CONTENTS

2.1 Prevalence and Status of Major Insect Pestsof Paddy........................
2.2 Abundance, Bioecology and Nature and Extent of Damage Caused by

Major Insect Pests of Paddy..... ...
2.3 Prevalence of Natural Enemies of Insect Pest of Paddy and their

Efficacy for Pest Suppression......... ..o v vvivs i cee i e e

2.4 Management of Paddy Insect Pests by Cultural Methods.............cocoveeee.

2.5 Paddy Plant Protection Scenario in India; A Trustful Reliance on Pesticide..
3. MATERIALS AND METHODS.......c.c..ccrvenuncannne etesrnnnenssnannesanasnnaraenses
4. RESULTS AND DISCUSSION...cuvuitememinereeicsercrercrereressinnaiessernns seerssnerens

4.1 Bio Ecology of Paddy Insect Pests and Natural Enemies and their
Interaction with Climatic Factors... ...
4.1.1 Seasonal Dynamics of the Insect Pests.................oooovee e et
4.1.2 Seasonal Dynamics of the Natural Enemies......................ccc.c. ...
4.1.3 Interaction Among the Non Pests, Pests and Natural Enemies... .....
4.1.4 The Pest and Enemy Guilds, and their Species Dominance... ... ...
4.1.5 Multiple Correlation Study to Show the Variable Mutual

Interactions of Pests, Natural Enemies and Ecological Factors... ....

4.1.6 Formulation of the Forecasting Equation for the Different Pests....

4.2 Dynamices of the Pests in Relation to the Time of Cultivation... ................

421 Yellow stem DOTer... ... .o ooeiee e et s i e et e e e eae e

4.2.2 Brown plant hopper... ... ... oo

423 Gallmidge... ..o oot e

4.2.5 Quantitative relative yield of paddy in reference to different time
of plantation... ... ... .ccovvv v vve e e e e e,

4.3 Analysis of the Prevailing Cultivation Practices...... .........cc oo
4.3.1 Nature of Cropping Practices... ... ... .o oo v e in it ien e e e
4.3.2 Proportional Field Management Expenditure... ............... ... ...
433 Date of Harvest... ... ... .o coo i iei it e e e ces e cen

4.4 Paddy Growth Stage Related Judicious and Minimum Input of Pesticides

4.4.1 Numerical Occurrence of Pests and Consequent Extent of Damage.

i-ii

ii

1-18
19-46
19-24

25-35

36-46
47-55
56 - 60
61 -85
86 -378

86-122
86

98

115
116

I16
117
123 - 140
123
126
130
134

139
141-152
141
150
150
153 -207
153



4.4.2 Numerical Occurrence of Natural Enemies and Consequent of
Protection...
4.4.3 Growth Stage Speclﬁc Apphcatmn of Pesticides on

Yield Attributes... ... ..o el
4.4.4 Study on the Effect of a Particular Pesticide on a Particular Pest....
4.4.4.1 Evaluation of the Pesticides for Controlling YSB.............
4.4.4.2 Evaluation of Pesticides for Controlling BPH..................
4.4.4.3 Effect of Insecticide on the Activity of gall midge... ..........

4.4.4.4 Effect of Application of Pesticides on the Dynamics of
Paddy Bug...
4.4.5 Effect of Pesticide on YSB in Different Season...

4.5 Growth Stage Specific Application of Fertilizers.............cc e vvvev e,
4.5.1 Effect of Incrganic Fertilizer... ... ......ocoviin i
4.5.1.1 On Yield Attributes... ... ... oo ioi i
45.1.20nPest Incidence............coeiiiiiiii i

4.5.1.3 On the Incidence of Natural Enemies...............ccoceoeon
4.5.2 Application of Organic Fertilizer............... oo coi i iii e
4.52.10n Yield Attributes... ... ... ..o iin v e e e e

4,522 On Pest Incidence... ...
4.5.2.3 On Natural Enemies...

4.5.3 Growth Stage Specific Apphcatmn of Both Organic and Inorganic
Fertilizers in an Integrated Manner...................c.cocco oo
4.5.3.1Yield Attributes Resulted from Split Application .............
4.5.3.2 On the occurrence of Insect Pest... ..ol
4.5.3.3 On the Occurrence of Natural Enemies.........................

4.6 Assessment of Bionomics of the Major Phototropic Pests... ... ... oo

4.6.1 Light trap Estimation of Yellow Stem Borer (YSB)...... ... .ol 1.

4.6.1.1 Dynamics of Different Species of SBs in Relation to YSB
ADUNANCE. . ... cov oot eesvee e oo e sen s e e e
4.6.1.2 Seasonality of YSB Broods and Consequent Damages on
Paddy Plant... ... ...... oo vie e e e

4.6.1.3 Morphometric Observation on the Prominent Neonatal
Forms of YSB...

171

179
188
188
190
200

204
204
208-232
208
208
212
217
218
218
219
220

222
222
226
230
233 —-254
233

233

235

241

4.6.1.4 Comparative Dynamics of YSB of Two Fields by nght Trap 243



4.6.1.5 Light trap Collection and Moth Settlement... ............... 244
4.6.1.5.1 In Relation to the Growth Stages of Paddy....... 244
4.6.1.5.2 In Relation to the Trap Setting Time at Night.... 244

4.6.1.6 Influence of Physical and Climatic Conditions on the Moths

Settlement at Different Distances of Light Trap Zones... .. 247

4.6.2 Light trap Estimation of BPH... ... ...........ccoiiiiiiiiiiei e, 249
4.6.2.1 Light Trap Estimation Partitioned by Time.................. 249
4.6.2.2 Coloured Light Trap for BPH Collectien... ................. 250

4.6.2.3 Seasonal Variation of BPH Population and the Reports
of HopperBurn... ......cooo i 252
4.6.2.4 Climatic Factors and the Consequences of Hopper Burn... 252
4.7 Performance of Weed Communities under Integrated Weed Management. 255 —283

4.7.1 Diversity of the field Weeds Communities... eariveeseeinoo 255
4.7.2 Tillage Intensity, Weed Generation and YSB Occurrence... . 258
4.7.3 Land Preparation Techniques and Species Composmon... v 260
4.7.4 Tillage Practice, Occurrence of Alternative Hosts and the
Incidence of YSB... PP PP UTDTRY +
4.7.4,1 Effect of Different Tillage Practices on the Incidence of
YSB in Relation to the Growth Stages of Paddy............ 262
4.7.4.2 Specification of Proper Time oi: .Tillage Practice........... 263
4.7.5 Land Preparation Techniques and Paddy Yield Generation........... 264
4.7.6 Weeding Practices and Weed Generation............cc..oo oo eceea. 265
4.7.7 Crop Establishment Method and Weed Generation... ereeeeae. 266
4.7.8 Effect of Field Weeds Status on the Natural Enemy and Pest Populatlon 268
4.7.8.1 On the Pest Population... ... ... oo oo oo cive e e e 268
4.7.8.2 On the Natural Enemy Population...............ccc e oo, 274

4.7.8.3 Water Depth, Weed Management and Pest Abundance... 277
4.7.9 Field Pest Dynamics of Transplanted Paddy as Affected by Adopted

Water Stress Management Practices... .........oooceve e e e 278
4.7.9.1 Numerical Abundance...........ccccovevvive v vieveeeeeceeee. 278
4.7.9.2 Correlation between the Water Depth and the Pest
Performance... et e ven e e 280
4.7.10 Collective Effect of the Water Stress and the Weedmg Operation
on the Yield Generation... ... .o v ceeveneveee i e oo 282
4.8 Impact of Selected Cultural Practices on the Pest Incidence................. 284 -301

4.8.1 Comparative dynamics of pests in some major crop rotation practices 284

4.8.2 Relation between Different Paddy Varieties Commonly Cultivated



by the Farmers and the Extent of YSB Incidence...................... 288
4.8.3 Specification of N Fertilizer and Hill Distance in Relation to Pest

Incidence .............c oo e e 290
4.8.4 Cultivation Practices and the Level of Parasitization of YSB Eggs... 292
4.8.5 Water Depth, Irrigation Management and BPH Intensity............. 295
4.8.6 Hill Frequency and Pest Abundance. .. e e e veaees 296
487AgeofScedlmgandPestAbundanoe e 300
4.9 Study on the Influence of some Selected Cultural Practices on the Life
Cycle and Behaviour of the Major Phototropic Pest. .. rerrimveeeeee. 302-325
4.9.1 Detection of the Proper time of Field Scoutmg in Relation to the YSB
Brood Emergence............ oo e iee e e 302
4.9.1.1 Seasonal Variation of YSB Egg Laying... ..................... 302
4.9.1.2 Field Scouting in Relation to the Selection of Cultivar....... 302

4.9.1.3 Specification of Time for First Field Scouting in Relation
to the Availability of YSB Eggs Masses......................... 304
4.9.2 Cultural Practices, Leaf Area Generation and the Occurrence of

Brown Plant Hopper... ... ... vcocoe e iiee e 306
49.2.1 Temporal nymphal dynamiesof BPH........................ 307
4.9.2.2 BPH Dynamics in Relation te Hill Spacing, Fertilizer

Application Leaf Area Generation................oceevev e 309
4.9.2.3 Field size, Border Distance, and Effect of Pesticide and Pest
49,3 Dynamics of Gall Midge Parasites and Stubble Management........... 313

4.9.4 Detection of the Proper Hill Spacing in Relation to the Niche
Specification for the Lady Bird Beetle and the Brown Plant Hopper.. 315
4.9.4.1 Distribution of LBB and BPH in Relation to Hill Distances. 316
4.9.4.2 Distribution of LBB and BPH in Relation to Planting Direction 320

4.10 Assessment on Pest Induced Yield LoSS......cocvvvevvecceves v cecinanne e 326 -337
4.10.1 Yield Loss Ducto YSB... o vee e oo iee e vees e ee e e eee s eeee 320
4.10.2 Yield Loss Dueto BPH. . ..o e vev e ee e 328
4103 Yield Loss DUeto GM. .. .o voivee it v e et eee v cecvve nes aen e 332
4.10.4 Yield Loss Dueto PB... R NP PPUNRVR. . X |

4.10.5 Yield Loss Due to Agro Ecologmal Conditions... eeeiie. 334



4.11 Proposal of New pest Management Protocol........................ccoeeee. 338-362
4.11.1 Outline of Survey Cperation ... ceevemeeaee e 338
4,11.1.]1 Ranking of the Blocks in Relation to the Pest Abundance 338
4.11.1.2 Gradation of the Villages Depending of Pest Intensity 339
4.11.1.3 Categorization of the Villages Depending on the Pest
4.11.1.4 Categorization of the Prime Factors for a Particular Pests. 341
4.11.1.5 Generation of new ETL in Relation to Pest Threshold Level 343
4.11.2 Schematic Corridor Diagram Representing the Flow of Information
System in a Socio-Cognitive Frame Work for the Effective

Accomplishment of the Proposed Pest Control Module........... 347
4.11.3 Advantages of the Proposed CMs .................nann. 349
4.11.4 Assessment of the Efficiency of the New CMs.................... . 350
4.11.4.1 Impact on Pest Bionomics... .........cooovteecenieeennnns. 351
4.11.42 Impact on Natural enemy......... ......oooviriiscve e 352
4.11.4.3 Impact of CMs on Weed Incidence........................ 356
4.11.4 4 Yield Loss and Cost Effectivity........................... 358
4.11.5 Acceptability of the Recommended Cultivation Module (CMs).. 360
4.11.6 Short Comings of the New model and Future Directions ........... 361
4,12 Knowledge, Attitude and Performance (KAP) of Farmers and Successes
O  IPML ..t e s e cr e i et meeamn e er rrrsrn e rae vre e ren e eeeeee 303 =378
4.12.1 Existing Cultural Controlling Methods..........c........c.... 363
4.12.2 Evaluation of Farmer’s Knowledge............................ 365
4.12.3 Evaluation of Farmer’s Attitude ..................ccoceeeee e 370
4.12.4 Evaluation of Perception.............oo oo cceeees. 372
4,12.5 Shifting Paradigim.......cocoovecceari i i e e, 376

6. OVERALL IMPACT OF THE STUDY .......cccccseenminnnnnnnnceerncisssssannnonns 392



