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History of the Peanuk Markeilng Deaxd

In Quaensland, we have cn the Statute book an enactment entltled "The Primary
Producers’ Organisatien and Marketing Act”, which 1s adminlstered by the Minister
fer Primary Industries in the State Parllament.

The Act provides for the "erderly” marketfinp of agricultural commodities, subject
te certaln formalitjes. A minlmm of 30 grTowers iz reguired to set the ball
relling, They can redquest the Minister to "declare™ a particular cemmodity {such
as peanuts} under the Act. The minfister may then decide that a poll should be
taken amony all growers of that commodity within the State. Provided that 50X of
eligible growers record a vota, and that 60X of the votes are in the affirmative,
the pinister may then "doclare® that commodity 2s belng subject to the provisions
of the Act.

In our case, the declaration ¢evers "all peanuts grown for sale in Quesnsland”.

The next step is the formatlon of a Board, which 1s elected by growers, usublly
fer a term of three years. Only grewers cualify as eleck®ydy = but Board Members
need not necessarlly be grewers. Agein te quota cur case, we have five Beard
members elected from varieus areas in Queensland, and a neminee of the Directer
of Marketing in the Department ef Primary Industries is a Beurd member. The
Government neminee haa neo speclal powers, voting rights er right ef vete.

There are presently nineteen WMarketing Beards in Queensland, covering such
commadlitles as -

Maize Milk Grain Sexrghum
Navy Beans Peanuts Butter

Wheat Cotten Breom Millet
Sugar Cane Fruit Chease
Barley Tebareo Ginger

Eqgs Plgs Rice

In this respect, Queensland has gene further than other Australian States.
The Wheat and Barley Bsards are Commonwealth wide,

Peatate and Onien and Egg Marketing Beards exlst in mest ether States.

New South Walas his an ellseeds Beard.

The varicus legislative enactments in the Statas are not identical, but the

principle of Marketing of Primary Produce threugh grewer-cemtrelled Beards 1s,
as you can see, well established in Australia,

Remerg ond Dutles of a Marketing Beard

Any Beard appointed wunder the Act 1s reguired to be cencerned with the
preseyvatien and expsnslon and ecenemic well-being of its industry - and te be
the medium of cemmunication between Government and imdustry.

Each Beard 1s empowared te sell or arrange the sale of the "commedity® and te
parferm all necessary acts in this cemnectian.

&ygs appolntment of staff
engagement eof agents
arranglng of flnance etc., and,

-] » te manufacture, process or otherwlse
treat the cemmodity te facllitate sals te the best advantage.



On the fermation of & Deard, grewsrs becems ebliged te deliver te the Beard, all
of the cemmodity green fer sale In Queensland. They ares ne longer free ta
negetiate private sales within the State.

On the other hand, the Beard may not refuse to accapt frem any grower, any of the
commodity of merchantable guwlity delivered to {i fer sale.

To come back specificelly to our ewn case, the Peanut Beard was fermed in 1924,
and will therefore cemplete 30 years of eperatlen next year,

Thare {s provision In the Act fer grewsrs dissatisfied wilth the system to request
a pell to determine whether the Beard will continue to function, Such a poll has
never been requested inm our industry. Other cemmoditles, in particular potatoss
and enions, have had a much more eventful histery. Beards fer these cemmodltles
have been formed, dissolved, reformed and abandened againa

The two major areas in whlch the Board has no contrel are -

(1) Ip ppeductien. Wo hawe no means of controlling area er temnage of peanuts
rroduced.

{2) In Salss across the State Bopdexrs. A sectien in the Commonwsalth
Genstitution, which has proved highly contentious and has baen productive
of great amounts of revenue for the legal prefessien, provides (among othex
things) that “essssssasssstrade and commerce between the States shall be
absolutely free. This wording is in the sectlon of tha Constitutien
relsting te Customs and Exclse duties, and I belleve {and I think dost
Australlans agres), was intended to relate only to the payment of dutles
at State borders. Hewsver, it has been Interpreted by tha Judiclary
{subject to many appesls and counter-appeals) te apply te a multitude of
sther facets 1n the Australlan way of 1ife.

In the middle 1930%'s a paried of filerce sales cempetition bastween the Beard and
tindependent' operators almost brought the Industry to its knees, and an attempt
was made te rectify the situation by the passage of anocther Bill in the
Queensland Leglslative Assembly called the Peanut Industry Pretectisn and
Preservation Act.

The 3 basic alms of this Blll were -

(1) To previde fer the central of paanut diseases, by the appointment of
inspecters, provision of owrantine regulaticns, treatment of seed before
planting, ete. eotc.

{2) To give the Marketing Board the right te grads all peanuts produced in
Queensland, lrrespective of whether they were fer local sals er destined
for inter-state trades,

{3) Te Institute a system of grower temnage allocations fer a No. 1 Pool In
each year, the quantity being that required te meet requirements of the
Australian domestic market, plus seed.

Grewers more still free to produce any quantity in excess ef their Ne. 1
poel allecations, fer delivery to a No. 2 poel.

Ne, 1 peel dispesals were directed to the mere prefitable demestic edible
market. HNo., 2 peol psanuts were zeld for sxpert of for eil milling. Any
shortfall in production of Ns. 1 peol allocations was autematizally dramm
frem the Ne. 2 pool.



Thesa previsiens maintained the peanut ship en a relatively aven keel until the
years fellowing the second World War, There than devaleped a great pressure fer
the expanszion of Ho. 1 poel teonage allocatlems without there belng a

cerrespending increase in domestic market outlets. The pressure came mostly

from young farmers who had no experlence of the benefits of orderly marketing

and who ware quite ready to decglars that they wers not prepared o preduce for

a No. 2 peol = and that 1f the Bosrd could not or would not allecate to them a
"satisfactory” Ne., 1 pecl tennage, thay would market outside the Board, interstats,
umder the protectlien of section 92 of the Commenwealth Constitution.

It was at aboub this time (3lst Mexrch, 1648) that I threw in my lot with the
peanut lndustry "for better or werse, fer richer or peorer”.

The Peanut Industry Pretaction and Preservatien Act centained provisiens fer
policing the matter of ddliveries to the Beard - duly appeinted inspectesrs had
pewers of selzure and detentlon te enforce delivery and/er grading - and fer
several ysars the Beard endeavoured te act on these. There snsued a right merry
perled of all night viglls, hot pursults dewn back-ceuntry roads, gglzures ef
leadings in 1likely and unlikely placee, with and without the protectien of laecal
censtabulary - with the opponents of “erderly™ marketing joining willingly in the
fray, and opportunist farm-gate buyers with large mads of currency making furtive
calls in the middle of the night.

The upshet of 1tall was a challenge, taken to the High Court of Australia,
agalnst the Board's legal right to grade psanuta designated far interstate trade.
He lost = and the case is recerded in the archives as Blerton V Higgine - because
I was the one who authorised the contested selzure, That was the Waterloo of
grading snforcament.

Ultimately, and perhaps belatedly, the Beard bewed te the imevitable. All
attempts at enfercement of grading wers abandened - the legislative previsions
for dual-penling were suspended - grewers ars pow free to produce as they wish
and to sell interstate wlthout hindrance - and of course te take returns
according te supply and demand.

What is the precent positi{en? Wa still handle BOX or better of Queensland
production, because most growers still feel that advantages acerve from
erganised marketing of thelr cemmodity.

How the jndependents operate - The balance of the crep 1s scld through a number
of cutlets, either direct te precessors, or via buylng agents who set up small
grading sheds in the preducing districts=.

We will always hava a percentage of growers who oppose any form of cemtrol - and
there will always be a number who will take a slightly lower return for cash om
the nail.

We are told that healthy competitien promotes efficiency in business eperations.

No deubt this 1s right. We are meeting competition and maintaining ~ indeed,
improving - our pesition.

Fipance

The Warkating Beard completes each year without funds. All crep proceeds, less
working expenses, are returped to growers for each crop.

We ralse Bank finance aach year to permit a payment on delivery of about BOX ef
eventuzl preceeds - the balance 1s patd on cempletion ef crep sales.

Growers'individual payments are based on grade results of thelr dellivepies.



Anclllary Services te Growers
Traditienally the Board previdea a multiplicity of services for grewers e.g.

{1) We prapare and supply virtuwlly all seed for the planting =
wharevel a grewer has the necessary eguity in the previous crep. Repaymant
1s taken & frem first payment en the new crep and & from final payment on
the previous crop - which could be 9 - 10 months after planting.

(2) We supply op. credif agalnst orop equity, farm chemicals of all descriptions
{Treflan, Benlate, Duter, stc.)s Repayment is taken when crop is dellvered.

{3) We have at all tim¢s maintainad an extensive stock of bags for rental te
growsrs who have harvestsd and deliversd in bags.

{(4) We retain a Field Officer for experimentation, advice and extension work,
Some of you may rTemember having mat Alec Balkaloff, who vislted the U.3.A,
abeut three years age.

We hava, In fact, performed services far growers "far beyond the call ef duty"
over a lengthy parlod - but without the award of any appropriate medals,

b = a
The Marketing Board was originmally censtituted with a 11fe ef three yaars, subject
to extension unless grewers requested its discontinuance,

(bviously, substantial working assets in the form of buildings and plant are
essantial to the Beard's operatlons. It wmas felt that ownershlp of these assets
should be clearly dafined, in the event of the termination of the Board's
agtivities at any time.

Accordingly, the Board was given power, under the lagislatlan, to make a Levy each
year at a fixed rate per pound of peanuts deliversd - the levy being deducted
frem growers' payments.

Authority was alsoe glven for the Levy to be passed by the Board to 3 Ce-aporative
Assoclation, In which esach individual grower has an equity eguivalent to hls
contributions of Levy. The co-sperative then astablished the necessary buildings
and acquired necessary plant.

The Co-oparative has been and still 1s, s non-trading orgenisation - existing
merely to hold the assets used by the Beard on behalf of growers. Tha
Assoclation's incoms consists of two 1ltams aenly -

(1) The Levy cellacted and passed an each yesr by tha Beard - currently at the
rate of ,312% 1b. of peanuts deliverad.

{11} A reimbursement from the Beard {out of its working funds) equal to the
amount of Depreciatlen written off sach year from the Asseclation's
assets,

Thass amounts provide sufficient funds for renewal of plant and for extensicns
and additlons ay required. The Board pays no rental, but meats all costs of
narmal malntanance.

In practica, it becomes necessary to ralse loans for any majer develspmant
projects - thess loans being ameortized ever a period. To ensure a continuatlon
of Incoma to the Assoclatlon, the life of the Beard 1s axtendad perledically for
terms of ten ar twelye years, instead of the three ysad pericds eriglnally
anvisaged,



Bevelving Levy Schome

With a view to retaining ownership of the Assoclation assets in the hands of
relatively recent growers, we devote one half of the levy collactad each year
to a Ravalving levy Schems. Funds are otllized to repay to growsrs the levies
contributed in previcus seasons. The scheme ariglinated some 17 years aftar the
first levies wers collacted - and Tepayments are likely to lag well behind
coallactions. (Presently we have repaid collectione made in 1960), The natt
effect 1s that ownership of Assoclatlan assets {s in the hands of those growsrs
who dalivered peanuts to the Board in the past twelve or thirtesn years,

Field Practices
I shall not attempt to go Inte detail in regard to our gensral fleld practices.

Land prepatation - plowghing, discing etcs ~ are reasonably standard with
yours, allewthg for differing techniques dus to 2oll types and climatic
variatlons.

Qur planting rates in seed per acre are much lower than yours, Begausa of lower
rainfall and lack of irrigation facilities we are unable te suppert very heavy
plant populations.

Agaln, cur harvesting metheds are simllar, but require some varlatians dus to
soil structures and plent types. We do not produce any runner psanuts = our
Virginia and Spanish are strictly bunching type planta.

On-farm drying plants are of a multiplicity of shapas and sizes. Very littls
drying is done in trailers. Pscauss of majer dlatancas invelved between farms
and dellvery poeints, and because of stringent requiraments by the Transpart
autherities on traller saqulpment, all bulk transport is in body trucks and er
semi~trailers.

Perhaps a few more slides will 1llustrate these polnts.

Hardling of Intake

Apart from our Branch at Atherten in North Queensland, which has full equipment
and facilitles, we handle thes whole crop at Kingarey.

We de have depots at Gayndah (about 90 miles North) and at Murgen (30 milas
Worth-Fast) - but these are only staging facllities for those outlying growers
who still deliver in hays, These are stacked temporarily and later tipped to
bulk, partly clesned and transferred to Kingaroy. Hoth of these areas are
currently converting te bulk handling. Bulk trallers come from areas as much
as 200 miles from Kingaroy.

At our central plant at Elngaroy, we take peanuts through the usual routine -

1, Welghbridge, end molsture taest

2, Tip to unlsading hepper

3, Elevator to temperary holding bins

4, Continuous sampling of sach lead fer paymant purposss



5s Cleaning
6, Sterage
T. Anti-infestation treatment

We are using the rotary sampler of which we ebtained detalls thrsugh the U.S5.DLA.
Possibly the hydraulic samplers in general uss in yeur peanut areas are
praferable but we are finding the rotary outfit quite efficient.

Our samples average about 5,000 grams weight. These are apalysed for -

1, Extranesus mater{al content

2, Naight of edlble grade kernels
o1l milling grade kernels
meuldy kernels
shells

Payment te grewers is bassd on a graduated scale working frem an f.a.g. polnt.
Grewars can #arp benusas and Incur pemaltiss In beth areas of clesanliness and
quality of deliveries.

Unlike yeurselves, we de net have a benificent gevernmsnt providing sampling and
inspection services. Thess ws must provide far ourselves - and the grades sarnad
de not always go unchallenged by these¢ grewers whe avery year preduce "the best
peanuts I've &VveT groWNecssssess” and we desn-grade their product.

A fow of our units may be of interest, because they may net bein common uss here-

A small shedler fer handling 1,000 gram samples. This we have develeped in
preferance te using the units which are (er were) in use at your inspection
statiens.

fer removal of Jdirt and sand in the cleaning pracess. These wunits
were arlginally develeped for use in wheat and barley. We have adapted them far
peanuts and find them very useful = if semewhat sxpenalve te maintain.

Iriple S Precleanar This year we modifled our Triple 5 preclesaners to make
stonlng mere efficisnt, by remaving the stoner chute and cutlet, and replacing it
with an exact replica of ths atoner on the Hebbs Cleaner - to exact scale but of
course a blgger slze, An additienal fan was alse requirsd.

This bas greatly increased the efficlency of the preclsaner, Seme of you, who
eperate clsaning plants, may be interested in a similar conversien.

Malathien Scray

Wa spray all peanuts going inte bin sterags, as they carry on the final convayer,
with Malathion, te prevent imsect Infestatien.

Provided shells are relatively undamaged, thls spray provides protectlen for five

or six meaths, or until bin temperatures are high enough te cause a break-down of
the Malathion.

Binp Aezatien
Asratlon of sterages 1s, of courss, a cammen practice. All our majer aterage

bins are fitted with aeratien cages in the bettem comes and natural alr
(cenvectlen currents) moves through the bins as temperaturss VATY.



We do have ene speclal 1tem, developsed by the C.5.I.R.0s and thoroughly tested by
us. This is an autematic controller which centrels a fan on each bin, te bring
it into operation fer a regular number ef hours sach wesk, at tha eptimum times
whean temperatura leyels ara lawest and aeratlen is most effective.

Deshelling apd Grading

Procedures are similar te your own,

Standards for all edible kernel grades ara lald down in our Peanut Industry
Protection and Praservation Act - and are not greatly different from your grades,
Chacking 1s continuous, with appropriate controls if grades are showing off=-
standard.

Sierage

Final product sterage is In Celd Stores of about 9,000 tons kernel capacity. We
sought infermatien In a visit here in 1945 and took advantage of your expsrience
in this regard. Tempsrature and humidity levals are similar te your ewn.

Aflatexin

This has not been 2 majer problem with us, We are very particular with ewr
gradings and reject all suspect matarial., In the last 12 menths of checking beth
home consueptien and export materials, we have not had one Aflatexin positive
reading {5 p.p.b.)

By-Prodyctsy

In common with most other shellars, our principal bug bear has always been the
disposa) of shells, Traditienally, these have been carted away and pleughed back
inte the forms, with only zmall quantitles utilised as feed,

Three years ago we establishad cur wen stock fesd mill, using shell as the maln
bage far a number of fermulatiens. Thesa have had a good regeption, and
currently we are using about one half of avallable shells through the mill,
toqethar with additives where nscessary such as melasses, peanut msal, salt etc.

I do not knew to what extent your shells are used here as fodder, but 1f anyene
1s interestad, will be happy to glve you the fermulations we use.

Cur mill includes a pellet prass, as some buyers prefer meal in pellet form, Te
anyene who has not attempted to pelletize psanut shalls, I weuld say that this
process offers the experlmnce of a life-tima.

With or without steam infactlon, molasses, peanut meal and other additives, peanut
shalls would be about the most highly abrasive substance known te man. We have
tried stralght-through diss, ceunter bhored dlas, }* dies, 8" dles - the wear and
tear on hammermills and dies has to be seen to be helleved and proves that peanut
shalls are a very difficult commedity teo handlae.

Te our delight we are now finding much greater interest in raw shells straight
from the shellers.

A major let fesder mants to contract for virtually all the shell we are not
milling 3n eur own plant =~ and 15 talking of wanting to doubls his offtake in
the near future. Se perhaps our disposal preblems are coring ts a happy ending.



Mark

As a commodity marketing bosrd, handling the primary commodity, and net invelved
in processing the product which sppears on the supermarket shalves, we have not
besn intimately concerned in maxket research and development. This has been
considered tha province of our customers - the processers of salted peanuts,
psanut butter, peanut cenfectiensry etec. = who have hrand names to which they can
tie their advertising and sales prometien,

Parhaps this hat not been over successful, Our per caplts censumption ef peanuts
in Australia 1s I belleve abeut half your usage here,

Our range of outlets is llmitad, sand is growing less each year, as take-overs
gradually remove the smaller and more premising firms into the hands of the
biggest few, Currently, this ls the poesition -

Cur top 3 customers wtilize 323X of our tetal eales
Our top 7 custemers utilize 56% of our total salss
Our top 20 custamera utilize B7% of our total sales

Se, although we as 3 Board sell direct te perhaps 200 customers, it ls evident
that the majority of thess operate im a very small way,

We may he forced te take a direct interest in the precessing field bafore we are
much elder,

1 of Suppl

T heve bsen asked to express an opinlen on the pessible avenues open to us all in
this regard.

Regratfully, I am i1l-gmelified by exparience te touch on the subject.

In our own case, we havea, until laat year, always had a ready outlet te the ofl
mills at a reasonable price for any surplus kernels. Thias was becauss Australia
had not produced sufficlent olilsseds to meet domastle reguirsments for soft oils.
Wa = the Pesnut Board - had a happy working arrangament with the Dapartment of
Customa and Exclsa, which involved the walving of dutles on imported ¢!l previded
all our milling stock was taken up by the millera at an agread price.

This uteplan state of affalrs came te an end with a great upsurge in production
of sunflewsr seed, cotton sesd, rape ssed, safflower and soya beans, Although
nyt wholly self-sufficient in all these ells, Australia now has substantial
axportable surpluses in Sunflewer and cetton seaed - and plenty of local olls to
substitute for imported peanut eoll.

A3 a censequence, we entered the expsrt field last year tn a substantisl way fer
the first time, Our ralatively limited regular export eof about 1,000 tans per
year to New Zsaland was sxpanded by a further 6,000 tons te Japan - fellewing a
vigit I made to thet country last vyear,

I claim no great expsrtise in overseas marketing, but we have achleved very
satisfactory returns frem Jepan, particularly for large Virginia kernsls which
compete with Chinese H.P.5.

We have agaln committad seme ocuvantitles te this market from the currsnt crop
at good prices - no doubt greatly assisted by shortfalls in major peanut-
producing areas of the world,



Bacause we do not have a government suppert price for peanuta, productien will be
regulated by the adequacy eor inadeguacy ef returns te growers « and the
alternatives available in other crops.

Glven a contlnuance of current export returns, we gopld axpand preductisn without
difficulty. Although domestlc prices are well abpwa export returns, the gap is
currently not so great that the return to growers would be averaged dewn tec far
by a substantial propertion of export trade.

In rain-grown areas which ars new the principal peanut producing areas, we can
never guarantee a reqular quantitive standard ef preductien. Australia is a dry
country and droughts crop up wlth agonising frequency.

Ma Sor irrigation areas in Australia which could produce big guantities of peanuts
now concentrate on more prefitable crops = fresh and dried fruits, cetten,
tobacco, small crops - and this situation 1s likely to contlnue.

In spite of existing petentlal, unless returns to producers can be stepped up
dramatically, 1t 1s unlikely that Australia will make any major impact en world
peanut markets in the foresesable futurs.

rkat A

The greatest nesd for the peanut industry in Australla is the development of a
new product which would glve a really major lift to comsumption on the domestic
maTkat,

I know that work is constantly belng done hers in this regard. We have had
correspondence with Mrs Kay McWatters of the University of Georgla Experiment
Statlion and have Tecealved samples of her woark towards an acceptable "pessnut chip*
or"peanut flake® to compete with potata flakes. We hava done some limited
experimentatien tewards the same ebjactive.

4 big break-thTough in a new product woeuld give the industry a tremendous 1ift
and for all! our sakes I trust is just arcund the cernsr.

Conglusion

Let me conclude by saying that we In Australla who rate in peanut preductlon as
11ttle fish in a great big pond, very greatly appreciate the always ready help
and co-operation avallable fram all cur contacts 1n this country.

If 1 have been able even in & very small way to convey to you some items of
interest relating to our operations, I shall feel very pleased indead.

My wish is that you may all, individually and collactively, exparience great
satisfactien and reierd from the varlous aspacts of the peanut imdustry with
which you are mest intimately connected.



MATTCHAT, FEANUT COURCIL

FROGHAMS AMD PROJECTTOMS
FOIL PEANUT BESEARCH

by
George F. Hartnett, Chairman
National Ieamut Couneil
Research Committes

h8 usual, it is a resl pleasure for me to attend an A.P.R.E.h, meeving, and
1 thank the program compittee for allowing me the honor of speaking to the members
and guests for a fow mirmtes this morning. You'll note that I began my opening
aentence by saying "as ususl' because I have alweys enjoyed your mestings. Or
periaps I should say “our" mestings since my broferage cowpany has been & member of
APRLEA, since its Inceptien., I aloe had the privilege of addressing our prede-
cossor organizelion, the Pearut Improvement Working Group, in 1964 st Auburn, Ala-
bams as well es the honor of perticipating in a panel discussion at the first
ammual meeting of A4 PLR.E.4, in Atlanta, Georgia 1n 1969,

In the course of my remarks I will elearly prove to you that I am a lowly
layman who has noie of the tectndcal expertise which you gentlemen posssss. After
strugeling thru the required acience courses in high achool and college, I eased
into more familisr ground that produced degrees in English in college and later in
law in graduate aschool, thuz totelly disqualifying myself as one who should be
chairman of an industry research comwittes, Dut I have noticed in our committes
meetings that I em often the only trenquil water I1n the midat of seas of technical
disscnt end disagreement, And so, perhapa there is an inverted yet canny logic in
handing the gavel to the anly one at the table who realizes and freely admits that
he is often confused and uncertain,

Today 1 would like to sketch very btriefly for you a pieture of the National
Pearmt Couneil, then describo some of the work deme by the Hesearch Committee, and
finally offer scms thoughts on arsss where research work might be initiated or
continued.,

The Mational Peanut Council wee orgamized in 1040, some 33 yeara ago, when
in~shell Virginia peamuts cogt 5¢ per 1lb,, #1 Spanish and 1 Runner shelled peamuts
coat nearly G6¢ per lb., and the grower received an average of 3¢ per 1lb. frem the
gheller for his farmer stock peanuts, The sire of the total peanut erop that year
wag 65,000 tons, or 29% of ocur current crop, and those peanut prices were about
20-25% of what they are today. The Runner crop that year, by the way, was 80,000
tons - compared to 712,000 tons this year!! The Council's membership is cowposed
of all the peanut grower associstions, all the edible pearut shellers, all the pua—
mrt brokers, most of the major pearmut food manufacturers and a largs numbar of
allied memLers, Ite beard of directors ie made up of representatives from the ten
major industry segments: each of the three growing areas, each of the three shel-
ler organigations, the brokers arnd the three mein mermitactured product aress of
pearit butter, salted pearats and psanut eonfections, Tts primary purposca are to
promote raw peanuts, peanut produste, peamit researgh and peanut information and to
forter industiry cooperation. Durding the past {iscal year the National FPearmt
Council's income was approximately 990,000., plus an additional $100,000. which was
raigsed cn behslf of its committees, notably the Export Coomittes, the Promotion
Conmittee, the Aesearch Comnittes, and the Conmittes thet sdminiaters the Golden
Peannt Hesearch awerd.

The Reaearch Committes of the National Peanut Council hecame increasingly
active in 1964 when it undertook the initial work for the industry in response to
the alarming report that & toxice substance produced by certein molds had been found
in South Americen Pearvts and other rew commeditiea. In fact, when I spoke to this
group 1n 1964 as the new Chairman of the Research Committee, my entire speech was
conccrned with the aflatoxin problem, And in rereading it the other day, I again
relived the initial cconcern and sense of foreboding that engulfed us all in that



period that began this recent decade of cnormous change in the long history of the
pearmit industry. Our inmediate responsc was to establish long range and short term
gools while keepdng such a highly explosive problem at the technical level where it
belonged and away from the uncontrelled area of puhlic relations. Fortunately for
all, a aenaible and proper approach to the problem was succeasiully eatablished and
has been followed ewver since that time by the industry and the governmental agen-—
eles, Throughout the intervending ten years every association, group, compamy, coit-—
mittee znd individual in the pesnat industry hae been invelwved in the joint efforts
‘Lo overcome the mycotoxin problem, and cur progreas has been remarkable and impres-—
sive, One of the roles of the Research Committee has been to kKoep abreaat of the
timea and to work within the industry scgmente to promote understanding and in-
formaticn about aflatoxin. An cxample of this has becn our production and publica-
bion of ten editions of the Voluntary Code of Good Manufacturing Praeticea, s bro-
chure that sequaints all 500 or 8¢ manufacturers of edibls peanut products with im—
proved techniques for pesnnt purchasing, handling, storage, sampling, proesssing,
sanitation and ieating. Our eleventh edition will be produced early this I"'all and
will conlain the newest and moat scourate information that can be furnished to the
companies that buy our pesmrtz and convert them into the salee that keep us all in
misinesa,

The auceess of our Voluntary Code encouraged us this past year 4o issus three
new Codes, one for peanut shellcrs, one for peanut warchousemen and one for the cold
gtorgge of peanuts, Incluaded in the Warshouelng Cods was en inscrt on proper arti-
ficial drying of Tarmer stock peamuts as well a8 a three—page insert on a Rodsoit
Comlrol program, 1o this way we are reaching all segments of the industry that can
affeet and maintain the wholescmeness of our raw peanuts and peamwt products.

Another of cur major functions has been to counsel and gooperatc with the
U. 5. Department of Agriculture and ihe Food and Drug ddmimistration concerping in-
dugtry efforts and progresz in the fight to control and eliminste aflatoxin contam-
ination. We have held many formal and even more informel meetings with these other
gegencies in a contimiing effort te share informaticn and compare noles in our matu-—
al desirc to advise the peamut industry and protect the consumer, BSome of you have
Juined ua in our mestings with the Agricultural Research Service, for instence,
where we have jolntly reviewed existing research work and discussed new arcas wherc
help was neseded.

In reccnt years our ¢ommditbos he? examined the possilility of peanut contami-
nation by salmonella, and we concluded *hat no such problem exista in peamrts per
ze, I"or peamats are not asgociated with unnsually moist or wobt procedurss and the
normal reast weed Lo produce our pearmt products will effectively degtroy all viable
salmonella. Salmonella could, of gouwrse, be found in any rew material or process-
ing plant if proper sanitary procedures were not followed and we did isgue a report
advising the industry of proper sandtation techniques. Im earlier years we labored
loeng sud hard to improws the aflatoxin methodelogy and throughout the yeara we hawve
continued the eflorts to improve the sampling and testing procedurss for both raw
pearmita and finished peanut producta.

At present we ars working with industry and the I'.D.A, in reaponse to the new
Lock being given by I'.D.A. to 1ts longostanding guidelines for Unavoidable Defect
Aotion levels in many food products, This reters to, of course, the possible
pregence of rodeut haira, inseet fragmentes and water inasluble inorganic reaiduzs.
fur work includes both recent and proposed industry swweys to determine if these
problems exist and, if so, how to correct them, While our experience so far has
been cxcellent, I expect that we will be doding more in this area in order to Keep
pace Wwith the Fu.DLA.'2 logicsl reaction Lo the sliong consumer demand for better
quality producta.

In all of cur work we have been ably assiated Ly the Arthur D, Little Co.
under the direction of senior Viece President Dr. Charles J, Eensler., His input
and that of hie assgociates has been most valuable to the peamat industry and is re-
carded moat highly by the agencies with which we do owr work, His common sense
mixed with technical kmowhow evd the bwoad gpan of informaticon that dis obtained and
obtainable by his company are rong asegelbs for our committes.



Perhapa I should explain at this point that our Reaearch Committes operates
an an extremely meager budget that ia Tunded ondly by contributions from the peamut
srovers, shellers and marufapcturers. We do aot, In fach we cammet, supply moniea
for research projects. The members of the committee comtritwbte their time and ex-—
ponses gratuitously and our primary expenditures are for the time and advice given
ug by the Arthor D, Little Compamy and other tecimical groupa.

And now I would like to comment on peanut rescarch, present and future, In
20 doing, I am reporting to you the results of a letter I wrote to all of ocur com-
mittee members, Loth growera, shellers and mamufacturers, asking them to highlight
those ereas of concern that affect them most directly at the moment and are ex-
pected to be vitel to their future, Soms of these areas have regeived and are re-
ceiving ressarch work at the prezgent. Othera may scwul ridiculous lo you and may
appoer ag if we are reaching for the mocn, Put remember, man is now on the moon,
and tho noversnding list of accoampliahments that have been achieved while all of
the experts wero saying "It couldn't be done" is strong evidencs that today'sa
idealipm ia tomorrow's accomplishment for theoee who have vision and persistence.

Mycotoxing, I use the broad term because U,5,0.4. mycosoxin research,as re-
ported oy Dr, Fred Seuti of ALK.3. at a recent conference in Mexico City, now in-
cludes imwestigations of aflatoxin and at least half & dozen other mycotoadins. So
they are still obviously a prime conesrn of our industry even though we have con-—
trol of the problom amd ere yroducing the moet wholesome pearwt products in our
higtory. DBut the controls snd safesuards are incredibly expensive and drain off
far too mach of our financial and human resources, The problem requires too mich
ot the time that we should be devoting to peanut improvements in other areas. So
who amorg you will develop a fungicids to noutralise molds without deatroying the
pearmta? Who will imnmogulate the 80il or spray the peanut with & substance that
will prevent mold invasion? Who will discover a way to detect aflatoxin with an
nltra-violet light or other wisible scanner? Who will develop a mechanical sniffer
that will detcet mold or aflatoxin or the chemical or odorous propertiss that they
popocss?  Who will genetically develop a poarmt sesd that ia resistant to aflatoxin
but atill is commercially acgeptable to the consumer? All of these improvements are
badly needed and, T fecl, gquite within the realm of accomplishmenta.

An immediate need is to incresee pearmit consumption, Do we asgume that to-
day'p peanut has the best flavor it will ever produce? I suggest wo might improve
the flavor of the pearmt, not only by the way we process it tTot aleo by learmding
more abouwt ites composition., We eleo ueed to extend the shelf life of peanut prod-
ucts so that the ineredible desirability of a freshly roasted peamit may be main-
tained for a longer period of time In the finished product.

We are highly pleased with the nutritional wvalue of the peanui, btut are we
gatiafied? Can it be jmproved ihrough genetie research, through more enlipghtened
procegaing, through wmore kmowledge of its propertles? We need to beticr understand
and wtilize its walue and find new ones to exploit,

The world is now in short supply of oil s2eeds and so the peanut is in great
demand. Pul when ¢ilseeds are in oversupply how will we market the peanut in com-
petition with all +he other oilseeds, most of which are considerably cheaper than
the pearut? What does the peanut have that other oilaseds do not? Let's find cut
if it has inherentily higher walwes, better proteins, for instance. We mat dia-
gover and improve its advanteges. But we mmat do it =so that the psermt is econom—
ically competitive, Approwimately one-third of our 1972 erop was surplus — i.2.,
not needed for domestic wese. ‘lhus we must discover new uacs for the peanut, Can't
we discover how Lo adapt pesrwt butter to the teste of the Europsens, the fiaisns,
the Sgandanavians? If we give thom a product they want and need, they will buy it.
That is our market and we must go out and compete successfully for it. But we nced
your help,

Feamat zkin slippage and asplits, For too many years these probloms have cost
the grower, sheller and user of sound whole kermels a proverbial fortune, Artifi-
¢ial drying saves crops, but can still be jmproved., I realize that the technique
and concept 18 right and that the hwman operator often abuses them, Could we then
develop techmiques that foree safety vpon the operator or allow him to operate more
effectively when the harvest rush iz upon him? Can we improve our knowlcdege of



those harvesting and curing practices which will Drovide hetter handling and pro-
tegtion of the peamit kermel? The resvlta would be a finer peoduct with lesa fi-
nancial penalty to the major scgments of thc peanut industry.

Sampling and testing, I asuspect we will forever require more accurate sam-
pling and testing of raw pearuts and pearmt produsts, so reocarch efforts in these
areas shounld and mast contime, As the consumer's concerm for higher quality growe
and translates iteclf intc govermmental regulations, the accuracy and veracity of
o sampling and testing st improve. This, of course, includes methodology, too.
We need to eliminate the false positives in mycotoxin testing, We need to more
acourately define and idemtify a rodent hair aa opposed, for instance, to a strand
of tarlap from the peanulk bag, In short, this area mist retain & high priority
rating in peanut industry research,

Pearut hulls, There has always been & need to £ind new uses for peanut hulls,
Their lack of autritive wvalue has forever plagucd them, but hopefully ressarch ean
develop uses in non-food items. This need is perticularly true today when ths
zheller iz hard-pressed to cbtain a fair return from & ton of pearmita, when hia
costo of disposing of hulls are inereasing, and when the air pollution standards in
his commnity usually prevent him [rom burning them at a reasonable cost, In thia
period when all industries are loclking for lower cost materials, 1t aeema opportune
for us 4o fnd an economical wse for peanut hulls,

You realize that the necd for rescarch is dinfinite. It could and will go on
forever, But the finest work will be that which satiasfies the higheat needs, and
does so accurately and economically.

AP.R,E AL can do tmeh to accomplish this worthy goal. We in the commercial
cnd of the business need you and your knowledge and your patience very badly. 3o
bear with us, and let's keep the doors open for idess dnd coammmicaticna. And
again, ay thanks for inviting me here today,



EFFECT OF CURING AND STORAGE ENVIRONMENT ON SEED DORMANCY OF
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ABSTRACT

A wide range of secd dormancy was found smong 28 genotypes of Virginia-type peanuts.
These differences persisted regardless of whether the seeds were cured promptly

{in & to 16 days) or in 6 to ¥ wk in field stacks. However, dormancy of most geno-
types was sharply reduced in stack-cured seed. Generally, genotypes with the least
dormancy when promptly cured showed the greatest roduction when cured in stacks,
Dormancy among promptly cured genotypes ranged from 3% to 10O0%. Storage of
promptly cured seed for 28-30 days at 2%.4 C broke dormancy of all but three geno-
types. Sced dormancy of most genotypes decreased substantially during storage 8t
4.4 G. Of 28 genotypes tested, nineteen required special cenditioning te break
dormancy after & to 6 mouths storsge at 4.4 C. '

INTRODUCTION

We undercock these investigations to derermine the levels ol seed dormancy in geno-

types of Virginia-type peanuts, Arachis hypopaea L. ss. hypogaea var. hypogaea, and
the extent to which methods of curing and storage affected dormancy.

When peanut seeds intended Ffor planting were cured in ficld stacks and stored at
ambient temperature, growers had ne major problems with seed dormancy. However,
recent experience has shown that seeds of certain Virginia genotypes, cured
prompkly (over a period of 5 to 14 days) and then placed in ecold stovage, might
retain appreciable levels of dormancy at planting time the following spring.

In 1937 Hull (1) published information indicating that the extent of dermancy in
peanut seeda wis temperature-dependent and that lower temperatures prolonged
dormancy, Hull states that, as a4 result of his tests, it haa become a regnlar
practice to store hybrid seed at 30 C for 30 days after harvest when quick
germinarion is dosired.” Bailey et al, {2}, In 1958, reported that the dormant
period of Virginia Bunch 67 peanut sced was about 40 days when the seeds were held
at 30 ¢, but that the period could be shortencd to 15 days by holding the seed at
40-50 ¢ for 15 days, Later rvesearch results indicated that holding freshly cured
aecds at 40 C for 15 days did not always relesse all sceds of cerrain genctypes
from dormancy, Litrle publizhed information is available on the general level of
dormancy that can be antiecipated in the cured seed of present-dey commercial
varieties and promising advanced breeding linmes and new Accessions of Virginia-type
peanuts.

MATERTALS AWD METHODS

Seeds used in these studies were produced at the Tidewater Research and Gontinuing
Education Center, Holland, Va, during 1969, 1970, and 1972, using cultural
practices rvecommended for production of peanuta in Virginia., ¥Plants were dug neax
optimum maturity with & mechapical digger-shaker, Pods for the prompt-curing
treatment were handpicked from parc of the plants of eech genotype immediately
after digging, The remalnder of the plants, with pods attached, were placed in
field stacks for curing. Handpicked pods were cured At Belesvllle in rhin Iayers
on the floor of an ettle, whers the alr temperatutre vanged from about 21 ta 35 C,
Guring time for the varlous lote of seeds under these condlrions wes from 8 ro 16
days, Plants were cured in fleld stacks for 6-7 wk and were plcked with a carding=
type picker., Seeds for the dormancy studles were hand-shelled and groded, and
gound mature seeds were used in all experiments.

Within & few days after completion of prompt curing, seeds of cach genotype were
planted ko determine their initdal dormancy. The remaining promptly cured seeds
were stored for various time intervals =t about 4.4 C, 21,1 ¢, 29.4 C, or &t 29.4 C
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after storage at 4.4 C. BSeeds of stack=cured peanuts were planted to determine
dormaney wirhin & week or 10 daye after picking.

Seeds wore tested for dormancy In a greenhoose sandbed, where the zir temperature
ranged from 22-32 C. BSeeds were planted 1,4 Inches apart and 1 to 1.25 inches

deop in moist, medium-fine zand, in rows 3 inches apart, Addirional moisture was
applied as necded. Dormancy counts were made 10 days after planting. A seed was
considered to have germinated when the radicle had penetraced the seed coat. 4
sound seed that had net germinated was considered to be dormant. Sandbed plantings
conalsted of four replicatioms of 25 or 50 seeds each, or eight replicacions of 25
eeeds each for cach genorype, curing, and storage eovironment combingrion,

Diflferences in treatments of interest in rhis study were so obvious that data were
not analyzed statiscleally. Data for treatment replicates were highly consiscent,

RESULTS AND DISCUSSION

& striking aspect of vesults from our scudy 1s rthe wide range of seed dormancy
among the genotypes, whother cured promptly or in field stacks {Table 1}.

TABLE L.-=Percent dormant seed of Virginia peanut genotypes grown at Holland, Va.,
subjected to different curing environments and planted in greenhonse
gandbed at Beltsville, Md,

Dormant seed

Genotype 1969 crop 1970 crop 1872 crop
Promprly Field Eromptly Field Promptly Field
cured stack cured stack cured skack
% Y k4 % % %

NC Acc. 344 1/ 100 95 96 99 a5 98
¥irginia Bunch 67 99 b8 95 64 ‘e .
Georgia 119«20 99 A4 93 20 .e ..
Holland Sration

Runner 93 40 85 42 95 53
Dixie Runner 28 36 96 70 ‘e .
Virginia 61R 98 533 o6 38 . .
Virginia 56% a7 45 98 42 .. ..
Virginia Bunch

f6e2 a7 57 95 32 . .-
NG 4% 51 43 99 32 “a .-
HC 5 38 39 93 43 . ..
Farly Bunmer 36 46 92 57 v .
Southeastorn

Bunner 56-15 85 52 Bl 49 .e s
Florunnor 82 43 44 57 98 93
F 439=16-6 1/ 7 39 az 46 94 85
Florigiaunt 61 7 &8 28 57 38
T 393~6 1/ 40 9 49 3 A5 )
F 393-9 1/ 26 1 55 a 52 7
Florisgpan 25 35 48 18 48 25
Wi 2 11 5 49 1 A 9
WG 17 i . e . . 71 16
Altika “a ve +a . &1 19
NC-Fla. 1% . . . . 33 12
Shulamit e . .. .- 42 16
UF 714021 1/ .. . .- P 18 3
UF 70115 1/ .e . . ‘e 3 a

1/ Advanced brceding Iine.
Promptly cured geeds were planted in sandbed a few days after completion of curing,
Stack=cured seeds were planted a week or 10 days after pileking,
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Most genobypes 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 10% sced dormancy wes found in some genotypes including HC 2, Florigiant,

F 393-6, I 393=9, UF 71402}, and UF 70115, Seed-dormancy levels of less than 30%
wore recorded one or more years for Flovigiant, Florispan, NC 2, WC 17, HC-Fla, 14,
Altika, Shulamit, Georgla 119-20, F 393-6, ¥ 393~%, UF 714021, and UF 70115 after
steck~curing, Genotypes showing least reduction in peed doxmancy after stack-
curing inciuded NC Ace, 344, Florunner, Virginia 72R, Virginia Bunch 67, Dixle
Rumner, and F 439-16=6. Dormancy in these genotypes ranged between 68 and 99%.
Dormancy extremes for promprly cured seed ranged from 3% for UF 70115 and 11% for
NG 2, to 100% for WNC Acc. 344.

When promptly cured seed of 19 genotypes grovn in 1969 were scored at 29,40 for 23
days, only WC Acc. 344 (17%), Early Ruoner (12%), and Florumncr (10%) hed any
gpprecizable dormancy remaining (Table 23, With duplicate lots of oceds of 18 of

TABIE 2,--Fercent dormant seed of promptly cured Virpinis peanut genotypes grown
at Holland, Va., in 1969, subjected to different storage enviromments and
planted in a sandbed at Belesville, Md.

Doxmant seed after

90 daya 150 days
28 56 90 at 4,4C 150 at 4,40
Genotype Comple= days days days plus days plus
tion of at at at 28 daya at 28 days
curing 29.4C 21.1¢c 4,40 at 29.40 6.40 at 29,48
% % 3 % % % %
NG Ace, 344 1/ 100 17 . 93 3 64 9
Virginia Bunch 67 99 3 [} 6t i 50 2
Georgie 119-20 49 0 1 39 0 17 3
Holland Station
Runner 98 0 1 52 ol 29 o
Dixie Runmer 98 0 2 34 1 54 3]
Virginia 6LlE 98 0 0 58 2 41 1
Virginia 56R a3 L 1 62 1 33 2
Virginlae Bunch
f6=2 97 0 i 46 0 26 Q
NC 4% 91 0 0 43 1] 25 4]
WG 5 88 0 8 25 1 16 a
Early Runner 86 12 22 49 17 47 16
Southeastern
Runner 56-15 85 1 3] 26 1 15 o]
Florunner a2 10 19 38 10 3 22
F 439-16-6 1/ T4 5 17 30 3 18 6
Floripgient 61 1] o 20 il a 1]
F 393=6 1/ 40 o 2 6 0 1 2
F 393-9 1/ 26 0 1 3 0 4 1
Florigpan 25 8] 0 10 4] 2 1
NC 2 11 o] [ [ o 3 1]

1/ advanced breeding line

these genotypes stoved at 21,10 for 56 days, only NG 5 (8%}, Early Rummey (223),
Flotunner (19%), &nd F 439-16~6 (1T%) showsd dormanecy higher than 6%. After
storage for 90 days av 4,40, promptly cured seeda of 12 of the 19 genotypes had
dormancy levels of 30% or higher. When seeds were stored ar 4,40 for 150 days,
dormancy levels of only 7 genstypes were above 30Z. Afrer the 90-dey storage at
4.4G plus 29.4C for 28 deys, Early Runner {17%) and Florunner {10%) were the only
two genotypes with appreciable dormancy.

In 1979, dormancy of promptly cured seeds of 22 genotypes ranged from 48Y for
Florispan to 99% for PTI 277188, Gtorape ar 29.4C for 30 days virtually eliminated
dormancy of all but three of genotypes tested (Table 3)., When stored ar 21.10 for
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TABLE 3,=-FPercent dormant seed of promptly cured Wirginia peanut genoctypea grown &t
Holland, Ve, in 1970, subjected to different storage environmenta and
planted in & greenhouse sandbed at Belteville, Md,

Dormant seed gfrer

178 daye
30 60 178 at 4.4C 290
Genotype Comple= days days days plus days
tion of atr at ak 28 days at
curing 29.4C 2l.1C 4.40 8t_29.4C [
% % % % FA Z
EI 277188 99 1 10 1] 4] 17
NC 4X 99 0 2 2% 0 1
Virginia 56R a8 1 & 34 0 ve
Virginia Bunch 46-2 98 0 2 29 0 .e
PI 290650 97 an .a 62 2 13
Dixie Runner 96 1 25 73 ol 19
Virginia 61R 96 1 2 29 Q re
NC Acc. 344 1/ 96 0 12 20 [ 241
Virginia Bunch 67 a5 1 8 &5 Q &
Georgia 119-20 93 . . 19 0 ’e
HC 5 93 L 5 19 0 5
Early Bunner 92 15 28 42 10 18
Southeastern
Runner 56=-15 a0 1] 2 24 1] 11
Florunner 88 12 24 35 10 14
Holland Station
Runner 85 .. . 52 7] 9
F 439-16-6 'Lf' az G 20 26 1 &
Florigiant 68 ’a ‘e 13 0 .
HC 17 53 1 3 7 0 va
F 393=-9 1/ 55 0 a 1 0 .e
NC 2 49 0 3 2 0 0
T 393-6 1/ 49 0 1 0 0 0
Florispan 43 .o . 2 0 0

1/ Advanced breeding Iine

60 days, no appreciable dormancy remfined in seeds of more than ome-half of the
genotypes tested. llowever, sbout one-fourth of the seeds of Tarly Rummer, Dixie
Bunnar, Florummey, and F 439=-16=6 remained dormant., Dormancy of the 22 genotypes
stored at 4.4C for 178 days, ranged from 0 for F 393=6 to 907 for WC Ace. 344.
Wnen seeds of the 22 penotypes were stored for 178 daye at 4.4C and then
transferved to 29.4C for 28 deys, the only appreciable dormancy that remained was
107 for Early Runner and Florunner. After storage of 15 of these 22 genotypes at
4,4C for 290 days, 6 genotypes showed dormancy of 0 to 5%, with dormsney ranging
up to &44% for NC Acc. 344,

In 1972, promptly cured seeds of 16 genotypes showed dormancy ranging from 3% for
UF 70113 to 99% for WC Acc. 344 (Table 4)., A4fter storage at 4.54C for 120 days,
little dormaney (0=5%) was found for NC 2, Shulamit, UP 714021, UF 70115, F 393-6,
Florispan, HC=Fla, 14, Florigiant, F 393-9, and NG 17. Dormancy in the other 6
genotypes ranged from 15% for Virginia 72R to 33% for HO Acc. 344,

Storage of promptly cured 1569 seeds at 4.4C for as,short a period as 50 daya
resulted in a substantial reducticon in dermancy for all gemotypes except WC Acc.
344, which required wp to 150 days for an apprecisgble reduction. With 1970 seed
of NC hce. 344 at 4,40, no apprecieble reduction in dormaney had occurred after
nearly 6 months. With 1972 gegeds of NC Ace. 344 at 4.4C, & substential reduction
in dormancy was evident &fter omnly 120 days (Tables 2, 3, and 4},

Although cold storage substantially reduced dormancy, only four genotypes posed no
dormancy problem afrer 5 monthe at 4.4C for the 1969 crop or 6 months for the 1970
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TABLE 4,=-Percent dormant sced of promptly cured Virginla peanut genotypes growm at
Holland, Va. in 1972, stored at 4.4C for 120 days and planted in green-
lrouse sandbed at Belreville, Md.

Dormant geed after

Genotype Completion 120 days

of curing 8t 4.4 C
% %
NG Ace, 344 1/ 99 33
Florunner 98 ao
Virginia 72R 45 15
Holland Station Runner 95 17
T 439-16=6 1/ 94 17
NG 17 71 5
Altika 66 19
Florigiant 57 3
HowFla, 14 53 2
Florispan 48 1
F 3936 1/ 45 1
NG 2 1 0
Shulamit 42 1]
F 393~9 1/ 32 3
ur 714021 1/ 18 0
ur 70115 17 3 0

1/ Advanced breeding line

crop, These were WC 2, Florispan, F 393=6, and ¥ 393-9% (Table 3), The following
additional genotypes of the 1972 crop posed no dormancy problem after & monthe at
4,4C: WC 17, Florigiant, NC-Fla, L4, Shulamit, UF 70115, and UF 714021 (Teble 4}.

4l1 of the other 18 genotypes Included In the study retained sufficlent dormancy
to cause & potentially serfous stand problem for growers afrer stovage at 4.4C for
4 months for the 1972 crop, 5 months for the 1969 crop, and 6 months for the 1970
crop. Included among kthe genotypes with a dormancy problem after 4=6 months
storege at 4,4C are the commerclal warieties Florunner, Early Rummer, Virginia
Bunch 67, Holland Starion Ruoner, Virginia 56R, Virginia 61R, Virginie 72R,
Vvicginia Bunch 46=2, NC 4X, WO 5, Southeastern Runmer 56-15, Georgla 119-20, and
Alrika, with Floriglant marginal in cectain seagona,

Our dara indicare considerable year-to~year varfation in dommancy of cured seeds of
the varfous genatypas, and in che shility of the genotypea to rectain dotmancy under
different gtorage auvironments. We conslder this evidence that the production
environment can influence cured-seed dormancy of Virginia-type peanuts, Spenish
peAnubs Bppear co be even mora vesponsive than Virginias ro production=-onviromment
influence on dormaney of cured sacds (3).

Stovepe of seed peanuts ak low temperature helpa to insure meaximum rctencion of
gernination potential and seed wivality. Conszequently, leaving seeds {n cold
storage until a few days before plancing can help insure & favorable astand af
vigorous plants. Resulte of our Bowly indicate that with &ll but a few of guy
comoercial varieties of Virginia~type peanuts, m practical procedure is needed for
hreaking sewl dormancy 1f seeds are promptly cured and are cetained in cold
storage until shortly before planting, We have investigated a procedure that
appears. promising for such a purpose (4).
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SEARCH TOR A PRACTICAL PROCEDURE FOR BREAKING DOEMAWCY OF
FEANUT SEEDS, ARACHIS HYPOGAEA 1.
by
W. K. Bailey and John E. Bear
Research Horticulturisc and Research Agronomist
Plant Genecics and Germplasm Institnte, Agriecultural Research
gervice, U. S. Department of Agriculture, Beltsville Agricultural
Raosearch Center, Beltsville, Maryland

ABSTRACT

Ethephon {(2-chloreethylphosphonie aeid), used za a water solutien or as & slurry in
conjunction with thiram [bis(dimethylthioecarbamoyl)disulfide] dust as a preplanting
secd trestment, shows promise &s a practical procedure forx breaking dormancy of
peanut seeds. The chemical was applied with full effectiveness either jmmediately
before or as long as &0 days before planting. Ethephon appeared to have ne
detpctable adverse or beneficial effect on early prowth of seedlings, pod yield,

or market pgrade of the crop produced.

INTRODUCTION

Thig paper reports results of our efforts to find a practical procedure for
breaking the dormancy of peanut seeds.

In 1937 Hull {1} published information indicaring that the extent of dormancy in
peanut secds was temperature-dependent and that lower temperature prolonged
dormancy. Bull stares that, as & result of his teata, "it has bgcome a repular
practice to store hybrid sced at 30C forx 30 daya after harvest whoen quick
germinacion is desired." Bailey et al. (2), 1o 1958, reported that the dormant
peried of Virginia Bunch 67 peanut seeds held at 30C was about 40 days, but the
dormant period conld be shortened to 15 days by holding the aceds at 40-300 for 15
days. Later research results {(unpublished) indicated that holding freshly cured
seeds at 400 for 15 days did not always release ell seed of certain genotypes from
dormancy. In addiclon, the above hezt trcatment appears to be a drastic one for
acod peanucs, and it is not easy to apply to large quantities of seed.

In 1964, V. K. Toole et al. {3) reported thar expoging freshly cured seeds to
ethylene during imbibition was highly effective in releasing Virginia Bumch 67
peanuts from dormancy, Release from dormancy waa 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 ethylcne gas during ripening (3).

In 1969, Ketring and Morgan (&) showed that as little as 3.5ppm of exogenous
echylene waa sufficient to induce imbibed dormant seeds of NC 13 (NG Ace. 344) to
germinate. Later Ketring and Morgan (5, 6) reported thar the dormancy of cured
NC 13 peanut seeds could be broken b§ soaking them for 16 hr in ethephon (2-
chloroethylphosphonic acid) at 1X107M concentratlon.

MATERTALS AND} METHODS

Sceds from the 1970 crop at Tifton, Ga., Holland, Va., and Belteville, Md. and from
the 1971 and 1972 crops at Holland, Va. were used im this study. Varieties tested
were NQ Acc, 344 (WG 13), Florumner, Virvginia Bunch 67, and Farly Bunner, which are
knowr to bo genotypes with high proporiions of dormant seeds.

Georgia~grown Florunners from the 1970 crop were partly cured in & windrow and then
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combined, Curing was completed in & commercial crop drier, ail during a 10-day
period. All other lots of pods were handpicked from tha plants and cured to 2 seed
moisture of about 6-7% In thin layers on the floor of ap attic ak Belisville, where
air at temperatures ranging from 21 to 35C was clrculating rapidly. All seeds used
in the study were carefully handshelled and graded, and only sound, mature seeds
were included in the tests.

Sceds were tested for dormancy in 2 greenhouse szandbed. Seeds were spaced 1.4
inches apart znd 1.0-1.25 inches deep in moist medium-fine sand, with rows 3 inches
apart. Greenhouse ailr temperature ranged from 22 ro 320, Dormancy counts wera
made after 7 to 10 daysz., A secd was conaldered to have germinated when the radicles
had penetrated the seedcoat. Sound seeds without emerged radicles were counted as
dormant.

certain lots of seeds werc allowed to imbibe for 2 to 16 hr by placing them between
layers of paper toweling moistened with water or & glycol carrier-base formulapion
of ethephon {Z~chlorcethylphosphonic zeid) in water at concentratioms of lxlD'EH
1X107“M, with pH adjusted to 6.0 by addition of 0,1N NaOH. Some seeds were planted
in the zandbed immediztely after imbibitdion; others were redried for 42 hr at 21C
and then planesd, For some testa, ome half of a sead lotb was treated with thiram
[bis(dimethylthiocarbamoyl)disulfide] dust before planting, and the other half was
untreated, In cther tests, etheophon at 1X107“M concentration was sprayed directly
onto the seeds with an atomizer, and they were planted immediately., Teats in 1971
and 1972 involved treatments with ethephon at 1X10~M concentracion applied to the
geeds 28 a slurgy in conjuncelon with thiram. Some lots were planted immedistely
after treatment; others were redried and stored atr 4.4C for as leng as 2 months
before planting.

Appropriate untreated, water, thiram-dust, or thiram-slurry checks were used in all
tegts, Each wariety trestment was replicated 4 to & times, with 25 seeds per
replicete.

To determine if ethephen applied to peanut seeds might influence subsequent plant
development, nondormant sesds of uniform weighes of NC Acc. 244, Tifspzn, and
Florummer were treated with sthephon=thiram slurry and planted azlong wich untreatad
cheeks in a randomized-block arrangement in soll in a greenhouse bench or in 4-in
pots. The oven-dry weight of tho above-ground porrion of the plants (top growth)
wap determined after 3 to ¥ weeks of growth.

Tn 1972, nondermant ethephon-treeted and tntreated seeds of uniform weights of
T'fspan, Florigiant, and Florunnar were planted in altermate hills {1 ft apart for
17 wpan and 2 Ft apart for the Virginie-type warietiea) in rows 3 £t apart in the
L. — *1apd, Va. At harvest, contiguous plants of each treatment 1n each
variety were grouped into replicates of 5 plante each, Feods were plcked and dried,
and yields and market grade were recorded.

Differences 1o ctreatments of Interest in this study were so cobvious that deta were
not analyzed statistically. Data for treatment replicates were highly consistent.
Differences in seedling development, pod yield, and market grade attributable to
ethephon were negligible,

The ethephon used was obtained from Amchem Products, Inc., Ambler, Pennsylvanial{
Formulation Amchem 68=62, used in 1970 and 1971, was unrefined technleal echephon,
which rontained ethephon in several different but chemieally related forma.
Formulation 68-240, used in 1972, was refined technical ethephon, which contained
only 2-chloroethylphosphonie acid as the athylene-producing ingredlent.

EESULTS AND DISCUSSION
In a preliminary experiment in 1970, Florunner sgeds imbibed cthephon for 2, 4, 8,

and 16 hr at concentrations of 1LXL0™”M and IX10 . An aeverage of 10% of the seeds

1/ Mentien of a2 trademark or proprietary product does nob constitute & guarantes
or warranty of the product by the U, S, Departmert of Agriculture, and dees not
“iwply its approval to the exclusion of orher products that may also ba sultable.
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remained dormant with ethephon at 1}{10'31'1, and ouly 4% at l)(ll'J-ZH. These seads
wore planted lmmediately after imbibition {Table 1). Resultz wore about the same

TABIE 1.-~Fercent dormant seeds in 1970-crop Florunner peanuts subjeccted to
different cthephon treatments and planted in greenhouse sandbed at
Beltsville, Md,.

Doxmant sced when

Planted immediately Redried 48 hr
Ethephon treatments after treatment and then planted
Treated with Treated with
thiram dust Untredted thiram dust Untreated
kA S % %
Untreaced 26 41 14 26
Ethephon 1X10-3H
2 hr 15 16 2 9
4 hr 9 6 14 &
& hr 9 -] 10 6
16 hr 7 8 5 3
Ethephon 1}{10-2;{
2 hr 3 5 5 5
& hr 10 2 4 3
8 ht 2 2 3 1
16 hr 3 5 6 fi

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

=2
In a later test, when Florunner seeds inbibed ethepheon & and B hr at 1X10 M, and
were planted immediately, only I% were dormant, in contrest to 82% dormant for the
untrezated contrel (Table 2), TIm & later similar planting with this sawe Iot of

TABLE 2.==Fercent dormant seeds in promptly cured 1370-crop
Mlerunner peanuts when subjected to different
treatments and planted in grecnhouse sandbed at
Belteville, Md,

Echephonl’{treatments Treated wich thiram dust Untreated
% %
Planting 1
Untreated 75 88
Ethephon 4 hr 0 5
Ethephon 8 hr 0 0
FPlanting 2
Totreated 37 1)
Ethephon 4 hzx 0 4}
Ethephon 8 hr 0 1

1/ Ethephon at 1X107“M concentration,

Florunner seeds, less than 1% of ethephon-treated seeds were dorment, but 52% of
the untrecated comtrol were dormant (Table 2}.

In 2 later test involving 7 lots of seeds (2 cach of Florunmer, Virginia Bunch &7,
and Early Runner, and onc lot of WC Ace. 344) 7=hr imblbition of ethephon 2t
1X10™“M was as effeetlve ap in the two tests above, with only 3 ethephen-treated
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seeds that remained dormant among the 1,400 seede tested, in contrast to 75 to 98%
dormancy for the untreated controla (Table 3),

TABLE 3.--Percent dormant seeds in prompily cured 1970=crop
peanuts allowed to imbibe ethephom at 1X107ZW
and planted in greechouse sandbed at Deltaville, Md,

Dormant geeds when erown at

Genotypes and

treatments Holland, Ya. Beltaville, Md,
4 %

Florunner

Untreated 75 23

Ethephon 7 hr 0 0
Early Runner

Untreated a8 86

Ethephon 7 hx a 0
Vicgpinia Bunch 67

Untreated 91 86

Ethephon 7 hr 0 8]
NC hoc. 346

Untreated 93 T

Ethephon 7 hr 0.5 s

In tests with Florumner seeds giom in Georgia and Virginia, which were sprayed
directly with ethephon at 1X10"“M and planted immediately, an average of 4% of
Georgila-grown seeds remainegd dormant, while untreated controls showed 557 dormancy.
With Virginia~grown seads showlng 757 dormancy, 67 remalned dormant after tresc-
ment .

In these L1970 tests, treating seede with water tended to reduce dormancy, as did
treatment with thiram dust, However, both water and thiram fall far short of
being Fully effeccive in breaking seed dormancy. Furthermare, thiram used in
conjunction with ethephon failed to petentiate ethephon alone under the conditions
of our experiments.

When 1971 Virginia=-grown Early Rl.mueg seeds that showed 78% sead dormancy were
created with ethephon spray at 1X107°M and planted immedlately, only 1 seed of 175
was dormant, Similarly, when 1971 Virginia=grown Florunner seeds that showed

737 dormancy were treated with ethephon at 1X10°7M and planted immedfately, or 30
min, & hr, and 24 hr after tresatment, all 700 geeds perminated,

Toder the conditiens of our tests, allowing zeeds to imbibe an ethephon solution
or applying the solution directly onte the seeds immediacely before planting in a
sandbed was highly effective in breaking seed dormancy. However, neither of these
procedures i practlcal for extensive upe. Inasouch as & seed protectant iz
considered essenrlal to insure an adequate stand of plants when machine=shelled
peanut peads ere planted, we explored the effectiveness of an ethephon=thiram
siyrry for breeking seed dormancy. Ethephon solutiom at 1%10" 3y was applied with
an atomlzer to seeds that had been treated with thiream dust at a rate of ebout 8
ounces per 100 pounds of seceds., Apitarion produced a slurry that completely
coated each seed,

With 1971 Vipginia-grown NC Acc, 344 seeds, which showed dormency ranging from 96
to 98% when treated with thivam dust, only 2 zseds of 600 treated with ethephon-
thiram alurry remalned dormant when seeds were planted immadiately after treatment
or were planted 1, 2, 4, or 8 weeks after treatment,

Resulie with promptly cured seeds of the 1972 crop of Virginia-grovn Florunner and

NC Acc. 344 were somewhat at variance from those of the 1971 KC Acc. 344 aeeds

(Table 4). Seed treated with ethephon-thiram glurry showed from 4 to 16% dormancy
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TABLE &4.==FPercent dormant seeds In promptly cured 197Z2-crop Florunner and NG Acc.
344 peanuts when subjected to different treatments and plénted in green=
housc sendbed at Belrsville, Md.

Plantinge
Treatments First Second 1f Third 1/ Fourth 1/
R 344 Flor. NG 344 Flor. NC 344 Flor. NC 344 Flox,
% % % b % % % b4
Untreated 94 90 90 90 79 79 a0 g1
Thiram-Ho0
slurey 93 7l 93 &2 a9 69 BY 52
Ethephon-thiram
slurry, fresh 2,3f 14 6 7 7 9 4 1 2
Ethephon~thiram
slurry, 30 min 9 & .. .- .- .- ‘e ‘e
Ethephon-thiram
slurry, 24 hr 26 13 . .- . “n ‘e ..
Ethephon~thiram
zlurry, 15 days .- . 16 la . “a ‘e .
Ethephon-thiram
slurry, 30 days .. . . .. 13 7 ‘e ..
Ethephon=thiram
slurry, 60 days, .o “n . ‘e . e 8 13

l/ Sced used in these plantings were stored in sealed fiber druma at 4.4C until
planting time, with ethephon-treated seeds and seeds not 50 tredated in separate
drums.

2/ Ethephon at 1x106~% concentration.
3/ Sceds were planted immediately after treatment,

for Tlorummer and from 7 to 26% for RO Acc. 344 when planted immediately after
treatment or 30 min, 24 hr, 15 da, 30, or 60 da later. When the promptly cured
seeds wore Stored at 4.4C for 60 days before treatment with the slurry and were
planted immediately after treatment, results were comparable to those with WC Azc.
344 peeds from 1971. WC Aec. 344 had emly 1% znd Florunner 2% dormant seeds.

Excellent release from dormancy resulted from use of the ethephon=thiram slurry on
other lots of promptly cured WC Acc. 344 and Plorumnner seeds that were stored at
4.4C for 90 days bafore treatment {Table 5), Omnly 1 to 3% of HC hecec, 344 and
Florunner gecds were dormant when planted immediately after the slurry treatment
or when planted 24 hr and 39 days later.

The failure of ethephon to velease all, or cssentially all, of promptly cursd 1972
gseeds from dormancy was puzzling, becauss two years of nearly perfect resulcs hed
been cbtained from use of this ethylene-producing chemical, Reports of a similar
failure Fully to release promptly cured seed of NC Ace, 344 and Florunner fzom
dormancy came through personal communication with X, M, Rogers, Agricultural
Research Serviee agromomist at Auburn, Alabama.

Inquiry revealad that the ethephon formulation uaed on 1970 and 1971 seed, Amchem
68=62, differsd chemically from that used on the 1972 seed, which was Amchem 68-240,
Formulatlen Amchem 68=62 was unrefined technical ethephon, which contained

ethephon in several different but chemically related forms, &ll of which were active
in releasing ethylene in blelogical systems. Formulation 683=240 was refined
technical ethephon, which contained only 2-chloreethylphosphonic acid as the
ethylene=producing ingredient, Apparently the purer acid was not as efifective as
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TABIE 5.-=Percent dormant seads in promptly cured 1972-crop Florunner
and NC Acc. 344 peanuts that were stored at 4.40 for 20
days, then subjected ta different treatments and planted in
greenhouse sandbed at Beltsville, Md.

First planting

Second planting

Treatment 2/23773 4/3/73 1/
NC 344  Flor. HC 344 Tlor.

A % % %
Untreated 51 35 40 4l
Thiram-H;0 slurry 45 21 41 25
Ethephon-thiram slurry, fresh 2,3/ 2 1 1 1
Ethephon-thiram slurry, 24 hr 3 1 .- .-
Ethephon=thiram slurry, 3% days .. .e 1

17/ 8eed for this planting werc stored in sealed fiber drums at 4.4C
until planting time, with treated seed and those not so treated In
separate drums, -3
27 Ethephon at IX107”M concentration.

3/ Seeds were planted immediately after treatment.

the mixture of ethyleng-releasing substances.

When nondormant seeds of NG Acc. 344 were planted in =0il in a greenhouse bench,
and seedlings were harvested 23 days later, ethephon=thiram slurry seed treatment
had no adverse affect on seedling development as measured by dry welghr of top
portions of che planta. Simlilar results were obtained when nondormant sesds of
Florunner and Tifspan were growm in soll in 4=in clay pots in the greenhouse and
harvested 45 days from planting. When plants of Tifspan, Florunner, and
Florigiant were grown in unlifermly spaccd hille in the field ar Holland, Va.,
ethephon-thiram alurry treatment of the seeds had ne signifiecant effect on pod
vield or on market grade of the crop produced.

Under the conditions of our tests, ethephon-thiram slurry treatment of sceda from
representative varieties of our three principal market types of peanuts (Spanish,
runnew, and Virginia) had no discernible detrimental or beneficisl effect on early
seedling development or om yield and market grade of the crop. Ethephon used on
NC Acc. 344 seeds in the seedling~development study and on aseeds planted in the
field for yield and market grade data was Amchem formulation 6362, Ethephon used
on zeeds of Tifspan and Florunner in the seedling developmenr study was Admchem
68=240,

Dur resulrs with Amchem 68~62 suggest that rhis material used as a slurry in
conjunction with thiram {or perhaps orher fungicides) might be the amswer to our
long search for & pracriecal procedure for breaking peanut seed dormancy, both in
research and on & cormercial basils. Additional research will be nesded to deter-
mine whether the form of ethephon now commercially availsble will be equelly as
effective for such a purpose,
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FARLINESS OF FLOWER OPEWING AND POTENTIAL FOR POD
DEVELOFYENT IN PEANUTS, ARACHIS HYPOGAEA L.
by
Johm €, Bear and W. K. Bailey
Rescarch Agronomist and Research Horticulturlst
Plant Genetics and Germplasm Institute, Agricultural Research
Service, U. $. Department of Agriculture, Beltsville Agrieultural
Research Center, Beltsville, Maryland

ABSTRACT

A high proportion of the first 25 flowers to open on plants of diverse pesnut gomo-
types developed inte mature pods, As flowering progressed om plants of four geno=
types representing 4 wide range of maturity, the potential for a flower to give
rice to & wature pod decreased. Copicus flower production by peamuts over &

period of 6 to 8 or 10 weeks provides a continuing opportunity for the development
of additional podas anytime during the Fflowering periecd that the plants are capable
of supporting such developmont.

INTRODUCTION

The peanut, Avachig hypogaea L., haa an indeterminate habit of flowering and
fruiting. One striking characteristic of plants with such a growth habit Is the
production of many more flewers then the plants can support in the production of
fruits and seeds. The peanut i1s no cxception. A number of Authors have noted
that only a small proportion of peanur flowers give rise to mature pods (1, 2, 3,
4, 5, 6). Many investigators lament the low ropreductive efficiency of the peanut
and urge that something be done to remedy the situation so¢ that full advanrage may
be taken of the copiocus flewer prodection of the plancta,

Few of the flowers that open late produce mature fruics on plants that are inderer=
minate in flowering and fruiving, unless soemethiog in the preduction envirommentc
prevents the early flowera from functioning, We underteok this research to
determine the relationship between early flowering and pod development in peanuts.

MATERIALS AND METHODS

Plants for this study were grown in the field and in compost soil in benches and in
3~bu ar 1-bu wood-venser baskete in the gresohouse ar Belteville, Md. Each
planting conaisted of genotypes representing the full range of maturity gvailable
in Unlted States peanut varieties, Within each planting, individual plants or
small numbers of plants of each genotype were arranged in a random manner within
replications ro let each fully sample the production enviromment. The number of
plants of each genotype In the plantings ranged from & to 32 in the gresmhouse,

and 48 in the fleld. Plants were spaced 30 Inches apart in 3~ft rows in the field.
Spanish and Virginie-type plants were spaced 12 and 16 inches apart, respectively,
on the greenhouse benches. A single plant was growm in each basket. ESpanish and
erect=growing Virginids were grown in %-bu baskets, and the runners were growm im
1-bu baskets, Two seeds were planted per hill or basket. After seedling
emergence, the plants were thimmed eo ene per hill or basket. Alr temperacure In
the greenhouse ranged from about 22¢ to 32C,

Daily flowering records were made for imdividual piants in all plantings. In all
plantinge except the firat, after a given number of flowers had opened om each
plant, flowers that opened subsequently for 30-60 days were removed each day befere
9:00 an by detaching the calyx tube (hypanthium) near its base, This operatfon
left the ovary intact. For convenience, the detachment of the calyx tube near 1ts
base is referred to as deflowering or flower removal.
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Plante were dug individually 50 to 75 days after opening of last flower before the
beginning of flower removal, After being washed and dried, the pods were opened,
and records were made of the number of maturc poda on each plant. A pod was con-
sidered mature if one or more seeds therein was well developed and appeared free
of scedeoat wrinkles, and the interior of the shell was dark or brown-splotched.

In the first planting, daily flower rceords were made for each plant, but no
flowers were detached, Plants were dug 52 to 75 days after the deys on which the
25th flower opened, and reeords were made of the numbor of matwre and almoat-
mature pods on each plant,

In a later test with 30 plants of each of & genorypes, rvepresenting a wide range
in maturity and planted carly in July im baskets in the greenhouse, flower
production on individual planta of the Z edrlier-maruring lines was limired teo the
first 15, 25, or 35 flowers that opened; and on the 2 later-maturing lines the
first 15, 25, 35, or 50 flowers. 4&ll flowers above the predetermined numbers were
ramoved.,

In this work we asgumed that peg elemgatlon began soon after rhe flowers opened.
The temperature was favorable continucualy For plant development, and the plants
werc maintained free of obvious moisture stress. The use of evaporative cooling
to reduce tempardturc in the greenhouse during the late spring, summer, and early
fall helped to malntain relacive humidicy at a favorable level during daylight
hours,

RESULTS 4AND DISCUSSION
In a preliminary experiment, plants of 127 genotypes, grown in greeohouse benches,
produced an average of 24.5 mature pods each when dug 52 te 75 days after the day
on which the 25th flower opened on egch plant {Table 1), Results of 2 later

TABLE 1,--Mature poda produced from 25 flowers om genotypes of peanuts
planted in greenhouse, Beltsville, Hd. June, 1972

Days from 25th Mature
Genotype floier to harvest pods 1/ Renge
Ha. No. Wo.

Chico (PI 268661) 52 3z 27-39
Tifspan 55 24 22-246
Tennesser Red 55 21 18=23
Spancross 55 24 19-2%9
Goldin 1 65 25 24-25
Florigiant 65 23 17=25
Florunner 65 28 18=42
Florispan 65 25 23-26
Virginia 61k 65 2/ 31 27-37
NC 4 65 26 23~30
NG 4K 65 2/ 19 10-25
Sgutheaatern Rumner 54=15 75 16 9-20

L1/ Average 4 planta,
2/ 3 plants only,

planting, reported elaewhere (7), suggest that all genotypes except Chico and .
Southeagtern Runner 56~15 require about 9 days more time from flowering to mature
seeds than was provided in the first planting., Compensetrlon for this deficiency
was provided by including in the mature-pod category those pods clasaifled as
almost=mature, On the basis of our experience, such pods would have been
considered mature 5 days later,

Fesults of this preliminary test, in which ne flowers were removed from the plants,
indicate strongly that a very high proportion of the first 25 flowers on all but
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a wery few plants of these 12 genotypes developed wature pode. The presence of
more than 25 mature pods om certain plants probably resulted from additiomal
flowors that opened on these planta on the day the 25th flower epened, or from
flowers that opened the day or two after the 25th flower appeared. An evarsge of
5.5 flowers opened 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 produced an average of 88% mature pods (Table 2); the first 25 flowers

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

Number of flowers per plant

Genotype 5 75 35 =5
Fods Range Pods _TRange Pods Range Pods [Range
Mo, No. Ho. Ho,. Ho. Mo, No, No.
Chico {PI 268661) 12 9-15 17 13=21 20 15-25 e wa
Tifspan 12 9=15 16 7=28 21 17=23 ve .
Florunner 15 14=17 21 10u27 24 159=32 26 21=34
Southeastern
Runner 36=13 14 10=16 20 14-27 22 11-30 23 17-27

that opened produced an average of 74% mature pods; the first 35 flowere produced
an average of 62% mature pods; and the two later~matoring genotypes produced 49%
mature pods from the first 50 flowers. Although an Avorage of B8Y of the first 15
[lowers to open produced mature pods, only 53% of the next 10 flowers that opened,
33% of the next 10, and 10} of the next 15 produced mature peda (Fig. 1).

a&Y
53%
33%
10%
Firsk 15 Hexl 10 Wext 10 Next 10
Tlowers Flowers Flowers Flowers

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

Thus, as flowering progressed, the likelihood that a flower would give rise to a
mature fruit decreased.

The ocrcasiomal excess of wature pods over the numbar of flowers lefr on the plants
probably resulted from our fallure to remove certain flowers with short calyx tubes
bofore the pollen tubes resulting from self-pgllinaticn had passed the point of
detachment, Such Flowers probably opened just a few days (1=3) after deflowering
on a given plant began., Orherwise fruits would not have matured by digging cime.
In this test, plants of Chico were dug 50 days from beginning of deflowering,
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Tifapan at 55 days, and Florumner and Southezstern Runner at 65 days, When a later
test {7) showed rhat 5=10 days more time was needed for zll genotypes except Chico
to mature, pods judged almost-mature were added to the matures.

With such striking evldence that the first flowers to open on 2 peanut plant have
potential for developing into mature pods, we calculated the number of mature pods
with rwo seeds each of 11 genotypes that would be required for a yleld of 2,000 1b
per acre at & glven plant population (Table 3), The number of pods ranged from an

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

. Pods per plant
Variety Ay wtfpod Plant population/a to glve 2,000 Ib/h
B Hos Ho.
Chica (FIZ63661) 0.8 72,600 16
Tifspan 1.0 54,450 17
Florunner 1.5 29,040 21
Southeastern
Bunner 56-15 1,35 29,040 23
Florigiant 2.5 20,040 12.5
Virginia 72R “ " "
NC 17 2.5 34,800 i0
Shulamic » " "
Virginia Bunch &7 1.5 34,800 17
Goldin L " n 1"
Tlorispan " n "

averagae of only 10 per plant for large-seeded Virginia bunch vardeties such as
WG 17 zod Shelamit with 34,800 plant par acre, to 21 and 23 per plant for
varieties such as Floxunner and Southeastern Runner 56-15 with 29,040 plants per
acre, The other varierles were intermediate.

In a subsequent planting in baskets in the greenhouse, we had plammed to begin
deflowering the large-seeded Virginies after appearance of the 15th flower, and
other genotypes after the 20th flower. Hewever, because of time limitacioms,
deflowering began after the 12th flower for UF 701153, the 13th for Shulamit and
Floriaspan, the l4rh For Virginia 72R and Southecastern Fommer 56-13, and the 18th
for Florunner and Geldin 1. The other genotypes were deflowered on schedule. More
than 84% of the [lowers left on the plants in this test produced mature pods
{rable 4), An average of 92% of the flowers on genotypes with &n evect ov
decumbent habit of growth produced mature pods, in contrast to enly 647 for the
runner genotyped, For planta of the runmer genotypes growing in the I-bu baskets,
space was inadequate to achieve normal development. The other gemotypes, whieh
grew in k-bu baskets, were not as restricted In their development. Perhaps this
observation a2ccounts for the difference in their vespective performance in our
teat,

To determine whether or not our experience with peanuts in the greenhouse might
have relevance in the field, we planted 48 hills each of Chico, Tifspan, Tlorunner,
and Southeasternm Runner 56-15 in the fleld, We removed flowers from individual
plancs afeer the appearance of che 25th ar 50th flower. Chier plants were dug
individually 55 days after defloweving began, Tifspan at 65 days, and Florunner at
75 days. BSouthecastern Runmer 56-15 plants were mot dug, because they wore still
immature when the tc8t 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 wae given to compensate For the cool might kemperatures that prevailed
in the field late in the growing season. Wight air temperatures in the greenhouse
were rarely lower than abour 22C.

Resulte of this test confirmed vesults of greemhouse tests, which indicated & high
potential of early-opening flowers for pod production (Table 5). Substantially
more pods were found on plants of all thrce genorypes than flowers that had been
lafe on the plant, especially when plants were restricted to 25 flowers e=ach. 4
similar situation existed for certain, but not all, plants with 50 flowers each.
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TARLE 4.--Mature pods produced from various numbers of flewers on greenhouse=growm
peanut genotypes planted February, 1973, Beltaville, Md,

Flowers </ Mature pods HRange in pods

Genotype per plant per plant per plant
Wo. HNo. No.

Chico (PI 268661) 20 21 13=23
Tifspan 20 1% 13=28
All-3 1f 20 19 724
TP=716-2-1 1/ 20 19 15-22
Goldin 1 18 15 12=19
Florispan 13 12 7-20
Shulamic 13 11 8«16
Flaorigiant 15 9 6-12
Florunnar 13 11 9m=14
NC-Fla. 14 15 10 8=15
UrF 70115 1/ 12 13 7=15
Virginia 72R 14 10 7-13
Southeastern Runner

56=15 14 g 6-14

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

TABLE 5,.--Mature pods produced from 25 and 50 flowers per plant on three peanut
genotypes grown in field ac Belteville, Md. 1972

Number of flowers per plant

Cenotype 25 50
Pods  Range Fode  Range
No. Ho. No. Wo.
Chico (PI 268661) 43 25-62 54 43-73
Tifspan 56 Lh=79 50 25=73
Florummer 31 16-38 53 1/

1/ 0ne plant only.

The calyx tubes of flowers on plants 1o the field were considerably shorter than
those on plante Iin the greonhouso. 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 darachment of the calyx tubea, Despite thie situatilon, these results
suggest that a high proportion of the Flrsc 25 flowers that open on peanut plants
growing under favorable conditions in the field can be expected to produce poda.

Wo sugpgest that in future research of this sort, in either the field or greenhouse,
detachment of flowers be no later than about 7:00 am., This procedure should help
avold possible pod development from flowers with short calyx tubes.

Peanur plenks are emall when flowering begins and presumably can support the
developmont of only 2 limited nunber of pods. As plant size increasges, plants are
able to support the development of additicnal pods, Shibuya {5) reported a steady
increase in the number of maturcd fruit om plants of the Java Shoryu Ho, 3 variety,
begimning with the 1lth week after sowlng (4.6 av) and continuing to the I7th wk
{51,2 av}.

Under field somditions in the United Scatea, peanut plants flower over a period of
sixz to eight or ten weeks, Consequently, any time after flowering begins that the
plant can support the development of additional pods, the flowers to provide the
additional fruit are on hand, over & perled of 6 to 8 wk or more. From this stand=-
point, the peanut can be considered to have & highly flexible, efficient reprodue-
tive system, Perhaps we should concentrate on the development of peanut varlctics
with suflicient plant metabolism te support Increasingly heavier fruit loads and
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disregard flowers that are nonfunciiomal in fruit production,

Shear and Miller (8) showed that the peanut plant quickly restores the number of
fruits it will bear when fruits are artificfally removed. In commenting on the
surplus of floweraz on peanut plents, Gregory et al. (9) state: "Thus it appears
that the over=production of flewers is related to a spurvival mechaniem coming down
from pre-cultivation times and does not necessarily represent the stupendous
opportunity for production == commonly implied In some discussions of this subject.
It is more likely that it is evolutionally related to frequent depredations of
wild piga and climatic disasters, pessible in the long =cason of growth in the
tropics."

This evolutionary survival mechanism in eultlvated peanuts serves a useful purpose
today, becanae it insures that flowers are available over & long period of time to
enhance the frult load any time the plant iz capable of sustaining the development
of additiomal fruit. Thia unique mechanism enables peanuts te produce bountiful
ylelds under seaspnal condirions that tend to cortsil ¥ield of erops with
determinate habits of flowering., Thus the heavy production of flowers by peanut
plants over 2 long perlod of time ig a boon to production, rather than evidence of
an ineffiecicnt reproductive system.
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COMPOWENTS OF EARLINESS OF MATURITY IN
FEANULS, ARACHIS IIVPOGAEA L,
by
W. ¥. Bailey and John E, Bear
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Plant Genetics and Germplasm Institute, Agricultural Research
Service, U.5., Department of Agriculture, Beltsyille Agriculturel
Research Center, Beltsville, Maryland

ABSTRAGT

We identified four characterlsties of very early-, early-, medium-, and late=
maturity elasses of peannts, Arachis hypogaea L., that contribute to difference
amorg them in tlme From planting to optimum meturity. These arc average number of
days {a) from planting to opening of the first flower om c&ch planr; (b) from
openlng of the firat Flower to opening of a given number of flowers from 15 to 30
per planti {(c) from opening of & 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 uws to account for differences in maturity of up to 50 days among
the maturity classcs. Ilowever, our data arc inadequate to account fully for the 15
days differences in maturity between the medium= and latc=maturity classes.

INTRODUCTION

Earliness of waturity in certain varieties of peanut, Arachis hypogaca L., ranges
from about 100 days for Chice (PI 268661) to about 150 dayas for Southeastern Hunmer
56-15, when both are planted in south Georgia in wmid-April to early May. Little
published information iz available on the characteristics of differomt types and
varictics of peamuts that contribute to differences among them in length of time
fron planting to optimum maturity. We report herein results of research in which
we scck to identify some compoments of maturity in representative varietles of
Virginia {ss., hypogaesa, var. hypogaea), Spanish (ss. fastigiata Waldron, var.
vulgaris, Harz), and Valencia (ss. fastigiats Waldron, var, fastigiata) type
PERNULE,

MATERTALS AND METHODS

The general materials and methods used in this study are the same as thosc
described elsewhere (1), An additienal procedure was used, which was designed to
provide Information on how long pogs might be expected to remain reasonably strong
after the seeds in appended pods had matured. Here we deferred the digging of
individual plants of the reprcscntative genotypes included in our study until as
many as 100 days afrer deflowering began. Ar digging, observations were made on
relative peg strongth of attached pods and on the apparent physical condition of
seads in the atrached pods and In the compararively few detached pods encountered.

In another aspect of the study, wo deotached all early flowers that appeared om
plants of Chico, Tifspan, Florumnner, and Southesstern Runner 56=15, grown in the
greenhouse, until 4 to 5 flowers opened the same day on a given plant. These
flowers, along with those that appeared the next day, were left on the plant to
develop. After the second day of undisturbed flowering, deflowering wae resumed
for 30 days, Thirey, 40, 50, 60, and 70 days after the resumption of deflowering
for the Individual plants, three or four plants of each gemstype were dug. The
pods were washad, 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 dricd pods and seeds on the half=shoell. Included in this study were
representatives of four fairly disrinet waturity groups of peanuts, These groups
amd the variety we ehose to reprosent each are: (&) unusually early, Chico;

(b) carly, Tifspan; (c) medium, Florunner}; and (d) late, Soucheastern Runmer 56-15.
When planted between mid-April and early May in south Georgia, Chico ig usually
ready to dig in about L00 days, Tifspan in about 120, Florunner in &bout 135, and
Southeastern Tummer 56-15 in about 150 days., In this study we sought, for each
genotype, infommacion on the mumber of days (a) from planting to opening of firat
flower; (b) from opening of flrst flower tov oponing of a glven number of flowers om
the same plant; (¢) from opening of & flowcr to maturation of sezeds in pod
developed therefrom; and {d) from maturation of seeds in & ped to major
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deterioration of strength of peg by which the pod is attzehed to the plant,

Deflowering or flower removal as used herain consisted of detsching the calyx tube
{hypanthium) near its bage before $:00 am, This operation left the ovary ilntack,
In this work we sssumod that peg elongation hegan scon after the flowers opened.
The temperature was favorable continususiy For plant development, and the plants
wers malntained free from obvicus mofsture stress. 'The use of evaporative cooling
te reduce temperature in cthe greemhouse during the lats spring, summer, and ocarly
fall helped to maintain relacive humidity &t a favoreble level during the daylighe
hours.

RESTLTS AND DISCUSSION

Generally, genotypes that mature early bepan flowering earlier chan those that
meture late (Tables 1 and 2). Chico, which matures about 20 days earlier than

TARLE l.=-Days from planting to initial flowering for peanut genotypes
of four maturity classes planted in the greenhouse in June
and early T'ebruary at Belteville, Md,

Deys Crom planting to first flower in

Maturity classes

and Greenhouse bench Greenhouss baghets
in June in early Fobruary
Genotypes Average fa Avera. Ra:
nge yerage nge
Dayd Days Days Days
Vory early=-maturity
Chico {PI 258661} 22,8 22=24 28.6 27=34
Ezarly-maturity
Tifspan 25,0 0 30.8 27=37
Spancross 26,0 25-27 . .
Tennesasee Red 23.8 22-25 . e .a
TP=716-2=1 1/ .. ‘e 28,5 26-32
AU-3 1/ .e . 30.9 29=34
Medivm-maturity
Goldin 1 30,5 29-32 35,2 30-39
Florispan 30.3 29-32 39.0 32-45
Florunner 28.3 27-30 35.3 31=41
Florigiant 28.3 2829 3.4 31-38
NC 4 1/ 32.3 31-34 . ..
HG 4X 31,0 28-35 . ‘e
Virginia 6lR 30.5 29-31 va ae
Virginia 721 .- . 34,1 32=37
NC=Fla, 14 . . 33,8 29-39
Shulamit .- .. 36.7 Ah=&0
UF 70115 1/ “n ‘e 37.6 34-41
Late-maturity
Seutheastern Runmer 56=-13 29,3 28-31 34,5 33-33

1/ Advanced breeding line.

cammercial Spanish varietics, begén flowerding sbout 2 days eerlier than the early
group. This could account for 10V of the 20-day difference In earliness of
maturity batween these two groups., The early group began flowering an avevage of
3.8 days carlier than the mediur-marurity group, which includes most commercial
varieties of the Virginia type. This could account for 25% of the 15-day
diEference in marurity between these two maturity groups. Scuthegstern Runner
56-15, which requires sbout 15 days longer to reach full macurity then varictiaes
of medium maturity, began flowering at about the same time &a the medlum~maturity
representalives. Chico began flowaring 6 days earlier than Sourhesstern Runner
56-15, This could aceount for about 12% of che 50-day difference in days to
maturity between the two.
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TABIE 2.==Days from planting to initial flowering for peanut genotypes of four
maturity classes planted in the greenhouse in sarly July and in the fleld
in early June at Beltsville, Md,

Days from planting to first flower in

Maturity classes

and Greenhouse bench Greenhouse bagkata Field
Cenotypes in early July in early July in aerly June
ype Average  Range Average Range Average  Range
Days Days Days Days Daya Days
Very early-maturity
Chico (PI 268661) 18.8 18=20 23.6 22-31 37.0 35-41
Early=maturity
Tifapan 20.5 19«21 26.0 24-31 9.4 37-42
Medium-maturity
Florunner .y ‘e 28.7 25-30 0.0 36=43
T 439=16-6 1/ 25.3 22«27 . Ve . aa
Latc=maturity
Southeastcrn
Runner 56=15 25.0 23=23 1.2 25=37 £1.0 38=45

1/ Advanced breeding Iine.

Generally, gonotypes that began flowering early accumulated & given oumber of
flowers in a shorter time than genotypes that began to flower later. Once
flowering began, Chico gecumulated 10 flowers per plant an average of 1.3 days
sooner than khe early group (Compiled from table 3). The early group accumulated
10 Flowers per plant an average of 3.6 days sooner than medium-maturity genotypes.
Mediun=maturity genotypea accumulated 10 flowera per plant only 0.7 day sconer
than late-maturing Southeastern Rummer 56-15. Very early=-maturing Chice
accumylated 10 flowers per plant within 3.3 days after flowering began, in contrast
to an average of 3.% days for Southeastern Runner 56=15.

Chico accumulated an average of 20 flowers per plant 0,9 day sconer than the early
group (Compiled from tebles 3 end 4), The early group accumuelataed 20 flowers per
plant 4.4 days earilier than medium=maturity genotypes. Mediom-maturity genotypes
dceumulaced 20 flowers 2.2 days earlier than Southeastern Runner 56-15, Chico
accumulated 20 flowera per plant 4.4 deys after flowering began, whereas
Southeastern Runner 56=15 required 11,8 days.

Chico accumulated 30 flowers per plant within En average of 5.4 days after
flowering 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 Tifapan, an average of 4.6 days sooner than medium=-maturity
genotypes! and medium=maturity gencrypes an average of 2.8 days sconer than the
late Southeastern Runner 56=15.

Under our test condirions im the greevhouse during the summer, seeds of Chico were
nature in about 50 days after the flower opemned; Tifspan required about 60 days;
Florunner about 70 days; and Southeastern Rummer 56=15 an estimated 75 days or
more {Fig. 1 and 2), Qur obgervations did not extend beyond 70 days after
floworing, Our eatimate of 75 days or more for Southezstern Runmer 56-15 seeds to
mature is bascd on the appearance of the seeds and the interior of the shells 70
days aftor flowering.

Differences among the genotypes in seed development werc strikingly evidemt 30
days after flowering, Fresh pods of all genotypcs appeared to be near full size.
At 30 daya, fresh seeds of Chico appeared to be full gize, seedcoats were thick
and fleshy, and collapse of fleshy endocarp inside the shell was about complete.
Fresh seeds of Tifspan were epproaching full size, seedcoste were very thick and
fleshy, and endocarp inside the shell had nmot all collapsed, TFresh seeds of
Florumner wcre about one=third to one=half full silze, sesdcoate were very thick
and fleshy, and endocarp had just begun ro recede. TIresh seeds of Southeastern
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TAELE 3.=-=Dayz from first flower to 10th and 20th flower for peamut genorypes of
four maturicy classcs planted in the greenhouse in June and early
February at Beltsville, Md.

Maturity classes

Days from first flower to

10th flower in

20ch flower in

and Greenhousa baakets Greenhouse bench Gregnhouse bench
genotypea in early February in June in June
Average Range Avernge Range Aversage Ranga
Days Days Dayg Daya Days Days
Very carly-maturity
Chico (PI 268661) 3.5 2a5 1.0 2-4 5.0 Gty
Early~maturity
Tifspan 5.3 3-8 5.0 48 8.3 6=13
Spancross v . 4,3 4-5 6.8 =7
Tennessee Red 5 . 4,5 f=5 8.0 =10
TP 716-2-1 1/ 3.7 f10 . . .. .
AU=3 1/ 4.8 =7 .e 'a . e
Average ) .e 4.6 “ 7.7 .
Medivm=maturity
Galdin 1 Fed 5=10 6.8 6-8 9.8 $=11
Florispan 6.2 &5 7.0 6-9 9.8 g-12
Florunner 3.5 7-11 8.5 7-10 11.5 10-13
Florigiant 3.5 7-10 9.0 2=10 12.5 11-13
NG 4 .. . 7.5 5=9 11.5 9=13
KC &4X . ‘e 9.8 8-11 12.8 10=15
Virginda 61R 0w on 10.0 7-11 13.0 1113
Virginia 72R 8,3 7-12 we .a ‘e .
NC-Fla, 14 7.2 5=15 ‘e * . as
Shulamit 9.4 6=11 . .e . ws
uF 70115 1/ 7.2 5-15 .- e . o
Average 7.9 v 8.4 .o 11.6 .
Lata-maturicy
Southeastern
Runmer 56=15 8,9 7-10 8.8 F=11 12,8 11-15

1/ Advanced breeding line,

TABLE &4 ,«=Days from first Flower to 20th flower for peanut genotypes of four
maturity clagscs planted in the greenhouse in esrly July and in the field
in early June at Beltsville, Md.

Maturity classes
and
genotypes

Bays from first to 20ch flower in

Very early=maturity
Chieo (PI 268661)

Barly~maturity
Tifspan

Medium-maturity
Florunner
F 439=16=6 1/
Late-maturity
Southeastern
Runner 56-15

Greenhouse bench Greenhouse baskets Field
in early July in eurly July in early June
Averago Ranpe Avarage Range Averspge Range
Days Days Days Daya Days Days
4.3 2-6 4,2 2-7 3.9 2=5
4.9 =8 5.0 2=7 3.4 2-7
4 a 2.7 6=11 6.8 h=12
10.5 9-12 . Ve . .e
12.6 11-14 11.4 5-15 10.5 7=-15

1/ Advanced breeding line,
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TABLE 5.=-Days from first flower to 30th flower for peanut genotypes of four
maturity elasses plented in the greenhouse in early July and in the Field
in early June at Beltsville, Md.

Days from first Flower ke 30rh flower

Haturltydclasscs Greenhouse bench Greenhouse baskets Field
an in early July in eariy July in early June
genotypes fivegapn Rangc fiverapge Range Average Range
Days Daya Daya Days Days Days
Vory early-maturity
Chico (PI 268661) Sudk 3-8 Sa7 3-9 5,1 3-7
Tarly-maturity
Tifapan 7.9 G=12 T3 Lm0 b7 3-10
Medium=maturity
Florunner .y .o 12,0 9=15 8.9 5=16
I 439-16-6 1/ 12,7 12-14 . .o 'e .
Late~maturity
Southeastern
Runner 56=13 14.9 14-17 13,6 12=17 13.4 =13

1/ Advanced brecding line.

Runner 56=15 were tiny with very thick seedcoats, and were imbedded in thick fleshy
endocarp inside the shell,

Thirty=day pods of Southeastern Rumner 56-15 collapsed during drying, but the shells
of the other genotypes rerained thelr shape. Dried seeds of Scutheastern REummex
5615 at 30 days were tiny and comeilsted largely of seedecats. Dried seeds of
Florunner were quite small but somc development of cotyledons had oceurred, Dried
seeds of Tifspan approached one-fourth size of mature sceda, Dried seeds of Chieo
were about one-half the slze of mature seeds of this genotype.

Qur results agree reasonably well with findings of Pickett (2) and Schenk (3).
Pickott reported that Virglnia Bumeh 67, a representative of our medium-maturity
group, requirad abour 65 days from the time pegs entered the soil to macurity of
the seeds. Schenk reported that Dimie Spanish, the equivalent in maturity of our
carly group, produced mature seeds 49 days after pegging. However, Schenk states
that the pega of Dixie Spanish that he tagged were in the sedl already at the time
he tagged them, Schenk's Virginia Bunch 67 required about 70 days to develop
mature sceds, but the pegs that he tagged of this varlety were still aerial at the
time he tagged them. After tagging, Schenk piled eoil arcund the pegs.

Our estimates of the number of days that pods remained stromgly attached to the
plants after the sceds in the appended peds had matured, ranged from about 30 to 35
days for Chico and other Spanish genotypea to 38 to 59 days for the later maturing
genotypes (Table 6)., Our data on this characteristic are from 2 single planting
and arc nmet extensive, Consequently, these estimaces should be considered
tentative. The comparatively low values for Spanish are based onm diggings made 80
days after deflowerimg began. A longer delay In digging might have increased
substantially the values for Spanish and made them more comparable to theosc for the
Virginia genotypes,

We consider as highly significent our finding that pcgs can remain Firmly attached
to peanut plants for 30 to 60 days after seeds in the appended pods have matured.
Only an occasional ped or two from a few plants of certain genotypes were detached
when digging of individual plants was delayed up to 67 days after the first flowers
that opened on these plants had ample opporetunicy te develeop into mature poda. The
occasional pods that were detached at digging may have been locared in the vicinity
of mini-hetspots for peg-decaying microorganisms In the highly organic greaemhouse
compost soil, We cannot predict how long pegs might remain firmly ettached to
plants after the seeds in attached pods have matured, if the soil were comparatively
Free of pepr-rotting miercorganisms,

The ability of pegs to remaln atrached to plants Llong aftor the asseds In attached
pods have matured, allows the plants te set and mature fruit over 4 comparatively
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TABIE 6.--Days from estimated maturation of oldest pod to digging for peanut geno-
types representing four meturity classes planted in the greeshouse in
Hovember at Deltsville, Mid,

Maturity classes hdys from marurdbtfon of

and oldest pod ro digging i:i:?::d
anotypes hvarage Range
EEROLID Days Taye — Wo.

Yery early-maturity

Ghico (PL 268661) 29,7 25-33 3
Early-maturity

Tifspan 35.6 33=-37 7

Argentine 30,0 28=32 4

Starr 31.5 27=33 &

Comet 29.5 24=37 &

Spanhoma 3l.7 27-37 7

TP 931 1/ 32,7 30-36 6

TF 716-2-1 1/ 32.6 26=36 7
Hediiam-maturity

Goldin 1 58.2 5663 &

Tloprispan 58,0 54=64 B

Florunner 37.5 45-67 6

Flovigiant 49.7 £1=59 &

Shulamit 50.8 43-56 &

HC 17 37.8 35=41 5

Virginia 72R 6.4 42=52 5

F 439-16-6 1/ 56.0 4263 6

UF 714021 1f 50.8 L5-57 5
Late-maturity

Southeastern Runner 56-15 54.3 43-60 6

1/ Advanced breeding line.

long time without loss of the early fruit, TIo our tests, seeds inside pods that
had remained attached to plants 30 to 60 days after rhe seede had wmatured, appeared
to be in excellent physical conditicn. A sizable portion of seeds in the few pods
that were dergched at digging showed obvicus evidence of deteriocratien, These
obgservarions suggest that litcle seed deterioration need be snticipated ag long as
the seeds are in pods that ave Flrmly atteched to vigorous plants. The bleaching
of seepdeoat pigmonts thab many investigators associate with "over-mature” seeds

wag almogt absent Iin the seeds in the attached pods in our study,

Our results suggest that a practical procedure to determine the optimm time for
digging peanuts would be to walt until the pegs of the oldeat pods on rhe plants
begin to show evidence of weakening, and then dig them promptly. The senilor
author has used thie as his principal guide in deterwlning the optimum rime for
digging peanuta grown under e wide variety of comditiome over & pericd of 31 years.

The data presented herein suggest a possible explanation for the differemce in time
from planting to digging rvequired for representatives of the four general marnrity
groups of peanuts when grown under field conditioma., These data do not adequately
explain the reasons for differences in maturity betwesn the late-maturing Scuth-
efstern Runner 56-15 and other Virginla-type varieties.

The rxesults of this study are highly suggestive and not conclusive. The results
are presented at this time bacause our peanut research at Beltsville is being
discontinned. We hope that our data and the inferences drawn from them will be
sufficiently challenging to stimulato others to do additional research on the
problem,

For literarure citetions see page 47,
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SEED DORMANCY OF DIFFEREWNT BOTANICAL TYPES OF
PEANULS, ARACNIS HYPOGAEA L,
by
W. K. Bailey and John E. Bear
Research Hovticulturist and Resedrch Apgronomist
Plant Geneties and Germplasm Institute, Agriculrural Research
Seryice, U, 5. Department of Agriculeure, Beltayille Agricultural
Research Center, Beltaville, Maryland

ABSTRACT

Spanish and Valencia-type peanuts (ss, fastigieta Waldrom, vars. vulgaris Harz and
fastigiata) are froedquently described as lacking zeed dommancy. When seeds were
cured to a meoisture content of 5=7% in 8-16 days, certain Spanish and Valencia
genotypes showed as much as 70% seed dormancy, end one Virginia genotype as little
as 3%, TFresh, decidedly immature seeds of all genotypes falled to perminate when
soedeoats were removed and naked embryos were exposed to ethylene. As maturity
progreased, an inereasing propertion of fresh seeds of all genotypes perminated
when naked embryocs were exposed to ethylene, As scon as seedcoats became thinm, a
porclon of freeh sceds of all genotypes could be induced to germinate by exposure
of imbibed sccds te ethylene with scedcoats iptacc. Dormant, fresh mature, and
cured sceds of all meturity classes of all genotypes perminated when imbibed sceds
were exposed to ethyleme, or when seedeoats were removed and naked embryos were
exposed to ethylene.

IRIRODUCTION

The cultivated peanut, Arachis hypogaea L., consists of two subspecies: &s.
hypopaed, which ineludes the Virginia type; var. hypogaca; and var. hiraura Kohler;
and ga, fastigiata Waldron, which includes Spanish, var, vulgaria Harz; and
Valencias, var, fastipiata (1). Difference in 2eed dormancy is often cited as one
of the prineipal disrinpuishing charcacteristics of the two subspecice. Gregory (2}
lists among the characteristies for Virginia, "seeds,.. usually germineting omnly
after 30-360 days "rest period...'"; for Spanish, "sceds..., germinating imeediacely
upon maturity,"; and for Yalencia, 'seeds..., germinating immediately upon
maturity." Krapovickas (1) states "Groundnuts of subspecies hypogaea..., their
sceds have considerable dormaney, «.. » In subspecies fastigfata.,., the aseed has

ne dormancy ....".

Our expericuce in germinating Virginid, Spanish, and Valcneia peanut sceds that had
been cured in field stacks over & perdiod of 4 to 7 weeks largely confirms these
statements about the peed-dormancy diffcrences In these botanical wvariotics.
Howovor, we encountered considerable dormancy (up to 70%) in seeds of certain
Gpanieh and ¥Yalencia genctypes when they had been cured to 5-7% sced moisture in
89=16 daya, With this in wind, we investipated the wnature and extent of dormancy

in fresh and cured seeds of represcntative genotypes of these three botanical types
of peanuts,

MATERIALS AND METHODS

Sgaeda used in these stndies were grown at Helland, Va. and Belrsville, Md, Plants
were harvested at different stages of maturity to provide seesds with a range of
physiological development from decidedly immarure to fully mature, Fods were
handpicked from plants and washed in water, Some sceds were shelled immediately
after digping or after the washed pods had dried in thin layers oveormight at 21,1C.
Such seede ave identified as "freah.," Othcrs were shelled aftor curing for 4 to 1é
days, Curing was with pods in thin layers in an attic at 21=-35C, with air
circulating vigorously,

Shelled seede were graded into classes, based on stage of physiolopical development
as judged by appearance of the seeda and the interier of rhe shells. Principal

gaed classcs were: {3} "decidedly immature" = up to one-third mature size when
fresh, with seedcoats thick and fleshy, and aseeds imbedded in thick fleshy endocarp
that filled the cavity berween the inner shell and the seed; (b} "immature" ~—
betweon one-third and one-half mature size when fresh, with seedcoats thick and
fleshy, and cndoecarp beginning to recede in direction of the inmmer shell; (c) "large

40



immarure" — near full miture size when fresh, seedcoats thick aond fleshy te
thin, fleshy endocarp collapsed against the immer shell, with iwmer shell scill
whitej (d) "mature" -~ full mature slze, with very thin fully pigmented aeedcoats,
and interior of shell dark splotched to completely dark.

Germination tests were made In a greemhouse sandbed where 8ir tcmperature ranged
from 22=32C, or in a seed germinator At 25-27C. TIn the germinator, the seeds were
placed between layers of moist paper toweling on wire trays oy in sealed plasclc
boxes. TFirm ripe apples were ineluded in some of the plastic boxes to provide
ethylenc gasa to stimulare germination (3). In other boxes, the paper toweling was
moistened with a water solutlon of ethephon (2-chlorcethylphosphonic acid) at
1x1073y conecentretion, adjusted to pH 6.0 with 0.IN RaOH, to provide ethylene.
Seedgoats were removed from portions of certain lets of seeds before they were
placed in the germinator with and without a source of ethylene, Seceds that re=-
mained dormant when planted in a sandbed or on trays in germinator were handled
similarly, and they were placed back In the germinacor with and without a source
of ethylene.

In greemhouse tests, cach variety tredtment was replicated & to 8§ times, with 25
seeds per replicate, 1In tests in the germinator, the number of replications ranged
from 2 to 4, depending on the quantiry of seeds of the different maeturity classea
available. Greenhouse test plantings were dug, and seed dormancy counts were made
after 7-10 days. Dormancy counts for germinator testis were made after 3 or 4 days.
A& seed wag congidored to have perminated if cthe radicle had pierced the seedcoac.

A gound peed that had not germinated was coneidered te be dormant. Seeds without
seedcoats were considered to have germinated when radicles elongated 1/16 inch or
mere,

Differences in treatments of interest in this study were so obyious thar data were
not analyzed atatiscically. 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 707 in 1970, from 33 to 64% 1in 1971, and frem
8 to 27% in 1972 (Table 1}.

TARLE l.--Dormdnt seeds in Spanish peanute after
prompt curing and planting in a green-
house sandbed at Beltsville, Md.

Genotype 1970 1971 1972

3 % %

Argentine 65 63 27
Spanhoma 70 57 21
Spancross 38 B4 16
Tifspan 46 Sk 10
Starr 53 51 18
Comet 30 37 %
Tennessce Red 29 33 8
Improved Spanish 2B 56 46 ..

Dormancy levels for 1970 and 1571 were substanrlal. The dormancy levels for 1972,
when cured seeds were conditioned for 6 days at 21,1C and 11 days at 4.4C before
‘planting, were much lower than those for 1570 and 1971, but these seeds could
scarcely be considered te have "no dormAncy.” Dormancy levels for a select group
of 11 Virginia genotypes, after prompt curing and planting in the greenhouse sand-
bed, ranged frowm 11 to 61% in 1969, from 28 to 68% in 1970, and from 3 to 71% in
1972 (Table 2). Under the conditlons of our tests, cccasicnally certain Spanish
and Valencia genotypes showed secd-dormancy levels ap hipgh as or higher than
certain Virginfa genotypes.
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TABLE 2.--Dormant seeds in Virginla=-type peanuts
after prompt curdng and planting in a
greenhousc sandbed at Beltsville, Md,

Genatype 1945 1970 1972

% % %

WG 2 11 49 b4
HC 17 ‘e 63 71
Florigiant 6l 68 57
Florispan 25 48 HA
F 393-6 1/ &40 28 45
F 393-9 1/ 26 55 32
Shulamit v ‘o 42
HG-Fla. 14 .. .e 53
Altika v " 61
UF 714021 1/ ‘e . 18
UF 70115 1/ ‘e o 3

1/ Advanced breeding line.

The 11 ¥irginia genotypes with comparatively low levels of cured-asesd dormancy all
have Spanish germplasm in thefr breeding history. Florunner, Early Runner, and
Dixic Runner, with comparable aseed-dormancy levels ranging from 82 te 98%, also
have Spanish in their breeding history. Consequently, a generalization that the
prezence of Spanish germplasm in the breeding history of & Virginis-cype varlety is
responsible for or can insure a comparatlively low level of cured seed dermancy
scom8 untenable,

There perhaps is merit in a claim that Virginia genctypes derived as selections
from crosses between the two subspecies of cultivated peanuts cannot be considered
as clearly belonging to the subspecies hypogaes. However, insofar &s we know,
(with the exccption of §Spancross) the Spanish genotypesz and Tennesaese Red waed in
cur tests have never been Involved in crosses berween the two subspecles. The
prasence of a substantial amount of cured=seced dormancy in these representatives
of subspecies fastigiara suggests that current conceptions about seed dormancy in
this subspecies might need modification.

When sceds of 5 Spanish genctypes with 45 to 78% seed dormancy were storad for 30
days at 29.4C and planited in a greenhouse zandbed, dormancy was reduced teo 15 to
36% (Takle 3), The residual dormancy in these Spanish seeds averaged comalderably

TADIE 3.--Dormant seeds in promptly cured Spanish
peanut genotypes planted in greenhouse
zandbed soom after curing and after
storage for 30 days at 29,4C at
Beltayille, Md.

Genotvpe Initial 1/ 329?2%8
% %
Improved Spanish 2B 56 28
PTI 248759 66 24
PI 268644 78 36
PI 268634 45 15
PI 268771R 66 30

1/ Within a few days after completion of curing.

higher than that for comparably trefted seeds of Virginia genotypes with inltial
dormancy levels of 82 to 100% (4). The seed dormancy in these cured Spanish
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peamts wad not aphemeral in nature, and ite dissipation by warm-temperature
storage was no more rapld chan for dormancy of Virginia-type peanuts,

Within 2 or 3 weeks after peanut-pod development starts, pods attain Ffull size (5).
At this stage, acads are still quite zmall, with thick turgld seedcoats, and are
imbedded in rhe fleshy parenchymatous tissues (endocarp} of the fmmer shell. As the
seeds enlarge, the endocarp recedea and finally collapses completely by the time

the seeds attain Full size, Seedcogts remain thiek and turgld until seeds atealn
full aize. Scen thereafter, or concurrent with attaioment of full sfize, the
fleshiness of the secdecoats begins to disappear, At full mzturity, the seedcoats
dre very thin and fully pigmented.

In regearch on fresh-seed dormancy of Virginia Bunch 67 peanurs, Toole et al. {(3)
found that 8(0% of imbibed, dormant, fresh seeds of Virginie Bunch 67, which were
one-half to two-thirds mature gize, were induced ro germinate by & combination of
seedcoat removal and exposure to cthyleme (100 ppm in 8ir). In other results
(unpublished), less mature sceds (fresh, one-third mature slze or smaller) could
not be induced to germinate by such treatment.

Our results with 1967 Beltaville=-groym Virginie Bunch 67, Early Runmer, and
Argentine peanuls confirm thie lacter finding., When Fresh ome~third mature size
sceds of thess 3 genotypes had seedecars removed, were sesled In plastic boxes with
firm ripe apples, and were placed in a germinater, only 3 seceds of 90 Virginia
Bunch 67, 2 af 70 Early Runner, and zero of 100 Argentine germinated. Nao
germination occurved for a comparable number of sseds 0f cach genotype placed em
traya in the germinstor witch Besdcoftz fntect, The reaction of fresh, immature
Spanigh (Argentine) peanuts to secdcoat removal and exposure of imbibed sesde to
ethylene was the same 8s chat of the 2 Virginia genotypes. TheBe sceds were from
pads in which the fleshy endocarp was scill largely intact.

Results with decidedly immature {up to about one~third fresh mature size) seeds of
Temessee Red and 7 Spanish genctypes grown 2t Holland, ¥a., confirm the egarlier
finding (Table 4). Spancross and Comet with B and 7% germinatiom, respectively,

TABLE 4.--Dormancy in fresh, immature and decidedly immature geeds of Spanish
peatute growm at Holland, ¥a., in 1970 and tested in perminator with
ethephon at 1X1077M at Beltsville, Hd.

Dormant d
Cenotype Tometure L/ Decldedly fmmature 27
Seadcoars on  Seedcoats off Seedcgats on  Seedeoats off

% % & %

Argentine 100 50 100 100
Spanhoma 100 56 100 100
Tifspan 100 56 100 100
Spancross 100 72 100 92
Comek 100 50 100 93
Tenncssen Red 100 100 100 100
Improved Spanish 2B 100 30 100 100
Georgia ¢ 328-39 é/ 100 95 100 100

lf Fresh seeds 1/3 to 1/7 mature size, from pods in which endocarp was bepinning to
racede,

2/ Fresh sceds up to aboutr 1/3 mature size, imbedded in fleshy endoearp inside pode.
3/ Advanced breeding line.

ware the only genotypes that responded at all to seedenat removal and exposure to
ethylene genarated by ethephon.

With seeds that were slightly more mature, but comparable otherwise, respeonse to

seedcoat removal and ethylene was appreciable for all penotypes, except Tennessee

Rod with zere, and Ga. ¢ 325-39 with 5% germination. These szeeds were between one=
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third and one-half mature size when fresh (Table 4), The fleshy cndocarp in which
the seceds were imbedded had begun to recede.

Scpds of comparable maturity (between one=third &nd one-half fresh mature size) of
7 Spanish genotypes prown at Beltsville, Md,, gave 8 roughly similar response to
scedecar removal and exposure to ethyleme (Table 5). Argentine and Spanhoma, with

TABLE 5.=~Dormancy in fresh, immature lJr'seeds of Spanish peanuts growm
at Beltsville, Md,, in 1971 and Eested in a germinator untreated
and exposad to ethephom at IXLO7°M

Dormant seeds

GCenotype Untroatad Exposed to ethephon
Seedroats on  Seadcoats off Seadcogts on  Seedcoats off

h 2 % %
Aygentine 100 96 100 96
Spanhoma 100 100 100 92
Tifspan 100 100 100 84
Spancross 100 96 100 72
Starr 100 92 100 318
Comet 100 92 100 72
Spantex 100 100 100 6f

1/ Fresh seeds 1/3 to 1/2 mature size, from poeds in which endocarp was
beginning to recede.
Argentine,

4 and 8% germination, respectively, were the least responsive. /Spancross, Starr,
and Comet gave a modest response to seedcoat removal alone, with 4 to 8% germina=
tion, When large lLimmature and mature seeds of these same 7 Spanish genotypes were
aubjected to the same treatments as the less mature seads sbove, reaponse to
seadepac removal alone was substantcial (18 to 54% germination), and scedcoat
removal plus exposure to ethylene Induced from 48 to 90% of the seeds to germinate
{Table (),

TABLIE 6.~=Dormancy in fresh, large-immatyre And mature seeds of
Spanish peanuts grown at Beltsville, Md., in 1970 and
tested in 2 germinator untreated and exposed to etrhephon

at 1X1073u
Dormant seeds
Genotype Untreated Exposed to elbhephon
Secdeodts on  Seedeodtbs off Seedcoats on  Seedcoars off
A % FA %
Spancross 100 82 92 36
Spantex 100 74 6 10
Stary 100 46 13 26
Comet 96 82 80 52
Tifspan 26 76 78 38
Spanhoma 96 48 60 36
Argenting 88 S a2 48

In view of these results, in 1971 wo investigated the response of Beltsville-grown
fresh and cured zeeds of three different maturity levels of Argentine, Tennessee
Red, and Early Runmer to seedcoat removal and exposure to ethylene. The sced-
marurity classes were decidedly immaturc, large immature with fleshy aseedecoats,

and fully mature, WNone of the fresh, decidedly immature seeds responded to seed-
coat romoval aleme {Table 7). Terncssee Red and Early Hunner gave a negative
response Lo eeedcoat removal plus exposure to ethylene, but 25% of Argentine seeda
a0 treated germinated. It seeme possgible that the Argentine seeds in this category
might have been a little more advanced In maturity than the other genotypes.
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TABLE 7.-=-Fermination of fresh seeds of three botanical varieties of pesnuts at
different atages of maturity when tested under different conditions Inm
a germinator at Beltaville, Md,

Germination
Treatments Argentine Tennepses Red Early Runner
kA A %

Seedcoars flashy = pods fleshy 1/

H,0 - seedecoats on 0 3] 0

Ho0 - seedcoats off 0 0 0

Ethephon - seedcoats on 2/ 8] 0 0

Ethephon - aeedeoats off 25 0 0
Scedcoats fleshy = pods not fleshy 3/

Hq0 = seedcoats on 3 0 0

Hp0 - asedecoats off 40 & 0

Ethephon - seedcoats on 9 o] 0

Ethephon = seedcoats off B 3 2
Mature seeds

Hg0 = seedcoata on 18 28 0

Hs0 - seedcoata off 100 60 55

Ethephon = seedcoats on 72 50 0

Ethephon -~ seedcoats off 90 99 86

1/ Decidedly immature seeds.

2/ Ethophon ar 1x107 2,
A/ Large immaturs ssede,

With the fresh, large immature aeeds, Arpentine responded to goedooat removal
alone with 40%, to ethyleme alone with 9%, and te scedcoat removal plus ethylene
with 64% germinatiom (Table 7). Response of large fmmature seeds of Tennessee Red
and Early Runmer to the treatments was negligible.

Removal of seedcoats of mature, fresh seeds gave 100% germination with Arxgentine,
60, with Tennessee Red, and 55% with Early Runner (Table 7). Seedcoat removal plus
ethylene gave 900 germination with Argentine, 99% with Tennessee Red, and 86% with
Early Bunmer. Argentine and Tennessee Bed gave 72 and 507 garminacion,
respectively, when exposed to ethylene with seedeoats intaet; respomse of Early
Runner to ethylene was nil.

Following curing of decidedly immature seeds, Argentine and Tennessce Red gave 92
and 7I% germination, respectively, with seedcoats intact and no exposure to
ethylene, in contrast to zero for Early Runner (Table 8). However, 26% of EKarly
Runner seepds germinated when seedcoats were removed., Germination of these
decidedly immature ourcd sceds was not enhanced further by exposure of the seeds
to ethylene,

With cured large, immature seeds, Avgentine and Tennessee Red gave 1007 germination
without special treatment (Table 8), Seedcoat remeoval alene gave 30% germination
of Barly Rumner, and scedecoat removal plus ethylene 60%.

Cured mature seads of Argentine and Tennessee Red germinated 92 and 80%,
respectively, without special treatment; 100% germinatced when secdeofts were
removed (Table 8). Respective germinaiion percentages for Early Runner were ¢ and
6l. ALl seeds of each genotype perminated when seedeozts were removed and sceds
were exposed to esthylene, Exposure to ethylene with seedcoats intact gave 90%
germination for Argentine, 83% for Tennessee Red, and 60% fer Early Runner.

Results presented herein are representative of numerous other teats with the geno-
types listed and others, conducted during the past § years. [vidence was found
substantiating the report of Toole et al, (3) thaet the production enviroment can
influence the extent of seed dormancy in peanuts and the ease with which the
dormancy can be broken. GConsequently, the maturity parameters described herein
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TABLE 8.==Oermination of cured Beads of three botanical warietics of peanuts at
different ftages of maturity when tested under different conditions in
a germinator at Belesville, Md.

Germinartion
Treatments Argentine Tennessee Red Early Runner
% % %

Seedcoars fleshy = pods fleshy 1/

11,0 - seedcoats on 92 7l Q

Hy0 - seedeoats off 93 a5 26

Ethephon - seedeoats on 2/ a7 79 2

Ethephon - seedecats off 94 84 27
Seedcoats floshy = pods nok fleshy 3/

10 - seedcoats on 100 100 2

Ho0 - seadcoats off 100 100 30

Ethephon - seedcoats on 100 100 11

Ethephon - seedeoats aoff 100 100G 60
Mature seeds

Hy0 - seedecoats om 92 a0 k]

Hy0 « secdeoats off 100 100 al

Ethephon - seedcoats om 20 83 60

Ethephon - seedcoats off 100 100 100

1/ Decidedly immaturg seeds.
2/ Ethephon” at 1X1077y,

3/ Large lmmature sceds.
should be considered genaral rather than highly specific.

Under certain enviroomental conditions late in the growing seasons, seeds of
Spanish and Valencia pcanuts may sprout prematurely while still in rhe soil in pods
attached to livipg plants. Seeds of Virginia-type peanuts rarely sprout pre-
maturely, except when the plant on which they develep is severaly affected by
soilborne discEse-causing organisma. One could assume that these disease-caunsing
organisms could be & source of ethylene production in the vicinity of the seed and
could stimulate permination, Seeda of the Virginla-type cultivare and breeding
lines in our rests have not been ohserved to aprout prematurely, except
cecasionally on plsntd under disease stress as indicated above. puring the pest

31 years, the senior author has tested or cbserved some 5,000 to 6,000 gencrypes
represencing named varieties, breeding lines, and pesnuts introduced from countries
thvoughout the world, without noting an exception to the above statement regarding
the prevalence of premature sprouting, Perhaps the critical difference in sced
dormaney between the two subspecies of cultiveted peanuts {8 rhe inherent capacity
of the seeds rco sprout prematurely whils in the soil within pods actached to living
plants,

Qur reaunlts suggest that the differencs in fresh- and curad-sead dormancy between
the represcntatives of rhe two subspecies of cultivated peenuts used in our tests
iz largely one of degrec. Careful critical research that identifies the molecular
basis for dormaney in peanuts is needed ro reselve the questions posed by our
regults,
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INTRODUCTION

Examination for visible Asperpillus flawms growth on kernels in cfficial grade
samples Is a slmple, effeccive method to detect lots of farmers' etock peanuts
which probably contain high concentrations of aflatoxln (1). Since 1963 this melh-
od has been used for all farmars' stock peanuts marketed In the Unilted States (2.
FPranut luts found to contaln kernels with suspected A, flavue pgrowth are placed in
segrogation-3 storage. These peanuts are crughed for oil, which is aflatexin free
afLer refining, and rhe meal is used for non—food purposes. The general appearance
and market grade of segregatlion-3 peanuts are usually az good as for others.

The segregation-3 program described abowe provided an opportunity to study the pro-
duction hlstory and geographical distribution for large nuwmbers of aflatoxin-con-
taminated lots of farmers' stock peanuts. In 1968, fields which produced segrega-
tion-3 peanuts In North Carclina were inspected and samplezs of the peanuts were
analysed, Samples of peanuts from an Lrripation experiment also were analysed to
determine the effects of soil moisture on A. flavus growth and aflatoxin contamina-
tion.

PROCEDURES AND RESULILS

Geographical Distribution of Segregation-3 Peanut Troduction. Recerds of the
Growers Cooperative Marketing Asscelacdon, Franklinton, Virginila, show that 282
lots of segregation-=3 peanuts, a total of 1,107 tuns, were marketed in North Caro—
lina during the 1968 markcting season. These peanuts constituted only about 0.7%
of the total peanut productlon in the state.

The producing farm for sach leot of segregation—-3 peanuts was located from Lta
warketing card nuwber. The farms cculd be preecisely located because the North Car-
olina Agrlicultural Stabilization and Conservation Service records show state high-
way map coordinates for the farm assigned each marketinpg card number. Figure 1
shows the geographle distribution of segregation-3 production for most of the north-
ern peanut-productlion area in Worth Carclina and the total peanut screapge produced
in each county. Total rainfall for the period between August 18 through September
26 is shown for each U.8, Weather Statien within the area, Table 1 gives a daily
record of ralnfall at each loeation.

Flgure 1 Indicates a pesitive relaricn between the incidence of segregation—3 pea-
nuts and long perleds of drought after the peanuts reach marketable slze and before
digging. Nearly all of the Horth Carolina peenut crop was marketed during October
and thus had becn harvested in late September ot carly 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 sepregation-3 peanut pro—
duction.

Faper number 4072 of the Journal Series of the Horth Carolina State Universitcy
Agricultural Dxperiment Station, Raleigh, North Carclipma. The use of trade names
in this publication does not Imply endorsement of the product named, nor criticism
of similar ones not mentioned.
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Figure 1. Geographlc distribucion of segregation-3 peanut production in the north-
ern portlon of the North Carolina peaput production area in 1968. Hach
dot locates the productlom area for 1 ten of peanuts. The total peanut
acreage 1s indicated for each county. Total rainfall between August 18
and September 16, 1968, 1is Indicated for each U.5. Weather Station re—
presented by the triangles.

Most of the segregation-3 peanuts were producad south of the Roancke Biver, which
divides Northhampton and Bertie counties from Halifax and Martiln coumtles, although
more peanuts were produced north of 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 areas with a low denalty of peanut acreage and few
peanuts are produced west of those areas.

Vigits ko Farms that Produced Segrepation-3 Peanuts. To get productlon hiamcories
for the peanuts, we visited 25 growers, who produced ahout 252 of the segregation-3
peanute marketed In North Cavolina, within 2 days after the peanuts were marketed,
Wille they were in the windrow, most peanuts ¢id not recelva vain. All pesnuts had
been subjected te an extended period of drought befere digging. Estimared molsture
conkents of the peannts at comblning ranged from 12 te 20% with an average of 17Z.
Time betwaen combining and drying Tanged from 3 to 12 hours with an average of 6
hours., Depth in the dryer wss between 4 and 5 feet, and time in the dryer averag-
ed 40 hours.

Lesser cornstalk borer, Elasmopslpus lignosellus (Zcller), infestations seldom are
found in the northern peanut preduction area of Worth Carolina, but drought con-
ditiens in 1968 favored infestacion (3). Peanut pods with typlcal legser cormstalk
horer (LCB) damage {4) were found in all but one of the 33 fields examined where
sepregation-3 peanuts were produced, The infestsation often was conflned to small
aread In the field, and the growera did not consider the amount of damage to be
economically important,
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Table 1. Daily ralnf2ll (in tenths of an inch) at selected weather stations in North Carolina during
August, September smd October of 1968, (t indiecates less than ,05 inches of rainfall),

Mcnth and 'L.or:at'..’u:nn!'-'|r
August September Oetober

Date We SH En FM Ja Le Wi We 5N En EM Ja Le Wi We SN En RM Ja Le Wi
1 t t 1 Z

2 t 4 t 12 t

3 1 1 10 9

4 t 1 ¢ 3 4 1 1 1 2 t
5 3 7 t t

b 1 2z 2

7 £ 2 1t 14 w 17 11 8 9 1% &
& i t t t
9 2 2 12 [ t

10 1 1 4 6 t =t t t 4

11 3 7 10 1 & 3 5 3 @& T £t 1 3 t

12 5 3 8 £ 4 t 1
13 t t

14 5 t 8 4

15 9 3 8 & 3 4 2 t t 1t

16 t 3 1 t t 11 ¢t t &t t t t 1
17 £t 26 t ¢t 1 t t t t 1
18 t t t
19 £t ot t 3 3 2 24 0 12 1
20 723 17 9 2 5 30
21 £

22

23

24 £ t

25 t
26 t
27 3 oz 1 t 3 1

28 3 3 2

29 2 2 5 t t
30

31

i/

We—Weldon, SH-Scotland Weck, En—-Enfield, EM-Kocky Mount, Ja-Jackson, Le-lewiston, Wi-Williamston
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Pods containing kernels with visible A. flavus growth were found in all of the
fields. WNearly all pods with visible &, flavus growth were damaged by L{B. In two
fields green plants were pulled from che soll with attached peds which had LCB
damage and visible A. flavus growth. Aflatoxin analysis of the kerneli from these

pods showed a concentration of 2200 parts per billion (ppb} aflatoxi: 1h

Nearly all fields that produced segregation-3 peanuts were near cother fields that
produced peanuts apparently free of visible A. flavus growth. HNo differences in
cultural practices were noted. Several fields were found that were infested with
LCB, but did not produce segregation-3 peanuts, and in which pods with visible A.
flavus growth were not found.

Avalysls of Sawmples From Sepregarion-3 Peanuta. A sample weighing about 2 pounds

wag baken froem gach of 277 lots of segregation-3 peanuts for subsequent examina-
tion and analysis in the laboratory. HNinety-six percent of the samples contained
some pods with typical LCE damage (4). Some farms produced geveral lots of segre-
gation-3 peanuts. Ten compesite samples were prepared each of which contained
samples from 5 or wmore lots produced on the same farm. Peanuta In each conposite
sample were separated into the following categories: sound-mature pods; poda with
insect damage (mostly LCB); pods that appeared to have mechanical damage; kernels
that had been inadvertently shelled by hacvesting and handling (loose shelled ker-
uels, LSK); and peds that were discolored, immature, or had other defects. These
subsamples were shelled and the kernels were examined for visible A. flavus growth.

Table 2 gives the distribution of kernels from the composice samples according to
pod condition and visible A. flavus growth. The average toral kermel weight (TKW)
of the samples after shelling was 3.3 kg. The kernels from the sound-mature pods
constltuted 21% of the TEW but had no kernels with visible A. flavus growth (AFK).
Kernels from the inpect-damaged and LSK categoriea comstituted 19% and 10% of the
TEW and had an average count of 7.6 AFK and 9.4 AFE per kg of kernels, respectively.
Fernels from pods with mechanleal damage constituted 11% of TEW 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 AFK/hp.

After the determinaticms listed in Table 2 were completed, the kernels from sach
pod category wWere screened over a 15/64-inch slotted screen. All moldy, dis-
colored, or decayed kernels were vemoved from those that rode the screen (R15) and
placed with the kernels that passed through the pcereen (T15). Because the sound-
mature pod category contained only a few T15 kernels, those, from all 10 samples,
were combined. Aflatoxin concentrations in the samples are given in Table 3.

The average concentration of aflatoxin in all of the samplsz was 1,328 ppb. On the
average, aflatoxin contents of the R15 kernels, from all pod categories, ranged
from 23 ppb for kernels from sound-wacure pods to 417 ppb for LSK. Except for the
sound-mature-ped category, the T15 kernels conteilned much higher concentrations of
aflatoxin, ranging from 6,953 ppb to 14,159 ppb. The average percentages of R15
and T15 kernela from each ppd category (data not given} and the corresponding
average concentrations of aflatoxin shown in Table 3 were used to compute the
welghted-averape concentraticns of aflatoxin, which were 149 ppb and 10,018 pphb,
respectively in the K15 and T15 kernels. Woen R15 kernsls from the LEK were ex-
cluded, as 1g sometimes done in commerclal shellinpg operations, the remaining R13
kernels contalned 122 ppb aflatoxin rather than 149 ppb.

Rffect of Irrigation on InAect [lamage, A. flavus Growth, and Aflatoxin Contamina-
tion. Samples of shelled peanuts were ohtained from a 1968 irrigarion experiment
conducted in a drought area northeast of Scotland Neck, North Carolina. Five
varieties of peanuts {(WC-2, NC-15718, WC-5, Florigiant and Va-61-R) and 5 {rriga-
tion treatments were used in the experiment. The irrigation treatments were (4)
no irrigation (B) irrigation each time soil moisture dropped below 20% of flald
capacity throughout the growing seasom, {C) ilrrigation each time soll modsture
dropped below 20% of fleld eapacity from July 1 through July 31, (D) irrigacion
each time soll molsture dropped below 20% of field capacity frem Auguat 1 through
August 31, and (E) irrigation each time soll moisture droppad below 203 of fleld

ilﬁll aflatoxin analyses glven In this paper were according to Pons' methed (5).
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Table 2. Distribution of kernmels in eomposite samples of sepgregation—3 peanuts from 10 different farms according
to pod condition and visible Aspergillus flavus growth.

Humber of Pod Category /
Semplas 1in Sound Insect Mechanical LSK (Pods Other®
Sample Composite Mature Damag el'! Damage Remaved)
Number Sample % of Ro. % of Ho. of % of Ho, of % of No. of % of No. of TFN
ety arxt/ TEW AFK. TRW AFE TEW AFK TEW AFE (kg)
1 5 19.1 o 12.7 7 9.8 1 8.4 3 50.0 4 2.3
2 5 6.8 Q 36.0 8 4.6 1 7.8 9 44.6 o] 3.1
3 6 26.7 0 37.6 1 10.4 2 16.92 2 14.3 1 3.8
4 7 22.6 1] 4.3 1 10.7 Q 8.1 2 54.3 a 4.0
5 5 24,2 0 16.1 3 12.3 Q 4.3 1 43.1 4] 2.8
6 ] 31.7 0 20,0 5 8.1 1 4.9 2 35.3 3 2.9
7 E 15.7 0 11.8 4 13.6 1 23.6 3 35.4 o 3.5
-] 5 25.7 0 14.6 10 9.2 1 10.0 5 40.5 1 2.4
9 6 12,7 0 1%.6 6 16,2 1 12.3 1 39.2 0 2.9
10 7 28.9 1] 14.58 2 13.1 1 10.1 3 33.0 1 3.9
Average 5.7 21.4 2.0 18.8 4.7 10.8 a.9 14.0 3.1 39.0 1.0 3.3
Avp. incidence
of AFK 0.0 AFK/kg 7.6 AFK/kg 2.5 AFK/kg 9.4 AFK/kg 0.8 AFK/kg

-‘-‘anst ingect damage was typical of lesser cornstalk borer damsge (13).
:'-{Ilmnatura, shriveled, and discolored pods.
A TRY designates the total kernel weight of the sample.

L AFK designates kernels with visible Aspergillus flavas growth.
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Table 3.

Concentrations of Aflatoxdn in Groups of Kernels 5helled from Segregation-Peanuts

and Grouped According to Pod Conditiom, Kernel Size and Hernel Condition.-];;-g-"
Pod Catepory
Tngect Aflatoxin
Sample Soimd— 3/ Mechanical LSE (Pod) 4/ Concentration
Humber Mature Damage™ Damage Removed) Other— in Total
15 T15 Rl5 T15 R15 T15 R15 T15 R15 T15 Sample
1 a * 119 17,963 28 g,025 175 1,090 61 42,817 1.921
2 a5 * 85 8,933 339 12,348 923 16,520 132 2,510 5,243
3 13 * 25 1,409 46 F-iche] 503 11,950 76 4,129 375
4 43 * 204 646 169 2B4 14 4,561 14 0 125
3 [ & 6 8,464 113 292 63 21,500 103 446 483
6 5 % 134 6,207 73 33,446 1,697 38,064 1,173 10,540 1,372
7 34 * L] 4,356 55 1,204 131 10,935 23 146 250
8 7 * 14 46,177 1,051 20,058 477 25,291 159 5,164 2,257
9 B4 * 13 10,872 50 310 76 11,036 a7 265 1,060
10 9 * 23 2,363 12 7,717 61 G40 14 3,510 191
Average 29 o 70 10,740 188 8,458 417 14,159 185 6,953 1,328
1/

Concentrations ewpressed In parts per billion (ppbJ.

E"ILll kernels from each pod category were screened over a 15/64-ineh screen. Eernels that passed through the screen and all moldy,
decayed or discolored kermelzs (T15) were analysed separately from sound kernels that rode the screen (R15).

3

='Most insect damage was typical of lesser cormstalk borer damage (4.

4f

5/

Immature, shriveled and discolored pods

Only a composite sample for all 10 samples was analysed.



capaclty from 4ugust 15 through September 153, Irrigations were made to fleld
capaclcy and were applied when the spil molsture dropped belew 20% of field
capacity in the upper 2 feet of soil,

S0il meisture was measured with Delmhorst gypsum blecks placed 18 inches below the
surface in earh plor {4 replicationsz for each treatment)., TPercent fleld capacities
weTe calculated from these measurements made in July, Aupust, and Seprember

(Table 4). The peanuts were dug on September 26, combined on October 2, and dried
immadiately thereafter.

Twenty-five 2-kg samples of kernmels were obtained frem the irrigatiom study (5
varieties X 5 treatments). In each sample kernels with visible A, flavus growth
and insect damage were counted. Some kernels with both visible 4. flavus and In-
sect damage were counted in each catepory. Although the type of insect damage
could not be identified on the shelled kernels, most damage appeared to hawve been
caused by LCE (4). Table 5 pgives the counts and aflatoxin concentrations of the
samples. The incidence of kernels with visible A. flawus growth (AFK) appears to
be related to soil molsture In the periocd after the peanuts were formed and before
digging. For drvigation treatments & and C AFK averaged 15 and 10 per 2-kg =ample,
respectively. These peanuts were subjected to extremely dry soil condirions from
July 2& through September 12 {Table 4}. In treatments B, D and E average counts of
AFK were 1, O, and 0, respectively. In treatments B and D soll molsture was at
leagt 20% field capacity for most of the perilod between July 8 and Septeuber 12,
For treatment E, the percent field capacity fell below 20% between July 26 and
August 16, but this period of drought apparently did not cause the development of
AFE.

The average count of kernelas with insect damage and the average concentration of
aflatoxin in the samples alsc were maximum for treatments A and C In which the soil
was extremely dry between July 26 and September 12. In treatment E the extremely
dry period between July 26 and Aupusc 16 did pot cause higher insect damage or
aflatoxin concentration than found in treatments B and D where the field capacity
wag above 204 for most of the perlod between July 8 and September 12. Because
aflatoxin test results are highly wvarlable (6) the average of 49 ppb for treoatument
B probably does not differ significantly fromw the 13 and 11 ppb concentrations for
treatments U and E.

SUMMARY AND DISCUSSION

The geographical distributicon of rainfall and of farms which produced sepregation-
3 peanuts in North Carolina suggest that drought after peanuts are formed but be-
fore they are dug is condugive to their infection with 4, flavus before digging.
Tlamage from the lesser rornstalk borer (LCE) alsg might favor this infeection. How-
ever, many drought-area fields infesred with LCE did not produce segrepation-3
peanuts.

The segregation-3 peanuts were harvested and cured according to genstrally accepted
practices; most were harvested under dry conditions which are considered to pre-
vent mold growth in the windrow. Asperpillus flaves growth and aflatoxin cun—
tamination probably oecurred before the peanuts were dug. BSome peanuts which con-
talned visible A. flavus growth and high concentrations of aflatoxin were found on
freshly-dug plants In twe fielda.

Typical LCB damage was found on some pads in 96% of the samples raken from lots of
segregation-3 peanute. The incidence of kernels with visible A, flavus growth
(AFK) zppeared to be related ko pod condition, There were 9.4, 7.6, 2.3, 0.0 and
.8 AFK per kg of kernels from LSK, inaect~damaged pods, mechanically-damaged peds,
sound-mature pods and other pods, respectively. Many of the LSK probably came from
LCE-damaged pods which are easily shelled by harvesting; so kernels from LCB-damag-
ed pods apparently had & much higher incidenca of AFK than did kerpels from pods
with any other type of damage.

Aflaroxin analyses of shelled kernels dndicate that sizing and sorting operations
in commercial shelling plants would not have removed all aflatoxin-contaminated
kernels from these segregation-3 peanuta. Hernels with no visible damage that pas-—
sed over a 15/64 inch slotted screen (R15) contained an averapge of 149 ppb

34



gs

Table 4. Percent fleld capacities based on sell moisture measurements with Delmhorst gypsum
blocks placed 18 Inches deep in each experimental plet.

Date of Measuremen tal}
Treatmen l:gf JULY AUGDST SEPTEHEER

8 12 15 19 23 26 3 2 & 9 12 1s 19 23 27 30 4 9 12
A 18 22 3y 3/ 24 4 1 0 o] a a 0 10 2 a 0 o 0 ol
B 28 30 38 40 23 12 27 24 50 50 41 28 29 24 329 25 41 37 29
c 25 25 33 27 122 9 18 13 & 2 1 1 2 1 0 4] 1] a Q
D 29 3% 45 35 23 15 19 16 36 43 35 28 39 27 40 30 g 52 38
E 26 28 44 35 20 6 3 1 1 o 1 g 45 36 52 35 47 4D 29

l'(E-‘.e.adj_ngs made with 4 different blocks were averaged for each measurement except for July 19 when enly 3 readings were made.

2/

— Treatment designations:

A, HNo irrigatioen

B. Irrigation esach time soil molsture dropped below 20% of field capacity throughout the growing season.

C. Irrigation each time soil moisture dropped below 20% of field ecapacity from July 1 threugh July 31.

D, Irrigation each time soil molsture dropped below 20% of fleld capacity from August 1 threugh August 31.

E. Irrigation each time soil molsture dropped belew 20% of field capacity from August 16 through September 153.



Table 5. WNumber of kernels with visible Aspergillus flayus growth, number of insect—damaged kernels and concentration

of aflatoxin in 2-kg sanples of shelled peanuts from 5 irripation treatments (1968)1;

Yariety Wo. kernels in sample wi

th

vi=ible A. flawus growth

No, kernels in sample
with insect damage

Aflatoxin concentration in
sample (parts per billionm)

Treatment Treatment Treatment
A B C D E A B C Ji] E A B C 3] E
BC-2 34 3 4 o] o] 130 15 71 14 17 1278 94 139 7 o]
WC-15718 12 o 34 0 o] 127 14 110 11 16 356 100 2279 16 a
NG-5 20 Q ] a 0 124 15 90 18 8 684 18 914 0o 12
Florigiant 8 0 2 1] 8] 80 8 34 13 12 914 1] 572 A4 il
Va=61-R 1 3 & 0 o] B4 1z 101 17 24 450 34 166 0 44
Average 15 1 10 0 o] 121 14 81 14 15 836 49 814 13 11
1/
— Treatment designation:
A. HNo irrigation
B. TIrrigation each time s0il moisture dropped below 20% of field capacity throughout the prowing season,
G. Irrigation each time so0il woisture dropped below 20% of field capacity from July 1 through July 31,
D. Irrvigation each time soll molsture dropped below 20% of field capacity frem August 1 through August 31.
E. Irrigation each time soil moisture dropped below 20Z of fleld capacity from August 16 through September 13.
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aflatoxin. The portion that comsisted of all damaged kernels in the samples and
all kernels that passed rthrough the sereen contained an average of 10,018 ppb
aflatoxin. Even the R15 kernels from only the soumd poda contalned an average of
29 ppb aflatoxin.

Analyses of pesnut samples from the irrigation experiment also indicate thac in-
cidence of AFK, amount of LCB dumage, and concentration of aflatoxin in farmers’
gtock pesnuts wmlght be Telated to drought conditlons before digging., In treatments
A and C, 7ot irrigated from July 26 through September 12, soil moisture averaged
less than 4% of fileld capacicty. For che same period in treatments B and D, soil
woizture averaged over 32% of fleld capaeity. Treatment £ aversged less than 2% of
field capacity from July 26 through August 16 and over 41% of field capacicy from
August 19 through September 12, Incidence of AFK and LCB dsmsge and the concentra-
tion of aflatoxin in peanuks dug from these plots on September 26 were much higher
for treatments 4 and C than for the other treatments. These mesurements for treaf-
ment £ wers not markedly differenc then for treatmecc B and B. Perhaps the drgught
from July 26 through Avgust 16 wae voo short for A, flavug inoculum to build up lo
rthe soil and for the LCB populatione te Increase. Also peanuks might have been so
small and immature during this perlod that those which were damaged by LCB andfor
invaded by A. flavus elther deteriorated or did not become large encugh to be in-
eluded in the harvest. Other researchers have reporred that peanuts grown under
drought stress accumilated more aflatoxin before digging than irrigated peanuts (7).

Most peanuts produced in drought areas are not segregation-3; so drought alome does
not cause Infection wirh A, flavus. Hot, dry soil cenditions favor the bulldup of
lesser cornstalk borver {LCB) and possibly other insects in the soil, and apparently
favor an Increase In the inoculum potential oF A. flavus. The LCB may transport

&. flavus spores through the ped to ideal sites for Infection where the LUR feeds
on tie kernel. LCD demage to plants under drought stress may cause the pods to
lose moisture and weaken the plant so that the peanuts ars susceptable to infecrion
by A. flavus.

A simultanecus bulldup of A. flavus Inoculum potential and LCB populations may be
necessary before the incldence of AFK becomes important. Since the A, flavus
inoeulum potential and LCB populations are probably independent and sublect to

rapid fluctuations, the simonitaneous bulldup of these two popularions during the
critleal period just before digging is probably subject co chance. Measurements

of A. flavus incculum potential in seoil are valld enly for the time of measurement;
go 1t is diffieculr to determine prior conditions in fields which produce segregation
-3 peanuts.

The relatlonshlp between LCB damege and segregation-3 peanuts might be caswval be-
ceuse drought condiclons could Favor beth LCB infestation and A, flsvus Infection
by other means. Kernels from pods not damaged by LGB often contalned aflatoxin.
Other reseavrch has shown that Astigmared mites can epter peanut peds chrough small
openings and dessiminare A. flavus spores while feeding on the kevnels (8). Damage
ko pods by the LCB eand other Insects would facllirate entry by the mites.

Further studies are needed to determine those conditions assoriated with drought
which cawse aflatoxin contaminacien of peanuts.
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4 BIMPLIFIED TECHNIQUE USED TO STUDY THE SHELF LIFE OF FEARUT BU'IT'E'BLI’

by
Sers P. Fore, H. F. Dupuy, J. I, Wadsworth, mnd L, A. Goldblatt
Scuthern Reglomal Regesrch Centere/
Rew Orleans, Louislens

ABSTRACT AND FAFER
ABSTRACT

A nlmwplified procedure wns devieed for direct ges-chromatogrephic apalysis of
volatiles of peanut butter, A gless rod ia twisted 1n o Jar of pesnut hutter
umtil 0,2 to 0.3 grem of pesnut butter sdheres, The rod ia then inserted into a
glany inlet liner plugged st the bottom with gless wool, and the limer iz plsced in
the heated inlet of a ges chromatogreph. After 20 minutes the inlet limer with the
epent ssmple is rewoved from the inlet, Tme volatiles thet have been eluted from
the pegnut butter and collected on the top portion of the cool Porepak F eolumn sre
resolved by ges cbromstography tempersture progremmed between 40 pnd 200° ¢, This
procedure #liminetes the tedicus procedure of preparing & slurry of peanut butter
in a nitrogen mtmosphere ss previously described snd elsc eliminates compliceticna
thet may reault when large smounts of water are injected into s gos cbromatograph,

Gas-chromatographic profiles of volatlles were determined for 1T ssmples of one
brand of peenut butter snd 29 semples of snother. These peenut butter samples had
been flavor scored by thelr manufacturers om & hedonlc scale of © to 10, A linear
reagregsion of flavor score on the netural logeritim of the ratlc of methylbutanel
to hexsnel vae calewlated. for peaout butters of emcb brend, For both brends, the
correlatlon coefficients were statisticslly significant at the 0,5% level, end the
stendard errors were comparable to those of tmete panels.

PAFER
INTRODUCTION

&% the 1972 APREA meeting we desceribed e direct gas-chromgtographie method for the
preparetion of peanut tutter profiles of volatiles apd elso discuseed the corre-
lation of voletlile components of pesmut butter with flevor secre (1), TIn thst
method, weter was mdded to prepare ar mquecus alurry of pesnut butter in & nitrogen
ntmoaphere end an sliguot wae inJected onto volatile-free glaes wool in the heated
inlet of s gas chromatograph, The volstiles thet were eluted from the peanut
butter were resolved by tempersture-programmed ges chrometography, The linear re-
regslon of flavor peore sgainet the retlo of the methylbutensel to the hexsnel

MB4 to HA) peek srea ylelded 8 correlation coefficient of 0.96 for a series of 1h
peanut butter samples,

Thle paper desceribes m elmpler end more verestlle technique which eliminetes both
the uee of veter end the preparetion of the Blurry in a nitrogen stmosphere. Some
regulta obteined with tbe new method are alsc reported,

MATERIALS ANT METHODS

Flavor-scored semples of peanut butter were obteined from two manufseturers, The
gan-chromatographio packing, Porspak P, 80-100 mesh, wea cbtalned from Wonters
Apsocigtes, Inc, ,® Freminghem, Maps, Silicone O-ringe from TekLab, Ine,, Bston
Rouge, Ia,, were conditioned for two hours et 200° C before they were used, Fyrex
brand gless wool, menufactured by Corning Glass Worke, Corming, New York, wse heated
nt 200° C for ebout 16 houre to remove volatiles, Idners spproximetely 10 x 8L mm
(3/8 x 3-3/B inch) and rods 4,5 x 65 mm were cut from borosilicete glmss tubing

end rod, respectively,

1/ Presented st APREA Meeting, Oklshoms City, Okla., July 1973,

_;’ One of the fecilities of the Bouthern Reglon, Agriculturel Resesrch Service,
U. &. Department of Agriculture,

3/ Use of this or cther compeny or trade nsme by the Department does not 1mply
epprovnl or recommendation to the exclusiom of cthers that mey elsc be
aulteble,
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Gaa Chrometogrephic Procedure

A MieroTek 2000 MF ges chrometograph which wse eguipped with flsme lomlzation
detectors, s Weztronles recorder snd an Infotronice CRS Integrater were used, 4
silicone O=ring wee placed st the bsse of the inlet of the gas chromestogreph, A
gleas rod wee twisted in s freshly opened Jar of peanut butter to e depth of sbout
50 mm until 0,9 to 0.3 grem ssmple cof peenut butter sdhered,

The rod with semple wsa placed lmmedistely in en inlet liner that had been plugged
8t the bottom with gless wool, end the liner wee inserted Into the hested Inlet of
the ges chromstogreph. Then the liner wes tightened 1n position with the Inlet
retelner nut to produce s sesl between the lower 1ip of the liner and the baeee of
the inlet, When the inlet system was closed with the aseptum snd meptum nut, the
carrier goe wes foreed to flow upwerd snd through the liner aeg ehown in Flgure 1,

/SEPTUM NUT

SEPTUM

INLET RETAINER NUT

GLASS ROD x

PEANUT BUTTER—-\\

/INI.ET LINER
CARRIER GAS Eiz

GLASS WOOL —

/SILICONE O RING

INLET COLUMN °
FITTING

xccu.UMN

ADAPTER

Fipgure 1, Crosa sectlon of gee-chrometographic inlet with
inlet 1liper containing gless wool and glass rod,

The sweep of the cerrler gsg snd the hest from the Inlet promoted rapid end
efficlent elution of the velstiles, which were swept onto the top portiom of the
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ecolwm melntsined at 40° ¢ during an initial hold period of 20 minutes. The liner
conteining the spent sewple was then removed from the inlet, snd the volatilee were
resclved by temperature progremming the column oven from LO° to 200° C,

4 1/8" x 9 ateinless steel U-tuhe packed with Porapsk P was used to resolve the
voletiles, The colum cven was programmed for 5° per minmute for 15 minutes, 2° per
minute for 37 minutes, sud them 200° € for 30 minutes. The tempersture of the Inlet
was aet at 120° C end that of the detector st 300° €, The flow of the nitrogen
carrler gas wes set at TO wl per minute, the hydrogen st 60 ml per mimite, end the
alr st 1.2 cublc feet per hour,

Storage and Sewpling

8amples from each of eight lots of freshly prepared commercis) peannt butter fur-
nished by two processors were gtored in the dark et mppradmstely 75° F, As soon
ne posselble efter the ssmples were received, profiles of volatiles were obtained
from cne sgmple of asch lot by the aiwplified gas-chrometographic method, Other
samples ware analyned at Intervele of sbout o momth, The ohelf life of 1T sowmples
chtained from three lote of peanut butter from one menufpcturer snd 29 eampler
obtained from flwe lots of peanut batter from the second manufacturar were emmmined
over pericds of frur to eleven memthe, Semples from the spme lota were stored by
the manufacturera, and the mewbers of their tast panels al2o flavor-scored a
sample from each lot et intervels of about e month, using e hedonic scele of O to
10 with 10 ae the best score.

HESULTS ARD DISCUSSION

Aa eeen in Figure 2, vhich sbows & profile of voletlles for & nine-day old pesnut
putter end ancther for & seven-month old peanut butter, storage results in g merked
increnge in paska thet have the ssme retention times as pentone and hexenal, The
gradusl decreasea in papel flaver score end in 1n of the ratio of MBEA to HA pesk
eresm for this lot of peanut bubter semples upon storage ere plotted in Figure 3,

A 8imller trend wese obderved in the aseven other lots of pesnut butter,

For replicate gaa—-chromatogre'phic dsterminetions of the retlo of the MBEA to HA
peek areas ranglng from 0.65 to 21,4, the standerd error wes (,B2. The stendsrd
error for sswples having a retic of legs than 8 was 0,2 snd for those above 8 waz
1.2, It is understendsbls, however, that the standsrd error is grester for ssmples

© with higher retics since higher ratios are associsted with reletively ewall denom-
inators which heve relstively larger arese measurement errors,

Since the panel flavor scores were hot obtained on the smame dey thet the volstiles
profiles vere, estimated flavor scores were cslculsted from the least sguare line
for the lopear regresslom of tesle panel flgvor secores on storage time for eech lot
of peanut bntter., The estimated penel flavor acsarea plotted ageinat the:ln of the
rotio of the MBA to EA pesk erems for 17 samples of brend A from three lote of
pesnut butter ere shovn in Flgure b, In Flgure 5, compsrable dats mre plotted for
20 asmples of brand B from five lots of peanut butter,

The regressiom anelyeis deta sre tebulated in Teble I, The qoefficient of
correlation between the estimated flavor acores pnd the In of the mtio of the MBA
to HA peak areas wos statlatically sigmificent st the 0,5% level. The stendard
error of regression indicetes thet this method ie nearly compereble to taste panel
regults. The standsrd error of the mesn tzete panel flavor score wan estimsted
from the individusl flevor retirgs of the panel membera for esch of the taste teste
for ssmples of peanut butters from brand A, The estimated stendard error of the
mesn tagte panel Bcore renged from 0,274 to 1.204 with an oversge value of 0.552.
The stendard error for the linear regression of flavor score on the In of MBA to
HA for brend A wem 0.T65, Although bigher, statistically it is not significently
different from the teste panel standsrd error, Further dets will be required before
it can be stated with s high degree of confidence thet the ratio of MEA to HA can
be uged to pradict flavor score as scruretely as taste penels, hut the initisl

dete indicate there 1 2 relsticmehip.

Althopgh the correlation coeffiplente for theee subjective end objectlve tests of
semples of two brands of peanut butter are stetlsticelly significent st the ¢,5%
level, furtber studies will be wede to escertain whether e multiveriete mnelysis
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Flgure 2, GOea-chromatographic proflles of volatiles from two semples of
the ssme 1ot of pesvut butter upom storsge, The upper chromato-
gram wng produced by s nipe-dsy old semple, snd the lower
chromatogrem wes produced by e seven-month old eample, Tentstive
identificatlon of peske: {a) propenasl, scetone, snd pentane,
{b) methylpropenal, {(c) butansl, {a) methylbutansl, (e) pentansl,
{f) pyrezine and pyridine, (z) hexsnsl, (h) methylpyraczinoe,
(1) heptanel, (3) dimethylpyrezine, (k) sctanal, {1) benzaldehyde,
(m) phenylsceteldehyde.

TABLE T

Regressicon of Anslysis of Estimated Flsvor Score end In of Retio
of Methylbutsnal to Hexansl Peak Arems of Peanut Putters

Data Brand A Brond B
Nurber of semples 17 29
Correlation coefficient 0,85 0.62
F-value 8.0 7.1
Significsnce level (4) 0.5 0.5
Standard error of estimate .77 0.56
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Figure 3. Idnear regreseion llnes of plots of In of ratic of methylbutensl to
hexenel and teate panel flevor score agsinst deye stored for cne lot
of peanut butter asmples,

using more of the peaks from the profiles of volatlles ylelds better agreement.

It will plso be necessary to determipe if the linesr relationship between the
flavor score and the In of the retio of MBA to HA pesk aresé persists during lomger
storage.

5ince thie simple technigue doas not require added water, it will be possible to
sveluste s varlety of column peckings to cbtein better resclutlon of veoletiles, Tt
should alsc be useful to enelyze other food producte, such es butters, cheese dlps,
Jeme, Jellles, end spreads,
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ESTIMATED FLAVOR SCORE
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Figure 4. Linesar regresaion line of plot of eetimeted flevor score egainst 1n of

retio of methylbutansl to hexenel for ssmples of pesnut butter from
brend A,
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ESTIMATED FLAVOR SCORE

Flgure 5,
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Linesr regression line of plot of estimated flevor score egeinat
1n of ratio of methylbutanal to hexsnal for samples of peemut
tutter from brand B,
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AERODYNAMIC CHARACTERISTICS OF PEANUT COMPONENTS
by
E. Jay Williams and James L. Butler
Agricultural Enginesrs
AR5, USDA, Georgla-Scuth Carclina Area
Georgia Coastal Plain Experiment Station
Tifton, Georgia

ABSTRACT

4 determination of the relative flotation wvelocities of peanut pods and vine stenms
of three sizes show that size had little measurable influence on Flotation velocity.
However, variations in moisture content caused considerable diffevences in flota-
tion velocity. OGreen pods and vine stems had different flotation velocities hut
the range of flotatlon velocity for dry pods and vine stems overlapped for approx-
imately 11 percent of the velocity rangs.

#Although the immature kernels had a lower average flotation velosity than mature
kernels, the ranpe of flotatien velocity for the two groups overlappad for approx-
imately 21 percent of the velocity range. The flotation veloeity For mature
kernels was highest for Spanish-type peanuts and lowest for Virginia-typs peanuts.
Ruymer-type had an intermediate flotaticn wveloeity,

Split and whole kernels had different flotation velecities, which indicated the
feasibility of pneumatically separating thess components.

INTRODUCTION

The asrodynamic characteristies of various peanut components determines, in part,
their behavior in the separating sections of conbines and cleaners, and their
handling characteristics in pneumatic conveying systems. Pneumatic separation is
dependent partly upon compenent shape, weight, and orientation in relatiocn to the
direction of airflow. Generallil components will assume 2 pozition of maximum
resistance in turbulent air (1)='. This means that pods, vine stems, and kernels
that are longer than they ar¢ wide, tend to becsome orientated with their length
perpendicular to the direction of airflew,

The asrodynamic property most meaningful in determining the relative separating
characteristics of components in air streams is that of the component's flotation
velocity. The flotation velocity is the minimum velocity required to maintain a
companent in suspensicon in an air stream or the maximum velocity a component would
achieve in free-fall. If adequate differences in flotation welocity exist between
components, pneumatic separation may be feasible, The objectives of this atudy
were to construct an apparatus for measuring fletation veloecitles and to determine
flotation velocities for several peanut components.

EXPERIMENTAL FROCEDURE

4 negative pressure, variable airflow apparatus (Figure 1) was constructed to
measure flotation velocities. The apparatus consisted of a tractor-powered, adjust-
able airflew blower, a 10.5 ft. long, 3.855-in. inside diameter pipe, a recovery
hepper, a 11.5 ft. long, 5.75-in. inside diameter ¢lear, plastic fletation tube,
and a removable specimen container. Honeycomb-type air stralghteners were installed
In the inlets of the Fflotation tube and measurement pipe to nullify spirals caused
by upstream disturbances. Alr velocity in the measurement pipe was detstmined Ly
use of a Pitot tube connected to a micromanometer. The air veloeity in the flota-
tion section was computed from this velocity and the ratio of internal areas of

the two tubes. The smaller diameter measurement pipe increased the air veloolty

to a measurable level for light components, such as hulls.

To determine a compenent's flotatien wvelocity, i1t was placed in the specimen
container which was attached to the fletation tube. Airflow was then graduzlly
increased by opening a meter-driven damper at the blower cutlet until the component
was balanced in the air stream. 4 complete balance could not be achieved. However,

l/ Humbers in parentheses refer to appended references.
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Figure 1. Flotation velocity measurement: apparatus.

a component could be retained midway in the tube with a slight tumbling action and
rotation about the tube's perimeter.

& slight incrsasge in airflow above the balance point would send the component into
the hopper where it could be sasily recovered. A perforated metal baffle prevented
the component from being forced into the blower,

Initial pitet tube traverses were made at several airflows within the range of

intended measurement. A correction factor was determined to apply to center reading.
In all subseguent tests, only the center measurement was obtained.
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Flotatien veloclities were determined for various aize groups of peanut pods, vine
stems, miture kernela, immature kernels, split kernels, and hulls. Ten specimens
of each group were tested, and an average valwe of Flotation welocity was determin-
ed.

Freshly dug pods, 40-46 percent molsture content {me), of Spancross and Floriglant
varieties were each divided into three groups. Pods of the Plorunner variety were
divided into four groups with a standard presizer commonly used by the Federal-
State Inapection Service. Table 1 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 moisture content
(24 to 31 percent me) and the flotation velocity was again determined. Pods were
then allowed to dry to approximately 7.5 percent me and a final determination of
flotaticn velocity was made.

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

Size gproup

Variety Extra Small Small Hedium Largs
—Inches-
Spancross 354,398 L3B6- , HUE JAH3-.478
Florunner SA0T- L 450 JYEY-, 502 .509-.558 L5H9=-.611
Florigiant LAT72-.521 L532-,.569 L576-.688

To determine the cffect of stems on the flotatlon velocity of pode, measurements
were obtained of dry peds (7.5 percent mc} with attached stems ranging from 1 to
2 1/2 inches in length, The stems were removed and meazurements were again
cbtained.

Kernels of Tiftspan, Flerupner, and Florigiant varieties were simed with slotted
screens into groups of 1/6b-in. inerements rapging from 11/64-in. to 24/Bh-in.
Tlotation velocities were detsrmined for the 11/64-in. and the 1W/64-in, groups of
Tiftspan and Florigiant varietiss since that size is representative of the immature
range. Size groups 11/64-inch and 15/64-in. were zelected as being repressntative
of Florunmer immatures, For the mature kernels, size groups 15/6#-In. and 22/64-in.
were selected for Tiftspan, 16/B64-in. and 2u/64-in. selected for Florumnner, and
15/64-in. and 24/64-in. selected for Florigiant. Tlotatlion velocities were deter-
mincd for esch of these groups. In addition, measurements were made of the
20/64-in, group For each variety tested.

The kernels representing the mature groups were split into halwves and their flota-
tion velocity determined and compared to that of the corvespending whole kKernels.

Flotation welocitlies were also determined for Tiftspan hull halves.
RESULTS

Flotation velocity of peds: TFigures 2, 3, and 4 shew the vange of flotation
velocities of Spancross, Florunner, and Florigiant pods of varicus size groups and
moisture contents. The small pods had 3 feet per second (fps) lemter flotation
veloocity than the larpger pods. The extra small group of the Florunmer variety
required an average velocity of 1 fps more to Ffloat than the swall group. The
velooity ranges of the different size groups overlapped for a large percentage of
the velocity range.

The average flotation veloecity of all varieties of green pods was 53.8 Fps, 22
percent greater than the average flotation velecity of dry poda {(44.0 fps). The
Flotation velocity of green and dry pods overlapped for approximately 123 percent
of the welocity wvange.

The average flotation velecity of Florunner pods was 51.3 fps, l0-percent greater
than the average flotation velocity of Spancross and Flerigiant pods (47.3 Fps).
The fletation velecity of the three varieties overlapped foy a large percentage of
the wvelocity range.
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Stems ranging from 1 to 2-1/2 inches in length may possibly have a stabilizing
effect on pods by causing pods to become crlentated with maximum frootal area, thue
minimizing tumbling action in the directlion of airflew. The average flotationm
velocity of pods without stems was 46.1 fps, 2.5-percent greater than the same pods
with stems (45.0 fpa}. These averages were not significantly differvent {p>.05).

Flotaticon velocity of vine stems: Figure 5 shows the flotation velecities of 1, 2,
and 3-in. long vine stema at 64 and 11.5 percent mc. Green stems measured 14/64-
in, in diameter, but shrank to 11/6Y4-inch when dried. The length (1 to 3 in.)} did
not affect the flotation velocity for green stems. However, with dry stems (1 to
3-in. long) there was a slight trend toward higher flotation velevcities for the
longer stems. The average flotation veloecity of green vine stems {(37.6 fps) was
27 percent greater than that of dry vine stems (29,9 fps),

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

The flotaticn velocities for dry pods and dry vine atems overlapped for approximate-
ly 11 percent of the velocity range. Dry atems had a 32 percent lower flotation
velocity than the dry peds.

Flotation velocity of whole kermels: Figure 6 shows the average flotation veloci-
tiea for TIftspan, Florunner, and Florigiant kernels sized by slotted screens.

For mature kernels (thickness »16/64-in.), the Tiftspan variety required the high-
est average air velocity to fleat a designated size group, Florunmer required an

intermediate air velocity, and Florigiant required the lowest air velocity.

The average weights and approximate fromtal areas of 20/64-in. kermels are shown
in Table 2. The frontal areas were calculated as the area of an ellipse, using the
kernal length and average thickness as the major and minor axes respectively. The
frontal areas and weights were representative of the area-weight relaticmships of
all mature kernels. Floprigiant kernels had approxlmately twice the frontal area
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and welght as Tiftspan kermels. Florunmer kernmels were intermediate in both
frontal area and weipght.

TABLE 2.—-fAverage welghts and approximate frontal areas of 20/64-in. kernsls

Yariety Weight Frontal area
(Grams ) {Inches)
Tiftspan L431 .123
Florunner .5693 .168
Tlerigiant .36Y L 24h

Figure 7 shewe the range of flotation velocities for mature apd immature kernels
(maturity determined by sizing). The average flotation velosity of immature
kernels (40.9 fps) was 17 percent less than the average flotation welocity of
mature kernels (49.3 fps). Howewver, the range of flotation welocities for mature
and immature kernsls overlapped for approximately 21 percent of the velocity rangs.
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Figure 7. Fletation veloeities of whole kernels. (Shaded areas indicate
range of individual measurements.)

Flotation welocity of split kerpels: Fipure B shows the flotaticn velocity of
mature whole and split kernela. Little difference in flotation velocities was
indicated betwesn like componerits of the three varieties, However, there iz a
highly significant difference {p<.005) between the average flotation wvelocity of
a2plit kernels (33.7 fps) and whole kernels (49.3 fps). This agrees closely with
results of Apistizabal et al. (2). The averags flotation velocity for split
kernels was 32 percent less than for whole kernels. Hore important, however, is
the fact that the flotation velocity ranpges of the twe compenents did not everlap,
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This indicates the potential feasibility of pneumatically separating split and
whole kernels, and deserves more research attention.,
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indicate range of Individual measurements.)

Ilotation velocity of hulls: The average flotation welcelty of Tiftspan hull
halves was 14,4 fps, and individual measwements ranged from 13.5 to 15.7 fps.
Hull flotation velocities (Figure 9) were compared to the overall range of flo-
tation velocities of other peanut components.

CONCLUSIONS

The three sizes of pods and vine stems had little measurable influence on flotation
velpcity., Howewer, variations in molisture content caused considerable differences
in flotatien welocity. @reen pods and vine stems had different flotation weloci-
ties, but Fletation welocity of dry pods and vine stems overlapped for approximately
11 percent of the wvelocity range.

Although the immature kernels had a lower average Flotation veloeity than mature
kernels, the range of flotatien velocity for the two groups overlapped for approx-
imately 21 percent of the welocity range. The fletation velocity for mature
kernels was highest for the Tiftspan variety and lswest for the Florigiant variety.
Mature kernels of the Flerunner variety were intermediate in flotation velocity.

$plit and whole kernels had different flotation veloclties, which indicated the
feasibility of pneumatically separating these components. This separation
deserves more research attentiom.
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ANALYSES OF SAMPLE QUALITY DATA FROM A
CEQRGIA PEANUT RECEIVING STATION

Y., P, Tai and Clyde T. Young

Department of Food Science
Georgia Experiment Stacion
Experiment, Georgla 30212

ABSTRACT

A totsl of 1210 samples Erom the 1972 peanut crop were collected Erowm one
recejving station with rhe cooperation of the Federal-State Tnspection Service
and subjected to the qualicy anslyzis which ipcluded percentage of sound mature
kernels (SMR), sound splits ¢S5), SMK + £8, damage, foreign matter (M), loose
shelled kernels (L8K), orher kernels (OK), ond molsture and doller valus per ton.
Approximately 10% ol these peapubs were ¢lassilied as gegregation 3. Spanish type
peanuts appeared to have less SHK, SMK + 35, damage, FM, dellar value pet ton but
tad more $§, hulls, and meisture than Runner type. Sepregatiop 1 peanuts had
significantly lower damage, ¥M, and LS and had highev SMK, SME + 55, rortal kernels,
and dellar value per ron than segregarion 3, The relationships among the diflerent
quality Factors were evaluated and comparisons hetween Lhe quality of Spanish
peanuts vs Runner peanuts and between the quality of Segregstion 1 ws Segregation 3
were also examined,

THTRODNCTLON

Peanuts are the most impertant cash crop in Georgia, The State's [armers
produced more than 670,000 tons and over 40 percent of the nation's peanut crop
in 1972,

Dver 70 percent vl the Georgia acreage was planted with Florumner, with the
remainder being Starr, Argentine, Tifspan, Spancross, Florigiant, and other
varieties. Despile Georgia's record yield, the 1972 peanut crop had mure sepre-
pation 1 peanubs than in 1971 (1),

Through a4 juint effort of che Oklahomz Peanut Commissicon, Oklehoma Srate
Department of Agriculture and U, 5. Deparkment of Apriculture, a couprchensive
report un the quality of the 1970 Qklahoma peanut crop was cowpiled and published
in 1971 (2}, The purpose of thils quality survey was to enable the growers aml
the purchasers of Dklalwmt peanuts to know move sboot the quality of thelr crop.

Lt also pointed up that information rewarding peanut quallty of Ceorgia [armers'
stock peanuts wis limited and net coendlly available, Such Information is important
to the maintenance and improvement of this Stute’s peanut guallty.

The objective of this study was to cxamine and evaluate data for the waricus
factors related to peanut market quality bascd on samples collected from Federal-
State Tnspection Service at DeSoto, Georgia during the 1972 bharvestiop season,

A velated study to be published later will relate these "market' quality values
to certain chemical compodition changes that are being determined on tlie same
smnples.

MATERIALS AND HETHODS

Deeailed warket quality data were obtained for 1210 samples oi 1272 peanut
crop collected by the Federal-State Inspection Scrvice at ome receiving station
located at DeSoto, Georgia, The peanuts were grown io the DeSoto area. The
samples included 556 of the Spanish type and 65% of the Bunner Lype.

The samples were received for inspeciioe during the period of August 22 to
October 5, Data for the accwmulated tonnave of 1972 peanut crop (10) Lour the same
perjvd were also collected from Ceorgic and lexas in order to provide comparisoms
between these two states aud hetween the state and DeSoto area,



411 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 a2 peaput sample, were sound meture kernels (SME), sound splits {85},
damage, other kernels {OK), totel kernels, moisture, forelgn material (Fd), locse
shelled kernels (LSK), and hulls., The data were recorded on Form MQ (7) as
percentage of the total for each peanut sample. Definitions for each of these
terms haa been set forth by USDA (&), Any samples contaminated with Aspergillus
flavua were classified as non-edible (Segrepation 3).

According te Farmers' Stock Quality Regulations (8) for peanuts which were
eatablished jointly by the Marketing Agreement Administrative Committes and the
Peanut Price Suppert Agency of the USDA, the peanuts were classified as follows:

Jegregation 1 shall include all farmera' stock peanuts with not more than
2.49% damage, not more than 1,00% concealed damage caused by rancidity, meid er
decay, and no visible A, flavus,

Segregation 2 shall include all farmers' stock peanuts with 2.5% or more
damaged kerpels, and/or more than 1,00% concealed damage caused by rancidity,
mold or decay, no visible A, flavus, and offensive odor,

Segregation 3 peanuts include any amount of 4, flavus regavrdless of the
percentage of damaged kernels or wvhether offensive odor is found in the load,

Statistical snalyses on each of the quality factors were conducted, including
Student™s t-tedats (5) for the difference between two means, Correlation
coefficients between any two quality facrtora were estimated.

RESULTS AND DISCUSSION

Table 1 shows the number of samples and tonnage for each type of peannt and
each segregation, These were from 77 peanut producers in the DeSoto area who
produced nearly & theousand toms of peanuts which made up approximately 0,9% of
Georgla's cotal 1972 production. Individual prowers praduced less than 3 tons up
to 200 toms. The samples from the DeSoto area hed slightly more of the Runner
type than of the Spanish type peanuts. However, the Runner type contained more
than twice the incidence of segregatiom 3, Awmong the 77 producers, &4 produced
one or more loads of segregation 3 peanuts,

Table 1. Samples and toms of 1272 peanut crop collected by the
Federal-State Inapection Service at DeScto, Georgis

Type Segrepation Ho. of Samples Wo. of Tons
Spanish i 511 2470.53
3 45 179,70
Runner 1 558 2830,52
3 96 463,41

¥ilg, 1 shows that the trends for the accumulated tonnage from the DeSeoto
area and the state of Georgia were essentially similar for both segregatioms 1 and
3. While the delivery dates in the Dedoto area were from August 22 to October 5,
the receiving dates for the entire state of Georgia covered a longer btime period.
No sepregation 2 peanuts were luspected at DeSoto and only a relatively small
quantity of this group of peanuts was produced on & state wide basis. However,
both the DeSoto area and Georgla produced avbstantial amounts of segregation 3
peanuts which amounted to more than 10 percent of the total tonnage from either
76
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Figure 1, Accumrlated tounage of 1972 peanut crop from August 28
through October 9 at DeSoto, Georgila, and Texas.
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DeSoto or the entire State. In the simllar period of harvesting season from
August 28 through Octobaer 9, 1972, Texas hed relatively lower quantities of
segregation 3 pesnuts than did Ceorgis and this categery of peanuts did net
significantly incresse during Lhe haervesting season. However, Texas produced &
larger quancity of segregation 2 peanuts than gegregation 3. Ar leeat part of
the difference may be atbributed to the facc that over 70 percent of Georgla
peanut acreage was planted wicth Florunper; whereas, in Texas, nearly all of the
peanut screage was of the Spanish type. Also, Georgla had wnusually dry weather
in moat peanut producing areas during the 1972 growing season, parxticularly
during the larter half,

Mean values for quality feceors and dollar value per tom for two peanut types
and two segregations and mean values for the 1970 Oklaheoma crop are shown in
'able 2, The difference between 3panish znd Runner types was highly significant
in SMK, 33, S5MK + 55, damage, total kernels, hulls, FM, and dollars per tom,
There were no gignificant differences between these two types on OK, LSK, and
moigture, Spanish type samples had lower average values for SMK, SMK + 88, damage,
M, dollar walue per ton than Runmer type, but higher wmean wvalues for 85, hulls,
and moisture,

Table 2 alsc showa that the differences between segregations 1 and 3 smere
highly significant for all variables except 85 and OK. Begregation 1 peanuts had
higher dollar value per ton but less damage, hulle and LSK than that of segregation
3. The results indicated that damage and S8 were closely related with segregation
1 peanuts. Segregation 1 peanuts had significantly lower damage, FM, and LSK and
higher SME, SMK + 53, total kernels and dellar value per tom.

Table 2. A comparison of mean valuea for quality factors and
dollars per ton for two peanut types and twoe segregacions
and mean values for Oklahoma 1970 crop

DeSobto Area {1972} Oklshoma?
Spanish Rumner {H-5p) Seg. 1 Seg. 3 (Seg. 1-Seg. 3) 1970 Crop

SHE B8.68 72,02 Wk 70,5%  69.73 *k 60.54
53 5.57 3.35 kad 4,48 4,47 N5 5,12
SME. + 55 74,25 75,58 W3 75.07 74,21 W 65,66
0K 3,29 A.24 e 3.27 3,22 HE 6.42
Dam, 0,22 0,31 w G,22 .67 et 0.56
Total K 77.76 79,14 i 78,36  78.10 L 72.64
Hulls 22,00 20,84 W 21,31 21.B7 hid 27.38
FM 3,29 3.95 % 3.58 4,14 sk 5.01
LSK 5.82 6.11 b 3,83 7.07 R 3.01
Moist, 8.75 8.41 L5 B.60 8.33 e 8.67
Dollara/ton 301,71 306.92 W 304,94 301.38 * 243,45

#Gignificant at 5%; #*Significanc at 1%; NS non=-significantc.
SReported in Oklahoma 1970 Peanut Quality Report (2).
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The mean values for each type and each segregdatlion are shown in Table 3,
Spanish type peanuts showed less difference between segregations 1 and 3 in most
of the quality factors than did the Wunner type, Segrepation 1 peanuts in both
Runser and Spanish types generally had more SMK, S5MK + 58, rotal kernel, moisture,
and dollar value per ten, but had less 55, damege, hulls, FM and LSK than segre-
gation 3., These results support the fact that only LEK, OK, and damaged kernels
are examined sepavately for A, Flavus is easentially adequate and valid, Further
evidence From Porter, Wright, and Steele (3) also supported this conclusion, They
reported that peasnut seed from fruit with wisible damage {shell dumage detected
viswally) and invisible damage {shell damage detected by & staining techaique}
were colomized more frequently by A. flavus than thoae [rom sound fruir {no visible
or invisible damage}. They also peinted out that sced from invisibiy damnged
fruit were colonized almost as rapidly as seed from visibly damaged froits, 1f in
the future, the invisible damage is comsidered to be As Important asz vigible
damage, then the proporiicns of segregations 2 and 3 peanuts will Likely be
increased,

Table 3, Mean values for varicus quality factors and
dollars per tom for four groups of peanuts

Spanish Type Runner Typc
Seg. 1 Seg, 3 (Seg, 1l-Seg. 3) Seg. 1 Sem, 3 (Seg. 1-Seg, 3)

SMK 63.77 67,62 NG 72,28 70,72 R
35 5.55 5.87 N3 3,51 3,81 w2
SME. + S5 74,32 73.49 +* 75.75  Th.54 ®%
oK 3,31 3.13 N3 3.25 1.27 NS
Dam, 0.18 0.67 S 0,25 0.467 HH
Total K 77.80 77.29 * 79.26 78,48 ik
Hulls 21.95 22,67 ) 20,73 21,49 e
™ 3.28 3,38 NS 3.86 4,50 wE
L3 5,82 5.89 N5 5.85 7.03 bl
Maist, 8,79 8.31 N5 .43 8,34 N&
Dellars/ton 302,00 298,42 N3 307.64 302,77 e

H5 nom=aignificant; *significant at 53%; #¥%zignificant at I%.

Aflatoxin produved by the fungus Aspergillus flavus is still che mest serious
threat to the U. 5. peanut quality,. Fig. 1 indicates chat more than 10 percent
ol the 1972 peanut crop in Georgia was classified as segregation 3, This is
substantialiy higher than for the 1971 creop (1). The cxtremely dry growing season
wmay have been an important comtributing factor. Sellschop (4} pointed out thare
peanuts become visibly infected by fungi when they dre dameged by certain animals,
insects, or when the pods burst in the soil as the result of alteroating humid and
drought conditiens, The presenk reasults showed chat the amountz of damage, 0,
and LSK were higher in segregation 3, The increase of damage might have been due
to the dry growing season and the councurrent inerease Ln ackivily ol the insects,

Table 4 shows that there was considerable varisbility for each of the quality
factors and dollar value per ton among the 77 peanut producers, TPrimarily, this
varlebility would be due to differences in peanut types, varierfies, maturity, soil
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and weather conditions, cultural practices, pesticide use, harvesting, and curing.
If Oklahoma's statewide peanut quality contest atandards (2}, in which the peanut
could not exceed 1% sound eplit, 1% LSK, 37 FM, and "0 %" damage, were applied to
the present atudy, only one ocut of 1210 samples could meet all thesa qualifications
and welight requirement,

Table &, The mezng and ranges for various gquality factors and
dollars per ton for 77 peanut producers at the DeSoto area

Mean Range
SME 09.96 60,00 - 73,53
38 4,38 1,00 -~ 10.43
MK + 38 74,91 69,80 - 7F8.85
0).9 .55 .43 - 6,12
Dam. 0,34 0,00 - 1.00
Total K 78.23 75.20 - 82,00
Hulls 21.66 16,00 = 25,50
3,8 3,36 1,50 = 5,74
LSE 5.76 2,00 - 11.53
Moiat, 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 ave shown in Tablea 5
and &, reapectively. 355 have a negative slgnificant correlation with SME, OK
8lso have negative significant correlations with SMK, 53, and SMK + 88, in both
segregations 1 and 3 pesnuts, The percentage of damaged kernels is closely
related with SME and SMK + 55, but not with S5 and OR,

Hulls have, as expected, highly negative correlatlons with SMK, SMK + 55, and
total kernels, but their relationship with 35 is nonsignificant in segregation L.
Hulls have been found to have positive, significant correlations with OE and
damage. Florunner peanuts, for instance, have a lower percentage of hulle than
most of the Spanish type peanuts, This thinner shell might contribute to the
higher Incidence of segrepation 3 peanuts found in the 1972 Georgla Runner c¢rop as
compared to the Spanish crop.

In both segregations 1 and 3 peaputs, LSK and I'M have a positive, significant
correlation. It also indicates that the positive correlakion between LSK and 88
is highly significant, Thias relationship shows that these two factors might be
controlled by the common pearnut shell characteristies and enviroomental factors
which would produce either more or less 58 and LSE., The correlation between LSE
and SMF. is nemative, significant in both segregations 1 and 3, These relationships
indicate that by reducing the LSK, ome could expect a significant increase in SME.

The moisture content of the peanut kernels shows a significant, positive
correlation with SMK, and a negative correlationm with 55 in both segregations 1 and
3 peanuta. This relatlonship 1s small when SME and 55 are pooled, When a peanut
sample is of a rather low moisture content, one will obtain a relarively higher 58
and lower 5MK. Woodward and Hutchigon (11) peinted out that all three types of
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Table 5, Correlations berween 12 wvariables for Segregation 1 samples from DeSoto

SHE 8§ SMK OK Dap, Total Hulls FM LSK Moist, Tons Walue/

+ 85 K Ton
SMK 1 -.699 .64b =417 -,116 657 -.648 -.100 ~,227 ,353 ,101 .658
S8 1 130 -,247 -,016 006 LOO0 L1591 384 -.475 -.045 096
SME. + 58 1 -.508 -,170 ,881 -.B62 ,065 .091 -.016 .083 .973
0K 1 -,013 - 488 509 =,132 =-,1684 .018 =.079 -,732
Dam, 1 -.020 082 117 .102 -,015 -,073 -.208
Total K 1 -.936 ,023 (037 -,014 L0554 L9801
Hulls 1 -.026 ~,031 -.037 -,070 -.896
FM 1 264 -,046 -,069 043
LS8R 1 -,208 034 079
Moist. 1 048 -,010
Tons 1 « 090
Value/Ton 1

Sipgnificaace for 1067 degrees of freedom; «<.062 {(5%): <,081 (1%},

Table H. Correlations between 12 variables for Sepgregation 3 samples from DeSoto

sMK 8§ SMK  OK  Dam, Tetal Mulls FM 1SK Moist. Tons Value/

+ 858 K Ton
SMK 1 -.697 .664 -,240 =247 ,677 -,724 =196 -.335 ,46% 183 ,686
58 1 071 -,259 =-,089 -,122 211 .203 ,387 -.57% .00 033
SME + S8 1 ~.600 -, 440 B15 -.7B6 -,009 -.048 052 ,ZA7 98B
R 1 -.044 -,210 ,193 =067 -,066 .018 =,136 -,479
Dam, 1 -.124 .208 ,030 ,065 .0BO -,l44 -.491
Total K 1 -.919 -,124 «.077 134 .227 857
Hulls 1 L1620 ,128 -,.217 -.276 -,.830
h5! 1 924 ~,059 ,025 -,079
L3K 1 -.345 .0L4 -,069
Holst, L 025 061
Tons 1 271
Value/Ton 1

Significance for 139 degrees of freedom; <,165 (5%): <216 {1%).



peanuts, Virginie, Runner, and Spanish, followed the same treud in which percent
split kernels decreased as the relative humidity (%) locreased, The correlation
between moisture content and LSK s negative and significant in both segregations
1 and 3 peanuts, This indicates that drier peanuta will give mere LSKE.

It wag of Interest to determine if the weight of each load of peanuts had
any influence on the quality of farmers' atock peanuts, The present results
indicated that tonnage was not correlated with S5, total kernels, L3K, and
molsture, In segregation 1 peanuts, tomnage showed a aignificant negative
correlation with OK, damage, hulla, and TH,

The value of peanut dollars per ton wae czlculated using the 1972 Peanut
Price Support Schedule issued by ASCS-USDA (2}, Whether or not deduction for
damapge, FM, and 83 was charpged depended upon the percentage of each factor,
This variable had highly significant, negative correlations with O, damage,
and hulls, Deollars per bton were positively correlated with SMK, SMK + 55, and
total kernels,
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SUMMARY

& study was conducted to investipate changes in grade factors of [armer staock
peanuts during storage, Changes in grade factors and quantity loss were defined
as Yshrinkage", The effacrs of controlled drying conditions, simulated warehouse
stnrage, and warchause storage on changes of prade factors were studied.

Two controlled drying conditions and two harvesting dates were investigated
in Part I ol the stody to determine the effect of these variables on the shrinkape
of peanuts during storage, Samples of these peanuts were graded alker drying
and storape [or selected periods of simulated warehouse conditions.

Fur Part IT of the study, samples of peanuts were collected from two com-
mercial buying points (Holland, Virginia and Conway, Merth Carolina) teo determine
when and how wuch shrinkage occurred in farmer stock peanuks, Samples were
collected pver a S-week period, divided into subsamples and graded afrer 1, 7,
14, 28, and 92 days of simulated warchauae storage,

For Part 11T, pesnut samples were placed in a bulk peanut warehouse, stored
for 72 days and graded when the warehouse was emptied., Sawples of the same
peanuts were stored under simulated conditions at the Tidewater Research and
Continuing Education Genter, Holiand, Va,, and graded afcer 0, 7, 14, 28, and
72 days of starage to compare actnal warehouse sterage to simulated warshouse
storage.

Under simulated stovage, grade factors other than kernel grade molsture
deccriorated only pradually wich time, Grade molsture decreased approximately
one percentage peint during the [Arst 24 hours after removal from the dryers and
continued to decrease gradually for 28 to 30 days., Grade moisture stabilized
at approximately 6% percent,

Peanuts stured in the warehouse had no significant deterioration in grade
facrers.

The observed gradual detevloratioen in grade factors and kernel molsture loss
dues nol oxplain the guality and quantity leosses reported by che shellers which
aAre reported to cost $15 te $20 per ron, Based on results Erom simulated ware-
house starage, a §5 per ton loss was explained by grade Facror deterviordtion and
kernel meisture welght loss, Other facters such as handling, sampling, grading
prcision, and dey welight loss resulting from resplration must contribute to the
consistent storage lass reparted by peanut shellers.

IHTRODUCTION

Since peanuts are bowght and sold by commercial grade, any degradation of
the prade fFactors andfor quankily losses during storapge are direcr losseés to the
peanut warehouse vperater. To the warehouse operator, 'shrinkage” may ba defined
as the total doliay value of the peanuts placed in the warehouse less the value
of the peanuts when rvemoved fram storage. A study was condocted to determine
that portlon of "shrinkage” which is atrzributable to changes in rhe grade factors
of Farmer stock poeanuts during sterage, Quancity losses resulcing from changes
in molstore contenl during storage were also investigated, but quancity lesses
resulting from respication, handling, rodents, ete. were not invesrigated,
Changes in grade facrovs for farmer steck peanuts and peanuts dried wnder con-
trolled conditieons were determined alter selected pericds of simuleted warehouse
sterage, Changes in Che grade factars of farmer skock peanuts were also determined
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for actual warehouse storage.
FROCEDURE

In Part 1 of the study, Florigiant peanuts were dug and combined from adjacenmt
rows in the same field on Octeber %, 1972 and 0ctobe5 23, 1972 Pearuts freom
each digging date were dried in the laboratery at 95 F and 120°F to determine the
effect of maturicy and drying temperature on the shrinkage of peanuts, Both
drying temperatures had a drying patential egual ta 15 F wet bulb depressiom.
The peanut depth was 3 ft and the alrflow rate was 20 cfm/ft” of peanuts,

The peanuts from ezch harvest date and each drying condicien {4 lots) were
divided into 48 subsamples which were subsequently graded at the follewlng 12
intervals, there belng four replications for each interval: 0O, 2, 4, B hours,
1, 2, 4, B, 16, 32, 64, and 92 days, Three techniclans graded all samples,
Each technician had specific responsibllities which were performed throughout
the study te minimize human inconsistency.

Peanurs were stored in containers with holes in the slde and top for adeguate
alr circulation. The containers were stored 1n an unheated cinderblock building.
This type of storage {s referred to as simulated warehouse astorage,

TFor Part IT of the study, samples of farmer stock peanuts were ceollected
from a buying station im Hollamd, ¥irginia, and alse from one in Conway, North
Carglina, over a five week period, BSamples were collected from the two grading
stations 1n approximately the proportion of the Horth Carelina-¥irginla peanut
acreage, i.e, 60% from North Carelina and 40% from Virginia. Twenty samples were
collected from Virginla, & per week Lor 5 weeks, and 30 samples were collected
from Worth Carolina, 6 per week for 5 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 duplicate. A total of 300 grade determinaclions were scheduled for this
part of the study, The thirty grade determinations scheduled for the first col-
lection date in North Carolina were incomplete and were excluded from the analysis
becavse of Insufficlent sample quantity,

For Part TII of the study, peanut samples were placed in a bulk peanut ware-
house, stored for 72 days and graded when the warehouse was emptied, Eilghteen
samples were placed in the warehouse prior to the time the warehouse was filled.
The samples were supported with nylen rope 1n a diagonal and vertical plane
through the warehouse, Five vertical lines of peanuts were placed in the ware-
house, Lines 1 and 5 supported three samples of peanuts, the first of which was
2 ft from the floor with the wertical distance between samples being approximately
4 ft, Lines 2, 3, and 4 supported four zamples per line because the ceiling
hoight in the middle of the warehouse was approximately &4 ft higher.

EBach of the 1B samples placed 1n the warehouse was retrleved when the ware-
house was emptied, divided into four subsamples and graded at the Tidewater
Research and Continuwing Education Center. Samples of the same peanuts were
stored at the Tidewater Research and Contipuing Education Center under simulated
storage conditions and graded at different intervals to compare actual warehouse
to simulated warehouse storage.

RESULTS AND DISCUS3ION

Pigure 1 shows the percent ELK, HMediums, and No, 115 plotted against storage
time for peanuts dried undgr controlled conditions, These results are from the
second digping dare and 353 F drying temperature, Tremds [rom the other three
conditions were gimilar., As shown in this figure, the percent ELK gradually
decreased with time whereas che pavrcent mediums and number 1fs increased gradually
with time, Values For percent 55, OK, and damaged kernels were essentlally the
same after %2 days of simulated storage.

Figure 2 is a plot of grade moisture versus time for peanuts dried under
controlled conditions, Kernel grade molsture was essentially constant for the

84



first & hours, bur lest one percentage point after removal from the driera for
24 hours. The peanuts lost another percentage point during the following week.

Figure 3 shows selected welghted average grade factor values wersus time for
peanuts collectod from Virginia and Werth Carelina, These resules parallel those
from the peanuts dried under controlled conditions. Except for kernel grade
moisture no drastie change in prade faccors cccurred with time for che peanuts
collected from Virpinia and Worth Carolina, 4 comparison of officlal Government
grade factors with results obtained from this part of the study showed no bhias,

The average kernel moisture for the peanuts collected from Virginia and
Horth Uarolina decressed frem 8.8 to 7.8 percent in ome week as shown in figure 3.
The average kornal molsture for these samples at the grade atations was 9.7
percent, The kernel moisture content decreased approximately 20 percent or
about rwp percentage points durling two weeks of simulated storage, a resulc
which also ocecurred in Part I,

Linear regression analyses were completed on selected grade factors with
time., These results are summarized in Table 1, The A walue, Y intercept, for
percent ELK For the combined Virginia and Morth Carolina samples was 29,70 percent
which means that the average percent ELK for the Vitginia and North Carolina
samples wag estimakted at 29.7 percent at time 0, The B value or slope was -0,023
which i3 the average daily decrease in pevcent ELK kernels from Virginls and
North Carelina. From these resulis, rhe expected decrease in percent ELK after
0 days is 2.3 percentage poluts to approximately 27.4 percent, During the
same period, mediums increase 0,9 percentage points to 27.84 percent and number
Its increase 0.5 percentage points te 6.44 percent.

Table 2 shows grade factor values For the O time sub-samples, grade [actor
values for subsamples stored at the stacionm and cerresponding values for the
samples stored in the warvelivuse for 72 days. Peanuts used in the warehouse portion
of the study (Part I11) were iniclally at 8,0 percent moisture, Afrer 72 days
of warehouse storage, the averzge kernel moisture was 8.3 percent indicating
the sample peanuts picked up meisture from the peanuts that surrounded them in
the warehouse. The average grade factor values for the peanurs stored in the
warehouse showed no reduction indicating kernel moisture to be a very important
considerastion rogarding grade factars, Subszamples stered at the skation and
graded after 72 days under simulaced warehouse conditlon exhibited a slight amount
of prade deterioration,

The gradual deterioration in grade factors and the molsture loss that occurs
in the kernels does not explain losses in the ma2gnitude of $15-520 per ton shellers
report they experience between the in grade and out grade of peanuts stored in
warehouses.

Based on results from Parts 1 and 11 of this study, the percent ELK may
decrease approximately 2-3 percentage peints in 100 days of storage, This repre-
sents a prlece reduction of about $.0006 per pound or §1,20 per ton. The small
decrease in SHK was nearly offset by slipht increases in sound splirs and other
karnels,

If peanuts having 70 percent meat and a value of $0.153 per pound enter a ware=
house at B percent kernel grade moisture and leave the warehouse at 6.5 percent
grade moisture, a loss of approximately §3,60 per ton based on the in grade
moigture occurs.

Peanuts respire in storage which results in a dry weight loss. This type
of loss was not considered in the study., This loss would also cost the sheller
a carkrain smeunt of money in addition to the twe above-menticned losses,

Reaults obtained from this study do not explain all of the quality and quanticy
losses reported by the shellers, The effect of handling peanuts wich elevators,
dumpscers, belts, etc. on grade factors was not taken inte consideration in this
study, Sampling and grading precislon wust also be consldered, In addiciom,
grade faccors obtoined by using sample sheller equipment may not carrvelate with
rasults obtained by actually processing peanuts with commercial shelling equipment.

Since the sample sheller is reported to be more gentle than mill processing equip-
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Tabie i, Valuas for varicus factors wvs. rime for Virginia and Nerrh Carcline sSawmples,

Factors
£%) Vigginia North Carelina ¥a, & N, C. Combined
&1/ B2/ T 3/ A B T & B T
Hear 72,28 L0002 0.04 71,73 -.0010 -0.30  Fl.97 -.0005 -0.20
MK 64,52 -.0115 ~1,49 61,14  -.0087 -0.78 62,58 -.00a7? ~1.38
ELK 27.89 -.0289 -2.52 31,03 -,0186 -1,9%  25.70 =.0230 -3.02
Medium 30.12 L0038 0.89 24,59 L0085 1.59  26.%4 0092 i.38
Mo, 1 6.51 L0086 2,28 5.52 L0025 0.85 5.54 L0051 2,07
55 324 L0044 0,97 4587 L0060 1.28 4,17 L0053 1,51
oK 3.23 L0056 2.02 3.12 L0007 0.33 3,17 W08 1.68
Damage 1,27 L0016 0.78 2,62 -,0010 -0.36 2.05 L0001 9.05
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Table 2. Average grade factors af peanuts used In warehouse part of study.

Avp, 72

Factors 0 Eime 72 day sample day samples

(@3] sample  stored at station  from warehouse
Meat 70.7 70.5 0.7
Grade moisture content 4.0 7.0 8.2
EILK 34,5 34.2 6.0
Madium 21.6 21,2 21.0
Mo, 1 7.2 7.0 B4
55 2.5 3.1 2,1
204 4,6 4,2 4.l
Damage .6 Q.6 0.9
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Figure 1, % ELK, Medium, and Wo, 1 peanuts versus time for Florigiant peanuts dried at %5 °F,
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APSTRACT & FAPER
ABSTRACT

Wax~I1ike accumulations were noted in sceoning electron micrographe on the testas of
dried peanut seed, Seeds from breeding lines which were tolerant to colonization
by Aspexgilius £lavus (N.R.R.L. iaolate 2999) appeared to possend more of the wax-
like accumulatiows than did several which wevs highly susceptable, Extraction of
waxes and lipids from intact seeds with chloreform: methanol, 2:1 {(V/¥), for up to
five minutes incressed the susceptebility of the extracted seeds. No reduction in
germination pevcentage of the seads extracted for five minutes wes noted, A sus~
pension of A. flavus conidia was placed on the dried solvent residue £rom & two
hour extractiop of intact tolerant peanut seed. Germinetion of A. flavus conidia
was s5lightly stimulsted by the resldue, compared to distilled water, It appears
that the wax-like accumulations help prevent 4. flavus frem penetrating the intact
weed coat, -

PATER
INTRODUCTION

The use of peanut varieties resistant or tolerant to colomlzation by Aspergillus
flavus has been suggested as one method of reducing the incidence of aflatexdn in
stored peanuts, Bailey (I970). A program to find pesnut breeding lines with low
colonization levels has heen underway at the Universlty of Florida for three years,
Colonization ranged from leas than 4.0% up to 100X for different pesnut genotypes
screened wnder ideal colonizetion conditions, Three different stetistical categories
were determined by Duncan's mulriple range at the 5% level for the 1971-72 acreen-
ing data. Breeding lines from these data with leas than 16% colenization were re-
ferred to am tolerant. Cultivers colonized st & level of from 16X up to 6QX were
congidered moderately tolevant, while & colonizetion level shove S0% wea consldered
indicative of highly ausceptable culrivars. The tolerance wechanlsm emcountered
among these breeding lines has been suggested to be purely mechandcal, LePrade and
Bartz (1972).

1 Repearch supported in part by Agriecultursal Research Service, U,E. Department
of Agriculture, Grant #12-14-100-9923(34) administered by the Plant Sclence
Besesarch Division., Peltsville, Maryland, 20705,

2/ Research Assistant, Ph.D. candidate, University of Florida, Plant Pathology
Department. Galnesville, Florida, 32601.
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PROCEDURE ,ARD HESULTS

Sereening Technique

N.R.R.L. 1polate 299% of Adspergtlluas flavus was used In all acreening tests for re-
plotsnce or tolerance to colondzation. Thie isclate has been shown to produce
large quantities of aflatoxin, Shotwell et, al. (1966}. ALl inoculations were made
on dried, hand-shelled peanuts in the lsboratory. Approximetely B X 107 conidia
in & suspensicon of 0.5 ml sterile distilled water with 1,0% Tween 20(V/V), was
introduced to each of three 15 g replicatiome per line in a 200 X 20 mm petri plate.
All replicatlons were standardized to & 20% moleture level prior to inoculum intro-
duction. After one week of incubation at 25C the parcentage of colonlzed peanuts
was recorded (Table 1). The data were converted to arc sin values for statistical
analysis. Peanut cultivars designated as Fla. leb. number 85, 4, and 24 were
satatiscically more telerent than no. 200 or no. 82,

Teble 1, Percent colonlzation of 5 peanut breeding lines. Aspergiilus flevus
{N.R.R.L. lsolate 2999}.

Fla. lab, Fla. entry #f Mesn Percent Colenization 1/
85 UF71513 3.7 a
4 UF71104 13.2 &
24 UF 71206 15.6 &
200 UF711441 0.3 b
82 UP71510 89.5 b

1/ 411 mean percent colonizatlon valuee followed by the same letter are not
significantly different at the 5% level by Duncan's multiple range.

Since previous work by LaPrade and Bartz (1972) euggested that tolerence to A, flavus
wes purely mechanical, a scanning electron mlcrograph study of inract peanut meeds
from the above breeding lines wes conducted, Hand shelled seeds of the teat lines
weTe observed in the mid cotiledonary regiom, with the seed coats orlemted perpen-
dicular to the electron flow and parallel to the lems plane.

deeda from cultivars which were highly tolerant to colonization by A. flavus appesred
to possess more of the wax-like accumulations {¥Fig, 1) than did several which were
highly suscepteble, Wax continulty was more uniform with fewer breaks observed inm
the cuticle of tolerant lines than in the cuticle of susceptable lines, while the
sead coat cellular continuity appeared intact for all peanuts-chbservad.

Extraction of seed coat surfagce waxes

To determine 1f seed coat surface waxes helped reduce colonization of peenuts by A.
flavus, portions of the waxes were removed by extracting intact telerant peanuts °
with 25 ml chloroform: methanol, 2:1 (V/V¥) at 45C for up to five minutes. Ten
geeds from each treatment were germinated as a test of viability. After extractiom
the seeds were washed for one minute in distilled water, alr dried for five minutes,
end inoculated using the standard technique describad sbove, There were four
trestmente of thres replications of 15 g each that were inoculated. Table 2 shows
mean percentage colonization, mean seed germination and mean aflatoxin levels
determined by millicolumn chromatography, Cucullu, A, F,, ek, al. (1972). The
atatistical analysis was performed on converted arc sin values from percentage
values while only percentage values appeat In Tauble 2,
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The wax-like accumulations shown in figure 24 and 2B were partly removed by the
solvent, MHumersuws breaks in the wax continulty of the curicle were gbeerved while
cellular continuity appearsd to remain intack,

Conidia germination inhibition

One tenth wl of a suspension of A. flayus conidies at & concentretion of 103-104
spores/ul was placed on the dried wax ewxtract from a two heur chloroform:
wmethanol, 2:1 (V/V) extraction and a five minute chloroform extraction of intact
tolerant peanut seed. After 12 hours, eporee were counted in 10 miecroscope fields
teken at random for bath extraction periods and for a similar conidia suspension
pleced in sterile ddetilled water,

A& stimulation in conldie germinetion occurred for the pesnut extracts compared to
distilled water. Ne difference in conidis germinetion occurted becwesn the 5
minute and the 2 hour wax extraction periods.

Table 3. A. flavua conidia germination on wax extracts from tolerant aeed vs,
distilled water,

Trestment 1/ Mesn % Conidia Germination 2/
5 minute extrraction 66.7 a
2 hour extraction 78.0 a
gterlle distilled water 52.7 b
1

=" All treatment meens followed by the same letter are not sigmificantly
different at the 5% level by Duncan’s dultiple range.

2/ Conidia are congidered germinsted 1f the germ tubes extend approximately
one spore diameter.

BUMMARY AWD CONGLUSIONS

Heavier cuticular wax accumulations occurred on selected peanut cultivars highly
tolerant to an isolate of A. flavus, capable of producing high quantities of
afiatoxin. These wex accumulations can be partislly remcved by soaking the seed
in het c¢hlereform for up to five minutes. e differential removal of surface
waxes Incressed susceptabllity to colondlzetion by 4. flavus. Subsequent production
of afletoxin was also lncressed, Extraction of waxes did not significantly affect
geed germination., Hesldues from the evaporation of wax extracts were not fungl-
static or fungitoxic, even when the extractlon period was Increaeed to two houtrs.
The wax present on the surface of Intact pesnut seeds apparently prevented pen—
etration and subsequent colonization by A, flavus conidia, Peanuts from tolerant
lines seemed to poseess more wax wWith lees bresks in the cuticle then peanuts from
susceptable lines or solvent extracted tolerant lines.
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DEVELOPMENT 0OF A SMALL LARORATORY SHELLER
FOR DETERMINING PEANUT MILLING QUALITY
by
James TI. Davidson, Jr., Mechanlcal Engineer
and Fraddie P. HcIntosh&!, Apricultural Engineer
Natinnal Peanut Research Laboratory
Peanut Procezsing and Storage
Agricultural Research Service
U. 8. Department of Agriculture
Dawson, (eorpgia

ARSTRACT

A small mechanical sheller was modified, tested, and improved to provide an
accurate and reliable method of determining milling quality as well as a fast and
efficlent method for shelling small samples of peanuts, Design, performance, and
some potential uses of this sheller are discussed. The sheller may be constructed
in any local machine shop at a very low coat (approximately 5300). It cam be a
very useful teol for beth research and industry.

IRTRODUCTION

Milling quality, as used in this report, 13 defined as a measure of the abiliry of
the kernels to resist splitting and skinniug by commercial shelling and processing
equipment, The amgunt of aplitting 1s lmportant to shellera, silnce it is a major
factor in determining market value. However, methods have been unavailable to
determine the true milling quality except in very large {500 1b, or greater} lots,
In vecent vears, ilndustry and researchers have contlinually requested the develop-
ment of an accurate method for determining the milling quality of small samples,
In 1971, McIntosh, et al. (3) reported the successful development of a one=quarter
slze commercisl ehelling apparatus for determining the milling quality of samples
aa small az 20 1b, The reference also reported that & small experimental sheller
appeared to have potentisl for determining milling quality of smaller samples.

This paper describee the design and development of the experimental sheller and
provides performance data to illustrate the accuracy of this method for deter—
mining milliog qualicy of different peanut lots, and for detecting slight changes
in milling quality of apecific lots. Shelling rate and ashelling efficiency data
are also presented to extend the potential use of the sheller to ether appli-
cations, ;

MATERTALS AND METHODS

The one=quarter or full-size commercial-type shellers with steel T-bar grates were
used to determine the actusl milling quality of each lot, Thege shellers were
adjusted and operated to obtain a maximum whole kernel gutturn. In numerous par—
formance tests of the four types of commercial ehellera, the sheller with steel
T=bar grates provided “average" outturna, The putturns of the other three types of
shellets would not dlffer greatly if these shellers were operated to obtain a
nmaximum whole kernel cutturn.

The basic design of the 6-in, diameter experimantal sheller was simllar to the
design of commerclal=-type shallers {(aee Flgure 1), This simllarity was necessary
to obtaln the same kind of ehelling actions for both type shellers (3}, Primary
components of the experimental sheller were the 6-in, diameter sheller grates, the
shelling cylindey, and the sheller encleosure with feed gate and internal deflee-
tors, Other associated parts of the complete experimental sheller include the
supporting framework, mechanical drive system, asplratlion ayatem, and transfer tray
for carrylng the peanuts from the sheller enclosure to the hood,

Saveral modificationa in sheller design were required before a reliable model was
developad, The deslgn and cperation of each model was refined and the shellers
teated for consistency and teliability. Final evaluations of each shaller model

1/ Area Englneer, Goldkist, Inc., Graceville, Florida 32440.
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performance was obtained by using a cylinder-grate spacing of 1 in. for all three
types of peanuts, a shelling cylinder speed of 300 r,p.m., and sheller grates
selected to have same alot width as those normally used in the commercial=type

gheller,

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 outturns was
apparent. This sheller, shelling 2,2-lb, pamples, was uged effectively in several
research studfes to indlcate the shelling properties of peanuta. In later tests,
a 4=1b. sample provided more consistent results than the 2,2-lb, sample. Several
4-1b, semple lots of peanuts were evaluated to determine the correlation of out=
turng of the model 2 sheller with those of the commercial=-type sheller (see

Figures 3, 4, and 5).

SPLIT KERNEL QUTTURN OF MODEL 2 SHELLER (Porcent)
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Figure 3 Correlgtion of split kernel outturns for model 2 and commarcial —typa shallers.
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Figurs 3 Corralation of spht pha taid nermel ouitumn for model 2 and Sommercha typa shellers,

differences In milling quality of pesnuts from the same ot was demonstrated by
ghelling peanuts thet 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 1b, for the full-size commercial sheller.

22 A
¥ 5.89 4+ D.97x

r= Q.87
5‘-0.93

Arganting  pecnisty
Crop Year 1972
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COMMERCIAL TYFE BHELLER {Pwruem)
Figure § Evaluofion of madel 2 shaller for detecting diferences In milling quality produced by
small voriationa in drying reorments.

Although the performance of the model 2 sheller was satisfactory, modiffcations of
this sheller were needed to provide a faster cleancut and better atability and con-
centricity of the sheller grates and shelling cylinder, Thua, model 2 was rede—
gigned and a new model, model 3, fabricated. The design of the model 3 gheller and
its assoclated equipment are shown In Flgures 7, 8, 9, and 10, Shelling tests con-—
firmed that optimum shelley settings were the same ae those for medel 2, Several
tests were run to determine the proper design for the slotted openings in the shel=
ler grates, The grate design (Figure 8) was selected because it provided approxi-
mately the same ashelling efficiency as obtained with the commercdal-type sheller,
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(G-iD SEE FIBS. B AND 9
FOR DETAHLS
OF SHELLER
Bill of Materisls
Hugher
Icen ne. required Deacriptian
-1 1 Electric motor, 1/3 HE, 1140 BPM, 2207V, L P,
Dayton Model & K 214 or equal
-2 1 Pulley, 2" dia.
7=3 1 V-belt, type &, spprox. 60" Long
-4 1 Pulley, B" dis. with 1/2" dia. bore
1-5 1 Fen motor eet, W. W. Graloger Medel 7 & G50 or
aqual
T=f H Blast gate to fit 3" x 3" duct
1-7 1 Cycleme separator, approx. 10" dia, x 24" long
-8 i Elbow, 4" dia, adjuwsteble, 28 ga. mipimam
=5 1 Buppoert for 7-3, 19" x 17 1/2" x 3/4" plywood
I-10 1 Zuppart fer 7-11, 13" x 10 L/2" x 3/8" plywoed
I=11 1 Switch mnd juncrien bex, Westinghouse or equal
712 I Extengion rord, hemvy duty, 3 wize~ §ld, length
22 required
=13 8.5 flexible conduit, 1/2" wich flttings
F=14 26" Wiring (oot sheem} single strand {14 to coonect
-5, 7-1 and 7-5 ta 7=11
7-15 1 Conktalner for shelled pesnuce — convenient
elze
=16 1 Oontainer for hulls - cooveénlent size
J -7 1 Belt guard, as Tequired
\ - Hotes:
~ e - SEE FIS 10 “04@ SEE FIG 10
_.‘\ E’O:FI DET;JLS Egﬁ DETAELE 1. The flzst set of mumbers in the part mmber denotes the £igure
-1 HOO TRANSFER where the part fa deacribed aod the aecond set of numbers i3 the
e i @D SEE Fap here ihe
OF STEEL
FRAMEWDREK 2. Belt guard, 7-17, haa been rewoved and pectioms of 7-3, 74,
10-%, aud 10-% e¢re cul away to show more gsseably detsils of
\J tremafer tray and hoed,

oFigure 7 .--General design of medel 3 sheller ond its accessory equipment 3. Maximm aversll dimenaions sra 41" x 32" x 55"
O
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Figure B~--Design defuils of model 3 sheller.

Bill of Materials

Humher

Itew po. required Desetiption

81 2 Angle irom, 1" x 1" x 1/8" = 8 3/8"

B2 2 Angle ircm, 1" = 1" x 1/8" x B"

8-3 4 Machlne Bolt (with mut} 516" 18 x 1™

B4 2 Pillar block beardngs, light dury to fit
142" dia. shaft

B-5 1 Miczoswitch, 204, 120V, normslly open

35 1 Sheetmetal covar for B-5

&7 1 3/16" keystock or equal to mechandeally actuste
85

&8 1 Sparar for alipgning 6-7 with hole in B-6

-2 1 Feed gate, 10" loug x 5 3/8" wide, 18 pa.
sheetmetal (galvandzed)

B-10 1 Iid, 1B ga. galvanlzed zhearmetal

8=11 2 1" strap hinge, rivet to 9-10 and £-10

&1z 1 Handle, 18 ga. galvanized sheetmeral

813 2 Tea hinge, 2 1/2", Biver to 9=2 and 9-10

B-14 2 Standard collars with set screws to fie 172"
dia. shaft

815 2 Goide for feed gate, 22 ga, galvanized shesg—

metal

By
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Figure ©.-— Delails of sheller compaonents.

SICE PLATES

FLOT MWUTH
IGRAYE §IE-SEE TABLE I}

I
i

SHEETMETAL LavyouT

ELEVATION SHCRAING
Firdty CONFISLRATION

INTERMNAL LEFECTORE 9-11

Tumber
required Deacriptiom
9=-1 2 1/4" thick steel plate
9= 2z 1/8" thieck steel plate
9-3 1 Latch, cam type
=g 1 172" dia. steel shaft
9-5 1 1" dia. steel sleeve
=5 1 3" dia, x 1/2" wide steel bushing
9-7 3 Sheller bara, standard 1/2" x 1/2" kevetock,
5 3/a
-8 1 fheller grates, perforated metal, 14 or
(each 16 ga.
grate
alze)
9=9 2 2? ga. galvenized sheet metal
9-10 2 22 ga. palvanized sheet metal
9-11 2 18 g galvanized sheet metel
9=12 2, 1/4720 x 3/8" set screw
Hotes!:

1, Part 3-1 can be eagily fabricated by taking a 10" x & 3/8"
2 14" plate, drilling a 9/16" dia, hole in the exact center
of the plate, cukting the cencentric graove and then eswing
the plate into two equal parta as showm,

2, Position of 8-2 will depend upon elze of B-4. In aecuring
9-1 ko 92 and 8-2 to 9-1, concentrieity of cyliundar and
grates chould be within + 1/32%,

3. Parts 8-5, §-6, B=7F, 7-13, and 714 sho@ld not be Inatalled
until the azsembly of the sheller has been esgentlally
completed.

%, Install shelling cylipder in sheller mnd center 9-7 before
tightening 9-12.

5, Parta 9-5 and 9-6 may be fabricsted am ome part by machining
a 3" dda. x 3 1/8" long stack tothe specified dimension or
the parts may be fabricated geparately and welded together
coneentric and true to centerline within + 1/64".

&, Form grates into 6" diay semi-clrcle and fit to groove

in 9-1,
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FRAMEWORK DETAILS
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MOTOR BASE
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= TRANSFER TRAY

DETAL OF ATTACHING MOTOR
To ADJUSTRELE BASEFLATE

Figura 10.~- Fr k ond sheetmalal detoil for model 3 sheller.

AT To (GO \I\ /\83@
\

ASPIRAT YR
HOOD

El1ll of Mareriala

Humber
1tem no. required Deseriptiem
10-1 & ingle irem, 1 12" x 1 1/2" x 148" x 31 7/8"
10-2 2 Anple irem, 1 1/2" x I 1/2" x 18" x 18 3/4"
10-3 2 angle from, 1 142" x 1 1/2" x 1/6" x 39 34"
10-4 2 ingle frem, 1 142" = 1 1/2" x 1/8" x 40 1/4"
10-5 2 hogle froa, I 172" = 1 172" x 1/8" x 19 1/4"
10-6 1 Angle iron, 1 1/2% = 1 1/2" = 1/8" x 19"
10-7 2 Angle irom, 1 1/2" x 1 1/2" x "x 12 A"
10-8 2 angle irom, 1 1/2" x 1 2/2" x 1/8" x 18 1/2"
10-9 1 ¥lat plate, 5" x 7" x 3/16", with feur 7/16"
dla. holes -
10-10 1 3/8" 16 threaded rod x 3" lomg
10-11 12 Wut for 3/8" 16 bolt
10-12 4 Flat washer for 3/8" holt
10-13 2 Angle iron, 1" x 1" x 1/8" x 1R 3/4" for
supporting 7-13
10-14 1 Transfer cray, 22 ga. galvanized sheetmeral
10-15 1 Bpod, 22 ga, galvanized sheestmetal
10-16 1 Transition, 22 ge. palvanlzed sheetmetal
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The proper grate size selectlons were generally the same as those listed in
Table 1,

Table 1,--Grate alze selections of model 3 sheller

Normal srate size

Type of First stape Second stage Third atage

peanut sheller ghellerl/ shellerl/
Inches

Spanish 24764 20/64 16/64

Runrier 26464 22/64 18/64

Virginia 30/64 24/64 20/64

1/ Second and third stage shellers are not needed
for determining milling gquality, but they may
be uzed for other applications that requite
the shelling of essencially all the peanuts,

The affect of sample size on the performance of the model 3 sheller was investi-
gated and generally found to be insignifiecant for representative samplesof 2 1b,
or more, The split oukturns of the l-=lb. samples were semetimes sewaral percent-
age points lower than for che 2-1b, and larger samples, 0Of course, for a given
gampling method, the larger the sample, the better chance of getting a represen=
tative samnle.

The performance of the model 3 sheller was excellent and split cutturns of this
sheller were consistently lower than for the medel 2 shelley, Thirteen lots of
peanuts were obtained from variocus warehouses {in Southeast, Southwest and
Virginla=Caralina areas) and shelled in beth the one=quarter slze commercial-type
sheller {50-1b, pamples} and model 3 sheller {4-1b. samples). Correlations of
splits, baldz, aplies plus balds, and shelling efficfency for these tests are pre-
sented in Figures 11, 12, 13, and 14, The date are surmmarized in Table 2,
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Table 2.--Swmary of the correlation of outturns for the model 3
and commercial-type shellers

Split plus
Approximate Split antturns Bald outturms bald outturns
Type of Humber of number of samples  Regression Regression Begression
peanuts lots evaluated shelled per lot eqnation rl/ syxzf equation T/  syy2/ eduation rl/ s¢x2/
Spanish 6 3 v o= 347+ 0,82 0,77 ¥y = 0,21+ 0.84 0.82 ¥y =17+ 0,91 1.15
0.6%9x 0.93x (1. Bfx
Bunnet [ 4 v o= 0,98+ 0.9 D.62 ¥y = 0.3+ 0,96 0.51 ¥y = 1.25+ 0,98 0.79
0,90 0,89% 7, 90x
Virginia3/ 1L 66 v = 8,46+ 0,64 1,19 vy = 2,35+ 0.62 1.32 ¥ =237+ 0,76 1,45
0. 48x 0.95% 0.84x
Composite 13 - ¥y = 3,31+ 0,98 1,11 ¥y =074 0,98 1,18 v = 1,84+ 0,99 1,27
0.67x 1.15% D.96x
1/ r is the correlaticn coefficient.
z,’ Syx is the standard error of estinate,
;'.'-_f The Virginls peanuts had an exceptionally poor milling gquality, The prades sghowed 7 percent freeze damage and
hand shelling a representatlve sample of these peamuts resulted in a split kernmel outturn in excess of 5 percent.



Shelling rate of the model 3 sheller showed neo correlation with the shellinp rate
of the commercial-type sheller. Shelling rate of the medel 3 sheller was approxi=
mately 200 lb,/hr. for all samples, but shelling rate of the one-quarter size com=
mercial-type sheller ranged from 1000 ta 1900 1h./hr.

NTSCUSSTON

Shelling amall vepresentative samples with the model 2 sheller was an effective
method for Jetermining milling quality. The model 3 sheller was a definite im-
provement over the model 2 sheller and provided a more precise method of deter-
mining milling quality as well as shelling efficlency.

Generally, linear repressiens adequately deseribed the correlation of outturna for
the experimental models 2 and 3 and commercial-type shellers, With few exceptlons,
the gutturns and shelling efficlencles of the medel 3 sheller were approwimately
thie same {y¥ = x) as for the commercial-type sheller, Rince the bald kernels are
usually split in commercial shellimgplants by subsequent conveying and sizing
equipment, the best index of milling quality as determined hy the model 3 sheller
is the surmation of bald and snlit kernels. For all three types of peanuts teated,
the regression equations for correlating the bald plus aplit kernel outturns of the
model 3 and commerclal-type shellers were essentially the same (v = 0.9 x + 2],

Trrors in the sampling of farmers stock peanuts were reported by Penny, et al, (4).
Obtainlnr representative samples for shalling is an Important prerequisite to the
surcessful use of this mathod for determining milling quality, BRampling metheds
used in these studies inecluded cutting a flowlng stream, scooping from a thoroughly
mixed lot, or sampling by an approved apout-type automatlic sampler, The best
results {based on variation in the data) were ohtained with the apoue—type auto-
matic sampler developed by Kramer and Associates (2}, A good sampling procedure is
to take a relatively larpe sample, mix thoroughlv, and use an approved farmers
stock divider to abtain at least a 2-1b. sample (preferahly a 3- or 4-1b. sample}.

The potential use of the mndel 3 sheller hy plant hreeders, regearch scientisets

and enpineers, and industry in determining milling quality 15 almost unlimited,
These uses include a machine for evaluating the milling properties of new varietles
and for evaluating the effects of variables {such as drying) on milling quality,
Variables that affect milling quality can now be more easily identified, better
defined, and perhaps better controlled to produce a maxirum whole kernal outfurn.

Tecause of {ts high shelling rates, high ahelling efficiencies and hipgh shelling
outturns, the model 3 sheller hias potential uses other than for determining milling
gquality, These potential uses Include a sample sheller for farm, laberatory, and
industry. This sheller will shell peanuts two to ten times faster than the common-
l1¥ waed official srade sheller (1), and is esgentially maintenance-free, Since the
sutturns and ghelling efficiencies of the model 3 sholler correlate well with the
commercizl-type sheller, the small sheller can also be used effectively in commer-
¢ial shelling plants in settinpg up and operating the shelling equipment, and in im=
provineg current shelling plant methods and technlques. The use nf this sheller by
commerclal shelling plants should not only result 1o higher whole kernel cutturnz,
but it will alsn be an excellent lahor=saving deviee for eliminating expensive
trial and error methods used in setting un the shellinp plant. Selecting srate and
sereen slzes and proper zheller setups can be accomplished In a much shorter time
by runnlng tests with the experimental sheller rather than running tests with the
commarcial shelling plant. The model 3 sheller will also he useful in the
cleaning, drying, and storine of farmers stock peanuts. Shelling outtuvrns of com—
mereial shielline planks would be much higher 1f farmera stock peanuts were
saprepated (in storage) on the basls of their milling properties,

The model 3 sheller is currently being used at the Natienal Peanut Research T.aho-
ratary, Nawson, Georsla, to set up the pllot shelling plank, to ddentify problems
in covmerefal shelling planta, to evaluate the shelling propertics of new
varieties, and to evaluate other proposed methods {5) for daeterminineg the shelling
oroperties of peanuts.

The desizn of the experimental sheller is relatiwvely simple and it can be fabri=-
rated at most local machine sheops, FBased on June 1, 1973 prices, the cost of the
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sheller and asscefated coulnpment should norb exceed 530}, 1lpures 7 throuph 10
provide all the necessary details for fabrication of this sheller,

The sheller ix alsoe ecasv to operate., The proper sequence of operations for deter—
mining milling qualicy is described in the attached "Nperating Instructions,'

For other aoplicatlions chat invelve complete shelline of all the peanuts, the
gequence of oparations is easentlally the same as described in the attached in-—
structions, exceot that the unshelled peannts (which did not shell in the first
pass through the sheller) must he tecyeled throush the sheller {(second stase),
uzineg a sheller errate with sealler openinns,  Sometimes a third stape of shelling
will he tequited to shell the wnshelled peanots remaining from the second staees and
a srall asomme of peanuts will he left for hand shelline or dlscarding after the
tast atame of shelline, A small wilheatlne sereen installed undernenth the exhaust
hoad weunld eliminate much of the handplelinp. Tor shelline larpe samples or for
continuang shelline, a presfzine ancration simbilar ko that used by the Vaderal
State Imsnection Servioe is recomrendlad 1o order to ehtain a 100 percent shelling
officiency,
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5. Pour sample into surge hopper and close 1lid,

6, Start sheller and fan.

?. Remove gate at bottom of surge hopper.

8., When shelled pesnuts no longer fall from aheller, awltch off sheller and fan,

9. Sereen and pick out each segregation — unshelled {W,), balds (W), splits
(Wgp), end wholes (Hy)--and weigh them.

10. Bemove sheller grate and weiph peanuts remaining in the sheller (Hc}.

11. Determine weight of shelled peanuts, Wy, by substracting from Wp the sum of
the weipht of the W, and Hy (W = Wp — W, = W),

12. Determlne efficiency (E} of sheller by dividing Wy by Wr and multiplying
by 100 (E = E—i x 100).

13. Determine approximate milling quality (Hl) by adding the weight of balds (W)
to the welght of split kernels (Hsp), dividing by the welght of the shelled
peanuts (g) and multiplying by 100, (Hl = W + “sp x 100), Since the
sheller shells most of the peanuts in the firg% pasa, the filrst stage outturns
{percent) will be essentially the same as the ontturnd for shelling the whole
sample in several stages of shelling.

14. For amore precise milling quality index (M}, enter the value obtained above
(Hl) on the ordinate (vertical axis} of Figure 13 of the report, then proceed
across the vertical axis horizontally to the solld curve, then proceed
vertically dewnward to the abscissa {horlzontal axis) and determine the value
that 1s the best estimate of milling quality,
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FULL SEASON WEED CONTROL SYSTOMS IN PEANUTS
by
Howard A.L. Greer, Paul W. Santelmanm, F.L. Baldwin, and M. Klrby
Asgoclate Professor, Professor, and Graduate Assistants
Agronomy Department, Oklahoma State University
Stillwater, Qklahbowa

Control of weads with herbicides in peanuts 1z essential to peanut production

in Oklahoma for most farmers. Labor 18 not available to hoc the weeds out of the
peanuts and the cost iz prohilblcive when hoe hands can be found. If weeds are
left to compete with peanuts they reduce ylelds drastically by using water and
nutrients and by Interfering with pegging and harvest.

When the peanut farmer in Qklahoma started using dinltrozmiline herbicides such

as trifluralin, benefin, or nitralin during the mid-sixtles, he was satiafled

with the Tesults sinck the hoe bill was greatly reduced. The major weeds were
crabgrass (Digitaria app.), pigweeds {(Amaranthus spp.), and Texas panicum

(Panicum texanum) which a dinitroaniline herbicide would control if used cor-
rectly (1,%,7,8). MHowever, in recent years weed species resilstant to the dinitro-
aniline herbicides have invaded mapy fields. There are some differences in
rhytotoxicicy of dinitroaniline herbicides to different weed species but in general
all of these chemlcals are poor for control of many broadleaf weeds (1,3},

Several different herbicldss have been studled with some of the major weed
problems in OQklahona (1,5,8). There have also been experiments conducted to
determine how to properly incorporate and use the preplant herbicides for mawimum
effectivens=ss (7,8). In addirion, yield experiments have been conducted to
determine the effect of different herbicides om peanut ¥ields (2,3,4). Informa-
tion on herbicide performance from many of these studies was reported at the
APREA Annual Conference in 1972 {(6). From this Information weed control systems
foxr southwestern peanuts have been developed using a variety of herbicides.

Three dinitreanillne herbicides are approved for use in peanute at this time -
trifluralin, benefin, and nitralin. Several others are belng evaluated and will
posalbly be avallable before lomp. Vernolate 1z alse used in mixtures with many
of the dinitroaniline herbicides to improve control of certaim weeds such as
norninggleory (Ipomoea spp.) and vellow mutsedge {Cyperus esculentus). However,
verneclate 1s ineffective on many common southwestern weeds.

Five preemergence nerbicides are approved for weed control in peanuts. These arc
alachlor, chloramben; diphenamid, flueorcdifen, and naptalam. Some of these may

be applied at grounderacking in combination with dinoseb (dinitro or DNEF). 1In
additiem, 2,4-DB has been evaluated to determine [ta valuc for poatemergence appli-
cation (4).

Experiments have been conducted over the past several years in Oklahoma to deter-
uine the effect of each of these herbicidezs and how they can be used rfogether
far a total weed control program.

HMETHODS AND RLSULTS

Pure stands of weeds were established 1n blecks whereever possible for each of
the major weeds that ia a problem in peanuts in Oklahoma. This included such
weeds as broadleaf signalgrass (Brachiaria platyphyils), Texas panicum (Panicum
texanum), prickly sida {Sida spinosa}, cocklebur {Xanthiom pensylvanicum),
gsevaral types of pigweed (Amaranthus spp.), and crabgrass {(Digitsria sanguinalis).
Major herbicides that have been labeled or new herbilcides that showed potential
Lor peanuts were evaluated on these weeds., These experiments were established
near Stillwater or in areas of che stake where specific stands could be located.
In addition, experiments with yellow nutsedge (Cyperus esculentug), hophornbeam
copperleaf (Acalypha ostryaefolia), and horsenettle (Solanum carolipense) were
gtudied in araas of the atate where a specific stand could be located., Weed
control data was collected on all of the weeds present in these studies and in
peanut yield experiments. In addition to these experiments with specific weed
atudies, some erpariments were designed to compare the relative phytetoxicity of
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several dinitroaulline herbicides (5) and to study the time and depth of soil in-
corporation of all herbicides used preplant in Oklahoma (7,8). The influence of
environmental conditiens, seed size, quality, and other factors that might in-
fluence herbicide injury or performance were also considered (2,6).

An experimental plof tractor sprayer was used to apply the herbieides to plots
which were in a randomized block desipn. Injury ratings were nzed for evaluation
with a scale rating of 0 {no injury or weed control) to 100 {complete plant kill)
and expressed as percent control., In addition, hee time and weed count data were
collected in many of the plats., These data for several preplant and preemergence
atudies are summarized for an average of sevoral years in Taeble 1. In general
these dnta indicate average early control for approximately one month after planc-
ing. -

TABLE 1. Average of four years of contrel from some preplant and preemergence
herbicldes used in peanut experiments in Oklahoma.

Weed Herbiclde
Speciles Benefin Nitralim Trifluralin Vernolate Chloramben Alachlor
Brachiaria G* E E P G G
Texas Panicum E E E F G F
Annual Morningglory P 14 F F F F
Hophornbeam

Copperleaf F P r P F ¥
Prickly sida P P P F F G
Cocklebur P T P r I P
#Degree of comtbrol
Excellent — E = 90-100% control Falr = T = 30-80%
Cood - G = B0-90% Poor = P = less than 50%

The Elrst three are dinitroaniline herbicides rhat do a good to excelleat job of
contrelling annual grasses in Oklahoma. These herbicides will also usually eon—
tro] pipgweed and some of the other commen annual broadleaf weeds. They are ex-
cellent for control of seedling johnzsongrass (Sorghum halepense) and appear to be
almost necessary im a weed concrol program 1f johmsongrass or Texas panicum 1s
present.  However, they will not give adequate control of yellow nutaedge, morning-
glory, hophornbeam copperleaf, or prickly =ida, all of which are problems in

some areas of (klahoma peanuts. Vernolate iz a brvad spectrum herbicide bur gives
poor conttrol of Texas panicum and sipnalgrass. However, this herbicide 1s help-
ful where yellow nutsedge is present and gives some early comcrol of morningglory.
Since vernolate neither lasts very long nor controls seme prass species, it 1z

not a very useful herbicide for peanuts in Oklahoma used alene. The peanuts do
not £fill in Ffast enough ta shade the ground by the time vernolate has broken dowm.
Mixtures of vernolate with a dinitroaniline herbicide 1s effective when certain
weed problems exist.

Alachlor and chleramben are two preemergence herbieides that were found to be at
least partlally effective for control of copperleaf and prickly sida. Alachler
also gave fair control of yellow nutsedge, but was not usually found to be ade-
quate for control of Texas panicum, morningglory, and cocklebur. Seedling johm-
songrass was only controlled a short tlme after applicatiom.

Chloramben when used alone has the same weakness of rapid breakdown that vernolate
has. It is also soluble and can be leached below the weed seed zone qulckly.
Severe stunting of peanuts occurs when the herbleide is leached to the peanut
seeds before they emerge. For this reason chloramben was used in studles with
dinitro as mixtures at the grounderacking stage.

Maptalam iz uzed mostly in combination with dinoseb and a grounderacking postemer-
gence application because of the possibility of peanut injury if hard rains cecur
when it i= used as a preemergence herblclde, Diphepamld was not included in some
11



vf these studies because of the amount required to he effective for preemcrgence
usc is too expensive compared to some of the other herbleldes, It is used wostly
ln combinalion wilh dinoseb as a grounderscking treatment in Oklahoma. PBReth of
these herbicides have been used in Lhe systems approach when locking at a total
program far weeds in peanuts, but dinoseb was used with them.

A mizrure of naptsiam sud dinoseb wos effective in partial control of annual
morningglory., It was alsn effectlve against muny eof the broadleaved weeds that
might escape a preplant herbiclde or come up later in the season. llowever, it was
not usuvally a5 effective For copperleaf concrol as were chloramben and alachlor.

o ominture of diphenamid and dinoseb was mosL effective when secdling grosses were
present al the grounderacking stage, but this mixture was ipeffective for cantrol
of morningglory,

When peaput growers slevted wxing seme of the grounderacklng herbleides somet imes
good control would be obkained, but IL was often errarie. Those weeda that had
already perminated were often mlssed {f weather wags adverse and results would be
poor. Temperature was found to be one of the leading Factors that a{fected Lhe
performauce of these herbicldes. 1 the remperature at che tlme of application

af these herbivides ot herhlicide combinations was B5 to 90 deprees F oor above,
rates of 13 1b of dinoseb were sdequate to control the small weeds that had germi-
nated. Uowever, Lf the temperature was in tha seventles when the herbietdes were
applicd [t was necessaty to use 2 1b or more af dineseh te gel adeguate ceontrol,

Three areas in Hughes Gounty were psod to stwdy the specific weed problems with a
systems approaclh of vaing several different herbicides in weed controel programs io
ane seasen, Study 1 was an ared where morningglory snd cocklebur were the chiel
rrohlems, but several other weeds were also present. Study 2 was Llocated where
prickly sida was » major problem and Srudy 3 where hophornbeam copperleaf was the
migjar problem.  Thege studies were designed lor two to thres years to accumilate
the adeqoate information for use of herbicides in a farming system. In addlcion
to these, specific studies were desipned for cvaluating herbicides on yellow nut-
sedge, horsenstile, and johnsongrass. Blocks weve el awide for the study of Lhe
herhicide Lo an undisturbed situation with no crop planted and ocher preas were
studied where vthe peanuts were planted Ln purmal Lfarming operatjons. All of the
herbicides were applied wich the tracrtor sprayer deseribed above.

Lu Scudy | ciileramben and diphenamid gave peov resulss.  Alachilor and papralam
controlled many of the morningglory and cacklubur plants that germinated aflrver
the applicaclen of these herbicides. T1f used at the adequale rate according to
the maximun cemperature at the (ime of application, dinosch concrelled small
morningglocy and cockiebur plants immediately after applieatien. IT morninpglory
was larger than the two leaf stage dinoseb would nor control it.  HNaprtalom was
the only herbicide that gove any resldual control of the vocklebur. Rarly
eyslualions indieated rhat this herbigide was not piving sowd control of cocklehar
beenuse therve was always some in the plot area. However, these weeds appeared to
scay awall at all times, After flagging the plants to determine what was happen-
Ing, 1t was found that the weeds were often killed alter they had come up and

it was a new crop of weeds the observer saw each time he teturned to the plots.
Later studies with 2,4-DB at 0.4 LbfA as a postemevgence treatment showed thils
herblcide to be effectlve for comcrol of morninggliory and cocklebur without
permanent peanut injury 1F gpplied whea weedg were small. These oxperiments
indicate that if morningglory and cocklehur are the main wesd probiluems along with
crabgrass, plagweed, and Jolinsongrass, a dinltrveanitine herbiclde followed by

a postemargence applieation of 2,4-DB will contrel the weeds.

In Scudy 2 on prlekly sida, some control was oblalned from borh chlovamben dnd
alachlor. Tn some years & grounderacking application of dinoseb 1in mixtures with
chlovamben, alachlor, or naptalam was adeguate to give (ull seazon control. In
ather years when ralnfall ocvcurred late dn June dlfferences among chese herbicides
could be established. The herbicide that appeared to parform best in all the
seasons tested was alachlor, This would indlicale rhat peanut growers who have
prickly sida alony wirh anpual grasses should nse a dinltroanitine herbiclde pre-
plant and alachior preemargence. Fluorsdifen was nat ineluded in Ehese
evaluations.



In 3tudy 3 on hophornbeam copperleaf, naptalam gave some early control when used
in combination with dincseb but was not adequate. Diphenamid gave poor control
when used either as a preemergence herbicide or In combinacion with dinitro.
Chloramben and alachlor gave at least falr control. This weed specles germinates
throughout the summer and the alachlor appeared to give the longest lasting com-—
trol of any of the preemergence herbicides used threughout this study. Heowever,
in the copperleaf experiments where peanuts were not planted, fluorodifen gave the
best and lonpest lasting contrel of any herbicide used. 2,4-DB was not adequate
for control of copperleaf In these studiea. It damaped the copperleaf plants and
killed a few of them, buk even rates of 0,8 1b/4 were not adequate co kill the en-—
tire population. TFron these atudies with copperleaf, it would appear that a
dinitroaniline herbicide used preplant and alachlor or fluorodifen precmergence
would be a good program. Dinoseb at grounderacking and cultivacion will alse help
when some of the weeds escape the preemerpence herbleide.

Some ficld studies were conducted with leading peanut farmers in 1972 where several
of these weeds were a problem on the same farm. BSince jolwsongrass was a major
problem in these areas, a dinitroaniline herbicide was incorporated inko the soil
for grass control. 4lachlor was applied preemergence over the rows after the
peanuts were planted. Some escaped copperleaf and morningplory were present after
the peanuts had come up. Dinoseb was applied once as a prounderacking herbicide
soon after emerpgence of the peanuta. Two later applicatioms of 2,4-DR ac 0.4 1b/a
were adequate to contrel the worningglory. It was also helpful in reducing horse-
nettle growth and control of later germinating breoadleaf weeds such as plgweed.

In one case the peanuts were grown without any cultivation or hoelng. However,

In some situatiens it was found that one or two light cultivations may be nesded.
If adequate mwoisture dees not oceur within one week to activate the alachlor, a
light cultivation will help te incorporate the chemical and kill small weeds that
have pgerminated. This should be dome with a rotary hoe or some orher ool that
will not throw a leot of soll atround the peannts and will not incorporate the
chemical very deep. Dinoseb can be used to kill rhe escaped weeds soon after

this early cultivation. Fluorodifen was not included in rthese fleld srtudies in
1972 hut has been included in 1973,

There are several new herblcides that will possibly fit into this program. Some

of these are the new dinitroaniline herbicides that could be used as the early
incorporated herbicide. Fluorodifen has shown good results in preemergence appli-
cations for control of copperleaf. More detailed studies will be conducted In
1973 to determine if this herbileide will continue te be better than those pre-
viously used for control of prickly sida or copperleaf. Anccher new herbiecide
that shows some promise used as a postemergence herbicide that 1z not approved
fer peanuts at this time is 3-Isopropyl-1H-2,1,3-benzothiadiazin-{4)3H-one2,2-
dicxide which will be sold as Basapram. Addicional research will alsc be dene
with this herblcide in the 1973 scason.

SUMMARY AND CONCLUSTION

There are many weed problems in Okilshoma where no one herbicide will give adequate
control. By using sewveral herblelides and the echoice of the right herbieides

based oo the weed problem that is present, adequate weed control can be cbtained
to grow a good peanut crop. I1f several of the major weed problems are present in
a peanut crop, the program may invelve a preplant herbicide, a preemergence herbi-
clde, use of dinoseb as a eontact herbicide [n the grounderacking stage, and use
of 2,4-DB to control such weeds as morningglory and cocklehur. Some new herbi-
cldes may replace thosc that can now be used in the systems approach if label
approval is granted and 1f additional research show them to be berter than those
now used.  Some cultivatien ls necessary In many situatlons to give adequate
control., It is also very important te do a good job of incorporatiom of the
preplant herhicide and to base the use ¢f dincseb on the temperature at the time
of applicarlon.

LITERATURE CITED

1. Chandler, J.M. and P.W. Santelmann. 1970. Chemical control of several prob—
lem annual weeds of cropland. Okla. State Unilv. Agri. Expt. Sta. Bul.
E-678.

112



Greer, H.A., Leland Tripp and P.W, Santelmann, 1969, The influence of
envirommental conditions on weed contrel in Spanish peanut injury caused
by herbicides. Proe, Se, Weed Sci. Soc. 22:145-149,

Hill, L.¥., T. Feeper and P.H. Santelmann. 1968. Influence of soil tempera-
ture and molsture on peanut injury from Amiben, trifluralin, and wvernolate,
Froc., So. Weed Sci. Conf. 21:364.

Matthiesen, R. and P.W. Santelmwarn. 1971, Influence of postemergence herbi-
cldes on peanut development., [Proc. So. Weed Sci. Soc. 24;131-136.

Murray, D.5., P.W. Santclmann and H.A.L. Greer. 1973. Differential phyto-
toxicity of several dinitroaniline herbicidea. Agron. Journal 65:34-36.

Santelmann, P.W. 1272. Influence of seed quality and enviromnment on peanut
injury by herbicides, APRE4 Journal 4:171-176.

Santelmann, P.W., H.A.L. Greer and I.L. Six. 1968, Herbleide phytoctoxicity
as affected by time and deprh of soil incorporatiom. Proe. So. Weed Conf.
21:325-329,

Santelmann, P.W., H.A.L, Greer and I.L. Six. 1968, Factors Influencing the

activity ouf so0il incorporated herbicides. Okla. Agr. Expt. Sta. Bul.
B-658.

113



TTHYLENE PRODUCTION, GEBMINATIOM, AND VIGOR OF STARR VARIETY SPAMISI-TYER
PEANUT SEEDS STORED AT HIGH AND LOW HUMIDITIESL/
by
p. L. Retring?
U,5, Department of Agriculrure, Agricultural Regearch Service,
Department of Plant Sciences, Texas ASM University
College Station, Texas 77843

ABSTRACT AND PAPER
ABSTRACT

Two serles of permination tests were performed with Starr variety Spanish-type
peanut seeds stored at 3C and elther 10 or 100% rclative humidity {RH}. The
first tests (Series 1} were made without fungicide. The second tests (Seriez 2)
were made with fungicide (Captan 50 WP) applied to the seeds. In Series 1 at
100% BH, germination declined from 100 to 63% in 8 monthe and then to 31% at 9
months of storape. Percentage of viporouz seeds declined from 95 to 13% et B
months and 13 to 0OF at 9 months. (Viporous sceds were delined as those attain-
ing a hypocotyl-radicle length > 20 mm by 72 hr). After S months of storage at
10% BH, 100% of the astored seeds gorminated, and 90% were still wiporous. Eeh-
¥lene and (.'O2 production were greatly reduced in 8§ months at 100% RM, but slight—
ly at 10% RH, Between the Initial assays and those made at 8 months, the maxima
for ethylene and {0, production also shifted from 24 to 48 hr and 48 to 72 hr
respectively, at 100% BH. Series 1 of these tests was terminated because of meld
invasion in rhe lare stapges of storage {8 months) at 100% RIL.

Uszlng fungicide-treated zeeds in Series 2, we extended and substantlated the re-
sultz of Series 1. Germinatiom and vigorousg seeds declined to 44 and O, re-
spectively, by 11.5 months of storage In 100¥ RH. Ethylene and GO, producticm
were reduced 99 and 72% at 24 and 48 hr, respectively, after 11.5 fionths of stor-
age In 100% BH, when compared to 10% RH at the zsme time, A4n Important result
was that after 21 months of storage in 10% RH, the seeds showed changing patterus
of ethylene and G, production that indicate physiologlcal .changes similar to
those at 100Z BH wﬁere the seeds deteriorated more rapidly. Early and high rates
of ethylene production within 24 br are asspciated with vigorous permination
{emergence ol hypocotyl-radicle and radicle) and growth of peanut seeds during
initial stages of germinatioun.

PAPER

It is essential that peanut seeds stored for future use ag planting seed retain
their initial germinability and vigor to the greatest extent possible, Unfor-
tunately, under the standard low temperature (47°T) and humidity (55-70%) used to
gtore shelled peanuts, some lots of seed rapidly decline in perminability and
vigor. Causes of the detericvation during storaze are not understoed. This
study was made to determine some physiclogical and biochemical chanpes In peanut
seeds that occur under conditicons known to reduce seed quality. It scems reason-—
able te expect that similar changes occur in standard peanut storapge, but at
slower rates.

Frevipus investipations have shown that the plant-growth regulator, ethylene, is
important in the growth precesses of peanut seeds (1-A)}. Ftihylene breaks the
dormancy of peanut seeds {1-3, 5). All of the evidence available indicates thar
the capacity to produce ethylene after imbibition changes, and the ethylens thus
produced, whether during natural afterripening or after creatment, releases the

1/ Cooperative investipations of U.S. Department of Apriculture,
Apricultural Regearch Service, and Texas Agricultural Experdment Station.

2/ Research Plant Physiolegist, U.5. Department of Agriculture,
Agricultural Resecarch Service.
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Table 1. Effect of storape treatment on percent germinatleon of peanut seeds at

72 hr.
HMonths of Cerminationéf
Scorage
1ng RH  100% BH 10% RH 100% BH
Series lli
0 a 100 1nn
1 1 o4 1nn
2 2 a0 1nn
4 4 92 100
8 3gj 1an %]
9 9 100 3
Series 2
13 3.5§j 99 a9
17 7 5é} 1nn a7
1% 4.5 ] 71
21 11.5 oo 44

sl

3/
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Serics 1 - no funplcide) Series 2 - fungiclde was applied to the seeds.

Seeds stored at 1N0E BH were contaminated with storage mold at this time.
The least contaminated =meeds were selected for this experiment, and all
samples were surface-sterilized with 1% NafCl for 2 min just belore imhihi-
tion. The remainder of all seeds were treated wltlb Captan 50 WB (N-[(trich-
loromethyl)thio]-4-cyclohexene-1,2-dicarboximide} at a rate of about 7 g per
pound of seeds. DOne menth later, at 9 months of storage, =n additional ox-—
periment was run with the Captan-rreated seeds. 7The seeds from 10NZ BH were
then digcarded. The sceds from 10% RH were divided egually, and one-half
were placed at 100% PH. The first test after thls division was at 13 months
of continuous storage at 10% BH.

Seeds from previous stovape at 1NE RH were stored 3.5 months at 100% RH to
begin this =econd series of experiments,

& few colenles of mold hegan to appear on some seeds at 100% RH, even in the
presence of Captan, For this and the remaining two experiments, seeds were
selected that were visibly free of mold growth.

Each datum is the mean of 3 replicate samples of 100 seeda each per experi-
ment .
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Table 2, Effect of storage treatment on vigor {extent of growth of hypocotyl and
radicle) of pearut seeds.

Months of Extent of growth in mm of hypocotyl and radicle at
storage 72 hr of germination.
A10% FH  100% RH 10% RH 1(0Z FH
- 5-1n  1N=20 20 mm 5 5-10  10-20 - 20 mm
Series 1 %
1 a u] 3 36 1 ol 3 ELT
1 1 1 2 az 0 a 1 99
2 2 1 1 94 ] ¢ o a0
4 4 2 ° g2 1 o 4 a5
& e 1 3 20 22 9 19 13
9 9 1 2 92 20 & 3 n
Series 2
13 3.5 5 25 &4 1 1 11 a6
17 7.5 ] 27 59 15 13 32 27
19 8.5 7 24 [ 27 18 21 5
21 11.5 7 30 57 34 7 3 a

1/ BSee notes Table 1.






winimum of ethylene productlem must oceur, and echylene production iz more sensi-
tive to poor storage conditioms than is €O, productiom. It has alse becn demon-
strated on individual peanut seeds that etﬁylene~prcduction maxima occur ac emer-—

gence of the hypocotyl-radicle and again at emerpence of the radicle (Fig. 3 and
ref. 6).

20r 40

Id— w—
g $
= 2 “.i
£ &

- g L]
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i L 5 L 4 __1 1 L L 1 L 1
O O QF 13 19 25 31 37 43 48 58
RADICLE LENGTH (mm)

Figure 3., FEthylene and carbon dioxide production during early phascs of peanut
seed germination. E,, emergence of the hypocotyl-radlcle; E,, emergence of the
radicle. Hours indiCated are hours of germination. Each polInt represents the
meann C,IL, and €0, produced over 2 0.5 mm increment of pgreowch beginning at 0.1 nmy
0.1 to™0.6, 0.7 go 1.2 mm, and so on, for geveral individual szeeds. Data calcu-
lated on frosh weilght of seeds. {(Adapted from reference 6).

Series ? was begun with fungicide—treated seeds from 10% RH (Table 1, Note 3).
Four monlths after fungicide application, the oumber of vigorous seeds decreased
from about 90 to G0¥ at 10% R (Tuble 2). They remained near this level for the
remalnder of the test. AL the zame time that the number of vigorous secds de-
creaged, thers was a decrease in maxImum ethylene production at 24 hr (Fip. 2B).
Thus, either the funglcide had an effoct onm wigor and ethylene preoduction thac
would nor be noticeable in standard permination tests, or there was an abrupt de-
crease in vigor and ethylenc production ol the seeds caused by length of storage.

4 more gradual reduction in germinatlon cccurred in Series 2 than in Series 1 he-
ginning at 7.5 months of storage in 100% RH (Table 1, Series 2). {fermination and
perventage of vipgorous sceds remalned nearly constant at 99 and 60%, respective-
ly, for seeds [rom 10% RH until termination of the tests at 21 months (Table 1
and 2, Series 2J. In contrast, germinat{on and vigorousz seeds declined to 44 and
0%, respectively, by 11.5 wmonths of storage in 100% BH (Tables 1 and 2). Under
paor storage conditians (100% RH) the seeds show a continuous decline in vigor
and growth (Table 2). Reductiona in ethylene and CO, production and changes in
their productivn patterns correlate with the reduced germinatlon and wigor of

the seeds in Series 2 and were similar to those in Series 1 (Fipgs. I and 2).
Ethylene production decreased 29% and maximized at 48 hr while germination was
reduced only 13% at 7.5 months ol storage in 100% RH, but the percentame of vigor-—
ous secds was reduced 59% at the same time (Table 1 and 2, and Fip. 2B}, These
data confirm the correlation between reduced ethylenc productlon and decreased
seed vigor that was shown in Series 1. Time of maximum carbon dioxide preduction
at 100¥% BH afrer 7.5 months of storage had shifted to 72 hr {Fig. 2B). Further

[y



reductions In ethylene and €0, production were similar to those in seeds from
Series 1 (Fig. 1 and 2). Howsver, an Important result was that after 21 months
of storage at 10% BH, the ethylene and CO2 rroduction maxima shifted to 48 and

72 hr, respectively, Indicating a gradual®slowing of germinarion processes ac

10% FEH. These results indicate that physiclogical changes similar to those at
100% BH also occurred at 10% BH, but at a slower rate, Measurements of germina—
tion and vigor did not reflect these changes at this time. The results of Series
2 eutended and substantiated the information from Series 1, but were without the
complication of mold interference with the tests {see notes Table 1).

In both Berdes 1 and 2, significant loss of soluble proteln was not detectable
until after deterioration of germination, vigor, and ethylene and €O, production.
The reductlon of soluble protein was greatest in seeds stored at 100% FH for

9 months {Series 1) and 11.5 months (Series 2){Table 3).

Table 3. The effect of storage on soluble proteln content of peanut seeds.

Months of Soluble-protein-content
storage Storage condition
1o¥ EH 1002 BR 107 BEH 1007 RH
Series 1

g5 g of seedsg;

1 1 0.3440.05  D0.32+0.05
2 2 0.32+40.02  0.3320.03
4 4 0.3140.07 0. 34+0.01
8 o~ 0.3640.02  0.33+0.03
9 9 0.46+0.02  0.20+0.05

Serieg 2

12 3.5 0.39+0.04  0.3040.05

17 7.5 0.3940.01  0.3740.04

19 3.5 0.3740.02  0.35+0.02

21 11.5 0.3240.01  0.2640.00

1/ See notes 1, 2, 3, and 4, Table 1.
2/ Fach datum is the mean of duplicate extractlons.

After 1 month of storage at 100% RH, less RMA was extracted from the seeds (Table
4). Whether there is an actual loss of RHA, or whether 1t 1a changed to some
form that 1s neot extractable, is unknown. However, the data agree with previous
resulte that showed less extractable ENA In seeds stored 1 to Z months under high
relative humidity (4}. Previous results also showed that low-quality seeds were
affected more by poor storape conditions (high BH} than were high-quality seeds
{4). The present data do not show any correlation between deterioration of the
seads and RNA content; however, there was a decreasing trend of extractable BENA
with Iincreasing time of storage at 100% RR (Table 4).

Table 5 shows no sipnificant changes in mineral content of the seeds durimg 21
monthe 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 F and

Mn; and about the same amount of Mg and Cu as the hiph-quality seeds (4}.
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Table 4. The effect of storape on RNA content of Peanut Seeds

Momths of FHA content Ratio
storape Storape rondition

1N0% RH

10% B 100% RH 10Z m1 100% PH in% EH
Serieg 1 wg/g of seeds

1 1 1,243/ 1.182 0.95

2 2 1.250 1.1B6 0.95

4 4 1.438 1.350 .94

8 8;f 1.250 1.138 0.91

q 9 1.324 1.133 0,86

Series 2

i3 3.5 1.429 1.05%9 0,74

17 7.5 1.325 0,997 0.75

19 9.5 1.438 1.223 0.85

21 11.5 1.320 1.147 0.87

1/ 8ee notea 1, 2, 3, and 4, Table 1.

[

/ Dach treatment was extracted in duplicatc and both treatments for a given
time interval were extracted on the same day. Maximum deviation between
duplicate extractions was + 0.015 mg,

Takle 5. Mineral content of peanut seeds.

Storape time a M Zn Fe Cu B K Mp P
ppmy z

Inlcial

analyses 562 25 39 35 15 - 0.63 0n.22 0.37

21 months 27

at 10% RH 410 18 36 55 14 3 0.48 0.29 0.38

1/ Based on inltlal dry weight of the seeds.

2/ Not significantly different.

Thus far, among the physiclogical and biochemieal parameters that have been mea-
sured, the correlation 1s closest between germinability, wigor, and ethylene pro-
duction by the seeds (Tables 1 and 2, Flgs. 1 and 2}, The available evidence
{1-6) indjcates that ethylene production by peanut seeds ia important in the ini-
tial phases of permination. Ethyleme is produced in large amounts just before
hypocotyl-radicle emergence and at emergence of the radicle (6). In previcus re-
sults, the ethylene maximum cccurred at 48 Lr, and the most vigorous seeds at-
tained a hypocotyl-radinle length -* 10 mm at 9¢ hr. These amounted te only
1747% of the pepulation (4). 1In the results here, the ethylene maximum occurred
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(3
%)

at 24 hr for the mest vigerous seeds, which attained a hypocotyl~radicle length
"»20 mm at 72 hr. They amcunted to 90 and 60% of the opoulation in Series 1
and 2, respectively (Table 2, Figs. 1 and 2},

Thus early and high rates of ethylene production within 24 hr are assoclated with
vigorous germination {emergence of hypocotyl-radicle and radicle} and growth of
peanut seeds during Initial stages of permination.
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ARSTHACT AWD PAFER
ABSTRACT

Cylindrocladium black ret af peanuts {CBR} caused by Cylindrocladium ¢rotalariae
progressed from 1 severe development ln 1970 to 2 severe developments in 1971
and 10 severe developments 1o 1972. A 3 yesr study of stored seed gave no
evidence that infested seed should be blamed for the rapid spread of the disease
in ¥iroinia. A greenhouse study with two field solls suggest much more

C. grotalariag or 3 much more potent straln in one field than in the other.

PAPER

In 1970 Cylindrocladium black rot of peamuts (CBR), caused by Cylindrocladium
crotalariae {Loos] Bell & Sobers {Calongctria trotalariae {(Loos) Bell & Sobers),
was found to be severe in one field in Virginia. 1In 1971 it was found to be
severe in two fields in twe counties in Virginia. In 1972, without a concerted
survey, it was Found to be sewvere in 10 filelds in 4 counties in ¥Wirginla.

SEED TRANSMISSION?

Fruit taken from a severely infested field in October, 1972 were stored in burlap
bags in a seed storage bullding. These were tested by surface sterilizing with
sodium hypochlorite a piece of shell ard onme sound appearing seed from each

fruit that was selected for testing. These shell pleces and seed were plated on
acidified PDA, incubated 4 days at 27, and read after another 4 days at room
temperature. At time of testing for the CBR pathogen frult were separated into
lots of discolored and ¢lean pods. Flatings were made every 7 days for the first
70 days, and then at 14 day intervals.

Virtually pe C. grotalariss could be found in shells or seeds of the clean pods.
In 70 dayes of storage the percentage of discolored shells and seeds in which
vigble C. crotalariae could be found decreased from a high of 60% to a high of
12%. As many seeds as shells were infested with the CBR pathogen. After 129 days
the high for infestation was 4%. A4n occasional shell, but no seed, was found
infested at planting time.

This was the third year of such a study. Thus, in 3 years of study of the
longavity of the pathogen 1n peanut seed stored as seedsmen and growers store
seed, we found no evidence that infested seed should be considered a factor in
the rapid spread of this disesse in Virginia.

THE PATHOGEN IW FIELD SQILS

50il from the upper 4 imches of two severely infested fields was brousht into the
greenhouse December 28, 1972 and apparently sound seed were planted immediately.
1n one of these so0ils many peanut ssedlings died from typical damping-off and

C. crotalariae was isolated with ease from the seedlings. WNo such damplng-off was
abserved in the other soill, (A similar damping-off type killing of seedlings by
CBR was noted In 1973 in two flelds now in peanuts for the third consecutive
year,) In plants surviving the damping-off phase of CBR symptoms of CBR were not
evident until mid-May at which time the pathoaen was lsolated from 30 of 40 tap
roots of plants in the soil in which the damping-off developed and from only LD of
40 tap roots in the other soll, Symptom development was much more evident in the
former soil. There was no differsnce in sympteom development or in pathogen 121



isolation between these two soils in some over-mature plants surviving to mid=June.

Thus results of a greenhouss study with soll from two infested flslds suggests:

(1)

The pathogen remains highly viable until well into colder weather; (2} either

a much higher fnoculum denslty of the pathogen in one field than in the other or
a more virulent strain of the pathogen in one field than in the other; (3}
persistence of the pathogen may not be influenced by prelonged exposure to high
temperatures {as in the greenhouse}, but such treatment may affect difference in
virulence between strains of the pathegen.

N
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ABSTRACT AMND PAPER
ABSTRACT

The overuse of insecticide in peanut production in Georgia has been
emphasized since the mid 1960's. In 1972 four insect pest management
demonstrations were conducted. Each demonstration was scouted weckly
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.

FAPER

Pest management is new terminoleogy 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 1%60's. Much of this
overuse was due to formulators including either DDT, toxaphene or
carbaryl in almost all fungicide dusts used to controcl leafspot dis-
eases. Sinee the advent of chlorothaleonil and benomyl in 1971, two
superioxr fungicides for leafspok 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 were conducted in
an effort to convince growers that insecticides should be applied
only when certain levels of damaging pests were present. Each grower
agreed 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 contrel foliage feeding
caterpillars. Based on limited artificial defoliation data, limited
foliage consumption data of some species and largely on experience,

a threshold lawvel of four caterpillars per foot of row was used.

This number appears to be completely reascnable 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 seach week and a brief summary of results.

Tablc I. Worth County Demonstration
1972

Peanut Insect Pest Management

Date Observations

5/18 Thrips damage light,

5/25 Thrips damage light.

6/1 Thrips damage moderate.

6/8 Thrips damage light; foliage damage very light, no
caterpillars.

6/1% Parasitized granulate cutworms (Apanteles sp.} very
light. Thrips damage light.

£/29 Light Foliage feeding, no caterpillars.

7/6 0.15 granulate cutworms/row foot.

7/11 No damaging sp.

7/20 Lesser cornstalk borer very light, branch feeding.

7/25 0.15 foliage feeding caterpillars/row foot.

8/1 0.10 foliage feeding caterpillars/row foot.

8/10 0.10 foliage feeding caterpillars/row foot.

8/15 0.05 foliage feeding caterpillars/row foot;

Lesser cornstalk borer damage light (2 larvae).
125



Summary

Ho insecticide
Yield: 2325 - very light sandy soil, dry weather
Grade: 76

Table II. Tift County Demonstration
1972
Peanut Insect Pest Management
Date Observations
/22 Thrips damage heavy, atunkting apparent.
5/29 Thrips damage heavy, stunting apparent.
/5 Thrips damage heavy; light foliage damage. no
caterpillars.
6/12 Thrips damage moderate; 0.05 foliage feeding
caterpillars/row fookt.
6/19 Thrips damage light; light foliage damage, no
caterpillars.
6/26 0.50 foliage feeding caterpillars/row foot.
7/3 1.50 foliage feeding caterpillars/row foot.
7/10 2.00 foliage feeding caterpillars/row foot.
/16 1.05 foliage feeding caterpillars/row foot.
7/25 0.55 foliage feeding caterpillars/row foot.
7/30 1.95 foliage feeding caterpillars/row foot.
8/7 1.70 foliage feeding caterpillars/row foot.
8/14 1.30 foliage feeding caterpillars/row fookt.
B/21 1.75 foliage feeding caterpillars/row foot.
8/28 1.65 foliage feeding caterpillars/row foot.
Summary
No insecticide
Yield: 2950 lbs./A.
Grade: 75-76
Table III. Cook County Demonstration
1972
Peanut Insect Pest Management
Date Observations
5724 Thrips damage light.
5/30 Thrips damage light.
6/7 Very light foliage feeding.
6/14 Very light foliage feeding.
6/21 0.25 granulate cutworms/row foot.
6/28 0.40 foliage feeding caterpillars/row foot.
772 0.45 foliage feeding caterpillars/row foot; leaf-
hoppers and hopperburn light.
7/5 Accidental toxaphene application.
7/12 0.10 granulate cutworms/row foot; hopperburn light.
7721 Southern corn rootworm and Sciara sp. very light
pod damage.
7/27 0.05 logopers/row feoot.
8/2 0.10 foliage feeding caterpillars/row foot
B/9 Very light hopperburn.
B/14 0.15 foliage feeding caterpillar/row foot.

Summary

one accidental application of 2 lbs. toxaphene 1/5.
Yield: 3205 1bs./A.
Grade: F6-77



Table IV. Crisp County Demcnstraktion
1972

Feanut Insect Pest Management

Date Observations

6/17 0.75 granulate cutworms/row foot.

6/23 0.30 granulate cutworms/row foot.

/2 0.75% granulate cutworms/row foot,

7/7 1.30 granulate cutworms,/row foot.

7/14 0.50 follage feeding caterpillars/row Ffoot.

7/21 6.40 foliage feeding caterpillars/row foot; mites on
east border of field.

7/24 Appliad Dylox halt and Lannate each on one-half of
field. Spot treatment with X for mites.

7/25 1.80 foliage feeding caterpillars/row foot.

8/3 1.11 foliage feeding caterpillars/row foot.

8/11 2.75 foliage feeding caterpillars/row foot.

8/18 2.05 foliage feeding caterpillars/row foot.

Summary

One insecticide (Dylox bait and Lannate) 7/24.
Yield: 3567 1bs./A.
Grade: 73-75

DISCUSSION

The two insects that were predominant in the foliage feeding cater-
pillar group were the granulate cutwoxm, Feltia subterranea (F,), and
the corn earworm, Heliothis zea (Boddie). Next in importance werc the
beat armyworm, Spodopter exigug (Hubner) and fall armyworm, Spodoptera
frugipexda (J. E. Smith). Others included in this group wexe the
velvetbean caterpillar, Anticarsia gemmatalis (Hubner}), soybean looper
Pseudoplusia includens (Walker), yellow striped armyworm, Prodenia
ornithegalli {Guenee), and a few undetermined species.

It is interesting to note that in demonstration IT and IV, though a
continugus 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 notc that
demonstrations II, III and IV made excellent yields of peanuts and
only cne application of insecticide was neaded on demonstration IV.

Results from thcese demonstrations indicake that Georgia peanut growers
can greatly reduce the present average of two applications of
insecticides made sach year to control foliage feeding caterpillars.



INVESTIGATIONE OF CAUSES AND PREVERTION OF FATTY ACID
FEROXTIDATION IN FEANUT FUTTER

by

Allen J. St. Angelo and Robert L., 01}.1(

Southern Reglonel Research Centerd
¥ew Orleons, Loulsians

ABSTRACT AND FAFER
ABSTRACT

Our esrlier report (J, APREA L: 1B6, 1972) showed that heat-demstured metallo-
proveing in peerut btutter were primary cetelyets of fatty acid peroxidetion
{eteling) during storsge. In & continustion of these studles, mcceptable methods
for decressing or preventing this cxidetion vere examined, IIfferent smounts of
vater, lnorgenic selte, end cheleting ogents suapended in water or in inert
solvents were sdded to peanut butters, which were then stored for several monthe,
Beaults of periodic anaslyees showed thet proper comtrol of weter concentration end
use of metel cheleting agents are the most effective means of decresalng the
formetion of peroxides. However, the guality of freshly prepered pesnut bubters
uaed in these experdments veried considersbly, which may be sn importent facter
to conslider when deternining optimel concentretioms of sdditives needed to extend
ehelf 1life,

FAPER
IRTROTUCTION

In & previcus report (1) on causes of 1lipid oxldation in peanut butter, we Showed
thet metslloproteine as well ss metesl Belta cen cetalyze the peroxidation of fatty
scida Iin peemut butter. The degree of cldatlion of the fatty scids depended upon
their mlercenvironment--1.e., the mueous or nmaequecus surroundings. The lncresce
in peroxldetion caused by the metalloproteln peroxidese wes overcome by sdding the
chelsting sgent, ethylenedisminetetrsscetic acid (EDTA)., Weter ected ag em snti-
oxidant, but peanut oll enhenced peroxldsticn, Ae part of a continuing study on
ceuaes of 1ipid oxldation, sccepteble methods for decressing or preventing oxi-
detion were deviged snd sre reported herein,

MATEETALS AND METHUD3

The pesout butters used In these studies were commerclel products, to which warious
materiels, Alssolved or suspended 1n elther delomlized water or mineral oll, were
gdded. Pesnut oll wes alsc 8 commereisl product. Miner?l ell, or paraffin oll,
wes obteined from Fisher Secientifie Company, Rew Jerseyg. Enzymes were purchased
from Nutritionel Biochemlesle Corp,., Chio, snd spectirophotometric grede hexesne from
Mellinckrodt Chemicel Works, Mlssourl, Extreacts of peanut butter were preparsd ond
gasuyed secording to procedures previously reported {l).

Briefly, e=ach sterilized gless Jsr conteining 20 g of pesnut butter, to which
various meteriele were added, wes stored in the dsrk st smblent tempersture until
sgseyaed, On predetermined desys, about 1 g esmples were withdrawn and sccurately
weighed into centrifuge tubes, then 30 ml of spectrophotometric grsde hexane waz
sdded. After thorough stirring of esch sample, the tubes were centrifuged. The
supernatants contaling the liptd were immedistely snslyzed for tatel comJugeted
diene hydrepercaxide (CDHP) contents, reported ss pmoles per gram of pesnut butter.
Cne CDHP unit is delned as 1 umole per g of peanut butter, The A CDHP velues
represent the increese in CDHP units from the foltisl value taken on the first dey
that the semple was segayed,

1/ One of the facllities of the Southern Reglon, Agricultural Resesrch Service,
U, 8, Depertment of Agriculture,

g/ Use of & companmy or product neme by the Department does not imply spprovel or
recommendstion of the product to the excluslion of othere which might also be
sulteble,



EESULTE AND DISCUSSTON

Several methods sre commonly used to determine the degree of rencidlity, eteling, or
Formation of 1lipld peroxldes In oll-contsining food products. These methoda

include the determination of peraxide value, the thiobarbiturete determinaetiom of
melonaldehyde formation, and the determinstion of ineresse In sbeorption st 234 nm
due to ineressing dlene conjugetion (2). In owr previsus commmnication {1}, we
showed thet the dlens conjupstion (GDHP) method parsllels the peroxide value (FV)
method and wes fgater end more convenlent for following the development of remeldity
1n pernut butter,

Heme proteins end metal selts were previougly shown to catalyze the oxidation of
unsaturated fatty scids in pesnut butter over & L-week pericd (1). Figure 1
illustrates the effecta of these additlves over s 3-month storage period, Curve A
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Flgure 1. Effect of additives on peroxidation of fetty
acids, Esch series (A-F) conteined 20 g of pesnut butter,
811 gdditdves were dissclved in 1 ml of delonlzed water;
concentratlons were: peroxidese and tyrosinese, 20 mg
eachy EDTA, 0.1 mMole; cupric acetste, 0,00 mMole,

represents the control asemple {commercial pesnut butter to vhich nothlng wes
pdded}. Curve E, for a sample to which wes sdded 2 ml of defonized water, shows
that weter can reduce peroxide formetion, After Bl dpys of storsge, the control
increased {n CDHP content to 6.8, whereas the ssmple containing water incresszed
only 0.4 units, Therefore, for a praoper comparlson of substances dlssolved in
water and pdded to pesnut butter, curve E should be considered the comtral., It is
notevorthy that no meld formed on eny of the semples whose Jars were initiaelly
sterdilized by sutoclaving.

A assmple of peenut butier comtsining boiled peroxldase (20 mg)} ss &an pdditive
showed an increase to 2,9 umoles CDHF per g, # net incresse of 2.5 units over

the water control (compare curves B and E}, When EDTA wag sdded to this sample,
curve {, there was a signirficent decrease in the amount of oxidation from 2.9 to
1.4, The copper-conteining enzyme, tyrosinese, (curve D), also cetslyzed per-
oxidation of fatty mcids over thie 3-month period {ecurve D), but to a lesger degree
then the ircn-conteining enzyme, peroxidese (curve B}, Cupric ascetate, however,
had & pronounced effect on Teatty scld perexidation. After 84 deye, CDHP velues
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increased to 14,6 {curve F}, which represente an inoresse of 14,2 over the control,
Comparing the effects of free copper to bound coyper ee found in tyrceilnesse, the
ratio was 14,6 to 1,3, an elevenfold incresse in lipld permcidetion.

Feanuts conteln manoy proteins thst contein metels; tyrosinesse and peroxidese are
only tuo of these, Although rossting the nuts ceuses heat-denstured enzymes to
leose thelr specific setivities, their ability to cetalyze the peroxidetion of fatby
acids 1s not destrayed. Ory snd Cherry (3) exemined spproximately k0O seeds from
cultivers of Rummer, Bpenigh, end Virginie pesnuté grown in Ailfferent areas snd
found thet they all conteined five common peroxidase isozymes, In sddition to
seversl others In lesser smounts.

Catelese, anobher iron-contsining enzyme found in pesuute (3), was not tested for
its catalytlc ability in peanut butter, ut thie enzyme hes heen shown to catalyze
nonenzymlc peroxldstion im linclele mcid {4). The pesnut catelase showed the same
two isozymes 1n all LOO seeds examined {3).

The 1 ml of water mixed into peanut butter smweunted to e final weter concentration
of 4,8%, which showed an apparent snticsldent effect. #s shown in Flgure £, three
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M aure 2, Effect of water concentretion on lipid
percxldetion, Each semple conteined 20 g of peenut
butter.

other concentrstions of weter were compared for thelr effscte om percxidstion in
peanut butter over a period of two months, When 1,2% added veter was added, the
rate of peroxidstion did not differ from thet of the control sampla, Doubling

the smount of water did not incresse peroxide formation for the fivst 28 dsys end
incressed 1t only 0.4 COHPF unite after two months; these results suggested
inhibition of peroxide formation in this semple, However, when only 0.6% water was
added, it beheved ms e prooxident, In this cese, the CLAP value rose 2,8 units in
28 deys end incressed to £,1 unlts sfter 56 dsys, much higher then the peanut
butter control velues of 1,4 and 2.7, respectively,

Investigating the effects of water on stebility of foods, Lebuze gt al, (5) have
shown thet water cenm act both 88 a prooxldant and me en sntioxident, depending
upon the "water sctivity", At high end lov water metivities, 1t behaved as b
prooxidant, wheress st weter activities in the medium renge, it scted se en snti-
oxident, Our results cn pesnut hutter, presented in Flgure 2, seem to conform to
the theories of Ishuze snd his coworkers,
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Since weter ran set elther to promote or to retard lipld oxidetiom, peanut oll was
tested as the cerrier solvent for seversl metslloproteins snd salts edded 4o pesnut
butter, BPecsuse peanut oll normelly conteins sbout B3% unsstursted fatty scids
(including about 20% linolelc acld, the primary substreste for lipld oxidetion in
peanut products), cne would expect the gsemple with added peanut 511 to show en
incresse in oxldetion over thet of the control, This wss confirmed by the results
shovn in Flgure 3. The econtrol ssmple had 8 change of 2,5 CIHF unlte over the
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Fipgure 3. Effect of verlious sdditives suspended in
pesnut oil on lipld peroxidation, Eech semple con-
tsined 20 g of pesnut butter, Esch sdditive wss
suspended in 1 ml of peanut oil; concentrations were
sodium chlorlde, cupric acetete, end ferrie chlorlde,
0,02 mMole; llpoxygensse, tyrosinese, snd peroxldsame,
20 mg, Turetlom of experiment was three months,

3~month atorsge perliod, wherense the one cantaining sdded pesnut ©il incressed to
L,0. Sodium ehloride, which is normally added to pesnut butter, hed no effect at
all when sdded in peanut oll; however, the two metsl aslts, cupric scetate and
Terric chiorlide, showed increasges up to 9.% end 7.9, respeetively, Addition of the
copper-~contalning tyrosinase snd the iran.containing peroxidese apgain resulted in
increoses 1in rotes of oxldetlon, but, ss wes shown in Flgure 1, neliher enzyme was
gg effertive » catalyst as the free copper. Udipoxygensse, the primesry cetelyst

for engymic oxidetion of unsatursted fetty ecids, slsa geve an incresse in the rate
of peroxldetion, as expected, but the eflfect wes less then thet ceused by metel-
containing proteina,

Since pesnut oll promoted oxidetion, sn inert minersl o©il was the next solvent
tested, Minergl -1l i3 & long-chein hydrocarbon conteining very 1ittle, if any,
unsaturated compsunds, and should not hawe suy pro- or sntioxident influence on
the additives, The mdditives were suspended in the oil} by sonification snd tested
in peanut butter es previoualy degeribed, The results sre shown in Teble I,

Added minersl oil caused an incresse in CDHP velue from 2,8 to 3,8 after 56 duys
of storsge, Peroxidage hed no effect when suspended in minersl oil (3.6 CDHP units
after 56 dpys), but Fe*3 (ferric chloride salt) hed n significent effect, In 20
deys, the CDHP velue inecreased Trom 2.5 to h.2; sfter 56 duys, the velue was 7,54,
twlee that of the mineral oil econtrol. EDTA sdded with the iron salt caused only
a slight decrease {down to 6.3 unlts) after 56 days of storage. Decsuse of this
lowering effect of EDTA in mineral oll, it was decided to exsmine peveral con-
centretions of EDTA without added metala to study its effect on fetbty mcid
oxidation,

EDT4 suspended in mineral oll caused a 2light incresse 1ln CTHF wvalues of peamut
butters after 56 daye {see bottem of Tehle T), not 8 decresse ms might be expected
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values vary from 3.2 to as high se 15.5, which indicetes that the hlstory of the
peanuts prior to processing 15 just a8 important as the conditicns present sfter
processing, Thie finding atresses the importence of performing & quelity check
for peraxide content of the peanuts before processing,

Since both free end protein-bound irom and copper catalyee peroxldstion of
fatty acids 1o peanut butter, we determined totel irom and copper crmtents
of pesnut butter by stomle sbaarption mectroscopy. The results (Table IT)

Table II, Iron and Copper Contents of Different Peanut Buttere

Sewple %Iron f#Copyer
A 0,001 0,01
B 0,006 0.01
c 0.003 0.0k
D 0.002 0,01

ghow that nll four samples differed 1n irom cemtent, wbere ouly one
differed from the other three in copper comtent, The percenteges vary Trom
©,001 to 0,006 {10 ppm to 6 ppm) for iron end 0.01 to 0,0k {100 ppm to

ppm) for copper. Although Idst et sl. {6) have reported that free
copper 1s present in oll extracted from soybeene zod thet concentretions asg
low ma 30 pph were sctive cetalysts of sutoridation in the oll, we suaspact
that most of these metmls in peanuta sre present in bound form ms metallo-
proteing,

BUMMARY

Water in pesnut butter influenced peroxidetion of fatty acids. Depending
upon 1ts concentration the water elther promoted or retarded oxidatd on.

As little as 2.4% acted ma an antioxidant, Salts snd metelloproteina con-
taining irom or copper were major catalysts of peroxide formetiom in pesnut
butter. Citric acid snd EDTA, which sre effective chelating egenta, reduced
the peroxidizing effects of these metel-cetalysts, being more effective when
added in pquecus solution than 1in either pesnut oll or e mineral oil.
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ABSTRACT

Natural croesing of peanuts, Arachis hypopsea L., in Puerto Fico was 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. In the Z-vear study 1969 and 1970 at Isabela, Puerto Rico, natural
outerossing averaged (.27 and 0.09%, regpectively. Varietal and seasonal differ-
ences were noted. Natural outcrossing in peanuts was less at Isabela than that
reported for other areas. The amount was similar to Holland, Virginia for the
varieties tested in both areas. Tennessee Eed had the higheat mean natural out-
crogsing with 0.29% (range = 0.09 to 0.49%) and Virginia Bunch 67 had the lowest
mean with 0.08% (range = 0.05 to 0.10%). Argentine wag lowest in 1970 with 0.02%,
but not the lowest mean over two yeara. The level of natural outerossing in
peanuts at Isabela would give in the next generaction 20 to 484 natural hybrid
plants/ha (8-196/acre) at the present commercial planting rates and 3 to Bl plants/ha
(1-33/acre) space planted to 0.6m (2 ft) for breeding work. Thiz has implications
In maintaining purity in peanut breeding lines grown in Puerto Rico.

INTRODUCTION

Fegnuts were once throught to be totally self-pollinated and that natural
hybridization was almost non-exietent. Stokes and Hull (1930) stated, "It is
generally believed that cross fertilizarion oceurs very infreguently in common
peanuts.' Recent studies have shown that natural hybridizatien does cceur and
sometimes at alarming rates. Kuashman and Beatrie (1946} found 17 hybrid plants
among the 200 grown from "off type" seed in Virpinia. Natnral outecrossing has been
reported in Java {Bolhius, 1951), India (5rinwasalu and Chandrasekaran, 1958}, and
EBhodesia (Smartt, 1960). HNatural outcrossing frequencies were 0.73-2,56% in nine
varieties studied at Tifton, Georpia in 1959 (Hammons, 1964}, In peanut breeding
nurseries at Tifton the levels of natural cressing range from (.25 to 6.16% (Leuck
and Hammons, 1969%). Hammons has found in some cases as much as 10% natural out-
crogsing (USDA, 1963}, 4 recent study at Helland, Virginia, showed ocutcrossing
frequencies of 0,01 to 0.55% over the 3—year period 1963 to 1965 (Culp. et.al,1968).

The vectors of naturel outcrossing have been extensively studied (Hammema, 1963
Hammons, et, al., 1963:; 1966; and Leuck and Hammons, 1965a, 1965b). The principal
Insects obaerved visiting the peanut flowers in the early morning are seolitary bees
of the Halictidae and Magachilidas families. BSeveral species of the Apoidae
family are effective flower trippers, but they ueually visit the flowers later in
the day after most self-pollinatilom has oceurred,

Seed increase of peanut introductions and breeding lines during the winter months
have been wery successful in the past four seasons in Puerto Rico, but information
was not available on how much matural outcrossing could be expected. The objective
of the experiments reported here was to determine the amount of natural outcrossing
in this geographical area,

FROCEDURE

Varietiss included in the study were Argentine and Starr {Arachis hypogaea es.
fastipiata var. vulgaris); Tennessee Red (ss. fastigiata wvar. fastigiatal);
Virginia Bunch 67, Early Runmer, Florunoer, and Florigiant (ss. hypogaea var.
hypogaea). Seeds of these varieties were planted in alternate hills with the
dominant genetic marker line {Culp et. al., 1968, Hammons, 1964} with hills 0.ftm
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(24 in) apart and rows 1 m {40 in) apart. The planting was a randomized complete
block design with six replications for five of the varieties.

Individual variety replicates coneisted of 11 hills of the tester variety alternat-
ing with 12 hills of ¥rinkle. The planting consisted of two tiers of plets with
three replications in each tier. The wo outside rows on both sides of the two
tiers were planted with the varieties Starr and Florumner in alternate hills with
Krinkle. This arrangement provided only four replications ef these two entries with
randomess restricted.

Thiram-treated seeds were hand planted with two seeda per hill on Dacember 5, 1969
and November 18, 1970. TFollowing emergence the plants were thinned to ome per hill,
Plants were dug at approximately 130 days after planting. Ten plants of each test
variety waere harvested from each replication.

The pods were picked, fried, and shelled with the identity of the seed of individ-
ual plants being maintained together with the Ilocation of each plant in the field,
The seeds from the 1969 planting were planted in benches of sand in the greenhouse.
After 14 days the plantinga were checked for Krinkle propeny and the numbar of
Frinkles and normals were recorded. The seeds from the 1970 planting were planted
direcctly into the field and data recorded as in the greenhouse planting.

The percentage of plants with cutcrossed seed was determined by caleulating the
mumber of plants with erosses in each wvariety as 2 percentage of the total plants
in each variety. The randomness of the outcross%ng was determined by dividing the
test area into eight equal parts and using the X test for randommess.

RESULTS

The plants developed normally under good field conditions with irrigation and
periadic insecticide spraying. No major field problems occurred except heavy
infection of vust late in the seazon of beth years. The extent of plant growth
was moderate with some overlapping of branches of adjacent plants within the row,
but no overlapping between rows. Flowering began approximately four weeks after
planting and continued throughout mest of the growing semson. HNearly all flowering
ceased after the heavy infection of rust.

In 1969, the percentage of plants that outcrossed at lesst omee with Krinkle was
highest in the case of Early Runner 36,7% and Tennessee Red 37.9% (Table 1).
Virginia Bunch 67 and Florigiant had the least number of outcrossed plants with
3.3 and 10.0%, respectively. TIn 1970 Early Runmer and Florumner had the most out-
crosges with 16,7 and 15.0%, respectively; Argentine had the least number of out-
crogses with 1.7%. All of the varieties except Starr end Virginia Bunch 67 had
considerably less plants with crosses in 1970 than in 1969, With the average for
all varijeties combined in 1969 more than twice that for 1970 (19.8 vs 9.0). When
data for both years were combined, 14.4% of the plants produced at ieast one out-
crossed geed.

The minimum percentage of natural outcrossing in the seven varieties, determined by
the Krinkle seedlings abserved among the progeny from individually harvested plants,
is shown in Table 2, TIn 1969, the percent of outcrossing with Krinkle ranged from
0.85 to 0.49% for Virginia Bunch 67 and Tennessee Red, respectively, The percent
of putcrossing in 1970 was congiderably less with a range from D.02 to 0.13% for
Argentine and Early Rummer, respectively. 'The mean for the twe years ranged from
0.08 o 0.29% for Virginia Bunch 67 and Tennzssce Red, respectively, The amount of
reduction of cressing in the second year varied for the respective varieties.
Tennessee Red had the highest outcrossing in 1969 whan the mesn level was 0.277%, but
was equaled or exceeded by severalvarieties in 1970. When the mean level was less
than (.10 percent. The plants with demonstrated curcreosses showed only a small
number of erosses per plant in moet cases. Most showed only one or Ewe outerosees
per plant, or occasicnally three outcrosses. One plant of Tennessee Red showed
four outcrosses and one plant of Argentine showed seven in 1969.

The numbers of seeds produced on the test plants as shown by the number of progeny
(Table 2} were guite similar for the 2 years. On the other hand, varieties differed
in seed production.
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The Chi-square values in the teats for randomness of crosging in the test erea were
not gignificant for number of plants with crosses (1969 X2 = 5.367, 1970 = 6.470,
df = 7) or for number of crosses (1969 X2 = 12.945, 1970 = 7.540, df = 7). The
location within the test area with respect to the prevailing wind or proximity to
the same or other crops apparently did not significantly affect the extent of
natural crossing.

DISCUSSION

A striking aspect of the results of this study is the low level of natural crossing
that was recorded. The level of natural crossing recorded is by no means a valid
estimate of the total outerossing that occurred in our test plantings. No informa-
tien is available on the extent of the outcrossing of the teat varieties on Krinkle,
outcxessing of the test varieties with one another, or outcrossing among different
plants of the same variety or among flowers on the same plant. However, we fzel
that our results are a reasonably reliable estimate of the degree of contamination
that might result from natural vutcrossing when plants of two peanut genotypes are
grown in close proximity to ome another at or near Isabela, Puerto Rico, during the
winter months.,

The potential for netural crossing in peanuts is determined by the presence of
functional flowers that have not been self-pollinated and vieitation of such flowers
by bees that carry peanut pollen, The generally low level of natural c¢rossing re-
ported for peanuts suggests that most flowers are self-pollinated before they are
vigited 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 stipma separated sufficiently to mske natural self pollinatiom unlikely.
The varieties differed sipnificantly in the proportion of these atypical flowers.

In areas such as Tifton, Georgia, and Beltsville, Maryland, where individual

peanut flowers are visited repeatedly by bees, the level of natural crossing doubt-
less is determined largely by the extent to which the flowers have not been self
poellinated prior to visits of pollen-carrying bees. The extent to which environ-
mental cenditions might influence the oceurrence of such flowers is unknouwn.

However, it seems unlikely that morphological differences in flowers could be
ragponsible for the three—fold difference in natural crossing at Iaabela between
the two seagong. The winter climate at Isabela i3 an equable one, with rain infre-
quent. The average daily temperature for the 1969-1970 and 1970-19¥1 seasons was
G4O0F, minimum and 88°F. maximum., The temperature did not fluctuate greatly from
day to day or from year to year, which is typical of the area, Sunshine waas
abundant and the temperature rose quickly after sunrise so that bee aetivity was
not hempered by coel deytime temperatures.

Comparatively few bees were observed visiting peanut flowers in our plantings.

We puspect that infrequency of bee vigits probably was responsible for the
unusually low level of outerosasing during the 1970-1971 season. With the exception
of Argentine, differences in cuntcrosgsing to Krinkle probably were not statistically
significant. We have no logical explanation for the very low frequency of ontcross-—
ing of Argentine. Avoidance of Argentine flowers by bees seems improbable. A
possible explanation might be a disproportionate loss of matural crosses among the
seed of Argentine that split on shelling, that were lost because of decay during
maturation on the plant, or that failed to pgerminate when planted. However, we
haye no evidence that any of these factors were operative.

Differences in outcrossing among varieties in 1969, when the average level was
three times that for 1970, probably reflect largely differences in frequency of
flowers that were not self-pollinated by the time the bees reached them. Under
situations where bee yigitation of flowers is not extensive, possible insect
preference for flowers of certain genotypes might be a factor in the extent of
natural crossing.

Qur regults in 1969 probably are a more realistic indication of the level of
unidirectional natural crossing that might be anticipated at Isabela than are
resulte in 1970.
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The general level of natural erossing at Isabela roughly approximated that of the
same varieties tegted at Wolland, Virginia. At Holland, Tennessee Red was the most
promiscuous, Virginia Bunch 67 the least, and Argentine was interpediate. A similar
ranking of these varieties was obtained inm our study. Of varieties tested for the
first time, Early Runner and Florummer approached Tennessea Bed, Starr was similar
to Argentine, and Florigiant was about as low as Virginia Bunmch &7 in extent of
natural crozsing at Isabela,

The range of natural crossing of 0.02 to 0.49% encountered in our study at Isabela
would pose ne problem for a peanut breeder who ia interested in advancing breeding
lines one generation by growing them in Puerto Rico during the winter months,
However, natural crossing levels within this range could be important in the
producticon af breeders seed or in gemetic studies where maintenance of senetdic
integrity is essential,
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Table 1.
in 1969 and 1970

Humber and percentage

of plants with one or more crosses

H H t{ Percentage
: : Bumber of test plants H with

Variety ¢ Year : Obaerved With cragaes i Crossesd
Argentine 195% 60 a 13.3
1970 59 1 1.7
Starr 1969 40 5 12.5
1970 40 5 12.5
Virginia Bunech 67 1969 60 2 3.3
1970 60 3 5.0
Early Runner 1969 4] 22 3.7
1970 60 10 16.7
Florunner 1969 40 10 25,
1970 40 ] 15.0
Flerigiant 1969 60 & 10.0
1970 60 3 3.0
Tennessee Hed 1969 58 22 37.9
1970 a0 [ 10.0
Total 1969 378 75 19.8
1970 79 34 9.0
Mean 14.4

Table 2, Total seedlings, Krinkle seedlings, and percentage outcressing to

Krinkle for seven peanut varieties grown at Igabela, Puerto Rico

in 1969 and 1970

iTotal seedlings:

¥rinkle H

Outcrogsing percentage

Yariety i 1969 ; 1970 : 1969 : 1970 : 1969 : 1970 : Mean
Argentine 6,046 6,112 19 e 0.51 0.02 0.16
Starr 4,272 4,144 a8 5 0,19 0,12 0,16
Virginia Bunch 67 5,583 5,923 3 6 0.05 0,10 0,08
Early Runnar 8,164 7,633 28 10 0.34 0.13 0.24
Florunner 4,809 4,827 14 & 0,29 0.12 0.20
Florigiant 4,862 5,408 6 3 Q.12 0.04 0.09
Tennessee Red 6,531 6,604 32 6 0.49 0.09 0.22

Total 40,267 40,651 110 37 0.27 0.09 0.18
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Table 3. Mumber of Krinkle progeny per plant and field location 1969

Flant number Flant number
Variety 10l 2 3 4 3 & 7 8 9 1D : Variety 1l 2 3 & 5 & 7 B 9 10
Starr Starr 1
Florunner 1 2 1 Florunner 1 11 2
Argentine 1 7 3 3 Early Runner 1 1 b 1
Tenmeszee Red 1 1 4 1 Virginia Bunch 67 2
Early HRunner 111 1 1 Argentine
Virginia Bunch 67 Florigiant 1
Florigiant 1 Tennesses Red 1 2
Florigiaot 11 Tenmessee Red 1 1 11 2 21
Early Runner 31 Early BEunner 11 1 1
Argentine 2 Florigiant 1
Virginia Bunch &7 Argentine 1
Tennesses Red 2 Tirginia Bunch 67
Early Runoner 1 2 Florigiant 1
Tennessee Red 1 1 1 1 Early Rumner 1 1 1 2 3
Argentipe 1 Argentine 1
Florigiant Virginia Bunch 67
¥irginia Bunch 67 1 Tennessee Hed 1 3 1 1 1
Starr 3 1 Starr 2 1 2
Flormnerx 2 1 Florunner



Table 4, HNumber of Kriokle progeny per plant and field location 1970

Plant pumher Plant mmber
Variety )l 2 3 A 5 6 7 B 9 1D s : Variety i1 2 3 4 53 6 7 8 % 10
Starr 1 Starr 1
Florumner 1 Florunner 1 1111
Early Rumner 1 1 Tennessee Bed
Florigiant 1 Argentine
Argentine Virginia Bunch &7
Virginia Bunch 67 Floripiant
Tennessee Bed Early Runner 1 1
Floripgiant Argentine
Virginia Bunch 67 2 31 Virginia Bunch 67
Tennessee Red 11 1 Tennazsee Red
Argentine 1 Early Rumner 1 1
Early Runner Florigiant 1 1
Tennessee Red 1 1 1 Argentine
Florigiant Florigiant
Early Runper 1 1 Virginia Bunch 47
Virginia Bunch 67 Egrly Runner 1 1
Argentine Tennesgae Bed
Starr 1 1 Starr 1
Florunner Florunner E



PEANUT YIELDS FOLLOWING DEFOLIATION
T ASSIMILATE INSECT DAMAGE
by
G, L. Greene
Agricultural Research and Educatfon Center, Quincy
Institute of Food and Agricultural Sclences
University of Florida
D. W. Gorbet
Agrlcultural Research Center, Marianna
Institute of Food and Agricultural Sciences
University of Florida

ABSTRACT

Foliage was removed from Florunmer 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 loas occurred and was signi-
ficant 90 days after planting, ranging from 441 to 899 lbs/A raduction, Plots with
removal of 10-15X of the leaf area yielded 4270 lba/A, while 50% leaf loss averaged
2504 lbs/A compated to 4443 1bsfA In the untreated plots. Yields of the plots
mowed late in the season and the 50% leaf loss plots were reduced less by late har-
vest than was the check.

Even though yield reductions were not significent following 33% leaf loes 50 to 80
days after planting, average yields were lowered more than would be commercially
acceptable. When check plots ylelded over 3000 1bs/f4, yleld logses were grester
in the mowed plota than when check plot ylelds were below 5000 lhs/A.

PAPER

Peanut follage is eaten by several ilnaects in Floridz Including armyworms, corm
earwerms, velvetbean caterpillars, green clover worms, cutworms, and the red necked
peanut worm. Therefore, we felt the firet step in establishing an action thresh-
held for foliage feeding insect contrel would be to learn what effect follage loss
would have on yield.

MATERIALS AND METHODS

Fleld experiments were conducted at the Agricultural Research Center at Marianma,
Florida, during the growing seasons of 1970, 1971, and 1972. The primary soil
types on which these studies were conducted were sandy loams and loemy sands. Con-
ventional land preparation, fertilization, ingect and disease control, and other
cultural practices were followed, During 1970 copper sulfate was applied for con-
trol of Cercospera Leafspot, while during 1971 and 1972 Ben l ate wae utilized.
Insecticides were applied to gll plots and leaf feeding was mever apparent.

The 'Florunner' variety was planted in 36 inch rows at a seeding rate of 85 pounds
per acre on April 28, 1970; Way 10, 1971; and May 22, 1972, Each plot consisted

of two 20 foot rows replicated 4 times. The 1970 gand 1971 atudies were irrigated,
while the 1972 test was not lrrigated and experienced molsture stress In early June,
August, and September. Leaves were removed from the tops of the plante with a
rotary mower mounted on a J-peint hitch with an adjustable rear wheel, The wheal
height was set to remove approximately 33% of the leaf area, During one mowing each
year the wheel setting wae changed co remowe 10=15, 20, 33 and 50% of the lesf area.
At the 50% setting 502 or more of the leaf area was removed as well as gome of the
branched or potential pegging area of the plants.

BESULTS AND DISCUSSION

Removal of 33% of the leaf area lowered yields, though not significantly in all
tests (Table 1). The c¢loser to harvest time that mowing occurred, the greater
ylelds were reduced with significant reductions aftar 91 daye of plant growth. The
higher yield levels during 1970 and 1971 showed more significant reduction than

was obtained from 1972, when ylelds were lower, The average yileld reductions for
the three years show a decrease In yleld the later im plant maturity that leaf area
was removed.
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Table 1 Florunner peanut ylelds following removal of 33X of the leaf area.

Days after planting mowing occurred

Year ] 51-60 51=70 71-80 B1-30 93-100  101-110
1570 427t - - 422850 4527° 2751P¢d 4714
1971 5582% 5101°%  4967° 4992° 4299° 4337° -

b
1972 320" 2889" 2809°° 2786°°°  2657%P¢ - -
sve, 4443 3995 3888 4002 3828 3544

Yield reductlone were greater during 1970 than during 1971 or 1972, when leaves
were removed after 91 daye of plant growth, yet at 81-%0 daye the yield was reduced
less during 1970, An average yleld reduction of almost 500 lbafA following leaf
removal at 51-60 days after planting was nobt atatistically significant but could be
very important to the producer,

When different levels of leaf area were removed, greater vield reduction resulted
as the percent leaf loss increased (Table 2).

Table 2 Yield of Florunner peanuts following removal of varying percentages of
leaf area.

Days after X Leaf removal
Year planting 1] 10-15 20 kK| SH
1970 108 44278 425790 19868PC 2471%4 16519
1971 65 55828 54825P 537250 5101%P 4163°
1972 58 3320° 20728 2257bed 28892 16984
3 Yr, ave. 77 4443 4270 3872 3487 2504

The magnitude of loss was less during 1971 when ylelds were higher. TYield reduct-
iene following 20 or 33% leaf removal was not always slgnificant, but loss of over
100 1bs of peanuts per acre would be Important to the grower. The 10-~15% leaf
removal was close to an acceptable level, since the reduction was less tham 200
lbs/A. Loss of 20% or more of the foliage would certainly be too severe, The
greater reduction In yield durdng 1970 than 71 or 72 probably was due tc mowing

at 108 days couwpared to 65 and 58 days respectively. (Table 2),

Each year two digginge were made from each plot approximately 7 days apart. The
later digglngs were much lower ylelding than tha firet excepr for plets mowed
after 20 days of age. Those plots hed greener leaves later In the season and
delayed digping was beneficlal. From these yleld results delayed digging might be
warranted if leaf ares 19 lost from a peanut field sfter 90 days of growth.
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PROTEINS FROM FREANUT CULTIVARS {ARACHIS HYPOGAEA) GROWR

IN DIFFERENT AREAS, VIII, AMINC ACID ¢ TITIORS OF
SPANISH PEANUT FLOURS AND FROTETN ISOLATESZ
by

Edith J, Conkerton, Robert L, Ory, and Joaep’h}{. Dechary
Southern Reglonsl Reseerch CenmterZ.
New Orleans, Loulsians

ABBTRACT AND PATER
ABSTRACT

Seeds from Argentine, Starr, snd Comet vsrletles representing the 1970 crope in
Georgla, Oklshome, end Texas were selected for thls study. By solvent extracting
the seeds on & leboretory scale, peanut flours having nitrogen contente of epproxi-
mately lO‘,l‘: were obtalned,

Proteln lgoletes were prepered from esch of the flours by extraction with mlld
aalt soclutlons buffered to pH 7.0, The amine scid compositione, including aveil-
able lysine contenta, of all the floure and 1solstes were determined. The results
were compered with respect to yverletsl differences snd geogrsphicsl sress where
the peanuts were grown,

FATER
INTRODUCTION

In 1971, an in depth study of protelnz from peanut cultlvers grown in different
sreas was begun at this lsborstory, Iete reparted earlier showed quelitetive snd
quantltative veriations In the electrophoretic end imminochemical properties of
proteins 1msclated from these semples (l,h.ﬁ). Ag B result of these studles Interest
wes concentrated on cultivars of Spanish type peanute growm in Georgla, Oklshoma,
ond Texas, HRecent reseerch hes been directed towerd the potential use of pesnut
proteins sa flours end/or izolstes for incorporation into food producta for humen
consumption., For such e use, knowledge of the smount and quality of any protein
1s essentisl. Therefore, floura and soluble isclates were prepared from Argentine,
Comet, pnd Sterr varlety pesnuts from the different growing sress, Nitrogen snd
amino acld contente of sll frectlons were determined, end these data were exsmlned
for varietsl end/or geographicel srea differences, Results of this survey are
reported in this peper.

FREPARATICN OF SAMFLES
a) Flours:

Twenty de‘hljlled intect pesnuts were homogenized in 4o ml acetone in 8 Scrvell
Omnimixerd/ for 5 min, et 5° €. The homogenate was f1ltered, then rehomogenized
with = sceomd LO ml portion of scetone, The filtrates were combined and made up
to 100 ml. A 5 ml allquot wea wlthdrewn from escb for estimstlon of o1l eontents,
The oil-free meal (flour) wss air-dred, welghed, gnd divided Into two portioms,
One wee anelyzed for nltrogen and smlno acild contents; the second was used to pre-
pare & soluble protein isolate,

1/ Presented at A.F.R.E.A. Meeting in Oklshoms C1lty, Oklahowa, July 15-18, 2973.

g/ One of the feecilities of the Southern Reglon, Agricultursl Research Service,
U, 8, Depertment of Agriculture,

3. It is not the policy of the Department to recomend the producta of one
compeny over those of auy othere engsged in the seme business.
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b) TIsoletes:

A welghed smount of Flour wes suspended in 10% NaCl burfered to pH 7.0 with
BaHCOy et & wfv ratio of 1:10, The slurrles were equilibrated for 10-15 min,,
then &tirred for one hr, at room temperature, £2° . After being centrifuged at
22° ¢ for 25 min. 2t 39,100 x g, the supernstents were decemted, Sslts were
removed from both fractions, supernatent end inscluble residue, by dielysis
againat four portions of delomized water at s 1:100, v/v retio, After dielysis
both freetions were freeze-dried, then stored st O° C until used, Total nltrogens
of both of these fractions end amine acld contents of the gnluble isolates were
determined,

A second serles of meele end isolates were prepured ng described above, except theb,
for compariscn, eEkine sere removed before the pespouts were deciled,

A schematie 1llustration of the preperation of the ssmple s shown in Figure 1.
AWALYTICAL METHODS

Totel nitrogen comtente were determined by the Kj)eldehl procedure. JAmino sailde
were determined by ges chrometography es described by Ccokertem (2). Aveilsble
lyeine contents were determined by the dinitroflucrobenczene derivatization
technique (6).

WBSULTS AND DISCUSSION

Since theme experiments were cerrled out on s leboratory scele, results ere com-
patlble with -- but not necesserlly convertible to -- those obteilned by large-
seale commereisl productlon methoda., A1l seeds ylelded 2 light cresm colored
flour from which e white protein iaclete wee obtelned. Removel of skine before
declling had very llttle effect on the colore of the flours snd no spperent effect
on their chewlcel compositions as measured in these experimenis. Since the ekin
plawenta were not soluble in the buffered salt solutlon used to extract the pro-
tein, they were sepermted emsily from the iscletes. Dmte for oll contents of the
seeds snd nitrogen contente of the flours, iscletes, and reeidues were slmost
identical, as indiceted by the mverage velues for each varlety 1in the three groving
areas (Teble 1},

Table 1. Verletel Comperleon of Spenlish Fesnut Cultivera

ol Ritrogen Content
Conteat Flcur Tgolate Residue
% 7 %
Argentine Le 9.7 6.7 3.2
Comet Is 9.6 16.9 3.3
Btarr 45 9.7 17.1 2.B

Geogrephical comparison of the cultivers slso indleated simileritles in these
values (Teble 2).

Teble 2. Geographicsl Comparieon of Spanish Peanut Cultivara

ol Nitrogen Comtent

Content Flour Is;late Repd doe
Georgle L6 10,1 167 3,1
Oklehoma b5 9,6 7.1 3.0
Texas Le 10.1 17,2 3,1
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PREPARATION OF PEANUT FLOUR
AND ISOLATE

PEANUTS

i

HOMOGENIZE
WITH ACETONE
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— OIL

Y

AIR DRY

|
5% FLOUR
PROTEIN Y

EXTRACT W
NaCl AT pH

ITH
7.0

Y

CENTRIFUGE —> RESIDUE

Y

DIALYZE

—» SOLUBLE

Y

FREEZE-DR

Y

Y

PROTEIN 1SO

LATE

(100% PROTEIN)

PROTEIN = N CONTENT x 6.25

WM gure 1, Prepsretion of Peanut Floura and Protein Igoletes.
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Table 3, Varietal Comparison of Avellsble Lysine in
Spenish Peenut Flours

Lysine AVL %
g/16 gn p/16 g Aveileble
Argentine 3.7 2.6 T
.3 2.5 Té
3.8 2,2 58
Comet 3.7 a.b 65
3.k 2.3 68
8tarr 2.6 2,2 A5
2.8 2.0 T1
2.9 e.e a3

there was no apparent correlation on a geogrephicel basls {Teble L),

Teble 4, Geogrephicel Comparison of Aveilable Lysine
1in Spenish Peenut Flours

Lysine AVL %
% % Avallable
Georgla 3.7 2.6 T
2.6 2.2 85
Cklahoms 3.3 2.% 76
3.7 2 b 65
2.8 2,0 Tl
Texas 3.8 =8 8
EN S 2.3 68
2.9 2.k B3

It must be emphaslzed, however, that these deata represent only one crop yesr;
therefore, evidence such as varistions 1o emino ecid content would heve to be sub-
atentiated by addlticmel samples from different plantioge over geverel years.

Potential vses of pesnut floure end {eoletes such ga those prepared in this atudy
include supplementation of bresds, deiry-type products, beveragea, end comminuted
meat products. Ceneral use of ollseed preteins for such producte in $he Unlted
States hes been limited primarily to zoybesns, In s compariscn of the sminc ecid
profiles of soy Tlours end 1sclates {3) with s{milar profilea of Spsnish pesnut
flours and ipoletes, the nmt obvicus sdvantoge of the soy products 1s thelr high
lysine contents. However, the blend flsvor of peanubt proteln products offers o
numher of advantages for food formuletions, eepeclally in combinatioms with other
vegetable protelns.

CONCLUSIONS

Deta reported here on Spenish peenuts from one erop yeer in Georgia, Cklahoma, and
Texas suggest that:

1) Ceogrephicsl eres of growth does not affect the chemicel composition of flours
or gcluble protein daclates of Argentine, Comei, and Sterr pesnut qultivars,

2} Slight dlfferences are evident In essentlel nmino scid profiles of flours from
Btarr peenute as compared with flours from Argentine and Comet peenuts,

3) Varietsl diFPferences are not evident in soluble protein isoletes from these
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three cultivere.

However, untll snelogous dete sre chielned on edditionsl samples from aseverel crop
years, the verletal differences in the flours cennck be considered signlficant.
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RONSTARTM, A SELECTIVE HERBICLDE FOR PLANUTS
by
J. R. Bone
Bhadia Tnc., Chipman Division
Manager, Field Development
Dr. R. D. Hilson
Rhedia Inc., Chipman Division
Specialist, Product Planning
G. R. Crowley
Bhodia Inc., Chipman Division
Product Development Representative

ABSTRACT

Ronstar™ under cvaluation as a precmergence herbicide 1in pesnuts and other crops
since 1967 offers a broad spectrum of activity on a wide range of soils. Many
problem weeds such as signalgrass {(Brachiaria sp.), crabgrass (Digitaria sp.),
pigweed (Amaranthus sp.}, and lambsquarters (Chencpodiam ap,® 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 weeds combine to make
Ronstar a potentially promising new borbicide for the peanut industry.

PAPER

Under the envirommental conditions experienced in peanut production, it is often
desirable to employ a residual preemergence herbicide. With this in mind, the
Chipman Division of Phodia Inec. in 1968 began development of FonstarTM. In the
past five years of evaluation, RonstarTH has proven selective on peanuts, effective
in controlling a wide spectrum of weeds, and to be in harmony with the environment.

RonstarTH, 2-tert-buty1-4-(2,4-dichlcrc-5-isnprcpoxyphenyl\-zsz-l,ﬂ,ﬁ-oxadiazolin-
S-one, was discovered by rescarch laboratorles of the Socicte des Usines Chimiques
Rhone-Poulenc, Paris, France. Ronstar iz of a low order of oral acute toxicity,
Lbsg in rats and mice 3.5 g/kg ; dermal acute toxicity, LDgg>2.5 g/kg, is also
low., Inhalation studies have showm little hazard on LD5g's of >34 mg/L. RonstarT™
has proven non-irritating and nen-sensitizing to normal intact skin of man at fleld
use rates., Toxlcity te wildlife and fish 1s also of a low order - LDgg's in
mellards 1,000 mg/kg and quail approximately 6,000 mg/kg; the LCsp in fresh wacter
fish is »9 ppm for all species tested.

The persistence of RonstarIM im seils is little affected by scasonal changes; the
normal half-life varies from 4 to & months under limited cultivarion, RonstarTH
ie ectrongly sbsorbed by soil colloids (and humas) and very little migration or
leaching ocours; however, percistence does not wary with seil eype. Useful doses
for centrol of annual weeds lie berween 1,0 and 3.0 lbai/A when applied to bare
soil, and some correlation exists between dose rate and duration of weed control.

Ronstar™ is a contact herbiclde effective preemergence, FPlants are affected by
absorption of rhe chemical through the young shoot as it grows upwards through the
treated zone, Ronstarl™ can ba taken up by the roote of certain species, but this
is not normally so. Better herbiclidal asction is ebtained when the seil 1s molst,
and in very dry conditions, the activity may be greatly reduced. The herbicidal
action of RonatarT™ is decreased by soil incorporation.

During our fleld testing, all peanut wvarietics teeted have demonstrated tolerance
to 3.0 lbaif4 of Ronstar '; they are:

Argentine Spanich
Comet
Early Runner
Florigiant
NC-2
Spanhoma
Spantex
Starr Spanish
Virginia 6l-R
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67 Bunch
The broad spectrum of activity of RonstarT™ includes many weeds commonly probleme
in U,S8. peanut production,

Susceptibility of Heeds to Romatar 'i

Applied Preemergence

Rates: lhaf/A®
Weeds 1 1-2 2

=
[

Broadleaf signalgrass (Brachiaria platyphylla)

Yellow nutsedge (Cyperus esculentus) R
Large crabprasa {Bipltaris sanguinalis) MS
Barnyardgrass (Echinochloa crus-galli) Ms
Goosegrass (Eleusine indica) g
Southwestern cupgrass (Eriochloa gracilis? -
Texas panleum (Panicum Eexanumb Mz
Yellow foxtail (Setaria glauea} -
Green foxtall (Setaria viridis) R
Johnsongrass {Sorghum halepensel (seedling) -
Velvetleaf (Abutilon rheophrasrid -
Hophornbeam copperleaf (Acalypha ostryaefolia} -
Tumble pigweed (Amaranthus albus)

Prostrate pigweed (Amaranthus blitoides)

smooth pigweed {Amaranthus hybridus)

Palmer amaranthus (Amaranthus palmeri}

Redroot pigweed (Amaranthms retroflexus)

Spiny amaranthus (Amaranthus spinosus?

Slender amaranthus {Amavanthus wiridiah

Common ragweed (Ambrosia artemisiifolig)

Sicklepod (Cassia obtusifplia}

Common lambsquarters (Chenopodinm album}
Nettleleaf goosefoot {Chenopodium murale)
Lindheimer croton {Croton lindheimeri)

Jimsonweed (Datura stramoniumd

Florida beggarweed (Degmodium tortuosumd

Tvyleaf morningglory (Ipomoesa hederacea)

Tall morningglory {Ipomoea purpurea)

Smallflower morningglory (Jacquemontia tamnifplia)
Carpetweed (Molluso werticillata)

Pennsylvania smartweed (Folygonum pensylvanicum)
Common purslane (Portulaca pensylvanicum}

Florida pusley (Richardia scabra)

Frickly sida (Sida spinosal M3
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*S = Susceptible

M3 = Moderately susceptible
MR = Moderately resistant

R = Resistant

Field performance of RonstarT™ has been comparsble to commercially available pre-
emergence herhicides. Generally, rates of 1 to 1.5 lbaifs are required [or
commercially acceptable weed control in the southwest while 1.5 to 2.0 1bai/4 of
RenstarTH may be trequired in the southeast.



50IL FERTILITY RELATTOWSHIPS IW FAD
BREAKDOWN DISEASE OF PEANUTS
by
D, L. Hallock
Tidewater Regearch and Continuing Education Center
Virginia Polytechnic Inatitute and State University
Holland, Virginia 23391

ABSTRACT

In experiments during 19567-72, higher than normal rates of landplaster (LP) (2000
1t per acre) applied during early flower stage increased avergge peanut crop values
$55 per acre and decreased peanut pod breakdown (FBD) from 8% to 4%, High rates
of K»80; (2000 1b per acre} applied during early flowering increased FBD from 8%
to 11% and veduced crop value by 5195 per acre. Landplaster counteracted the
adverse effects of high K250 rates and increased crop values by 565 per acre.

Fod breakdown averaged 4% when both materials were applied at the rate and stage
of growth mentioned abowe,

Effects of ¥p504 or KLl on PBD enhancement were similar durimg 1971-72. However,
crop values were lower when KC1 rather than K3504 was applied with LP. During
1971-72, FBD 1n 60 plots which receiwved a normal (600 1b per acre) rate of LP and
which were randomized among many testa was about one-half that in untreated plots.
Crop values averaged 538 per acre highcer where LF was applied at that rate.

Available scil Ca and K levels before treatment in these edperiments ranged from
300 to 2000 and 60 to 300 1b per acte, reapectively.

No PBD was found in fruit samples from plots on which 2000 1lb per acre of both LF
and triple superphosphate {C5P} were applied at early flowering stage. Thua, LP
and CSP may be more effective againat PBD than LP alone but results are prelimin-
ary and need further corrocboration.

INTRODUGTT N

In recent years, pod-breakdown discase (PBD), has caused very significant lossea
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 Pythium
wyriotylum Dreshl., partlcularly, and Bhizoctonia sclani Kuehn as the principal
FBD . pathogens., He further demgmatrated that either pathogen can cause the disease
with symptoms indistingulshable from that caused by the other {8).

Gongiderable reduction of FBD was cbtained by Garren {63 and by Hallock and Garren
{11} from the application of relatively large smounts of landplaster (LP), 0On the
other hand, in the latter investipgation, applicatien of relatively high rates of
Mg30, and K980y, particularly, stimulated PBD considerably. Also, evidence was
obtained that frult shells which contained 0.20% Ca or more appeared less vulner-
able to injury by the rot causing pathogens. These results were evidence of a
probable relationshlp between FBD and Ca nutrition of the peanut fruit,.

This paper presents information cbtained in recent experiments co elucidate
further scil fertility relatlonships in FBD,

EXPERIMENTAL PROCEDURE

Most of the experiments were located on the Tidewater Research and Continuing
Educatlon Center, Holland, va. Other experiments in which PED cbservationa were
taken were located on farw fields im the wajor peanut growing area of southeastern
Virginiz. The soll types were leoamy £ine sands to fine sands generally high in
available P, medium to lew in available Ca, Mg and K, and contained less than 2%
organic matter according to Virginia State Solls Laboratory Tests (13).

The production practices employed in all experiments were as recommended by the
Virginia Cooperative Extension Service except for the experimental treatments,
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Vitrginia B46~2, primerily, or WG 17 or Virginia 6lR was planted in the PBD experi-
ments. However, PBD was measured in other experiments in which Florigiant was
planted. The peanucs were machine planted and harvested.

Treatments in all experimentcs were arranged in randomized complete blocks with
four replications. Landplaater and/or K and/or P fertilizers were broadcast on
peanut foliage in the early flowering stage or as otherwise glven in legends of
the figurea, The plota were 4 wowa wide (12 feet) by 40 or 50 feet long. Data
were obtained from the bwo middle rows of each plot,

Fod breakdown readings were made 1 to 2 weeks prior to normal digping time. Four
plants randomly sclected from each plot were cqrefully dug and lifted from the
soil. Following washing, the fruita were removed by hand and PBD per plant was
determined by visual Inspaction of each pod. BSamples of pods exhibiting typical
rot symptums were examined and the causal apent identified.*

Fruit samples were obtained during combining end dried with heated aiv after
partial drying and curing in the windrow, The samples were gfaded according to
(fficial Federal-State Inspection Service apecifications for zrading Farmer's
Stock large secded Virginia type peanuts. Gross crop values per acre (CV/A) were
caleulated according to the aupport price schedule based om yield and grade data
for esch plot., The data were subjected to an analysis of varlance and significant
differences were determined by Duncan's Multiple Range Test.

RESULTS

The effect of hiph rates of LP or Ko80; on the incldence of FBD in several ezperi-
ments during 1967 to 1971 are summarized in Figure 1. In these studies, LP
reduced PBD by ome-half (8% to 4%}, On the other hand, high ratea of Kz80; in-
creased the percentage of TED (8% co 11%). These treatmenta had drastic effects

ACRE POD

crop vaLve I V2 sreskoown

[~ SOIL Ga=300 10 2000
SOILK =60 TO 300

5001 10
i 1
400 46

\

300

CHECK HIGH HIGH
LANDPLASTER POTASH

Fig. 1, Effect of high rates (1500-2000 1b/a) of
landplaster or KZSCLg+ on average peanut pod
breakdown discase incidence and gross erop
value, Holland, Va., 1967-1971,

on C¥/4. Landplaster jncreased CV/A over the check plots approximately $55 per
acre, whereas the Kp30; rates decreased returns $95 per acre below the check or
5150 less than for LP. Available soil Ca or ¥ levels, before treatments were
applied, ranged from 300 eo 2000 and 60 to 300 1b per acre, re8pectively, In
thesse expariments. However, the relationship of nutrient levels in plets, prior
to treatment, to disease incidence could not be determined in these studles.

%/ Courtesy of laboratory of K. H. Garren and D. M. Porter, USDa, ARS, Holland, Va,
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Potassium sulfate was utilized as the source of K in most experiments to reduce
poasible associsted anion effecta. Sulfate also 1a the anion in the LF. Since
Fil is the predominate X supplying fertilizer used by farmers, experiments were
conducted during 1971 and 1972 to compare effecta of KC1 and Ky80, on PED (Fig.
2}.

crop vaLve N Pl ro0 sreAKkDOWN
400k 116
350} ‘ 12
H/A- %,
300} 8

o
2501 4
LP 0 2000 0 2000 O 2000
K,0.%0 o |00 1000 | 1000 1000

Kp 804 kel

Fig. 2. Comparative effects of 1(2304 and Kl alone and in com-
bination with landplaster (LP) on average peanut pod
breakdown disease incidence and gross crop valua,
Holland, Va,, 1971-72,

Either K gource increased average FBD owver the check similarly (from 3% to 13 or
14%). Average CV/4 was depressed slightly more by application of KoSfy, only then
HEC1 only. Available scll K levels prior to treatment were approximarely 100 1b
per acre.

The counteractive effect of LP against the apparent enhancement effect of K on the
severity of FBD was imvestipgated duving the period 1568 te 1972, Average results
for this period arve given in Figure 3,

In these experiments, average FBD was reduced from 9% in the check plots to 3% by
application of 2000 Ib per acre of LP. Application of 1000 lb per acre of K20 as
K580, increased FED from 9% to 16%. However, when both LP and Ep50y were applied,
average FBD wag only 4%. Thus, the LP appeared to effectively connteract the
detrimental effects of the high K treatments on the percentage of pods infected
with PBD. @ross crop value, however, averaged 530 less per acre when both Kg80,
and landplaster were applied then for the LP only treatwent. The data in Figure 2
indicate that 2000 1b per sere of LP counteracts to & similar extent the effect of
either K3504 or EC1 on the percentage of FBD (4%). However, averape G¥/A for the
LP only and the LP plus K3504 trearments were similar (5413 & $418) but that for
the LP plug FCl treabtment was 545 leas than for the LP only trestmant and §30 less
than for the check plot. The principal factor causing reduced CV/A of the LP plus
KOl treatment was reduced yield (2810 wa. 3115 1b per acre), Thus, the severlty
of the rot may not have been counteracted as effectively by LP in the case of KC1,
althiough only the number of pods Infected and not the proportion of surface area
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Fig. 5. Effect of landplasrer (ILP) or K50, or triple superphosphate (CS5P) on
peanut pod breakdovm incidence and gross crop value per acre, Hollanmd,
Ya,, 1972,

DISCUSSION

Some possible roles of Ca and K 1n PED were reviewed in a previous paper (11).

It was nated that tizgue macexation by polyglacturonase in Blhilzoctonia = infected
bean hypocotyls was greatly reduced in Ca or Ba sclutions, whereas it occurred
readily in K and Ma solutions (6}. Other work (1,3) zlec indicated that Ca seemed
to render the tissue more resistant to R, solanf than controls. Monovalent cations,
guch as K, greatly increased suaceptibility and tiksue degradation. There is evi-
dence that the vulnerability of tissuve to Pythium (12) may be affected likewise by
Ca.

Hale and Shay reported {10) that peanut fruit exuvded similar sugars with one or
two exceptions as roots. External medium composition may effect these exudation
processes and composition of the mycofloral community.

snother type of effect poasibly asscciated with the Ca in LP is the promotion of
more dormant and lass pathogenic stages of Pythium as opposed to an opposite effect
by K {(15). Excessive P in the fruiting zone also may interfere with Ca nutrition
of fruit sinee the fruit must absorb their own supply of Ca (4), whareas W may be
absorbed by the fruit directly or by tramslocation from the main plant.

The effect of CSPF alone as well as in combination with LF on PBD may have been a
Ca response. A4pplication of both materials greatly lncreaged the smount of Ca
applied relative to the other treatments. However, Vanterpool (14} found that a
combination of gypsum (beth pypsum and LT are predominately Ca8Q,) and GSP de-
creased browning rot of wheat, caused by Pythium spp., more than either material
alone. Elgzam and Hodges (5) reported that P was essential for large accumilations
of Ca. Hence, there 1s evidence that a combination treatment of Ca and P may be
particularly beneficlal in FED control, Further investipation of this relation-
ship is planned.
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Previous reports have dealt with the effect of relatively high rates of LP on FBD,
primarily. However, recent investigationa where normal rates of LP were used indi-
cated frequent decreases in PBD and that such decreases in PBD could zceount for
the Increased ylelds and CV/A cbtained. These resulte suggest that the reaponses
generally attributed to normal retes of LP (600-800 lb/a) may be one of FBD sup=
pression to an appreclable extent,

in 1972, R, solani was isclated from rotked pode Ln most cases rather than PB.
myriotylum. The suppressive effect of Ca on PBD In Virginia has been sttributed
mainly tc an effect on Pythium rather than Rhizoctomia (%). Therefore, the 1972
results with vates of LP of 600 or 2000 1b per acre indicate chat LP alsgo may be
effective on Rhizoctonia caused FBED,

It seem3 reasonable to conclude that low sodl Ca and high g0il K in the frultling
zone do not cause FBD but only appear to enhance the probability of sreater damape
vhen the disease ocecurs. It 15 eyldent thet peor correlation exists bebween FBD
and the seil analyses pricr to treatwent given in this paper. Certainly, the
natural existence of FBD fungl inoculum and/or their pathogenicity can vary among
golls without close relationghip to the level of residual available soll nntrienta.
However, the evidence is considerable that im FBD problem fields high soil K in-
creases and high secil Gz decreases the probable occurrence of FBD. Farmers alerted
to this concept have reported decreased lossea from PED by applicatrion of all K
fertilizer for the rotarlon to other ecrops, thus reducing soll K levels in the pea-=
nut fruiting zone. Should further investigation show that higher P applications
than normally applied to one crop reduce FBD lncidence andfor severity, applica-~
tion of most of the fertilizer P for the rotation on peanute likewise would be
feasible.
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ABSTRACT

&4 proup of B0 pamples from contaminated peanuts was provided by the Federal-ftate
Inepection Service from six widely separated grading peints im Southwest Georgia.
&nother group of 28 samples was collectad from various warehouses in Genrgia,
Alabzma, and Florida, Each sample of peanuts was shelled and the kernels divided
into four subsamples of different sizes. Standard slotted-hole pradiung.screens
having elther 20/64=, 18/64=, or 16/64-1inch width slots were used to make the slze
geparationa, Analysis of the subsamples for aflatoxin showed that 85 percent of
the subsamples in the group of 60 samples contained measurable amounts of afla=
toxin and the kernels that fell through the 18/64-inch screen and rode the 16/64-
inch sereen had a significantly higher average concentratiom of aflatoxin than the
other kernels. Aflatoxin at > 20 ppb was detected in 65 percent of the subsamples
in the Z8-sample set, The smaller size kernels contained higher levels and more
frequent occurrence of aflatoxin than the larger size kernels.

INTRODUCTION

The occurrence of aflatoxin in various separations of peanuts has been studied by
several researchers. According to Banes (1), the levels of aflatoxins in peanuts
correlate with thée number of shrivelled, rancid, and discolored kernelz, Also, it
has heen reported that aflatoxin levels are higher in damaped kernels than in
sound, mature kernels, but that sound mature kernels may rontain aflatoxin (2) (&4).
Cucullu, et al. (3) found that dark, wrinkled kernels of Spanish peanuts were
highey in aflatoxin content than four other separations including (a) well-shaped,
gound kernels, (b) kernels having red dappled skins, (c) green=veined kernels, and
{d) aplits,

Mast of the separations studied thus far have been collected from samples by
visual selectlons based on physlcal appearance.

The purpose of this study was to determine whether different sizes of shelled
peannt kernals varied in the oecurrence and concentration of aflatexin
contamination.

MATERIALS AND METHODS

Two serles of samplea were analyzed during the tests, 0One group of 60 shelled
samples was provided by the Federal-State Inspection Service from slx widely sepa—
rated grading points in Southwest Georgia, The samples were taken from peanuts
that had been stored in warehouses as the peanuts were being shelled in commercial
shelling plants. The other group of 28 unshelled samples was taken from various
warehouses in Georgla, Alabama, and Flerida. The peanuts from which bath groups

of samples were collected had been graded as Seprepation Ome peanuts when stored in
the warehouse, hut were subsequencly found to contain aflatexin, Nearly all of the
peanutz in both groups of samples were Runner-type peanuts. After shelling, the
peanuts were separated according to size by vibrating the kernels over offieial
Federal-State Tnspectlon Service screens,

Pesnuts in the set of 60, l0-pound samples were received shelled and prescreened
over 16/64=inch slotted screens, the loose shelled kernels (LSK) having been re-
moved prier to the tests, Each sample of peanuts then was screened over three
slotted hele screens—-20/64—, 18/64-, and 16/b4=inch, These screens were stacked
in order with the largest screen on top, All of the kernels riding each screen
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and these falling through the 16/64 formed a total of four subsamples from each
sample, The 16/64 fall through subsamples welghed an average of 245 gm; sub-
gamples > 16/64, < 18/64, 1150 pm; subsamples » 1B/64 < 20/64, 2234 gm; and sub-
gamples > 20/64, 1047 nm. Fach subsample was ground and assayed quantitatively
for aflatoxia {3).

Peanuts in the group of 28, 2Z-pound warehouse samples were shelled and screened,
but the LSK's for each sample were collected prior to shelling. With the LSK's,
this aroup had five subsamples for each sample. These subsamples were not weilphed.
Data collected from the aflatoxin assay of the subsemples from this sample group
only showed 1f the kernels in each subsample had aflatoxin at > 20 ppb (5).

RESULTS

The average aflatoxin concentration for the subsgamples of each slze category of
kernels in the prowp of 60 samples ate shown in Fipure 1, #Analysis of varilance
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showed that the subsamples of peanuts that rode the 16/64 screen had a sipnifi-
cantly (1 percent level) hipgher average concentration of aflatoxin than the other
subsample groups. The other subaample rroups were not significantly different in
aflacoxin concentration. Kernels that rode the 20/64 sereen had the lowest average
concentration of aflataxin.

Even though the averape concentration of aflatoxin for the kernels riding the
16/64 screen was significantly higher than for the averapes of each of the other
size proups, the 16/64's were actually higher in only 23 out of the 60 samples,
Kernels thar fell through the 16/64 screen were higher in 14 samples; 18/64 din 10
samples; and the 20/64 in 7 of the samples, In 6 of the samples more than one
alze category had the same high value.

0f the total 240 subsamples of this group, 204 hed detectable amounts of aflaroxin.
The 16/64 fall through's contained detectable concentrations of aflatoxin in 53
out of 60 samples; 16/64, 57; 1B/64, 56; 20/64, 38.

Figure 2 shows the percent of the subsamples for each size category that had afla-
toxin at concentrations of 20 ppb or pgreater. 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 gsereen liad the lowest oceurrenca of aflatoxin at 2

20 ppb.

Fizure 3 shows the percent of the subsamples for each alze category for the 28«
sample set that contained aflatoxin at 20 ppb or greater, In this set of samples,
L5K's and the kernels that fell through the 16/64 screen had the highest ocececurrence
of aflatoxin at 20 ppb or greater, and the sampler of kernels that rode the 20764
scereen were lowest, as before.
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DISCUSSION

Even though all of the kernel sizea were susceptible ko aflatoxin eontamination,
the larpgest size kernela {> 20/64) from both sets of samples contained fewer in—
atances of contamination than the others. The averape concentration of aflatexin
also was lower in the largest siza,

The respulte of these teats suggest that the level of aflatoxin contamlnation could
be reduced in contaminated peanuts by culling the small kernels, However, there
are several faectors that 1limit this method for reducing aflatexin levels,

Tn these tests, size separation did not isoclate the aflatoxin to any one kernel
slze 1in any of the samples analyzed. At least two kernel sizes contained afla-
toxin in every sample, Also, different kernel sizes rontained the highest level of
aflatoxin from sample to 2ample. Ta obtain any benafit for reducing aflatoxin
levels by size separation, a representative sample of the contaminated peanuts
under consideration would have to be collected and analyzed to determine which
sizes of kernels must be eliminated.

It has been reported that aflatexin contamination of peanuts within a let cccurs in
only a small percentage of the peanuts {3) (6). Because the aflatoxin is highly
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concentrated in a small percentage of peanuts within a contaminated lot, variation
in sample means iz larpge and the average aflatoxin concentration canmot be deter-
mined cxactly from the samples (7). ther rezearch has shown that aflatoxtin 15 not
evenly distributed amonpg variocus visual separatlons of suspect kernelg and rhat
sampling errors can cause wide variations in the results of aflatoxin analyses from
the same lot of peanuts (3), Thercfore, extreme care would have to be taken to
obtain a representative sample or samples from a lot of peanuts in determining
which size should be discarded.

Even with the disadvantages discussed above, reducing aflatoxin levels by size
separation mipght hold some promise because apparently different elzes of kernels
contain different concentrations and levels of occurrence of aflatoxin. 8o, at
least gome of the peanut kernels from contaminated peanuts might be salvaged by
slze separation using equipment that is commonly found in the industry,

Before separation of aflatoxine=contaminated peanuts on the basis of kernel size
counld be considered for commercial trials, however, experimental separations
should be wade on samples of n alze that would estimate aflatoxin concentration
within some defined limits of aceuracy.
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ABSTRACT AND PAPER
ABSTRACT

Tests were conducted in Texas during the 1971 harvest season to determine the
effects of different harvesting, handiing and drying procedures on the percent of
sound splits. Resultis showed that the average sound splits throughout Texas in-
creased fron 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 hefore combining to 5.6 percent after com-
hining, while in Norih Texas the increzse was from 1.2 to 2.0 percent. The higher
splits in South Texas can be attributed to the moisture content at the time of com=-
binfng, since combine damage was approximately two times greater when peanuts wera
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 in the increase in
splits due to the mechanical drying operation for North and South Texas.

Basad on the average data from farms where both the combine and dryer damage studies
were conducted, there were no price deductions due to socund splits prior to the com-
bining operation. However, the comhining operation increased the average sound
split deduction to $1.00 per ton in South Texas. while there were no deductions in
Morth Texas. The mechanical drying operation increased the average sound split 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, handling and drying procedures on the percent of sound
splits 1n 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 random and % commercial
drying facilities 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 studies ihvelved 20 farms and 9 com-
mercial dryers located in one of the following counties: Callahan, Comanche, Fast-
land and Erath, These samples were collected from six models of combines manufac-
tured by three companies.

Climatic conditions during these tests ranged from extramely poor to good. Some
samples were coilected 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
2150 encountered in North Texas where many samples received approximately five
inches of rain after digging. Peanuts on one farm were collected from a field which
had been flooded. Many farms were sampled in this 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-
ming damage caused by the artificial drying operations. Each farm was selected at
random with the commercial drying installation being predetermined by the grower.
There was no connection between the farms or dryers other than location within an
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ared.

The actual field sampling technique consisted of collecting samples of peanuts from
fields where harvesting was in progress. This was done by hand picking duplicate
samples of peanuts from windrowed vines within the area from which only ane combine
was operating. Comparative replicated samples were then collected from the same
combine after the hand sampled area of the field was harvested. These data were
used to determine the spilit damage content due to the combining operation.

The truck into which the field 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 installa-
tion and was compared to the inspection certificate to determine the actual damage
associated with the drying operation.

A1T zamples of wet peanuts were collected in cleth bags suitable for sack drying
procedures. At the end of each day, the samples were placed in several small-scale
dryers and dried under procedures which consisted of using heated air several de-
grees above the ambient temperature. These samples remained on the dryers 24 to 48
hou;g and were then placed n the shade where the drying was completed under natural
conditions.

Standard grading tests were conducted on each sample in accordance with the 1971 in-
spection Tnstructions for farmers' stock peanuts of the USDA Consumer and Marketing
Service.

RESULTS AND DISCUSSION

The effect of the combining eperation 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 farms sampled throughout Texas increased from 2,71 percent prior o harvesting
to 3.9 percent after the combining operation, This resulted in a netf intrease of
1.8 percentage points. It was found that the split damage due to combining was
approximately three times higher in South Texas than Horth Texas. The average sound
split damage due to this operation ingreased from 2.9 to 5.6 percent in South Texas
and frem 1.2 te 2.0 percent in North Texas.

It appears that the higher sound split damage in South Texas may ba due to the lower
moisture content at the time of combining. The average pod moisture contents during
harvesting were 13.5 and 23.8 percent for South and North Texas, raespectively. 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 pganuts 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 peaputs, respectively. Not
only were Tow moisture peanuts more subject to combine damage, but the field drying
process 1n South Texas alsd resulted in much higher splits. Peanuts completely
dried in the field had 4.9 percent soumd splits prior to combining compared to only
2.1 percent for peanuts which were partially dried in the field.

This study also included peanuts which were dried in inverted windrows as well as
conventional windrows. Results indicate that peanuts dried in inverted windrows had
slightly higher split damage due to combining than those dried in conveniional wind-
rows, Table 3. Under nearly equal moisture contents, peanuts combined from inverted
windrows had an increase of 2.3 percentage points in sound splits compared to 2.0
for peanuts combined from conventional windraws. It should also be pointed out that
peanuts dried in Tnverted windrows had slightly higher splits before combining. It
appears, however, that any sound split problem associated with inverted windrows may
be corrected by combining peanuts at a moisture cantent s1ightly higher tham is now
being practiced. Table 8 shows that peanuts combined from inverted windrows which
were partially field dried, 17.1 percent moisture, 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 deied as opposed to
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those which were compietely 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 vesulted from the field drying conditions and/or combine dam-
age. Five of these farms had excessive splits prior to cambining with the other
seven occurring after combining. It is interesting to note that of the five farms
having high splits before combining, each one dried their peanuts to low meisture
contents in inverted windrows. Only one farm sampled in Morth 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 canbining. No farm was found to have
excessive splits in North Texas prior to the combining operation. Percent sound
Eg]jts before combining ranged from 1,0 to 2.0 and 1.0 to 5.0 percent after com-
ining.

Research to determine the effect of the mechanical drying operation on sound splits
was conducted on 14 farms 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
a1l 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 1 and those presented in this discussion oh mechanical
drying.

The average sound split damage due to the mechanical drying operation for the 32
farms sampled in this test throughout Texas Tncreased from 3.1 to &.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 n South
Texas increased from 4.7 to 7.7 percent, while in North 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 Tncreased 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 Morth Texas than South Texas,
the moretary loss to the grower was much higher in South Texas. The average mone-
tary losses from sound split price deductions due to the combining 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 ayerage loss due to combine damage and the average price deduc-
tions due to mechanical drying increased from 0 to 21.00 per ton.

Analysis of the data indicates that the dollars lost by South Texas growers due fo
splitl 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 mofsture contents than now being practiced. This would give the dryer opera-
tors some latitude in their operations. However, at the same time, growers should
insist that the dryers handling theiv peanuts be operated in accordance with proven
recommendad procedures,

SUMMARY

The average sound split damage for 44 farms sampled throughout Texas was 2.1 percent
prior to combining and 3.9 percent after this gperation. This damage was approxi-
mately three times higher in South Texas than North Texas. The average sound splits
in South Texas increased from 2,2 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 Tow moisture content at the time of
combining, sihce 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 nu difference in the increase in
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splits due to the mechanical drying operation for Horth 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 sound
split deduction to $1.00 per ton in South Texas, while there was no deduction in
North Texas, The mechanical drying operation increased the average sound split de-~
duction to $3.20 per ton in South Texas and $1.00 per ton in North Taxas.
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TABLE 1. EFFECT OF THE COMBINING OPERATION ON SOUND SPLITS

Sound Splits, % Net Increase Pod Moisture
Content, %
Before Combining After Combining

Texas 2.1 3.9 1.8 18.4
South Texas 2.9 5.6 2.7 13.5
North Texas 1.2 2.0 0.8 23.8
TAELE 2. EFFECT OF POD MOISTURE CONTEMT AND FIELD EXPQSURE TIME

ON COMBINE DAMAGE IN SOUTH TEXAS

Sound Splits, % Net Increase  Pod Moisture
Cantent, %
Before Combining After Combining

Field Dried 4.9 9.1 4.2 6.8

Partially
Field Dried 2.1 41 2.0 16.5

TABLE 3. EFFECT OF TYPE OF WINDROW ON SOUND SPLITS IN SOUTH TEXAS
Sound Splits, ¥ Net Increase Pod Moisture
Content, %

Before Combining After Combining

Conventional

Windrow 2.5 4.5 2.0 14.5
Inverted

Wi ndrow 3.5 6.8 3.3 12.5
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TABLE 4.

Field Dried

Partially
Field Dried

TABLE 5.

Texas
South Texas

North Texas

TABLE 6.

South Texas

North Texas
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EFFECT OF FIELD EXPOSURE ON SOUND SPLITS FOR PEANUTS
DRIED IN INYERTED WIMDROWS IN SOUTH TEXAS

Sound Splits, % Net Increase  Pod Moisture

Content, %
Before Combining After Combining
5.5 9.5 4.0 6.9
1.8 4.6 2.8 17.1

EFFECT OF THE MECHANICAL DRYING OPERATION ON SOUND SPLITS

Sound Splits, % Net Increase Pod Moisture

Content, %
Before Orying  After Drying
3.1 5.1 3.0 20.9
4.7 7.7 3.0 15.9
1.8 4.8 3.0 24.2

AVERAGE PRICE DEDUCTIONS DUE TO EXCESSIYE SOUND SPLITS

Mechanical Drying Operation,
dollars per ton

Combining Operation,
dollars per ton

Before After Before After
] 1.00 1.00 3.20
0 0 0 1.00



THE BELATIONSHIP OF PEANUT MILLING QUALITY
TO KEEHEL TENSILE STRENWGTH
by

John D. Woodward, Hechanical Enginecr

Wational Peanut Research Labtoratory
Peanut Processing and Storage
Agrieultural Research Service
. 8. Department of fAgriculture

Dawson, Georgia 31742

ABSTRACT

Samples of peanuts dried at four temperatures were hand shelled and mechanically
shelled. The tensile force reguired to separate the cotyledona was determined for
the kernals of the hand-shelled samples, The separation forece showed a high de-
aree of correlation with the milling quality of the peanuts shelled mechanically.
The kernel tensile strength was attributed almost entirely to the skin and was in-
dependent of kernel size.

INTRODUCTION

Split kernels (kernels broken into two pleces) are a major concern of the’peanut
induatry, They have less value than whola kernels primarily beceusa they are
easily contaminated. Also, separation of the skin, germ, and other pieces results
in either a direct loss through aspiratiom, or a value loss if they are recovered
and used for oil stock. Previcus research at National Peanut Research Lakoratory
(1)1} showed that the cotyledons of bald kernels (kernels with skins removed)
geparated at the end opposite the germ when 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 that tha forces which cause the separation
weaken the bonds between the cotyledons, This weakening of the bonds between the
cotyledons subsequently results in increased splitting. The purpose of the re-
search reported here was to inveatigate the type and magnitude of the bond between
cotyledons and 1ts relationship to split kernel outturn,

MATERTALS AND METHODS

Teats were conducted on Starr Spamish, Florunner, and Floripgiant peanuts._ The
peanuts were harvested green and dried In bins with forced air (10 efm/ft-} at
four conditions--natural ambient air, and amblent alr heated to 909, 1100, and
130° F. Bamples were taken from sach lot and hand shelled for the tensile
atrength tests. The remalning peanuts wera subdivided into four subsamples for
mechanical shelling, 4All peanuts wera stored at 65 percent relative humidity
until completely processed,

A test facility, desipned and fabricated espeecially for the tensile strength rests,
consisted of a frame, variable speed motor, worm—gear jack, and a load cell of the
variable transformer type, Torce values were recorded op a strip-chart. & photo-
graph of the apparatus is showm in Fipure 1.

Pins, made from 0.021-in. gewing needles, were Inserted in the kernels for grip-
ping (Figure 2)., A jig was made to facilirace preclse placement of the pins; how—
ever, the {ig was considered unnecessary after seme proficiency at placement was
acquired by the operator. Fifty kernels ware tested from each lot. The pulls were
made at a rate of 0,060 in,/min. The diameter, both acroes and parallel to the in—
tercotyledon plane, end the length were determined for each kernel.

The mechancial shelling was performed ¢n an experimental sheller which has been
shown to duplicate the ontturn of commereial-type shellers (2). The percentage of
split kernels and bald kernels was determined for each test, based on the farmers
stock welght. Bald kernels are generally consldered as undesirable as split
kernels in small scale research work, since they easily split from normal commer-
cial handling and processing, Thus, the sum of the bald and split kernels was
used as the index of milling quality.

1/ tumbers in parentheses refer to appended references.
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and Florigiant peanutz fell approximately together, while the values for Spanish
peanuts were slightly displaced., Nevertheleszss, all points considered together
showed a correlation coefficient of 0.9, Although a very wide selection of peanuts
were not teated, there is an indication that the values of separation forece for
mest peanuts would fall within a fairly narrow range.

Seemingl¥®, since the separatlion force was dependent primarily om the skin, the
larger kermels should be stronger hecause they have more skin ares. However, an
analysis of the data, based on the approximate circumference of the kernels near
the intercotyledon plane, showed ne correlation between circumference and stremngth.
Alao, no corvelation was espparent for diameter or slendernmess ratlo- (length/
diamter}, 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
Tablez 1 and 2 for a typlcal test lot, Although the average values for the
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Table l,~=Tensile strength data from Florunner peanuts dried at 90° 7,

Length Diameterl/ Separation

A B force

Inchen Inches Inches Pounds
0.665 0,370 0,288 2,31
«543 LA0B L2989 .01
.618 438 2325 2,41
591 352 . 357 1.89
+030 .66 308 2.38
556 382 321 2,97
575 ksl L2589 2.76
612 436 345 2,56
587 374 298 1.70
586 341 L2106 1,44
601 .397 35T 2,38
451 . 352 298 2.31
589 »318 L283 1,65
551 L 387 344 2,30
573 .336 L 280 2.06
-1 Uk L 307 2,33
.632 2390 314 2,06
558 L4156 311 2,96
»3B84 L3402 334 2,63
.612 .382 310 1.70
568 413 288 2,12
569 410 331 2.40
L3598 2392 281 2,23
320 + 333 302 1.93
.333 +341 302 2,42

534 » 356 304 2,162/
«501 . 319 283 2.23
W451 268 L 259 1,49
.535 434 .282 2.73
.595 .383 .319 2,59
534 373 .320 2.81
597 403 .329 2,84
530 407 L322 2,56
495 L34S 296 1.51
624 L4348 L3303 2,68
656 L412 328 3.01
570 408 .352 2,80
567 372 A0 2.76
567 387 L3530 2,30
+560 370 .J18 2.00
643 303 297 L.44
462 L5 312 20
. 600 « 369 . 308 2,14
L5609 386 =302 2,93
578 .351 271 2,30
594 +360 «296 2,14
» 394 V342 201 1.30
.693 =379 257 2,63
2438 LAl6 LA16 2,67
. 600 436 , 290 3.46
Rverage ,573 377 . 309 2.27
Std, dev. L0513 037 L022 0.55

1/ "A" is perpendicular and "B" is parallel to intercotyledon plane.

2f Pin pulled through peanut--cotyledons did not separate,



Table 2,—~5helling data from Flerummer peanuts dried at 90° ¥,

Split and

Split kernals Bald kernels bald kernels
Percent Percent Percent
10,2 3.4 13.6
10,3 2.7 13.0
9.7 3.9 13.6
13,0 5.5 18.6
Average 10.8 3.9 14,7
S5ed. dev, 1.29 1.03 2,26

tengile strength tests showed pood correlation, less scatter of the individual
values probably would have resulted 1f the peanuts could have been dried more uni-
fornly. Bin drying, a practical requirement because of the number of pesnute re=
quired, inherently causes nonuniformity in peanut quality since the lower layers
dry more rapldly and usually overdry, while the upper layers dry more slowly,
Since each lot of peanuts was blended before shelling, average values of shelling
and tensile strength evaluations were generally very conelstent, Another problem
encounteéred in the testing, generally for the stronger kernmels, was rupture at the
pin locatlon rather than between cotyledoms. Thiz resulted in & somewhat less than
ultimate wvalua; however, this occurrence was not frequent encugh to affect results
significantly.

CORCLUSIONS

Bapld drying of peanute apparently weakens the skin of the kearmel, Whether akin
waakening 1s caused by the Internal separation forces of the cotyledons, as pre-
vigualy theorized {1}, has not been proven. However, skin weakening could occur
from being stretched as cotyledons tend to separate.

The kernel tensile atrength test provides a method of determining milling quality
of peanuts by evaluating individual kernels. The teat may be uged to evaluate
milling quality without performing bulk shelling teats. 4lso, further research is
poseible to correlate miliing quality with other parameters on the baszis of in=-
dividual keroals. TFor example, kernels with high or low milling quality may be
selected indlvidually for other types of quality evaluations,

The tests indicate that split kernels can be reduced 1f procedures which maintatin
the integrity of the skin are followed in processing.
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EVALUATION OF METHODS QF APPLYING SCIL FUNGICIDES
FOR CONTROL OF SOIL FUNGI ON SPANISH PEANUTS
by
E. V. Sturgecon, Jr.
Extension Plant Pathologist
Department of Botany and Plant Pathology, Oklahoma State Unlversicy
Stillwater, Oklahoma

ABSTRACT AND PAPER
ABSTRACT

Sclerotium rolfsii, the cause of Southern Blight, and other parasitic soil-
inhshiting fungl can be a serious problem in many Oklshoma peanut fields and
usually berome most prevalent during widdle and late season when the peanut plants
have lapped the rows. A single application of Pentachloromitrobenzene (Terraclor)
at planting or during the season has not glven adequate protection, ewven at
excesalve rares. Increased yields and less plant damage have been dememstrated
with aplit applications of PCHE spplied at planting and at various times during the
season. Late-season applications of gramular FCHB have proven effective in main-
taiping a more full-season control; however, driving the tractor throupgh the field
can cause plant damage and encourage the development of 5. rolfaid. This problem
has enconraged the search for more acceptable methods for applying a soil funglcide
during the later part of the season. Teats carried out during 1270, 1971, and 1972
show that 1iquid PCHE applied through the sprinkler irrdgation system 1a as
effective as granular PCNBE applied over the row by ground-rig. Although dividing
the 10 1ba. active Imgredient of PCHNE into several applicatioms durlng the season
has Improved disease comtrol and increased yields, the desired level of disease
control has not yet been reached.

PAFER

INTRODUCTION: Oklahoma growers usually face cool, wet perlods aftér peanuts are
planted which encourage seedling blight and produce unfavorable soil conditions for
plant growth. Bhizoctonia solani, Fusarium sp., and Pythlum sp. are among the
fungl most commonly found in the seedling disease complex. Standard seed treat-
ments provide only a protective zone around the seed. Testa carried cut during
1970, 1971, and 1572 have shown that PCHB (Terraclor) applied in the seed furrow

at planting will improve stands and insure healthier plants to start the season,
Howewver, a single application of PCHE at planting has not glven adequate protection
to the plants throughour the season, even at excessive rates. Incraased yields
with lass root, peg, and pod rot have been attained by dividing 10 1bs. active

FCNE per acre Into two or three applications durlng the aeason. The program
consists of applying granular PCNE 2 to 3 1bs, al per acre Infurrow-band at
planting, and 3 lbs. ai per acre in a l4-Inch band over the row in mid-July and
August in flelds known to have a history of or showing heavy Infestations af

§. rolfeil, R. solsni, Fusarium sp., and Pythlaceous fungi.

5. rolfsii (Southern Blight)} 1s a serlous problem in many Oklahoma growars'
fields and usuvally becomes most prevalent during August and early September. The
split applications of PCNE were found to be needed in many fields Infested with
5. rolfsii and the ether parasitic soil-imhabiting fungi. Peanut plants under
irrigation have lapped the rows by this time, and driving a tractor through the
field can cause plant damage and encourage the development of 8. rolfsii. This
problem has encouraged the search for mere acceptable methods of applylng a soil
fungiclde during late July, August, and early September. Teo fulfill this need,
broadcast applicarions of granular and liguid PCHNE were made by alrplane and a
study was deaigned to determipe the practicality and effect of applying a soil
funglelde, PCHB, through a sprinkler Irrigatiom syatem.

METHODS AND MATERIALS: During 1972 a fleld having a high yleld potemtlal and
history of severe root angd 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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PCNB (Terraclor 10G) at 2 1lbs. al per acre applied infurrow-band at planting using
a Gandy 901 Jr. applicater-planter attachment. The effectivensss of 8§ soll fungi-
cide treatments was compared to & non-treatment for control of 5. rolfsii and the
other parasitic sell-inhablting fungl. The fungicide-treated plots were approxi-
mately two acres conforming to one irrigatien set across the fleld, and the non-
treated plot was one acre In size. The '"More-Crop" fertilizer applicater, portable
model 35, was used to dispense the liquild BFCHE {Terracler 2EC) and 5-Ethoxy-3-
trichloromethyl-1,2,4-thiadiazole (Terrazole 4EC) into the Farmland wheel-move
sprinkler irrigation system, The system conaisted of five-inch mainline and 1,280
ft. of five-inch lateral, equipped with 33 Rainbird heads--3/16-tips on 40-ft.
centerg, The liquid funglcides were dispensed slowly inte the irrigation system
durdng the first 30 ninutes of the irrigation set. Granular fungicide applications
during July and August were applied in léd-inch bands over the rows with Gandy 901
Jr. applicators mounted on g Lilliston culcivaror durding July and mounted on a
3-point tool bar for the Aupust applications. Only encugh soil was moved during
the cultivation application to insure some incorporation and not enocugh to cover
plant parts; thos, the soil fungicides were held in the pepging zome, and

5. rolfsid was net encouraged. Disease observations and isoclates from diseased
pPlants were made throughout the season and peanuts were dug October 6. Plots were
harvested and sacked separately, and data were taken from total yileld of each plotr,
One-gallon samples were taken at random as peanuts were sacked to make up the
composlte from which grade and the disecase determination samples were taken,

Grades were determined by Uklshoma Federal-3tate Inspection Service, and three one-
gallon samples were taken and counted for discolered-damaged pods.

RESULTS AND DISCUSSION: Seedling disease was noted in the atudy; however, due to
good growing conditions, stands were mot appreciably reduced. R. solani,
Fusarium sp., 5. rolfsii, and Pythiacecus fungl were identified from diseased
plant samples taken from plets durlng the season, and isclates of Aspergillus,
Penicillium, and Rhizopus were cowmonly found, 8. rolfsil waa firat observed in

the fleld about wid-July and became more severe during Aupust and early September.

The fungicide-treated plots produced 378 to 774 lbs. per acre more peanuts than
the untreated plot (Table 1). The greatest yield (4411 1ba./acre) was obtained
from the plet receiving the higher rate of Terraclor 2EC (2 1bs, aifacre all in
July); yet, the highest grade (71} and the highest increase in dollar value per
acre (5103.60) were obtalned from the Terraclor-Terrazole 2-0.5EC combination
applied at 2 1bs. aifacre July 7, 28, and Aupust 11, This would indicate a heavy
fungicide applicatlon is needed in July to maintain the best level of protectiocm
and that the addielon of Terrazole to control certain Pythiaceous fungl is needed
later in the season for the best peanut grade., Yileld differences between the
various fungicide treatments (pranular and 1liquid) were small for the most part;
however, less pod damage was found in plots receiving the liquid fimglcide through
the irrigation system. Terrazele 4EC applied at 2 1bs, ai/acre August 3 preduced
142 1be. 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 when the peanut follage becomes heavier and forms a canopy over the row.

COMCLUSION: The amall difference between yields cobtained from granular and liquid
Terraclor treatments indlcates that 1iquid Terraclor can be applied by the overhead
irrigation system as effectively as granular Terraclor applied inm a banded appli-
cation over the row by ground—rig. Aerial application of Terracler 10G ac 4 to 5
lba. ai per aere, applied by airplane, and Terracler 2EC 2 to 3 1bs. ai per acre
applied through the overhead irrigation system have both been successful in
reducing damape from Southern Blipght and other soil fungi found in peanuta. The
fact that che control sbtailned by the lower rate applied through the cverhead
irrigation system was essentlally equal to the higher rate applied as grammles

may be due to use of water as a carvier. Residue analysls of soll samples taken
at 2-inch intervals to a depth of & inches, show that PCHE penetrated to a greater
depth when applied as 1llquid through the Irrigation system them with granular
applications. BRealizing that wany irrilgation syatems do not apply water uniformly,
and wind has a definite Influence on water distribntion, still there are several
advantages that may be found when fungicldes are applied in the irrigation water:
1) placement of the fungicide where it 1s needed; 2) applying the fungicide at the
bepinning of the irrigation set allows the water Lo move the fungicide into the
goily 3} although water often encourages digease development, higher levels of
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the fungicide are placed in those areas recelving more water, The distribution of
the soil fungicide 15 only as wniform as the water, which may be an advantage since
the most fungicide is placed where the most water falls,

SUMMARY: The applicatlon of Terraclor 2EC through the sprinkler irrigation system
has proven effective. Thils practice 1s not intended to replace the banded appli-
cation in early July, but to provide another effective, economical method of
applyling a soll fungiclde after the plants have lapped the rows. Previous tests
have shown that the banded application im early July iz needed to place a concen-
tration of fungicide in the pegping zone, providing Iniltial proteection. The later
application, by airplane or drrigation, supplements the banded application as
another step in a full-season soll fungicide program.

Table 1. Sopil Fungicides Applied by Irrigatlon - Skapge Farm, Ft. Cobb, Oklahoma,

1972,

Variecy: Argentine Flanted: May 23 Havvested: October 2

Treatment Yield Inc. %
Funglcide, Rate ai/a Diff-Ck Val./ Val./fa Damage
and Time of Application 1bs/a lhs/a Girade Ton Cver Ck. Pod
1. Ter 2EC 8 1bs July 10 4411 774 67  §275 & 98 6%
2. Ter 30G 3 lbs July 10 &

Avug. 4 4290 653 70 286 101 10Z
4. TS8x 2-0.5EC 2 lbs July 7

& 28 & Aup. 11 4252 615 71 290 104 rr

4. Ter 2EC 1 1b (ea. irr.)
July 10 & 25, Aug. 3, 15

k& 2%, & Sepk. 3 & 15 4169 532 67 276 64 k¥4
5. Terz 4EC 2 1lbs sug. 3 4147 510 63 282 72 4%
6. Ter 2EC Z lbs July 9,

Aug. 4 & 24 4131 4494 67 235 56 k4
7. Ter ZEC & 1bs hup. 4 4109 472 69 283 69 6.5%
B. Terz 4EC 2 1lbs July 8 4015 378 68 279 48 5%
9, HNHo_Treatment 3637 m== 69 252 [ 12%
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EFFECT OF NEMATICIDES
UPOR ROOT LESION NEMATODE POFPULATIONS
by
K. E. Jackson and R. ¥. Sturgeon, Jr.
Plant Ddsease Diagnoatician and Extension Flane Patheloglat
Departwment of Botany and Plant Pathology, Oklahoma State University
Stillwater, Oklahoma

ABSTRACT AND PAFER
ABSTRACT

Root leslon nematede (Pratylenchus brachyurus) is commonly found in peanut
fields throughout Oklahoma. Nematicide trials earried out in fields having heavy
infestations of lesion nematedes during recent years show increased ylelds from
pegplng-time applications. Results from the 1969, 1970, and 1971 testa indicated
that a reduction in pod damage and an dincrease in ylelda resulted from mid-seaseon
nematicide applications. However, since only scll zamples were processed, the
root leslon nematode population counts were erratic and no correlation could be
made with yield, pod damage, and time of application. By processing borh secil and
root samples during the 1972 test, more accurate population data were ohtained.
Results from this study showed Increased yields can be correlated with a decrease
in lesion nematode populatlon and reduced pod damage. Tegping-time nematilcide
applications with fumipants and non-fumipante produced yield responses similar to
past tests; however, 45-50% of the vield increaesesa were in excess of 1000 1bs./
acre. These were cbtained in plots recelving a nematicide applicatlon at planting
followed by two or three applications during the season. Monthly soll and root
samples processed by the modified Christie-Perry method and by root incubation show
that late-season nematicide applications reduced pod demage and P. brachyurus
population reccvered.

FPATEER

Many Oklahoma peanut growers have found damaging pepulationa of the root
legion nematode {Pratylenchus brachyurus) in theiy filelds. The heaviest infes—
tations have been more commenly found In the deep sands of Southern Oklahoma:;
however, moderate to heavy Infestations have been recovered from other peannt areas
in the State. Limited acreage alleotments ang avallable irrigation facilities have
forced growers to plant peanuts on the same land in successive years, increasing
nematcde populations. When Infestatlions of P, brachyurus become severe, growers
have been forced to dig peanuts early and suffer severe reductions in yield. The
lesion nematode feeds on the peanut rost, peg, and ped, allowing fungi and bacteria
to enter the damaged cells, causing a peg and pod rot. The peg, weakened by
infectlon or rotted away, allows the mature pod to be shed and lest at harvest.

P. brachvurus has a wide host range so that crop retatlen, In most cases, 1s
not a practical method of contrel. MNematicide applications made during the
growing season have been effective In controlling P. brachyurus, resulting in
reduced pod damage and increased yields.

Sturgeon, Russell, and Shackelford {1}, im 1970, found that nematicides
applied at pepging time appeared to increase peanut ylelds over non-treated plots
and at-plant applicatioma. In 1971, Sturgeon and Eussell {2} studied this problem
in more detail and feund that pegging applications Increased yields from 230-900
1ba. over non~treated peanuts and 170-600 lbe. over at-plant applications.

In 1972, a atudy was designed to further evaluate certain nematdicides and
fumipants at wvarious rates applied at different tiwes during the season for contrel

of F. brachyurus.

METHODYS AND MATERIALS: The study was located on the Dee Keeton farm near
Willis, Marshall County, Oklahoma. This irripated farm was found to have a heavy
infestation of P. brachyurus and a moderate to heavy infescation of the ring
nematede {Criconemoldes sp.).
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Nine trestments, consiesting of Dasanit 15G (0,0—Biethyl—ﬂw[?-(methylsulfinyl-
phenyl]-phcsphorothioate), Fumazone 86C {1,2-dibyomo~3~chloropropane and related
halogenated €, aliphatice}, snd Foradan 106 (2,3-dihydro-2,3-dimethyl-?~benzo~
Furanyl methyicarbnmate) ware opplied at varlous rates, using various methods, and
at different times. Argentine sead was planted June 15, a pegging application was
made Auguat 1, a mid-late season application was mede September 8, and 3 late-
season applicurion was made October 4. The plots were harvested November 28. The
plota consisted of two rows, 36 Inches apart, and 1250 Fr. long. Each treatment
was replicered rhree times, 5Scoil and root samples were raken at selected times
during the peasen [or nematode analysis. 100 Milliliters of aoil was processed
by a modified Christle-Perry extraction technique, snd the root® were incubated in
water for four days. The yleld from each plot was determined by taking combine
bin measurements. Mut sawples for evaluation of damage and grades were collecred
as each bin was dumped. The damaged ped ratings were determined from a 5-1b.
sample teken Erom. each.replication. Each sample-wus rated on the basis of degree
of pod damage {0 = none, 5 = BO-100% damsge). WNematicidea weve applied atb plenting
with a Gandy 901 Jr. spplicater mounted on a planter and incorporsted with a ro-
wheel, Band widths of 7, 12, and 14 Inches were used depending upon the trestment.
The &wil) Fumigant was Injected 2t an 8-ineh depth with one atubble ¢oulter per Tow
at pianting. Fur the August applicatlon, two stubble coulters per row sbout 8
inches on eithey side of the plants were used to inject the sofl fumigsnt. The
granular nematicides were applied with & Gandy 901 Jv. ampplicator in 12-inch and
l4~inch bands ever the row and irrigated into the soll,

RESULTS AND DISCUSSTION: Ploks recelving nematicide treatments showad an
increase in peanut ylelde of 261-1292 1bs. per acve., The largest increase in
yield, 1292 lbe. per acre, wad obtalned from the plot recelving Furadan 10G, &4 1bas.
aifacre at plant, followed with three applications of Furadan 106G, 2 1bs. alfacre
applied over the row in a 12-inch band in August, Seprtember, and October (Table 1).
The plots recelving Furadan 10G or Fumgzone 88E applications at plant, follewed
with an application iu August, produced greater yields than those recelving only
one application of Fumazone B86E, Daganit 156, and Furadan 106 in August (Table 1),
Single applications of Fumazone B8GE at plant oy in August were similar in yield.
However, an increase of approximately 200 lbs. pey acre wag obrained when Fumazone
86E was applled at plant fFollowed by ancther mpplicatlon In Augusc. These results
Indicate that at least two nematicide applicartions per season may be necessary to
cbtpin effective contrel of P. brachyurus. However, the cost of the second appli-
cation may be greater than the value of the lncreased yields.

Table 1. 1972 Nematicide Trlals -~ Lesion Nomatode - Keeston Farm, Willis, Oklahoma.

Treatments Yieldl Podz Herma/gm
Chemical & Ratefacre Diff-ck Damage Ropt
Type of Applicacicn 1bs/a  1bs&la Rating  Wt. (avg.)
1. Furadan 10G 4 lbs plt + 2 lba
3 app. Aug., Bept., Oct. 3749 1292 a 0.9 0.2

2. Furadan 10G 2 1bs plt + 2 1bs
2 app. Aug., Sept. 3567 1110 ab 1.1 0.4

3. Tumazone B6FE 4 qta plt + 3 qts
Aug, 3276 819 abc 2.5 1.0
4, TFuradan 10G 4 1bs plt + 2 1lbs Aug. 3167 710" abed 1.3 0.1
5. TDasanit 156 3 1bs Aug. 3131 674 abed 1.3 1.6
6. Fumazone 8GE 3 qta Aug. 3094 637 abed 2.3 2.8
7. TFumazome 86E 4 gts Aug. 3057 600 abede 2.9 1.4
8. Fuomazone B6E 4 qts plt 3033 576 bede 3.2 2,2
9. Furadan 10G 2 1bs Aug. 2718 261 cdefg 1.2 1.5
10, HNo treatment 2457 == defg 4.8 7.8

1Difference in yield is increase or decrease comparing to non-treated plots
{checks), Those values not followed by the same letter are significantly differenmt
at the 0.05 level by Duncan test.

2Pod rating nematode damage: O = No necrosis; 5 = 80-100%,
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Root and soil smmples taken from the check plote showed that the P. brachyurus
infestations increased from a crace at planting time {(June 15} to a very heavy
infeatation by the end of the season (October 1},(Table 2}, The roat-scll zamples
taken from the plots receiving the ac—planc treatment followed by other appli-
cationa during the season showed that the infestation remained constantly low
throughout the season. This would accpunt for the low pod damage lndex reading and

low average of nemacodes recovered per gram root welght.

Table 2, 1472 Peanut Newaticide Trials - Nematode Population Counts - Keeton Farm,
Willig, Oklshoma

Ghe;I:::m:n;:te/a E b;uchyur;sl

Type of App. June  July” Aug.” Sept. Oct.

1. Furadan 10G 4 ibs al plt + 2 1bs ai
3 app. (Aug., Sept., Oet.) T 2.7 4 o] 12

2, Furadan 10G 2 1bs al plt + 2 1bs ai
Aug, T 2.7 20 a 0
3, Fumazone BOE 4 qts plt + 3 qts Aug. T 13.3 24 24 0
4, Furadan 10G 4 1bs ai plt + 2 1ba al Aug. T 5.3 a Q 0
5, Dasanit 15G 3 lbs al Aug. T 34 40 i2 4
6. Fumagzone 86E 3 qts Aug. T 16 20 4
7. Fumazone BBE 4 qts Aug. T 23.5 52 0
8, Fumazonme B6E 4 qts plt T 26 12 36 28
%, Furadan 10G 2 1bs al sug. T 16 44 20 4
10, No treatment T 32.1 28 40 L4

llndicates number of P. brachyurus recovered by voot incubation, T = trace.
2 .
Average of 3 replications.

3First replication only,

Root-soil samples raken from the plots treated with Dasaenit 15G, Furadan 10G,
and Fumazone B6F In August showed a moderate to heavy infestation of P. brachyurus
prior to the August application. The population had decressed 50-1007 when sampled
one month later, and did not show any inerease at the Cctcober sampling {Table 2).
The heavy infesrerion prior to the August aspplication was responsible far the high
number of nematodes per gram weight and is cradited For the Increase in the damaped
pod racings when compared to the Full-sesson treatments. It would appear that the
damage to these pods may have oceurred before the Angust treatment since very few
nemztodes were recovered from the September and Qotober samplings. This is further
demcnstrated with the two Pumazone 86E treatments applied at plant and in August.
The Fumazone B86E treatment applied at plant had a nematede/gram root welght average
of 2.2 and a pod damage rating of 3.2, while the Fumagone 86E treatment applied at
pegging had a nematode/pram root weight average of 2.6 and a pod damage rating of
2,2 (Table 2). The moderate to heavy infestatlon of P. brachyurus prior to the
August applicatien may also sccount for the reduction inm yleld observed in theae
plots compared to rhose receiving several treatments during the season.

High levels of pod damage were highly correlated to low peanut ylelds (r =
-.768%4). Similarly, high numbers of P. brachyurus per gram root welght were
correlated with low pesanut yields (r = -,37747). 4 positive correlation (r =
.58633) between pod damage and nematodes/gram root weight indicates a direect
relationship between pod damape and the nematode population. Pod damage ratings
may then be another diagnostic tool for determining effectivenesas of nematicide
treatmencs and estimating populations of P, brachyurus.

In summary, it gppears that two or more applications of nematicides durilng the

season may be needed for effective control of P. brachyurus. The results zlso show
that F. brachyurus has a definite detrimental effect upon peanut ylelds in Cklahoma,
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ABSTRACT

Several varieties of peanuts grown at four locatlons 1n the North Carclina-
Virginia area were sampled over a ten-week period, They were analyzed by the
arginine maturlty index (AWI} method. The tabulated and statistical results show
that most of the variation was due to harvest dates and secondly variety. Location
was also significant but to a lesser degree. Overall mean AMI values for beth
locations and varieties ranked the rate of maturing of peanuts {early to later)
in agreement with previous subjective evaluarions. These findlogs arc compared
with those presemtly belng reported on peanuts grown In Georgia, Also, seasonal
copnditions and sampling methods are discussed with relatien to results obtained.

INTRODUCTTIOH

The degree of maturity of peanuts is closcly correlated with maximum yield
and quality, Harvesting of lmmature peanuts results in low yields, due to undevel-
oped secds, and Inferior product quality. The present methods for determining the
degree of maturity are based largely on subjective evaluations; therefore, a good
rellable objective method of maturity determination has been desired by the
peanut Industry for some time.

Bewell (1) and Mason et gl. {2) observed a distinct decrease in the amine
gqeid, arginine, with increasing maturity of the Spanish-type peanuts. Young and
Magon (3) carefully examined this relationship and found that the free argiaine
content of peanuts was a useful measure of maturity under field conditlems., Hore
recently Young (4} has developed a continuous flow automated analytical method
for analyzing large nunbers of samples. The ude of this method has been shown to
have great potentiasl for measuring maturity In peanuts grown in Oklahoma and Georgla
(5). Young et al. (5) has reviewed this technique and its potential use,

The present atudy was designed to test the potential usefulness of the method
on peanut varietles grown Iin the Worth Carclina and ¥irginia peanut producing arvea.

EXPERIMENTAL

Green peanut samples In duplicate were hand collected over a tcn week period
ot four locztions in Morth Caroling and Virginia. Virginia 56R, Flozigianc and
RC-Fla 14 varieties were cbrained at Wansemond and Southampton Counties In Virginia
and Chowan and Halifax Counties in North Carolina along with seven additicnal
varieties at the Southampton County locatlon. The samples were taken from the
border rows of peanuts in the Virginia-Nerth Carolima Peanul Variety and Quality
Evalustion Program (5,6) in all locations but the Southampton County whers the
samples were immediately adjocent to rhe evaluation program plet. Culrural practices
were ldentical at all lecations and In accord with recommendations for high yields
of acceptable quality.

‘Arginine Maturity Index (4)
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411 developed pods on each plant sample were removed, washed thoroughly
and frozen until ready for chemical analysis.

The arginine maturity index (AMI} method of Young (4) was used to determine
maturity of the samples. The method invelved grinding 30 grams of inshell peanuts
in 200 ml. of trichlercacetic acld for 30 seconds, filtering and analyzing
the filtrate for free arginine using an automsted continucus flow system.

The optical density of the filtrate measured at 520 om multiplied by 100
gave the arginine maturity index. Molsture content was determined by drying
duplicate 20 grams samples for 5 hours ar 1009C. All AMI values Teported
have been corrected to dry welght basils.

HRESULTS AND DISCUSSION

Table 1 lists the AMI values for 3 varletles of peanuts that were sampled
weekly for 10 weeks at four locations. In all cases the AMI value decreased with
increasing age (waturity) of the pesnuts sampled. Some week to week fluctuations
were observed and were probably due to sampling error and climatic conditions.
Figure 1 shows graphically che trend of all values in Table 1 averaged and
pletted againat sampling date. The curve obtalned 1s slmilar to those previcualy
published (1, 2). The sampling dates shown in Table 1 will be referred to as
weeks 1 through 10.

o
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Figure 1. Effect of sampling date on average AMI values of 3 varieties at
4 locatlons.

Statistical evaluation (Table 2) shows location, variety and digging dates
were hiphly significant factors, while sampling replicates and all location,
variety and digging date interactions were not significant.

An average of all MI values for 3 varietles for each locatlon 1s shown
in parentheses alongside the respectlve county (Table 1}, If AMI wvalues are in-
dicative of matwrity, them these averages should reflect the relatlve maturing
rates at each location. The averages ranked the counties from earlier to later
maturing peanuts, Halifax, Chowan, Southampton, Nensemond. The ranking is as
would be expected based on previous experlence. Also an average of all AMI values
at all locations for each variety successfully ranked the 3 varieties im the ordEE
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Table 1. Effeet of location, wariety and sampling date on the arginine maturity Iindex (AMI) walues of peanuts grown in the HC-Va
area in 1972

Sampling Dace

Variety 8/21 B/23 G/4 9/11 9/18 9/25 10/2 10/% 10/16 10/23  Averagex
Nansemond Ov., Va. (Averape 214a)
Va 56R 275 284 226 285 185 178 206 183 134 114
Florigilant 33 307 236 270 250 213 147 157 130 139
NC-Fla 14 331 321 272 269 195 190 130 131 193 140
Southampton Go., Va. (Average 212a)
Va 56R 400 221 258 157 203 242 233 173 171 214
Floriglant 240 340 241 200 184 127 190 186 163 160
NC-Fla 14 317 259 238 193 181 125 147 152 145 168
Chowan Co,, N, €. (Average 169h)
VYa 5S6R 267 244 202 115 169 183 170 150 153 192
Florigiant 253 230 151 162 152 147 117 106 127 113
NC-Fla 14 297 201 189 203 146 123 115 83 85 109
Halifax Co., N. C. (Average 155b)
Va 56R 211 341 226 139 151 140 141 115 164 105
Floriglant 151 242 262 169 136 134 116 104 102 102
NG-Fla 14 216 221 158 155 134 102 91 87 £l a5
All Tocations
Va 56R 298 272 228 184 177 185 187 155 165 156 200.8a
Florigiant 243 279 245 200 193 170 142 133 130 128 186.5b
NC-Fla 14 290 250 214 205 164 135 121 113 130 123 174.9b
Average 277a 267a 2290 186¢c 178cd 163de 15Q0ef 134f 142ef 187Fef

*Duncan's new multiple range test at the .05 level. Means sharing the same subscript are not statistically different.



Table 2, Summary of the analysis of variance on AMT walues on three varleties
of peanuts grown at four locations in the WC-Va area in 1972

Source Degrees ¥
Fresdonm

Total 239 e
Location (L} 3 26.967%%
Vardety (V) 2 6. 685
Dipging (D) 9 34,285k
Reps 1 2.33185
LXV [ 1.68088
LXD 27 1.523N8
¥YEID 18 1.309NS
LIVXED 54 J931KRs
Ertror 112 -

#*#* Sipnificant at the .01 lewvel.
WS Not Significant,

of observed maturing rates. NC-Fla 14, Florigiant and Va 56R ranked in
order of earlier maturing to later maturing.

The 44T wvaluesz of 10 commercial varleties for 10 sampling dates at
Sputhampton County, Yirginla are shown in Table 3. Again the AMI values decrease
condlderably with increasing age {maturity) of the peanuts. The varleties
are listed according to thelr average AMI wvalues with Avoco 11 belng the
highest and NC-17 the lowest. Ranking of these average AMI values agrees
with the cbserved rates of maturity based on & familiarity with the growing
characteristics of these varleties and subjectlve observatiouns. Figure ? shows
the curves obtained from a plot of Avoco 11, NC-17 and overall average 4MI values,
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Flgure 2, Effect of sanpling date on hiph, low and average AMT values of ten
peanut varileties at Southampton County, Va.
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Statistical evaluatiom {Table 4) of these values shows both varlety and
digging date significant at the .0l level with variety-dipging date Interaction
slgnificant at the .05 level.

Table 4, Summary of the analysis of variance om the arginine maturity index
{AMT) values on peanuts grown at Southamptem, ¥a. din 1972

Source Degreeas F

Freedom
Total 199

Variety (V) 9 10.904%*

Digging (D) 9 25.460%%

Rep, 1 0.530N8

VID 81 1.442%

Error 99

#% Significant at the .05 lewvel.
#% Sipnificant at the .01 level.
NS Wot sipgnificant.

Table 5 lists AMI walue= of WC-17 variety sampled over a 10 week perlod at
3 locations. The data in this table would fit into Table 1 except that NC-17
gamples were mot avallable at Halifax County and all wvalues are an average of
duplicate chemical analyses. The definite crend of decreasing values with in-
creasing age of peanut i observed., 4a above both lecatlon and digging dates were
algnificant factors at .01 level (Table 6). Although chemical analyses were
not gignificant, the error for these larpe seeded peanuts was large enocugh to
suggest that o modificatlion of the sampling technlque 15 needed in future studiea.
The method was developed with smaller-seeded peanuts, hence the 30 gm. sample
may need to be lncreased to 50 gm to reduce sawpling error In ¥irginla-type peanuta.

Tatle §. Summary of analysis of variance on AMI values on the NG 17 variety
grown at 3 locatisns in the NC-Ya peanut growing area im 1972

Source Degraes F
Freedom

Tatal 119 ==
Location (L) 2 18,471 %%
Digging (D) 9 43,402 Wk
Reps 1 1.824N8
Lab anal (&) 1 2.161R8
LXD 13 1.034N8
Error a8 -

%% Sipnificant at the .01 level.
NS Not sipgnificant.

4n average of all values In Table 5 gives an average for NC-17 (169) at 3 of
the & locatloms im Table 1, A direct compariszon of this average with those of the
other 3 varletiea ipn Table 1 places NU-17 as more mature (eariier maturing) than
the other 3 varletiss. This agreed with rankinga in Table 3 and with predicted
rates of maturing. If values from Halifax County (the earlieat metnripng county
in Table 1) had been cbtailmed the averapge for WC-17 would be expected to be
significantly lower than NC-Fla 14 as shown in Table 3.

Comparison of data obtalned in these sxperimencs with those from simflar
experiments on 1971 Georgla peanuts (&) showed a2 much lower AMI value during
normal harvest timea for the Georgia peanuts. The range of AMI values for
Florunner and Florigiant varieties were of 69 to 89 and 60 to 95, reapectively for
1971 Geergla grown peanuts. Thils compares to values of %1 to 136 and 128 to 133
for the same two varietles grown in NC-Va area where the range of values represent
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Table 3. Effect of variety and sampling date on the arginine maturity index (AMI) wvalues on ten varieties of peanuts grown at
Southampton, ¥a. 1n 1972

Sampling Date

Variety §/21 8128 9/4 9/11 3/18 925 16/2 10/9 10/16 10/23°  Average®
4voca 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  248.5ab

Va 61R 359 241 273 277 220 193 214 191 190 207 236.4abe
Va 56R 409 221 258 197 203 242 233 173 171 214 231.8abe
¥C5 175 300 212 276 290 246 251 188 187 161 228.4 be
Florigiant 240 340 291 200 184 187 150 166 163 160  211.9 cd
NC-Fla 14 317 259 238 193 181 125 148 152 145 68 192.4 4
Florunner 264 278 223 163 166 136 157 136 138 91 175.0 e
HC17 313 220 227 166 144 132 110 117 132 125 168.6 e
Average 309a 27tb 267b 235¢ 225¢ 195d 183d 175d 174d 168d

#*Duncan's new multiple range test at the .05 level. Means sharing the same subseript are not statistical different.

Table 5. Effect of location and sampling date on the arginine maturity index {AMI) Yaluesl on the HC 17 warlety grown In the HNC-Va
Peanut area in 1972

Sampling date

Location 8/ 8/28 /4 /11 3/18 9/25 10/2 10/9 10/16 10423
Nansemond Co., Va. a* 297 260 262 182 137 149 143 154 111 132
Southampton Cs., Va. a 358 251 216 177 150 144 122 138 134 13z
thowan Co., M.C. b 274 194 165 153 113 116 100 115 96 100
Average 309a 235k 214b 171c 133d 1374 122d 135d 114d 1214d

*Duncan’s new Multlple Range Test at the .05 lewvel. Means sharing the same subseript are not statistically different.
liverage of duplicate chemical determinations.-



those cbtained over a 3-week normal harvest period. Both 5panish and Funner types
gave values of 50 to 100 for mature peanucs while NC-V¥a values seldom dropped below
100, These differences may be due to envirommental differences and may be normal
for the locations. Howewver, the 1972 sessson was very late in HNC-Va area with
digging hastened by an early frost, so most peanuts dug were somewhat immature.

The results from these experiments show that AMI values are negatively
~meoveelotod with maturity In peanuts grown in WC-Va area. Also, average AMI values
ely ranked both varietles and locatlons Iin order of early to late maturity
ment with subjectively observed rankings. Thia method shows some definite
1 for evaluating new varletles for rate of maturing., Additional studies
xd to determine the real potential for using the AMI method for predicting
ligging date for peanut growers,
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PEANUT FOD ROT DISEASE CONTROL
b,
W. W. Osborne, K. H? Hameed, C, Harris,

R. Pristou, R. C. Lambe, J. A. Fox and Lois 5111
Department of Plant Pathology and Physiolopy
College of Agriculture and Life Sciences
Virginia Polytechnic Instltute and State Undversity

Blacksburg, Virginia 24081

ABSTRACT & PAPER
ABSTRACT

This paper summarizes the results of field research where forty-five different
chemicals or chemical combinatlons were evaluated on 28 treated plots to
determine thelr effectiveness agalnst the peanut pod rot disease. There were
four replications per treatment placed in a complete randomized block design.

Data were collected on fungl asaoclated with rotted pode, percent ped rot disease,
peannt quality, wield and value per acre.

Specles of Pythium, Bhizoctonla, and Fusarium were isolated from rotted pods;
however, the predominant pathogen was Selercotdum rolfsii. The best. chemical
treatment on thils farm wae the application of Terracler + Terrazele™ which
curtalled ped rot from 30.3% to 11.4% and increased peanut value by $205.41
par acre.

PAFER
INTRODUCTION

The peanut pod rot disease oceurs throughout the peanut producing area in
Virginia and causes over 15% annual loss in peanut yield and quality. Four
major soil borne fungl, Pythium spp., Rhizoctonia selandi, Sclerotium rolfsii
and Fusarium spp. are the primary causal agents of the peanut pod rot disease
in Virginia.

Regearch reported here was conducted on the Bob Ldwards farm in Southampton
County, Virginia. This site was selected because it possessed a well drained
sandy leoam sgoll. Alse, peanuts planted In this area the previous year showed
approximately 30 per cent pod rot damage and low populations of northern
root-knot, ring, and sting nematodes, The fungus Sclerotium rolfsid was
prevalent in this field.

METHODS AND MATERTALS

Forty-five different chemicals or chemical combinations were applled in 28
treated plots. There were four replications per treatment arranged in a
complete randomized block desipn.

Treatments were evaluated for: fungi asscclated with rotted pods; percent pod
rot disease; peanut quality; vield and walue per acre.

Different times and methods of chemical application were:

Preplant Chemical Application: Chemicals were applied two weeks prier to planting
peanuts. {Granular materials were applied on a 12 inch wide band over the row

and incorporated 5 Inches deep. Liquld materials were Injected 3 inches deep

in the center of the row and sealed with a press wheel.

1 The use of trade names in this publication does not imply endorsement by
the Virginia Agricultural Experiment Station of the products named nor
critlcism of similar ones not mentloned.
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At Planting Chemfcal Applicabiom: Feanuts were planted onm May 18 which was the
game day that chemicals were applied to the plots. Chemicals were applied in
the same manner described in preplant chemical applicatiom.

Early Pegging Chemical Applicat{on: Chemicals were applied on a 12 inch wide
band centered over the row con June 29.

Post Pegging Chemical Application: Chemicals were applied on July 29, four

weeks after the early pepging chemlcal application ueing the same procadures
described for that treatment.

The percent of pesnut pod rot disease was determined Ly digging a plant from each
of 4 locatiens per treated row, per repilcarion, per treatment, Soil in the
frulting area of each plant wes searched for healthy and rotted peanut pods

which were placed in a paper bsg with the plsnt from that lecation. Individual
plants were washed and all pods were removed by hand. The healthy and diseased
pods per plant were seperated and counted. Data presented on the "Percent Pod
Rot Disease" vepresenta the aversges of peanut pods with pod rot aymptoms frem

16 plants per treatment per farm.

Damaged peanut pods from selected field treatments were cultured on artificial
media to ascertain the identity of fungl associated with ped Tot.

Feanut yield and quality were obtained as the primary criteria of the effectiveness
of various treatments: Peanuta were dug on Cctober 6 and combined on October 13.
Immediately after peanuts were combilned, they were dried in the shell to 12§%
moisture, weighed, and stared for twe meonths prior to collecking a =ample from
each replicate for grading.

RESULTS AND DISCUSSION

Table 1. presents date on treated plote which produced $90.00 or more per acre
above the untreated plots. These treatments are also presented graphically in
Fipure 1,

On this regearch location, the fungus Sclerotium rolfasll caused pods to Tot
irom mid-geason until harvest time. Terreclor 1s effectlve apainast Sclerctium
rolfsii and provided a high degree of contrel of the Sclerotium rolfeid phase
of the peanut pod Tot disease.

The compounds Terr-o-cide 15, D-D/PIC, and Telene C contsin & nepaticide plus
the fungicide chloropicrin. These compounds show promise as pod rot contrel
agenkts.

VOLLAR WAL FER WCRE
FENCEN ROTTED POOS
TREATHENTS
Terreetar + Teczaaole 43
Sodlum Arlde » Fesagom o Tarreclar

a
L
£ Tare-0-Clde 15 .
7 " Tarrieles v L
: Terraclor + Terrmanle (2 spplicitieasl
G

Teiena 1
mkTented

L-ARTRTIE N, T

Comparlaan of peamst valua par scre sad g Fob dlewane combrel -

avimn prypbaaaty shomn prohiced tha BLEWIE PALUd T kera
ol 28 Crawnmewcs wied In chil BRudy  Date ir tha weemage of dar
P T,
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Table 1. Bummayy of Results on Peanut Pod Hot Disease Contrel-(Sonthampton County, 1971)

1
TREATHMENTS BATINGS
2 weeks At Early FPost % Pod Rot |Support iYield Value §
Preplant Planting Pepging Pegging 2
Treatment Chemical & Row Chemical & Bow Chemical & Row Chemical & Row b1 Price § |Pounds Per
en Formulation|Rate/s! Formulation|Rate/s| Formulation|Rate/A| Formulation|Ratefs|(Sept, 13) |Per CWI [Per acre| acre
A Terriclor 8lG Terriclnr BIG Terriclor 876
Terragzole 4¥G1301lbs |Terrazole 4ZG| 40lbs|Terrazeole 473G |401bs 11.4 14,93 &3 {37554 560.6%e
Sodium
B Azide BXG 661lbs |Nemagon 12,1 1,75 Tarraclorl0EG|1001bs 16.1 14, 34a-e|3852d 552.37a-e
¢ Terr-o-cide 15| 3gal 17.9 14,35a-e13485c~d |500.10c-e
o Terracleor
Super X 331lbs 23.6 L4_83d-e13341b-d |495.47a-c
E Terraclor BZG Terraclor 8%G
Terrazole 4%G1201lbs |Terrazole 4%G| 301bs 16.1 14.61 & [3125b-d |463.%4b-e
F |o-pserc 3gal 11.1 _ |14.34a-e|3215b-d |461.03b-e
G Talone C 3gal 17.5 14,55b-2]3114b—d |453.08a—¢
H Untreated Untreated Untreated
Flot Flot Plot 3.3 13.80a-d|2574a-c 1355, 21a-e

Preplant and at planting applicatioms-Granular materials (G) were applied on a 12" wide band and incorporated 5" deep;
Early pegging and post pegging applications-zll compounds were

Ligquid fumigants were injected 8" deep in center of the row.

applied on a 12" wide band over the row.

Percent pod rot disease were taken by digging 4 plants per treatment per replicate and counting healthy and rotting peanut
pods.

Range Test,

Values having a common letter, within columng, do not differ significantly at the .05 level zecording to Duncan's Multiple
Data are averages of 4 replications.




EARLY GENERATION YIELD TRIALS AS
A BREEDINE METHOD FOR PEANUTS
by

T. A. Coffelt
N.D.E.A. Fellow, Agronomy Department
University of Georgia College of Agrlculture
College Statien Experiment Station, Athens Georgia
R. ©. Hammons
Research Geneticlst, A.R.S., U.S.D.A.
Untwerslty of dGaorgia College of Agricultura
Loastal Plain Experfment Station, Tifton, Georgla

ABSTRACT

In 7969, a large number of Fp lines was available for use In the breeding
program at Tifton, Georgla. These 1Tnes were developed from reclprocal
infraspecific crosses between the peanut (Arachis hypogsea L.} varieties
Argentine and Early Runner. Evaluation of these lines by use of the pedigree
method of plant breeding was conslderad uneconomical; therefore, sarly
generation yield trlals were proposed as a possible breeding method. The
highest yielding Fz lines were selected and placed In a replicated F3 yileld
trial. Lines yielding more than the parental lTnes were advanced to
replicated Fy yield trials. Fy lines outyfelding the parents were placed in
replicated Fc Spanish and Runner yTeld trials on the basis of seed weight/10Q
seeds. The ?Tve highest yielding Fy lines were winter increased in Puerto
Rico for use In Fy yield trials. Yield and shelling data from the F; and Fg
vield trials were evaluated by analysis of variance and Duncan's muliiple
range test. Results from these tests Indicate that acceptable breeding
lines can be developed uslng early generatlon yleld trlals, Commercial
checks used in these yield trials were Argentlne, Spancress, Tifspan, Comet,
Early Runner, Florunner, Florigiant, and Virginia Bunch 67. Of the (2
breeding lines in the Fc yield trials, nins outyielded the parents, and
seven outyielded the highest vielding commercial check. The thres hreeding
Tines In the Fg Spanish yield trial were signlflcantly outyielded by the
highest ylelding commercial check, but not by Argentine. Mo significant
differences were observed in the Fg Runner yield trial. Results from the Fg
and Fg yield trials show that deslrable characters In esach parent were
transferred to breeding 1Tnes of different commercial type, although
selaction was on the basis of yield only. From our results, we concludad that
early generation yield trlals were an acceptable breeding method for peanuts.

Film Documentation of Plant Introduction Peanuts
Clyde T, Young, Loy Morgan and Yal-Fo Tai

Assistant Professor-Geergla Station
Assistant Professor-Coastal Statlen
Poab-Doctorate-Georgla Station

ABSTRACT

spproximately 2100 Plant Imtroduction peanuts, grown at Tiftem, 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 £1lm, The pilctures included field plots, pods on the
harvested plants, harvested pods, and shelled kernels, These are heing processed
on microfiche for referance purposes, Chemical composition data on the samples
will be published in the USDA Plant Introductiom seed catalogwne for peanuts,
Detaila of the methodology and equipment are described.
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BREEDING PEANUTS (Arachis hypogaea L.) FOR RESISTANCE
TO VERTICILLIUM WILT

Baz M. Khan, J, 5. Xirby, and D. F. Wadsworth
Graduate Student of Agronomy, Assistant Professor of Agronomy
and Associate Professor of Betany and Plant Patholeogy
Oklshoma State University, Stillwater, Oklahoma 74074

ABSTRACT

The objectives of this atwdy werse to svaluate gexmplaem of peanuts, Arachis
hypogaea L., for possible sources of resistance to Verticlllium wilt and te study
the inheritance pattern of this resistance to facilitate the incorporation of re-
sistance into improved commercial varieties, Preliminary screeniog of 1532 acces-
sions was made in a [ield infested with Verticillium. FPromlsing accesslons were
selected and further exemined under cont¥olled envlironments of a greenhouse and a
growth chamber with artifieial inoculation precedures. Genetic atudies were con-
ducted using crosses among two of the most tolerant and two of the most susceptible
accessione.

Out of B89 accessions screened under field ceonditioms for resistance to Verticillium
wilt in the first year of the study, 21 accessions were selected having less than
40% wilt prevalence. After critical avaluation under greechouse and growth chamber
conditions, these sceesslions were grouped into three arbitvary Vertfcillium wilt
reaction classes ol tolevant, Intermediate, and susceptible. The Argentine wvariety
apd 9 ather lines, P-338 (P, L. 25%9671), P-425 (P.1, 268759), P-431 (P,1. 268778),
P-436 (P, 1, 268795), P-442 (P.1. Z68818), P=-446 (P.I, 268825), P«335 (P.I, 248768},
P-559 {P.I. 240555) and P-628 (P,1. 26B707), renked in the tolevant group. Georgia
Bunch 182-28, previously reporced to be highly reslscant, ranked in the Intermed-
tate group, P-361 (P.I. 268616}, P-362 (P,1, 2684626), P-BGO (P,I. 268680) and
P-870 {P,1. 2H3706) were highly susceptible, From studies un the inheritance of
Vertielilium wilt reaction weging P-1362 and P-870 as susceptible parents and P-431
and Pef46 as rolerant parents, gusceptibillty oappesred to be conrrolled by a single
dominant gene. However, telerance was somevhat intensified in 8 hybrid of the two
tolerant parents. Broad sense heritability estimates for tolerance to Verticillium
wiltk varied from zere ro 0.44 from ¥, generacions of felerant by susceptible
crosses,

THE HECROTIC-ETCH LEAF DISEASE

IN PEANUTS. 1. GEWETIC MODELS L/

by
Ray 0. Hammons

Research Leader — Crops, Geergla~South Carolina Area
Southern Reglon, Agricultural Research Service
U. S, Department of Agriculture, Tifton, Georgia

ABSTRACT

Cultivated peanuts (Arachis hypopaesa L.) are deveid of gualitative genetic
reaistance to moat of the diseases affecting the ecrop. A necrotic-etch leaf
disease, first observed in 1962, lacks distinctiveness or uniformity of affected
areag, but can be easily discinguished from the leafspots, peanut ringspot, and
other described discases. It ig not transmitted mechanically. The incitant of
this disease ia unknown. Attempts to fgolate a causal agent have been unsuecegsful,

Hecrotic-eteh leaf, investigated by ocur "multicross" teating procedore, inherlts
as a qualitatively-controlled recessive characteristle, but Ty progenies from
different matings segregated for monogenic, digenic and apparently also for
trigenic phenctyple assortments.

Fy datz for 44 progenies (totalling 3197 normal : 183 necrotic etch) in 9 eross
coubinations gave good fits te the digenic 15:1 model, indicating duplicate loei.
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Twe F; progenles, In a cross of a necrotic-etch leaf plant with the line from
which it was isolated, segregated for the momopenic 3:1 ratic. Another cross of
2 progenles (301 plants) appeare to fit the trigemic 63:1 ratic,

Thig behavior adde further support te our hypothesis that & "wide variety of
crosa comhinations constitutes a more cririeal test of locus character” in
peanuts than aingle cross procedures.

1 For presentation at the American Peanut Research and Bducatlon Asscociation
annyal meeting, Oklahoma Cicy, Oklahoma, July 15-18, 1973, Cooperative Research
of the Agricultural Hesearch Service, U. §. Department Agriculture and the
University of Georgla College of Agriculture, Goastal Plain Experiment Statiom,
Tifton, Georgia 317%4.

PHOTOSYNTHES!S N PEANUT GEMOTYPES

by
A. 5. Bhagsari
Graduate Research Assistant
R. H. Brown
Professor, Agronomy Department
UnTversity of Georgla, Athens, Georgla 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 gas exchange technTgques. FPlants were grown In pots during 1971 and
both Tn pots and field during 1972, Statistleally siganicant differences were
observed in the rates of photosynthesis among the various genotypes studied,

the range of photosynthesis betng from 15 mg COp/dm2/hr for Arachis pintel,

a wild species, to 37 mg Cﬂz/dm /hr for florunner, a Us variaety. Florunner

had the highest photosynthetic rates in each experiment although not signifi-
cently higher than several other genotypes. A. pusila and A. montlicola gave
almost as high photosynthetic rates {27.6 and Z7.9 mg COp/dmZhr, respectively)
as most of the cultlivated specles.

The average chlorophyll content of the leaves of varlous genotypes varied from
6.13 mg/g of dry matter for a cultivated genotype from Veolta to 4.04 mg/g

for both A. pintol and A, glabrata. Most of the genotypes had slgnificantly
higher chlorophyl]l content for the 1971 pat experiment and 1972 field
experiment than A. pintel and A. glabrata. Florunrer and florlglant, both

US varieties, had significantly higher % nitrogen In the leaves as compared
with all other genotypes for the 1971 experiment. The stomatal intenslty per
unTt leaf ared (upper and lower surfaces combined} varled frem 237 mm~2 for
florunner to 809 mm™2 for A. villosulicarpus., The average number of stomates
for the cultivated types and the wiid species were 345 and 420 mm-2,
respectively. Speciflic leaf area ranged from 1.27 to 2.52 dmzlg. Wild
genctypes had comparatively higher specifle leaf area than the cultivated types
except A. glabrata which had the lowest specific leaf area of 1.27 dmz/g.

Photosynthetic rates were positively correlated with the chlorophyll centent of
the leaves In the !97) pot experiment [r=+0.42) and 1972 fleld experiment
{r=+0.43) but no statistically significant correlatlon was found for 1972 pot
experiment, A signlficant posltive carrelation was abserved between % nltrogen
content of leaves and rate of photasynthesis for the pot experiments anly.
Stomatal intensTty and photosynthesis were negatively correlated in 1972,
Specific leaf area was negatlvely correlated with photosynthesTs in 1971 but
nat Tn 1572,
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PREVALENCE OF ASPERGILLUS FLAVUS IN PRANUT SOILS
by

R. E. Pettit and Ruth A. Taber
Assgciate Professor and Research Assoclate
Department of Plant Sciences
Texas A&M University
College Statiom, Texaz 77843

H. W. Schroeder
Plant Pathologist
Market Quality Research Group,
Oklahoma-Texas Area, Southern Eeglon
United States Department of Agriculture
College Statlon, Texas 77843

ABSTRACT

Studies designed co measure the survival of Aspergillus flavus propagules
in peanut soils have revesled that cropping practices, tillage practices, and
climatic conditiona ILnfluence the incidence of wiable units. The lncidemce of
A, flavus was highest in the upper soil levels and infrequently detected below
the tillisge depth. Soils with higher levels of organic macter contained a higher
Incidence of total fungl and generally & lower percentage of A. flavus. Soil pH
appeared to exert litrle influence an the isolaction freguency of A. flavus. The
highesr levels of A. flavus propegules occurred following peanut crop harvest and
again in lare winter. These izolares produced more afiatoxin By than did dsolates
taken at other times of the year. HWew land with soll previously free of A. flavus
became contaminated during the latter part of the second year peanuts were groum,
Aspergillus flavus Incidence remsdned high in seil from fields on which peanuts had
been grown continuously. Continuwous cropplng of peanuts did not selact for high
aflatoxin producing ilsolates. GCorn or peanut tesldues left undisturbed on the
soll resulted in a buildup of A. flavus populations. Soile from fields with a
winter cover crop plented in the ¢rop residues or In rotation with grasees or
sorghum contained fewer A. flevus propagules; however, some of these isclabtes were
high aflatexin producers. .

Thiz investigation was supported by Agricultural Research Service, U.S.
Department of Agrieulture, Grant Ho. 12-14-100 9943(34), Texas Agricultural
Experiment Station and Marker Quality BResearch Group, Scuthern Reglon, U.S5.
Department of Apriculture.

CONDITIONS BELATED TO AFLATOXIN CONTAMINATION IN THE FIELD
by
J. L. Butler, Agricultural Engineeré!
R. b. Cole, Research Microbiologistzf
¢. E. Holaday, Research ChemistZ
E. J. Williams, Agricultural Engineerif
L. E. Samples, Extension Agricultural Engineeraj
J. F. MeBill, Extensien ﬂgronomistgf

P. D, Blankenship, Agricultural Engineerzj

.. M. Redlinger, Research Entomologistl!

ABETRACT

Samples of peanuts were collected in the field prior to harvest, immediately after
harvest and from farmers stock storage warehouses at widely separated points in
Southwest Georgia, Alabama and North Florida. These were analyzed for aflatoxin
contamination, Some peanutz showing ne visible hull damage {mechamical or
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insect) were analyzed just as they came from the ground, and the kernels were
Found to contain high levels of aflatoxin, though neo mold was apparent, even
when examined by microscope. Extremely dry weather during the latter part of
the growing season allowed the peanuts to dry to the moisture level which has
been shewn to be conducive to aflatoxin production in the field. Some peanuts
were dug, inverted and sprayed immediately with fungicides. Low levels of
aflatoxin were present at digging and these increased with exposure in the
windrow even though they were sprayed with fungicides,

1/ ARS, USDA, Ga.-S.C., Area, Coastal Plain Experiment Station, Tifton, Georgia

2/ ARS, USDA, Ga.-8.C. Area, National Peanut Research Laboratory, Dawson,
Georglia.

3/ Cooperative Extension Service, University of Georgla, College of Agriculture,
Coastal Plain Experiment Station, Tiften, Georgia.

EFFECTIVENESS OF PROPIONIC ACID AKD "MOLDSTATM AS
FUNGICIDES DURING PEANUT STORAGE
by

C. E. Holaday
National Peanut Research Laboratory
USDA, ARS, Dawson, Georgla
E. T. williama
Coastal Plain Experiment Station
USDA, AR5, Tifton, Geargla
J. L. Pearson
National Peanut Research Laboratory
USDA, ABS, Dawson, Georgla

ARSTRACT

The molding of farmers stock peanuts in storage 1s & prablem in certain locatrions
because of inadequate storege facllitiea. An experiment was designed to test the
effectiveness of proplenic acid and "Moldstat" in preventing wolding of farmers
stock peanuts sfored in facllitles that do not provide adequate protection from
ralny weather. Omly the highest concentration of the propionfc acid prevented
aflatoxin puild-up. "Moldstat" provided little or no protectiocn from aflatoxin
contaminetion at any comcentration. Resulte of flavor evgluatlone on samples from
the treatmenta showed that the peanuts treated with proplonic acid were poor in
flavor while those treated with "Moldstat" had about the same flavor as the con-
trels., The free fatty aclids were significantly lower on the treated gamples than
on the controls.

MACHINE FOR DIRECT HARVESTING OF YIRGINLA-TYFE PEANUTS
by
F. 8. Wright, Agricultural Engineer
Southern Region, Apricultural Research Service, US04
Tidewater Research and Continuing Education Cenkter
Hoelland, Yirginia 23391

Abstract

Fileld studies were begun in 1970 on an experimental machine to lift the peanut
plants from the soil and remove the fruic from the plants in a2 once-over operatiom,
The pleking principle employed by the Udirect harvesting' machine requires that

the naturally growing fruit-plant corienmtatien be maintained.

The diraet harvesting machine conslsts of digging, plcking, and cleaning sectlons.
The digger components lift the plants from the soill and elevate them to the plceking
section. An overhead conveyor moves the plants over a vibrating rack. The frult
hang below the rack and are removed by notched metal strips attached te rotacing
drums, The fruilt fall onte conveylng components which tramnsport and elevate the
fruit through the cleaning components and inte a centainer, The cleaning com~
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ponents include a paddle section to remove long plant bramches, a suction fan to
remove leaflats, fine roots, etc., and a stemming saw sectiom te remove the pegs
from pods.

Operating at a ground speed of approximately 1.5 mph the pleking efficlency for
the machine ranpged from 90 to 96 percent, The percentage of loose shelled kernels
was nil. FPod dsmage was approximately 5 percent as compared to about 25 percent
for conventional combines, Other potentlal advantages of a direct harvesting
system are discussed.

ODJECTIVE DETERMINATION OF OPTIMUM HARVEST MATURITY
BY
J. L. Pearson
Mational Feanut Research Laboratory
USDA, ARS, Dawson, Ceorgia
C. E.‘Holaday
National Peanut Research Laboratory
USDA, &RS, Dawson, Georgla
J. L. Butler
Ceoastal Plain Experiment Station
USDA, ARS, Tifton, Georgla
E. J. Williams
Coastal Plain Experiment Station
USDA, ARS, Tifton, Georgia
J. M, Troeger
Coastal Plain Experiment Station
UsSDA, ARS, Tifton, Georgia

ABSTRACT

In this paper two quick methods for measuring maturity are evaluated in relation
to yleld and quality of peanuts., Light transmittance {at 450 or 460 mp) is
determined for a methanol extract of fresh, green whole peanuts in one method.
The other measures the electrical impedance ratic (5/500,000 Hertz) of fresh,
green whole peanuts. TUsing Spanish and Virginia peanucs from several weekly
harvests, maturity measurements by these new methods are compared with such
other parameters as flavor, optical density of oil, and yield of sound mature
kernels,

STUDIES ON THE BIOLOGY AND CONTROL
OF CYLINDROULADIUM BLACK ROT (CBR) OF PEANUT

by

M. K. Beute and E. C, Rowe
Department of FPlant Pathology
Horth Carolina State Unilversity
Raleigh, North Carclina
ABSTRACT

Cylindrocladium black ret of peanut (CBR) caused by C. crotalariae {Loos) Bell &
Sobers was identified in all 12 major peanut growing counties in eastern North
Carolina during the 1972 season. Bed perithecis were found om intact stems, pegs
and pods on and under the soil surface beginning in early September. In mid-
September an ea. four-acre soybean field was found with 15-20% of the plants
bearing red perithecia on their stems near the soill surface. Culturea of C.
crotalariae isclated from peanut or soybean were tested and found to be pathogenic
on both hests and formed peritheecia profusely on necrotic tissues kept under molst
conditions. TForty-twoe single spore isolates (origlnating from fourteen infested
filelds in widely scattered areas of M. C.) tested for pathogenecity on the cultilvar
Florigiant showed signifiecant wariability In apgressiveness between lsolates.
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Studies on the role of various propagules In spread and survival of the fungus
indicate that beoth conidla and sszcospores are capable of causing infection but
have limited wiability due to a high suseceptibiliey to dessdcation ( <5 min at
B0% R. H.). Mature microsclerotia, however, will wichstand long perieds of drying
in the scill or dessication in culture. Plant debris larger in aize than micro-
aclerotia have been trapped long distances downwind from peanut combines. The
fungus can alsa spread from plant to plant in field solls,

411 legumes tested were susceptible to the fungus. CBR was found to cause a
gevere roof rot on McNalr 12 tobacco and to maintain a moderate disease potential
in spils planted to tobacco. Cotton was less severely damaged by CBR but che
fungus could be isolated from tap roots-and persisted at high levels In soil
planted to cotton. Corn was not found te be susceptible and did not increasze the
disease potential in soil., A preliminary evaluation of 50 peanut culcivars or
introductions indicated that although all were susceptible, plants varied
conslderably in resistance to CER.

Ho effective fungicides have been identified in extensive screening In CER
infested scil In greenhouse tests. Spodium azide has been effective in disease
control in these tests when used at 40 1b Al per acre.

PEANUT POD ROT DISEASE CONTROL
by
W. W. Osborne, W. H, Wilis, L. D. Moore,
K. M. Hameed, R. Pristou, R, C. Lambe,
J. A. Fox and L. 5ill
Department of Plant Pathology and Phyalology
Gollege of Agrvieculture and Life Scicnces
Virginla Polytechnic Institute and State Univeraity
Blacksburg, Virginia 24061

ABSTRACT

Forty-five different chemiecals or chemical combinations were evalutted on 28 treat-
ed plots on each of two farms to detexrmine thelr effectiveness against the peanut
pod rot disease. Certain chemical treatments werc spplied two weeks pre-plant, at
time of planting, and at early pegging., Data was collected on plant growth re-
gponsc, fungi asaociated with rotted pods, percent pod rot disease, peanut quality,
yield and value per acre. The best treatment on Farm A, Terraclor + Terrazole,
curtailed pod rot from 30.0% to §.3% and the valuc per sere increased by $108.00
over the untreated contral, On Farm B the best treatment, Sodium Agzide + Furadan,
curtailed pod rot from 20.6% to 0.5% and value per acre increased by $111.00 over
the untreated contrel, The fungus flora differed on each farm. Several chemical
treatments reduced the frequency of isolation of certaie pathopenic fungl,

TOMATO SPOTTED WILT YIRUS DISEASE
OF TEANUTS

George Philley, Bobert 5. Halliwell and €. Wendell Horne

Graduate Student, Professor, and Extension Plant Pathologist;
Department of Plant Sciences, Texas Agricultural Experiment Scatilem,
Texas AEM University and Texas Agricultural Extensicn Service res-
pectively; Collepe Station, Texas 77843

In 1%71, a virus-like diseage of Spanish pearut was observed In one Texag
county. The affected plants were severely stunted, the leaves chlorotic and fre-
quently displayed mosalc and ring spot patterns. FPeanut stunt and peanut mottle
virus diseases were systematically ruled out. The virus has been mechanically
transmitted to tobacce, pepper, petunia, nasturium, periwinkle, tomato, Datura,
and peanut. Virus-like particles contained within 2 membrane have been observed
in electron micrographs of diseased peanut and tobacce tissue. The membrane
enveloped virus-like particles and the symptoms on the above mentloned hosts
were similar to and compared favorably with tomato spotted wilt wvirus (TSWV).
TSWVY, which is thrip transmitted, has been reported previously causing subatan-
tial damage to peanuts in Australia, Brazil, and South Africa.
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FEANUT BLIGHT CAUSED BY A SCLEROTIMIA SPECIES
by
D, M. Porter
Plant Patholegist, Southern Reglion, ARS, USDA,
Tldewater Research and Continuing Education Center,
Hollapd, Yirainla
¥. K. Beute
Assistant Frofessor, Department of Plant Pathology,
North Carolina State Uniwversity,
Raleigh, North Carelina

ABSTRACT

2 Selerotinia sp, simllar to that described as causing a peanut foliage disease
in Japan, China, Australla and Argentina has been found and lsciated from
diseased peanut plants in Virginia and North Carolina. We ¢alied this peanut
disease, apparently new to the Unlited States, "Sclerofinla blight." It was
widespread in both states in 1971 and 1972, Diseass Incldence ranged from less
than 1% in some fislds to more than 50% in others. Some plants exhibited single
or multiple branch infections while on other plants 21l branches were infected.
Infected branches wilt, leaves become chlorotic, turn brown and the branch
generzlly dies. Stlerotinla blight symptoms resemble those normally associated
with Botrytis blight (Bolrvtis cinersa), however, conidia and conidiophores
typical of Botrytis Infectlons were not observed on diseased tissue. Sclerotinia
blight is characterized by profuse sclerotia production on all infected plant
parts including branghes, roots, pegs #nd pods. The sclerctia are smaller than
those produced by B. clnerea. Under severe disease conditions peanut ylields are
greatly reduced. Yleld reductions are enhanced by the rotting of pegs and pods
due te celonization by the Sclerotinia sp. In greenhouse pathogenicity tests,
typical field symptoms resulted when peanut plants were inoculated with cultures
of Sclerotinia, presumably S. sclorotiorum, isolated from field infection sites.
Six months following harvest Sclerotinia was isolated at a frequency of 0.2% and
2.4% from seced from seund and discolored pods, respectively. Sglerotinia was
not isolated from shells of sound or discolored pods. The fumgal populations
weTe much greater in 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
infested.

DETERMINATION OF LINEAR REGRESSION EQUATIONS TO ESTIMATE
YIELD LOSSES TO WHITE MOLD IN PEANUT FIELDS
b

¥
R. Rodriguez-Kabana and P. A. Backman
Botany and Microbiology Department
Auburn University, Aubuvn, Ala. 36830

RBSTRACT

Evaluations of peanut yield Josses to white mold [Sclerotium rolfsii) were con-
ducted with Florunner variety during the 1971 and TG7Z seasons at the Wiregrass
Substation, Headland, Ala. The study was superimposed on 4-row plats 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 prior to harvest.
Only dead plants on which white mycelial mats or sclerotia were evident were
ingluded in the counts. Such plants were considered directly or indirectly
affected by 5. rolfsii, and their ultimate cause of death was assumed to be from
this organism. ~Yields were taken from the two center rows of each plot and were
expressed in pounds of dry peanuts per acre, Results from 1871 using data from
28 plots revealed that & statistically significant (p<0.01) linear correlation
coefficient (r=-0.B1) existed between yield and the number of plants killed by

5. rolfsii. The Tinear regression equation relating the two variables indicated
a yield Toss of approximately 35 1bs/acre for every peanut plant killed by the
pathogen in 100 feet of vow. More extensive studies performed in 1972 with 208
plots also revealed a statistically significant correlation coefficient {r=-0.69)
existing between yleld and plants killed by white mold. The linear regression
eguation for the 1972 data indicated a yield loss of approximately 36 lbs/facre
for every plant killed by the pathogen in 100 feet of row. Our results indicate

199



that under Alabama conditions 5. rolfsii causes serious losses in yield even in
fields with relatively low (1 plant killed/100 feet row) densities of the path-
ogen. This conclusion assumes that the distribution and population density of
thiz pathogen in larger fields is equivalent to that in the small plots of this
study.

CHOICE OF LEAFSPOT SPRAY EQUIPMENT CAN SIGNIFICANTLY AFFECT
PEANUT LOSSESbFROM WHITE MOLD
y
P. A, Backman and R. Rodriguez-Kabana
Department of Botany and Microbiology
Agricultural Experiment Statfon
fuburn University
Auburn, Alabama 36830

ABSTRACT

During 1872 Florunner peanut plants that received fungicide applicatfons by air,
span and conventional ground sprayers were examined for white mold {Sclerotium
rol1fsii) 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 Tong. A1l plots ware evaluated for diseased plants
just prior to harvest (157 days after planting)}. Statistical evaluation of
results showed that method of application did not significantly affect Cercos-
pora infection or yield. Span-sprayed plots showed significantly higher (p<0.05}
white mold (64%} than conventionally-sprayed plots. Aifr-sprayed plots contained
37% more white mold-infected plants than conventionally-sprayed plots; this
difference was not significant. Differences between span-sprayed and ajr-sprayed
plots were not significant. A possible explanation for the results on white mold
incidence may be that degree of penetration of active materials through the fol-
fage to the scil surface differs between spray systems.

NEW WATURALLY OCCURRING COMPOUWDS FEOM PRANUTS
by
George R. Waller and Steven L. Young
Department of Biochemistry
Agricultural Experiment Station
Oklahoma State University
3tillwater, Oklahoma 74074

ABSTRACT

Thres compounds (I, IT and IIL}, which gave Dragendorff positive reactions, were
igolated from the basic extraccs of peanut plants. #4nalysis of the extracts by
combined gas lifquid chromatography-mass spectrometry revealed thar Compounds T,
IT and IIT had molecular weipghts of 206, 390 and 355 respectively. Compounds II
and ITI are present in both raw peanuts and peanut vines whereas Compound I was
found only in the vine. WFurther analysis of partially purifled preparatiomns of
Compound I showed it e have an empirical formula of CgHigN20.. Analysis of the
steam distillate of peanut vines by combined gas 1iquid chromatography-maas
spectrometry revealed the presence of l-pentenc-3-pl, I-hexancl, linalecl, o-
terpinenl, and geraniol. None have been previcusly identified in peanut plants.
Linalool, a-terpinecl, and geraniol are Lerpene aleohels that ave common to a wide
variety of plants. Preliminary evldence suggested that one of the unddentilied
stean volatile compounds iscolated was a nitrogen containlng alechol,

{Research supported in part by grants from the Mational Science Foundation (GBE-
20,926) and the Best Food Dlvlsion of Corm Products Internatfional)
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Partial Hydrolyais of Proteins in Fesnut
Meals by Endogencus Proteclytic Systems

by
Martha H, Moseley and Eobert L. Ory
Bouthern Beglonsl Researeh Center
Southern Region, ABRS, UEDA
F. ¢, Box 19687
Hew Orlesns, Loulsisne TOLTZ
AFETRACT

An increesing world population with grester swereness of nutritional
needs 1s creating e greater demend for cheep sources of proteln for staple
end supplement foods, In certain producte, deolled peanut wesls can be
sdded directly to existlng Tormulse. However, in other products, such as
beverages, pesnut protein lacletes hoving desirebls sclubility properties
mast be prepsred.

When declled peanut meals were homogenized wlth wgter or dilute
buffer and the resulting suspension refrigersted for several hours and
then centrifuged, the milky extrect contsined a substantial emount of
protein, which may be spray-dried or sdded directly to neturally opeque
beverages. However, this extrect 18 unsuiteble ss a soft drink sdditive
since such products are tredltlonelly clear, Eyldence wes found for e
neutrel proteolytic enzyme system in deolled peenut mesls thet catalyzes
the hydrolysls of cmaein (milk protein) end peenut proteins, Autolysstes
were prepared by incubating uffer extrects of the meals at different
temperstures and pHes for varylng times, Extrsots incubated at 37" C.,
pH 7.2, for spproximately 12 hours Lecame much clesrer and remelned so
when refrigerated, Buch hydrolysates may be suitable eg soft drink
gdditives or other types of frod applicetions. This paper will describe

the preperetion of pesnut protein isolstes and hydrolysetes for such ueea,
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COMPARTISON OF OIL STORAGE STABILITY OF PEANUT OILS FREPARED BY EXTRACTION
WITH VARIOUS SOLVENTS AND GOLD PRESSING
by
David F. Brown, Carl M. Cater sand Karl F. Mattil
Soi1l and Crop Sciences Department
Texas ASM University
College Station, Texas

ABSTRACT

Storape stability (oven stability, 60°C), oleate/linoleate (0/L) ratlios, initial
peroxide values and free fatty acld and icdine numbers were determined for 1971 and
1972 crop 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 locatiens, but the main
emphasis was on 5 varleties grown at I Texas locatiems. Cold-pressing within poly-
ethylene bags rather than pressing with direct econtact between the metallic ram and
nuts resulted in extended storage stability which approached the solvent extracted
values, Based on the averages for varieties tested, relative storgpe stabilities
were chloroform-methanol (3:1) ¥ cyeclohexane & acetone £ bag-pressed ) ether )
ecold pressed oil for 1971. For 1972 creps, the order was chleroform-methanol 3
cyclohexane ¥ ether ) acetone » bag-pressed % ecold-presszed, although bag-preased
ranked ahead of acetene at the second locatien. In 1971 the correlation batween
the storape stebility of cold pressed oils and OfL ratics was 0.60, Use of per-
oxide free ether and testing within a short time after sample preparation gave best
refults (ether: 0.91 and 0.82; cyclohexane: 0,86 and 0.74). Cenerally peor corre-
lations were found between storage stability, perowlde values, free fatty acld and
iodine numbers and the O/L ratlos of solvent-extracted oils. The OfL ratles of the
golvent—extracted and cold-pressed oill semples were gquite similar, but the observed
differences in oil stabllities may result from differences in degree of extractian
of one or more minor lipid compements. Interaction with residual traces of sclvent
or solvent iwpurities also may be significant,

CUMPARISON OF OIL STORAGE STABILITY OF PRANUT OILS FREPARED BY
EXTRACTION WITH VARIOUS SOLVENTS AND COLD PRESSING
by
David F. Brown, Carl M. Cater and Karl F. Matcil
S0il and Crop Bclences Department
Texas ASM University
College Station, Texas

ABSTRACT AND PAPER
ABSTRACT

Storage stability (oven stability, 60°C), oleate/linoleate (O/L) raties, initial
peroxide values, free fatty acid and iodine numbers were determined for 1971 and
1972 crop peanuta. Teanwts used had O/L raties from 1.1 to 2.2. They represented
1¢ stendard varieties which were grosm at several Southeastern and Socuthwestern
locations., Cold pressing within polyethylene bags rather than preasing with
direct contact between the metallle ram and nuts resulted in extended storage
stability which approximated the solvent extracted values. Based on the averages
for all varieties tested, relative storape stabllitles were chloreferm-methanol
(3:1)) cyclohexane ~ether—bag pressed> acetone ' cold pressed oil for 1971, TFor
1972 ‘crnps, the order was chloroform-methanol cyclohexane-uether>-acetOne> bag
pressed‘)cold preased.  Inm 1971 the correlatlon between the storape stability of
cyclohexane extracted olls and O/L ratlea was 0.34, whersas the corresponding
valye for celd pressed olls was 0.67. Generally low correlations were found be-
tween storage stability, peroxide values, free fatty acld and iodine numbers and
the 0/L ratlos of olls extracted with other solvents. The 0/L ratios found be-
tween solvent extracted and cold pressed oll samples were similar, but the dilf-
ferences in o1l stabilities may Indicate differences in the extent te which one
or more minor lipid components are extracted.
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QUALITY {F FEANUTS FROM LEAFSTOT CONTHUL FIELD TESTS
by
3. R, Cecil and C. T, Young
Dapartment of Food Brience
D, H, Smirhl
Department of Plant Pathology
University of Georpgla College of Agriculture
Georgia Station, Experiment, Georgia

ABSTRACT

Varietal and seasonzl variatloms dn the processing characreristics of shelled
edible peanuts are a recognized preblem in quality control of peanut products at
consumer levels. To determine whether field applicacions of agricultural chemicals
may Influence such variations, processing and sensory guality tests of salted
peanuts were conducted over three szeasona using four varietles of peanuts whieh had
been variously treaced for control of Cercespera leafspot and southern blight
(Sclerctium rolfsii) disesses of vines and stems, Standard applications of herbi-
cides and Insecticides, as well as various chemical or carrier adjuncts for the
fungicides, a chemical growth regulator, and spaced intervals of harvest were also
included in the tests, Significant though frequently minor variations in pro-
cessing and sensory quality were assoclated with certaln of the chemical agents and
cultural practices, but all such relationships were Iinflucnced by seasonal and
varietal effects.

lfPresently lpcated at Texas A&M University, Plant Diceases
Research Station, Yoakum, Texas.

SUPPRESSTON OF THE TWO-SFOTTED STIDER MITE ON PEANUTS

W. ¥. Campbell, Professor of Entomology
R, W, Batts, Research Technician
BE. L. Bobertson, Extension Professor of Entomology
D. A, Emery, Professor of Crop Scicnce
Morth Carolina State Undversity, Raleigh 27607

ABSTRACT

The tyo-spotted dpider mite Tetranychus urticae Koch 18 a major peat of peanuts In
Worth Carolina. Mite populations increase during hot, dry weather and are espe-
clally destructive in August and September. Currently there are no miticides
registered for use on peanuts. The potential losses to peanumsin the absence of a
miticide prompted sn investigation of the miticldal and ovicidal properties of
fungicides and insecricides currently regisrtered for peanuts as well as rhe eval-
vation of experimental chemicals for control of the rwo-spotted spider mite.

Plictran, Galecron, Trithion, Azodrin, Carzel, and Omlte provided pood suppressiom
of the splder mlte in field teats.

Laboratory studles, uaing a five second dip technique, indicated Plictran,Galecrom,
and Trithicn had good ovicidal properties, The funpicldes Du-Ter and Bemlate
cxhiblited a low level of ovicidal action. Du-Ter recommended for leaf spot control
gave pood control of wites In the laburatory tests and suppressed mite bhulldup in
greenhouse experiments.

There was no evidence of hipgh resistance of commercial varieties of peanuts to the

two—spotted splder mite; however, mite damage Increased at a higher rate on some
peanut varleties.
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A Method for Screening Peanut Cultivars for Resistance

to the Lesser Cornstalk Borer

Lazare Posada Research Assistant
Rodney L. Holloway  Research Assistant
J.W, Smith, Jr. Agsistant Professor

Texas dgricultural HExperiment Station
Texas ASM University
College Station, Texas 77843

A greenhouse screening technique was developed which permited the rapid,
objective screening of a large number of peanut cultivars for rasistance
to the lesser cornstalk borer while allowing for a normal growth rate of
both plant and insect.

Taing a survival rating, the best indicator of Imsect response, 41
cultivars were found to be very susceptable to the lesser cornstalk borer.
Thirty-aix cultivarsz were selected as "resistant" and 45 as "promlsing

cand{dates”,

Effects of Follape Loss om Yield and

Grade 1n S5tarr Pecanuts in Texas

J.W. Smith, Jr. Assistant Professor
P.H. Jackson  Research Asszoclate
F.R. Huffman  Research Assistant

Texas Agricultural Experiment Station
Texas A&M University
College Starion 77843

ABSTRACT

Starr peanuts were subjected to defoliation rates of O, 25, 75 and
100% on a weckly basis beginning at 35 days old until 10 days prior to har-
vest., This was done in an attempt to simulate defoliation by foliage feed-
ing lepidopterond insects. Results Indicate that Starr peanuts can withatand
varying amcunts of defoliation without yleld or gquality less depending upon
thelr age. Begression analysls reveals definite susceptibility curves and

significant prediction equaticms.
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PEST MANAGEMENT FOR PEANUT INSECTS IN TEXAS

by

Clifford E. Hoelscher
Area Entomolopist
Texas Agricoltural Extenslon Service
Texas ASM University
Stephenville, Texas 76401

J. W. Smith, Jr.
Agglstant Professor
Department of Entomology
Texas A&M University
Collepe Station, Texas 77843

Paul W. Jackson
Hesearch Asasoclace
Texas AGM University
Tarleton Experiment Statiocm
Stephenville, Texas 76401

ABSTRACT

The Texas Agricultural Extension Service will Initiate a pillot peanut pest manage-
ment program in Comanche County, Texas, during the 1973 crop seasomn. The program
iz a prower propram whiech has recelved Federal fundsz. Fileld scouts will aasess
the development of pest populations on a weekly besis. Insect, plant disease,
nematode and weed pest data will be collected for the development of a management
system. A computer program has been developed to handle the datra for systems
analysis. 4 county entomologiet located in the County Extension office will be
responsible for grower comsultation and field ocperatioms. Producers will keep a
detail receord of production practices, rainfall and yields for economie analysis
of the program. The Texas Feanut Froducers Board is colleccing special producer
funds which will partially pay for ascouting costs.

PEST MARAGEMENT SYSTEMS FOR INSECTS OF PEANUTS IN ¥IRGINIA
by
J. C. Smith
Tidewater Research and Gontinuing Fducation Center
Virginia Polytechnic Ingtitute and State University
Holland, Va.

ABSTRACT

Preplant applicatiens of carbofuran as both in-furrow treatments and incor-
porated band treatments have been zenerally successful In comtrol of tobaceo thrips,
potate leafheppera, and southern corn rootworms Iin Wirginia, Pegging-time applica-
tiona of several soil insecticidea show promige of control of beth leafhoppers and
rootworms from a single application, thus reducing the need for multiple follar
applicationg, Reduced insecticide usage should allow maximum utilization of bene-
ficial arthropods and prevent premature incidence of insecticlde resistance.
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BREEDING PEANDTS FOR RESISTANCE TO ASPERGILLUS FLAVUS (L)
by
Aubrey C. Mixon and Kennath M. Rogers
Research Agronomists
Plant Sclence Research Division
Southern Region
Agricultural Research Service
U.5. Department of Agriculture
in cooperation with the Alabama Agricultural
Experiment Staticn, Auburn University,
Auburn, Alabama 36830

ABSTRACT

Two peanut ecceszions avervaged less chan 5% seed infection fo toxin-producing
atrains of Aspergillus f£lavus L. follewing laboratory inoculastion of zamples at
optiomm seed maturity and incubsting under conditions highly conducive to fungal
development. Comparable checks of two susceptible accessions aversged 897 and 91%
seud infection, and Florunnex, Goldin I and Argentine varicties averaged 22%,
3% and 3%L, rvespectively., Three maturity separatlons of the ceslstant accessions
ndicated thet sound mature secd were less susceptible to A, flavug than immature
and overmature ssed. Seed from the two resistant accessions and & suseceptible
check harvested at four Z-week intervals beginning near optimum maturity
revealed that delayed harvest inereased the incidence of infection, but the
resistant selections were considerably more tolerant to delayed harvest than the
sugsceptible check.

SCEEENING FOB. TOXIN-PRODUCING FUNGI
by
J. W. Kirkgey and R. J. Cole
Hatlonal Peanut Besearch Laboratory
USDA, ARS, Dawson, Georgla

ABSTEACT

A practical method of screening funpl for toxin-producing potentisal uses day-old
cockerela dosed orally with extracts of mold cultures and rations mized with
extracted culture residuez fed ad 1{ibifum, Advantages of the method are worker
safety, simplicity, and economy. The method detected mycotoxin-producing fungl
from several genera commonly found contaminating peanuts.

COMPARLSON OF ASPERGILLUS FLAVUS TOLERAMT AND SUCEPTIBLE PEANUT
LINES I. LIGHT MICROSCOFPE INVESTIGATION

by

Buth Anm Taber, R. E. Pettit, C. R, Benedict, J. W. Dieckert and D. L. Ketring
Texas ASM University
Departments of Flent Sciences and Biechemistry
College Station, Texas 77843

ARSTRACT

Peanut seeds representing peanut lines selected by Dr. Aubrey Mixon for
varying degrees of tolerance to Aspergillus flavus Link were compared in an effort
to determine why some varietlies exhibited more resistance than others. The sced
coats, In particular, were sectioned and examined under light mlcroscopy ta
determine whether there were any worpholegical differences between varletles that
might eccount for such differences. The seed coat of peanut differe from that of
other legumes including a difference in the definition of the light line, presence
of osteosclereids and Malpighian cella. Peanut plant Introductlons differed from
each other In several reapects including the aize and shape of the hila, amount
of cuticular wax secretion, thickness of the palisade-like layers and size and
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arrangement of ¢ells within these layers. The hila of the most tolervant line

were small and elosed. The seeds of susceptible lines had longer, more open hila.
A, flavua haz 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
linez allow the fungnz to establish colomies at such points. Cotyledonary material
of both tolerant and susceptible lines served as an excellent nutrient source for
A, flavas. It appears that a number of factors may Influence varleral resistance
in the peanut. This investigation waz supported by U.5. Department of Agriculture
Co—operative Agreement Ne. PSDR 11,220 and the Tcxas fAgricultural Experiment
Station.

COMPARISON OF ASPERGILLUS FLAVUS TOLERANT AND SIUSCEPTIBLE LIWES II.
CELECTRONMICROSCORY,
by
Julius W. Dieckert
Department of Blochemlstry & Blophyales
Texas A&GM Univeralty
College Station, Texas
Marilyne C. Dieckert
Department of Plant Sclences
Texas A&M University
College Statiom, Texas
Robert E. Pettit
Department of Plant Sclences
Texas ASM University
College Statlon, Texas
Chauncey R. Benedict
Department of Flant Seiences
Texas A&M University
College Station, Texas
Darpld L. Ketring
Dapartment of Plant Sciences
Texas AGM University
College Station, Texas

ABSTRACT

The work of Aubrey C. Mixon indicates that certain varieties of peanuts are more
registant than other varieeies to invasion by aflatoxin producing strains of
Aspergillus flavuz. Mis results gave some Indlication that the resistance might
be related te the secd coat. One posaibilicy 1s that the seed coat =erves as a
structural barrler te the hyphae of the fungus. Therefore, rhe resistance of

the various wvarieties of peanuts might be related to genetdcally determined wari-
ations 1n the structure of the seed coac. 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.1,33739% and a suaceptible strain, P.1.343326. The
observations wetre pade 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 poasible relationship of that ultra-
structure to resistance to infeetlon by 4. flavus will be dlacussed.

*This work 1s supported by the Texas Agricultural Experiment Starien and 0,.3.D.A.
Contract #P.5,R.D.-11,220.
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COMPARISCN OF ASFERGILLUS FLAVUS TOLERANT AND SUSCEPTIBELE
PEANUT LINES. III. PHYSTOLOGICAL INVESTIGATIONS

by

C. R. Benedict, D. L. Ketring, H. E. Pettit and J. W. Dieckert
Department of Plant Sciences
Texas A&M University
College Station, Texas 77843

ABSTRACT

Experiments were designed to Investigate physloleglcal preocesses in seeds of
peanut lines which are telerent or susceptible to Asperplllus flavus invasion. The
rate of Hg) uptake by intact pesmut seeds during the imbibitdien phase of germi-
netion iz one of the most atriking differences in these seeda. The rate of Hol
uptake (mg Hzﬁfg dry wtf3 hra) for PI 337409, Florumner, and PI 343360 is 318, 370,
and 535, respectively. The order for the imbibitional Hp0 uptake by these seeds is
the asame order eatablished by Dr. Aubrey Mimon for tolerance or susceptibility to
invaslon by A. flavus. The suseceprible seeds exhibit a greater rate of Hp0 uptake
while a smaller tate of Hy0 uptake iz characteristic of the resistant seeds. When
seedcoars were removed, the water uptake by all PI's was more rapid but differences
aimilar to intact seeds were noted. lHowever, removal of the ssedeoats resulted in
all PI geeds being equally susceptible to invasion by A. parasiticus, a species
closely telated to 4, flavus, Thus, an Inherent difference in internal seed
structures or contents apparently did not determine tolerance to the fungus
although 1t did affect water uprake. The hilum has been indicated as a site of
water uptake In some hardcoated leguminous seeds. When water uptake comparlsens
were made between susceptible and tolerant PI'e that had the hilum open or sealed,
water uptake was similar between susceptible and tolerant PI's. However, finol
water uptake was still greater for the susceptible PI. Thiz indiecates the hilum
may function as a region or valwe which regulates the rate of Hp0 uptake and that
rapidly reaches molsture levels (when open) more conducive to mold growth In
susceptible than in tolerant PI'e. The Iinherent cotyledon structures and contents
of the susceptible PI's that cause more rapld imbibitieonal H»0 uptake would tend
to enhance water uptake through the hilum. Also, differences in geedecoat structure
indicated in reports I and II may contribute to increased water uptake by
susceptible PI's.

SEARGH FOR & PRACTICAL PROCEDURE FOR BREAKING DORMANCY
OF SEED OF PEANUTS, ABACHIS HYPOGAES L.
W, K, Balley and John E. Bear
Research Horticulturist and Research Agronomist
Plant Genetics and Germplasm Institute, Agricultural Research Service
U,8. Department of Agriculture, Beltsville, Maryland 20705

ABSTRACT

Treatment of peanut seed by coating them with a slurry consisting of the seed
protectant thirem (bis {dimethylthiocarbamoyl] disulfide) and ethrel {Z-chlero-
ethylphosponic acid) was highly effeetive in indvcing dormant seed of Virginia

type peanuta to germinate promptly when applied to 1971 erop seed, when the seed
were planted immediately after treatment or when they were dried after treatment
and stored for as long as 2 months before planting. When a different formulation
of ethrel was used in the slurry applied to 1372 crop seed, release of EBE sead
from dormancy was less consletent. Ethrel at s coonceatratlon of 1 X L0 "M in these
mixtures had neo apparent adverse sffect on follar or root development of 10-day

old seedlings, on dry welght of above-ground parts of 24-day or 45-day-old seadlings,
or on pod yleld and market grade of two Virginia varjeties grown under field
conditions.
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FLORUNNER SEED SIZING STUDIES
EY
D. W. Gorbet
Assistant Agromomlst, Agricultural Research Center, Marianna
Universicy of Florida, Inatitute of Food and Apricultural Seiences
Mariarma, Florida

ABSTRACT

Seed pizing studles were conducted during the growing seasons of 1971, 1972, and
1373 at the Marianna Agricultural Research Center uging Foundation Florunner seed,
Data were collected on seed size distribution, germination, plant vigor, yield, and
various grading factors.

In general the larpger size seed produced the wmore favorable results. WNWo signifi-
cant differences were obtained din 1971 for any of the factors analyzed, but the
largest size seed (riding a 21.5/64 x 3/4 - inch slotted screen) did yield 435
pounds per acre more than the smallest size (riding a 16/646 x 3/4 - inch slotted
screen).

Seed For the 1972 gtudy were sized on 3/4 — inch slotted grading screens into the
following incremental classes: A} 21.5/64, B) 19/64, ©) 17764, D) 15/6&, E) 13764,
F) check (all above & 15/64 ~ inch screen)., Rate of plant emergence, final plant
count, and plant size increased with incressing seed size. The 21.5/64 -~ inch
seed size produced the greatest yield for two of che four harvest dates, and the
smallest seed size gave the lowest yield ar all harvests., The grading factors also
favored the larger seed sizes., The size of sewsd planted in 1972 did ner statisti-
cally (P=.05) influence the distribution of seed sizes obtained at harveat. The
generel trend was for the lavger seed slzes Lo produce more large seed.

Available results for the 1973 study will also be present.

FIELD EVALUATIONS OF ALACHLOR/DINOSEB IN PEANUTS

by
R. G, Duncan, O. b. Andrewse, F. D, Timmons
Market Developmant Department
Monsanto Company, 5t, Louis, Missouri

KBSTRACT

Alachlor, 2~chloro-2', 6'-diethyl-K-{methoxymethyl) acetanilide,
{Lagso ), as a surface applied preemergence resldual herbicide,
controla a broad apectrum of grass and broadleafed weeds, select-
ively in peanuts. Dingseb, 2-sec-putyl-4, &-dinitrophencl, {Pre-
merge ® }, as a cracking or early postemergance contact herbicide,
controla emerged seedling broadleafed weeds In peanuts. To deter-
mine the influence of gombined alachlor/dinoseb application systems,
field experimenta were conducted in 1968 through 1972 by Monsanteo
technical personnel in eight peanut producing states. The objec-—
tives were to evaluate postemergence and piggyback applications of
alachlor/dinoseb for improved and/oxr additive control of broadleaf-
ed and gqrass weeds, Secondly, to evaluate various rates of appli-
cation timings of alachlor/dinoseb for crop injury symptoma, alone,
or preceded by various preemergence or preplant incorporated herbi-
cides.

Alachlor/dinoseb {l.5=-4,0/1.0-3.0 1b./A.) applied at cracking to
garly postemergence gave fair to excellent control of crabkgrasgs,
fall panicum, goosegrass, johnsongrass, yellow nuisedge, pigweed,
purslana, carpetweed, Florida pusley, morningglory, cocklebur,
prickly aida, hophornbeam copperleaf, Florida beggarweed and sickle-
pod. Moreover, an improved top-kill of emerged weed mpecies and

an extended control perlod, as compared to dinoseb. Degree of weed
control wae Influenced by {a) alachlor rate, (b) dincsek rate with
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associated alr temperature response, (¢} atage of emerged weeds at
application date, {(d) inhetrent tolerance of weed species and (&)
rainfall prior to and following postemergence application.

The degree of psanut vigor reduction associated with postemergence
treatments of alachlor/dinoseb was influenced by (a) lncreasing
rates of alachlor/dinoseb, (b) increasing maturity of vegetative
stage or peanuts at treatment and {c) presence of the preplant
incorporated herebicide, particularly vernolate.

EFFECT OF SOIL CALCIUM ON PEARUT YIELDS AND GRADES

b
Dallasg L. Hartzgg and Fred Adams
Agroncmy and Solls Department
Auburn Unlverslty
Auburn, Alabama

ABSTRACT

The objective of thils study was to determine by soll test
callbration the level of calecium in the soll at whiech peanuts
would not respond to any additional calecium, Fifty two
caleium experiments were conducted on farmer's flelds 1n the
peanut growling esrea of Alsbema, The critical level of soll
caleium was determined to be 200 pounds per acre. Gypsum

was used as & standard 1o maklng comparlsions as to the
avallability of calclium from hasic slag, Falrfield slag,
Magl-Cal, and lime, DBasic slag and Falrfield slag are
unsatisfactory sources of caleclum fer peanuts when applied

at bleomlng time, Mapgl-Ce2l 13 not a sulteble source of calelum
for peanuts, Lime appllied after the land 1s turned and
disked thoroughly into the soll surface and allowed to remaln
1n the pegelng zone 15 & sultable source of calcium,

YI1ELD AND COMPOSITION OF PEANUTS AS AFFECTED
BY CALC/UM SOQURCES
BY
E. B. Whitty
Associate Agronomist, Cooperative Extension Service
University of Florlda, Institute of Food and Agricultural 5ciences
GaTnesville, Florida
D. W. Gorbet
Asslstant Agronomfst, Agrilcultural Research Center, Marlanna
University of Flerida, Instltute of Food and Agrilcultural Sciences
Marlanna, Florida
F. H. Rhoads
Assistant Salls Chemlst, Agricultural Research and Educatlion Center, Quincy
University of FlorTda, Institute of Food and Agricultural Sclences.
Quincy, Flerida

ABSTRACT

Labor requirements for appllicatlon of gypsum to peanuts has created an Interest

In use of foliar-applied calclum materlals. Experliments were conducted for three
years, 1970-72, to evaluate follar-applled calclum compared to gypsum as well

as a contral. Rates and t/me of appllcatlon were Tn accordance with manufacturers'
recommendations. Peanut ylelds were not different among the treatments, including
the contrel, Tn any of the thres years. The fallure to obtaln a yleld response

to any calclum source In 1870 and 1971 was probably due to the level of soll
caletum Tn the experimental soll being above minimum requlrements for a response.
fn 1972, dry weather Is belleved to be the reason for a lack of yield differences.
However, in 1972, gypsum was more effective than other calclum sources in
Tncreasing calelum levels of certaln plant parts. Gypsum ratas of 2000 pounds

per acre resulted in higher calclum levels in the plants than rates of 500

pounds per acre.
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THE EFFECT OF TIME OF KYLAR APPLICATION OM YIELD AND
ASSOCIATED CHARACTERISTICS OF PEANUTS

by
C. 5. Daughtry
Graduste Research Assistant
Agronomy Department
University of Georgia, Athens, Gsorgia 30602
W. J. Ethredge
AssTstant Professor
Southwest Georgia Branch 5tation, Plalns, Georgla 31780
R. H. Brown .
Professor, Agronomy Department
Universtty of Georgia
College of Agriculture
Athens, Georgia 30602

ABSTRACT

Peanuts were treated with 1 18/AC of Kylar [succinic acld-2, 2-dimethyl-
hydrazide) at varlous timesduring the growlng season. In 1970, appllcations
were made on "Starr” peanuts at 6, B, 10, 12, and T4 weeks aftar planting.

In 1971 and 1972 the same treatments, with the exception of the lz-week
applicarion were applied to “Tifspen' and “Fiorunner' varfeties. In 1970

and 1972%, an additional treatment was used; Kylar was applied as needed to
keep plants shorter than '2-14 Tnches. Pod yields were not affected by Rylar,
except that yields of "Tifspan'" were lncreased by Rylar in 1971. Time of
Kylar application had no significant effects on yleld., There was a trend,
hewever, toward higher ylelds for the application at 8 weeks after planting.
When Kylar was applied at 8 weeks or less after planting, there were decreases
In welght per pod and/or pod tength. The decrease in weight per pod by early
Kylar applicatlon appears ta be associated with Tncreases in pod number per
plant. In the Spanlsh varieties, there appeared to be an Tncrease in welght
per pod caused by applyling Kylar lataer than 8 wesks. Although there ware no
slgniflcant influences on SHMK, changes in the kernel slze distribution were
notad. Early applications Increased the percentage of small kernels, whlle
the late applications increased the percentage of large kernels. Kylar
residue 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 radigie length. Time of Kylar appiicatton, seed size,
and positian of the seed in the pod appeared to have little effect on percent
germination andfor rate of respiration,

RESPONSE OF PEANUTS TO [NOCULATION WITH
#| TROGEN-T I X1 NG BACTERTA
by
Lecnard C. Cobb
Lewy County Extension Director, Cooperative Extonsion Service

University of Morida {nstitule of Food and Agricultural Sciances

Bronsan, Florida

E. O. Whitty
Associate Agronomist, Cooparative Extension Servico
University of Florida Institule of Food and Agricultural Sciences
Gainesville, Florida

ABSTRALT

Chleorotic plants  and reduced yields have resulted from psanuls planted on
recently-clcared sandy soils in Florida., Applicaticons of minor elemenis did not
correct the condition, Peanuts with chleorosis had abundant nedules, but genarally
the nmadules were inmactive as ewvidenced by dry or gresn interiors. Healthy plants
often had fewer nodules, buf the interiors were usually moist and had a red or
pink color,
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After greenhouse trials showed that either inoculation with Rhizobium bacteria

or applying nitrogen fortilizer would prevent the chloresis, field tests with an
inoculant were established on ona of the affected farms. Granular peanut inoculant
was applied with a granular applicator inm the planter furrow at the rate of five
pounds per acra, Untreated chacks were left in the fiald for comparison, A
fumigant nematicide was used with and without the inoculant to determine if the
nitrogen-fixing bacteria would be affected by the fumigant,

About aight weeks after planting, the vines in the incculated area were green,
while those in the uninoculated rows were yellow except for patehes of healthy
planis that were evidently due 1o previous growth of native legumes maintaining
an adequate level of Rhizobium bacteria in the seil. Also poor distribution of
‘The ineculant accounted for some chloretic plants in the inoculated area.
Fumigation had no visible affect on nodulaiion. This differonce was maintaincd
untit harvest, when plants in the incculaied area yislded 300 pounds of nuots per
acre compared to 2729 pounds per acre on the entire uninoculated arsa, Since the
unincculated area contained patches of green peanut vines, samples containing
only yellow plants were harvested by hand and yields were about 1700 pounds of
muts per acre. Anatyses of the vines showed that the healthy green plants
contained more nitragen than the chlorotic plants,

Trials were also conducted en soils that had grown peanuts in the preceding three

yaars, There wers no visible effects on the vines and yields were almost identical
frem inoculated and noninocculated plots,

DIFFERENT METHODS OF APPLYING SOIL FUMIGANTS
OH PEAHUT FOR MEMATOOE CONTROL
D, 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 DBCP {1,2-DTbromo-3-
chloropropane) have been used as the standard method of control. We compared one
chisel per row with 2 chisels per row applications of DECP, The same amounts of
DBCF per row was applied whether using cne chisel or two, Average ylield data from
2 tests conducted the past 2 years showed an increase of 412 1b/Acre when DBLP was
applied with two chisels per row as compared wlth appllcations made with one chisel.

Department of Entomology and Mematology
University of Florida, Gainesville, Florida 32601
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RESULTS OF & LABORATORY METHOD FOR WEASURING FURGICIDAL
TOXICITY TO S0IL PATHOGENS
by
D. F, Wadaworth, Asscciate Professor
A. M. Pedrosa, Jr., Graduate Student
Department of Botany and Plant Pachology
L. 0. Roth, Professor
Department of Agricultural Enpgineering
Oklahoma State Undversity
Stillwater, Oklahoma 74074

ABSTRACT

& laboratory method using nutrient-ammended fileld scil as a growth medium was
developed to aild in weasuring the effectiveness of soll fungicides against certain
z01l pathogens. The s0il medium was treated with wettable and granular fongicides
for determining preventive and eradicative effectivensess. Im the forwmer,
fungicides were applied 48 hrs prior to fungal infestation, while in the lacter,
the scll wmedium was infested with the funguz and allowed to develop for 48 hrs
before fungicidal treatment. Growth measurements were recorded 72 hrs later.
Texracler Super X (L0-2,5G) and Terraclor 75W at the rates of 3.75 1lbs al per acre
were evaluated againat Scleretium volfsii and species of Rhizoctonia, Fusarium, and
Sclerotinia. GCranular treatwents were applied with a hand shaker. Spray treac-
ments were applied in water at 30 pal, at the rate of approximately 40 gallons

per acre utllizing a wvariable speed conveyer system.

In the prevenrive method, Terracler Super X was completely effeective against the
Four fungi whereas Terraclor 75W wag 100, 95,1, 100, and 37.7% effective againac
8. rolfsii, and species of Rhizoctomia, Sclerotinia and Fusarium, respectively.

In the eradicative method, Terraclor Super X was 100, 98.3, 100, and 90.9%
effectiva In stopping gprowth of 8. rolfaid, and speciea of Bhizoctomia, Sclerotinia
and Fusarium, respectively. Terraclor 75W was %4.8, 49.9, 100, and 25.6%

effective In stopping growth of the fungl as previously listed. In general,
Terraclor Super X was more effective apalnat the four fungl than Terraclor 75W.
Combining the preventive and eradicative performance againat the four orgsnisms,
Terraclor Super ¥ and Terraclor 75§ were 98,7 and 75.4% effective, respectively.

The preliminary data presented were obtained in approximately 2 weeks that mighr
otherwlse have required a growing seazon in the field. Ineffective materials

and rates can be gquickly eliminated from further testing. &s a result, more time
and space can be devoted te research with promising fungicides.
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Marketing Procedures & Econcemics Discussion Group
by
Astor Perry, Discusslon Leader
Extension Peanut Speclalist
North Carolina State Univeraity
Raleigh, North Carolina 27607

The main topic of this discussion group was the three administrative
proposals ag Introduced by Secrétary of Apriculture Butz gnd their effect om
peanut marketing this fall, It waa the general feeling of the panel that the
three propozals would: 1- be very costly to producers 1n that the $15 grading
charpe would lower the support price by this much on every ton marketed and that
the $50/ton deduction on all segregation 3 peanuts would unduly penallze producers
gg there i no easy way for producers to prevent segregation 3 peanuts from
cecurring; 2- lewer the guality pf peanuts used in manufseturing products as the
number 2 "bail-out" provision would force shellers to sell low grade peanuts which
heretofore had been sold to COC for crushing or export; 3- cause chaotic maTketing
conditions especially in the Virginia-Garolina area since the already acute short-
age of storage would of neceasity become worse since the Na, 2 program would no
longer be effective and shellers would no longer offer storage for CCC peanuts.

There was alszo a brief discussion on new legislation for peanuts. Many
proposals had been made to USDA, snd while the grower and manufacturing interests
had agreed upon certsin principles, the USDA did not necessarily agree with auy of
them, At the present time USDA 1s studying several proposals. MWajor changes may
be some time away,

The following members of the discussion panel gave brief statements and

answered questions from the audience om the following sublecta:

1~ Effact of the three adminiatrative proposals on the marketing of the 1973 crop
- J. E, Mobly, President, Alabama Peanut Froducers,

2~ NHaticnal Peanut Council Promoticnal Program for 1973-1974, Wayne Eaves,
Chairman, Wational Peanut Council Board,

- Wational Export Promoticmal Programs for Peanut= - Bill Birdsong, Birdsong
Storage Gompany.

4+ Peanut Administrative Committee Program for 1873, Bob Pender, Chalrman, Peanut
Administrative Commlittee.

5- Legislative Propossls - Russell Schools, Executive Secretary, Virginia Peanut
Growers Association,

f- The role of peanut grower Co-gp's in making price support effective, Joe 5.
Sugg, Executive Seeretary, Worth Carolina Pesnut Crowers Asseccistiom,

7- Marketing seed peanuts - Bob Pender, Chairman, Peanut Administrative Commlttee.
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NATIONAL PEANUT PROMOTION DISCUSSION QROUP
John L. currler, Leader

Presldent, Natlonsal Peanut Council
McLean, Virginia

The dlscusslon on natlonel peBEnut promotlon wae opened wlth the
objectives of the nmatlopal peanut promotlon outllned by Leader
John Currler.

Mr. Currler then presented William Flanagan, Executive Secretary
ol' the Oklahoma Peanut Commlssion, who is currently serving as
Cheirman of the National Peanut Council's Promotion Commlttes,
who went into the owverall national promoticn program for 1973
and & review of the proposed plans Ior 1974,

John Currier and Blll Flaspagan followed the general diacusslonr
with 2 more det2iled color 8lide presentation end & film report
on the program, 83 carrled out by 3mith Bucklin in 1973.

Following thils presentation the discusgion from the [loor centered
around:

1. The need to measure the eflfectiveneas of the national promotion
program,

2. The need for 8nd how to increape the svailability of funds for
8n overall netionmal promotion program,
1573 APREA Meetlng
Discussion Session 2, Wednesday, July 1B, Subject,
PRODUCTION TECHNOLOGY
This sessien, chaired by X. H. Garren, addressed itsalf to two
topics:

1, What 15 the future of pesticldes and other chemicals in peanut

production?

The chairman introduced the topic by noting seme great changes along
these lines ococurring since World War 1I. Briefly these werer The
advent of crganic funglcides and insecticides. The development of
systemic fungicides and insectlcides. The widespread recegnition of the
need for nematode control. The intorudction of and burgeoning use of
herbicides. The increased awareness of the potentlality represented in
the terms "biologlcal control.”

The chajrman then introduced three men who spoke briefly on
specific types of pesticides; their role in peanut productlon; and the
sometimes delicate balance between the need for thelr use and the need
to contribute to the decrease in envirommental pollution. It was

their unanimous opinion that regulations for approval of pesticides are



sa stringent that a peanut preducer need fear neither damage to himself

nor undesirable alteration of the enviromnment from using pesticides

.

f they are used strictly in accordance with the instructions on the

label. However, noone, elther scheduled or extemporansous speaker,

expressed the viewpoint that clearance regulations are too stringent

to live with.
Specificallys Dr. W. W. Osborne of V¥irginia Tech discussed

fungicides and nematocides. He noted the gareat need to control the
complex of pod rotting diseases through the use of pesticldes applied
to the seil. Dr. W, ¥. Campbell of M. C. 5tate discussed insecticldes
primarily from the viewpoints of their relation to some fairly recently
recognized pests of peanuts and the variety of experlmental insecticides.
He exprezssed an optomistic viewpoint on the future of insect‘control
and the role that chemicals will play, along side biclogical contrel,
etc. in this control program, Dr. H. A. L. Greer of Oklahoma State
discussed herhicides, He noted the absolute necessity for using
herbicides in peanut production and reportied progress in research on
application of a combination of a herbicide with one or more other
posticide,

2. How much of a preduction problem is the peanut mycotoxin problem?

This topic was discussed by plant pathelogist Dr. R. E. Pettit of
Texas ASM and Dr, D. M. Porter of Tidewater Center, Virginia. They
spoke for the southernmost and northermmost extensions of U. 5. peanut
production, The geographic middle was represented by agricultural
englneer Nr. J. L. Butler of the Tifton, Ga. station.

The consensus viewpoint of these three speakers was that under
ordinary growing conditions there is seme infection of peanuts by molds

{including mycotoxin producers such as Aspergillus flavus) in the

seil. To this must be added the infection which ¢an take place in the
windrow, particularly when there is injury te the pods in the digaing

or windrowing procedures. Then there are the instances of extraordinary
growing conditions (drought, soilyinsect attacks, etc.). under which
peanuts become contaminated with molds and/or mycotoxins before digning.
Thus preduction research shares the responsibility with marketing

216 research for attacking the peanut mycotoxin problem.



MANUFACTURING AND PROCESSING TECHNOLOGY
DISCUSSION QROUP

¢. B. Smlth, ILeader

Director of Sales
Seabrook Blanching Corporatlon
Edenton, North Carolina

Approximately fifty-Tlve people attended the discussion groups onb
manufacturing and procesaing technology. There was & formal ten
to twelve minute statement including acme sllde T1lms relatlng to
recent developments., The followlng participated:

carter Day Company Mr, Tom Hartman
655 - 19th Avenue, N. E. Fleld Sales Operations
Minneapolis, Minn, 55418

Discussed the cleaning and separation of peanuts by the
uze of geveral machines as well as destoners.

Foreebergs, Inc. Mr. Davyid Stone
Thief River Falla Sales Managern
Minnesota 56701

Dlscussed gravity and vacuum separators snd destoners,
several other cleaning machines.

Bauer Bros, Company Mr, Al Bubb
F. 0. Bex 963 Industrlal Sales Mgr.
Springfleld, Ohlc

Discuased the several types of peanut butter grinding
mills and oll reoasting peanuts for salting industry,

Proctor & 8chwartz, Ine, Mr, Ted Wentz
Tth St. & Tabor Road Sales Manager
Philadelphia, Pa.

Diaccused the deslgn and structure of a2 rgaster, Thelr
unite are used Tor other areas of the agriculture industry
aa well s all facets of peanuts.

Electric Sorting Machines Mr, Jerry Williams
6509 Sotthwest Freeway Reglonal Marketing Mgr,
Houston, Texas 77036

Discuased the new method of Electrilc Sorting &s belng
faster and less expenslve to malntailn,

This perlod wae open for discussion by the complete group with many
questione belng asked, I felt very sorry that we had to close the
sesslon a8 time waé out. All members of the group appreclated the
opportunity to partlcipate.
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Minutes of the Regular Business Meeting of the
AMERTCAN PEANUT RESEARCH AND EDUCATION ASSOCIATION
Linecoln Plaza Motel, Okleheoma City, Okla., July 17, 1973

President Olin Swmith called the meeting to order ar B:30 A.M.

Coyt Wilson moved that the miputes of last year's meeting be approved

as they appeared in the 1972 Journal. Seconded by Joe BSugg. Passed,
Fregsident Smith Tecognized the assistance of Ruth Sturgecm, Thelma Smith,
and Bernie Tripp for their part in helping with the registratiom.
President Smith then asked for committee reports.

Finance - Lawton Samples — Siee Appendix I

Lawton Samples moved that the report be accepted. Seconded by John Fremch.
Passed.

Peanuts - Culture And Uzes - Astor Perry - See Appendix IT

Publication and Editorlal - Joe Sugpg - See Appendix TIL

Trogram - Ed Sexton ~ See Appendix IV

Peanut Quality - James Butler - See Appendix ¥

Fublic Relatleons - Robert Ory - See Appendix VI

Neninating - Bill M1lls - See Appendix VII

Julius Heinls moved that we mlect the group by acclsmation., Seconded by
Ray Uammens. Fasszed. )

Neervlogy and Hecognitlon - Robert Ory - See Appendix VIIT

Robert Ory moved that these be accepted. Seconded by Astor Percy. FPagsed.
An anmouncement wag made that the 1974 meeting of the Assoclatlion would be
at the Willlameburg Hilton Hotel in Willlamaburg, ¥irginia, July 14-17.
The meeting was adjourned at 9:30 A.M.




AFPPINDIX 1

REPCRT" OF FINANCE COMMITTEE
L. E. Samplas, Chairman

The Finange Commitbtee functions primsrily in an advisory
capacilky. It has, in addition, a responsibility of making
a limited audit of the Asscciation's financial > ecords,

This audit was conducted on Sunday afternoon, July 13, 1873,by

members of the Finance Committee and Finance Chairman.
Fecords were found to be in agresment with f£insncial state-
ments from the Flrst National Dank and Trust Company of
Stillwater, Oklalhoma, and disbursements and deposits were
found to be in agreement with checks and receipcs furnished
by the General Secretary and Treasurer.

By vote of the Board of Uireckors and members, APREA has
elected to invest existing rescrves in inventory of printed
vopies of the book Peanuts - Culture ard Uses. At this
accounting, 1,085 ¢opics have been seld at prepublication
price or the currenk 520 per copy rato. Current inventory
of 935 copies at a cost price of $I1.33 per copy are onh
hand.

It is the recommendation of the Finance Committee thak

all reasonable efforts be expended to sell additicnal copisa
45 Soon a5 possible, thereby replenishing cash on hand for
operation of the Association.

The following financial repcort is prepared and includes a
review of the 1972 budget and financial reports which seem
to be appropriate at this time. Tn addition, a budget and
finangial report for the first half of 1373 has been pre-
pared according 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 Incame

Bank Balance-Stillwater First National PBank
Membership Duee & Registration Ann. Meeting
Proceedings and Reprint Sales

Special Contributions

The Peanut Book

TOTAL

Liabilities and Expenditures

Printing = Proceedings

Annual Meeting (Printing, Caterlng, Milsc)
Secretarial Services

Office Supplies

Position Bond for $5,000

Travel President

Travel Executive Becretary & Treasurer
Postage and book mailing

Registration Btate of Georgia

Bank Charges

Miscellaneous

Sub Total
Reserve = June 30,1973

TOTAL

June 30, 1973
LES:sgr
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Budget Transacted
$10,959.47 510,559,47
3,222.00 3,914.00
154.4040 128,25
13,071.00 10,776.146
527,408.47 $25,847.88
£22,701.20 522,701.20
150.00 151,58
160.00
40.00
33.0Q 33.00
300.00
300.00
635.00 268.58
1.76
275,00 48.00
$24,598,20 $23,204.12
2,810.27 2,643.76
$27,408.47 525,847.88



AMERICAN PEANUT RESEARCH AND EDUCATION ASSQCIATION
July 1, 1973 - June 30, 1974

Item
Assets and Income

Palance -~ Stillwater First National Bank
sales - Peanuts, C & U 400 Copies
Membership and Registration Annual Meeting
Proceedings and Reprint Sales

Special Contributilons

Inv. - Peanuts, € & U 335 Copies @ $11,33

TOTAL

Liabilities and Expenditures

Printing - Proceedings
Annual Meeting {Printing and Catering)
Secretarial Services
News Peanut Research
Postage
Book Mailing
Office Supplies
Travel - President
Travel - Executive Secretary
Position Bond (Exec. Secretary and Treasurer)
Registration - State of Georgia
Brochure
Miscellanecus

TOTAL
RESERVE

TOTAL

June 30, 1973
LES:sgr

Budget

$ 2,643.76
8,000.00
§,800.00
2,650.00

6,061.55
$26,155.31

§ 4,200.00
450,00
550.00
175.00
$00.00
420.00
20¢.00
300.00
300.00

40.00
5.00
500.00
500.00

$ §,440.00

17,715.21
$26,155.31



APPENDIX IT
Report of "The Peanut™ Committee

Astor Pervy, Chalrman

"The Peanut' Committee consists of 36 members scattered throughout the world.
Our task iz simple snd straightforward --- sell the "The Pesnut™ book. Many
things have oceurred since our last meating, The title of the book was changed
from "The Poanut™ to "Peanuts - Colture & Uses", The size and 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 6B4 pagen. Initially, we had hoped
to have 3000 of the books printed for $15,600 but because of the increase in size
we obtained 2000 coples for a cost of 522,600, Our pre-publication price of
$12,50/copy will barely pay for the printing, advertising, and shipping costs,
We had hoped to recelve the book from the printers in November, 1972, but because
of several factors did not get delivery until March, 1973,

Total sales thus far ameunt to $14,256,00 for the 1105 books scld, Most of
these sold for the $12,50 price, At the present rate of sales we can expect to
sall between 300-400 more during the coming year.

I would like te thank every member of rhe Committes for the wonderful job

they have done In stimulsting sales and would welcome any suggestions on how we
might =sell additional copies.
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APPENDIX III

HEFPORT OF THE PUBLICATION AND EDITORIAL COMMITTEE

Joe 3. Sugg, Chairman
Coyt Wilson
Astor Perry
Wallace Balley
Grady Pearman

Preston H, Reild (appointed to
£111 Balley's unexplred term)

A8 Chairman of the Publicatlon and Editoriel Commlttee, I wish to
take thils opportunity to express my alncere appreclation teo the
members of my committee for thelr exceptionally fine assistance
durlng the yeer in carrying out the functions of thia committee,
As s metter of fact, the SubCommittees functloned so well that I
was not even AWare that they wWere a part of the Publication and
FEditorilal Committee, and epeclal commendation should be glven to

theae SubCommlttee Chelrmen for their work:

1I.

II1I.

To Coyt Wileon whose actlvitiles in publishing "PEANUTS -

CULTURE AND USE3" were above and beyond the call of duty

and wlll brling great recognition to APREA in this accom-

plishment. In recognitlon of Coyt's work, I would like to

Eﬁggﬁgt that wWe glve Coyt at this time a rlsing vote of
nka,

To Preston Reld as Chairman of the Ad Hoc Committee speclal
recognltion should be glven for the wWork which he and his
commlttee have done toward planning the refereed Journal
which wl1ll be reported more in detall at this time,

To Ray Hemmonde and Emery Cheek &8 editors of PEANUT RESEARCH.
Thelr activitles were super durlng the year and were attested
tc by each 1ssue of the publication. This ¥ill be reported
phortly more 1n detail.

The Publicatlon and Editorlal Commlttee 1s happy to report that
the experiment using blue lined paper for the publication by
the many authors was highly succesaful in publishing the Jour-
nal of Proceedlings of last year's meeting, whlch permitted us
to publieh the Proceedings withln thirty daye of the annual
meeting end at approximately one-healf the cost. To all the
authors we express thanke for following inatructions on thie
procedure,

Your Commlttee proposed and the Board has authorlzed a brochure
on APREA, which gives the history, purposes, goals, memberahip
requirements, and an application blank to be uzed by the present
membershlp in soli¢iting new members. These brochures should

be ready for distribution this summer.

The Ad Hoc Commlttee, chalred by Preston HReld and consisting
of Matlock, Jackson, @Gcldblatt, Tlemstre, Smlth, Butler, B=2Ea,
Emery, Norden, Hemmona ard Ketring, preeented to the FPublicae-
tion ard Editorial Commlttee a sixteen point propopal for the
publication of a referesd journal, titled "FEANUT SCIENCE",
The Journal of the APREA, Inc., whereln the sclentlsts can
publish coriginal reports of research or educational methoda
not previcusly or simultanecusly reported in any other acien-
tific or technieal journel. The proposal was approved by the
commlttee and recommended to your Board of Directors, The
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Board unanimouszly approved the Cormittee's recommendation and
eppolnted Preaton Reld as Editor for & three-year term. The
plan calls for two issues of the Journel per year initielly,
the first being publiphed March, 1974%. Editor Reld will begin
immediately worklng out detalls apd will inform the membershilp
as early as poeelble on procedures for publlahing papers 1n

the Journal, We kmow thla 18 something many of you have been
wanting & long time &nd I am sure you 811 will give Editor Reild
your full support and cooperation,

The proposal of the Ad Hoc Commilttee in ite entirety follows:
1, Neme. The name of the publication shell be PEANUT SCIENCE,

the Journal of the Amerlicen Pesnut Research and Educatilon
Associgtlon, Ine.

2. Genersl requlrements. Voluntary articles will be accepted
which are orlginal reports of research or educstion methods
not previously or slmultaneously published in any other ecien=-
tifie or technical Journal, Membershlp in APREA 18 not a
requlsite to publication in the Journal.

Upon submipslon to the Journal, papers become the property of
the Journal and shzll not be publiphed elsewhere untill released
to the author by the Edltor, The paper must be published with-
in a period of one year or be releaped to the author.

3. The Fditor mh2ll be appointed by the Board of Directors for
a perlod of three years, The positionh may be renewed for &s
many subsequent terms as the Directors deelre except that re-
appolntment muet be made each three yeers,

b, The Editer may nominete For appolntment by the Board of
Directors as many Assoclate Editors as necessary, The following
digedplines are offered as auggestion of diasclplines which
ghould have representation among the Assoclate Editors, This
list 1s 1n no way intended tc be asll-inciusive or to 1llmit the
rumber of Assoclate Editore:= Agricultural Englneering, Blo-
metry, Entomology, Extension Educatlion, Food Science and Nutrl-
tion, Marketing, New Producte, Plant FPathology, Plant Physlo-
logy and Blochemlistry, Plant Breeding and Genetics, Processing,
801l1m, So0ll Fertility &nd Plant Nutrition, Water Requirement
and Irrigation, Weed Science.

5. Authore will submit three coples of the paper to the
EditoT who will asaign the paper to the approprlaste Apsoclate
Editer. The Assoclate Editor will have the paper reviewed by
two anonymous revlewers, of which he may be one, &nd bazed on
such review make recommendation to the Editor of the dlaposi-
tion of the Brticle, One of the three followlng recommends-
tiona ahall be made:

El Publish the erticle as submitted,

2) Return the article to the author{s) for change
and incorporation of reviewers suggestlons,

{3) Release the paper to the suthor{s).

6. Abatracts of papers For presentetlon at the annual meeting
must be in the hands of the Editor at least aix (6) weeks
ahead of the annual meetlng., These may be printed and distril-
buted to the membership et the annuel meeting, Submleslon of
the abstract does not obligete the suthor beyond preeenting
the paper at the meeting.

7. Invitational pepers may be publlshed, wlithout revilew, in
the Firet ipeue of the Journal followlng The annusl meeting.
Copy of the invitatlonal papers, lnecluding those of eymposia
speakers, should be avallable at the annual meeting.




B, At lesst two lassues per year of the Journal will be pub-
1ished To appear ip March and September. The Editor may
publish additional iesues up to four per year ae the paper
volume warrepts., FPublieatlon of mere then four i1spues per
year or of special publicatlions must be approved by the Board
of Directors, The abatracte will be printed separately and
will not be considered an 1ssue of the Journsl,

9. Subscriptions to the Journal will be included in the member-
ahip dues. The Baard of Directors will set the coet of sub-
scription in accordance with the cost of the publication, It
1z regcommended that the dues be increased by $2,00 per year

the first year Lo cover the cost of the subseription. (This
will cover mailipg and correspomdence cost), This would en-
title the member to & copy of the abstracts and one year's
lagues ol the Journal. Non-member subscriptlons ara recom-
mended at $4.,00 rfor the first year,

10, Tha Journal shall be Bi X 11 Anches in Bize and printed on
8lick paper of & quality to provide good reproduction of photo-
grapha, The titles will be 12-polnt bold type, print will be
10-point type except the materiala and methods, literature
reviews and literature c¢ited will be set in 8-point type to
conaerve Bpace. A summary of not more than 200 worde wili
precede the text of the article. The USDA-ARS guldelines or
the AIBS Style Mapual for Blologlcal Journals should be used
For style of literature citatlons, etec, The Journal issue will
be printed on 11 x 17 inch paper folded to 8% x 11 inch and
saddle-stitched., (Thie 1s the general formst of Agronomy
Journal prior to 1967).

11. The cover of the Journal will he slick etock. In addition
to an appropriate heading, the cover will carry the Table ol
Contente on the outside and ilnaide front cover. A cover for-
mat simllar to the attached sketch ls Buggested.

12, Artieles, upon recommerdetion ol the appropriate fAssoci-
ata Editor and approval by the Editor, will be published for
a cobt of $35.00 per page for the first 4 pages and $35,00
per 1/2-page for all over 4 pages, The Benlor suthor will
recelve, without further charge, 10C reprints of the article,
Additional reprints may be obtalned for a cost of $12.00 for
the first 200 copies with additional raprints at cost to
printer,

NOTE: The above recommendatlon is based on prices guoted
by Mr, Terry Reel, Editor of the Peanut Journal and Nut World.
Final costs should be adjusted by the Board of Directors
alfter congsideration of the printing contract.

13. Manuperipts. The manuscript must be typed double-spaced
on 8% x 11 inch paper with each line numbered. Submit three
coples to the Editor. Type footnotes at the bottom of the
page. Use footnotes sparingly. Type each table immediately
alter the page contailning the firat refevence and number the
pegea aa la, 2a, ebfec. Typa lagende for figures on ohe or
more aheets and place a8t the erd of the manuseripta. Filgures
should be black ink line drawings or 5 x T inch glosay print
photographs.

14, The first 1sBue followlng the annual meeting will carry
such items of businesa aa the Directors' request, aummariea
of work groups, and euch other items as the Beard ol Directors
shall request,

225



15. Printing will be contracted by the Boerd of Directorp wlth
8 reputable printing firm.

16, Policy With reapect to accepting advertieing for the Journal
shall be ﬁetermined by the Board of Directors except thet no
advertising shall appear on any page which 18 & pert of any
article,

IV, We shall continue to publieh PEANUT RESEARCH, improving it
to better serve APREA and the induatry. To thie epd, I call
on HRay Hammons, Co-Edltor, for comments on how you can help
wake FPEANUT RESEARCH better.

Mr, Hammons'! report follows:

Issues of Volume 10 Nos, 2-5 were malled to approximately
877 people in the U. 8. end 70 1n forelgn countries,

With the mailing of Volume 10 No. 6, the mailing 21st had
been Teviaed and only 373 were mailed in the U. 3. with 73 to
Tforelgn countriles.

Maillng liat revlsions were cerried ocut usinﬁ the guldelinee
published in the January 1973 {(Vol, 10, No. 4} lssue of
FEANUT RESEARCH,

In the rirst five ipsues, reference wes glven tco 29 theses
and dissertations., Two hundred sixty-elght additionel pesnut
literature references were liated in the selected reference
section.

All APREA newe items forwerded to us by offlcers and members
were published.

Response from people seeking coples of referencep lilsted indi-
cates that PEANUT RESEARCH is widely read, While the library
8t Tifton does not have &ll references listed, 1t 1s & good
113t to work from ip obtalning articles 1n some of the more
cbscure Journalsa,

V. The Publication and Editorlial committee waa charged by the
Board to provide ways &nd means of publishing worthy pepera
and proceedings of APHEA for the advantage of our members and
the benefit of the industry &nd the public. To comply with
this mendate by the Beard, the Publicatlon and Editorisl
Committee h#s decided thet APREA wWill publish:

{1) &4 refereed journal for the publication of qualifled pepers,

(2) continue to publish the Journal cf Proceedings of the
anrual Conferences as has been done An the peat,

{3) continue to publish FEANUT RESEARCH six times a year,
expanding lte coverage in the oplnion of the editors to
better serve the membership of APHEA in specific and
general communlcations,
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PEANUT SCIENCE

THE JoURFAL oF THE
RAMER} AN PEARVUT RESERRCH AND EDUCAT]ON nssm\mcw) IWe.

BLTIE DATE VUMBER

CONTIWTS

Editer's Address
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APPENITX IV

FPROGRAM
for the
Fifth Armual Mesting
of the
American Fsanut Hessaroh and Education
Asepociation, Ine,

Sunday Aftemmoon, July 15

1-5
3i-5
7 =10

Reglgtration - Foyer - Governor's Club

Comnlttee Meetingas:

Financse - Arcade Hoom
Peant Guality - Reom 107
Publications and Editorial - Room 108
Public Helations - Choctaw Room

"The Pganut" Comnittee
{}4:00-5:00p.m, )-Room 109

Beard of Direotors Meeting -  Choctaw Room

Monday, July 16

8~5

§:30
LTS
9: 30

10:00

Seaaion 1

10:30

10:045

11:00

11:15

11:30

11:45

Sepaion 2

10:30

228

Regiatration - PFoyer - Governor's (lub

General Seasion
{. D. 8mith, Presiding - Senate Roam

FPresident's Welcome - 0O, D. Smith
Peanuts - Quesnsland (Australie) Style -~ O, I. Higgins

Rational Feanut Council's Frogrems and Projectiona for Peanut

Rogearch -  (eorge F. Hartnett
Coffee Break
10330 -~ 12:00 - Two Qonourrent Seasions
Ds J. Banks, Frepiding -  Cherckee Room

Early Gensration Yield Triale as a Breeding Method for Peanutes -
T. A. Coffelt and RE. Q. Hammons

Natural Cutorossing of Peamuts, Arachis Hypogeee L., in Puerto
Rico = &, G. Stone and W. E. Bailsy

Film Dooumentetion of Plant Imtroduction Peamts - ¢. T. Young,
L. Morgan, and Yail-Fo Tal

Breeding Peanuts (Arachis Hypogzea L.) for Hesistance fo
Vorticillium Wilt - B. M. Khan, J. 5. Kirby, and D. F. Wadsworth

The Neorotic-Etch Leafl Disease in Peanuts. 1. Genstic Modsle -
H. 0. Hammonsg

Photosyntheais in Peanut Genotypes - 4. S. Bhageeri and R, H. Brown
C. M. Cater, Presiding =~ Senate Room

Frevalence of Agperglllus ¥Flavus in Peanmt Soils - R. E, Pettit,
R, &, Tabor, and H. W. Schroedsr



10:45

11:00

11:15

11:30

1L1:45

12:00

1:15

2:45

Sesgicon 1

3110

3128

3140

3:55

Li10

Ls2s

hsly0

L4255

Canditions Related to Aflatboxin Contamination in the Fleld =
Ju L. Butler, H. J. Cols, ¢« E. Holaday, E. J. Willlemas,
L, BE. Samplee, J. F. McGill, F. D, Blankenship, and
L. M. Redlinger
Afletoxin - Contaminated Peanuts Produced on North Carolina
Farmg in 1968 - J. W. Diokens, J. B. Satterwhits, and
R. E. Sneed

Some Heaults Concerning the Occurvence of Aflatoxin in
Seleoted Sizes of Peanut Kernels - P. D. Flankenship,

0. B, Holaday, and J. L. Butler

Evaluation of Applying Soil Fungicide Through & Sprinkler
Irrigation Syetem for Control of Soil Fungi on Spanish
Peaputs - H. ¥. Sturgecn, Jr.

Effectivenses of Proplonic Acid and "Moldatat” as Funglcldes
During Peanut Storage -~ C. E. Holaday, E. J. Williams, and

J, L. Pearson

Lunech

Discuesion Seggian - Senmate Hoom
Marketing Procedures and Economics - Aptor Perry, Presiding

Goffes Break
3110 -~ B:10 - Two Joncurrent Sesslons
J. He Toung, Preziding - Cherokes Room

Tha Bffeots of Harvesting, Handling and DIrying Procedures on ths
Percent of Sound Splits in Spanish Peanuts -
N. K. Pergon, Jr, and J. W. Sorenson, Jr.

Development of & Small Iaboratory Sheller for Determining Peanut
Milling Quality - J. 1. Davidgen, Jr. and F. P, McIntosh

The Relationship of Peanut Milling Guelity and Kermel Tenails
Strength - J. D. Woodward

Asrodynamls Characterietice of Peanut Componenta =
E. J. Williams and J. L. Butler

Machine for Direct Harvesting of Virglnia-Type Peanute -
F. S. Wright

Objective Determination of Optimm Harvest Maturity -
J. L, Peargon, C. E. Holaday, J. L. Butler, E. J. Williams,
J. M. Troeger

Quality Analyais Using the 1972 Federal-State Inspection Psanut
Sampls Data from One Receiving Statiom in Georgia -
Tai-Po Tal and C. T. Toung

Changes in Grade Factors of Tirsinis and Ferth Carolina Farmers'
Stock Peanmte During Storage - L. W, Brown and J. L. Steele
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Besslon 2 R. E. Pettit, Presiding « Senate Room

3:10 Further Studies on Cylindrocledium Black Kot of Pazmuta in
¥irginia - K. H. Garren
Ja2h Studiea on the Biology and Contbrol ol Cylindroeladium Black
Bot (CBR) of Peaynt - M., K. Beute and R, ., Rows
3:h0 S0l1l Fertility Relationshipe in Pod Breakdown Disesse of Peanuts -
D. L., Hellock
355 Peanut Pod Rot Digeage Controel - W. W. Osborne, W. H. Wills,
L. D. Moore, K. M. Hamsed, B. Pristou, R. C. Lambe, J. 4, Fox,
and L. 8i11
44:10 Tomato Spotted Wilt Virua Dipease of Psamuts = G, Philley,

K. 8. Halliwell and C. W. Horme

hizy Peamut Blight Caused by a Sclerciinia Species -
D. M. Porter and M. E. Beute

Lebo Determination of Linear Regression Equations to Batimate Yield
Loazea to White Mold in Pearut Fields -
B, Hodrigquez - Eabana and F, A, Backmen

4258 Cholce of Lealzpot Spray Equipment Can Significantly Affect Peanut
Losses from White Mold - P, 4, Backmen and R, Rodriquez - Kahans
Tuegday, July 17
8 -12 Regirtration - Foyer - Governor's Club
8:30 Business Meeting:
tommittes HReporta
Election of 0fficera
9:40 Coffee Bresk

10:00 = 11:45 = Two Concurrent Seeslona
Sesgslon 1 ¢, E, Holaday, Presiding = Cherckee Hoom

10:00 New Haturally Occurving Compounds from Peamuts -
G. R, Waller and 3. E. Younz

10:15 Proteins from Peaymt Cultivars (Arachis Hypogmea) Crown in
Different Areas. VIII. dmino Acid Compogltilons of Bpanish
Peaymt Flouras and Protein Isclates - B. J. Corkerton, E. L. 0oy,
and J. M. Dechary

10330 Partial Hydrolysis of Proteins in Peanut Meals by Endogencus
Froteolytic Symbtems = M., H. Moseley and E. L. Oy

10:45 Comparison of Qi1 Storags Stability of Peamut ¢ils Prepared by
Extraction with Various Solvents and Cold Pressing -
D. F. Brown, C. M, Cater and K. F. Mattil

11300 Invegtigations of Causes and Prevention of Fatty Acid Peroxidation
in Peanut Butter - A, J. St. Angelo and RH. L. Ory
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11:15

11:30

Seagion 2

10300

10:15

10:30

10:45

11:00

11:1%
11:30

11:L5

Heasion 1

Session 2

1l:15

2:00

il

2:30

2:l45

4 3implified Techmique for the Analygis of Volatiles in Peanut
Butter by Direct Gas Chramatography - 5. P. Fore,
H, P, mpuy, J. I, Wadoworth and L, A. Goldblatt

fuality of Peamita from Lealapot Control Field Tests -
5+ Rs Cocil, C, P, Young and D. H. Smith

R. L. Hobertagn, Presiding - Senats Room

Suppreseicn of the Two-3potted Spider Mite om Pganutas -
W. V. Campbell, R. W. Batts, H. L. Hobertson and I, A, Emery

4 Method for Hereening Peanut Cultivarg for Resistance to the
Legger Cormstallt Borer - L. Poeada, R, L. Hollowsy, and
J. W. Smith, Jr.

Elffects of Foliage Lose on Yield and Grade in Starr Peanute in
Texas - J. Wu Smith, Jr., P. W, Jackson and F. R. Buffman

Peanut Yields Following Deloliatlen to dsslmilate Inseot Damame -
C. L. Greene and D. W. Gorbet

FPest Management for Peanut Insects in Texas - C. B. Ioelecher,
Js W, 8mith, Jr. and P. W. Jackson

Ingect Pest Management on Peanute in Georgia - J. C. French
Pyst Management lor Ingectz of Peamutz in Virginia - J, C. Smith
Lunch

1:15 - 2:45 - Two Concurrent Seggicna

Discussion Seamion - BSenate Room
Wational Pearmt Promstion - J. L. Currier, Presiding

F. ¥W. Santelmann, Pregiding - Chezokees Hoom

Breeding Peanuts for Resistance to Agpergillus Flavus (L) -
A. C. Mixon and K. M. Rogers

Correlation of Pearmt Seed-coat Surface Wax Accumulation with
Tolsrance to Colonization by Aspergillus Flawus -
J. Cu IaPrade, J, &, Bartz, A. J. Hordsn, and T. Demuynk

Fereening for Toxin~Producing Fungi - J. W. EKlrksey and RE. J. Sole

Comparison of Aspergillus Flavue Tolerant and Susceptible Peanut
Lines - 1. Light Miecroscope Investigution = R. A. Taber,
T. B. Pettit, C. R. Benedict, J, W, Dieckert and D. L. Eetring

Comparigon of Aspergillus Flavuas Tolerant and Susceptible Peanut
Linea. TI. Flectromnmicrogcopy — J. W. Ddeckert, M. . Dieckert,
R. B. Pettit, . H. Benedict and D, L. Eelring

Domparigon of Aspergillus Flavua Tolerant and Jusceptible Pearut
Lines. III, Fhysiological Inveatigationa - . K. Bonediet,
D, L. Eetring, R. E. Pettit and J. W. Dleckert

Coffee Break
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Sesgion L

3:10

F1ho

3155

L:10

hedio

h:55

Segsion 2

3:10

3125

30

3:55

Lseg

Ll
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3:10 ~ 5110 -  Two Concurrent Sezsions
A, H, #1lison, Presiding - Cherckee Room

Tha Bffect of High Humidity Storage Condltions on Ethylens
Production, Germination and Yiger ol Starr Variety Spanigh
Type FPearut Seedsa = D L. Ketring

The Effect of Curing and Storags Envircrment on Dormancy of Seed
of Different Genotypes of Feanutbs, Arachis Hypogaea L., -
J, B, Bear and W, K, Bailay

Gearch for a Practical Procedure for Breaking Dormancy of Seed
of Peannts, Arachia Aypogaes L., -~ W. K. Bailey and J. B. Bear

Florumer Seced Sising Btudiss - D. W, Gorbet

Evaluation ol Virginia Type Peamuts for Maturity Using the Fres
Arginine Content (AMI * Method) - B, R. John=on,
R. W. Mozingo and €. T. Young

Full Season Wesd Control Syetems in Peanute -
H. A. L. Greer and P, W, Santelmann

Field Evaluations of tlachior/Dinpgeb in Peamuts -
R. G. Duncan, 0. 4. Andrews and F. D. Timmons

Roneztar, A4 Jelsotive Herbicide for Peanuts -
J. R. Bone, K. D Wilaon end G. R. Crowley

M. K. Beute, Preslding -  Senate Roon

Effent of Seil Calelum on Pasrat Ylelds and Gradss -
D. L. Hartzog and F. Adame

Yield and Composltion of FPeanuts as Affected by Calcium Sources -
E. B. Wnitty, D. W. Gorbet and F. M. Rhoads

The Effect of Tims of Eylar Application on Yield and igacciated
Characteriatics of Peanubts - (. S. Doughtry, W. J. Ethredge,
and H. H. Brovm

Responss of Peanuts to Imoculation with Witrogen-~Fixing
Bacteria = T. ¢. Cobb and E. B, Whitty

Different Methoda ol Applying S50il Fumigants on Peanuts Ffor
Femateode Control -~ D. W. Dioksom and RE. A. Kinlach

Effsct of Hematicldes Tpon the Root Ieslon Hamatode Population
Undeyr Field Conditions - X. E. Jacksorn and H. V. Sturgecn, JT.

Results of a laboratory Method for Measuring FPungicidal Toxicity
to Soil Pathogens - D. P, Wadsworth, 4. M. Pedrosa, Jr., and
L. Q. Roth



Wednesday, July 18

Bession 1

Bemggion 2

10:00

3:00

8:15 = 9:30 - Two Conourrent Sssslons

Dscuegion Bessicn -
Diecussion Session -
Production Teolmology

9:30 - b5

Tour Information =

Coammittee Appointments and Concluding Remarks - H. L. Sexton

Toura Begln

Cherokee Room
Manufacturing and Froceselng Technology - C. B, Smith, Pregiding

K. H. Garren, Presiding

General Seasion
0, D. Smith, Presiding

Return to Will Rogers Intermational Airport

FROGRAM COMMITTEE

E. L. Bexton, Chairman

Local Arrengements

L. D« Tripp, Chairman
Tonald Barks
Riohard Berberet
Peter Blooms

Bob Clary
William Flanagan
Ed Granptaff
Howard Greer
¥loyd King
James Kirby

R. V. 3turgecn
D. F. Wadsworth

Technical Program

H. E, Pattes, Chairman
W. V. Campbell

G. B Tuks

D. A. Bmery

I. L. Halleck

A Perry

D. M. Porter

F. 8. Wright

J. H. Young
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Appendix ¥

BEPORT OF QUALITY COMMITTEE
J.L. Butler, Chairman

The wide varlatlon In rthe results obtained using the Water-

Inscluble Inorganic Residue (WIIR) procedure wae brought to the
attention of the committee. One member felt that inveolved heavily

in the variation was the presence of rodent excrets and hair and
ingest parts and excreca and other contaminants. The fmportance of
having a reliable method or standard 1s emphasized by the fact that
the peanut better may be either Grade A or Grade C on the Tesults

of this test.

Afcer much discuzsion, Dr. Clyde Young said that he would contact at
least five labs, which have a direct interest Lo thia preblem, to

see wherher they would evaluate samples. For these whoe will, du-
plicate samples of each of three levels of known contamination will
be zent. The results of these evaluatlons will then he used as
guidelines te develop procedures which will be mere reproducible.

It is recognized that aa the Industry moves to containerizationm,

the potentlal for contamination from used contalnera 1s a possiblility.
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 methodas of melsture
determination are now belng ugsed. The ADCS method gives very good
results at the lower moisture levels. The results at the higher
mpisture contents, however, are not as reproducible. Dr. Young agreed
to dnvestigate this situation and recommend methods to be evaluated.
It was agreed chat, even chough newer methods of predicting shelf

life are belng developed, the fodine number 1s st11]1 fwportant and
should be retained. The role of trace elements in product stabllity
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!:

Subcommittes activities have been consistent with goals ocutlined in
last year's report which was published In the 1972 Journal of APREA.
Since no specific charge was given to the subhcommittee by the Quality
Committes, members were free te investigate sampling problems in areas
previously designated.

Dr. Whitaker and Mr. Dickens have worked with the Peanut Administrative
Commlttee in reviewing the present aflatoxin sampling program and evalu-
ating vaxious new sampling plans for shelled goods. Evaluations consid-
ered both cost and outgoing quallty.

Mr. Dickens has been investlgating the aflatoxin sampling program used
on farmer stock peasuts in an effort to decermine what would be the
effect of using chemical assay methods te divert lots into Segregation
IIT Instead of the visual technique presently used. This question takes
on added importance inllght of the new price support program.

Dr. Whitaker has been working on a computer simulation methed to
evaluate aflatoxin sampling plans. The method will determine the
effects of mort only sample slze but subsample size and anumber of
analysea on the accuracy of estimating aflatoxin concentrations.

The Quality Committee chairman polnted out, in closing, that as we
develop standards and methods, we should consider that we are writing
federal law. This 1s especlally true in all those which affect the
consumer. Bince we are a professional soclety, we will be considered
to have the expertise in the realm of peanuts.
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Appendix VI

REPORT OF THE PUBLI{ RELATIONS COMMITTEE
Robert Ory, Chairman

One of the wmajor cbjectives of thia committee 1= the securing and maintenanca
of membership. During the past year the Committee undertook the following
activities:

1. Previcus Chairman, Actor Perry, had complled a list of 493 shellers, pro-
cessors and manufacturers, and wirote to agbout 200 of these who were not
members of APREA, inviting them to become members and to attend the 1972
meeting in Albany. Of chese 200, 54 addresses were apparently incowplete;
50 these companies were net contacted. A revised list of these 54 companlesz
was sent to each member of the 1972-73 Committee with a request for aid In
correcting the addresses.

Results: 46 addresses were obtained; 2 companies were no longer In business.
A one-page letter outlindng the history of the APREA, with an invitarion to
become a member and to attend the 1973 meeting in Dklahoma Clty was sent

to these 46 compapies., Six letters were returned for the reasons: "Moved,
Bo Forwardlng Address; Out of Business (The Guidarellf Nut Co., Chicage)".

2. A similar letter was sent to Joe Supg for rveproduction and Insertlon of
a copy inte each lssue of the 1972 APREA Journal, vel. 4. The goal here
was to encourage non-member recipients to become members and for present
members to use the application form and try to splicit one new member.

3. & brief version of this letter and mombership application form was also
sent to Ray llammons and Emory Cheek of Peanut Rescarch for inclusion in the
Dzcember, 1972 issue.

4, The Committee received 25 copies of vol. 4 of the 1972 APREA Journal.
Fach member was sent 3 coples to present to 'hot prospects" as inducements
to become members, with emphasis on recruiting sustaining or uvrganizatiomal
members.

5, In December, 1972, P. R. Committee member, Jemes R, Bone (also a member
of the Sauthern Weed Conference) supggested trying fo conbact peanut EroWers
atcending the January, 1973, 8. W. C. meeting in New Orleans; placing APREA
literature fn their meeting arca ond Ltry to get some new members. With

Pres. Dlln 3mith's approval, the 5. W. C. President in Delaware was contacted
for hig approval to place literaturve and appllication forms {n their regis-
tration ares. After cbtaining hls permission, Emory Cheek sent several
copies of vol 10 (2} and (3) of Peanut Research for display. & number of
APREA application forms and several coples of the 1972 APREA Journal were
added to thie and given to James Bone te display ar the 5. W. C. meeting.

Jim also made several persoral contacts with pecple there in 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 joilned
uvsing the blank at the bottom of the letter; plus some other new memberships
that could have been motivated by the letters (but we really do not know.).

7. Lonclusions: The best way to get new members 1s still by personal
contact with prospects, Letters with application forms mighe still be
inserted Inta the Journal each year for present mewbers to use In
soliciting new members, but the extra cost and time involved in writing ro
individual companies, ete., does not seem to be too fruitful. Also, a
recommendation of last year's Chaimman, Astor Perry, (which this Commilttee
failed to do) to send brief monthly articles on APREA activities for
printing Iin the Feanut Journal and Hut World (or other suitable media},
should be resumed. This would bring APREA highlights to the attentiom of
a breader group and could atimulate interest in nonmembers.
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Appendix VII

RFEPORT OF THE NOMINATING COMMITTEE
Bill Mills, Chairman

The Nominating Committee of APREA has selected the followlng mlate of
nominean:

President Elect - Hemneth Garren

State Employee's Representative - Hat K. Parsom, Jr.
Induatry Bepregentative (Productlon) =~ James E. Mobley
Executive Secratary-Treasurer - Leland Tripp
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Appendix VIII

RESOLUTIOW

WHEREAS, during the past 5-6 years Dr. Coyt T. Wilson has been con-
tarting prespective anthors ediring and organizing the warious chap-
ters intec the APREA sponsored book, The Peanut-Culture and Uses, and

WHEREAS, the many last minute changes, writing and printing problems
required much of his own time, in addition to his normal dutles in
the Research Division at Virginils Polytechnic Institute and State
University, to finalize this comprehensive bosk of information on
all agpects ¢f peanut research

THEREFORE, be 1t tesolved that we the members of APREA WISH TO EXPRESS

OUR SINCEEE THAWKS AND APPRECIATION TO (OYT T. WILSON FOR THE EXCELLEWT

JOB JiE HAS DONE TN EDITING AND ASSEMBLING THE BOOK, THE PEANUT~CULTURE

AND USES, which will benefit all segments of the peanut industry
and those engaged in research om peanuts.

RESOLUTIONH

WHEREAS, Wallace K. Bailey has served all segments of the peanut
industry for over 32 years since he began research on peanuts in
the U.S.D.A. laboratory in Experiment, Georgla, in 1942, and
since his transfer to PBeltaville, Maryland in 1955 as Leader of
Peanut Investigation and

WHERFAS, in addition to his responsibilitles for natiemal leader-
ship in the program for peanut production research untll his re-
tirement from the U.5.D.A. in June, 1873, he devoted a considersble
amount of hls time towards furthering and increasing interest in
AFPREA and itz goals;

THEREFORE, be it resolved that we the members of APREA do hereby
recognize and thenk Wallace K. Balley for his many years of un—
selfish devotion and dedieacion te the peanut industry, to peanut
research and te APEEA, and wish him good luck for the future.

RESOLUTION

Be it reasolved that the American Peanut Hesearch and Education
Association {APREA) does hereby rervognlze that the death of
Dr. Litton W. Boyle will be keenly felt by all segments of the peanut
industry. Dr. Boyle, who spent most of his professional 1life as
Plant Pathologist In the Georgia Experiment Station at Experiment,
Georgia had retired in 1966, He died in February, 1973. His con-
tribtntions in rhe field of peanut pathology, peanut dilseases and
control particularly leafspot digease and his "weather forecasts
for peanut farmers" span many many years.

We therefore recommend that the resolution be ineluded in the
official minutea of the 1973 Anmual Meeting of the APREA and that
a copy of 1t be forwarded te his widow.



EY-LAWS
of
AMERICAN FEANUT BESEARCH AND EDUCATION ASSOCLATION, INC.

Article I. Name

Section 1. The name of this organlzation shall be "AMERICAN PEANUT RESEARCH
AND EDUCATION ASSOCIATION, ING.

Article IL. Purpese

Section 1. The purpose of the Assoclation shall be to provide a continuing
means for the exchange of information, cooperative planning, and periedic
review of all phases of peanut research and extensien being carried om by
State Research Divisilons, Cooperative Btate Extension Services, the United
States Department of Agriculture, the Commer:ial Peanut Industry and
supporting service businesses, and o conduct said Association in such
manner as to comply with Section 501 (cJ(3) of the United States Internal
Revenue Code of 1954 and Acts amendatory thereto. TUpon the dissolution
of the Assoclation, all of the assets of the Association ghall be trams-
ferred to an organization whose purposes are similar to those of this
Asgociation or to such other charitable or edutatfonal orgenization exempt
from Federal income tex under the proviefens of Section 501 (c){3) of the
United States Intermal Revenue Code of 1954 and Acts smendatory thereto
as the directors may appoint provided that no director, officer or member
of this organization may in any way benefit from the proceedes of dissolution.

Article III. Membership

Section 1. The several classes of membership which shall be recognized are as
follows:

a, Individual membexrships: TIndividuals who pay dues at the full rate as
fixed by the Beoard of Directora.

b, Organizational memberships: Industrisl or educational groups that pay
dues ag fixed by the Board of Pirectors. Orgenigational membera may
designatec one representative whe shall have individual member righta.

. Svaraining membershipe: Industrial organizetions and othera that pay
dues as fixed by the Board of Directors. Sustaining wembers are those who
wish to support this Asscelation Financially to sn extent beyend minimum
requirements as set forth in Sectrion 1b, Article ITI. Sustaining membars
may deslgnete one representative who shall have individual member righte.
Also, any organizetion may hold suataining memberships for any or all of
itg divisions or sections with individual wmember righta accorded each
sustaining membership.

d. Student memberships: Full-time students that pay dues at a specisl
rate as fixed by the Board of Directors. Persons presently enrolled as
full~time students at any Tecognized ceollege, university or technical
school are eligible for student membership. Post dectoral students,
employed persons taking refresher courses or speclal employee tralning
programs ate not eligible for student memberahip.

Section 2. Any member, participant, or representative duly serving on the
Board of Directors or A Committee of thim Associstion and who i unable to
attend any meeting of the Board of such Committee may be temporsrily replaced
by an alternate selected by the spency or party served by such member,
parcicipant, or representative upon appropriate written notlce £iled with the
president or Commlbttee chairman evidencing such designation or selection.

Section 3. All classes of membership mey sttend all meetings and participate
in discussions. Only individurl members sr those with Individuval membership
riphts may vote and hold office. Members of all classes shell recelve
notificarion and purposes of meetings, and shall receive minutes of all
Proceedings of the American Pesnut Resesrch and Eduvcation Assecilatiom.
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Article T¥. Dues and Fees

Sectien 1. The annval dues shall be determined by the Board of Directors with
the advice of the Finance Coumittee subject to approval by the members at
the anpual meeting. MWinimum ammual dues for the four classes of membership
shall be:

a. Individual mewmberships: $5.00

b. Organizational memberships: $25.00
¢. Sustaining memberships: §100.00

d. Student memberships: 452.00

Section 2. TDues are recelvablas en or hefore January 1 of the vyear for which the
membership is held. Members in arrears on April 1 for dues for the current
year shall be dropped from the rolls of this Assoclation provided prior
notification of such delinguency was given. Membership shall be reinstated
for the current vear upon payment of duoas.

Saction 3. A 55.00 registraciom fee will be assessed at all repular meetings
of this Association. The amount of this fee may be changed vpon recommenda-
tion of the Finance Committee subject to approval by the Beard of Divectors.

-

Article V. HMeetinge

Sectiom 1. Annual meetings of the Assoclation shall be held for the presen-
tation of papers and/or discussions, and for the transaction of business.
At least one general business session will be held during regular annuval
meetings at which reports from the executive secretary-treasurer and all
standing Committees 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 Directora and/or
general memberships.,

Section 2, Additieonal meetings maey be called by the Board of Divectors either
on its own motion or upon request of one-fourth of the mewbers., 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 ecemsider-
ation by the program chairman of each annual meeting of the Association.
Except for certain papers specifically dnvited by the Asscclation president
or program chalrman with the approval of the president, at lesst one auther
of any paper presentad shall be & member of this Assoclation.

Section &, Special meaetings ov projects by a portion of the Asscclatlenm
nembership, sither alone ov jeintly with cther groups, must be approved by
the Board of Directora. Any request For the Association to wnderwrite
abligations in commection with a proposed special meeting or preject shall
be submitted to the Board of Directors, who may obligate the Assoclacion to
the extent they deem desirable.

Section 5, The executive secretary-treasurer shall give all members written
notice of all meetings not less than 60 days in advance of annual meetings
and 30 days in advance of all other special project meetlngs.

Article VI. Quorum

Section 1. Unctll such time as the membership association reachez 200 voting
members, 20% of the voting members of this Association shall comstitute a
quorum for the transactlon of business. When the membershilp exceeds 200, a
quorum shall conslst of 40 voting menbers.

Section 2., For meetings of the Board of Directors and all Committees, a
majority of the members duly essigned to such Board or Committee shall conspi-
tute a quorum for the transacticn of business.
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Artiele YII. Officers

Seetdon 1. The cfficers of this organization shall be:
a. President
h. FPresident-elect
¢. Executlve Secretary-Treasurer

Section 2. The president and president-elect shall serve from the close of the
annual general meeting of this Assocfatien to the cleose of the next annual
general meeting. The president—sleect shall autematically succeed to the
rresldency at the close of the annual general meeting. If the president-elect
gshould succeed to the presidency to complete an unexpired term, he shall
then also scrve as president for the followipg Full term. In the event the
president or president-elect or both should resign or become umable or
unavallable to serve during their terms of office, the Board of Directors
ghall appoint a president or beth president-elect and president to complete
the uvnexpired terms until the next annnal general meeting whem one or both
offices, 1f necessary, will be filled by normal elective procedure. The
nost recent available past president {previously PIWG chairman} shall serve
as president untll the Board of Directors can make such appointment. The
president shall serve without monetary compensation.

Section 3. The officers and director= shall be elected by the memhera in
attendance at the annual general meeting from nominees selected by the
Vomlnating Commlittee or members neomlnated forx this office from the floor.
The presldent-elect shall serve without monetary compensation.

Section 4. The executlve secretary-treasurer may serve consecutlve yearly
terms aubject to re—election by the memberghip at the annual meeting. The
tenure of the executive secretary may be discontinued by a two-thirds
majority vote of the Board of Direeters who then shall appoint & temporary
executive secretary to £111 the unexpired term.

Section 5. 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 consultation with
the Board of Directors, shall carry on, transact and supervise che interim
affalres of the Association and provide leaderahip in the promotion of the
ocbjerctives of this Asscciatienm.

Section é. The president-elact shall be program chairman responsible for
development and coordination of the overall program of the educaticnal phsse
of the annual meetinga,

Sectlon 7. {a) The executlve secretary-treasurer shall countersipgn all deeds,
leases and conveyances exesuted by the Association and affix the seal of
the Assoclation therete and teo such other papers as shall be required or
directed to be sealed. (b) The executlve secretary—treasurer shall keep
a record of the deliberationms of the Board of Directors, and keep safely
and systematically all beocks, papersz, recerds, and documents belonging to
the Association, or in any wise pertaining ro the business thereof.

{e} The executive secretary-treasurer shall keep account for all monies,
credits, debts, and property, of any and every nature, of this Assoclation,
which shall come into his hands or be disbursed and shall render such
accounts, statements, and inventories of monles, debts, and property, as
shall be required by the Board of Directors. {d) The executive secretary-
treasurer shall prepare and distribute all notices and reparts as directed
in these By-laws, and other informaticon deemed necessary by the Board of
Mrectors to keep the membership well informed of the Associationm activities,

Article VIII. Board of Directors
Sectiom 1. The Board of Directors shall consist of the following:
a, The president

b. The most Immediate past president able to derve
c., The president-elect f{elected annually)
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d. Stace employees’ representative - Thig director is one whose employment
1s state sponsored and whose relatieon to peanuts principally concerns
research, andfor educactional, andfor regulatory pursuits.
e. Unived States Department of Agriculture representative — This director
is one whose employment is directly spongsored by the USBA or one of its
agencies ond whese relatlon to peanuts principally concerns vesearch, and/
ar educational, and/or regulatory pursuits.
f. Three Private Peanut Industry representatives - These directors are
those whose employment is privately sponsored and whose principal activity
with peanuts concerns: (1) the production of farmers' stock pesnuts;
(2} the shelling, marketing, and storage of raw peanuts; (3) the
production or preparation of consumer food-stuffs or mapufactured products
containing whole or parts of peanuts.
g- A person orlented toward research — to be named by the chafrman of
the Beard of Direectors of the National Peanut Council.
h. The executive secretary-treasurer - non-voting member of the Board of
Directors who may be compensated for his services om a part or full-time
salary stipulated by the Board of Directors In censultatlon with Finsnce
Committee,
i. The president of the Kationzl Pesput Council - a non-voting member,
Section 2. The Boayd of Directors shall determine the rime and place of
regular and special meetinge sod may aurhorize or divect the president te
call special weetings whenever the functions, programs, and operations of
the Aszociatlion shall require special attention. All members of the Board
of Directors shall be given at least 10 days advance notice of all meetings;
except that in emergency cases, three days advance notice shall be sufficient.
Section 3. The Board of Directors will act as the legal representative of the
Assaclation when necessary and, as such, shall adminiscer Asscciation
properties and affalrs. The Board of Directors shall be the final authority
an these affairs in conformity with che By-laws.
Section 4. The Board of Dirsetors shall make and submic to this Associztion
such recommendations, suggestions, funcecions, operations and programs as
may appear necessary, advisable, or worthwhile.
Scctlon 5. Contingencies not provided for elsewhere in these By-laws shall be
handled by the Board of Dlrectors in a manner they deem desirable.

Article IX, Commlttees

Seetion 1. Members of the Committees of the Association shall be appointed by
che precldent and shall serve 2-year terms uniess otherwise stipulated, The
president shall appoint a chairman of each Committee from among the incumhent
vommitceeman. The Board of fireccors may, by a two-chirds vote, relect
Committee appointments. Appointments wade te £111 unexpected vacancies by
incapacity of any Committee membey shall be omly for the unexpirtred term of
the incapacitated commicteemsn. Unless otherwise specified 1n these By-laws,
any Cowmittee wmember may he veappolnted to succeed himself, and may serve
on two or more Committees concurrently bub shall not held concurrent chailr-~
manships. Initlally, one-half of the members, or the nearest (smaller)
part thereto, of each Commictee will serve one-year terms as designated by
the prealdont.

g, Finance Committee: This Commitree shall include at least four members,
one each representing State-, and USDA~, and twoe from Private Buginess —
segments of the peanut lndustry. This Committee shall he responsible for
preparation of rhe Financlal budger of the Assccistion and for promoting
sound fiscal policies wlithin the Asspciation, They shall divect cthe audit
of all financlal records of che Assocfation annually, and make such recom-
mendations as thay deem necessary of as requested or directed by the Boavd
af PDirectors. The term ¢f the Chairman shall c¢iose wich preparation of

the budger for the following wear, or with the close of the annual

megting ar which a report 1s given on the work of the Finance Comnitcee

241



under his Chedrmanahip, whichever is later,
b. WNominating Committee: This Committee shall consist of at least three
members appointed to one-year terma, ene esch representing State-, USDA-,
and Private Busineas - segments of the peanut industry. This Committee
shell neminate individual members te £111 the positiona as described and
in the menner set forth In Articlas VII and VIIT of these By-lsws and
shall convey thelr nomipations to the president of this Assoclation on or
before the date of the Annual Meeting. The Committee shall, insofar as
possible, make nominatloms for the presidemt-elect that will provide a
balance among the varlicus segments of the Industry and a rotation among
Federal, State, and Industry memberz, The willingness of any nomines to
accept the responalbility of the position shell be ascertained by the
Committee {or members making nominationa at general meetings) prior to
the election. No person may succeed himself as a member of this Committee.
¢, Fublications and Editorial Committee: This Committee shall comsist of
at least three members sppointed for indeterminate terms, one each
representing State-, USDA-, and Private Business - sepments of the peanut
industry. This Committee shall be responsible for the publicetlon of the
proceedings of all generel meetings and such other Assoclation spensored
publications as directed by the Board of Directors in consultatlon with
the Finsnce Commlttee. This Committee shall formulate and enforce the
editorial policles for all publicatiens of the Associlation, subject to the
directlves from the Board of Directora.
d. Peanut Quality Committee: Thia Committee shall inelude at least aeven
members; one each actively involved In research in peanut — (1) varlecal
development-, (2) production and merketing practices related to quality-,
and (3) phyalcal and chemical properties related to quality-, and one
each representing the Grower—, Sheller-, Manufseturer—, and Services—
{Peaticides and Harvesting Machinery, in particular) segments of the
Feanut Industry. This Committee shall actively seek lmprovement in the
quality of raw and processed peanuts and peanut products through prometion
of mechanisma for the eluncldation and solution of major problems and
deficlencies.
e. Public Relatlions Committee; This Committee shall include at least
2#lx mewmbers, one eesch representing the State-, USDA-, Groewer—, Sheller-,
Manufacturer-, and Services—, segments of the peaput industry. Thie
Committee shall provide leadership and direction for the Asscciation in
the follewing areas:

(1) Membership: Development and Implementation of mechanisma to create

interest in the Assoclation and increase lts membership.

(2} Cooperation: Advise the Boerd of Directors relative to the extent

and type of cooperation and/or affiliation this Associstion should pursue

and/or support with other organizations.

(3) Neerolopy: Proper recognition of deceased members.

{4} Reselutions: Proper recognition of special services provided by

members and friends of the Associstion.

Article ¥, Divislons

Section 1. A Divielon within the Assoclation may be created upon recommendation
of the Board of Directors, or members may petitlon cthe Board of Directors
for such atatus, by a2 two-thirdas vote of the general membership. Likewlse,
in a gimilsr manner a Divieion may be dissolved.

Section 2. Divielons may eatablish or dissolve Subdivisions upon the approval
of the Board of Directors,

Section 3. Divislons mey make By-laws for thelr own govermment, provided they
are consistent with the rules and regulations of the Association, but no dues
may be assessed., Divieions and Subdivielons may elect officers (chairman,
vice-chairman to succeed to the chairmanship, end 2 secretary} and appoint
committees, provided that the efforts therof do mot owverlap or conflict with
those of the officers and Committees of the mein body of the Assecclation.
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Article XI, Amendments

Section 1. Proposed amendments to chese By-laws must be submlitted to the
Board of Directors whose recommendatlon will then be conesldered at the next
regular snnual meeting of the Associarion except as provided in Section 2.

Section 2. Amendments shall be adopted only when s majorlicy of those holding
individual membership rights vote and then only by the vote of two-thivds
of those veting. If a majority of the individual members are not in
attendance 8¢ the first vegular annual meeting following announcement of
proposed amendments, the executive secretary-treagurer shall mail to all
such mombara of the Assoclation ballote concerning such amendments. Members
ghall be allowed thirty days to raturn mailed ballots afrer which the vocte
of thoae returning such ballots shall be binding subject to the regulations
above. Tailure of a mejority of the members te return thelr ballots within
the allotted time denctes rejection of the proposed amendment.

Section 3, Proposed smendments slated for adoption or rejection muat be
brought to the attention of members elther by letter or through Assoclaticn
publications at leasr thirty days prior to consideraclon for final adoprion.

Adopted at the Annual Business Meeting
of the American Peanut Research and
Educetion Assoclation, Imc., July 18,
1972, Albany, Geaorgia.
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AMERICAN FEANUT

SUSTATNING MEMHERSHTPS

Arnderacn's Peanute

P. 0. Box 619

opp, Al.  36LET

Attn: James B. Anderson

A, B. Carmichasl Company
Prokera & Mamufacturer's Agents
Shelled Pearute

2353 Christophers Walk, N.W.
Atlants, Ga. 30327

Attn: Broadus Carmichaegl

OFC Intermational

Besat Fooda Research (enter

1120 Commerce Avenus

P, Q. Box 1534

Unlon, N.J. O7083

Attn: DTanlel Melnick, Vice FPrea.

Production Regearch and

Guality Control

Denigon Peanut Company
Denison, Tx, TFLO20
Attn: Georgs Morrow

Derby Foods, Inc.

3327 West L3th Placs
Chicago, Ill. 60632
Attn: B. B. Tierney

Dothan 0il Mill Compary
P. 0. Box LS8

Dothan, 41, 36301
Attn: J. Ha BryeBon, Jr.

Gold Kipt Pegnuba, Ine,.
3348 Pemohtree Road, N.E.
P. 0. Box 2210

Atlanta, Ga. 30301
Atin: H. B. Anderson

Hershey Foods Corperation

Hershsy, Pa., 17033

Attn: E, W. Mayors
Director of Research

Keel Pganut Campany, Inc.
P. 0. Box 378
Greenville, N.C. 27834
Attn: Jampes T. Keel

244

MEMEERSHIP LIST
REGEARCH AND EDUCATION ASSOCIATION

July, 1973

Lilliston Corporation
P. 0. Box LO7T

Albany, Ga. 31702
bttn: William T. Mille

M & M/Mare - Albany Plant
P, 0. Box 3289

Albany, Ga. 31706

Attn: Gayle W. Manlay

Oklahoma Peanut Commissicon
P, 0. Box D
73046

Madill, Ok,
bttnt

Paul Hattewsy Company
P. 0. Box 669
Cordele, Ga.

Attn:

31015

Pganut Butter Manufacturers and Nutb
galters Assceciatlion

807 Jefleraon Fuildine

1225 19th Strest, H.W.

Waghington, D. 0. 20036

Attn: Jamea E. Mack

Pender Peanut Corporation
P, 0. Box 38

Greenwood, Fl. 32043

Attn: Robert Pender

H. B, Reege Candy Compamy, Inc.

Hershey, Pa. 17033
Attn:

Stevens Industries
Dawgon, Ga. 31742
Attnsy O, M. Uruikshank

Turner Sales and Supply, Ino.
P. 0. Box BLT
31754

Tifton, Ga.

tttn:  Luther Turmer

Tnited States Gypeum Company

101 Sonth Wacker Irive

thicage, I11. 60606

Aftn: W. T. McEwen
Department 1h0~6

wWilllsm Flanagan, Exec. Secretary

K. F. Hudgine, Becretary=-Treagurer

George D, McCleen, Vice President



Yirginia Peanut Growers Associmtiom

Capron, Va. 23839

Attn: Rusesll C. Schools
Exaontive Secretary

ORGANIZATIONAT MEMBERSHTPS

Llabapa Peanut Producers Association
P. 0. Box 1232

Dothan, 4l. 36301

Attn: James Earl Mobley, President

Alford Refrigeration Warehouse
P. 0. Box S0BB

Tallas, Tx. 75222

Attr:  PBryant Shumpert, Sales

All Amerizan Nut Company

16501 Valley View

Cerritos, Califormia 90701

Attn: Willlam V. Ritchie
Pregident

Birdsong 3torage Company
Lock Drawer 1400
Suffolk, Va. 23434
Lttn: W, J. Spain, Jr.

Jack Oockey Brokerage Co., Ins.
F. 0. Box 1075
Buffolk, Va.

Attng

23h3L
John Jockey, Jr.

Figher Wut Compeny

2327 Wycliff Strest

St. Paul, Mn. 5511}
Attn: Louis R. Smerling

General Foods Corporation
250 North Street

White Flainp, New York 10602
4ttn: J. J. Sheshan

Georgia Aerioultural Commodity
Commission for Peamata
113 Bagt Fourth Street
Tilton, Ga. 31794
Attn: George P, Donaldson
Executive Secretary

Gorman Peanuts
P, 0. Box 698
76545

Gorman, Tx,
Attn: T, H, Birdeong, IIT

Harrington Manufacturing Company, Inc.
Lewisgton, ¥. C. 27849
Attn: J. J. Harrington

yorge F. Hartnett and Company, Inc.
ohO Frontage Roed

Horthfisld, T1l. 60093

Attn: Geoorge F. Bartnett

Hobba-Adamg Engineering Campany
P, 0. Box 1306

suffolk, Va, 23434
Attn: James C. Adamp, IT

Inatitut De Recherches
Pour Les Huilesg et Oleagineaux IT
11 Bgquare Petrargue
75016 FParisz, France
Attn: Plerre Gillier
Director ol Peanut Department

J. B. James Brokerage Company
P. 0. Box 214

Suffolk, Va. 23434
Attn: TEuth J. Moore

Iaw and Company

Consulting and Analytical Chemigts
F. ¢. Box 1558

Atlanta, Ga. 30301

Attn: William W. MoBee

The Leavitt Corporation

F. &. Box 31

100 3antilli Highway

Everstt, Massachusetts 02149
Attn: James T. Hintlian, President

Charles Matthews Company
P, 0, Box 4059

Dallas, Tx. 75208

Attn: Charles 5. Matthews

Wational Peanut Corporation
Flanters Peamuts

200 Johnson Avenue

Suffolk, Va. 23434

Attn: D, M. Carter
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National Psanut Counoil

7900 Wegtpark Irive, Suite 713

Moleen, Ve, 22101

Attn; John L. Currisr, 