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V. S. BHATNAGAR

IPM Priyeer on Food Crops in the Sahel, FAQ Office,
B P 154, Dakar. Senegul

Present address: Pest Management Consultant, C-30,
C-Scheme, Jaipur 302 001, India

Tae Sahelian zone extends between the Sahara mn
the North and the Sudanic zonre in the South'.

Rainfall has been the crucial element throughout the
Sahel. Entomological surveys under the Integrated
Pest Management project were concluded in De-
cember 1986 in Senegal where the average annual
rainfall 1s on a continuous decline. For example, at
Nioro-du-Rip  1n the district of  Kaolack
(latitude : 13° 45 N} in Senegal, where most surveys
were concentrated, the average annual rainfall was
916 mm during 1945-67, 680 mm dunng 1968-82
and only 571 mm during 1983-86. Whule the drought
has remained a principal enemy in the Sahel,
damage to cowpea Vigna unguiculata (L.} Walp and

Table 1 Cardiochules complex recovered in the entomological survevs, Senegal 1981-86
Association
Spectes of Insect
Cardiochules Flora pest Remarks

[dentified up to species level by taxonomists

C. coelofrons Pearl mllet

sp. 1.
C. punclatus Pearl mullet
Szeplhgen
Maize
C sahelensis Pearl miller R
spon.
Wild nullets R.
C. 1eviaceus Pearl mullet
Krechboumer
C. hvaregatus Acanthosper— H
Szephigeti mum hispidiom
DC.
Cow pea and H
Sorghum
Maze H.
Peart milict H
R

Umdentuibied speaes

Cardiodhiies Muize, sorghum

. rrmgerd

Marasnua sp

From malase trap i August:
rare

From malamse trap 1 July-
August, females predommant
From malmise trap in September-
October: Females predominant
Up o 3% larvae  successtully
parasitized an addition 10 cqual
proportions directly kidled by the
parasite larvae; August=October,
predom:nant  in malase  trap
collections
Rare: October
From malaise
Tdig

Up 1o 7% parasiuzatson: June-
August

albipuenciella

athipuncrelia

trap collecnons;

drnugera

drmgera July=September, surveys mude-
quate to revedl ccononuc IMmporta-
tance.

Up to 30° larvae paravnzed;
August—September.

Up to 40%% larvae parasiticed,
Anguent—October

Up 10 9% lanvac successtully
patasitized, August~October

arnngerg

albipunctella

Up to 5% larvae  successtully

sp C and peail parastized. July—Aug
mitet
Cardiochiles Maize, sorghum Myihumna Augusi—September,  surveys n-
sp, D and pearl lotey: adequate o reveal  economic

mullet
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maize Zea mays L. by noctuid pod borer Heliothis
armigera (Hb.) and on pearl millet Pennisetum
americanum (L.) by H. armigera and noctuid millet
spike worm Raghuva albipunctefla de Joannis
further accentuated production deficiencies. One of
the main causes of these pest problems is the rapid
depletion of natural enemies as a result of prolonged
drought and an alarming increase in the use of
subsidised pesticides in Senegal’.

Entomological surveys on noctuid and pyralid
pests on food crops in Senegal resulted in the
recovery of seven species of Cardiochiles (table 1).
Of these two new records are Cardiochiles variegatus
Szephgeti attacking early instar larvae of both H.
arnigera and R. albipunctella and Cardiochiles
sahelensis sp.n. attacking early instar larvae of only
R. albipunctetla. In view of the high level of natural
control of H. armigera larvae by C. variegatus in the
drought hit Sahel, an efficient searching capability of
early instar host larvae by the parasite adults in dry
land cereals and grain legumes® and with the absence
of any species of Cardiochiles on H. armigera in the
Indian sub-continent, C. variegatus becomes a highly
potential biological control candidate for import
against H. armigera on grain legumes in India.

Identification of Cardiochiles complex by T.
Huddleston (British Museum) and A, K. Walker
(CAB International Institute of Entomology), UK is
gratefully acknowledged. The survey was financed
by the USAID Project 625-0928-85 and the rainfall
data were generouwsly provided by the National
Institute of Agricultural Research, Senegal.
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ConTiNuous use of fungicides in spray programmes
may develop resistance in the pathogens under
selection pressure and a fungal strain may develop
which 1s simultaneously resistant to two site-specific
inhibitors with diffcrent modes of action’. If, under
the selection pressure of one such substance, speci-
fically resistant strains accumulate in a fungal popu-
lation, their further reproduction may be prevented
by the simultaneous use of another chemical.
Hence, alternate and combined use of conventional
fungicides such as copper oxychloride, ziram and
mancozeb was made in order to see the develop-
ment of resistance to aluminium ethyl phosphite in
Pythium aphanidermatum. /

Poisoned food technique was used to study the
effect of continuous and alternate treatments with
two fungicides and a mixture of both on the develop-
ment of fungicide resistance in P. aphanidermatum.
The resistant strain of P. aphanidermatum (UVPA)
was cultured for five successive passages on glucose
nitrate agar plates containing 2X MIC of aluminium
ethyl phosphite (3000 pg/ml), aluminium ethyl
phosphite alternating with copper oxychloride
(1500 pg/ml), ziram (10 pug/mb) and mancozeb
(1500 ug/ml) and a mixture of aluminium ethyl
phosphite and the above mentioned fungicides one
at a time. All concentrations were used on active in-
gradient basis®. The 1esistant strain of the pathogen
was developed through UV irradiation of wild sensi-
tive isolates. MIC of wild semsitive polates was
1500 pg/ml. The mycelial suspension exposed to
UV (for 30 min at 10 em distance) was plated onto
the agar medium containing 2X MIC of alunminiom
ethyl phosphite. Colony growing on this 2X medium
was considered to be that of the resistant mutant,
Concentrations (2.1.) of the conventional fungicides
used are genewally recommended for the manage-
ment of diseases of various crop plants®. In each
passage, linear mycelial growth was measured after
12 duys, The increase in the mycelial growth from
pussage to passage was employed as the enterion for
the development of resistance.

When 1% aphanidermarim wis  treaed  con-
tinuously with aluminium ethyl phosphite, the resis-



