ICAR

Indian Journal of Agricultural Science81 (5): 450-4, May 2011

Development and validation of integrated pest management strategies for
Bt cotton under rainfed ecosystem
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ABSTRACT

Integrated pest management (IPM) module was developed and evaluated for traldsgetian during 2007-08
and 2008-09 at Dharwad and its performance was compared wigt ¢flewn under recommended plant protection
and nonBt with integrated pest management. In integrated pest management modules i dothell as nomt
cotton hybrids, included use of imidacloprid treated seeds, two sprays with imidaclopws)(@0d acetamiprid (20
sP) for sucking pest complex, trap cropping with okdelmoschus esculentds.) Monech, spraying of 5% neem,
Azardicta indica(L.) Juss seed kernel extract, detopping of shoot tip at 80 days after sowing; installation of pheromone
traps and need-based application of insecticides for bollworm management. Recommended plant protection module for
Bt involved only selective insecticides for sucking pests and bollworms. Results indicated low. population of sucking
pests inBt integrated pest management, followed by Bo@nd Bt recommended plant protectidBt integrated pest
management registered 0.22 to 0.30 larvaldelicoverpa armigergHubner)/plant.compared to 0.32 and 0.29 larvae/
plant in recommended plant. protection and 0.54 and 0.72 larvae/plant Bt imegrated pest management during
2007 and 2008, respectively. Fruiting body damage remained 3.24 and 3.8t%niaegrated pest management as
compared to 3.37 and 3.75% and 7.72 and 6.31%t irecommended plant protection and. riénintegrated pest
management, respectively. Similar trend of incidence was observed in case of pink bollworm across the genotypes and
modules.Bt genotypes with integrated pest management resulted higher seed cotton yield of 3.13 and 2.59 tonnes/ha
compared to 3.06 and 2.39 tonnes/h&tmecommended plant protection and 2.86 and 2.14 tonnes/ha Bt nath
integrated pest management in 2007—-08 and 2008-09, respectively. The net¥e&8ragq and 61 350/ha) was more
from Bt integrated pest management as compare®t tecommended plant protectiot §7 676 and 55 403/ha) and
nonBt integrated pest managemefittl 155 and 43 633/ha) in both seasons.

Key words: Bt integrated pest management, recommended Plant ProtectioB} huegrated Pest Management, Pest
incidence, Seed cotton yield

After the introduction oBt cotton, a-change in the pest for longer duration (>5 months) as the expression of Cry
scenario has been observed, especially sucking pests antiAc declines with the plant age (Krantti al. 2005). The
diseases emerged as major pests because of the Cry 1Ac deltaiiting bodies formed in the later part of the season became
toxin present.in thBt cotton which provides protection only prone to the attack of pink bollwornPgctinophora
for lepidopteran pests (Kranthi and Kranthi 2004). Variations gossypeilla(Saund.)]; therefore, the farmers have to apply
in the larval survival of lepidopteran pests had also beenchemical insecticides. Under these circumstances, there was
correlated to differential expression of Cry 1Ac in various a need to develop integrated pest management module to
plant parts among the commercial cultivarsBafcotton contain the emerging insect pests and diseases.
(Adamczyk and Douglas 2001). Moreover, the situation
aggravated in the states where the crops remained in the field MATERIALS AND METHODS
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integrated with Okra as trap crop, installation of pheromonerecorded on whole plant basis. The damage to fruiting bodies
traps and use of selective insecticides, viz Acetamiprid 20(squares/flowers/bolls) was recorded based on the total
SP, NSKE 5%, Acephate 7&Pand ] Cyhalothrin 5=C during number and damaged fruiting bodies in each plant. The
the cropping season 2007-08. Almost similar spray scheduldruiting bodies both shed and intact on plants were taken into
in addition to Imidacloprid 208L and Profenophos 56c account for calculating the per cent damage. The observations
insecticides sprays excludifgCyhalothrin 5=C spray were on flower rosetting, number of pink bollworm larvae/25 green
followed during 2008-09. Whereas the Bt recommended bolls and per cent green bolls damage were recorded both in
plant protection module comprised only chemicals, viz Btand nonBt IPM and recommended plant protection blocks.
Acetamiprid 20sP, [] Cyhalothrin 5eEC, Acephate 7P, At the time of each picking, the ' number of good and bad
Imidacloprid 200sL, Profenophos 5@C and Quinolphos  opened bolls and locule damage were recorded from 25
25 EC during consecutive seasons. In non-Bt IPM module, randomly selected plants. The data was averaged to per plant
in addition to the IPM components followed in Bt IPM and presented as-good opened bolls/bad opened bolls/per
module additional components, viz detoppifigghorelease plant. Cotton yield was recorded from 5 randomly selected
and H&PV spray were followed during both the seasons. plots of 6 m x'5 m from each demarcated replications both in
Each module was laid out on an area of 0.4 ha and separateititegrated pest management and recommended plant
by a row of maize, cowpea with 1.5 m buffer area distance.protection blocks separately and from the entire block also.
Each module was divided into five equal blocks to serve asLater, the data was presented as seed cotton yield/ha.for the
replication for recording observations and to meet statistical respective module.
analysis. The pest management interventions were carried
out only when the pests crossed economic threshold level. RESULTS Q! SCUSSION
In all the modules the cotton seeds treated with imidacloprid  In the present investigation incidence of sucking pests
70wswere sown in order to manage the early sucking pestsremained low inBt integrated pest management as well as
Observations on the population and incidence of insectnon-Btintegrated pest management modules as compared to
pests were recorded on 25 randomly selected plants in eacBt recommended plant protection (Table 1). The extent of
block at 10 days interval in each.module avoiding border reduction<in aphids, thrips, jassids and mirid bug population
rows. Thus, each.module served as treatment and block as Bt.integrated pest management block was 11.25, 19.89,
replication for statistical analysis. Population of mirid'bug 7:95 and 32.57% during 2007-08 and 2.22, 0.522, 3.15 and
was recorded after 60 days after sowing. Later the populatior6.50% during 2008—09, respectively, oBirrecommended
was worked out per 25 squares. The egg population ofplant protection and 7.43, 10.12, 10.43 and 6.50 during 2007—-
Helicoverpa armigeravas recorded starting from 40 days 08 and 12.61, 3.71, 0.87 and 5.73%, respectively, over non-
after sowing and continued till 70 days after sowing on Bt IPM during 2008—-09. Two additional sprays of chemical
central terminal growing shoot, flower buds-and squares.pesticides, ie imidacloprid and acetamiprid provided
Similarly the incidence of. armigeralarvae was also | protection from the sucking pests. The present findings are

Table 1 Sucking pests, American bollworm population and damage in different treatments

Treatments Aphid/3 leaves Thrips/3 leaves Jassids/3 leaves  Mirid bug/25 squares
2007-08 2008-0s 2007-08 2008-U9 2007-08 200s8—09 2007-08 2008-09

Bt Integrated Pest Management 13.69 3.81 17.48 10.11 2.26 3.88 8.71 1.15
Recommended Plant Protection 17.68 5.83 21.82 11.89 2.89 3.49 6.60 1.23
Non Bt " Integrated Pest Management 14.95 4.37 19.45 9.50 2.17 3.41 6.83 1.22
tvalue Bt Integrated Pest Managemeust 0.87 0.06 2.58 0.61 0.56 0.41 0.73 2.28
Recommended Plant Protection
Bt Integrated Pest Managemerstnon 0.76 171 1.12 1.05 0.76 0.11 0.65 0.40
Bt Integrated Pest Management
ABW eggs/plant ABW larvae/plantSquare damage (%) Boll damage (%)
Bt Integrated Pest Management 4.10 3.87 0.22 0.20 1.93 1.55 3.24 3.57
Recommended Plant Protection 8.02 6.63 0.32 0.29 2.19 1.74 3.37 3.75
NonBt Integrated Pest Management 3.98 3.93 0.54 0.72 7.16 6.48 7.72 6.31
t value Bt Integrated Pest Managemeust 5.26 11.56 0.94 0.29 0.17 0.06 0.26 12.33
Recommended Plant Protection
Bt Integrated Pest Managemeust 0.18 0.24 7.08 5.45 11.29 18.37 6.71 9.55

non Bt Integrated Pest Management

Table ‘t’ value 2.02
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in agreement with the reports of Bhemanna and Patil (2003)armigeraategg density as reported by Udiketial. (2004).
who reported stem as well as shoot smearing of the cotton Modules withBt genotypes registered significantly less
plants with imidacloprid was the best treatment in reducing fruiting bodies damage (squares, green bolls and shed
the early season sucking pests without affecting the naturareproductive parts) compared to the module with Bon-
predatory population. genotypes. Amond@t and nonBt genotypesBt recorded
Irrespective of the module®t genotypes registered significantly less fruiting body damage (Tablel), indicating
significantly less population of American bollworm larvae the suitability ofBt genotypes as effective components of
due to the resistance afforded by Cry proteiBtigenotypes. integrated pest management. Within BtetreatmentspBt
Due to trapping of okra, significant reduction in the number integrated pest management recorded less locule damage as
of ABW eggs was observedBiintegrated pest management compared t®t recommended plant protection. The reduction
and nonBt integrated pest management blocks as comparedn square and boll damage was to the tune of 11.87 and 3.86%
to Bt recommended plant protection (Table 1). The reductionand 73.04 and 58:03 during 2007 and 10.91 and 5.46 and
of larval population in case of ABWas to the tune of 31.25 72.99 and 44.53% ovest recommended plant protection
and 31.03% and 59.26 and 63.51% oBerecommended and nonBt integrated pest management/during 2008-09,
plant protection and noBt integrated pest management respectively. Retention of early formed bollBingenotypes
during both the seasons. Okra as a component of IPM ha®wing to the inherenBt toxic effect'and suppression of
helped in reducing the American bollworm eggBis well bollworm incidence resulted in more number of good opened
as nonBt integrated pest management treatments asbolls in bothBt integrated pest management aRt
compared to recommended plant protection. The presenrecommended plant protection modules during both the
observations corroborate with the findings of Duraimurugan seasons.
et al (2005) who supported the inclusion of okra as a trap. Modules withBt genotypes registered significantly lower
crop in cotton for suppressing the egg layinglodrmigera. incidence of pink bollworm incidence. Bot integrated
Further Patiet al (2003) and Yenagi (2006) found that okra pest management as wellBtsecommended plant protection
could serve as an effective trap crop to trap bollworms eggrecorded significant lower incidence of rosetted flower,
load in transgenic cotton: Similarly, nipping has been proved number of green boll and locule damage as compared to non-
as cultural paradigm for effective managementHof Bt (Table 2). The extent of reduction in per cent rosetted

Table 2 Green boll and locule damage, rosette flowers and pink bollworm larvae in different treatments

Treatments Green boll Locule damage Rosette flowers/  pink bollworm larvae/
damage (%) (%) plant 25 green bolls
2007=08 2008-09 2007-08 2008-09 2007-08 2005-09 2007-08 2008-09
Bt Integrated pest management 3.22 1.72 3.64 2.29 0.10 1.09 3.07 2.50
recommended plant protection 3.35 1.76 3.89 2.36 0.13 1.11 2.87 2.67
Non Bt Integrated pest management 10.94 9.02 14.93 14.24 0.21 3.53 14.50 13.31
tvalue Bt integrated pest management vs 0.24 0.054 0.77 0.083 0.90 0.17 1.32 0.20
recommended plant protection
Bt integrated pest managementvs 8.42 3.03 20.70 9.26 2.41 7.76 5.57 4.50

non Bt Integrated pest management

Table ‘t" value 2.02

Table 3 Natural enemies in different modules

Treatment Coccinellids/plant Chrysopha/plant
2007-08 2008-09 2007-08 2008-09
Bt Integrated pest management 3.60 4.41 0.59 1.80
Recommended plant protection 3.00 2.30 0.20 1.40
Non Bt Integrated pest management 2.80 3.34 0.26 1.58
t value Bt integrated pest management vs 20.0 91.87 56.1 28.57
Recommended plant protection
Bt integrated pest management vs 28.57 32.03 126.62 13.92

non- Bt integrated pest management

Table ‘t’ value 2.02
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Table 4 Comparative yield and economics in different modulé&t obtton

Particular 2007-08 2008-09

Bt integrated Bt recommended NoBt Bt integrated Bt recommended NoBt

pest plant integrated pest pest plant integrated pest

management protection management management protection management
Good opened bolls/plant 43.15 42.20 39.50 44.75 32.25 28.50
Bad opened bolls/plant 1.56 1.68 4.50 1.25 1.35 6.70
Yield (tonnes/ha) 3.13 3.06 2.86 2.59 2.39 2.14
Value of yield §/ha) 81 432 79 638 74 542 73 872 68 115 56 710
Protection cosf/ha) 3462 3962 5 387 4522 4712 5077
Cost of Production3(ha) 8 000 8 000 8 000 8.000 8 000 8 000
Total cost of cultivation/ha) 11 462 11 962 13 387 12 522 12 712 13 077
Net returns 69 970 67 676 61 155 61 350 55 403 43 633

Prevailing average market rate for kapas RCH-ZE8 500/tonne, RCH-2 noBt: ¥ 26500/tonne

flowers and incidence of pink bollworm incidence/25-bolls al. (2004) and Patiét al (2004) who reported higher seed
was 23.07, 52.38% and 17.33, 50.55% during 2007—08 anccotton yield inBt cotton integrated pest management plots
18.18, 94.11% and 6.36, 81.21% oBerecommended plant compared to nomt integrated pest management plots.
protection and nomt integrated pest management during  Further, Venkateshalu (2005) and Udikeri (2006) reported
2008-09, respectively. Further the extent of reduction in% that the modules comprised Bf cotton was found to be

boll damage and locule damage was 3.88, 70.56% and 6.4 3superior with respect to seed cotton yield.

75.62% during 2007-08 and 2.27, 80.93% and 2.96, 83.91% In the present investigation, an effort was made to evaluate
overBt recommended Plant protection and Bbimtegrated the performance of integrated pest management with and
pest management-during 2008—09, respectively. irrespectivevithout Bt genotype on large scale. IntegrationBafwith

of the modulesBt genotypes recorded lower population of other components of integrated pest management enhances
pink bollworm compared to integrated pest management withefficacy and sustenance Bf technology.

non-Bt cultivar indicating the effectivenessRiftoxin against

pink bollwarm. Higher pink bollworm incidence in n@&t ACKNOWLEDGEMENT
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in higher infestation level. These results are comparable withproject

the findings of Bambawalet al. (2004). Further Hennebery

and Jech (2000) who reportBticotton bolls (NUCOTN 33 REFERENCES
and PPL 5413) develo_pmg Qn plants at 480 days afterAdamczyk J J and Douglas S. 2001. Potential factors importing
planting (DAP) were toxic to pink bollworm larvae. seasonal long expression of crylAc in 13 commercial varieties

Significantly higher population of natural enemies  of Bollgaurd cottonJournal of Insect SciencK13): 1-6.
comprising coccinellids and chrysopa species were observe@®ambawale O M, Singh A, Sharma O P, Bhosle B B, Lavekar R C,
in both the integrated pest management modules. The Dhandapani A, Tanwar R K, Tamhankar V, Rathod K S and
population of natural enemies remained low Bh Patange N R 2004. PerformanceBtfcotton MECH-162Bt
recommended plant protection which received more number  Under Integrated Pest Management in farmers participatory field
of pesticides application for sucking pest management (Table trial in Nanded District, Central Indi€urrent Scienc86: 900—

3). h & f Bheemanna M and Patil B V. 2003. Imidacloprid smearing: A new
The response ddt genotype as component of 1pm was o cpnigue to Control early sucking insect pests of cotia.

found to be appreciable in terms of seed cotton yield. More  prgcedings of World Cotton Research Confereticeheld
seed cotton yield was received throughintegrated pest during 9—-13 March, 2003 at Cape Town, South Africa.
management (3.13 and 2.59 tonnes/ha) followedBby Duraimurugan P and Regupathy A. 2005. Effect of pseudomonas
recommended plant protection module (3.06 and 2.39 tonnes/ fluroscens for the management of insecticide resistant
ha) in both the seasons, respectively (Table 4). In Both Helicoverpa armigeraHubner (Lepidoptera: Noctidaéysian
integrated pest management aBdrecommended plant Journal of Plant Sciencé (5): 445-58. _

protection modules, cost of the plant protection was slightly Henneberry T J and Jech L F.2000. Seasonal pink bollworm

. P.gossypeilla infestation of transgenic and non transgenic
lower compared to noBtintegrated pest management. These cottons.South Western Entomolo@$: 273—86.

results are comparable with the findings of Bamabaetle Kranthi K R and Kranthi N R. 2004. Modelling adaptability of the
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cotton bollworm,Helicoverpa armigergHubner) toBt cotton management of insect pests in cottoim) (nternational

in India. Current Scienc&7: 1096-1107. Symposium on Strategies for Sustainable Cotton Production-A
Kranthi K R, Naidu S, Dharwad C S, Tatwawadi A, Mate K, Patil Global Vision3, held during 23-25 November 2004 at UAS

E, Bharose AA, Behera G T, Wasaskar R M and Kranthi S.2005. Dharwad, Karnataka.

Temporal and intra-plant variability of Cry 1Ac expressing in  Udikeri S S. 2006. ‘Evaluation of new generatiBh cotton

Bt-cotton and its influence on the survival of cotton bollworm, genotypes, sustainability of cry protein expression, computation
Helicoverpa armigeraHubner) (Noctuidae: Lepidoptera). of ETL, effect on aphid predators and development of Integrated
Current Scienc&9 (2): 291-8. Pest Management module f&t Cotton under rainfed
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