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BREEDING AND GENETICS

Variability in Growth Characteristics of Peanut Lines. D. A. KNAUET ‘and D. W.
GORBET. Dept of Agronomy, University of Florida, Gainesville, 32611 and
Marianna, 32446

Sixteen peanut genotypes were evaluated without the use of fungicides for
leafspot control. Data were gathered to provide information for the
development of selection criteria to incorporate earliness with high yield in
leafspot resistant lines. Vegetative and pod yields, as well as disease
resistance parameters, were measured at 10 day intervals throughout the growing
season for two years. The high yielding, leafspot susceptible cultivars had
earlier pod production, greater pod yield early in the growing season, produced
their maximum recoverable pod yield earlier, had higher partitioning, and lower
total vegetative growth than the resistant lines in this study. The leafspot
resistant lines were all later in maturity than the cultivars. Compared to
other resistant lines, the several lines with relatively high yields had higher
partitioning rates and had lower vegetative yields. Selection for disease
resistance in peanut has identified large numbers of lines with low yield and
late maturity. Choosing among leafspot resistant lines for early initiation of
pod growth along with lower vegetative production may be a useful method for
combining high yield, earlier maturity, and disease resistance.

Use of Reproductive:Vegetative Ratios and Efficiency Factors as Potential Criteria
for Single Plant Selection in Peanut Breeding. DONALD J. BANKS. USDA, ARS,
Plant Science Research Laboratory, P.0. Box 1029, Stillwater, OK 74076.

Partitioning of photosynthate to fruit production is an extremely important

physiological factor in peanut yield determination. However, comparisons of

reproductive:vegetative ratios (R:V = dry pod weight/above-ground dry plant weight)
have not been fully utilized by peanut breeders during the selection process. My
studies have shown that there is considerable variation in pod yield, vegetative
plant weight, and R:V ratios among selected peanut genotypes. Generally, there has
been a positive correlation between plant weight and pod yield. R:V ratios have
ranged from <0.1 to >1.0, with the highest ratios being noted in breeding lines
derived from crosses between OK-FH 13 and VA 81B, two highly productive peanut
genotypes. Direct comparisons of pod yield and R:V ratios for assisting in the
plant selection process can be made by comparing their efficiency factors (EF =

pod yield X R:V ratio). Consequently, selection of genotypes with a balance

between plant size and reproductive potential may be achieved more easily. Proper

utilization of the above two factors should assist the peanut breeder in making
single plant selections in segregating populations.

12
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The Parental Potential of Six Diverse Peaput Cultivars. c. C.
HOLBROOK* and W. D. BRANCH, USDA~ARS and Univ. of Georgia,
Coastal Plain Exp. Stn., Tifton, GA 31793.

The objective of this study was to determine the combining
ability for yield, yield components and grade of six genetically
diverse peanut cultivars. The cultivars, Dixie Spanish,
Spancross, Southeastern Runner 56-15, Tifrun, Virginia Runner G26
and Georgia 119-20 were intermated using a half-diallel mating
design. Parents were field evaluated along with progeny each
year at Tifton, GA. F;, F, and F3 generations were tested in
1984, 1986 and 1987, respectively. SCA was still a significant
source of variation in the F4 generation. However, SCA accounted
for a relatively small proportion of the total variation. Tifrun
had the greatest GCA effects for all yield components and total
yield. Progeny from Tifrun X Virginia Runner G26 had
significantly higher yield than all other combinations.

Cyclic versus Pedigree Selection Method in Peanut. W. D. BRANCH*,
J. S. KIRBY, J. C. WYNNE, C. C. HOLBROOK and W. F. ANDERSON.
Dept. of Agronomy, Univ. of Georgia, Coastal Plain Expt.
Station, Tifton, GA 31793; Dept. of Agronomy, Okla. State
Univ., Stillwater, OK 74078; Dept. of Crop Science, N. C.
State Univ., Raleigh, NC 27695; USDA-ARS, Dept. of Agronomny,
Coastal Plain Expt. Station, Tifton, GA; and Dept. of Crop
Sci., N. C. State Univ., Raleigh, NC, respecti:. ly.

Cyclic selection is a proposed breeding methodology to potentially

minimize genotype x environment interactions. The procedure
basically involves cycling selections through different
environments. To illustrate the method, a peanut leafspot

resistance study was cooperatively conducted in Georgia, North
Carolina, and Oklahoma. Pedigree versus cyclic selection and single
seed descent were simultaneously practiced at each location during
the F,, F3, and F,; generations within the same diverse cross
population. Advanced Fg.g selections by methods and locations were
then all compared over a three-year period, 1985-87, in each state.
The results from these comparisons suggests the utilization of the
cyclic selection method.
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. T. A. COFFELT* and P. M.
PHIPPS. USDA-ARS and VPI & SU, Tidewater Agricultural
Experiment Station, Suffolk, VA 23437
It has been proposed that Cylindrocladium Black Rot (CBR) resistant
peanut (Arachis hypogaea L.) cultivars can be developed either by
selecting for resistance in early segregating generations or later
generations after other characteristics have been selected. The
objective of this study was to compare the performance of three
lines (TRC 02057-1, TRC 05097-3, and TRC 05117-1) selected for
resistance in early generations and four 1lines (VA 781621, VA
830116, VA 830117, and VP 3204) selected for resistance in later
generations with the susceptible cultivar Florigiant ard the
resistant cultivar NC8C. Tests were conducted in 1984 and 1985 at
the Tidewater Agricultural Experiment Station Research Farm in
Suffolk, Virginia, on a Kenansville loamy sand naturally infested
with cvlindrocladium crotalariae (Loos) Bell & Sobers, the causal
organism of CBR. Entries were evaluated for disease incidence, pod
and root rot, yield, value, and resistance to peanut leafspot,
caused by Cercospora arachidicola Hori and Cercesporidium personatum
(Berk. & Curt.) Deighton in 1984 and 1985. CBR and leafspot were
more severe in 1984 than 1985. Yield and value were higher in 1985
than in 1984. Results indicated that CBR resistant lines can be
developed using either selection method. Lines selected for yield
first then CBR resistance tended to have less variation for yield
than those selected on the basis of CBR resistance. Those selected
for CBR resistance in early generations resulted in less variation
for CBR and leafspot resistance than those selected for other
traits. Thus, either method of selection can be used to obtain CBR
resistant varieties depending upon the capabilities, methods, and
goals of the breeding project. The best procedure may be a
combination of both methods.

Inheritance of Earliness in Crosses among Five Early-Maturing nish Peanut

Varieties. 0, N'DOYE¥, O.D, SMITH, and G.B, PARKER, Dept. of Soil & Crop

Sci., Texas A&M University, College Station, TX 77843-2474.

Short growth duration is of vital importance to peanut culture in regions of the
Sahel. Tx851856, Chico, Sn55-437, TxAG-1, and TxAG-2 which are early maturing
spanish peanut germplasm lines were crossed in complete diallel. Progenies were
studied with regard to the inheritance of earliness and to ascertain if segre-
gates earlier than the parents would result from recombination., Parent, F1, and
F2 generations of each cross and its reciprocal were grown in four replications
over time near Bryan, TX in 1987, Dates were recorded on a plant basis for
emergence and occurrence of the first, fifth, tenth, fifteenth, twentieth, and
twenty-fifth flower. Total number of pods, number of full-size pods, and number
of mature pods based on internal pericarp color were counted after digging.
Rains and other environmental factors during planting affected seedling emer-
gence and development. Reciprocal differences were not apparent. Progenies of
varied parental combinations differed in number of days to specified flower
numbers, number of €full-size pods, and percent mature pods. Coefficients of
correlation between number of mature pods and days from planting to the twen-
ty-fifth flower ranged from 0,38 to 0.75 among replications, The correlation
coefficients between days from emergence to the specified flower numbers, and
between days to the first flower and subsequent flower numbers were lower than
between days from planting and days to the flower numbers identified. Selection
for earliness on the basis of flower number would not have been effective in
this study. Dual selection among plants on the basis of number of full-size or
mature pods, followed by selection for high percentage of mature pods within the
group of plants with acceptable pod numbers might be considered in breeding for
earliness, Heritability and combining ability estimates will be discussed.
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The Inheritance of a High Oleic Acid Qil _in_Peanut. K. M. MOORE*

“and "D. A. KNAOFT. Dept. of Agronomy, University of Florida,

Gainesville, FL 32611.

The quality of oil from oil seed crops is directly related to
fatty acid profile of the oil. ©0ils high in monounsaturates,
oleic acid, are most desirable for both stability and health

the
i.e.

considerations. Oleic acid levels in oil of cultivated peanut

(Arachis hypogaea) have been reported as 36% to 66% of the to

tal

fatty acid composition. 1In 1987, A. J. Norden reported a peanut

line at the University of Florida that contained as high as 8

0%

oleic acid. This peanut line was crossed with four other peanut

lines that had oleic acid contents ranging from 45% to 65%.

Fatty

acid profiles were determined on individual seeds of the F1l, F2,

F3, and backcross generations. When crossed with an advanced

breeding line, UF78114, the F2 segregating ratio was 15:1, with

high oleic acid controlled by two recessive genes. When cros

sed

with Sunrunner, the F2 segregating ratio was 3:1, with high oleic

acid controlled by a single recessive gene.

Techniques for Maintaining precious Arachis Germplasm. C. E. SIMPSON.
Texas Agricultural Experiment Station, Texas A&M University,
Stephenville, Texas 76401.

Peanut breeders and their students often have "one of a kind"” hybrids
and/or other germplasm lines which are essential to the successful
completion of a specific study. It is not uncommon to lose such plants
to disease or other factors which cause plant death. Following are four
techniques which have been used in our laboratory/greenhouses to assure
survival or to rescue such germplasm materials. 1. Cuttings of
peanuts have been reported several times in the literature, and are the
most common technique. However, we often encounter situations where
cuttings are not practical or adequate. 2. A vigorous plant which
suddenly loses its root system to disease(s) can be rescued by grafting
the tip of a lateral branch from a healthy plant (still attached) onto
the mainstem or lateral branch of the diseased plant. Such a graft will
allow both plants to live on the root system of the healthy plant.
3. Or, the branches of a diseased plant can simply be grafted in place
of the laterals of a healthy plant. 4. Pegs from natural pollination
or from hybridization efforts can be grafted onto branches or leaves (as
cuttings or in place) of other plants. Grafts of hypocotyls, branches,
leaves, and pegs have been successfully made among and between numerous
species of Arachis. To date no particular barrier has been identified
in cross-species grafting. The percentage of successful grafts and/or
cuttings accomplished is enhanced by placing the plants in a humidity
chamber for approximately ten days.
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ENTOMOLOGY

Thrips Control Regimes Targeted to Reduce Tomato Spotted Wilt Virus on Peanut.
J. R. WEEKS*, T. P. MACK, J. C. FRENCH and A. K. HAGAN. Depts. of Entomology
and Plant Pathology, Auburn University, AL 36849.

In-furrow and foliar applications of insecticides were applied to peanuts cv.
Florunner at 4 locations in Alabama during 1987. Thrips populations were sampled
weekly from emergence until harvest. Terminals and blooms were 'washed' in 70%
alcohol to remove adults and larval thrips. In-furrow granules of aldicarb reduced
populations up to 90X for 3 weeks. An additional application of granules banded
over the row 30 days after cracking had no significant effect on thrips. Bi-weekly
foliar sprays of acephate combined with the in-furrow granules provided greatest
reduction of thrips through the season. Although tomato spotted wilt virus
incidence was extremely low in Alabama in 1987 (less than 1%), one location had
higher levels of TSWV in untreated areas than in insecticide treated peanuts.

Monitoring the Adult Southern Corn Rootworm with Pheromone-Baited and Unbaited
Sticky Traps. W. V. CAMPBELL. Dept. of Entomology, North Carolina State
University, Box 7613, Raleigh, N.C. 27695-7613.

Traps coated with Stickem® were used to monitor seasonal populations of the adult

southern corn rootworm (SCR). Forty, one-sq. ft. traps were dispersed in the

field at four compass directions and at two heights. Adult SCR were counted and
removed weekly. This method of monitoring seasonal populations of SCR has been
used since 1966. Data from year to year and in multiple locations in the state
were relatively consistent for the time of occurence of seasonal population
peaks. Trap catches are highest between July 25 and August 10. The lowest popu-
lations occur generally during the first two weeks in July. In fields where the

SCR is not controlled with an insecticide adults emerging in September may exceed

the number of ovipositing adults captured in early August. For the past three

years a pheromone-baited trap has been used that is highly efficient in
attracting male SCR. While 40 unbaited sticky traps may collect a peak number of

50-200 adults in one week, one pheromone-baited trap may capture 200-600 adult

male SCR during the same period. Seasonal populations of SCR collected from

pheromone-baited traps coincide with long term data collected from unbaited
traps. One exception is that immature males are not attracted to pheromone-
baited traps. For this reason trap catches of SCR are always low in the
pheromone-baited traps in September. Pheromone traps show a small but consistent
early season population peak the third week in June that is not always evident
with unbaited sticky traps. This early season population may provide the key for
an action threshold based on adult SCR.
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Effect of Groundnut Harvest Date and Termite-resistant Varieties on Termite
Damage in Burkina Faso, West Africa. R. E. LYNCH*, A, P, OUEDRAOGO, and
S. A, SOME. USDA-ARS, Insect Biology and Population Management Research
Laboratory, P. 0. Box 748, Tifton, GA 31793-0748; ISN-IDR, University of
Ouagadougou, B.P. 7020, Burkina Faso, West Africa.

The effect of groundnut harvest date and cultivars with resistance to termites
was evaluated in Burkina Faso, West Africa. Groundnut pod damage by termites
increased substantially between 90 and 110 days, but was even greater between
110 and 125 days. Delayed harvest to 125 days not only increased termite damage
to pods, but also significantly increased aflatoxin in the seed. Groundnut
cultivars RMP40, NCAC 2240, NCAC 343, and Bonga (local variety) showed the least
termite damage to plants and pods while maintaining respectable yields, even
with delayed harvest. NCAC 343, in particular, showed tremendous promise, since
it was previously identified as moderately resistant to thrips, leafhoppers,
Heliothis defoliation, and southern corn rootiworm damage to pods.
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EXTENSION

Optimal Peanut Production Plans for Southeast Farmers. T. D. HEWITT*, S. A. FORD
and H. E. JOWERS. Food and Resource Economics Department, Institute of Food
and Agricultural Sciences, University of Florida, AREC - Marianna, FL 32446
and Gainesville, FL 32611, and Jackson County Cooperative Extension Service,
Marianna, FL 32446.
The agricultural economy of the Southeast has been adversely affected by low
commodity prices in recent years. Government farm programs have helped to support
the low farm income and to reduce price risk. Acreages planted in many of the
traditional row crops has been decreasing while peanut acreage has increased
significantly since the early 1980's. Much of the increase in acreage is due to
the change in the peanut program that established a two-tier price system and
allowed the unlimited planting of additional peanuts. This change combined with
low commodity prices for other agronomic crops has resulted in large acreages of
peanuts. Concern has been expressed by some segments of the industry that peanut
plantings will exceed demand and result in an over-supply situation in the near
future. The purposes of this study are to examine the profit potential of
agronomic crops in the Southeast under current economic conditions, illustrate
the effect of government price support programs on profits, calculate the profit
maximizing crop mix for a "typical" Southeast farm, and to determine the maximum
number of additional peanuts that might be planted in the Southeast. The
information developed from this research will help to explain why Southeast peanut
producers plant current levels of additional peanuts. A farm model was developed
to estimate the optimal crop mix. This mathematical programming method searches
over all possible crop and acreage combinations to find the crop mix that
minimizes the historic deviations from the expected returns of that crop mix. A
representative farm was modeled to determine the effects of the peanut price
support program on the optimal crop mix under risk. A minimum price level for
additionals that will allow growers to profitably produce peanuts was also
determined. Potential acreages for the Southeast were estimated under different
levels of risk.

Producing Quality Peanuts: Getting the Message Across. J.P. BEASLEY, JR.,
Dept. of Extension Agronomy, University of Georgia College of

Agriculture, Tifton, Ga. 31793.

The peanut industry today is facing many challenges in relation to improving peanut
quality. Proposition 65 in California, impending legislation in many other states,
stricter standards on aflatoxin in the Buropean community and consumer pressure has
made it imperative that peanut producers improve the quality standards of peanuts
produced on their farms. Of immediate importance is reducing the levels of
aflatoxin, foreign material and chemical residues. Peanut producers rely upon
Extension for information relating to industry concerns as well as research and
production data. The Extension peanut specialists (Agronomists, Pathologists,
Entomologists, Economists, etc.) must react to industry demands and provide
producers with criticel and timely information. The agronomists’ role is working
with county agents and growers to emphasize and put into practice those production
and cultural schemes that improve peanut quality. Methods of technology transfer
and production practices to improve quality will be discussed.
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Extension Implementation of the Hull-Scrape Method. J. A. BALDWIN. Extension
Agronomy Department, The University of Georgia, Tifton, Ga. 31793.

Interpretation and dissemination of research results is an important part of
the extension specialist’s role. The demonstration of new technologies and
management techniques to producers is the role of the county extension agent.
Since the "Hull-Scrape Method" was developed in 1983, a series of extension
developed demonstration methods and educational programs have been initiated
in Georgia. This technology provides producers useful information for
determining optimum maturity for harvesting runner type peanuts. Unlike some
other methods, the hull-scrape method has been more fully utilized and gained
in popularity as an important management tool for Georgia peanut producers.
County agent training, field days, demonstrations, grower meetings, and hull
scrape clinics have been conducted to educate and inform Georgia peanut
producers to the advantages of using this valuable harvest aid. Researchers,
industry personnel, and extension workers have worked together to provide
methodology, support materials, and educational programs to producers for them
to have the opportunity to more fully understund and evaluate this valuable
research information.

Use of a Spreadsheet for Expediting the Use of a Peanut Disease Threshold.
J.E. BAILEY, Extension Plant Pathologist, North Carolina State University,

Box 7616, Raleigh, North Carolina, 27695-7616
A threshold model was developed to analyze field histories to determine the
economics of growing resistant variety with or without prior fumigation as
compared to a susceptible variety. Variables in the threshold equation are; past
yield, past percent disease, and estimated price per pound of peanuts. Use of
information from this model required a computer program that was easy to use,
update and generate reports in varjious formats. Lotus 1-2-3, a
spreadsheet/graphics program, was well suited for this purpose. Information from
replicated pesticide screening trials, where dose/response curves are generated,
can be converted to a usable threshold format quickly and easily using a
spreadsheet.




Evaluation and Implications of "Profitable" Peanut Contracts. F. D. MILLS, JR.
Extension Agricultural Economics Department, The University of Georgia, Rural
Development Center, Tifton, GA 31793.

The two-price poundage quota system implemented under the 1977 Farm Act effectively

created two distinct markets for peanuts. Categorization of U.S. peanuts as quota

and non-quota (additionals) began in 1978 with quota supported at a price level
higher than additionals. The two support levels created a different amount of risk
exposure for quota and additional peanut producers. Peanut contracts began being
offered as a risk management tool. This allowed quota and non-quota producers to
price their peanuts prior to harvest to reduce exposure to price risk. However, no
concensus on whether peanut contracts were (are) an effective pricing and risk man-
agement tool has been formed. Crop enterprise budgets for South Georgia dryland
and irrigated peanuts were used at yield levels of 3400 and 4000 pounds per acre,
respectively. Contract prices and ratios for the 1988-crop year were incorporated
into “"Peanut”, a contract analysis program. It was determined that additional pea-
nuts grown and sold in combination with quota peanuts actually diluted the price
received for quota peanuts. Returns per dollar of investment on quota production
were consistently higher than any combination of quota/additional contract prices
and ratios offered. This occurred even when contract prices for quota peanuts were
higher than the government support price. Additionally, each contract increased
production risk by various degrees due to more acres having to be planted to fulfill
contracts. However, producers growing only additionals could have used contracts
as a means to reduce exposure to price risk and increase their 1likelihcod of posi-
tive returns per dollar invested.
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HARVESTING AND HANDLING

Effect of Stacked Windrow on Peanut Curing Environment. J. L. BUTLER*, E. J.
WILLIAMS, J. R. VERCELLOTTI, and K. L. CRIPPEN. USDA-ARS-SAA-CSRU, Coastal
Plain Experiment Station, Tifton, Ceorgia 31793, USDA-ARS-SRRC, New Orleans,
LA 70179.

Two experiments were conducted to determine whether the curing environment of
windrowed peanuts could be improved. Florunner peanuts grown with irrigation on a
sandy soil were dug based on the optimum maturity profile. The digging was done
with a conventional digger-inverter. Immediately following digging, treatments
wvere made by taking part of the windrow and placing it on the inverted portion so
that the peanut pods at these plants were down. This arrangement left the pods off
the ground (from the inverting operation) and shaded by the plants placed on top.
During the first 48 hours, the shaded peanuts were generally below or at ambient
temperature whereas the inverted peanuts ranged up to 10°C higher. As exposure
time increased, shading was reduced by the withered leaves and the lower moisture
content of the shaded peanuts allowed the temperature of the shaded peanuts to
equal or slightly exceed the ambient temperature. The inverted peanuts continued
to range above ambient. Nighttime temperatures of the inverted peanuts were lower
through out the tests. Following combining, the peanuts were put in mesh bags and
randomly placed in a peanut drying wagon with loose peanuts, and dried to 10% mc
with a maximum of 8°C temperature rise and recommended airflow. The dried peanuts
were shelled and sized with the No. 1’s, medium and jumbo being used in tests to
determine the effect of treatment on quality.

Interrelationships Between Volatile Concentrations, Seed-Size Categories, and
Flavor in Large-Seeded Virginia Type Peanuts. H. E. PATTEE*, E. V.
ROGISTER, J. W. DICKENS, and G. A. SULLIVAN. USDA-ARS, Dept. of Botany,
N. C. State University, Raleigh, NC 27695-7625; Northampton County
Extension Office, Jackson, NC 27845; USDA-ARS, Dept. of Biological and
Agricultural Engineering, N. C. State University, and Crop Science
Extension, N. C. State University, Raleigh, NC 27695.

Recent development of an organic volatile meter (OVM) has made available a
rapid, inexpensive quantitative method to test for the possible presence of
off-flavors in peanuts. Previous studies have shown that a relationship
exists between the concentration of organic volatiles in the headspace of
ground peanut samples and the intensity of off-flavors. During the 1987 crop
year a quality survey using the OVM was conducted at six peanut buying
stations located throughout Northampton County, NC. Three different frequency
distribution patterns were observed for sample organic volatile concentration
(OVC) levels. Locations A and B had about 66X of the samples analyzed with an
OVC of 8.8 mg/kg air or less. This OVC level is considered to represent a
marginally acceptable sample. Locations C, D, and F had about 58% of the
samples with an OVC of 8.8 mg/kg air or less vhile Location E was near 45%.
At an OVC level of 24.8 mg/kg air the percentages were approximately 88, 87,
and 69X, respectively. Most of the difference in frequency distribution
patterns is thought to result from environmental factors which influence the
average maturity of the crop at harvest. Professionally trained taste panel
profiling of a roasted peanut paste made from selected screen sized seed
fractions and OVC levels indicated that the fruity character note was most
characteristic of high-temperature-exposure off-flavor. Low intensity levels
wvere characterized as sweet fruity and higher levels of intensity as an
alcohol-fermented fruity character. Further flavor evaluation of roasted
peanut paste from selected screen-sized seed fractions and OVC levels showved
all fractions with an OVC of 7.6 mg/kg air or above were an unacceptable
product while fractions with OVC levels between 5.3 and 3.1 mg/kg air were
marginally acceptable products. Fractions with OVC levels at 2 mg/kg air or
less made acceptable products.
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Variability in Sampling and Grading Florunner Farmers Stock Peanuts.
J. 1. DAVIDSON, JR.*I Y. J. TSAIZ, R. J. COLEL, J. W. DORNER! and F. E.
DOWELLL.’ 1USDA, ARS, National Peanut Research Laboratory, Dawson, GA 31742;
2Un1versity of Georgia, Tiftom, GA 31793

Sampling, grading, and pilot plant shelling studies were conducted on 14 loads of

Florunner farmers stock peanuts to determine the accuracy and variability of grade

factors and to provide data for improving the current farmers stock grading system.

All grade outturn factors (FM, LSK, SMK, OK, and TK), except sound splits (SS),
overestimated the actual outturns. Sound splits, as determined by the grade,

underestimated the actual outturn of sound split kernels because the official grade

sheller split considerably fewer kernels than obtained with the commercial-type “
sheller. LSK estimates were about two times higher than the actual LSK because the
pneumatic sampler produced additional LSK. Identification of Segregation 3 loads

by the visible A. flavus method was in error for 5 of 13 loads. Regression equa-

tions were developed to provide a more accurate estimate of the peanut quality for -
the various grade factors. Variability of the grade factor within each load was

quite large when using the current 0.5 and 1.8 kg grade samples. The average

coefficient of variation ranged from 0.6% for TK to 110.42 for A. flavus kernels.

Based upon the variability, calculations were made to determine the number of

samples needed to provide a high degree of confidence in detecting specified

differences in each grade factor.

Effects of Belt Screening Peanuts Before Drying. P. D. BLANKENSHIP*1, T. H.
SANDERSI, J. R. VERCELLOTTIZ and K. L. CRIPPEN2. luspA, ARS, National Peanut
Research Laboratory, Dawson, GA 31742; 2yspA, ARS, Southern Regional Research
Center, New Orleans, LA 70179.

Screening peanuts before initial marketing is currently receiving major attention
of all segments of the peanut industry. Tests were conducted to evaluate the
effects of screening florunner peanuts with a belt screen before artificial drying
on drying energy consumption and peanut quality improvement. Belts were spaced
10.3 mm apart on the screen. Seven replications of 4 drying trailer lots of
peanuts were dried with two lots of each screened and two not screened before
drying. Screening removed an average of 11.22% of weight. Drying energy costs
averaged 0.536 dollars/tonne higher for unscreened lots dried at 8.3 C above
ambient; 0.194 lower at 16.7 C higher than ambient. Screening increased official
grade SMK+SS an average of 1.99%Z; reduced OK by 1.14%, foreign material by 3.5%,
and LSK by 1.43%. Average shelling outturns of screened lots had 0.8%Z more Jumbo
kernels, 1.3% more Mediums, 0.6% less Other Edible, and 1.6% less 0il Stock.
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Effect of Screening on the Quota Loan Value of Farmers Stock Peanuts.
J. W. DICKENS* and A. B. SLATE. USDA-ARS, N. C. State University,
Raleigh, NC 27695-7625.

In order to improve the quality of shelled peanuts, the National Peanut
Council Task Force Implementation Committee has proposed that all farmers
stock peanuts be screened to remove shelled kernels (LSK) and foreign
material (FM) prior to storage. LSK generally contain higher
concentrations of aflatoxin and higher percentages of broken, dirty and
damaged kernels than do unshelled kernels in the lot. Removal of FM favors
aeration and cooling which reduce aflatoxin production, insect damage and
other quality deterioration during storage. Also, screening before storage
reduces the amount of FM in shelled peanuts. With present quota price
support levels, the grower can increase his income per pound of quota
allotment by screening his peanuts to remove LSK, small pods and FM;
accepting quota loan value for the better-grading portion that passes over
the screen; and accepting additional loan value for the portion that passes
through the screen. He would have to produce more peanuts to met his quota
allotment, and his net return would depend upon the cost of screening and
the cost of producing the extra peanuts. If all growers screened their
peanuts and if there were no change in the present S5-year averaging
procedure for computing price support schedules, the economic advantage of
screening would be amortized over a 5-year period. Thereafter, the growers
would suffer a loss; because they would receive the same quota support
price per pound for the portion that passes over the screen that they
otherwise would have received for unscreened peanuts.

Moisture Content and Storage System Affects on Peanut Quality and Milling
J. S. SMITH, JR.

Parameters.
Research Laboratory, Dawson, GA 31742.

and T. H. SANDERS. USDA, ARS, National Peanut

The affects of initial moisture content and type of storage system on final peanut

quality and milling parameters were investigated. Farmers stock peanuts from the
same field, artificially dried to 8 and 10% moisture contents, were stored for 6

months in mechanically and naturally ventilated minfature warehouses. Temperatures

and relative humidities within the peanut masses at various levels as well as

ambient conditions were recorded at 2-hour intervals throughout storage. Results
from these studies will provide needed information to design and construct better
storages to maintain peanut quality and improve milling in stored farmers stock

peanuts.
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MYCOTOXINS

Pattern of Preharvest Aflatoxin Contamination of Peanuts Based on Single Kernel
Analysis. J. W. DORNER™, R. J. COLE, P. D. BLANKENSHIP and T. H. SANDERS.
USDA, ARS, National Peanut Research Laboratory, Dawson, GA 31742.

Florunner peanuts were grown in an environmental control plot at the National
Peanut Research Laboratory. Plants were subjected to late-season drought stress
under conditions favoring preharvest aflatoxin contamination. Individual plants
were harvested during the drought period, and single-kernel analyses were performed
for aflatoxin contamination. An association between aflatoxin-contaminated kernels
and certain individual plants was observed. Of the 1340 kernels analyzed from 44
plants, only 3.5Z had > 10 ppb aflatoxin, but 87.2% of those kernels came from 9.1%
of the plants. Over half of the contaminated kernmels (> 10 ppb) came from one
plant. Of the kernels that contained > 10 ppb aflatoxin, 42.6% were from yellow 2
hull-scrape maturity stage pods, and 78.8% were confined to the immature yellow 1,
yellow 2, and orange A stages combined. Only 17% were from the mature brown and
black maturity stages. There was not a strong relationship between aflatoxin con-
tamination and the location of the kernel in the pod. Both kernels were contami-
nated in 45.5% of the pods containing kermels with > 10 ppb aflatoxin. 1In 21.1Z
only the apical kernel was contaminated and in 15.2% contamination was confined to
the basal kernel. One-kernel pods accounted for 18.2% of the contaminated kernels,

Effects of Gypsum and Irrigation on Aspergillus flavus Group Colonization of
Peanuts. D, M. WILSON* and M. E. WALKER. UGA Coastal Plain Experiment
Station, Tifton, GA 31793.

Applications of gypsum at early bloom have lowered aflatoxin contamination of

peanuts in years with widespread aflatoxin contamination, but in years with

little contamination the importance of gypsum is difficult to measure. Field
experiments were conducted in 1984, 1985, 1986 and 1987 on a calcium
deficient Lakeland sand. Florunner was planted in 1984 and 1987 while NC-7
was planted in 1985 and 1986. Irrigation and non-irrigation were the whole

plots, split plots were rates of gypsum corresponding to 0, 112, 224 and 336

kg ha-! of added calcium. Split-split plots were inoculated or not by

sprinkling a spore suspension of Aspergillus parasiticus NRRL-2999 over the
plants at early bloom. Soil populations of the A. flavus group were
monitored four times each year. Harvested hulls and kernels were plated to
assess A. flavus incidence. Aflatoxin contents of kernels were determined
using HPLC. Gypsum applications increased yield, value, I SMK and reduced
damage in all years. A. parasiticus inoculation decreased yield of Florunner
but not NC-7. Inoculation increased the A. flavus group soil populations
that persisted in some years. However, neither irrigation or gypsum affected

A. flavus soil populations. Irrigation and gypsum both decreased hull and

kernel colonization by A. flavus. Aflatoxin contamination was infrequently

seen and occurred in a random manner. Gypsum and irrigatfon consistently
decreased A. flavus group invasion and colonization and both have previously
decreased aflatoxin amounts in years when conditions were favorable for
excessive aflatoxin contamination.
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latoxin Content of Peanuts Cleaned a t_Belt Scree ing.

T. H. SANDERS*, P. D. BLANKENSHIP, and R. J. COLE. USDA, ARS, National Peanut

Research Laboratory, Dawson, GA 31742.
Removal of aflatoxin contaminated peanuts from the edible market is of high
priority in the peanut industry. A recently developed belt screen was utilized to
evaluate quality improvements in moisture, foreign material, and aflatoxin content
when farmers’ stock peanuts were cleaned before drying. Four drying wagon loads
from each of seven farm fields were evaluated. Two loads were screened over a belt
screen which had a 10.3 mm gap between belts and two loads were left unscreened.
Fall-through weight of the screened loads ranged from ca. 2-26% (wt) of the loads.
One screened and one unscreened load were artificially dried at an 8.3°C rise above
ambient and the other loads were dried at a 16.7°C rise above ambient.
Approximately 100 pounds from each wagon were shelled and the seed were sized.
Peanuts from three of the seven locations contained detectable levels of aflatoxin.
All size categories of peanuts from the three locations contained aflatoxin
regardless of whether or not they had been screened and regardless of whether pods
rode or fell through the screen. Jumbo, medium, and No. 1 size peanuts from pods
riding the screen were hand-picked to remove damaged seed and, with one exception,
aflatoxin levels were less than 2.5 ppb in subsequent analyses.

Detection of Aflatoxin in Various Components of Farmers Stock Peanuts. F. E.
DOHELL*, J. W. DORNER, J. I. DAVIDSON, R. J. COLE and W. G. FERGUSON. USDA,
ARS, National Peanut Research Laboratory, Dawson, GA 31742,

Ten 50 1b pneumatic samples from 17 loads of farmers stock peanuts were collected
during the 1987 harvest season in Georgia. Grade samples were removed and the
remaining peanuts were run over a 24/64 belt screen. Loose-shelled kernels (LSK)
and small pods that fell through the belt screen were separated, pods were shelled,
and the kernels were screened over a 16/64 and 14/64 slotted screen. Pods that
rode the 24/64 belt screen were similarly shelled and screened, and in addition,
the damaged kernels were removed. The resulting components were analyzed separately
for aflatoxin by high performance liquid chromatography (HPLC). From the grade
samples, the LSK, other kernels (OK), and damaged kernels were combined and the
sound mature kernels (SMK) and sound splits (SS) were combined. These two grade
components were analyzed separately for aflatoxin by HPLC. Results showed the
distribution of aflatoxin within each component and provided variance data to
determine sample sizes needed to detect specified levels of aflatoxin in each
respective component. Results also provided additional information needed for
finalizing the design of a pilot study to determine the performance of the belt
screen separator in removing foreign material and poor quality peanuts prior to
marketing of farmers stock peanuts.



Simulating the Testing of Peanut Lots in the Export Market for Aflatoxin. T.
B. WHITAKER* and J. W. DICKENS, USDA-ARS, Department of Blological and
Agricultural Engineering, N. C. State University, Raleigh, NC 27695-7625.

The present aflatoxin testing plan used in the United States (US) for shelled
peanuts vas designed with a final accept level of 25 parts per billion (ppb)
total aflatoxin. Some of the importers of US peanuts use aflatoxin testing
plans wvith accept levels lowver than the 25 ppb used in the US. For example,
the accept level of a testing plan used in the Netherlands is 5 ppb Bl or 10
ppb total aflatoxin. Computer models were developed to simulate the testing
of peanut lots with the US and the Netherlands testing plans. The model was
used to determine the effects of decreasing the final accept level of the US
testing program on the number of lots accepted and rejected in the US and the
number of exported lots accepted and rejected vhen using the Netherlands
testing plan. Decreasing the final accept level of the US testing program
from 25 to 5 ppb increased the number of lots rejected in the US by 371% while
reducing the number of exported lots rejected by 51%. For every additional
8.3 lots rejected in the US, one less export lot will be rejected.

Electrophoretic Comparison of Cotyledonary Proteins from Kernels of Fourteen

Peanut Cultivars Colonized by Aspergillus spp. for Different Periods. J.B.
SZERSZEN* and R. E. PETTIT. Dept. of Plant Pathology and Microbiology.

Texas A&M University, College Station, TX 77843-2132.
Testa-free peanut kernels of Florunner, PI 337394, PI 337409, PI 341885, PI
343419, Pronto, SN 55-437, SN 73-30, SN 73-33, Starr, Tamnut, Toalson, TX Ag 3,
and TX 798736 were separately inoculated with Aspergillus flavus and A.
parasiticus and placed into 95Z RH moist chambers at 28°C for 12 days. The
kernels were removed after 0, 3, 6, 9, and 12 days of incubation and the
embryonic axes removed. Cotyledonary protein samples were prepared and subjected
to discontinuous sodium dodecyl polyacrylamide gel electrophoresis (SDS-PAGE) and
isoelectrofocusing (IEF). Very highly-sensitive silver staining of both kinds of
electrophoretic gels revealed 34 proteins for SDS-PAGE (MW 12, 100-218, 700
daltons) and 40 proteins for IEF (pI 3.5-7.9). Kernel colonization by both
aspergilli resulted in decomposition of high molecular weight proteins (arachin,
conarachin fractions) to smaller molecular weight components and to quantitative
depletion of high molecular weight proteins. Most changes recorded on SDS gels
occurred within 0-6 days of incubation and continued at a reduced rate until the
twelfth day of incubation. High molecular weight proteins in cotyledons
colonized by A. flavus were decomposed more rapidly cotyledons colonized by A.
parasiticus. Colonization of cotyledons by either fungus caused depletion of
proteins from the acidic region of IEF gels which increased with incubation time.
There were noted differences within protein patterns of Aspergillus spp.-
colonized cotyledons among peanut cultivars. Using SDS-PAGE, most differences
were recorded for Florunner, Starr, TX Ag 3, and Toalson; using IEF, for
Florunner, STarr, PI 337409, and TX 798736.
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Isolation and Characterization of Phenolic Acids in Mature Peanut Seed Coats from
Twenty-three Peanut Genotypes. H.A. AZAIZEH, R.D. WANISKA, and R.E. PETTIT*.
Dept. of Plant Pathology and Microbiology and Dept. of Soil and Crop Sciences.
Texas Agricultural Experiment Station, Texas A&M University, College Station,
TX 77843-2132.

Phenolic acids were extracted from seed coats (testae) of twenty-three peanut

genotypes (following grinding) with an acetone-water solution. The acetone was

evaporated and the extract partitioned in ethyl acetate. This phase was roto-
evaporated to dryness at 35-40°C, redissolved in methanol, filtered, and injected

into a C 18 column with a 10 um particle size. Phenolic acids were detected at a

wavelength of 254 nm. Twelve different compounds were separated. Comparisons

with known compounds revealed a preliminary identification of protoatechuic acid,
genetisic acid, catechin, methyl catechin, epi catechin, and p-coumaric acid.

Correlation analysis of the ability of the initial testae extracts to inhibit

Aspergillus flavus and A, parasiticus growth and aflatoxin production in 1iquid

culture media revealed RZ values which ranged from 0.36 to 0.89. Testae extracts

from seed of genotypes which contained relatively high levels of phenolic acids
caused the least inhibition of fungal growth and aflatoxin production. Dark
testae color was negatively correlated with kernel resistance and aflatoxin
production. The concentration of specific phenolic acids was variable among

genotypes and was related to testae color, market type, and selections within a

genotype. Some positive correlations were obtained with specific phenolic acids

and inhibition of fungal growth and aflatoxin formation in extracts from peanut
genotypes classified in the Virginia market type.
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PLANT PATHOLOGY

Blight of Peanuts. D. M. PORTER*, R. W. HOZINGO and K. P.

BURNHAM, USDA-ARS, and VPI & SU, Tidewater Agricultural

Experiment Station, Suffolk, VA 23437
The relationship of planting date on the severity of leafspot
(Cercospora arachidicola) and Sclerotinia blight (Sclerotinia minor)
was determined in a two-year field study (1986-1987) at the
Tidewater Agricultural Experiment Station in Suffolk, Virginia. A
split-block design with three replications was used with fungicide
treatment (treated and/or untreated) as whole plots as one factor
and the 16 combinations of four varieties and four planting dates as
the second factor. Treated plots were sprayed with recommended
fungicides on a preventative schedule for leafspot control.
Leafspot severity measurements consisting of leaflet defoliation and
infection percentages and lesion number per plant were made at two-
week intervals (August 11, 26 and September 9) on six lateral
branches collected at random from each plot. Leafspot severity
indices of subjective field ratings were made one month prior to
harvest and at harvest. Sclerotinia blight "hits" per plot were
recorded at harvest. At intervals throughout the growing season,
older plants (as determined by planting dates of April 24, May 3,
13, and 23) exhibited a higher disease index to leafspot, higher
defoliation and plant infection percentages, and a higher number of
leafspot lesions per plant than younger plants. Differences were
more dramatic in plants not treated with leafspot fungicides.
Peanuts planted May 13 and May 23 exhibited a higher disease index
for leafspot, higher defoliation and plant infection percentages,
and more lesions per plant than peanuts planted April 24 and May 3
when all were harvested at the same age of 151 days after planting
(DAP). However, Sclerotinia blight "hits" at harvest or 151 DAP
were more severe in late planted peanuts (May 3, 13 and 23) than in
early planted peanuts (April 24).

Effect of Supplemental Irrigation and Rovral on Sclerotinia Blight of Peanut.
K. E. JACKSON*, H. A. MELOUK, AND C. N. AKEM. Dept. of Plant Pathology.
USDA-ARS, Dept. of Plant Pathology, Oklahoma State University,
Stillwater, OK 74078-0285.

Peanut seeds of cv. 'Spanco' were planted June 9, 1987 at Perkins, Oklahoma.

Plots were designed so that main plots were fungicide treatment and sub-plots

were amount of supplemental irrigation. Plots were 3.65 X 9.1 m with row

spacing of 0.91 m, and were replicated 4 times in a split plot design. A

stationary sprinkle irrigation line was positioned north and south parallel

to rows. Plots were perpendicular to irrigation lines to obtain a gradual
decrease in amount of supplemental water which was collected and measured for
each plot. Fraction of Sclerotinia blight was determined by dividing the
number of infection loci by the number of potential infection loci. An
infection locus is defined as an area of disease symptoms equal to or less
than 6 inches long in a standard row. Rate of disease progress (r) was

calculated for simple interest diseases as follows: 1/(t, - t,) x 1n (1-

X,)/(1 - X,), where t = time in days and X = fraction of disease. Pod vields

increased with increased supplemental water except for the plot that received

the most supplemental water in which pod yields decreased. Sclerotinia
blight incidence increased as the amount of supplemental water increased.

Rovral (iprodione) treated plots had a significant lower disease incidence, a

lower rate of disease progress, and higher pod yields than untreated plots.

The results indicated that excessive supplemental water can be detrimental

when Sclerotinia blight is present in the field.
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Agar Plate, Soil Plate and Field Evaluation of Fungicides for Activity Against
Sclerotinia minor.  F. D. SMITH*, P. M. PHIPPS and R. J. STIPES. Tidewater
Agr. Exp. Sta., VPI&SU, Suffolk, VA 23437.

The sensitivity of Sclerotinia minor to iprodione (Rovral) and four experimental
fungicides was tested on fungicide-amended, glucose-yeast extract agar (GYEA). EDsg
values for growth inhibition of a dicarboximide-sensitive field isolate (S-1A) were
0.004, 0.025, 0.08, 0.18 and 0.25 pg/ml for RH 3486, MON 13108, vinclozolin,
iprodione and chlozolinate, respectively. A dicarboximide-resistant field isolate
(B-83-T2) showed enhanced growth on GYEA containing iprodione or vinclozolin at 1.0
ug/ml or chlozolinate at 5.0 pg/ml. RH 3486 and MON 13108 were both inhibitory to
growth of B-83-T2, and exhibited EDgp values of 0.10 and ca. 1.0 ug/ml,
respectively. Mycelial growth by S. minor on a soil-cornmeal medium (5% cornmeal,
w/w) in 9-cm Petri plates was measured 5 days after overspraying plates with
fungicides in aqueous suspension. Mycelial growth of S-1A was inhibited 80-83% by
chlozolinate, iprodione, RH 3486 and vinclozolin; MON 13108 was only 23% inhibitory.
Mycelial growth of B-83-T2 was inhibited 24, 19, 15, 12 and 8% by RH 3486,
vinclozolin, chlozolinate, MON 13108 and iprodione, respectively. Counts of
sclerotia formed by S-1A and B-83-T2 in the medium after 14 days indicated that the
dicarboximide fungicides (chlozolinate, vinclozolin and iprodione) were most active
in suppressing growth below the treated surface. Sclerotinia blight of peanut in
the field trial was negligible until frequent rainfall in September 1987. Although
all treatments suppressed disease and increased yield, only RH 3486, MON 13108 and
vinclozolin gave a significant (P = 0.05) response. RH 3486 at 2.24 kg/ha applied
at pegging suppressed disease incidence by 74% and increased yield 921 kg/ha. MON
13108 at 1.12 and 2.24 kg/ha on demand (Jul 31) and twice at 4 wk intervals
suppressed disease incidence by 51 and 45%, and increased yield 648 and 809 kg/ha,
respectively. Vinclozolin at 0.84 kg/ha in three applications suppressed disease
incidence 46%, and increased yield 485 kg/ha. Three applications of iprodione at
1.12 kg/ha or chlozolinate at 0.56 to 1.12 kg/ha failed to provide both significant
disease suppression and yield increase.

Comparison of Three New Methods of Copper Resinate Application for Control of
Certain Soil-borne Pathogens in Peamuts. W. W. OSBORNE*, J. D. TAYL(R.
IAI, INC. South Boston, VA 24592; J & S Plant Consultants, Inc., Skippers,
VA 23879.

Laboratory studies show that ocopper resinate (TENN-COP 5E) is superior to
iprodione (ROVRAL) and tribasic copper sulfate (TRI-BASIC) in curtailing
mycelia growth and sclerotia production by Sclerotinia spp. Also, Sclerotium
wolfsii Sacc. mycelia growth was less in the optimum ocopper resinate
treatment. Studies in fields infested with Sclerotinia minor Jagger;
Sclerotinia sclerotiorum (Lib.) deBary; and Sclerotium rolfsii, employed three
methods of chemical application to determine the optimum dosage for early
peanut (cv. Florunner) treatment to suppress the three fungi listed. ‘The
superior treatment was TENN-QOP 5E applied at peanut emergence, tea cup size,
and at early pegging. Subsequent applications of TENN-COP 5E are needed to
suppress Sclerotinia spp. invasion of senescent peanut blooms.




Effect of Penicillium Citrinum Filtrate on Germination and Growth of
Sclerotia of Sclerotinia Minor. C. N. AKEM*, and H. A. MELOUK. Dept.
of Plant Pathology, USDA-ARS, Oklahoma State University, Stillwater, OK
74078-0285.

Penicillium citrinum was isolated from sclerotia of Sclerotinia minor

recovered from a field soil planted in peanuts. P. citrinum was grown in a

broth of Czapek Dox for 4-8 wks at 2542 C. Filtrate of P. citrinum was

incorporated into potato dextrose agar (PDA) or Czapek Dox agar (CDA) at
concentrations of 0, 10, 15, 20, 30, 40 and 50% (v/v). Sclerotia of S. minor
were produced by growing the fungus on autoclaved oat seed moistened with
water. The P. citrinum filtrate amended media were tested for their activity
in inhibiting the germination of sclerotia and growth of S. minor. Sclerotia
of S. minor germinated at concentrations up to 15% on the PDA amended media.

Sclerotia did not germinate on PDA medium amended with 20% P. citrinum

filtrate. The average germination of sclerotia on PDA was 97%. Sclerotial

germination on CDA was only 20%, and no germination occurred on any of the

CDA amended media.

Growth Stimulation of Peanut in Response to Mycorrhizal Colonization. J. S. NECK*
and R, A, TABER. Department of Plant Pathology and Microbiology, Texas A&M
University, Texas Agricultural Experiment Station, College Station, Tx. 77843.

Influence of mycorrhizal colonization on the growth and yield of greenhouse grown
peanut cv, "Tamnut-74' was examined in a complete randomized block (4 replicate)
design. A pasteurized soil:sand (1:1) mix was infested with spores and infected
sudan grass root pieces of either Glomus etunicatum Becker and Gerdemann or Glomus
deserticola Trappe, Bloss and Menge. Al1 treatments were inoculated with a
commercial Bradyrhizobjum inoculant. At flowering, leaf tissue phosphorus levels
vere higher in mycorrhizal plants, while calcium levels were higher in the non-
mycorrhizal controls, At harvest, dry top weights of mycorrhizal plants were 200 +
% greater than the controls. Pod weight and pod number exhibited similar fncreases
from plants in both of the mycorrhizae treatments. Ory seed weights of colonized
plants were 300 + % greater than controls. Mean root colonization levels at
harvest for G. etunicatum and G. deserticola were 16.8% and 6.8%, respectively.
Values represent data from two experiments.
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G. BOURGEOIS”, K.J. BOOTE, and R.D. BERGER. Departments of Agroncmy and
Plant Pathology, Univ. of Florida, Gainesville, FL 32611.

Early and late leafspots are major foliar diseases affecting peanut. These

cause necrotic lesions on leaflets, reduce their photosynthetic rate, and
induce early senescence. At the canopy level, defoliation is the major factor
causing reductions in cancpy carbon exchange rate which result in lower peanut pod
and seed yields. A model of the progression of leafspot diseases has been
developed ard coupled to PNUIGRO, a peamut growth and development simulator, in
order to predict disease-induced reductions in dry matter production. The
leafspot diseases model was made as biologically realistic as possible from
information available in the literature. Infection and colonization by the
pathogen are driven as functions of tenperature and relative humidity of the air.
Relative humidity at each hour is estimated from hourly temperatures which are
camputed in PNUTGRO from daily minimm and maximum temperatures. The leaf area is
divided in five states associated with the development of the pathogen: 1) Healthy
state in which the pathogen has not penctrated the leaf, 2) latently infected
state in which the pathogen has penetrated but the symptams are not visible,
3) Pre-infectiocus state in which symptoms are visible but necrotic lesions are not
sporulating, 4) Infectious state in which necrotic lesions are sporulating, amd
5) Post-infectious state. Sensitivity analyses were made on parameters related to
pathogen infection and colonization processes. Variations in all parameters
related to the infection process, such as conidial infection efficiency amd the
conidia production per unit sporulating leaf area, did not cause differences in
selected model output variables (leaf area index and disease severity). On the
other hand, variations in most parameters related to pathogen colcnization, such
as the infected leaf area expansion factor, the incubation period, and the latent
period, caused differences in these output variables. This information will be
used for model calibration against data sets cbtained from field experiments at
the University of Florida.

Management of Late Leafspot on a Partially Resistant Cultivar. F. M, SHOKES* and
D. W. GORBET. North Florida Research and Education Center, Quincy, FL 32351.
Agricultural Research and Education Center, Marianna, Florida 32446.

‘Southern Runner', a peanut cultivar with partial resistance to late leafspot
[{Cercosporidium Personatrum) (Berk. & Curt.) Deighton] was tested under various
management regimes from 1984-1987. Yield losses varied from 18-40% without
fungicide for the three years tested. In 1984 and 1985 when the susceptible
cultivar Sunrunner was tested for comparison, yield losses of 79% and 74%,
respectively, were measured. Under heavy disease pressure full season
applications of captafol, cupric hydroxide, triphenyltin hydroxide plus sulfur,
and mancozeb plus sulfur allowed considerable build-up of leafspot on southern
Runner (mean defoliation 81%) compared to 51% for chlorothalonil. Chlorothalonil
applied on a 21 day schedule beginning 60 days after planting (4 sprays) allowed
defoliation to reach 71% (mean) but sustained yields of 3739 1b/A compared to
3496 1b/A for seven sprays of the less efficaceous fungicides. Four to seven
applications of either the protectant chlorothalonil or the systemic diniconazole
were effective in sustaining high yields on Southern Runner when applied on
various schedules in 1987. Yields were significantly (P < 0.05) higher with
diniconazole than with chlorathalonil. Yield increases with diniconazole could
not be accounted for by leafspot control alone. Four applications of an
effective protectant or systemic fungicide will usually be sufficient to sustain
high yields with Southern Runner.
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Field Performance of Computerized Advisories for Fungicide Application to Control
Farly Leafspot of Peanut. R. M. CU%, M PHEPPS J E STEELE d R. J.

P. M. . L. an .
STIPES. Tidewater Agr. Exp. Sta., VPI&SU and USDA ARS, Suffolk, VA 23437.

Spray programs using chlorothalonil at 1.26 kg/ha (Bravo 720 1.5 pt/A) and
diniconazole-M at 0.09 kg/ha (Spotless 25W 5.1 o0z/A) were evaluated for efficacy in
control of early leafspot (Cercospora arachidicola) of Florigiant peanut in 1987.
Sprays (140 L/ha) were appTied at 345 KkPa with a COz pressurized sprayer having
three, D213 (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.
Reference standard treatments included fungicides applied seven times on a 14-day
schedule, five times according to the current leafspot advisory model (P. M. Phipps
and N. L. Powell, 1984, Phytopathology 74:1189-1193), and an untreated check. New
advisory models included the current advisory modified to use average temperature
instead of minimum temperature, and a new model that attempts to estimate pre-
symptom phases in the disease cycle. This model assigned "time duration values"
(TOV) of 48, 72, 96 and 120 to spore germination, stomatal penetration, infection,
and colonization, respectively. A TDV of one was assigned to each hour of weather
conditions having RH>95% and ambient temperature >16 C and <30 C. Weather
parameters for input into the models were measured at 10 min. Tntervals by a
computerized weather station 3.2 km from the field site. Plots treated with
chlorothalonil and diniconazole-M on a 14-day schedule exhibited {.8 and 5% leafspot
(% leaflets symptomatic) at harvest, respectively, compared to 96% leafspot in
untreated plots. Spray dates using the current advisory with inputs of either
minimum or average temperature during periods of RH>95% were identical and disease
incidence at harvest averaged 26 and 28% with chlorothalonil and diniconazole-M,
respectively. Five sprays of fungicides were made according to the model having an
action threshold of TDV=48, whereas other TDV threshold models required three
sprays. Chlorothalonil applications using TDV=48 showed only 2.8% leafspot at
harvest, which was significantly better than diniconazole-M using TDV=48 as well as
all other advisory programs with both fungicides. Yields with all fungicide spray
programs were significantly above the untreated (4263 kg/ha), and overall averaged
4963 and 5082 kg/ha for chlorothalonil and diniconazole-M, respectively.

In Vitro Fungicide Sensitivity of Cercosporidium personatum. T. B, BRENNEMAN%,
and E. L. JEWELL., Dept. of Plant Pathology, Coastal Plain Experiment
Station, University of Georgia, Tifton, GA 31793.

Thirteen isolates of Cercosporidium personatum were collected from 10 counties in
Georgia during 1987. Isolates represented a composite sample of lesions at each
location and were grown on a modified peanut oatmeal agar. Conidia produced were
used to flood-inoculate plates of 1.5% water agar (WA) amended with four
concentrations of chlorothalonil, diniconazole, or benomyl. After 7 days
incubation at 26 C with a 12-hour photoperiod, spores were rated for germination,
mycelial growth, and sporulation. Eighty percent of conidia on WA with no
fungicide formed sporulating colonies and only 1.3X did not germinate.
Germination of conidia was inhibited 66, 37, and 14% by 0.1 ug/ml chlorothalonil,
benomyl, and diniconazole, respectively. Chlorothalonil was not evaluated at
higher concentrations, but inhibition of germination by benomyl and diniconazole
at 1.0 pg/ml was the same as at 0.1 pg/ml, Ten pg/ml of benomyl or diniconazole
prevented germination by 53 and 17X of the conidia, respectively. Subsequent
sporulation of colonies that did form was found to be essentially eliminated by
all three fungicides at 0.1 pg/ml. The one exception was an isolate from Tift
county which produced sporulating colonies on media amended with up to 10 ug/ml
benomyl. This study verifies the continued sensitivity of C. personatum to
chlorothalonil in spite of many years of extensive use. It also verifies the
potential competitiveness of benomyl-resistant isolates, even in the absence of
selection pressure. Most importantly, this work helps establish a base-line
sensitivity of this fungus to the sterol-inhibiting fungicides (SI's).
Preliminary studies indicated a similar degree of fungitoxicity between
diniconazole and ethyltrianol, another SI tested extensively on peanut.
Registrations are currently being sought for the use of these SI's, and
evaluating their activity in the future will require data concerning the
pre-exposure sensitivity of C. personatum.
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Comparative Effects of a Protectant vs a Sterol Inhibiting Fungicide on Disease
Components of Late Leafspot of Peanut. F. W. NUTTER, JR.* and J. L.
LABRINOS. Dept. of Plant Pathology, lmiv. of Georgia, Athens, GA 30602.

The objective of this study was to quantify and compare the effects of two classes
of fungicides on individual components of the discase cycle of Cercosporidium
personatum. The fungicides used in this study were chlorothalonil (protectant) and
ethyltrianol (sterol inhibitor). The epidemiological effects of these two fungi-
cides were determined for the following disease components: (i) infection frequency
(number of successful infections per unit leaf area), (ii) incubation period (time
from inoculation to the time 50 percent of the lesions are visible), (iii) lesion
size (diameter), and (iv) sporulation (number of spores per unit lesion area). The
presence of ethyltrianol or chlorothalonil on peanut leaf surfaces, even at low
a.i. concentrations, reduced infection frequency to near zero. The presence of
ethylrianol systemically within the plant did not reduce spore germination or germ
tube entrance into host stomates, however, infection frequency decreased with
increasing a.i. concentrations indicating a fungicidal effect on the early stages
of colonization. Chlorothalonil, a protectant fungicide, was not present systemi-
cally within peanut leaves and therefore did not reduce infection frequency once
the host was penetrated. The systemic action of ethytrianol was found to completely
reduce infection frequency up to 6 days after inoculation and by more than 50% up
to 12 days after inoculation. Ethyltrianol also reduced the size of C. personatum
lesions up to 16 days after inoculation whereas chlorothalonil had no effect on
lesion size. A regression equation relating the appearance of C. personatum
lesions to the number of days after inoculation showed that the time for 50% of
the lesions to appear increased as ethyltrianol a.i. concentrations increased.
Both fungicides had a significant negative effect on sporulation of C. personatum
in the field. Chlorothalonil reduced sporulation by 50% while ethyltrianol reduced
sporulation by more than 95%. This study has provided quantitative information
about the specific disecase components that are affected by chlorothalonil versus
ethyltrianol. This information, coupled with quantitative data on how resistant
varieties and weather also affect leafspot disease components, will lead to more
efficient integrated leafspot control programs.

Relationships Between Plot Yield and Spectral Reflectance Patterns
of Peanuts Developing Under Stress. V. J. ELLIOTT™ and H. W.
SPURR JR. USDA-ARS Tobacco Research Lab, Oxford, NC and De-
partment of Plant Pathology, North Carolina State University

The spectral reflectance of peanut canopies was measured from the
middle to late growing season using a multispectral radiometer
recording eight discrete bands between 500nm and 850nm. Two loca-
tions were studied with plots in one location being subjected to
varying levels of early to mid season stress (primarily drought).
Plots at the second location were subjected to varying levels of
mid to late season stress (primarily early leafspot). Plot yields
were recorded at the end of the season. Statistical models were
developed to relate the spectral reflectance at various times in
the season to final plot yield. Although wavelengths of 750nm and
greater generally accounted for a large part of the explainable
variation in yield, consideration of shorter wavelengths accounted
for additional variation. Models derived through principal compo-
nent analysis or multiple regression analysis explained up to 90%
of the observed variation in yield as early as 65 days before
harvest in the first location where crop stress was present early
in the season. At the second location, where crop stress gradu-
ally increased in the later season, models based on spectral re-
flectance accounted for up to 60% of the observed variation in
plot yields as early as 26 days before harvest.



Resistance of the Peanut Var:l.t R Mo. Sclerotium
— rolfsii R ORB RIN
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Service ces, Harianna, FI. 32446; North Florida Research and E’ducation Center,

University of Florida, Quincy, FL 32351-9529; Marianna Research and Education

Center, University of Florida, Marianna, FL  32446-9803 and Rt. 1 Box 38,

Greenwood, FL 32443.
In 1987, a 70 acre commercial peanut (A. hypoqaea L.) field in Florida had 8 rows
of ‘Southern Runner’' peanuts and the remainder planted in ‘Florunner’. Near the
end of the growing season, differences in the amount of white mold (S. rolfsii)
between the two varieties were evident. Subsequently, randomized 100’ lengths of
adjacent rows of the two varieties were rated for white mold. Data were collected
twice: once, just before the Florumners were dug, and 3 1/2 weeks later when only
the Southern Runner remained in the field. The second evaluation was made to
determine if the white mold infections were related to physiological age rather
than actual age of the varieties, since Southern Runner matures 10+ days later than
Florunner. Statistical analysis indicated significantly fewer white mold
infections in the Southern Runner variety. Under the 1987 growing conditions in
Florida, the Southern Runner variety was clearly more resistance to white mold than
Florunner.

Deposition of Sprays on the Soil for Soil-borne Targets of Peanut. A. S. CSINOS*
and C. S. KVIEN, Dept. of Plant Pathology and Agronomy, Coastal Plain
Experiment Station, Tifton, GA 31774,

The application of fungicides for control of soil-borne diseases Sclerotium
rolfsii Sacc., the incitant of Southern stem rot, and Rhizoctonia solani, the
incitant of Rhizoctonia limb rot, on peanut Arachis hypogaea have been as a
granular formulation. The dogma is that the fungicide must be a granular in
order to filter through the foliage and depnsit on the soil surface where the
fungi are active. However, experimentation with ergosterol synthesis inhibitor
(EBI) fungicides has demonstrated that the application of foliar sprays of these
materials have very effectively controlled S. rolfsii and to a lesser extent R.
solani. Although control of soil-borne diseases with EBI's has been well
documented the former dogma of targeting soil-borne diseases with granular
fungicides has not been addressed. To learn more completely how foliar spray
applied materials are deposited on the soil surface and thus understand how they
act in controlling diseases, studies were initiated with the dye, methyl-blue.
Methyl-blue in 15 gal spray/acre was sprayed on the foliage at various band
widths, allowed to dry on the foliage and irrigated with approximately 0.25
inches of water. The architecture of peanut plants is important to the soil
deposition of spray materials applied to leaf surfaces. Specific deposition
patterns would be related to growth habits of peanut cultivars. The patterns of
the dye on the soil surface was noted and the results are used to speculate on
formulations of fungicides for control of soil-borne diseases of peanut, These
data also suggest explanations for specific ecological pathogen niches in peanut
canopies.




Co son of Chlorpyrifos, Ethoprop, and Fonofos with PCNB for
Southern Stem Rot Suppression on Peanut. A. K. HAGAN* AND
J. R. WEEKS. Department of Plant Pathology and Department
of Entomology, respectively, Alabama Cooperative Extension
Service and Alabama Agricultural Experiment Station, Auburn
University, AL 36849.

From 1985 to 1987, chlorpyrifos 15G (2.2 kg ai/ha), ethoprop 15G
(3.3 kg ai/ha), and fonofos 10G (2.2 kg ai/ha) were compared with
the fungicide PCNB 10G (11.2 kg ai/ha) and PCNB 10G + insecticide
combinations for southern stem rot suppression caused by
Sclerotium rolfsii on peanut. Trials were located each year in 2
or 3 farm fields with a history of stem rot damage. A split-plot
design with locations as whole plots and treatments as sub-plots
was used. Treatments were applied 80 to 90 days (GS R5-R6)
after planting. Disease loci counts were made after the plots
were inverted. Plots were harvested 5 to 7 days later. Compared
to the non-treated control, significant reductions in stem rot
incidence were obtained each year with chlorpyrifos and two of
three years with ethoprop and fonofos. Few differences in stem
rot loci counts were noted among the insecticide treatments.
Disease suppression with chlorpyrifos, fonofos, and ethoprop was
similar to that provided by PCNB but did not always result in a
signficant yield increase. Only in 1986 did the insecticide-
treated plots significantly outyield the non-treated control
while PCNB use increased yield each year. Yield response to PCNB
was consistantly higher each year than ethoprop and fonofos but
not chlorpyrifos. Disease suppression and yield response with
the PCNB + insecticide combinations was similar to PCNB alone
but superior to the insecticides alone. Insecticides are a less
costly alternative to PCNB on dryland peanuts were there is a
risk from late season damage caused by other soil pests coupled
with light to moderate stem rot pressure.

Control of Cylindrocladium Black Rot (CBR) of Peanut with Soil Fumigants having
MethyT Isothiocyanate as the Active [ngredient for Soilborne Disease Control.
P W, PRIPPS, Tidewater Agr. Exp. Sta., VPI&SU, Suffolk, VA 2Z3337.

Metham-sodium at 36 and 72 kg/ha {Vapam 10 and 20 gal/A) and 1,3-dichloropropene
(1,3-D) at 15.4 kg/ha plus methyl isothiocyanate (MIT) at 7.7 kg/ha (Vorlex 4
gal/A) were evaluated for control of CBR of peanut in naturally infested fields.
Treatments were replicated in a minimum of four randomized complete blocks. Plots
consisted of two 12.2-m rows, spaced 0.9-m apart. Chemical treatments were applied
14 to 21 days pre-plant with a gravity flow applicator and chisel shanks mounted at
the front of a two-row, Ferguson Tilrovator . Applicator shanks were either
centered in rows {one/row) or placed 15 cm to the left and right (two/row) of each
row center. As chemical was deposited ca. 15-cm deep in soil, the Tilrovator was
operated at a 5- to 7.5-cm depth to produce smooth beds (10-cm high and 61-cm wide),
which helped seal the materials in soil and mark the treated rows. In seven tests
(1981 to 1Y87), metham-sodium at 36 and 72 ky/ha suppressed disease incidence in
Florigiant peanut (CBR-susceptible) by 56 and 85%, and increased yields by 805 and
826 ky/ha, respectively. Metham-sodium at 36 and 72 kg/ha, and the single rate of
1,3-D plus MIT were compared in 4 tests (1984-87) and found to suppress disease
incidence in Florigiant by 77, 85, and 55%, and in NC 8C (CBR-resistant) by 62, 88,
and 51%, respectively. The above treatments increased yields of Florigiant by 1009,
1037, and 845 kg/ha, and NC 8C by 558, 584, and 582 kg/ha, respectively. Yields of
Florigiant and NC 8C without chemical treatment averaged 3510 and 4088 ky/ha,
respectively. Microsclerotia (ms) populations of Cylindrocladium crotalariae prior
to soil treatment in tests (1Y81-1986) ranged from 0.3 to 6.3 ms/g soil. Ms
populations at harvest of Florigiant peanut averaged 1U.5, 6.9, and 4.7 times higher
than pre-treat counts in untreated soil, and soil treated with metham-sodium at 36
and 72 kyg/ha, respectively. Ms populations at harvest of three tests (1984-86) were
11.0, 5.0, 3.6, and 6.7 times greater than pre-treat levels following Florigiant,
and 8.1, 1.3, 1.1 , and 1.Y times greater than pre-treat levels following NC 8C in
untreated soil, and soil treated with either metham-sodium at 36 or 72 kg/ha, or the
single rate of 1,3-D plus MIT, respectively. Application of chemicals with either
one or two chisels per row did not affect disease control significantly. 35




Effect of Resistant and Susceptible Peanut Genotypes on Time of

onset and Rate of Cylindrocladium Black Rot Epidemics. A. K.
CULBREATH® and M. K. BEUTE. Dept.of Plant Pathology: North
Carolina State University, Raleigh, NC 27695-7616.

Cylindrocladium black rot (CBR) disease progress was monitored in
seven peanut (Arachis hypogea) genotypes in field tests in Martin
Co. NC in 1986 and 1987. CBR susceptible cultivar, Florigiant;
moderately resistant cultivar, NC 8C; three new genotypes selected
for CBR resistance and large pod and seed size, NC 18414, NC 18416,
and NC 10C (18417); and highly resistant breeder lines, NC 18016
and NC 3033 were planted in 36 plots each, representing a range of
inoculum density of the pathogen Cylindrocladium crotalariae. Of
three disease progress models, i.e. monomolecular, Gompertz, and
logistic, disease progress was best described by the logistic model
for most genotypes. Rates of disease progress, determined by
regression of the logit transformation of disease incidence on
time, were slower in moderately resistant genotypes, NC 8C, NC 10C
and NC 18416 than in Florigiant. Rates were slowest for highly
resistant genotypes, NC 18016 and NC 3033. CBR epidemics began
approximately 1.5 weeks later in NC 8C, NC 10C and NC 18416 than in
Florigiant, and were delayed further in NC 18016 and NC 3033. Later
onset of CBR epidemics in resistant genotypes suggests that these
three moderately resistant genotypes, used in combination with
other practices that retard CBR development (i.e. late planting
dates or metam-sodium fumigation, etc.) might delay CBR epidemics
enough to avoid peak levels of disease before harvest.

Effect of Fungicides on Infection of Peanut Hypocotyl With Aspergillus Niger.
S. S. RABOSHOSHA, H. A. MELOUK, and D. H. SMITH. Dept. of Plant

Pathology, College of Agriculture, Alexandria, Egypt; USDA-ARS, Dept. of
Plant Pathology, Oklahoma State University, Stillwater, OK 74078-0285;
and Texas Agricultural Experiment Station, Yoakum, Texas 77993,
respectively.
Aspergillus niger, the causal agent of crown rot of peanut, was isolated from
infected peanut cv. Florunner grown in a field in Atascosa County, Texas. The
fungus was pathogenic on hypocotyls of peanut cvs. Florunner, Tamnut 74 and
Pronto. The pathogenicity test was performed in the following manner:
hypocotyls of peanut were inoculated by placing a 4mm plug, taken from a 2-
day-old culture of A. niger grown on potato dextrose agar, on an incision (2mm
long made with a needle). Hypocotyls were then placed on moist filter paper
in petri dishes (9cm), and incubated at 28+ 1C in darkness. Five fungicides,
Benlate, Botec, Bravo, Captan, and Grannox, were tested for their inhibitory
effects of A. niger on Czapek-Dox agar by the micro-assay disc technique. At
Sug/ml, Bravo produced the largest zone (675mm”) of inhibition, and Botec had
the least inhibition zone (75mm®). Inhibition zones produced by Botec,
Captan, Grannox, and Benlate were not significantly different. Pronto seeds
were germinated for 96hr at 28x 1C in petri dishes (9cm) on Whatman #1 filter
paper saturated with aquaous preparations of the tested fungicides at 0, S,
10, 15, and 20 pug/ml. Hypocotyls were inoculated with A. niger as described
earlier, and the lengths of lesions in the various treatments were measured
six days after inoculation. At Sug/ml, Bravo exhibited the largest reduction
(67%) in lengths of lesions compared to the water control treatment. Also, at
Sug/ml, Bravo significantly reduced the sporulation of A. niger on infected
hypocotyl by 88% compared to the water control treatment.
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Control of Rhizoctonia Limb Rot with Diniconazole (Spotless 25WP). J.S. BARNES*
and A.S. CSINOS. Dept. of Plant Pathology, University of Georgia, Athens, GA
30602; Dept. of Plant Pathology, Coastal Plain Experiment Station, University
of Georgia, Tifton, GA 31793.

Diniconazole (Spotless 25WP) was compared to PCNB-Mocap 10-3G in a field test in
Tifton, Georgia, and to cyproconazole, chlorothalonil and PONB in a laboratory test
for control or inhibition of Rhizoctonia solani AG4, causal agent of Rhizoctonia
limb rot. Spotless 25WP plus 1% Agridex was applied at .08 or .125 1lb ai/A on 14
day intervals and without Agridex at .25 1lb ai/A at 70 or 70 and 100 DAP. PCNB-
Mocap 10-3G was applied at 100 lb formulated/A at 100 DAP. Weekly severity ratings
of Rhizoctonia limb rot were made four weeks before harvest by randamly collecting
five lower lateral branches per plot and recording lesion numbers. Number of
disease loci from Sclerotium rolfsii were recorded after peanuts were dug and
inverted. all Spotless applications significantly reduced limb rot severity as
compared to the standard (PCNB).  Overall, the 14 day interval applications
provided superior limb rot and white mold control. Yields from all chemical
treated plots were greater than the untreated plots. Yields from Spotless treated
plots were not significantly different from PCNB-Mocap treated plots. Isolations
were made from typical limb rot lesions from an untreated, experimental plot at the
Gibbs Farm, Coastal Plain Experiment Station, Tifton, Georgia. Rhizoctonia solani
and Rhizoctonia-like fungi recovered from these isolations were tested in-vitro for
sensitivity to four fungicides: Spotless 25WP, SAN 619 .4G (cyproconazole),
Terraclor 75WP (PCNB), and Bravo 720 (chlorothalonil). Fresh potato dextrose agar
(PDA) was amended with specific concentrations of each formulated fungicide to
obtain a range of inhibition levels. Plates were inoculated with a 5 mm mycelial
plug of the fungus, incubated at 25°C for 42 hours, and ECgq values were calculated
based on inhibition of radial growth. Average ECgg values for diniconazole, cypro-
conazole, PCNB and chlorothalonil were .028, .056, 4.06 and 4.85 ppm, respectively.
Among the 28 isolates, a 14 fold range in sensitivity to diniconazole was observed.

Comparison of Seven Peanut Genotypes for Pod Rot Susceptibility and

Influence on Pythium Inoculum Densities in Soil. P.I. LEWIS* and A.B.

FILONOW. Dept. of Plant Pathology, Oklahoma State University,

Stillwater, OK 74078.
Seven peanut genotypes (Pronto, Spanco, Okrun, Langley, Florunner, Florigiant
and GK-7) were evaluated for pod rot susceptibility and their effect on
Pythium inoculum densities in replicated fields plots at Ft. Cobb and Madill,
Oklahoma. Soil inoculum densities were determined at planting (mid May) and
every four weeks up to harvest. Pod rot severity was rated on a scale of 1-5
where 1=no visible lesions, 5=>75% pod rot. Florigiant had the greatest
amount of pod rot and was found to be significantly different (p=0.05) than
Pronto, Spanco, and Okrun genotypes in the Ft. Cobb test. 1In the Madill test
no significant differences in pod rot among genotypes were found.
Differences in inoculum densities of soils from genotypes were seen in
individual sampling periods, and some of these were significant. Averaged
over the whole season, soil inoculum densities of Pythium spp. planted to the
seven genotypes at both tests were not significantly different. Inoculum
density showed a significant increase in July for both locations. At Ft.
Cobb the mean inoculum density for soils from all genotypes was 7 propagules
per gram (p/g) of soil at planting, rose to 740 p/g in July and dropped to 67
p/g at harvest. A similar phenomenon was seen at Madill, OK. Soil
temperature or soil moisture did not have any apparent relationship with this
peak in Pythium spp. No genotype appeared to consistently maintain a greater
population of Pythium spp. in roots based on isolations.
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Colorimetric Assessment of Pod Rot Disease Severity in Peanuts. G. B, PARKER,
O. D, SMITH*, and W. J. GRICHAR. Dept. of Soil & Crop Sci., Texas A&M
University, College Station, TX 77843-2474, and Texas A&M University Plant
Disease Research Station, Yoakum, TX 77993.

Rapid and accurate quantification of pod disease among segregates is critical to

progress in a breeding program for pod rot resistance, Soil adhering to pods

often precludes field evaluations, Dependable visual rating in the laboratory
requires proper facilities and consumes scientists' time. An alternate method
using a Gardner XL865 tri-stimulus colorimeter to assess discoloration was in-
vestigated. Precision (repeatability), correlation between color measures and
visual assessment values, and efficacy of use in selection of pod rot resistant
phenotypes were investigated. Data from fifteen pod rot resistance selection
studies conducted over four years (1982-4, 1986) in Lavaca and Wilson Counties,
Tx were used in the analysis. Analysis of the regression of five determina-~
tions of color measures on percent infection gradient from 0% to 1008 showed
regression coefficients to be homogeneous and highly significant (p=.01), indi-
cating the colorimetric method yielded repeatable results. Correlation between
color measures and visual ratings were much lower than among multiple visual
ratings, prompting comparison of the two evaluation methods for selection of pod
rot resistant phenotypes. Entries appearing in the most resistant statistical
group of colorimeter-based values were evaluated for co-occurrence with entries
in the most resistant statistical group of visual rating-based values. Where
significant differences among entry means were detected, over 50% of entries in
the most resistant group using color measures were also in the most resistant
group based on visual ratings; in eight of the fifteen experiments this value
was 1008, A lower percent of entries appeared in the top statistical group when
color measures were the dependent variable than when visual ratings were used,
indicating the former measures enabled better discrimination among entry means.

Results demonstrated the efficacy of using a single visual rating and colorime-

ter-determined measures of lightness and yellowness to evaluate pod rot resis-

tance in a selection program.

Effects of Ethoprop and Metalaxyl-PCNB on Nematodes and Peanut Pod Rot.

H. H. FAGBENLE and K. E. JACKSON. Dept. of Plant Pathology, Oklahoma

State University, Stillwater, OK 74078.
Field tests at Caddo County, OK were conducted in 1986 to determine the most
effective combination of ethoprop (Mocap) and metalaxyl-PCNB (Ridomil-PC) on
northern root-knot nematodes and ring nematodes, on peanut pod rot, and on
yield of peanut cv. 'Florunner'. Each plot was 12.2 m long and consisted of 4
rows spaced at 0.91 m. Plots were replicated 4 times in a randomized complete
block design. Treatments consisted of 1) one application of ethoprop at plant
at 2.2 kg ai/ha; 2) ethoprop at plant at 2.2 kg ai/ha and 7 wks after planting
at 3.4 kg ai/ha; 3) metalaxyl-PCNB applied at 1.2 kg ai/ha at plant, 4.9 kg
ai/ha 11 weeks after planting, and 6.2 kg ai/ha 16 wks after planting; 4) a
combination of treatments 1 and 3; 5) a combination of treatments 2 and 3; and
6) no ethoprop or metalaxyl-PCNB. Soil populations of nematodes were
determined at plant and at approximately 6 wk intervals throughout the growing
season. Nematodes were extracted from roots and populations determined 11 and
20 wks after planting. Pod yields and percentage pod rot were determined at
harvest (162 days after planting). Nematode populations ranged from 2 to 688
root-knot juveniles/g root, from 1 to 594 root-knot nematode juveniles/100 cm™
soil, and from 0 to 122 ring nematodes/100 cm® soil. All treated plots had
higher (not significant) pod yields than non-treated plots. Populations of
ring nematodes treated with metalaxyl-PCNB alone were significantly higher
than the control (P = 0.05). Numbers of root-knot nematode juveniles
recovered from treatments 1 and 4 were significantly lower than the control 11
wks after planting. Plots treated with either nematicide or fungicide-
nematicide significantly reduced pod rot when compared with non-treated plots
(P = 0.05).




Nematode Diseases of Groundnut in India. S.B. SHARMA, Nematology Unit, Interna-
tional Crops Research Institute for the Semi-Arid Tropics (ICRISAT), Andhra
Pradesh 502 324, India.

More than 27 species of plant parasitic nematodes have been reported associated
with groundnut in India and of these the root-knot disease caused by Meloidogyne
arenaria, and the pod-lesion diseases caused by Pratylenchus spp. and Tylencho-
rhynchus spp. appear to be serious. Limited surveys have indicated that the root-
knot disease is very severe in the western states of Gujarat and Maharashtra,
particularly in the Saurashtra region of Gujarat where yield losses are suspected
to range from 20 to 90 percent. Pathogenicity tests in pots at different locations
have shown that an initial population of 1 to 3 larvae g ! soil adversely affects
plant growth. Farmers do not apply nematicides, but the practice of summer
ploughing is thought to reduce root-knot disease levels. A few sources of resis-
tance have recently been identified. Pod-lesion diseases occur in localized areas
in the southern states of Andhra Pradesh and Tamil Nadu. Groundnut genotypes have
been identified that are resistant to the pod disease caused by Tylenchorhynchus
brevilineatus.

Resistance to Root-knot Nematode in Exotic Peanut Germplasm. S. C. NELSON', C. E
SIMPSON, and J. L. STARR. Dept. of Plant Pathology and Microbiology, Texas

A&HM Univ., College Station, TX 77843; Tex. Agric. Exp. Stn., Stephenville,

TX 76401; Dept. of Plant Pathology and Microbiology, Texas A&M Univ.,

College Station, TX 77843.
Field and greenhouse evaluations of exotic wild species germplasm demonstrated
high levels of resistance to Meloidogyne arenaria, the peanut root-knot nematode,
within the genus Arachis. The reproductive index, or relative rate of nematode
reproduction on an eggs/gm of root basis, was the criterion upon vwhich assessments
of resistance and susceptibility were based. Ten seeds were germinated for each
of 67 wild species germplasm lines in greenhouse tests, with the susceptible check
A. hypogaea 'Tamnut 74' included. Plants were inoculated with 5,000 eggs ten days
after germination, grown for eight weeks, and harvested for quantification of egg
production. A total of 26 genotypes exhibited a high level of resistance (less
than 2.,5% of Tamnut 74, eggs/gm of root). In section Arachis, highly resistant
species included A. chacoensis (GKP-10602), A. cardenasii (GKP-10017), A.
batizocoi (K-9484), A, villosa, A stenosperma (HLK-410), A. duranmensis {GKPBSSc-
30078), and several other undescribed Arachis species. Repeated tests of selected
entries provided consistent results. Significant inhibition of Meloidogyne
reproduction was observed in every other section of the genus. HWithin-species
variability also was observed, with A. duranensis placing entries into all four
resistance categories. Susceptibility equivalent to Tamnut 74 was found only in
section Arachis. Two concurrent field tests were designed to determine the effect
of genotypes examined in the greenhouse tests upon the reproduction of a field
population M. arenaria. The CRB desi3gns accommodated 52 entries in adjacent
tests., Composite soil samples (500 cm”) were removed from each plot replication
prior to planting (Pi), at midseason {Pm), and just prior to harvest (Pf) for
quantification of the juvenile and egg fractions. A significant species effect
upon detectable numbers of eggs and juveniles was demonstrated, and means
separation (LSD = .05) of the transformed data, log{Pf + 1), revealed
significantly suppressed nematode reproduction in 13 entries. A high degree of
correlation existed between greenhouse and field tests.
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Distributions o otted Wilt Dise. as Peanut Fi s
M. C. BLACK* and D. H. SMITH, Department of Plant Pathology and
Microbiology, Texas A&M University, Uvalde, TX 78802-1849 and
Yoakum, TX 77995-0755.

Seven commercial peanut fields ranging in size from 26 to 61 ha were
evaluated over time for spotted wilt disease, caused by tomato
spotted wilt virus (TSWV). Six fields were marked with a 61 by 61 m
grid and one field was marked with a 61 by 122 m grid. The number of
30 cm divisions of the row with symptoms of TSWV infection were
estimated for 15 m at each point of the grids. Six fields were
Florunner variety and two were Southern Runner variety. Symptons
were easily detected early in the season, but this became
increasingly difficult after midseason and with water stress.
Ringspots, mottling of new leaves and stunting were the predominant
early seasons symptoms. Yellowing, wilting and plant death were often
the symptoms produced by late season infections. Average disease
incidence at the last evaluation ranged from 1.1 to 23.4 percent.
Generally, disease was greatest in the southern portions of the
fields. This was especially evident in a field of Florunner variety
located adjacent to and north of earlier planted spanish type
peanuts. The spanish peanuts developed a high incidence of spotted
wilt and were maturing while the Florunner peanuts were in the late
pegging and pod fill stages. There was also a trend for greater
disease incidence wherever slope changes were greatest, e.g. near
ridge tops and along the sides of water drains. Prevailing winds in
this area are usually from the southeast during much of the growing
season, but wind effects on the thrips vectors of TSWV are not well
understood. More control measures should perhaps be used in the areas
of the field where disease risk is highest.
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PHYSIOLOGY AND
SEED TECHNOLOGY

Relation of Peanut Phenology with Thermal Time. D. L. KETRING* and T. G. WHELESS.

USDA-ARS, Southern Plains Area and Dept. of Agronomy, Oklahoma State

University, Stillwater, OK 74076.
Temperature is a major environmental variable that determines the rate of plant and
crop development. One of the methods that has been used to evaluate the effect of
temperature on plant development is the summation of daily mean temperature above a
base temperature, currently referred to as thermal time measured in day-degrees
(°cd). This method was used to determine phenological development of peanut under
field conditions. An early maturing cultivar and late maturing breeding line,
'Pronto’ and OK-FH15, respectively, were grown in 1985, 1986, and 1987. Different
water amounts, irrigation plus rainfall (IRR), ranging from a maximum of 84 cm in
1985 to a minimum of 40 cm in 1987 were received by the crop. At 12 days after
planting (DAP) when >80% emergence (VE) had occurred, 135.8£17.5 °Cd had
accumulated. Pronto produced more mainstem nodes (Vegetative stage, V) than did
OK-FH15. V development was highly correlated (r2 values >0.97 for the quadratic
function) with °Cd. However, as less water was received, growth was slower and
slopes of the function changed accordingly. Incipient flowering (R1) began at 313
and 316 °Cd in 1985 and 1986, respectively. At 50% Rl in 1987, 410 and 498 °Cd had
accumulated for Pronto and OK-FH15, respectively. Regression analysis indicated
high correlation hetyeen reproductive stages (R} and °Cd accumulated. Linear and
quadratic function r¢ values were nearly the same (mostly >0.95) for all years and
water amounts. However as for V stage, R stage development was slower with less
water, particularly for the virginia-runner genotype OK-FH15. Although attainment
of a high R value (7-9) does not indicate a high yield per se, it does indicate the
degree of crop maturity. Seasonal accumulation of °Cd in 1985, 1986, and 1987 were
1456, 1672, and 1473, respectively. Crop yields for the Full-Irrigation treatments
were 312.2, 324.7, and 288.1 gm pods/m2 for Pronto and 357.8, 405.3, and 308.3 gm
pods/m2 for OK-FH15 in 1985, 1986, and 1987, respectively.

AL ACTOY A A4 ) A LL i cl
géﬁE%%Eg;_ig;ggnig_hzggmgg;jgl. C. S. KVIEN"*, W. D. ERANCH-, M. E.
, A. 5. csINoST, and H. SMAI2. lUniv. of Georgia, Coastal Plain

Exp. Sta., Tifton, Georgia 31793, and 2Univ. of Georgia, Athens, Georgia

30602.
Calcium is often a limiting factor in peanut production. Since the pearnut
fruit develops underground it will not transpire root-absorbed water.
Therefore, the developing fruit must absorb phloem immcbile ions such as Ca
directly from the soil solution. This experiment's dbyjective was to determine
the influence of several pod characteristics on Ca accumlation and Ca
concentration in pearmt fruit. Eight genotypes with diverse fruit
characteristics were grown for two seasons, under five water stress
treatments (drought 20 to 50 days after planting (DAP), 50 to 80 DAP, 80 to
110 DAP, 110 to 140 DAP, and a well-watered control]. The 80 to 110 DAP
drought period had the greatest negative impact on seed Ca concentrations.
Total Ca accumlation in the pod (hull + seed) was positively correlated
(0.97) to pod surface area. However, five pod characteristics (days required
to mature a pod, specific hull weight, pod surface area, hull thickness, and
ped volump) significantly influenced seed and hull Ca concentrations. These
cha;acterlstics were under genetic control, but their absolute value was
modified by water stress. Supply of Ca to the seed may be analogous to a
filter system. Thin, light hulls and long pod maturity periods pramcte high
Ca concentrations in the seed. Thick, dense, hulls, short maturity periods
and small pod volumes pramote high Ca concentrations in the hull.
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Soil Temperature Effects on Free Carbohydrate Concentrations in Peanut (Arachis
hypogaea L.) Seed. J. L. MCMEANS'®, T. H, SANDERSI, B. W. WOOD4 and P. D.
BLANKENSHIPZ. USDA, ARS, National Peanut Research Laboratory, Dawson, GA

31742; 2USDA, ARS, Southeastern Fruit & Tree Nut Research Laboratory, Byron, GA

31008.

Research has indicated that variation in mean soil temperature of only a few degrees
results in quality differences of peanut seed. The importance of the carbohydrate-
amino acid interaction in the development of roasted peanut flavor and color is well

documented. The objective of this study was to determine the influence of con-
trolled field soil temperatures on free carbohydrates in commercially sized peanut

seed. Florunner peanuts were grown in 5.48 x 12.19 m plots. Soil temperatures were

modified from 28 days after planting to produce mean temperatures warmer (28.9 C)
and cooler (21.8 C) than ambient (24.6 C) at the 5.08 cm depth in 1982 and 27.9,
22,5, and 25.8 C, respectively, in 1983. Carbohydrates were determined by gas

chromatography. Sucrose concentrations decreased significantly as accumulated heat

units and seed size increased. In general, fructose, glucose, and raffinose con-
centrations followed the same trends. The carbohydrate differences found in sized
seed were similar to those found among maturity stages from each soil temperature
treatment. The data indicate that soil temperature influences seed carbohydrate
concentrations and, thus, are involved in the determination of quality character-
istics.

Shoot-tip Culture of Peanut. W. Q. CHEN*, B. JOHNSON, and J. L. SHERWCOD.
Dept. of Plant Pathology; Dept. of Botany; Dept. of Plant Pathology;
Oklahoma State University, Stillwater, OK 74078-0285.

Shoot-tips of the peanut cultivars Florunner and Pronto, grown in the
greenhouse, were used to develop an appropriate medium for tip culture. The
terminal and lateral buds were excised from the plants, and surface
sterilized with 0.525% sodium hypochlorite for 1-2 minutes followed by 70%
ethanol for 5 minutes. Shoot-tips of approximately 0.5-1.0 mm long were
excised from the buds, transferred to a modified Murashige-Skoog (MS)
(Physiol. Plant. 15:474) agar medium, and maintained at 26 C with a 16-h
photoperiod. The modified MS medium contained MS mineral salts, B5 vitamins,
and the hormones naphthaleneacetic acid (NAA) and 6-benzyladenine (BA).
Different concentrations of NAA and BA have been used for tip culture of
peanut. The concentrations of NAA and BA that resulted in the best growth
were NAA at 5.0 uM and BA at 5.0 uM. After 1 month or more, the plantlets
that were produced in the medium were transferred to the soil and continued
to grow. The use of this system for the elimination of plant viruses from
peanut germplasm is being investigated.
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Effects of Substrate Calcium Concentrations on Nodulation and the
Inc idénce of Mycorrhizal Assoclation of ‘Peanut Roots. Jo 87
Calahan, Jr. Texas Agricultural Bxpariment Station,
Department of Biological Sciences, Tarleton State University,

Stephenville, TX 76482.

Peanuts cv. Florunner were grown in 28 liter pots of sandy soil
collected from an area peanut field and irrigated with water
containing calcium chloride (1, 18 or 20 meq./l.) and sodium
chloride (§ or 18 meq./l.). Both nodule number and incidence of
mycorrhizal infections were found to be inhibited with
increasing treatment levels of calcium. Nodule numbers were
decreased by the 1# and 20 meq./l. calcium treatments by 28 and
42%, respectively, and nodule weights decreased by 23 and 31%,
respectively, as compared to the 1 meq./l. treatment. Similar
treatment effects were observed for the incidence of vesiculatr-
arbuscular mycorrhiza. It is postulated that both these effects
are caused by a decreased "leakage" of root cellular contents.
For example, rhizosphere reducing sugar content was decreased by
84% from an average of 45 micrograms per plant at 6 and 1 meq./l.
substrate calcium to 7 micrograms per plant at 10 and 20 meq./l.
substrate calcium.

Deposition Pattern of Arachin During Peanut (Arachis hypogaea L.) seed maturation.

S. M. BASHA, Div. of Agricultural Sciences, Florida A&M University,
Tallahassee, FL 32307.

Arachin is a major storage protein of peanut seed. During seed maturation non-
arachin proteins are accumulated initially, where as arachin accumulation becomes
predominant in the later period of maturation. Arachin has been shown to be poly~-
meric and consist of numerous polypeptide components. In order to determine
accumulation pattern of these components, arachin was isolated from seeds of
different maturities and characterized by gel filtration, HPLC and electrophoresis.
The gel filtration data indicated that the amount of protein in arachin polymer
decreased while the amount of monomer increased with increasing seed maturity.
Two-dimensional gel electrophoresis also showed quantitative and qualitative
differences in the polypeptide components of arachin obtained from seeds of
different maturities. In addition to protein, variations were also found in the
amino acid composition of the arachin molecule during seed maturation.



The Effect of Spotless on Vegetative and Reproductive Growth of Peanuts.
Gene A. SULLIVAN. Dept. of Crop Science, College of Agriculture and Life
Sciences, North Carolina State University, Raleigh, North Carolina 27695-7620.

Tests were conducted at nine locations in 1987 to compare the effects of Spotless
fungicide and plant growth regulator with the plant growth regulator Kylar.

Plant measurements include main stem length, cotyledonary lateral length, nodes
per stem, leaf area and pegs or pods per reproductive node. Spotless and Kylar
reduced main stem and cotyledonary lateral length and increased leaf area. The
number of pegs on pods per reproductive node were increased slightly, but not
statistically significantly. Yields and grades were not statistically different
but the percent fancy pods was lower for both plant growth regulators. Yields
were not decreased by Spotless when applied to stressed plants.

Effects of plant density and planting pattern on peanut. T. MUSUNGAYI* and F. P,
GARDNER, Dept. of Agronomy, University of Florida, Gainesville, Florida

32611.
Population plant density (PPD) and planting pattern affect peanut (Arachis
hypogaea L.) growth and kernel yield. These studies were designed to assess the
effects of PPD, planting pattern and their interaction on growth and kernel yield
and quality of peanut cultivars diverse in growth habit, using greenhouse and
field experiments at Gainesville, FL during 1986 and 1987. In greenhouse at
constant plant demsity (138 plant per m?), the grid or square (SR) plant
arrangement, compared to hedge rows (HR) produced the greatest leaf area index
(LAI), crop growth rate (CGR), and total dry matter (TDM). Discrete points of
transition in rate from exponential to linear in growth curve were not detected.
In the first field experiment at constant plant density (33.3 plant per m?), the
SR pattern produced greater (%2x) LAI, CGR and TDM yield compared to HR, but the
discrete point of transition in rate from exponential rate to linear was not
detectable. In the second field experiment, using a log-log design, which
produced 12-squareness values of patterns and 10 PPD the following was observed:
1) at low PPD (3 to 4), SR had little effect; 2) at high PPD (12 to 62),
increasing SR values (up to 1.0, i.e., equidistant spacing = intra-/inter-row
distance = 1) increased pod and kernel yield; 3) yield response to PPD was
parabolic, increasing up to but declined after 44 PPD, 4) high PPD tended to
decrease shelling percentage, whereas planting pattern had no significant effect.
We conclude that peanut growth and kernel yield at moderate to high PPD can be
increased without affecting kernel quality by planting patterns that have a
squareness approximating 1.0.



PROCESSING AND UTILIZATION

Variation of Color of 0il Cooked Virginia Type Peanuts.
J. E. ERICKSON*, M. D. KEZIAH, L. A. NELSON, C. T. YOUNG
AND R. W. MOZINGO. Depts. of Food Science and
Statistics, North Carolina State University, Raleigh, NC
27695-7624, and Tidewater Agricultural Experiment
Station, Suffolk, VA 23437,

Virginia type peanuts (Florigiant variety and two advance
breeding lines - NC 18411 and NC 18423) were grown in research
plots in Martin County, NC and Suffolk, VA in 1987. Recommended
production, harvesting and curing practices were used. The
peanuts were shelled and graded into commercial grades. Extra
large kernels (ELK) and medium grades were blanched by Seabrook
Blanching Corp., and oil cooked by Aster Nut Products, Inc. Color
on the outer and inner surfaces of 50 peanut cotelydons was
measured using a Minolta Chroma Meter II. Chromaticity was
expressed numerically as L* a* b*, Statistical analysis using
analysis of variance showed significant effects on the degree of
lightness (L*) on the inner surface for variety, location, grade,
variety x location, variety x grade and variety x location x
grade and on the outer surface for variety, location, grade,
variety x grade and variety x location x grade. The correlation
coefficient between the outer and inner surface was 0.739. Graphs
are presented to show the color distribution in each sample.
Significant effects on degree of redness (+a*) and degree of
yellowness (+b*) on the outer and inner surfaces are discussed.

Microwave Roasting of Peanut Seeds. E. M. AHMED. Food Science and Human
Nutrition Department, University of Florida, Gainesville, FL 32611.
A roaster for peanut seeds was constructed and attached to a medium intensity
microwave generator model 6SF. Peanut seeds were placed on a glass plate
positioned at 7.5 microwave wavelengths (91.8 cm) from waveguide output. The
glass plate was also positioned to be 1/4 wavelength above the bottom of the
roaster to permit the reflection of microwave rays back to the peanut seeds.
Peanut seeds were treated in 4-kg batches. At an intensity of 5.0 kw, a 20-
min exposure resulted in an acceptable roasted color. The uniformity of
roasting for the 4-kg samples were within +/- 8% as indicated by total color
"AE" values. The effects of microwave intensity at different exposure time
combinations on the destruction of aflatoxins in contaminated peanut seeds
will be reported.




Effect of the Degree of Roasting on the Production of Pyrazines in Florunner
Peanuts. J. A. LANSDEN'Y, T. H. SANDERSI and J. R. VERCELLOTTIZ, 1USDA, ARS,
National Peanut Research Laboratory, Dawson, GA 31742; 2USDA, ARS, Southern
Regional Research Center, New Orleans, LA 70179.

The effect of the degree of roast on the relative concentrations of pyrazines in
peanut butter has been investigated using the external inlet gas chromatographic
system. Commercial Florunner peanuts were sized to obtain the fractions riding
16/64, 19/64, and 22/64 slotted screens. Each screen size fraction was subdivided
into small samples, roasted for various times and ground into peanut butter. Hunter
L values were obtained for each roasted sample as a measure of the degree of roast.
Small aliquots of each roasted sample were submitted to dynamic headspace gas chro-
matography. The resulting chromatograms were analyzed for total area counts of the
substituted pyrazines by molecular weight classes. The total area count for each
molecular weight class and the aggregate total area count within a screen size were
well correlated with the degree of roast.

Sensory Evaluation of a High Oleic Acid Peanut Line. Clyde T.
YOUNG* and A. J. NORDEN. Department of Food Science, North
Carolina State University, Raleigh, NC 27695-7624 and
Department of Agronomy, University of Florida, FL 32611.

An experimental line (UF 435-2--2) containing 79.0% oleic acid

and the control line (cv. Plorunner) containing 54.4% oleic

acid were grown in 1986 at the Gainesville Florida location.

Samples of each line were roasted and oil cooked for sensory

evaluation using the flavor and texture profile methods. Aroma,

flavor by mouth, aftertaste, and texture notes (a total of 40

notes) were measured. Generally, the desirable notes (roasted

peanut, sweet, hardness, crunchiness, and chewiness) and

overall impression were higher in the Florunner cultivar. A

similiar trend was observed for both the roasted and oil cooked

peanut samples.




Investigation of the Relationship between Flavor Profiles and Peanut
Volatile Profiles using Multivariate Analysis
K.L.CRIPPEN*, G. SHAFFER, AND N.V. LOVEGREN, P.D. BLANKENSHIP,
G.V. CIVILLE, T.H. SANDERS and J.R. VERCELIOTTI. USDA-ARS/SRRC,
New Orleans, LA 70179; Dept. of Statistics, Louisiana State
University, Baton Rouge, LA 70803; USDA-ARS/SRRC, New Orleans, LA
70179; USDA~ARS-SAA, NPRL, Dawson, GA 31742; Sensory Spectrum,
Inc., Bast Hanover, NJ 07936; USDA-ARS-SAA/NPRL, Dawson, GA 31742;
USDA-ARS/SRRC, New Orleans, IA 70179
The descriptive flavor analysis data and the G.C. volatile data were
ocollected on peanuts from a study concerning the effects of maturity
(based on Pod Maturity Profile) and drying temperature on peanut
. flavor., The FACIOR procedure (SAS, 1982) was used to divide the G.C.
volatiles in such a way that each factor can be interpreted as
essentially uncorrelated. The FACTOR procedure was then used to
cluster the G.C. volatiles with the sensory flavor characteristics.
Campounds associated with the first cluster were ethanol,
methylpropanal, an unidentified peak which is probably butancne,
methylbutanal, methylbutanol, hexanal, hexanol and methyl acetate.
These peaks have high positive correlations with the flavor
characteristics sour and fruity/fermented and did not load high on
factors containing other flavor characteristics. The second cluster
of compounds consists of methylpyrazine, dimethylpyrazine,
methylethylpyrazine and an unidentified peak (after vinyl phenol).
These compounds have negative correlations with raw/beany and positive
correlations with dark roasted. This indicates the pyrazines are
involved in the dark roasted flavor and low concentrations of
pyrazines occur in under-roasted peanuts as reflected in high negative
correlations with raw/beany.

Effect of Peanut Kernel Moisture Content on Lipoxygenase Activity in
Raw_Peanuts as Evidenced by Volatiles Profile Changes
N.V. IOVEGREN* and J.R. VERCELLOTTI, USDA-ARS, Southern Regional
Research Center, New Orleans, IA 70179; T.H. SANDERS, National
Peanut Research Laboratory, USDA-ARS, Dawson, GA 31742
The lipid oxidation enzyme system(s) in the fresh raw peamt
immediately after digging (moisture content about 28%) produced
pentane and hexanal rapidly and lesser amounts of other lipid
oxidation products (pentanal, hexanol, 2-pentyl furan, nonanal,
nonanol, t-c-decadienal, t-t-decadienal) in cut or mashed raw peamut.
This effect was retained as long as the moisture content in the sample
was over 1l%. Volatiles were determined by the direct SRRC volatile
profile procedure in the gas chramatograph (inlet at 127°C). After
the pearut sample had been dried to 6 to 8 % moisture, practically no
pentane or hexanal was produced, implying that the catalytic effect of
the enzymes was no longer operating at the lower moisture content.
Under identical conditions, a aingle whole fresh raw peanut (moisture
content 28%) did not produce pentane or hexanal as lang as the sample
was not cut or bruised, indicating that cell damage allowed
lipoxygenase to contact its substrate. Storage of mashed wet raw
peanuts for one day (in a glass vial at room temperature) increased
the volatiles (pentane, hexanal, and total volatiles as above) several
fold over a sample evaluated immediately after preparation. The
volatile profile of good dried raw peanuts (5% moisture for 2 months)
indicated little pentane or hexanal. When water was added to this
ground sample and the volatile profile immediately determined, large
pentane and hexanal peaks were found indicating the lipoxygenase was
immediately reactivated by adding water to the ground sample
equivalent to that in the original undried peanut.



Significance, Identification, and Detection of Allergenic Peanut Proteins.
S. L. TAYLOR*, J. A. NORDLEE, S. MEIER-DAVIS, AND R. K. BUSH. Department
of Food Science and Technology, University of Nebraska, Lincoln, NE
68583-0919 and Department of Medicine, University of Wisconsin Medical
School, Madison, WI 53792,

Peanut allergy is one of the most common food allergies. Unlike some food aller-
gies that are outgrown, peanut allergy tends to persist into adulthood. The
symptoms of an allergic reaction to peanuts may range from mild to deadly and
include nausea, vomiting, diarrhea, oral and laryngeal edema, urticaria, rhinitis,
and anaphylactic shock. Fatal food-induced anaphylaxis is rarely reported,
but in a period of 19 months four deaths were reported that incriminated peanuts.
It is important for most peanut allergic individuals to avoid peanuts and as
the use of peanuts and their products is becoming more widespread and less tradi-
tional, this task is becoming more difficult. The existence of multiple peanut
allergens has been demonstrated by radioallergosorbent test inhibition. (RAST-inhi-
bition), crossed-radioimmunoelectrophoresis, and immunoblotting. Immunoblotting
detects allergenic proteins by employing serum of peanut allergic individuals.
RAST-inhibition can be used to determine the allergenicity of proposed non-aller-
genic peanut products. An ELISA (enzyme linked immunosorbent assay) has been
developed to detect peanut proteins in other foods. This technique detects
10 ppm peanut in some products. Work is currently being undertaken to make
ELISA applicable to peanut detection in a broader group of foods.
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PRODUCTION AND TECHNOLOGY

Effect of Rhizgbium Inoculation and Nitrogen Fertilizer on Peanut In Oklahoma. J.
R. SHOLAR™ and G. TURPIN. Dept. of Agronomy, Oklahoma State University,
Stillwater, OK 74078.

Previous studies on peanut (Arachis hypogea L.) pod yield and grade response to
inoculation with Rhizobium bacteria and nitrogen fertilizer application have
produced inconsistent results. A 3 year (1985-1987) study was conducted on old
peanut land to determine the response of peanut cv. Spanco to inoculation by
Rhizobium bacteria and nitrogen fertilizer application in Oklahoma. Treatments
were (1) uninoculated control; (2) granular inoculant applied in-furrow at rates
from 4.6 to 8.8 1b per acre; and (3) NH,NOq at 100 lb N per acre applied in July.
Plant growth and color were unaffected by all treatments. Statistically
significant (P<0.05) pod yield increases for inoculated peanuts were obtained in
1987 only; however, inoculated plots outyielded uninoculated plots in all years.
Pod yield increases from nitrogen application were obtained in two of the three
years; however, the increase was significant (P<0.05) in 1985 only. Pod yield
increases from nitrogen fertilizer were less than increases from inoculant use.
Granular inoculant and nitrogen application resulted in higher market grade than
the control in 1987 only.

. F. S. WRIGHT* andD. M. PCRI‘ER USU\-ARS, Tidewater

Production in Virginia
Agricultural Experiment Station, Suffolk, VA 23437

The yield, value, and disease development of peanuts (Arachis hypodgaea L.) produced
in a wheat cover crop were compared to peanuts grown conventionally. The studies
were conducted for three years with three digging dates for one variety and four
years for three varieties in both production systems. The wheat cover was killed
about three weeks prior to planting with Glyphosate (Roundup). Peamuts were
planted conventionally (CT), and in wheat cover with a rotary tiller in a 10-inch
tilled band (BT) or with a modified in-row till conservation tillage implement
(NT). Yield was influenced (6-15%) by digging 10 days before and after the normal
digging date (first week in October). The yield and value means between varieties
were not significantly different. Yield and value of NT peanuts were about 80% of
the yield and value of CT peanuts. The response of BT peanuts was about egual to
or slightly higher than the response of NT peanuts. Peamut leafspot (Cercospora
arachidicola) severity (% defoliation, % plant infected, # lesion/leaflet) was
(29%, 20% and 50%, respectively) less for NT as compared to CT peamuts. Also,
leafspot was more severe in Florigiant and VA 81B than in NC 6. Pod rot (Pvthium
myrictylup) severity was 25% greater in NT as compared to CT. The total pods/plant
was 10% less for NT as compared to CT peamuts. Other studies have indicated a
delay in flowering of NI peanuts. This may explain the lower yield under
conservation methods of production.



Irrigation of Peanut Using a Subsurface Trickle Irrigation System. N. L. POWELL*
and F. S. WRIGHT. Tidewater Agricultural Experiment Station, P. 0. Box
7099, Suffolk, Virginia 23437.

In a previous overhead sprinkler irrigation study, peanut "yields were decreased
three out of four years in irrigated plots when compared to non-irrigated plots.
Yield decreases in the irrigated plots were attributed to an increase in severity
of several diseases including leafspot, pod rot, and Sclerotinia blight enhanced
by increased wetness of the plant canopy and soil surface. A subsurface trickle
irrigation system installed 14-16 inches below the soil surface was used to
irrigate peanut during the growing seasons, 1986 and 1987. In 1987, peanuts (cv.
Florigiant) were irrigated on a daily basis starting at pegging time using three
irrigation levels, no irrigation and irrigation with a total of 6 and 9 inches of
water. Without the application of irrigation water the peanut yield was 4122
1bs/acre. With the application of 6 and 9 inches of irrigation water the crop
yield was 4680 and 4742 1bs/acre, respectively, using a tube spacing of 3 feet
(under each row). Using a tube spacing of 6 feet (between every other row) the
yield was 4802 and 4661 1bs/acre for 6 and 9 inches of applied irrigation water,
respectively. With a tube spacing of 9 feet (under every third row), the yield
was 4462 and 4563 1bs/acre for 6 and 9 inches of applied irrigation water,
respectively. During 1986 when irrigating on a week to ten day interval, crop
yield increases attributed to irrigation were less when compared to 1987.

Effect of Harvesting Date on Yield, Grade and Seed Quality of Southern Rumner
Peanut. R. R. PEDELINI* and E. B. Whitty. Department of Agronomy,

University of Florida, Gainesville, FL 32611.
Field trials were conducted at three locations in Florida during 1987 to assess
the effects of variation in harvesting date on yield, grade and seed quality of
the Southern Rumner peanut variety. Improved yield and grade were obtained by
delaying harvesting from 135 days to 180 days after planting (DAP) with an early
planting date, and from 110 to 153 DAP with a late planting date. The yield and
grade decreased with a harvest date of 192 DAP at one location and was due mainly
to pod rot. Germination percentage followed the same trend as yield and grade as
it increased after the first harvest and remained at the same level during the
subsequent harvests. Data from this research suggests that the Southern Rumner
variety will improve and maintain yield and quality as harvest is delayed and may
be due to the long filling period and disease resistance of the variety. Although
harvests at 160 DAP or later resulted in greater pod loss in the soil, the rate of
pod filling to pod loss was still favorable to yield. Flexibility in the harvest
period could allow farmers to use equipment more efficiently.




Mineral Distribution in Peanuts ag Detected by SEM-ED X-Ray Analysis.
R. K. HOHELL“, W. P. WERGIN, and N. CHANEY. ARS, USDA, Beltsville,
MD 20705.

How are selected minerals distributed in peanut tissues? Leaves, exterior and
interior pod surfaces, seed coats, cotyledons, and plumules were removed from
field or greenhouse grown plants and examined by scanning electron microscopy
and energy dispersive X-ray analysis for Mg, P, S, K, Ca, Fe, Al, and Si..
Soils were amended with 300 kg/ha of 0-15-30. Soil pH was 6. At early bloom
800 kg/ha of gypsum was applied over plants. Mg, P, S, K, Fe, Al, Si were
evenly distributed within sections of tissues. Ca was evenly distributed in
all tissues examined but leaves. On both leaf surfaces prismatic particles
morphologically resembling calcium oxalate were present. When the particles
were probed, Ca was detected at the sites of the particles. On upper le