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GRADUATE STUDENT PAPERS

A New Advisory Model for Fungicide Application to Contro! Early Leafspot of Peanut in Virginla. R. M.
CU*, P. M. PHIPPS, and R. J. STIPES. Tidewater Agr. Exp. Sta., VPI&SU, Suffolk, VA 23437.

A new approach to development of spray advisories for control of early leafspot of peanut was tested
with Florigiant peanut in 1988. Starling June 1, the number of hours with RH:95% and ambient
temperature 216 C and s30 C was recorded. Chlorothaloni! at 1.26 kg/ha (Bravo 720 1,5 pt/A) was
applied with crop oil (SoyQil'937) at 0.5% of spray volume when the number of hours reached action
thresholds of elther 36, 48, 60, 72 or 86 hrs. With each application, 10 days of protection against
disease was assumed before restarling counts. Three sprays were applied according to action
thresholds of 36 and 48 hrs, whereas only two sprays were made with thresholds of 60, 72 and 96 hrs.
Reference standard treatments included seven sprays on a 14-day schedule, and three sprays
according to the original leafspot advisory program (P. M. Phipps and N, L Powell, 1884,
Phylopathology 74:1189-1193). Sprays (140 L/ha) were applied at 345 kPa with a CO, pressurized
sprayer having three, D,13 (disk-core) nozzles per row. Plots consisted of four 12.2-m rows, spaced
0.9-m apart. Treatments were replicated in four randomized complete blocks. Plots sprayed on a 14-
day schedule and according to the original leafspot advisory exhibited 1.0 and 17% leafspot (% leaflets
symptomatic), and 0.8 and 3.8% defoliation at harvest, respactively. Untreated plots exhibited 96%
leafspot and 67% defoliation. Treatments according to the new advisory model with action thresholds
of 36 and 48 hrs resulted In leafspot contro! and ylelds that were similar to a 14-day program, and
significantly better than the original advisory program as well as the untreated check. In a separate
test, the performance of several funglcides was compared when used according to the new advisory
and action thresholds of 48, 72, 96 and 120 hrs. Chlorothaloni! plus crop oll, diniconazole at 0.14
kg/ha (Spolless 25W) plus crop oil, and terbutrazole at 0.126 kg/a (Folicur 1.2EC) were highly
effective for leafspot control when applied at the 48 hr threshold. Chlorothalonil continued to provide
good disease suppression with 72 and 86 hr thresholds, whereas terbutrazole was the only treatrnent
to provide good control at all four thresholds. All treatments improved yleld, howaever, diniconazole
wilth the 48 and 72 hr spray models resulted in the most significant increases (1464 and 1522 kg/ha,
respectively) over the untreated check. Because of the superior performance of the 48 hr threshold
mode! in 1988 as well as 1987 tests, this mode! will be used to deveiop spray advisories for growers
in 1989.

Simulation of the Temporal Spread of Leafspot and lts Effects on the Growth and Yield of
Peanuts. S. E. NOKES®, J. H. YOUNG. Biological and Agricultural Enginecring Dept., North
Carolina State University, Raleigh, NC 27695.

A general epidemiological model was adapted to describe the temporal spread of leafspot under field

Aalled

using underlying mechant of the di , such as

conditions, The leafspot is

POt

spore production as & function of the environmental conditions, spore dispersal and effectiveness of the
infectious units, Leafspot is assumed to affect the peanuts by reducing the photosynthetically active

leaf mass. The amount of tissue lost to the disease is calculated on a daily time scale, and the value

input to an existing growth model. Daily calculation of the reduced lcal mass allows the effect of
leafspot to be predicted as a function of peanut growth stage. The simulated percent infection, percent
defoliation, growth and yield is compared to actual field data.
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Relationship between Components of Resistance and Disease Progress of Late
Leastot on Peanut. V. M. AQUINO*, F. M. SHOKES, D. W, Gﬁﬁsﬁl and R. D.

. ort orida Research and Education Center, Quincy, FL 32351;
Agricultural Research and Education Center, Marianna, FL 32446; Department
of Plant Pathology, University of Florida, Gainesville, FL 32611.

Components of partial resistance to late leafspot (Cercosporidium personatum)
were quantified and disease severity and defoliation were monitored on 14 peanut
(Arachis hypogaea) genotypes in a field test in Marianna, Florida. Incubation
period, Tatent period, percent sporulating lesions, lesion size, number of
lesions per leaf and percent necrotic leaf area were determined on inoculated
target leaves. Genotypes include a resistant line, UF 81206, moderately
resistant cultivar Southern runner, susceptible cultivar Fiorunner and eleven
breeding 1ines with various levels of resistance. For most genotypes, disease
progress was best described by either the logistic or Gompertz model. Lowest
AUDPC (area under disease progress curve), rate of disease progress and final
level of disease were observed on genotypes UF 81206, PI1 261893, US 29-b3-B and
US 202-b2. Rate of increase and AUDPC for both disease severity and defoliation
were more highly correlated with percent sporulating lesions and latent period
than with lesion size, lesion number and percent necrotic leaf area. Percent
sporulating lesions and latent period were the resistance components that
contributed most towards reducing disease progress in the field.

Effect of Defoliation on the Growth and Development of Peanuts. J.B. Endane and J.H. Young.
Department of Biological and Agricultural Engineering, North Carolina State University, Raleigh,
NC 27695-7625.

Three growth chamber studies were conducted to evaluate the effect of defoliation on the growth and
development of peanuts. In the first study, Florigiant peanuts were planted in 25 cm diameter pots at &
density of 8.3 plants/m? and grown in two chambers identically set at 30/26 C day/night temperatures
and 15 hours of photosynthetically active radiation at 680 #E m™%s™. Plants were defoliated uniformly
at 25%, 50%, 75%, or 100% on day 70 or day 91 of growth. Flower counts, leaf area, and dry weights
of leaves, stems, roots, pegs, and pods were taken weckly until day 119 of growth. In the second study,
Florigiant peanuts were planted in plastic trays measuring 50cmX35cmX10cm at 2 plants per tray and
a density of 2.7 plants/rn’. For this study, 25% or 75% of the young leaves were removed on day 35 or
day 70 of growth. Leaf area and dry weights of leaves, stems, roots, pegs, and pods were taken -veckly
for 2 weeks for the plants defoliated on day 35 and once every two weeks for 8 weeks for the plants
defoliated on day 70 of growth. In the third study, Florigiant peanuts were similarly planted in trays as
in the seccond study but in this study eggs and newly hatched Heliothis zea larvae were dropped on the
plants once on day 29 and four times between day 64 and day 93. Results of the first study showed
that leaf dry weights, leaf number, and leaf area of the defoliated plants were lower than the control for
about 5 weeks after defoliation. All the defoliated plants survived and produced new shoots. On som.
of the plants that were defoliated at the 100% level there were flowers on the day after defoliation and
on subsequent days. In the second study, leaf dry weights, leaf number, leaf area, peg nuiuber, peg dry
weights, pod number, and pod dry weights of the defoliated plants were lower than the control for
about 5 weeks after defoliation. Results of the third study showed that the peg numbers, and peg

ights of the defoliated plants were lower than the control. This was possibly due to the larvae
feeding on the flowers.
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iof
treated Peanuts. F. D. SMITH®, P. M. PHIPPS and R. J. STIPES. Tidewater Agricultural
Experiment Station, VPI & SU, Suflolk, VA 23437.

Sclerotia of Sclerotinia minor were collected in 1987 from untreated plots of Florigiant peanut and plots
treated seven times with either benomyl (0.28 kg/ha) plus sulfur (3.36 kg/ha), chlorothalonil (1.26 kg/ha),
or diniconazole (0.14 kg/ha) plus soyoil (0.5%) on a 14-day schedule for contro! of Cercospora leafspot.
Sclerotia from a separate test were collected from untreated plots and plots treated three times with
iprodione (1.12 kp/ha) for control of Sclerotinia blight. Chlorothalonil (1.26 kg/ha) was applied four times
to this test for leafspot control according to the Virginia peanut leafspot advisory program. From each
treatment, four replications of 25 scleratia were surface-disinfested with 1.0% NaClO for 10 min and plated
on glucose yeast extract agar (GYEA) with or without iprodione at 2.0 pg/ml. Recovery of S. minor from
sclerotia on unamended GYEA and iprodione-amended GYEA averaged 82 and 76%, respectively.
Isolates of S. minor plated on GYEA were allowed to form sclerotia and individual sclerotia were
subsequently transferred to iprodione-amended GYEA for evaluation. Colonies larger than 3 cm in dia.
after 2 wk incubation were classified as resistant to iprodione. This procedure detected resistance to
iprodione in 4.0, 4.7, 9.6 and 4.0% of the sclerotia from plots treated with benomyl plus sulfur,
chlorothalonil, diniconazole, and untreated plots, respectively. When sclerotia were plated directly on
iprodione-amended GYEA, resistance to the fungicide was likewise 7.6, 11.3, 3.6 and 6.5%, respectively.
The percentage of sclerotia from iprodione-treated and untreated plots having resistance to iprodione
after germination on unamended GYEA was 7.9 and 4.3%, respectively. Direct assays of field collected
sclerotia yielded resistant isolates from 6.5 and 4.7% of the sclerotia from iprodione-treated and untreated
plots, respectively. No significant (P=0.05) dilferences in frequency of resistance to iprodione were
detected between field fungicide treatments in either test. When 23 isolates of 5. minor from unamended
GYEA were matched to their iprodione-resistant subcultures, all 23 subcultures were more resistant to
iprodione than the original isolates. These results indicated that some or possibly all resistance developed
in-vitro. Only one ficld isolate exhibited resistance to iprodione at a high level (100 jg/ml) out of 455
originating from sclerotia collected from test plots. More surveys will be necessary to determine the effect
of fungicide programs on resistance to iprodione as well as the impact of resistance on control of
Sclerotinia blight of peanut.

Rapid Detection of Aflatoxins in Peanut with the SAM Assay. A. B.
SARR® and T. D. PHILLIPS. Dept. of Veterinary Public Health,
College of Veterinary Medicine, Texas A&M University, College
Station, TX 77843.

A new method for the rapid detection of aflatoxins (i.e., SAM) was compared with a method
of high pressure liquid chromatography (HPLC). A total of fifty (50) peanut samples were
analyzed in this study. For the SAM method, peanut samples (40g) were ground and
extracted with methanol:water (80:20). Aliquots (5 ml) of the methanolic phases were added
to 5 ml of water and then partitioned with 3 m] of toluene. Aliquots (0.5 ml) of the toluene
phases were added to the tp of SAM detectors. Following elution with
toluene:chloroform:acetone (95:20:5) all samples were analyzed for aflatoxins with long
wavelength U.V. light (365 nm). Peanut samples (20 g) were ground for HPLC analysis and
extracted with acetone;water (75:25). Fats were removed with hexane, and the aflatoxins
were exiracted with chloroform and analyzed by nommal phase HPLC. No difference was
observed between the two methods. All samples positive by HPLC were paositive by SAM,
and all samples negative by HPLC were negative by SAM. The percent recovery and the
stability of aflatoxin B, (AfB,) in the toluene phase in the SAM assay were determined.
Aliquots (5 ml) of the extraction solvent were “spiked” with AfB, at levels of 5500, 550,
220, and 55 ng. AfB, was panitioned with the toluene phase (and analyzed by HPLC). The
percent recovery of AfB, was 70% (a recovery of 90% is routinely attained when chloroform
is used to extract the methanolic phase). A comection factor was determined for standards
of AfB, in toluene. AfB, was found to be extremely stable in the toluene phase of SAM.
Simple and rapid screening tests such as SAM for the detection of aflatoxins in peanuts may
greatly facilitate prevention through effective monitoring programs that allow for the
diversion of contaminated crops and animal feeds (This work was supported by USAID
CRSP Project 02-50305-2 and Texas Agricultural Experiment Station Project H6215).
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Biology, Population Dynamics and Natural Enemies of the Groundnut Leaf Miner,
Aproaerema modicella (Lep.: Gelechiidae) in Peninsular India. T.G. SHANOWER®,
J.A. WIGHTMAN, and A.P. GUTIERREZ. Division of Biological Control, Univ. of
Cal., Berkeley, 94720; ICRISAT Patancheru P.0,, Andhra Pradesh, 502 324, India;
Division of Biological Control, Univ., of Cal., Berkeley, 94720.

Aproaerema modicella, the groundnut leaf miner (GLM), is considered a key pest of
peanut in south and southeast Asia. Data from laboratory and field studies carried
out in peninsular India are presented here, Temperature dependent growth rates
were calculated for eggs, larvae and pupae at five temperatures. The effect of
temperature on fecundity and adult longevity was also studied. Three or four
generations per season are typical in southern India. Outbreak levels of A,
modicella were recorded in the 1987 rainy season when peak populations were in excess
of 125 larvae per plant. Leaf biomass was reduced 25% and stem biomass 30% compared
to insecticide protected plots. In addition, GLM-free plants produced pods from a
higher proportion of their flowers and had nearly twice the pod yield of unprotected
plants. Haulm yields were also significantly reduced by GLM attack. In three
subsequent seasons leaf miner populations were low. The natural enemy community
consists of at least 15 primary and secondary parasitoids, 3 disease agents and 1
documented generalist predator. GLM parasitization rates can exceed 53% and

disease levels 35% in some seasons. In the 1988 post-rainy season the proportion

of larvae reaching the adult stage declined from 42% in the first generation to
approximately 11% in the fourth generation.

Yield and Stability of Seven Short Seagon Peanut Genotypes in Zimbabwe. 2. 4.
Chiteka.* Crop Breeding Institute, Department of Research and Specialist
Services, Box 8100, Causeway, Harars, Zimbabwe,

High yield and stability are major objectives in peanut breeding programs. The
performance of peanut cultivars differs markedly from season to season and with
changing altitude in Zimbabwe. This complicates the task of selecting genotypes
with high yield as well as stability over a wide range of environments. Seven short
season peanut genotypes were grown at five locations without supplementary
irrigation over three ssasons in Zimbabwa. The locations ranged in altitude from
433 m, a. 8+ 1. to 1506 m. a. 8. 1. Pod yields varied from 1080 to 5050 kg ha-1.
There were significant differences in yield (P<0.05) at all sites in all seasons.
Genotype x looation interaotions (P<0.05) were observed in all seasons. Among the
test varioties, 31/6/13 showed the highest yi?ld and stability over envirorments
(range 2060 to 5050 kg ha~!, mean 3570 kg ha~'), Yield was poorly correlated with
altitude for all genotypes.

ce of Soil Wate eficits e t Fo on. P. J.
SEXTON , K. J. BOOTE, and J. M. BENNETT. Dept. of Agronomy,
University of Florida, Gainesville, FL 32611.

The effect of a dry pegging zone on pod formation of Florunner peanut
hypogaea L.) was studied in field and greenhouse
experiments. Treatments imposed in a greenhouse study included: wet
pegging zone/wet rooting zone, wet pegging zone/dry rooting zone, dry
pegging zone/wet rooting zone, and dry pegging zone/dry rooting zone.
Pegs were tagged as they entered the soil and pegging zone soil
moisture was monitored during pod formation and development. 1In a
field study, pegs were tagged as they entered the soil over a four
week period. After two weeks, the pegging zone became dry and
continued to dry further until rainfall occurred six weeks after
tagging began. As gravimetric soil water declined below 4%, peg
penetration and pod expansion ceased; however, those pods that had
begun expansion (reached or exceeded the R3 stage) before the pegging
zone dried attained a higher weight per seed and per cent dry matter
than those in the fully-irrigated treatment. Results from the
greenhouse study were less definitive, but indicated that peg depth
and perhaps pod expansion were reduced by a dry pegging zone,
especially when combined with limited soil water in the rooting zone.
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PHYSIOLOGY AND SEED TECHNOLOGY

GRi
Southeast during 1984-1987. BOOTE* G. HOOGENBOOM, J. W. JONES,
and J. M. BENNETT. University of Florida, Gainesville, FL 32611.

Peanut yields in 1987 were reportedly not as good as expected by the industry.
Weather was suggested to be a contributing cause. In order to evaluate this
possibility, weather data for 40+ sites in the Southeastern peanut growing
region were obtained from Rodger R. Getz, NOAA, at Auburn University. The
PNUTGRO model was run for 1984-1987 at 15 sites under irrigated versus rainfed
conditions. Results for each year and site were averaged over May 1, May 15,
and May 30 planting dates, and over five typical soils. Predicted pod yields
without irrigation were 5022, 4966, 3788, and 3970 kg/ha for 1984, 1985, 1986,
and 1987, respectively. With irrigation, predicted yields were 5982, 5325,
5467, and 5198 kg/ha in 1984, 1985, 1986, and 1987, respectively. Water
deficit obviously was a major cause of yield reduction in 1986 and 1987.
Nevertheless, under full irrigation, the predicted yield was lowest in 1987.
The 1986 and 1987 seasons had a 1.2 degree C higher maximum temperature during
pod fi11 than did 1984 and 1985 (32.6 versus 31.4 C). This higher temperature
caused PNUTGRO to simulate earlier maturity, shorter podfill, lower yield,
lower shelling percentage, and lower harvest index (but greater vegetative
growth) consistent with industry’s impressions of vegetative and pod growth in
1987. The average temperature for the 1986 and 1987 seasons was 1.0 C higher
than during the 1984 and 1985 seasons. This 1.0 C increase in temperature was
estimated to cause a 9.4 % decrease in yield independent of the effect of water
deficit. High temperature appears to have major detrimental effects on yield,
but further verification is needed from field and controlled environment
research. We plan to further evaluate this by obtaining long term yield
records from crop reporting districts, and comparing to simulated yields (using
regional weather records).

Relation of Internal Tissue Water Balance of Peanut to Soil Moisture. P. I.
ERICKSON, D. L. KETRING*, and J. F. STONE. USDA-ARS, Plant Science Research
Laboratory, Southern Plains Area, and Agronomy Dept., Oklahoma State Univ.,
Stillwater, OK 74075.

Field data describing peanut (Arachis hypogaea L.) internal water balance responses

to soil water availability are lacking. Primary reasons for this are uncertainty

in proper measuring parameters for internal water balance and an unclear definition
of soil water availability. In the present study, available soil water content is

defined as water content minus -1.5 MPa water divided by -0.01 MPa water minus -1.5

MPa water. This essentially normalizes water content to fraction available. It is

analogous to leaf relative water content (LRWC) and expressed as soil relative

water content (SRWC). The objectives of this research were to (1) define the
relationship between SRHC and LRWC of two peanut genotypes (Comet and Florunner)
grown under rainfed and irrigated conditions, and (2) use SRWC to predict limiting
levels of soil water relative to crop water status. Plants were grown on a Teller
loam so0il1 (fine, mixed, thermic Udic Argiustoll) under rainfed conditions in

1982-84 and irrigation in 1983-84. Weekly midday (1130 to 1300 AST) measurements

of LRWC were made between 40 and 100 days after planting (DAP). Weekly SRWC values

were interpolated to correspond to LRWC measurement days. Above 50% SRWC, the mean

LRWC of Florunner and Comet was about 85%, and appeared to be affected more by

evaporative demand than by SRWC. Below 50% SRWC, genotype LRWC was highly

correlated with SRWC. The predicted SRHC at which soil water was restricted for
internal tissue water balance was about 45%, then turgor pressure potentials

approached zero. This SRHC threshold occurred under rainfed conditions about 59,

56, and 64 DAP in 1982, 1983, and 1984, respectively, when flowering and pod

formation occur. It is concluded that SRWC may be useful for predicting 1imiting

levels of soil moisture and that limiting levels of soil water may occur well

above the classically defined lawer 1imit of soil water availability.
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Formation. J. M. BENNETT , P. J. SEXTON, and K. J. BOOTE. Dept.

of Agronomy, University of Florida, Gainesville, FL 32611.
A root tube - pegging pan system was constructed to examine the
independent effects of soil water in the pegging and rooting zones on
the initiation and development of peanut (Arachis hypogaea L.)
fruits. The system provides a technique which allows soil water in
the rooting zone to be independently controlled from the soil water
in the pegging zone. Root tubes (1.6 m long and 0.15 m dia.) were
constructed of plastic tubing. The bottom of the tube was covered
with wire mesh to prevent loss of soil and capped. At distances of
one-third and two-thirds from the top of the tube watering access
tubes were inserted so that water could be added to different depths
of the root system. The top of the root tube was closed with a
convex cap. In the top of the convex cap two 5-cm holes were
drilled. A peanut plant was allowed to grow through the central hole
while a watering tube was inserted into the other hole. A pegging
pan (0.50 m wide x 0.35 m long x 0.20 m deep) was fitted around the
upper portion of the root tube. Roots of the plants developed into
the root tubes while pegs which formed entered the soil in the
pegging pans. The system provides a mechanism for imposing plant
water deficits in the rooting zone 1) by allowing the plant to
gradually deplete soil water in the root tube or 2) by watering only
through the access tubes deeper in the rooting zone. Similarly, the
soil in the pegging zone can be kept moist or dry. By varying the
soil water in either the rooting or pegging zone, independent effects
of soil water in both zones can be evaluated.

Ecological Attribute of Groundnut Nitrogen Fixation. Jiang RONGWEN*, Hu
XIAOJIA, Jiang MCULAN, and Zhang XUEJIANG. Oil Crops Research Institute,
Chinese Academy of Agricultural Sciences. Wuhan, Hubei, 430062, P. R.
china.

Two groundnut germplasms, i.e. a local Chinese cultivar "Qianjiang" and a
cultivar "Bao 17-17", which come from Bulgaria, have been tested with liquid
nutrient pot methods in greenhouse by combining/inoculating with two
Bradyrhizobium strains, i.e. a Chinese origin strain 009 and Israel strain
5a/70 respectively. The nodule numbers per plant and total nitrogen contents
of the shoots of each treatment were determined at 42 days after planting,
pure fixed nitrogen of each treatment of germplasm - strain combination was
calculated in the following formula: PFN=SIN(IN)-STN(UN), where: PFN means
the pure fixed nitrogen of specific germplasm-strain combination; STN(IN) and
STN(UN) refer to the total nitrogen contents of the shoots of specific
germplasm-strain combination treatment and the relative germplasm uninoculated
control. Chinese germplasm with its same origin Bradyrhizobium strain showed
a favorable symbiotic response but not with that of Israel and vice versa. It
may suggest that the geographical factors or the ecological attribute strongly
influence the groundnut nitrogen fixation.
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Response of Peaput Dry Mattex Allocation to Gepetic Selection for
Yield_in North Carolina T. BI, R. WELLS* AND J. C. WYNNE,
Department of Crop Science, North Carolina Sate University.

Thirteen genotypes representing the major releases or advanced
breeding lines from the North Carolina State breeding program were
grown in a field study in 1988. The major objective was to further
clarify earlier reports concerning physiological alterations in
response to genetic selection for greater seed yield. A randomized
complete block design with five replications was completed with six
growth harvests starting at 42 days after planting (DAP) and
continuing until 135 .DAP. Greatest alterations to growth were
found in the proportion of dry matter allocated to fruit versus
vegetative portions. At 135 DAP the main stem length, vegetative
dry matter, LAI and harvest index were significantly correlated
with years of cultivar release, displaying correlation coefficients
of =0.70%*%, -0,49%%, -0,32%% and 0.54%*, respectively. Cultivars
released prior to 1965 exhibited mean main stem lengths and node
numbers which were 26 and 9% greater, respectively than more recent
cultivars. Concurrently, the harvest index for cultivars released
prior to 1965 was 0.82 at 135 DAP compared to 1.02 for more recent
cultivars. The data indicate that alterations in dry matter
allocation have occurred in response to cultivar improvement.

Protein as qB_Indicator gg Peanut Seed Maturity. S. M. BASHA,
Division of Agricultural Sciences, Florida A&M University,
Tallahassee, FL 32307

Peanut pods were collected between 110 and 140 days after planting and divided
into different maturity categories by the Hull-scrape method and also based on
the pericarp and testa color. The seeds from these two groups were dried,
ground into a meal and defatted. The protein composition of the defatted meal
was determined by HPLC. The HPLC resolved peanut seed proteins into eight (I
through VIII) peaks. The Mature seed contained highest amount of peak II
(arachin) protein than the Immature seed. Likewise peak V protein was also
present in higher amounts in the Mature seed. In contrast, peak IV protein
decreased with increasing maturity and remained unchanged after 'orange' stage.
This decrease was consistent during seed maturation suggesting that the peak IV
protein may be useful as an indicator of peanut seed maturity status. In
addition, examination of protein profiles of various peanut cultivars indicated
that this protein is widely distributed in the Genus Arachis. Since peak IV
protein is found in similar amounts in Mature seeds of all the cultivars and
exhibit similar developmental changes, peak IV protein would serve as a
potential indicator of peanut seed maturity. Because of its possible value as an
indicator of seed maturity the peak IV proteinis tentatively named as
“Maturin“. Supported by USDA/SEA/CSRS.
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Seed Quality of R r Peanuts as Affected by Topdressing Gypsum on Calcium-

Sufficient Soils. J. F. ADAMS and D. L. HARTZ0G*, Dept. of Agronomy

and Soils Auburn University, Auburn, Alabama 36849.
Because there is only weak cvidence that supplemental soil Ca may be beneficial
beyond its obvious effects on yield and sound mature kernel (SMK) of runner peanuts
(Arachis hypogea L.), a study was initiated to determine the minimum seed-Ca
concentration required for maximum germination and seedling vigor’ of runner peanuts
and to determine the effect of applied Ca on seed Ca, seed germination, and seedling
vigor. Ten on-farm experiments with replicated gypsum and no-gypsum treatments were
established on high-Ca soils. Yields and SMKs were generally unaffected by the
gypsum topdressing, but there were effects on seed concentrations of Ca, Mg, and K.
Although only one site showed a highly significant increase in germination and
seedling vigor from the gypsum application, the limed soils as a group (soil Ca >
400 mg kg‘l) produced seed with better germination and vigor than the unlimed
soils (soil Ca < 280 mg kg~l). The minimum seed Ca needed for maximum germination
was 282 mg kg'l; the minimum needed for maximum seedling survival was 309 mg kg'l.
The data suggest that a higher level of available s0il Ca is needed for maximum
seed quality that is needed for maximum yield or SMK.

Cr 1 ! Investigation of an On-farm oblem with

E. B. WHITTY. Agronomy

Florida in 1988. G. R. STOCKS', R. N. GALLAHER and
Dept., Inst. of Food and Agricultural Science, Univ. of Florida, Gainesville,

FL.
Peanut (Arachis hypogaea L.) is sensitive to nutrient imbalances. Zinc is an
essential micronutrient but can be toxic to peanuts in any but small quantities.
Zinc toxicity is usually not a problem when proper pH and nutrient balances are
maintained in the soil, however, when Zn does accumulate in high levels the result
is severe necrosis and stunting with devastating yield loss and even death of
plants. Problem areas were identified in a grower’s field that had symptoms
resembling zinc toxicity. The stem tissue was split at the base of the plant and
plants vere necrotic and severely stunted, The affected areas were small and
elliptical in shape with an abrupt change from stunted to healthy plants over a
1 m distance. Whole plant samples were taken from stunted plants and healthy
plants near the affected areas. The whole plant samples were partitioned into
stem, leaf, root, and seed parts. Also, leaves were picked from the top of the
plant (youngest mature leaf), middle of the plant, and base of the plant. Soil
samples were taken from the sample rows at depths of 0-15 cm and 16-30 cm. All
plant tissue and soil samples were analyzed for macro- and micronutrients for
evaluation of any imbalances. From the soil it was found that the stunted plant
areas had lower concentrations of N, P, K, Mg, Ca, and Hn. The stunted areas had
appreciably higher levels of Fe and Zn. The soil Zn was above the critical level
for toxicity. The plant tissue mineral analysis revealed that although the
healthy plants did not have optimum concentrations of all nutrients, the levels
were more balanced than those for the stunted plant tissue. The stunted plant
leaf tissue from the whole plant samples had a Zn concentration of 255 mg kg’
which was well above the critical range for toxicity. Most of the nutrient levels
for the stunted plant tissue were out of the sufficlency range. From the data
compiled and analyzed it was concluded that this field problem was Zn toxicity
caused by an imbalance of the other nutrients in the soils of the affected areas.
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Development and Validation of a Weather-Based, Late Leafspot Spray Advisory.
F. W. NUTTER, JR.* and T. B. BRENNEMAN. Depts. of Plant Pathology, Univer-
sity of Georgia, Athens 30602 and Tifton 31793 GA, respectively.

The purpose of this study was to field test a weather-based, late leafspot
(Cercogporidium personatum) forecasting system that was developed at the Univ. of
GA and to compare this system with the recommended calendar spray schedule for
late leafspot control and yield. Experiments were conducted in Tifton, Plains,
and Athens, GA. A split-plot, randomized complete block design with four replica-
tions was used. Treatments consisted of forecasting-timed applications wusing
either Bravo 720 F (chlorothalonil), Folicur 1.2 EC (ethyltrianol), or Tilt 3.6
EC (propiconazole), the currently recommended calendar schedule using chloro-
thalonil and a nonsprayed check. Hours of leaf wetness and canopy temperatures
were monitored in each field to identify periods favorable for late leafspot.
Disease incidence, and % defoliation were determined weekly throughout the season
at each location. Disease assessments (Y) were plotted versus time (X) to obtain
disease progress curves for each treatment. Areas under the disease progress
curves (AUDPC) were then calculated and used to compare treatment effects on
disease control. Mean separations for AUDPC data and pod yields were determined
by ANOVA and Duncan's Multiple Range Test (P§0.05). Disease control and pod
yields were not significantly different at Athens and Tifton when 3 or L
chlorothalonil or ethyltrianol forecasting-timed sprays were used compared to 8
calendar sprays. Disease ratings were not significantly different using 3
forecasting-timed sprays at Plains until Just prior to digging, and pod yields
were equivalent to the grower's schedule. Significantly higher levels of disease
occurred in plots treated with Propiconazole at all 3 locations. This indicates
that this fungicide may not be effective when used in conjunction with a late
leafspot spray advisory. Nonsprayed plots at all 3 locations were 80-90% defoli-
ated by the time of digging and pod yields were reduced L40-60%. This indicates
that 3-4 well timed fungicide applications were required to prevent losses due to
C. personatum at these locations in 1988. Reduced fungicide inputs to control
late leafspot will lower the cost of producing peanuts as well as result in less
fungicide being introduced into the farm environment.

24

o



Progress in the Use of Leafspot Advisories in North Carolina. J. E. Bailey*,
R. Hitzig, and G.L. Johnson, first and third authors Dept. of Plamnt
Pathology and Horticultural Science, respectively, North Carolina State
University, Raleigh, N.C.; second author, Dept. of Environmental Sciences
and Engineering, University of North Carolina, Chapel Hill, N.C.

Minimum daily temperature and hours of high ( 94%) relative bumidity for
each 24 hour period can be used to determine when peanut leafspot will occur
(Phytopahology 49:975-978, and Plant Dis. Rep. 50:810-814). Warnings of
disease conducive weather, called leafspot advisories, are used by many
North Carolina Agricultural Extension Agents to aid growers in determining
need for peanut leafspot fungicide sprays. Introduced in 1983, this program
relies on farmer volunteers who monitor temperature and humidity and phone
in this information to county offices. County staff use these data to calculate
spray advisories and make the information available to all farmers in the
county on a telephone recorder. In 1988, forecast weather information was
made available to the county offices so that advisories could be estimated
three days in advance, thus giving growers some advanced warning of disease
favorable weather, and adding continuity over weekends and holidays when

the system is not operational. University agricultural meteorologists
distribute forecasts for minimum daily temperature and hours of leaf wetness
through electronic mail to counties. A survey was conducted in Northampton
county, N.C. to determine the extent to which the leafspot advisories were
being used as as method of making management decisions. Results showed that
71X of the growers had heard of peanut leafspot advisories and 51Z of the
grovers were using this service. Grovers surveyed estimated that they saved
2.4 sprays /year using the advisory system. In another survey of peanut
growers in five northeastern North Carolina counties 641 said they used peanut
leafspot advisories to schedule chemical applications. One hutndred percent
of all growers using a spray advisory service found three-day forecasts of
anticipated conditions useful in planning spray operations.

Application of chlorothalonil via ground sprays, a center pivot irrigation system
or an undersliung boom for peanut disease control. T. B. BRENNEMAN* and D.
R. SUMNER. Dept. of Plant Pathology, Coastal Plain Experiment Station,
University of Georgia, Tiftom, GA 31793.

Seven applications of chlorothalonil (1255 g/ha) were applied to Florunner peanut
via ground sprays, center pivot irrigation (chemigation), or a pivot-mounted
underslung boom. These systems applied 0.12, 17.8 and 1.7 K1 water/ha,
respectively. Chemigated plots were either trafficked or not trafficked with
a tractor. With foliar residue analysis, we found that chlorothalonil deposition
from ground sprays was 9.63, 7.51 and 2.67 pg/cm? in the top, middle and bottom
canopy layers, respectively. Residues from the underslung boom applications were
2.56, 1.70 and 1.44 pg/ca?, and from chemigation applications 0.47, 0.44 and 0.46
ug/cmz, respectively, for the top, middle and bottom layers. Ground sprays gave
the best late leafspot (Cercosporidium personatum) control both years followed
by the underslung boom and chemigation applications, respectively. Disease
pressure was heavier in 1987 than in 1988 with defoliation of nonsprayed plants
being 96% and 68%, respectively. In 1987, plots treated by the underslung boom
or chemigation yielded significantly lower than ground-sprayed plots due to
defoliation from leafspot. With less disease pressure in 1988, pod yields in
chemigated plots were equal to ground-sprayed plots and both were lower than
plots treated by the underslung boom. Rhizoctonia limb rot (Rhizoctonia solani
AG-4) was not controlled by chlorothalonil and tended to be more severe where
plots were trafficked.



Disease Management of 'Southern Runmer' and 'Florunner' Peanuts. J. C. JACOBI*
and P. A. BACKMAN. Department of Plant Pathology, Alabama Agricultural
Experiment Station, Auburn University, AL 36849-5409.

Disease severity and yield of two peanut cultivars 'Florunner’ and Southern
Runner' grown under 4 leaf spot management programs were assessed in field plots
in 1987 and 1988. Three of the programs were conventional 7 spray schedules and
consisted of (1) chlorothalonil at a full rate (1.753 1/ha), (2) chlorothalonil at
a half rate (0.877 1/ha), (3) mancozeb at a full rate (1.68 1/ha). An additional
spray program was chlorothalonil at a full rate (1.753 1/ha) on a 4 spray
schedule. Disease severity of . leaf spot (Cercosporidium personatum (Berk. and
Curt.) Deighton) was assessed 5-6 times per season as percent of leaflets showing
symptoms and as percent of leaflets defoliated. Areas under the defoliation and
infection disease progress curves (AUDPC's) were used to compare spray programs
and cultivars. There were no differences {P=0.05) in AUDPC's for infection or
defolfation between cultivars under the same management program. The mancozeb
spray program had significantly greater AUDPC's for both infection and defoliation
than any of the chlorothalonil programs. Southern Runner was more tolerant to
high AUDPC values producing optimal yield of 3028 kg/ha for mancozeb (1.68 kg/ha),
which was equal to the optimal yield of chlorothalonil (1.753 1/ha) of 2952 kg/ha.
Florunner produced optimal yields of 2948 kg/ha for chlorothalonil (1.753 1/ha)
and 2535 kg/ha for mancozeb, indicating that Southern Runner is more tolerant than
Florunner to higher levels of disease caused by late leaf spot. There were also
differences between the cultivars 1in susceptibility to southern stem rot
(Sclerotium rolfsii  Sacc.). Southern Runner plots had significantly (P=0.05)
fewer stem rot loci than Florunner plots. No differences in severity of limb rot
{Rhizoctonia solani Kuehn) were found. Disease management strategies may differ
between these two cultivars.

A Comparison of Peg Strength and Pod Loss on Florunner and Southern Runner
Peanut, F. M. SRUEEE‘. T. D. TEARE, and D. W. GORBET, North Florida
Research and Education Center, Quincy, FL 32351; Agricultural Research and
Education Center, Marianna, FL 32446

Arachis hypogaea cultivars Florunner and Southern Runner were grown in

ndividual gesfs at the Agricultural Research and Education Center, Marianna,
FL. Tests were arranged 1n an RCB split-plot design with four replications.
Main plot treatments were the foliar fungicides chlorothalonil (protectant)
and diniconazole (systemic), and subplot treatments were three schedules;
seven sprays at l4-day intervals, four sprays at 2l-day intervals, and no
fungicide. Peg strength was measured five times; at 107, 114, 120, 128, and
135 days after planting (DAP) on Florunner and at 107, 120, 126, 135, and 146
DAP on Southern Runner. Peg strength was measured with a Hunter spring force
gauge on 20 randomly selected pegs within 10 cm of the taproot on three plants
from each of four rep11cat§ plots. Pod loss was measured by sifting the top
10 cm of soil from a 2 m“ area in each plot. Peg strength was generally
greater on plants that were treated with diniconazole than for those treated
with chlorothalonil. Peg strength was only slightly greater for the peanuts
receiving seven sprays than for those receiving only four sprays. There were
no significant differences (< 0.05) in peg strength between cultivars.,
Fluctuations in peg strength were noted between sample dates was probably
related to the physiological age of plants. Pod loss ranged from 575 - 2733
kg/ha for Florunner and 260 - 1022 kg/ha for Southern Runner depending on
foliar treatment. Pod loss was 16% and 8% with chlorothalonil treatments on
Florunner anrd Southern Runner, respectively. Pod loss was less with
diniconazole treatment, 8% and 4% for Florunner and Southern Runner,
respectively.
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Effects of Foliage and Soil Applied Fungicides on Peanut Qualitv.- P. A. BACKMAN*,
K. L. BOWEN, AND L. J: CARTER. Department of Plant Pathology, Alabama
Agricultural Experiment Station, Auburn University, AL 36849-5409,

Peanuts treated with flutolanil. diniconazole, and terbutrazole for control of
southern stem rot (Sclerotium rolfsii) and 1imb and pod rot (Rhizoctonia solani)
were evaluated for the effects of these fungicides on peanut pod quality, value
per ton, and value per acre. All treatments received full season programs of
chlorothalonil for leafspot control and were compared to a control treatment that
did not receive any fungicides for control of soilborne fungi. .In tests conducted
in 1987 and 1988 all three fungicides improved value per tun by 12-15%, while
value per acre was often increased 30-40%. The SMK value for graded lots varied
only 3-5%, with value being affected most by weight of kernels in the 'damage’
category. Optimal treatment dates for highest seed quality were during the
pegging and pod fill growth stages.

Fungicidal Control of Southern Stem Rot of Peanuts. A. K.
HAGAN® and J. R. WEEKS, Dept. of Plant Pathology and Dept.
of Entonmology, vrespectively, Auburn University, AL 36849.

Peanuts cv. Florunner wore sown in five fields with a histery of

southern stem rot (Sclerotium rolfsii) in lote April to carly May.

Recommended production and pest control practices uere followed. A
split-plot deaign with fields oas whole plots and treatments as
subplots was used. Subplots, randomized in four complete blocks, were

two rows (0.9 m) wide by 19.8 o in length, PCNDB 106 was applied over
the row about 90 days after planting (DAP) on a 10 cm (narrow) and 25
cm (atandard) bend ot 5.6 ond 11.2 kg a.i./ha, respactively. Foliar
fungicides were applied about 70 and 90 DAP. Diniconazole 25W (0.28
kg a,1./ha), terbutrozole 1.2€ (0.25 kg n.i./ha), and flutolanil 50u
(1.1 kg a,i./ho) were banded with o single D4&-25 nozzle at o spray
volume of 94 1/ha, while propiconazol 3.6E (0.25 kg a.i./ho),
hexaconozole 1.0E (0.28 kg a.i./ha), and a second flutolanil SOW (1.1
kg a.i./ha) troatmont weore broadcast with three D2-25 noxzles per row
at a gprey volume of 140 l/ha. The adjuvant X-77 (0.25X) was tank-
mixed with diniconazole and propficonazol. Disease loci counts were
made aftar tha plots were dug. Stea rot counts were significantly cut
by all fungficidea below the levels seaon in the contrel plots. Except
propiconazol, which gave the poorest disecose control, stem rot counts
differed Littla among the fungicide treontments. All fungicide treated
plets except thoso sprayed with propiconazol sfignificantly outyielded
the control. Diniconazole, terbutrazole, and the broadcast treatment
of flutolanil incroased yields above those of the standard PCNB
treatmont, while hoxaconazole and the banded flutolanil treatment did
not. Despite similar disecase control, plots trecated with PCNB on a 10
cm band yielded significantly botter than those receiving the 25 ¢m
bend uwidth treatment. 8roadcost sprays of flutolanil yielded higher
than bandod trecatments of the some fungicide.



Resistance to Melo1do?zne arenaria in complex hybrids of Arachis
ypogaea and wild Arachis spp. J.L. Starr*, C. E. Simpson, and G. L.
chuster. Dept. Plant Pathology and Microbiology, Texas -
Agricultural Experiment Station, College Station, TX 77843; Texas
Agricultural Experiment Station, Stephenville, TX 76401; Texas
Agricultural Experiment Station, College Station, TX 77843.
Complex hybrid lines TP-129 and TP-135 are resistant to M. arenaria,
supporting little or no nematode reproduction. When seed1ings of these
two 1ines and the susceptible cultivar ‘Tamnut 74' were inoculated with
freshly-hatched juveniles of M. arenmaria and incubated at 24-28 C, no
difference in the root penetration by the nematodes was observed at
three days after inoculation. Young, adult females were detected in
roots of Tamnut 74 at 14 days after inoculation, and mature females with
eggs were observed at 21 days after inoculation. In contrast, no
nematode was observed to have developed beyond the second juvenile stage
at 21 days in roots of TP-135. No nematode development beyond the
fourth juvenile stage was detected in roots of TP-129 at 21 days after
inoculation. These data are evidence that resistance to M. arenaria in
TP-129 and TP-135 is due to a reduced rate of nematode development.
Twenty-one advanced generation breeding lines, derived from TP-135
without selection for nematode resistance, were examined for nematode
resistance in two field tests, No line was resistant to reproduction of
M. arenmaria relative to the susceptible standard Tamnut 74,

[Y] ar rla
Florida. D. W. DICKSON* and T. E. HBWLETT. Department of
Entomology and Nematology, Institute of Food and Agricultural
Sciences, University of Florida, Gainesville, FL 32611.

Fumigant and nonfumigant nematicides were evaluated for control of
Meloidogyne arenaria race 1 on Florunner peanut in two separate tests
in a field in Suwannee County, Florida. In the nonfumigant test all
treatments that included aldicarb alone or a combination of aldicarb
at plant and at pegging increased vine widths at early flowering

(P £ 0.05). Of 14 treatments in the nonfumigant test, all but three
had a lower soil population density of M. areparia at midseason than
the control (P £ 0.05). At harvest nematode population densities were
very high in both tests, ranging from 976-2,593 juveniles/250 cm® soil.
Consequently, at harvest most pegs, pods, and roots in all plots were
heavily galled by the nematode. No treatment in either test increased
yields over the controls. A surprisingly large number of plants were
infected in each plot with a complex of soil-borne fungi that included
Cylindrocladium sp., Rhizoctonia sp., Macrophomina sp., and Pythium
sp. There was an average of 10 hits/row (range = 3.2~17.8).



Response of Registant and Susceptible Peanut Genotypes to Fumigation

with Metam Sodium for Control of Cylindrocladium Black Rot.

A. K. CULBREATH*, J. E. BAILEY, and M. K. BEUTE. Dept. of Plant

Pathology, Coastal Plain Experiment Station, Tifton, GA 31793,

and Dept. of Plant Pathology, North Carolina State University,

Raleigh, NC 27693-7616.
Three peanut (Arachis hypogaea) genotypes, Cylindrocladium black rot
(CBR) susceptible cultivar NC 7, and moderately resistant cultivars NC
8C and NC l0C were planted in Cylindrocladium crotalariae infested
fields in Martin and Bertie counties, North Carolina in plots receiving
0, 5, 10 and 20 gal/A of Vapam (Metam sodium)in randomized complete
block experiments in 1987 and 1988. 1In both years, final CBR incidence
in NC 8C was less than that of either NC 7 or NC 10C in untreated plots.
Performance of NC LOC in 1987 was similar to that of NC 8C for both
disease incidence and yleld in plots receiving Vapam at 5 gal/A or
greater, but was no better than that of NC 7 in plots receiving no
fumigant. In NC 7, 10 gal/A of Vapam was required to achieve control
similar to that obtained with 5 gal/A in NC 10C or NC 8C. In 1988,
performance of both NC 8C and NC 10C was better than that of NC 7 in
untreated plots. Response of NC 10C to Vapam was similar to that of NC
8C although in 1988, disease incidence in NC 10C was slightly higher
than that of NC 8C for all fumigation rates. In 1988, CBR incidence in
NC 7 was higher than that of NC 8C and NC 10C at all levels of
fumigation.

Response of peanut cultivars to soil fumiqation for control of Cyfindrocladium black rot (CBR} of
peanut. P. M. PHIPPS*, AND T. A. COFFELT, Tidewater Agr. Exp. Sta., VPI&SU and USDA
ARS, Suffolk, VA 23437.

Metam sodium at 36 kg/ha (Vapam 10 gal/A) was evaluated for control of CBR in several
commercial cultivars of virginia-type peanut from 1986 to 1988, Each test was in a Kenansville
loamy sand having a corn/peanut rotation and history of moderate to severe CBR. The
experimental design was a randomized complete block with four replications. Plots consisted of
two 12.2-m rows, spaced 0.9-m apart. Metam sodium was applied 19 to 30 days pre-plant with
a gravity flow applicator and chisel shanks mounted at the front of a Ferguson Tilrovator.
Applicator shanks deposited the chemica!l ca 15- to 20-cm deep on 0.9-m centers to coincide with
row spacing. The Tilrovator was operated at a depth of 5- to 7.5-cm to produce beds (10-cm
high and 61-cm wide) for marking treated rows, and sealing the fumigant in soil. Overall, metam
sodium suppressed disease incidence 83% and !mproved yields 1153 kg/ha. NC 6 and NC 7
incurred the heaviest incidence of disease without treatment. The CBR-resistant cultivars, NC 8C
and NC 10C, exhibited tow levels of CBR incidence at harvest in both untreated and treated plots.
NC 8C appeared to be more resistant to CBR than NC 1CC on the basis of above ground
symptoms and yleld without treatment, However, the yield of NC 10C averaged higher than all
cultivars with the metam sodium treatment. The greatest yield responses to metam sodium were
obtained with NC 6 (1359 kg/ha) and NC 7 (1634 kg/ha), whereas NC 8C gave the lowest yield
response (608 kg/ha). All cultivars (including NC 9, Florigiant, and VA 81B) produced excellent
yields (4669 to 5040 kg/ha) with metam sodium treatment. These results indicate that soil
fumigation with metam sodium would be profitable for CBR contro! in both resistant and
susceptible cultivars, where fields have a history of moderate to severe disease pressure.



of Four Peaput Cultivaxs with Cvlindrocladium Crotalariae,
D. M. PORTER*, R. A. TABER, and D. H. SHITH. USDA, ARS,
Tidewater Agricultural Experiment Station, Suffolk, VA 23437;
Department of Plant Pathology and Microbiology, Texas A&M
University, Texas Agricultural Experiment Station, College
Station, TX 77843, and Yoakum, TX 77995
This study was undertaken to determine the possible role of seed
transmission in the spread of Cvlindrocladium crotalariae, the causal
agent of cylindrocladium black rot (CBR) of peanut (Arachis hypogaea
L.). cylindrocladium crotalariae was isolated at a much higher
frequency from nontreated peanut seed (seed riding a 6.4 x 25.4 mm
screen) shortly after harvest than from nontreated seed following
storage for six months. In one study using 3500 seed, the isolation
frequency of C. crotalarijae from Florigiant, VA 818, and NC 6 peanut
seed was 15.4, 23.4, and 21.8% before storage and 1.6, 4.0, and 5.6%,
respectively, following storage for six months in an unheated
building. Under similar field disease severity conditions, seed of
NC BC, a cultivar with resistance to CBR, was colonized less
frequently by C. grotalariae than seed of Florigiant, VA 81B, and NC
6. Seed of NC 6 were colonized at a greater frequency than seed fron
Florigiant and VA 81B. The isolation frequency of C. crotalariae was
less from seed stored in a nonheated building (outside ambient
temperatures ranging from -8 to 31°C during the storage penod) than
seed stored at a constant temperature of S5°C.
crotalariae was not isolated from peanut seed treated with five
different seed protectants and stored for two weeks. In the early
stages of infection by (. crotalariae, the funqus is limited to
hyphal ramification between the Malpighian cells of the testa. In
later stages of colonization (seed characterized by discolored
testa), the fungus invades the cotyledonary tissues and proliferates
between the two cotyledons.

Reappearance in Georgia of Concealed Bamage in Peanut Seed Caused by Infection
with Diplodia gossypina. D. K. BELL* and W. D. BRANCH, Plant Pathology and
Agronomy Departments, UGA Coastal Plain Experiment Station, Tiftom, GA
31793.

An old and long quiescent disease of peanut seed in the U.S., concealed damage
(CD) caused by Diplodia gossypina, has reoccurred naturally in field research
plots on the UGA Coastal Plain Experiment Station in 1986. Differential
susceptibility was originally noted, among the 17 cultivars and breeding lines.
With intact testae, CD caused by D. gossypina may not be seen until the testae
are removed or the cotyledons separated. Diseased cotyledons are light-to-
dark brown, frequently with the most intense discoloration around the
micropyle, and decreasing slightly to moderately toward the distal end of the
seed. On first opening a container of CD-seed, a strong sweet-sour odor is
noticed. The fungus has no characteristic odor in pure culture. There is a
singular feature with thig CD caused by D. gossypina that we have not observed
or seen reported with any other form of CD. In many CD-geed the slight
cavities between the cotyledomary interfaces are partially to completely filled
with hyaline fungal mycelium. In all cases, transfers of surface disinfested
(70X ethanol, 1 min.) mycelium to potato-dextrose agar, with 0.5 g/L each of
yeast extract and casein hydrolysate (PDYCA), and incubated at 27 * 1°C and 90
pEs-1,m-2 cool-white fluorescent 1light for 10 days have produced abundant
pycnidia and conidia typical of D. gossypina Cooke. The pathogenicity of the
fungus, symptoms of the disease and signs of the fungus were confirmed in two
pathogenicity tests conducted in 0.4 wicroplots of soil infested with the
pathogen in a greenh Subsequent occurence and identification of the
fungus was monitored by plnting surface disinfested mycelium from between
cotyledons on PDYCA during 1987 and 1988,




Phenolic Compounds in Peanut Shells at Different Growth Stages.
J. E. FAJARDG, R. D. WANISKA and R. E. PETTIT. | n'e"pt—go Plant Pathology
and Microbiology and Dept. of Soil and Crop Sciences. Texas A & M
University, College Station, Tx 77843-1232.

Fourteen genotypes of peanut with varying degrees of resistance to growth
and colonization of Aspergillus sp. were analyzed for phenolic compounds
at four different growth stages. Ground pods were analyzed for free and
bound phenolic acids using high pressure liquid chromatography (HPLC)
while free and bound phenolic compounds using Folin-Ciocalteu assay.

More free phenolic compounds (Fch were observed at the very immature

pod stage (I) with values ranging from 7.8-15.5 mg/g. Levels of FPC
remained constant from stages II (before harvest) to IV {(curing or
storing) at a range of 1.9-5.8 mg/g. More bound phenolic compounds (BPC)
were also present at stage I with values ranging from 11.8-13.9 mg/g and
at stage IV ranging from 9.6-16.3 mg/g. Amounts of BPC were from 6.2-8.6
mg/g for stages II and III (at harvest).

J. B. SZERSZEN* and
R. E, PETTIT. Dept. of Plant Pathology and Microbiology, Agricultural
Experiment Station, Texas A&M University, College Station, Texas
77843-2132.
Isozymes present in Aspergillus-infected and non-infected isolated
peanut cotyledons of TX 798736, J-11, SN 55-437, Toalson, Starr, and
Florunner, were assayed electrophoretically. The cotyledons were
inoculated with a water suspension of A. flavus (Fl1 102) or A.
parasiticus (NRRL 2999) conidia. Inoculated and water check cotyledons
were incubated in the dark, at 32 C, 95% RH, and sampled every 6 h
during the first 48 h of incubation. Following incubation, the
cotyledons and hyphae collected from surfaces of the cotyledons were
subjected to microprocessor-controlled electrophoretic separations
(IEF~PAGE, PpH 3-9; native-PAGE, gradient 8-25%). Qualitative and
quantitative changes were recorded in the activities of alcohol
dehydrogenase, acid phosphatase, esterase, leucine aminopeptidase, and
peroxidase in inoculated cotyledons compared to the water checks.
Inter-genotypic isozyme patterns of uninoculated cotyledons were very
similar. Both aspergilli caused a rapid decrease of activity of alcohol
dehydrogenase and acid phosphatase, and no bands were recorded 12 and 24
h after inoculation, respectively. Aspergillus parasiticus and A. flavus
caused the depletion of 2 and the appearance of 1 new peroxidase
isozymes and an increase in the activities of the isozymes in the
cathodal regions of gels after 18 and 24 h, respectively. Thirty hours
after inoculation both fungi caused qualitative and quantitative changes
in the activity of esterase. Inoculation with A. parasiticus resulted in
a decrease of leucine aminopeptidase activity (2 isozymes) and formation
of a new isozyme 48 h after inoculation. Catalase and B-glucosidase were
the only isozymes whose activity remained unchanged after inoculation.
Aspergillus flavus caused more changes in isozyme patterns than A.
parasiticus. All genotypes tested and inoculated with the aspergilli
exhibited minor inter-genotypic variations in the patterns within 48 h.
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HARVESTING AND HANDLING

UIIJ.IAKSJHTRDEGEBRLCRIPPERN
VERCELIOTTI, ARS-USDA, SAA, Crop Systems Research Unit, Tifton, Georgia
31794 and ARS-USDA Southern Regional Research Center, New Orleans, LA
70179.
In a continuing effort to improve the curing environment for windrowed peanuts,
two experiments were conducted at Tifton in 198B. Florunner peanuts were grown
on Tifton loamy sand soil with supplemental irrigation., Two plantings were
made and each planting was dug at optimum maturity based on the maturity
profile. Following digging, one-half of the peanut beds in the test were
"stacked™ in a randomized test with four replications of each treatment. The
stacked windrows vere formed by taking one half of the inverted windrow and
stacking the plants on top of the inverted windrow. The plants were placed on
the inverted windrow with the pods down so that most of the peanuts wvere shaded
and all pods were off the ground. Thermocouples were placed in the center of
the basal seed in four separate locations in each of the windrows. These
thexmocouples and sensors to measure solar radiation, wind movement, rainfall,
relative humidity, ambient temperature, black globe temperature, and soil
temperature were recorded by a Campbell weather station. The peanuts were
combined at 18-25% M.C. and cured at recommended conditions. Following this
operation, the peanuts were graded, shelled, sized and evaluated for quality by
both GLC and organoleptic methods. These evaluations showed that the immature
peanuts are more susceptable to quality loss and that the quality of the
peanuts in the stacked vindrow may be higher.

] X eany 1xing 1 ixrg F. S. WRIGHT*,

D. M. PORTER, USDA-ARS, Tidewater Agricultural Experiment
Station, Suffolk, VA 23437; K. L. CRIPPEN, N. V. LOVEGREN, and
J. R. VERCELLOTTI, USDA-ARS, Southern Regional Research Center,
P. O. Box 19687, New Orleans, LA 70179

A study was initiated in 1988 to determine if peanut quality could
be improved by placing peanuts in a shaded windrow as compared to a
conventional (inverted) windrow. The shaded windrow may provide
protection from daytime high temperatures or extremely low nighttime
temperatures (frost) during windrow curing. Florigiant and NC 6
peanuts were dug with a conventional digger-inverter. Shaded
windrows were hand formed by placing a mass of peanuts on top of the
inverted windrow so that the peanuts were between the inverted vine
mass and the vine mass exposed to the sky. Individual peanut
temperatures were monitored in both windrow types along with the
ambient environment. The peanuts were mechanically harvested, dried
on a sample dryer using heated air not exceeding 6° WB depression, and
shelled and screened into No. 1, medium, and jumbo size kernels.
Peanut temperatures in the inverted windrow were higher in the
daytime and lower at night than the peanut temperatures in the shaded
windrow or the ambient air temperature. The peanut moisture content
at harvest (6 days after digging) was about 8% higher in the shaded
windrow as compared to the inverted windrow. The results on peanut
quality evaluations will be presented by scientists from the Southern
Regional Research Center.



Comparison of Drying Rates and Alcohol Meter Readings for Stacked apd
Conventional Windrows in North Carolina. J. H. YOUNG .
Biological and Agricultural Engineering Department, North Carolina
State University, Raleigh, NC 27695-7625.

During the 1988 harvest season, peanuts from each of three varieties
(NC6, NC7, and Florigiant) were dug on three dates (10/7, 10/11, and
10/18) and placed in either standard inverted windrows or *"stacked"
windrows. Samples were hand-picked from the windrows and moisture
contents and alcohol meter readings determined daily until the peanuts
were combined after seven to ten days. The peanuts in ®"stacked"
windrows dried more slowly than those in standard windrows. Kernel
moisture contents ranged from 5 to 6% wet basis higher in *stacked"
windrows at the time of combining. Alcohol meter readings were not
significantly different for the two windrow types during the first and
third harvests. However, for the second harvest when freezing
temperatures were encountered, the peanuts in standard windrows
developed much higher alcohol concentrations which are typical of off-
flavors.

Paa 98 and

g;gp w;ng;og Q;xing Studles, K L. CRIPPEN, J.R. VERCELLOTTI*

J.L. BUTLER, E.J. WILLIAMS, B. CLARY, F.S. WRIGHT and D.M.

PORTER. USDA~-ARS-SRRC, New Orleans, LA 70124; USDA-ARS—-SAA-

CSRU, Coastal Plain Experiment Station, Tifton, GA 31793;

Oklahoma State University, sStillwater, OK 74078; USDA-ARS,

Suffolk, VA 23437
Comparisons were made between the conventional windrow method of
drying freshly dug peanuts and a variation of the windrow method.
The windrow variation consists of stacking the adjacent windrow on
top which results in shading of the two windrows by the leaves of the
top windrow. This experiment was replicated at Tifton, GA;
Stillwater, OK; and Suffolk, VA with peanut varieties normally grown
in those areas. The peanuts were separated into jumbo, medium and
#1 commercial sieve sizes. Generally, the peanuts from the shaded
windrows tended to have higher intensities for roasted peanutty
flavor and lower intensities for off-flavors, where the conventional
windrow method resulted in lower roasted peanutty flavor and higher
off-flavors such as fruity/fermented. These relationships were
generally true for #l1 size peanuts more so than the medium and jumbo
sizes. Florunner peanuts grown near Tifton, GA in 1987 and 1988,
okrun peanuts grown near Stillwater, OK in 1987 and 1988, and
Florigiants and NC 6 peanuts grown near Suffolk, VA in 1988 tended
to follow similar patterns. Peanuts in Georgia and Virginia that
were exposed to freezing temperatures after digging received less
freeze damage in shaded windrows than conventional windrows. The
shaded windrow methed preserved the potential for the development of
roasted peanutty flavor and.decreased the potential for off-flavor
development more than conventional windrow methods.
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Analysis of Peanuts Produced by Diff ods
ing. N.V. LOVEGREN*, J.R. VERCELLOTTI, K.L.
CRIPPEN, J.L. BUTLER, E.J. WILLIAMS, B. CLARY, F.S. WRIGHT, AND
D.M. PORTER. USDA-ARS-SRRC, New Orleans, LA 70124; USDA-ARS-SAA-
CSRU, Coastal Plain Experiment Station, Tifton, Georgia 31793;
Oklahoma State University, Stillwater, OK 74078; and USDA-ARS,
Suffolk, VA 23437.
Peanuts collected from a windrow drying study were analyzed for
volatiles by gas chromatography (GC) before and after roasting.
Florunner, 1987 and 1988; Tifton, GA; Okrun, 1987 and 1988;
Stillwater, OK; and Virginia peanuts, 1988; Florigiant and NC6;
Suffolk, VA; from shaded and inverted windrows were screened into
jumbo, medium, and # 1 sizes and analyzed for volatiles. GC of the
raw inverted # 1's in the 1987 and earlier 1988 GA harvest showed
increased amounts of ethanol, methyl butanocl, and hexanal when
compared with the shaded whereas medium and jumbo samples showed
little difference. The later 1988 GA inverted samples (all sizes)
were exposed to frost and excessive amounts of one or more
characteristic freeze damage markers ethanol, methyl butanol,
hexanal/2,3-butanedicl as a double peak, and total volatiles were
noted in all samples. According to the GC volatiles shaded # 1's from
the GA 1988 samples were partly protected from frost while medium and
jumbo shaded samples were completely protected. The VA samples were
comparable to the GA except that more severe cold caused the
conventional samples to be severely freeze damaged while all the
shaded sizes were only partially damaged. OK peanuts were not exposed
to frost either year and followed the same trends as the earlier GA
windrow samples. From this comparison of peanuts from windrow studies
by Gc, it was concluded that #1 peanuts are more susceptible to
flavor deterioration in the conventional, inverted windrow drying,
and shaded windrow drying protects peanuts from frost damage.

16205pace Muitancous 3 al [} Y
Detection. J.R. VERCELLOTTI®*, KL. CRIPPEN, A.L. PISCIOTTA, AND N.V.
LOVEGREN. USDA-ARS-SRRC, New Orleans, LA 70179.

This paper reports the application of an improved gas chromatographic (GC) method which
allows roasted peanut flavor volatiles perceived by human sensory panelists to be profiled
more closely. A closed loop device with an injection valve was made to concentrate the
peanut volatiles at moderate temperatures. Peanut butter on the walls of a screwtop conical
test tube placed within a regulated heating block was purged at 50° C. to 60° C. with
nitrogen carrier gas through a connector and a sparging tee with heated transfer linc and
valve onto a Tenax GC-8% PMPE column, where the volatiles were concentrated at
ambient temperature. After temperature programming, a combined flame ionization (FID)
and flame photometric detector (FPD) permitted simultaneous detection of typical FID
active flavor volatiles (as in SRRC method) and the FPD, sulfur containing compounds.
Some 18 FID active compounds (alcohols, lipid oxidation products, Strecker aldehydes,
pyrazines, etc.) and 14 FPD peaks (mercaptans, mono- and disulfides, hydrogen suifide, and
carbonyl sulfide) were routinely monitored. This mixture of peanut butter flavor volatiles
differs somewhat from those purged at 125° both qualitatively and quantitatively. Volatiles
in the FID extended from methanol to substituted pyrazines and benzeneacetaldehyde but
did not include compounds such as vinyl phenol and the decadienals. The method was
applied to assessing degree of roast (e.g., several roasts of the same peanut lot with Hunter
L values ranging from 60 to 40). Descriptive sensory panel analysis defined intensity trends
for character notes that typify changes in degree of roast (e.g., roasted peanutty, sweet
aromatic, dark roast, raw beany, bitter) while the GC tracked production of key marker
compounds as roasting heat exposure was varied. This improved GC method has potential
not only in assessing postharvest peanut quality but also in sensory research and peanut
product evaluation.



Flavor in Runner-Type Peanuts as Affected by Headspace Volatile Concentration
and Marketing Crades. W. H. YOKOYAMA®*, H. E. PATTEE, and M. F. COLLINS.
Beatrice/Hunt-Wesson, 1645 West Valencia Drive, Fullerton, CA 92633-3899;
USDA-ARS, Department of Botany, North Carolina State University, Raleigh,
NC 27596-7625; Beatrice/Hunt-Wesson, 1645 West Valencia Drive, Fullerton,
CA 92633-3899.

The general quality of the peanut crop within a given year is not static, but
is dynamic and changes in response to climatic variations and harvesting and
handling variations. The Headspace Volatile Concentration (HSVC) Test was
used to monitor quality during the 1987 peanut crop marketing season in
southwest Georgla. Five preselected HSVC ranges and five Southeastern Peanut
Assoclation grades for shelled runner peanuts within each HSVC range were
evaluated for intensity of selected sensory attributes of roasted peanut paste
made from each of the 25 individual samples. The roasted peanut intensity is
quantitatively related to the HSVC and market grade of the sample. The
desirable roasted peanut flavor attribute is shown to have an inverse linear
relationship with the undesirable fruity flavor attribute. A two unit
increase in the fruity attribute results in an approximate one unit decrease
in the roasted peanut attribute. The HSVC measurement on farmers stock
peanuts can be done as a compatible part of the Federal-State Inspection
Service grading procedure and is a simple, rapid method of predicting roasted
peanut quality.

Cawparisa of Dryer Cantrol Strategies. C. L. BUTTS*l and W. E. DYKES2. 1uSpA, ARS,
National Peanut Research Laboratory, Dawson, GA 31742; 2peerless Manufacturing
Campany, Shellman, GA 31786.

Flarunner peanuts were dried using two dryer control strategies. The first control
strategy fallowed what was considered relatively harsh drying conditions. Plenum
temperature was maintained at 38 C. The secand cantral algorithm required manually
changing the dryer thermostat setting so that the maximm temperature of the plemm
did not exceed 38 C ar relative lmidity of air entering the peanuts did not fall
below 503. In the event that ambient air temperature and relative humidity were
cutside the desired range, ambient air was used. Air temperature in the ambient
air, plemm and in the peanuts was recorded as well as ambient relative humidity.
Electricity and LP gas consumption were recorded. Official grades at the time of
purchase and the amamt of split and bald kernels at the time of shelling were used
to evaluate changes in quality as a result of drying strategies.

Milling Quality in Peanut Curing. J.M. TROBGER. USDA-ARS, Crop Systems Research
Unit, Coastal Plain Exp. Sta., Tifton, GA 31793.
Past research has shown that peanuts dried or cured with temperature above 35C or
with relative humidity (RH) below 40-50% may have a poor milling quality as indi-
cated by an excessive percentage of split kermels. The Federal-State grading
procedure allows up to 4% sound splits without penalty. A computer model (PNUTDRY)
was developed to simulate bulk drying of peanuts in a bin or wagon. Primary out-
puts of the model are drying time and energy use. Effects of drying on milling
quality in the model were determined by accumilation of RH below 45%. To verify
this approach and to quantify the relationship between cumulative low RH and split
kernels, experiments were conducted in the fall of 1988. In six tests using four
dryers, the results showed a correlation between low RH cumulation and split
kernels. The results also showed that conditions during drying in the windrow will
affect the percentage of split kernels. Quality of peanuts going through the dry-
ing process can only be maintained, it cannot be improved.



h n i in. M. S.

CHINNAN. Department of Food Science and Technology, University of Georgia

Experiment Station, Griffin, GA 30223-1797.
A peanut thresher, sheller, and inexpensive burner arrangement for a peanut dryer
were designed and fabricated or modified at the Georgia Station for use on small
peanut farms in the Caribbean basin. The sheller was designed to operate with
pedal-power. Preliminary testing was done at Georgia, field testing is undergoing
on location in the Caribbean. The basic design concept of shelling was taken from
a hand-operated reciprocating type sheller; that concept was modified and a
pedal-operated sheller was designed, fabricated and tested. A small Japanese
thresher was modified to be operated with a tractor P.T.0. shaft or gasoline
engine, and to be transported on 3-point hitch of tractor or rolled in the field
with human power. An inexpensive 1iquid fuel burner commonly used in citrus
orchards during freezing weather was adapted to serve as a heat source for a batch
p::?u: dryer. The burner arrangement designed was tested for its performance and
efficiency.

Sampling Error Assoclated with Probe Patterns for the Pneumatic Sampler.

J. W. DICKENS*, T. B. WHITAKER, and A. B. SLATE. USDA-ARS, North
Carolina State University, Box 7625, Raleigh, NC 27595-7625.

The value of farmers stock peanuts 1s usually determined by taking a S-~probe
or 8-probe sample from a dryer-trailer load of peanuts, subdividing the
sample to approximately 1800 g with a riffle-type divider and grading the
subsample. The purpose of this study was to determine the variation in lot
value related to the twelve S-probe patterns and the ten 8-probe patterns
presently employed by the Federal-State Inspection Service to sample farmers
stock peanuts. Twenty dryer-traller loads of runner-type farmers stock
peanuts received directly from the farm were used in the study. Among the 20
loads, the load with the highest variation in value among probe patterns had
a coefficient of variation (CV) of 0.85% among the twelve S-probe patterns
and a CV of 0.52% among the ten B-probe patterns. When averaged across the
20 loads used in this study, the average CV among the S5-probe patterns was
0.45% and the average CV among the 8-probe patterns was 0.29%., An averaged
CV of 2.2% in lot value related to variability among 1800-g subsamples has
previously been reported. This study indicates that the variation among
1800-g subsamples is the major source of error in determining the value of
farmers stock peanuts.

Dust Control in Peanut (_;_rading Roans. FLOYD DOWELL®. USDA, ARS, Natiomal Peanut
Research Labaratary, Dawson, GA 31742,

Federal and State Inspectimn Service caicerns for the health of peanut graders has
prampted research to reduce dust levels in grading roams. A system was developed
to reduce respirable, inhalable and total dust concentrations to acceptable levels
in peamat grading roagns. A laser particle comter and a high volume air sampler
were used to estimate the dust levels during the 1988 peanut season in eight grading
roaus. Grading roans were manitared for at least six days, three days with a
selected filter and air flow rate and three days with no filtering system. Toler-
ance dust levels were established based on the response of graders at test sites.
When 0.5 micron dust counts were belaw 90,000 particles, graders noticed an appre-
ciable difference in air quality. Total dust and 5.0 micran values were used to
campare the relative effectiveness of the dust filtering systems. Based on the
filters and flow rates tested in this research, a system was designed to maintain
dust particles below the established threshold. The system uses a 90% efficient
filter with an arrestance of 95%. The air in the roam is filtered every two minutes.
These recamendations are based on systems tested at specific grading roaus. The
nurber of loads graded and the envirament in which the grading roam is located
will change. Therefare, madifications to these recammendations may be needed.
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Roof Coatings far Reducing Warehouse Condensation Potential. J. S. SMITH, JR.*
USDA, ARS, National Peanut Research Labaratcary, Dawsan, GA 31742.

Three types of paint applied as roof coatings on peanut warehouses were evaluated
for thearetical effectiveness in reducing candensation potential. Squares of gal-
vanized sheet metal, 2 feet by 2 feet, were painted top and bottam, top anly and
bottam only. An unpainted square was used as a check. Squares were mounted on a
frame inclined at a 45 degree angle facing due south. Thermocouples were attached
to the bottam surface of the squares and temperatures were recorded at hourly inter-
vals. Ambient relative humidity and temperature were recorded as well as ambient
coditions within the confines of the test frame. Potential far condensaticon
occurring on the various surfaces was detemmined fram a psychrametric chart using
the surface temperatures with ambient relative humidity and temperature. This in-
formation will be useful in determining the influence of these coatings for reduc-
ing condensation potential in peanut warehouses.

u Determine S ity in S d-Stock Peanuts. C. S. KVIEN*,

K. CALHOUN, and J. K. SHARPE Dept. of Agronomy, Univ. of Georgia Coastal

Plain Experiment Station, Tifton GA 31793, and Farmers Fertilizer and

Milling, Colquitt, GA 31737.
Peanut compositional characteristics that influence flavor, shelf life and texture
change with maturity. Recent developments like the Hull-Scrape Technique have
helped growers dig a more mature crop. However, most peanut product manufacturers
buy shelled stock peanut. To help determine the maturity of a shelled stock load
we use a simplified version of the physiological maturity index based on testa
surface color and texture changes. Like the Hull-Scrape Technique, this technique
will give a maturity distribution profile of the peanut lot. The technique will
improve seed analysis by eliminating seed maturity as a confounding factor.
Mechanical separation of these groups will be difficult. Possible separation
-methods include density, and optical characteristics of the seed.

Percentage Nut-Fill: a Possible Maturity Index for Peanuts (NC2
uTtivar) Grown in Eastern Caribbean. AMMY, B.
SINGH. Uept. of Chemical Engineering, Un1vers1ty of Hest Ind1es,
St Augustine, Trinidad; Dept. of Food Science, Alabama A & M
University, Normal, AL 35762.

Percentage Nut-Fill (NF) of green peanuts was investigated as a possible maturity
index. NF is the percentage volume of seeds to pods using a measuring cylinder.
Peanuts were collected periodically over 3 seasons between 99 to 141 days after
planting (DAP) from 2 soil types using a Random Complete Block Design. The NF of
the composite pods and individual maturity categories from each treatment was
determined and data analysed using IBM SAS program. The results were correlated
with optimum reaping time (ORT) established from 'Shellout' tests . ORT differed
with season and soil type and ranged from 120 to 141 DAP. Rate of Nut-Fill also
varied with season and soil type. Values of NF for mature pods (41.5 +/- 1.2)
and for composite pods at ORT (38.5 +/- 0.4) were consistently significant and
were independent of pod size, climatic variables, season, soil type and farmers'
practices. Thus a % Nut-Fill of 38.5 +/- 0.4 appears to be an objective
indicator of optimum reaping time for these peanuts.
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MYCOTOXINS

Tissue Samgling for Detecting Low Aflatoxin Levels in Peanut Kernels. K. L.
BOWEN* and P. A. BACKMAN.

Department of Plant Pathology, Alabama
Agricultural Experiment Station, Auburn University, AL 36849-5409.

Fungal species that produce aflatoxins (Aspergillus flavus and A. parasiticus) are
common in field soils, and invasion of peanut kernels by these fungi frequently
takes place during pod development. In environments where conditions are
suboptimal, entire kernels may not become invaded by these fungi, however, some
colonization of testa and outer layers of cotyledon may occur. If mycotoxin
producing fungi become established in these external kernel layers, aflatoxin is
most 1likely concentrated in the same areas. A technique was developed for
sampling only the testa and outer cotyledonary tissue of raw peanuts. This
involved abrading kernels of up to 4% of their external tissue. Fungi established
in this tissue could be assessed by plating peanut particles on selective media
plates. Aflatoxin levels were measured in abraded particles and chopped whole
kernels from the same peanut samples. Toxin levels in whole kernels samples were
9.2% of 1levels measured in particles abraded from external kernel tissue. When
aflatoxin concentration was less than 5 ppb in whole kernels, it was often found
to be as high as 50 ppb in external tissue of the kernels. This technique allows
measurement of low aflatoxin levels in peanut lots.

Camarison of Two ELISA Screening Tests with HPIC for the Determination of Afla-
tadns in Raw Peanuts. J. W. DORNER' and R. J. OCLE. USDA, ARS, National
Peanut Research Laboratory, Dawscn, GA 31742.

Two enzyme-linked immmosorbent assay (ELISA) rapid screening tests were campared
to high perfarmance liquid chramatographic (HPIC) analyses of 100 raw peanut ex-
tracts for the determination of aflatcxing. Identical extracts, all contaminated
between 0 and 70 ppb, were analyzed in duplicate by the Afla-10 cup test, the EzZ-
Screen quick card test, and an HPIC method. The screening tests had detection
thresholds of 10 ppb and 20 ppb, respectively. Both assays were accurate campared
to HPIC when samples were negative for aflatoxins or contained aflatoaxins above
their respective detection thresholds. Errors that did occur were associated with
samples that contained aflataxins at concentrations just below their detectiaon
thresholds. The cup test identified as 210 ppb 98 of samples that were in the 5-10
ppb range as determmined by HPIC. The card test identified as >20 ppb 53% of
samples that fell in the 10-20 ppb range by HPIC. Of the samples that were outside
the range of 5-10 ppb, the cup test was accurate with both replications

to HPIC 97% of the time. Similarly, the card test results (both replications) were
camparable to HPIC in 91% of samples ocutside the 10-20 ppb range.



Studies on Peanut Phytoalexins: Induction, Characterization and Genetic
Variation. B. MOHANTY®, M, MUSINGO and S. M. BASHA, Division of
Agricultural Sciences Florida A&M University, Tallahassee, FL 32387
and DORNER, J. W. and R, J. Cole. National Peanut Research Lab, USDA/ARS,
Dawson, GA 31742

Phytoalexins are antibiotic secondary metabolites produced by the plants in
response to injury and invasion by certain pathogens and appear to be involved
in disease resistance. Peanut kernels also produce phytoalexins when exposed to
their native microflora. Phytoalexins in peanut kernels were induced by slicing
and incubating the seeds at 25'C for 4 days in the dark. The samples were
dried and the phytoalexins from the slices were extracted and fractionated by
HPLC. The data showed them to be composed of six to seven compounds in varying
amounts. Phytoalexin accumulation began within 24 h of wounding and reached
maximun by 8 days. The phytoalexin content and composition changed during the
10 day incubation period. Phytoalexin production was maximum at pH 2 and 8, and
also pH was found to alter phytoalexin composition. Phytoalexin production
decreased significantly at water activity levels below ©6.94. Phytoalexin
production was 58-to 60-fold more in the younger seed than the mature seed,
Peanut kernels also showed genetic variation in their phytoalexin producing
ability, Supported by USDA/ SEA-CSRS.

A C ison of Various ity Factors Between Stack-Cured and Conventional
Windrowed ficially Dried Peanuts. R. J. CQI.E"I, J. W, KIRKSEYI, J. W,
DORNERL, T. H. SANDERS+, K. L. CRIPPENZ, N. V. LOVEGRENZ and J. R. VERCELLOTTIZ

lyspa, ARS, National Peanut Research Laboratory, Dawson, GA 31742; 2USDA, ARS,
Southern Regianal Research Center, New Orleans, LA 70179.

Several quality factars, including aflataxin, U.S. grade, milling quality, flavor,
flavor potential, gexmination and mycoflora, were campared fram peanuts cured in

the classical stack with those fram the conventional windrow/artificially dried
peanuts fran the same-location in an irrigated peanut field. The envirament within
the stack was characterized by temperature maximum lower than ambient, temperature
minimm higher than ambient and relative mmidities higher than ambient until the
peanutswithin the stack had dried to relatively low moisture. The general trend an
quality was that stack cured peanuts were of better all-around quality than the con-
venticnal windrowed/artificially dried peanuts.
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PRODUCTION TECHNOLOGY

Impact of Changes in Federal Peanut Programs on Peanut Farmers. 0. H. CARLEY*
and S. M. FLETCHER, Dept. of Agricultural Economics, University of

Georgia, Griffin, GA 30223-1797.

In discussions of forthcoming farm programs for the 1990s, new approaches are
surfacing that could have a substantial impact on the production and marketing
of U.S. peanuts. The impact on peanut farmers of decoupling production
decisions from government payments, total abandonment of the price support and
quota program, and elimination of Section 22 import quotas were compared with
the returns to farmers under the current program. Under all three
alternatives, prices for farmers' stock peanuts would be expected to decrease
toward world prices for peanuts. Owners of peanut quotas who rented quotas
out would lose the rental income, but those renting in quotas would have a
decrease in production costs. Under decoupling the impact of the lower market
price on farmer {income would be lessened by providing decreasing equity
payments to quota owners over time. Elimination of import quotas would reduce
farm income rather drastically if totally eliminated in one year. However, an
increase in peanut import quotas could be accomplished in conjunction with a
decoupling program so that the dindustry could adjust to the changing
conditions over a transition period. Compared with income under the current
program, a typical Georgia peanut farm would have an estimated 45% decrease in
income under decoupling and 75% less income under total deregulation.

The Peanut Industry in China. J.R. SHOLAR. Dept. of Agronomy, Oklahoma State
University, Stillwater, OK 74078

China is the third largest country in the world following only the U.S.S.R. and
Canada but it is the most populous with about one-fifth of the world’s people.
Despite its huge land mass, only about 13 percent of China‘s land area js fit for
cultivation. Frequent disastrous weather conditions, over-taxed soils, lack of
modern technology, and political changes have limited China’s success in improving
agricultural production and living standards. Peanuts have long been one of the
agricultural mainstays in China with annual production of six to seven million tons
on about six million acres. Peanuts have traditionally been used primarily for
cooking 0il, but in recent years they have become an important export commodity and
contributor to China’s economy. Economic concerns may motivate the Chinese to export
a larger portion of their future crops resulting in a negative impact on the world
market potential for U.S. produced peanuts. China produces peanuts of the Virginia
bunch type and a very large-seeded spanish type known in the commercial trade as
“Hsuji®. Because of its large size, this type is highly favored in the European
market. There is no exact U.S. equivalent for this type. Runner types are not
produced commercially in China. Many varieties are available from which to choose
but short shelf-life is a problem with all varieties grown. Extreme competition for
land limits plantings by individual farmers and area allocations range from 0.04 to
0.06 hectares per family. Grower yields range from 1700 to 2200 kg/ha.



Peanut Production Systems in the Commonwealth Caribbean. B.R. COOPER®
B.K. RAI, J. GRANT, G. MULLER and M.M. RAO. Caribbean Agri-
cultural Research and Development Institute, Box 766, St. John's,
Antigua, W.I.

Peanut production in the Commonwealth Caribbean is restricted to small
farm units of frequently less than 1 ha. Levels of technology are low
with high labour inputs and minimum use of agrochemicals. Traditional
varieties such as Tennesse Red produce yields of approximately 1000 kg/ha
under these low inputs and rain fed conditions. Efforts to increase pro-
duction and on-farm income have focused on introduction and testing of
improved disease resistant varleties, reduction of labour inputs and im-
provements to drying and storage systems. Under the Peanut Collaborative
Research Support Program, CARDI, in association with the University of
Georgia, has screened over 100 peanut germplasm accessions and several
cultivars have been selected for their adaptation to conditions in different
countries. Efforts are also in progress to design and evaluate small
capacity threshers, shellers and dryers. Additional work on monitoring
and improving on-farm drying and storage practices is also in progress
and is detailed in the paper.

Climatic Conditions Affecting Peanut Production in Suffolk, Virginia. N. L. POWELL
Tidewater Agricultural Experiment station, virginia Polytechnic Institute and
State University, Suffolk, Virginia 23437.

weather data has been collected continuously at the Tidewater Agricultural

Experiment Station since March 1933. Data collected during the 56 year period

includes daily maximum and minimum temperatures, total daily precipitation,

estimate of wind direction, and sky conditions at the time of observations. From

April 1 through October 31 daily readings also include pan evaporation, wind run,

and maximum and minimum water temperature. This information is useful for

calculating heat units during the growing season, determining irrigation
scheduling, evaluating peanut drying and curing conditions, and predicting length
of frost free growing season. The 56 year mean annual rainfall is 48.18 inches.

Total rainfall for 1988 was 40.45 inches. Extreme rainfall conditions were a high

of 63.79 inches in 1949 and a low of 33.40 inches in 1980. The highest mean

monthly temperature normally occurs in July and is 77.5 degrees F. For 1988 this
occurred in August with a mean monthly temperature of 79.2 degrees F. Very few

days had a maximum temperature exceeding 100 degrees F (high of 7 days in 1952)

during the year. Frost free growing days for the last 10 years had a high of 235

days in 1985 (first fall frost was December 3) and a low of 175 days in 1988 (first

fall frost was October 9). Earliest killing frost occurred during the first week

of October over the 56 year period. During the 10 year period of 1979 through 1988

the May through September precipitation had a high of 31.22 inches in 1979 and a

low of 8.44 inches in 1980. Highest rainfall for this 5 month period was 42.21

inches in 1949.
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Develogrent of Models to ct Yield and Quality of ia peanuts. J. I.
DAVIDSON'L, M. C. LAMB®, MARVIN SINGIETARYS, T. E. ALLEN C. L. BurTsl.
lyspa, ARS, National Peanut Research Laboratary, Dawsan, GA 31742; Z2pept. of
Agricultural Econamics, University of Geargia, Athens, GA 30602; SBlakely
Peanut Company, Blakely, GA 31723; 4Route 1, Bax 10, Shellman, GA 31786.

Peanut farmers and shellers encounter extremely high risk in marketing peanuts be-
cause of a lack of information an the potential yield and quality of the crop before
the contract deadline (July 31). Based upon historical and field data, several
empirical models were developed to predict yield and market quality of Georgia
peanuts. Models were classified as historical (HM) and field (FM). The HM were
based upon historical weather, yield, grade and aflatoxin data. The FM were based
upon geocarposphere soil temperature (GST), water (rainfall and irrigatian) and pod
count per unit of land area. Based upan predictions made during CY 1987 and 1988,
the FM were much more accurate than the HM. The best FM was based upon GST and
water. Based upon the success of this ressarch, this model is being expanded to
include other major USA growing areas. A oocoperative research project with the
University of Georgia has been initiated to develop pricing and demand models to
caplement the supply models and to provide a basis for developing an integrated
marketing model. This research was partially supported by the Geargia Agricultural
Camnodity Commission for Peanuts.

QUOTAVALUE: A Computer Spreadsheet to Analyze the Buying and Selling of
Peanut Quota. . D. S, JR.* and C. W. DANGERFIELD, Jr. Exten-
sion Agricultural Economics Department. The University of Georgia, Rural
Development Center, Tifton, GA 31793.

The replacement of peanut allotments with the quota poundage system in 1982
altered the transfer mechanism of peanut production “rights." The quota
poundage system, established on a per pound rather than per acre basis,
effectively separated the value of land and peanut quota. Thus, the quota
owner possessed a potentially profitable asset (i.e. quota poundage) not tied
to land. The conveyance of this asset through purchase, rental or sale should
be based on economic logic. Due to the time vaiue of money, a buyer or seller
of peanut quota poundage should conslder: (1) the annual returns from produc-
ing peanuts, (2) the expected life of the peanut program and (3} the cost of
borrowed capital. Therefore, a computer spreadsheet, QUOTAVALUE, was
developed to allow calculation of the potential transfer price under these three
economic considerations. An example was included to illustrate the capabilities
of QUOTAVALUE.
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23 e es eeds. R. K.Howell, ARS-USDA,
Beltsville, MD 20705

Bradyrhizobium strains influence N levels in legume tissues.
Leghemoglobin is an important part of the N, fixation process.

Iron is an essential moiety of leghemoglobin. Are Fe contents of
plant tissues influenced by Bradyrhizobium strains? A field
experiment with cultivars Florunner and NC7, four Bradyrhizobium
strains and a no-inoculum treatment were established in an Evesboro
sandy loam soil in 1986 and 1987. Cultivars represented whole plots
and strains were sub-plots. Each plot had four 6.2 m rows and was
replicated 4 times. Three harvests were made each year and plants
were separated into roots, nodules, seeds and foliage. Foliage from
non~inoculated plants contained significantly less Fe (106 ppm) than
foliage from plants treated with strain 8A64 (113 ppm). Nodules
occurring on non-inoculated plants were too few in number for
analysis. Nodules from plants treated with 8A64 had significantly
higher (571 ppm), concentrations of Fe than 8A57, 32H1 or 176A34
that had 491, 434, or 516 ppm, respectively. Seeds of plants
treated with strain 8A64 had significantly less Fe than seeds from
plants not treated with Bradyrhizobium (65 vs. 42 ppm).
Significantly higher N concentrations were present in foliage,
nodules, and seeds of plants treated with strain 8A64 than were in
plant

parts from plants treated with the other strains. The data
indicates that Bradyrhizobium strains do influence Fe, as well as N,
concentrations in host tissues. The results also suggest that
nodules induced by certain stains may act as sinks and prevent Fe
from being translocated to seeds.

Effects of Tillage Practices and Runner Cultivars on Peanut Production. W. J.
GRICHAR* and 0. D. SMITH. Texas Agricultural Experiment Station, Yoakum,

an . D, .
TX 77995, and Dept. of Soil and Crop Sci., Texas A&M University, College
Station, TX 77843-2474.

Four runner ?enotypes. which have qreviously shown some resistance to soil-borne
pathogens, plus Florunner were evaluated in no-tillage, minimum tillage, and full
tillage cultural systems from 1985-1987 in south central Texas. Full tillage
plots produced yields which were 700 kg/ha more than minimum tillage and 500
kg/ha more than no-tillage plots when averaged over the 3-year peried. TX 835820
ylelded 550 kg/ha less than Florunner while TX 835841, TX 833841, and TX 833843
produced yield comparable with Florunner when averaged over all tillage systems.
Peanut ?rade (SMK+5S) was 3.6% less for the no-tillage system as compared with
full tillage. TX 833843 produced a 9.7% lower grade than Florunner while TX
833841 resulted in a simiqar grade as Florunner. Infection site counts and pod
disease ratings indicated that southern blight (Sclerotium rolfsii) was not a
problem under the no-tillage system. No significant differences between cultural
systems were noted for these two disease assessments. TX 833843 resulted in 47%
less infection sites than Florunner while all genotypes produced significantly
less pod disease than Florunner over the 3-year average.



Effects of Water Management, Intercropping, and Harvest Date on Yield and Water-
Use Efficiency of Southern Runner Peanut. M. OMOKO, L. C. HAMMOND*, K,
NZEZA, and J.M. BENNETT. Departments of Soil Science and Agronomy,
Univeraity of Florida, Gainesville, FL 32611.

Irrigation acheduling strategies are critical for peanuts because of limited yield
response and the risk of yield depression from over irrigation. A study was
conducted in 1987 in Gainesville, FL to determine water-use efficiencies of
Southern Runner peanut (sole crop and intercropped with sorghum) grown on
vell-drained Millhopper fine sand (loamy, hyperthermic Grossarenic Paleudult).

The experimental layout was a four replication, randomized block, split-plot
design with four water management treatments as main plots and four subplots: sole
crops of peanuts, sorghum, corn and intercropped peanuts and sorghum, Water
management treatments werae: (1) rainfed, (2) irrigation after two days of visible
wilt on peanuts, or (3) on sorghum, and (4) optimum irrigation for corn. Seasonal
irrigation amounts were 0, 18.0, 24.6, and 38.0 cm of water for the respective
treatments. Peanuts were harvested at 160 and 203 days after planting. Pod
ylelds were increased linearly by irrigation only up ‘to 24.6 cm. §10pes of
irrigation production functions increased from 58 to 89 kg ha 1 1 for sole crop
and from 48 to 81 for intercropped peanuts, for the respective harvest dates.

When these slopes were compared with the companion slopes of the evapo-
transpiration functions, a measure of irrigation water-use efficiency, the
respective ratios were 0.27, 0.34, 0.59 and 0.47. Delayed harvest resulted in
significant pod yield increases in the respective treatments 1 through 4: 3589 to
5152, 5561 to 8504, 5770 to 8268, and 5188 to 8450 kg ha ! for sole crop, and 1010
to 1540, 1710 to 4470, 2140 to 4730, and 2820 to 4510 for intercrop. Southernm
Runner peanut responds well to irrigation under drought, and a longer growing
season for this variety appears to be very beneficial.

J.A. Baldvin*hand-S C. Hodges Dept of Agronomy. University of ceorgia‘ Tifton
31793-1209.

Soil Calcium (Ca) deficiency in the pegging zone has been shown to negatively affect
yield and quality of peanuts. Gypsum is recommended for all large seeded "Virginia"
type peanuts at a rate of 320-400 lbs/Acre Ca. The Georgla Cooperative Extension
Service recommends supplemental Ca as gypsum for runner-type peanuts when the Mehlich
I extractable Ca is less than 500 lb/acre or the Ca:K ratio is less than 3:1 in a
sample taken from the upper 3 inches of soil at 10 to 14 days after planting. During
1988, a randomized complete block design experiment replicated 3 times was conducted
at 7 locations in Georgia. Plot size was 2 to 3 acres per replication with treatments
being either no gypsum or gypsum (160 lb/acre Ca) applied at early bloom. Only one
location showed a yleld response to applied gypsum. This was the only location which
had a Mehlich I extractable Ca level well below 500 lb/acre. There was a strong
relationship between the Ca:K ratio and grade indicating increased grades (TSMK + SS)
with increasing Ca:K ratios. The current recommendation of having at least a 3:1
ratio of Ca:K is not strongly documented. Further investigation 1s required to
provide a more definable recommendation to farmers.



Production and Management of "Southern Runpner" Peanuts in Georgia., J.P. BEASLEY
JR*, J.A. BALDWIN and S.S. THOMPSON. Extension Agronomy Dept., University of
Georgia, P. 0. Box 1209, Tifton, GA 31793: Extension Agronomy Dept., University
of Georgia, P. 0. Box 1209, Tifton, GA 31793; Extension Plant Pathology Dept.,
University of Georgia, P. O. Box 1209, Tifton, GA 31793.

The peanut cultivar ‘Southern Runner’ has been available to Georgia peanut producers
since 1987. Southern Runner was released in 1986 by the Florida Agricultural
Experiment Station as a leafspot resistant variety. There are several characteristics
of Southern Runner that are different from ‘Florunner’. Southern Runner may require
different cultural practices than those typically used on other runner varieties in
order to obtain optimum yields. 1In 1987 a series of field tests were established to
evaluate the effects of seeding rate, row pattern, fungicide spray schedule, plant
growth regulators and harvest dates on Southern Runner in Georgia. Reaction to
fungicide spray schedule indicates Southern Runner yields under a reduced, or 21 day
spray schedule are comparable, or slightly higher, than yields of Florunner under the
normal 14 day spray schedule. The major difference observed between Southern Runmner
and Florunner was later maturity. Southern Runner was released as 7-10 days later
than Florunner, but tests in Georgia indicate maximum yields when harvested two to
three weeks later than Florunner.

Effect of Planting and Digging Dates on Yield and Grade of Four Virginia-type
Peanut Cultivars. R. ?1 hUZINGU? and T. A. COFFELCT. ngﬂm
Tidewater Agricultural Experiment Station, Suffolk, VA 23437.

Although several studies have been conducted on the effect of planting and digging
dates on peanut (Arachis hypogaea L), optimum planting and digging dates have not
been established for the Targe-seeded Virginia-type cultivars NC 9, NC 7, VA 81B,
and Florigiant. The objective of this field study was to determine the planting
and digging date which would give the maximum yield and grade for each cultivar.
Four planting dates (April 23, May 3, May 13, and May 23) and five digging dates
(September 12, September 22, October 2, October 12, and October 22) were utilized
in this 3-year study (1983, 1984, and 1986) at the Tidewater Agricultural
Experiment Station in Suffolk, Virginia. The experimental design used was a
randomized complete block sp]it split plot with digging dates the whole plot,
p]antmg dates the split plot and cultivars the split-split plot. Analysis of
variance showed all main factors and most first order interactions were highly
significant for yield, value, and market grade factors. An average of all
cultivars showed later digging dates within each planting date resulted in a higher
percentage of extra large kernels, sound mature kernels, and total meat content.
These data support the theory that later digging results in more mature peanuts
based on grade characteristics. Maximum dollar value for all cultivars occurred
with May 3 plantings dug on October 12. In contrast, maximum yields did not occur
on the same planting and digging dates for all cultivars. The maximum yield of NC
9 and NC 7 occurred when planted on April 23 and dug on October 2, while maximum
yields of VA 81B and Florigiant occurred when planted on May 3 and dug on October 2
and 12, respectively. Of the four cultivars, Florigiant was the least sensitive to
planting date with maximum value obtained on October 12 regardless of planting
date. NC 7 and VA 81B were the least sensitive to digging date, especially when
planted on April 23. VA 818 could be dug the earliest (September 22) without
significantly reducing value if planted on April 23. These results indicate that
for maximum dollar value, digging ‘date is more critical than planting date for the
cultivars studied.



PROCESSING AND UTILIZATION

Maturity Distribution in Comercially Sized Flerunner Peanuts. T. H. SANDERS, USDA,
ARS, Natianal Peanut Research Labaratary, Dawsan, GA 31742.

Quality, as measured by roast color, flavar and storability, is variable within and
ameng peanut lots of the same camercial size. Because maturity is significantly
related to many quality charactéristics, the variability in maturity distributions
(percent of variais maturity classes) within sized peanut lots fram a soil tempera-
ture study, a harvest date study, an irrigation study, and twenty random samples
was examined, Pads fram each source were separated into five Hull Scrape maturity
classes, dried, shelled, and screened to obtain seed size distributians. Using the
weight of each maturity class in each commercial size, the percentage weight contri-
bution of each maturity class in each cammercial size category was calculated.

Seed gize distribution for maturity classes fram different treatments in each study
varied fram each maturity class. Treatments within the studies generally produced
significant differences among percentages of individual maturity classes in each
size. large standard deviations and coefficients of variatiean in all studies in-
dicate the wide variability potential in sized lots. The distributions of maturity
within camercial sizes were sufficiently different to suggest that flavar, roast
colar, starability, and other quality estimatars would be affected in final raast
products fram same of the lots.

on_and I ling Quality of Peanuts from 1987 and 1988 \ ing
Studies. J.R. VERCELLOTTI®, K L. CRIPPEN, N.V. LOVEGREN, TH. SANDLRS,

JL. BUTLER, EJ. WILLIAMS, B. CLARY, F.S. WRIGHT, and D.M. PORTER.

USDA-ARS-SRRC, New Orleans, LA 70179; USDA-ARS-NPRL, Dawson, GA 31742;

USDA-ARS-SAA-CSRU, Coastal Plains Experiment Station, Tifton, Georgia 31793;

Oklahoma State University, Stillwater, OK 74078; and USDA-ARS, Suffolk, VA 23437.
This study reports the composition and roasting properties for peanuts dried at ambient
temperatures in conventional, inverted windrows, as contrasted to those that had been
covered with freshly dug plants whose leaves shaded the entire windrow. Samples received
were for shaded ys, inverted treatments of 1987 and 1988 crop years from Tifton, GA
(Florunner); 1987 and 1988 crops from Stillwater, OK (Okrun); and 1988 plots from Suffolk,
VA (Florigiant and NC 6). Samples, screened into jumbo, medium, and #1 sizes, were
examined in both years for equilibrium moisture content; heat input to achieve a medium
roast with Hunter L value of ca. 50; total extractable lipid content; Kjeldahl nitrogen value;
total soluble sugar; carbonyls; peroxides; and oleic/linoleic acid ratio. Jumbo peanuts had
highest lipid content (about 50%) reflecting greater probability of maturity; mediums, about
45% lipid; and #1’s, 40 to 43%. Conversely, jumbo peanuts had least amount of soluble
sugar (4-5%); mediums, 5 to 6%; and #1's, 6 to 8%. Kjeldahl nitrogens were in the 4 to
5% range for all sizes and treatments of the samples. Equilibrium moistures were highest
in #1 peanuts while Oklahoma peanuts had lowest overall moistures. Difficulty was found
in roasting to achieve color and flavor of the #1 peanuts, Although differences were found
among these samples, the composition and properties were not affected by shading or singly
inverting the windrows.



The Effect of Kernel Maisture on the Concentrations of Alkylpvrazines in Roasted
Florunner Peanuts. J. A. IANSDEN”I, T. H. SANDERSY, J. L. McMEANS! and

M. B. SHEIKZ. HSDA, ARS, National Peanut Research Laboratory, Dawson, GA
31742; 2peanut Research Labcratary, Flarida AsM University, Tallahassee, FL
32307.

The effect of kernel moisture on the relative cancentratians of alkylpyrazines pro-
duced by roasting Florunner peanuts was investigated using an external inlet gas
chramatographic system. Cammercial Florunner peanuts, sized to ride 18/64 and 22/64
slotted screens, were divided into sublots and equilibrated to three different
maisture levels. Subsamples of each moisture level were dry roasted over a range
of times fram 16 to 23 min, blanched and made into peanut pastes. Alkylpyrazines,
grouped by total carbon substitution, correlated well with the degree of roast
(Hunter L value) within a moisture level. Each moisture level produced differing
quantities of alkylpyrazines, but the relative order between maisture levels were
different for the two peamit kernel levels.

Airflow Distribution in Multi-Trailer Peanut Dryers. J. S. CUNDIFF*, D. H. VAUGHAN,
W. F. WILCKE, and F. S. WRIGHT. Agricultural Engineering Dept., Virginia

Polytechnic Institute & State University, Blacksburg, VA 24061, and USDA-ARS,
Tidewater/Research Center, Suffolk, VA 23437.

Fan total airflow in 4-, 6-, and 8-trailer dryers was measured in situ by mounting
resistance plates, designed to emulate the resistance to airflow of an 8.4 m?
trailer filled to a depth of 1.3 m, at each port. Pressure drop measured across the
resistance plates was referenced to a calibration curve to obtain airflow at each
port, and total flow was obtained by summing the port flows. Total flow was found
to be within 75 to 100% of the rated flow given by the fan manufacturers; however,
flow distribution was poor. In one 8-trailer dryer the flow at the first port imme-
diately downstream from the fan was -40% of balanced flow (equal flow at all ports),
-31% at the opposite port and the remaining ports had flows of 8, 7, 12, 16, 13,

and 15%. A 6-trailer dryer had a flow distribution ranging from -10 to +7%. Instal-
lation of a single V-shaped baffle at the plane of the first 2 ports produced
approximately equal flow. Two other B-trailer dryers had 19% above and 7% below
the recommended rate, Four 6~trailer dryers had an average port flow relative to
recommended of +53, +20, +12, and -10%, respectively. Trailers have considerable
air loss from the plenum beneath the drying floor; consequently, some excess port
flow is needed to insure an adequate airflow through the peanuts, If trailer

losses could be eliminated, and port airflow reduced to the recommended rate for

the 7 dryers tested, heat energy savings would average 18%. When a grower blocks
some of the ports, higher airflow results at the open ports. Inlet restrictions
(plywood rings placed in front of the fan) were developed for one 6-~trailer dryer
to reduce flow to the recommended rate at each port, as various ports were closed.
Electric energy use was reduced 26% with one port closed, and 36% with 4 ports
closed, using these restrictions. Though total electrical energy was reduced, the
power required per m?/s of air delivered increased from 700 W/m3/s with all ports
open to 770 with one port closed; and 885, 1,165, and 1,740, with 2, 3 and 4 ports
closed, respectively. Leakage from the dryer plenum was not found to be a signifi
cant problem. Repairs to the worst maintained dryers produced a 3 to 7% increase
in total airflow measured at the ports.
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BREEDING AND GENETICS

Temperature Limitations to Peanyt Growth and Pod Production in Israel. I. S,
WALLERSTEIN®*, S. KAHN and I. WALLERSTEIN. Dept. of Ind. Crops and Dept.

of Orn. Hort. Agr. Res. Org., P.O.B. 6, Bet Dagan 50250, Israel.

Limiting effects of temperatures on pod no. of 3 Virginia-type varieties,
'Shosh', 'shulamit' and 'Hanoch'; were studied under field conditions at 3
different locations in Israel (Besor, Galil and Bet Dagan) during 3 years.
some of the correlations found in the field were studied under controlled
conditions. The difference in pod numbers was checked for correlatiocn with
one of the following criteria; (%) length of growth period; (b) no, of day-

rees (°C above threshold of 15°C); (c) no. of days with max, temp. above
32°C during the first 20 days of flowering; and (d) for the same period as (c)
the no. of nights with min. temp. above 18C. The effect of high temp. during
day or night on the no, of pods produced by 'Shulamit' was studied in a
phytotron under constant day/night temperatures of 27/17°C or 27/22°C or
combinations of the constant temperature with 27/27°C or 32/17°C for 16 days
during flowering only, The effect of relatively low temperatures on
germination and early development was studied during early planting in the
field and under controlled temperatures. During the 3 years pod numbers of
the 3 varieties were higher at Besor and Galil than at Bet Dagan for the same
length of growing period. Pod production by 'Shosh' was correlative with the
no, of day-degrees only (r=0.9939), while pod production by ‘Shulamit' and
'Hanoch' was correlative only with the no. of nights with min, temp. above
18°C (r=-0.9678 and r=-0.9027 for 'shulamit' and 'Hanoch' respectively). The
negative influence of high night temp. during growth or flowering only was
further proved with 'shulamit’ under phytotron growth conditiona. Of the 3
varieties tested for germination and development under relatively low
temperatures, 'Shosh' was found to be relatively tolerant to temperatures
between 15 and 30°C. Thus, min. night temp. can be used as an indicator for
temp. stress and as a tool for selection for better adaptation to the growth
region.

Field Screening of Peanut Germplasm for Drought Resistance Traits. A. M.
SCHUBERT and 0. D. Smith. Texas Agricultural Experiment Station, Yoakum, TX
77995-0755; and Deptartment of Soil and Crop Sciences, Texas A&M University,
College Station, TX 77843-2474.

Selected peanut germplasm has been field-screened during a five-year period at
TAES-Yoakum and at other sites for traits which might be related to drought
resistance and performance under rainfed conditions. Measurements have included
soi1l water use, transpiration rate (TR), diffusive resistance (DR), leaf
relative water content (RWC), hydraulic leaf press readings (HL), end-of-row
effects, rooting traits, ylelds, grades, and daily weather data, Some peanut
entries have been tested during each of the five years, while others have been
added or omitted during the research period. Significant differences have been
found among entries for peanut yield, grades, soil water use, TR, DR, RWC, and
some root traits during one or more of the test years. The nature of drought
stress has varied markedly over the years. In some years there have been
extremely dry conditions during the early- and mid-season with wet falls; others
have had wet conditions early and late with only mid-season drought; and others
have had adequate moisture early with dry conditions during mid- and
late-season. Relative yield, grade, and other values have varied with the time
and intensity of drought among entries. We have found no single indicator of
drought resistance which correlates to performance as indicated by productivity
under our rainfed conditions, to date. A combination of plant traits and annual
drought type profiles may be constructed over time and location which allow more
effective screening of peanut germplasm for drought stress resistance.
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Geneti t of Color. W. D. BRANCH*
and C. C. HOLBROOK. Univ. of Georgia and USDA-ARS, Dept. of
Agronomy, Coastal Plain Experiment Station, Tifton, GA 31793.

Pink and tan testa color may not be equally important
characteristics sought in current peanut breeding programs. So,
one hypothetical genetic means to distinguish these two similar
colors was by differential F; segregation (15:1 v¥s 3:1) upon
testcrossing to a homozygously recessive red testa color genotype
(raxar3xi). Testcrosses were then made between such a red testa
parent and five pink or tan seeded genotypes. F) and F, data
showed monogenic differences for each cross combination. These
results suggest that several pink and tan cultivars already
differ from the recessive red genotypes by only one of the two
recessive red testa color genes.

valuation of Iso my ltivars. U. GRIESHAMMER*
and J. C. WYNNE. Dept. of Crop Science, North Carolina State Univ., Raleigh,
NC 27695-7629.

Isozyme polymorphisms have a potential for various applications in plant breeding.
In order to screen the peanut for isozyme variation, using starch gel electro-
phoresis, an attempt was made to establish 55 different enzyme systems. Embryos
and cotyledons of seeds, young leaves and flowers were examined using a crude
extract of the material (maceration in extraction buffer at 4°C) as the source of
enzymes. Scorable banding patterns were obtained for 25 different enzymes when
embryos and cotyledons were used as the source tissue. Adapted and exotic peanut
germplasm of three botanical types (4 spanish-, 4 valencia-, and 5 virginia-type
peanut varieties) as well as 59 American peanut cultivars were screened for isozyme
variation utilizing these 25 systems. Only two enzymes, glutamate oxaloacetate
transaminase and isocitrate dehydrogenase, showed polymorphism. Both enzymes dis-
played two different banding patterns which were well represented among the 59
cultivars and did not conform to the botanical types. The limited amount of varia-
bility appears to restrict the applicability of isozymes as genetic markers in
peanuts.

Identi New Source esistance to oidogyne
areparia and Cercosporidium personatum. C. C. HOLBROOK*, J.
P. NOE, T. B. BRENNEMAN, and W. D. BRANCH. USDA-ARS and
Univ. of Georgia, Dept. of Agronomy, Coastal Plain
Experiment Station, Tifton, GA 31793.

In order to develop peanut cultivars with resistance to the
peanut root-knot nematode (MA) and late leafspot (CP), sources of
rasistance must first be identified. The objective of this
research was to begin screening the U. S. plant inventory (PI)
collection for resistance to MA and CP, and to screen the
Coastal Plain Experiment Station wild species collection for
resistance to MA. Three thousand PI's were screened in the field
for resistance to CP and in the greenhouse for resistance to MA.
PI's were identified which had high levels of resistance to CP.
Although no high levels of resistance to MA were observed, PI's
with reduced levels of susceptibility were identified. Immunity
to MA was identified in wild species which are cross compatible
with the cultivated peanut.



tance of Early and Late Leafspot Resjstance and Agronomic Traits in Peanut
rachis ogaea S. CHARCENR » J. C. WYNNE, M, K. B ,and H. T
STi . Depts. of Crop Science and Plant Pathology, North Carolina Stat

Univ., Raleigh, NC 27695-7629,

Thirty-two crosses in the F3 and F4 generations resulting from a 4 x 4 mating
design of early leafspot-resistant parents (GP-NC 343, PI 109839, NC 270806,
PI 209685) and late leafspot-resistant parents (NC 17133-RF, PI 350680, FESR
5-p2-B1, NC 17090) were evaluated for resistance to early (Cercospora
arachidicola) and late (Cercosporidium personatum} leafspots using a detached leaf
technique. Agronomic traits for the crosses were also determined through applica-
tion of fungicides once leaves were detached. Additive effects of genes pre-
dominantly controlled resistance to both early and late leafspots. General
combining ability effects of parents were inconsistent among components of
disease resistance and over generations. Pod length and disease resistance genes
were correlated for late leafspot in F3 generation where progenies with larger
fruit had higher leafspot resistance.

Disease Assessment of Peanut Genotypes at Commercial and Breeding
Nursery Intrarow Spacings. D. A. KNAUFT* and D. W. GORBET.
Dept. ot Agronomy, University of Florida, Gainesville 32611-
0311 and Marianna 32446-9803.

Sixteen peanut (Arachis hypogaea L.) genotypes were grown for two
years without the use of fungicides in two planting arrangements,
one an intrarow spacing typically used in commercial production (5
cm between plants) and the other an intrarow spacing frequently
used in breeding selection plots (30 cm between plants). At ten
day intervals throughout the growing season three parameters were
measured; the proportion of leaf necrotic area caused by leafspots
(Cercospora arachidicola Hori and Cercosporidium personatum (Berk
& Curt.) Deighton), a leafspot disease rating, and the stage of
vegetative growth (V stage). Disease rating of spaced plants was
significantly correlated with the rating of the same genotype grown
in commercial plantings throughout the portion of the growing
season when 1leafspot pressure became adequate to distinguish
genotypic differences. There was also no interaction between
genotypes and spacing. There were significant correlations between
spaced and commercial plantings for percentage necrotic area.
However, large experimental error and complex interactions among
spacings, genotypes, and time of observation lessened the value of
this method of disease assessment. The correlation of V stage in
commercial and spaced plantings was relatively low, and differences
among genotypes were not consistent in the two spacings.

The Relation of Seed Maturity with Defoliation in Groundnuts in Zimbabwe.
Desiree L. Cole. Department of Crop Science, University of Zimbabwe, P.0.Box
MP 167, Mount Pleamsant, Harare, Zimbabwe.

The percentage of visuslly mature seeds on three groundnut cultivars, Egret, sub-
species hypogaea (virginia type), Jacana and Valencia R2, subspecies fastigiata
(Spanish and Valencia types respectively) was measured at weekly intervals in 35
trials between 1975 and 1988. Folisr diseases, caused by Cercospora arachidicola
(early leaf apot) and Phoma arachidicola (web blotch), which were controlled to
varying degrees by fungicides did not affect maturity rate although they caused
considerable defoliation, especially on plots where the diseases were not contained.
Seeds of Jacana and Valencia R2 started maturing c. 90 days after planting and those
of Egret c. 135 days, but the rate at which they matured appeared to be determined
by the type and season, snd was independent of disease and defoliation. There was
alsc a negative relation between the rate at which groundnuts matured each seascn
and the final seed yield.




Plantlet Formation of Peanut by Somatic Embryogenesis and
Organogenesis. H. DAIMON and M. MII. Chiba Prefectural
Agricultural Experiment Station and Faculty of Horticulture,
Chiba University, Chiba, Japan.

Plant regeneration from cell and tissue cultures is an essential
component in improvement by unconventional breeding methods such as
somatic hybridization and genetic transformation. However, there has
been a lack of suitable conditions for peanut morphogenesis in vitro.
In this paper we describe somatic embryogenesis and organogenesis of
peanut tissues using three Japanese cultivars of Arachis hypogaea L.,
Chiba Handachi (Virginia type), Jawa 13 (Spanish type) and Hakuyu 7-3
(Spanish type). Mature embryos were sterilized after dessecting
cotyledons and inoculated onto MS medium in one-half strength of
inorganic salts (1/2MS) supplemented with 2,4-D, 2,4,5-T, NAA, or
picloram at 0.1-20 mg/l singly or in combination with BA at 0.1-5
mg/l. After 30 to 40 days of culture, a number of somatic embryos
with abnormal trumpet-shaped structure were formed around the shoot
tip. 2,4-D at 5 mg/l gave the best response for embryogenesis.
Histological observation showed bipolar structure in these embryos.
However, they only showed elongation of hypocotyl and root, and no
plantlet was obtained. On the other hand, a number of adventitious
buds were formed on the calli induced from the immature primary leaf
segments on the medium with WNAA, IAA, or IBA at 0.5 mg/l in
combination with BA at 1-5 mg/l after 10 to 20 days of culture. The
frequency of bud formation varied with the age of the leaf and the
cultivars used. One to 2 buds on callus developed into shoots with
normal tetrafoliate leaves on B5 medium without hormone. These shoots
were successfuly rooted on B5 medium with 1 mg/l IBA. Futher studies
are now in progress for the induction and proliferation of normal
embryos and the development of adventitious buds.

Pollen Size and Fertility Estimations in Arachis Species and Hybrids Via Electronic
Particle Counter Analyses. D. J. BANKS. USDA-ARS, Plant Science Research
Laboratory, 1301 N. Western, Stillwater, OK 74075.

Conventional methods of determining pollen sizes and potential fertility in plant

species and hybrids involve the use of biological stains and counting procedures

using microscopic techniques. The number of pollen preparations analyzable with
consistent accuracy is 1imited because manual counts by human operators are
relatively slow and rapidly lead to mental and visual fatigue. Alternatively,
electronic particle counters can process a large number of samples with great speed

and consistent precision, without tiring. In our laboratory, we have used a

Coulter brand particle counter (no advertisement intended), channelizer, serial

interface, personal computer, and statistical analysis software to determine pollen

sizes and to estimate relative pollen fertility of selected Arachis species and
hybrids. The method is relatively easy and rapid. Accuracy depends on the
preparation of clean, randomly distributed pollen samples. Potential pollen
fertility assessments are premised on a correlation of pollen size with pollen
viability. Using these techniques, ANOVA tables and frequency distribution graphs
are easily obtained.
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at Sect . H. T. STALKER* and J.
H. HAHN. Dept. of Crop Science, North Carolina State Univ., Raleigh, NC
27695-7629. .

Taxa of section Arachis are found in a large area of South America and occupy many
diverse habitats. Both the known distribution and morphological variation in the
group have been significantly expanded during the past 10 years. The objective of
this investigation was to document diversity in section Arachis to better under-
stand systematic relationships of species. Seventy-five wild species accessions
were evaluated for 54 traits after which six additional ones were created. Numeri-
cal clustering procedures indicated that at least 20 diploid species exist in
section Arachis. To further characterize the taxa, 29 accessions were crossed with
A. duranensis (A genome) and A. batizocoi (B genome). Analyses of 710 inter-
specific hybrids indicated that all Fys with A, batizocoi were sterile, while those
with A. duranensis ranged in fertility from 5 to 84%. Meiotic analyses of 185 F;
hybrids indicated that most species of the section have an A genome; only A.
batizocoi has a B genome; a D genome exists for a species represented by accessions
30091, 30098, 30099 and 30100; and possibly two other genomes may be represented by
accessions 30011 and 30033. Intraspecific cytological variation was also observed
among accessions of A. batizocoi and the D-genome species. An evolutionary trend
appears to be for symmetrical chromosomes being found in A-genome species, followed
by more asymmetrical cytotypes in the B genome of A. batizocoi and very asymmetri-
cal chromosomes in the D-genome species. Thus, the A-genome species of section
Arachis apparently first became widely distributed after which other genomic groups
evolved in isolated regions of South America.

Comparative Embryo Sac 0r§anization at Anthesis of Cultivated and Wild Arachis
Species. H. E. PATTEE* and H. T. STALKER. USDA-ARS, Department of Botany
and D6epartment of Crop Science, North Carolina State University, Raleigh,
NC 27695.

Introgression of germplasm from wild to cultivated species of Arachis is
severely impeded because abortion processes often occur as a prepeg or postpeg
elongation event in hybridization of these species. Differences in embryo sac
organization between species may provide information as to the potential
causes of prepeg elongation abortion and clues as to how this abortion may be
circumvented. Comparative analysis of embryo sac organization between
selected species shows A. cardenasii to be at a more advanced stage of
development than is typical of the anthesis stage. In A. hypogaea cv. NC 6
and Argentine the embryo sac contains a relative high concentration of starch
grains whereas in A. cardenasii, A. duranesis and A. stenosperma only a few
starch grains can be observed, and these are generally associated with the
polar nuclei. The general organization of the cytoplasmic stranding seems to
be common among the observed species, but those species with low starch
content appear to have a more distinctive connection between the chalazal zone
and the cytoplasmic stranding. In addition, possible variation was observed
in egg apparatus organization among species. The above information may enable
one to predict which potential hybrid and/or male-female combinations would be
subject to prepeg abortion or other incompatibilities.




Rescue of Interspecific Arachis Hybrids for Use in Breeding Disease Resistance.
P. OZIAS-AKINS and W. D. BRANCH. Dept. of Horticulture and Dept. of

Agronomy, University of Georgia Coastal Plain Experiment Station, Tifton,

GA 31793
Arachis stenosperma Krap. et Greg. nom. nud. has previously been determined to
possess high levels of resistance to early and late leafspot (Cercospora
arachidicola and Cercosporidium personatum). Cultivars of both subspecies
hypogaea and fastigiata of Arachis hypogaea L. have been used as female parents
in interspecific crosses with diploid A. stenosperma. All crosses attempted
thusfar resulted in embryo formation; however, the extent of development was
dependent upon the parental cultivar. Pods from crosses with three out of six
genotypes contained highly underdeveloped embryos three weeks after the peg had
penetrated the soil, and no mature seed developed. However, plantlets have
been obtained from these crosses by culturing isolated embryos, shoot
meristems, or ovule halves containing attached embryos on Murashige and Skoog
medium plus picloram or other growth regulators followed by transfer to basal
medium. Such techniques should be useful for increasing the efficiency of
production of hybrid plants for use in breeding disease resistance.
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WEED SCIENCE

Influence of Planting Date and Controi Strategy on Herbicide Costs. H. M. LINKER®
and H, D. COBLE. Dept. of Crop Sclence, North Carollna State Unlversity,
Raleigh, NC 27695-7620.

Tests were conducted for two years (1987-88) to determine the effect of weed con-
trol strategies and planting dates on the cost and amount of herbicide used to
control weeds. The objective of both weed management strategies was to keep weed
levels below economicaliy damaging levels. Two weed management strategles and
three planting dates were used. The control approaches were (i) preventative,
which duplicated a standard grower program and (2) integrated pest management
(IPM). This test was conducted at two locations each year. The flrst site (near
Scotland Neck, NC) had moderate weed pressure and was not irrigated, the second
site (Lewiston Experiment Station) had heavy weed pressure and was Irrigated. The
least expensive approach depended upon the presence of hard to control weeds, weed
pressure and planting date. In 1987, the IPM strategy costs at Scotland Neck were
$29.80, $36.89 and $58.10 iess per hectare than the preventative costs for early,
mid and late plantings, respectively. However at Lewiston, only in the late
planting was the IPM treatment less than the preventative ($36.11/ha). The early
and late planting preventative costs were $36.02 and $13.78 less per hectare,
respectively. 1In 1988, for both sites and each planting date, the IPM approach
cost less than the preventative. In all cases the IPM strategy required less
active ingredient, reductions ranged from 42.5% to 82.4% kg/ha of active ingredi-
ent.

Timing of Gramoxone Applications for Broad d Control i irginia Peanuts.
D. N. Horton* and J. W. WILCUT. Tidewater Agricultural Experiment Station, VPI
& SU, P. 0. Box 7219, Suffolk, VA 23437.

Timing of paraquat applications was evaluated for broadleaf weed control following
preplant incorporated (PPI) applications of ethalfluralin or ethalfuralin plus
vernolate. Paraguat (0.14 kg ai/ha) was applied at one week after ground cracking
(IWGC), 3WGC, SWGC, IWGC + 3WGC, or 3WGC + SWGC in a factorial arrangement with the
two PPI treatments. Paraquat plus bentazon (0.28 or 0.56 kg ai/ha) was also
evaluated at 3WGC. Paraquat provided its greatest control when applied initially
at IWGC followed by a sequential application at 3WGC. Broadleaf weeds in the test
included common ragweed (Ambrosia artemisjifolia), common cocklebur (Xanthium
strumarium), morningglory species {lpomoea sp.), and prickly sida (Sida spinosa).
Yield of peanuts for paraguat, averaged across PPI treatments, were IWGC = 3,620
kg/ha, 3WGC = 1,440 kg/ha, SWGC = 1,500 kg/ha, IWGC + 3WGC = 3,920 kg/ha, and 3WGC
+ 5WGC = 1,780 kg/ha. The standard postemergence system in Virginia (acifluorfen
at 0.28 kg ai/ha plus bentazon at 0.56 kg ai/ha) yielded 3,400 kg/ha. The best
paraquat plus bentazon (0.56 application) treatment yielded 3,150 kg/ha. The weed
check and weed free check yielded 1,010 and 4,090 kg/ha, respectively.




Influence of Timing of Imazetha, Applications in Peanuts., F. R. WALLS*,

Jr., K. R. MUZYK, G. WILEY, American Cyanamid 0., Princeton, NJ 08540
Imazethapyr was evaluated during 1988 in peanuts. Field trials were conducted
in Florida, Georgia and North Carolina. Herbicide treatments included
imazethapyr rates of .04, .07 and .105 kg ai/ha with applications at preplant
incorporated (PPI), preemergence (PE), at cracking (AC) and postemergence
(POST) following pendimethalin (1.12 kg/ha PPI) or metolachlor (1.68 kg/ha
PPI). All tests were conducted using a randomized complete block design and
data were summarized across tests. Imazethapyr controlled or suppressed many
of the troublesome weeds common to peanut production [sicklepod (Cassia
obtusifolia), Texas panicum (Panicum Texanum), yellow nutsedge ( rus
esculentus), common ragweed (Ambrosia artemisiifolia), and tall morning-glory
llggmoea purpurea)]. Common ragweed, tall morning-glory, yellow nutsedge,
sicklepod and Texas panicum were controlled by imazethapyr applied at .07
kg/ha plus a grass herbicide at application timings PPI, PRE or at cracking.
The sequential treatment of imazethapyr .04 kg/ha plus a grass herbicide PPI
followed by imazethapyr .04 kg/ha at cracking enhanced season long efficacy
against sicklepod and Texas panicum. The postemergence application of
imazethapyr at .07 kg/ha resulted in very good control of yellow nutsedge in
these studies. No injury to peanuts resulted from any imazethapyr plus a
grass herbicide treatment in these studies,

Differential Tolerance of Peanut Genotypes to Chlorimuron. W. C. JOHNSON, III*,
C. C. HOLBROOK, JR., and J. CARDINA. USDA-ARS, Coastal Plain Expt. Stn.,
Tifton, GA 31793; Dept. of Agronomy, Ohio St. Univ., Wooster, OH 44691,

Chlorimuron (2-{{{{4-Chloro-6-methoxy-2-pyrimidinyl)amino}carbonyl}amino}sulfonyl}
benzoic acid) is a selective broadleaf herbicide with excellent activity on many
weeds, including Florida beggarweed {Desmodium tortuosum (Sweet) DC}. Chlorimuron
will likely be used on peanuts as a salvage treatment for control of Florida
beggarweed. Due to its strong growth regulator properties, there is concern that
differences in tolerance to chlorimuron may exist among peanut genotypes. Studies
were initiated in 1988 to evaluate the response of six genotypes to chlorimuron,
each representing a different genetic background. They included Florunner, Tifrun,
Tifton-8, GA 207-3-4, New Mexico Valencia A, New Mexico Valencia C, Tamnut 74, and
Pronto. Since the primary objective of this study was to identify cultivars and
breeding lines that were tolerant or sensitive to chlorimuron, the herbicide was
applied earlier than recommended, when the peanuts were more sensitive. Peanut
yields and grades were determined. All varieties were adversely affected by such
an early application of chlorimuron. The spanish types, Pronto and Tamnut 74,
exhibited the greatest yield reduction.

Weed Cont: nut Response t erbicide. S. M. BROWN*, P. A. BANKS,
and D. C. COLVIN. Dept. of Extension Agronomy, University of Georgia, Tifton,
GA 31793; Dept. of Agronomy, University of Georgia, Athens, GA 30602; Dept. of
Agronomy, University of Florida, Gainesville, FL 32611,

Enquik (monocarbamide dihydrogen sulfate) is a contact herbicide with no residual soil
activity. Enquik, a product of Unocal, Unocal Chemicals Division, was registered for
use in peanuts prior to the 1988 crop season. Application rate is 5 to 8 gallons per
acre, therefore, bulk handling equipment is necessary for on-farm use. Field
experiments were conducted in Georgia and Florida to evaluate weed control efficacy
and crop response to Enquik. Enquik provided good postemergence control of sicklepod
and Florida beggarweed in the cotyledon stage. However, due to the lack of residual
activity, weed control in mid-season was poor. Tank mixtures of Enquik plus Lasso
(alachlor) provided good to excellent season-long control of sicklepod and Florida
beggarweed. Broadleaf weed control and peanut yields with Enquik plus Lasso were
comparable to Gramoxone (paraquat) plus Lasso. Enquik caused rapid burn on peanuts
but crop recovery was evident within a week or so.



lorimur ge 1 : fon. D. L. COLVIN® and
B. J. BRECKE Dep: of Agtonomy, University of Florida Gainesville, FL
32611, and Agricultural Research and Education Center, University of Florida,
Jay, FL 32565.
Field experiments were conducted during 1987 and 1988 at Gainesville and Jay, FL
to investigate effects of application time and rate of chlorimuron on Florida
beggarweed (Desmodium tortuosum Sw. DC.) control and peanut (Arachis hypogaea L.)
injury and yleld. The ’Sunrunner’ cultivar was used in Gainesville while the
'Florunner’ cultivar was ugsed in Jay. Plots were conventionally prepared and
seeded at a rate of 112 kg/ha on 76 cm rows at both locations. Rates of
chlorimuron applied were 9, 18, and 36 g/ha respectively. Each of these rates
were applied 3, 5, 7, and 9 weeks after planting (WAP). A standard treatment of
alachlor + paraquat @ 3.36 + 0.140 kg/ai/ha AC; paraquat @ 0.140 kg/ai/ha POT, as
well as a hand weeded check were included for weed control and crop injury
comparisons. Experimental design allowed all chlorimuron treatments to be applied
to weedfree as well as weedy plots to insure accurate measures of degree of
chemical damage or weed competition. Crop injury, weed control, peanut yield, and
peanut grade data were taken. Data from both years and both locations show that
the high rate (36 g/ha) may cause excessive injury if applied early or late season
and in most cases was equal to the medium rate (18 g/ha) in Florida beggarweed
control. All studies show that peanuts may be severely injured if chlorimuron at
any of the three rates is applied at 3 WAP and in some cases injury was quite
severe at the 5 WAP application date. Treatments which consisted of chlorimuron
at either 8 or 16 g/ha applied 7 to 9 WAP gave adequate Florida beggarweed
control, minimal crop injury and peanut yields equivalent to the hand weeded
check. Eight grams/ha of chlorimuron is equivalent to one half ounce of Classic
per acre. Pending EPA approval this rate will be labeled for use on peanuts 7 to
9 WAP.

Utility of Clomazone Systems_for Weed Control in Virginja Peanuts. L. D. FORTNER*
and J. W. WILCUT, Tidewater Agric. Exp. Stn., VPI & SU, P. 0. Box 7219,

Suffolk, VA 23437.

Clomazone applied preplant incorporated at 0.84 kg ai/ha was evaluated alone, with
metolachlor (2.2 kg ai/ha), or with ethalfluralin (0.84 kg ai/ha) for weed control,
peanut tolerance, and yields in 1988. The above mentioned herbicides were also
applied without clomazone for comparative purposes and all treatments were evaluated
both with, and without a postemergence (POE) application of acifluorifen (0.28 kg
ai/ha) plus bentazon (0.56 kg ai/ha). Clomazone or clomazone tank mixtures were
the only incorporated treatments providing full season control (>90) for tropic
croton, (Crotopn glandulosus), common ragweed (Ambrosia artemisiifolia), and prickly
sida (Sida spinosa). Systems utilizing a POE application of acifluorfen plus
bentazon provided control equivalent to clomazone or clomazone tank mixtures.
Clomazone also provided greater than 90% control of fall panicum (Panicum
dichotomiflorum), large crabgrass (Digitaria sanquinalis), and common 1ambsquarters
(Chenopedium album). Clomazone resulted in some early season bleaching of peanut
foliage, but this was not judged to be excessive. The highest yield came from a
system that utilized clomazone plus ethalfluralin (PPI), alachlor 2.2 kg ai/ha
(PRE), and a POE application of acifluorfen and bentazon (4,190 kg/ha), which was
significantly higher than the weed free check (3,300 kg/ha).
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Lactofen Systems for Broadleaf Weed Control in Virginia Peanuts. H. B. HAGWOOD*
and J. W. WILCUT. Valent Corp., Oxford, NC 27565 and Tidewater Agricultural
Experiment Station, VPI & SU, P. 0. Box 7219, Suffolk, VA 23437.

Field experiments were conducted on a grower’s field to evaluate lactofen systems
with a traditional system which utilized acifluorfen (0.28 kg ai/ha) plus bentazon
(0.56 kg/ha) for broadleaf weed control in Virginia peanuts. The experimental area
was infested with a heavy natural population of lambsquarters (Chenopodium album),
prickly sida (Sida spinosa), and morningglory species (Ipomoea sp.). Paraquat plus
alachlor (2.2 kg/ha) applied at ground cracking (GC), lactofen (0.22 kg/ha) applied
postemergence (POE), and acifluorfen plus bentazon applied POE provided poor season
long control of lambsquarter. Lactofen (0.28 kg ai/ha) applied GC plus lactofen
(0.22 kg/ha) applied POE provided 92% control of lambsquarter when rated late
season. Lactofen systems, where initial lactofen application was delayed until POE
provided poor control of lambsquarter. A1l lactofen systems provided at least 94%
control of prickly sida. The only yields equivalent to the weed free check (3,830
kg/ha) were obtained with systems utilizing lactofen applied GC plus lTactofen (POE)
(3,180 kg/ha) or lactofen plus alachlor (2.5 kg ai/ha) at GC plus lactofen (POE)
(3420 kg/ha). The acifluorfen plus bentazon system yielded 1,930 kg/ha.

Imazethapyr for Broadleaf Weed Control in Virginia Peanuts. J. W. WILCUT* and F.
R. WALLS. Tidewater Agricultural Experiment Station, VPI & SU, P. 0. Box 7219,
Suffolk, VA 23437 and American Cyanamid Corp., Goldsboro, NC 27530.

A field study was conducted in 1988 to evaluate imazethapyr for broadleaf weed
control in Virginia peanuts. Pendimethalin was applied preplant incorporated (PPI)
at 1.12 kg ai/ha in all plots except the weedy and weed free check. Imazethapyr
was applied at three rates (0.036, 0.071, or 0.105 kg ai/ha) in a factorial
arrangement with four methods of application; PPI, preemergence (PRE), ground-
cracking (GC), and postemergence (POE). Several imazethapyr sequential systems and
a postemergence broadleaf standard (bentazon at 0.56 kg ai/ha plus acifluorifen at
0.28 kg ai/ha) were also evaluated. Averaged across rates, PPI, PRE, GC, and PGE
applications of imazethapyr yielded 3,490, 2,990, 2,740, and 2,580 kg/ha,
respectively. The best imazethapyr rate for weed control and peanut yield was 0.105
kg/ha applied PPI, PRE, or as a PPI + GC sequential. This rate (0.105 kg/ha)
applied PPI, PRE, or as a PPI + GC sequential provided excellent full season control
of prickly sida (Sida spinosa), jimsonweed (Datura stramonium), velvetleaf (Abutilon
theophrasti), morningglory species (Ipomoea sp.), common cocklebur (Xanthium
strumarium), spurred anoda (Anoda cristata), and eclipta (Eclipta alba). Ground
cracking or POE applications alone, provided poor to fair control of prickly sida,
spurred anoda, and eclipta. Imazethapyr shows excellent promise as a broadleaf
herbicide providing residual control for many broadleaf weeds.



Bentazon and Paraquat Tank Mixtures for Lambsquarter Control in Peanuts. C. W.
SWANN* and J. W. WILCUT, Tidewater Agric. Exp. Stn., P. 0. Box 7219, Suffolk,
VA 23437.

Field experiments were initiated in 1988 to investigate the utility of paraquat
and bentazon tank mixtures for commen lambsquarter (Chenopodium album) control,
phytotoxicity on ‘Florigiant’ peanuts, and peanut yield. Metolachlor was applied
preemergence for annual grass control at 2.2 kg ai/ha on all plots except the weedy
and weed free check. Paraquat was applied at rates of 0, 0.14, and 0.28 kg ai/ha
in a factorial arrangement with bentazon at 0, 0.14, 0.28, 0.56, 0.84, and 1.12 kg
ai/ha at two weeks after ground cracking. Peanut yield did not increase with rate
of paraquat application while peanut injury increased. Increasing the rate of
bentazon applied alone increased lambsquarter control and peanut yield. With all
paraquat/bentazon tank mixtures, lambsquarter control was improved relative to
bentazon applied alone at rates of 0.56 kg/ha and less. Only treatments consisting
of bentazon alone at 0.84 kg/ha or greater; or bentazon/paraquat tank mixtures where
bentazon was applied at 0.56 kg/ha or greater provided yields equivalent to the weed
free check. The best combination for lambsquarter control, peanut tolerance, and
yield was with bentazon (0.56 kg/ha) plus paraquat (0.14 kg/ha).
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Alectra vogelii: A Phanerogamic Parasite of Peanut in Africa. P. SUBRAHMANYAM,
ICRISAT, Patancheru, Andhra Pradesh, 502 324, India; P. SANKARA, Institut
Superieur Polytechnique, Universite de Ouagadougou, B.P. 7021, Ouagadougou,
Burkina Faso; J. Ph. BOSC, Laboratoire de pathologie de 1‘arachide,
Institut de Recherches pour les Huiles et Oleagineux (IRHO), B.P. 853, Bobo
Dioulasso, Burkina Faso; D. H. SMITH*, Texas A&M Univ., Texas Agr. Expt.
Sta., Agr. Res. Sta., P. 0. Box 755, Yoakum, TX 77995.

Alectra vogelii Benth., a root parasite of peanut, was observed in two of
sixty-four peanut fields in Burkina Faso, West Africa during a 1987 survey. A.
voge1ii was observed at Banfora and Toussiana in the southern province. The
senfor author also observed Alectra in Malawi during a 1983 survey. In fields
where the root parasite was observed, the incidence ranged from 5 to 90%. A.
vogelii is a member of the Scrophulariaceae family. Mature plants are 18-46 cm
high, with small yellow flowers, and stems that branch out at the base of the
plant. The small flowers are yellow. The connection between Alectra and the
peanut root can be observed by carefully excavating the soi1l in the rhizosphere
of a peanut plant. Alectra is usually regarded as a parasitic weed of minor
importance in peanut production areas of Africa.



ENTOMOLOGY

Peanut Pest Management Expert System Development for Alabama. D. P.
DAVIS*, T. P. MACK, P. A. BACKMAN, and R. RODRIGUEZ-KABANA.
Departments of Entomology and Plant Pathology, Auburn University,
Auburn Al 36849.

The goal of this expert system 1is unification of pest management in
peanuts. Submodules include nematode, fungal disease, and insect
pest. Information is shared among modules and management decisions
affecting yield and pest status are updated as the system is used.
Nematode species include Meloidogyne arenaria and M. hapla. The
nematode submodule requests inputs of: previous crop, nematode density
in previous year, and alternative crops considered in a rotation.
output includes whether or not peanuts should be planted, cost/benefit
of nematicide w=e if peanuts are planted, and estimated profitability
of all possible rotations. Fungal diseases 1nclude rust caused by
Puccinia arxachidis, stem rot caused by Sclerotium rolfsii, cto
limb rot, and leafspot caused by Cercospo and Cercosporidium spp.
The fungal disease submodule requires additional inputs of weather,
variety planted, previous history of white mold, and fungicide costs.
output includes timing of fungicide applications, and predicted losses
if applications are not wmade. Insect pests include lesser cornstalk
borer (LCB), Elasmopalpus osellus, and corn earworm, Heliothis
zea. For LCB control, additional inputs required include tillage
practices, plant growth stage, soil type, insecticides available, and
application costs. Outputs include probability of pest occurrence and
cost/benefit of pesticide use if recommended. Inputs for corn earworm
include & defoliation, and pests density for cost/benefit analysis.
Studies are underway to verify each management system.

Optimal Timing of Soil Insecticide Applications to Peanuts. J. W. CHAPIN* and
M. J. SULLIVAN. Dept. of Entomology, Clemson University, Edisto Research and
Education Center, Blackville, SC 29817.

A series of field experiments, conducted from 1981-88, have been used to establish

management guidelines for a soil iInsect pest complex attacking peanuts: lesser

cornstalk borer (LCB), southern corn rootworm (SCRW), wireworms, and cutworms.

SCRW treatments based on scouting for damage were not efficacious, even with more

soluble pesticides. SCRW was effectively controlled with at-planting, at-bloom,

and early pegging treatments using reduced rates of liquid and granular
chlorpyrifos, and other insecticides. LCB treatments based on scouting and pest
detection were efficacious in reducing damage and increasing yield. At-planting

LCB treatments controlled early populations but did not provide adequate residual

suppression of this pest, Soil insecticide applications resulted in pgreater

subsequent foliage feeder populations in 43% of sampled fields. Managing the risks
of the soil insect complex requires a compromise in making a treatment decision,
since several pests can threaten the same field. The best compromise, under South

Carolina conditions, is to treat historical risk SCRW fields at early pegging

(approximately 25 June-10 July) and to treat for LCB based on field scouting.



Interrelationship Between Soil Insect Damage to Peanut Pods and Aflatoxin in
Kernels. R. E. LYNCH*, D. M. WILSON, A. P. OUEDRAOGO, and S. A. SOME.
USDA~-ARS, Insect Biology and Population Management Research Laboratory, P.
0. Box 748, Tifton, GA 31793-0748; Mycotoxin and Tobacco Research, Univer-
gity of Georgia, Coastal Plain Experiment Station, Tifton, GA 31793-0748;
ISN-IDR, University of Ouagadougou, B.P. 7020, Ouagadougou, Burkina Faso,
West Africa.

The interrelationship among lesser cornstalk borer, Elasmopalpus lignosellus
(Zeller), or termite, Microtermes sp., damage to peanut pods and the occurrence
of Aspergillus niger, A. flavus, and aflatoxin in peanut kermels was inves-
tigated. Laboratory research showed that the lesser cornstalk borer efficiently
trangported the fungus to contaminate peanut pods with a mutant of A. parasiticus.
Aflatoxin in kernels from pods collected in the field that had been damaged by
the lesser cormstalk borer was significantly greater when the pods had been
penetrated than when the pod had been externally scarified or when the pods were
undamaged. Similarly, aflatoxin in kernels increased significantly with an
increase in the amount of termite damage to pods. This increase in damage by
termites was associated with a delay in harvest at the end of the rainy season.

Cleaning Peanuts Prior to Storage: Effects on Insect Damage, Insect Population
Growth and Insecticide Efficacy. F.H. Arthur*. USDA-ARS, Stored-Product
Insects Research and Development Laboratory, Savannah, Georgla 31403.

Farmers stock peanuts were either cleaned by reducing loose-shell kernels (LSK)
and foreign material or left uncleaned before being treated with distilled
water or one of the following insecticides: 25 ppm chlorpyrifos-methyl, 25 ppm
. chlorpyrifos-methyl + 4 ppm methoprene, or 52 ppm malathion. The treated
peanuts were stored and artificially infested with almond moths, Cadra cautella
(Walker); Indianmeal moths, Plodia interpunctella (Hiibner); and red flour
beetles, Tribolium castaneum (Herbst). After 8 and 10 months the percentage of
insect-damaged cracked pod kernels was 1.7-3.4 X greater in cleaned treated
peanuts than in uncleaned treated peanuts, and there was an inverse
relationship between the number of LSK and the percentage of damaged cracked
pod kernels. After 8 and 10 months, the percentage of damaged cracked pod
kernels in each class of peanuts, cleaned and uncleaned, was 1.6-5.7 X greater
in peanuts treated with malathion than in peanuts treated with either
chlorpyrifos—methyl or chlorpyrifos-methyl + methopreme. From 4-10 months, the
percentage of damaged LSK in uncleaned peanuts treated with malathionm,
chlorpyrifos-methyl and chlorpyrifos-methyl + methoprene ranged from
22.0-30.9%, 7.5-14.4% and 5.2-21.3%, respectively. The only significant
difference in insect populations between cleaned and uncleaned peanuts occurred
in untreated peanuts after two months, when almond moth and Indianmeal moth
populations were greater in uncleaned peanuts. There were no significant
differences in either insect damage or insect populations between
chlorpyrifos-methyl and chlorpyrifos-methyl + methoprene.

A X 5 k rxrugiperaas apna_torn mAaxXworm Hol iothi
on Pe . A. R. AYERS*. Rhone-Poulenc Ag Company, P. O.
Box 12014, 2 T. W. Alexander Drive, Research Triangle Park, North
Carolina 27709.

LARVIN, an oxime carbamate insecticide, has demonstrated excellent
performance against several Leopidopterous pests on peanuts. Results
from small-plot trials conducted over several years of testing
indicate that LARVIN gives effective residual control of corn earmorm
at 0.25 to 0.40 pounds of active ingredient per acre (1lb ai/A) and
fall armyworm at 0.40 to 0.75 1lbs ai/A. LARVIN is not a restricted
use product and when used at recommended rates is not phytotoxic to
plants. In addition, LARVIN has minimal effects on non-target
organisms. A review of performance data and an update of the current
registration status will be discussed in this paper.
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physicochemical Property Characterization of Peanut Proteins - Arachin
and Conarachin during Heat Treatment. R. Y.-¥. CHIOU. Dept. of Food
Processing, National Chiayi Institute of Agriculture, Chiayi, Taiwan
60083, Republic of China.

crude arachin and conarachin were phosphate buffer (0.2 and 0.05 M, pH 7.9)
extracted and ammonium sulfated fractionated at 40 and 60-85% saturation,
respectively. Shown on a SDS PAGE gel, they comprised 5 and 1 major
aubunits, respectively. In comparison of amino acid profiles, methionine,
lysine, and cysteine residues in the latter was about 3, 2, and 2 times of
those in the former and, however, tyrosine and phenylanine were lower in
the latter. During in vivo dry roasting of whole kernels and, in vitro
dry roasting of the buffer extracted and lyophilized whole peanut milks,
crude arachins and conarachins at 150 C for 60 min, all NSI's of those
proteins during roasting were determined and found decreasing with roasting
time. Oonarachin was observed comparatively less heat resistant. When the
buffer extracted whole milks, arachine and conarachins were subjected to
boiling water bath cooking, their native protein patterns shown gradient
PAGE's varied significantly with time and yet, their subunits shown on SDS
PAGE's were not varied in accordance with.

current Selec ss in a Po jved from an In
Cross. T. M. HALWARD*, J. C. WYNNE, and H. T. STALKER. Dept. of Crop
Science, N. C. State Univ., Raleigh, NC 27695-7629.

It has long been advocated that diploid wild species of Arachis could be utilized
in a breeding program to transfer such traits as disease and insect resistances to
the cultivated peanut. More recently, the idea that wild species might also carry
favorable genes for the improvement of quantitative traits, s