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Abstract : The toxicity of spray schedules was evaluated against three predators which revealed that higher population of
spider, chrysopa and coccinellids were recorded in spray schedule S, (all the five sprays of Btk), S; (all the five sprays of
azadirachtin), Ss (all the five sprays of cow urine 5 %) and Sg (all the five sprays of cow urine 10 %) indicating their low
toxicity. The population of predators in these schedules was comparable to that of control. The treatments of synthetic
insecticides viz., methyl demeton, monocrotophos, deltamethrin, endosulfan, alphamethrin and imidacloprid proved highly
toxic to all the three predators resulting in their low population. The endosulfan was found less toxic to the predators than

all other synthetic insecticides.
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INTRODUCTION

he cotton ecosystem normally contains

beneficial insect predators and parasites in
appreciable proportions which frequently provide
partial to satisfactory pest control. The value of
preserving bio-agents as pest regulatory organisms
has been fully appreciated and better understood.
Most cotton agro-ecosystems have a rich complex of
naturally occurring entomophagous arthropods and
entomopathogenic micro-organisms. The
conservation of native natural enemies may be a
promising factor in combating cotton insect pests
problem in India. Chelonus blackburni Cameron,
Trichogramma achaeae Nagraja, T. brasiliensis
(Ashmead), Bracon spp., Chrysoperla carnea
Stephens, Coccinella septempunctata Linnaeus,
Menochilus sexmaculatus Fabricius and spiders have
been observed as potential parasitoids of key insect
pests of cotton and play an important role in the
cotton ecosystem. But, frequent insecticidal
applications over large area have marked harmful
effect on entire insect complex of the crop (Kakkar,
1981). In order to minimize the use of synthetic
pesticides and its ill effects on the environment and
to conserve the natural enemies in cotton ecosystem,
bio-pesticides need to be included in a spray

Table 1. Details of insecticides used

schedule at appropriate time, depending upon crop
growth and development. As such, development of
alternate plant protection technologies became
imperative. Realizing the fact, the present
investigation was undertaken to evaluate the relative
toxicity of spray schedules to natural enemies of key
insect pests of cotton in Semi Arid Agro-Ecosystem
of Rajasthan.

MATERIAL AND METHOD

The experiments were conducted at the research farm
of Agricultural Research Sub Station, Diggi, Tonk,
representing Semi  Arid  Agro-Ecosystem  of
Rajasthan. Field trials were laidout in Randomized
Block Design with four replications, sowing upland
cotton variety RST-9 (Gossypium hirsutum L.). The
crop was sown in the plots measuring 4.8x6.0 m
having row to row and plant to plant distances of 0.6
m and 0.45 m. All recommended agronomical
practices were followed from time to time to raise the
crop successfully as per Package of Practices
prescribed for the region.

Six spray schedules were evaluated for their toxicity
to natural enemies of key insect pests of cotton. The
insecticides used and spray schedule applied were as
detailed hereunder.

S. No. | Chemical/Common name Trade name Formulation Conc. /Dose
1. Azadirachtin Nimbecidine | 0.03 EC 5mi/L

2. Bacillus thuringiensis var. kurstaki (B.t.k.) | Dipel 8L 750 ml/ha
3. Imidacloprid Confidor 17.8 SL 75 ml/ha

4. Methyl demeton Metasystox 25 EC 250 g ai/ha
5. Monocrotophos Nuvacron 36 WSC 500 g ai/ha
6. Deltamethrin Decis 2.8EC 12.5gai/ha
7. Endosulfan Thiodan 35 EC 750 g ai/ha
8. Alphamethrin Farsa 10 EC 24 g ai/ha
9. Cow urine - - 5%

10. Cow urine - - 10 %
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Table 2. Details of spray schedules
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Schedule 1% spray 2" spray 3" spray 4™ spray 57 spray

S Azadirachtin Azadirachtin Azadirachtin Azadirachtin Azadirachtin

S, B.t.k. B.t.k. B.t.k. B.t.k. B.t.k.

S; Azadirachtin Imidacloprid B.tk. Deltamethrin B.t.k.

Sy Methyl Monocrotophos Deltamethrin Endosulfan Alphamethrin
demeton

Ss Cow urine Cow urine (5 | Cowurine (5 | Cowurine (5 | Cowurine (5
(5 %) %) %) %) %)

Se Cow urine Cowurine (10 | Cow urine Cow urine (10 Cow urine (10
(10 %) %) (10 %) %) %)

The population of predators and parasites of insect Chrysopa

pests of cotton were recorded in each treatment
including control at different time intervals after each
spray. Observations were made visually on 10
randomly selected and tagged plants from the middle
rows after one week of germination to harvesting of
the crop in early hours (before 8 AM) when insect
had minimum activity. The figures were converted
into suitable transformations for statistical analysis.

RESULT AND DISCUSSION
Spider

It is evident from Table 3 that the population of
spiders was present throughout the crop season and
varied from 1.75 to 3.50 per plant in untreated
control. The population of spider was minimum (0.50
to 1.50/ plant) in S, treated plots in which all the five
rounds of synthetic insecticides were given.
Endosulfan was applied as 4" spray in S, which was
not found so toxic in comparison to other synthetic
insecticides. When endosulfan was applied, the
population of spiders increased from 0.5 to 1.50 per
plant. The population of spiders also increased two
weeks after completion of the spray. In spray
schedule Ss, the population of spiders was more
(2.5/plant) in 1% round of spray (azadirachtin) and
when imidacloprid applied in 2" round spray, its
population went down to 1.0 per plant and increased
(2.25/plant) in 3 round of spray when Btk was
applied and again declined (1.0/plant) in 4™ round of
spray, when deltamethrin was applied. The
populations of spider were observed significantly
higher in the spray schedules (S;, S;, Ss and Sg)
comprising of repeated use of azadirachtin, Btk and
cow urine (5 and 10 %). than S4, in which only
synthetic insecticides were applied and S; in which
2" and 4" round of spray was of insecticides, but
less than the control plots. The population of spider
in S; and S, were statistically at par, whereas, the
population of spider in Ssand Sg were at par with that
of control. The present results are in agreement with
that of Mansour (1987) who reported that synthetic
insecticides were highly toxic to spiders feeding on
insect pests of cotton.

The data presented in Table 4 revealed that the
population of chrysopa started building up from 6
August and remained upto 27" September. The
higher population of chrysopa ranging between 1.50
- 3.00/plant was recorded in the untreated control
plot as compared to treated ones. Different
insecticidal treatments adversely affected the
population of chrysopa. The data revealed
significantly low population of chrysopa (0.00 —
1.75/plant) in schedule S, in which all the five
rounds of spray were of synthetic insecticides
followed by S; (0.25 — 2.00/ plant). Application of
eco-friendly insecticides like azadirachtin, Btk and
cow urine had less ill effect on chrysopa, as its
population varied between 0.5 to 2.75/ plant which
were close to the population of control plots.

The present results are in accordance with Adilov et
al. (1990) who did not find any adverse effect of Btk
on chrysopa. Yadav and Patel (1993), Schumutterer
(1996) and Deole et al. (2000) reported neem based
pesticides safer to chrysopa, however, adults of
chrysopa were repelled from egg laying on cotton by
spraying commercial neem products.

Coccinellids

It is evident from the Table 5 that the population of
coccinellids started to build up from 5™ August. The
higher population of coccinellids was observed in
untreated control plots (3.25-4.25/plant). The data
indicated that schedule S, had significantly less
population of coccinellids (0.5-2.00/plant) in which
all the sprays were of synthetic insecticides followed
by S; (1.25-3.75/plant) in which deltamethrin was
used in fourth and Btk in fifth spray. The application
of other treatments like azadirachtin, Btk and cow
urine had less harmful effect on coccinellids as its
population varied between 2.50-4.25/plant which was
close to control.

The present results are in agreement with that of
Ramamurthy et al. (2000b) who found endosulfan
safer to all stages of coccinellids than the treatment
of methyl demeton. The treatments of deltamethrin
was found highly toxic to adults of coccinellids by
Fayad and lIbrahim (1988), El-Ghareeb (1989) and
Dhawan et al.(1994) supports the present findings.



JOURNAL OF PLANT DEVELOPMENT SCIENCES Vol. 5 (1)

The present results are in accordance with those of
Hao et al. (1990) and Dhawan et al. (1990) who
reported monocrotophos toxic to all stages of

Table 3. Toxicity of spray schedules to the population of spiders
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coccinellids. The present results are in agreement
with Adylov et al. (1990) who did not find adverse
effect of Btk at different stages of coccinellids.

Spray Spiders (Neonates and adults) / plant*
schedule 1 2 1 2WASS | 1 WATS 2 1 2 1WA 2
WAFS | WAFS | WASS WATS | WAFth | WAFthS CS WACS
S
S1 3.00 2.00 2.75 1.25 1.25 2.75 2.50 2.50 1.75 1.75
(1.87) | (1.58) | (1.80) | (1.32) (132) | (1.80) | (1.73) (1.73) | (1.50) | (1.50)
Sz 3.00 2.00 3.00 1.50 1.25 1.50 2.50 2.75 1.75 1.75
(1.87) | (1.58) | (1.87) (1.41) (1.32) | (141) | (@73) (1.80) | (1.50) | (1.50)
S3 2.50 1.75 1.25 1.00 2.25 1.25 1.00 1.50 1.50 1.75
(1.73) | (1.50) | (1.32) (1.22) (1.66) | (1.32) | (1.22) (141) | (141) | (150
S, 1.25 0.50 0.75 0.75 0.50 0.50 1.00 1.50 0.50 0.75
(1.32) | (1.00) | (1.12) (1.12) (1.00) | (1.00) | (1.22) (141) | (1.00) | (112
Ss 3.00 2.50 3.00 2.00 1.50 1.50 2.75 2.75 2.00 2.50
(1.87) | (1.73) | (1.87) (1.58) (141) | (141) | (1.80) (1.80) | (158) | (1.73)
Se 3.00 2.25 2.75 1.75 1.50 1.50 2.25 2.50 1.75 2.00
(1.87) | (1.66) | (1.80) (1.50) (141) | (141) | (1.66) (1.73) | (1.50) | (1.58)
Control 3.50 2.75 3.50 2.25 1.75 2.00 3.00 3.00 2.25 2.00
(2.00) | (1.80) | (2.00) | (1.66) (150) | (1.58) | (1.87) (1.87) | (1.66) | (1.58)
S.Em.+ 0.08 0.07 0.08 0.06 0.06 0.06 0.08 0.08 0.06 0.12
C.D.
(P=0.05) 0.24 0.21 0.23 0.19 0.18 0.18 0.23 0.23 0.19 N. S.
* Mean of four replications.
WAFS- Week after first spray; WASS- Week after second spray; WATS- Week after third spray;
WAFthS- Week after fourth spray; WACS- Week after completion of spray
Figures in parentheses are V x+0.5 transformed values, NS- Non significant
Table 4. Toxicity of spray schedules to the population of Chrysopa
Spray Chrysopa / plant*
schedule 1 2 1 2 WASS | 1 WATS 2 1 2 1IWAC 2
WAFS | WAFS | WASS WATS | WAFth | WAFth S WACS
S S
S1 0 0 0.50 1.00 0.75 2.00 2.25 2.50 2.50 1.25
(1.00) | (1.22) (1.12) | (1.58) | (1.66) (173) | @.73) | (1.32)
S 0 0 0.75 1.25 1.00 2.00 2.25 2.75 2.75 1.25
(1.12) | (1.32) (1.22) | (1.58) | (1.66) (1.80) | (1.80) | (1.32)
S3 0 0 0.25 0.75 0.75 2.00 1.50 2.00 2.25 1.00
(0.87) | (112 (112) | (158) | (1.41) (158) | (1.66) | (1.22)
S4 0 0 0.00 0.50 0.25 1.00 1.50 1.75 1.25 0.75
(0.71) | (1.00) 0.87) | (1.22) | (141 (L50) | (1.32) | (1.12)
Ss 0 0 1.25 1.50 1.50 2.25 2.25 2.75 2.50 1.50
(132) | (141) (141) | (1.66) | (1.66) (1.80) | (1.73) | (141)
Se 0 0 1.00 1.25 1.25 2.00 2.25 2.50 2.50 1.50
(122) | (1.32) (132) | (1.58) | (1.66) (1L73) | (1.73) | (141)
Control 0 0 1.50 2.25 1.50 2.25 2.75 3.00 2.75 1.50
(141) | (1.66) (141) | (1.66) | (1.80) (187) | (1.80) | (1.41)
S.Em.+ - - 0.07 0.06 0.06 0.07 0.07 0.08 0.08 0.07
C.D.
(P=0.05) - - 0.21 0.17 0.16 0.21 0.22 N.S. 0.25 N.S.

* Mean of four replications.
WAFS- Week after first spray; WASS- Week after second spray; WATS- Week after third spray;
WAFthS- Week after fourth spray; WACS- Week after completion of spray
Figures in parentheses are V x+0.5 transformed values; NS- Non significant
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Table 5. Toxicity of spray schedules to the population of Coccinellids
Spray Coccinellids /plant*
schedule 1 2 1 2 WASS 1 2 1 2 1 2
WAFS | WAFS | WASS WATS | WATS | WAFth | WAFthS | WACS | WACS
S

S1 0 0 0 0 0 0 2.50 2.75 3.50 4.00
(1.73) (1.80) (2.00) | (212

S 0 0 0 0 0 0 3.25 3.00 3.75 4.00
(1.94) (1.87) (2.06) | (2.12)

Ss 0 0 0 0 0 0 1.25 1.25 3.50 3.75
(1.32) (1.32) (2.00) | (2.06)

Sy 0 0 0 0 0 0 0.50 1.00 1.75 2.00
(1.00) (1.22) (1.50) | (1.58)

Ss 0 0 0 0 0 0 3.00 3.00 3.75 4.25
(1.87) (1.87) (2.06) | (2.18)

Se 0 0 0 0 0 0 2.75 2.75 3.50 4.00
(1.80) (1.80) (2.00) | (212

Control 0 0 0 0 0 0 3.50 3.25 4.25 4.25
(2.00) (1.94) (2.18) | (2.18)

S.Em.+ - - - - - - 0.08 0.08 0.09 0.09

C.D.

(P=0.05) - - - - - - 0.22 0.23 0.26 0.27

* Mean of four replications.

WAFS- Week after first spray; WASS- Week after second spray; WATS- Week after third spray;
WAFthS- Week after fourth spray; WACS- Week after completion of spray

Figures in parentheses are \ x+0.5 transformed values
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