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ABSTRACT

Several peanut ymypanpmdnmmt m-:upibln
orhighly moptible fo s viro o
ture, stored, undamaged seed Mpetﬂ"usﬂavm(lVSCAF)
mmtedﬁrrumnlnedlnkcﬂvnby A. flavus and other
fungi in two or more replicated field trials at | ICRISAT Center,
Patancheru, India, in 1978 - 1884. Undamaged pods were sam-
pled before maturity, at optimum maturity (normal harvest) and
when over - mature (late harvest) and seed examined for infec-
tion by A. flavus and other fungi. In the 1963 and 1984 rainy

tion with A. ﬁmmdo&erhnﬁhndldmmypumpoﬂed
23 IVSCAF - susceptible. Genoiypiedﬂeremlnlevalml‘nad

culuvn]llhnindnlﬂundylmverlﬂnmnmmldunlhz

produce, and by clean, dry storage (5). However, there
are some limitations to carrying out these practices, par-
ticularly in less developed countries where they have
not been widely ndopted by ﬁrmers Attention has there-
fore been g peanut cull with
resistance to seed lnfectlon by A. flavus (11, 12, 13). In
laboratory inoculation tests a number of peanut
genotypes hnve been ldenuﬁed as resistant to A. flavus
of r d, mature, stored seed

(11, 12, 13). ltls bvi ', i to blish if these
genotypes also have seed resistance to invasion by A.
flavus before harvest. Davidson et al. (4), in Georgia,
USA, ﬁiled to show any differences at harvest in A. flavus
ion of seed from two cul-

tivars wlth different levels of resistance to in vitro seed
colonization by A. flavus. However, workers in North
Camllnn USA, have obtained indications that some

fungl, and to aflatoxin contamination, in all cultivars. Seed infec-
thnbyA Ihvwmdotberﬁmﬂ mddlnmdnmmnhuum

of pods,
tance of lifting the peanut crop at optimum maturity.

Key Words: Groundnut, preharvest seed infection, Aspergil-
lus flavus, mycotoxin

In the last 25 years there has been much research into
Infecdannfpunut(AmbnhypognaL)podsbyloﬂ
by the ﬁmp(Mpem"
ﬂlﬂugmp).undinholﬂlmxlnconumimﬁmof
(l 7 9, 17) It is now well established that peanuts can
vaded by aflatoxigenic fungi while still in the ground,
duringpmthnrvoncuﬁngmddrytng, and in storage.
Levels of seed invasion by A. ﬂnvus. and of nﬂnmm

typ with resi to in vitro seed colonization
also had resistance to preharvest invasion by A. flavus
(18).
This paper reports on the effects of genotype and har-
vest date on seed infection by A. flavus, and other fungi,
and on aflatoxin contamination of seeds.

Materials and Methods

All trials were carried out on ICRISAT Center farm at Patancheru
(173 N lat., 78° 16 E long.; alt. 541 m), near Hyderabad, India. The
nmwmmmmdn{lﬂ-ldn(nlﬂmh)lnlh-mnymmaum
October), except for one trial that was grown with irrigation in the
postrainy season (November - April). Details of seasons, sowing and
harvest dates, and number of genotypes tested in each season are given
tnT-blal mmypumdhthemnhlndudodnmlmhml

contamination, can be much reduced by p of
deuﬁngauppmhbywoﬂmddlm
age to pods, byﬂmelyhrmﬁns.bynplddryinsof

(ICRISAT).
wwwmm and Principal
Program, International Crops
Resomch Institute for the Semi - Arid Tropics (ICRISAT), Patancheru
P, 0. 502 304, Indie.

Pasnest Sclonse (J900) LS00

highly ible to in vitro seed cok by A
Hfavus (IVSCAFY (10). These genotypes are characterized in Table 2.
Dunmwukiymﬁﬂ.udv-aklywmdmumudmlmum
Mmﬁymmw

during the
ﬁmh!CllSATMmmlnﬂnl
11 nmmdruﬁmdp-nntudmmdm
infection with A. flavusand other fungi (1979 - 1062 rainy seasons)
In four consecutive rainy soasons (1979 - 1082) sets of ten genotypes
(Tables 1 and 2) were grown in fleld trials block
dotigns with three Plots were 9 m long by 2.25 m (3

rﬂm)wﬂond were sown singly at 15 cm spacing slong the

*IVSCAF = in vitro colonization of rehydrated, mature, stored,
undamaged seed by A. fevus.
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resistant genotypes PI 337394F, PI 337409, and J11
tested in the 1979 and 1980 rainy seasons did not differ
significantly from each other. Six and seven genotypes
with resistance to IVSCAF were tested against three and
four IVSCAF - susceptible genotypes in the 1981 and
1982 rainy seasons, respectively. In the 1982 rainy sea-
son, genotypes J11 and UF 71513 had significantly lower
levels of natural seed infection by A. flavus than all the
other genotypes, but in the 1981 season they did not
differ significantly in this respect from other IVSCAF -
resistant genotypes.
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Fig. 1. Seed infection by A. flavus in peanut genotypes resistant or
susceptible to in vitro seed colonization by the fungus, at three
harvest dates in four crop seasons. Hi=early harvest (30 days
before normal harvest) (@ ), H,= normal harvest (), H, = late
harvest (10 days after normal harvest) (O ).

Among the IVSCAF - susceptible genotypes, EC
76446 (292) showed the highest levels of seed infection
by A. flavus in all seasons. However, OG 43-4-1, a
genotype highly susceptible to IVSCAF, had relatively
lower levels of seed infection at harvest than had most
of the IVSCAF - susceptible genotypes.

Significant differences between genotypes were also
observed in all seasons for seed infection by fungi other
than A. flavus. These included Fusarium spp., Aspergil-
lus niger, Macrophomina phaseolina, and Penicillium
spp. Seed infection by these fungi increased with crop
duration, being significantly higher in all genotypes at
H3 than at H2, and at H2 than at H]. Percentages of
seed infected by fungi were higher in all genotypes in
the 1982 rainy season than in the other seasons. Cultivar
J11 showed the lowest levels of seed infection by other
fungi, while EC 76446 (292) recorded the highest seed
infection by fungi in all seasons. Fusarium spp. were the
most common fungi in seed of all genotypes

in Fig. 2 for A. flavus. Significant differences occurred
between genotypes for seed infection by A. flavus (Fig.

2). Cultivar J11 had significantly lower percentages of
seed infected by A. flavus than the other three genotypes
in the three seasons while EC 76446 (292) had the highest
percentages of seed infected by A. flavus in all seasons.
For all genotypes, levels of seed infection by A. flavus
were highest in the 1984 rainy season and lowest in the
1983/84 postralny season. Seed infection by A ﬂnvus
i with i in d being

higher at H.’J than at H1 or H2 for all genotypes in all
seasons. In all genotypes except J11, seed infection by
A. flavus was markedly higher at H2 than at H1.
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Fig. 2. Seed infoction by A. flavus at three harvest dates for four
peanut genotypes in three crop seasons. Hi=early harvest (30
days before normal harvest) (), Hs=normal harvest (8),
Ha=late harvest (10 days after normal harvest) (O ).

There were also significant differences between
genotypes for seed infection by fungi other than A, flavus.
J11 had significantly lower percentages of seed infected
by other fungi (Fusarium spp., M. phaseolina, A. niger
and Penicillium spp.) than the other three genotypes in
all seasons. The ranges of seed infection were 0 - 9%,
1-35%, 3 - 24% and 3 - 48% for J11, TMV 2, M 13 and
EC 76446 (292), respectively. Fusarium spp. were predo-
minant in all seasons, infection increasing with crop du-
ration. M. phaseolina was common only in the 1983 rainy
season and Penicillium spp. in the 1984 rainy season.
Seed infection by A. niger was frequent in the 1984 rainy
and the 1083/84 postrainy seasons, but the four genotypes
did not differ significantly in this respect in either season.
Levels of afl
tion in the four genotypes for all seasons are shown in
Fig. 3. Aflatoxin contamination was highest for all
genotypes in the 1984 rainy season. The four genotypes
did not differ sngmﬁcantly from each other in aflatoxin

Aflatoxi: Py

of harvest date or season. The next most dominant fungus
observed in all seasons was M. phaseolina. Significant
differences occurred between genotypes for seed infec-
tion both by Fusarium spp. and M. phaseolina.
Genotypes with resistance to IVSCAF had significantly
lower levels ofseed infection by these fungi than did
IVSCAF - Seed infection by A.
nigenndPemcﬂIlumspp was Jow in all seasons.

2. 1983 - 1884 trials. Natural infection of seed of the four
genotypes in one postrainy and two rainy seasons is shown

in the 1983 rainy season. J11 had the low-
est and EC 76446 (292) the highest levels of aflatoxin B,
contamination in all seasons. In the 1984 rainy and the
1983/84 postrainy seasons, J11 gave significantly lower
levels of aflatoxin contamination than the other three
genotypes. Aflatoxi tion i d with in-
crease in crop duration for all genotypes. In the 1983
rainy and 1983/84 postrainy seasons, no aflatoxin con-
tamination of seeds at H1 in any genotype was observed.
Aflatoxin contamination was markedly higher at H3 than
at H2 in all seasons. Significant interactions between
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genotypes and harvest dates were observed for levels of
aflatoxin contamination in the 1984 rainy and 1083/84
ination being signific-

nnt]y hldler at H; than at H, for EC 76446(292) and
M13. Highly slgnﬂg t correlations were found between
percentages of seed infected by A. flavus and levels of
aflatoxin contamination in all seasons (r= 0.76, 0.56 and
0.87 in the 1983 and 1984 rainy and 1983/84 postrai

tance and drought stress (4). This is supported by the
fact that genotypes OG 43 - 4 - 1, that has very high
susceptibility to IVSCAF, had lower levels of natural
se;lgmfecmnbyAmg-vus&anmostWSCAF-suscep-
tible genotypes tested (Fig. 1)
'ﬂ:eﬁndlng!hﬂwodm%ecuonby‘d ﬂnvusnndlﬂno-
d with dura-

seasons, respectively.

Aflatonin 8, ilog, of wAg seed)

|
o f o

IR 611 6 Ay )
Rainy samon 198) Poutrainy veevon 1983/B0  Nainy vemson 1584

Fig. 3. Aflatoxin contamination at three harvest dates for four peanut
in three crop soasons, H1 = early harvest (30 days before
Im—veu)( B), Ha = normal harvest (@l ), H3 = late harvest

(10 days after normal harvest) ((3).

Discussion

Most of the interest in the ‘seed resistance’ possessed
by certain peanut genotypes has been in relation to their
use to prevent or reduce A. flavus invasion and coloniza-
tion and aflatoxi ination in rehydrated, mature,
stored seed (2, 11, 12, 13, 20). Only recently have some
of the genotypes with resistance to in vitro seed coloni-
zation by A. flavus and A. parasiticus been tested for
resistance to prehnrvest pod and seed infection by these
fungi and i in the field
(3, 4, 20). Field trials in Georgia, USA, with some
IVSCAF - resistant genotypes did not show any advan-
tage over the commonly grown cultivar Florunner (re-
ported to have moderate resistance to IVSCAF) in reduc-
ing levels of seed infection by A. flavus and /or aflatoxin
ontamination in freshly harvested peanuts (3,4). How-
wver, in the present investigations we found that, for the
tenotypes used, those with resistance to IVSCAF had
ignificantly lower levels of natural seed infection by the

ngus than had the IVSCAF - susceptible genotypes.
hese results were generally consistent over several sea-
ms and strongly support the reports of significant
snotypic differences in punuu with regard to prehar-
st resistance to seed infection by A. flavus in Senopl
DSCBO)FZAmbethIds et al. (20) hnvealsorv.-pomd
'SCAF - resi

fection by A. favus in S

termines the ability of A.

1 colonize the seed whoreu

A. flavus is influenced by factors

P

of seeds as they age (7,9). Significantly higher levels of
seed infection by A. flavus and aflatoxin B1 contamination
were found at late harvest in the 1984 rainy season than
in the other seasons. This may be attributed to the occurr-
ence of significant drought stress late in the 1984 rainy
season. Drought stress dunngpod maturation, and over -
mntunty of pea.nnt pods, are known to encourage fungal
ion of seed (9, 14, 16).
Hawever, genotyplc differences were evident and consis-
tent for natural seed infection by A. flavusin late harvests
across all seasons. Cultivar J11 had consistently low seed
infection by A. flavus while genotype EC 76446 (292)
showed high seed infection across the seven seasons (Fig.
4). TMV 2 was intermediate in this respect except in the
1984 season where this showed high seed infection.

ng crop
ﬁon of peanuts confirms urlxzr reports of the gndunl
of fun,

Farcant send Infactad by 4 floms (tevsre raot)

Fig. 4. Seed infoction by A. flavus at three harvest dates for three
peanut genotypes in seven crop seasons. H1 = early harvest (30
days before normal harvest) ({}), Hs=normal harvest (@,
Ha = late harvest (10 days after normal harvest) Q).

Cultivar differences for A. flavus seed infection were
conspicuous in the 1984 rainy season which had a signif-
|mnt dmught stress dunng pod mammlon These results
g cultivars that
have very Iaw levels of seed i infechon by A. flavus even
under delayed harvest conditions. These results also re-
veal the dangers of leaving the crop in the soil beyond
normal duration and emphasize the significance of har-
vesting as soon as the crop is mature.
smsmmnolVSCAF mgmm:l also had
Y dly of seed infe d by fungi
atherthnA hmmnﬂms&mdﬂ&c
IVSCAF - susceptible genotypes. Fusarium spp. were
predominant at all harvest times across all seasons.
Fusarium spp. have been found dominant in the seed
myeoﬂoumtheUSA(G). inNigerh(T)lmlmlndn(lT)
nd mature

ued and was particularly common in over - mature
Mdmwhﬂmm,mhlﬁ(
rainy season. In Nigeria. M. nhasa-t:-
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found dominant in seed from over-mature pods (7), but
hu;:rmntinwedﬁomnmurepods. Environ-
tal conditions influenced seed infection by the differ-
ent fungal species. For instance, Penicillium spp. occur-
red commonly in seed from the 1984 rainy season crop,
but were less frequent or absent in seed from the 1983
rainy and 1983/84 postrainy seasons.

The above results clearly indicate resistance to field
infection of seed by A. flavus and other fungi in genotypes
that possess resistance to [IVSCAF. In the present inves-
tigations all the tests were done on seed from crops grown
on alfisols at ICRISAT Center. It will be necessary to
test the stability of resi in these g pes in dif-
ferent locations and in different soil types. We have
started this process in India, giving priority to drought -
prone areas. wn!h Iig,ht snndy soils that provide a favorable
of A. flavus and for seed

infection by the ﬁmgus.r
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