lellling, Texas 78050 

260 




