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enemies against Earias vittella and Helicoverpa armigera

in Bhendi ecosystem

Abstract

borers in the bhendi field.
Study design: Randomized Complete Block Design (RCBD)

Place and Duration of Study: National Bureau of Agricultural Insect Resources: (ICAR NBAIR)
Hebbal, Bengaluru and field evaluation at ICAR-NBAIR, Attur Layout, Bengaluru.(Latitude: 13.097221

Methodology: Two field tests were done at the entomological research farm, NBAIR-ICAR
Bengaluru, Karnataka, India, to evaluate the efficiency of the braconid parasitoids, B. brevicornis and
C. blackburni, against E. vittella and H. armigera on bhendi. Arka Nikita (IIHR) bhendi variety was
used for the two trials with different treatments. The release rates of parasitoids were decided based
on the parasitic potential studies, . . %
Results: In the first trial, among the treatments, a combination of T. chilonis + C. blackburni + B.
brevicornis and C. blackburni + B. brevicornis recorded the lowest pooled mean larval population
reduction over pre-treatment count of E. vittella and.were on par with each other, recording 40.19 %
and 37.27 %, respectively in—reduction—everpre-treatment—countfollowed by T. chilonis + B.
brevicornis (31.28 %), C. blackburni (30.90 %), B. brevicornis (28.64 %), Neem oil 0.5% (27.71 %),
Neem oil 0.5% + B. brevicornis (2546 %) and T. chilonis (25.32 %). A similar trend was also
observed in combination ©f T. chilonis '+ C. blackburni + B. brevicornis and C. blackburni + B.
brevicornis against H. armigera, which accounteds for 47.19 % and 37.22 % of reduction over pre-
treatment count in the respective, treatment combination of parasitoids. The next best treatments are
were T. chilonis + B, brevicornis (28.21 %), C. blackburni (26.56 %), B. brevicornis (22.21 %), Neem
0il 0.5% (20.37 %), T. chilonis (17.31 %) and Neem oil 0.5% + B. brevicornis (16.07 %)

Conclusion: From this study we recommend that, a-for bhendi fruit borers release of parasitoids like
T. chilenis + C: blackburni + B. brevicornis at 50,000+1000+1000 adults/ha, respectively in bhendi
field starting from 35 DAS at 15 days’ intervals of duration, two-time release of parasitoids is enough
later, they have augmented and reduce the population of fruit borer larvae effectively.

Key words: Bhendi, Fruit borer, Pests, Biological control, Natural enemies, parasitoids.
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1. INTRODUCTION

Vegetables are the best sources of vitamins and minerals and it helps to reduce malnutrition
problems and provide considerable revenue to farmers in a short period of time. Among the major
vegetables, Bhendi or Okra; (Abelmoschus esculentus (L.) Moench) is one such important crop that
belongs to malvaceaeeus family. It is one of the major contributors to the total global vegetable
production and it is believed to have originated from Ethiopia (Joshi and Hardas, 1976).

Among the biological constrains in okra cultivation, pest infestation is a prominent one. Fhere
are-several-As many as 72 insect pests species have been observed on bhendi. Viz-Among them
Okra shoot and fruit borers, Earias spp.; Okra fruit borer, Helicoverpa armigera (Hubner):=); Aphids,
Aphis gossypii (Glover); Leafhoppers, Amrasca biguttula biguttula (Ishida) and \WhitefltesWhitefly,
Bemisia tabaci (Gennadius) which cause considerable crop damage and are regarded serious pests
of bhendi (Srinivas Rao and Rajendra, 2002).

Among serious/major_insect pests, the bhendi shoot.and fruit'borers, Earias spp. and Okra
fruit borer, Helicoverpa armigera are the most destructive.and:primary limiting factor in both the
quantity and quality of bhendi fruit harvest. t-is-aThese widely spread insect pest that has been found

infesting bhendi, cotton, hollyhock, and safflower plants (Khan and Verma, [1946). It is reported that .-

23-54 percent of losses were observed in marketable yield [Rai et al-. (2014))

In order to prevent the losses caused by insects and to produce a quality crop, it is essential
to manage the pest population at the appropriate time with these—suitable control measures. To
mitigate the losses due to major pests of bhendi, a-huge quantity of pesticides is used in bhendi and it

short intervals are likely.to retain an unavoidably high level of pesticide residues, which is estimated
from okra fruits obtained from.non:lPM plots at Pesticide Residue and Food Quality Analysis
Laboratory (PREQAL), University of Agricultural Sciences, Raichur, Karnataka. The residues of
imidachloprid:(6.7.ppm), thiomethoxam (3.8 ppm), flubendiamide (7.9 ppm), chlorantraniliprole (6.5
ppm) were:identified in the harvested okra fruits, which are far above the maximum residue limits
(MRL), however no pesticides were detected in the okra fruits from IPM plot (Puwala et al., 2020).
Which may be highly hazardous to consumers? Further, the excessive reliance on chemicals has led
to the health problem in human beings and resistance in insect’s pests, resurgence of minor insect’s
pests, and creation of environmental pollution

Under such circumstances, the use of bio control agents in pest management is considered
an ecologically viable option to overcome the above problems. Their greatest strength is their
specificity as most are essentially nontoxic and non-pathogenic to animals and humans. This bio

control strategy involving potential natural enemies which can be successfully incorporated into a
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various lepidopteran larvae, notably the okra fruit borer complex. However, evidence on the efficacy
of natural enemies on okra pests is scarce in okra feildfield. Keeping these in view, the current studies
were conducted to compare the efficacy of natural enemies with previously advised practises against

okra fruit borers in-underthe field_conditions.

2. MATERIAL AND METHODS

The-methodelogies-adepted-and-materials-used-in-this experiments wasere carried out at the

evaluation was carriedout at ICAR-NBAIR, Attur Layout, Bengaluru (Latitude: 13.097221

Field evaluation parasitoids

Two field tests were done at;the entomolggical research farm, NBAIR-ICAR Bengaluru,«
Karnataka, India, to evaluate the “efficiencytof the braconid parasitoids, B. brevicornis and C.
for the two trials with different treatments (Table.1). The release rates of parasitoids were decided
based on the parasitic potential studies.

Table 1.Treatment details of field evaluation of selected natural enemies against bhendi fruit

bores

SI.No" | Treatments Dosage
2000 adults/ha
1,00,000 adults-/-ha

2000 adults/ha

B. brevicornis

Trichogramma chilonis
C. blackburni
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Neem oil 0.5%

T. chilonis +B. brevicornis

5ml/lit

50,000 + 1000 adults/ha
1000 + 1000 adults/ha

2.5 ml/ lit+ 1000 adults/ha
50,000+1000+1000 adults/ha

Untreated check. -

C. blackburni + B. brevicornis

Neem oil 0.5% + B. brevicornis

T. chilonis + C. blackburni + B. brevicornis

©| O Nl o O B W N -

»-'{Comment [A20]: If neem oil, you should have }

used some dispersant? Provide details.

azadirachtin based ready to use product from

Comment [A21]: Is this crude neem oil or
market.




The treatments were replicated thrice with a plot size of 4 x 5 m. Treatments were imposed at
15-day intervals three times. The sachet made up of tissue paper containing ready to emerge
cocoons of B. brevicornis and adults of C. blackburni were tied individually in the middle of the
treatment plots. The mouth of the sachet was tied after inserting a small piece of straw to facilitate the

exit of adults| Fer-Trichogramma chilonis triche-egg card was stapled in treatment block plants. Neem ,,.»r»-'[comment [A22]: Provide a plate/ picture for self
illustration.
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sowing).
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3. RESULTS

. n ¢ ey

Observations on the larval population showed that the larvae of E. vittella preferred to feed on
freshly formed and tender fruits, while, H. armigera did not show any preference for the stage of fruits.
However, the larvae of both species were rarely observed together in a single fruit. Results of both the
trials showed;that a combination of two braconid parasitoids viz., C. blackburni + B. brevicornis were
more effective and were on par with a-the combination of T. chilonis + C. blackburni + B. brevicornis
which is-was a most superior combination -of parasitoids in reducing the E. vittella and H. armigera

larval population (Table 2).

In the first trial, among the treatments, a—combinations of T. chilonis + C. blackburni + B.«------ { Formatted: Indent: First line: 0.5"
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brevicornis (31.28 %), C. blackburni (30.90 % ), B. brevicornis (28.64 %), Neem oil 0.5% (27.71 %),
Neem oil 0.5% + B. brevicornis (25.46 %) and T. chilonis (25.32 %). A similar trend was also
observed in combination of T. chilonis + C. blackburni + B. brevicornis and C. blackburni + B.
brevicornis against H. armigera aeceeunts—forwith 47.19 % and 37.22 % of reduction over pre-

were T. chilonis + B. brevicornis (28.21 %), C. blackburni (26.56 %), B. brevicornis (22.21 %), Neem
oil 0.5% (20.37 %), T. chilonis (17.31 %) and Neem oil 0.5% + B. brevicornis (16.07 %) (Table 2).

In the second trial, observations of the population of E. vittella and H. armigera revealed
similar trends as that of the first trial (Table.2). A significantly lower population of E. vittella and H.
armigera was recorded in the treatments involving the combination of T. chilonis.+ C;, " blackburni +

B. brevicornis and C. blackburni + B. brevicornis.

In previous study by Sangwan (1972) reported the-higher efficacy of Bracon kirkpatricki at
3000 adults/-ha and T. brasiliensis at 1,50,000 adults/-ha under field conditions against H. armigera
and Earias spp. on cotton. Efficacy of C. blackburni, B. kirkpatricki and Trichogramma spp. against
Earias spp. and H. armigera on cotton was also reported by earlier workers (Pawar and Prasad,
1988) in agreement with the present findings. Agarwal and Gupta (1986) and Forehand et al. (2006)
reported that mass releases of egg parasitoids, T. chilonis and T. acheae;; egg larval parasitoid, C.
blackburni and larval parasitoid, B. kirkpatriki during square formation stage, reduced the incidence of
fall three species Jof bollworms in cotton|
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Tg | T. 111 | 666 | 40.19 | 817 | 427 | 47.76 125 | 661 | 4719 | 116 | 594 | 4896
chilonis | 3 | (276 30 | (230 1 | @7 4 | (264
+ ClE4|f 5 | ) @6 |V @7 |)
blackbu | 8)* 77° 57
mi + B.
brevico
rnis

Ty | Untreat | 105 | 1055 | - 826 | 858 | - 125 | 1254 | - 116 | 129 | -
ed 5 | @40 30 | 310 0 | @368 2 L6
check | @34 | ) 9 | ) 36 | ) (7. (374

V) 8" 0

CD @ 005| NS | 005 NA | 0.04 NA | 113 N/A"-0.07

%

SE(m)+ 024 | 0.02 0.07 | 0.01 0.23. [0.37 0.16 | 0.02

CV. 379 | 7.33 152 | 745 319 | 684 241 | 750

"Values in the parenthesis are square root transformed

T*(Treatment): No. of larvae/10 plants (pooled mean of three rounds of releases)

PTC: Pre-treatment count

ROPTC **: Reduction over pre-treatment count due to parasitization

4. DISCUSSION

Chilonis. blackburni + B. brevicornis were more effective and were on par with thea combination of T.
chilonis + C. blackburni + B. brevicornis which is-was a most superior combination of parasitoids in

parasitizing the fruit borers larval population. |

Due to overlapping generations, pest stages will appear in a staggered manner in the field
condition. As a result, releasing a single parasitoid may not produce the desired results because-as
they exclusively target a specific stage of the pest. Indeed, releasing the combination of two or three
parasitoid species, they will attack the pests at different stages and it will be more effective. In the

present finding, combination of T. chilonis + C. blackburni + B. brevicornis recorded significantly lower
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blackburni + B. brevicornis. The combined release of C. blackburni and B. brevicornis at fortnightly
intervals, starting from flower initiation to pod development stage may give long term benefits in the

bio suppression of the fruit borers in-of okra in an ecofriendly manner.

From this study we recommend that, a—for bhendi fruit borers release of parasitoids lke-viz., T.

e

chilonis + C. blackburni + B. brevicornis at 50,000+1000+1000 adults/ha, respectively twice in bhendi

field starting from 35 DAS at 15 days’ intervals-of-duration—two-time-release-of parasitoids-is-enough
fater-they- which will be have-augmented on their own and reduce the population of fruit borers farsae
effectively.
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