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Abstract

The data on toxic effect of insecticides on the population of C. septempunctata (Linn.) in the applications
at different intervals based on population revealed that acephate (0.05) and fipronil (0.01) were found
highly toxic to C. septempunctata. The next toxic treatments were indoxacarb (0.01), chlorantraniliprole
(0.005), emamectin benzoate (0.005) and flubendiamide (0.01) which ranked in middle order of toxicity.
The spinosad (0.01) and pyridalyl (0.015) were proved to be the least toxic.
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Introduction

Cabbage, Brassica oleracea var. capitata L. is one of the important cruciferous vegetable
crops grown in India. It is grown more or less in all the states and is used as salad, boiled
vegetable, in curries, pickling as well as dehydrated vegetable. The total area under cultivation
of cabbage in India is 372 thousand hectares with an annual production to the tune of 8534
thousand tonnes with productivity of 18.3 metric tonnes [*l. The total area under cultivation of
cabbage in Rajasthan is 346 hectares with an annual production to the tune of 7588 tonnes. 4.
China is major cabbage producing country with 47 per cent of world followed by India with 12
per cent of world production [,

To evolve effective management strategy it is pertinent to study the abiotic factors of
environment in relation to pest population. The study was aimed in order to find out the
correlation of diamondback moth population and natural enemies in cabbage ecosystem with
the abiotic parameters to know the hospitable conditions for insect development. Insecticides
are used widely to control the insect pests of vegetables because of the easy adoption,
effectiveness and immediate control. Indiscriminate and irrational use of chemical insecticides
at higher dosages results in resurgence, resistance and residual problems. The diamondback
moth is a first crop pest reported to be resistant to DDT and now to almost insecticides
including biopesticides. The judicious use of chemicals with novel mode of action needs to be
implemented to manage this insect pest. There are many insecticides which have different
mode of action than the conventional ones. The diamide insecticides such as
chlorantraniliprole and flubendiamide a new class of insecticides that selectively target insect
ryanodine receptor (RyR), a distinct class of homo-tetrameric calcium release channel which
play pivotal role in calcium homeostasis in numerous cell types. Similarly the pyrroles, and
phenyl pyrazole insecticides block the GABA and glutamate gated chloride channels. These
novel insecticides in conjuction with other IPM approaches may play a pivotal role in devising
effective management strategy against diamondback moth.

A perusal of literature from all sources of information revealed that a meagre work has been
done on seasonal the adverse effect on natural enemies in cabbage ecosystem in Rajasthan.

Experimental

Materials and methods

The experiment was laid out in a simple randomized block design (RBD) with ten treatments
(insecticides) including control, each replicated thrice. The plot size was 2.25 x 2.25 m? with
row to row and plant to plant spacing of 45 x 45 cm, respectively.
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The first spray was done on 3 December 2015, by using a
knapsack sprayer. Second insecticidal application was made
three weeks after first spray and third insecticidal application
was made three weeks after second spray. The observations
on the natural enemies was recorded one day before
application of insecticides (pre-treatment population) and one,
three, seven and fifteen days after application of treatments
(post-treatment application). The second and third spray was
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done after rebuild of population and again the observation
were recorded at one day before and one, three, seven, and
fifteen days after the application of treatments. The adverse
effect of insecticides was thus assessed by recording the
population of ladybird beetle in each treated plot. The data
obtained one day before and one, three, seven and fifteen days
after spray were transformed into vX + 0.5 values and were
subjected to analysis of variance.

Table 1: Details of insecticides used

S. No. Insecticides Formulations Trade Name Conc. (%)
1. Spinosad 45 SC Tracer 0.01
2. Indoxacarb 145SC Avaunt 0.01
3. Chlorantraniliprole 18.5SC Coragen 0.005
4. Emamectin benzoate 5SG Proclaim 0.005
5. Chlorfenapyr 10 SC Lepido 0.01
6. Fipronil 5SC Regent 0.01
7. Flubendiamide 39.35SC Fame 0.01
8. Acephate 75 SP Asataf 0.05
9. Pyridalyl 10EC Pleo 0.015
10. Control (Plain water)

Results and Discussion

In the present investigation the toxicity of insecticides was
assessed on the basis of reduction of natural enemy
population. Since, the lady bird beetle, Coccinella
septempunctata L. has been recorded as the major natural
enemy in cabbage ecosystem, the observations on adverse
effect of insecticides was recorded on the same. The data on
toxic effect of insecticides on the population of C.
septempunctata revealed that all the insecticides were found
more or less toxic (Table 2). The treatment of acephate
(0.05%) and fipronil (0.01%) were observed highly toxic
which were supported by the findings of Kikuchi et al. (2013)

71 who reported that fipronil was harmful to natural enemies
of cabbage. The treatment of chloratraniliprole (0.005),
indoxacarb (0.01), flubendiamide (0.01), chlorfenapyr (0.01)
and emamectin benzoate (0.005) were observed moderately
toxic against the natural enemies. These results were
corroborated with the findings of [ 71 who reported that these
insecticides were moderately toxic to natural enemies. The
treatment of spinosad (0.01) and pyridalyl (0.015) were
observed least toxic to natural enemies. These findings are in
agreement with that of 1, who reported that indoxacarb and
pyridalyl as relatively safer for natural enemies.

Table 2: Effect of insecticides on the population of Coccinella septempunctata L. (per ten plants) on cabbage crop during Rabi, 2015-16

First spra Second spray Third spray

S. No. Treatments Conc.| Pre- One day Three | Seven | Fifteen One day Three | seven | Fifteen One day Three | seven | Fifteen Mean

treat day day day day day day day day day

1. Spinosad 0.01] 12.33 10.00 9.33 10.00 13.33 9.00 8.33 9.67 13.67 9.33 9.67 10.33 13.33 [10.64

(358) | (324) | 313) | 8324) | 372) | (3.08) | 2.97) | (319) | (376) | (3.13) | (3.19) | 329) | (3872
2.| Indoxacarb |0.01| 12.67 | 11.00 | 11.33 | 12.67 | 13.67 | 10.33 | 11.00 | 12.67 | 1433 | 11.67 | 12.00 | 13.33 | 13.67 [12.33
(362) | (339) | (344) | (362) | (3.76) | (3.27) | (3.39) | (3.63) | (3.85) | (3.48) | (3.53) | (3.72) | (3.76)
3./ Chlorantra  [0.005] 12.33 | 10.33 9.33 9.67 13.33 9.33 8.67 9.33 13.67 9.67 9.33 9.67 13.67 |10.64
Niliprole (358) | (329) | 313) | (3.19) | 372 | (3.13) | 3.02) | (3.13) | (3.76) | (3.19) | (3.13) | (3.19) | (3.76)
Emamectin 0.005 12.33 | 10.67 9.33 10.00 | 13.33 | 10.33 9.00 9.67 13.33 | 10.33 | 10.67 | 11.00 | 13.33 11
benzoate ) (3.58) | (3.34) | (3.13) | (324) | (372 | (3.27) | (3.08) | (319 | (3.72) | (329 | (334 | (3.39) | (3.7
5.| Chlorfenapyr |0.01| 12.00 | 10.67 9.33 9.67 13.67 9.67 8.67 9.33 13.67 9.67 10.00 | 10.33 | 13.33 |10.76
(353) | (334 | (3.13) | (38.19) | (38.76) | (3.19) | (3.02) | (3.13) | (3.76) | (3.19) | (3:24) | (329 | (872

6. Fipronil 0.01] 12.00 5.67 6.00 7.33 13.33 6.67 5.33 7.00 13.33 6.33 6.00 7.33 13.33 [8.43
(353) | (2.48) | (255) | (2.80) | (3.72) | (2.68) | (2.41) | (2.74) | (372) | (2.61) | (2.55) | (2.80) | (3.72)

7.| Flubendiamide |0.01| 12.33 | 10.67 9.67 10.33 | 13.00 9.67 9.33 10.33 | 13.67 9.00 9.33 10.00 | 13.67 [10.84
(358) | (334 | (319) | (329) | (367) | (3.19) | (3.11) | (3.29) | (3.76) | (3.08) | (3.11) | (3.24) | (3.76)

8. Acephate 0.05| 11.67 5.33 6.67 7.00 12.33 6.33 5.67 6.67 13.33 6.67 5.67 6.67 13.00 |8.23
(349) | (2.41) | (268) | (2.74) | (358) | (2.61) | (2.48) | (2.68) | (3.72) | (2.68) | (2.48) | (2.68) | (3.67)

9. Pyridalyl 0.015( 12.67 11.00 11.00 13.00 13.67 10.33 11.33 13.33 14.33 11.00 12.67 13.33 13.33 [12.38
(363) | (3.39) | 339) | (367) | 376) | (3.27) | 3.41) | (3.72) | (3.85) | (3.39) | (3.63) | 372) | (3.72)

10 Control } 12.67 12.33 12.67 13.00 13.67 11.67 12.67 13.67 14.33 12.00 12.67 13.33 13.67 12.95

(3.63) | (358) | (3.62) | (3.67) | (3.76) | (3.48) | (3.62) | (3.76) | (3.85) | (3.53) | (3.63) | (3.72) | (3.78) )

S.Emz+ 0.05 0.05 0.04 0.04 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.04 0.05
C.D.(P=0.05) NS 0.16 0.14 0.12 0.15 0.16 0.16 0.15 0.14 0.16 0.14 0.13 0.16

Data are presented are mean of three replications.

Figures in the parentheses are vX + 0.5 values
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