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TECHNICAL PROGRAMME ALLOTTED TO VARIOUS CENTRES 

FOR YEAR 2018-19 

 

WHITE GRUB 

 

I. TRAP TECHNOLOGY 

A.  Species profiling of soil arthropods through light trap:  

The light trap of NCIPM (with timer) will be installed for few months to monitor 

ñscarabaied beetlesò activity (according to agro ecological region of each centre) and 

the light sources will be switched on for few hours every day during evening to catch the 

adults. Daily collection of beetles be sorted species wise and correlated with 

corresponding weather data pertaining to Temperature, Relative Humidity, Rainfall etc. 

The GPS will be used to record the geographical details with respect to distribution 

pattern of species restricted by altitude/latitude/longitude. LED will be included in the 

light trap. Beside this, data on species abundance and species richness are to be 

mentioned in the results. 

There is need for correlating the luminance values (Lux) of the light sources in light 

traps to beetle catches 

(All centres will do this experiment) 

 

On issues of use of light traps, after detailed deliberation, it was felt that Dr. 

Stanley, VPKAS, Almora to take the leadership to develop the full programme and 

circulate the same to different censers. 

 

B. Population Monitoring of soil arthropods on host trees.  

Survey will be carried out during outbreak of beetle, once in a month for monitoring of 

soil arthropod pest species in different host trees. 

(All centres will do this experiment) 

C. Population monitoring of damaging stage of soil arthropod pests and their 

extent of damage in different crops: 

Visual monitoring of soil arthropod pest species and their extent of damage in different 

crops will be recorded. Survey will be carried out once in a month and extent of damage 

to different crops by soil arthropod pest species be reported periodically in MPR. All 

information should be supported by GPS locations. 

(All centres will do this experiment) 

D. Pheromone: The concerned centre will isolate pheromone gland of the relevant 

species and solvent extract of glands as well as whole body; isolation of pheromone by 

confinement and rinse method and trapping of volatiles/pheromones by using suitable 

adsorbents. The extracts containing the pheromone will be analyzed in GCMS to 



identify the compounds. Bioassay will be carried out with relevant species to establish 

the efficacy of identified compound. 

Centers: 

Jorhat ï L. mansueta (Already identified the pheromonal compounds of both male and 

female of L. Mansueta, however, these are to be synthesized with the help of Dr. 

Bhagat, NBAII and  further will be tested in field.) 

Bangalore ï H. Serrata (To be isolated) 

Palampur ï B. coriacea (To be isolated) 

Almora - H. Seticollis and Anomala dimidiata 

 

The Bangalore and Palampur centres will isolate glands of the relevant species and the 

same (glands) may be sent to NBAII, Bangalore for further study. 

 

It was decided in house that a comprehensive note on pheromones of white 

grubs, extraction, identification ,etc. be prepared by Dr. Bhattacharya, Dr. Stenley, 

R.S. Chandel and Dr. Deepa Bhagat and submit the same to the Deputy Director 

General through Project Coordinator , ANIP on Soil Arthropod Pests and 

Assistant Director General (PP). 

 

E. Monitoring of natural enemies of soil arthropods:   

To monitor the prevalence of natural enemies (parasitoids, predators & pathogens) of 

major soil arthropods, seasonal soil sampling be done in the endemic pockets. Each 

centre will undertake the sampling method of each organism according to the cropping 

system. Natural enemies should be sent to NBAII, Bangalore, who will act as Nodal 

Officer on behalf of this group and will facilitated its identification and culturing and 

providing necessary details regarding receipt No. and code numbers.  

 

However, samples related to EPN may be sent to Dr. Nagesh, Head, Division of Plant 

protection, CPRI, Shimla. 

(All centres will do this experiment). 

 

II. MANAGEMENT OF WHITEGRUBS THROUGH CHEMICALS: 

 

Insecticides are applied in soil, seed, and furrows/ through seed treatment if the sowing 

time coincides with the emergence of beetles. If the crops are sown much earlier than 

beetle emergence, the insecticides are applied by soil drenching method in standing 

crops at the time of occurrence of eggs and neonate first instar grubs. In areas where 

both the situations occur (crops sown earlier than monsoon and crops sown with the 

onset of monsoon coinciding with beetle emergence) trials should be laid out separately 

for both the situations. In all the cases the critical timing of pesticide application should 



be according to the presence of eggs and first instar grubs for targeting the key species 

of each region. Pesticides residues analysis and B:C should also be given. Correlation 

of grub population with damage needs to be established. Name of species should be 

mention in the title of the trial as there is different response of different species against 

each insecticide. 

A.  Evaluation of granular insecticides against white grub: 

 

S.N. Treatments   Hills  Plains 

1. Carbofuran 3G  750 g a.i./ha  750 g a.i./ha  

2. Clothianidin 50 WDG   120 g a.i./ha  120 g a.i./ha  

3. Fipronil 0.3G   - 50  g a.i./ha 

4. Thiamethoxam 25WG  80 g a.i./ha  80 g a.i./ha  

5. Imidacloprid 70 WG   300g a.i./ha  300g a.i./ha  

6. chlorantraniliprole 0.4% GR* - 100 g a.i./ha 

7. Fifronil40%+Imidacloprid 40%WG* 300 g/ha 300 g/ha 

8. Untreated check    

 

Crops 

Potato  : Jorhat (pre-sowing), Palampur (post-sowing), Pantnagar 

Soyabean  :  Pantnagar (pre-sowing as well as post-sowing) 

Groundnut  : Durgapura 

Sugarcane      :         Kolhapur, Ghaziabad, Pantnagar 

*New entry  

B. Evaluation of some insecticides against white grub: 

 

S.

N. 

Treatment Hill Plain 

Seed/soil furrow 

application 

(At sowing) 

Drenching in 

standing crop 

(post sowing) 

Seed/soil furrow 

application  

(At sowing) 

Drenching in 

standing crop 

(post sowing) 

1. Imidacloprid 17.8 SL 48 g a.i./ha 60 g a.i./ha  - - 

2. Thiamethoxam 30 FS 80 g a.i./ha 150 g a.i./ha 80 g a.i./ha 150 g a.i./ha 

3. Thiamethoxam25 WG 80 g a.i./ha 150 g a.i./ha 80 g a.i./ha 150 g a.i./ha 

4. Fipronil 5SC - - 100 g a.i./ha 150 g a.i./ha  

5. Clothianidin 50 WDG  80 g a.i./ha 125 g a.i./ha 80 g a.i./ha 125 g a.i./ha 

6. Imidacloprid 600 FS 500 g a.i./ml/ha 1000 g 

a.i./ml/ha 

500 g a.iml./ha 1000 g a.iml. /ha 

7. Acephate 50% + 

Imidacloprid 1.8% 

4 g per kg seed 1.25 kg/ha 4 g per kg seed 1.25 kg/ha 

8. Chlorantraniliprole 

 18.5 SC* 

- - 500 ml/ha 500 ml/ha 

9. Fifronil 40%+Imidacloprid 

40%WG* 

3 g per kg seed 300 g/ha 3 g per kg seed 300 g/ha 

10. Untreated check      

 



Crops 

Potato          : Palampur (both), Pantnagar 

Arecanut  :  Bangalore (Entire garden Covering) 

Soyabean  : Pantnagar, Kolhapur 

Groundnut  : Durgapura, Kolhapur 

Colocasia  : Jorhat 

Sugarcane    :          Kolhapur, Ghaziabad, Pantnagar 

(Sett treatment)   

*New entry  

III. MICROBIAL CONTROL OF WHITE GRUBS 

 

A. Management of White grubs through Bio-control Agents 

Treatments: 

Sr 
No 

Name of bioagent Dose 

1. Heterorhabditis indica 10g/m2 

2. Steinernema abbassi 10g/m2 

3. Metarhizium anisopliae* 10g/m2 

4. Beauveria bassiana* 10g/m2 

5. H. indica + M. Anisopliae* 10g/m2 

6. H. indica + B. Bassiana* 10g/m2 

7. S. abbassi  + M. Anisopliae* 10g/m2 

8. S. abbassi  + B. Bassiana* 10g/m2 

9. EPN(H. indica) infected galleria 
larvae supplied by FARMER 

3 galleria/m2 

10. EPN(S.abbassi)infected galleria 
larvae supplied by FARMER 

3 galleria/m2 

11. Local isolates 3 LIJ/m2 

12. Check (any recommended 
insecticide) 

10g/m2 

 

Crops 

Potato           : Palampur, Almora and Pantnagar  

Arecanut  : Bangalore 

Soyabean,               Pantnagar  

Groundnut  : Durgapura 

Green gram :  Jorhat 



Sugarcane    :          Kolhapur, Ghaziabad, Pantnagar 

 

The material will be supplied by Dr. M. Nagesh*/Almora/NBAII, Bangalore along with 

detailed protocol and detailed methodology. Application of biopesticides should coincide 

with mass emergence of beetles after first shower of monsoon. 

Almora centre send VLBA-1, 2, 3,&4 Last year 

In microbial trial ñCFUò may be used in place of number of spores for quantity of 

treatment.    
*requirement should submit at least one month in advance 

 

B. Study of Local isolates of Entomopathogenic microbes for their Infectivity 

against soil arthropod pests:  

The existing isolates would be screened against concern species and the active isolates 

will be identified.  These would be further tested as many times as possible to identify 

the most consistently pertaining (relatively high activity isolates). Two to three such 

isolates would be field tested. 

 

IV. WHITE GRUB TAXONOMY (Bangalore and IARI, New Delhi Centre):   

A. Compilation of literature on Scarabs of India- Continued 

B. Development of Taxonomic keys for Scarabs of India  

C. Description of White grubs of Karnataka, Kerala, Himachal Pradesh and Rajasthan 

inphased manner 

 

V.  Development of Distribution maps of white grub and termite pests of India 

Following centre will develop distribution map of different white grub species of different 

states as mentioned against their centre: 

(A.) Durgapura: Rajasthan, Gujarat and Bihar 

(B.) Palampur: HP, JK, Punjab and Haryana 

(C.) Pantnagar:  Uttrakhand 

(D.) Delhi: Delhi, Jharkhand, Chhattisgarh, MP and WB 

(E.) Kolhapur: Maharashtra, Goa and Odessa  

(F.) Bangalore: Karnataka, AP, Telangana, TN and Kerala 

(G.)Jorhat: Assam, Arunachal Pradesh, Manipur, Meghalaya, Mizoram, Nagaland, 

Sikkim and Tripura  

(H) Almora:  Uttrakhand 

 

All the centres should complete the work in the supervision of Dr. Sreedevi, IARI, New 

Delhi (Nodal Officer) and submit the map detail within six month to her. 

Dr. Mahapatro, IARI will develop distribution map of different termite species of India 

within three months and submit to Network Coordinator. 

 



VI. SOCIAL ENGINEERING  

A. For beetle management all centres will survey and suggest endemic areas of 

white grub infested districts. 

The prominent Tehsils with respect to prevalence of white grubs will be sort listed and 

further 4-5 villages will be selected on the basis of cropping pattern and host trees.  

Campaigns will be organized to educate the people about the adult management with 

light and/or pheromones.  Emphasis will be on pre-monsoon training to the villagers 

including children as well as women. Constitution village task forces to tackle the beetle 

management programme. With onset of monsoon message will be delivered to the 

villagers through mobile SMS involving local KVKs/department of Agriculture about the 

importance of spraying of host trees and installation of lures. 

B. To develop handouts on white grub Pest management 

(All centres will conduct this activity on one species of importance). 

Termite 

I. MANAGEMENT OF TERMITES THROUGH CHEMICALS 

A. Through seed treatment 

S.N. Treatments Dose(per kg seed) 

1. Thiamethoxam 25 WG  3.2 g 

2. Imidacloprid 17.8 SL  3.0 ml 

3. Acephate 50% + imidacloprid 1.8% 4.0 g 

4. Fifronil 5 SC  6/10.00 ml 

5. Thiamethoxam 30 FS  3.0 ml 

6. Imidacloprid 600 FS  4.0 ml 

7. Clothianidin 50 WDG  1.5 

8. Fifronil 40%+Imidacloprid 40%WG* 3.0 g 

9. Chlorantraniliprole 18.5 SC* 2.0 ml 

10. Untreated check - 

Crops 

Wheat     : Palampur, Delhi 

Chickpea, Groundnut   : Durgapura, Delhi 

*New entry    

B. Through drenching 

S.N. Treatments Dose per ha 

1. Thiamethoxam 25 WG  600 g 

2. Imidacloprid 17.8 SL  360 ml 

3. Acephate 50% + imidacloprid 1% 1250g 

4. Fifronil 5 SC  3.0 lit. 

5. Thiamethoxam 30 FS  600g 

6. Imidacloprid 600 FS  1042 



7. Clothianidin 50 WDG  300g 

8. Fifronil 40%+Imidacloprid 40%WG* 500 g 

9. Chlorantraniliprole 18.5 SC* 500 ml 

10. Untreated check - 

Crops 

Wheat     : Palampur, Delhi 

Chickpea, Groundnut   : Durgapura, Delhi 

*New entry 

C. Management of soil arthropods through through IPM 

 

 

 

 

 

Crops 

Groundnut   : Durgapura 

 

D. Through sett treatment in sugarcane crop 

S.N. Treatments Dose(per litre water) 

1. Thiamethoxam 25 WG  1 g 

2. Imidacloprid 17.8 SL  1ml 

3. Acephate 50% + imidacloprid 1% 1 g 

5. Fipronil 5 SC  1 ml 

6. Thiamethoxam 35 FS  1 ml 

7. Imidacloprid 600 FS  1 ml 

S.N. Treatments Dose per ha 

IPM-I Soil application of Neem cake 1 t 

 Seed treatment with imidacloprid 600 FS  5.0 g/kg seed 

 Placing of earthen pots in the field with shelled 
cobs of maize 

50 

 Application of Metarhizium anisopliae* 10g/m2  
 

 Fifronil 40%+Imidacloprid 40%WG* 500g 

IPM-II Seed treatment with imidacloprid 600 FS  5.0 g/kg seed 

 Placing of earthen pots in the field with fresh 
cow dung 

50 

 Heterorhabditis indica 10g/m2
 

 Application of Beauveria bassiana* 10g/m2
 

 Application of Fifronil 5 SC 3.0 lit. 

IPM-III Soil application of Neem cake 1 t 

 Seed treatment with imidacloprid 600 FS  5.0 g/kg seed 

 Placing of earthen pots in the field with wooden 
pieces 

50 

 Application of Metarhizium anisopliae* 10g/m2
 

 Application of Beauveria bassiana* 10g/m2
 

IPM-IV Untreated check - 



8. Clothianidin 50 WDG  1 gm 

9. Fifronil 40%+Imidacloprid 40%WG 1 g 

10. Chlorantraniliprole 18.5 SC 0.5ml 

12. Untreated check - 

Centre: Jorhat, Kolhapur, Ghaziabad and Pantnagar 

 

E. Drenching in standing sugarcane crop    

S.N. Treatments Dose(per ha) 

1. Imidacloprid 600 FS 800 ml 

2. Imidacloprid 17.8 SL  350 ml 

3. Fipronil 5 SC  2 litters 

4. Imidacloprid 70 WS  160 ml 

5. Clothianidin 50 WDG  250 g 

6. Chlorpyriphos 20EC 4  litters 

7. Chlorantraniliprole 18.5 SC 500 ml 

8. Untreated check - 

Centre: Jorhat, Kolhapur, Ghaziabad 

 
CUTWORM 
I. Monitoring of Cutworm 
 
Palampur and Pantnagar centres will monitor the population of the cutworm through 

light trap and pheromone traps. 

II. Management of cutworms:  

(A) Field evaluation of pre-sown application of different granular insecticides against 

cutworm. 

S.N. Treatments   Dose 

1. Imidacloprid 17.8.SL 60 g a. i./ha 

2. Carbofuran 3G  750 g a.i./ha 

3. Clothianidin 50 WDG   120 g a.i./ha 

4. Fipronil 0.3G   50 g a.i./ha 

5. Thiamethoxam 25WG  80 g a.i./ha 

6. Untreated check - 

Crop 

Cabbage:  Palampur 

Potato:      Pantnagar 

 

(B) Field evaluation of post-sown application of different granular insecticides 

against cutworm. 

Treatments: As in II A of cutworm 

Crop 



Potato: Pantnagar 

 

(C) Field evaluation of post planting application of different liquid insecticides 

against cutworm. 

 

Treatments: As in II A of white grub 

Crop 

Potato:  Pantnagar 

LOCATION SPECIFIC TRIALS 

Each centre will conduct experiments of local importance based on the feedback 

received from different sources. 

Durgapura Centre 

A.  To explore the use of Halofenozide (growth regulator) against white grub 

B. To explore the use of nanotechnology to develop slow release pheromone for the 

control of Holotrichia consanguinea in collaboration with NBAII,Bangalore. 

C. Management of termite through some chemicals applied in standing crop of ground 

nut. 

D. Management of termite through some chemicals applied in standing crop of chick 

pea. 

E.  Biological suppuration of termite in ground nut crop. 

Jorhat Centre 

A. Acoustic control of Lepidiota mansueta 

B.  Use of ñTrash coverò and other agronomical adjustments to reduce the infestation of 

L.mansuetaC.Experiment on Giant African Snail  

D. Bar-coding of different species of white grub 

Palampur Centre 
A. Bar-coding of different species of white grub  
Bangalore Centre: A. Development of Distribution maps of white grub pests of Crops in 

Karnataka 

B. Evaluation of bio-agents against white grubs 

    1. Evaluation of Bacillus thuringiensis bacteria against sugarcane and arecanut white 

grubs 

    2. Evaluation of Paenibacillus popilliae, an obligate bacterium against sugarcane and 

arecanut white grubs 

C. Demonstration and popularization of insecticide free management option for  

arecanut white grubs such as digging and removal of grown up larvae. 

D. Bar-coding of different species of white grub 

Pantnagar Centre 

A. Organic methods for the management of white grubs in crops grown in hills of 

Uttarakhand (Soyabean, Sugarcane and Potato). 



B. Organic methods for the management of cut worms in crops grown in hills of 

Uttarakhand (Soyabean, Sugarcane and Potato). 

Kolhapur Centre 

1. Distribution of the white grub species in Western Maharashtra. 

2. Biology of Leucopholis lipidophora and Holorichia serrata under the changing climatic 

Conditions. 

3. Bioefficacy of Entomopathogenic fungi against L. lipidophorinfesting Sugarcane  

4. Efficacy of new molecules of insecticides against the H. serrata infesting Soya been/ 

Groundnut. 

5. Bio-efficacy of EPN against the H. serrata 

Ghaziabad Centre 

1. Scaling up of effective doses of EPN infected Galleria cadaver for control of white 

grub on sugarcane in Western U.P. 

2. Comparative study of efficacy of B. bassiana, Metarhizium and Bacillus cereususing 

alone and in combination of bio-agents and optimum time of application for control of 

white grub on sugarcane in Western U.P.  

3. Integrated management of white grub control using light traps, pheromone traps and 

bio-agents in Western UP. 

4. Isolation and identification of EPN from local soils of Western UP. 

5. Comparative assessment of efficacy of different strains of EPN for control of white 

grub on sugarcane in Western U.P.    

Almora centre:  

1. Studies on pheromones and kairomones of scarab beetles 

2. Phylogenetic studies of different species of genus Anomala 

 

*This technical programme only for current season. We have to provide new  

technical programme in next season. 

 
 

 
 
 
 
 
 
 
 
 
 



1. MULTILOCATION TRIALS  

TRAP TECHNOLOGY 

Monitoring of soil arthropods  

A. Species Profiling of Soil Arthropods through Light trap  

WHITE GRUBS: 
 

The light trap of known light range was operated for fixed few months of scarabaeid activity 

(from March to September) and during the active adult period. Daily collection of beetles was 

sorted out species wise and correlated with corresponding weather data pertaining to 

temperature Relative Humidity Rainfall etc. The GPS will be used to record the date pertaining 

to geographical details to find the distribution pattern of species restricted by 

altitude/latitude/longitude. 

SKRAU, DURGAPRUA  

Methodology: The light trap of known light range was operated for fixed few months of 

scarabaeid activity (from March to September) and during the active adult period. Daily 

collection of beetles was sorted out species wise and correlated with corresponding weather 

data pertaining to temperature, Relative Humidity & Rainfall etc. The GPS will be used to record 

the date pertaining to geographical details to find the distribution pattern of species restricted by 

altitude/latitude/longitude. 

For the monitoring of soil arthropods, two light traps (LT 1 and LT 2) were installed at different 

locations in Research farm of Rajasthan Agricultural Research Institute, Durgapura, Jaipur. 

During the season from March to September the light trap catches of soil arthropods were 

recorded separately for each light trap installed. On perusal of the data it was observed that this 

year again species composition of the soil arthropods trapped in light trap was similar as 

compared to previous seasons. This year also eleven species of soil arthropods were noticed 

visiting at both the traps in field number 1 & 2. No new species was observed in both the light 

trap catches. Among the coleopteran the species belonged to families, six from melolonthnae, 

three from rutelinae and one from eateridae. Among the lepidopterians one species belonged to 

family noctuidae was trapped during the season.  Table1 showed that maximum numbers of 

beetles of Maladera insanabillis were caught during this period separately in each light trap i.e. 

2654 and 2525 in LT 1 and LT 2, respectively. However the peak emergence was in the month 

of August where maximum Maladera insanabillis beetles were trapped in both the traps 

(803.&730 beetles in LT 1 and LT 2 respectively). Then after August the emergence decline and 

only 137 & 152 beetles were caught in two light traps. Next in sequence of higher emergence of 

beetles was whitegrub species H. consanguinea. The total number of beetles collected during 

entire period was 1903 & 1775 at LT 1 & LT 2, respectively. The emergence of H. 

consanguinea started in the month of June and continued till August. The peak emergence 

was noticed in the month of July where 1423 and 1342 beetles were trapped in LT 1 and LT 2, 

respectively.  



The relative abundance of predominant species, H. consanguinea was 32.16 and 32.39 per 

cent and that of M. insanabilis was 44.85 and 46.07 at LT 1 and LT 2, respectively. In both the 

light traps the catches were low in number for the other species like Maladera carinata (1097 ra. 

18.53% & 910 ra. 16.60% at LT 1 & LT 2, respectively) followed by Maladera species with 23, 

ra., 0.39%, & 33, ra. 0.77% at LT 1 & LT 2.  

Out of six malolonthids, the two species, Holotrichia serrata and Schizonycha species were 

emerged in low population level. Their relative abundance was 0.57 & 0.74 and 0.21 & 0.29 % 

only at LT1 and LT 2, respectively.  

The species Anomala bengalensis, Pachyrrhinadoratus frontatus and Anomala dimidiata 

belonging to family Rutelinae were caught in small numbers in both the light traps. The 

population of A. bengalensis was 149 & 137 with relative abundance 2.51% & 2.50%, 

respectively at two light traps. The peak emergence was in the month of July. The population of 

A. dimidiata was 14 (r.a. 0.23%) and 17 (r.a.0.31%) beetles with peak emergence in the month 

of July. 

In the light trap specimens of wireworm belonging to family elateridae and Agrotis sp., of 

cutworm belonging to family noctuidae of Lepidoptera were also observed to be attracting in low 

numbers. 

The maximum emergence of predominant species H. consangunea of the area was in the 

month of July due to monsoon rains begun in this month only. 

 

 

 

 



    Table 1:     Light trap No. 1 beetles of different species of white grub trapped in the light trap during March to September 

2018-19 at RARI, Durgapura.  

S
r
. 
N
o
. 

Name of species Number of beetle collected Relative abundance 
(%) 

Mar
ch 

April May June July Aug. Sept. Total 

A  Melolonthinae  (6)   

1 H. consanguinea - - - 117 1342 316 - 1775 32.39 

2
  

H. serrata - - - 07 431 03 - 41 0.74 

3 Maladera carninata - 76 111 213 278 176 56 910 16.60 

4 Maladera insanabillis 34 167 373 497 572 730 152 2525 46.07 

5 M. species - - - 05 17 09 02 33 0.60 

6 Schizonicha sp - - - - 11 05 - 16 0.29 

B  Rutelinae (3)                                    

1 Anomala 
bengalensis 

- - - 37 73 21 06 137 2.50 

2 A. dimidiata - - - 04 09 03 01 17 0.31 

3 Pachyrrhinadoretus 
frontatus 

- - - 06 13 05 02 26 0.47 

C Elateridae (1) Tot
al 

       

1 Wireworm - - 04 07 13 03 01 28  

D Noctuidae (Lepidoptera (1)  

1 Agrotis sp.  - 04 07 11 15 09 03 49 - 

Rainfall (mm) 0.0 6.4 8.0 30.0 291.10 151.8     96.4  



Table 2:  Light trap No. 1 beetles of different species of white grub trapped in the light trap during March to September 

2018-19 at RARI, Durgapura.  

  Name of species Number of beetle collected Relative abundance 
(%) 

March April       
May 

June  July Aug. Sept. Total 

A  Melolonthinae  (6)   

1 H. consanguinea - - - 131 1423 349 - 1903 32.16 

2  H. serrata - - - 05 27 02 - 34 0.57 

3 Maladera carninata - 73 121 223 311 296 73 1097 18.53 

4 Maladera 
insanabillis 

27 183 391 511 602 803 137 2654 44.85 

5 M. species - - - 03 12 07 01 23 0.39 

6 Schizonicha sp - - - - 09 04 - 13 0.21 

B  Rutelinae (3)                        

1 Anomala 
bengalensis 

- - - 43 82 17 07 149 2.51 

2 A. dimidiata - - - 05 07 02 - 14 0.23 

3 Pachyrrhinadoretus 
frontatus 

- - - 09 17 03 01 30 0.50 

C Elateridae (1) Total        

1 Wireworm - - 02 05 09 04 01 21  

D Noctuidae (Lepidoptera (1)  

1 Agrotis sp.  - 02 06 16 23 07 04 58 - 

Rainfall (mm) 0.0 6.4 8.0 30.0 291.10 151.8     96.4   

 

 
 
 
 
 



Conclusion: Light trap monitoring of whitegrub beetles was done at two locations at 

Research farm of RARI, Durgapura. It was noted that cumulative count of both the traps 

during the entire period from March to September was maximum in case of Maladera 

insanabillis (5179 beetles) and it was predominant species during the season. It was 

followed by H. consanguinea with 3678 catches. Rest of the species was low in number such 

as Maladera carinata, Anamola bengalensis, Anolala dimidiata, Holotrichia serrata and 

Schizonica. This year maximum catches of H. consanguinea were recorded in the month of 

July and then the population decline. This was because the good monsoon rains begun in the 

first week of July. The same trend was also recorded in rest of the species.   

AAU Joharat 

Light trap studies for collection of scarab beetles: 

A light trap was set up at the Horticultural Experimental Farm, Assam Agricultural University, 

Jorhat (26.7227° N, 94.1957° E) for the collection of scarab beetles from March to September, 

2018.  

The number of beetles trapped were recorded and subsequently species wise sorting was 

carried out. The emergence of the beetles was observed from the month of March and 

reached a peak (647 numbers) during the month of June, 2018 (Table 3). However, from July 

onwards, the light trap catches of the beetles showed a decreasing trend and reached the 

lowest population during September (132 numbers).  

A.2. Correlation of scarab beetle population with different meteorological 

parameters: 

Different meteorological parameters viz., temperature (maximum & minimum), relative 

humidity (morning & evening), total rainfall, number of rainy days, bright sunshine hours and 

wind speed were correlated with the monthly population of scarab beetles. Among all the 

parameters, morning relative humidity (r = - 0.463) and evening relative humidity (r = - 0.037) 

exhibited a negative non- significant correlation with the monthly population of the beetles, 

whereas remaining parameters were found to be positively correlated but non-significant 

(Table 4). 

A.3. Species profiling of scarab beetles: 

Collection of scarab beetles through light trap revealed that Sophropsiridipennis (20.02%) was 

the most abundant species followed by Apogonia sp. (18.08%) and Heteronychus sp.  (13.54 

%). The three other species viz.,Adoretus sp., Holotrichiaserrata and Anomalachloropus 

recorded the per cent abundance of 12.38, 10.98 and 9.45 respectively (Fig. 1). The other 

phytophagous scarab beetles found in least abundance were Anomalachlorosoma,Adoretus 

bicolor and Brahminacoriacea etc. 

 
 
 
 



Table 3. Light trap catches of scarab beetles along with the meteorological parameters 
during active season from March to September, 2018 

Month
s 
 

Beetle
s 

collec
ted 

Temperature 
(°C) 

Relative 
humidity (%) Total 

Rainfall 
(mm) 

Rainy 
days 

BSSH 
(hr.) 

Wind 
Spee

d 
(Km/

h) 

Max.
m 

Minm Morn Even 

March 156 27.3 16.0 95 64 76.0 6 124.1 2.3 

April 573 29.7 19.4 91 65 111.8 9 134.2 2.4 

May 597 30.7 22.3 92 71 226.9 10 128.7 2.6 

June 647 32.8 25.0 95 75 389.8 15 111.1 2.5 

July 433 33.6 25.9 94 75 380.1 10 123.3 2.9 

Augus
t 

254 33.5 25.8 94 74 149.3 14 140.0 2.1 

Sept. 132 32.3 24.9 94 77 249.2 12 108.7 2.1 

 
Table 4. Correlation of scarab beetles population with different meteorological 

parameters during 2018 

Meteorological parameters Correlation coefficient (r) 

Maximum temperature (°C) 0.145 NS 

Minimum temperature (°C) 0.125 NS 

Morning relative humidity (%) -0.463 NS 

Evening relative humidity (%) -0.037 NS 

Total rainfall (mm) 0.069 NS 

Rainy days 0.230 NS 

Total bright sunshine hour (hr.) 0.082 NS 

Wind speed (km/hr) 0.616 NS 

 NS: Non Significant  
 *Significant at5 per cent probability level, P<0.05 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1 Species profiling of scarab beetles 

 

 

 



CSK HPKV Palampur:  
During 2018, beetle collection on light trap was done at Palampur, Kullu, Baragran, Shillaroo, 

Mashobra, Nauni and Bara (Hamirpur) and the data pertaining to these locations are presented 

here under. 

a) Palampur: At Palampur, 22 species were identified on light trap during May-September, 

2018. During May, M. piluda was recorded in maximum numbers (25 beetles), followed by M.  

insanabilis (14 beetles). A. lineatopennis, A. vericolor, M.  cotesi, M. irridescens and H. 

longipennis were also collected in low numbers during May. In June, M. piluda showed peak 

activity on light trap (334 beetles) followed by A. vericolor (324). The population of A. 

lineatopennis, A. pellucia, A. polita, A.ruficapilla, A. singularis, A.  dimidiate, Apogonia sp, B. 

coriacea, H.  longipennis, H.  sikkimensis, H. settocolis, M.  furcicauda, M. indica, M.  

insanabilis, M. irridescens, M. passerinii, M. fulgidivittata, M.  cotesi, Oryctes sp. and 

Onthophagous spp, ranged from 2-165 beetles during June. The beetle catch for M. insanabilis 

and A. lineatopennis was recorded to be 165 and 112 during June, respectively. There was 

gradual decline in beetle catch during July for most of the species, whereas in case of M.  

furcicauda, the catch was maximum in July (85 beetles). Overall beetles catch was maximum in 

June (63.39%) followed by July (25.39%). A. vericolor showed maximum dominance (22.49 %), 

followed by M.  insanabilis (21.06%).  Frequency of occurrence was recorded to be 80 per cent 

for A. vericolor, A. lineatopennis, H. longipennis, M.  furcicauda , M.  insanabilis, M. piluda and 

M. cotesi  (Table 5 ). 

Table 5:  Abundance and frequency of beetles on light trap at Palampur during 2018 
 

Species Number of beetles collected in 2018 Total 
catch 

Dominance 
(%) 

Frequency (%) 

May Jun Jul Aug Sept 

A. lineatopennis 9 112 48 8 0 177 8.71 80.0 

A. pellucia 0 11 9 0 0 20 0.98 40.0 

A. polita 0 3 4 0 0 7 0.34 40.0 

A.ruficapilla  0 30 10 0 0 40 1.97 40.0 

A. singularis 0 25 19 3 0 47 2.31 60.0 

A.  varicolor 2 324 114 17 0 457 22.49 80.0 

A.  dimidiata 0 14 9 0 0 23 1.13 40.0 

Apogonia sp 0 12 1 0 0 13 6.15 40.0 

B. coriacea 0 2 1 0 0 3 3.79 40.0 

H.  longipennis 4 83 36 2 0 125 0.10 80.0 

H.  sikkimensis 0 48 28 1 0 77 0.15 60.0 

H. settocolis 0 2 0 0 0 2 6.29 20.0 

M.  furcicauda 0 30 85 12 1 128 6.20 80.0 

M. indica 0 0 11 82 33 126 11.96 60.0 

M.  insanabilis 14 165 58 6 0 243 21.06 80.0 

M. piluda 25 334 65 4 0 428 0.15 80.0 

M. irridescens 1 0 2 0 0 3 0.19 40.0 

M. passerinii 0 3 1 0 0 4 0.05 40.0 

M. fulgidivittata 0 1 0 0 0 1 4.38 20.0 

M.  cotesi 3 72 13 1 0 89 0.09 80.0 

Oryctes spp 0 2 0 0 0 2 0.84 20.0 

Onthophagous 
spp 

0 15 2 0 0 17 0.64 40.0 

Total 58 1288 516 136 34 2032   



b) Kullu: At Kullu, total 12 species were collected on light trap and comparatively higher beetle 

activity was recorded in May as compared to other locations.  In May, 5 species were collected 

and Shizonycha sp (47 beetles) and B. coriacea (13 beetles) showed peak activity in May 

(Table ). M. piluda (156 beetles), M. insanabilis (62 beetles), B. coriacea (26 beetles) and A. 

linneatipennis (24 beetles) showed their peak activity in June. During July, M. cuprescens, (45 

beetles), M. piluda (42 beetles) and M. insanabilis (23 beetles) registered higher catch of 

beetles. The leading species at Kullu was M. piluda constituting 33.78 per cent of total beetle 

catch. The frequency of occurrence was 100 per cent for B. coriacea and B. flavosericea. The 

overall beetle catch was maximum in June (55.68 %), followed by July (28.67 %). May (12.36 

%) and August (3.29 %) (Table 6). 

 

Table 6:  Abundance and frequency of scarabaeid beetles on light trap at Kullu during 
2018 

Species Number of beetles collected during 
2018 

Total 
catch 

Dominance 
(%) 

Frequency 
(%) 

May Jun Jul Aug 

A.linneatipennis 0 24 9 0 33 5.44 50.0 

A. rufuventris 0 19 15 0 34 5.60 50.0 

B. coriacea 13 26 14 2 55 9.06 100.0 

B. flavosericea 6 20 12 1 39 6.42 100.0 

H. longipennis 2 14 8 0 24 3.95 75.0 

Phyllognathous 
sp 

0 2 0 0 2 0.31 25.0 

Shizonycha sp 47 15 0 0 62 10.21 50.0 

M. insanabilis 0 62 23 0 85 14.0 50.0 

M. piluda 7 156 42 0 205 33.78 75.0 

M. cuprescens 0 0 45 16 61 10.05 50.0 

M. furcicauda 0 0 5 1 6 0.99 50.0 

M. indica 0 0 1 0 1 0.16 25.0 

Total  75 338 174 20 607   

c) Badagran: Species diversity was found to be minimum at Badagran in Chhota Banghal area 

of Kangra district. Total eleven species were recorded on light trap at Badagran and A. 

rufuventris was the most predominant species comprising 22.22 per cent of total beetle catch. 

Maximum numbers of 12 were collected in July (12 beetles) and the frequency of its occurrence 

were recorded to be 75 per cent. Overall catch of beetles was maximum in July and August 

(37.03 %) as shown in (Table 7).   

Table 7:  Abundance and frequency of beetles on light trap at Badagran during 2018 

Species Number of beetles collected 

in 2018 

Total 

catch 

Dominance 

(%) 

Frequency 

(%) 

May Jun Jul Aug 

A. rufuventris 0 2 12 4 18 22.22 75.0 

A. dimidiata 0 7 1 0 8 9.88 50.0 

B. coriacea 0 2 2 6 10 12.35 75.0 

B. flavosericea 0 6 8 0 14 17.28 50.0 

H. sikkimensis 0 1 1 0 2 2.47 50.0 

M. insanabilis 0 1 5 0 6 7.41 50.0 



Mimela  passerinii 0 1 1 0 2 2.47 50.0 

Oryctes sp 0 1 0 0 1 1.23 25.0 

M. virescens 0 0 0 9 9 11.11 25.0 

M. furcicauda 0 0 0 8 8 9.88 25.0 

M. cuprescens 0 0 0 3 3 3.70 25.0 

Total 0 21 30 30 81   

 

d) Shimla: Species diversity was found to be moderate at Mashobra and Shillaroo in Shimla 

district. Total five species were recorded on light trap at Mashobra and Shillaroo. B. coriacea 

was the most predominant species comprising 75.0 per cent of total beetle catch. Maximum 

numbers of B. coriacea were collected in June (542 beetles) and the frequency of its occurrence 

were recorded to be 75 per cent. Overall catch of beetles was maximum in June (87.82 %) as 

shown in (Table 8).  

 Table 8:  Abundance and frequency of beetles on light trap at Shimla during 2018 

Species Number of beetles collected 

in 2018 

Total 

catch 

Dominance 

(%) 

Frequency 

(%) 

May Jun Jul Aug 

B. coriacea 21 542 45 0 608 87.11 75.0 

B. flavosericea 11 56 0 0 67 9.59 50.0 

H. longipennis 2 9 0 0 11 1.58 50.0 

Mimella sp 0 6 4 0 10 1.43 50.0 

M. furcicauda 0 0 2 0 2 0.29 25.0 

Total 34 613 51 0 698   

e) Bara (Hamirpur): At Bara, total 8 species were collected on light trap and comparatively 

higher beetle activity was recorded in June (44.67%) and July (45.33%). The leading species at 

Bara was A.lineatopennis constituting 20 per cent of total catch constituting followed by A. 

vicolor (16.67 %), M. piluda (16 %) and A. polita (15.33 %). The frequency of occurrence was 

100 per cent for A.lineatopennis and A. vicolor (Table 9). 

Table 9: Abundance and frequency of beetles on light trap at Bara (Hamirpur) during 

2018 

Species Number of beetles collected in 

2018 
Total 

catch 

Dominance 

(%) 

Frequency 

(%) 

 May Jun Jul Aug 

A.lineatopennis 2 15 12 1 30 20 100.0 

A. polita 0 7 16 0 23 15.33 50.0 

A. vicolor 3 12 8 2 25 16.67 100.0 

A. pallens 0 3 6 0 9 6 50.0 

M. irridescens 0 9 11 1 21 14 75.0 

M. piluda 6 13 5 0 24 16 75.0 

M.  cotesi 0 6 9 0 15 10 50.0 

Onthophagous 

sp. 0 2 1 0 3 2 

50.0 



Total 11 67 68 4 150   

e) Nauni: Total 9 species have been recorded on light trap at Nauni. In the month of May, total 

7 species were recorded and among them, M. insanabilis (19 beetles) and B. coriacea (10 

beetles) were found to be maximum as compared to other species. The maximum collection of 

different species was recorded in the month of June and July. B. coriacea (28.49 %) was found 

to be most predominant species at Nauni followed by M. insanabilis (16.62 %), H. longipennis 

(12.46 %).  Overall beetles catch was maximum in the month of June (50.45 %) followed by July 

(35.01 %) and May (11.87 %). Other species which were found in low number which are A. 

bimarginatus, A. lasiopygus, A. pallens, A. lineatopennis, B. flavosericea, H. setticollis, H. 

sikkimensis (Table 10). 

 

Table 10:  Abundance and frequency of beetles on light trap at Nauni during 2018 

Species Number of beetles collected 

in 2018 

Total 

catch 

Dominance 

(%) 

Frequency 

(%) 

May Jun Jul Aug 

A. bimarginatus 1 3 6 0 10 2.97 75.0 

A. lasiopygus 2 10 9 1 22 6.53 100.0 

A. pallens 1 12 11 2 26 7.72 100.0 

A. lineatopennis 6 14 3 0 23 6.82 75.0 

B. coriacea 10 55 29 2 96 28.49 100.0 

B. flavosericea 0 9 16 0 25 7.42 50.0 

H. longipennis 1 16 22 3 42 12.46 100.0 

M. insanabilis 19 28 9 0 56 16.62 75.0 

M. cotesi 0 23 13 1 37 10.98 75.0 

Total 40 170 118 9 337   

 
Plate 1 Light traps installed at Ahla (Chamba) and Mashobra (Shimla) 

iii) Monitoring of scarab beetles on light traps in adjoining states of Himachal Pradesh 

during 2018 

The light traps were installed in different locations of other states viz., Punjab at PAU, Ludhiana, 

Haryana at HAU, Hisar & Bawal and Jammu & Kashmir at Jammu. Total 12 species were 

recorded from Ludhiana in Punjab State whereas, 20 and 5 species have been recorded from 

Haryana (Hisar & Bawal) and Jammu & Kashmir, respectively. For identification, these species 

are to be sent to Dr. Kolla Sreedevi at Bengaluru.  

 



GKVK Bengaluru: 

Methodology: Using the phototropic behavior of the scarab beetles to obtain samples from 

each of the study sites.  Modified Robinsonôs light traps with 165 W mercury vapour lamp were 

set up in different locations ï GKVK campus (12Á 58ôN; 77Á35ôE; 930 M above sea level).  Light 

traps were operated at weekly intervals from 6 pm to 6.00 am.   

 

Method of observation: The traps were run at regular intervals and beetles were sorted out 

and labeled as morpho species.  The number of each morpho species was recorded per catch.  

The identifications of each morpho species was done up to the genus level. Corresponding 

weather data pertaining to Temperature, Relative Humidity, Rainfall, etc. were also recorded 

and tabulated. Beside this, data on species abundance and species richness were also 

recorded.   

Results: Fourteen species belonging to four subfamilies were collected using light trap in the 

GKVK campus (Table 11). The weather data prevailed during 2018 is given in Appendix-I. 

 

Table11: Number of beetles of different species of white grubs trapped in the light trap at 

óK blockô, GKVK, Bengaluru. 

SN Name of species Number of beetle collected 

A.  Melolonthinae May June July 

1 Maladera sp. 13 17 22 

2 Holotrichia serrata  ~300 ~700 ~150 

3 H. reynaudi 9 11 7 

4 Schizonycha sp. 5 7 8 

5 Apogonia sp. 14 24 33 

6 Sophrops sp. 10 8 13 

B. Rutelinae    

1 Adoretus sp.  41 28 21 

2 Anomala bengalensis  5 8 6 

3 A. ruficapilla 9 11 8 

4 A. varicolor 2 5 3 

5 A. polita 9 6 4 

C. Dynastinae 

1 Oryctes rhinoceros 3 5 2 

2 Phyllognathus sp. 3 1 5 

D. Aphodiinae 

1 Aphodius sp. ~40 ~70 ~30 

A comparative analysis of diversity of Scarabaeoidea in five different locations of 

Karnataka 

A comparative study of faunal diversity and abundance was conducted on scarab beetle 

community collected using MVL light traps from five different locations belonging to four major 

Agroclimatic Zones of Karnataka during May to July 2018.  A total of 773 specimens were 

collected belonging to 56 species distributed in 21 genera and six subfamilies.  Two other 

families of Scarabaeoidea were also represented in the collections.   

Scarab beetles were sampled using light traps fitted with Mercury Vapour Lamps in five different 

locations of Karnataka: viz, Chikkanahalli (Central Dry Zone), Bangalore (Eastern Dry Zone), 



Mudigere and Sirsi (Hill Zone), Moodabidri (Coastal Zone) during May to July in 2018. Samples 

were processed, pinned and stored using standard methods for further taxonomic 

identification.  Species richness and abundance data were recorded from each location and 

subjected for Analysis of diversity Indices following Magurran (1988).  Avalanche Index was 

computed following Ganeshaiah, et al. (1997).  Other necessary data computation was done 

following Krebs (1989).   

A total of 773 specimens were collected belonging to three families and six subfamilies of 
Scarabaeidae, 21 genera and 56 species.  Rank abundance plots at higher taxonomic level 
indicated Melolonthinae was found to be the most diverse taxa (35%), followed by 
Scarabaeinae (26.5%) and Rutelinae (21.5%) among the taxa collected (Fig. 2). 

A reasonable difference in the faunal composition was observed among the five locations.  A 
higher proportion of the species level taxa were observed to have medium abundance level 
followed by the lower abundance classes.    

Moodabidri was found to be the most diverse (H'=2.71) with high species richness (S=26) 
followed by Mudigere (H'=2.40) and lowest diversity was observed in Bangalore (H'=1.90) 
(Table. 12).  It was also observed that the Simpsonôs and Shannonôs indices were strongly 
correlated. Moodabirdi and Mudigere were found to have similar faunal composition as indicated 
by Sorensonôs similarity Index. However, all locations were found to be distributed in a narrow 
range of Sorensonôs similarity Index suggesting poor overall diversity differences among the 
locations sampled.   

 

Fig. Proportional representation of different scarab family and subfamily level  taxa collected in 
the five locations of Karnataka. 

Among the five different locations of Karnataka sampled for scarabs, high rainfall areas like 

Moodabidri and Mudigere had similar species richness.  However considering abundance and 

evenness into account, Moodabidri was found to be the most diverse.  Study indicated the need 

for greater exploration to understand the diversity of phytophagous species of scarabs in the 

state, as many other ecological zones are yet to be sampled. Melolonthinae was the most 

diverse and abundant among all the taxa collected using light traps.  

 

 

0

0.1

0.2

0.3

0.4

0.5

P
ro

p
o

rt
io

n
 

Scarab Taxa Collected  

Species
Abundance



Table12: Summary of diversity parameters of Scarab beetle fauna in five different 

locations of  Karnataka during May to July, 2018. 

Location Species 

Abunda

nce 

 

Species 

Richnes

s 

Shannon

-Weiner 

index 

Simpson

ôs Index 

 

Avalanch

e index 

 

Mean 

abunda

nce 

 

Standa

rd 

Deviati

on for 

mean 

abund

ance 

Chikkanahalli 169 25 2.41 0.41 3.38 6.76 7.07 

Moodabidri 192 26 2.71 0.36 3.32 7.38 8.6 

Sirsi  134 15 2.12 0.46 2.82 8.93 9.84 

Mudigere  213 26 2.44 0.41 3.04 8.19 13.51 

Bangalore  65 14 1.90 0.52 2.71 4.64 6.82 

Total  773 56 3.26 0.30 3.36 13.8 21.92 

 Species profiling of soil meso-fauna from a few selected locations 

A preliminary study was carried out at GKVK campus in Grapes (Vitis vinifera L.) ecosystem. 

Soil samples were collected at fortnightly interval in three places from June to December, 2018. 

The meso-fauna were extracted from the soil samples using Rothamsted modified McFadyen 

high gradient funnel apparatus in the soil biology laboratory. The soil meso-faunal composition 

in terms of number was recorded for each sampling time. 

Results: Significant difference in the abundance of Collembola was recorded (114.03/400g). 

The order Collembola represented four families viz., Entomobryidae, Poduridae, Sminthuridae 

and Onychiuridae. This was followed by Cryptostimata (27.29/400g) and least was the 

Mesostigmata (4.22/400g). The population of meso-fauna was highest at September first 

fortnight (55.33). The population increased during rainy months. 

  

Pantnagar 

In all, twenty three species of white grub beetles were trapped on the light trap and all 

the species were identified (Table 1). Holotrichia serrata Fabricious. (Coleoptera: Melolonthinae) 

is observed to be the predominant species (272 beetles, 20.6 % relative abundance) out of the 

total light trap catch i.e., 1316 beetles followed by Phyllognathus sp. (193 beetles, 14.6 % 

relative abundance). H. rosettae and Heteronychus lioderus occupied third and fourth rank with 

156 beetles (11.85 % relative abundance) and 127 beetles (9.65% relative abundance), 

respectively. The emergence of beetles of predominant species started from 15th March, 2018.  

 In the month of April, 2018; total light trap catch was 382 white grub beetles but peak 

emergence of most of the white grub species  was observed  from June to July, 2018 i.e. 336 

beetles in the month of June followed by 303 beetles in the month of July . On the basis of the 

emergence pattern of white grub beetles, it may be concluded that the Peak Emergence Period 

(PEP) for the beetles of H. serrata was second fortnight of April for the total period of 15 days. In 

the month of May, June and July relatively low population of H. serrata was observed.  In the 



month of July, 2018; total light trap catch was 303 beetles and a decreasing trend in the light 

trap catch was observed and went on decreasing till September, 2018 No single beetle of H. 

serrata was trapped on light trap from August and September onwards. 

 

 

 

 

 

 

 

 

 

 



Table 13: Number of scarab beetles trapped on light trap at CRC, Pantnagar during active season (March to September,   

2018). 

Sl. 
No. 

Scarab beetle species trapped Light Trap Catch, 2018  

March 
 

April May June 
 

July 
 

Aug. Sept. Total No. of 
beetles 

1 Anomala xanthoptera (Blanchard) 4 5 0 0 0 0 0 9 

2 Holotrichia serrata (Fabricious) 2 205 59 6 0 0 0 272 

3 Holotrichia rosettae Frey 13 83 54 6 0 0 0 156 

4 Brahmina coriacea Hope 0 26 12 20 1 0 0 59 

5 Anomala sp. 0 1 12 15 1 0 0 29 

6 Anomala bengalensis Blanchard 0 6 11 44 9 0 0 70 

7 Adoretus sp. 0 4 10 12 12 4 0 42 

8 Anomala rugosa 0 11 9 32 0 0 0 52 

9 Adoretus simplex Sharp 0 33 10 26 32 24 0 125 

10 Heteronychus lioderus Redtenbacher 0 4 0 43 80 0 0 127 

11 Phyllognathus dionysius F. 0 3 0 25 0 0 0 28 

12 Maladera sp.1 0 1 0 0 2 0 0 3 

13 Apongonia setosa Arrow 0 0 0 10 0 0 0 10 

14 Phyllognathus sp. 0 0 0 37 156 0 0 193 

15 Hemiseria nasuta Brenske 0 0 0 6 0 0 0 6 

16 Maladera sp.2 0 0 0 24 0 0 0 24 

17 Sophorops sp. 0 0 0 24 0 0 0 24 

18 Anomala dimidiata Hope 0 0 0 0 3 0 0 3 

19 Anomala sp.2 0 0 0 0 2 0 0 2 

20 Oxycetonia versicolor (Fabricius) 0 0 0 6 3 0 0 9 

21 Mimela sp. 0 0 0 0 2 0 0 2 

22 Adoretus sp.2 0 0 0 0 0 24 10 34 

23 Adoretus sp.3 0 0 0 0 0 25 12 37 

Total Number 19 382 177 336 303 77 22 1316 

Peak Emergence Period (PEP): 15 April ï 20th June 2018.  
Peak Emergence of H. serrata started: 25th April 2018.



FARMER, GHAZIABAD 

Methodology: Eight districts of Western Uttar Pradesh viz., Ghaziabad, Bulandshahar, 

Amroha, Meerut, Bagpat, Hapur, Bijnor and Moradabad were selected for conducting survey to 

collect white grub beetles on the basis of cropping pattern and presence of host trees near the 

roadside. The collections of beetles were carried out after onset first showers of pre monsoon 

and monsoon rains in the months of May onwards and continued till beginning of October 2018. 

It was observed that during current year, emergence of beetles was mainly recorded in the 

month of July ï August 2018. Late emergence may be attributed to less rains and high 

temperature in the months of May June 2018 due to climate change effects. 

 The Light traps and Pheromone traps were used to collect beetle population. Four light traps 

fitted with 6-8 watts mercury tube Light; ACTINIC BL, PHILIPS and 500 watts mercury bulb 

designed by FARMER, and a light trap provided by AINP centre Palampur, four Pheromone 

traps fitted with vials and foam containing Anisole; Methoxy Benzene were placed in the field at 

a height of three feet to ten feet above the ground and operated between 7:00 PM to 10 PM to 

attract the beetles in maximum numbers. The process of collection was done from different 

locations/villages in eight districts of Western Uttar Pradesh given in table below. The 

temperature and relative humidity during the period of emergence and collection of adult beetles 

were ranging between 270 C to 340 C and 46 % RH to 95 % RH, respectively. However, the light 

trap and pheromone trap were also placed at Krishi Vegan Kendra Premises at village Chaulas, 

district Gautambudh Nagar; where emergence of white grub beetles was not recorded. The 

collected beetles were taken to the laboratory for processing and morphological identification. 

Method of observation: The collected beetles were preserved in 70% alcohol and did oven 

drying at 650 C for overnight. After preliminary screening, the specimens were forwarded for 

identification up to the genus level to Dr. (Mrs.) Kolla Sreedevi, Senior Scientist (Agricultural 

Entomology), Division of Insect Systematic, ICAR- National Bureau of Agricultural Insect 

Resources, Bengaluru, Karnataka, for confirmation of identification. 

Result: The identification report of specimens revealed that a total number of 13 species were 

collected during this period. Out of 13 species, 1 new species of white grub has been identified, 

in addition to already identified 29 species prevailing in Western UP, as per survey and 

identification conducted in previous years by FARMER. The new species is Catharsius 

molossus belongs to family Scarabaeidae. The other species of collected beetles are;  Anomala 

dimidiate,  Anomala dorsalis,   Anomala bengalensis,  Onitis sp.,  Holotrichia consanguinea,  

Holotrichia serrata,  Holotrichia nagpurensis,  Schizonycha ruficollis,  Maladera insanbilis,  

Pentodon sp.,  Hybosorus sp. and  Onthophagus sp.  

Summary/Conclusion: It was observed that out of total 3311 beetles of 13 species collected 

during current year, the predominantly prevailing species were; Holotrichia nagpurensis (847), 

Pentodon sp. (817), Anomala dimidiate (428) Holotrichia serrata (417) and Maladera insanbilis 

(165) as they were found in abundance. The prevalence of one new species Catharsius 

molossus belongs to family Scarabaeidae in Western UP has been recorded. The total number 

of prevailing species in Western UP has now been increased to 30, as 29 species had already 



been recorded prevailing in the area based on the reports of survey conducted by FARMER 

during previous years.       

 
Table 14: Number of beetles of different species of white grub trapped in the light trap 
during July to October at Field No ----, at-------.2018 

SN Name  
of species 

Name  
of Location 

Number of beetle collected Relativ
e 
abunda
nce 
(%) 

M
a
r
c
h 

A
p
ri
l 

M
a
y 

J 
u
n
e 

July August 

S
e
pt
e
m
b
er 

Oct
obe
r 

Total 

A.  Melolonthinae 

1 Holotrichia 
nagpurensis 

Ghaziabad - - - - 847 - - - 847 25.58 

2 Holotrichia 
serrata 

Bulandshahar, 
Bagpat, 
Meerut, 
Ghaziabad, 

- -  - 417 - - - 417 12.59 

3 Holotrichia 
consanguin
ea 
Balanchard 

Ghaziabad , 
Bulandshahar, 

- - - - 52 - - - 52 1.57 

4 Maladera 
insanbilis 
Brenske 

Bulandshahar, 
Bijnor, 
Moradabad, 
Hapur, Bagpat, 
Bulandshahar, 

- - - - 165 13 - - 178 5.37 

5 Schizonych
a ruficollis 
Fabricius 

Bulandshahar, 
Ghaziabad, 

- - - - 249 - - - 249 7.52 

             

B. Rutelinae 

1 Anomala 
bengalensis 

Bulandshaha
r, Hapur, 
Bagpat, 
Ghaziabad, 

- - - - 254 - - - 254 7.67 

2 Anomala 
dorsalis 

Hapur - - - - 31 - - - 31 0.93 

3 Anomala 
dimidiata 

Bulandshaha
r, 
Moradabad, 
Hapur, 
Meerut, 
Ghaziabad,  
Amroha 

- - - - 428 3 - - 431 13.01 

             

C. Dynastinae 

1 Pentodon sp. Bulandshah - - - - 817 - - - 817 24.67 



ar, 
Moradabad, 
Meerut, 
Bulandshah
ar, 

             

D. Hybosorinae 

1 Hybosorus 
sp. 

Ghaziabad - - - - - 7 - - 7 0.21 

             

E. Scarabaeinae 

1 Onthophagus 
sp. 

Ghaziabad - - - - - 1 - - 1 0.03 

2 Catharsius 
molossus 

Bulandshah
r 

- - - - 1 - - - 1 0.03 

3 Onitis sp. Bijnor, 
Bagpat 

- - - - 23 3 - - 26 0.78 

 Total  - - - - 3284 27 - - 3311  

 

 

Fig. 3: Relative abundance of white grub in Western U. P. 
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Photographs showing the Adult Beetle Collection 

In village Sabitgarh, Bulandshahar: 

 

 

 

In village Mohammadpur Kadim, Ghaziabad: 

 

Photos of collected Beetles: 



 

 

 

B. POPULATION MONITORING OF SOIL ARTHROPOD ON HOST TREES 

 
RARI, DURGAPURA  
To identify the host rang of different whitegrub species population monitoring was done on host 

trees at six locations i.e. Begus, jaisinghpura, simrala, kisnmanpura, bagawas, and gudaliya 

villages near Jaipur and Sikar district during June to August. At all the locations maximum 

number of beetles was collected during July followed by August and then June. The most 

preferred host was apple ber, but it was at par with Neem. Next in sequence was khejari, ber 

and sanjana. The catches were low in the month of June because of the emergence started with 

the onset of rains in the first week of July. The catches were reduced at all these locations after 

August. In the month of July highest number of beetles was found on appleber at Bagawas 

village. Search was also done to identify new host preferred by the beetles. The new host was 

found Amaranthus weed in Bagawas village of Jaipur.  During survey at RARI research farm the 

congregation of beetles was observed on mehndi and eucalyptus trees (Table 15 ). 



                Table 15 :  Population monitoring of major scarab beetles on host trees from June to 
August 2018 in  different villages  near Jaipur/Sikar 

Month Location Host Trees No. of beetles 
collected 

Species 

June Begus Neem 196 H. 
consanguinea 
M. insanabilis 
H. serrata 

Khejari 153 

Ber 123 

Sanjana 145 

Jaisinghpura/ Bhankrota Neem 233 M. insanabilis 
H. serrata Khejari 207 

Ber 73 

Sanjana 111 

Simrala Neem 307 M. insanabilis 
H. serrata Khejari 217 

Ber 103 

Sanjana 123 

Gudaliya Neem 291 H. 
consanguinea 
 

Khejari 203 

Ber 133 

Sanjana 167 

Kisanmanpura Neem 283 M. insanabilis 
H. serrata Khejari 211 

Ber 119 

Sanjana 73 

Bagawas Apple ber  423 H. 
consanguinea 
 

Neem 309 

Khejari 219 

Sanjana 143 

July Begus Neem 1213 H. 
consanguinea 
M. insanabilis 

Khejari 997 

Ber 971 

Sanjana 603 

Jaisinghpura/ Bhankrota Neem 1196 H. 
consanguinea 
M. insanabilis 

Khejari 903 

Ber 673 

Sanjana 511 

Simrala Neem 1119 H. 
consanguinea 
M. insanabilis 

Khejari 1096 

Ber 791 

Sanjana 705 

Gudaliya Neem 1183 H. 
consanguinea 
 

Khejari 907 

Ber 673 

Sanjana 623 

Bagawas Apple ber  1553 H. 
consanguinea 
 

Neem 1107 

Khejari 883 

Sanjana 591 



Kisanmanpura Neem 1231 H. 
consanguinea 
M. insanabilis 

Khejari 1096 

Ber 773 

Sanjana 623 

August Begus Neem 756 H. 
consanguinea 
M. insanabilis 

Khejari 476 

Ber 457 

Sanjana 413 

Jaisinghpura/ Bhankrota Neem 702 H. 
consanguinea 
M. insanabilis 

Khejari 356 

Ber 322 

Sanjana 307 

Simrala Neem 803 H. 
consanguinea 
M. insanabilis 

Khejari 573 

Ber 409 

Sanjana 398 

Gudaliya Neem 773 H. 
consanguinea 
M. insanabilis 

 Khejari 533 

 Ber 471 

 Sanjana 409 

Bagawas Apple ber  672 H. 
consanguinea 
M. insanabilis 

 Neem 571 

 Khejari 497 

 Sanjana 329 

Kisanmanpura Neem 813 H. 
consanguinea 
M. insanabilis 

Khejari 517 

Ber 391 

Sanjana 372 

 

 

   

                    Khejri                                                                               Neem 



  

Ber                                                                  Mehndi 

    

Weed Amaranthus 

Different host trees of white grub in Rajasthan 

 

AAU JORHAT 

Diversity of ants in some selected ecosystems of Assam: 

Survey were conducted in four different ecosystems viz., fruit, vegetable, forest and tea 

ecosystems to monitor the diversity of ants (Fig. 4&5). Further efforts will be made on 

the identification of the collected specimen in collaboration with IARI, New Delhi and 

UAS, Bangalore.  



  

Fig. 4. Collection of ant specimen from vegetable and tea ecosystems 

  

  

  



  

  

Fig. 5. Ant species collected from diverse habitat 

 

CSK HPKV PALAMPUR: 

During 2018, adult sampling of scarab beetles was done at locations in 6 districts of Himachal 

Pradesh (Table 16). At Palampur, sampling was done on pear, rose, nectrine, toon, mulberry 

and pecannut. On toon, H. longipennis was collected in great numbers, and on pecannut, H. 

sikkimensis was predominant. At Berthin, data were recorded on guava, ber, and Grewia, and 

A. polita beetles were collected in low numbers. At Barot, beetles of M. virescens and 

M.cuprescens were collected in low numbers on walnut and wild bushes. In Shimla, B. coriacea 

was found in hingh number at Shillaroo on walnut and apple trees, At Nauni, B. coriacea was 

the predominant species on stone fruits. At Berthi, A.lineatopennis, A. vicolor, M. irridescens, M. 

piluda and were recorded M.  cotesi were recorded. 

 
Table 16. Beetles collected on different host trees in Himachal Pradesh during 2018 

Species  Palampur  Kullu Barot Shillaru Mashobra Nauni Bara 

A.lineatopennis + + - - - - + 

A.  varicolor + - - - - - + 

B.  coriacea + + + + + + - 

B. flavosericea - + + + + - - 

H.  longipennis + + - - + - - 

H. sikkimensis + - + - - - - 

M. cotesi + - - - - + + 

M. insanabilis + + + - - - - 

M. piluda + + - - - - + 

Shizonycha sp - + - - - - - 

M. cuprescens - + + - - - - 

M. furcicauda + + - - + - - 

(+): Present; (-): Absent 
 

GKVK BENGALURU: 

Soil arthropods constitute a major portion of soil fauna. These organisms have diverse feeding 

habits and habitats. Most of the soil biota play a vital role in soil mineralization. The population 



dynamics of soil arthropods varies with the physical, chemical and biological properties of the 

soil. Their abundance and diversity directly influence the growth and development of crop 

plants. Monitoring of pestiferous and beneficial soil arthropods at periodical interval helps in 

understanding of pest dynamics, which leads to development of effective pest management 

strategies.  

Methodology: The host plants were surveyed and searched for adult scarab beetles which 

have the behavior of emerging én massé and aggregating on tree canopies during night hours.  

Effort was made to collect all the beetles from the host plants using insect nets with long 

handles.  Wherever this was not possible (as in Leucopholis lepidophora, L. burmeisteri and L. 

coneophora), their numbers were recorded using flashlights.  Number of beetles per plant was 

calculated.  Similarly, the abundance of anthophilous scarabs was also recorded in the same 

manner. 

Estimation of scarab beetle populations on host trees/tree canopies:  

Two persons walked along the road looking for host trees on either side for a stretch of 3 km. 

Each of the potential host plants encountered was searched for scarab beetles and collections 

were made.  

Results: Adult beetle activity of H. serrata was monitored and population of beetles on different 

host plants estimated in Chikkaballapur and GKVK campus during March, 2018. In GKVK adult 

beetle activity was very negligible. A few beetles were collected on neem tree canopies. About 

763 beetles of H. serrata, H. rufoflava (37 nos), Anomala sp. (19 nos) and Adoretus sp. (21 nos) 

were collected on mulberry (Morus alba) plants in Chikkaballapur district.  

In April, 2018 adult aggregation of different species of scarab beetles was estimated in 

Mahadeshwarapura and Manikanahally villages (Mandya).  During the sampling conducted, 165 

female and 144 male beetles of H. serrata from canopies of neem (Azadirachta indica) and   

Anomala sp. (51 numbers from Annona squamosa tree) were collected.  A few individuals of 

Adoretus sp., Schizonycha sp., Anomalochela sp. and H. rufoflava were also observed on neem 

trees. In GKVK campus scarab diversity was estimated on different tree canopies. The detail of 

abundance of adult beetles on tree canopies is given in Table 17. 

Table 17 : Abundance of major scarab beetles on tree canopies in April, 2018. 

 

Sl. 
No. Location Host trees 

Number of 
trees 

observed 
Scarab species 

No. of 
beetles 

1 Mahadeshwarapura 
(Mandya) 
 

Azadirachta indica 9 H. serrata ~1500 

H. rufoflava 5 

Annona squamosa 1 Anomala sp. 51 

Tamarindus indica 5 Anomalachela 
sp 

12 

Leucaena 
leucocephala 

3 Schizonycha 
ruficollis 

30 

Derris indica 4 Anomalachela 
sp 

17 



2 Manikanahally 
(Mandya) 

Morus alba 3 ac H. serrata ~2000 

3 Hulaguru 
(Mandya) 

Ailanthus excelsa 10 H. serrata ~200 

4 Shankaragatta 
(Mandya) 

Chrysanthemum sp 0.5 ac H. serrata ~70 

5 GKVK, Bengaluru 
 

Azadirachta indica 23 H. serrata ~700 

Cassia fistula  7 Anomala sp. 36 

Tamarindus indica 5 Apagonia sp. 32 

Syzygium cumini 2 Sophrops sp. 6 

 

Abundance of various scarab beetles on tree canopies was estimated during May, 2018 

in four districts of the state. Activity of 10 scarab species was observed and higher 

density of H. serrata was recorded on neem tree canopies compared to other scarab 

species. Species such as Anomala sp. and Apagonia sp. showed certain degree of 

affinity towards tree species. During the time of observation Anomala sp. and Apagonia 

sp. found to associate with Cassia fistula and Tamarind trees respectively. In one of the 

arecanut gardens 176 males and only 4 female beetles of Leucopholis burmeisteri were 

caught on flight. The detail of abundance of adult beetles on tree canopies is given in 

Table 18. 

 
Table 18: Abundance of major scarab beetles on tree canopies in May, 2018. 

Sl. 
No. Location Host trees 

Number 
of trees 

observed 
Scarab species 

No. of 
beetles 

1 Pavagada  
(Tumkur)  

Azadirachta. 
indica 

17 Holotrichia serrata ~700 

Tamarindus. 
indica 

7 H.  reynaudi 9 

2 Bharmasagar  
(Davanagere) 

A. indica 4 H. serrata 94 

4 H.  reynaudi 07 

3 H. rufoflava 04 

4 Adoretus sp. 36 

2 Schizonycha ruficollis 11 

4 Pelidonta sp. 1 

3 Devanahally  
(Bengaluru) 

Syzygium cumini  18 
 

H. serrata 8 

H.  reynaudi 8 

H. rufoflava 4 

Anomala dorsalis 2 

4 GKVK 
(Bengaluru) 
 

A. indica 7 H. serrata ~300 

Cassia fistula  5 Anomala sp. 14 

T. indica 5 Apagonia sp. 27 



S. cumini 2 Sophrops sp. 5 

5 Shuntikatte 
 (Shivamogga) 

In areca nut 
garden 

on wing Leucopholis burmeisteri 180 

In May, 2018 scarab population on rose crops was estimated from two locations such as GKVK 

campus and Nandi hills. Adoretus sp. found to be the dominant species, followed by Apogonia 

sp. A total of 272 adults beetles of different scarab beetles were collected and added to the 

collection. The details on species abundance are given in Table 19.   

Table 19:  Numbers of various species of adult white grubs collected on roses in tw      
                  farms during May, 2018. 
 

Species GKVK 
 

Nandi Total 

H. serrata  11 16 27 

Schizonycha ruficollis  09 17 26 

Adoretus sp. 33 21 54 

Anomala bengalensis  14 19 33 

A. ruficapilla  14 07 21 

A.polita. 08 13 21 

Maladera sp.  17 18 35 

Apogonia sp. 24 31 55 

Total 130 142 272 

 

Summary/Conclusion: The emergence of adult beetles commenced on the onset of summer 

shower. The adult beetle activity of H. serrata was observed in most of the white grub endemic 

areas in the state. A series of hand on training-cum- demonstrations were organized in the 

villages, educated farmers and line department officials on adult beetle collection.  

Ghaziabad, UP 

Methodology: The periodical visual survey of different host trees of white grub beetles was 

conducted at different locations during day and night. It was observed that in night beetles were 

found feeding on host trees and foliage damage of host trees was observed during day time.  

Date of Observation: July, 2018 to January, 2019  

Result: During visual periodical survey conducted, the white grub beetles were found feeding 

on host trees and foliage damage was also recorded on host trees,  Tunn (Toona ciliate), 

Shesham (Dalbergia latifolia) and Guvava (Psidium guajava) at village Didauli and Guvava 

(Psidium guajava) & Neem (Azadirachta indica) at village Jalalabad in Ghaziabad district, 

Sheesham, Popular (family Salicaceae), Guvava (Psidium guajava) and Neem (Azadirachta 

indica) at village Hisavda in Baghpat district, Neem (Azadirachta indica) Popular (family 

Salicaceae), and Sheesham at village Havispur Bigas in Hapur district and Shesham and 

Guvava (Psidium guajava) at Lodhipur Rajpoot in Moradabad district, Shesham at village 

Gobindpur, Khari in Bijnor district and Neem (Azadirachta indica) at village Jalalabad in 

Ghaziabad district.  

 

https://en.wikipedia.org/wiki/Dalbergia_latifolia


Summary/Conclusion: The emergence of beetles and feeding on host trees; Neem 

(Azadirachta indica), Tunn (Toona ciliate), Sheesham (Dalbergia latifolia), Guvava (Psidium 

guajava) and Popular (family Salicaceae) was observed in the month of July, 2018 to August, 

2018. Emergence of adult beetles of white grub has not been noticed during the months of 

September, 2018 to January, 2019.  

 

Pictures showing White grub beetles infected trees in different locations 

 

 
 

 
 

 
POPULATION MONITORING OF SOIL ARTHROPOD PESTS AND THEIR EXTENT OF DAMAGE IN 

DIFFERENT CROPS 
 

 

 
 

https://en.wikipedia.org/wiki/Dalbergia_latifolia


RARI DURGAPURA  
The population monitoring of grub stage of whitegrub was done at eight locations near Jaipur 

i.e. Bagawas, Gudaliya, Simarla, Rajpuria, Kisanmanpura, Begus, Raithal, RARI Research 

Farm. 

At these villages mainly groundnut and pearl millet field were observed. Pits sampling was done 

as per the standard procedure. The pit sampling was also done at Research farm RARI, 

Durgapura. The maximum number of grubs was recorded at Bagawas (12 grubs/m2), followed 

by Kisanmanpura (10 grubs/m2), Begus & Gudaliya (9 grubs/m2) & Simarla (8 grubs/m2), at 

RARI Research Farm 5 grubs per m2 pit was recorded. The extent of damage at these location 

was high where the population was above 5 whereas low level of damage was observed at 

population of grubs were below 5 grubs/pit (Table 20 ). 

 
Table 20 :  Population monitoring of grubs in soil at different villages near Jaipur  

 

AAU JORHAT 

 

The extent of damage of different soil arthropod pests were recorded and presented in Table 

21. 
 
 

 

Table 21. Extent of damage caused by major soil insect pests and snails in Assam 
 

Species Peak 

activity 

Crop  

infested 

Stage of 

the crop 

Infestation 

(%) 

I. White grubs 

Pentodon sp.  

Study area: Majuli river island 

(27.0016º N, 94.2243º E) 

Dhemaji (27.6087° N, 94.7692° E) 

May-July 

(Grubs 

and 

Adults) 

 

Kharif Rice 

 

 

Standing crop  

 

10-15 

Sugarcane 30-40 

Heteronychus sp. 

Study area: Hojai, Nagaon 

(25.9999º N, 92.8449º E), AAU, 

Jorhat (26.7227º N, 94.1957º E) 

Sept-Oct. 

(Grubs) 

Transplanted 

summer rice 

(Early ahu) 

Panicle 

initiation stage  

15-20 

II.Cutworm 

Agrotisipsilon Nov. Potato Seedling  20-25 

S N Location Average grubs 

collected/pit 

Host plant Extent of 

damage 

1 Bagawas 12 Groundnut, Pearl millet High 

2 Gudaliya 9 Groundnut High 

3 Simarla 8 Pearl millet,  Groundnut, High 

4 Rajpuria  2 Groundnut Low 

5 Kisanmanpura 10 Groundnut, Pearl millet High 

6 Begus 9 Groundnut, Pearl millet                                                      High 

7 Raithal 3 Pearl millet Low 

8 RARI Research Farm 5 Groundnut  Average 



Study area: Majuli river island 

(27.0016º N, 94.2243º E) 

AAU, Jorhat (26.7227º N, 

94.1957º E) 

Tuber  5-10 

Nov. Toria Seedling 10-15 

III. Termite 

Odontotermesobesus 

Study area: AAU, Jorhat            

(26.7227º N, 94.1957º E) 

Feb-March Sugarcane Setts 

(preserved) 

35-50 

Aug- Dec. Standing crop 12-15 

Round the 

year 

 

Tea Shed and 

standing crop 

15-20 

Citrus Standing crop 10-15 

IV.Red ant 

Dorylusorientalis 

Study area: Jorhat 

(26.7465ºN, 94.2026 ºE) 

Nov- Jan. Potato Tuber 20-25 

Oct-Dec. French bean Root 15-20 

Dec-Jan. Cabbage  Standing crop 10-15 

V. Giant African Snail 

Achatinafulica 

Study area: Jorhat 

(26.7465ºN, 94.2026 ºE) 

June-Aug. Papaya Fruit 10-20 

Banana Fruit/ Leaf 20-25 

Spine gourd Leaf 15-20 

Ridge gourd Leaf 10-15 

Jan-Feb. Dahlia Leaf 7-10 

 

CSK HPKV PALAMPUR: 

Abundance and incidence of whitegrubs in potato during 2018: The problem of whitegrubs 

in potato was quite serious in high hills where the potatoes are grown during summer season as 

rain fed crop under long day conditions. In Shimla hills, Brahmina coriacea (Hope) was the most 

widespread and destructive species, whereas in Chuhar valley i.e. Badagaon area of Kangra 

district and Barot area of Mandi district, Melolontha indica Blanchard was the predominant 

species in potato fields. The grubs of M. indica inflicted large circular holes in potato tubers and 

in certain cases entire tuber was eaten by the grubs. Similarly in Sirmaur district, B. coriacea 

was the leading species inflicting considerable damage to potato tubers. In case of B. coriacea, 

the tuber damage was mainly inflicted by the third instar grubs in entire Shimla hills and Sirmaur 

district. Altogether 12 locations were surveyed from Shimla, Sirmaur, Mandi, Kangra and 

Chamba districts of Himachal Pradesh during July-November 2018 to ascertain the magnitude 

of losses inflicted by the whitegrubs in summer planted potatoes. Maximum tuber damage was 

recorded at Shillaroo (23.5%). Density of whitegrubs in potato fields at Shillaroo was recorded 

as 8.5 grubs/ m2. The mean tuber damage by the grubs of B. coriacea at other five locations 

viz., Kotidhar, Kachhat, Kufri, Fagu and Sandhu was 19.4, 19.5, 5.0, 7.5 and 19.6 per cent, 

respectively.  The grub population at these locations ranged from 1.9-6.0 grubs/ m2 during 

October-November 2017. At Kufri, relatively lower population of grubs and lesser tuber damage 

was reorded (5.0%) as shown in table 22. The tuber damage (22.0%) was also recorded at 

Baragran in Kangra district due to M. Indica. 

 



Table 22: Incidence of whitegrubs in potato during 2018 

Location  District  Sampling size (n) Mean no. of grubs/ m2  Tuber damage (%) 

Shillaroo Shimla 10 8.5 23.5 

Kheradhar Sirmour 10 4.5 13.7 

Kotidhar Shimla 10 6.0 19.4 

Kachhat Shimla 10 6.3 19.5 

Barot Mandi 10 3.5 14.8 

Baragran Kangra 10 7.1 22.0 

Kufri Shimla 10 1.9 5.0 

Fagu Shimla 10 2.8 7.5 

Sandhu Shimla 10 5.1 19.6 

Ahla Chamba 10 0.6 0.0 

Phulladhar Mandi 10 0.5 0.0 

Rajgundha Kangra 10 0.0 0.0 
  

 
Tuber damage by B. Coriacea 

Abundance and incidence of whitegrubs in ginger during 2018: Data on whitegrub 

infestation in ginger were recorded at 9 locations in Kangra, shimla and Bilaspur districts of 

Himachal Pradesh (Table 23). There was no rhizome damage due to whitegrubs at Nagrota, 

Swarghat and Berthin. At Paprola, 9.5 % rhizomes were found to be damaged by whitegrubs. At 

Palampur, 3.7% damage was recorded. There was yellowing of leaves in whitegrub infested 

plants. 

Table  23. Damage of whitegrubs in ginger during 2018 

Location District Sample size (n) Mean no. of grubs/m
2
 (%) rhizome damage 

Palampur Kangra 10 0.3 3.7 

Paprola Kangra  10 2.0 9.5 

Menjha Kangra 10 0.3 1.0 

Bagora Kangra 10 0.8 2.1 

Nagrota Kangra 10 0.0 0.0 

Jukhala Bilaspur 10 0.2 0.5 

Jubbarhatti Shimla 10 0.4 1.5 

Swarghat Bilaspur 10 0.0 0.0 

Berthin Bilaspur 10 0.3 0.0 

 



 

Yellowing in ginger plant due to white grub incidence  

 

GKVK Bengaluru: 

Methodology: Close & constant monitoring of crop Soil Arthropod pests helps in determination 

of field variables viz., pest level, crop loss, weather parameters and natural enemies associated 

with the pests in the field.  Precise information about these variables helps in launching timely 

plant protection measures on need basis instead of schedule based application, reduction in 

cost of cultivation by reducing cost of spray and other inputs which are not necessary. This 

protects the ecosystem from the pesticide contamination. Species and abundance of soil 

arthropod pests were monitored at monthly interval throughout the year for groundnut, 

sugarcane, vegetables and arecanut.  Sampling methodology varied with the crop.  However, in 

each crop, specific soil samples were drawn to obtain data.   

Results: The extent of white grub damage in different cropping systems is furnished in Table24. 

Incidence of white grubs in Sugarcane: In July, 2018 incidence of white grubs was observed 

in seven sugarcane (3 fields with seed crop and 3 fields with ratoon crop), the extent of damage 

in sugarcane fields by H. serrata ranged from 20 to 60 per cent. The age structure of grubs 

consists of a few second instar and majority of third instar in the sampled fields. The farmers 

were advised for drenching of insecticide (Imidacloprid 17.8% SL) against third instar grubs 

followed by adequate irrigation. 

In August, Four fields in T.Narasipur taluk (Mysuru district) were sampled for white grubs. The 

extent of damage ranged from 30 to 40 per cent. The age structure of grubs consists of third 

instar in the affected fields.  

In September, incidence of H. serrata was observed in seven fields in Mysore, Mandya, 

Gundlupet and Chamarajanagar districts. The damage ranged from 20 to 40 per cent in ratoon 

crop.  In October, 2018 seven fields in T. Narasipur taluk (Mysuru district) five fields in Maddur 

taluk (Mandya district) were sampled for white grubs. The extent of damage ranged from 10 to 

60 per cent. The age structure of grubs consists of third instar and pupae in the affected fields.  

In November, 2018 ten fields (two in T. Narasipur taluk, Mysuru district) and eight fields in 

Chamarajnagara district were sampled for white grubs. The extent of damage ranged from 20 to 

40 per cent. 

 

Incidence of white grubs in Groundnut: July, 2018 incidence of white grubs was observed in 

four groundnut fields and two castor fields in GKVK campus, incidence was negligible in castor 



field.  In the groundnut fields the damage was sporadic and negligible. Larvae of Anomala sp. 

were associated with the affected plants.  

In August, 2018 incidence of H. serrata was observed in crop research plots growing groundnut 

and maize at GKVK campus. The incidence was negligible and damage limited to small 

pockets, recorded ~6 per cent. About 60 per cent of groundnut was destroyed by the pest. The 

concerned students/teachers of research plots were advised to physically collect and destroy 

grubs from the affected fields followed by application of chlorpyriphos or imidacloprid 

insecticide. Seven groundnut fields were sampled in Raichur district. All the fields were free 

from white grub damage. 

Incidence of H. serrata in beetroot field (Beta vulgaris): July, 2018 bee root crop suffered 

heavy damage; about 40 per cent of the crop was destroyed by H. serrata in a field near 

Chikkaballapur taluk.  Each affected beetroot plant associated with one third instar grub beneath 

the tuber. The concerned farmers were advised to physically collect and destroy grubs from the 

affected fields as the application of insecticides is not cost effective. One grownup (third instar) 

grub was recorded from each damaged plant. The farmer was advised to dig and remove the 

larvae from the affected rows and not to apply any insecticide against grownup larvae as it is not 

economical.  

Incidence of H. serrata in brinjal field (Solanum melongena): In August, 2018 unusual 

incidence of larvae of H. serrata and H. rufoflava in brinjal fields was observed in Raichur. 

Second instar larvae of H. serrata were collected from the root zone. The affected plants were 

become pale; leaves turned yellow and wilted. The farmer was advised to physically collect and 

destroy grubs from the affected plant followed by application of chlorpyriphos or imidacloprid. 

Incidentally this is the first report of white grubs on brinjal. Although the incidence was fairly 

high~30 per cent and this needs further invesgitions. 

Incidence of white grubs in Arecanut: 12 gardens (infested by Leucopholis lepidophora, L. 

burmeisteri and L. coneophora) were visited and sampled for white grubs.  It was observed that 

there was slight reduction of white grub infestation in Kannangi, Hulagar, Iruvail and Mantrady 

compared to previous years.  The white grub affected palms in the problematic gardens had 

improved and started yielding. Fresh incidence of L. burmeisteri was freshly recorded in 

Shuntikatte, while infestation of L. lepidophora was noticed in Araga.  

Table 24: Details of White Grub affected crop fields visited during 2018-19 

Crop Number of fields visited Extent of damage (%) 

Sugarcane 32 30-40 

Arecanut  12 10-30 

Groundnut 10 Less than 5 

Maize 3 Less than 5 

Brinjal 2 5-10 

Beetroot 2 10-50 

Total 58 - 

 

Estimation of larval population in Sugarcane: Abundance of the grubs/pre-pupa/pupa and 

adult beetles were recorded in the field from every alternate row, at 3 spots in 1 m row length.  

All the plants within this area were uprooted and observed for grubs.  The stage of the grubs 

and number of grubs per meter area was calculated at different months.  Systematic estimation 



of pest was not continued after September because of the dense coverage of crop.  However, a 

few plants were observed in the later part of the year. 

Results: Density of larval population was estimated during July, August, October and 

November months from sugarcane fields in southern Karnataka. All the surveyed fields were 

supported by bore well irrigation.  

In July, 2018 highest grub density 20.66±25.57 per metre length was observed in T. Narasipur 

Mysore (first ratoon) and lowest 3.27±4.14 per metre length in Davanagere (first ratoon) (Table 

25).   

In August, larval population of H. serrata estimated in three ratoon and one newly planted 

sugarcane fields. Higher larval density 2.42 ±1.56 per m length (length x 0.45m with x 0.30m 

depth) was recorded from ratoon crop. The population was low in (1.31±1.27 per 1m length x 

0.45m with x 0.30m depth sample) in three month old crop.  

In October, 2018 larval population of H. serrata estimated in four ratoon and two newly planted 

sugarcane fields. Higher larval density 3.51 ±1.32 per m length (length x 0.45m with x 0.30m 

depth) was recorded from ratoon crop. The population was low in (0.64±1.21 per 1m length x 

0.45m with x 0.30m depth sample) in three month old crop. 

In November, The age structure of grubs consists of majority of pupae in the affected fields. The 

farmers were advised not to apply any insecticide as it is not effective against grown up larvae 

and pupae. 

Table25:  Larval density of H. serrata in sugarcane fields in July, 2018 

 
S.N
o. 

Location 
White grub 

species 

Average grubs 
collected/1.5m 

length 

Extent of 
damage (per 

cent) 

1 L. Siddaiah,  
T. Narasipur, Mysore  

H. serrata 8.83±5.07 30 

2 Mantinayaka, 
T. Narasipur, Mysore  

H. serrata 16.33±4.16 60 

3 Mahadevappa  
T. Narasipur Mysore  

H. serrata 20.66±25.57 60 

4 Hanumanthappa 
Kadajji, Davanagere 

H. serrata 4.31±7.61 30 

5 V. Shashikumar Kadajji, 
Davanagere 

H. serrata 12.78±11.67 30 

6 K.V. Rudrappa Kadajji, 
Davanagere 

H. serrata 3.27±4.14 25 

7 Gangamma Kukwada 
Davanagere 

H. serrata 7.69±9.66 30 

Estimation of larval population in arecanut: The observation was initiated about 45 days after 

adult emergence.  The abundance of grubs was estimated from every alternate plot (2.7 m width 

X ~ 50 m length).  In each plot 3 spots of 1 square metre area (30-45 cm deep) were dug ~50 to 

100 cm distance away from the plant base and observed for grubs.  Samples were also drawn 

from 1 square metre area (30-45 cm deep) from ¼ area around the plant base to assess the 

grown up larvae. 

Results: In September, 2018 eight gardens (four fields infested by L. lepidophora; two fields by 

L. burmeisteri and two fields affected by L.coneophora) were visited and sampled for white 



grubs. The age structure of the insect in arecanut fields varied among the white grub species. In 

the field affected by L. lepidphora age structure of the insect included majority of grown-up third-

instar grubs and a few adults, in the field affected by L. burmeisteri both grown-up third-instar 

grubs and current year third instar grubs were observed. In L. coneophora infested fields second 

instar and a few third instar grubs belonging to current year generation were observed (Table 

26).   

In November, 2018 four gardens (two fields infested by L. lepidophora; one field by L. burmeisteri 

and one field affected by L.coneophora) were visited and sampled for white grubs. In the field 

affected by L. lepidphora age structure of the insect included grown-up third-instar grubs and a 

few adults, in the field affected by L. burmeisteri both grown-up third-instar grubs and current 

year third instar grubs were observed. In L. coneophora infested fields a few third instar grubs 

belonging to current year generation were observed. 

Table 26: Incidence of Leucopholis spp. in arecanut fields during September, 2018 

SN Location 
White grub 

species 

Average 
grubs 

collected/sq.
m 

No. of adult 
collected 

Approximate 
damage 

(per cent) 

Shivamogga 

1 Shuntikatte L. burmeisteri 3.24 ± 3.15 180 on wing 20 

2 Araga L. lepidophora 2.41± 2.78 27 from soil 20 

Dakshina Kannada 

1 Iruvail L. coneophora Negligible 

2 Mantrady L. coneophora Negligible 

 

Summary/Conclusion: H. serrata continues to be the major white grub species in Karnataka 

causing damage to field crops like sugarcane, groundnut, maize, beetroot and other vegetables.  

Incidence of H. serrata was observed in a few arecanut gardens of Davanagere district in 

Karnataka. This is happened to be the first report of H. serrata causing damage to arecanut. 

However, this needs further studies. 

The larval density was significantly reduced in the arecanut gardens viz., Iruvail and Mantrady 

that strictly adopted the management strategies recommended by UAS, Bengaluru. 

 

Ghaziabad 

Methodology: The periodical surveys for visual monitoring of white grub on sugarcane crop 

were conducted at different locations in the districts of Amroha, Bijnor and Ghaziabad. 

Date of Observation: June, 2017 to March, 2018 

Result: The white grub larvae population was recorded during the survey, details of which are 

given in Table 27. 

Summary/Conclusion: The per Sqm. minimum and maximum white grub population was 

recorded as 0 - 1 and 7 - 8 respectively. Though, precise evaluation of extent of damage has 

not been recorded, however, the average extent of damage may be estimated around 5-7%.    



Scientist involved: Jagpal Singh (PI), Dr. Seema Rani (SRF), Riazuddin, Rinni Sahrawat 

(JRFs) and Manish Kumar Sharma (PA) 

Table 27: Population monitoring of grubs in soil at different locations at Amroha, 

Ghaziabad and Bijnor districts.  

 

S

N 

Location Average grubs collected / 

sqm 

Host plant/ 

Crop 

Extent of 

damage 

1 Jallopur, 

Amroha 

0-1  Sugarcane As mentioned in 

Summary/Conclusion 

of SAP WG-1 C 

2 Jalalabad 

Ghaziabad 

0 ï 5 to 1 - 6 Sugarcane& 

Sorghum  

Do 

3 Dabana, 

Ghaziabad 

0 - 2  Sugarcane& 

Sorghum 

Do 

4 Khimawti, 

Ghaziabad 

0 - 2  Sugarcane Do  

5 Issepur, 

Ghaziabad 

0 ï 1  Sugarcane& 

Sorghum 

Do 

6 Aqbarpur Tigri, 

Chandpur, 

Bijnor 

0 ï 1  Sugarcane  

 

 

 

In village Jallopur, Amroha: 
 



 
 

 
 

 
 

 
Photographs Population monitoring of damaging stage of soil arthropod pests and their extent of damage in 

different crops 

 



 
E.Monitoring of natural enemies of soil arthropods  

AAU JORHAT 

Standardization of formulation of the native entomopathogenic nematodes, 

Heterorhabditis bacteriophora 

The entomopathogenic nematodes, Heterorhabditisbacteriophora was isolated from the third 

instar grubs of Lepidiotamansueta and the per cent survival of the infective juveniles 

ofH.bacteriophora in different formulations were assessed by using petri plate bioassays (Fig 6 

& 7). The per cent survivality was examined at both 5o and 30o C with 5 two factorial CRD. The 

formulations are mentioned below:  

Formulations Method of preparation 

Talc Formulation (T
1
) Talc powder 250 g + 25 ml Water + 50 ml of IJs Suspension (2000 

IJs/ ml) 

Saw dust formulation 
(T

2
) 

Saw dust 250 g + 50 ml Water + 50 ml of IJs Suspension (2000 IJs/ 
ml) 

Alginate gel 
Formulation (T

3
) 

2 g of Sodium alginate in 150 ml of water (blended for 4-5 minutes) + 
50 ml of IJs Suspension (2000 IJs/ ml). Drops of this solution when 
placed into a 100 mM solution of CaCl

2
.2H

2
O (the 

complexingsolution) formed discrete capsule of calcium alginate 

Water dispersible 
granule (WDG) (T

4
) 

Clay, aloe gel and starch (1:1:1) + 50 ml of IJs Suspension (2000 IJs/ 
ml) 

Compost and 
charcoal powder 
mixture (T

5
) 

Vermicompost and charcoal powder (1:1) + 50 ml of IJs Suspension 
(2000 IJs/ ml) 

Control (water) (T
6
) 50 ml of IJs Suspension (2000 IJs/ ml)stored in 250 ml conical flask 

  

Experimental results indicated that the alginate gel formulation showed 100 per cent survival of 

H. bacteriophora at 50C up to 5thweek followed by the saw dust formulation where 100 per cent 

survivality was observed up to the 4th week. When the infective juveniles of H.bacteriophora in 

different formulations were stored at 300C, both the alginate gel and saw dust formulations 

showed 100 per cent survival up to the 4th week (Table 28 & 29).     

Table28. Per cent survival of infective juveniles of Heterorhabditisbacteriophorain 
different formulations stored at 50C (Mean of five replications) 

   Formulations                              Survival (%)  Mean  

1
st

 week 2
nd

  
week 

3
rd

  
week 

4
th

 week 5
th

 week 6
th

 
week 



T
1
 100 

(89.78) 
100 

(89.78) 
100 

(89.78) 
92.00 

(73.61) 
90.40 

(71.95) 
84.80 

(67.06) 
94.53 

(80.33) 

T
2
 100 

(89.78) 
100 

(89.78) 
100 

(89.78) 
100.00 
(89.78) 

97.20 
(81.44) 

95.40 
(77.78) 

98.76 
(86.39) 

T
3
 100 

(89.78) 
100 

(89.78) 
100 

(89.78) 
100 

(89.78) 
100 

(89.78) 
96.40 

(79.27) 
99.40 

(88.03) 

T
4
 98.60 

(85.66) 
93.00 

(76.27) 
85.20 

(67.49) 
82.80 

(65.56) 
78.80 

(62.59) 
75.00 

(60.67) 
85.80 

(69.60) 

T
5
 100 

(89.78) 
100 

(89.78) 
95.20 

(77.55) 
90.00 

(71.59) 
89.00 

(70.64) 
86.20 

(68.22) 
93.40 

(77.93) 

T
6
 

(Control) 

100 
(89.78) 

100 
(89.78) 

100 
(89.78) 

100 
(89.78) 

92.40 
(74.16) 

88.40 
(69.88) 

96.80 
(83.86) 

CD(P=0.05)   Formulation(T) : (1.11)  Storage Time(t):(1.11) 
Formulation(T)×Storage Time(t): (2.71) 

 
Table29.Per cent survival of infective juveniles of Heterorhabditis bacteriophorain 
different formulations stored at 30 0C (Mean of five replications) 

   
Formulations 

                             Survival (%)  Mean  

1st week 2nd  
week 

3rd  week 4th week 5th week 6th 
week 

T1 100 
(89.78) 

100 
(89.78) 

100 
(89.78) 

91.60 
(73.28) 

87.00 
(68.93) 

82.00 
(64.93) 

93.43 
(79.56) 

T2 100 
(89.78) 

100 
(89.78) 

100 
(89.78) 

100 
(89.78) 

96.40 
(79.37) 

93.80 
(75.64) 

98.36 
(85.69) 

T3 100 
(89.78) 

100 
(89.78) 

100 
(89.78) 

100 
(89.78) 

98.00 
(82.77) 

95.40 
(78.11) 

98.90 
(86.67) 

T4 96.40 
(79.18) 

90.80 
(72.65) 

84.80 
(67.08) 

80.60 
(63.95) 

77.80 
(62.00) 

74.80 
(59.88) 

84.20 
(67.50) 

T5 100 
(89.78) 

92.00 
(75.35) 

88.40 
(70.40) 

87.40 
(69.45) 

84.20 
(66.67) 

79.00 
(62.76) 

88.50 
(72.40) 

T6 
(Control) 

100 
(89.78) 

100 
(89.78) 

100 
(89.78) 

100 
(89.78) 

89.60 
(71.29) 

87.40 
(69.23) 

96.16 
(83.27) 

CD(P=0.05)       Formulation(T) : (1.24)      Storage Time(t):(1.24) 
Formulation(T)×Storage Time(t): (3.04) 

 



 

Fig. 6. Different formulations of Heterorhabditis bacteriophora 

 

Fig.7. Petri plate bioassay on per cent survival of formulated Heterorhabditisbacteriophora 

GKVK Bengaluru 

Methodology: Monitoring of natural enemies was carried out simultaneously with surveillance 

of white grub studies in different crop fields of some of the endemic areas in southern districts of 

Karnataka. Grubs Infected by parasitoids or pathogens were collected and brought to the 

laboratory for further studies. 

 

Summary/Conclusion: Twenty nine Paenibacillus infected H. serrata grubs were collected 

from sugarcane fields. All the Paenibacillus isolates are being maintained at the Bengaluru 

centre for subsequent studies. 

Palampur 

The whitegrubs were collected from 9 different locations of Himachal Pradesh. The fungus 

infected whitegrubs were collected at higher altitudes of Himachal Pradesh. At Shillaroo, only 



1.61 per cent of the grubs showed mycosis. The dead grubs showed clear cut symptoms of 

fungal infestation and their body was completely covered with white fungal growth. At 

Kheradhar, 3.41 per cent fungus infected white grubs were noticed.  At Palampur, Barot and 

Ahla, all collected grubs were healthy and none of the collected grubs showed visible symptoms 

of fungal infection (Table 30). When these grubs were reared under laboratory conditions at 

Palampur in glass jars/ plastic cups, many of grubs died due to fungal infection. Amongst the 

grubs collected from Shillaroo, 5.90 per cent grubs showed mycosis during rearing in laboratory. 

Similarly, from Kheradhar, 15 grubs died due to mycosis, showing 7.57 per cent mycosis in 

laboratory conditions. At all locations except Mashobhra, the fungus was identified to be 

Beauveria bassiana, whereas at Mashobhra, the fungus infecting grubs of Brahmina coriacea 

was identified to be Entomophthora sp. The grubs of H. longipennis were found to be 

parasitized by Tiphia sp. at Palampur. the extent of parasitisation was low. The white coloured 

maggots were found to feed near head region of the grubs.. 

 
Table 30. Natural infection of entomopathogenic fungi in whitegrubs during 18 

Locations  No. of grubs collected Mycosis in grubs  Mycosis (%) 

Field Lab Field Lab 

Shillaroo  310  5   18  1.61 5.90 

Kheradhar  205   7   15   3.41 7.57 

Baragaon   105  1  2  0.95 1.92 

Palampur   46  0 0 0 0 

Barot  28  0 0 0 0 

Ahla  35 0 0 0 0 

Fagu 95  2 6 2.10 6.45 

Kullu 82 1 3 1.22 3.75 

Mashobhra 65 8 5 12.31 8.77  

Ghaziabad 

The seven strains of EPN isolated from soil samples collected from the different locations of the 

Western UP during last year, were sent to Nematology Division of IARI for Identification. 

Molecular characterization and DNA sequencing were conducted in identification process 

followed by Nematology Division, IARI. Identification report received from Nematology Division, 

IARI revealed that out of 7 strains of isolated EPN forwarded by FARMER, 3 strains were 

identified as Heterorhabditis indica and 4 strains were identified as Steinernema (2 Steinernema 

siamkayai & 2 Steinernema thermophilum). It has been communicated by Nematology Division 

IARI, that all identified seven strains of EPN had been submitted to NCBI Gene Bank for 

allotment of Gene Bank Accession number and following numbers have been allocated.  



Sample 

name 

Molecular identification by ITS marker Gene Bank Accession No. 

1 Heterorhabditis indica MK078600 

2 Heterorhabditis indica MK078601 

3 Heterorhabditis indica MK078602 

4 Steinernema thermophilum/abbasi MK078603 

5 Steinernema siamkayai MK078604 

6 Steinernema siamkayai MK078605 

7 Steinernema thermophilum/abbasi MK078606 

 

During current year, a total of 32 soil samples were collected from sugarcane (16), sorghum (3), 

okra (2) and fellow field (11) in the month of October, 2018, from different locations of villages 

Dabana, Sonda, Bandipur, Jalalabad, Khimawati and Ujeda in Ghaziabad district to find out 

presence of any Entomopathogenic Fungi (EPF) and Entomopathogenic Nematode (EPN).  

Methodology:  Soil samples collected from the fields of different location were placed in plastic 

containers for isolation of EPN by using baiting method technique. To facilitate the activation 

and movement of nematodes, water was added to increase soil moisture in plastic containers.  

Ten 5th instar Galleria mellonella larvae were released in the bottom of clean plastic container 

and filled with 250g of moist soil samples, covered with markin cloth and tighten with rubber 

band.  Maintained test containers in the dark and usually at 22 - 25 °C temperature. 

Observations were undertaken everyday for removing dead larvae of Galleria mellonella, if any 

from each container. It has been observed that infected cadavers showing brown colour are 

usually parasitized by Steinernematids, whereas brick red cadavers are parasitized by 

Heterorhabditis. Infected cadavers are rinsed with sterile water and placed on moist White Trap 

for recovery of nematodes. 

 

Date of Observation: 01.09.2018 to 31.01.2019  

Result: one strain of EPN appears to be H. indica was isolated but no EPF could be isolated 

from soil samples collected during current year. 

Summary/Conclusion:  

   Out of 11 samples, EPN infected Galleria cadavers were found in one soil samples collected 

from fellow field after harvest of sorghum crop, located in village Dabana, Ghaziabad district. 

The EPN emerged Galleria cadaver have been multiplied further and preserved for 

identification.  

 

 II. MANAGEMENT OF WHITE GRUBS THROUGH CHEMICALS 
 
A.  Management of whitegrub in groundnut crop through soil treatment with granular 

insecticide 

 

SKNAU RARI DURGAPURA: 

For control of white grub through granular insecticides an experiment were conducted. The data 

present in Table 31 indicated that minimum plant mortality and maximum pod yield was 

recorded in chlorantraniliprole 0.4 % GR with 22.67 % plant mortality and 14.96 q/ha yield 



followed by imidacloprid 70WG and clothianidin 50 WDG. In untreated check 93.33 per cent 

plant mortality and 2.23 q/ha pod yield was recorded. 

Table 31: Evaluation of granular insecticides against white grub, Holotrichia 

consanguinea in groundnut crop during kharif (2018-19) 

SN Treatments Dose per 

kg seed 

Plant 

mortality 

(%) 

Protection 

over control 

(%) 

Pod 

yield 

(q/ha) 

1 Carbofuran 3G  750 g 

a.i./ha  

39.67 

(39.00) 

57.49 10.06 

2 Clothianidin 50 WDG   120 g 

a.i./ha  

28.67 

(32.21) 

69.28 11.96 

3 Fipronil 0.3G   50  g 

a.i./ha 

46.00 

(42.69) 

50.71 8.16 

4 Thiamethoxam 25WG  80 g 

a.i./ha  

53.67 

(47.10) 

42.49 7.56 

5 Imidacloprid 70 WG   300g 

a.i./ha  

25.67 

(30.13) 

72.49 12.26 

6 chlorantraniliprole 0.4% GR* 100 g 

a.i./ha 

22.67 

(28.39) 

75.71 14.96 

7 Fifronil40%+Imidacloprid 

40%WG* 

300 g/ha 37.00 

(37.27) 

60.35 10.23 

8 Untreated check  750 g 

a.i./ha  

93.33 

(90.00) 

- 2.23 

 SE(m) - 2.728 - 0.791 

C.D. at 5% - 8.35 - 2.42 

C.V. % - 11.38 - 14.56 

 

AAU JORHAT 

A. Evaluation of granular insecticides against white grubs in potato during 2018-19 
 

Efficacy of six insecticides were tested against L. mansueta in potato at farmersô field of 

Maharichuk, Majuli, Assam. The experimental design was laid out in four randomized block 

design (4RBD) with individual plot size of 4 × 3 sq. m (Fig. 8). The variety ñKufriJyotiò was grown 

by following all the recommended package and practices. The required amount of insecticides 

were incorporated with pulverized soil and applied in seed furrows before sowing of the tubers. 

The crop was sown on 12th November, 2018 and harvested on 16th February, 2019. Finally, the 

effectiveness of different treatments were recorded on the basis of per cent tuber damage 

caused by the grubs, number of grubs per sq. m at the time of harvest, tuber yield and benefit 

cost ratio. 



  Experimental results revealed that all the insecticidal treatments were significantly 

superior over untreated control in reducing per cent tuber damage (weight and number basis), 

number of grubs per sq. m after harvesting of tubers and tuber yield. 

  On weight basis, clothianidin 50 WDG @ 120 g a.i./ ha treated plots recorded the lowest 

per cent of tuber damage (5.01%) and this treatment was found to be significantly superior over 

rest of the insecticidal treatments. The plots treated with imidacloprid 70 WG @ 300 g a.i./ha 

(6.02%) and chlorantraniliprole 0.4 GR @ 100 g a.i./ha (6.41%) showed statistical parity with 

each other while these two treatments were significantly differ from thiamethoxam 25 WG @ 80 

g a.i/ ha (7.08%), fipronil 0.3 G @ 50 g a.i./ha (7.48 %) and carbofuran 3G @ 750 g a.i./ha (7.55 

%). The untreated control plot registered 26.73 per cent tuber damage (Table 32). 

  When tuber damage was assessed on number basis, the plots treated with clothianidin 

50 WDG @ 120 g a.i./ha recorded lowest percentage of tuber damage (4.04%) which was 

significantly superior over rest of the treatments. The plots treated with imidacloprid 70 WG @ 

300 g a.i./ha recorded 4.69 per cent tuber damage which was statistically at par with 

chlorantraniliprole 0.4 GR @ 100 g a.i./ha (5.05 %) treated plots. The plots treated with 

thiamethoxam 25 WG @ 80 g a.i./ha, fipronil 0.3 G @ 50 g a.i./ha and carbofuran 3G @ 750 g 

a.i./ha exhibited 6.01, 6.47 and 6.92 per cent of tuber damage respectively. The untreated 

control plots exhibited 24.98 per cent of tuber damage (Table 32).  

  Considering the number of grubs recorded after harvest, it was found that the 

clothianidin 50 WDG @ 120 g a.i./ha treated plotseffectively reduced the grub population 

(5.00/sq. m).  The number of grubs recorded in imidacloprid 70 WG @ 300 g a.i./ha, 

chlorantraniliprole 0.4 GR @ 100 g a.i./ha, thiamethoxam 25 WG @ 80 g a.i/ha, fipronil 0.3 G @ 

50 g a.i./ha and carbofuran  @ 750 g a.i./ha treated plots were 5.50, 5.50, 6.25, 6.50 and 6.50/ 

sq. m respectively (Table 32). 

  Highest tuber yield was recorded in clothianidin 50 WDG @ 120 g a.i./ha (119.16 q/ha) 

treated plots followed by imidacloprid 70 WG @ 300 g a.i./ha (117.20 q/ha) and 

chlorantraniliprole 0.4 GR @ 100 g a.i./ha (116.16 q/ha). The untreated control plot registered 

the yield of 89.53 q/ ha. Benefit cost ratio was highest in case of clothianidin 50 WDG @ 120 g 

a.i./ha treated plots (2.34) followed by imidacloprid 70 WG @ 300 g a.i./ha (2.29) and 

thiamethoxam 25 WG @ 80 g a.i./ha (2.14) (Table 32).  
 

 

 

 

 

 

 



Table 32. Evaluation of granular insecticides against L. mansueta in potato at Majuli 

during 2018-19 

Treatments 
Dose 

(gma.i./ha) 

Per cent tuber                
damage 

Number of 
grubs / 
sq.m. 

Yield 
(q/ha) 

B:C 
ratio Weight 

basis 
Number 

basis 

Carbofuran 3G 750 
7.55 

(15.95) 

6.92 

(15.25) 
6.50 110.94 1.98 

Clothianidin 50 WDG 120 
5.01 

(12.94) 

4.04 

(11.59) 
5.00 119.16 2.34 

Fipronil 0.3 G 50 
7.48 

(15.88) 

6.47 

(14.74) 
6.50 110.89 1.73 

Thiamethoxam 25 

WG 
80 

7.08 

(15.43) 

6.01 

(14.20) 
6.25 113.34 2.14 

Imidacloprid 70 WG 300 
6.02 

(14.21) 

4.69 

(12.51) 
5.50 117.20 2.29 

Chlorantraniliprole 

0.4 GR 
100 

6.41 

(14.67) 

5.05 

(12.99) 
5.50 116.16 2.01 

Untreated control  - 
26.73 

(31.11) 

24.98 

(29.97) 
9.00 89.53 - 

S.Ed (±) 
 

0.32 0.29 0.21 0.59 

- 
CD (P=0.05) 0.66 0.61 0.45 1.23 

*Figures in parentheses are angular transformedvalues 

 

A. Layout of the experiment 



  

B. Application of insecticides in seed 
furrows 

C. Observation on tuber infestation at 
the time of harvest 

  

D. Infested tubers E. Healthy tubers 
 

Fig.8. (A-E). Evaluation of granular insecticides against L. mansueta in potato at 

Majuli during 2018-19 

Palampur 

The experiment was conducted at Potato Development Station, Kheradhar (Sirmaur). Potato cv 

Kufri Jyoti was sown in plots of 12 m2 and the crop was raised as per recommended package of 

practices. All the treatments were applied in soil at the time of second earthing up in 3rd week of 

June. 

At the time of harvesting on October 22, 2018, data on tuber damage on number and weight 

basis were recorded to work out per cent tuber damage.  Grub population was also recorded 

per 10 plants/ plot and expressed as number of grubs/plant. Among granular insecticides, 

clothianidin 50 WDG was found most effective chemical and carbofuran 3G granules were 

found least effective. On weight basis, least tuber damage (5.61%) was recorded in clothianidin 

50 WDG treatment. Imidacloprid 70 WG treatment showed 6.61 % tuber damage on weight 

basis. In fipronil 40 % + imidacloprid 40 % WG treatment, 8.5 % tuber damage was recorded on 

weight basis. On number basis, 6.1 and 6.9 % tuber damage was  noticed in clothianidin 50 WG 

and imidacloprid 70 WG, respectively. In control, 19.66 and 21.26 % tuber damage was seen on 

weight basis and number basis respectively. The population of grubs varied 1.1-1.8 grubs/feet2 

in clothianidin 50 WDG and imidacloprid 70 WG treated plots, as compared to 5.8 grubs/feet2 in 

untreated plots (Table 33). 



Table  33. Evaluation of different granular insecticides against whitegrubs in potato, 2018 

Treatments  Dose  
(g a.i./ha )  

% tuber infestation  No. of 
grubs/ ft2  Wt. basis  No. basis  

T1 : Carbofuran 3G  750 g  9.30 11.10 2.70 

T2 : Clothianidin 50 WDG  120 g  5.05 5.49 0.99 

T3 : Thiamethoxam 25 WG  80 g  8.55 9.63 2.34 

T4 : Imidacloprid 70 WG  300 g  5.95 6.21 1.62 

T5 : Fipronil 40 % + Imidacloprid 40 % 
WG  

300 g  7.65 7.88 2.43 

T6 : Check  -  18.69  20.13  5.22 

 
Kolapur 

Evaluation of granular insecticides against white grubs in Groundnut during 2018-19 

. 
Result: The incidence of the white grub started 40DAT. The treatment with Fifronil 

40%+Imidacloprid 40%WG @300 g a.i./ha recorded 5.61 per cent plant mortality as compared 

to 11.89 per cent in untreated control. However Fifronil 40%+Imidacloprid 40%WG @300 g 

a.i./ha  was found on par with chlorantraniliprole 0.4% GR @ 100g a.i./ha and chlothianidin 50 

WDG @ 120 g a.i./ha.when observations were recorded 40 DAT 

The plant  mortality ranged from 6.79 to 21.12 per cent, when observations were recorded 60 

DAT. The treatment with Fifronil 40%+Imidacloprid 40%WG @300 g a.i./ha  6.79 per cent plant 

mortality was recorded which was significantly superior over all other insecticide treatment. The 

treatment with chlorantraniliprole 0.4% GR @ 100g a.i./ha(7.73 per cent) and chlothianidin 50 

WDG @ 120 g a.i./ha(9.40 per cent) were next in order of efficacy. Siginificant differences did 

not existed among rest of the treatment. Similar results were recorded 80DAT. 

Among the treatments Fifronil 40%+Imidacloprid 40%WG @300 g a.i./ha recorded highest yield 

(17.61 q/ ha) followed by 15.92 q/ha in the treatment with chlorantraniliprole 0.4% GR @ 100g 

a.i./ha ,  chlothianidin 50 WDG @ 120 g a.i./ha (15.90/ha) , thiamethoxam 75 SG @ 75g ai / ha 

(14.98)  and fipronil 0.3 G (14.40 q/ha)were next in order of efficacy  as compared  to 7.60 q / ha 

in untreated control (Table-1). 

Summary/conclusion: The treatment with Fifronil 40%+Imidacloprid 40%WG @300 g a.i./ha , 

chlorantraniliprole 0.4% GR @ 100g a.i./ha and  chlothianidin 50 WDG @ 120 g a.i./hafound to 

be effective in reducing clump mortality and suggested in management of white grub in 

sugarcane. 

 

 



Table 34: Management of white grub in Groundnut Crop through soil treatment with granular insecticide at Kolhapur, 2018 

SN  
Treatment and 
dose 

Mean 
initial 
plant 
populatio
n 

 
         Per cent Plants mortality (DAS) 

Per cent 
protection 
over control  

Yield Dry 
Pod 
(q/ha) 

Mean 
no. of 
grubs/
m2  

30 DAT 45 DAT 60 DAT Mean    

1 Carbofuran 3G
  

258 8.93 
(17.36) 

15.85 
(23.38) 

16.90 
(24.24) 

13.89 
(21.66) 

27.92 10.56 3.67 

2 Clothianidin 50 
WDG   

260 7.59 
(15.98) 

9.40 
(17.84) 

11.73 
(20.03) 

9.57 
(17.95) 

50.33 15.90 2.67 

3 Fipronil 0.3G 
  

256 8.18 
(16.64) 

11.62 
(19.94) 

15.53 
(22.95) 

11.77 
(19.84) 

38.92 14.40 4.67 

4 Thiamethoxam 
25WG  

252 7.68 
(16.09) 

10.29 
(18.75) 

12.35 
(20.85) 

10.10 
(18.56) 

47.58 14.98 4.67 

5 Imidacloprid 70 
WG   

248 8.43 
(16.87) 

11.55 
(19.85) 

15.94 
(23.54) 

11.97 
(20.08) 

37.88 12.25 5.10 

6 chlorantraniliprole 
0.4% GR* 

254 6.59 
(14.86) 

7.73 
(16.13) 

9.11 
(17.59) 

7.81 
(16.19) 

59.47 15.92 1.41 

7 Fifronil 
40%+Imidacloprid 
40%WG 

265 5.61 
(13.56) 

6.76 
(15.09) 

8.00 
(16.42) 

6.79 
(15.02) 

64.76 17.61 1.11 

8 Untreated check
  

257 11.89 
(20.16) 

21.12 
(27.32) 

24.82 
(29.87) 

19.27 
(25.78) 

 7.60 9.33 

 S.Em ±  0.71 1.07 0.81   1.01 1.43 

CD at 5% NS 1.52 2.32 1.75   2.16 3.03 

CV%         

DAT- Days After Treatment 
Figures in parenthesis are arc sin transformed value 



     Pantnagar 

From the results presented in Table 35, it is evident that all the insecticidal treatments were 

found significantly superior protection-wise (6.49 ï 15.56 % cumulative plant mortality) over 

untreated control where highest plant mortality was 17.28 to 32.43 percent. The treatment of 

Fipronil 40 % + Imidacloprid 40% WG @ 300 g a.i ha-proved to be most effective by 

registering lowest plant mortality (i.e. 9.29%) followed by Clothianidin 50 WDG (120 g a.i. ha-

1) where the plant mortality was 10.57 per cent and both the treatments were found 

significantly at par among each other. The treatment of Imidacloprid 70 WG (applied 300 g 

a.i. ha-1)  ranked third by recording 12.85 % plant mortality and this treatment was also 

found statistically at par with both the dosage of Chlorantraniliprole 0.4%  GR  i.e. @ 120 g 

a.i. ha-1 in respect to plant mortality. Other insecticidal treatments were not found promising 

in controlling the white grubs. 

Production-wise, all the insecticidal treatments were found statistically superior (15.00 ï 

24.66 qha-1 grain yield) over untreated control where the grain yield was 8.25 qha-1 (Table 

35). Treatment Fipronil 40 % + Imidacloprid 40% WG @ 300 g a.i. ha-1 proved most effective 

and significantly superior over Imidacloprid 70WG applied @ 300 g a.i. ha-1. Both the 

treatments i.e. Fipronil 40 % + Imidacloprid 40% WG (@ 300 g a.i ha) and Clothianidin 50 

WDG (120 g a.i. ha-1) were found to be statistically at par among each other in respect to 

grain yield (24.66 and 21.20 qha-1).  

Highest net return (Rs. 60319.00 /ha) was obtained from the treatment Fipronil 40 % + 

Imidacloprid 40% WG applied @ 300 g a.i. per ha followed by Clothianidin 50 WDG  @ 120 

g a.i. where net returns was Rs.  47230.00 ha-1.  Imidacloprid 70 WG @ 300 g a.i. per ha 

with net returns of  Rs. 46600.00 ha-1 (Table 35) ranked third. Highest B/C ratio (2.15) was 

recorded in the treatment of Fipronil applied @ 50 g a.i. ha-1 followed by by Clothianidin 50 

WDG  @ 120 g a.i.. ha-1 where the B/C ratio was 1.68. Lowest grub population (mean 

0.33grubs/pit) was recorded in the treatment of Fipronil 40 % + Imidacloprid 40% WG.   

 

Field evaluation of post-sown application of different granular insecticides 

against the white grub in soybean during kharif, 2018. 

 

Field trial was conducted to evaluation of post-sown application of different granular 

insecticides against the white grub in soybean during kharif, 2018. Under the experiment 

granular insecticide were applied at the first week of July when White grub beetle emerge 

out. According to data presented in Table 36, it is evident that all the insecticidal treatments 

were found significantly superior with over all cumulative plant mortality of 5.90 to 17.26% as 

compared to control where highest plant mortality was 20.27 to 39.65 percent on respective 

date of observation. The treatment Fipronil 40 % + Imidacloprid 40% WG  (applied 300 g a.i. 

ha-1) proved to be most effective by registering lowest plant mortality (i.e. 10.94 %) followed 

by Clothianidin 50 WDG (120 g a.i. ha-1) where the plant mortality was 11.39 per cent and 

both the treatments were found significantly at par with each other. The treatment c  ranked 

third by recording 12.07 % plant mortality and this treatment was at par with 

Chlorantraniliprole 0.4%  GR (applied @ 100 g ai-1) with  respect to plant mortality. Other 

insecticidal treatments were not found promising in controlling the white grubs. 



Production-wise, all the insecticidal treatments were found statistically superior (17.62 ï 

24.62 qha-1 grain yields) over untreated control where the grain yield was 9.13 qha-1 (Table 

36). Treatment , Fipronil 40 % + Imidacloprid 40% WG  @ 300 g a.i. ha-1  applied in n month 

of June proved to be most effective and non-significantly superior over Clothianidin 50 WDG 

(120 g a.i. ha-1). Clothianidin 50 WDG (120 g a.i. ha-1) ranked third by recording 21.20 qha-1 

grain yield followed by Fipronil 0.3 G (applied @ 50 g a.i. ha-1).  

Highest net return (Rs. 57391.0 ha-1) was obtained from the treatment Fipronil 40 % + 

Imidacloprid 40% WG  @ 300 g a.i. ha-1 followed by Clothianidin 50 WDG (120 g a.i. ha-1) 

where the net return was Rs.48008.00 ha-1 (Table 36). Highest B/C ratio (2.05) was 

recorded in the treatment of Fipronil 40 % + Imidacloprid 40% WG  @ 300 g a.i. ha-1 

followed by Clothianidin 50 WDG (120 g a.i. ha-1) where the B/C ratio was 1.71. 

Lowest grub population (mean 1.06 and 1.33 grubs/pit) was recorded in the treatment of 

Fipronil 40 % + Imidacloprid 40% WG  @ 300 g a.i. ha-1and Clothianidin  50WDG applied @ 

300 and 120 g a.i. ha-1 .  



Table 35: Field evaluation of pre-sown application of different granular insecticides in soybean against the white grub at CRC 

during kharif, 2018. 

 

Tr. 

No. 

 

Treatment 

Dose 

(g 

a.i/ha) 

Mean initial 

plant 

population 

(4 x 4 m2) 

Cumulative  plant 

mortality (DAS) 
Grain 

yield 

(q/ ha-1) 

Cost of 

treatment 

(Rs ha-1) 

Net return 

over 

control 

(Rs ha-1) 

B/C 

ratio  

40 

 

60 

 

80 

T1 Carbofuran 3G 750 350.0 
6.87 

(15.19) 

7.85 

(16.26) 

13.13 

(21.24) 
19.33 3000 40672 1.45 

T2 Clothianidin 50 WDG 120 350.0 
7.64 

(16.04) 

10.25 

(18.66) 

10.57 

(18.96) 
21.20 3200 47230 1.68 

T3 Fipronil 0.3 G 50 336.0 
8.25 

(16.69) 

14.10 

(22.05) 

16.07 

(23.62) 
19.75 1900 41000 1.46 

T4 Thiamethoxam 25 WG 80 355.0 
7.10 

(15.45) 

11.67 

(19.97) 

15.56 

(23.22) 
15.00 1400 24350 0.87 

T5 Imidacloprid 70 WG 300 352.0 
5.13 

(13.09) 

7.89 

(16.31) 

12.85 

(21.00) 
20.75 4100 46600 1.66 

T6 
Chlorantraniliprole 0.4%  

GR 
100 358.0 

6.49 

(14.75) 

8.48 

(16.92) 

13.51 

(21.56) 
20.50 4625 46275 1.65 

T7 
Fipronil 40 % + 

Imidacloprid 40% WG 
300 355.0 

5.86 

(14.0) 

7.84 

(16.25) 

9.29 

(17.74) 
24.66 4525 60319 2.15 

T8 Untreated control - 358.0 
17.28 

(24.55) 

24.80 

(29.86) 

32.43 

(34.70) 
8.25 0 0 0.00 

SEm (±) 

C.D. (5%) 

CV   (%) 

NS 

- 

- 

1.36 

3.90 

17.59 

2.04 

6.61 

12.80 

2.56 

5.03 

6.90 

1.01 

3.45 

17.11 

- 

- 

- 

- 

- 

- 

- 

- 

- 

*Figures in parentheses are the angular transformed values. 

# Rate of soybean grain: Rs. 3400.0/q. 

 

 

 



Table 36: Field evaluation of different granular insecticides as postïsown soil application in standing crop of soybean against 

white grub 

*Figures in parentheses are the angular transformed values 

# Rate of soybean grains: Rs.3400/q. 

 

 

Tr. 

No. 

 

 

Treatment 

Dose 

(kg a.i. 

/ha) 

Mean initial 

plant 

population 

(4.0x 4.0m2) 

% cumulative plant mortality 

(DAT) 

Grain 

yield 

(q/ha-1) 

Cost of 

treatment 

(Rs ha -1) 

Net return 

over 

control 

(Rs. ha-1) 

 

B/C ratio 

 

20 

 

40 

 

60 

T1 Carbofuran 3G 750 355.0 
7.55 

(15.94) 

13.24 

(21.35) 

16.82 

(24.20) 
17.62 3200.00 32066.00 1.14:1 

T2 Clothianidin 50 WDG 120 350.0 
9.45 

(17.90) 

14.52 

(22.39) 

11.39 

(19.72) 
22.25 3400.00 48008.00 1.71:1 

T3 Fipronil 0.3 G 50 345.0 
7.18 

(15.54) 

10.63 

(19.02) 

14.44 

(22.32) 
19.80 2100.00 36488.00 1.30:1 

T4 Thiamethoxam 25 WG 80 352.0 
6.69 

(14.98) 

9.91 

(18.34) 

17.26 

(24.54) 
17.50 1600.00 30058.00 1.07:1 

T5 Imidacloprid 70 WG 300 352.0 
7.80 

(16.21) 

8.49 

(16.93) 

12.07 

(20.32) 
21.20 4300.00 45338.00 1.62:1 

T6 Chlorantraniliprole 0.4%  GR 100 352.0 
5.90 

(14.05) 

8.95 

(17.40) 

12.18 

(20.42) 
19.50 4825.00 40083.00 1.43:1 

T7 
Fipronil 40 % + Imidacloprid 

40% WG 
300 358.0 

6.51 

(14.78) 

4.25 

(11.89) 

10.94 

(19.31 
24.62 4725.00 57391.00 2.05:1 

T8 Untreated control - 350.0 
20.27 

(26.75) 

26.49 

(30.96) 

39.65 

(39.01) 
9.13 - - - 

Sem ± 

C.D. (5%) 

CV   (%) 

NS 

- 

- 

1.36 

3.39 

17.59 

1.04 

3.61 

19.80 

2.56 

6.03 

16.90 

1.07 

3.73 

9.33 

- 

- 

- 

- 

- 

- 

- 

- 

- 



RARI, DURGAPURA:  

 

B. Evaluation of some insecticides used as seed dresser against whitegrub, Holotrichia 

consanguinea in groundnut crop during kharif (2018-19) 

To protect the groundnut crop against whitegrub different insecticides were evaluated by using 

them as seed dresser. Perusal of the data in Table 37 indicated that imidacloprid 600 FS at 6.5 

ml/kg seed, clothianidin 50 WDG at 2 g/kg seed and imidacloprid 17.8 SL at 3 ml/kg seed were 

found superior to all the other tested insecticides, with minimum 9.33, 10.33 and 12.33 per cent 

plant mortality and maximum 24.63, 24.03 and 22.03 q/ha pod yield, respectively. The per cent 

protection over control was observed in the sequence by imidacloprid 600 FS, clothianidin 50 

WDG, imidacloprid 17.8 SL, chlorantraniliprol 18.5 SC, fipronil 5 SC, thiamethoxam 30 FS, 

thiamethoxam 25 WDG, fipronil 40% + imidacloprid 40% and acephate 50% + imidacloprid 

1.8%  where 90.11, 89.05, 86.93, 84.45, 83.04, 80.57, 79.86,74.90 and 73.50 per cent 

respectively. In untreated check 94.33 per cent plant mortality and 3.46 q/ha pod yield was 

recorded 

Table 37: Evaluation of some insecticides used as seed dresser against whitegrub, 

Holotrichia consanguinea in groundnut crop during kharif (2018-19) 

SN Treatments Dose per kg 
seed 

Plant 
mortality (%) 

Protection 
over control 

(%) 

Pod yield 
(q/ha) 

1 Imidacloprid 17.8 SL  3.0 ml 12.33 
(20.48)* 

86.93 22.03 

2 Thiamethoxam 30 FS  4.0 ml 18.33 
(25.25) 

80.57 17.60 

3 Thiamethoxam 25 WDG 3.0 g 19.00 
(25.75) 

79.86 17.16 

4 Fipronil 5 SC 8.0 ml 16.00 
(23.52) 

83.04 19.30 

5 Clothianidin 50 WDG 2.0 g 10.33 
(18.44) 

89.05 24.03 

6 Imidacloprid 600 FS 6.5 ml 9.33 
(17.43) 

90.11 24.63 

7 Acephate 50% + Imidacloprid 
1.8% 

4.0 g 25.00 
(29.77) 

73.50 14.06 

8 Chlorantraniliprole 18.5 SC 2.0 ml 14.67 
(22.49) 

84.45 21.10 

9 Fipronil 40% + Imidacloprid 
40% 

3.0 g 23.67 
(28.88) 

74.90 15.33 

10 Untreated check - 94.33 
(76.34) 

- 3.46 

 SE(m) - 1.836 - 1.413 

C.D. at 5% - 5.49 - 4.23 

C.V. % - 11.02 - 13.69 

*Figures in parentheses are the angular transformed values 



 
White grub infestation in groundnut 

 

CSK HPKV Palampur: 

Field efficacy of different insecticides as seed/furrow application against whitegrubs in 

potato, 2018:  

The experiment was conducted at Potato Development Station, Kheradhar (Sirmaur). Potato cv 

Kufri Jyoti was sown in plots of 12 m2 and the crop was raised as per recommended package of 

practices. All the treatments were applied in soil at the time of second earthing up on June 21, 

2018. At the time of harvesting, data on tuber damage on number and weight basis were 

recorded to compute per cent tuber damage.  The grub population was also recorded per 10 

plants/ plot and expressed as number of grubs/plant (Table 38). Clothianidin 50 WDG @ 80 g 

a.i./ha was found to be most effective treatment, followed by chlorpyriphos 20 EC @ 400 g 

a.i./ha. There was 4.10 % tuber damage in clothianidin 50 WDG treated plots on weight basis. 

The corresponding tuber damage in chlorpyriphos 20 EC treatment was recorded to be 4.43 %. 

The tuber damage on weight basis ranged from 4.65-21.07 % in imidacloprid 17.8 SL (48 g 

a.i./ha), bifenthrin 10 EC (50 g a.i./ha), thiamethoxam 70WS, thiamethoxam 25WG and 

imidacloprid 600FS treatments. Seed treatment of potato tubers with acephate 50 % + 

imidacloprid 1.8 % proved effective and recorded 4.65% tuber damage, however treatment with 

fipronil 40 % + imidacloprid 40 % WG did not prove effective, and tuber damage in this 

treatments was 21.07 %. In untreated check, 23.45% tuber damage was recorded on weight 

basis. 

Table 38. Evaluation of different insecticides as seed/ furrow application against 

whitegrubs in potato during 2018 

Treatments Dose 

(a.i./ha) 

% tuber infestation No. of 

grubs/feet2 
Wt. 

basis 

No. 

basis 

T
1 
: Chlorpyriphos 20 EC  400 g  4.43 5.87  1.04 

T
2 
: Imidacloprid 17.8 SL  48 g  7.97  8.40 2.08 

T
3 
: Thiamethoxam 70 WS  80 g  10.30  11.13 2.73 

T
4 
: Thiamethoxam 25 WG  80 g  10.67  11.18 3.25 



T
5 
: Bifenthrin 10 EC  50 g  6.71 7.02 1.82 

T
6
 : Clothianidin 50 WDG  80 g  4.10 5.33 0.90  

T
7
 : Imidacloprid 600 FS  500 g  8.36 8.70  2.34  

T
8
 : Acephate 50 % + Imidacloprid 

1.8 %  

4 g/kg seed  4.65 5.37 1.20  

T
9
 : Fipronil 40 % + Imidacloprid 40 

% WG  

3 g/kg seed  21.07 22.49 6.15  

T
10 

: Check  _  23.45  24.17  7.93 

The population of grubs averaged 0.9 and 1.04 grubs / feet2 in clothianidin 50 WDG and 

chlorpyriphos 20 EC treatments, respectively. In untreated check, 7.93 grubs / feet2 were 

recorded at harvesting. 

GKVK BENGALURU: 

Recommendations made by UASB for managing H. serrata in sugarcane fields include a) adult 

collection b) incorporation of insecticides to the soil one month after peak adult emergence and 

c) crop rotation with paddy, where possible.  In the event of heavy loss observed after the grubs 

reach the third instar, it is recommended that the crop be uprooted and all the grubs removed so 

that future crops are saved from the menace.   

The management strategies against Leucopholis spp. in areca plantations include a) adult 

collection, b) grub removal and c) timely application of suitable insecticides/bio-agents.  Adults 

of Leucopholis spp. unlike those of Holotrichia spp., are not known to congregate on any single 

host plant, which makes adult collection a hard task.  However, their emergence can be heard 

and adults can be located with the help of flash lights.  Further, unlike the Holotrichia spp., none 

of the arecanut white grub adults emerge en masse on a single day.  Therefore, timing the 

collections and collection over an extended period is a necessity for better results. 

Sugarcane white grub: A large field trial was laid out in seven sugarcane white grub endemic 

areas of Mandya, Mysore and Chamarajanagara districts during July-August, 2018. Two 

insecticides - Imidacloprid 17.8% SL @ 150 g a.i/ha and Chlorpyriphos 20 EC @ 800 g a.i/ha 

were tested against early III-instar grubs.  Pre-counts of grubs were recorded before application 

of insecticides from the field.  

Results: The data on the efficacy of Imidacloprid 17.8 SL and Chlorpyriphos 20 EC applied at 

different doses to the root zone showed that the insecticides reduced the grubs population by 

35.76 to 89.54 per cent compared to untreated control (Table 39). Application of Imidacloprid 

17.8 SL @ 1 ml per litre found be superior by reducing grubs population by 89.54 per cent 

(Table 39). 

 

 

 

 



Table 39 : Efficacy of insecticides on population of white grubs in sugarcane during 2018 
at Holesalu village, T. Narasipura Taluk, Mysuru Dist. 

Name of the Farmer: L. Siddaiah 
Treatments Dose/lt Number of grubs/1.5m row % reduction 

In population 
Over untreated 
control at 30 
DAA 

BA 6DAA 15DAA 30DAA 

T1:Imidacloprid 17.8 
SL 

0.5 ml 11.00 8.31 8.38 7.31 35.76 

T2:Imidacloprid 17.8 
SL 

1.0 ml 11.75 2.56 1.06 1.19 89.54 

T3:Chlorpyriphos 20 
EC 

3.0 ml 11.00 6.69 4.25 1.39 87.79 

T4: Chlorpyriphos 20 
EC 

5.0ml 10.50 3.63 2.31 1.63 85.68 

T5: Imidacloprid 17.8 
SL 

0.5 + 
3.0 ml 

11.00 1.63 1.56 1.35 88.14 

T6: Untreated control - 11.38 11.63 11.44 11.38 - 

S.Em+  0.43 0.20 0.15 0.11 - 

CD at 5%  NS 0.61 0.46 0.33 - 
 BA: Before Application, DAA: Days after Application 

RARI Durgapura: 

C. Evaluation of some insecticides used against whitegrub, Holotrichia consanguinea in 

standing crop of groundnut during kharif (2018-19) 

For the management of white grubs, if farmer escapes the seed treatment at the time of 

sowing done after the monsoon rain or in early sowing of the groundnut crop than standing 

crop treatment is required within 21 days of mass emergence of beetles. For this purpose an 

experiment was conducted to evaluate different insecticides applied  as standing crop of 

groundnut. It was found that application of imidacloprid 17.8 SL @ 600 ml/ha, imidacloprid 600 

FS @1042 ml/ha, clothianidin 50 WDG @ 300g/ha and chlorantraniliprol 18.5 SC @ 500 

ml/ha was found significant to all the other tested insecticides in respect to protection as well 

as production.  However, in these treatments 13.00, 14.67, 16.33 & 17.00, per cent plant 

mortality were observed. The maximum yield were recorded in similar manner with 27.13, 

26.67, 22.33 and 21.10 q/ha, respectively. In untreated check 94.00 per cent plant mortality 

and 2.17 q/ha yield was observed (Table 40). 

  

 

 

 

 



  Table 40: Evaluation of some insecticides used against whitegrub, Holotrichia consanguinea in 

standing crop of groundnut crop during kharif (2018-19) 

SN Treatments Dose 
per ha 

Plant 
mortality 

(%) 

Protection 
over control 

(%) 

Pod yield (q/ha) 

1 Imidacloprid 17.8 SL 600 ml 13.00 
(20.99) 

86.17 27.13 

2 Thiamethoxam 30 FS 600 ml 18.67 
(25.40) 

80.14 18.93 

3 Thiamethoxam 25 
WDG 

360 g 19.00 
(25.70) 

79.79 18.30 

4 Fipronil 5 SC 3.0 lit. 18.00 
(24.74) 

80.85 19.23 

5 Clothianidin 50 WDG 300 g 16.33 
(23.52) 

82.63 22.33 

6 Imidacloprid 600 FS 1042 
ml 

14.67 
(22.34) 

84.49 26.67 

7 Acephate 50% + 
Imidacloprid 1.8% 

1250 g 28.33 
(32.12) 

69.86 14.20 

8 Chlorantraniliprole 
18.5 SC 

500 ml 17.00 
(24.30) 

81.91 21.10 

9 Fipronil 40% + 
Imidacloprid 40% 

500 g 29.00 
(32.48) 

69.15 12.93 

10 Untreated check _ 94.00 
(76.28) 

- 2.17 

 SE(m) - 1.894 - 1.624 

C.D. at 5% - 5.67 - 4.86 

C.V. % - 10.65 - 15.21 
 

 

AAU JORHAT 

Evaluation of some insecticides against Lepidiotamansuetain sugarcane at Majuli 

during 2018-19 

An experiment was conducted at Maharichuk village ofMajuli to investigate the effectiveness 

of nine insecticides against the grubs of L. mansuetaduring 2018-19. The desired amount of 

insecticides were sprayed in the furrows before planting the setts. The experiment was 

conducted as 3 RBD and the individual plot size was 5 ×4 sq. m. Sugarcane crop (Variety: 

Dhansiri) was raised by following all the recommended package of practices. The setts were 

planted on 4thMay, 2018 and harvested on 28thJanuary, 2019. The efficacy of different 

treatments were recorded on the basis of per cent cane infestation caused by the grubs and 

yield. 

Experimental results indicated that all the insecticidal treatments were found to be significantly 

superior over the untreated control (Table 41). The lowest cane infestation (10.11 %) was 



recorded in acephate 50 % + imidacloprid 1.8 % @ 1.25 kg a.i./ha followed by clothianidine 50 

WDG @ 80 g a.i./ha (10.54 %) and chlorpyriphos 20 EC @ 400 g a.i./ha treated plots (12.56 

%) treated plots. The plots treated with chlorantraniliprole 18.5 SC @ 500 ml, imidacloprid 

17.8 SL @ 48 g a.i./ ha, imidacloprid 600 FS @ 250 g a.i./ha and thiamethoxam 25 WG @ 80 

g a.i./ha registered 13.03, 13.05, 13.22 and 13.28 per cent of infestation respectively. All the 

aforementioned insecticidal treatments were found to be statistically at par with each other. 

The plots treated with thiamethoxam 70 WS @ 80 g and bifenthrin 10 EC @ 50 g a.i./ ha plots 

registered 17.52 and 18.37 per cent of  cane infestation respectively. The untreated control 

plots recorded 28.09 per cent of cane infestation. (Table 41). 
 

The highest cane yield was registered in case of acephate 50 % + imidacloprid 1.8 % @ 1.25 

kg a.i./ha (41.89 t/ha) and this treatment was statistically at par with clothianidine 50 WDG @ 

80 g a.i./ha treated plots (40.92 t/ha) but significantly superior over the rest of the treatments 

viz., chlorpyriphos 20 EC @ 400 g a.i./ha (37.24 t/ha), chlorantraniliprole 18.5 SC @ 500 ml 

(35.51 t/ha), imidacloprid 17.8 SL @ 48 g a.i./ ha (35.11 t/ha), imidacloprid 600 FS @ 250 g 

a.i./ha (34.83 t/ha) and thiamethoxam 25 WG @ 80 g a.i./ha (34.34 t/ha), thiamethoxam 70 

WS @ 80 ga.i./ha (32.66 t/ha) and bifenthrin 10 EC @ 50 g a.i./ ha (31.14 t/ha). The untreated 

control plots registered 26.57 t/ha cane yield (Table 41).  

   Table 41: Evaluation of some insecticides against L. mansueta in sugarcane at   Majuli 

during 2018-19 

Treatment 
Dose 

(a.i./ha) 

Initial plant 
population/ 

plot 

Per cent 
infestation 

(%) 

Yield (t/ha) 
 

Chlorpyriphos 20 EC 400 g 33.67 
12.56 

(20.77)* 
37.24 

Imidacloprid 17.8 SL 48 g 34.67 
13.05 

(21.19) 
35.11 

Thiamethoxam 70WS 80 g 36.33 
17.52 

(24.76) 
32.66 

Thiamethoxam 25 WG 80 g 31.67 
13.28 

(21.38) 
34.34 

Bifenthrin 10 EC 50 g 30.33 
18.37 

(25.39) 
31.14 

Clothianidine 50 WDG 80 g 35.67 
10.54 

(18.95) 
40.92 

Imidacloprid 600 FS 250 ml 34.33 
13.22 

(21.33) 
34.83 

Acephate 50% + Imidacloprid 
1.8 % 

1.25 kg 31.67 
10.11 

(18.55) 
41.89 

Chlorantraniliprole 18.5 SC 500 ml 36.67 
13.03 

(21.17) 
35.51 

Untreated control Water spray 33.33 
28.09 

(32.02) 
26.57 

SEd (±) - - 2.38 0.79 

CD (P=0.05) - - 4.95 1.64 

 *Data in parentheses are angular transformed values 



  CSK HPKV Palampur 

Evaluation of different insecticides as drenching against whitegrub in 2018 in potato : 

During 2018, the mixture of clothianidin 50 WDG+bifenthrin was found most effective followed 

by clothianidin 50WDG. Tuber infestation on weight basis was recorded to be 3.30 and 3.79% in 

clothianidin 50 WDG+bifenthrin and clothianidin 50 WDG, respectively which encountered 

4.06% tuber damage on weight basis. Thiamethoxam 70 WS and thiamethoxam 25 WG 

registered maximum tuber infestation of 11.28 and 12.07%, respectively on weight basis and 

were found to be least effective among all the tested insecticides. The per cent tuber damage 

ranged from 4.20-10.68. In chlorpyriphos 20 EC, imidacloprid 600 FS and acephate 50 

%+imidacloprid 1.8 %. In control, 21.12 and 21.00 % tuber damage was recorded on weight 

basis and number basis, respectively. Least number of grubs were recorded in clothianidin (0.84 

grubs/ft2) while maximum population of grubs was encountered in thiamethoxam 25 WG 

(grubs/ft2). In control, 5.52 grubs/ft2 were recorded (Table 42). 

Table 42.  Evaluation of different insecticides as drenching against whitegrub in 2018 in 
potato. 

Treatments Dose 
 

% tuber infestation No. of 
grubs/feet2 

Wt. 
basis 

No. 
basis 

T
1 
: Chlorpyriphos 20 EC  800 (g a.i./ha)  5.23 5.35 0.96 

T
2 
: Imidacloprid 17.8 SL  60 (g a.i./ha)  10.68 11.71 2.64 

T
3 
: Thiamethoxam 70 WS  150 (g a.i./ha)  11.28 11.56 3.00 

T
4 
: Thiamethoxam 25 WG  150 (g a.i./ha)  12.07 12.60 3.60 

T
5 
: Bifenthrin 10 EC  100 (g a.i./ha)  6.07 6.60 2.04 

T
6
 : Clothianidin 50 WDG  125 (g a.i./ha)  3.79 3.91 0.84 

T
7
 : Imidacloprid 600 FS  1000 (g 

a.i./ha)  
4.80 4.99 1.08 

T
8
 : Acephate 50 % + Imidacloprid 

1.8 %  

1.25 (kg/ha)  4.20 4.32 0.96 

T
9
 : Clothianidin + Bifenthrin  1000 (ml/ha)  3.30 3.43 0.75  

T
10 

: Fipronil  + Imidacloprid  300 (g/ha)  9.76 10.32 2.40 

T
11 

: Control  -  21.12 21.00 5.52 

 

GKVK Bangaluru 

Results: The data on the efficacy of Imidacloprid 17.8 SL and Chlorpyriphos 20 EC applied 

through irrigation water showed that application of  either Imidacloprid 17.8 SL @ 200 ml or  

Imidacloprid 17.8 SL  + Chlorpyriphos 20 EC  @ 100 + 300 ml  per 500m2 were found effective 

in reducing  third instar grubs of H. Serrata (Table 43 & 44). 

 
 
 
 
 



Table43: Efficacy of insecticidal application through irrigation water on population of   white 
grubs in sugarcane during 2018 at Holesalu village, T.Narasipura Taluk, Mysuru Dist. 

Name of the farmer: Mahadevappa 

Treatments Number of grubs/1.5m row  

Dose/500 
m

2
 

BA 5 DAA 15 DAA 

% reduction in 
population 

over untreated control 
at 15 DAA 

T1:Imidacloprid 17.8 SL 100 ml 20.93 9.12 7.31 64.00 

T2:Imidacloprid 17.8 SL 200 ml 19.13 5.65 3.56 84.47 

T3:Chlorpyriphos 20 EC 300 ml 21.25 11.56 8.81 56.62 

T4: Chlorpyriphos 20 EC 500 ml 18.56 7.15 4.25 79.07 

T5: Imidacloprid 17.8 SL   + 
Chlorpyriphos 20 EC 

100 + 300 
ml 

19.16 5.25 1.88 90.74 

T6: Untreated control - 19.35 19.12 20.31 - 

S.Em+ 0.33 0.34 0.31 - 

CD at 5% NS 1.03 0.94 - 
BA: Before Application, DAA: Days after Application 

Table 44 : Efficacy of insecticidal application through irrigation water on population of 

white grubs in sugarcane during 2018 at Holesalu village, T.Narasipura Taluk,Mysuru Dist. 

Name of the farmer: Mahadevappa 
Treatments Number of grubs/1.5m row  

Dose/500 m
2
 BA 5 DAA 15 DAA 

% reduction in 
population 
over untreated 
control at 15DAA 

T1:Imidacloprid 17.8 SL 100 ml 16.94 5.81 3.56 80.69 

T2:Imidacloprid 17.8 SL 200 ml 17.81 3.88 1.38 92.51 

T3:Chlorpyriphos 20 EC 300 ml 16.50 8.94 5.31 71.20 

T4: Chlorpyriphos 20 EC 500 ml 16.94 4.06 2.25 87.79 

T5: Imidacloprid 17.8 SL   
+ Chlorpyriphos 20 EC 

100 + 300 ml 15.63 2.38 1.81 90.18 

T6: Untreated control - 17.69 18.19 18.44 - 

S.Em+ 0.32 0.25 0.27 - 

CD at 5% 0.96 0.75 0.80 - 

 

III. MICROBIAL CONTROL OF WHITEGRUB 

RARI, Durgapura: 

Management of whitegrub in groundnut crop through bio-control agents 

To investigate the field efficacy of different microbial agents against H.consanguinea, on 

groundnut a field trial was conducted at RARI Durgapura during kharif 2018-19.The result 

indicated that the combined formulation of S.abbassi + B. bassiana treated plots were found to 

be most effective in reducing the plant mortality (40.67 %)  followed by the treatment B. 

bassiana (49.33%). These two treatments were superior over rest of the microbial treatments. In 

untreated check 92.67 per cent plant mortality and 3.06 q/ha yield was observed. 



Table 45:  Management of White grubs, Holotrichia consanguinea through Bio-control 

Agents in groundnut crop during kharif (2018-19) 

SN Treatments Dose per 
kg seed 

Plant 
mortality 

(%) 

Protection 
over control 

(%) 

Pod 
yield 
(q/ha) 

1 Heterorhabditis indica 10g/m2 81.67 
(64.67) 

11.87 5.96 

2 Steinernema abbassi 10g/m2 72.33 
(58.25) 

21.94 6.33 

3 Metarhizium anisopliae* 10g/m2 65.67 
(54.24) 

29.13 6.06 

4 Beauveria bassiana* 10g/m2 49.33 
(44.59) 

46.76 12.56 

5 H. indica + M. Anisopliae* 10g/m2 66.67 
(54.76) 

28.05 6.66 

6 H. indica + B. Bassiana* 10g/m2 60.67 
(51.19) 

34.53 11.46 

7 S. abbassi  + M. Anisopliae* 10g/m2 68.67 
(56.05) 

25.89 6.56 

8 S. abbassi  + B. Bassiana* 10g/m2 40.67 
(39.57) 

56.11 13.73 

9 EPN(H. indica) infected 
galleria larvae supplied by 
FARMER 

3 galleria/m2 
55.00 

(47.86) 
40.64 11.90 

10 EPN(S.abbassi)infected 
galleria larvae supplied by 
FARMER 

3 galleria/m2 
61.67 

(51.81) 
33.45 9.26 

11 Local isolates 3 LIJ/m2 69.67 
(56.61) 

24.81 5.93 

12 Untreated control  92.67 
(74.41) 

- 3.06 

 SE(m) - 2.358 - 0.557 

C.D. at 5% - 6.96 - 1.64 

C.V. % - 7.51 - 11.62 

 

 
 

Heavy mortality due to whitegrub infestation 



AAU JORHAT 

Evaluation of different microbial agents against L. mansueta in green gram at Majuli 

during 2018-19 

To investigate the field efficiency of different microbial agents against L. mansueta, a field trial 

was conducted in Maharichuk village, Majuli during 2018-19. The experiment was conducted in 

3RBD and the individual plot size was 2 × 3 sq. m (Fig.). Six different microbial agents along 

with two combined application of microbials and an additional insecticidal check were evaluated 

against the grubs of L. mansueta in green gram (variety: SG-1). The crop was raised by 

following all the recommended package and practices of Assam. The seeds were sown on 8th 

October, 2018 and harvested on 3rd January, 2019. The efficiency of differenttreatments were 

assessed on the basis of plant mortality and number of grubs per sq. m. The yield assessment 

of the experiment cannot be completed due to the failure of the crop in the flowering stages.  

Experimental results indicated that the combined formulation of Heterorhabditis indica + 

Metarhizium anisopliae treated plots were found to be effective in reducingthe plant mortality 

(15.68 and 16.01 % at 40 and 60 DAS respectively) and this treatment was statistically at par 

with the local isolate (15.94 and 16.63 % at 40 and 60 DAS respectively) treated plots. These 

two treatments were statistically superiorover rest of the microbial treated plots. The insecticidal 

check (chlorpyriphos 20 EC@ 400 g a.i./ha) registered lowest plant mortality (9.79 and 9.95 % 

at 40 and60 DAS respectively) over all the microbial treatments (Table 46). 

While considering the mean grub population in different treatments it wasfound that the 

population ranged from 2.67 to 5.00/ sq. m. The mean grub population recorded in combined 

formulation of H. indica + M. anisopliae and local isolate treated plots registered 3.33 and 4.00/ 

sq. m. respectively. The insecticidal check (chlorpyriphos 20 EC @ 400 g a.i./ha) recorded 2.67 

grubs/ sq.m. (Table 46).  

 

Table 46. Effect of different microbial agents against L. mansueta in green gram at Majuli 
during 2018-19 

Treatments Doses Initial plant 
population 
(Numbers) 

Plant mortality (%) Grub popl
n
. 

(No/sqm.) 40 DAS 60 DAS 

Heterorhabditis indica 

10 g/ m
2
 

187.67 
18.47 

(25.47) 
19.19 

(25.99) 
4.67 

Steinernemaabbasi 179.33 
19.52 

(26.23) 
20.27 

(26.76) 
4.33 

Metarhiziumanisopliae 207.33 
18.02 

(25.12) 
18.66 

(25.60) 
4.67 

Beauveriabassiana 181.67 
19.26 

(26.05) 
19.82 

(26.45) 
4.67 

H. indica + M anisopliae 206.33 
15.68 

(23.33) 
16.01 

(23.59) 
3.33 

H. indica + B. bassiana 189.00 
20.12 

(26.66) 
21.00 

(27.29) 
4.67 

EPN infected galleria 
cadaver 

1 gc/m
2
 191.00 

21.83 
(27.86) 

22.88 
(28.58) 

5.00 

Local isolate 2.5 L IJ/ m
2
 201.00 15.94 16.63 4.00 



(23.54) (24.18) 

Chlorpyriphos 20 EC 
(Check) 

400 g a.i./ha 207.67 
9.79 

(18.25) 
9.95 

(18.40) 
2.67 

S.Ed (±) 
 

0.28 0.29 0.43 

CD (p=0.05) 0.60 0.62 0.90 

Figures in parentheses are angular transformed values 
  DAS: Days after sowing 
 

GKVK BENGALURU: 

Methodology: Two fungal bioagents- Beauveria bassiana and Metarhizium anosopliae 

(received from the NBAIR, Bengaluru) and a set of larvae of Galleria mellonella infected with 

EPNs were received from the FARMER, an NGO, New Delhi have been tested against H. 

serrata both in green house as well as field situation. In all the cropping systems (field study) 

fungal bio-agents and EPN were targeted against the early third instar larvae.  

Considerable mortality of grubs has been observed from the treatments subjected with fungal 

bio-agents. The cadavers of white grubs larvae have been sent to the respective institute for the 

further studies.  

Evaluation of microbial agents against sugarcane white grub 

Results: The data on the efficacy of microbial pesticides alone and in combination with  

insecticides in different sources of organic matter revealed that application of FYM+ 

Metarhizium anisopliae + Beauveria bassiana + Imidacloprid 17.8% SL  or Jeevamrutha + 

Metarhizium anisopliae + Beauveria bassiana + Imidacloprid 17.8% SL or Decomposed 

sugarcane thrash  + Metarhizium anisopliae + Beauveria bassiana + Imidacloprid 17.8% SL 

were found to be superior in reducing sugarcane white grub, H. serrata (Table 47). 

 

Table 47: Efficacy of microbial insecticides on population of white grubs in sugarcane     
during 2018 at Kadajji village, Davanagere 

Name of the farmer: V. Shashikumar 
Tr. 
No. 

Treatments BAA 12 
DAA 

30 
DAA 

% reduction 
at 30 DAA 

T1 FYM+ M. a. 13.33 11.11 9.17 26.16 

T2 FYM+ B.b. 12.67 9.54 7.08 42.99 

T3 FYM+ M. a+ B.a. 14.17 9.12 7.33 44.98 

T4 Jeevamrutha + M. a+ B.a. 12.83 8.12 7.25 41.62 

T5 DST + M. a. + B.b. 11.08 8.96 8.83 28.90 

T6 FYM+ M. a+ B.a. + Imidacloprid 17.8% SL 14.67 3.59 1.75 85.90 

T7 Jeevamrutha + M. a+ B.a. + Imidacloprid 
17.8% SL 

13.17 3.11 2.33 81.23 

T8 DST + M. a. + B.b. + Imidacloprid 17.8% SL 13.92 2.98 2.42 80.51 

T9 Imidacloprid 17.8% SL 11.42 5.56 2.50 79.87 

T10 Chloropyriphos 20 EC 10.25 7.14 5.17 58.37 

T11 Untreated control 11.75 11.51 12.42 - 

S.Em+ 0.29 0.30 0.27 - 

CD at 5% NS 0.89 0.79 - 

DST: Decomposed sugarcane trash, BA: Before Application, DAA: Days after Application 

 



Evaluation of microbial agents against Arecanut white grub 

Results: The data on the efficacy of microbial pesticides alone and in combination with  

insecticides revealed that  application of FYM+ Metarhizium anisopliae + Beauveria bassiana + 

Imidacloprid 17.8% SL @  5 kg + 100 g+ 100 g+ 10 ml per palm were found economically 

feasible method to reduce areca white grubs under Malnad conditions (Table 48). 

 

Table 48: Efficacy of microbial insecticides on population of white grubs in Arecanut   

during 2018 at Araga village, Thirthahalli, Shivamogga 

Name of the farmer: Giriraj Gowda 

Tr. 

No. 

Treatments No. of grubs/palm % reduction  

In 

 population  

over  

untreated  

control 

BAA 28 DAA 

T1 FYM+ M. a. 17.25 11.50 23.33 

T2 FYM+ B.b. 16.75 7.50 50.00 

T3 FYM+ M. a+ B.b. 16.25 8.00 46.67 

T4 FYM+ M. a+ B.b. + Imidacloprid 17.8% SL 17.50 6.25 58.33 

T5 Imidacloprid 17.8% SL 17.25 3.50 76.67 

T6 Chloropyriphos 20 EC 18.50 5.25 65.00 

T7 Untreated control 18.75 15.00 - 

S.Em+ 1.16 0.35  

CD at 5% NS 1.05  

 

Results:  Imidacloprid performed better than chlorpyriphos in reducing the population of H. 

serrata in all the fields. The reduction of larval population ranged from 15 to 40% and 30 to 55% 

in chlorpyriphos and imidacloprid respectively.  

 

CSK HPKV Palampur 

 
Field evaluation of different entomopathogens against whitegrubs in potato during 2018 

The experiment was conducted at Potato Development Station, Kheradhar (Sirmaur). Potato cv 

Kufri Jyoti was sown in plots of 12 m2 and the crop was raised as per recommended package of 

practices. Each formulated product was mixed thoroughly with FYM in plastic trough and added 

into the furrows near the base of plants. After addition of FYM+ biopesticide mixture in furrows, 

it was gently mixed in the soil using hand hoe. All the treatments were applied at the time of 

earthing up. At the time of harvesting in third week of October, data on tuber damage on 

number and weight basis were recorded to work out per cent infestation.  Grub population was 

also recorded per 10 plants/ plot and expressed as number of grubs/ feet2.   Among different 

tested entomopathogenic fungi, Beauveria bassiana produced maximum control of whitegrubs. 

There was 15.2 to 17.9 per cent tuber damage on number basis in B. bassiana treated plots as 

compared to 22.5 to 25.8 per cent in control during 2018 (Table 49). In Metarhizium anisopliae, 

treated plots, the tuber damage was recorded to be 17.5 and 18.7 per cent. Mixed application of 



Beauveria bassiana  with Metarhizium anisopliae showed comparatively better results. There 

was 16.25 and 15.0 per cent tuber damage in B. bassiana + M. anisopliae treated plots during 

2018. The grub population was 2.5 to 3.0 grubs/feet2 in B. bassiana + M. anisopliae treatment in 

comparison to 3.7 to 4.8grubs/ feet2 control (Tables 49). 

Table 49:  Field efficacy of different bio control agents against whitegrubs in potato 
during 2018 

Treatments Dose 
 

% tuber infestation No. of 
grubs/ft2 

 
Wt. basis No. basis 

T1 : Metarhizium anisopliae  10  kg /ha 18.7 17.5 2.8 

T2 :Beauveria bassiana  10  kg /ha 16.9 15.2 2.6 

T3 : B. bassiana + M. 
anisopliae  

50 % + 50 
% 

16.25 15.0 2.5 

T4 : Check - 23.4 22.5 3.7 

b) Field evaluation of H. indica received from FARMER, Ghaziabad against whitegrubs in 

potato during 2018 

Field efficacy of H. indica against potato whitegrubs during 2018 was done in Shimla and 

Sirmour districts of H.P. The cadavers were placed near the base of potato plant. A small hole 

which was 3-4 cm deep was dug near the base of the plant with the help of a stick and in each 

hole one cadaver of G. mellonella infested with H. indica was gently placed, and it was covered 

with soil. In a plot of 3 x 4 m2, total 14 cadavers were placed. The cadavers were distributed 

evenly in the entire plots. Total 15 plots were treated with these nematodes and equal number 

of untreated plots was maintained for comparison. There was about 50 % reduction in tuber 

damage due to whitegrubs as shown in the table 50.  

Table 50. Field evaluation of H.indica against potato whitegrubs in HP during 18 

Treatment 

 Per cent infestation of whitegrubs Number of grubs/feet2 

Number basis Weight basis 2018 

2018 2018  

Treated plots 

(n=15) 

11.5 11.8 1.9 

Untreated 

plots (n=15) 

17.6 18.0 2.8 

    

c) Field evaluation of entomopathogenic nematodes in combination with insecticides 

against whitegrubs in potato in 2018 

The combination of H.indica+imidacloprid was proved best under laboratory conditions; hence it 

was further evaluated under field condition against whitegrubs alongwith the single applications 

of H. indica, imidacloprid and chlorpyriphos. The field trial was conducted in summer planted 

potato crop in whitegrub endemic area at two different locations viz., at PDS Kheradhar, district 

Sirmaur and village Sajar, district Shimla on variety Kufri Jyoti. The potato crop was sown in the 

field during second week of April in 2018 in furrows. The plot size was 12m2 each consisting of 

five rows of 20 tubers each. All recommended packages of practices were adopted except for 

whitegrubôs management. There were five treatments which were replicated thrice in RBD with 

plot size of 12 m2. Each formulated product was mixed thoroughly with FYM in plastic trough, 



and added into the furrows near the base of plants. After addition of FYM and different 

treatments mixture, it was gently mixed in the soil using hand hoe. All the treatments were 

applied at the time of earthing up in first week of July. 

Under laboratory conditions, combination of H.indica with imidacloprid showed higher 

efficacy as compared to other evaluated enotomopathogens, both against H.longipennis and B. 

coriacea whitegrubs. Therefore, this combination was further evaluated under field conditions to 

study its effectiveness under field conditions. The testing was done in high hills of Himachal 

Pradesh in Shimla and Sirmaur districts in summer planted potatoes using c.v. Kufri Jyoti. 

H.indica was applied alone and in combination with imidacloprid and chlorpyriphos at the time of 

earthing up in the second week of July. In both the areas, B.coriacea was found to be 

predominant species. The data on tuber damage and population of whitegrubs were recorded at 

the time of harvesting in October. The data in tables 4.55 and 4.56 indicated clear cut difference 

on population of whitegrubs and per cent tuber damage. At Kheradhar, imidacloprid @300g 

a.i./ha was found to be highly effective showing 7.33 per cent tuber damage on weight basis 

(Table 51). In H. indica+imidacloprid treatment 8.0 per cent tuber damage was recorded on 

weight basis. In chlorpyriphos treatment, 8.8 per cent tuber damage was recorded, but 

combined application H.indica+chlorpyriphos showed lesser damage (8.3 %) as indicated in 

table 4.55. H. indica separately registered 11.33 per cent tuber damage, and in control to 19.67 

per cent tuber was noticed. Imidacloprid, H.indica+imidacloprid, chlorpyriphos, H. 

indica+chlorpyriphos were statiscally found to be at par with each other. H.indica was at par with 

chlorpyriphos, but differed significantly from all other treatments. Similar trend was recorded on 

number basis. Lowest tuber infestation on number basis was observed in imidacloprid (11.0%) 

followed by H.indica+imidacloprid (11.6%). In control, 28.33 per cent tuber infestation on 

number basis was recorded. Minimum population of grubs (2.0 grubs/m2) was recorded in H. 

indica+chlorpyriphos treatment. In control, the population of grubs was 3.16 times higher as 

compared to H.indica+chlorpyriphos treatment.  

At Sazar, H. indica+imidacloprid was found highly effective (Table 51). The per cent tuber 

infestation on weight basis in H.indica+imidacloprid was recorded to be 6.33 per cent, whereas 

imidacloprid (300g a.i./ha), H.indica (10kg/ha) produced 6.83 and 10.66 per cent tuber damage 

on weight basis. Chlorpyriphos (400g a.i./ha) and H. indica+chlorpyriphos  

Table 51: Field performance of most promising combinations of entomopathogens and / 

or insecticides against white grubs at Kheradhar during 2018 

Treatments Dose per 

hectare 

Per cent tuber infestation No. of 

grubs/m2 
Weight 

basis 

Number 

basis 

H. indica 10kg  11.33 14.33 3.33 

Imidacloprid  300g a.i  7.33 11.00 3.00 

H. indica + imidacloprid 

(50%+50%) 

5kg+150g a.i.  8.00 11.60 2.67 

Chlorpyriphos 400 g a.i  8.80 11.67 2.33 

H. indica + Chlorpyriphos 

(50%+50%) 

5kg+200g a.i. 8.33 10.67 2.00 

Control  - 19.67 28.33 6.33 

CD (P=0.05)  2.77 2.32 1.64 



Table 52: Field performance of most promising combinations of entomopathogens and / 
or insecticides against whitegrubs at Sazar during 2018 

Treatments Dose per 
hectare 

Per cent tuber 
infestation 

No. of 
grubs/m2 

Weight 
basis 

Number 
basis 

H. indica 10 kg 10.66 12.67 2.00 

Imidacloprid 300 g a.i 6.83 11.20 1.67 

H. indica + imidacloprid 5 kg+150 g a.i. 6.33 10.33 1.33 

Chlorpyriphos 400 g a.i 7.33 10.67 1.33 

H. indica + Chlorpyriphos 5 kg+200g a.i. 7.31 9.33 1.33 

Control - 18.33 26.67 5.00 

CD (P=0.05)  2.67 1.83 1.70 

showed almost similar tuber damage (7.30-7.31%). In control, 18.33 per cent tuber damage was 

recorded on weight basis. Statistically imidacloprid, H. indica+imidacloprid, chlorpyriphos, H. 

indica+ chlorpyriphos were statistically at par with each other. On number basis, H. 

indica+imidacloprid provided 10.33 per cent tuber damage, whereas 11.2 per cent tuber 

damage was recorded in imidacloprid treatmnet. In control, 26.6 per cent tubers were found to 

be infested with whitegrubs. The number of grubs ranged from 1.33 to 2.0 in different 

treatments, but in control, 5grubs/m2 were collected indicating 2.5 to 3.7 times higher population 

of grubs in untreated plots. 

IV. WHITE GRUB TAXONOMY 

A. Taxonomic Studies on Scarabaeidae of India 

Bangaluru 

Curation of scarabs collected: During the year ~1000 specimens have been processed, 

further identification is in progress.  

B.  Identification service: Provided scarab identification service to students/staff of University 

of Agricultural Sciences, Bengaluru, University of Agricultural Sciences, Raichur, University of 

Agricultural Sciences Dharwad and University of Horticultural Sciences, Bagalkot.  

 

C. Revision of the genus Anomala Samouelle (Coleoptera: Scarabaeidae: Rutelinae) of 

south India. 

The genus Anomala (Coleoptera: Scarabaeidae: Rutelinae) has been re-described with the 

species occurring in southern India.  This encompassed the study of morphological characters 

and spatial distribution patterns of 30 species, of which 16 were previously known and 14 are 

putative new species. Species were recorded from peninsular India covering five states ï 

Andhra Pradesh, Karnataka, Kerala, Tamil Nadu and Telangana, and one Union Territory ï 

Puducherry. Although the light trap used in the study trapped a considerable number of 

Anomala beetles, scouting plants during the day for these beetles not only added to the 

collections, but also yielded species that were active during the day. The details of the known 

species recorded are furnished in table 53. 

 

 



Table 53: List of the known species of Anomala recorded from south India. 

Sl. 

No. 
Species 

1 A. dorsalis (Fabricius) 

2 A. bengalensis Blanchard 

3 A. elata (Fabricius) 

4 A. polita Blanchard 

5 A. rugosa Arrow 

6 A. singularis Arrow 

7 A. varicolor (Gyllenhal), 

8 A.  ruficapilla Burmeister 

9 A. nilgirensis Arrow 

10 A.  pellucida Arrow 

11 A. communis Burmeister 

12 A.biharensis Arrow 

13 A. dussumieri Blanchard 

14 A. agnella Arrow 

15 A. degenerata Arrow 

16 A. nathani Frey 

 

D. Taxonomic studies on Leucopholis sp.  

Arecanut plantations along the Western Ghats in Karnataka are affected by three species of 

white grubs viz., Leucopholis lepidophora Blanchard, L. burmeisteri Brenske and L. coneophora 

Burmeister.  The grubs feed on roots of young as well as mature arecanut palms resulting in 

severe damage to the palms often leading to the death of many palms. Their populations 

frequently increase to levels that devastate arecanut plantations.  Unfortunately, as the lifecycle 

of the white grubs is cryptic and the aboveground symptoms are not pronounced, early damage 

caused to arecanut palms often goes unnoticed.  Farmers recognise the damage mostly when it 

is severe and when losses have occurred. 

 

Among the three species L. lepidophora and L. burmeisteri take two years, while L. coneophora 

takes one year to complete a generation.  At any given time the white grubs are patchily 

distributed; rarely do the distributions of any two species overlap. L. lepidophora and L. 

burmeisteri exhibit limited spatial isolation in malnad, where as L. coneophora is strictly limited 

to coastal Karnataka.  

 

L. lephidophora can be distinguished from L. burmeisteri and L. coneophora, whereas the later 

two are morphologically indistinguishable at both larval and adult stage. Nevertheless L. 

burmeisteri and L. coneophora exhibit difference in their life history. Additionally, they appear to 

occupy different regions of the state with little or no overlap in their distributions. Kumar (1997) 

synonimised L. burmeisteri with L. coneophora as geographical variants of the same species i.e. 



hill and costal strains respectively. Therefore, a study was carried out to differentiate these 

species using morphological and molecular techniques. 

 

Genus Leucopholis Dejean 

Leucopholis Dejean, 1833, Cat. des Col. de la coll. de M. Le conte Dejean, 2:160 

Leucopholis Blanchard, 1845. Hist. des Ins., 1: 216. 

Type species: Melolontha rorida Fabricius, 1801 

Body and appendages covered with scales. Scales arise from punctures and may be contained, 

adpressed within punctures; colour brown to black. Antennae 10 segmented, with three 

segmented club. Club distinctly longer in males than in females. Labrum deeply incised in 

middle; maxillary palp last segment with dorsal depression. Clypeal and frontal carina absent. 

Pronotal lateral margin with serrations. Elytra with serrations on costal margin; with variable 

number of costae. Meso and meta tibiae with transverse incomplete ridge near middle, with 

longitudinally arranged spines; claws toothed with well developed basal tooth. Metasternum with 

hairs. Prosternum with a posteriorly projecting and often hair and/or scale covered pronotal 

process. Mesosternum with a prominent anteriorly projecting generally smooth and shining 

spine. Male genitalia with paramere immovably joined, symmetrical, broad at base, narrowed 

distally in dorsal view; almost as long as phallobase. Spiculum gastrale óyô shaped. 

Remarks 

This genus is characterised by the presence of scales on the whole body parts and presence of 

mesosternal spine and prosternal process. Most species are large and inhabit heavy rainfall 

areas. 

Key to species of Leucopholis Dejean studied 

1. Black. Body scales large, relatively less dense, sub-ovate, and offwhite, emege from the base 

of broad punctations that contain the scales, remain adpressed to the body. Prosternal process 

sub-rectangular and smooth ééééééééééééééééL. lepidophora Blanchard 

-Brownish, scales yellowish/offwhite and elongated, interspersed with lager white scales. Scales 

emerge out of the body and pointed backward. Prosternal process triangular and covered with 

scales and hairs ééééééééééééééééé.é...ééé.é2 

2. Size <34 mm, body uniformly coloured ..............................L. coneophora Burmeister 

-Size >34mm, pronotum darker than elytra éé.......................... L. burmeisteri Brenske 

Leucopholis burmeisteri Brenske  

Leucopholis burmeisteri Brenske, 1894, Mem. Soc. Ent. Belg., 11: 30 

 

Large sized, brown, pronotum black or dark brown, elytra dark brown, costal margins of elytra 

black, body densely covered with elongate, yellowish fine and short hair like scales which are 

interspersed with slightly larger broadly triangular white scales. Antennae 10 segmented, 3 

segmented club, longer in males compared to females; first segment has fringes of hairs 

ventrally, scattered hairs on other segments. Labium deeply notched. Clypeus anterior and 

antero-lateral margins bent upwards; broadly emarginate; deeply and finely punctate 

anteriorly,deeply and thickly punctate posteriorly. Frontal suture broadly bow shaped. 

Fronsdeeply and thickly punctate. Vertex deeply and closely punctate. Pronotum angulate 

laterally, strongly serrated with small bristles in between; anterior angle strongly acute, hind 

angle roughly obtuse; deeply finely and closely punctate. Scutellum dark brown; punctations 



shallow and fine. Elytra with less prominent costae; finely and closely punctate; costal 

marginwithout serrations. Foretibiae tridentate; teeth blunt ; long spur present at the apex; apex 

of meso and meta tibiae with circles of spines; hind tibial spurs are broad in females and pointed 

in males; claws toothed, sharp, third tooth pointed. Ventrally setose; mesosternal spine smooth; 

prosternal process triangular, sparsely covered with scales and relatively long hairs. Pygidium 

broad anteriorly and arched posteriorly; bristly along margins; covered with pointed scales; 

deeply and finely punctate; slightly bent upwards laterally. 

 

Male genitalia: Paramere darker than phallobase, symmetrical; both arms separated; 

connected basally by a membranous region, ventrally connected by the extensions of arms 

which are pointed. Phallobase convex dorsally and concave ventrally; as long as paramere. 

Endophallus with densely packed small sharp spines dorsally. Temones long and connected at 

base. Spiculum 

gastrale with arms shorter than the stem and connected by a membranous region. 

 

Leucopholis coneophora Burmeister  

Leucopholis coneophora Burmeister, 1855. Handb. Net., 4(2): 303 

 

Medium sized, brown, pronotum dark brown and elytra light, body covered with elongate, 

brownish scales which are interspersed with slightly long white hairs. Antennae 10 segmented, 

3 segmented club, longer in males compared to females; first segment has fringes of hairs 

ventrally, scattered hairs on other segments. Labium deeply notched. Clypeus anterior and 

antero-lateral margins bent upwards; broadly emarginate; deeply and thickly punctate anteriorly, 

deeply and finely punctate posteriorly. Frontal suture broadly bow shaped. Frons deeply and 

thickly punctate. Vertex finely, deeply and closely punctate. Pronotum angulated laterally, 

strongly serrated with small bristles in between; anterior angle roughly obtuse, hind angle 

roughly acute; deeply finely and closely punctate. Scutellum dark brown; punctations are deep. 

Elytra with costae which are not so prominent; finely and closely punctate; costal margin without 

serrations. Fore tibiae tridentate; teeth sharp; long spur present at the apex; apex of meso and 

meta tibiae with circles of spines; hind tibial spurs are broad in females and pointed in males; 

claws toothed, sharp, third tooth not so sharp. Ventrally setose; mesosternal spine smooth; 

prosternal process triangular, with scales and bristles. Pygidium broad anteriorly and arched 

posteriorly; bristly along margins; covered with pointed scales; deeply and finely punctate; 

slightly bent upwards laterally. Male genitalia: Paramere darker than phallobase, symmetrical; 

both arms widely separated; connected basally by a membranous region, ventrally connected 

by the extensions of arms which are pointed. Phallobase convex dorsally and concave ventrally; 

as long as paramere. Endophallus with densely packed small soft spines dorsally. Temones 

long and connected at base. Spiculum gastrale with arms shorter than the stem and connected 

by a membranous region. 

Leucopholis lepidophora Blanchard  

Leucopholis lepidophora Blanchard, 1850, Cat. Coll. Ent., 1: p. 158. 

 

Large sized, black, pronotum dark brown and elytra light, body covered with relatively large, 

more uniform and single type of sub-ovate, off white/yellowish scales Antennae 10 segmented, 



3 segmented club, longer in males compared to females; first segment has fringes of hairs 

ventrally, scattered hairs on other segments. Labium deeply notched. Clypeus anterior and 

antero-lateral margins bent upwards; deeply and sharply emarginate; deeply and thickly 

punctate. Frontal suture slightly bow shaped. Frons deeply and thickly punctate. Vertex deeply 

and sparsely punctate. Pronotum angulate laterally, strongly serrate with small bristles in 

between; anterior angle sharply obtuse, hind angle strongly acute; deeply punctate, less at 

centre. Scutellum dark brown; punctations shallow. Elytra with costae which are not so 

prominent; thickly punctate; costal margin without serrations. Fore tibiae tridentate; teeth sharp; 

long spur present at the apex; apex of meso and meta tibiae with circles of spines; hind tibial 

spurs broad in females and pointed in males; claws toothed, sharp, third tooth sharp. Ventrally 

setose; mesosternal spine smooth; prosternal process sub-rectangular, without scales and 

bristles. Pygidium broad anteriorly and arched posteriorly; bristly along margins; covered with 

pointed scales; thickly punctate. Male genitalia: Paramere darker than phallobase, symmetrical; 

both arms close together; connected dorsally and ventrally by a membranous region, ventrally 

connected by the extensions of arms which are pointed. Phallobase convex dorsally and 

concave ventrally; as long as paramere. Endophallus with densely packed small hair like 

structures dorsally. Temones long and connected at base. Spiculum gastrale with arms as long 

as the stem and connected by a membranous region. 

Molecular studies: Results from molecular study supported the monophyly of L. lephidophora 

as well as L. burmestri-coneophora ñcomplexò. Whereas, L. burmestri and L. coneophora, were 

not reciprocally monophyletic even though they have been assigned to different species based 

on life history traits and distribution. It is likely that these are insipient species that are in the 

initial stages of speciation wherein mtDNA has not attained monophyly due to incomplete 

lineage sorting and/or ongoing gene flow. 

 

IV. Development of Distribution maps of white grub pests 

Report from ICAR-National Bureau of Agricultural Insect Resources, Bengaluru 

Surveys and Explorations: 

Surveys have been carried out in different districts and locations of Assam, Mizoram, Nagaland,  

Andhra Pradesh, Tamil Nadu, Karnataka, Kerala and around 4852 scarab beetles belonging to 

subfamilies Melolonthinae, Rutelinae and Dynastinae of Scarabaeidae were collected through 

light traps and manual scouting.   

Species composition of white grubs (excluding tribe Sericini of Melolonthinae):: 

The collections were sorted, cleaned, pinned, labeled and identified up to species level. Around 

23 species represented under 11 genera were collected from Tinsukia, Assam, 19 species 

under 9 genera from Kolasib, Mizoram, 25 species representing 10 genera from Medziphema, 

Nagaland, 15 species under 7 genera from Tirupati and Araku, Andhra Pradesh, 29 species 

from 13 genera from Kodagu, Shimoga, Chikmagalur, Dakshina Kannada, Karnataka and 23 

species from 8 genera from Thrissur, Kerala.   

 



Studies on Sericini species (Scarabaeidae: Melolonthinae): 

The specimens belonging to tribe Sericini of India were separated and studied in detail. Around 

321 specimens were studied and could document new distributional records for 34 species 

additionally to the previous yearôs study (2017-18) representing three genera, Neoserica, 

Salaserica and Maladera. 

New species and new records to the country: 

The studies yielded six new species from Nagaland, Mizoram, Karnataka and Kerala, India and 

the descriptions are in progress. Maladera bhutanensis from Kolasib, Mizoram is recorded as 

the first report to India and several first records to states Nagaland (9 species), Mizoram (11 

species), Kerala (2 species) and Karnataka (2 species) were documented.  

The biogeographical analysis and mapping of the species have been carried out for all the 

documented species. 

Documentation of emerging pestiferous white grub species: 

The surveys revealed that ruteline species, Anomala elata and Anomala communis are more 

abundant across Karnataka and Tamil Nadu, melolonthine species, Cyphochilus sp., Maladera 

mizoramensis and Maladera shiva are more abundant in Mizoram. Continuous surveillance and 

monitoring is required for these species to ascertain their damage intensities and occurrence.  

The distribution of the most predominant pestiferous species of Melolonthinae and Rutelinae 

across the country is furnished hereunder. 

S. 
No. 

Species Distribution 

Predominant species of Holotrichia 

1. Holotrichia serrata 
(Fabricius) 

Kerala, Tamil Nadu, Karnataka, Andhra Pradesh, 
Maharashtra, Madhya Pradesh, Uttar Pradesh, Rajasthan, 
Delhi, Haryana, Gujarat, West Bengal 

2. Holotrichia consanguinea 
(Blanchard) 

Kerala, Tamil Nadu, Karnataka, Andhra Pradesh, 
Maharashtra, Madhya Pradesh, Uttar Pradesh, Rajasthan, 
Delhi, Punjab, Haryana, Gujarat 

3. Holotrichia reynaudi 
(Blanchard) 

Tamil Nadu, Karnataka, Andhra Pradesh, Madhya 
Pradesh, Uttar Pradesh, Uttarakhand, Rajasthan 

4. Holotrichia fissa 

(Brenske) 

Kerala, Karnataka, Andhra Pradesh, Maharashtra, Uttar 
Pradesh, Madhya Pradesh 

5. Holotrichia longipennis 
(Blanchard) 

Himachal Pradesh, Uttarakhand, Sikkim, West Bengal, 
Punjab, Uttar Pradesh 

6. Holotrichia sikkimensis 
Brenske 

Himachal Pradesh, Uttarakhand, Sikkim 

7. Holotrichia nagpurensis 
Khan and Ghai 

Karnataka, Maharashtra, Delhi, Uttar Pradesh, Rajasthan 

8. Holotrichia rufoflava 
Brenske 

Kerala, Karnataka, Andhra Pradesh, Tamil Nadu 



9. Holotrichia setticollis 
Moser 

Uttarakhand, Himachal Pradesh, Assam 

10. Holotrichia staudingeri 
Brenske 

Assam, Meghalaya, Sikkim 

Other predominant pestiferous melolonthinae species 

1. Leucopholis lepidophora 
Blanchard 

Karnataka, Maharashtra, Nagaland, Meghalaya 

2. Leucopholis burmeisteri 
Brenske 

Karnataka and restricted to high rain fall areas 

3. Lepidiota mansueta 
(Burmeister) 

Uttar Pradesh, Assam, Uttarakhand 

4. Lepidiota albistigma 
(Burmeister) 

Assam 

5. Brahmina coriacea 
(Hope) 

Himachal Pradesh, Uttarakhand, Punjab, Sikkim, Kashmir, 
Assam 

6. Brahmina flavosericea 
Brenske 

Himachal Pradesh, Uttarakhand, Meghalaya 

7. Brahmina mysorensis 
Frey 

Kerala, Karnataka, Andhra Pradesh 

8. Schizonycha ruficollis 
(Fabricius) 

Karnataka, Tamil Nadu, Andhra Pradesh, Madhya 
Pradesh, Maharashtra, Uttar Pradesh, Delhi, Rajasthan, 
Haryana, Uttarakhand, Himachal Pradesh, Bihar, Odisha, 
West Bengal, Assam, Kerala 

9. Melolontha cuprescens 
Blanchard 

Uttarakhand, Himachal Pradesh 

10. Miridiba excisa Tamil Nadu , Karnataka, Kerala 

11. Maladera insanabilis 
(Brenske) 

Karnataka, Tamil Nadu, Andhra Pradesh, Madhya 
Pradesh, Maharashtra, Uttar Pradesh, Delhi, Rajasthan, 
Haryana, Uttarakhand, Himachal Pradesh, Bihar, Odisha, 
West Bengal 

12. Cypochiilus sp. Mizoram 

Predominant species of Anomala 

1. Anomala bengalensis 
(Blanchard) 

Karnataka, Tamil Nadu, Andhra Pradesh, Maharashtra, 
Madhya Pradesh, Uttar Pradesh, Uttarakhand, Gujarat, 
Rajasthan, Punjab, Haryana, Bihar, Tripura, Meghalaya, 
Assam, West Bengal 

2. Anomala polita Blanchard Karnataka, Maharashtra, Uttar Pradesh, Uttarakhand, 
Himachal Pradesh, Assam 

3. Anomala elata (Olivier) Karnataka, Tamil Nadu 

4. Anomala dimidiata 
(Hope) 

Kerala, Karnataka, Tamil Nadu, Andhra Pradesh, 
Maharashtra, Madhya Pradesh, Uttar Pradesh, 
Uttarakhand, Himachal Pradesh, Delhi, Rajasthan, 
Haryana, Sikkim, Tripura, Meghalaya, Manipur, West 
Bengal, Jammu & Kashmir, Arunachal Pradesh (Itanagar), 
Assam 

5. Anomala lineatopennis 
Blanchard 

Himachal Pradesh, Uttarakhand, Nagaland, West Bengal 

6. Anomala cantori (Hope) Uttarakhand, Assam, Arunachal Pradesh (Itanagar), Bihar, 
Chhattisgarh, Haryana, Karnataka, Madhya Pradesh, 



Maharashtra, Sikkim, Tamil Nadu, Uttar Pradesh, 
Uttaranchal, West Bengal 

7. Anomala communis 
Brenske 

Tamil Nadu, Kerala 

8. Anomala bilobata Arrow Meghalaya, Tripura, Sikkim, West Bengal 

9. Anomala propinqua 
Arrow 

Himachal Pradesh 

10. Anomala varivestis Arrow Assam, Meghalaya, Tripura, Maharashtra, Arunachal 
Pradesh (Itanagar), Manipur, Mizoram 

11. Anomala rufiventris 
Redtenbacher 

Uttarakhand, Himachal Pradesh, West Bengal, Sikkim 

12. Anomala biharensis 
Arrow 

Tamil Nadu, Karnataka, Maharashtra, Madhya Pradesh, 
Uttar Pradesh, Uttarakhand, Haryana, Bihar, Sikkim, West 
Bengal 

 

Karnataka 

The distribution maps of 30 species of the genus Anomala of southern India were 

generated during 2018-19. 

 

V.SOCIAL ENGINEERING 

 

RARI Durgapura 

For beetle management all centers will survey and suggest endemic areas of white grub 

infested districts.  

Surveys carried out in white grub endemic areas and created awareness among the farmers. As 

many as 7 training programmes and 11 farmersô meets were conducted in groundnut fields. The 

scientists of AINP-SAP also participated as resource persons in training programmes organized 

by various departments/NGOs/farmersô. During field demonstrations, farmers were educated 

about adult emergence, host range, feeding and breeding behaviour in groundnut fields. 

 
Beetle collection from farmerôs fields 

 



 
Beetle collection from farmersô fields 

 

   
Awareness programme at farmers field              Demostration of seed treatment 

 

   
Farmers training 

 



 
Demonstration of pheromone at farmerôs fields 

 

  
White grub beetles feeding on new host, Amaranthus 

AAU JORHAT 

Social Engineering/ Farmers Participatory Approach for the adult management of L. mansueta 

through light trap and scouting will be continued in Majuli river island of Assam from March- 

April, 2019 by involving 40 numbers of Lepidiota Management Group (LMG) in collaboration 

with district administration, State Department of Agriculture, NGOs etc. The impact analysis 

study of the mass campaigning programme is in progress (Fig. 9).  



  

  

  

Fig. 9. Impact analysis study of the ongoing mass campaigning programme 

 

GKVK Bengaluru:  

To develop handouts on white grub Pest management 

Posters, charts and handouts on Biology & management of sugarcane and arecanut white 

grubs were developed in local language and distributed to the line departments and farmers 

during training programmes/farmersô meet. 

For beetle management all centers will survey and suggest endemic areas of white grub 

infested districts.  



Intensive surveys carried out in white grub endemic areas and created awareness among the 

farming community. As many as 17 training programmes and 6 farmersô meets were conducted 

in sugarcane and arecanut fields. The scientists of AINP-SAP also participated as resource 

persons in five training programmes organized by various departments/NGOs/farmersô. During 

field demonstrations, farmers were educated about adult emergence, host range, feeding and 

breeding behaviour in sugarcane/arecanut system along with methods of collecting them.  While 

demonstrating techniques for larval removal emphasis was also laid on timing of digging 

operation to achieve high efficiency against arecanut. 

 B: To develop handouts on white grub Pest management 

Posters, charts and handouts on Biology & management of sugarcane and arecanut white 

grubs were developed in local language and distributed to the line departments and farmers 

during training programmes/farmersô meet.  

 

Transfer of technology 

The Joint Directors of Agriculture- Belagavi, Bagalkot, Bangalore (Rural & Urban),  Bijapur, 

Chamarajanagar, Chikkaballapur, Chitradurga, Davanagere, Dharwad, Hassan, Raichur, 

Ramanagara, Tumkur Mandya and Mysore and Deputy Director (Plant Protection), KSDA have 

been personally requested to extend their logistic support for implementation of large scale 

management trials in March-June, 2019 against sugarcane white grub. The technical 

programme includes training the farmers and the State Department personnel with an objective 

of creating awareness about management of sugarcane white grub and for selection of 

villages/fields for taking up trials. The trials would be laid out in three steps ï 1) mass collection 

of adult beetles during night hours, 2) management of white grub using bio-agents 3) application 

of insecticides in the standing crop targeting both the early and late instar grubs 

 

In February, 2018 two training programmes were organised in Mandya district 

(Mahadeshwarapura and Gejjalagere).  About 80 farmers were participated in the programmes. 

The farmers were enlightened on biology of the white grub, adult beetle emergence during first 

shower and mass collection of white grub beetles as a main pest management strategy.  

In March, 2018, four training programmes were organised in Mandya and Chikkaballapur 

district.  About 260 farmers were participated in the programmes. The farmers as well as 

officials of Sericulture department were enlightened on biology of the white grub, host range, 

adult beetle emergence during first shower and mass collection of white grub beetles as a main 

pest management strategy. Two farmersô meets were organized in Medini village (Mysuru 

district) and Arakere village (Raichur district). The holistic management practices of white grubs 

in different cropping systems were explained to the farming community. Handouts were 

distributed to the participants. About 70 farmers were participated in the meets.  

During June and July, 2018, as many as 11 training programmes were organized in white grub 

endemic areas. The details are furnished in table 15 and 16. 

 

 

 

 



Table 54: Training programmes organized in June, 2018. 

Sl. No. Date Name of the Place Co-organiser 

Number of 

farmers 

attended 

1 22-6-2018 Bharamasagar  

(Davanagere Dt.) 

Department of Agriculture 102 

2 23-6-2018 Kukwada 

(Davanagere Dt.) 

ARS, Kathlagere (UAHS, 

Shivamogga) 

70 

3 28-6-2018 Talagattapura 

(Bengaluru) 

Karnataka State Sericulture 

Research and Development 

Institute, Bengaluru 

168 

Total number of farmers attended 340 

 

    Table 55: Training programmes organized in July, 2018. 

Sl. 
No. 

Date Place No. of Participants 

1 3-7-2018 Y.N. Hosakote, Pavagada(T), Tumkur(D) 87 

2 3-7-2018 T.N.Kote, Challakere (T), Chitradurga (D) 80 

3 7-7-2018 APMC Yard Pavagada(T) Tumkur(D) 100 

4 7-7-2018 Doddathimmanahalli, Pavagada (T), 

Tumkur(D) 

56 

5 10-7-2018 Medhani, T.Narasipur (T), Mysore (D) 68 

6 13-7-2018 Teganahalli, K.R.Pete(T),Mandya(D) 51 

7 18-7-2018 Bodinarenahalli, Chikkaballapura (T&D) 92 

8 20-7-2018 D.A.T.C. Kadajji, Davangere(T&D) 98 

Total number of participants 632 

 

In September & October, 2018, two farmersô meets were organized in Thirthahally taluk. The 

comprehensive management practices against arecanut white grubs were explained to the 

farming community. Handouts were distributed to the participants. About 60 farmers were 

participated in the meets.  Two farmersô meets were organized in Chamarajanagara taluk. The 

comprehensive management practices against sugarcane white grubs were explained to the 

farming community. Handouts were distributed to the participants. About 45 farmers were 

participated in the meets.  

As part of transfer of technology five Farmersô Meets were conducted in sugarcane and two in 

arecanut fields.  At the time of field visits farmers were given a hands-on demonstration with 

respect to mass collection of adult beetles as part of the management strategies in white grubs 

affected sugarcane fields.  During field demonstrations, farmers were educated about adult 

emergence, host range, feeding and breeding behaviour in sugarcane/arecanut system along 

with methods of collecting them.  While demonstrating techniques for larval removal emphasis 

was also laid on timing of digging operation to achieve high efficiency against arecanut. 

The scientists of the project also participated in the Farmersô Training Porgrammes at Bengaluru 

and delivered three lectures. During the year ~80 queries by famers were answered by the 

scientists of the project.  Details of extension activities are provided in Table 56. 



Participation of AINP-SAP in Krishimela organized by UAS, Bengaluru 

a) Participated in the Krishimela organized by UAS, Bengaluru from 15th to 19th    November, 

2018 at GKVK campus.   AINP on SAP was actively involved during all the four days.  Live 

specimens of different species of white grubs, their host plants, posters and charts depicting the 

life cycles and management strategies of major white grub species in Karnataka were 

displayed.   

 

The UAS, Bengaluru has recognized and honoured Mr. Venkatesh (from Mahadeshwarapura, 

Mandya district) as ñBest Progressive Farmerò during the Krishimela. Mr. Venkatesh is one of 

the leading farmers in the white grub endemic area who has voluntarily adopted the adult beetle 

collection as the major management strategy against sugarcane white grub. 

 

b) Participated in the Krishimela organized by ZARS, VC Farm, Mandya, UAS, Bengaluru on 

24th and 25th November, 2018.  Live specimens of sugarcane white grubs, their host plants, 

posters and charts depicting the life cycles and management strategies of major white grub 

species in Karnataka were displayed. 

c) Participated in the Insect Exhibition organized by the Department of Entomology, UAS, 

Bengaluru from 5th to 7th January, 2018 at GKVK. The scientists of AINP-SAP actively involved 

in the exhibition, displayed charts depicting different species of white grubs and their unique 

biology, and also interacted with large numbers of students, farmers and amateur biologists. 

Radio talk: The scientists of AINP-SAP delivered a radio talk on ñEco-friendly Management of 

Sugarcane white grubò. 

Table 56:  A summary of various extension activities carried out during 2018-2019 

Activities Numbers 

Training programmes organized by AINP-SAP 11 

Training programmes participated as resource persons 6 

Farmersô Meets attended 6 

Guest lectures 3 

Diagnostic field visits 27 

Consultancy ~80 

Extension folders  2 

Research papers 1 

Popular articles 1 

Radio talk 1 

 

Visit of Network Coordinator to Bengaluru centre 
The Network Coordinator, Dr. Arjun Singh Baloda, RARI, Durgapura, Jaipur, Rajasthan made 

visit to Bengaluru centre between August 18-22, 2018. Dr. D. Rajanna, Entomologist & Principal 

Investigator, Mr. K.V. Prakash, Assistant Entomologist, and Ms. U. Sahana, Senior Research 

Fellow of AINP on Soil Arthropod Pests were accompanied the Network Coordinator during his 



field and laboratory visits. The Network Coordinator reviewed the progress of the 

implementation of technical programme at the centre.  

Later, he visited the Niche Area of Excellence for Capacity Building in Taxonomy of Insects and 

Mites (ICAR sponsored) laboratory and interacted with Dr. C.A. Viraktamath, Professor of 

Entomology (Rtd.) regarding taxonomy of Indian Scarabaeoidea. Visit also made to National 

Bureau of Agricultural Insect Resources, Bengaluru and interacted with Dr. (Smt.) Chandish R. 

Ballal, Director and discussed regarding activities of voluntary centre. Dr. Kolla Sreedevi, Senior 

Scientist explained the taxonomic work on white grubs and also initiatives taken for developing 

distribution maps for different species of white grubs. 

The Network Coordinator suggested the scientists of the Bengaluru centre to expand the 

research activities and cover large area under demonstration for the benefit of farming 

communities in the state. The Coordinator interacted with the Director of Research, University of 

Agricultural Sciences, Bangalore and discussed regarding activities of the scheme. 

 

Ghaziabad  

For beetle management all centers will survey and suggest endemic areas of white grub 

infested districts. 

The Cane Commissioner UP, Additional Cane commissioners, Deputy Cane Commissioner, 

Meerut, Moradabad and Saharanpur Division, CPO, DCO and CO of all district falling under 

western UP were advised to sensitized sugar mills functionaries from their level to adopt 

practices for integrated management of white grub on sugarcane crop as per the details given in 

the letter and the booklets enclosed with the letter. The sugar mills functionaries were also 

advised by FARMER to adopt practices of Integrated Management of White Grub. 

Awareness about management of white grub has been made among farmers, sugar mill 

functionaries, KVK scientists, students, trainees by way of participating in Kisan Gosthies 

organized by KVKs, CPRI, State Department of Agriculture and during exposures visits of 

students from AMU, Galgotia University and trainees from Amity University and State 

Department of Agriculture.  A total number of 574 farmers, students, scientists, trainees 

participated in such programmes.        

 

Promotion for use of bio-agents in Field Day and KVK, Muradnagar 

 
Exposure visit and discussion of students from Aligarh Muslim University 



 
Exposure visit and discussion of students from GALGOTIAS University Noida in FARMER 

Laboratory 

 
Exposure visit and discussion of trainees from Amity University Noida in FARMER Laboratory 

 

 

Field day programme at Village ï Amarpur, Meerut 



 
Field day programme at Village - Datiyana, Hapur 

 
Field day programme at Village ï Nagla Alampur, Bulandshahar 

 

 
Training Programme at FARMER Laboratory 

 

 
Training Programme at Village Khursaidpura, Gautambudhnagar 


