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Comparative Susceptibility of Four Experimental Peanut Lines and the

Cultivar Florunner to Preharvest Aflatoxin Contamination
P. D. Blankenship*', R. J. Cole’, and T. H. Sanders!

ABSTRACT

Four peanut genotypes, selected as resistant to invasion by
Aspergillus flavus in laboratory screening with rehydrated,
stored seed and Florunner cultivar were subjected to preharvest
drought and temperature conditions conducive to A. flavus in-
vasion and aflatoxin contamination. Preharvest aflatoxin con-
tamination of peanuts has been previously correlated with
geocarposphere temperature and moisture conditions during
drought. All genotypes tested were highly contaminated with
aflatoxin. This study indicates that a critical assessment should
be made of the value of using the current laboratory method to
select germplasm for resistance to A. flavus invasion and assum-
ing resistance to aflatoxin contamination under field conditions.
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Economic losses experienced by the US peanut indus-
try, which are attributable to aflatoxin contamination,
have occurred during years with peanut growing seasons
characterized by late season drought. Studies over the
past four years, in environmental control plots at the
USDA, ARS, National Peanut Research Laboratory, have
elucidated the geocarposphere conditions during drought
that result in preharvest aflatoxin contamination of the
peanut cultivar Florunner (1,2,3,4,5,7,14,15). Peanuts
subjected to the described drought stress conditions dur-
ing the last 30-50 days of the growing season were con-
taminated with aflatoxin at harvest, though not always
visibly moldy (5,14). Peanut kernel invasion by Aspergil-
lus flavus Link and A. parasiticus Speare prior to harvest
occurred under conditions both conducive and non-con-
ducive for development of aflatoxin (15). Higher percen-
tages of kernels were invaded when peanuts were sub-
jected to late season drought as compared to peanuts not
subjected to preharvest drought stress (5,14). No aflato-
xins were detected in peanuts that were grown without
stress, although these peanuts were invaded by the to-
xigenic fungus to a considerable extent (5,14).
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The possible use of genetic resistance to kernel inva-
sion by A. flavus and subsequent aflatoxin production
has been investigated (8,9,10,11,12,13). Recent research
has demonstrated significant postharvest varietal resis-
tance to A. flavus invasion of rehydrated mature peanut
kernels (8,10,11) and the data have been interpreted to
indicate a possible resistance, or tolerance, to preharvest
invasion under field conditions. Wilson et al. (17) sub-
jected unshelled and shelled peanuts from germplasm
accessions previously reported to be resistant to coloni-
zation by A. flavus to high humidity conditions. Aflatoxin
levels that occurred were compared with those of an
easily colonized genotype and a commercially grown cul-
tivar, Florunner. All tested genotypes had appreciable
levels of aflatoxin after 9-10 days storage in high humidity.
They concluded that peanut genotypes with postharvest
laboratory resistance to seed colonization by A. flavus
did not show any advantage over genotypes that exhibited
moderate laboratory resistance to colonization when both
were subjected to high humidity environments.

The purpose of the present study was to evaluate and
compare the resistance of four genotypes selected with
a postharvest laboratory screening method and Florun-
ner, a current commercially grown genotype, to prehar-
vest kernel invasion by A. flavus and subsequent aflatoxin
contamination. All five genotypes were challenged in
rainfall control plots with drought conditions and elevated
soil temperatures previously found to be optimum for
preharvest aflatoxin contamination of the cultivar,
Florunner (2,4,5,7).

Materials and Methods

Peanut genotypes tested were A7404, A72118, UF77316, UF791041,
and Florunner. On May 1, 1984, 6 rows of peanuts were planted in
each of 2 rainfall control plots (3) containing Tifton sandy loam soil in a
91-cm row pattern. Two rows of each of two of the resistant genotypes
along with 2 rows of Florunner were planted in each plot. The plots
were 5.5 x 12.3 m and had been constructed to prevent lateral moisture
movement into the plots from surrounding soil. Both plots were main-
tained the same throughout the growing season and were irrigated
until ninety-two days after planting when precise soil environmental
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conditions previously determined to be optimum for aflatoxin contami-
nation (1,2,3,4,5,7,14,15) were initiated. Peanuts in the plots received
no water after 92 days and the soil temperature was elevated throughout
the remainder of the growing season until harvest (September 20, 1984;
142 days after planting). To accomplish soil temperature elevation,
nine General Electic 73.2 m long, 240 V, 1600 W heating cables were
installed back and forth across the plot with adjacent runs approximately
10 cm apart and 12.7 cm deep. The entire cross-sectional area of the
plot was covered with the cable pattern. An on-off heating thermostat
was used to regulate the operation of the cables and maintain the
temperature of the soil in the plot above a minimum prescribed limit.
Soil temperature and moisture measurements, 5 cm below the soil
surface, were obtained automatically every two hours throughout the
growing season (1,3). At harvest, peanuts were dug by hand, dried in
inverted windrows protected from rainfall, picked with a plot combine,
and shelled with a sample sheller. All kernels from each cultivar were
then separated by vibratory screens into commercial grade eategories
based on kernel diameter (jumbo, medium, Number one (No. 1), split,
other edible, oil stock, and loose shelled kernels (L.SK)). Visibly dam-
aged kernels were removed from each category and combined to form
a separate category (damaged). The undamaged kernels of each category
were then analyzed for aflatoxin except for a small portion separated
for an evaluation of A. flavus invasion. Previous to the aflatoxin analysis,
categories with kernels weighing more than 200 g were divided into
1-5 subsamples of 100-200 g to facilitate analysis of all kernels. Aflatoxin
analyses were accomplished with a high pressure liquid chromatog-
raphy method (2).

Results and Discussion

Geocarposphere temperatures and moisture levels for
the treament period at the 5 cm deep level for the plots
are shown in Table 1. Mean soil temperatures of the
plots were not significantly different. Mean soil moistures
were different for the 2 plots but the tensions in both
were greater than 3 bars and both plots were in an ex-
treme drought condition during the treatment period.

Table 1. Mean geocarposphere temperatures and moisture levels at
the 5 cm deep level during the treatment period (87-142 days

after planting).
Mean Soil Mean Soil Moisture
Plot Treatment Temperature (C) (bars tension)
1 Drought 29.1 nl/ 3.75a
2 Drought 29.1 8 4.53 b

Y Means in each columm followed by the same letter are not significantly

different at the 5 percent level as evaluated by the Waller-Duncan K-Ratio

T-Test (16).

Results of aflatoxin analyses of the various commercial
grade categories of the 5 genotypes are presented in
Table 2. Peanuts from all genotypes and size categories
were contaminated with aflatoxin except the Florunner
and UF791041 jumbo kernels and the A72118 LSK. No
significant differences in aflatoxin levels between
genotypes were indicated in any one of the edible size
categories. Some differences in aflatoxin levels occurred
between genotypes in the inedible categories; however,
none of the experimental genotypes had statistically
lower levels in these categories than the commercial cul-

tivar Florunner except the A72118 damaged kernels. The
damaged kernels contained the highest levels of aflatoxin
for each genotype tested. Also, toxin levels were gener-
ally inversely proportional to kernel size by genotype
excluding the damaged kernels.

Table 2. Aflatoxin contamination' (ppb) by commercial size category
for the peanut genotypes evaluated.

Sixe Category Cenoeypest/

Eéible Rermels Plorunner J 22430 Az2118 Trr91041 ATiCH

Jumbo w2 2 174 2 A 821 D a 6

Nodinm 832 A 206 e A A24 a 616 u 1144 &

Splie 1248 A 395a A 201 a 192 ¢

> > > > »

A A
A A

Xo. 1 578 4 A 3290 a2 AB 10s A 834 a A 1420 &
A A
I A

@ener sditle 1922 @ A2 924 4 A 258 9 1036 2 1302 &
Inedible Xarnels
011 Staek 7040 be B 11370 ab B 1070 c A 17700 & B 7880 be A
5K 549 a A 20 A Ma A 1266 ¢ A 41158 A

Damaged 571504 C 335000 a € 29600 ¢ B 77400 ¢ C 2935008 8

Ynetermined by high presrure 11quid chromatoxraghy.

2,

Z'¥pans 1n each row folloved by the mame lowercace etter are not sigmificantly different at tha 5 percent
lcval as evelusted by the Waller-Duncan X-Ratic T-Test (16). Similarly, means in each column follawed by

the aaae capital letter sra not significantly differenc at the 5 percant leval,

Vor datacted.

Davidson et al. (6) reported that the cultivar Sunbelt
Runner, also reported to have resistance to seed coloni-
zation by A. flavus (12), showed much higher levels of
A. flavus invasion and subsequent aflatoxin contamination
when grown under field conditions ideal for aflatoxin
contamination (1980 crop year). In that study, neither
Sunbelt Runner nor Florunner exhibited any indication
of “field” resistance to aflatoxin contamination.

Mehan and McDonald (8) have selected cultivars resis-
tant to seed invasion and colonization by toxigenic A.
flavus isolates and/or to aflatoxin production following
invasion by the fungus. They have also screened several
peanut cultivars for seed resistance in the field, both
under natural conditions and with fungal inoculum added
in the pod zone. Some cultivars with resistance to seed
colonization also showed resistance to seed invasion by
A. flavus. None of the cultivars tested have shown com-
plete resistance to aflatoxin production; however, signif-
icant cultivar differences occurred. Some of the cultivars
with good resistance to colonization by A. flavus proved
good substrates for aflatoxin production, while others
that were highly susceptible to fungal colonization were
not good substrates for toxin production.

The results of the present study, in conjunction with
those of Wilson et al. (17), Davidson et al. (6), and Mehan
and McDonald (8), show conclusively that certain lines
or cultivars selected by a laboratory screening method
to be resistant to seed invasion and colonization by A.
flavus were highly susceptible to preharvest aflatoxin con-
tamination when challenged with environmental condi-
tions conducive to aflatoxin contamination. These studies
indicated the need for further research to develop an
accurate screening method to identify genetic resistance
to preharvest aflatoxin contamination in peanut
germplasm if it exists.
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