g1 SA >

Aflatoxin production in seeds of wild

Arachis species(1)

V.K MEHAN®, D. McDONALD', A K. SINGH®, J P. MOSS®

Summary — Twenty-two accessions of wild Arachis species and five of groundnut (Arachis hypogaea L ) were tested for aflatoxin pro-
duction All Arachis accessions and groundnut cultivars supported production of aflatoxin By A duranensis and A cardenusu. earlier reported
to possess near absolute resistance (o aflatoxin production, supported substantial amounts of aflatoxin By but significant differences in levels
of aflatoxin production were found between the accessions of the species tested The groundnut genotype OG 18 1 previously reported to support
low level of aflatovin production was found to support substantial level of aflatoxin production
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INTRODUCTION

Rescarchers previously reported resistance of groundnut
culuvars to aflatoxin production when seeds were colonized
by aflatoxin-producing strains of Aspergillus flavus Link ex
Friesand A parasiticus Speare (Rao and Tulpule, 1967, Kul-
harni e al , 1967) Although reports of absolute inhibition of
aflatoxin production in the culuvated groundnut (Arachus hypo
gaea L ) have not been confirmed, significant quantitative geno-
typtc differences in aflatoxin production were found (Doupnik,
1969, Mehan eral , 1986, Kaha er al , 1988). Recently, two wild
Arachis species, Arachis cardenasu and A duranensis, have
been reported to support only trace levels of aflatoxins (Ghe-
wande et al . 1989) This paper reports tn vitro production of
aflatoxin in seeds of vanous wild Arachis species

MATERIALS AND METHODS

Wild Araclus species/groundnut genotypes. 22 accessions
of Arachis species and five groundnut genotypes were tes-
ted Seeds of these accessions/genotypes were obtained from
the ICRISAT Genetic Resources Unat.

Aflatoxin production tests* aflatoxin production tests were
carned out on sceds of Arachis species/groundnut genotype by
the method descnibed by Mehan and McDonald (1980). Unda-
maged. mature seeds of each accession/cultivar were surface-
sterthzed by soaking for 3 mun 1n a 0.1% aqueous solution of
mercuric chlonde, ninsed in two changes of sterile distilled
water, and placed in sterile beakers. Sufficient sterile distil-
led water was then added to each seed lot to increase the seed
moisture content to 20%. The seeds were then placed in Pe-
tri plates, and their testae scarified with sterile ncedles,
and wmoculated with | ml of the spore suspension (4x106
conidia/ml) of an 8-day-old culture of an aflatoxigenic
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strain (AF 8-3-2A) of A flavus Three replicates were used
for each species/genotype Plates were incubated at 25°C for
10 days Plates were arranged 1n a completcly randomized
design in an incubator After incubation, aflatoxins were de-
termined by the method of Pons ef al (1966)

The mean aflatoxin production levels were estimated with
their standard error using analysis of vaniance

RESULTS

All Arachis accessions and cultivars supported aflatoxin
B production, but there were significant (P=0 01) genotypic
differences in aflatoxin production (Table 1). The commonly
culuvated Indian Cultvar TMV2 supported the highest level
of aflatoxin By production (196 ug g ! sced) The other A
hypogaea cultivars and a few accessions of A batizocot,
A duranensis and A paraguariens:s supportied high le-
vels of aflatoxin (93.3 - 110 0 pug g-1 seed) Most acces-
sions of Arachis species supported production of between
50 and 80 pg of aflatoxin B g! of seed. There was consid-
erable vanation among accessions of the same Arachus
species for support to aflatoxin produotion by the aflatoxi-
genic fungus No aflatoxins were found in non-inoculated
seeds of any Arachus accession/cultivar

DISCUSSION

We were unable to confirm the previous report that indi-
cated near absolute inhibiton of aflatoxin production in
seeds of A. duranensis and A cardenasu (Ghewande et al.,
1989). Nevertheless, the levels of aflatoxin production were
comparatively lower in seeds of most wild Arachis species
than the cultivars of A hypogaea tested However, the pre-
sent studies indicate the presence of variability between the
accessions of an Arachus species for supporting production
of aflatoxin. This suggests that further exploration in such
potential species may result in 1dentification of acces-
sions that support only very low levels of aflatoxin. This
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TABLE . — Aflatoxin B production in seed of Arachis specics and Arachis hAypogaea genotypes.

Afatoxin By
ICGN° Arachis species Collection N°® Section Series Country of origin pmdmum
(ug g seed)
8124 A. barizocoi 9484 Arachis Annuae Bolivia 103.3
8958 A. batizocoi 30080 Arachis Annuae Bolivia 65.0
8123 A.duranensis 7988 Arachis Annuae Argentina 1100
11588 A. duranensis 36005 Arachis Annuae Argentina 216
8956 A. duranensis 30065 Arachis Annuae Argentina 35.0
8202 A. duranensis 30070 Arachis Annuae Bolivia 350
8139 A. spegazzinii 10033LL Arachis Annuae Argentina 60.0
8138 A. spegazzinii 10033SL Arachis Annuae Argentina 66.6
8960 A.sp 30092 Arachis Annuae Bolivia 38.0
11564 A. cardenusii 36034 Arachis Perennes Bolivia 68.7
8216 A. cardenasii 10017 Arachis Perennes Bolivia 341
4983 A. chacoense 10602 Arachis Perennes Paraguay 55.0
8955 A. helodes 30036 Arachis Perennes Brazil 60.0
11549 A. monticola 30063 Arachis Amphiploides Argentina 80.0
8970 A. paraguariensis 30124 Erectoides Tetrafoliatae Paraguay 50.0
8973 A. paraguariensis 30134 Erectoides Tetrafoliatae Brazil 933
8945 A. apressipila 30003 Erectoides Procumbensae Brazil 85.0
8946 A. apressipila 30009 Erectoides Procumbensae Brazil 528
8923 A. glabruta 489 Rhizomatosae Eurhizomatosae Brazil 55.0
8933 Araclu‘s sp. 9797 Rhizomatosae Eurhizomatosae Brazil 80.0
8142 A. villosulicar, f"‘ - Extranervosae - Brazil 61.6
8131 A. triseminale'” 12922 Triseminalae - Brazil 65.0
22) A. hypogaeu T™MV2 Arachis Amphiploides India 196.6
(Spanish)
2738 A. hypoguea Gangapuri Arachis Amphiploides India 146.6
(Valencia)
799 A. hypogaea Robut 33-1 Arachis Amphiploides India 106.6
(Virginia bunch)
156 A. hypogaea MIi3 Arachis Amphiploides India 106.6
(Virginia bunch)
7829 A. hypogaea 0G 35-1 Arachis Amphiploides India ’ 80.8
(Spanish)
SE 1943

(1) Previously cited as A. pusilla.

alsoemphasizes that identity of the accessions tested should
be given for validation of results and their utilization in a
breeding program.

A. hypogaea, OG 35-1 was previously reported to support
low levels of aflatoxin production (Kalia et al., 1988). However,
in the present study OG 35-1 supported substantial levels of

aflatoxin production. The present study substantiates the ge-
netic variability of aflatoxin production in the genus Ara-
chis. Wild Arachis species may be useful in developing
genotypes that inhibit aflatoxin production. We plan to test
all the available Arachis accessions at ICRISAT.

.
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RESUME

Production d’aflatoxines dans les graines d'espices spontanées d'Arachis

V.K. MEHAN, D. McDONALD, A K. SINGH, J.P. MOSS, Oléagineux, 1992, 47, N* 2,
p. 87-89.

La production d"aflatoxines a éié étudiée chez vingt-deux introductions d'especes spontanées
d'Arachis et chez cinq cultivars d"arachide (Arachis hypogaea L.). Toutes les accessions
d"Arachis et tous les cultivars d’arachide présentaient une production d'aflatoxine B.
Les esp2ces A. duranensis et A. cardenasii, dont la résistance quasi absolue 2 la production
d’aflatoxines avait €1é signalée auparavant, présentaient des teneurs importantes en aflatoxine
B, mais des différences significatives ont été observées entre les accessions des espices tes-
tées en ce qui concerne les taux de production d'aflutoxines. Dans le cas du génotype d'ara-
chide OG 35-1. dont on avait signalé auparavant le faible taux de production d°aflatoxines,
ce taux s’est avéré important.

Mots clés. —Especes d'Arachis, Arachis hypugaea. aflatoxine By, Aspergillus fluvus

RESUMEN

Produégién de aflatoxinas en las semillas de especies espontaneas de Ara-
chis :

V.K. MEHAN, D. McDONALD, A.K. SINGH, J.P. MOSS, Oléugineux, 1992, 47, N°* 2,
p. 87-89.

Se probaron veintidos introduciones especics espontaneas de Arachis y cinco cultivares de ma-
nf (Arachis hypogaea L.) para estudiar la produccién de aflatoxinas. Todas las incorporaciones
de Arachis y todas las variedades de! man{ presentaban una produccién de aflatoxina By. Las
especies A. duranensis y A. cardenasii, cuya resistencia casi absoluta a la produccién de afla-
toxina fue sealada anteriormente, presentaban contenidos importantes de aflatoxina By, pero
se observaron diferencias significativas entre incorporaciones de especies probadas referente
a las tasas de produccién de aflatoxina.

En el caso del genotipo del manf OG 35-1, cuya baja tasa de produccién de aflatoxina fue se-
falada con anterioridad, esta tasa reveld ser importante.

Palabras-claves. — Especies de Arachis, Arachis hypogaea, aflatoxina By, Aspergillus flavus
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