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ABSTRACT

Field experiment was carried out to determine the effectiveness of oil formulations of an entomogenous fungus, Nomurea rileyi
(Farlow) Samson on Helicoverpa armigera (Hubner) on chickpea at the field, Department of Plant Pathology, Dr.PDKYV, Akola. Results
showed that larval reduction increased in duration after spraying under field condtion. Two sprays of DC-Tron, soybean and sunflower
oil formulation were found very effective in reducing larval population, pod damage and increase in grain yield of chickpea. However,
endosulfan 35 EC 0.06 per cent treated plot recorded minimum pod damage and higher grain yield than the fungus formulation
treatments. On the basis of ICBR, endosulfan ranked first having 1: 21.14 ICBR followed by soybean oil (1:18.40), DC-Tron oil

(1:16.57) and sunflower oil formulation (1:16.38).
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INTRODUCTION

Chickpea[Cicer arietinum(L.)] ismost important
legume, occupying first rank in areaaswell asproduction
among the pulses grown in the country. Pod borer,
Helicoverpa armigera ( Hubner ) isan important major
pest of chickpearesponsiblefor itslow production. Due
to its direct attack on flower or fruiting bodies, high
mobility, voracious feeding and high fecundity, it has
assumed the status of key pest of many crops. Use of
chemical insecticides haswitnessed the alarming situation
in present agro-ecosystem creating health hazards to
the extent of human genetic level and this resulted in
increased interest towards biological control in recent
years.

Among the existing several entomogenous fungi,
Nomurea rileyi ( Farlow ) Samson is known to infect
mainly several economically important and polyphagous
noctuid pests namely H. armigera, Spodoptrea litura,
Trichoplusia ni, Achoea janata, Plusia sp. Etc (Ignoffo,
1981). Therefore, it hasgreat potential development into
myco-insecticide. In this context, attempts weremade to
prepare some efficient oil formulation of N. rileyi andto
evaluate their efficacy against H. armigera on chickpea
under field conditions.

MATERIALS AND METHODS

The experiment were conducted at the field,
Department of Plant Pathology, Dr.Panjabrao
Deshmukh Agriculture University, Akola(M.S.), during
the rabi season under irrigation condition in
Randomized Block Design with three replications
having plot size of 2.4x 4 m and sowing was done with

the ICCV-2 at the spacing of 30x10 cm. Two
applications of the fungus formulation in aqueous
suspension and oil in water emulsion by high volume
sprays were made. A first spray was undertaken on
reaching the economic threshold level (1-2larvae/ m
row) and second spray was given after 15 days on
reachingthe ETL again. In oil formulations, 0.05 ml of
each oil, 0.02 ml Tween-80 an 500 ml water was used
per plots and final concentration of fungus was made
2.39 x 10 °spores/ ml. Fresh kaolin based formulation
was used containing 10° spores/ ml @ 5 g/ liter.
Insecticide checks endosulfan 35 EC @ 0.06 per cent
concentration and untreated control for comparison.
Thetreatments detail s given in Tables. The observation
on per cent larval reduction 4, 8, and 11 days after
treatment (DAT) wasworked out by following formula:
Post treatment population

% larval reduction = X 100
Pre-treatment population

At the harvest, the per cent pod damage due to pod
borer was cal culated as per the following formula:

Total no. of damage pods
% pod damage =

Total no. of healthy pods X 100

Yield performance of the crop in response to
different treatment at harvest the grainyield per plot was
recorded and converted it on hectare basis. The datathus
collected for two years were pooled in respect of per
cent reduction in larval population and per cent pod
damage due to H. armigera were transformed into arc
sin and sguare root values, respectively as per Gomez
and Gomez (1984) and along with yield data were
subjected to statistical analysis.
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RESULTS AND DISCUSSION

Larval reduction:

The pooled data regarding the larval reduction of
two seasonswere statistically significant (Table 1). Larval
reduction increased with an increase in duration after
spraying under field condition. Among the formul ation of
N. rileyi , DC-Tron, soybean and sunflower oil were highly
efficient in reducing the larval population and exhibited
73.49, 72.39 and 68.84 per cent reduction. Sesamum,
coconut and kaolin were equally effectivein reduction of
H. armigera and recorded 64.52, 64.12 and 60.72 per
cent larval reduction. Minimum i.e. 52.52 per cent
reductionin popul ation was observed in spray of groundnut

Nb. Treatment ZA)Iarvd mogallty a DAE
1 Groundnut oil + Nr 9.84 32.53 52.52
(18.17)* (34.70) (46.44)
2. Sunflower ail + Nr 15.62 44.65 68.84
(22.99) (41.86) (56.16)
3. Sesamum oil + Nr 14.86 41.08 64.52
(22.412) (39.78) (58.58)
4, Soybean oil + Nr 19.86 48.74 72.39
(26.12) (44.26) (58.46)
5. Coconut oil + Nr 14.66 39.55 64.12
(22.28) (38.90) (53.27)
6. DC-Tron + Nr 20.02 49.01 73.49
(26.26) (44.44) (59.19)

7. Water + Nr 10.92 34.54 56.31
(19.15) (36.00) (48.65)

8. Kaoline based 1257 37.15 60.72
(20.53) (37.47) (51.23)

9. Endosulfan 0.06% 70.88 82.61 90.73
(57.41) (65.48) (73.94)

10.  Contral 3.14 8.86 13.46
(10.75)  (17.22)  (21.47)

F’ Test Sg Sg Sg

SE. + 0.64 0.85 0.79

C.D. (P=0.05) 1.92 2.54 2.34

*Figures in parentheses are arcsin transformed mean values

oil formulation. Amongst theall thetreatments, endosulfan
0.06 % expressed higher reduction (90.73 %) inthelarval
population of H. armigera.

Pod damage:

Pooled data on per cent pod damage as influenced
by different treatments over two seasons are tabulated in
Table 2. Theformulationsand chemical insecticidewere
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S Trestment Yopod damage  vigy (kgha)
1. Groundnut oil + Nr 10.35 (3.20)* 1042
2. Sunflower oil + Nr 6.65 (2.57) 1334
3. Sesanumoil + Nr 7.39 (2.71) 1298
4.  Soybean oil + Nr 6.08 (2.45) 1370
5. Coconut ail + Nr 8.41 (2.88) 1275
6. DC-Tron+ Nr 6.09 (2.45) 1373
7. Water + Nr 9.44 (3.06) 1155
8.  Kaolinebased 8.59 (2.92) 1224
9. Endosulfan 0.06% 5.04 (2.26) 1592
10. Control 15.53 (3.94) 871
F’ Test Sg Sg
SE. + 0.11 43
C.D. (P=0.05) 0.32 146

* Figures in parentheses are square root transformed mesn values

effective in reducing the pod damage. Minimum pod
damage was observed dueto endosulfan (5.04 %) followed
by soybean (6.08 %) , DC-Tron (6.09 %), and sunflower
oil formulation (6.65 %). These treatments were equally
efficient in reducing pod damage. Higher larval reduction
due to endosulfan, soybean, DC-Tron and sunflower oil
formulations must havereflectedinthelower pod damage.
Pod damage in untreated control as 15.53 per cent which
wassignificantly higher than all other treatments.

Grain yield:

Grain yield differences (Table 2) are statistically
significant. All thetreatments produced significantly higher
grainyield than that of control. Maximum grainyield was
harvested from the plots sprayed with endosulfan (1592
kg/ha) followed by DC-Tron (1373 kg/ha) and soybean
oil formulation (1370 kg/ha). The next effectivetreatments
viz. sunflower oil (1334 kg/ha),sesamum oil (1298 kg/ha),
coconut oil (1275 kg/ha) and agueous spray of N. rileyi
weremoderately effectiveinthisregard. Maximumyield
was obtained in endosulfan, DC-Tron ail, soybean oil and
sunflower oil formulation with consistently higher larval
reduction and less pod damage.

Incremental cost benefit ratio (ICBR):

The data on the impact of management of H.
armigera due to different treatments and its economical
returnsover two seasonsare presented in Table 3, though
confirmed that application of endosulfan alone gave
maximum benefits with highest ICBR of 1:21.14, while
among the oil formulations of N. rileyi i.e. soybean oil
formulation emerged as the second best economically
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