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Abstract

A field experiment was conducted to evaluate the effect of botanicals and bio-pesticides on sucking pest
management in cotton at Organic Farming Research and Training Centre farm, Vasantrao Naik
Marathwada Krishi Vidyapeeth, Parbhani (Maharashtra) during 2019-20. The population of sucking pests
viz., aphid, jassid, whitefly and thrips reduced significantly in the plots treated with microbial
biopesticide like NSKE 5% + Verticilium lecani and NSKE 5% + Metarrhizium anisopliae which
showed reduction in population of pests at the end of last spraying. The present study signifies the
importance of microbial biopesticides for ecofriendly and sustainable pest management indicating their
potential utility in supplementing the integrated pest management strategies of cotton.
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Introduction

Cotton (Gossypium hirsutum L.) is one of the important commercial crops popularly known as
‘King of fibre’ and ‘White gold’ of India. It provides 65% raw material to the textile industry
and contribute 1/3rd of total foreign exchange earning of India. Among the various factors
responsible for low productivity, insect pests are considered as major ones. In India about 184
insect pests have been reported to attack cotton crop causing 30-80% yield loss and constitute
as one of the major limiting factors in cotton production ™ 2. Sucking pests cause damage
throughout the crop period with significant decline in yield by being assimilate sappers, stand
reducers and light stealers. The yield loss of up to 21.2 percent [l and 28.13 percent [/ has
been reported due to sucking pests in cotton. Heavy infestation of sucking pests results in
yellowing of leaves leading to wrinkling and distortion. Further, secretion of honeydew leads
to growth of sooty mould which affects photosynthetic activity of the plants and eventually
seed cotton yield. For the management of sucking pests use of insecticides is the permanent
solution. Recent trend of organic farming and deleterious effect of chemical insecticides on
natural enemies has necessitated the alternative approach for economical and eco-friendly
management of insect pests. In this context microbial biopesticides attract considerable
attention and significant findings have been documented on efficacy of microbial biopesticides
in cotton and other various crops & %191,

Materials and Methods

To assess the effects of botanicals and bio-pesticides on sucking pest management in cotton,
field experiment was conducted at Organic Farming Research & Training Centre Farm,
Vasantrao Naik Marathwada Krishi Vidyapeeth, Parbhani (Maharashtra) during Kharif 2019-
20. Cotton variety NH-635 was dibbled at spacing of 60 x 30 cm and raised under organic
management practices. There were ten different treatments comprising of different botanicals
and bio-pesticides T1- NSKE 5%, T,- Bacillus thuringinesis 5 ml/lit, Ts- Beauveria bassiyana
0.5%, T4~ Metarrhizium anisopliae 0.5%, Ts- Verticilium lecani 0.5%, Ts- NSKE 5%+
Bacillus thuringinesis 0.5%, T,- NSKE 5% + Beauveria bassiyana 0.5%, Ts- NSKE 5% +
Metarrhizium anisopliae 0.5%, To- NSKE 5% + Verticilium lecani 0.5% and Tio- Untreated
Control (Table 1). Pure cultures of entomopathogenic fungi were obtained from Spawn
Production Unit, VNMKYV, Parbhani. All the treatments were replicated thrice in randomized
block design (RBD). Considering the economic threshold level (ETL) of pest during the
experimental period three sprays were given in the interval of 15 days and observations were
recorded on 1%, 3, 7t and 14" day after spraying. Five plants were randomly selected from
each net plot area and tagged for recording observations. Population of sucking pests viz.,
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aphid (Aphis gossypii G.), jassid (Amrasca biguttula biguttula
Ishida.), whitefly (Bemisia tabaci Gen.) and thrips
(Scirtothrips dorsalis Hood.) was recorded from three leaves
(top, middle and bottom) of each tagged plant and mean
population of each sucking pest was worked out.

Table 1: Details of treatments used in the experiment

Treatment Microbial insecticides
T1 NSKE 5%
T2 Bacillus thuringinesis 0.5%
T3 Beauveria bassiyana 0.5%
T4 Metarrhizium anisopliae 0.5%
Ts Verticilium lecani 0.5%
Te NSKE 5%+ Bacillus thuringinesis 0.5%
T7 NSKE 5% + Beauveria bassiyana 0.5%
Ts NSKE 5% + Metarrhizium anisopliae 0.5%
To NSKE 5% + Verticilium lecani 0.5%
T Untreated Control

Results and Discussion

Jassid population (Table 2) recorded in different treatments
under study revealed the significant suppression in all
microbial biopesticide treatments over control treatment.
However, application of NSKE 5% + Verticilium lecani (To)
consistently showed reduction in population of pests from
first to last spraying (from 1.82 to 0.87 no. of jassid
population per three leaves) over rest of the all treatments and
it was found at par with treatment Tg i.e., NSKE 5% +
Metarhizium anisopliae throughout first, second and third
spray. The population of pest found to be highest in pre-count
i.e., before spraying and it was decreasing with subsequent
spraying and was found to be lowest at the end of third spray.
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However, highest population of jassid was recorded in control
treatment. Whereas, the treatment Ts i.e., Verticilium lecani
was found on par with treatment Tg i.e., NSKE 5% +
Metarhizium anisopliae throughout first to last spray.

Thrips population (Table 3) recorded in different treatments
under study revealed the significant suppression in all
microbial biopesticide treatments over control treatment.
Whereas, application of NSKE 5% + Verticilium lecani
showed significantly superior reduction in population of pests
from first to last spray (from 15.13 to 3.85 no. of thrips
population per three leaves) over rest of the all treatments at
second and third spray but which was found at par with
treatment Tg i.e NSKE 5% + Metarhizium anisopliae at first
spray. However, highest population of thrips was recorded in
control treatment.

White fly population (Table 4) was significantly affected due
to all microbial biopesticide treatments over control. Whereas,
application of NSKE 5% + Verticilium lecani showed
significantly lowest population of pests at second and third
spray (from 0.75 to 0.47 no. of white fly population per three
leaves) over rest of the all treatments at second and third
spray which was found at par with treatment Tgi.e NSKE 5%
+ Metarhizium anisopliae. However, highest population of
white fly was recorded in control treatment.

Application of NSKE 5% + Verticilium lecani showed
significantly lowest population of aphids at first and second
spray (from 4.77 to 4.67 no. of aphids population per three
leaves) over rest of the all treatments and it was found at par
with treatment Tg i.e NSKE 5% + Metarhizium anisopliae at
first spray. However, highest population of white fly was
recorded in control treatment.

Table 2: Efficacy of different microbial biopesticides against jassid after spraying

15 Spray 2" Spray 3" Spray
Sr No. of Jassids/leaf No. of Jassids/leaf No. of Jassids/leaf
No. Treatments Precount 1 3 ! 14 Mean|Precount| 1 3 1| Mean|Precount 1 3 [ Mean
) DAS | DAS | DAS | DAS DAS|DAS|DAS|DAS DAS |DAS|DAS|DAS
427 |3.17|130|1.10]3.40
0,
T1| NSKE 5% (2.28) |(2.03)|(1.49)|(1.44)|(2.01) 265| 210 |[2.37|3.90(5.80(|3.54|2.10| 3.93 |227|2.70|2.97|2.97| 2.97
Bacillus 406 |4.16|4.00|4.10|5.27
T2 thuringinesis| (2.25) |(2.26)|(2.13)|(2.25)|(2.44) 432 | 5.00 |[5.30(5.57|6.20|5.52|5.00| 5.70 |4.47|5.60|4.90|5.17|5.17
Beauveria 420 |4.00|3.90]|3.69]|5.30
T3 bassiyana | (2.23) |2.22)|2.19)|(2.13)|(2.49) 422| 493 |5.00(5.40(6.03(5.344.93| 5.63 |5.33|5.57|4.83|5.34|5.34
Metarhizium| 4.27 |3.27(1.87|1.70 | 4.40
Ta anisopliae | (2.29) |(2.03)|(1.69)|(1.63)|(2.26) 3.10| 3.10 |[3.33|4.43|5.81|4.17|3.10| 4.10 |3.03|3.37|4.20|3.68| 3.68
Verticilium | 4.31 |2.65|1.00|0.90 | 1.77
Ts lecani (2.30) |(1.90)|(1.41)|(1.37)|(1.66) 213| 250 |1.80|1.53(2.67(2.13|2.13| 1.60 |1.70|2.40(3.60(2.33|1.60
NSKE 5% +
. 423 |[355(240|2.00|5.10
Te Bgcn_lus_ 2.28) |(2.12)|(1.82)|(1.71)|(2.41) 346 | 430 |4.60|5.22(5.90(5.01|/4.30| 5.10 |5.30|5.00(4.80(5.05|5.05
thuringinesis
NSKE 5% +
. 430 |271|153|0.93]|2.70
T7 Eeau_vena (2.28) |(1.90)|(1.55)|(1.38)|(1.91) 243| 190 [1.83|3.00(5.37|3.03/1.90| 3.50 |2.20(2.20|2.80(2.68|2.68
assiyana
NSKE 5% +
. 433 |217|0.87|0.75|1.63
Ts Metgrhlz_lum (2.30) |(2.03)|(1.36)|(1.30)|(1.61) 195| 190 |156(1.21|1.43|153|153| 1.40 |[1.03(1.63|2.37|1.61|1.40
anisopliae
NSKE 5% +
437 |205|0.77|0.50]|1.43
To Velgtéggrlllijm (2.32) [(1.87)|(1.32)/(1.22)|(1.52) 1.82| 117 |0.70|/1.03|1.37|1.07|1.07| 0.87 |0.93|1.53|2.30(1.41|0.87
Untreated 4,00 |4.17|4.26|4.20|5.67
T1o control 2.24) |(2.27)|(2.28)|(2.26)|(2.5) 446 | 550 |[5.83(5.90|6.20(5.86/5.50| 6.30 |5.53|5.70|5.00|5.63|5.63
SE 0.22 |0.10|0.12|0.03|0.16 | 0.08| 0.19 |0.15]/0.20|0.14|0.09/0.19| 0.11 |0.15|0.10(0.18 {0.06| 0.06
CD at 5% NS 0.30|0.36|0.12|0.48|0.25| 058 |0.46|0.62|0.43|0.29|0.58| 0.34 |0.46|0.31|0.55(0.19]| 0.19
CcVv 16.87 |08.11]/10.30/04.69(13.48|07.40| 17.15 |13.45[16.59|10.42|7.89|17.1| 9.06 |13.37/9.00|15.42|5.44| 5.44

~ 1263~


http://www.entomoljournal.com/

Journal of Entomology and Zoology Studies

http://www.entomoljournal.com

Table 3: Efficacy of different microbial biopesticides against thrips after spraying

1t Spray 2" Spray 3 Spray
Sr No. of thrips/ leaf No. of thrips/ leaf No. of thrips/ leaf
No.. Treatments Precount 1 3 7 14 Mean 1 3 7 14 Mean 1 3 7 14 Mean
DAS | DAS | DAS | DAS DAS | DAS | DAS | DAS DAS | DAS | DAS | DAS
T1 NSKE 5% 31.17 |18.10| 8.33 [14.37(17.87 |17.97(11.17| 7.20 | 9.27 | 11.50|{9.79| 5.73 | 2.10 | 6.84 | 5.80 |5.12
T2 | Bacillus thuringinesis 33.70 |20.27|15.17|25.03| 25.90 (24.01{18.30|13.50|15.27| 15.67 |15.69{10.03| 5.47 |{12.60| 10.03 | 9.53
T3 Beauveria bassiyana 33.10 |20.24|14.10|22.07| 25.04 |22.91{16.60|10.30|15.00| 15.26 |14.29| 9.23 | 5.30 |11.50| 9.50 | 8.88
T4 | Metarhizium anisopliae | 30.10 |18.93]10.03/19.10| 23.50 |{20.33|15.17| 8.10 |13.70| 14.00 |{12.74| 7.60 | 3.77 | 9.80 | 7.13 | 7.08
Ts Verticilium lecani 35.03 [15.10( 6.10 [12.57| 15.70|16.90/10.43| 6.17 | 8.00 | 10.13 |8.68 | 4.30 | 1.47 | 6.17 | 5.53 | 4.37
Te stﬁu‘i’;ﬁg}'ﬁ;ﬁ”'us 32.20 |19.10|12.10|20.05| 24.33 [21.56|16.17|10.30|14.80| 14.70 |13.99| 8.10 | 4.10 |10.03| 7.50 |7.43
T NSKEsaO/S"SaaBﬁ:“"e”a 32.00 [15.27|6.20 |13.13|17.50 |16.82|10.60| 6.27 | 8.30 | 10.20 | 8.84 | 4.47 | 1.50 | 6.20 | 5.70 | 4.47
Ty [VOKE S:ﬁ’i;g’l'f;:‘m'z'”m 34.13 |12.33]5.90 |11.50 12.00 |15.17|10.03| 6.03 | 8.00 | 10.00 | 8.52 | 4.10 | 1.40 | 5.67 | 4.97 | 4.04
T, | NSKE 5(;/(‘e’czgfﬁrt'c"'“m 30.20 |13.80| 6.03 |12.27|13.36 |15.13| 9.30 | 6.00 | 7.37 | 9.40 |8.02|3.80 | 1.20 | 5.50 | 4.90 | 3.85
T Untreated control 31.20 |28.50/20.13|28.00| 26.10 (26.79(21.30|18.10|15.83| 16.10 |17.83{12.00| 9.60 |15.00| 10.07 |11.67
SE 051 |0.22]0.15|0.17| 0.2 |0.16/0.11|0.17|0.21| 0.10 |{0.08| 0.13|0.13|0.10| 0.13 |0.09
CD at 5% N.S. [0.66|0.46|052| 059 |{0.50]|0.35]|0.50|0.62 | 0.30 {0.26|0.40 | 0.39 | 0.30 | 0.41 | 0.26
CV 1546 |847|7.08|7.12| 7.61 |6.39|5.39|9.37 {10.40( 6.31 |4.36 | 8.49 |11.05|10.24| 8.43 | 5.69
Table 4: Efficacy of different microbial biopesticides against whitefly after spraying
2"Spray 3"9Spray
Sr. Treatments No. of whiteflies/ leaf No. of whiteflies/ leaf
No. Precount | 1 DAS |3 DAS |7 DAS | 14 DAS | Mean |1 DAS|3 DAS|7 DAS|14 DAS |Mean
T1 NSKE 5% 1.77 1.47 0.90 0.60 1.30 1.21 | 0.83 | 0.53 | 0.53 1.37 | 0.82
T2 Bacillus thuringinesis 1.83 1.70 1.60 143 2.00 1.71 | 157 | 1.33 | 1.93 240 | 1.81
T3 Beauveria bassiyana 1.80 163 | 157 | 140 200 | 168 | 153 | 120 | 1.63 | 233 | 1.67
Ts Metarhizium anisopliae 1.77 1.50 0.90 0.70 1.40 1.25 | 0.83 | 0.57 | 0.60 147 | 0.87
Ts Verticilium lecani 1.70 1.30 0.70 0.50 0.80 1.00 | 0.68 | 0.43 | 0.40 1.20 | 0.68
Te NSKE 5% + Bacillus thuringinesis 1.73 1.57 1.03 0.73 1.90 1.39 | 0.90 | 0.83 | 1.03 217 | 1.23
T7 NSKE 5% + Beauveria bassiyana 1.77 133 | 0.83 | 0.60 121 | 115] 070 | 047 | 050 | 1.37 | 0.76
Ts | NSKE 5% + Metarhizium anisopliae 1.70 1.20 | 0.67 | 0.40 055 | 090 ] 063|027 | 0.20 | 117 | 057
Ty NSKE 5% + Verticilium leccani 1.50 1.13 0.50 0.33 0.30 0.75 ] 040 | 0.23 | 0.20 1.03 | 0.47
T Untreated control 1.87 1.73 1.70 1.63 4.00 219 | 1.80 | 1.67 | 1.93 2.67 | 2.02
SE 0.11 0.09 | 0.07 | 0.08 0.07 0.05 | 0.07 | 0.06 | 0.05 0.07 | 0.05
CD at 5% N.S N.S. 0.23 0.24 0.22 0.15 | 0.21 | 0.19 | 0.15 0.22 | 0.16
CVv 11.61 10.53 | 9.38 | 10.58 | 8.70 8.91 | 9.77 | 8.67 | 6.46 9.20 | 6.78
Table 5: Efficacy of different microbial biopesticides against aphids after spraying
1%t Spray 3" Spray
Sr. Treatments No. of aphids/ leaf No. of aphids/ leaf
No. Precount |1 DAS |3 DAS|7 DAS| 14 DAS | Mean |1 DAS|3 DAS|7 DAS|14 DAS|Mean
T1 NSKE 5% 14.30 8.03 | 3.30 | 1.03 0.73 548 | 9.93 | 467 | 260 | 450 | 8.36
T2 Bacillus thuringinesis 13.33 9.67 | 7.10 | 4.73 4,03 7.77 {17.30|18.50 | 22.03 | 21.10 |20.91
T3 Beauveria bassiyana 13.87 9.40 | 6.80 | 4.03 3.50 7.52 11250 |14.10|18.30 | 20.47 |17.51
Ty Metarhizium anisopliae 15.20 8.13 | 3.47 | 1.08 0.90 5.76 |10.17 | 6.63 | 403 | 5.17 | 9.56
Ts Verticilium lecani 13.87 7.43 | 293 | 0.90 0.50 513 | 9.13 | 340 | 210 | 3.60 | 7.49
Ts NSKE 5% + Bacillus thuringinesis 14.20 8.77 | 3.60 | 1.20 1.10 5.77 110.43| 7.33 | 6.10 | 9.50 |11.10
T7 NSKE 5% + Beauveria bassiyana 14.74 750 | 3.10 | 1.00 053 | 537|914 | 350 | 250 | 3.87 |7.66
Ts NSKE 5% + Metarhizium anisopliae 13.53 7.23 | 2.63 | 0.30 0.37 481 | 6.42 | 3.70 | 3.82 | 4.82 | 4.69
To NSKE 5% + Verticilium leccani 15.03 6.10 | 2.23 | 0.28 0.23 477 | 220 | 2.67 | 1.20 | 2.27 | 4.67
T1o Untreated control 13.90 10.30 | 9.40 | 547 5.10 | 8.83 |20.50|31.30|34.47 | 30.23 |28.72
SE 0.08 0.08 | 0.14 | 0.06 | 0.075 | 0.04 | 0.14 | 0.17 | 0.08 | 0.10 | 0.26
CD at 5% N.S. 0.25 | 043 | 0.20 0.22 0.14 | 0.44 | 053 | 0.26 | 0.31 | 0.88
CV 3.96 487 | 11.03 | 7.06 8.25 3.13 | 758 |10.21| 530 | 5.80 [14.12
Conclusion 2. The rate of reduction of jassid population in NSKE 5%
1. Application of NSKE 5% + Verticilium lecani and NSKE and Metarhizium anisopliae found to be lower than other

5% + Metarhizium anisopliae recorded effective
reduction of pest population among all the treatments and
found effective for pests like jassid, thrips, whitefly,
aphid.
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treatments. Metarhizium anisopliae and Verticilium
lecani shwed reduction in population of whiteflies after
each spraying for 7-14 days, but later on the population
increased rapidly as compared to rest bio pesticides.
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