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A Method Of Screening Peanut Genotypes For
Resistance To Cercospora Leafspot'

H. A. Melouk* and D. J. Banks-

ABSTRACT

A detached leaf technique was developed for screening
peanut genotypes for resistance to leafspot caused by Cer
cospora arachidicola. Compound leaves offourcultivars of
peanut (Arachis hupogaea) and four wild peanut genotypes
were used in this study. Individual leafpetioles, each sup
ported by a foam plug, were immersed in Hoagland's solution
in 1 x 14 cm test tubes. Leaves were inoculated with C.
arachidicola by misting both surfaces with a conidial su
spension (2 x 1()4 conidia/ml) using a DeVilbiss atomizer
(No. 152). Test tubes with innoculated leaves were placed
in racks in a clear polyethylene chamber on a greenhouse
bench. Temperatures in the chamber averaged 26 ± 2 C
and 31 ± 2 C during night and day, respectively. Relative
humidity was maintained between 80 and 90% by hanging
wicks ofcheesecloth with their bases in water on both sides
of the chamber. Lesions appeared on leaves of susceptible
peanuts 8 to 10 days after inoculation and leaflet defoliation
started 18 to 21 days after inoculation. This screening tech
nique is reproducible, and requires a minimum of leaf tissue,
space, and fungal inoculum.

Key Words: Disease resistance, hypersensitive reaction,
peanut germplasm, sporulation, early leafspot.

Early leafspot on peanut (Arachis hupogaea L.),
caused by Cercospora arachidicola Hori, is a serious
disease worldwide. The disease syndrome includes
lesions on the leaves and subsequent defoliation as
the lesions increase in size and number. Early leaf
spot can be controlled by frequent applications ofap
propriate fungicides, but the most effective ones may
enhance development offungicide-tolerant strains of
the pathogen (4, 8). Therefore, an integrated program
ofmanaging leafspot diseases ofpeanut by using re
sistant cultivars and minimal amounts of fungicides
should reduce the rate oftolerant strain development
and simultaneously reduce peanut production costs.
Concentrated efforts are underway in the Southwest
to develop peanut varieties with resistance to Cer
cospora leafspots (3). This paper reports on a detached
leaf technique for preliminary screening of peanut
genotypes under controlled conditions, for resistance
to C. arachidicola. An abstract report of the method
has been published (9).

Materials and Methods
Compound leaves of four peanut cultivars, 'Comet', "Tamnut',
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'Spanhoma', and 'Florunner' (A. hypogaea L., section ARACHIS),
and four wild species, P. I. number 276233 ([GK 10596], A. sp.,
section RHIZOMATOSAE), 262141, (A. cardenasii Krap. & Greg.,
(nomen nudum) section ARACHIS), 276235 (A. chacoense Krap.
& Greg. (nomen nudum) section ARACHIS), and 338280 (A. sp.,
section ARACHIS) grown in greenhouse were used in this study.

The culture ofC. arachidicola used for inoculation ofdetached
leaves was isolated originally from a leafspot-susceptible peanut
cultivar 'Tamnut' grown in Hughes County, Oklahoma in 1976.
The fungus was cultured for production of conidia on a peanut
oatmeal-agar medium (10). Conidial suspensions were obtained
by flooding 15-20 day old cultures in petri-plates with sterile distilled
water, followed by filtration through four layers ofcheesecloth to
remove most of the mycelial fragments. Compound leaves from
test peanut plants were detached and individual leafpetioles, sup
ported by a foam plug, were immersed in Hoagland's solution (6),
in 1 x 14 ern test tubes. Both surfaces of the leaves were misted
with a conidial suspension (2 x 104 conidia/ml) ofC. arachidicola
using a DeVilbiss atomizer (no. 152). Test tubes with inoculated
leaves were then placed in racks in a fabricated clear polyethylene
chamber on a greenhouse bench. Temperatures in the chamber
averaged 26 ± 2 C and 31 ± 2 C during the night and day, respectively.
Relative humidity was maintained between 80 and 900/0 by hanging
wicks ofcheesecloth with their bases immersed in water on both
sides of the chamber.

Twelve compound leaves of each peanut genotype in the test,
representing four replications, were inoculated. Non-inoculated
leaves served as controls.

The number of lesions per leaflet and the number of leaflets
defoliated were counted and used as criteria for assessing infection
and disease development. Lesions per leaflet on all entries were
counted 3 weeks after inoculation, except for P. I. 276233, where
they were counted 5 weeks after inoculation. The percentage of
leaflet defoliation was recorded 4-6 weeks after inoculation.

Results and Discussion

Leafspot noticeable to the unaided eye (< 1.5 mm)
began to develop on detached leaves of 'Comet', 'Flo
runner', "Tamnut', 'Spanhoma', P. I. 262141 and P. I.
338280, 8 to 10 days after inoculation with C. arachidi
cola (Fig. 1). Only minute lesions (>0.5 mm) began
to appear 21 to 25 days after inoculating leaves ofP. I.
276233 (GK 10596) (Fig. 2). this differs from the find
ings ofAbdou et al. (lkwherein no reaction was noted
on P. I. 27633 (GK lu596) after inoculation with C.
arachidicola. No lesions had developed on inoculated
leaves of P. I. 276235 after 6 weeks incubation and
termination of the test. Leaflets with lesions « 1.5
mm) began to defoliate at 18-21 days after inoculation.
The average number oflesions per leaflet and leaflet
defoliation on inoculated leaves are shown in Fig. 3.

More than 90% of the lesions « 1.5 mm) on ino
culated leaves exhibited sporulation by C. arachidicola
after leaves were incubated on moist paper in petri
plates and under continuous fluorescent light (800
lux) at 23-25 C. However, the minute lesions (>0.5
mm) that developed on leaves of P. I. 276233 (GK
10596) failed to exhibit sporulation by the fungus,
and C. arachidicola could not be isolated from them.
This suggests that a hypersensitive reaction to in
fection by C. arachidicola had occurred following
inoculation.
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Fig. 1. Compound leaf from peanut cultivar (Tamnut) exhibiting
lesions 4 weeks after inoculation with Cercospora arachidicola.
Leaf petiole was supported by a foam plug and immersed in
Hoagland's solution in 1 x 14 em test tube.

PEANUT GENOTYPE

Fig. 3 Reaction of detached leaves from eight genotypes of peanut
to inoculation with Cercospora arachidicola.

The detached leaf inoculation technique has ad
vantages over inoculation of intact plant. It requires
minimal amounts ofinoculum ofC. arachidicola, which
grows slowly and sporulates poorly in culture (2, 7,
10,11). Also, it requires a minimum ofleaftissue and
working space. Forty peanut genotypes can be tested
at the same time in one m2 of space in an inoculation
chamber. We use this technique for preliminary
screenings oflarge numbers ofpeanut genotypes and
hybrids for resistance to C. arachidicola. The tech
nique, however, is not a substitute for field evaluation,
because reactions in the field may differ from those
in the greenhouse (5).
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