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CURRENT TRENDS IN THE WORLD SUPPLY AND DEMAND OF PEANUTS.
Perry Russ, President

National Peanut Council

Good Morning:

Thank you for allowing me to be part of your program. The Agenda is tight
and the presentations to be made will greatly impact on the entire peanut
industry. This is my fourth APRES Annual Meeting. Since attending my first
meeting in Richmond, Virginia, I concluded at that time that this body represents
the future of the United States Peanut Industry...we who are intimately involved
with Arachis Hypogaea cannot under any circumstances allow our worldwide
competitors to gain a strong foothold in basic or applied research. The entire
ballgame rests with you...a 1itany of concerned areas could follow at this
juncture; however, you, better than I, are acutely aware of our mission...our
goal.

In fulfilling our role as the world's most reliable source of good quality
peanuts at a price, the United States must maintain its leadership in the
laboratory and in the field through basic and applied research.

The National Peanut Council is prepared to serve you as a vehicle to
inform the industry of your findings. We have the facility to reproduce, in shirt
sleeve language, your latest technological innovations. All we ask is that a
summary suitable for reproduction accompany the work to be published. The Council
reaches the large United States based peanut industry. Getting the message across
as to what is occurring in your realm of endeavor is a key to the future and we
are most assuredly prepared to fulfill this role.

When Fred Cox called me and asked that I participate on your program...
frankly, 1 was somewhat perplexed...what can I tell you about peanuts in a
substantive manner...among you sit experts in virtually every research and
academic discipline involving groundnuts. The topic...Current Trends in World
Supply and Demand of Peanuts, sounded intriguing, and...by capitalizing the
situation, I will bring some key points home.

The work being done by those of you involved with the United States Agency
for International Development -- Peanut CRSP -- know far more about peanut
production and the future role these isolated countries will play on the world's
market than I. Most assuredly, were it not for you, many in our industry would
have found this type of research project most repugnant and detrimental to the
United States Peanut Industry. For as we compete on the larger stage...Europe,
the Middle East, Asia, etc, the results of the work being done under the AID/CRSP
may provide us with a yet to be recognized competitor...Now a little competition
is good...it keeps you alert...it hones your instincts...but to be at a
competitive disadvantage is most unrewarding and unfulfilling...playing catch-up
ball is tough...internationally, we have not fully recovered from the 1980 crop
disaster. You who are participants in the AID/CRSP have a dual responsibility...
first to your mission...secondly and just as important, to the United States
peanut industry and taxpayers.

In speaking with Dave Curmins, Loren Schulze and others, we find that our
industry can be the beneficiary of most of the work being undertaken. With our
tremendous ability to transmit the word, through the county extension service
network, and the adaptability of the domestic industry, positive results can be
and will be realized.

The pressure to produce quality and grades at a price was never greater
than it is today...we can chuckle to ourselves over the quality, or lack thereof,
of those peanuts imported into the United States in 1980 and 1981, but the United
States is looked to as the top producer of high quality groundnuts. It appears
with some justification that we are held to a higher standard.

The world marketplace is one in which trading occurs virtually year
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round...during our planting season, the Southern Hemisphere is harvesting...when
we harvest, they plant, and the Pecple's Republic of China virtually has a triple
crop...two in the South and one in the North...Generally, peanuts are available
twelve months during the year with as many variables as there are grades and
varieties of peanuts.

Quality, grade, price, and availability, are the basic criteria...where do
we fit in?...ideally on all levels...but more realistically we are purveyors of
quality grades which are in good supply and readily available.

Although third in terms of world peanut production, the trading medium in
the world market is the J.S. Dollar, and we export about one-third of all peanuts
traded on foreign markets.

In addition, other factors such as former colonial ties...pound-sterling
trading agreements...franc trading agreements...preferential exchange rates...all
play a vital role.

Global peanut production figures for 1983, while not officially confirmed,
are expected to be 2 million tons less than 1982 (with the latest estimate set at
17.6 million tons). In Africa some peanut producing countries such as the Gambia,
Senegal and Niger, have produced a crop larger than anticipated, but these
increases have been more than offset by the drought-reduced crop prospects in the
Republic of South Africa and Nigeria.

Planted acreage in the U.S. is up marginally from last year but USDA
officials predict that the 1983 crop will be about the same as it was in 1982 or
1.55 million metric tons total production with approximately 200,000 metric tons
available for the export market.

With regard to competitive sources, the following is a brief analysis of
the three major peanut producing countries which vie for the same markets as we
do. The principle competitors are: The Republic of South Africa, Argentina and
the People's Republic of China. The world's largest producer of peanuts, India
with 5.5 million metric tons produced in 1982, exported approximately 50,000
metric tons of peanuts. Their exports are primarily destined for the Soviet Union
and the Eastern-bloc countries which have a Rupee agreement with the Government of
India.

BEGINNING IN OUR OWN HEMISPHERE...Down South...way down South

Argentina harvested its 1983 crop in March and the production was
estimated to be about 135,000 metric tons, a substantial drop from the 215,000
metric tons produced in 1982. Argentine exports during 1983 are estimated to be
48,000 metric tons and are traditionally targeted for western Europe.

The Argentines have been successful in their exports because prices have
been sufficiently lower than other origins. In many markets, where bulk buying is
stressed, the Argentines have been able to maintain a steady demand in their
product world-wide.

MOVING FROM THE WESTERN HEMISPHERE TO AFRICA...

For the second year in succession, a majority of the countries in the
Sub-Sahaelian region of the continent have experienced record droughts which not
only have threatened cash crops but have pushed some developing countries on the
brink of starvation. In previous years only one southern African country has been
able to withstand the economic disaster thrust upon its neighbors. That country,
the Republic of South Africa, is now experiencing the same fate as its neighbors,
and in the case of peanuts, they have become a net importer for the second
consecutive year. 1983 will no doubt be South Africa's worst year for
agriculture. The total peanut crop is estimated to be only 83,000 metric tons,
compared to 309,000 metric tons in 1981. The indigenous peanut to South Africa,
the NATAL, is similar to the U.S. Spanish peanut and is highly competitive with
U.S. kernels in Europe, especially West Germany. In addition to high quality, the
NATAL is usually priced somewhat lower than U.S. peanuts which gives the Seuth
African nut an even greater competitive advantage. At this juncture, South-Africa
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has purchased large quantities of Argentine kernels to supplement their domestic
production. Some quantities of U.S. kernels have been purchased but clearly more
purchases will be required to meet their domestic edible demand. In the absence
of the South African NATAL, the U.S. industry hopes to induce buyers to switch to
U.S. grades not as a one-time only substitute but as a permanent, stable supplier
of quality kernels. Total imports expected by South Africa during 1983 are
estimated to be 34,000 metric tons.

FROM AFRICA WE MOVE TO ASIA AND THE PEOPLE'S REPUBLIC OF CHINA

On mainland China, the marketing and crop production techniques for
peanuts remain shrouded in secrecy known to only a few, but trade analysts report
that the delivery of the first of the late 1982 crop in Europe. is good. No
further offers are expected until the opening of the 1983 season, which is
scheduled in Autumn at the annual trade fair in Canton which conincides with U.S.
harvest. The peanut crop in China has been increasing in recent years and there
is the distinct possibility that good quantities of edible peanuts will be offered
in 1983. One of the problems with Chinese kernels is that their shelf life is
very short and European manufacturers have complained about rancidity after
processing.

China is most competitive with the U.S. in Japan where an aggressive
marketing campaign has been waged. The Chinese have a marketing manager, based in
Tokyo, who speaks fluent Japanese, cheaper transportation costs, and effective
marketing, the Chinese have been able to penetrate the Japanese market quite
successfully.

WHILE THE THREE ABCVE MENTIONED COUNTRIES, THE PEOPLE'S REPUBLIC OF CHINA,
the Republic of South Africa and Argentina, provide the most consistent
competition for the U.S., these suppliers alone are by no means the only ones
pursuing our international markets.

MANY PEANUT PRODUCING AREAS ARE THIRD WORLD DEVELOPING COUNTRIES, where
the economy is highly controlled and peanut supplies may vary from year to year.
In 1983, the Gambia, whose main foreign exchange earner is peanuts, is
anticipating one of its best peanut crops in several years -- set at 128,000
metric tons with 87,500 designated for export. The Senegalese crop is reported to
be higher this year also, and of the 955,000 metric tons expected from that
Western African nation, 50,000 will enter the export market, primarily designated
for France which under the Mitterand Government has stressed trade with
French-speaking countries.

IN SUDAN that country has a bilateral agreement with Saudi Arabia which is
financing peanut R & D to improve Sudanese technology, yield and quality of
peanuts. Sudan also competes with the U.S. in Mediterranean markets such as [taly
and Spain.

MALAWI, a small land-locked country in southern Africa, had competed with
the U.S., primarily in the U.K. but production has decreased because the
Government was offering higher prices for other cash crops such as Tobacco and
Maize. Exports from Malawi are expected to be about 9,600 metric tons, up from
5,000 in 1982.

IN SUMMARY,

The outlook for 1983 remains challenging for the U.S. industry. Distortions of
the market have begun to make themselves felt with the absence of the South
African Natal. Prices are firming up from some of the less expensive origins, but
most producers will refrain from committing the majority of their corps until the
U.S. harvest begins. The U.S. continues to be faced with an inflated dollar
against other currencies, and in the developed markets of Western Europe the
general sluggish condition of those economies result in a decline of SNACK FCODS
in general. In the face of what might seem insurmountable odds, what is the
National Peanut Council doing to stimulate international trade of U.S. peanuts???
The Council's Export committee, whose objective is to develop and expand overseas
markets for U.S. grown peanuts, participates in USDA's Foreign Agricultural
Service's Cooperative Market Development Program...the Export Committee utilizes

13



Government funds as well as contributions from industry producer and sheller
organizations for export promotion activities.

The COMMITTEE is responsible for conducting overseas market surveys, for
participating in cooperative promotional projects with foreign processors, for
sponsoring industry trade team travel and foreign team visits to the U.S., for
1iaison with U.S. and foreign government agencies involved in international trade,
for development of export promotion publications and newsletters and for working
with overseas traders, buyers and processors of peanuts to improve the trading
environment and the expansion of U.S. peanut exports.

Since 1978, the Export Committee has had full time staff to support the
Council's effort. The annual export budget has increased three-fold in the past
four years. In FY '83, we are participating in 16 cooperative projects in eleven
markets. Processors participating in the program must agree to use exclusively
U.S. grown peanuts in the product to be promoted, must identify the U.S. origin on
the package and must fund at least 50% of the total cost of the activity.

Projects have included salted peanuts, dry roasted peanuts, in-shell peanuts and
peanut butter promoted through print and media advertising, trade and consumer
promotion, point-of-purchase displays, in-store sampling and test marketing.

CURRENTLY, THE MAIN MARKETS FOR U.S. PEANUTS ARE:

Canada, the single largest importer with 46,000 metric tons, followed by the U.K.
with 37,000 metric tons, and the Netherlands with 36,000 metric tons. These three
markets account for nearly 60% of total U.S. exports.

The supply/demand cycle for peanuts on a world wide scale has
traditionally been one of greater supplies than has been the demand. Yet, the
demand for high quality peanuts within specific grades has been on the up-turn.

We must realize that each country with whom we do business has its own
unique customs. Peanut butter may be thought of as not being fit for animal feed
or is a highly prized staple. We must overcome the "monkey-nut" syndreme. We
must become the brand-leader in supplying our customers with a product they can
rely upon and readily use. Of course, great strides have been made in the area of
market penetration...we know we have our major work before us...we must
continuously reinforce the concept that the United States is the top producer of
high quality peanuts on which the world can rely.

Thank you again...I am, indeed, honored to be a participant and stand
ready to join you in our combined efforts to be the best.
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Germplasm for Use in Genetic Enhancement of Peanut Genotypel/. A. C. Mixon*,
R. 0. Hammons, USDA-ARS, and W. D. Branch, University of Georgia, Coastal Plain
Station, Tifton, Georgia 31793.

ABSTRACT

Peanut germplasm evaluation by the authors and other peanut scientists for
resistance or immunity to diseases has shown that there were 25 genotypes
resistant to bacterial wilt, 137 to early or late leafspot, 131 to peanut rust,
and two to several respective genotypes that had seed resistance to Aspergillus
sp., and plant resistance to Cylindrocladium black rot, collar rot, pod breakdown,
Southern blight, etc. There were several cultivated, wild and/or exotic
genotypes resistant or immune to bud necrosis, clump, mottle and rosette viruses.
Jne to many genotypes were found to be resistant or tolerant to the major insect
pests ar nematode diseases of peanut. Multiple resistant or tolerant reaction to
some of the major peanut diseases was evident.’

INTRODUCTION

Through conventional breeding programs scientists have been successful in
developing cultivars with favorable yield and quality, with limited resistance to
pests and other desirable traits. Better evaluation and utilization of peanut
germplasm resistant or immune to peanut pests may be critical to the future of
enhancing productive cultivars and to commercial production. Therefore, it is
of great importance that conventional and novel steps be taken to genetically
manipulate peanut germplasms so that superior cultivars with resistance to major
pests be developed in the future. Numerous pesticides presently are being used
to produce peanut, but because of public opposition to toxic chemicals and their
expense to producers, resistance to pests and tolerance to environmental stresses
should be major thrust areas.

A limited number of germplasm lines is known to have various levels of pest
resistance. However, more than 10,000 cultivated accessions and numerous wild
species of peanut are available for further exploitation. No single genotype or
species has resistance or immunity to all the major pests. Also, many germplasm
sources with favorable traits are unadaptable to conventional production or have
barriers to reproductive compatibility. Therefore, a concentrated effort should
be made toward a major break-through in developing superior pest resistant peanut
cultivars. Breeding and manipulating techniques are known or are being developed
to incorporate genetic resistance into productive peanut genotypes.

The purpose of this paper is to group the previously known and recently
developed disease resistant or tolerant peanut genotypes, and, genotypes with
known insect or nematode resistance for use by peanut scientists.

The authors wish to acknowledge the generous assistance of Robert Lynch,
entomologist, USDA-ARS, Coastal Plain Station, Tifton, Ga.

Y Some species names or genotypes used in this paper have not been formally
published. (See end of text for statement on resistance.)
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LIST OF ABBREVIATIONS, PREFIXES AND SUFFIXES:

AR Aspergillus Resistant 1 Immune

AF Aspergillus flavus ICG ICRISAT Groundnut Germplasm
AH Arachis hypogaea J Junagadh

BND Bud Necrosis Disease MR Moderately Resistant

BW Bacterial Wilt NC North Carolina

CA Cercospora arachidicola NC Ac N. C. Accession

cP Cercosporidium personatum NCGP N. C. Germplasm

CBR Cylindrocladium Black Rot PA Puccinia arachidicola

CPES Coastal Plain Experiment Station PI Plant Introduction or Inventory
EC Economic Crop PCY  Peanut Clump Virus

F Florida PMVD Peanut Mottle Virus

FESR Federal Experiment Station PSV  Peanut Stunt Virus

(Puerto Rico)
GFA  Georgia, Florida, Alabama

R Resistant
RMP  Retourner Mani Pintar

GH Georgia Hybrid, or . .
Groundnut Hybrid RHP  Regional Morthern Population
6K Gold Kist SA Sphaceloma arachidis

SR Sclerotium rolfsii

GKBS Gregory, Krapovickas, Banks,

Simpson SB Sclerotinia Blight
GKP  Gregory, Krapovickas, Pietrarelli VA Virginia
HG Hybrid Groundnut VGP Va. Germplasm
HLK  Hammons, Langford, Krapovickas W Verticillium Hilt

HP Hammons, Porter
HR Highly Resistant
SOURCE OF GENOTYPES AND METHOD OF LISTING

The latest known documentation of pest-resistant peanut genotypes evaluated
by the world's peanut scientists were researched. The order of listing in the
tables is not in relation to the level of resistance or tolerance. Where
appropriate the genotypes are given in alphabetical or numerical sequence.
Because of the variability of ratings of genotypes by different scientists, there
was no way to determine relative compatability of their evaluations. Also,
genotypes resistant in one environment may not have the same resistance reaction
to the causal agent in another environment. More information on the relative
resistance may be obtained from the literature given in the references or from
the scientist who evaluated the genotypes.

RESISTANCE TO EARLY AND LATE LEAFSPOTS

In Table 1 are 76 Arachis hypogaea L. genotypes with various levels of
resistance to Cercospora arachidicola Hori, Cercosporidium personatum (Berk. and
Curtis) Deighton or both. Although all genotype identities are not given, 6]
accessions of Arachis species were found to be resistant or immune to one or both
of these pathogens. The greatest resistance is within the wild species that have
genetic barriers to crossing with A. hypogaea genotypes (Table 2).

Early and late leafspot of peanut are recognized to be the most world-wide
economically important diseases that reduce peanut production. Pod yield losses
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of up to 50% have been noted where no chemical control measures were used. Even
with the use of costly pesticides, losses of 10% have been estimated. Although
several peanut genotypes have shown some resistance to leafspot infection, there
are no current cultivars with acceptable leafspot resistance. Information herein
indicates that resistant genotypes may be found among a great amount of genetically
diverse germplasm resources in the U. S. and other peanut producing countries.
RESISTANCE TO RUST

In Table 3 are 62 A. hypogaea genotypes that have been identified as having
resistance or moderate resistance to peanut rust (Puccinia arachidis Speg.).
In Table 4 are 69 Arachis wild accessions found to have high resistance or
immunity to P. arachidis infection.

Peanut rust has become a major threat to peanut production in Asia, Africa

and Australia. For many years it was and still is a major threat to peanut
production in the Caribbean, in the semi-arid tropics, including certain countries
~in Central and South America. Peanut rust annually is a problem in South Texas
and occasional outbreaks occur in localized areas of Georgia, Florida, Alabama,
North Carolina, Virginia and Oklahoma. The disease has been reported in all

major peanut producing countries of the world. Peanut rust is a major cause of
losses in yield and quality of peanut extensively in areas where the disease
occurs. Although chemical applications offer considerable control, they are
expensive and effective fungicides are not readily available in the countries
where the disease is endemic and serious.

Several accessions of wild Arachis species apparently are immune to rust,
but crossing compatibilities have yet to be perfected for transferring genes to
cultivated genotypes. Although there has been extensive evaluation of rust in
India, there is no organized systematic evaluation of genotypes in the U. S.
because it is not economically important.

RESISTANCE TO AFLATOXIN-PRODUCING STRAINS OF ASPERGILLUS SPECIES

In Table 5 are 17 peanut genotypes found to have moderate to good resistance
in laboratory evaluation to aflatoxin producing strains of Aspergillus species.
This resistance is related to the intact testa of sound-mature seed.

Aflatoxin producing strains of Aspergillus flavus Lk. ex Fr. are an acute
problem in the peanut producing areas of the world. Aflatoxins are highly toxic
to animals and may induce cancer when ingested in undertermined sublethal amounts.
This problem poses a constant threat to the peanut industry (losses of 1-8% at
U.S. delivery points each year), but it is most severe in years when fields of
peanuts are subjected to drought stress late in the production season. For
example, in 1972 about 30% of the peanut production in Alabama and 10% in Georgia
were contaminated with the fungus. [In 1980, a sizeable portion of the U.S. peanut
production was contaminated and was unsuitable, except for oil, for use for animal
food. That year 27, 24, 13, and 10% of the peanut crop in Alabama, Virginia,
Georgia, and North Carolina, respectively, was contaminated with the toxic mold.
Peanut farmers, processors, and end-use manufacturers consider the aflatoxin
problem to be number one for the entire industry.
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RESISTANCE TO CYLINDROCLADIUM BLACK ROT (CBR)

In Table 6 are given 71 peanut genotypes that have shown resistance to
Cylindrocladium black rot [C. crotalariae (Loos) Bell and Sobers]. This is a
devastating disease of peanut in Virginia and North Carolina, and its incidence
in Georgia, Florida and Alabama is increasing. In some areas in North Carolina
and Virginia, yields have been reduced 75%, and grade and quality are seriously
impaired. CBR was identified in Georgia in 1965, found in South Carolina by
1968, in Virginia and North Carolina in 1970, in Alabama in 1972, and in Florida
in 1976. The disease is a major threat in these areas, but is thought to be a
threat to other peanut areas. There are no consistently effective economical
control measures, except resistant cultivars and rotation. Currently, there is
no extensively grown peanut cultivar with any appreciable resistance to the
disease. Adapted improved genotypes are the most feasible method of preventing
CBR losses.

Many genotypes have been evaluated for CBR resistance. The evaluations first
indicated that spanish-types were a source of resistant genotypes, but resistant
genotypes have been found in virginia and valencia types. Although several lines
have been identified as being somewhat resistant, there is evidence of variation
in infection at different locations indicating presence of different virulent
strains of the pathogen. This causes breeding for resistance to be more complex.
Although evaluations have been carried out, these have been limited in scope and
continuity.

RESISTANCE TO COLLAR ROT

In Table 7 are given two peanut genotypes that were reported to have some
measure of resistance to Collar Rot, Diplodia gossypina Cooke. The disease is
sporadic in its evidence on peanut in the southern United States. It is usually
thought to be a saprophyte and wound parasite. Clean cultural and crop rotation
methods widely used in the peanut producing areas have been highly effective in
suppressing the causal agent.

RESISTANCE TO POD BREAKDOWN

Pythium myriotylum Drechs., alone or in combination with Rhizoctonia solani
Kuehn. usually is associated with the disease known as pod breakdown in the
North Carolina and Virginia area of the United States. The more resistant peanut
genotypes to these fungi in research evaluations are given in Table 8. These,
together with gypsum applications and certain cultural practices, have been

effective in reducing the losses in problem areas.
RESISTANCE TO SOUTHERN BLIGHT

The disease of peanut caused by Sclerotium rolfsii Sacc. has been called
southern blight, stem rot, white mold, Sclerotium blight, root rot, etc., and it
is a problem in many peanut producing areas of the world. Although no peanut
genotypes are known to be highly resistant to this saprophyte with facultative
parasitic capability, the genotypes in Table 9 have been reported to have some
tolerance. However, rotation with grass crops and deep turning of surface litter
have been widely used since the early 1960's in suppressing the severity of this
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causal fungus.
RESISTANCE TO VERTICILLIUM WILT

The incidence of Verticillium wilt caused by V. albo-atrum Reinke and Berk.
and V. dahliae Kleb. on peanut is usually not very widespread where good cultural
and rotation practices are used. The causal fungi have a very wide host range.
Therefore, incidence of the disease is possible which may cause considerable yield
reduction. In Table 10 there are 12 genotypes with measurable resistance to the
fungi.

RESISTANCE TO SCLEROTINIA BLIGHT

Sclerotinia blight, caused by S. minor (Lib.) de Barry, usually produces a
sudden wilt of the lateral branches of peanut, and infection progresses into the
main stem from the laterals. Differences in susceptibility of peanut genotypes
have been found. In Table 11 there are 7 genotypes that have been shown to have
some resistance or tolerance to the fungus in problem areas.

RESISTANCE TO WEB BLOTCH

Studies of the reaction of peanut to web blotch, Phoma arachidicola Marasas,
have revealed that in general the virginia and runner market types of A. hypogaea
were more resistant than the spanish market type. Two genotypes (Table 12) were
found to have some resistance to the fungus.

RESISTANCE TO BACTERIAL WILT

Bacterial wilt caused by Pseudomonas solanacearum E. F. Sm. is usually
considered a minor disease of peanut in the United States. It is a major problem
in China and Indonesia, especially when peanuts are grown in wet soils. In
Table 13 there are 25 genotypes found to be resistant in naturally or artifically
infected tests.

RESISTANCE TO VIRUS DISEASES

In Table 14 there are peanut genotypes found by researchers to be somewhat
tolerant to Bud Hecrosis Disease (BHD), Peanut Clump Virus {PCV), and Peanut
Mottle Virus (PHV) diseases. Ten A. hypogaea genotypes and six wild species
accessions listed in the table are somewhat tolerant to BND, nine A. hypogaea
genotypes are tolerant to PCV, and four genotypes have tolerance to PMV (or not
seed transmissible). No genotypes have been found to have measurable resistance
to Peanut Stunt Virus (PSV).

In Table 15 there are 18 genotypes workers have found to be resistant to
the peanut rosette virus disease.

RESISTANCE OR TOLERANCE TO INSECTS

Among A. hypogaea genotypes and/or wild Arachis species, those listed in
Table 16 have been determined to have less insect damage because of non-preference,
tolerance, and/or antibiosis to insect damage by fall armyworm, lesser cornstalk
borer, potato leafhopper, thrips, two-spotted mite, and southern corn rootworm.
The nature and extent of reduced peanut damage by these genotypes may vary with
the pest. Therefore, an understanding of the insect, host and environmental
interaction is beyond the scope of this paper.
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One cultivated peanut genotype, Southeastern Runner 56-15, and two wild
species, are reported to have resistance to the fall armyworm, 12 NC lines and
six wild species have resistance or tolerance to the potato leafhopper, eight
wild species are reported to resist the two-spotted spider mite, and 8 lines have
shown resistance or tolerance to the southern corn rootworm.

RESISTANCE OR TOLERANCE TO NEMATODE SPECIES

The root-knot nematode, Meloidogyne arenaria {Neal) Chitwood, is a major
parasite of cultivated peanut in the southeastern United States. However, in
most instances, good rotation, land preparation and cultural procedures usually
keep the extent of damage to an acceptable minimum. In extensive evaluations and
screenings among several hundred A. hypogaea genotypes, Minton and Hammons (P1.
Dis. Reptr. 12: 944-945, 1975) showed that none of the entries tested exhibited
any reSistance to M. arenaria. However, Banks (see ref. in Table 17) found that
Arachis species section Rhizomatosae (PI 262268) was resistant to M. hapla
Chitwood rootknot nematode. Two genotypes given in Table 17 were found to be

resistant to lesion nematode, Pratylenchus brachyrus (Godfrey) Felip Sch.
MULTIPLE RESISTANCE TO BACTERIAL WILT, LEAFSPOTS, SCAB, AND/OR RUST
In Table 18 56 A. hypogaea peanut genotypes are listed that are among those
studied with multiple resistance to some of the major peanut pests. One genotype
(PI 393641) was found to have resistance or tolerance to Pseudomonas solanacearum
(PS), Cercospora arachidicola (C.A.}, Cercosporidium personatum (C.P.), and
" Puccinia arachidis (P.A.). Two (P.I.'s 259747 and 350680) were resistant to
C.A., C.P., Sphaceloma arachidis (S.A.)}, and P.A. Twelve were resistant to C.A.,
C.P., and P.A. Several were resistant to two of the pathogens.

In Table 19 seven accessions of Arachis wild species are listed that have
multiple resistance to several major pests. For more information on the specific
identification refer to the tables with specific pest reaction.

Among other genotypes with multiple resistance not given in the tables are
Argentine resistant to Cylindrocladium black rot (CB) and Verticillium wilt (WW);
VA 81B, resistant to CBR, Pod breakdown, and Sclerotinia blight; NC 8C resistant
to C. arachidicola (C.A.) and Southern blight (SB); NC 3033 resistant to CA,

CBR, SB and Sclerotinia blight; and PI 365553, resistant to SB, lesion nematode
and Sclerotinia blight (Otner multiple resistance in respective pest tables).
POTENTIAL FOR USE OF PEST RESISTANT GERMPLASM
TO ENHANCE ECONOMICAL PEANUT PRODUCTION

From the information on resistance studies of A. hypogaea and wild species
genotypes given herein, it is evident that there are several germplasm sources
* of pest resistance that may be utilized to incorporate resistance traits into
improved peanut genotypes of favorable quality and adaptability. Although this
listing may not be complete and many other peanut germplasms have not been
evaluated for pest resistance, there are high levels of resistance already known
to some of the major pests, especially in the wild peanut species.

Most exotic peanut germplasm is poorly adapted and requires the transfer of
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dasirable genes to adapted genotypes. A coordinated program to collect,

maintain, evaluate, and enhance the peanut germplasm program through efforts of
various peanut scientists should help speed up the development of peanut genotypes
with improved yield, quality and resistance to major pests currently known.

Since the peanut is one of the major food crops in many countries, it is
imperative that an adequate, steady, and predictable supply of peanut, and high
quality peanut 0il, be maintained by efficient, economical production methods.

Production costs have been rapidly increasing, especially from the appli-
cation of chemicals necessary for controlling peanut pests. Yields of high
quality peanut have reached a plateau in the U.S. It is obvious that if great
strides are not made in improving pest resistance, and enhancing genetic and
reproductive mechanisms, production costs may approach or exceed the market value
obtained by the producer. Production costs currently are at or below the break
even point under high management programs used. in the United States.

Genetic manipulation techniques of peanut using wild species are somewhat
poorly understood. Genetic linkage groups, for the most part, are unknown or
misunderstood. No genes have been mapped or associated with different chromosomes.
Cytological analyses are difficult to perform and often unrepeatable. Isogenic
lines have yet to be established for specific genetic traits. Estimates of
heterosis and combining ability are meager, and inheritance patterns are difficult
to establish. Little is known of physiological genetics.

[Note: Authors and reviewers warn that there are great variation in the use
of ‘resistance' of genotypes by workers cited in this report. Some report
resistance for the top most genotypes, other include all but the susceptible.
Therefore, information interpretation may require knowledge of checks used for
comparisons.]
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Table 1. Peanut (Arachis hypogaea) Genotypes Resistant to (Cercospora arachidicola
(C.A.) or Cercosporidium personatum (C.P.))Leafspot Diseases.

Genotype Resistance* Genotype Resistance*

Identity C.A. C.P. References Identity C.A. References

P.I.'s (U.S. NC Accessions

PI 109839 * 3,4,6,10,11,14 NC 3033 * 2,4,7,9,10

PI 162857 * 4,14 NC Ac 927 15

PI 196604 * 6,10,11,14 NC Ac 3139 * 7

PI 196652 * 10 NC Ac 17030 15

PI 196658 * 10 NC Ac 17124 15

PI 196677 * 10 NC Ac 17129 15,18

PI 203395 * * 9 NC Ac 17130 15

PI 203396 * 10 NC Ac 17132 15

PI 203397 * 9,10 NC Ac 17133y 16,19

PI 215696 * 17,19 NC Ac 17135 16,19

Pl 259639 * 14 EC Lines

P1 259747 * 4,11,14,15,16,17,19 EC 2101 * 13

PI 261893 * * 5,9,10 EC 76446(292) 15,19

PI 261906 * 9,10 C Lines

PI 262090 * 5,10 C-45-23 16

PI 262129 * 1,4 Others

PI 296685 * 4,11,14 BH-8-18 * 13

PI 298115 * 17 C 501 * 13

P1 306230 * 5,10 CES-2-25 * 12

PI 314817 * 17 Dwarf Mutant-1 18

PI 315608 * 17 FESR 5-13 9,10,15

PI 341879 * 17 HG-1 * 8

PI 350680 * 4,11,14,15,16 HYG 13-3-18 * 13-

PI 371521 * 2 Kanyoma * 4,8

PI 381622 * 17 BL advanced * 5

PI 390593 * 7 lines, Fla.

PI 390595 o Kapwato > 8

PI 393516 - 17,19 Krap. Str. 16 15,16

PI 393517 * 17 Kutamba No. 1 * 8

PI 393526 17 e ika) 8

PI 393527 * 17 Mwitunde * 8

PI 393531 * 17,19 (Tanganyika)

PI 393641 * 17,19 RMP-91 15

PI 393643 * 17 S-185 * 8

PI 393646 * 17 T-98 * 13

PI 405132 * 17,19 UPL-PM 2 12

PI 407454 * 17 Wima Bunch * 8

Pl 414331 * 17 (Tanganyika)

PI 414332 * 17
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Table 1.  (continued)

Genotype Resistance* Resistance*

Identity C.A. C.P. References Identity C.A. C.P. Reference
VA Lines

VA 732813 * 2 VA 732817 * 2

VA 732815 * 2 VA 732818 * 2

VA 732816 *

1. Abdou, et al., 1974. Peanut Sci. 1: 6-11.

2. Coffelt and Porter, 1982. Proc. Am. Peanut Res. and Educ. Soc. 14: 70.

3. Foster, et al., 1980. Peanut Sci. 7: 88-90.

4. Foster, et al., 1981. Oleagineux 36: 139-143.

5. Gorbet, et al., 1982. Peanut Sci. 9: 87-90.

6. Hammons, et al., 1980. Crop Sci. 20: 292.

7. Hassan and Beute, 1977. Peanut Sci. 4: 78-83.

8. Hemingway, 1977. Empire J. Exp. Agric. 25: 60-68.

9. Monasterios, et al., 1978. Proc. Am. Peanut Res. and Educ. Assn. 10: 64.

10. Monasterios, 1980. Dis. Abstr. Intl. 41: 1591B.

11. Moraes and Salgado, 1980. Tropical 0il Seeds Abstr. 5: 30.

12. Paningbatan and Ilag, 1981. Phil.Agric. 64: 351-364.

13. Prasad, et al., 1979. Current Res., Univ. Agric. Sci. Bangalore (India)
8: 104-105.

14. Sowell, et al., 1976. Plant Dis. Reptr. 60: 494-498.

15. Subrahmanyam, et al., 1980. In: Proc. Intl. Workshop of Groundnuts.
ICRISAT, Patancheru (India).” Pp. 193-198.

16. Subrahmanyam, et al., 1982. Oleagineux 37: 63-67.

17. Subrahmanyam, et al., 1983. Plant Dis. 67: {In press).

18. Yadava and Singh, 1977. Indian Farming 27: 15.

19. Yeh Wei Lin, 1982. Personal communication to R. 0. Hammons.

Table 2. Peanut (Arachis sp.) Wild Genotypes Resistant or Immune to Cercospora
arachidicola (CA) or Cercosporisium personatum (CP) Leafspot Diseases.

Section / Series / Identity Resistant Reat:tion1~ References
C.A. C.p.

Arachis
A. cardenasii (PI 262141) (GKP 10017)
A. chacoense (PI 276235) (GKP 10612)
A. spegazzinii (PI 263133) (GKP 10038)
A. stenosperma (PI 338280) (HLK 410)
Caulorhizae
A. repens (GKP 10538) MR R 1, 3
Rhizomatosae
0f 56 germplasms tested: 1
One was (PI 276233) (GKP 10596) I I
50 were HR HR
and PI 262280 and 262839 -- HR
A. glabrata R --

A. hegenbeckii R -
Extranervosae

A. marginata (GKP 10406) I I 1
A. villosulicarpa I I 1

== R~ - -
©o™ ™D
-

t+ = R = Resistant; MR = Moderately resistant; HR - Highly resistant; I = Immune.
(Continued on next page)
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Table 2. (Continued)

1. Abdou, et al., 1974. Peanut Sci. 1: 6-11.

2. Foster, et - al., 1981. Oleagineux 36: 139-143.

3. Gibbons and Bailey, 1967. Rhod. Zamb. Mal. J. Agric. Res. 5: 57-60.
4. Moss, 1977. Proc. Am. Peanut Res. and Educ. Soc. 9: 34.

5. Sharief, et al., 1978. Euphytica 27: 741-751.

Table 3. Peanut (Arachis hypogaea) Genotypes Resistant to Rust
(Puccinia arachidis).

Resistance
Genotype Identit Reactiont References
PI 215696 (Tifrust-1) (ICG 7881) R 6, 14, 15, 16
PI 259747 ('Tarapoto') HR 3, 4, 10, 11, 15, 16
PI 270806 MR 13
PI 298115, 315608 (Tifrust 13) (ICG 4776) MR 1, 3, 8,10,11,14,15
PI 314817 (DHT-200) (Tifrust 14) (ICG 7882) R 1, 3, 9, 10,14,15
PI 341879 (‘'Tarapoto) R 5, 10
PI 350680 ('Tarapoto') (ICG 6340) R 3, 14, 15, 16
PI 372263 R 2
PI 372303 R 2
PI 381622 ('Tarapoto') (ICG 7885) R 10, 14, 15
PI 390593 (Tifrust-2) (ICG 7886) R 7, 10, 14, 15
PI 390595 (Tifrust-13) (ICG 7887) R 6, 14, 15
PI 393516 (Tifrust-8) (ICG 7888) R 6, 14, 15, 16
PI 292517 (Tifrust-9) (I1CG 7889) R 6, 14, 15
PI 393526 (Tifrust-10) (ICG 7890) MR 6, 14, 15
PI 39352}3 (Tifrust-12) (ICG 7892) R 6, 10, 14, 15
PI 393531 (Tifrust-11) (ICG 7893) R 6, 14, 15, 16
~P1 393641 (Tifrust-5) (ICG 7894) R 6, 14, 15, 16
P1 393643 (Tifrust-6) (ICG 7895) R 6, 14
PI 393646 (Tifrust-7) (ICG 7986) HR 6, 10, 14
PI 405132 ('Tarapoto') (ICG 7897) HR 10, 14, 16
PI 407454 (Tifrust-4) (ICG 7898) R 7,10, 14
PI 414331 (Res. Corto) (ICG 7899) R 10, 14, 15
PI 414332 (Res. Largo) (ICG 7900) HR 10, 14, 15
NC Accessions
NC Ac 927 R 13
NC Ac 17090 (ICG 1697) HR 1, 14
NC Ac 17124 (ICG 6280) HR 1, 14
NC Ac 17127 (ICG 1703) MR 14
NC Ac 17129 (ICG 1704) MR 11, 14, 15
NC Ac 17130 (ICG 1705) MR 1, 14
NC Ac 17132 (1CG 1707) MR 1, 14
NC AC 17133 $RF) R 12, 16
NC Ac 17135 (ICG 1710) MR 11, 14
NC Ac 17142 (ICG 1712) MR 14, 16
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Table 3. (continued)

Resistance
Genotype Identity Reactiont References
EC Line
EC 76446 (292) (1CG 2716) R 10, 11, 14, 16
FESR Lines
FESR-1 R 6
FESR-2 R 6
FESR-3 R 6
FESR-4 R 6
FESR-5 R 5, 12
FESR-6 R 5, 12
FESR-7 R 5, 12
FESR-8 R 5, 12
FESR-9 R 5, 12
FESR-10 R 5, 12
FESR-11 R 5, 12
FESR-12 R 5, 12
FESR-13 R 7
FESR-14 R 7
Others
AH-114 R 5
AH-4088 R 5
AH-8045 R 5
Big Japan R 5
c-12 R 5
C-148 R 5
c-168 R 5
C-45-23 (1CG 3580) MR 14
JH-60 R 5
$-230 R 5
T-28 R 5
1-2 R 5
4-16 R 5

= R = Resistant. MR = Moderately resistant. HR = Highly resistant.

1-
1. Bromfield and Cevario, 1970. Plant Dis. Reptr. 54: 381-383.

2. Coffelt et al. 1977. Proc. Am. Peanut Res. & Ed. Soc. 9: 33.

3. Cook, 1972. Plant Dis. Reptr. 56: 382-386.

4. Mazzani and Hinojosa, 1961. Agron. Trop. {Maracay, Venez.) 11: 41-45.

5. Misra and Misra, 1975. Indian Phytopathology 28: 557-559.

6. Hammons, et al., 1982. Crop Sci. 22:452-453.

7. Hammons, et al., 1982. Crop Sci. 22: 453.

8. Hammons, et al., 1982. Crop Sci. 22: 697.

9. Hammons, et al., 1982. Crop Sci. 22: 697-698.

10. ICRISAT, 1982. Annual Report, 1982. Andhra Pradesh 502 324, India, pp. 159-213,
11. Subrahmanyam, et al., 1980. Peanut Sci. 7: 10-12.

12. Subrahmanyam, et al., 1980. Proc. Am. Peanut Res. & Ed. Soc. 12: 76.

13. Subrahmanyam, et al., 1980. In Proc. Intl. Workshop of Groundnuts, ICRISAT

Patancheru, India, pp. 193-202.
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Table 3. (continued)

14. Subrahmanyam, et al., 1983. Phytopathology 73: 253-256.

15. Subrahmanyam, et al., Plant Disease 67: (In press). Accepted for publication
16 April 1983.

16. Yeh Wei Lin, 1982. Personal communications to R. 0. Hammons

Table 4. Peanut (Arachis Sp.) Wild Genotypes Resistant or Immune to Rust
(Puccinia arachidis).

Section/Series/Subspecies/Identity Resistance
1€G No. Reactiont Reference
Arachis (Annuae)
A. batizocoi PI 298639 8124 1 4
A. batizocoi 338312 8124 1 4
A. duranensis 219823 8123 I 4
A. spegazzinii 262133 8138 1 4
Arachis (Perennes)
A. cardenasii 262141 8216 I 4
A. chacoense 276235 4983 1 4
A. correntina 262134 8134 I 4
A. correntina 262808 8132 I 4
A. correntina 262809 8140 I 4
A. correntina 262880 8132 1 4
A. correntina 298635 8134 I 4
A. correntina 331194 4984 I 4
A. correntina X Manfredi-5 8918 1 4
TA” villosa
A. monticola 263393 HR 1,3
A. stenosperma 337308 8137 HR 4
338297
A. stenosperma 338279 8125 HR 4
337308
A. stenosperma 338280 8126 HR 4
337309
A. villosa PI 210554 8144 1 4
Arachis (Series not known)
GK 30006 8190 1 4
Gk 30011 8193 1 4
GK 30031 8952 HR 4
GK 30035 8954 HR 4
Erectoides (Tetrafoliatae)
A. apressipila GKP 10002 8129 I 4
A. paraguariensis PI 337358 8130 I 4
Arachis sp. PI 261877 8127 1 4
Arachis sp. PI 261878 8128 I 4
Extranervosae
A. villosulicarpa PI 336985 8142 | 2,3,4
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Table 4. (Continued)

Section/Series/Subspecies/Identity Resistance
ICG No. Reactiont Reference

Rhizomatosae (Eurhizomatosae)

A. glabrata PI 118457 1 1,3
A. glabrata 231318 1 1,3
A. glabrata 262141 1 1,3
A. glabrata 262287 1 1,3
A. glabrata 262301 8941 1 4
A. glabrata 262792 8167 1 &
A. glabrata 262793 8168 I 4
A. glabrata 262796 8935 1 2
A. glabrata 262797 8936 I 4
A. glabrata 262801 1 1,3
A. glabrata 262807 8933 1 4
A. glabrata 262812 8155 1 4
A. glabrata 338261 8149 I 4
A. glabrata 338262 8150 1 4
A. glabrata 338263 8150 1 4
A. glabrata 338265 8153 [ 4
A. glabrata 8902 I 4
A. hagenbeckii 338267 8146 [ 4
A. hagenbeckii 338305 8922 I 4
Arachis sp. 201856 8154 [ 4
Arachis sp. 262268 8171 1 4
Arachis sp. 262798 8170 I 4
Arachis sp. 262818 8156 I 4
Arachis sp. 262825 8158 1 4
Arachis sp. 262827 8929 I 4
Arachis sp. 262828 8159 1 4
Arachis sp. 262836 8161 1 4
Arachis sp. 262841 8162 I 4
Arachis sp. 262844 8165 I 4
Arachis sp. 262848 8166 I 4
Arachis sp. 276233 4984 1 4
Arachis sp. 298638 8154 1 4
Arachis sp. 338284 8148 I 4
Arachis sp. 338316 8145 I 4
Arachis sp. GKP 9618 8160 1 4
Arachis sp. 8937 I 4
Arachis sp. GKP 9893 I 4
Rhizomatosae (Series not known)

Arachis sp. 8172 I

Arachis sp. 2 A5 8916 I

Arachis sp. GKBS PSc Z 30085 [
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Table 4. (Continued)

Section/Series/Subspecies/Identity Resistance
ICG No. Reactiont Reference
Triseminale
A. pusilla PI 338448 1 4
A. pusilla PI 338449 8131 1 4

1. Bromfield and Cevario, 1970. Plant Dis. Reptr. 54: 381-383.
. Hammons, 1970. PANS 23: 300-304.

3 Subrahmanyam, et al., 1980. Peanut Sci. 7: 10-12.

4. Subrahmanyam and l“bss, 1983. Plant Disease 67: 209-212.

+ = 1 = Immune. HR = Highly resistant.

Table 5. Peanut (Arachis hypogaea) Genotypes Resistant to Toxin-Producing
Strains of Aspe Aspergillus sp.

Genotxge Identity References Genotype Identity References
AH 7223 7 PI1-337394F 3,5
AR-1, -2, -3, and -4 4 PI 337409 3,5
Faizpur 7 Robut 33-1 3
GFA-1 and -2 4 UF 71513 1

J-N 2 Var. 27 7
M3 3 55-437 6
Monir 240-30 7

1. Bartz, et al., 1978. Peanut Sci. 5: 53-56.

2. Mehan, et al., 1981. 0Oleagineux 36: 501-505.

3. Mehan, et al., 1982. Oleagineux 37: 185-189.

4. Mixon, 1983. Crop Sci. 43: (In press)

3. Mixon and Rogers. Agron. J. 65: 560-562.

6. Zambettakis, et al., 1981. Oleagineux 36: 370-385.

7. ICRISAT, 1982, Annual Report. Patancheru P.0., Andhra Pradesh 502 324,

Table 6. Peanut (Arachis hypogaea) Genotypes Resistant to Cylindrocladium
Black Rot (Cyli ndrociadwm crotalariae).

Genotype Identity References Genotype Identity References
PI's PI 365552 5

PI 295195 5 PI 371519 5

PI 295212 5 PI 413758 5

PI 295215 5 GA Lines

PI 295255 5 GA 61-42 5

PI 295267 5 GA 116 5

PI 295313 5 GA 123 5

PI 311264 4 GA C32 5

PI 315613 5 NC Lines

PI 323238 5 NC 3033 2,5, 9

PI 341879 5 NC 8C 10

PI 342657 5 NC 17168 5

PI 343380 5 VA Lines

PI 355278 5 VA 7329017

PI 362143 5 VA 7329043
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Table 6. (Continued)

Genotype Identity Reference Genotype Identity Reference
VA Lines Others

VA 7329064 5 CBR-R1 7

VA 7329076 5 CBR-R2 7

VA 7329118 5 CBR-R3 7

VA 7329143 5 CBR-R4 7

VA 7329146 5 CBR-R5 7

VA 750878 5 CBR-R6 7

VA 761060 5 Chico 4

VA 761742 5 Comet 4

VGP-1 3,5 RDixie Spanish 5
Others GK-19 5

Argent'ine 1, 4, 8 Spancross 4,5, 6

AU-3 4 Spanhoma 4

GA 32-13 5 Spanish 2B 9

GA 32W 5 Spantex 5

GA GC 32-20 5 Starr 4

GA GC 32-22 5 T 2172-3 5

GA GC 133 5 T 2172-5 5

GA GC 168 5 T 2173-2 5

GA 722105 5 T 2173-6 5

GA 722110 5 Tamnut 74 4

GA 722205 5 Tifspan 4

GA 722206 5 Toalson 5

GA 722208 5

Tifton-8 5

1. Bell, et al., 1973. Plant Dis. Reptr. 57: $0-94.

2. Beute, et al., 1976. Crop Sci. 16: 887.

3. Coffelt, 1980. Crop Sci. 20: 419.

4. Coffelt, 1980. Peanut Sci. 7: 91-94.

5. Coffelt and Garren, 1982. Peanut Sci. 9: 1-5.

6. Garren and Coffelt, 1976. Plant Dis. Reptr. 60: 175-178.

7. Hammons, et al., 1981. Peanut Sci. 8: 117-120.

8. Phipps and Beute, 1977. Plant Dis. Reptr. 61: 300-303.

9. Wynne, et al., 1975. Peanut Sci. 54-56.

0. Wynne, et al., 1983. Crop Sci. 23: 183-184.

Table 7. Peanut (Arachis hypogaea) Genotype Resistant to Collar Rot
(Diplodia gossypina).

Genotype Identity Reference
F334A-B-14 Porter and Hammons, 1975. Peanut Science 2: 23-25.
Florispan Porter and Hammons, 1975. Peanut Science 2: 23-25.
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Table 8. Peanut (Arachis hypogaea) Resistant to Pod Breakdown Caused by
Pythium myriotylum and/or Rhizoctonia solani.

Genotype Identity Reference Genotype Identity Reference
(P.. nyriotylum and R. solani) (P. myriotylum)

;%%lqo } PI 341885 5,6
Early Runner 3 PI 365553 1, 6
F439-16-10-6 3 Toalson 4, 6
Florunner 3 (R. solani)

Florigiant 3 PI 295724 7
NC 17 3 PI 296551 7
NC 3033 1 P1 341885 6
PI 341880 3 PI 365553 6
PI 341885 3 Toalson 4, 5
PI 362129 1
VA 750915 1
VA 750917 1
VA 751607 1

. Coffelt, et al., 1977. Proc. Am. Peanut Res. & Ed. Soc. 9: 33.

. Frank, 1977. 1In Kranz, et al., Eds., Diseases, Pests, and Weeds in Tropical
Crops. Verlog Paul Paney, Berlin and Hamburg, Germany.

. Porter, et al., 1975. Peanut Sci. 15-18.

. Simpson, et al., 1979, Toalson. Texas Agric. Exp. Stn., College Stn., Texas.
1 p.

5. Smith and Joswell, 1979. Proc. Am. Peanut Res. and Educ. Soc. 11: 53.

b. Smith, et al., 1981. Texas AES PR 3853.

7. Woodward and James, 1980. Plant Dlsease 64: 949-950.

& w ~N -

Table 9. Peanut (Arachis hypogaea) Tolerant to Sclerotium rolfsii.

Genotype Identity References

NC 2 3

NC 8C 5

NC 3033 1 (moderately resistant)
PI 365553 4

$-28-261 (Taiwan)
$-78-282 (Taiwan)

NN

1. Beute, et al., 1976. Crop Sci. 16: 887

2. Cheng and Lin,-1961. JCCR, Plant Industry Series No. 22: 134-146.
?Ju]y 1961).

3. Garren, 1964. Phytopathology 54: 279-281.

4. Sewonou, 1983. Master of Science Thesis, Texas A8M University, College
Station, Texas.

5. Wynne and Beute, 1983. Crop Sci. 23: 183-184.
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Table 10. Peanut (Arachis hypogaea) Genotypes Resistant to Verticillium Wilt
(V. albo-atrum and V. dahliae).

Genotype Identity Reference Genotype Identity Reference
Argentine 3 PI 268759 3
Ga. 182-28 3, 4 P1 268778 3
PI 240555 3 Pl 268795 3
PI 248768 3 PI 268818 3
PI 25967 3 PI 268825 3
PI 268707 3 Schwartz-21 (Sel.) 1, 2

1. Frank and Krikum, 1968. Israel J. ‘Agric. Res. 18: 83-84.

2. Frank and Krikum, 1969. Plant Dis. Reptr. 53: 744-746.

3. Khan, et al., 1972.- Proc. Am. Peanut Res. and Educ. Assn. 4: 145.
4. Smith, 1961. Phytopathology 51: 411-412,

Table 11. Peanut (Arachis hypogaea) Resistant to Sclerotina Blight (S. minor).

Genotype Identity Reference Genotype Identity Reference
Chico 2 VA 818 1,2, 3
NC 3033 2 VA 732813 2

PI 371521 1 VGP-1 2

P1 343392 5

. Coffelt and Porter, 1980. Proc. Am. Peanut Res. and Educ. Society 12: 69.

. Coffelt and Porter, 1982. Plant Disease 66: 385-387.

. Coffelt, et al., 1982. Crop Sci. 22: 1085-1086. ]

. Porter, 1980. In Proc. International Workshop of Groundnuts. ICRISAT
Patancheru, P. 0., Andhra Pradesh 502 324, India. Pp. 177-185..

£wW N -

Table 12. Peanut (Arachis hypogaea) Resistant to Web Blotch (Phoma arachidicola).

Genotype Identity Reference
GK-19 Smith, et al,, 1979. Peanut Sci. 6: 99-101.
Florunner

Table 13. Peanut (Arachis hypogaea) Resistant to Bacterial Wilt
(Pseudomonas solanacearum).

Genotype Identity References
(PI's)

267771 (Matjan)

341884 (Matjan)

341886 (Schwartz 21)

393531 10

393641 10

445925 (Lok-Won) 7

445926 (Sui-man-tai-Zong) 7

461460 (China unnamed line 1502) 8
8
8

461461 ( " " 1504)
461442 ( " " "oMa22)
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Table 13. (continued)

Genotype Identity Reference .
PI 461463 (China unnamed line 1127) 8
(Others)

GA 119-20 1
Hai-hua 1 (HP 5) PI 476825 2
NC Ac 17129 10
NC Ac 17142 10
Schwarz 21 4, 6
Tai shan san 11 rou 9
Tai shan shen dou 9
Tai shan zhen shu (Teishan Zhenghu) 9
Teishan sanliyue 5,9

Xie kong chung 5
Xie kong qing 9
Yie-you 22 (HP-23) PI 476842 2
Yue-you 589 (HP-15) PI 476834 2
320-14 (HP-4) PI 476824 2

Hammons, 1971. Crop Sci. 12: 313.
Hammons and Porter, 1982. Collected on their visit to People's Republic
of China as being resistant to bacterial wilt. -
Jenkins, et al., 1966. Plant Dis. Reptr. 50: 520-523.
Schwartz and Hartley, 1950. Landbouw, Boger 22: 223-244.
Sun]garg?gése_t al., 1981. Proc. Am. Peanut Res. and Educ. Society
Winstead and Kelman, 1952. Phytopathology 42: 628-634. °
Bacterial Wilt resistance indicated when received and U.S. Plant
Introduction Office.
Lines selected by Sun Darong of People's Republic of China Institute
of 0il Crops in F4 or F1 in 1980/81.
Sun Darong of the Pegple's ﬂepubh‘c of China reported using these as
resistant parents in crosses.
10. Yeh Wei Lin, 1982. Personal communication to R. 0. Hammons.

~Noh [ ) N -
. . - . Py

© @

Table 14. Peanut Germplasms Reaction to Bud Necrosis Disease, Peanut Clump
Disease, Peanut Mottle Virus Disease, and Peanut Stunt Virus.

Genotype Identity Reference Genotype Identity Reference

Bud Necrosis Disease (BND) (Tomato-Spotted Wilt Virus)
(Resistance not substantiated)t

Aracpiis_hypogaea

C 145 2
iC Ac 343 2 Robut 33-1 1, 2
NC Ac sal 2 Wild Species
NC Ac 1705 2 A. sp. 9667 (PI 262848) 6
WC Ac 1741 2 A. sp. 10596 6
nC Ac 2242 2 A. sp. (PI 268248) 3
WC Ac 2243 2 A. Chacoense 3,8
NC Ac 2575 3 A. glabrata (PI 276233) 3,6 .
123 2 A. pusilla (PI 338448) 5, 6

+(See ICRISAT Annual Repts. 1979-80, 1980-81)
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Table 14. (Continued)
Genotype Identity Reference Genotype Identity Reference

Peanut Clump Virus (PCV)
Arachis hypogaea
{Tolerant)

C 334-AB-13 3 NC Ac 17740 3
EC 21887 3 NC Ac 17047 3
M 884-75 3 NC Ac 17066 3,5
NC Ac 2242 5 RG 13 - No. 301 5
NC Ac 1709 5
Peanut Mottle Virus (PMV)

(Tolerant) (No seed transmission)

PI 261945 4 EC 76446(292) 5
PI 261946 4 NC Ac 17133RF 5

Peanut Stunt Virus Diseqse (PSV)
None reported resistant or tolerant

1. Amin and Mohammed, 1980. In Proceeding International Workshop of Groundnuts.
Int'1. Crops Res. Inst. for the Semi-Arid Tropics, ICRISAT, Patancheru, P.0O.
Andhra Pradesh 502 324, India.

2. Annual Reports, 1980-81, 1981-82, International Crops Research Institute for
the Semi-Arid Tropics (ICRISAT), Patancheru, P. 0., Andhra Pradesh 502 324,
India.

3. Ghanekar, 1980. In Proceedings International Workshop of Groundnuts.

Int'l. Crops Res. for the Semi-Arid Tropics, ICRISAT, Patancheru, P. 0.
Andhra Pradesh 502 324, India.

4. Kuhn, et al., 1978. Plant Dis. Reptr. 62: 365-368.

5. Reddy, 1983. Personal communication to R. 0. Hammons taken from proposed
chapter in Groundnut (a monograph to be published by Indian Council of
Agric. Res.)

6. Rao, 1980. In Proc. International Workshop on Groundnuts, Int'l. Crops Res.
Inst. for the Semi-Arid Tropics (ICRISAT), Patancheru P. 0., Andhra Pradesh
502 324, India.

Table 15. Peanut {Arachis hypogaea) Genotypes Resistant to Rosette Virus.

Genotype Identity Reference Genotype Identity Reference
B 222-RR-6-B1-1 4, 7 RG 1 4,7
Castle Cary Cultivars 3 RMP 5

GH 243C 8 RMP 87 8
H-32 1 RMP 89 8

KH 149A (Syn. 272) 5 RMP 91 8

M 25.68 6 RMP-12 8

M 309.69 6 48-37 6

QH 217D 5 56-369 1

QH 243A 5 69-101 2, 6

1. Dhery and Gillier, 1971. Oleagineux 26: 243-251.

Gautreau and De Pins, 1980. In Proc. Int'l. Workshop on Groundnuts, 13-17 Oct.
ICRISAT, Patancheru, P.0. Andhra Pradesh, India.

Gibbons, 1966. In Fourth Nat'l. Res. Conf., July 1966. Tifton, GA. 18 pp.

Gibbons and Mercer, 1972. Proc. Amer. Peanut Res. and Ed. Assn. 4: 58-64.

. Gillier, 1978. 0Oleagineux 33: 25-28.

. Harkness, 1977. In Report African Res. Countil, 45 p.

[N N ~N
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Table 15. (Continued)

7. Mercer, 1977. Oleagineux 32: 483-488.

8. Annual Report, 1982, of Institut de Recherches Pour Les Huiles et Qleagineux,
Republique de Haute Volta, Upper Volta, 11, Square Petrarque 75016 Paris,
France.

Table 16. Peanut species Resistant to Fall Armyworm (Spodoptera frugiperda),
Lesser Cornstalk Borer (Elasmopalpus lignosellus), Potato Leafhopper
EEmgoasca fabae), Thrips (Frankliniella fusca), Two-Spotted Spider Mite
Tetranchus urticae), Southern Corn Rootworm (Diabrotica undecimpunctata
howardi}, and Velvetbean Caterpillar (Anticarsia gemmatalis).

Genotype Identity References Genotype identity References
(Fall Armyworm)
Arachis hypogaea Wild Species
Southeastern Runner 56-15 8,10,12 -A. burkartii (PI 261851) 12
A. villosa (PI 261872 12

(Lesser Cornstalk Borer)

Arachis hypogaea

(Although many lines were less susceptible than many cultivars, none were
resistant enough for listing. Those mentioned as less susceptible were
Early Runner, Dixie Spanish, Florunner, Florigiant and Virginia Bunch 67.)

Wild Species

A. pusilla (Section Triseminalae) were highly resistant 6
(Potato_Leafhopper)
Arachis hypogaea Arachis hypogaea

NCGP 343 3 NC Ac 15729 2,3
NC Ac 10207 3 NC Ac 15730 3
NC Ac 10211 3 NC Ac 15736 3
NC Ac 10247 2, 3 NC Ac 15739 3
NC Ac 10272 2, 3 NC Ac 15744 3
NC Ac 10277 3 NC Ac 15745 2,3

Genotype Identity

Wild Species Reference

A. sp. (PI 276233) Sec. Rhizomatosae 5

A. glabrata (PI 262797) Sec. Rhizomatosae 5
A. macedoi (Pl 276203) Sec. Extranervosae 5
A. villosa (PI 331196) Sec. Arachis 5
A. stenosperma (PI 338280) Sec. Arachis 5
A. batizocoi (PI 298639) Sec. Arachis 5
(Two-Spotted Spider Mite)
Hild species

Arachis sp. (PI 262841) 8
Arachis sp. (PI 276233) Sec. Rhizomatosae 15
A. sp. (PI 338317) Sec. Rhizomatosae 15
A. correntina (PI 331194) Sec. Arachis 15

A. qlabrata (PI 262797) Sec. Rhizomatosae 15
A. macedoi (PI 276203) Sec. Extranervosae 15
A. repens (Sec. Caulorhizae) 8
A. villosulicarpa (PI 263396) 8
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Table 16. (Continued)
Genotype Identity
(Southern Corn Rootworm)

Arachis hypogaea

References

Genotype Identity References

(Velvetbean Caterpillar)

Arachis hypogaea

NC 6 4 Tifton 8 14
NC Ac 17167 5 Advanced Lines
NC Ac 17201 5 72 x 41A-6 17
NC Ac 17205 5 73 x 18A-5 17
NC GP 343 1 73 x 20B-3 17
Tifton 8 6
VA 751012R 6
_wosoa 6 o o ThripSe c % - e e e e e e
Arachis hypogaea Arachis hypogaea
Spanish Types Runner Types
PI 259594 18 PI 280688 18
P1 268770 18 PI 290599 18
PI 268771 18 Starr 18
PI 270804 18
PI 306223 18
1. Campbell, et al., 1971. Crop Sci. 11: 605.
2. Campbell, et gl 1975. Crop Sci. 15: 738-739.
3. Campbell, et al., 1976. Peanut Sci. 3: 40-43.
4. Campbell, et al 1977. Crop Sci. 17: 346.
5. Campbell and Wynne, 1980. In Proceedings of the International Workshop of

Groundnuts, Int'l. Inst. for
patancheru, P. 0.,
Coffelt and Smith, 1981.
Kamal, 1973. Ms.
Leuck and Hammons, 1968.
Leuck and Hammons, 1974.

. Leuck and Harvey, 1968.
. Leuck and Skinner, 1971.
. Lynch, et al., 1981. Peanut Sci.
. Hammons, 1970. Crop Sci. 10: 727.
. Hammons, 1983. Unpublished annual report.
. Johnson, et al., 1977. Peanut Sci.
. Smith, et al., 1980. Peanut Sci. 7: 68-71
. Tappan ‘and Gorbet, 1983.
. Young, et al., 1972.
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Proc. Am. Peanut
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J. Econ. Entomol.
J. Econ. Entomol.

J. Econ. Entomol.

Andhra Pradesh 502 324,

thesis, Cklahoma State Univ.

Semi-Arid Tropics (ICRISAT),
India.

Res. & Educ. Soc.
44 pages.
61: 688.

67: 564.

61: 583-584.

64: 148-150.

13: 64.

8: 106-109.

4: 9-11,

Agronomy Abstracts (In press).
J. Econ. Ent. 65: 828-832.

Table 17. Peanut (Arachis species) Genotypes Resistant or Tolerant to

Nematode Species.
(Lesion Nematode, Pratylenchus brachyurus)

Genotype Identity

PI1 295223 Smith and Boswell, 1980. Proc. Am. Peanut Res. and Educ.
PI 365553 Society 12: 54.
PI 290606 Smith, et al., 1978. Crop Sci. 18: 1008-1011

(Northern Root-knot Nematode, Meloidogyne hapla)

PI 262286 (Rhizomatosae) Banks, 1969. Proc. Am. Peanut Res. and Educ. Assn.
1: 23-28.



"Table 18. Multiple Resistance of Peanut (Arachis hypogaea) to Bacterial Wilt
(BW) (Pseudomonas solanacearum), Leafspots (Cercospora arachidicola (CA) and

(Cercosporidium personatum) (CP), Scab(Sphaceloma arachidis), Rust (Puccinia

arachidis), Aspergilius flavus (AF), and Viruses.

Scab Rust Virus References
(PI's)
203395 * 18
215696 * 9,27,28,30
(Tifrust-1)
259747 * * 4,7,14,19,23
(Tarapoto) 24,28,30
298115 * 3,4,10,27,28
314817 * 3,4,27,28
341879 * 15,28
(Tarapoto) .
350680 * * 4,7,14,18,19,
(Tarapoto) 23,24,26,28
381622 * 27,28
(Tarapoto)
390593 * 9,27,28
390595 * 8,27,28
393516 * 8,27,28,30
393517 * 8,27,28
393526 * 8,27,28
393527 * 8,27,28
393531 * 8,27,28,30
393595 * 8,27,28,30
393641 * 8,27,28,30
393643 * 8,27,28
393646 * 8, 27
405132 * 27,28,31
407454 * 9,27,28
414331 * 27,28
414332 * 27,28
(Other)
C 45-23 * 26,27
C 501 * 20
EC 76446(292) * mottle 21,24,27,30
NC Ac 927 * 24
NC Ac 17090 * n,27
NC Ac 17124 * 24,27
NC Ac 17129 * 24,27,30
NC Ac 17130 * 24,27
NC Ac 17132 * 24,27
NC Ac 17133 * 26,27
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Table 18 (continued)

BHW CA cP Scab Rust AF Virus References

NC Ac 17133RF * * * mottle 21,25,26,30

NC Ac 1135 * * 24,27

NC Ac 17142 * * * 27,30

NC GP 343 * * 2

FESR Lines 5-13 * * 16,17,24

HG 1 * * 12

HG 13-3-18 * * 20

Matevere * * 12
(Tanganyika)

Miiturde * * 12
(Tanganyika)

Robut 33 * Bud 1,2

necrosis

S 185 * * 12

Samaru * * 12
(Nigeria)

Schwartz 21 * (Verticillium wilt) 5,6,13,22,29

T 98 * * 20

Wima Bunch * * 12
(Tanganyika)

Amin and Mohammed, 1980. In Proc. Int'l. Workshop of Groundnuts. Int'l.
Crops Res. Inst. for the Semi-Arid Tropics, ICRISAT, Patancheru P.0.,
Andhra Pradesh 502 324, India.

Annual Reports, 1980-81 and 1981-82. Int'l. Crops Res. Inst. for the Semi-
Arid Tropics, ICRISAT, Patancheru, P.0., Andhra Pradesh 502 324, India.

Bromfield and Cevario, 1970. Plant Dis. Reptr. 54: 381-383.

Cook, 1972. Plant Dis. Retpr. 56: 582-586.

Frank and Krikum, 1968. Israel J. Agric. Res. 18: 83-84.

Frank and Krikum, 1969. Plant Dis. Reptr. 53: 744-746.

Foster, et al., 1981. O0Oleagineux 36: 139.

Hammons, et al., 1982. Crop Sci. 22: 452-453.

Hammons, et al., 1982. Crop Sci. 22: 453.

. Hammons, et al., 1982. Crop Sci. 22: 697.

. Hassan and Beute, 1977. Peanut Sci. 4: 78-83.

. Hemingway, 1977. Empire J. Exp. Agric. 25: 60-68.

. Jenkins, et al., 1966. Plant Dis. Reptr. 50: 520-523.

. Mazzani and Hinojosa, 1961. Agron. Trop. (Maracay, Venez.) 11: 41-45.

. Misra and Misra, 1975. Indian Phytopathology 28: 557-559.

. Monasterios, et al., 1978. Proc. Am. Peanut Res. and Ed. Assn. 10: 64.
. Monasterios, 1980. Dis. Abstr. Int'l. 41: 1591B.

. Moraes, et al., 1978. Ecossistema 3: 43-46.

. Moraes and Salgado, 1980. Trop. 0il Seed Abstr. 5: 30.

. Prasad, et al., 1979. Current Res., Univ. Agric. Sci. Bangalore (India)

8: 103-105.

. Reddy, 1983. Personal communication to R. 0. Hammons.

. Schwartz and Hartley, 1950. Landbouw, Boger 22: 223-244.

. Sowell, et al., 1976. Plant Dis. Reptr. 60: 494-498.

. Subrahmanyam, et al., 1980. In Proc. Int'l. Workshop of Groundnuts (ICRISAT),

Patancheru, India. Pp. 193-198.

- Subrahmanyam, et al., 1980. Proc. Am. Peanut Res. and Ed. Assn. 12: 76.
. Subrahmanyam, et al., 1982. Oleagineux 37: 63-67.
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Table 18. (continued)

27. Subrahmanyam, et al., 1983. Phytopathology 73: 253-256.

28. Subrahmanyam, et al., 1983. Plant Dis. 67 (In Press).

29. Winstead and KeTman, 1952. Phytopathology 42: 628-634.

30. Yeh Wei Lin, 1982. Personal communication to R. 0. Hammons Sept. 1982.

Table 19. Peanut (Arachis sp.) Wild Genotypes Resistant or Immune to Leafspots

(Cercospora_arachidicola (CA) and Cercosporidium personatum (CP),
Puccinia arachidis (PA), Bud Necrosis Disease (BND), Rootknot
Nematode {RW) and Potato Leafhopper (PL).

CA cp PA BND RN PL References

Section/Series/

Identityt
Arachis sp.

A. cardenasii * * * 1,4,

A. chacoense * * * * 1,4,6,10,11

A. spegazzinii * * 1,8,11

A. stenosperma  * * * 1,3,4,11,12
Rhizomatosae

A. sp. * * * * * 1,2,3,11

A. glabrata * * * 3,5,6,9,11

A. hagenbeckii * * 5,7,11

t For specific identify see Tables with specific resistance reactions.

1. Abdou, et al., 1974. Peanut Sci. 1: 6-11

2. Banks, 1969. Proc. Am. Peanut Res. and Ed. Assn. 1: 23-28.

3. Campbell and Wynne, 1980. In Proc. of Int'l. of Workshop of Groundnuts,
Int'1l. Crops Res. Inst. for Semi-Arid Tropics (ICRISAT), Patancheru, P.0.
Andhra Pradesh 502 324, India.

4. Foster, et al., 1981. 0Oleagineux 36: 139-143,

5. Gibbons and Bailey, 1967. Rhod. Zamb. Mal. J. Agric. Res. 5: 57-60.

6. Cranekar, 1980. In Proc. Int'l. Workshop of Groundnuts, Int'l. Crops Res.
for Semi-Arid Tropics (ICRISAT), Patancheru, P. 0., Andhra Pradesh
502 324, India.

7. Johnson, et al., 1977. Peanut Sci. 4: 9-11.

8. Moss, 1977. Proc. Am. Peanut Res. and Ed. Soc. 9: 34.

9. Rao, 1980. In Proc. Int'l. Workshop on Groundnuts, Int'l. Crops Res. Inst.

for Semi-Arid Tropics, ICRISAT, Patancheru, P.0., Andhra Pradesh 502 324,
India.

10. Reddy, 1983. Personal communications to R. 0. Hammons from chapter to be

1n.

published in Groundnut Monograph.
Subrahmanyam and Moss, 1983. Plant Dis. 67: 209-212.

12. Sharief, et al., 1978. Euphytica 27: 741-751.
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Early Attempts at Embryo Culture in Peanuts. D. J. Banks, USDA-ARS, Agronomy
Department, Oklahoma State University, Stillwater, OK 74078.1

ABSTRACT

During 1968-1969, a series of embryo culture studies were conducted using
normal developing Arachis hypogaea L. pegs, ovules, and embryos. The objectives
were to develop basic techniques, which might later be used to rescue potentially
abortive hybrid embryos from crosses of certain cultivated by wild genotypes. The
culture media employed were those of Hoagland and Arnon (1938), Randolph and Cox
(1943), White (1963), and Nitsch and Nitsch (1969). The media were sometimes
supplemented with various additives including 2,4-D, casein hydrolysate, kinetin,
indole-acetic acid, ethyrel, coconut milk, tomato juice and orange juice.
Although many of the cultures failed because of fungal contamination, some
successes were achieved and a few plants resulting from the cultures were grown to
maturity in the greenhouse. The best results were obtained with Randolph and Cox
medium, supplemented with coconut milk, when embryos showing differentiated
cotyledons were cultured.

INTRODUCTION

Valuable genes for disease and insect resistance are present in the
genomes of certain wild species of Arachis that are largely absent in the
cultivated peanut (Arachis hypogaea L.). Unfortunately, most of these wild
species have evolved with cross-compatibility barriers to outcrossing which thus
far have precluded their direct use in peanut breeding programs. It was because
of failures to achieve certain hybrids between species of Arachis that some early
work was started in our laboratory at Stillwater, Oklahoma, to develop embryo
rescue procedures using tissue culture methods. Use of embryo culture methodology
was already established as a means of achieving wide crosses in prunes by Skirm
(1942), in tomatoes by Smith (1944), and in clovers by Keim (1953). The tissue
culture work on peanuts described here was preliminary in nature and used an
empirical approach which was based on the assumption that the hybrid failures were

due to nutritional irregularities as described in tobacco by Brink and Cooper

1 Mention of a trademark, proprietary product, or vendor does not constitute
a guarantee or warranty of the product by the USDA or by Oklahoma State
University, or imply their approval to the exclusion of other products or vendors
that may also be suitable.
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(1941). Johansen and Smith (1956) described an embryo failure phenomenom in
Arachis which was similar to that in tobacco. The objective of this study was to
develop basic procedures on embryo rescue techniques by first utilizing normally
developing embryos and later to extend these approaches to potentially abortive
hybrids in wide crosses. The techniques employed were crude at best and the media
used were somewhat primitive by today's standards. Growth promoters were mostly
nondefined at that time and were often supplied by additions of coconut milk and
fruit juices. Nuchowicz (1955) had succeeded in culturing embryonic axes taken
from mature seeds to produce plants but his work had gone unnoticed. Our efforts
on culturing embryos from peanuts was not the first, however. W. C. Gregory
(personal communication) had tried this approach during 1963-64 on some of his
failing hybrids but he was unsuccessful and never published the results.

The experiments were conducted during three trial periods (5/31/68 -
1/30/69, 1/24/69 - 4/16/69, and 5/9/60 - 7/10/69) because these coincided with the
availability of pre-medical technology students who had received basic training in
sterile culture techniques. The experiments were terminated when these students
were no longer available and because other research projects became more pressing.
The research results reported here are inconclusive because of the preliminary
nature of the experiments and because of the lack of adequate statistically
analyzable data. It does establish, however, where we were at that time.

MATERIALS AND METHODS

The basic culture and transfer procedures used were those of Keim (1953)
for clovers and birdsfoot trefoil with modifications adapted from Randolph and
Randolph (1955) and Smith (1944). Simply stated they consisted of transferring
embryos under sterile conditions from growing plants to glass tubes containing
appropriate nutrient media, covering the tubes to prevent contamination followed
by incubation in a suitable environment.

The transfers were made under a hood employing a UV light for
presterilization of the work environment (laminar flow hoods, used today, had not
come into general use). During the early trials (5/31/68 - 1/30/69) measurements
were made of the young pods so that successes might be correlated with pod
development. The cultures were grown in a Stultz seed germinator which employed a
water curtain for temperature control., Light was supplied by six F30T12/CW/RS
fluorescent tubes. The day-night regimes were approximately 12 hours each and the
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temperatures were 28 C and 18 C, respectively. Observations of the cultures were
made at various intervals when notes and occasional photographs were taken.
Contaminated cultures were generally discarded but scme were retransferred to new
media when the contaminating agent did not seem to involve the tissue itself.
Cultures that responded by giving rise to plants with roots and/or shoots were
noted, some were photographed and the better rooted plants were generally
transplanted to sand, soil, or peat pellets. The transplants were temporarily
returned to the germinator for 2-3 days to recover from shock and then moved to a
greenhouse for further growth and observation.

The culture media used included those of: Randolph and Cox (1943) alone
and with various supplements of coconut milk, orange juice, tomato juice, IAA,
IBA, and Nitsch and Nitsch (1969) pollen medium; White (1963) alone and
supplemented with various additions of 2,4-D, Randolph and Cox B-1 solution,
casein hydrosylate, and kinetin; Nitsch and Nitsch (1969); and Hoagland and Arnon
(1938) with 3% sucrose. The tissues utilized were of various sizes and ages which
included embryos (prior to cotyledon differentiation through various stages of
differentiation), embryonic axes from immature and almost mature seeds, young
whole ovules of various sizes, and peg tips. Some young embryos were exposed by
sectioning ovules or pegs with a razor or microtome blade and subsequently were
placed on the culture media.

The genotypes used included purelines from all three botanical types of
peanuts as follows: Spanish - Aureus, Dixie Spanish, Krinkle leaf, Pearl,
Spanhoma, Starr, and Pl 288155; Virginia - F 416, Florigiant, NC 4X, PI 268837, Pl
280688, PI 288169, and Pl 295974; Valencia - PI 262129, PI 295197, and PI 314817
as well as some F2 hybrid selections involving the above genotypes. In addition,
a few (nineteen) ovules were cultured where in vitro fertilization was attempted
by applying pollen directly to the micropyle after the ovules were placed in the
culture tubes.

RESULTS AND DISCUSSION

A summary of the results of the experiments by culture period is shown in
Table 1. It should be noted that a high percentage (80 and 84) of the cultures of
the first two periods became contaminated with microbes. Fungal rather than
bacterial contamination dominated but exact identifications were not made. Our

technique had improved by the third period as indicated by less contamination and
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greater success with achieving transplants. 1In all, 689 culture attempts were
made although some tubes contained more than one unit of tissue (e.g. a tube may
have contained 2 or 3 whole ovules, etc.). The total number of tissues cultured
was 823 consisting of the following types (by percentage): Prefertilization
ovules - 2.3%, embryos - 49.2%, whole ovules - 27%, peg tips - 1.9%, and embryonic
axes - 19.6%. Table 2 shows the distribution of the media used during the trials.
An analysis of 52 transplants obtained during these trials showed that 40.4% had
been grown on Randolph and Cox media supplemented with coconut milk (150 m1/1),
30.8% were grown on plain Randolph Cox medium, 17.3% on Randolph Cox medium with
coconut milk to which 1AA (0.01 ppm) had been added and 11.5% on Nitsch and Nitsch
pollen medium. The youngest embryos successfully cultured were excised from Starr
or Spanhoma pods 1.0 cm or less in width and were grown on Randolph and Cox medium
with coconut milk and IAA, No tissues were successfully cultured unless the
embryos showed good cotyledon differentiation. Several plants arising from the
successful cultures were maintained in the greenhouse long enough to flower and
produce mature seeds. These plants appeared to be normal according to genotype
and no signs of genetic change due to culturing were ever noted. These results,
although meager and somewhat superficial by today's standards where methods have
improved and a flurry of tissue culture activity is apparent, did show our ability
to culture some normal developing embryos to produce fertile progeny.

We have recently renewed our efforts at developing tissue culture
methodology that may be useful in enhancing peanut germplasm and for maintenance
and propagation purposes. For these new approaches we are utilizing more refined
techniques with defined media, providing better environment control and employing
better experimental designs so that the results can be more accurately assessed by
using statistical analysis procedures.

Recent reviews on peanut tissue culture results, procedures and projects
have been published by Sastri et al. (1981) and Ketring et al. (1982). Bajaj et
al. (1982) reported successful culture of embryos (taken 30-35 days after

pollination) from a hybrid of A. hypogaea x A. villosa Benth. However, this

hybrid had been achieved much earlier by Krapovickas and Rigoni (1952) and Kumar
et al. (1957) using conventional crossing procedures. Therefore, the culture
technique they described did not achieve anything new. But it does advance our

knowledge about the potentials of tissue culture. A more significant report is
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that of Sastri and Moss (1982) who claim to have achieved hybrids between

A. monticola Krap. et Rig. and A. sp. PI 276233 (section Rhizomatosae with known
resistance to peanut leafspots) and A. hypogaea X A. sp. PI 276233. These hybrids
have never been accomplished before by conventional crossing procedures although
many attempts have been made in our laboratory and elsewhere (Gregory and Gregory,
1979). The hybrids were achieved by applying growth regulators to the hypanthium
bases of the maternal parents following pollination. Although Sastri and Moss
indicated that hybridity of the plants was confirmed by morphological and
electrophoretic studies, the details to substantiate their claim are absent in the
report. They also reported success at culturing immature embryos taken from

developing pods of A. hypogaea X A. glabrata Benth, (section Rhizomatosae) where

the flowers were treated similarly. Further details on all of these hybrids would
be very interesting.

How effective embryo culture will be in allowing gene flow among the
various taxa of Arachis is still uncertain. There is circumstantial evidence to
suggest that all hybrid failures in Arachis following fertilization are not caused
by nutritional difficulties expressed during embryogenesis but some may be due
instead to lethal factors within the embryos themselves. This potential problem
must be addressed before embryo culture methodology can realize its full potential
in future peanut germplasm enhancement programs.
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TABLE 1.
Culture Total
Period Cultures
5/31/68- 467
1/30/69
1/24/69- 101
4/16/69
5/09/69- 112
7/10/69
689

SUMMARY OF EMBRYQ CULTURE TRIALS, 1968-69.

Showed
Growth
(%)

20

25

52

Contaminated

(%)
80

84

22

TABLE 2. DISTRIBUTION OF CULTURE MEDIA USED

MEDIUM
Randolph and Cox (R

FOR EMBRYO CULTURE TRIALS

& C)

R & C with coconut milk
R & C with other additives

Nitsch and Nitsch
White
White with additives

Hoagland and Arnon with sucrose

45

Other
Discards Transplants
(%) (%)
16 4
12 4
51 27
PERCENT OF
TOTAL CULTURES

18.3

24.2

8.1

1.7

8.1

32.7

6.8



Effect of Row Spacing, Row Orientation, and Gypsum on the Production and Quality
of Nonirrigated Florunner Peanuts. J. I. Davidson, Jr., Mechanical Engineer, P.
D. Blankenship, Agricultural Engineer, T. H. Sanders, Plant Physiologist, R. J.
Cole, Research Microbiologist, and R. A. Hill, Mycologist, National Peanut
Research Laboratory, Dawson, GA 31742; R. J. Henning, Agronomist, University of
Georgia Cooperative Extension Service, Tifton, GA 31793; and W. R. Guerke,
Director, Georgia Seed Test Laboratory, Atlanta, GA 30334.

ABSTRACT

CY 1981 and CY 1982 field studies showed that close row spacing,
north-south row orientation and land plaster application at blooming provided
benefits in the nonirrigated production of Florunner peanuts. Close rows
generally provided a larger taproot crop, cooler soil temperatures and slightly
higher germination percentages than obtained with wide rows. North-south row
orientation provided cooler soil temnperatures, higher yields and higher
germination percentages than east-west row orientation. Close row spacing and
north-south orientation also appear to be effective in conserving soil moisture.
An application of land plaster at blooming increased germination by several
percentage points and reduced aflatoxin contamination levels by a factor of 2.

INTRODUCTION

Peanut growers are continually seeking improved agronomic practices that
will provide higher yields of better quality peanuts at a lower cost. Three
specific agronomic practices that have this potential are close row spacing (1, 4,
5), north-south row orientation (6), and gypsum (land plaster) applications at
blooming (2, 7, 9, 10). During Crop Years (CYs) 1981 and 1982, these practices
were evaluated while growing Florunner peanuts in large-scale, nonirrigated field
studies. This paper summarizes the effects of these practices on yield, grade,
seed quality, aflatoxin, soil temperatures, soil moisture, and fruiting
characteristics of the peanut plant.

MATERIALS AND METHODS

The experimental design consisted of a split-split-split plot experiment
with farm as the main plot (3 farms), row orientation (east-west vs north-south)
as the subplot, row spacing as the sub-subplot, and land plaster application (0
1b/A vs 1000 1bs/A) at blooming as the sub-sub-subplot. Three farms were selected
in different areas of Terrell County, Georgia, so that the effects of different
soil types, weather, and rainfall patterns could be examined. Each year a
different 20 acre field was selected on each farm. Each field was divided into

eight 2 1/2 acre plots with four of the plots having rows running north-south and
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four of the plots having rows running east-west. In each row orientation two
plots had the wide (36") row spacing and two plots had the close twin (10" in 1981
and 6" in 1982--both with 36" between center pair) row spacing. One plot in each
row orientation and row spacing had 1000 1bs/A of 420 coarse land plaster applied
at blooming while the other plot had no land plaster applied at blooming.

Generally the agronomic, harvesting, and drying practices were those
recommended by the Georgia Cooperative Extension Service (3). Rainfall, maximum
and minimum daily soil temperatures, fruiting data, disease and pest control
practices, and soil analyses were measured and recorded during the growing season.
Peanut moisture at digging and digging losses were also recorded. A standard
drying wagon was used to dry the peanuts from each plot. After drying, the yields
and grades were determined and a large sample (approximately 300 pounds) was
removed from each wagon (plot) for shelling and quality evaluations. The large
sample was divided into subsamples to provide two germination samples, two samples
for chemical analyses, four large (approximately 60 pounds each) samples for
aflatoxin analyses, and two samples for shelling and physical property
determinations. Germination tests were conducted by the Georgia State Seed
Testing Laboratory. Chemical analyses were conducted by the University of Georgia
Chemistry Laboratory. The aflatoxin analyses were conducted by the USDA FSIS
Laboratory in Albany, Georgia. Data were analyzed statistically using analysis of
variance and regression analyses.

RESULTS AND DISCUSSION

In 1981, high temperatures and marginal rainfall reduced yields, grades,
and seed germination percentages and produced aflatoxin on one of the farms (Farm
3). In 1982, excellent climatic conditions resulted in good yields, grades, and
seed germination percentages and no aflatoxin on any of the three farms. The
general growing conditions on each farm during 1981 and 1982 are summarized in
Table 1. Severe drought stress and high soil temperatures on Farm 3 in 1981
produced high levels of aflatoxin and drastically reduced yields and germination.
Also, rainfall interrupted harvest on Farm 3 in 1981 requiring two digging dates.
In 1981 on Farm 2, poor weed control and hard, dry sofl at harvest drastically
reduced yields and grade. The effect of the weeds and hard soil on the digger
operation resulted in higher digging losses for the close row than for the wide

row peanuts. Excessive digging losses were not experienced in the other 5 harvest
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situations.

Even though there were large variations in soil type, climatic conditions,
disease and weed control, and harvest conditions, significant differences were
found among the treatments and in yield, grade, and germination for both crop
years (Table 2). The north-south row orientation provided a significantly higher
yield (162 1bs/A) than the east-west row orientation. Land plaster applications
of 1000 1b/A at blooming reduced the percent of damaged kernels by 14%; reduced
the percent of foreign material by 25%, and increased germination by 10%.
Landplaster reduced aflatoxin on Farm 3 in 1981 by a factor of 1.7 (Table 3). The
apparent higher aflatoxin levels for Digging II may have resulted from a loss of
more mature kernels causing a higher percentage of immature kernels for Digging II
than for Digging I. Generally in such severe drought conditions the immature
kernels have higher contamination levels than the mature kernels (8). However,
the apparent higher aflatoxin levels for Digging II may have resulted from an
increase in aflatoxin with time. Application of land plaster also produced a
higher calcium content in the seed (Figure 1). There was a high correlation of
aflatoxin and germination with calcium content of the seed (R = 0.73 and 0.91,
respectively). The north-south row orientation and the close row spacing provided
slightly higher (but not significantly) average germination percentages than the
east-west row orientation and the wide row spacing, respectively. The larger
digging losses (measured but not reported here) for the close row spacing on Farm
2 during 1981 greatly influenced the yield data resulting in higher yields for the
wide row spacing (Table 4). However, 1982 data indicated slightly higher average
yields for the close row spacing.

Average differences in grade (SMK + SS) were usually small (Table 5).
Evidently use of land plaster at blooming reduced kernel damage and foreign
material by reducing pod and kernel disease.

Application of 1000 1bs/A of land plaster at blooming provided much higher
germination percentages than when land plaster was not applied (Table 6). The
effect of land plaster on germination was much greater for drought stressed
peanuts because a higher concentration of calcium in the pegging zone is required
for peg uptake when soil moisture is low or inadequate. During severe drought
stress the north-south row orientation and the close row spacing provided higher

germination percentages than the east-west row orientation and wide row spacing.
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'Soil temperature measurements showed that the close row spacing and north-south
row orientation tended to provide cooler soil temperatures (Table 7) and higher
peanut (soil) moisture contents (Table 8) than obtained with the wide row spacing
and east-west row orientation. The benefits of north-south and close rows were
more apparent during drought stressed periods. The close row spacing also
provided a larger proportion of peanuts around the taproot (Table 9) than for the
wide row spacing.
SUMMARY AND CONCLUSIONS
The application of land plaster at blooming, north-south row orientation,
and close row spacing provided certain benefits in growing dry land Florunner
peanuts during 1981 and 1982. The additional cost of these practices and
potential problems in using them appear to be minimal. Use of north-south row
orientation on flat land and square shaped fields (or north-south rows--longer
than east-west rows) should present no problems. OCn rolling land and/or large
field length to width ratios with very short north-south rows the north-south row
orientation may not be practical because of erosion problems and too many short
rows. Negative considerations for suing close row spacing include the cost of
close row planting equipment, the additional seed peanuts required per acre
(20-30% more), and the potential problems in digging the close row peanuts in hard
dry soils and/or in weedy fields. The cost of applying land plaster is a major
consideration, but the results of this study show that land plaster and water are
prerequisites for providing good quality peanuts.
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Table 1, General growing conditions during 1981 and 1982

1 2 3 4 Harvest 5

Soil Type Total Rainfall Disease control Weed Control Conditions”
Farm 1981 1982 1981 1982 1981 1982 1981 1982 1981 1982
1 HSL MSL 17.3" 20.0" G E E E E E
2 MSL  HSL 20.5" 32.0" G F P G P G

(LLS) (BW-TM) (DHS-EDL)
3 LSL LSL 15.5" 23.0" P E G F F G
(ELS) (BW) (RIH)

1Soil nutrients were adequate. HSL = Heavy Sandy Loam; MSL = Medium Sandy Loam;

LSL = Light Sandy Loam

2Total rainfall was the cumulative values from planting to harvest.

3G = Good; E = Excellent; F = Fair; P = Poor; LLS = Late Leaf Spot; ELS = Early Leaf
Spot

43“ = Beggar Weed; TM = Texas Millet

SDHS = Dry Hard Soil; EDL ~ Excessive Digging Losses; RIH = Rain Interrupted Harvest
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Table 2. Average yields (1b/A), grades (%) and germination (%) for 1981 and 1982

Variable Row direction Row pattern Land plaster rate mean
N&S E&W Wide Close 1000 1bs/A 0 1b/A

Yield 3116{1{ 2952% 3076 2993 3039 3031 3034

Grade

(SMK and SS) 73.1 73.8 73.6 73.3 73.5 73.4 73.4

Damaged kernels 2.1 2.0 2,1 2,0 1.9% 2.2% 2.0

Foreign material 3.8 3.2 3.7 3.3 3.0% 4,0% 3.4

Germination 82.3 80.3 80.7 81.7 85,3%* 77.7%% 81.4

Means of like treatments within the same row followed by * or ** are significantly different

at p = 0.05 and p = 0.01, respectively.



Table 3. Average aflatoxin values of 1981 peanuts
(Farm 3)

Digging Aflatoxin (ppb)

dateal Row direction Row pattern Land plaster rate2

N&S E&W Wide Close 1000 1bs/A O 1b/A

1 338 346 - - 254 429

2 436 391 382 445 300 526

lbigging I was performed just prior to a 2" rain.
Digging II was performed 4 days after the 2" rain.
Aflatoxin contamination levels appeared to be higher
for Digging IT than for Digging I.

2Land plaster had a highly significant effect (p = 0.01)

on the aflatoxin content of the kernels for both digging
dates.

Table 4. Average ylelds

Pounds per acre

Row Direction Row pattern Land plaster rate
Crop Farm
Farm Year N&S E&W Wide Close 1000 1bs/A 0 1b/A avg.

1 1981 3516 3057 3396 3177 3315 3258 3286
2l 1981 2499 2379 2753 2126 2524 2355 2440
32 1981 1747 1612 1630 1729 1671 1688 1680
Average 2587 2350 2593 2344 2503 2434 2469
1 1982 3848 3642 3711 3786 3682 3818 3748
2 1982 3501 3384 3395 3494 3500 3387 3441
3 1982 3577 3640 3568 3650 3542 3680 3610
Average 3642 3555 3558 3643 3575 3628 3600

lYields on Farm 2 were drastically reduced by weeds and digging
losses.
2Yields on Farm 3 were drastically reduced by drought and poor leaf

spot control.
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Table 5.

Average grades

Z SMK + 7 SS

Row direction Row pattern Land plaster rate
Farm S::g N&S EG&W Wide Close 1000 1bs/A O 1b/A
1 1981 71.2 72.8 71.8 72.2 71.8 72.2
2! 1981 69.0 69.0 68.8 69.2 69.0 69.0
3 1981 73.5 75.8 74.8 74.5 75.0 74.2
Average 71.2 72.5 71.8 72.0 71.9 71.8
1 1982 72.5 72.8 73.3 72.0 72.8 72.5
2 1982 74.8 75.5 75.0 75.3 74.5 75.8
3 1982 77.6 77.3 78.3 76.8 78.0 77.0
Average 74.9 75.2  15.5 74.7 75.1 75.1

lGrades on Farm 2 were drastically reduced by weeds and

digging losses.

Table 6.

Germination

% Germination

Row direction

Row pattern

Land plaster rate

Crop Farm
Farm Year N &S E & W Wide Close 1000 1bs/A 0 1b/A  avg.
1 1981 85.5 81.9 84.9 82.5 85.1 82.2 83.6
2 1981 83.8 88.1 86.9 85.0 87.0 84.9 86.0
31 1981 67.5 58.5 59.0 66.5 79.4 46.6 62.9
Average 78.9 76.2 76.9 178.0 83.8 71.2 77.5
1 1982 85.8 84.9 84.5 86.1 86.1 84.5 85.3
2 1982 84.3 80.9 82,0 83.1 84.0 81,1 82.6
3 1982 87.0 87.3 87.3 871.0 90.3 84.0 87.2
Average 85.7 84,4 84,6 85.4 86.8 83.2 85.0

1Sevete drought stress drastically reduced germination of peanuts on

Farm 3.
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Table 7. Average maximum soil temperatures for 1981

Soil Temperature, °F

In rawl Between row
Farm Close rows Wide rows Close rows Wide rows

1 84.2 85.9 84.1 85.2
2 82.9 83.0 83.3 84.4
2 89.6 93.6 96.2 98

lIn row temperatures for north and south rows were
1° to 2° cooler than east and west rows.
2Poor growing season (drought stress). Very poor

leaf spot control.

Table 8. Mean peanut kernel moiaturel at digging time

Crop year Mean kernel moisture (X w.b.)
Row orientation Row spacing Land plaster rate

N&S E&W Wide Close 1000 1lbs/A 0 1b/A
1981 32.6 27.9 25.8 34.8 29.9 30.7
1982 42.3 39.4 41.0 40.6 39.9 41.8

lDifferences in kernel moisture were attributed to dif-

ferences in soil moisture.
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Table 9. Ratio of taproocl to limb2 crop for 1982 Florunner
peanuts

Farm Row direction Row pattern Land plaster rate Farm Avg.
N&S E&W Wide Close 1000 1bs/A 0 1b/A

1 2.8 2.8 1.8 3.8 3.1 2.5 2.8
2 2.4 2.9 2.3 3.1 2.7 2.6 2.7
3 2.1 2.2 1.5 2.9 2.0 2.4 2.2
Avg. 2.4 2.6 1.9 3.3 2.6 2.5 2.6

lAlthough Florunner peanuts have no peanuts growing on the tap-
root, the taproot crop is defined as those pods having stems
attached to the lateral branches within 5" of the taproot.
2The 1limb crop is defined as those peanuts with stems attached
to the lateral branches over 5" away from the taproot.
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Effect of N Application on Peanut Leaf Composition. S. K. Pancholy and Sheikh M.
M. Basha, Division of Agricuitural Sciences, Florida A&M University, Tallahassee,
FL, and D. W. Gorbet, Agri. Res. Center, University of Florida, Marianna, FL.

ABSTRACT

In 1981, a study was conducted to determine the effect of N application on
nodulating and non-nodulating peanut lines. In this paper, the effect of N
application on peanut leaf composition is reported. A field experiment was
laid-out in a randomized block design employing four rates of N (0, 67, 134, and
268 kg N/ha), applied one month after planting, and four peanut lines. The four
peanut genotypes tested included a non-nodulating line and three normal nodulating
genotypes, namely, the cultivar 'Florunner', P1262090 and UF487A-. The latter two
lines are the parents of the non-nodulating 1ine. Peanut leaf samples were
collected at 45, 80, and 110 days after planting, lyophilized, ground, and stored
at -20 C. The leaf samples were analyzed for chlorophylls ‘'a‘' and 'b’, soluble
carbohydrates, total N, and total amino acids. Nitrogen starvation symptoms were
evident in non-nodulating peanut plants at all three sampling dates. Only in the
non-nodulating line did the application of N result in increases in total N (20 to
75%), chlorophyll 'a’ (15 to 95%), chlorophyll 'b' (10 to 100%), and soluble
carbohydrates (25%, only at 45 days sampling). Application of N had significant
effect only on amino acids serine and methionine.

INTRODUCTION

The peanut (Arachis hypogaea L.), is capable of fixing atmospheric N
through the symbiotic relationship between root nodules and Rhizobia (5, 17).
Nodulating peanut plants derive reduced N from nitrate reduction in soil as well
as nitrogen fixation (3, 4, 5, 11). A non-nodulating peanut genotype, such as
reported by Gorbet and Burton (7), is dependent on nitrate reduction as the sole
source of reduced N (3, 11) and show N starvation symptoms toward maturity (7,
12).

It has been a common practice among farmers and researchers alike to apply
small amounts of N fertilizers to increase peanut yield (15). However, the
application of N to peanuts is known to suppress biological nitrogen fixation (14)
and the results obtained from N fertilization studies of legumes in general (3,
16, 17) and peanuts in particular have been erratic and inconclusive (14, 15).

Application of N increased leaf protein content in three sorghum genotypes

tested by Ajakaiye (1). However, protein content and total N uptake into fababean
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shoots were unaffected by N application (16). Walker et al. (18) did not observe
any effect of foliar N application on N content of the tops of 'Florunner’
peanuts. Hanaway and Weber (9) reported that non-nodulating soybean plants
accumulated approximately 30% as much nitrogen compared to nodulating varieties.
Hallock and Coffelt (8) correlated productivity and leaf nutrient among ten
Virginia peanut genotypes, and reported that genotypes with higher crop value were
somewhat higher in Ca, Mg, Mn, and B.

Since seed yield is dependent upon photosynthesis by the leaves and
translocation of assimilates to the seed and there is much demand for N during
flowering and pod formation (4, 10, 15, 19), it is of importance to know if peanut
leaf composition is affected by application of N to soil.

This study was conducted to determine the effect of N application on leaf
composition of nodulating and non-nodulating peanuts.

MATERIALS AND METHODS

A field experiment was laid-out in 1981 in a randomized block design
employing four rates of N (0, 67, 134, and 268 kg/ha), applied one month after
planting, and four peanut lines (one non-nodulating, two of its parental lines:
P1262090 and UF487A-, and a commercial cultivar, Florunner). The study was
conducted at the Agricultural Research Center, Marianna, Florida.

Fully developed leaves were collected at 45, 80, and 110 days after
planting, placed on ice in the field, transferred to the laboratory, lyophilized,
ground and stored at -20 C. The leaf samples (250 mg) were extracted with 80
percent ethanol and centrifuged at 20,000 x g for 20 min. The supernatant was
saved and the pellet was re-extracted twice with 80 percent ethanol. The three
supernatants were mixed, made to a know volume, and used in the determination of
chlorophylls and soluble carbohydrates. Chlorophylls 'a‘' and 'b' were measured at
665 nm and 645 nm, respectively (5). Soluble carbohydrates were analyzed by the
method of Yemm and Willis (20). The nitrogen content of peanut leaf tissue was
determined by the micro-Kjeldahl method (2). The amino acid composition of leaf
protein was obtained by hydrolizing the samples at 110 C for 18 h, followed by
analysis of JEOL-6AH amino acid analyzer (13).

RESULTS AND DISCUSSION

The chlorophylls 'a' and 'b' are the most important pigments active in the

photosynthetic process (5). Application of N significantly increased chlorophylls
59



‘a' and 'b' in leaf tissue of non-nodulating peanuts at 45 and 110 days after
planting (Tables 1 and 2). However, no significant differences were noted at the
80 day stage. In nodulating peanut lines, P1262090, UF487A-, and Florunner,
chlorophyll 'a' and 'b' showed erratic response to N application. Chlorosis was
evident in non-nodulating plants as early as 45 days after planting and became
severe at 80 and 110 days after planting, when no N was applied. Since N is an
essential part of the porphyrin structure which make-up chlorophyll, nitrogen
deficiency results in chlorosis and a drop in chlerophyll content (5, 11).
Chlorophy1l 'a' content in the non-nodulating line almost doubled when 268 kg N/ha
was applied. Chlorophyll 'b’' also showed similar increases in response to N
fertilization. It is evident from the data that the application of 268 kg N/ha to
non-nodulating line resulted in chlorophyll levels comparable to control
treatments in the nodulating entries.

Application of N had a significant effect on soluble carbohydrates in
peanut leaf tissue only at 45 days after planting (Table 3). Significant
increases in soluble carbohydrates were observed in the non-nodulating genotype
and UF487A- with increasing doses of N application. It has been shown that the
carbohydrate status of leaf is influenced by the interaction between the
production of carbohydrates by photosynthesis and the utilization by active sinks.
Other factors such as sink size, metabolic activity, and the efficiency of the
translocation system are also involved in creating the demand for carbohydrates
from the leaves (10). Eglin et al. (6) reported that changes in free sugar levels
in soybean leaves during seed filling varied from an increase to no change to a
decrease across a 3-year period. Similar results were observed in our study where
soluble carbohydrates in peanut leaf tissue showed variable response to N
application.

Nitrogen fertilization had a significant effect on peanut leaf N only at
110 days after planting (Table 4). Although, application of N increased leaf N at
all three samplings in nodulating and non-nodulating peanuts, significant
differences between N doses were obtained only in non-nodulating line. In
general, leaf N content in peanuts decreased toward maturity. Richards and Soper
(16) in fababeans and deMooy et al. (4) in soybean have reported similar
observations. Maximum N utilization by the soybean plant was reported to occur

during the later growth states of flowering and pod-filling (3, 4), Reid and Cox
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(15) have shown that percent N in peanut foliage decreased from 5.5 to 2.5 during
10 weeks of plant growth toward maturity. Our data show that application of 134
and 268 kg N/ha increased leaf N in non-nodulating peanuts to a level similar to
that of nodulating plants at 45 and 80 days after planting. However, when no N
was applied, non-nodulating plants had approximately 1/3 less leaf N than
nodulating plants. Application of N had no significant effect on the total amino
acid composition of peanut leaf protein except for serine and methionine (Table
5). However, only methionine content showed a consistent increase in response to
N application,
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