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1. PREFACE

Insect fauna with the biggest diversity among the life forms impact agricultural production in a
significant way. India being one of the mega biodiversity countrics has experienced both the harmful ag
well as the beneficial impact, While several insect and related arthropod pests like phytophagous mites
have caused serious vield losses to agricultural, horticultural and plantation crops, the rich biodiversity
pool has opened up immense opportunity of exploiting the parasitoids. predators and beneficial
microbes in the ecofriendly pest management, The National Bureau of Agriculturally Important Insects
has marched ahead during the vear 2010-11 with a clear vision of harnessing the immense potential in
biocontrol organisms and other useful insects like the pollinators.

Looking back, the NBATI is proud of its achievements during the year 2010-11. The menace of the
papaya mealybug, Paracoceus marginatus which ravaged papaya and several other crops was
successfully controlled by the distribution and conservation of the exotic parasitoid Acerophagous
papavae within an unbelievably short time of six months in the state of Tamil Nadu, Kerala, Karnataka
and Maharashtra, The parasitoids has also established in the states of Assam and Tripura. [ wish to
complimentand congratulate all the partners and stake holders invalved in this massive programme.

[n the preface of the annual report of 2009-10, 1 promised that the NBATT would forge partnerships
and collaborations with all stake holders. both national and international, for the benefit of the farming
community. T am happy o say that we have respected this commitment and in one of the biggest
national exercises. the NBAII brokered the partnership of about 125 KVKs, 9 Agricultural Universities.
Plant Protection Wing of the State Department of Agriculture/ Horticulture in 7 States, the central IPM
centres, private indusiry, Sigo serve, Tamil Nadu, IFGTB, Coimbatore, KFRI. Peechi, Kerala and
Rubber Research Institute, Kottayam., | thank all these partners for their respensible involvement and |
am happy to let them share the credit of partnering in this monumental effort of classical biological
control of the papayamealybug,

Dr. S. Ayvappan, Secretary, Department of Agricultural Research and Education and Director
General. ICAR was a source of great inspiration for which all the members of the family of NBAII and
the AICRP on Biological Control of Crop Pests and Weeds are grateful.

Dr. Swapan Kumar Dutta, Deputy Director General (Crop Sciences), ICAR continued to
challenge and encourage us for achieving scientific excellence for which we are thankful. He extended
his strong hand of support whenever needed which played a key role in the successful implementation
ofour research programmes.

Dr. T. P. Rajendran, Asst. Director General (PP), ICAR was a tower of support for the NBATI and
was always ready 1o help us in times of need. We enjoyed his association and, his words of
encouragement boosted our morale.

I cannol forget the support extended to the NBAII by Shri Rajiv Mehrishi, Additional Secretary,
DARE and Secretary, [CAR, Shri Chaman Kumar, Additional Secretary, DARE and Financial
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Advisor, ICAR, Shri Ravindra Pattar, Director (Finance), ICAR. Shri J. Ravi, Director (Personnel)
and ShriSanjay Gupta, Director (Admn.), ICAR

Lam gratetul to Dr.B. 5. Bhumannavar, Principal Scientist for his able support in the preparation
of this report.

This annual report also will provide information on our achievements in various other areas of
research and development. T hope you will find the reading exciting and stimulating. The credit for the
outcome of research goes to my colleagues at the NBAII as well as in the different centres of the AICRP
on Biological Control of Crop Pests and Weeds.

We look forward to very exciting and adventurous partnerships of tackling the agricultural pests
and diseases in sustainable manner and provide relief to the beleaguered farmers of India in the
coming years.

R.J. Rabindra

Director

National Bureau of Agriculturally Important Insects
Coordinator

AICRP on Biological Control of Crop Pests and Weeds

Maaat 2

NATIONAL BUREAL DF AGRICULTURALLY IMPORTANT INSECTS

An evaluation version of novaPDF was used to create this PDF file.
Purchase a license to generate PDF files without this notice.


http://www.novapdf.com/

4

wam

Frromiea A

e #f gl de e, & owafagw &
st F wfEw fEEe dEfe w sgean
FoAA W OFIAH A oA E qiEr
HU=AF ThT% & A A vEy 7| A 2010-11
AW NHIFF F AgAarg SfEF e aw
A1 H A T, 5 s 14 7T Fi et
diT aAE F agdem afme (wEEa)
ATTIA Be sl 5 AT FE WA= sl il g
Juafert #1 A wgd B ) s e T
faferer wer afvfeafaat & e & off sarfr s o
ST o feaeror e & s & § st
ST AT T |
e srgeaTT
T i T e A
Sra anfraron, S Tarferare i S geen fser
EEE i

HAAFGAT. F oaaw Fal, a9 F
favatarrerl, w=1 favafa=memt, #1259 FiFm 5
Sfpla Aedd g S faEnfaEr afee 3s
AT a7 F2] AT AT 120 Sovtar # ag=r7 1
TE| TEE HAW 5 AU FE F A eEE g0
O AT, e I R |
AT HTE 2R e AR J1i % I T v
AT Al A UE g R UE I A
FEATEE 07 TET T |

T ey w1 (FEdfag) # 9ee T8
ATHET) T TR 7S TR =BT A6 ST 7 gl =
T TSI (AT Ay
vt #2199z affa e ) s

AT FrEFrefee (ol gers $it v 98 gty
w1 T Ee T & Ao e | qe g9 § e

# TTEET #Z 9T WS & A, TiEEaT &
el aTe A T T

ATSFT 2T A ARl S el 7 v A 0= e
2T il WF.I AL, HT AR T7 TTAH FIT
TAT| B FIET % AT H Arer Afwe Atfeasw e
U7 FuerE AAIE TE | 185 Seadl A S fAe
RN &1 HIRW faawor TF I AT, AT R
T IR FITAT AT |

g # B TAAT Faarea G5 (Foad ),
Wﬁaﬁwmm@@ W
www.aphidweb.com T7 FOeTe A7 74T |

#feae aTel & AT A= AEe 8 T g4
2T G AT 2T SHrEfEwT a1 WE T
ST ST F AT T Wi & w0 e i
ETEFIHE] EHEEEAT TR A% et & e
fenmera =it gerleat 7 was BT =@ A FeEiae
[Gotfasr T Sige AEAITE & WvEl uv Fiif
T T 27 BRI G 2T ST
arfoas fwemer § omr T oA e
ATt & e wEAT B | 27 g A IR & e
oifyEa FY T % st § uEE e T S fE e
WSATfer % fo U 97 9o #72 & ©9 H Afdefad
Frr A

ferefteitfres & Gm fafws oivfafafai &
T AT FFATL (FAIT T, W, ), AETR
(U7, sTmaTE), "7 fdeddl, IET URW (FEEE),
afiearg (FrIfE, FEEgy) d7 FAeE (ATE
faen) g0 @ o=l § wdar far ) wfrer §
AAIT FAA F T FA 3,230 GSET AE AT
USAY, HUETAAT AY griEE ww § SHEener §
gEY & B H vy aan) v o F fier S
EEAMEIT (57), dfUSrAI (58), W@vfFET (15)

An evaluation version of novaPDF was used to create this PDF file.
Purchase a license to generate PDF files without this notice.

S ——
AATIONAL BUREAL OF AGRICULTURALLY IMPORTANT INSECTS

R N S ANV RERDRT e
20003011


http://www.novapdf.com/

R0

Amait
eSS UL Eﬁﬂf “
i

ETTRT (3), ARSI (FEATIE) (9), SEHECATET
(10), =T (1), FfEETET (1) #F AET (2) F
156 VT FEl § WU UES(El HlEl A U
[Ezimie

wENERE 15 dw oS B e,
TR AT SeudT ATRE A I d dEe
et ¥, s #7507 15 gu fefata ¥ -
e o e e e N | e B e =i B 1
sif v famm i

ATFE o JAT Aot ATA AT F T
FEOTE F 54 #Av2 U &0 70 & 74,1 giaed
sz Sfree &, BTV avsite arg T, S "
22,22 SAe A AT e a0 | e 9
AT e F 48 @ wmy fEmoan o fa
At A, g AT 9| difsaeer (fTee
# vF FiEE To) A 99 & B i
AT | 0B THATE AT AF wAe wieAT (i) § &
e A S A, Foeg 3 e @)
S W E |
T ¥ HieireT FiE w Fentise Atas s
e O 5 ST e, e arfshes
S o o 5 forn & o e T | avsiiEl
T H Ay T AW A GFEAE EEe,
#zTE, @ fediae, e ATy A
T TEATTET AET HAT B | FE TOAET #E AT
ATHETAE SAT AT HIEHEAE ZIIEE, ARl

srgidr Wi, garmed WL, i
AEAT AL FIAT B T ady A g &
avfdl A= oA § g FEEtE o g
FIfSAEA % S e foh =T o € |

wmFagy, 0Ff, 7 RE w6
A Are AL arE, T ® 250 7 afaw FETAaE
Fwy ¥ faeear-femwaw, 2010 % &= F ffre e
# A FATET TS YA T AT 30 S,
2010 & ol F weEe w TEEA S aesEr
FIET FZWET GANT ATHE UF EEOTAT AT A H
T, foed W E AT, TER, FRAF, TR
9 LA F 200 & e Szl qar 5 Faw A
FrErErTAT § e forr |
F ATy, FATET, HETITE 5777 (1) 9397 T
T AT AT, AR U AR QST fE & | e 2
T & Sfre aifie % St AT S A A

TRt FiE TERTeEE 97 e

THE HAECT H SFIE T, FeaREYT
GreAavH], FETHT SSHA AT T
AT T SR ST VR A | e | 9T
ar 6 a1 ofFeer & SR AT T IEE 5
form 28 917 30° .3, ATGEA AT STFA 2 | B
giFTEE  AE A 10° F A AT T (64% A=
T AT ST AR T 4% WE TEerT & AT WY
15 B3 A 97 10 BT (680 3198 719 A7 0T
68% g FEaT & arg) aw dufed T S
AT |

=i
WATIONAL BUREAL OF AGRICULTURALLY IMPORTANT INSECTS

An evaluation version of novaPDF was used to create this PDF file.
Purchase a license to generate PDF files without this notice.


http://www.novapdf.com/

ANUAL REPORT SESmRmm——
20062011

T Trsedt e A

T daR F A B 9 A e LS
et (e A ey sffe sl A a9 A
faes 2.2 st wfafEs s g &) 2 fEw sy o
7 et Sy arer e O FT 18 37T 29 At
q0 F9d © A, O A S Fe A 579
I AT | ST 312 A1 7907 7 2.6 et Fifa e
HTA B AT F 31 A T AL FFFA &, T
S T % HTAET HOGE FA # Al Sig AEd
=1 30 o=t 7 =2 13 T 72 |
FeeATaTA] ATHET H, A, AT § g Frier
T FHEEAHAT GG g § v fE T A
FI HATE 97 O | 7 geeEe & e
FoT AT FrE WAt 4.3 e (FEE 29 10) F
STIOT 36 AT A 65.3 Ao T AL FT A | g
e 2T F9T 5 diETa # afafEe 6. (2w
14) % WET % ATT A 124.3 Fiord T G F
el o e o ) R Re L B el ] ERUE AR
AT & T |

TreraTt F =nfie A ety 7 fie et
ooy -l 1) 7 10 77 Gy S 90 %7 79
7 & 7T Bre o fey & G o #r meet 5
e T o AT | S e A wie J 9 ST
T o e et ® T e |

¥z eTEm T 0 G v 7 10 &7 geE B
affy i & 77 F 7 37 S8 97 Wiz &7 AT A
e %7 Feegul ¥ F FH Far A1 4w o6 gee
affer T 35% (SBT3 @ 9Bd) § 13.25% (BT &
aE) A% AT 9% | AAEIE gy H
firgge, 2T ST o Wi & T 97 FA A7 Gl
Fr safier o1 o quiae fama 7 s SF fo
GHRTT 3 FETOT I AT | FAETA GrE 6 39 223
Sl ATTETT Ot AT 3T 9 8.26% Tl
aré 7E |

An evaluation version of novaPDF was used to create this PDF file.
Purchase a license to generate PDF files without this notice.

RrZizrT deiear A2 Faretism 337 7w

eI

agforer o | wfafae 133 4 @7 S w9
F7 AT FeTTe 36.7 A1 A1 9 @) afiEEs
FTeA o ATOIH AVET F F AU 403.5 A AL AT
ST, ST FYET & ST U A
% ATZ I TOITS] I F T § 0 daiare 9
e (5091 74T | 39 AT T Ve, AVAT A U
FT AW 3,4, 7.8 A7 4.6 FaAT 7 707 AT ARA
1 T AT 32.3 A1 wiAfaT 7 wE | 2= A
T ATVAT 4G ATEAT FA F 2263 7 258.6 G H
SEIOT AT % | T AT H O v - FAor e 9-11
faeTt ST AT S STUAT 0,00 7 306.8 HTS 07E TF |
Sz STiER AT B AV 528 A1 AT 6111 A Aw
ElEakeain
HielTaT $ie AETHiTReA =1 Heqa

FEREET AT T HE TE T detET A
sfre Geraima ATfAEA T AAT AT F AF A FAl
o7 ATETHT F agfon T S T § A g 0
e qE fEET ST wwAT R OSEEEE A 42
R AT TS | AT TRATAT 7 A A S
srgimrwRy H A mgeiEa Ads A6
S T AT ST AT Y O | AT
v Fifmrz #7 31 FAfors gt & srEfas oy
et #7 g 69 TATIAT A A TE |
farfira e anfrfRata TR A aarmreat e
AfAEATg, AR TEW ST WEFTE TS § OHTET
arfferfas e & wier fEg | aver 1l FEa 8§
et 1 L R A - A
At AT seEa W, 9A G (7

NATIONAL BUREAL OF AGRICUL TURALLY IMPORTANT INSECTS


http://www.novapdf.com/

e ANNUAL REPORT

crazecm §

Wr

AT, B IR, . g, & #rEiatear, &
& HIT G @), AT ., deeiir
(e A, Qﬁ#wﬁm 37#%!7 AT
wlﬁﬁraﬁrwmaﬁﬁmﬁ nﬁ#e?#’er EiEs
| gAgdt A A W ofdw gider, woATer
TV FTET A AgAAT § AT AT | A 2 T
% a1 T AT F Al e
FIEATIRT F T fegema A e § S =1
T (@ reaTere Tied) wvet arifetas ae § agad
= 3 yTEE 9y e TH-SEHATE A et He
nrwel  #E  [EETE,  afew, e,
wrafE -, FafEete @E-awa) 9w
STIRATS | ARATT H AT |

FATeE & AR &1 AElEag £ a 41 a2 =T,
B2 AT (ETEATT) T AT wgweaET A el
ST 1 T AT E SAtE ardiar g
(Fere HAAT) FEeT AgE AAA! H HETAAT FAAT 7|
e g # aee (Ee-d & d-7) #7110
FTEAT & &7 2 AT 4T (7T ) o e
(FFT KBSH-53) #1 2 #1151 0oy &9 7 7 97
TRIT AT R S AR ST GO A AT ST
T2 A F AT AVET W ST HET § I el
& g1 arfer wifers wafs a= wae & Wy wver J
T el AT FH 97 S |

BTt AT W IR E1 e

g srftfaer & fafere simTfers demar o
TG, AT, TAA ST TELT (FAEF) T
T (ATEATE) 7 0 R

s F Ffw sea 39 F 973 (=maafas

7 AW & fau wEn B A #4w); 91:9 417
85:15 are foRm S firforner 2gal # weEe g
* e g7 g7 1 S T T 0| TEE |
g ofEer 7 97:3 A1 910 =1 & afeH H
el ®0 @ AfE d= § oav $i 96 M|
AR § S} #7 € LT steEe §, T F 0ET
T A & i E AT ARl T 073 5 & 9
ster Sfeiferar wafie &1 o 7 e airem
AT 85:15 =S F AT F AN FA 97 Ao
T I #T2 TehE & T g g | TRy i T
FrETHE £ ST gfatwar st g 0 |

W AESEEl # o THEEE YgEE A
arfoas g

T

AT & v AT FA % Aiel % wvet 7 et
AT & A A ST sz AR w7
fr qEwraierd, Ff=er ofiFiar, & R,
GzaAEET  gEieE,  ERATEI 73,
[FHTETTHIIAT  TAIHIAE, AT A
TR, Al mEdiiad ST & #ET w e
TEsl

2 Frwer weTlEr # 10 fAErET getaEr
afeq g 20 fFEt #1 wenfa &7 & @ & o
T A9RT0T STVT TR S 9TE | T wTeE | |
T =T fo A A & AT Arg - ), S ETAaE -2
e &1 47 aTE - 3 & Afea [Ty oA wee
F g d1-13 (S &% TR A, 1 AR 349442) %
T OIS G | ST AT % AT A S SET
T e wEsfEaT = Al eEl § ves 59
IS AT A vg deEfE e 7 e,
nam??wfﬂn ﬁg’W 57-?7%’77?77??? ga?rf
F=eT famifre, [T Eeiaisrs, FIevaE T

T e e R
NATHINAL BUREAL OF AGRICULTURALLY IRFORTANT INSECTS

An evaluation version of novaPDF was used to create this PDF file.
Purchase a license to generate PDF files without this notice.


http://www.novapdf.com/

g
WAR

ANKLUAL REPORT SR
2102007

e S N T R R

7iFwrE AT AT S e HTa A afed
e % w0 H TEA gE | FfEadiE diE
a1 frgteer G war s fAEter oaimer & UF
wE g & =T & afeme =g i S o
SHTATH ST EAT|

FTEATaTET ATl deAArd

1% orE A ow-dr A7 e F R 2T AR
T FTATEE FAT S T TS A F
T H AT 16 0 AT ET e 0o HY A A
e offar & o, 16 7w &1 oa v e e
mgfersiEs & w3 T T

Aot e (97 &1 7F 8) 7 e "esE gaw
fFmr s e & ve T vEETEE (798 A 9T
frorny frar T wmE A H s HESE
FEFHITET W, 9T AT HE aF gTer an H,
AR TeAete fawE 9T e desET | 08,
STEGFTIETIE T, % AT SIS 9Ts T HE
ey A AaelT 0 oosos Gl pArEET % AT
mﬁwwmﬁa%mmqﬂsﬁmﬁm

qqqqq

fa‘qzaawwtrﬁﬂa

FElERge BHEUM TET & W 97
FIRAHAT oot B A AT H AR, TH,
SUARAT 79 10 fadisr qeaierE & agd
AR UTE T |

ST e T Ot =T A A e #e e
& oy feby oy Az i oy a2 1 A s AT ow
|.5.8 TRT- TS A UF-2 #T iy fTETET T
qereereer -1 5 FETT 09% 7% TS T | ETAHE a1
2 H 16 UH 9T E U T S F w0 a3y
farim & 1 & gaEEI § I gEdeaa ®
T 100% Hiaw OTs 12 | 861 ST ZTEHHTET

An evaluation version of novaPDF was used to create this PDF file.
Purchase a license to generate PDF files without this notice.

FhF F oEEAT F R H |6 vH AT ST U9 U
iR faweror § sfraroy aeamft F =7 % 4779
dres aim A A | W Feiag dRe F aam
99, T AT |

=7 U ST STEHH AR g # e
AT fre denwr @ Hw fEfE #w awn
AT STz FESTAT A I AT
FreaferAT ATEHT GIE N (2594 U 1) stwarfea
e fafar 1 Fyearers 4 gufeafa ghafeaa #i 1)
T A AT g # w9 0 aieieey AR
T S AR § 91T AT e s 9T
990, FT ATEFAT THTAAT F AT ZTEHATAT STEE
T FieA T # e o9

ATCATH T ATTER

aﬂﬁﬂﬂfﬂ’ 13 wefAAT S - §HIAST
FrEaiFITT [z, #rEeidE

Zrad e, R
me—nﬁ?m smrﬁ%&rr nﬁ?ﬁ@w sﬁamﬁaw
AT W Atk A (A 2.5) faew F A
B s SEEERifEE T FO9ET F g
T FE F HTE U7 HEeE A e
SATIAAT T FIEATSHT T Z7f 27 77 |
FEe frER #v @eeeEal u¥ siiEe AeE
; i

AT T ¢ LI,
#E Fahrg TETY

arfemr &, FFfaas deaE (4@ T - 8
AT & WA wI & afum ey g, ofwe
FAERT  Fr S w9 (32.3/974T) w41 39
eatesn (911 fear 2 s g2 st ST
(0.007%) 3 FHIT I1E % | 37 FI Fa TRt

F1 Feriae dFEEeer % fo qafae awEr T
Wﬁﬂmmﬁwuﬁﬁﬁaﬁﬂﬁwmmﬁ

NATIDNAL BUREA U OF ABRICULTURALLY IMPOIRTANT INSECTS

=T


http://www.novapdf.com/

- P—
M;en
HTEEA (/g F ATt § " Afefed
o |

A W, A AEAEE et
ZzriAwe FIEF F Ui S FHAET 1 A T &
form S = sgeaTT B, sree ST §
2010-11 F ST 1 &Ts8 3 T2, S, T, |y
& | T I § g omiiaaw W, &
HIT-ATA FEHATL F57 a6 FIF (U7 T U -17) F
FUETE F IO T HrEE A AT § AT (74,7
T 82.804) T T |

HevT 1T Gl § wEasleEsr Aiasai &
uftl [Bgemrr STeTeiaTE % TAFAT & UTOT A4
AT AT AT &9 H S gear & S5t A g
A 5 g % AR A g i
= A7 e AEE AT F WEAT T H FH FI
TTET AT, ATeE F e § w6 Fea F o g
A THEHTI STET AT 4% 977 47 |
TEGTRTTOLSAT & Fadhrg T w1 Fgrare

TN % AT B AT F ET °, 27 Fe A
(2T U7 10) F SATa17H G S5 & forr fader
FT 28° FF, ATET T¥ TEAT Fraa 9T =T AT
STATEA] BT ST arasa (30° T3, 47 gar ofr
sfer Aoy % fAafoe T s ® a9 0w a1
17 ST 36T 7 31 % Amasag 1 2T B |

FreFadig TVt F a9y H, ST W ww
ATTEH] HT GAAT A9 OF a9 F = f
T F T T & ot S o
FHHrT A ALIEL, ey 320 T, 90 F@ YT
(Favm % 15 fedt ¥ &g swem 174 #w
27.0x 10" T TE |

=Y AT F €T H FANT Fowd 77 o 5
15 &t & amm e aFefemer &1 A vw g dEn
26,4 | 0'ITE ST TR H A= §.4x 1057 9T TR |
F ey &1 79 W, WA aEvET ¥ w0 W
aTfereRerd #1054, WA 29.4x10° A, Efs S
& ATAT AT ST WA UF g AT 26.2x 107
7% 7% |

YEHAA AR BT AT A ST
U T FATH W, 7T TE

7 HmEew T &7 U Aw A4 63 (10 ¥ T
7/fef) % 2w foeee & s 3TA (4w
&), 32T I (5w e gEn, aaEfiEr
L FEET (10 ALAT oF o ao feEEE (1o
TRTEAT. oD F afm wmEr S § sfargde
TEET F 5| S F Fr = & dmEve
ST FFA o HE AT F O A A AT g
AT = UTE U |
Frarasrmg % S el
fawiaEET w1, 5 AEa SvE 99El 6 e
T Tl |5 GAEESI A g A w37 A
9 H, 573 0o 3 et o gl e F sEfen
7 T \TE qorree o 1 M F =9 7 95T 7
ST U AT U TS TS - 2 AT U A1 HTE 7R -5 F
FergermEs . F spafaen F ufd $3.33% 7%

CIGERIRIRIEIN|

=Y Sefierer gRAforRe

f&fer &t s s o ST -4 &, ofr 2 8 -
A L u AT T A A - v oy, AT T AR
AE AT-F AT 4, A T 0 wE g - Ay Ao
AT T AT ATE - ATET 4, A s s AR AT AT A B
STfHaer ot e oty feer A | o0y 8 Ay
- &1 &1 1 fwmem v A, & arg s i
T | FEAfg o AT T g ArE - S 47 ST 4 I
Tl H STET G T FAT A AT
ST

TTE AT A - AT L AT A A - S 2, uw
A7 S e - AT A 3, AT g e - v S g,
T AT T ATE ATE - o S o we AT v e AT
g1 oft 4 # FE | S wE 2 S SutEE &) e
TAEAII H Aredt faumeer (eiuemeT i
FferaTEaT) 9 T 2 39 A 7 #E |1 IufEe

T =T

MATIONAL BUREAU DF AGRICULTURALLY IMPARTANT INSECTS

An evaluation version of novaPDF was used to create this PDF file.
Purchase a license to generate PDF files without this notice.


http://www.novapdf.com/

I e e R A i

¥

fairat & dremmy e firsor 1 fweryon F=m =)
g | AICETE 2 AT H AT AT A 1, A2, A3,
EURCTIONE - I R e o B R R T
JUFELT 130 1Y 60 F & U v wdE 3efiE
FAAEN
AT AT HEAE FE TSR
=TT giEer (3 fsm), & awrendiEer
(2 fasm), &7 wyardEw (2 fWE) gl
AT AT WW " g giEET (AT O U -9)

g7 I drET HoaetEeE ac00 e s
MEREL

R umw ‘g7 /aar aEEEa

Are = amar F o 28 o7 300 5.9 % A
ATTaTE AEAT S50-80% FAE e TE SEE
ETHAT, S W W AT AET F AT 9T A g
G o T2 G0 GAITHT HieArAedT ATAT & e
F ferm g areTe =i gy a7 e et Fer
AT T T AT ATETT 7 38-56% 7 T 970 7 |

oA ‘g7 fagt agteen

w2 FEE, B ST & sl # e
Z¥ A% 309 F29 F [ Arged difeTn § aua w5
7 Fre 9T FE o (AT S grET AT |
& o el s

SEvreET T ST A & dERWIET &
foRTT oS Tr3E7 & FEEAr &1 8-10 A% 76
gefas w0 7 #ufed vaa & fon A& FHefe
7 7 |

EETTHT T, 2 ST, & aFR RS IE,
5 siEwr T GiEiETEY FaE g ATaE

e

TeA U W & um oS |6 AT e S
fergereror =7 Farfir = s e o |
Tl o % Wi § 0 OF 7 qoFw

OTTHTAT ATl A E gAe AW AW
fmiier ATvAl & uie weTOE F ZZTIREnaled WAl
RETHAT F UR - UF UEAIT F 57 [Ag7 A=
TR 3 TP AT T A g9 9 & w9
TRTe TAT O T fSreen 207 1004, TTaar TET
T |

T et L A AE A A | I
yrfEe, ag freger AW o ayEeee 4 9W
HeraTer § Al g af o g |

quri A wHA # AR AT (FHAT
ATHEFITT, TAHIAT FTAT AT, FHETE) 5
ufe EzvirEif=Tag SiesT A & FEIHT & AT
AT I AT (FEEeT g Ty
arEy TS et & At e

At ST SE A e @ afed w5t &

P SFL A W S e
g*mﬂmaﬁrﬁwm T e A AT AT
gt # famenm man, Gew afow @

HiFirsiTE T EFlfer S T e
3 0098, T TTAFAT ATFHETET A T |

o 1 &7 fawere o7 FeT - ?ﬁﬁ——r#ﬁ:{aﬁ
ﬁmqwa‘rmqfﬁrﬁmm IUFNT FH af????????????
AT, ST Fged WY SFEigeeer

T T |
57 fagl H, ddierarwe fEdieg A

THEITAT FARASIITHT & GATFTT 5 72 Al
WTH@TWMWTTQ%HWW
FoT FTeT AT TS, s H1Y e
TRATENT T e feT T |

An evaluation version of novaPDF was used to create this PDF file.
Purchase a license to generate PDF files without this notice.

NATIONAL BUREAL OF AGRIGULTURALLY IMPORTANT INSECTS

AN, REPIRT


http://www.novapdf.com/

ey

masnen 10D

ANNUAL REPDRT
oo

Fasr afarast * afew] #r sy A (T
FaFfAoTm)

ZreFieAf % U A GUFAION A1 -] A 57
e 1w 51293 AW, EifEAT (IerdE) o I
ared # TR AT & e g fafie i
amsit F AgET A A B T Aw 3
STy AT AtEwEr (S f 3, g, i)
F1 77 fAgr A T T | geEe T
fafirsr v & ff o ov wlEwEr vEfr
safE #1-13, F-14, 21-50 2477 & 77 - 68 TTIHT
afewy ar &1, 94, A5, -0, E-12, 8413,
& 14, B119, F1-33, F-39, 150, F-55, EN-57,
756, 31 T.60, £ 161, T T9-69, &1 TA-70 AIY
1 U 82 GAFATIT ATATIAT H AW 70 A; -1,
.5, F.0, #-11, F-13, E-14, T19, E-33, F-36,
$1.39, #1.30, E.56 A F57 gaEAET T OF
wfewy am wm oA 14, Ase H H-57
Twﬁ%rrﬁsﬁﬁrﬁw(mjﬁm
T AT |

i et #, g F e d & ua-14 A
sigor Sfawe e (AT A A 33%
agTe % ferm) ST T T, g4E AT 4 U - 19
7 I U - 13 FEHET 919 0 | EY UE-14 J A
Sy A § ufew wioe Feser, = A
TS AT, 9T A AT T AT S A,
foet ggeaT feA AT, UW S U (W S
ufezerie) & wEAW &7 AT oSS a9
(oo AT AT § FUAn JET a9y | A 6T
i % el &1 TH-56 AT 75 7 T AT F AT H
frgsw (MadFfaod )

oy STEE B 70 H, FIFHT 14, 56, 68 AT
69 % TITT e & AR ET 6 I ASl O
T, T OUET T G TATH T AT HA
§od A - 75, Fren W Ego w9 AT e

MATIDNAL BURELL OF ABRICUITURALLY IMPORTANT INSECTE

An evaluation version of novaPDF was used to create this PDF file.
Purchase a license to generate PDF files without this notice.

%

FTATAHF -3110 T IT S %77 T Fh ATAT F
ferm aifa g amET T |

S Feimer deififEr (TEe @ omw #
rEgIEnf EXIAUTH + WETHIAIT T
foorw 5 & L0 = ) & #1 57 &) 77 afigere §
eI TS (3 W 10 T # AT ') W
s, s U A 0 - T e (10 3 /TR
ot A1 7T ) & (ferd T s aEmms i e
FoT Stfar AT JTer AT A T =vEe g whe
FHova+ o owg wg A 10w/ AL A A
ATTRIFAT & A (FTFE F A wE a3
S FaeioT AR 0 wE § gus 4TS 9 et
&, Famy P AT § SeTTfa W A e AT

2T Evforer STAN A 43 3 & A
oy 1 fy - 28 % 9T w7 A AHE O SHE TR
faam T Bed e (08.5%). e fed
(3R.5%), T AT (35.2%), A (33%), Hew
(34.5%), %FF AT (26.7%) AT ATH (16.5%) FT
HETAE L |
AT H aTE aTSE gt w At
(e F )

ST 5 ST AT IO A |, & Fg AT
20 1417 AT 7T T YAT JHATE FAA F A0 Fwy
srE afe gasfy i e ot o a1 (5 9 HE, 7
Al e AT AT HT AU | 21,8 20E Al
&7 Y17 AT % AT FATT F Fell B3I 182%
AT OTE TE |
g1 gt & & & REE w1 gawE @
wfear (.. 7. 14.)

T T & S ST A AT gieae e oo
s 10 37 E ANET @SS -/ JTEr S -1
F gu fmr m@T| W oA & GRS A owE
greefterer % ATA ST § WA A 97 61


http://www.novapdf.com/

FT {3 =TT 2 | AT AT AT § A $.99
3.0 wfEere @ =T AT O T

freamiers 9% (T © ow) = oFEEw
sferrerl i gt FE (FAE H gRE)
% arg sz e (Tw )

F AT Foaeh (3 97 0) i 957 geriaar w1
& s 4 ghs F =g # fafwm oww A
e warE e oe, w7 a7 s
i A AU W] TEAT AT | FTIAIET A
ST H WA S0 6 AT ATHETEE 9T T,
fawg 12 & o 7 g @t 7 w0 sl & A
gfeeaar & 1T gfs w1 s ol ea adi 0 9 o
Foftsprar w1 AATAN GET AT | & garEedifeny &
o 7 Fmarseay @ 3hs FEaTan aeanil &
&7 T gy A |

quis gfame &, gregienr A1 AR S
& ufeafa & A € o ow A1 gfe # goiae
qfeTeEAT BT ZrEeiewf WL #T AvE
drerrfas Faw & fom gEEmwT F= s 5
TR ATed G701 | i UATTeT & T H
Hogr fafts @ 7 waEsieiay & fou g
Eineeeic i SN el Ctc i o
grEFieyl B, % e R o e gt w® o0
(Fromweor) & avg § 6 ow @ e G

(o)

Z diTAT w5 owEAifar AW 4
FARTAZEN AT F BEAT F gET 9T
HAFTAET F F AATAT ATFAT TATAIT 5 T
& gt A wafemy aem o wm o ww 4
Wﬁ%ﬁﬂwqwﬂwaﬁmmaﬁrw
T iy T A9 e 9 & A H Al 99T
T wEfI Fe FRET, iR 39 s 8 w
oo B | ARl 7w A gremeat @, @
& & oArEwifory & qfcandt 9 g | gedl aT,
Ay % 2 w9 € 6 uw g foereiag &

092081

TAET F  FAHGSEIH R A 9T
OTT AT | FEET A AT St & T § oA
g & far setiw afaossa awfie
FATE |

7 FEESEAE & AE 9§
AT HE F f%ﬁf?ﬁwemﬂaﬁmsrﬁ"cﬁr
wmaa%;@m#m & T =T dEAE
aqET T | e Aufa us st afiaer § G
fereiefiaer £ O U ZTT HE 99T 99 fFaErg gzt
sl zrewiesy w0, g wlEvrhsar wfus gefiE
A7 3E | AR W WA B F T 7§ TAEA T
F @ zr fafes faEm ov @ s aenfEe
T | Faf, g7 Afe % s @, gefaEr 4
2T EvEay Ay W 56 A G et
YT AT AT |

o A FRETEEET H s B (e d)

yafy s F&emar 41 3 F @ e &
THTAE T GEATI AAT § A AT o7 7 4T
AT % afey faq Dafam%hwfmgﬁaﬁ
HTEAR & FEIA, Frwe o T FATE T
foafer weTe 1 wEfE AT | sfaseenfaE e
U 27T, AT AT $ O U A areefeEE i
afa 1 Fer &, 51 & st # sfawsl % awa
AT Srar 2T & | Ugrs v ) adt S FaE
& form gefea amr a4 | FaE S wen aiE F
FARaT omT AT | FEAR A F A S A
TS EET € A B DA aier sae iy i

e

e = {5 % gemig T 7 e e F
T (200 &) T ZTEFHATET Feitaa E 50,000/
TIEAT B &Y F WIE 47 Bied & e ey
ATHT 397 % JHA FT 29,5 F 13.6% AF e =7

An evaluation version of novaPDF was used to create this PDF file.
Purchase a license to generate PDF files without this notice.

NATIONAL BUREALL OF SGRICULTURALLY IMPORTANT INSECTS

AR
ANNUAL REPDAT peessmoreons s

11 sssmsne


http://www.novapdf.com/

3

Naat

*%

R 1

& 5 faaT 9T | OESTAT A7 B2 N0 SIS § T A
srferrery 3ot (73,320 FRan e ) safE, g
sreTE At g afse & F 3u (71.430 By
%) UTH g5 | "W AIE w6 ZIEFEETH B T
ATz | ST AT (A F 7 - =) |

2T fertaa 41 v afewy 9 % oF are
e /%, 7 37 H s AT § wigd OF FAT FUE AT
¥ AT &1 75.8 Ulawe 7% F9 =T T4 399 89.9
B, T/ 50 T wfe e BT E @ FF A |

AU o HTE T UF AT T 5 a0 gaei
¥ g7 femaw a s0000 /(& A &€ H 10 o T ®
HTETA UT 8§ AT F BIEA H OfurH EET A
AT % WA H 56,4 gfeerd w2 0E | Tt
FE (1:7.5) FF AET aIATET e 2 an §
AFTT-ATH ST AfEETE (1:19.2) 901G T
{'I'rajﬁhl

gWTE |, T 93 =Y 97 0 a7 9= § g
ST T AT T S A & AT 50,000/ 2 A
a3 10 397 & A9 97 § AT H wied & T
VY STAT FTFT F I 1 547 gt Far a6
% | TS FEE (1:6.5) F ST GvSAEr A
T2 W WA AT -ATH A ST (1:20.6)
ar AT (T F )|

HETIIE 7T & G0, AT, Fleary?, HeHE,
Al stetE, ST | A et 5 T el
(0.8-2,] FTH [ O, GIEHTHT FIEH (1.8-5.6 T
) i) = fefiE (122 A /e 1 il Aar
T FAFEEAE ST TS E A & H
frgerT &7 FEAAT IATH O TE (FEF ) |

AT F AT ATE & AT O AAT SR
2T fEeraman 50000 gf & @ a7 & 10 feAl
ST T 79 AT § Sred & g e 19
F AT AT WA T 58,7 afaerd w#H a9
Fh) |
afew fadz & 27 Beifasr g1 A AT

12

NATIINAL BUREAU DF AGRICULTURALLY IMPORTANT INSECTS

m#

W e &1 arAr faes F e § e fEo
e, R AT AT St 407 #. 3. I= AvTE it
q FIHT HHANTH], FTEAT FHEHHEAT AT, FTZAT
HH VT S FA & AET H ATIFAT GTAE LT
v d1g fAee &1 77 geeag w0 8 wivE arg 1
(FTaH) |

FIEZT ST FAANA 5 B2 SHAHEAT H A
AT AT GEEAIO H TSI AT AT A
aifu, o Fr 32 B = (60%) T T
safa STAE % JAEETI AT 3 2 100% TE
T | UF TEATE & A 0T e A6 A
AT A & v R ek wre f S AT A
s SR AR (14,3%) 31T AFZAL WIS F ATIHAH
(33.2%) 5% (T H) |

e # fRw o afeer § S99 o
FHfisrar AT OAFAT A WA - Ak AT
1 AT 33 B2 &1 & A A awan e (T ) |

A

TEATT FEAA] ST TESHEE 2T 15,66 F
21.5% as firm - firer o1g €, ST 17.63% 913
| wAA ghE F gEAE H OSEAE (16.84%)
e, 2010 F TES FATE TF AT ATF (26,72%)
UET T | AT H AT, 2010 H TS
syfersre (21.15%) st e mar (g 7 -
T |

T # SEET, 2010 F # A 2
AT A g AT BT, 2011 F T 97, 6
2011 F #ferF gaear (9.5 Fieftae ) 5 |, A, o)
T | GEF A G oAty aEadl & T -
AT A S A FTEATIET F STA A | g
87 (gRTgE, FTEAT & § B - W, 2011 %
¥ g famr | weeafe fasa & mrg - A e s
feremer, #fa et g % SgeaTT garE 97 FgAdi
ATET TOA H HIAET FHISIErAee T ST

T T T B T T T e e B et S

An evaluation version of novaPDF was used to create this PDF file.
Purchase a license to generate PDF files without this notice.


http://www.novapdf.com/

#

wwEs, o, 9, 99AT AT s 9%
=y, st Gormigd wisded H qEE O T
adrer F1 HEET U aS) @EET R e J g
T 5 6 Fret 7 tet AT | qEt i A A,
T AT oERTE T g Ee WA e J
TS o | g afefa gage & T
et &7 U AT Sttt & A o e (R F
TE) |
TR

T W g o Tt I??:"\'??P? . gﬁ??%?h"? En)
£ 37 2.0 & 1 7 24 S TIN5 F G
ey I9Aw F 7 B % 3 @i e w
forw 24,89 T TR | e & A R E
(12.64%) 7 777 ferzger % arvat & fam A
(29.97%) ST 9T % 514 &1 &7 % 0 v 7 3419
1t 7 fevzara A4 & Fr e Fasga) |

T # A F oy e WEH 10
wr vw F arr 10 Fempfe @i @7 a g F
FaeraT ST F o afiomw ey 3 & 7 A
FaTg A frEer B 24.5% AT EH T | e
797 & FFEEATR oA aw % A (AT & A
(15.31%) =g A @7 fogger & arEl & fag
AT (18.71%) ST G147 (% 7 AT H) |

At F AR EE g, F A+
AT T A s R A s X 107 T A AT R
#r 27 § SAE F F IR mey & JEaT
AT B TN IEEAT (69.18%) HE wwi A
sy~ (6.30%) 1T T (F 7 3 ) |

T

YT T TF S FEEr H, O = A de
qeely wafEt Aoriar fard. st @, 9w
e A, ST # AT T |

An evaluation version of novaPDF was used to create this PDF file.
Purchase a license to generate PDF files without this notice.

o

weft T F AvE A sEafady |, (uAaieies
EEHATETT) AT T ['?ﬁ?ﬂ\‘rfﬁ:rl:s’ i
e (RIS : FTAdTeT) T W FIA
qro T (7 % ) |

a1 e et 9v wmE o oW ArEgA
g #va 5 oo e wewe G o |
ST WTE o TH Hegd A9 & afiomy med
et e, fora i oTay gEe & e 1 el
w7 37 T ST A AT I (4,200 fR AT E) W AT
arr W #T 30w (5960 FRITE) o afaw
S 27 E | S g RTREAT A g 9 ATE
oft oy Srege ¥ wewel wepfEET i o Aee el €
& aifireew (1.1 TefEat /oo sl & ag (o
FfT-am |

(Fefferr  gfiataatw, FARAT  FHHAL,
Al AT AT AT fdE) F T %
10 f&t 3 ag afvomEr T geriar & aw @ oer
TR W & HE SAfWeIfE gAT| AA-FiE AR
¥ Foemr & wleal o den o F oA W | W
oy @it # g7 9 AEAe =T § Aihw
(3.100 & 3,600 fEam.2.) Tl st @iz 7
T AT TS F (HEe 2,000 FFIATR) i
1 (3T F f3-2m) |

#t 375 o g afEereT e e 7 F
=7 AT # 200 BHAT EAFA 07 I9ATT fFET =
afvorrat & st gaA1 i T ey oA TE i
o qeET 7 A1 A9 O o T AuA 9T 0 AT
BT A FEIsT % ATT-AT AN SHE AT 9w
aATE TE ufE § #Ee 2,935 ., TahE &
arE 7 T A AT O ST ] ST A Tl
3280 Fram 2. qeft wf ) B s s TS
sl F7 e o §f v ST wie § 2T &L,

M 13—

NATIONAL EUREAY OF AGRICUL TURALLY |MPORTANT INSECTS

RHNUNL REPDAT SRS


http://www.novapdf.com/

_ﬂm

wmsssm {4

s

| ".'_!ﬂ'IIF.ﬂI_T'I' P e e e
(=5%) TP T (A F 17 - Sz |

T 2010 F A0 9 (Fr-srere) # w1
A7 o oF my T 7 dear g s g ot
TAFY) § AT T 9% AT ey | famr
T 9ATE T SiFAr i e § g o 0w g
T % T Ry 22 B, v arfert, #9 41,
fEp i i < vl 9 der § aeegl =9 9
FHT O M| AT O 0 Ths AT TF AR
7 stfereaw d=r et ) T g a1l
s 1 et & arg ff uw T s & g
@ gl A 39 iy (4,251 fRam/E) s
e w19 9T 16,140 =T AF T T (AT F A
T T |

fome foer @1 fafs d9mar & 700 AT
e e D e e R e e e s e R R 1)
A2 ot ww dEnfafEat & a8 @y ov sty v
et e e 9T 3 o e A g F A A @
o A e i 9feEr F &9 #E s s
T AT W AT TS T T A T S § AH
o FIE 59 - wEeET A AraiaE # den
ey w0 F afiwmaw arft =) A oend dr mr
we & FE A I 7,505 fEa e, S R
AT AT AT Wiz 7 7,430 fFan A g S
T T T A & (% T 211 AT ° FE He
R S A 8 F )

At e % e it (e Jees nfe &
FAEAT AT T o FrEeT-1121 9T AT EE1 3 20
BT AT 7 T 7 o - = A2 e
s=ete P T gFEr afoone g8 fear & s
U9 (ZT FeiiAd W ZL SuifaeE 9o &
100,000/, 7 27 T 6 A7 I DIEAT) 8T T97 A2F
ST 7T A AT H TAA FIHFAT A H T2 W\
T T (AL & TR YT T 7 2T
BT E (77 ) |

NATIOHAL BUREAL OF ABRICULTURALLY IMPORTANT INSECTS

An evaluation version of novaPDF was used to create this PDF file.
Purchase a license to generate PDF files without this notice.

T T 797 T4F AT THT G15% F12 % 9fF
£ U U 7 g o fii s arsse Rt F
qeAtE | o gl BF 9 0w Gfer &1 adm
T # ETT BT W A9 e Ae A 5
50.2 SO AT OTET TT A O A7 5 9y
129 wltee = gm0 e Te TaEfis
AT il JeAAT H 3 7 &7 90y (@ -
s

s #, it 9T F anaeAT & orar o fE
oF {TEHTET # AT FEET ¥ S AT R A,
a3 BE (8.8%) ST T AEF (4.5%) BT WA
TeAqW =9 H FH 918 E AT A€ AT H
I frg i IT=r F e T T G F
for e o)1

Foer |, 0 E1 AT oft -4 ot ve - 4w e
AT T =, g 7 Tt e e
FfE i arEr T F F )1

THel & T s adfieer § € oY A (25T T
(&) T & wFEAHAT F AT H) HOTAN TG F
55.8% #I¥ FHAFIGT FHAGE T 60.0% TEE
T AT (5 F f-e) |

AR FT

TR T A H TAET T e B ST HET
AR 9T I A AT H, 7Y A B H
A AT st A 1Y S H AST 9 3 &
6.4/10 9T ST 3.6/10 T U TE | AVEL F A1
of g =T @iy W Fen FWoAw sl
STH 2| ST &1 SIS & AT 7 SveT & Ay
] v T & = S S 9 S e &
oS wET 39 (1247 e 9 wfas ww
BT & (21 v Sy Sy Ay )



http://www.novapdf.com/

e e e e ey S A L0 L) 3T

ST AYET A e S ] G 4 o1 ST
F WA A2 B & AT GAGAT (9:1) AT H 0T
HEl I O FETE TS & ST AT oAl TH

S % I AT H AT T S T 1T
T F WS UL TS ATET A FAA & @rel d
Fiadfae 1 doIm W@ A A I awfud
srfsretfie a1 1% (s B 4 - 5m)|

S7eT ¥, AT Wi (1.9) 7 g 5 £
A7 A AT Lsxl0” 01 BT FUE0.5% Rl
FrT+0.1% FEomer =i AT e & sat @ e
HOFed U & a7fFaer A Heeynt ® 5 9
ferffae = o Srehet AT a7 | SAArasfoe et
# 37 F9 (630 FRanE.) safE & v i 4 fegmm
¢ & sfEfarer & TeAT A BT 7 THE % 3UE A
ITH AEATE T A AT (1,140 FEIATAE) TH
T (A F A - A=) |
= (farar- S or-2) & drgat & i &7 e o oy A
ﬁwﬂﬁaﬁﬁqﬁmaﬁrﬂél fat BT
AIATE S AT S AT AT i
ST &1 WTE o7 U e A Wie § & AnEer
1 dem weael ®9 & ST (0.1/9Em), e Al
9 (1.9%) AT G T & FHA FH (5.4%) T7
2T 0 e wefaE (836 R ) AamET 1
T (o1 F f-aT)

AT B owy qeE e w afa LA ua w
i 3 ST 5 8 gl F ad e
TN #A 07 A7 frgger # Hen e (3.7)
T & FTEE T T ATAT A T 9T
F 97 HET A T A (2.5) T T
ity st fasi= o gem § € 01 o F 9
fnT & e e #F7 aE = (S 0 AR -
=) |

BT e |, a7 @dierar & feTe avd
arEET & 1.5 e, & 5v & WAR FE o 9T

e R e P L S R e U s

An evaluation version of novaPDF was used to create this PDF file.
Purchase a license to generate PDF files without this notice.

o

it aifd AR Y F = Y AT F A
FuT srefes 9T g2 W 05 a7 e % A A
foermr ar &t & 7 e o wE o feEE %
A AT e # e wm AT O s A F
1

AT (e o v - 335) F e H A @
o A1 et firg A F o fw am adeor
a1 g i 2 gfmra 100 foeft ol e a ad
oo ST e & oo =ET 47 gEger(1.5).
a7t ﬁ(gg?rm,?)%ﬁaﬂﬁfﬁﬁ@THﬁﬁ'ﬂ'aﬁTam’f
1 I Fefer® (980.9 FHIE ) W TF S0 R
ferTers 2 s 7 ey (oA F )

AT % T aa FE % 9T S
%F et & v e R A & % few By
wiet § # gFgEr (2.5) W ZFET (4.0) F AT
7 @I AT 17 20 AT 3T AAEE (1,181
fe @) anficifa £ 02| 209 a7 7 FFHAT
7 fErgaTr T ST=T IO AT T (5 4 F 4 |

fEofasr (22.9%), 27 FulFEE (13.1%),
ZIEFACIAEET FHET (17.3%) W 2T 0
(12.6%) ST 97 F@&T T3 (A7 U |7 S0 F
)

ey &, doeet % gt A A 4 6 A
fra/E frar T A UA OF FT 5% & foTEE A gr
frwrifee &1 AT AT SrE F AT TAm @ f
e fEar s oaswm &) 41 & fBsww ¥ g
arferere 3O (1,496 fHIT/2.), T AR T A F F
sv fsrmasmeE @ F

AT

v U ATgeT el # AdgAe
TeEE #1008, S T FiTe tEEaraid
s F fow Rl Safad=r st S aifae

ey G, AeTETERT e A
TTTHT IO % ST T ST AT SEe T

15

NATIONAL BUREAY DF AGRICLLTURALLY IMPORTANT INSECTS


http://www.novapdf.com/

Anayt
mmmﬂ{ ORT

A AT ST O ST H7A o fo T S A
marEeT e (e At § 100 denar §
Srsmpfae @=at 1 100 g A=) & A dr
TS TEETERT ATer ROyt (o 4Y A7 v w7
ST # e 5.8 Srew/ AT F B J v
FTE (FF AT )|

AT e Stafaeer 3 £ o ue i =T A
& i § A A WHEE AL (gH AT
FifFsm) % St a2y . aue 2
FTTEE AT & ST T 5000 3TE SATE HE
TR ST A SHTET 91T AT FET R
5= fawmor § wftae 4 5% A2 & 9T &2
FGIFE AT AT 72 HEE] A 5.000 HE A
#1 ZfreaetiE (0.002%) ® ar fmaffes g
3T & TR § A 48 2§ AEEAT (85%) T
TE (FET A H) |

Tz qmw fafaw #1 99 F 9fq £ O 79 F Si=
fyerer 7 g AT v o A AT Fufa £
FFRAET (6135 AE ) W Ay & FowH
(355.5 WTE ) &7 96 ST TA FHA F JAFT F4
uv & sf=arat wfimaw ue A, w7 sl A
AT AT (3 F I S ) |

FrezEw foer & 39 # fo amoaEeE A,
qesdl A (T Aweled AT FET
FfAFIAT F 10 TIHAET dreATe ge A 37 8) H
gre F TRy e FlE A ST gvsiEl Sl
BT A A H H oTFiEed | qids g a13 g9
T (3 A ) |

A 2010 F F0A GATATETEST (s - faan) d
wﬁ’zm?é‘wnﬁagﬁ;#aﬂnoﬁﬁm@ﬁwns
ot 5 AT U S AT wieAT @I T
e 1 10 dg/ga @ 5T § UF 0= F
ATV ST HET AT 5.7 3 0.7 SfE T f Temg =
# A 8 (FF T

o FEAST g
FwEs #, AE AW WY a9, Eoiled
o=aTE % waud & fau & agerar # fwswE

M

st arT T, s sl A A S (5.0%)
sfveifaa #1 E saf® SeoETta 79 § Gl A
fey 9feI (39.6%) TTE T2 (W1 &7 A ) |

& oA Ay YTt S % AN A
T ST o E O AT % G A e aeer
T F (A 21 #E 3) T A o
el 1 e e (110) st T | s
e T At Ay agae = guE A
el ATl gET O A &1 ST E (A7 A7 3 ) |

SR % 17H g ¥ AT - A & A
AT ST U & ARy A 1x 10 AT
 fireft, 1 3% & fowama Fv 9% QUEH H 9 B
R & ST AT A | F |

F7eT § Wi & el av wTgtaE a7 FE AW
e ¥, A weerd g afvste By T
ALl

aftreraTg 7, T F AT % ST oy #ie
FHTHGA, mm sy
FaeTE AT TSI el AtedtEa T am
@ fa)

weTTTg H o (ReR-arae 786) T ST
e ., TS, HTTeT W, FHITSH W,
T T A A (A F )|

afeerre #, 6 WEMAT § 3,00.000 THET FE
i A AT AT A1 afaeeTg F A 32 et 7
aefier & WieEeT % SEE & o T a9 | 100
ettt e T 5T By M| 9GS fiE B
T i S 9T e H 90 BT F v dieiE
i e sma Afis ATAT (84 7 99 HiAwE) FHH
e @ F )l

e forer & e (Fe ameam, 78 &S F
AT H 7 g7 F F 300 THAT A # 50 9F

WATIONAL BUREAL OF ABRICULTURALLY TMPORTANT INSECTS

An evaluation version of novaPDF was used to create this PDF file.
Purchase a license to generate PDF files without this notice.


http://www.novapdf.com/

afe wEETET F e UT 6T 7 oAi#e | #
FRFAT F 100 STg BIE T | AT AT FE
g gyrg sl #E o # HieiET 9 e T I
o q7E qESIfaT F9 5 I I = & T
17 HreivanT S HEAT F AT WL AT deAr
AT % T AeaaEel A7 aEee J | afe
% T 0 7 g7, ST A & er T (|1
EIEGE]

AFEAY, 2010 § O H FwqlaT & F qTEAET
e F1 1,500 1z 9ty v i av o Sl & afim
(95%) 99T F =0T H TS T AT 4T, 2011 # 24
SRS it T i B S H8S - 92% TF FH
T f@ar| it g s, qF o aw e |§
T 7 e AT H A =7 1000 TEEE
e ufF whE #1 &Y & wFAT, 2010 ¥ BT T AT
AT 2011 T AT 6 dET i THE & A
A H (65 T 85%) T FA @ FF )|

qdT wy AR (TR 075 AL,
s 0.3 fer A whenifie 0.2 @,
TAEA 125 Faer AT, SR 1.5 AT
7T T | Faett /A, & a7 &) Wi & defE
AT #E m gy % e sertees e o A,
= o w1 00% T O
T (T, AT, 3L 1) |

W F A, 2010 § OB giEglaed &
ST W F 2500 dtEerE. #7 3T & gied 97
sFvefenr 7 H=IT AT 80.9% 7 F FHVA F (o0 TATE
ST T S ATATS A9 FOF FT 40.8% TE 5 o0
AT T (G F ) |

sferon wa gay

qRT - T - AEET T # ZEEET
DI A A1 AT A T # e 07 FE
31.4% A% F0 qrEl o satE e e |
aerafer 77.3% T T (30 R 3 e o

ST & i ar € o o e 5, § 9o
11 (40 ATE SAHET) FT AF @S a9F F g9 AAGE
TTAF (83,3%) TTET AT ST F6E a8 £ 0 U 140
1% SAEE) T ATF (80.0%) TET TEN | @y

T A § vAEgifer #1 A% A9E
ST el % o FWms 66.7 ¥ 66.0 Ffad
STEE AT AT (F f T AT v ar |
aferat arelt s

#f & @EEEm (Lo BEane sxao’
Arstroy o, o1 a0 &) a1 & v 7 A7 (1.5x00" dF o
#1/® Fr 7T #) T & FFsmET (1.0 a2 2x10" 4
U GAT) AT F garEaifery (1.0 eI 107 € s
qar, # & F) AT A Reg & A fasm o0”
AT/, T 7T ) T T F TR SE T 2
FTfEer F ATAT 1 AT A AT TATE
B U TR (N S WAl AT AT o
ft TR A are | Aty od O 4 e
witEt § AfaEaH I (16160 Famz) sifiefag
A g (AT F A - ) |
F1 gear A A7 g O uH T A i
EG ATE (0.8), T FEE (0.3) T =T 7974 (0.3)
i e wfd o= AeE ®9 § 2 9 T, Gl
T AT T A ST e T 39S AR w9 F
T T T (AT - ) |

T4t 1 e W &7 geae & 1037 20 fAEE
e A ET H 10 =T e O A A St &
qftorTe ey AgE F Hw F Aeee 89 " W
(96.6%) Ta=m & o' TrEfaE feewe & anm
(97.6%) OTAT AT | T, ATATA A F AT
= wET 19,1 F 32.7 4 qrar agr o v & F

e AT u A T - A7 & e # e fie
O o e e g = o & A fi-er 42
(48.9%) #1 gere o £ A7 A1 - AT Er - 1(57.6%)
BT @r2eerT STTEeTTeeeT & ATval # i fas gfeer
AT A6 g2 (A F fA-ree) | v g g H
o <t 47 A - &7 & -1(55.5%) F germT 7 o = A
#-A F-2 (66.0%) B & I F Aral §
ST STt Sferre Al &2 (4% f4) |

I 5 oree WA 9 oY o AT # 20 geRsl
TTEE/TE A 57 F i o g M A7 sred

i
AR
e R A S e R I e
a1

17

An evaluation version of novaPDF was used to create this PDF file.
Purchase a license to generate PDF files without this notice.

S
NATIDNAL BUREAL OF AGRICULTURALLY IMPORTANT INSECTS


http://www.novapdf.com/

MEAT

% 20 faAT ¥ A aveE A7 den qids g@w w2 T
e qearE ATES Bied F 10 7 20 BT % A
aesafT wrEEl A1 Fw@r gfe 9T FHEE 36748.6 TAT
779+8.4 FETUE TE (T war mE AT ) |

ETEHTET GEtHay GeErmEa favE #
T &, AT 47 I ATHTIE AT 07 9 T F 45
541 % ame F =z arf TEw W F e & aee
Tl o ATE SHIET & Gl 2 FTATE AT 2 FT
g F e gt gen T (A EF A, Ay s Ao
g dF 4, FF T i g o o)

ST % FIUA THE 1Y A TIE F T A7 oy
T st i Sepmar g wed & oot e
ey A o e gar & o afer &
a9 1 e s @ e aftomees g
(3.2%), FITA TTF (8.9%) ATT &= % 5197 A7
(13.7%) HETI & H F3 T TE AT AL T
I AEAYT & F =71, af v me e i
STIT AT FF TR 60,737 BT 0 A= 779 TN
7T (A1 7 & v )l

qrHTeTE § {0 T sreEEl # 09T e &
T S AT annfie and O vw wite wiw
P sl s & = F O g wfe,
e e wfeerEaT S S # arEr anr Iue 5
TIATI I, AT & IFE TAT AT |

FIATHIT AFTHFAT F 1500 Feaae, & 77aq
dIgl F1 UF AT A Sred 9 Saar F Ag At
frrifae v & o wamafas s/ & g9 9=
O AT | qEHefl diE wiE T et (LS9 6
TR S e (1.7 o) § A A
H=TAT § % @G0T = T amET | @ 9w
TrRslT e B AT wiE (10,340 fEATE) e
THEEMAE g @ T st (10,530 FEame) ®
AffEmy & 9o § &1 {39y s 987 gmEr =
FF T

TN # G FrEAe A A AT g
Sfe ST off U HiSq AT IcFer AT THE § e

HATHINAE BUREAL OF AGRICULTURALLY IMPOGRTANT IMSECTS

PEAS == g Aml.'ii‘l’l!\T m

T o sum  ATg oy arEiE e AT i g
F1 5 fag=o smenfeer sme Of oW @i (0,69
ST 0.25/%) & & T g suAE af g
AT WE (0.40/ TR AW 0200+ §F w7 By
STATTTY. 3 Iegne TR 7 (% 5 2 - gvegren) |

awTew. & 9TE off vn 7 Jepuel faw s F oo
YT H OAT AT {6 T & A g e,
gfe § S fesmr smfee ang ff v =i G
gt 5§ w18 A9 s a8t ¥ | 7=y o g
FUET AT # I AW G F -
qTHTETE) |
E1n

ST H, gYenw T & ufa wiFerdt Se
TAEE & T IFeAl T Fer ¥ fav gy
gforra (M 21 A o) & i 3w s w
TR T T T AT (2%) A S F AT
H 39S s (1,041 FE e o et wuE
g o) |

AT S = FET AT F 7 ApE F
ST 7 G ST F WG § A T (84.7%)
sfvetfed 41 78 g 72 fasafye 7 fem e
AT 9T T | SSEE R 9T R T wie & g
FT IO AfFEAT (995 TR a4 W@ fE
Saeaee % e € urd f (o )
A @2 #1 Hfw Fraor

ga F g Fflenar, T AR, £ s
T BT 3ATe] & 0 (3 1.4 - 38.0%) &feeT am o
ST ST 79 W i (59.00%) afa g
T (3 o AT v A7 |

HAFAT W, 7oA A2 % Wi A AT i i
FFEAl T F afvr oAy wer 4 &
vaTEEfeT & 1x10" Fifafzang, # o= & g
FH 7 TR SIAHAT (4.6%) FATH AV FAT A

An evaluation version of novaPDF was used to create this PDF file.
Purchase a license to generate PDF files without this notice.


http://www.novapdf.com/

9 (1524 BILE) 9w gEl qF ITER
FATqr I F FH I FE AT T T (]
T A uE |
g # Sy w1 Sl Fmror

oex € o7 U A7 g § 4 gy
1x10" HiffsnE. F & #miee € uA-11 #7105
# W SE. #T AT F ST FE4 9% SiEE afd
ferifare efie iy & over ot SreeeT SAae (5,12 @
4.72%) TTE 7T 39S ATFAT (4,020 A 3,960 .
./ arg E fig aE FEATEEE A g |
ey mmve A o T (F W F A o) |

T TS BT & AEE & aEae

farerr fot § fEreifawr steiaw & sfa fafas
S Featay ey A meiET B A A T i
T AT £ ST G SIS AW Wi § HAgEeg
AT T AT (9T AT g ) |

forgerr fod &, iy gias & 9fa &7
GAdw F qeATT | arT & e gaaer w510/
AT #T 5T I UF AT WIE F a9 &Ey $3E w5
ST 3 & frEEe gen e SUS AwT (WA
A H) |

v TR H, e A AT FEaE ° 2RI
FERAHT F AT T e 1 9E HAEA & AT -
A1 feera AT 7 FERIAE A F E AT &
I HI 9T amE T B o# aFarE w10
sy faett. wrmaT A Fee W e F i
srfirs: S[Tee ATta g7 (7 fa war og ar ) |

TS 5 T 9% S 20 TR EE wrE & A
s AT A A 21,1 & 6.4 7 5 A1 A B
ST wie B OHTSE S dE 162 7 251 "
e agt aTE T (@ F F A oA )

qur 7, a7y Gede A 20 few g i aw i
TV JT H @ Ee I AT 7 615E F H@ Al 63,1 &

2000

26.8 ST 5 TfeerElt 7o F0 F AT F AT AT
# oy T vAATFET (15,4 "Tge)s et 7 e
T AT AT (FF F )|

FrawEgT §, =77 Gedw &1 20 e afa g
#T 7Y | AT &1 ST & T F=E W 912
£ #ferr 232 F 41 ufe 5 afet aF w3 0 T dw
21.3% et aferore o7g T2, A U, qAAE 4
S e vEHTRE 0.3 A S feewE w
AT qrET T (7 F |

A W, TS AEZ & S0 drewEdhd
Tyt A1 I e Fe A ofterer 7 g
72 gramiare w1 10" A7 T g/ £ AT E s
ST UT WEE AT A= F HEAY B9 H 9 (36.1
wdz/s aieEiAeTE OTET) AT W T A 4
FFALE (44,1 ATEe/s aferi A dram) 9
Taftr, vEHfEeT # 03 fET AT &t 57§ 9gm
T W (ST F1E% @) i we e
i o fery srerfer sraredt are T (F B F

Frrer |, 7 aEare a0 10" f ww g
=7 A AR wE O 6YE A JET "y w9 § w6
#Ae =ae etz wfes g & aret @ o aE g
gl AT § garEeifay SEET WA
@F )

TR T AT % gfE S A s &
T FAG TT 2YT G ] BE
% T w7 e TR AT A F 6 o
A THET UAT T, T AR R S,
Tl . AT g FeSrAT AT AT |
iy, wEdEE 0.3 AT S e wbm
T AT (7 F ) |

AUSTIT FTeT FT AT (=

O TS H, @ AreendEr & A
TR F AR A A F A, TR AT F
& F awr T % s e A7 5 wiaed #)
10,20 317 30 fewno fEam ym AT v A IEA 9
77 T A T Y AEAyy w7 # 9

e e R N S S S e SR AT TS DT, ANNUM REPOAT E—

19

An evaluation version of novaPDF was used to create this PDF file.
Purchase a license to generate PDF files without this notice.

o
NATIONAL BUREAU OF ABRIGILTURALLY IMPORTANT INSECTS


http://www.novapdf.com/

8T

L3

TR AMMUAL REPORT T i e e e T e e e S S S s S R e g
mizett

| W B afy, vs e F A w6
a1 faws & 7 91 gz feed # famm Ry smfFa 5
4, o % f& o o7 S T F A F S B U
FENT & A2 & FHE0T & At AdiuE qem A
sifaerfa fm |

== ) e
NATIONAL BUREAL OF AGRICULTURALLY IMPORTANT INSECTS

FrAaTT A=

fBrge # fare i aret dver it gewT 7, 79T S
T, AASIHTH FITFAT T BEe F GHOH wE
i arat it & O 7 ST e et A dE
¥ mEmEg wY # #4 aE E (FF )|

An evaluation version of novaPDF was used to create this PDF file.

Purchase a license to generate PDF files without this notice.


http://www.novapdf.com/

#___m

0

3. EXECUTIVE SUMMARY

A comprehensive research programme  was
undertaken to address the mandate of the National
Burcau of Agriculturally Important Insects, All
research programmes relating to biological control of
plant pathogens continued under the project
coordination cell functioning at the NBAIL The
salient achicvements of the NBAIT as well as those of
the AICRP on Biological Control aperating in 14 state
Agricultural Universities (SAUs) and six Indian
Council of Agricultural Research (ICAR) — based
centres besides many voluntary centres during the
year 2010-11 are presented below They testify 10 the
headway made in the search for effective biocontrol
strategies in our battle against pests in diverse crop
situations,

Basic research

National Bureau of Agriculturally Important
Insects
Division of biosystematics, biodiversity and
biosafety
Biosystematics

One hundred and twenty species of mnsects
including coceinellids, parasitic Hymenoptera, and
other insects were identified for 35 institutions
including various AICRP centres, state agricultural
universities, other universities. partners under the
Network Project on Insect Biosystematics and
students. Several e-mail queries with photo
attachments for identification were answered

Checklists of the Indian fauna of seven orders of
insects, including Protura. Ephemeroptera, Odonata,
Mantodea, Neuroptera, Anoplura, and Trichoptera.
were hosted in the website of NBALL

Eleven new specics of Riynchortalia Crotch
{Coecinellidae) and one new species of Anthocoridae

(Anthocoris muralecedharani Yamada) were
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deseribed from southern India. Indian species of
Liophloeothrips (Thysanopiera) were revised. One
new species each of Liophlocothrips and Microterys
(Encyrtidae) were deseribed from Karnataka. The
chrysopid genus Apochivsa was recorded for the first
time from India on papaya mealybug.

One hundred and fifty-five facsheets
common parasitoids, predators. weed Killers and
invasives have been hosted on the website of NBALL
The sites provide basic diagnostic and biological
information on these insects with photographs and
other illustrations. A compilation of biocontrol
introductions in India with details on 185 species was
made available from the NBATT's website.

an

Fact sheets for six species of aphids, viz.
Melanaphis bambusae (Fullaway),
Brachysiphoniella mantana (van der Goot),
Capitophorus mitegoni Lastop, Ceratovacuna
perglandulosa Basu, Ghosh and Raychaudhuri
and Aphis kwrosawai Takahashi was developed
and updated for the website on aphids
www.aphidweb.com.

Field studies with sentinel cards indicated that
Trichogramma chilonis, T achaeae, T, pieridis,
T danausicida and T. danaidiphaga are common and
widespread native species around Bangalore.
Trichogramma danaidiphaga, a new species was
collected from the Himalayus and described from the
eggs of Danans chryvsippus on Calotropis gigantea.
Molecular analyses revealed that 7' danausieida and
T danaidiphaga are two distinct species. T agrive
were colleeted from the eggs of Ariadne merione on
castor, which 1sa new host record for this species.

Surveys were conducted in different ecosystems
for scelionids in six states, viz., Jammu and Kashmir
{Nubra Vallev, Leh: Srinagar), Maharastra (Pune,
Aurangabad), New Delhi, Uttar Pradesh (Lucknow),
Tamil Nadu (Kotagirl, Coimbatore) and Karnataka
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(eleven districts). A total of 3230 parasitoids were
collected, curated and preserved for future studies.
Egg parasitoids were collected from 136 egg masses
of different orders of inseets such as Heteroptera (57).
Lepidoptera (58). Arachnida (15) Homoptera (3),
Neuroptera (Chrysopidae) (9). Dictyoplera (10),
Diptera(1), Coleoptera( 1 yand Orthoptera(2).

Fifteen genera of Platygasiridae belonging to
three subfamilies - Scelioninae. Telenominae and
Teleasinae were recorded. The fiftcen genera are
Avantholapitha, Calliscelio, Calotelea. Cyphacolus,
Duta, Dyscritobacus, Encyrtoscelio, Palpoteleia,
Sparasion, Grronvides, Odontoscelio, Xenomerus,
Paratelenomus. Psix and Trissoleus. The genera
Gryvonoides and Odonotseelio are reported for the
first time from India,

Filtyfour eges of Chrysopidae were collected on
rose bushes in the Nubra Valley in Ladakh and 74.1
per cent of the eggs were parasitized by Telenomus sp.
while per cent larval emergence was 22.22. Forty-
eight eggs of deherontia stvx collected on Dafura
were parasitized by Telenomus sp. Sceliocerdo (a
phoretic species on grasshopper) was collected
on the grasshopper Neorthacris acuticeps
(Pyrgomorphidae: Orthoptera). This species had so
far been collected only from Mandy (Karnataka), but
has now been collected from Coimbatore (Tamil
Nadu)yalso.

Classical Biological Control of papaya
mealybug

The three parasitoid species, viz., Aceroplagus
papavae, Pseudleptomastiv mexicana and Anagyrus
loecki were imported in five consignments from
Puerto Rico, guarantined and field released for the
biological suppression ol papava mealybug,
Paracoceus marginatus. The parasitoids were
specitic to £ marginatus and did not parasitise seven
other species of mealybugs common in India, i.e.
Maconellicocens hivsutus, Phenococeus solenopsis,
Ferrisia virgata, Planococcus citr, B lilacinus,
Psendococens longispinus and Lapkacoccous
ornaties.  The parasitoids did not attack the following
non target bencticial organisms. Le. Micromus
igovotus, Chryvsaperia zastrowi sillemi, Brumoides
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sp.. Cryptolaemus montrouzieri, Goniozus
nephantidis, Trichogramma chilonis, T. japanicum,
Bombyx mori, Apis cerana indica, Scvmnus
coccivora, and Spalgis epius. All the three species of
parasitoids could be multiplied on £ marginaius
Srown on potato sprouls.

Training on the mass production of papava

mealybug and its introduced parasitoids was
conducted for over 250 scientists, subject matter
specialists, extension officers of ICAR. SAUs,
KVKs, NGOs and CSRTI, Mysore in different
batches between Seplember-November, 2014, One
worlshop on “Management of papava mealybug and
deployment of introduced parasitoids™ was
conducted on 30" October, 2010 and over 200
scientists from [CAR, SAUs, KVKs, KFRI, IFGTB.
CSRTI and NGOs and a few farmers attended the
workshop.
The papaya mealy bug parasitoid Acerophagus
papeayvae has established at all release spots in
Tamilnadu, Kamataka, Maharashtra. and Andhra
Pradesh and suppressing the population of papaya
mealybug successfully.

Division of bio-resource conservation and
utilization
Studies on predatory anthocorids

Twenty five surveys were made and Orius spp..
Cardiastethus  exiguyus, Blapiostethus  pallescens,
Anthocoris muraleedharani, Caravanocaris indicus
and five unidentified species of anthocorids were
collected, Tt was found that rearmg the C. exiguus al
25 and 30°C was most suitable for survival and
reproduction. The eggs of C. exigus can be stored for
5 days at 10°C (with 64% hatching and 64% adult
emergence) and 10 days at 15°C (with 68% hatching
and 68% adult emergence).
Evaluation of anthocorid predators

The 2 day old nymph of 8. pallescens could feed
1.5 crawlers per day whereas 7 days old nymph could
feed 2.2 crawlers perday. A total of 18 and 29 crawlers
were fed by 2 days and 7 days old nymphs.
respectively, however the survival of the nymphs was
very poor. Incase of adults, 2.6 crawlers were fed per
day and the adult could feed on 31 crawlers, hawever
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the adult longevity was reduced from 30 to 13 days
when fed on papaya mealybug.

The new anthocorid predator Anthocoris
muraleedharani Yamada sp. nov. originally collected
from Bauhinia prpurea trees infested by Ferrisia
virgata could be reared on eotton mealybug. During
the nymphal stage, 4. muraleedharani could feed ona
total of 65.3 crawlers of cotton mealybug (CMB),
with a feeding of 4.3 (range: 2 to 1)) crawlers per day
The adult could feed on a total of 124.3 erawlers with
a per day feeding of 6.1 (range: 2 to 14) CMB
crawlers. However, this anthocorid could not feed on
papaya mealybug,

Eight releases of B. pallescens (@ 10 per plant
reduced the thrips damage on chlli significantly
(Freshno chilli-var. Supreme) at a polyhouse

belonging to Namdhari. The yvield and the quality of

the produce from the biocontrol plot were as good as
those of the chemical control plot,

Ten releases of B, pallescens @ 10 per plant
reduced the mite damage on chilli significantly at a
net house. The per cent leaf curling was reduced from
35 9% (pre-release) to 13.25% (post release). The

control plants showed the typical symptoms of

shriveling and curling and drying of terminal portions
and flowers or buds which failed to open. The per cent
increase in height of the treated plants was 22.3, while
in the control, it was only 8.26%.

Studies on Sitetroga cerealella and
Hippodemia variegata

Sitotroga cerealelly was mass produced on
unhusked wheat, Per day production was 1.33cc and
average production per month was 36.7ce. The total
production of egg was 403.5 ¢e during the period
under report. Biology of Hippodemia varigata
collected from Srinagar was studied by providing
Aphis craccivora as host. The egg, larval and pupal
period lasted for 3.4, 7.8 and 4.6 days respectively.
The larval feeding potential was 32.3 aphids per day.
The total larval feeding potential varied from 226.3 to
258.6 aphids, The pre-oviposition period varied from
9-11 days and the female fecundity varied from 0.00
to 306.8 eggs. The adult longevily was 52.8 days in
maleand61.11 days in female.

An evaluation version of novaPDF was used to create this PDF file.
Purchase a license to generate PDF files without this notice.

10201

Studlies on mealybugs and pseudococcids

The mealybug species, Phenacoccus madeirensis,
Phenacoccus Phenacoceus  solant,
Rastrococcus mangiferae, and Paracoceus
prrginatus belonging to the tribe Phenacoceini
could be successfully mass multiplied only on
sprouted potato and not on pumpkin. A total of 42
species of pseudococcids were collected. preserved
and identified. The genus Phenococeus Cockerell was
the most predominant with seven species under it
followed by genera Dysmicoccns Ferris and
Psendococeus Westwood with four species in each. A
total of 69 specics of natural enemies were collected
on 31 different species of aphids and coceids.

divaricalts,

Pollinators in different crop ecosysiems
Surveys were undertaken in pigeonpea
ccosystem at Karnataka, Tamilnadu, Andhra Pradesh
and Maharashtra for the collection of pollinators,
Three species of Xvlocopa (X, aestuans, X, latipes and
Wlocopa sp.). five of Megachile (M. lanate, M.
bicolor, M. anthracina, M. carbonaria, M. hera and
Megachile sp.), Lasioglossum sp., Ceratina (Pithitis)
binghami, Apis flarea, A. dorsata and Trigona sp. and
an unidentified Halictid were collected from
pigeonpea. On gingelly crop Apis deorsala and
A. cerana indica were the most common pollinators in
Tamilnadu. On sunflower Apis dorsata, Apts cerana
indica, Apis florea and Trigona iridipennis were
found to be dominant pellinators. Naturally
maintained (pesticide-free) pigeonpea ecosystem
supported 4 wide variety of natural enemies like
hymenopteran parasitoids (Braconidae,
Iechneumonidae, Vespidae, Scoliidae etc.) and
predators (Coccinellidue, Mantidas, Chrysopidae.
Gomphidae- dragonflies, Clubionidae (sac spiders)
and Araenidae) when compared to continuously
sprayed fields of Gulbarga, Bidar and Raichur areas
of Karnataka.
In the nontraditional pigeonpea area of Karnataka,
Singapore cherry, Muntingia calabura (Fam:
Tiliaceae). Spermacoce hispida (Rublaceag) and
Euphorbia heterophylie (Euphorbiaceac) supported
all species of honey bees. whereas Cenfrosema
pibescens (Fam: Fabaceag) supported only carpenter
bees. Intercropping pigeanpea (cv., TTB-7) 10 rows
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with marigold (cv. Local) 2 rows and sunflower
(cv.KBSH-53) 2 rows alternatively attracted more
number of pollinators and natural enemies when
compared with the sole pigeonpea crop. The pod
damage by Helicoverpa, pod flies and pod bugs were
relatively less in intercropped pigeonpea compared to
sole crop.

Polymorphism in pheromone reception in
Helicoverpa armigera.

Differant geographic populations of H. armigera
were collected from Nagpur, Bangalore, Gulbarga
and Raichur (Karnataka) and Cetmbatore
(Tamil Nadu).

Different blends of pheromone components Z-
Il-hexadecenal and Z-9-hexadecenal like 97:3 (blend
used commercially for the traps); 91:9 and 85:15 were
prepared and loaded into the silicone tubes and kept in
the sleeve traps at the canopy height. In the field trial
al Raichur, there was significant number of males
caught in both the blends 97:2 and 91:9. The males of’
H. armigera collected from Raichur, showed
response 1o the blend 0l 97:3 in GCEAD studies inthe
laboratory. In the field trial at Pama, the blend ratio
#5:15 gave better. The Coimbatore females
clicited more EAG response than that of Raichur
population.

Divigion of Genomics and Bioinformatics

Biochemical identification and molecular
characterization of endosymbionts
Trichogrammatids

The yeast and bacterial endosymbionts solated
from Trichogramma embrvophagum and T
danaudiphaga parasitoids emerged from  field-
collected lepidopteran eggs were identified as Pichia
anomola, £ guillermondii, Candida apicola, C.
pimensis, Metschuikowia reukaufii, Hanseniaspora
HVarim, grmama f’.f.‘-.\' s
Zvgosaccharomyees rowxii, Bacillus subiilis and B.

Wickerhamomyces

cerens.
Actotal of 20 strains, ineluding 2 Candida species and
10 Pichia species were identified to species level by
ITS sequence analysis. ABLAST search revealed that
yeast strains Teyl. Tey2 and Tey3 had sequence
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similarities to their corresponding type strain Pichia
anomala isolate P13 (GenBank Accession No.
AY349442). All the endosymbiotic yeasts and
bacteria associated with Tiichogramma obtained
from different locations were identified by ITS
sequencing analysis as 2 anomala, Candida cf,
apicola. Wickerhamomyces anomalus,
Metschnikowia rewkaufil, Hanseniaspora wvarum,
Candida guillermondii.
ZLygosaceharomyces roti, and bacteria as Bacillus
cereus and Bacillus subiilis. Nucleotide sequences
were aligned and the results confirmed by clustering
that Pichia anomola as one group, Candida as another
and otherrelated ones joming with each other,

pimensis, P,

Chirysoperla zastrowi sillemi

The veast cultures were characterized using the
YITS-PCR that amplifies the veast Internal
Transeribed Spacer gene, whereas the bacterial
cultures were characterized using the 16S rDNA-
PCR that amplifies the 168 tDNA region specific only
Lo bacteria.

The endosymbiont from pesticide-tolerant strain
({PTS 8) of the C. z. sillemi predator was isolated and
the ITS region was amplified (798bp region). The
BLAST search foond the endosymbiont to be
Kiebsiella sp. The endosymbiont from temperature-
tolerant strain showed 98% homology with
Zygosaccharomyces sp. and another yeast culture
showed 98% homology with Pichia anomala in the
GenBank database, Another bacterial endosymbiont
showed 97% homology with Stenotrophomanas
maltophilia strain in the Genbank database.

Cotesia pluteflae and Trichogramma brassicae

Based on carbohydrate fermentation test, veast
solated from Coresia plutellae showed utilization of
maltose, sucrose, galactose, cellobiose, xylose and
raffinose and was found o be very close to Pichia
cuillermondit.

A BLAST scarch revealed that yeast strain Cpy!
isolated from Tirupati population had an ITS -3 8S8-
ITS-2 sequence similarity of 99% with their
corresponding type strain Pichia anomala 1solate P,
The output of the BLAST search of 16s rDNA
sequence of strain Cpbl 1solated from Hoskote
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population showed 100% sequence identity with
Bariilus subtilis. Likewise, bucteria associated with
Trichogramma brassicge was identified by LostTDNA
sequencing analysis as Bacillus cerens strain Thl and
was 99% similar to Bacillus cerens,

The sex regulatmg bacterial endosymbiont
wolhachia was detected in both the populations of
. plutellae using wsp primers, The presence of
wolbachia was verified by a PCR method based on
the wolbachia surface protein (wsp). Sequencing of
the wolhachia surface protein, wsp, revealed
wolhachia infection was related to welbachiu in
Trichogramma dvritd with maximum similarity of
99% with BLAST test scarch of NCBL
Indian coccinellids

DNA Barcodes for the 13 species of coccinellids.
ViZ., Brumoides Chilocorus  nigrita,
Cheilomenes sexmaculata, Coccinella
septempunciata, Coccinella transversalis,
Cryptolaemus  montrouzieri, Curinus  coeruleus,
Harmonia Henosepilachna
vigintioctopunctata, Hyperaspis maindroni, {Heis
cineta, Rodolia amabilis and  Scympus  (Pullus)
latemaculatus were generated by submitting the all
relevant information with the 1BOL{BOLD2.5)
system. The phylogeny of thirteen species of
coccinellids was generated based on molecular
character by bioinformatics tool.

suturealis,

axyridis,

All India Coordinated Research Project on

Biological Contrel of crop pests and weeds
Co-ordinating Cell: NBAII
Entomofungal pathogens

Application of Ferticillium lecanii (V1-8 1solate)
recorded lowest population of Aphis eraccivora
(32.3/plant) and highest yield (911kg/ha) and was on
par with monocrotophos (0.007%). The fungal
pathogen was found safe to Cheilomenes
sexmaculata as no mycosis was recorded, however
1.7 - 3.1% mycosis was recorded on the larvae of
Micromus Hmidus.

The bioefficacy Acremonium sp. and
Lecanicillium  psalliotae, was cvaluated against
Tetranyvehus urticae on five cucurbits, viz, ash gourd.
bitter gourd. bottle gourd. cucumber and ridge gourd.

minT

in three rounds of experiments set up in the
greenhouse at the Biocontrol Research Farm, Attur,
Bangalore, during 2010-11. Among the fungal
treatments. Acremonium sp. applied subsequent to the
treatment with a weakening agent (PWA-1A) was the
hest in terms ol reduction (74.7 to 82.8%) of the
mite density.

Field bicefficacy of both host- and non-host
derived Hirsutella thompsonii isolates against
Phvllocoptruta oletvora on orange and sweel orange
was done. On sweet orange both M. thompsonii
isolates were able to significantly reduce the
population of the eitrus rust mite, the host-derived
isolate being slightly better in terms of reduction in
mite population.

Mass production of fungal antagonists of
plant pathogens

Incubation at 28°C was the most optimum
temperature for the production of viable propagules
of Trichoderma harzianwm (TH10} on ragl as
substrate, This was correlating to the declining
moisture content and water activity when substrates
were incubated at elevated temperatures (30°C or
above),

In case of entomoflungal pathogens. the highest
cfu counts of M. anisoplice and B. bassiana were
recorded at 32°C (174 and 27.0 x 10°/g respectively
afler 15 days of incubation) on rice as substrate
compared 1o other lemperatures tested.

The cfu of B. bassiana on sorghum, 15 days after
inoculation was 26,4 x 10"/g whereas on ragi it was 8 4
x 10%g In case of M. anmisopliae, on sorghum
substrate, the maximum cfu count was 29.4 x 10'/g,
whereas on rice grain substrate it was 26.2x 10"/g.
Management of bacterial wilts of Brinjal
caused by Ralstonia selanacearum through
Bacillus spp.

A combined application ol the tale-based
formulation of B. megaterium NBATL 63 (10" cfu/ml)
as seed treatment (4g kg of seed). soil application (5g
/kg of soil), seedling root dip (10g /L ol water) and
foliar spray (10g /L of water) resulted in 51 per cent
reduction of baeterial wilt in brinjal. Good root and
shoot growth of the brinjal plants were recorded due
toapplication B. megaterium.
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Bacterial antagonists of Meloidogyne

A total 15 1solates of Pyewdomoneas spp. were
isolated from infected egg masses of root-knot
nematode, Melvidogyne spp, in brinjal and tomato
crops. Seven isolates were found inhibitory Lo second
stage juveniles of root-knot nematode under fn-vitro
condition and isolates WBAII-2 and NBAII-5
resulted up to 83.33% mortality of juveniles of
Meloidagyne spp.

Indigenous Bacillus thuringiensis

Six indigenous Bt namely PDBC-BT1, PDBC-
BT2. NBAIIB-TAS, NBAIIB-TG4, NBAII-BT3 and
NBAII-BT4 were screened against H. armigera using
toxins activated by trypsin digestion. PDBC-BT 1 was
the most toxic with the lower LC.,. NBAII-BTG4-
treated plants however recorded the lowest pod
damage in pigeonpea.

Cryl and Crv2 Genes were present in PDBC-
BT1, PDBC-BT2 NBAII-BT3, NBAII-BT4, NBAII-
BT5, and NBAIIB-TG4. Cry 1l was present in all the
isolates which is supposed to have dual toxicity
(Lepidoptera and Coleoptera).

The spore-crystal mixture of the native isolates
and the reference strains were analyzed by SDS-
PAGE. BT1, BT2, BT3, BT5, BT-HD | BT ASSAM
BT G4 isolates produced major proteins of 130and
60kDa consistent with the eryf and ery2penes.

Abioticstress tolerant Pseadomonads

Among FPseudomonas putida (3 strains), P
plecoglossicida (2 strains), P fluorescens (2 straims),
Alcaligenes. sp. and Pseydomonas sp. the highest
vigour index of 46000 was observed in the plants
treated with P putida (RPF-9).

'In vive' mass production of EPN

The optimal temperature for growth, duration of
life eyele, larval biomass and fecundity of Galleria
ranged between 28 and 30 C at a relative humidity of
30-80%. The diets and the media were redesigned and
three modified diets have supported the Gallevia
metlonella larval production without any adverse
effects on fecundity, duration of life-cycle and larval
biomass and cheaper by 38-56% less than the
standard diet.

NATIINAL BUREAU DF AGRIGULTURALLY IMPORTANT INSECTS

'Invitro® production of EPN

Prior mnoculation of symbiotic bacteria into
Wout's medium, soy flour + dog biscuit medium and
dog biscuit medium was {ound to enhance the yield
and rate of multiplication of 5, carpocapsae, S. abbast
and M. indica.
Shelflife of EPN formulations

Wettable powder formulations of
Heterorhabditis indica and H. bacteriophorg were
developed witha shelf-life of §-10 months,

Molecular idemification using ITS and COI
genes analysis approach has been devised for
Steinernema  carpocapsae, Steimernema  abbasi,
Heterorhabditis  bacteriophora. Heterorhabditis
indica and Photorhabdus liminescens,

Evaluation of EPN against whitegrubs

'In vitra' screening of two isolates of
Heterorhabditis from Maharastra and one of
Heterorhabditis and  Steinernema  from  Srinagar
against second and third instar grubs of Anomala
bengalensis revealed that all the four isolates were
effective causing 100% mortality to grubs,

Heterorhabditis indica and S
obtained from G. mellonella, C. cephalonica and root
grub exhibited better infectivity in shorter duration
against G, mellonella and root grub compared to the
progeny obtamed from H. armigera, 8, fitwra and P
xvlostella.

carpocapsae

Wettable powder formulations of EPN
Heterorhabditiv indica and 8. abbasi were eflective
agamst the root grubs (Lewcopholis lepidophora,
Anomala bengalensis and L. burmesirii) in arecanut.

Bielogical control of plant parasitic
nematodes

An dsolate of Arthrobotrys conoides and A,
ofigospora collected from the galled and root-knot
nematode-infected roots and soil mix of commercial
polyhouse in Nelamangala recorded 90-98%
mortality of Meloidogyne incognita and
Ratvienchilus reniformis,

Genomic DNA [rom isolates of Arthrobotrys
oligaspora, 4. coneides and Dactvlellu oviparasitica
were used for PCR analysis and amplification of
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segments of beta-tubulin gene, Based on the
molecular size of the respective umplicons, the fungal
identity was confirmed.

Setine protease, collagenase and chitinase enzymes
responsible for virulence against root-knot nematode
egps and egg masses, were detected in the isolates of
Paecilomyees lilacinus and Pochonia
chianydosporiaunder in vitro.

Fungal antagonists tolerant to abiotic stress
(GBPUAT)

One hundred isolates of Trichoderma coded as
T-1 to T-57 and Th 51 -93 from different farming
situations i the hills (Uttarakhand) and plaing of
North India were collected and screened in vitro for
their tolerance 1o abiotic stresses (i.e. cold. drought.
salinity), All isolates showed tolerance to varying
degree of pH. whereas isolates T-13, T-14 , T-50 and
Th-6% were tolerant to temperature, isolates T-1, T-4.
T-5, T-9, T-12, T-13, T-14, T-19, T-33, T-39, T-50, T-
55, T-57, Th-36, Th-60, Th-61, Th-69, Th-70 &Th-82
were tolerant to salinity, isolates T-1, T-5, T-9, T-11, T-
13, T-14, T-19, T-33, T-36, T-39, T-50, T-56 & T-57
were tolerant to moisture and isolates T-14, Th-56 and
T-57 for PGP activity (rice) were found best.

In wheat. Th-14 was effective in improving
germination percentage (33 % increase over control)
followed by Th-19 and Th-13 under saline conditions,
The Isolate Th-14 also enhanced higher shoot, root
lengths. total chlorophyll content. inercased
membrane stability index, lower accumulation of
MDA content and increased proline and phenolics in
treated seedlings. Th 36 and 75 induced maximum
tolerance to water stress of rice and wheat plants.

Biological suppression of plant diseases with
fungal antagonists (GBPUAT)

In case of sheath blight, isolates 14, 56, 68 and 69
were found best with no disease incidence. Ameong all
isolates only T-75, T-82 and T- 89 performed best in
terms of all the growth parameters and yield of rice cv
Kalanamak-3119 in comparison 1o other isolates and
check.

In large scale demonstration of biocontrol
technologies (FYM colonized with mixed

formulation of Trichoderma harzianum +
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Pseudomonas fluorescens (@ 5 to 10 tons/ha) or use
of vermicompost colonized with Pseudomonas

Sfluorescens (@ 5 w10 g'ha), seed treatment/

biopriming with mixed formulation of TH + PsF (@
10g/kg seed) and need-based spray of TH+PsF (@ 10
g/l) in fields affected with sheath blight) in organic
rice it was seen that though yields were slightly lower
in biogontrol plots as compared to farmers' practice,
the organic rice fetched higher price.

In large scale field demonstrations application of
T. harzianum PBAT-43 and £ fluorescens PBAP-28
increased the yields of tomato (38.5%), capsicum
(38.5%), cabbage {35.2%), chilli (33%). pea (34.5%),
French bean (26.7%) and onion (16.5%) over the
farmers practice.

Biological contrel of plant parasitic
nematodes in Pomegranate (MPKV)

On four year old pomegranate, soil application of
P fluorescens @ 20 g/m™ was most effective in
reducing the root knot nematode population and
number of root galls/5 g roots and increased 18.2%,
fruit vield of pomegranate over contral with 11 21.8
ICBR.

Isolation and characterization of Bt strains
from the soil samples (IART)

Soil samples were collected from several places
in northern India and ten Bt strains (GTG-1 10 GTG-
|0y were isolated. Laboratory evaluation of these Bt
strains against Chile partelfus revealed that seven
days after the freatment the mortality of the larvae
ranged tfrom 8.9 10 3 1.0 percent only.

Interaction of Entomopathogenic fungi (EPF)
with fungal antagonists and nematophagous
fungi (Colony growth) (SBI)

All the species of entomopathogenic fungi (EPF)
had negative impact on the growth of B, bassiana in
varying degrees of which B, brongniartii was the most
tolerable, B, brongnigrtii mitially benefitted by
companion fungi but by day 12, showed slower
growth due to competition from all species of which
B. hassigna was the most compatible. For M
anisopline. V. chlamydosporium was most
companionable to grow with,

HEAHT DS
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There was complete inhibition of growth of the
three EPF in the presence of both of Trichoderma
species throughout the growth period. Unlike
Trichoderma spp., nematophagous fungi were less
competitive to entomopathogenic fungi. Among the
target fungal species tested, T wiride was mosl
harmful to ¥ ehlamydosporium. Except Trichoderma
spp., other fimgi species were not interfering with the
growth of P filacinus during the entire period of
observation.

Interaction of EPF with fungal antagonists
and nematophagous fungi (Sporulation)(SBI)

Beauwveria bassiona was compatible with M.
anisopliae and V. chlamydosporivm, B. brongniartii
was tolerant of species excepl the
nematophagous fungi. When inoculated together,
sporulation of M, anisoplice and B. bassiana was
mutually unaffected indicating their compatibility.
Both the nematophagous fungit and Trichederma spp.
were inhibitive to M. anisopliae. On the other hand,
all the EPF were highly inhibitive to
chlamydosporivm but not w0 B fdacinus during
sporulation. Among all species of fungi tested both
species of Trichoderma were highly inhibitive to
sporulation of £ lilacinus.

most

M. anisopliae and P lilacinus were  highly
adverse to the sporulation of I chlamyvdosporium
while the Trichoderma spp. are compatible with it. On
the contrary P [ilacinus was unaffected by EPF while
it was inhibited by Trichoderma spp. the most. All
species affected I viride with M. anisopliae bemg the
least competitive. However, T harzianum was
unaffected by most species except T viride followed
by P lifacinus.

Interaction among EPF and agrochemicals
(SBI)

The final day (12" day) observations on the radial
growth showed the toxic effect of metribuzin,
carbendazim and chlorpyriphos though there was
distinet influence of combination ol species B
bassiana was grown with, on the levels of its
vulnerability to the chemicals. Growth of myeelium in
all three EPF was enhanced by imidacloprid and
acephate which compensated even for the species
competition. Atrazine was the chemical which was
next safest for all three fungi. Carbendazim was most
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toxic to all three fungi during colony growth.
Metribuzin was on par with carbendazim in its
harmful effect  to B bassiana and B. brongniatii
while M. anisoplice recacted worse to both
carbendazim and paragual.

Biological suppression erop pests
Sugarcane

Eleven releases of
50,000/ release ina farmer's field (200ha) located at
Buragaon village in Golaghat district significantly
reduced the incidence of Plassey borer from 29.5 to
13, 6%. Maximum sugarcane yield was recorded in
the parasitoid-released plot (73.320 kg/ha) as against
farmers practice (71,430 kg/ha). The highest net
relumn was obtained n the frichogramma-released
plot(AAL-T),

Six releases of a temperature-tolerant strain of
I ehilonis (1 lakh/ha resulted in the reduction of
internode  borer incidence by 75.8 per cent and
recorded 89.9 kg cane yield/50 cunes (MPKV).

In a large-scale demonstration, eight releases of
T chilonis at 10 days interval during April to June
(a50,000/ha resulted in reduction of early shoot borer
incidence by 56.4 per cent. The cost benefit ratio in
release field (1:19.2) was higher than chemical
control (1:7.5) (PALL).

In a large-scale demonstration in Punjab, eight
releases of 10 japonicum at 10 days mierval during
April to June (@ 50,000/ha resulted in reduction ol top
borer incidence by 54.7 per cent. The cost benefit
ratio in release field (1:20.6) was higher than
chemical control (1:6.5) (PAL).

Sugarcane woolly aphids were noticed in Pune,
Sangh. Kolhapur, Ahmednagar, Nashik. Jalgaon,
Jalna and Satara districts of Maharashtra, but the pest
mtensity was low owing to occurrence of predators
Dipha aphidivera (0.8-2.1 larvae/lcaf), Micromus
igorotus (1.8-5.6 grubs/leal) and syrphids (1-2
larvae/leat) and parasitism by Encarsia
flavoscutellom (MPEV),

In a field demonstration, twelve releases of
Il chilonis at 10 days mterval during July to October
@50,000 per ha resulted in reduction of sugarcane
stalk borer incidence by 58,7 pereent (PAU),

Trichogramma  chilonis
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Under ambient temperature in the laboratory the
parasitism and adult emergence of the 77 ¢hulonis HT
strain and normal strain were not significantly
different while at 40°¢ HT strain had significantly
higher parasitism and adult emergence rates on eggs
of Corevra cephalonica, Chilo infuscatellus and
Chilo sacchariphagus indicus (SBI).

The persistence of semi purified suspension of
Coimbatore and Karnal isolate of the GV of Chily
infuscutellus was the highest recording lowest dead
hearts (60%) while that of Assam isolate was the
lowest recording 100% dead hearts. Fortnightly
collection of shoot borer larvae from the control plot
revealed the lowest recovery of GV in April (14.3 %)
and the highestin October, 2010(33,2%) (SBI).

Results ofa pot culture experiment revealed that
application of 8. basstana and M. anisoplice singlv or
in combination was able to reduce dead hearts caused
by shoot barer significantly (SBI).

Cotton

The parasitism rate of Aenasins bambawalei
varied from 15.66 to 21.15 % with an average of
17.63%. Mimimum (16.84%) parasitism was found
during early phase of crop growth which increased in
subsequent weeks and reached a peak (26.72 %))
during the first week of October 2010, Maximum
parasitism {21.15 %) was recorded at Khandha during
October 2010 (AAU-Anand).

In cotton, £ solenopsis was noticed in October,
2010 and again appeared in January-February, 2011
with high intensity (9.5 mealy bugs/s ¢m shoot) in
March, 2011, The pest was attacked by Aenaesins
bambawalei as well as coccmellids and chrysopids.
The mealybug Saccharicoceus sacchari was very
sertous  during  February-March, 2011 in Pune
(Indapur, Baramati areas) region. The mealybug
species, Cecetdohystrix insolita Green was observed
on perennial cultivar of pigeon pea maintained at
rescarch farm of Botany as well as Entomology
Division, College of Agriculture. Pune, In orchard
crops. grape, guava, custard apple, sapota, papaya and
pomegranate  were attacked by Maconellicoccus
hirsutus, Ferrisia virgata, Planococens sp. and
Paracoccus marginatus. The papaya mealybug
(PMB) was very serious and distributed in 6 districts

mon

of western Maharashtra. It was found to be
parasitisized by indigenous species of parasitoid,
Averophagus papayvae in the state. Besides, Subabul
was found attacked by unidentified species of

mealybug (MPKY ).
Tobaceco

Application of Bacillus thuringiensis var.
kurstaki in aqueous solutions with EC 2.0 dSm.
resulted in 24.8% mortality of Spodoptera litura, 7
days after the treatment in the nursery. Seven days
after spraying, there was significantly lowest seedling
damage (12.64%) caused by 8. linira and highest
larval mortality of S, Jinra (29.97%) when Bt in
aqueous solution with pH 7 was spraved (CTRI).

Application of Begnveria bassiana@ 10"
spores/ml in water with EC 1.0 dSm, resulted in
24.5% mortality of S, litura, 7 days after the treatment
in the tobacco nursery. Seven days afler spraying 8.
bassiana, there was significantly lowest scedling
damage (15.31%) caused by S Jitwra and highest
larval mortality of S litra (18.71%) at pH 7 (CTRI).

Among the six strains tested, the NBATI strain of
Ha NPV at a concentration of (@ 1.5 x10" PIB/h and
resulted in highest larval mortality (69.18%) of H.
armigera and lowest leaf damage (6.30 %) (CTRI).

Rice

In a field survey at Anand. three predatory
spiders Neoscona theisi, Argiope sp. and Pholeus sp.
were found be dominant in rice fields (AAU-A).

The epgs of gundhi bug were parasitized by
Ooencyrtus sp. (Encyrtidae: Hymenoptera) and
Grvon sp. {Seelionidac: Hymenoptera) and predated
by Conocephalus longipenniy (Acrididae:
Orthoptera) and Micraspis discolor (Coceinellidae:
Coleoptera) (TNALD.

Field demonstration of IPM module was
conducted on rice wvaricty Gurjari. The results
indicated that IPM module registered significantly
less incidence of leaf folder, skipper and plant hopper
and higher grain (4200 kg/ha) as well as fodder (3960
keg/ha) yields were recorded from the 1IPM block aver
Farmers' practice and untreated control over the
control.  Significantly higher (1.1 spiders /hill)
population of predatory spider was recorded in IPM
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module imcomparison to rest of the two other modules
evaluated. (AAL-A).

The results revealed that significantly lower
incidence of rice leaf folder and white-backed plant
hopper population was recorded 10 days after the
spray in all the hio-pesticide (Beacillus thuringiensis,
Beauveria bassiana, Verticitlium lecanii and
Neomurea rilevi) treated plots compared to the control.
The bio-pesticide spray also reduced the population of
spiders. All the treated plots recorded significantly
higher grain (3,100 to 3,600 kg/ha) yield over
untreated check (2,000 kg/ha) (AAU-A).

Validation of BIPM practice carried out in an area
of 200ha in two villages. The results revealed that the
populations of GLH as well as damage by stem borer
and leaf folder were much lower in the BIPM package
compared to the farmers’ practice. Higher grain yield
was obtained in the BIPM package (3,280 kg/ha) than
the farmers practice (2,935 kg/ha). The incidence of
dead heart, white ear head and leaf folder were lower
(< 53%) in IPM plot as compared to farmers' practice
(AAU-Jorhat).

Large scale validation of BIPM package was
conducted at five villages (Beraboi, Mendhasala,
Bhingarapur, Bentapur and Deulakur) on rice (var,
Lalat) during 2010. In IPM package, the dead heart,
white ear, leal folder, case worm, skipper and GLH
population were significantly lower than that of the
farmers' practice. The beneficial fauna like spiders
and lady bird beetles were significantly higher m IPM
package, The IPM package recorded significantly
higher grain yield (4,251 kg/h) and the net returns
over farmers practice was T16, 140 (OUAT).

The large scale adoption of BIPM technologies
was carried out on rice (var, Jyothi and Uma) m an
arew. of 700 hectares in dilTerent panchayats in
Thrissur distriet. There was no significant difference
in leaf folder and dead heart incidence between the
BIPM practice and farmers practice. However, the
population ol natural encimes like spiders and
coccinellids was significantly higher in BIPM plots
when compared to farmers plots. The grain yicld was
7,595 kg/ha in BIPM plot and 7,430 kg/ha in farmers
practice plot indicating that there is no significant
difference between them (KAL),

Large scale demonstration of biocontrol was
conducted in Basmati rice at two locations in village
Chaharke of Bhoghpur block in district Jalandhar on
variety Basmati — 1121 over an area of 20 ha each. It
can be concluded that TIPM (6 releases of 7. chifonis
and 7! juponicum each (@ 1, 00,000/ha) proved as
effective as chemical control on large scale for the
management of leafl folder and stem borer of Basmari
rice. (PAU).

Evaluation of aqueous and wp formulations of
EPN against rice yellow stem borer and leaf folder
revealed that 8. feltiae when applied m aqueous form
recorded 50.2 per cent mortality of vellow stem borer
and 42.9 per cent mortality of leal folder but was
found inferior to chemical treatment (AAU-Jorhat).

Similar studies at Bhubaneswar revealed that 8.
riahrave when applied i aqueous form recorded
significantly less dead hearts (8.8%) and leal folder
damage (4.5%) and was superior to control but on par
with chemical treatment (OUAT).

In Kerala, a spenge formulation of PDBC-EPN-4
recorded higher mortality of rice stem borer and leaf
folder, but was inferior to chemical control (KAU).

In a pot culture experiment. application of EPN
(Steinernema sp. {Runne) (@ ¥ lakh/pot resulted in the
mortality of 55.8% in larvae of Chilo suppressalis and
60.0% in Chaphalocrocis medinalis (CAU-Imphal),
Pulses

Pigeonpea intercropped with sunflower and
border crop of sorghum recorded the least population
of H. armigera larvae (3.6/10 plants) compared to
pigeonpea intereropped with sunflower and border
crop of maize (6.4/10 plants). The population of leaf
hoppers and aphids was lower and population of
predatory stink bug and coccinellids was higher in
pigeonpea intercropped with sunflower with border
crop of maize, Yield was also higher in the pigeonpesa
intercropped with sunflower with border crop of
sorghum (1247 kg/h) than the other two modules
(ANGRAL).

Pigeonpea when intercropped with sunflower
(9:1) and border crop of maize recorded less pod
damage by H. armigera at harvest compared to sole
crop. Significantly higher number of Coceinellid and
grain yield was recorded on pigconpea plots
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intercropped with sunflower and border crop ol maize
over the treatment of pigeonpea grown as sole crop
(AAU-A).

Application of HaNPV sprays @ 1.5 X 10°
POB/Mhat0.5% crude sugart (.1% Teepol and hand
collection of second instar larvae recorded
significantly lower population (0.4) of H. armigera in
pigeonpea compared to control plot (1.9). However,
this treatment Failed to suppress the damage due 10 G.
ertica and Maruca testulatis. Significantly higher
(1.140 ke/h) grain vield was recorded in the treatment
of HaNPV spray + hand picking of H. armigera larvae
overuntreated check (630 kg/h) (AAU-Anand).

Validation of BIPM practices against pests ol

chickpea (var. GG-2) was done against farmers'
practice. The results revealed that the BIPM package
recorded significantly lower population of H.
armigera (0.1/plant), low pod damage (1.9%), and
incidence of wilt disease (5.4%) and higher grain
yield (836 kgtha) as compared to farmers practice and
control (AAL-Anand).

Evaluation of EPN against soybean defoliators
revealed that lowest larval population of S [ifura
(3.17)was recorded in H. indica aqueous formulation
whereas lowest semilooper (2.5) was recorded in S
carpocapsae tale-based formulation. However all
EPN formulations were inferior 1o chemical control
(DSR-Indore),

In a field trial, application of B. bassiana WP (@
1.5 kg/ha recorded significantly lesser grain damage
by H. armigera and Exelastis atmosa and also
recorded higher gram vield of pigeonpea compared to
B. bassicena SC formulation or Bt but was inferior to
Spinesad (INKVV).

Validation of EPN against pests of soybean (var.
J5-335) revealed lowest larval population of C. gcuta
(1.5), § Zra (4.7) and highest grain yield (980.9
ke/ha) in [ indica aqueous formulation @ 1 00ml/m’
and it was better than spmosad application (JNKVV).

Evaluation of entomopathogens against soybean
defoliators revealed that 8.1k, sprayed plots recorded
lowest larval number of €. gcuta (2.3). 8. litura (4.0)
and highest grain yield (1,181 kg/ha). Sprays of A
hassiana was the next best treatment (JNKY V).
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Oilsceds

Eges of castor capsule horer were parasitized by
Trichogramma chilonis (22.9%), T japonicim
(13.1%), Trchogrammatoidea bactrae (17.3%) and
I achaeae (12.6% ) ANGRALY).

Groundnut leaf mmer could be effectively
managed by spraying of Bt @@ | kg/ha or NSKE 5%
followed by fourreleases of T ¢hilanis in Coimbatore.
Highest yield was obtained in Bt spray (1.496 kg/ha)
followed by NSKE 5% spray (TNAL).

Coconut

Field demonstration trial in 100 ha area
undertaken at Devikulangara Panchayat, Alappuzha
district, Kerala for management of Oryetes rhinoceras
by integrating biocontrol agents, wviz., Orveres
rhinoeeros virus, Metarhizium  anisoplice and
pheramone trap. M. enisoplice packets (100 numbers
containing 100 g of sporulated [ungus in rice media)
were supplied to famers for applying in breeding sites.
Pheromone traps (PVC traps) set up with PCI
pheromone lure recorded an average collection of 5.8
beetle /trap/month (CPCRI).

Among the four species of EPN evaluated against
coconut white grub (Lewcopholis coneophora),
S. carpocapsae and S, abbasi @ 35000 1)/grub was
found to be more effective than Heterorhabditis spp.
in soil column bioassay. Synergistic interaction of
S. carpocapsae as well as 8. abbast @ 5000 LI with
midachlorprid (0.002%) against coconut white grub
was observed accelerating the kill (85%) within a
period of 48 b m soil column bioassay (C PCRI).

Laboratory sereening of EPN against red palm
weevil indicated a higher LC,, of 1. bacteriophora
(613.5 11) than H, indica (3555 1I) for the same
exposure time of 96 h indicating higher toxicity of
H. indica against grubs of red palm weevil (CPCRI).

Releases of parasitoids (Goniozis nephantidis
and Bracon brevicornis (@ 10 parasitoids/ palm) in the
demonstration plot at Vechoor, Kottayam Dist.,
brought the pest under control and there was complete
recovery of palms from . arenosella incidence in
parasitoid-released arcas (CPCRI).

Three releases of Cardiastethus exiguus (e 50
nymphs/palm at § days interval and four releases of

NATIONAL BUREAU DF AGRICULTURALLY IMPORTANT INSECTS

AR
w ANRUAL REPORT PSS

31—


http://www.novapdf.com/

Amart
s ANNMAL AEPOAT

smmm—— 37

o

Goniozus nephantidis (@10 adults/palm at
fortmightly interval, significantly reduced Opisinag
arenoselle larvae from 5.7 to 0.7 per leaflet in
Muthalamada (Palakkad distriet) during 2010
(KA.

Tropical fruits

The tea mosquite bug. Helopeltis antonii on
guava could be effectively managed by spraving
Beauveria bassiana which recorded lowest per cent
fruit damage (5.0%) compared to control (39.6%)
(ITHR).

Significantly lowest mango hopper population
was recorded per inflorescence in both M. anisopliae
(21) and chemical (3) treatments as compared to
control (110). The hoppers afier causing severe
damage o mflorescence have moved away and
aggregated on unflowered (rees situated in the same
orchard (ITHR }.

Application of M. anisopliae @ 1 x 10’
spores/ml on tree trunk during off season + two
sprays during the season at weekly interval was
effective in reducing the mango leal hopper
population in the inflorescence (TNAU ).

The natural enemies like Spaleis epius and
Scymnus sp. were recorded on papaya mealybug in
Kerala (KAU).

The natural enemies recorded on papaya
mealybug m Tamilnadu mclude Spalgis epius,
Criptolaemus  montrouzieri, Scymnus coccivora,
Brumoides suturalis, Cheilomenus sexmaculatus,
Coceinella transversalis, Cladiscodes saechari, and
Ischiodon scutellaris (TNAU).

The natural enemies collected on papaya (var.
Taiwan 786) in Maharashtra included Spalgius
eptus, Coceinella septempunciata, Scvmnus Sp.,
Anthocorids, Mallada sp., Brumoides sp.. Syrphids.
Spiders and the Encyrud parasitoid, dcerophagus
papavae (MPKV).

In Tamilnadu 3.00.000 parasitoids were mass
multiplied in six months and released in farmers field
@ 100 parasitoids/village in all the 32 districts of
Tamil Nadu for the management of papaya
mealyvbug, There was a remarkable reduction (84 to

99 per cent) in mealybug population 90 days after
release from five locations studied (TNAU ).

A total of 300 parasitoids of A. papayae @ 50
adults at formight interval and 100 adults of 4. loecki
and P maxicana were released in a papaya (var.
Taiwan Var. Red Lady) orchard at Chitoor. In about
three months time, A papavae established and
arrested the spread of papaya mealybug and brought
down the mealybug population to negligible level.
The parasitoid 4. papavae has also been released at
Soladevanahalli and Baglur near Bangalore on
papaya mealybug (1THR ).

Inoculative release of the parasitoid, 4. paparae
(a; 1,500 adults per acre during Octlober, 2010 in
mealybug infested papaya orchards (93% ineidence)
at Pune reduced the mealybug population by 85-92%
by January, 2011, Similarly inoculative releases of
1000 parasitoids per acre during October, 2010 at
Jalgaon, Dhule and Thane districts (65 o 85%
mealybug incidence) brought down the mealybug
population effectively by January, 2011 (MPKV).

All the six insecticides (Acephate @0.75g/L.
Imidacloprid @ 0.3mlL, Acetomiprid @ 0.2g/L.
Buprofezin @ 1.25ml/L, Dimethoate @ [.3ml/L and
Dichlorvos ! Iml/L) were found extremely toxic to
the exolic papaya mealybug parasitoid. 4. papayvae
resulting in 100% mortality (ITHR).

Inoculative release of C. montrouzieri @ 2,500
beetles/ha in June, 2010 was found cffective in
suppressing the mealy bug population to the extent of
H0.9% with 49.8% increase in the vield of marketable
custard apples (MPEV).

Temperate {ruits

Al Bagh-e-Khomini orchard two sequential
releases of Irichogramma embryophagien, reduced
the fruit damage 1o 31.4% as compared to 77.3% in
control (SKAUS&T).

In a laboratory evaluation. the H. [ndica
(401J/em”) recorded highest mortality (83.3%) of
apple root borer and this was followed by
S, carpocapsae (401)/em’)  (80.0%). Beauveria
brongniariid and M. gmisopliae were ineffective o the
root borer Darvsifienes hugelii recording mortality of
66.7 to 66.0 per cent, respectively (YSPUHF).
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Vegetable crops

Application of Bt (Biolep) (@ 1.0 ke/ha 5 X 107
spores/mg) or HaNPV (@ 1.5 X 10" POB/ha) or B.
hassiana (@ 1.0 kg'ha2 X 10" cfu/g) or M. anisoplive
(@ 1.0 kg'ha 10" cfuig) or N rilevi PDBC strain (@
10" spores/ha) significantly reduced the population

of H.armigera larvae and inereased the fruil yield of

tomato and were on par with each other. However
highest fruit vield was recorded in NPV-treated plots
(16160 kg/ha)(AAU-Anand).

The BIPM package recorded significantly less
number of aphids (0.8), leal’ hoppers (0.3) and
whiteflies (0.3) per leaf, reduced fruit damage and
increased fruit yield (2346 kg/ha) compared to the
farmers' practice and control (AAU-Anand).

Four releases of B. palfescens either at 10 or 20
nymphs/plant at 10 days interval, signilicantly
reduced the mite population (96.6%) on okra and was
on par with the chemical spray (97.6%). However in
the control the mite numbers increased from 191 to
32.7 per plant (KAU).

Validation of NBAIl Bt strains revealed that
higher per cent mortality of Plutella xylosteila larvae
was recorded in Bt strain PDBC-BT-1 (57.6%)
compared to PDBC-BT-2 (48.9%) (AAU-Jorhat). At
PAU however, higher per cent cumulative mortality
of H. armigera larvae was recorded in Bt strain
PDBC-BT-2 (60.0%) compared to PDBC-BT-I
(55.5%) (PAL).

Single release 20 predatory mites per mite-
infested bean plant wiped out the population ol pest
mite 20 days afier the release and the predatory mite
population increased to 367+8.6 and 779484 mites
per plant after 10 and 20 days of release respectively
(YSPUH & F).

Six releases of Trichogramma pretiosum
thelvtokous strain (@ 1 lakh/ha at weekly interval
starting from 45 days after transplanting were found
to be effective in reducing the infestation of M.
armigera and increasing the yield of marketable
tomato fruits (MPKV, MPUAT, TNAU, CAU and
OUAT).

Validation of IPM packages against brinjal shoot
and fruit borer in five villages revealed that the IPM
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package was far superior to the farmers practice
resulting in significantly less wilt (3.2%). shoot borer
(8.9%) and fruit borer damage (13.7%) and
significant increase in marketable yicld resulting in
highest net returns of T 69,737 over the farmers'
practice (OUAT).

Studies at Pasighat, indicated that there was no
significant difference in per cent plant wilting in the
nursery, per cent fruit damage and marketable yield of
brinjal between biocontral-based IPM plot and
farmers practice. However, both the treatments were
superior to control.

Single release of Cheilomenes sexmuaculata
adults @ 1500 beetles/ha was as good as chemical
application for the control of cowpea aphid. There
was no sighificant difference in the population of
aphids in the refease plot (1.5 per plant) and chemical
application plot (1.7/plant). Similarly there was no
significant difference in the yield of cowpea in the
released plot (10,340 kg/ha) and chemical application
plot(10,530 kgtha) (KAU).

Validation trial of IPM module against P
yvlostella and 8. [itura in cauliflower revealed that
there was no significant difference in the the
population of 2 xifostella and S. Jitura in biocontrol-
based [PM plot (0.69/1eal and 0.25/leal) and farmers
practice plot (0.40/lcaf and 0.21/1eaf) but both were
superior to control (CAL-Imphal).

Validation of IPM module against pests of
tomate indicated that there was no significant
difference in per cent plant mortality in the nursery,
per cent fruit damage and marketable yield of tomato
between biocontrol-based IPM plot and farmers
practice. However. both the treatments were superior
tocontrol (CAU- Pasighat).

Cumin

Validation trials with antagonistic biopesticides
against cumin wilt revealed that seed treatment with
T harsianum (PDBC) recorded lowest disease
incidence (2%) and highest grain yield of cumin
(1,141 keg/ha) (MPUAT),

Application of V. fecanii recorded higher cumin
aphid mortality (84.7%) than other biocontrol agents
but inferior to imidacloprid. Highest grain vield was

o
NATIONAL BUREAL OF AGRICULTURALLY IMPORTANT INSECTS.

33


http://www.novapdf.com/

T R P T A

—— 34

Anat

Ao

recorded in azadiractin plots (995 kg/ha) which was
on par with imidacloprid (MPUAT),

Biological control of white grubs

Soil application of B. bassiana, M. anisopliae, H.
indica and Steinernema carpocapsae resulted in low
potato tuber damage by the white grubs (31.4-38.0%)
as compared to control (39.2%) (YSPUHF).

Results of validation trial on entomopathogenic
fungr agamst whitegrubs attacking groundnul
revealed that significantly lowest plant mortality
(4.6%) and highest grain yield (1.524 kg'ha) were
recorded in M. anisoplice (@) | x 10" conidia/ha. This
tretament was on par with chlorpyriphos in chancing
the yield (MPUAT),

Biological control of termites in wheat

Application of M. anisoplicge @ 1 x 10"
conidiasha  and 8. carpocapsae EN-11 (@ 3blj/ha
effectively suppressed termite damage and recorded
signifcantly less plant mortality of wheat (5.12 and
4.72%) and higher yield (4,020 and 3,960 kg'ha)
compared o other EPN but was mferior to
chlorpyriphos (MPUAT).

Polyhouse crop pests

Validation of efficacy of different hiocontrol
agents against Seirforhrips dorsalis on capsicum
revealed that highest per cent reduction of thrips over
control was in B. pallescens-released plot.
Application of entomopathogenic formulations was
aseffective as chemical application (1THR ).

Evaluation of B. pallescens against Scirtothrips
dorsalis on capsicum mdicated that single release of
B. palleseens (@ 10/plant resulted in effective control
ofthe pest and increased yield (ITHR).

[n an experiment with V. lecanii pure culture as
well as formulation, and P fimosorosens pure culture
against [raleurodes vaporariorum on French beans,
highest mortality of the whitefly was recorded in I
lecanii formulation (@ 107 spore/ ml concentration
(YSPUH & F).

On rose plants, the population of spider mites
declined from 21.1 to 6.4 when 20 anthocorids were
released. In the conirol plot. the mite population
increased from 16.21025.1 perplant (SKUAS & T).

At Pune. four releases of B. palfescens @ 20
nymphs/plant significantly reduced the mite
population from 63.1 to 26.8 per 5 leaves on rose and
found superior to control but inferior to abemectin
(15,4 mites/5 leaves) (MPK V).

At Coimbatore, four releases of B, pallescens (@
20 nymphs per plant significantly reduced the
population of spider mite from 232 1o 41 per 5 leaves
and recorded 21.3% leaf’ damage was superior to
control and on par with Abamectin 0.3 ml / | spray
(TNAU).

Validation of entomofungal pathogens against
spider mites on rose indicated that three sprays of /.
thompsonit @ 100 CFU/ml found significantly
superior in recording 36.1 mites/3 leaves/rose plant,
followed by I fecanti (44.1 mites/S leaves/ plant).
However, abamectin @@ 0.3 mldit was the most
cffective in suppressing mite (Tenanvchus wrticae
Koch.) population (MPKV).

On carnation, I lecanii @ 10° CFU/ml recorded
significantly less aphid incidence and higher number
af stalles/plot which was followed by B. bassiana and
M. anisopliae (TNAU).

In a polyhouse evaluation of binlogical control
agents against mites on carnation release of Steihorus
pauperculus was the most effeetive i reducing two
spotted spider mite followed by H. thompsonii,
Amblyseius sp. and B, bassiana. However, spraying
Abamectin 0.3 ml /1 was the most effective (TNAU).
Biological suppression of storage pests

Evaluation of anthocorids against O, cephalonica
in stored rice revealed that release of B, pallescens
and X flavipes (a 10, 20 and 30 nymphs/10 ke rice
significantly suppressed the population of C
cephalonica at MPKV, TNAU and PAU, However,
neither live nymphs nor adults of the anthocorids were
observed afier a month in the containers at MPKV
whereas at TNAU, PAU and ANGRALU higher
number of adults of X flavipes were recorded one
month after the release.

Weed control
Releases of the stem gall My, Cecidochares
connexa resulted in significant reduction in plant
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height and number of branches on galled plants agents, consultation fee. sale of technology, taming
compared to non-galled plants at Trichur (KAL), fec, sample testing fee, project work for PG students.

sale of publications, guest house license fee and sale

Revenue gencration L
ol farm produce.

Arevenue of Rs. 20,91 478 was generated during
the vear 2010-11, which includes sale of biocontrol
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4. INTRODUCTION

Brief History

The All India Co-ordinated Research Project on
Biological Control of Crop Pests and Weeds was
mitiated in the year 1977 under the aegis of the Indian
Couneil of Agricultural Research, New Delhi, with
funds from the Department of Science and
Technology, Government of India. Within two years
(1979), the ICAR mcluded the project under its
research activities with full financial support.
Recognition of the importance of biological control
came during the VIII plan period with the up-

gradation of the centre o Project Directorate of

Biological Control (PDBC) with headquarters at
Bangalore with effect from 19th October 1993, In the
NI plan. the PDBC has been reeriented into National
Bureau of Agriculturally Important Insects
(NBAII) on the 25" June. 2009, The AICRP has
cenires based in 14 agricultural universities and 6
ICAR institutes.

Notable achievements in the past
Basic Research

= Ninety-four exotic natural enemies (NEs) have
been studied for utilization against alien pests,
out ol'which 62 could be successtully multiplied
int the laboratory, 52 species have been recovered
from the field, four are providing partial control,
five substantial control and six are providing
ceonomic benefits worth millions of rupees.
Twelve are augmented in the same way as
indigenous natural enemies.

= The encyrtid parasitoid, Aceraphagus papayae,
mtroduced from Peurto Rico in 2010, has
successlully controlled the papaya mealybug.
Paracocens marginatus  infesting papaya,
tapiocu, mulberry sunflower. cotton and several
crops plants in south India.

= Trichogramma brassicae, an egg parasitoid,

introduced from Canada was successfully

quarantined and found suitable for biological

control of Plutella xviosiella on cole crops

recording more than 90% parasitization.
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The sugarcane woolly aphid, Ceratovacuna
lanigera has been successfully managed by the
deployment of two predators, Dipha aphidivora
and Micromus igoroius and one parasitoid,
Encarsia flavoscutelfium.

Two eulophid parasitoids, Quadrastichus
mendeli and Selitrichodes krveeri introduced
from Israclin 2009 have successfully established
and suppressing the population of ecalyptus gall
wasp, Leptocybe invasa.

Earlier reported predator. Chrvsoperla carnea
now has been identified as Chrvsoperla zastrowi
stllemi through acoustic analysis of mating calls.
DNA barcode for the invasive pest, coconut leal
beetle Brontispa longissima was generated for
the first time in the world and will be useful for
the rapid identification of the pest in the event of
invasion into our country.

Cyrtobagous safviniae (Origin: Argentina) was
introduced in 1982 and colonized on water fern,
Salvinia molesta, i 1983, Weevil releases have
resulted in savings of Rs.68 lakhs / annum on
labour alone in Kuttanad district. Kerala.

The weevils, Neocheting bruchi and N,
cichhorniae, and the hydrophilic mite,
Orthagafumma terebrantis (Origin: Argentina),
mtroduced m 1982 and colonized in 1983 on
stands of water hyacinth. have established in 15
states. Savings on labour alone is Rs. 1120 per ha
of weed mat,

The stem gallfly, Cecidachares connexa,
introduced from Indonesia in 2002 has
successfully established on  Chromolaena
odorata in Kamataka, Assam, Tamil Nadu and
Kerala and is suppressing the growth of C
odovatad.

URL: http://www.nbaii.res.in/Featured%
20insects/featured-insects. html - Factsheets on
agriculturally important insects. (for 155 species
of common bioagents. mvasives, and pests)
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= URL: hitp://www.nbaii.res.in/Introductions! > An endosulfan-tolerant strain of Trichogrammea
Insects/index.htm - Biocontrol ntroductions. ehilonis (Endogram) developed for the first time
(for ~185 species of introduced bivagents in the world. The technology was transferred 1o
India) private sector for large-scale production.

> Biosystematic studies were carried out on 275 = Strains of T chilonis tolerant to multiple-
predatory coccinellids. A website on Indian insecticides and high temperature and a stram
Coccinellidae featuring image galleries of having high host scarching ability have been
common species and their natural enemies has developed for use against lepidopterous pests,
been constructed and hosted. G N : ;

= Kairomones from scale extracts of H. armigera

= A computer-aided dichotomous key to 10 and C. eephalonica increased the predatory
common Indian species of Chilocorus is hosted potential of chrysopids.
ontheinternet. = Talc-based formulation of Bacilius megaterium

= Aphids of Karnataka - Web photo album on has been developed for the management of
aphids of Kamataka was hosted- URL: aphids bacterial wilts of tomato and brinjal caused by
www.aphidweb.com. Ralstoniv solanacearum.

= Improved laboratory techniques were developed = [gplates of Trichoderma harzianum tolerant to
for the multiplication of 27 egg parasitoids. carbendazim and salinity with good biocontrol
seven egg-larval parasitoids. 42 larvalmymphal potential agaimst four important plant pathogens
parasitoids. 25 predators and seven species of have been identified.
spend o = Two fungal ( Trichoderma harzianum-PDBC-TH

= Sitotroga cerealella eggs proved to be the most 10 and T viride-PDBC-TH 23). and two
suitable for rearing Orius tantitlus and Coreyra bacterial antagonists (FPse udomonas
cephalonieaeggs for Blaptosiethus pallescens. fluorescens-PDBC-AB 2, 29 & 30 and

= A beef liver-based semi-synthetic diet has been Pseudomonas putida-PDBC-AB 19) of plant
evolved for Chrvsoperla zastrowi sillemi to pathogens have been released for commereial
facilitate its large-seale production and use. production after intensive studies,

= Toddy palm leal powder-based artificial diet was = Bacterial antagonists, particularly Psendomonas
developed tarrearing Opisina avenosella cepacia (starin N 24), suppressed successfully

> A novel technique of modified atmosphere S{‘:’caﬁ.!}'um redfsii in sunflower rhizosphere as
packing of Carcyra cephalonica eggs followed seed inocula.
by low temperature storage at 8+19C has been > New species and strains of entomopathogenic
developed to extend the shelflife, nematodes (EPN), namely, Steinernema abbasi.

= Tritrophic interaction studies between the egg S. tami, S. carpocapsae, S. bicornutum and
parasitoid, Trichogramma chilonis. bollworm Heterorhabditis indica have beenrecorded.
Helicoverpa armigera and cotton, chickpea. = Suitable media for mass multiplication of EPN
pigeonpea, sunflower and tomato genolypes were identified. 5. carpocapsae (@ 1.25-5
have helped in identifying biocontrol-friendly billiontha proved effective against the brinjal
genotypes. shoot and fruit borer. Lewcinodes orbonalis.

= Suitable low temperatures for short-term storage Tale-based and alginate-capsule formulations of
of trichogrammatids, Eucelatoria bryani, S carpocapsae and H. indica were effective
Carcelia illota, Allorhogas pyralophagus, against 8. litwra in tobacco. A sponge
Copidosoma  koehleri, Hyposoter  didymaior, formulation was found suitable for transport
Cotesia marginiventris, Leptomastix dactylopit, retaining 90% viability of Steinernema spp. for
Sturmiopsis inferens, and Pareuchaetes 3-4 months and 83% viability of Hererorhahditiy
pyeudoinsulaia have been determined. spp. for 2months.
= e b A T S
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An easy and rapid technique to screen
antagonistic fungi against plant parasitic
nematodes has been devised Lo identify efficient
strains. The antagonistic fangus. Paecilomyees
lilaeinus was found effective against
Meloidogyne incognita and  Rotvlenchulus
reniformis in red laterite soils and Pochonia
chlantydosporia was effective in sandy loam
soil.

= Molecular identity of native isolates ol P
chlamydosporia was established  through
sequencing the fi-tubulin gene (1 10 233 bases)
and registered in the Genbank, NCBI, Maryland,
USA.

Bacilius  thuringiensis 1solate PDBC-BTI
caused 100% mortality of firstinstars of Plutetla
vylastella. Chilo partelius and Sesamia inferens.
Bacillus thuringiensis isolate PDBC-BNGBT |
caused complete morality of Helicoverpa
arImigera.

> PDBC-INFOBASE' giving information about
binagents, their use and availability in public and
private sector in the country: and 'BIOCOT™,
giving information aboul biocontrol measures
for cotton pests and a CD version of the software
“Helico-info” were developed.

¥

> The software on “Vegetable crop pests,” has
been developed in MS-Access. It gives the users
information on important pests and their natural
enemy complex. distribution and [PM options of
vegetable crops like Brinjal, Beans. Cabbage.
Cow pea, Tomato and Potato.

Applied Research

= Eight releases of T chilonis (w, 50.000/ha at
10 days interval) during April-June and six
releases of T0 japomrcwm (@ 50,000/ha at
100 days interval) during May-June have
proved effective in suppressing sugarcane tissue
borers.

= PBeunveria bassiana, B. brongniarti and
Meierhizium anisoplice were effective against
sugarcane white grubs.

= Encarsia flavoscutelfum, Micromus igorotus and
Dipha aphidivora cffectively controlled the
sugarcane woolly aphid.

Application of Heterorhabditis indica @ 2.0
billion 1Js/ha resulted in minimum population of
white grubs m sugarcane.

Biocontrol-based [PM (BIPM) modules
consisting of use ol moderately resistant variety,
Trichoderna viride as seed treatment, release of
T, japonicum (@ 50,000/ha/week (6 releases).
spray of Pseudomonas fluovescens, need-based
insecticidal application and use of bird perches
{(10/ha) controlled the rice stem borer and
increased the grain yield and net profit.

[PM module comprising of need-based use of
oxydemeton methyl (0.03%), releases of C.
carnea, T chilonis and spray of HgNPV
controlled the sucking pests and boll worms and
increased the yields ol seed cotton and conserved
natural enemies,

BIPM package recorded significantly lower bud
and boll damage, lower population of sucking
pests and higher seed yield than the package with
chemical agents in Bt cotton.

Bt and Hu NPV were important components ol
BIPM of pod borers in pigeonpea and chickpea
resulling in increased grain yield.

Release of Telenomus remus @ 100.000/ha and
three sprays of SINPV @ 1.5 x 10" POBs/ha
along with (0.5% crude sugar as adjuvant against
S, litura in soybean resulted in 17% higher yield
than in chemical control.

Integration of 7 remus and NSKE for the
management of 8. Gtura and C. zasirovi sillemi
and Nomuraea rilevi (@ 10" spores/ha) for the
management of Helicoverpa armigera on
tobacco were elfective.

Isehiodon scutellares (w 1000 adults/ha or 50.000
larvae/ha reduced Lipaphis ervsimi population
on mustard and gave higher yield.

mundative releases ol parasitoids  Goniozus
nephantidis and Brachvmeria nosatol, against
Opising arenosella on coconut, coinciding the
first release with the appearance of the pest, have
provedeffective.

Adult release of G nephantidis on trunk was as
good as release on crown for the control of
O arenosella om coconul.
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= Orpetes baculovirus has been highly successtul
in reducing Orveres rhinoceros populations in
Kerala, Lakshadweep and Andaman Islands,

= Cryptolaemus montrouzieri has effectively
suppressed Planococcus eitri on citrus,
Pulvinaria psidis, Ferrisia virgata on guava,
Maconellicoceus hirswius on grapes and
Rastrococcus leervoldes onmango.

= Efficacy of Trichogramma, Criprolaemus, C.
zastrovi silfenti, HaNPV and SINPY has been
successfully demonstrated in Punjab, Andhra
Pradesh. Karnataka, Maharashtra, Gujarat and
Tamil Nadu,

= Aphelinus mali and several cocemellid predators
were found effective against the apple woolly
aphid.

> San Jose seale parasitoids. Encarsia pernmiciosi
and Apfiis sp., were well established in Jammu
& Kashmirand Himachal Pradesh.

= Trichogramma brassicae and Br were found
effective against Plurellaxylostella.

=  Tomalo fruit borer, H. armigera was effectively
controlled by releases of T. pretiosum and
HaNPV.

= Copidosoma koehleri and Br were found
effective against the potato tuber moth in
country stores.

Mandate

To act as a nodal agency for collection,
characterization, documentation, conservation,
exchange and utilization of agriculturally
important insect resources (including mites and
spiders) for sustainable agriculture.

Promation of biological control as a component of
integrated pest and disease management in
agricultural and horticultural erops for sustamable
crop production. Demonstration of usefulness of
biocontrol in TPM in farmers’ fields.

10102011

Financial statement (2010-11) (Rs.in lakhs)

National Bureau of Agriculturally Important Insects,
Bangalore
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Pay & allowances
TA
Other charges including

equipment-Lib. 245.60
Information Technology — 01.00
Works/petty works 4977
HRD 02:63
Pension (.00
Loan
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AALU, Anand
AAL, Jorhat
ANGRALU, Hyderabad
Dr.YSPUH&F, Nauni. Solan 10.00
GBPUAZT., Pantnagar 14.38
KAU, Thrissur 21.00
MPKV, Pune 17.94
PAUI, Ludhiana 21.89
SKIJAS&T. Srinagar 16.75
TNALL Coimbatore 20,67
PC Cell, Bangalore 54 89
MPUAT, Udaipur 01.56
INKVV, Jabalpur 01.86
OUAT, Bhubaneshwar 01.86
CAU, Manipur

Organisational set-up

With a view to fulfil the mandate effectively and
efficiently, the NBAII is being reorganized into three
divisions viz. Division ol biosystematics,
biodiversity and biosafety. Division of bio-resource
conservation and utilization and Division of
hioinformatics and Genomics, Research on microbial
hiacantrol is being addressed under the coordinating
cell of the AICRP on Biological Control (Fig. ).
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ORGANISATIONAL CHART ICAR CENTRES Ll
AAU, JORHAT
CPCRI
BIOSYSTEMATICS, by P IAR APAU, HYDERABAD
| BIODIVERSITY AND
SosrerY GRADUATE |
i
RAJAHMUNDRY
GBPUA & T, PANTNAGAR
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UTILIZATION AND QUAT, ORISSA AR
CONSERVATION MPKY, PUNE
TRAINING ‘ i
AND |
UNIT CALU, PASIGHAT IIHR
| | BIDINFORMATICS ‘ |
AND GENOMICS
JNKVV, JABALPUR ISR, LUCKNOW
[ [ TNAU, COIMBATORE
SBI
MPUAT, UDAIPUR COIMBATORE | Dr. YSPUH & F, SOLAN ]

RESEARCH
AND TRAINING

DIVISIONS

{CO-ORDINATING
CELL)

SERVICES JOINT STAFF COUNCIL >
AND -3

DMINISTRATI

S
/ RESEARCH N

COMMITTEES ADVISORY
I LIERARY | | ESTABLISHMENT ’ INSTITUTE \ % COMMITTEE .~
MANAGEMENT
‘ ‘ COMMITTEE
ADMINISTRATION A Selgipintns
PRICE FIXATION
AR AND ACCOUNTS COMIATTEE PME CELL
l HINDI COMMITTEE
[FﬁRM MANAGE"ENT[ ‘ ESTATE ‘ INSTITUTE
RESEARCH
ITMC & ITMU COUNCIL
SECURITY VIGILANCE CELL

IPR CELL

GRIEVANCE CELL ]

WOMEN'S
COMPLAINTS
COMMITTEE

Fig, 1 : The Organisation Chart of NBAIL
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5. RESEARCH ACHIEVEMENTS

5.1.  National Bureau of Agriculturally

Important Insects

§.1.1. Division of biosystematics,
biodiversity and biosafety

Identification services

One hundred and twenty species of insects
including coceinellids, parasitic Hymenoptera, and
other insects were identified for 33 institutions
including various AICRP centres, state agricultural
universitics, other universities, pariners under the
Network Project on Insect Biosystematies and
students. Several e-mail queries with photo
attachments for identification were answered,
Cataloguing of insect fauna of India, with
emphasis on miner orders

Checklists of the Indian fauna of insects
belonging to Protura, Ephemeroptera, Odonata,
Mantodea, Neuroptera, Anoplura, and Trichoptera,
were hosted inthe website of NBAIL
Biosystematie studies on agriculturally important
insects

Eleven new species of Rhvachortalia Crotch
(Coccinellidae) and ene new species of Anthocoridae
(Anthocoris muraleedharani Yamada) were described
from southern India. Indian species of
Liophiveathrips {Thysanoptera) were revised. One
new species each of Liophioeothrips and Microterys
(Encyrtidae) were described from Kamataka. The
chrysopid genus Apachrysa was recorded for the first
time from India on papaya mealybug.

Web content on agriculturally important insects

One hundred and fiftyfive factsheets on common
parasitoids, predators, weed killers and invasives
have been hosted on the website of NBATIL The sites
provide basic diagnostic and biological information
on these insects with photographs and other
illustrations. A compilation of biocontrol
introductions in India with details on 185 species was
made available from the NBAIIl's website.

T e R S T T e e R S s o e e e L

Computer-aided keys / web content / websites
maintained

URL: http://www.nbaii.res.in/Featured%
20insects/featured-insects.html - Factsheets on
agriculturally important insects. (for 155 species ol
common bioagents, invasives, and pests)

URL: - Biocontrol introductions, (for ~183 species of
introduced bioagents in India)
Updation of www.aphidweb.com

Fact sheets for six species of aphids, viz.
Melanaphis bambusae (Fullaway),
Brachvsiphoniella montana (van der Goot),
Capitophorus  mitegoni Eastop., Ceratovacuna
peralandulosa Basu, Ghosh and  Raychaudhuri,
Ceratovacuna  perglandulosa Basu, Ghosh  and
Raychaudhuri and Aphis kurosawai Takahashi was
develaped and updated for the website on aphids
www.aphidweb.com.

Biosystematic studies on Trichogramma

Different species of Trichogramma were
collected from Jammu and Kashmir, New Delhi,
Maharashtra. Tamil Nadu and Karpataka. Field
studies with sentinel cards indicated that T, chilonis, T,
achaeae, T pieridis, T. danausicida and T.
danaidiphaga are common and widespread native
species around Bangalore.

Trichogramma danaidiphaga, a new species was
collected from the Himalayas in Leh, Jammu and
Kashmir at an altitude of 10.000 feet (highest for a
native Trichogrmma species so far collected) and
described from the eges of Danaus chrysippus on
Calotropis gigantea. Molecular analyses revealed
that T, danawsicida and 1. danaidiphaga are two
distinct species. These species were also found to
differ in their abilities to parasitize Corcvra
cephalonica — while T danausicida parasitized the
eggs of C. cephalonica, T danaidiphaga lailed to do
s0. A new species of Trichogrammatoidea has been
collected from Karnataka which is being deseribed.

NATIOMAL BUREAD OF AGRICULTURALLY IMPORTANT INSECTS
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Trchogramma agrige were collected from the
eggs of Ariadne merione on castor, which is a new
host record for this species. Trichogramma achaeae
was collected for the first time from the eggs of
Anamis sp. on bhendi (Ahelmaschus eseulentis). The
live cultures of 15 species of Trichogrammatoideal
Trichogramma and two species of Uscana are
mamtaimned.

Biodiversity of oophagous parasitoids with special
reference to Seelionidae (Hymenoptera)

Surveys were conducted in different ecosystems
for scelionids in six states, viz.. Jammu and Kashmir
(Nubra Valley, Leh; Srinagar), Maharashira (Pune,
Aurangabad), New Delhi, Uttar Pradesh (Lucknow).
Tamil Nadu (Kotagiri, Coimbatore) and Karnataka
(cleven districts). Different agroecosystems such as
rice, sugarcane, oats, wheat, maize, pulses, vegetables
and fruits in addition to forests and uncultivated fields
were surveyed forinsect eges.

Eggs of pest insects and natural enemies that
were collected [rom various ecosystems were found
to be parasitized by parasitoids belonging to different
families such as Seelionidae, Fulophidae, Encyrtidae
and Eupelmidae. A total of 3230 parasitoids were
collected, curated and preserved for future studies.
Egg parasitoids were collected from 156 egg masses
of different orders of insects such as Heteroptera (57),
Lepidoptera (58), Arachnida (15) Homoptera (3).
Neuroptera (Chrysopidae) (9). Dictyoptera (10),
Diptera (1), Coleoptera (1 yand Orthoptera(2).

Fifteen genera of Platygastridae belonging to
three sublamilies - Seelioninae, Telenominae and
Telcasinae were recorded, The fifteen genera are
Aecantholapitha, Calliscelio, Calotelea, Cyphacolus,
Dyscritobaeus, FEncvrioscelio (Fig. 2),

hata,

Fig. 2. Encyrioscelio sp.

Fig. 3. Sparasion sp.

Palpotelein, Sparasion (Fig. 3), Grvonoides,
Odontoscelio, Xenomerus, Paratelenomus, Psix and
Trissofcus, The genera Gryonoides and Odonotscelio
are reported for the first time from India. The genera
Dyscritobaens and Palpoteleia (Fig. 4) which were
hitherto recorded only from Uttarakhand are reported
for the first time lrom South India. The genus
Encyrioscefio which was carlier recorded from New
Delht is reported for the first time from South India,
Three genera, viz., Acantholapitha, Calotelea and
Sparasion are reported for the first time from
Karnataka,

Eggs ol Nefria sp. (Notodontidac), a pest on
sapota were parasitized by Encyrtidac. An average of
seven parastioids emerged per egg. Fittvtour eggs of
Chrysopidae were collected on rose bushes in the
Nubra Valley in Ladakh and 74.1 per cent of the eggs
were parasitized by Telenomus sp. while per cent
larval emergence was 22.2. Forty-cight cggs of
Acheroniia stvx collected on Datura were parasitized
by Telenomus sp. The per cent parasitisation was 58.0.
Two cultures of Telenomus spp. are maintained in the
laboratory on eggs of Spodprera litura,

Tefenomus spp. that emerged from eggs of
dilferent lepidopterans viz, Hasora, Jamides celeno,
Acherontia  siyx, Lampides boeticus and some
unidentified lepidotperans failed to parasitise cggs of
Spodopera litwra and  Samia cvnihic in the
laboratory.

Seeliocerdo (Fig. 5) (a phoretic species on
grasshopper) was collected on the grasshopper
Neorthacris aeuticeps (Pyrgomorphidac;
Orthoptera). This species had so far been collected
only from Mandy (Karnataka), but has now been
collected from Coimbatore { Tamil Nadu) also.

Fig. 4. Palporeleia sp.
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Importation ef exotic parasiteids

The three parasitoid species. viz., dcerophagus
papavae (fig. 7), Pseudleptomastix mexicana and
Anagyrus loecki were imported in five consignments
from Puerto Rico and the first consignment was
received on the 15" of Tuly 2010 based on the import
permits issued by the Plant Protection Advisor Govi.
of India.

abdomen

Classical Biolegical Control of papaya
mealybug, Paracoccus marginatus
Papaya mealybug, Paraceccus marginatus

The papaya mealybug, Paracoccus marginatus
reported [or the first time inJuly 2008 on papaya from
Coimbatore (Tamilnadu) spread to several states in
south India through the movement of infested fruits.
The mealybug is very destructive, killing the young
planis and rendering the infested fruits unfit for
human consumption and unmarketable (Fig. 6). The
mealybug is polyphagous attacking several  Quarantining of exotic parasitoids
agricultural and horticultural crops like tapioca,
pigeonpea, cotton, okra, tomato, brinjal. teak, silk
cotton, mulberry, Jutropha, Plumerig and numerous
weeds including Parthenium hysterophorus, Sida
acuta, Acalypha indica, Ewpatorium adenopharum
and Cassia sericea.

Fig. 7. Acerophagus papayee

The cultures of the three parasitoids were
maintained on papaya mealybugs reared on potate
sprouts. Second generation pure cultures ol the
parasitoids were used for sereening. The parasitoids
were specific to P marginais and did not parasitise
seven species of mealybugs common in India, 1e,
Maconellicoccus hirsutus, Phenococcus solenopsis,
Ferrista virgata, Planococens citri, P Hilacinus,
Pyewdococcus  longispinus and  Lankacoccus
OFHQIUS.

The parasitoids did not attack the following non
target beneficial organisms: Micromus igorotus,
Chrvsoperla zastrowt  sillemi, Brumoides sp.,
Cryptolaemus montrouziert, Gontazus nephantidis,
Trichogramma chilonis, T. japanicum, Bambyx mori,
dpis cerana  indica, Seymmus  coccivora, and
Spalgis epius.

Mass production of exotic parasitoids

All the three species of parasitoids could be
. multiplied on P marginams grown on potato
Fig. 6. Mealybug-infested papaya fruit sprouts (Fig. 8).
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Fig. 8. Sprouted potate with mealybug nymphs

Training on mass production of exotic
parasitoids

Training on the mass production of papaya
mealybug and its introduced parasitoids was
conducted for over 250 scientists, subject matter
specialists, extension officers of ICAR, SAUs,
KVKs, NGOs and CSRTL, Mysore in different
batches between Seplember-November, 2010, One
workshop on “Management of papaya mealybug and
deployment of introduced parasitoids™ was
conducted on 30" October, 2010 and 225 scientists
from ICAR, SAUs. KVEKs, KFRL IFGTB, CSRTland
NGOs and a few farmers attended the workshop.

Field release and establishment
TNAU, Coimbatore

The papaya mealy bug parasitoid Acerophagus
papavae obtained from NBAITI was mass multiplied
in seven college campuses and 14 KVKs and about
45,000 parasitoids were released throughout Tamil
Nadu for management of the pest on papaya, cassava,
mulberry and teak. Feedback from the leading papaya
growers has revealed that the pest has been
suppressed by the parasitoids effectively i the
districts of Coimbatore, Erode, Tiruppur, Madurai
and Dindigal districts, The farmers are extremely
happy that they are now able to manage the pest
withoutasingle spray of chemical pesticide.
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MPKV, Pune

Very good control of the papaya mealy bug has
been achieved by the release of the parasitoid. A.
papavae in the orchard of Regional Fruit Research
Station, GaneshKhind and those of the papava
growers of Shri Shamrao BabuRao of Uruli Kanchan
Village and Shri Dattatraya Haribhau Kand of
Lonikand village. Use ofchemical pesticides has been
totally dispensed with.

5.1.2. Division of bio-resource conservation
and utilization
Studies on predatory anthocorids
Surveys

During the year 2010-11, 25 surveys were made
and Orius spp.. Cardiastethus exignus, Blaptostethus
pallescens, Anthocoris muraleedharani,
Caravanocoris indicns and five unidentified species
of anthocorids were collected.

Mass production and storage of Cardiastethus
exiguus

The anthocorid was reared at 20, 25 and 30°C, and
3545% RH. It was found that for rearing of C.
exigins, 25 and 30°C was most suitable for survival
and reproduction. The developmental period was
significantly prolonged and the progeny production
and survival was affected at 20°C,

The eggs of C. exiguus can be stored for 5 days at
10°C (with 64% hatching and 64% adult emergence)
and 10 days at 15°C (with 68% hatching and 68%
adult emergence). The incubation period could
he staggered to 10 days by storing at 10°C or 153°C
for 5 days, whereas the incubation period
could be staggered o 13 days by storing at 15°C for
10 days.

Cardiastethus exietius adulis could be stored at
10%C for up to 5 days and at 15°C for up to 15 days.
However, when stored for L0 daysat 10°C. there was a
significant reduction in survival and progeny
production.
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Feeding potential of Blapfostethus pallescens
on Papaya mealy bug

The progeny of 8. pallescens collected from
mealybug infested papaya trees from Pune were used
to find out the feeding potential, The 2 day old nymph
could feed on 1.5 crawlers per day whereas 7 days old
nymph could feed 2.2 crawlers per day. A lotal of 18
and 29 crawlers were fed by 2 days and 7 days old
nymphs. respectively, however the survival of the
nymphs was very poor. Incase ol adults, 2.6 crawlers
were [ed per day and the adult could feed on 31
crawlers, however the adult longevity was reduced
from 30 to 13 days when fed on papaya mealvbug.

Feeding potential of Anthocoris

muraleedharanii on cotton mealybug

The anthocorid predator Anthocoris
mraleedharani Yamada sp: nov. (Fig. 9) originally
collected from Bauhinia prpwrea trees infested by
Ferrisia virgata could be reared on cotton mealybug.
During the nymphal stage. 4. muraleedharani could
feed on a total of 65.3 crawlers of cotton mealybug
(CMB). with a feeding of 4.3 (range: 2 to 10) crawlers
per day. The adult could feed on a total of 124.3
crawlers with a per day feeding of 6.1 (range: 2 to 14)
CMB crawlers, The day-wise feeding potential of A.
muraleedharani is depicted in Fig 10. However, this
anthocorid could not feed on papaya mealybug.

Fig. 9. Anthocoris muraleedharani feeding on
cotton mealybug
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Fig.10. Day-wise feeding potential of Anthocoris
muraleedharani on cotton mealy bug

Evaluation of Blaptostethus pallescens against
Franklinietla schulrzei infesting chilli in
polyhouse

Bight releases of B. pallescens (@ 10 per plant
reduced the thrips damage on chilli significantly
(Freshno chilli-var. Supreme) at a polyhouse
belonging to Namdhari. The number of thrips
(Franklinielly  schulizei) per bud/flower in the
biocontrol plot was 4.7. whereas in the chemical
control (with fifteen chemical applications) 1t was
7.8, indicating o significant reduction of thrips
population in the bio-control plot. The vield and the
quality of the produce from the biocontrol plot (48.4
kg/104 plants) were as good as those from the
chemical control plot.

Evaluation of Blaptostethus pallescens against
chilli mite in nethouse

Ten releases of B, palfescens () 10 per plant reduced
the mite damage on chilli sigmificantly at a net house. The
per cent leaf curling was reduced from 35.0 % (pre-releasc)
to 13.3% (post release). The control plants showed the
typical symptoms af shriveling and eurling and drying of
terminal portions and flowers or buds which failed to open.
The per cent increase in height of the treated plants was
22.3, while in the control, it was only 8.3%.

Biology of Hippodemia varigata

Biology of Hippodemia varigata collected from
Srinagar was studied by providing Aphis craccivora
as host. The egg, larval and pupal period lasted for
3.4, 7.8 and 4.6 days respectively. The larval feeding
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potential was 32.3 aphids per day. The total larval
feeding potential varied from 226.3 to 258.6 aphids.
The pre-aviposition period varied from 9-11 days and
the highest fecundity recorded was 3068 eggs,
The adult longevity was 52.8 davs in male and 61.1
days m female.

Mass multiplication of different species of
mealybugs

The mealybug species, Phenacoceus
madeirensis, Phenacoccus divaricatus. Phenacocous
solani. Rastrococeus mangiferae. and Paracocens
marginatus belonging to the tribe Phenacoceini
could be successfully mass multiplied only on
sprouted potato and not on pumpkin.

Collection, preservation and identification of
pseudococcids

The following 42 species of pseudococcids
were collected, preserved and identified
(Table 1). The genus Phenococcus Cockerell
was the most predominant with seven species under it
followed by genera Dysmicoccus Fernis ang
FPsendococeus Westwood with four species ineach.,

Table 1. List of identilied mealybug species

Nameofgenera | Species

Antonina Signoret A, gramints (Maskell)
A maritima Ayyar
| B. rehi(Lindinger)
. bambusae (Maskell)

Coccidohysirix Lindinger| C. eleusines Williams

Brevenia Groux

Chaetococcus Maskell

C. fnsolita (Green)
Dvsmicoceus Ferris . brevipes (Cockerell)
D. finitimus Williams

D. neobrevipes Beardsley

D subterrens Williams

Nmark
e N R e s

Ferrisio Fullaway

Formicoccus Takahashi

Geococens Green

Hetivcoceus Sule
Lankacocens Williams

Maconellicocous BEzzat

Nipuecocens Sule
Palmiculior Williams

Paracoccus Ezzal and
MeConnell

Phenacocens Cockerell

Planococens Ferris

Pseudocaoceus Westwood

Rasirococcus Ferris

Rhizoeens Kinckel d°
Herculais

Succharicocens Ferris
Trionmymus Berg

Fryburgia De Lotio

F malvastra Me Daniel
Fovitgata (Cockerell)

F robustus (Ezzat and
McConnell)

G, citrinus Kuwana

G coffeae Green

H. butege Williams

L. ornatus (Green)

M. Jirsutis (Green)

M. multipori (Takahashi)
N viridis (Newstead)

P, palmearum (Ehrhom)

P marginaius Williams and
Granara de Willink (Fig. 11)

P divaricaius
Williams (Fig. 12)

P indicus (Avashiand Shafee)
F: mudeirensis Green (Fig. 13)
P parvys Morrison (Fig. 14)
B saccharifalli (Green)

P serlani Ferris (Fig. 15)

P solenopsis Tinsley

B catri (Risso)

P lilaefaus (Cockerell)

P baliteus Lit

£ erypius Hempel

I jackbeardsleyi Gimpel
and Miller

P longispines (Targion
Tazzetti)

R.iceryoides (Graen)
R. mangiferae (Green)

R, amorphophalli Betrem
Rhizoecus sp.

5. sacehari (Cockerell)
T banbusae (Green)
K bova Williams
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Natural enemies collected from different
species of aphids and coccids

The following 69 species of natural enemies
were collected on 31 different species of aphids and
coccids (Table 2).

Table 2. List of aphids, coccids and their
natural enemies collected

l-i.i.:nst i Parasitoid i

Planococcus sp. Homalatylus indicus
{Agarwal) |

Promuscidea
unfasciativenivis Girault
Leptomastiv sp.

Phenacocons madeivensis | Allotropasp.

Fervisia virgata Aenasius advena Compere
Hamalotylus sp.

Blepvrus insularis (Cameron)
Rastrococens fcervoides | Promuscidea
wnfasciativeniris Girault

Anagyrus sp.
Leucopis sp.

Pralewrocerus viridis

Antoning sp. Anggyius sp.

Diaspis echinocacti Tetrasrichus sp.
Cybocephalits sp.
Aphytis sp

Indet, scale Caoceophagus sp.

Indet. scale FProchiloneurus aegypliacus
(Mercet)

Phenacoccus sp. Allotropa japonica
Ashmead

Marsipococeus sp Chetlemenris sp.

Cerncooctis Sp. Allotropa sp.
Lepromastivsp.

\Formicoccus robusties Prochilonewrus favanious

Indet Coccid on Neem Micraterys ap.

Asterolecanium sp. Marieita

leaparding Motschulsky
Megapulvinaria maxima | Metaphycussp.
Sevorus coceivora

Drepanococcus sp. Anicetus sp.
Metaphveus sp.

Saissetianigra Coccophagius sp.
Scutellisiasp.

Coccophagus cowperi Gir.

Coccidohystrix insolita Promuscidea
unfasciativentris Girault

Fig. 15. Phenacoccus solani
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Prochiloneuruy
puelchellis Silvestri
Saissetia coffeae Seuiellista sp.
Coccophagus sp.
Cloceus spp. Tetrastichues sp.
Scuzellisiasp.

Ceplaleta brunniveniris
Motschulsky

Metaphyeus sp.
Coceophagus ceruplastae
(Howard)

Coccophagus bixittatus
Compere

Aprosiocetus sp.
Sewtellista caeralea
Coceus viridis Coccophagus sp.
Promusciea sp.
Encyrtus ouriantic
Anagyrus sp.
Coceaphagus sp.

Nipaccoveus viridis

Lewcapis sp.
Cocnxenus perspicax
Anagyrus sp.
Chartocerns sp.

S{'_I'J‘?m“.‘:' COCCNOra
,-lpm.s‘mceu.s'pm;rj'em’rw

Marietta leopardina
Motschulsky

Tetrastichus sp.
Cephalata aubtraliensiy

Irgixi sp.

Clionaspis sp.
Leptamastix sp.
Microtervs sp.
Metaphyvews sp.
Marietta leopardina
Mutschulsky
Tachardiphagus sp.

Chaetococeus sp.

Lacinseet
Coecophagns sp.

Aprosiocetus purpureus
Apliis nerit Aphelinus sp.
\Eriosoma lanigerum Aphelinus niali
| Phenacoceus parvus Cheiloneurus sp.

Pulvinaria psidi Coceophagus sp.

Maconellicoceus hivsutus | Leucopis sp.

Pollinators in different crop ecosystem

A survey was conducted on pigeonpea
ecosystem in Karnataka, Tamilnadu, Andhra Pradesh
and Maharashtra for the collection of pollinators.

Three species of Xylocopa (X aestuans, X latipes and
Avincopa sp.). tive species of Megachile (M. lanata,
M. bicolor M. anthracina, M. carbonaria, M. hera
and Megachile sp.), Lasioglossum sp.. Ceratina
(Pithitis) binghami, Apis  flovea, A, dorsata and
Trigona sp. and unidentificd Halictid were collected
from pigeonpea. On gingelly crop Apis dorsaia and
A. cerana indica were the common pollinators in
Tamilnadu, On sunflower Apis dorsata, Apis cerana
lndica. Apis florea and Trigona vidipennis were
found to be dominant pollinators.

Naturally mamtained (pesticide [ree) pigeonpea
ecosystem supported a wide variety of natural
enemies like hymenopteran parasitoids (Braconidae,
Ichneumonidae, Vespidae, Scoliidae ete.) and
predators (Coceinellidae, Mantidae, Chrysopidae,
Gomphidae- dragonilies, Clubionidae (sac spiders)
and Araenidae) when compared to sprayed fields of
Giulbarga, Bidar and Raichur areas of Karnataka,

Flora which supports and conserves different
pollinators

In the nontraditional pigeonpea area of
Karnataka, Singapore cherry, Muntingia calubura
(Fam: Tiliaceae), Spermacoce hispida (Rubiaceae)
(Fig. 16) and ELuphorhia heterophylia
tEuphorbiaceae) supported all species of honey bees,
whereas Centrasena pubescens (Fam: Fabaceae)
supported only carpenter bees,

Areplicated field trial of intercropping pigeon
pea (ev. TTB-7) 10 rows with marigold (cv. Local) 2
rows and sunflower (ev.KBSH-33) 2 rows
alternatively indicated that both marigold and
sunflower served as attractant crops for both the
pollinators and natural enemies when compared with
the sole pigeon pea crop. The pod damage by
Helicoverpa, pod flies and pod bugs was relanvely
less (47.5%) in tercropped pigeon pea (Fig. 17)
compared to sole crop {55.3%).

Fig. 16. Apis dorsata visiting Spermacoce hispida
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Fig. 17. Intercropped pigeonpea

Polymorphism in pheromone reception in
Helicoverpa armigera

Different geographical populalions of
H. armigera were collected from Nagpur. Bangalore,
Gulbarga and Raichur (Karataka) and Coimbatore
(Tamil Nadu).

The pheromone glands of virgin females were
dissected out by pressing the last abdominal tip gently
and were averted out (Fig. 18). However there was no
variation in the morphology of the pheromone glands
of laboratory. and Coimbatore populations. .

Fig. 18. The pheromone gland of H. armigera

Three field trials were conducted, one each at
NBAIl Research Farm, Attur, University of
Agricultural Sciences, Raichur and ICAR complex
for Eastern Region, Patna to find out the
polymorphism in the respective lield populations of
H. armigera. A large plot of around 2000 Sqm was
used for the experiment with the cotton as the crop.
Pheromone components Z-11-hexadecenal and Z-9-
hexadecenal were obtained in pure form from
commercial firm and different blends like 97:3 (blend
used commercially for the traps); 91:9 and 85:15 were
prepared and loaded into the silicone tubes and kept in

0

the sleeve traps at the canopy height. The number of
males caught were counted and recorded at weekly
intervals.

In field trial at NBAII Research Farm, Attur., the
number of males caught was very low, probably
because of the non-crop vegetation in the surrounding
arcas, Males were caught both in 97:3 and 85:15 ratio.
However since the number of males caught were in
low numbers no conclusion could be made. In the
field trial at Raichur, there was significant number of
males caught in both the blends 97:3 and 91:9. The
males of . armigera collected from Raichur, showed
response to the blend 0f 97:3 in GCEAD studies in the
laboratory. In the field trial at Patna, the blend ratio
85:15 gave better capture and incidence of the pest
was more in the flowering stage than other stages.
Electroantennogram studies on H. armigera

Generally the pheromone analogues eliciled
more response than the gland extracts. In case of
laboratory population cross response was observed
with the Raichur population elieiting better response
than the laboratory population. However in
Coimbatore population laboratory females elicited
more response than Raichur populations while in
Nagpur population Raichur population elicited better
response.

Rice plant volatiles enhance parasitism

Highest percentage parasitization by
Trichogramma chilonis was recorded in the methanol
extract of rice variety KADAMBA. Highest
percentage parasitization by Trichogramma

Japonicum was recorded in methanol extract of rice

variety CTH-1 (48.52%).

Standardization of growth conditions in solid state
fermentation for mass production of Trichederma
havzianum,  Metarrhizium aniseplige and
Beawveria bassiana

incubation temperature

Effect of incubation temperature on the
production of viable propagules ol T harziantim
(TH10) was studied under solid state fermentation
with ragi as substrate. Incubation at 28°C was the
most optimum for the production of viable propagules
(Fig. 19)of T harzignum. This was correlating to the
declining moisture content and water activity when
substrates were incubated at elevated temperatures
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(30°C or above). Similar results were obtamed with
sugarcane bagasse as inert support. However sponge
as a mert support was not found suitable since 1t did
not favour retention of water activity which is crucial
for the fungal growth and development.

Log of CFUS

Temperature in C

[(E5th day_m10wh day O15th day|

Fig. 19. Effect of incubation temperature on biomass
production of ¥ lharzianuwm in SSF with ragi as
solid substrate.

In case of M. anisopliae and B. bassiana highest
cfu counts were recorded at 32°C (17.4 and 27.0 x
10%/g respectively after 15 days of incubation)} on rice
as substrate compared to other temperatures tested, In
case of sugarcane bagasse. efu counts of A. hassiana
at temperatures of 28 and 30°C were 4.3 and 3.8 x
107 respectively which were much lower than rice
substrate.

Effect of incubation moisture content

In case of B. bassiana. on sorghum (8 h spaking),
the efu count 15 days aller inoculation was 26.4 x
10/g whereas on ragi (12 hsoaking), the cfu was only
84 x 10%g. In case of M. anisopliae, on sorghum
substrate (10 h soaking), the cfu count 15 days after
inoculation was 294 x 10%g, whereas on rice grain
substrate (2 hrs |5 min soaking). the cfu count was
only 26.2x 10"/
5.1.3. Division of Genomics and Bioinformatics

Biochemical identification of endosymbionts

The veast and bacterial endosymbionts isolated
from Trichogramma embrvophagum and T
danaudiphaga parasitoids emerged from  field
collected lepidopteran eggs were identified as Pichia
anomola, P guillermondi, Candida apicola, C
pimensis, Metschnikowia revkaufii, Hansentaspora
uvarum, Wickerhamomyvees anomalus.
Zvensaccharomvees rouxii, Bacilhes subtilis and B,
cereus. ldentification of Candida species based on
biochemical methods was done using HiCandida

[dentification Kit (Himedia Laboratories). Based on
carbohydrade fermentation test, yeast isolated from
Gurdaspur was Tound utilizing sugars, viz., maltose,
sucrose, palactose, cellobiose. xylose and raffinose
and was found to be very close to Candida lypolitica
and yeasts isolated from Srinagar showed utilizing
sugars, viz., maltose, sucrose. galactose, xylose and
ralfinose and was found to be very close Candida
auillermondii (Fig. 20).

Control

Candida guillermondii

Fig. 20. Biochemical identification of ycast

endosymbionts of Frickogramma chilonis

DNA sequencing and identification of symbionts

Twenly strains, including 2 of Candida species
and 10 of Pichia specics were identified to species
level by ITS sequence analysis, A BLAST search
revealed that yeast strains Teyl, Tey2 and Tey3 had
sequence similarities to their corresponding type
strain  Pichio anomala isolate P13 (GenBank
Accession No. AY349442). All the endosymbiotic
yeasts and bacteria associated with Trichogramma
obtained from different locations were identified by
ITS sequencing analysis as P anomala, Candida cf.
aplcola, anomalus,
Metschnikowia reidkaufii, Hanseniaspora wvarum,
Candida pimensis, P. guillermondii,
Zveosaccharomyees rouxii, and bacteria as Bacillus
cereusand Bacitfus subtilis (Fig. 21 &22).

Wickerhamomyces

i
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Fig. 21. PCR amplification of ITS region of different
veast species and strains isolated from Trichogrammu
species (Lane M: 100bp ladder, Lane 1: Pichiu anomala
Tey2, Lane 2: P anomala TeyS, Lane 3: P guillermondii,
Lane 4: Wickerhamomyces anomalus, Lane 5: Candida
apicola Teyd, Lane 6: Candida pimensis, Lane 7t P
anomala Tey 6. Lane 8: Zygosacharomyces rouxil, Lane
9: B anomala Teyd, Lane |0: Metsehnikowia reukaufii,
Lane 11: P anomala Tey?, Lane 122 F anomsiada Tey1)

Fig. 22. PCR amplification of bacterial endosymbionts
isolated from Trichogramma species (Lane M: 100 bp
ladder, Lane 1: Bacillus subrtilis from T embryephugum.
Lane 2: Bacilfus cereusfrom T, simblidis)

Phylogenetic analysis of endosymbionts cultured
from different populations of Trichogramma

Nucleotide sequences were aligned and the
results conlirmed by clustering Pichiv anomola as
one group. Candida as another and other related ones
joining with each other.

Molecular characterization of endosymbionts
cultured from different populations of
Chrysoperia zastrowi sillemi

The yeast cultures from C. =z sillemi were
characterized using the YITS-PCR that amplifies the
yeast Internal Transcribed Spacer gene. whercas the
bacterial cultures were characterized using the 168
tDNA-PCR that amplifies the 165 tDNA region
specific only to bacteria (fig. 23, 24 & 25).

e

The endosymbiont from pesticide-tolerant strain
(PTS Ry ofthe " = sitlesn predator was isolated and
the ITS region was amplified (798bp region). The

Fig 23, Gel image of DNA of endosymbionts
isolated from different populations of Chryseperfa
zastrowi sillemi.

Fig 24. Gel image of YITS region amplified at base pairs
ranging from 300- 700 bp

Fig 25. Gel image of 168 rDNA region amplified
at 1000bp

BLAST search found the endosymbiont to be
Kilebsiella sp. The temperature tolerant strain was
subjected to 34°C, wherein two yeasts and one
bacterial endosymbionts were isolated from the
adults. The amplified PCR products were subjected to
sequencing and one particular yeast culture resulted
in & 782bp sequence that on blast in NCBI. showed
98% homology with Zvgosaccharomyces sp. in the
GenBanlk database and another yeast culture obtained
was PCR amplified for its 1TS-2 region (602bp) and
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showed 98% homology with Pichia anomala in the
GenBank database. The bacterial endosymbiont
amplified (300bp) and sequenced showed 97%
homaology with Stenatrophemanas maltophilia strain
in the Genbank database.

Molecular characterization of endosymbionts
cultured from different populations of Cotesia
plutellae and Trichogramma brassicae

Identification of Candida species based on
biochemical methods was done using HiCandida
Identification Kit (Himedia Laboratories). Based on
carbohydrate fermentation test, veast isolated lrom
Cotesta plutellae showed utilization of maltose,
sucrose, galactose. cellobiose, xylose and raffinose
and was found to be very clese to Pichia
gutllermaondii (Fig. 26).

identification of yeast
endosymbiont of Coresia plutellae

Fig. 26. Biochemical

DNA sequencing and identification of
endosymbionts

A BLAST search revealed that yeast strain Cpy|
isolated from Tirupati population had an [TS1-3.85-
ITS-2 sequence similarity of 99% with their
corresponding type strain Pichia anomala isolate P13
(CrenBank Accession No, AY 349442, The output of
the BLAST search of 16s rDNA sequence of strain
Cpbl dsolated from Hoskote population showed
100% sequence identity with bacteria sequence in
GenBank. Bacilius subtilis.

Likewise, bacteria associated with
Trichogramma  hrassicae was identified by 163
rDNA sequencing analysis as Bacifius cereus strain
Th1 and was 99% similar to the bacterial sequence in
GenBank, Bacillus cereus.

Detection of Wolbachia in Cotesia plutellae

The sex repulating bacterial endosymbiont
wolbachia was detected in both the populations of €.
plutellae using wsp primers. The assay was based on
PCR-mediated amplification of and sequence

determination of 1685 rRNA gene. The presence of

Amait
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wolbachio was verified by a PCR method based on the
wolbachia surface protein (wsp). Sequencing of the
Walbachia surface protein, wsp, revealed Wolbachia
infection was related to wolbachia in Trichogramma
dyriid with maximum similarity of 99% with BLAST
testsearch of NCBL
Molecular characterization of Indian coecinellids
Thirteen species of coccinellids were collected
from Bangalore, Pune and Srinagar and DNA of
Coccinella septempunciata, Harmonia
octomaculata, H. axyvridis. Henosepilachna
vigintiociopunctata, Hippodamia variegata  and
Propylea sp. was extracted by using modified Lysis
method protocol (Dr. Douglas Lab, Cornell
University). Chelax method was employed 1o exiract
DNA from the small sized coceinellids, viz., Scyvmmnis
(Neopulius) hoffmanni, Scvmnies (Sevimnus) nubilies
and Jauravia sp.
Cytochrome oxidase-1 gene (COI) amplification
PCR reaction was performed using Biorad
icycler (fig. 27). The following primer pair was used
to standardize the PCR protocol for €Ol gene
amplilication, forward primer: 3
GGTCAACAAATCATAAAGATATTGG-2  and
reverse primer; 5 -TAAACTTCAGGGTGA
CCAAAAAATCA-3 . PCR products were
electrophoresed on 1.5% agarose gel (ACROS) and
visualized by ethidium bromide staining.

Fig. 27. PCR product of COL gene (550bp to T00bp)
for five species of coccinellids Coccinelle
seprempunctate, Harmonia octomaculate, H, axyridis,
1 pilachna vigintioctopunctata, S, latemaculates,
Rodalia amabilis, Brumoides suturalis and Propylea sp.

Gene Sequencing and DN A barcode generation
DNA Barcodes for the 13 species of
coceinellids, viz., Brumaoides suturalis, Chilocorus
nigrita, Cheillomenes sexmaculata, Coccinella
septempuncrata, Cocecinella iransversalis,

sz §7
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Cryptolaemus  montrouzieri, Curinus  coernleus,
Harmonia axyridis, Henosepilachna
vigintioctepunctata, Hyperaspis maindroni, Hleis
cincia, Rodolia amabilis and Scymnus  (Pullus)
Jatemaculas were generated by submitting all
relevant information to the iBOL{BOLD2.5) system.

Confirmations of these 13 species were done by
using the bioinformatics tools viz., MegaBLAST with
the already available data from online public domain,
for the first time submitting species viz., Brumordes
suturalis the confirmation has been done with the
nearest genus group. The e-value, penalty score and
the maximum query coverage have been taken as the
important measures to confirm the identity of that
particularspecies.

Annotation of gene was done using ORF finder.
The coding CDs span were predicted by ExPasy and
were looked for start codon and stop codon and for the
frames were the coding region were present. Based on
the BlastX result, the actual [rame where the coding
region was present has been considered, Using
Bioinformatics tools the sequences were translated to
protein coding sequences and the GenBank
submission was made by New BANKIT,

Phylogeny of Important Coccinellids

The phylogeny of thirteen species of

coceinellids was generated based on molecular
character by bioinformatics tool. Mitochondrial gene
of Cytochrome ¢-Oxidase-5 gene has been taken as
marker gene to generate the phylogeny tree (fig. 28).

The sequences were aligned by means of

bioinformatics tool ClustalW 1.5, and the consensus
was generated. Based on the guide tree developed
from the Clustal W analysis the phylogenctic tree was
constructed based on Neighbor Joining method using
MEGA software. The bootstrap value and maximum
parsimony were taken as imporfant parameters to
construct the free.

The phylogenetic tree shows that, two clades
viz., Rodalie amabiliy and all other coccmellids inone
clade, but further they are sub divided into different
clades. Among the coccinellids belong to the second
clade, Henosepilachna viginttoctopunctata  has
separate branch from the rest of the coceinellids. In
this phylogenetic tree, Brumoides suturalis and
Harmonia axyridis are having very close relationship
to each other by showing the bootstrap supportas 100
and they might be the newly formed group since they
are found in the top of the topology.
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Fig. 28. Phylogeny of Important Coccinellids

Molecular identification of promising Bacillus
spp. effective against Ralstonia solanacearum
Bacterial DNA of six promising Bacillus spp.
were isolated using the HiPurA genomic DNA
isolation kit from HiMedia (Mumbai). These six
isolates ol Bacillus were identified through Tos rDNA
analysis (Table 3). Amphification of 165 rRNA gene

Fig.29. Agarose gel showing 16S rRNA amplification of
1.5kbh M-1 kb DNA ladder; lane I-NBAIl 63; lane
2- NBAII 7; lane 3- NBAII 25; lane 4- NBAILL 71 lane
5-NBAII33; lane 6- NBAII 65
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was performed from the genomic DNA of bacteria.
Purified PCR products were sequenced by Chromous
Biotech (Bangalore) usingl6S sequencing primer.
Similarity search of the 168 rRNA sequences was
done using the BLAST function of NCBI Genbank.
The 165 rRNA sequences were aligned with other
Bacillus sp.165 tRNA sequences oblained from
Genbank using Clustalx software. Amplification of
16S rRNA gene was performed from the genomic
DNAof'six bacteria. PCR products were visualized in
agarose gels showing the amplification of 16S rRNA
genewith 1.5 kb (Fig.29).

Table 3. Identified Bacillis isolates and their accession

numbers

Bacillus Identified Accession
isolates species Number
NBAII-33 Bacillus cereus HQ162491
NBAII-63 Bacillus megaterium | HQ162492
[NBAII-25 Bacillus subtilis HQ162493
NBAII-7 Bacillus cereus HOQ 162494
NBAII-71 Bacillus cereus HQ162495
NBAII-65 Bacillus megaterium | HQ162496

Molecular characterization of indigenous Bt
strains

PCR studies showed that Cry/ and Crv2 Genes
were present in PDBC-BT1, PDBC-BT2 NBAII-
BT3, NBAII-BT4, NBAI-BT3, and NBAIIB-TG4
(Table 4 and Fig. 30 & 31). Specific Cry primers
showed that Cryf Aa was not detected in NBATT-BT4
and NBATI-BTAS. Cry/Ab and Criv/ Ac were present

BTT BIZ BY3 Hor ETE

BTVK " OTAS BTGS

Fig, 31. PCR analysis using Cry 1Ac Specific Primer

Table 4. Cry genes detected in indigenous Bacillus thuringiensis isolates

Cry

TIndigenous Bt isolates

genes
analyzed
by PCR

PDBC
-BT1

PDBC-
BT2

NBAII
-BT3

INBAII
-BTS

NBAIL
-BTG4

NBAIL
-BTAS

NBAII
-BT4

Cryl

Cry2

CryTAa

CrylAb

CrylAc

CrylC

CryID

CrylE

CrylF

CrylG

CrylH

Cryll

AN PR L P L ) 9 Y R N D
NS I A I A SRS RN N EN
LA A S AL S L LY

Cryl9

ARV RN R R WA WE R WES Wi
A S R I LN ESENES
PSR = NSNS
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in all isolates. Cry1C and Cry 1D were detected only
in NBAII-BT-4. CrylE was not present in NBAILL-
BT-4 and NBAI-BTG4. Cry1F and Cry19 were not
detected in any of the isolates. Crv 1] was present in all
the isolates which is supposed to have dual toxicity
(Lepidoptera and Coleoptera).

The spore-crystal mixture of the native isolates
and the reference strains were analyzed by SDS-
PAGE. BT1, BT2, BT3, BT5, BT-HD |,.BT ASSAM
BT G4 isolates produced major proteins of 130 and
60kDa consistent with the cryf and crv2 genes.

The sequence analysis of the CryfAa gene PCR
product of the indigenous B. thuringiensis isolate
PDBC-BT1 showed that it had 97% mateh with the B
thuringrensis strain BLB1 (GenBank Acc.
GU322940), The CriAa gene sequence of PDBC-
BT2 had 99% similarity the BLB1 strain. The CrvlAc
sequence of NBAII-BT3 had only 68% match with
the B. thuringiensis strain 33299-1 (Acc.
GU446674.1) which could imply that it could harbour
a novel Ciy/Ac gene. The CryfAa gene of NBAITT-
BT5 had 94% matching with the BLB1 strain. The
Cryl Aa gene of NBAII-BT-G4 had 99% with BLBI
but the complete sequence had 100% similarity with
B, thuringiensis strain Brod Cri/Ea% implying that
the strain is different from others.

GenBank submissions of partial sequence of Cryl
gene of Bt

Partial sequence (completely aligned) of ery LAb
genc of the indigenous Bacillus thuringiensis isolates
PDBC-BT! (Acc. No. JF501454), PDBC-BT2
(JF501455), NBAII-BTS (JF501456) and NBAII-
BTAS (JF501457) submitted and accession numbers

A. coneides and A. eligospora have shown 90-98%
maortality of Meloidogyne incognitg and
Rotvienchulus veniformis. These isolates exhibited
high per cent infection of egg masses and eggs under
in vitro and in vive against root-knot and reniform
nematode

: i T ?
Fig. 32. Cercospores (40x) of A. coneides isolaied from
nematode egg masses

Molecular identification of nematode-derived
antagonistic fungi

Genomiec DNA from isolates of Arthrobotrys
oligospora, A. conoides and Dactvlella oviparasitica
were used for PCR analysis and amplification of
segments of beta-tubulin gene (Fig, 33). Based on the

L & 3

4 5 & 7 & 8

1500%p|

' sy : 4 E00bhp
assigned. The protein sequence obtained by blasi(n) 700
e 1116 EO0hD
was also submitied. o cooby
Molecular identification and cataloguing of EPN ;EQEH
- . . - . i - DD
Molecular identification using (multi-loci) 1TS Nnh:
and COI gene analysis approach has been devised for Looby

Steinernema carpocapsae strain. NBAII-SC11,
Steinernema ahbasi isolate NBAII-SAL,
Heterorhabditis hacteriophora isolate NBATI-Hbb4,
Heterarhahditis isolate NBAII-Hil and
Photorhabdus luminescens isolate HiP3.0.

indica

Nematode-derived fungi and bacteria for
exploitation in agriculture

One new isolate of Arthrabotiis connides (hig,
32) was collected from the galled and root-knot
nematode -nfected roots and soil mix of commercial

palyhiouse in Nelamangala. Under in vitro conditions,

Fig. 33. Amplified products of virulence gene coding for serine
protease in isolates of B chlamydosporia and identification
gene beta tubulin in isolates of A, oligospora, A. conoides and
Dactylella oviparasitica. Lane 1, DNA Marker(): Lane 2,
Alkaline protease gene from £ chifamydosporin NBAII
PC/APL (15490p); Lane 3, Alkaline serine protease gene from
P chlamydosporie NBAIL PC/VCI (1549%p); Lane 4. Beta
tubulin gene from A, eligospora NBAIL AOL (567); Lane 5,
Beta tubulin gene from A, conoides NBAILACL (367bp); Lane
6, Beta tubulin gene of B chlamydosporia NBALL PC/APL
(App. 270);Lane 7, Beta tubulin gene of B ehlampdosporia
NBAIl PC/VC1  (App. 270): Lane 8, ITS region of D
oviparasitica (475 bases); Lane 9, 100bp marker.
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molecular size of the respective amplicons, the fungal
identity was confirmed.

Molecular identification of root-knot nematodes

PCR amplification of conserved ITS regions of

DNA samples extracted from the root-knot
nematodes collected from Mandya and Bangalore
were sequenced and submitted to NUBI gene bank
and were used for the identification of root-knot
nematodes (Fig. 34).

750 bps

Fig. 34. Amplified products of 285 r RNA - I'TS region
of Meloidogyne species. (Lane 1 - 1Kb Marker: Lane
2 - Melvidogyne (Attur tomato); Lane 3 - Meloidogyne
(Attur brinjal); Lane 4- Meloidogyne (Maddur paddy):
Lane 5 - Meloidogyne (Maddur Okra).

Mode of action and virulence factors of the isolates
of P lilacinus and Pochonia chlamydospoeria
against root-knot nematodes

Giene coding for serine protease, responsible for
virulence against root-knot nematode eggs and egg
masses, was amplified from the isolates of P
chlamydosporia (Fig. 35).

Sering  profease, collagenase and chitinase
enzvmes responsible for virulence against root-knot
nematode eggs and egg masses, were detected in the
1solates of £ lilacinus and P ehlamydosporia under in
vitro (Fig. 36). Enzymes and their activities were
detected through zomes of clearance in the media
inoculated with specific fungal dises. The activities
were variable with different fungal cultures indicating
the differences m their contents and subsequent
differences inbioactivity,

Al
- S
GO0bp
SO
400y
300bp

200bp
10Gbp

Fig. 35 : Amplified products of virulenee gene coding
for serine protease in isolates of B chlamydospoeria and
identification gene beta tubulin in isolates of A.
oligaspora, A. conaides and Dactylella oviparasitica.
Lane 1, DNA Marker(); Lane 2, Alkaline protease gene
from B cllamydosporia NBAL PC/APL (1549bp): Lane
3. Alkaline serine protease gene from £ chlamydosperia
NBAII PC/VCI (1549bp): Lane 4, Beta tubulin gene
from A. oligospora NBAIlI AO1 (567): Lane 5, Beta
tubulin gene from A. coneides NBAIL AC1 (567bp);
Lane 6, Beta tubulin gene of P cldamydosporia NBAIL
PC/APL (App. 270):Lane 7, Beta tubulin gene of P
cldamydosporia NBAIL PC/VCL  (App. 270): Lanc 8,
I'TS region of I\ oviparasitica (475hp): Lane 9, 100bp
marker.

Fig. 36. Clearance zone in casein-rich medium by
the A. oligaspora and P. chlamydosporiu

5.2. All India Co-ordinated Research Project on
Biological Control of Crop Pests & Weeds (AICRP
on Biological Control)

5.2.1. Studies on plant disease and nematode
management

NBAII
Promising Pseudomonas isolates against
Meloidogyne spp.

Fifteen isolates of Pseudomonas spp. were

obtained from infected egg masses of root-knol
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nematode, Meloidogyne spp. collected from brinjal
and tomato plants. Seven isolates were found
inhibitory (o second stage juvemiles of root-knot
nematode under im-vitro condition and isolates
NBAI-2 and NBAITI-5 resulted up to 83.3% mortality
of juveniles of Meloidogyne spp.

Management of soil-borne diseases in rain-fed
pulses and oilseed through saline-tolerant
antagonistic bacteria

Saline-tolerant antagonistic bacteria were
selected from the culture collections of NBAILI (under
NAIP project) for in vifro and field testing in
groundnut, chickpea and pigeonpen. The organisms
selected for testing in rain fed crops were
Pseudomonas putida (3 strains), P. plecoglossicida (2
strains), 22 fluorescens (2 strains), Alealigenes. sp.and
Pseudomonas sp. Highest vigour index of 4600 was
observed in the plants treated with P, purida (RPF-9).
Under saline amended conditions highest vigour
index of 4020 was observed again with plants raised
from seed treated with P putida (RPF-9). The lowest
(569) was in control.

Management of bacterial wilts of Brinjal caused
by Ralsionia selanacearum through Bacillusspp.

A combined application  of the tale based
formulation of B megaterium NBAIT 63 (10" cfu/ml)
as seed treatment (4g kg of seed), soil application (5g
(kg of soil), seedling root dip (10g /L of water) and
foliar spray (10g /L of water) in combination resulted
in 51 percent reduction of bacterial wilt in brinjal.
Good root and shoot growth of the brimal plants were
recorded due to application B. megaterium (Fig 37),

Fig. 37. Effect of B. megaterinm on root and shoot
growth of brinjal plants; A and B-Plants treated with
B. megaterium; C-Control (pathegen inoculated)

GBPUAT

In vitro sereening of antagonists for tolerance to
abiotic stresses (i.e. cold, drought, salinity) and
their performance under rain-fed conditions.

One hundred isolates of Trichoderma coded as
T-1 to T-57 and Th 51-93 from different farming
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situations in the hills (Uttarakhand) and plains of

North India were collecled and screened in vivo for
their tolerance to cold, drought and salinity. All
isolates showed tolerance to varving degree of pH,
whereas isolates T-13, T-14 | T-50 and Th-68 were
tolerant to temperature, isolates T-1, T-4, T-5, T-9, T~
12, T-13, T-14, T-19, T-33, T-39, T-30, T-55, T-37, Th-
56, Th-60, Th-61, Th-69, Th-70 &Th-82 were tolerant
to salinity, 1solates T-1, T-5, T-9, T-11. T-13, T- 14, T-
19, T-33, T-36. T-39, T-50, T-56 & T-57 were tolerant
to moisture and isolates T-14, Th-36 and T-37 for
PGP activity (rice) were found best.

Trichoderma resistant to salinity

In wheat, Th-14 was the most effective in
improving germination percentage (33 % increase
over control) followed by Th-19 and Th-13 under
saline conditions, Seedlings raised from seeds
bioprimed with Th-14 followed by Th-19 had
significantly higher shoot (25% and 21% increase
over conirol, respectively) and root lengths (3 1% and
28% increase over control, respectively) compared to
other treatments under both normal and saline
conditions. Total cholorophyll content and membrane
stability index were reduced in untreated plants m
comparison to treated plants at all stress levels. The
highest chlorophyll content (2.41 mg/g frwt.) and
membrane stability index (63.34) was recorded in Th-
14 treatment followed by Th-19 (2.27 mg/g frwt.
chlorophyll content and 63.27% MSI) under salt
stress, The treatments Th-14, Th-19 and Th-13
showed lower accumulation of MDA content whereas
proline content and phenolics were higher in treated
plants under both non-saline and saline conditions.
Highest MDA content was observed in untreated
plants at all stress levels from O dSm-1{1.93umol/g
frwt.) to 6 dSm-1(7.80umol/g frwt). indicating
maximum damage due to oxidative stress. In rice,
untreated plants were more sensitive to salt stress.
Lengths and fresh weights of shoot and root, number
of leaves, photosynthetic rate, chlorophyll
fluorescence. total chlorophyll content, SPAD value,
and MSI were reduced in control plants in comparison
to selected Trichoderma-treated plants. The MSI
decreased as salt stress level increased . The MSI was
reduced to more than 50% under 240mM NaCl
(38.04%) from 0 mM NaCl (84.74%), considering the
mean MSI of all treatments, MST was significantly
higher in Th-14 (63.34%) treated rice plants
considering mean at salt stress. Trichodernta treated
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plants had relatively higher levels of phenolics while
lower accumulation of MDA content. Data of yield
attributing characters like number of tillers, number
ol panicles, panicle length and 1000 grain weight, etc.
revealed that Trichoderma-treated plants performed
significantly better than untreated plants under both
normal and saline soils, Trichoderma treated
scedlings showed significantly higher expression
pattern for the genes as compared to untreated plants
with increase i salt concentration.

Trichoderma resistant to drought

All selected 1solates enhanced the water stress
tolerance of rice and wheat plants. In nice, Th 56 and
75 induced maximum tolerance to water stress,
Treatment of rice with Th 56 showed no sign of
wilting even at 5 DDS as against complete wilting of
untreated rice plants. In wheat. plants weated with Th
36 showed no sign of wilting even at 7 DDS. Drought
induced physiclogical and biochemical changes in
chlorophyll content, SPAD wvalue, photosynthetic
rate, stomatal conductance, membrane stability
index, proline content, MDA content and total
phenolics were delayed by drought tolerant
Trichoderma harzianum straing, Total chlorophyll
content and relative greenness (SPAD value) were
significantly decreased under drought stress from 3 to
9d in rice and 4 to 13d in wheat. Minimum reduction
in chlorophyll content and SPAD value was reported
inTh 56 and Th 75 at 9 DDS inrice and Th 82 and Th
S6at 13 DDS in wheat, Linnting watering from | 10 9
DDS intice and 4 to 13 DDS i wheat caused a severe
loss in membrane stability in untreated plants,
approximately 31 per cent and 53.6 per cent loss was
found m untreated rice and wheat plants, respectively.
However, significantly less fluctuation in MSI value
was observed i Trichoderma treated plants.
Minimum per cent loss in MSI value was recorded by
Th 56 in both rice and wheat. Photosynthetic rate and
stomatal conductance were significantly reduced
under drought stress in both treated and untreated
plants. However, treatment with Frichoderma
isolates suppressed the reduction in photosynthetic
rate and stomatal conductance as compared to control
in both rice and wheat, Chlorophyll fluorescence
(Fv/Fm) was severely affected under drought
conditions in untreated plants. Treated plants showed
comparatively less changes in Fv/Fm ratio under
limuted watering conditions as compared to untreated
control. Minimum reduction in chlorophyll

fluorescens (i 5 to

fluorescence was observed lor Th 56 in both rice and
wheat plants. Stress related compounds such as
proling, MDA, and hydrogen peroxide content
mmereased under drought stress in both treated and
unireated plants however, the increase was non-
significant in treated wheat and rice plants. Minimum
per cent increase over unstressed plants in proline,
MDA, and hydrogen peroxide content was recorded
in Th 36. A significantly higher level of phenolies
content was found in rice plants treated with drought
twlerant frichoderma strains as the conditions of
drought increased in comparison to untreated rice
plants. Expression profiling of some key genes
potentially involved under stress condition was found
directly correlated with biochemical and
physiological parameters studied in plants treated
with T-36. Only expression pattern of LOX was
unaffected by treatments.

Evaluation of Trichoderma in rice
(Kalanamak-3119Y and Kalanamak- 3131)
under rain fed conditions

Results of a field experiment laid at the organic
farming block of seed production center of
GBPUA&T, Pantmagar to evaluate the potential 20
isalates of Trichoderma on rice (cv Kalanamak-3119
during Kharit 2010 showed that isolates 14, 36, 68
and 69 were found bhest which showed no disease
incidence of sheath blight. No Yrichoderma isolates
was elfective against the stem borer, grass hopper and
leal folder. Among all isolates only T-75, T-82 and T-
89 performed best in terms of all the growth
parameters and yield of rice cv Kalanamak-3119.

Large scale field demonstrations of biocontrol
of plant diseases management

Rice

Large scale demonstration of biecontrol
technologies was conducted on organically cultivated
rice cultivars Taraori Basmati and Pusa -1460. The
biocontrol treatments included FYM colonized with
mixed formulation of Trichoderma harzianum +
Pseudomonas Tuorescens (@ 5 to 10 tonsha) or use
of vermicompost colonized with Pseudomonas
10 g'ha), seed treatment/
biopriming with mixed Formulation of TH + Psk (@)
10g/kg seed) and need-based spray of TH+PsF (@ 10
g/lyin fields affected with sheath blight,

The results indicated that though the yields were
shightly lower in biocontrol plots as compared to
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Table5. Large scale demonstration of biocontrol
agents on organically cultivated rice

AL

Rice Yield | Value|Value of

(kgfha) | Rikg)| yield
(T/ha)

Organic Taraori Basmati | 2,500 | 26.00 | 65,000

Organic Pusa-1460 3,500 | 21.00 | 73,300

Farmers practice Taraori

basmati 3,000 | 20.00 | 60,000

Farmers practice

(Pusa-1460) 4,000 | 16.00 | 64,000

farmers' practice, the organic fetched higher price
(Table 5).

Several Organic Farmers Associations are
{ollowing biocontrol technologies in rice for the past
cight years overan area of 500 ha for the management
ofrice diseases.

Vegetables

Large scale field demonstrations on biocontro]
technologies under low input system in Uttarkhand
hills m two districts. namely Pithoragarh and
Chamoli was condueted. The BIPM package
included: a) solarization of nursery soil: b) seed
treatment with mixed formulation of 7. harzianum
PBAT-43 and P fluorescens PBAP-28 (@ 10g/kg
seed: ¢) Seedling dip in mixed formulation of T
havzianum PBAT-43 and P flucrescens PBAP-28 (@
[0g/1; d) use of vermicompost colonized with 7
harzianum PBAT-43 and P fluorescens PBAP-28: )
2-3 gprays of muixed formulation of I horzianum
PBAT-43 and P fluorescens PBAP-28 (@ 10g/1: 1-2
sprays of soluneem which was compared with
farmers' practice.

W0 z011
m Yicht increase (%) over lanmers practice
a5
L]
L] E S _
A
2%
0
15 I8
10 -
5
3 . !
Chil Tomato  Capucum  Cabhape Paa o Fresch
bean
Fig. 38. Impact of BIPM package on yield of

vegetablesin Uttarakhand hills

Average values of pooled results demonstrate that
in all the vegetables the biocontrol technologies were
found to increase the yields as compared to farmers
practice. The pooled results indicate that in tomato up
to 38.5% yield was observed as compared to farmer's
practice (Fig. 38). In capsicum also the increase in
yield was as high as 38.5%. In chilli up to 33%
increase in vield was observed as compared to the
farmer's practice. Cabbage and pea also showed the
saime trend with increase in vield ranging from 9.3-
35.2 % and 10.0 - 34.5 respectively in different
farmer's fields.

MPRYV

Biological control of plant parasitic
nematodes in Pomegrante

A field experiment was conducted on [our year
old pomegranate (var. Bhagwa) orchard in farmers'
field at village New Nirpur, (Dist. Nashik) to evaluate
the biocontrol agents agamst the root knot nematode.
The bivagents, Pseudomonas fluorescens (1w 20 g/m’
(10" sporesig). Trichoderma viride (@ 20 g/m’

Table 6. Effect of Biocontrol agents on root knot nematode population and yield in pomegranate

| Treatment Nematode | No.of root | Yield ICBR
G yopulation/ galls/ 5 g (kg/ha)
00 em’ soil roots

P fluoreseens @ 20g/m’ 3100 14.0° 19,5007 1:21.8 !

T viride (@ 20g/m’ 3350 152 19,200° 1:199 |

Cartap hydrochloride 4G @ 0.3 g a.i./m’ 345.0° 18.5" 18,800 . i
| Carbofuran 3G (@ 0.3 g al./m’ 320.0° 14.7" 19,1007 1:12.9 |
| Contral 720.0° »T 16.500" :

Means followed by a common letter in a column are not significantly different by DMRT (P=0.05)
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(10" spores/g), chemical pesticides ecartap
hydrochloride 4G @ 0.3 g a.i/m’, carbofuran 3G @
0.3 g a.i/m’ were applied in soil along with FYM at
Bahgr (blossom) treatment.,

The results revealed that all the treatments were
effective in reducing the root knot nematode
population in soil as well as in roots and increased the
fruit yield. Soil application of P fluorescens (@ 20
@/m’ was most effective in reducing the root knot
nematode population and root galls and increasing the
fruit yield of pomegranate over control with 1: 21.8
ICBR, It was, Tollowed by carbofuran 3G (@ 03 g
al./m and 7. viride (@) 20 o 1 (Table 6),

5.2.2. Studies on insect pathogens
NBAII

Entomofungal pathogens against Aphis
craccivora on cowpea

In a field trial at NBAII research farm. Attur,

entomofungal pathogens were cvaluated against
Aphis craceivora on cowpea. Among the four
entomofungal pathogens evaluated. application of I/
tecanii (VI-8 isolate) recorded the lowest aphid
population (32 3/plant) and highest yield (91 1kg/ha)
and was on par with monocrotophos (0.007%,)
(Table 7).
These entomotungal pathogens were found safe
against Cheilomenes sexmaculata as no mycosis was
recorded, however 1.7 - 3.1% mycosis was recorded
onthe larvae of Micromus rinidus.

Table. 7. Efficacy of entomofungal pathegens
against Aphis craccivora on cowpea

| No. of

Enhancing the efficacy of fungi against
Tetranychus urticae on five cucurbits

The bioefficacy of two pathogenic fungi, viz.
Acremonium sp. and Lecanicillium psalliotac, was
evaluated against Tetranvehus urticae on five
cucurbits, viz. ash gourd, hitter gourd, bottle gourd,
cucumber and ridge gourd, in three rounds of
experiments set up in the greenhouse at the Biocontrol
Research Farm, Attur, Bangalore, during 2010-11,

Data on the post treatment mite population
revealed that Acremoniton sp. was more effective than
L. psalliotae and that priorapplication of a wenkening
agent enhanced the efficacy of both the fungal
pathogens,
Bioefficacy of host- and non-host-derived
Hirsutella thompsonii isolates against
Phyllocoptruta oleivora om two citrus species

Field bioefficacy of both host- and non-host
derived Hirsutelfa thompsonii FE. Fisher isolates
against P oleivora was studied on orange and sweet
orange. Both H. thompsonii isolates were equally
effective in reducing the population of the citrus rust
mite on orange to an extent of about 82.0 per cent in
orange and 88.4 per cent in sweet orange,
Activated Br toxin assay against Helicoverpa
armigera

Six indigenous Bt namely PDBC-BT1, PDBC-
BT2, NBAIIB-TAS, NBATIB-TG4, NBAII-BT3 and
NBAII-BT4 were screened against H. armigera using
toxins activated by trypsin digestion. At 96h PDBC-
BT1 was the most toxic recording an LC., value of
0.8 pg/ml.

Treatment Yield of
aphids/ | cowpea
plant | (kg/ha)
Beauveria bassiana (Bb-5a) 41.27 g11% |
Metarhizium anisoplige (Ma-4) | 47.8" 822"
Verticillivm lecanii (V1-8) 32.3 a11*
Pa ;?L‘z'f:mij’( @8 fumasoroseus
(Pfu-1) 789 677"
| M:mUcmmplws_{{}_U(}"r"‘-'{:) 28.9" 1011°
[ Control 116.4° | 577 |
Fig. 39. Effect of liquid Bt spray on pigeon pea pod
damage
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Field evaluation of an indigenous Bt against
pigeenpea pod borer, Helicoverpa armigera

In a field trial on pigeonpea, application of 2.0
per cent hiquid formulation of NBAIT-BTG4 was the
most effective in reducing the pod damage and better
than endosulfan (Fig. 39).
'In vitro' screening of EPN

'‘In vitro' screening of two isolates of
Heterorhabditis from Maharastra and one isolate of
Heterorhabditis and  Steinernema from  Srinagar
against second and third instar grubs of Anomala
hengalensis revealed that all the four isolates
caused 100% mortality of grubs in 60-72 hrs up to a
depthof 1S em.

In vivo' mass production of EPN

The optimal temperature for growth, duration of
life cycle. larval biomass and fecundity of Galleria
ranged between 28 and 30 € at a relative humidity of
50-80%. The diets and the media were redesigned and
three modified diets supported the Galleria
mellonella larval production without any adverse
effects on fecundity, duration of life-cycle and larval
biomass and was cheaper than the standard diet by
38-56%.

For mass production of 8 cwpocapsae the
optimum initial inoculum was 109 Ls in Corcyra
cephalonica and 56 1Js in G. mellonella and for S,
feltiae it was 100 1Is for C. cephalonica and 32 s for
G. mellonella. Heterorhabditis bacteriophora
numbers increased as inoculum level increased in C.
cephalonica whereas 36 1] was optimum in .
mellonetla. Overall, production levels of the EPN
were higher in (. mellonella compared o C
cephalonica.

"In vitro' production of EPN

Prior inoculation of symbiotic bacteria into
Wout's medium. soy flour + dog biscuit medium or
dog biscuit medium was found to enhance the yield
and rate of multiplication of . carpocapsae, S. abbasi
and M. indica.

Performance of NBAII isolates of EPN

‘I vitro' studies were carned out with wettable
powder formulations of H. indica against 20 late
instar larvae of G. mellonella, €. cephalonica,
Helicoverpa armigera, Spodoptera litura and
Phuella xylostella n Pein plates. The median lethal

concentration (LC, ) of wettable powder formulation
of H, indicea at 52h post-inoculation was 32 s (Y=
6.12+4.18X),47 s (Y=-14+087 X}, 112 s (Y=
374 +1.87 X)) and 158 lls/larva (Y=-6.8] + 3.14 X)
for final instar larvac of G. mellonella. P xylosiella, S.
fitura and H. armigera, respectively, A positive
correlation was observation between the dosage of
wettable powder of f. indica and mortality of G.
melloneila and a negative correlation hetween the
dosage and the time of mortality. The optimum
dosage levels differed among different host insects.

Heterorhabditis indica and S, carpocapsae
obtained from G. mellonella, C. cephalonicaand root
grub exhibited better infectivity in shorter duration
against G. mellonefla and root grub compared to the
progeny obtained trom H. armigera, S. litura and F
xvloseella.

Shelflife of EPN formulations

Wettable powder formulations of
Heterorhabditis indica and H. bacteriophora with a
shell-life of 8-10 months were developed (Fig. 40)
and applied for TP protection through patent
application (Patent application No, 3094/CHE/2010).
Shelf-life of the WP formulations of both the
nematode species was consistent with more than 90%,
viability at 8-10 months which reduced to 88% at
10-12 months,

Fig. 40. Shell-life of H. indica wettable formulation in
terms of bioefficacy against G. mellonella

Field evaluation of EPN against root grubs of
arecanut

Field evaluation of wettable powder and agueous
formulations of H. indice and §. abbasi against root
grubs, Lewcopholis lepidophora, Anomala
hengalensis and L. bwrmestrid in arccanut field at
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Sulya and Banakal was carried oul. Heterorhabdiiis
indica and 5. abbusi recorded root grub mortality in 6
and & days. respectively. The EPN established well in
treated fields and recovered in large number from
treated soils up to 12 months and effectively
controlled the root grubs apart from promoting fresh
roots and foliage with recovery of treated plants
(Fig.41).

Reduction in rootgrubs/plant In EPN treated & chemlcal
~ control - Location 1
- Grub (%) H Indica |
Reduction In grubsi —B— Grub reduction (%) Imidacloprid
50
T - T
10 =
10 ___./_ —=
o
dui10 Sept.10 Oct.10 Dec.10
= — |

Fig. 41. Efficacy of EPN in reducing root grubs in
arecanut field at Sulya.

In a second field trial, seven EPN isolates,
H. indica isolate NBAII-Hi0l, H. indica isolate
NBAII-Hi03, H. indica isolate NBAII-Hi05,
H. bacterivphora isolate NBAII-HbbO!, S
carpocapsae, 8. feltiae and S. abbasi gave consistent
reduciion (40-46% over control ) of grub populations.

In a third field wial, application of wettable
powder formulations of EPN between last week of
June and 1" week of July (immediately afier pre-
monsoon shower) in arecanut fields of Karavali and
Malnad. Kamataka established EPN in advance and
recorded higher grub mortality (grub size <1.5 em)

TARI
Isolation and characterization of Bt strains
from the soil samples

Soil samples were collected from several places in
northern India and ten Bt strains (GTG-1 to GTG-10)
were isolated. Laboratory evaluation of these Bt
strains against Chile parteffus revealed that seven
days after the treatment, the mortality of the larvae
ranged from 8.9t 31.0.

SBI
Interaction of Entomopathogenic fungi (EPF)

with fungal antagonists and nematophagous
fungi (Colony growth)

The colony growth of B. bassiana, B.
brongniartit and M. anisopliae, Verticillium
chltamydosporium, Paecilomyces lilacinus.
Trichoderma vivide, T hurzianum in the presence of
cach other in 28 combinations was studied. All the
species had negative impact on the growth of 5.
bassiana in varying degrees of which B. brongniartii
was the most tolerable, B, brongniartii initially
benefilted by companion fungi but by day 12, showed
slower growth due to competition from all species of
which B. bassiana was the most compatible. For M.
antsopliae. V. chlamvdosporivm was most
companionable to grow with.

There was complete inhibition of growth of the
three EPF in the presence ol both of Trichoderma
species throughout the growth period. Unlike
frichoderma spp.. nematophagous fungi were less
mhibitive to entomopathogenic fungi. 77 viride was
most harmful w V. ellamvdosporium. Except
Trichoderma spp.. other fungl species were not
interfering with the growth of P filacinus during the
entire period of observation. The effects of
competition were less severe when the colony plugs
of target fungi were inoculated farther away from
each other on dual culture plates.

Interaction of EPF with fungal antagonists
and nematophagous fungi (Sporulation)

The three EPF, two fungal antagonists and two
nematophagous fungi were tested for their ability to
sporulate in the presence of each other by inoculating
them together in potato dextrose medium which was
compared with their ability to sporulate when
inoculated individually.

B. bassiana was compatible with M. anisoplice
and V' ehlamydosporium. Beaveria brongniartii was
the most tolerant of the species tested except the
nematophagous fungi. When inoculated 1ogether,
sporulation of M. amsopliae and B bassiana was
mutually unaffected indicating their compatibility.
Both the nematophagous fungi and Dachoderma spp.
were inhibitive to M. anisopline. In general, the
EPF were more compatible with each other than with
the fungal antagonists and nematophagous fungi
during fungal growth and sporulation. On the other
hand, all the EPF were highly inhibitive to V
chiamydosporium but not to P {ilecinus during
sporulation. Among all species of fungi tested, both
species of Trichoderma were highly mhibitive to
sporulation of P lilacinus.
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Metarhizium anisopliae and P lilacinus were
highly adverse to the sporulation of .
chlamyvdosporium while the Trichoderma spp. were
compatible. On the contrary P [ilacinus was
unaffected by EPF while it was inhibited by
Trichoderma spp. the most, All species aftected 7
virtde with M. anisopliae bemng the least competitive.
However, T harzianum was unaffected by most
species except T, viride followed by P lilacinus.

Colony growth in the presence of
agrochemicals

Observations on the radial growth of the EPF
showed toxic effect of metribuzin, carbendazim and
chlorpyriphos though there was distinct influence of
combination of species B. bassigna was grown with.
on the levels of its vulnerability to the chemicals.
Growth of mycelium in all three EPF was enhanced
by imidacloprid and acephate which compensated
even forthe species competition,

Sporulation in the presence of agrochemicals

[n terms of sporulation, B, hassiana was the most
tolerant to the agrochemicals tested followed by M.
anisopliae. Among the agrochemicals iested,
Pendimethalin and Carbebdazim were completely
inhibitive to all the three EPF. Further, B. brongniartii
was hyper sensitive with zero sporulation when
exposed 1o chlorpyriphos and acephate, Chemicals
safe to B, bassiana were malathion and imidacloprid.
The atrazine and insccticide acephate were
moderately safe to B. bassiana.

Beauveria bromgniartii was sensitive (o all
chemicals barrmg Malathion (2,08 x 107/100ml).
Imidacloprid and atrazine were moderately safe.
Atrazine was the safest and also stimulatory to the
sporulation of M. anisopliae.

5.2.3. Biological suppression of sugarcane
pests

Demonstration of efficacy of Trichogramma
chilonis and Cotesia flavipes against the plassy
borer, Chilo tumidicostalis -AAU-J

Large scale demonstration of effectiveness of T
chilonis against the plassy borer was carried out in a
farmers' ficld on Dhansiri variety at Buragaon village
in Golaghat district covering an area of 200 ha. In
farmer's practice, endosulfan 35 EC @ 3mi/dil was
applied four times during June to September; Eleven
releases of T chilonis (@ 50.000/ha/release at 10 days

AR

102

interval from June to November 2010 reduced the
damage on the cane, however it was on par with the
farmers' praciice (Fig. 42).

= Biocontrol = Farmers practice

| o

0
' _ B
[ @

Pre-trestment infested  Post-treatment infested
cane|%}

Yieldt/hs)

cane(%}
Fig. 42. Evaluation of Trichogramma chilonis ngainst.
plassy borer

In another demonstration. four releases of
C. flavipes (@ 500/ha from June to September al
monthly mterval on one hectare sugarcane (var.
Dhansiri) at village Khonikar gaon (Golaghat district)
reduced the plassy borer damage from 29.45 to 24.15
with cane vyield of 63.8 vha, whereas the farmers'
practice reduced the cane damage from 25,41 1o 15.74
with the cane vield of 70.4 t/ha.
Evaluation of temperture-tolerant Trichogramma
chilonis against the sugarcane internede borer
(INB)-MPKV

An experiment was conducted to evaluate
T chiloniy temperature-tolerant (TTS) and (SAS
strains) against the internode borer on sugarcane (var.
Co 671). The results revealed that six releases of T
chilonis (TTS strain) (@ 1 lakh/ha/release was more
effective in reducing the pest incidence and
increasing the cane yield than T chifonis (SAS) strain
(Table §).

Table8. Efficacy of Trichogramma chilonis
against INB on sugarcane

INB Incidence
Treatment Pre- | Post- Yield
release| release | (kg/50 canes)
T, chilonis TTS @ |
I lakh/ha 40 | 69 80.9° |
T, chilonis SAS (@
I lakh/ha 39 | 141" | 846 |
Untreated control 41" | 286 70.4" :

Means followed by a common letter in a column are
not significantly different by DMRT (P=0.05)
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Pooled analysis of three years data revealed that
six releases of TTS of T. chilonis @ 1 lakh adults/ha
was significantly superior to SAS strain of the
parasitoid recording 7.3% incidence of INB in
sugarcane ind 85.9 kg yield per 50 canes (Table 9).

Table 9. Efficacy of Trichogramma chilonis against
INB on sugarcane (Pooled data from 2008-
(9, 2009-10 and 2010-11)

INB Incidence

Treatment Pre- | Post- Yield
release| release | (kg/50 canes)

T chilonis TTS @

| lakh/ha 3.6° T 85.9"

T. chilonis SAS (@

1 lakh/ha 3.9 | 132 799

| Untreated control 40" | 265 740"

Means followed by a common letter in a column are not
significantly different by DMRT (P=0.05)

Survey and assessment of impact of natural
enemies on incidence of sugarcane woolly
aphid (SWA)- MPKV

The mweidence of SWA and 1ts natural enemies
were recorded in Pune, Satara, Sangli, Kolhapur,
Ahmednagar. Nashik, Dhule, lalgaon, Aurangabad
and Jalna districts of Maharashtra. The sugarcane
fields were surveved during July to Octeber, 2010,
The pest incidence was observed in August-
September in Kasarsai, Pawananagar, Daund,
Kalamb, Indapur areas in Pune district, Krishna
riverside fields in Limb, Kidgaon, Udtare, Bhuinj.
Vadagaon Haveli, Koparde, Padegaon areas of Satara
district and fields at Panchaganga riverside in
Kolhapur, but at low intensity. It was followed by the
occurrence of predators like Dipha aphidivora (0.8-
2.1 larvae/leaf), Micromus igorotus (1.8-5.6
grubs/leaf) and syrphid, Eupades confrator (1-2

larvag/leaf) in September-October, 2010, The
parasitoid, Encarsia flavoscutelium was observed at
Paedgaon, Dist. Satara. Thus. itis ¢lear that the natural
enemies of SWA have established well i western
Maharashira suppressing the pest incidence
below EIL.

Demonstration on the efficacy of temperature-
tolerant strain (TTS) of T. chilonis against the
early shoot borer of sugarcane: PAU

Large scale field demonstration of 77 chilonis
against the early shoot borer O infuscatellus was
carried oul at village Haripur and Mohalon (Distt.
Jalandhar) and the results compared with chemical
control. The plot size was 20 ha and the parasitoid.
T chilonis was released 8 times at 10 days interval
during April to June (@ 50,000 per ha. In chemical
control, cartap hydrochloride (Padan 4G) @ 25 keg/ha
was applied 45 days after planting.

The incidence of early shoot borer was reduced
by 7. chilonis release and it was on par with chemical
treatment ( Table 10). The mean per cent reduction of
shoot borer incidence over control was 56.4%. There
was no significant difference in cane yield in the
parasitoid-released and chemical control plot,
however the cost-benefit ratio wasg higher in
parasitoid released plot (1:19.2).

Demonstration of T. chilonis against stalk
borer of sugarcane: PAU

A ficld demonstration on efficacy of T. chilonis
for the management of Chilo wuwricilius was
conducted over an area of 40 ha at village Chachrari
(Distt. Kapurthala). T chilonis was released |2 times
at 10 days interval during July to October @ 50.000
per ha. The incidence of stalk borer was significantly
lower (3.1%) in the release field in comparison to
vontrol (7.5%). The per cent parasitisation was
significantly higher in release fields (57.2%) as
compared to control (3.6 %4).

Table 10. Demonstration of T. chilonis (temperature-tolerant strain) against C. infuscatellus

Treatments ~ Incidence of Per cent reduction Yield Cost:Benefit
C. infuscatellus (o) over control (kg'ha) ratio

T chilonis (TTS) 6.8 56.4 71,700 1182

Padan (@2 5kg/'ha 6.5 583 72,600° 178

Control 15.6" - 65.300°

Means followed by a commeon letter in a column are not significantly different by DMRT (P=0.03)
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Table 11. Demeonstration of 7. japonicum (temperature-tolerant strain) against S. excerptalis

Treatments Incidence of Parasitism Yield Cost:Benefit
8. excerptalis (%) (%) (kg/ha) ratio

1! japonicum (temperature

tolerant strain) 50.000/ha 6.7 343 72420 1:20.6

Chemical control (Thimet 10G

@ 30 kg/ha) 6.3" 2.7 73,170 1:6.5

Control 14.8" ar 65,540"

Means [ollowed by a common letterin a column are not significantly different by DMRT (P=0.05)

Large scale demonstration of eftectiveness of 7
chilonis against stalk borer over an area of 4500 acres
was carried out in collaboration with three sugar mills
of the state i.e. Doaba Co- operative Sugar Mills Lid.
Nawanshahar, Morinda Co- operative Sugar Mills
Lid. Merinda and Nahar Sugar Mills Amloh. The egg
parasitoid, T chilonis was released from July to
October in all the three mill areas at 10 days interval
@ 30.000/ha. The incidence of C. auricifius in IPM
felds ranged from 0.67 1o 7.5 per cent whereas in
control itranged from 1.43 to 23.5%. The reduction in
cane damage over control in these three mills ranged
from46.3 10 68.1 percent,

Demonstration with temperature-tolerant
strain of I. japonicum against top borer: PAU

Large scale ficld demonstration of temperature-
tolerant strain of 7. japonicum against the top borer,
Seirpophaga excerptalis was carried out at Gohawar
and Paddi Khalsa (Distt Jalandhar) and the resulis
compared with chemical control. The parasitoid, T
Japonieum was released 8 times at 10 days interval
during April to June (@ 50.000 per ha. In chemical
control. phorate (Thimet 10G) (@ 30 kg'ha was
applied during the last week of June. T. japonicum
reduced the incidence of top borer and enhanced the
cane yield, however it was on par with chemical
control. The per cent parasitism in the released plot
was 34.3% with a higher cost:benefit ratio of 1:20.6
(Table 11}.

Large scale demonstration of effectiveness of T
Japonicum against top borer, Seirpophaga excerptalis
over an area of 1000 acres was carried out in
collaboration with two sugar mills of the state ie,
Doaba Co- operative Sugar Mills Ltd. Nawanshahar
and Morinda Co- operative Sugar Mills Ltd, Morinda.

The egg parasitoid. T japonicum was released from
mid - April to end — June. at 10 days interval @ 50,000
per ha, The incidence of Scirpophaga excerptalis at
Nawanshahar and Morinda in release fields was 1.6
and 0.6 per cent respectively. The reduction in
damage by top borer over control in these two mills
was 54.2 per cent,

Evaluation of heat tolerant strain of
T. chilonis : SBI

The parasitization efficacy and per cent adult
emergence of heat tolerant strain (HT) of T chilonis
were assessed in the laboratory and pot culture agamst
the factitious host Corcyra cephalonica and native
host sugarcane shoot borer (SB), Chile infuscatellus
and sugarcane internode borer (INB), Chilo
sacchariphagus indicus. When tested under ambient
temperature in the laboratory the parasitism and adult
emergence of the HT strain and normal stram were not
significantly different while at 340°%¢ HT strain had
significantly higher parasitism and adult emergence
rates on all hosts tested (Fig 43), Similarly in pot

mHTstrain @ Normal strain

mespoIzed

L=

Coreyra

Fig. 43. Efficacy of heat-tolerant strain of T chiloniy
against sugarcane borers at 40°C
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culture. the host searching efficiency of the HT strain
was proven through higher parasitism on the trap
cards on 60 day old sugarcane plants.

Efficacy of the GV isolates of Chilo
infuscutellus in pot culture: SBI

The semi purified virus was sprayed on 30
days old sugarcane plants. The first instar larvae
of shoot borer were released on virus-sprayed
plants and were exposed to sunlight for 7 days.
The persistence of semi purified suspension of
Coimbatore and Karnal isolate of the GV was the
highest while that of Assam isolate was the
lowest (fig, 44).

Fortnightly collection of shoot borer larvae
from the control plot revealed the lowest
recovery of GV in April (14.3 %) and the highest
in October, 2010 (33.2%).
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Fig. 44. Efficacy of different GV |sulates against
sugarcane shoot borer

Mass production of GV of sugarcane shoot
borer: SBI

Of the all instars tested to improve virus harvest
while being reared on diet, late third instar with lower
inoculums or fourth mstar with higher inoculums
produced good results with and high per cenmt of
virosed larvae (> 83 %). Hence, it is absolutely
necessary to rear the shoot borer larvae in two steps
i.¢,, the larvae are to be reared up to 111*/1V" instar in a
set of diet and after inoculation with virus can be
ransierred to another set of diet for further rearing.
The standardization of mass rearing of shoot borer for

virus production resulted in a recovery of 37.5% of IV
instar larvae in group rearing while single vial rearing
of larvae resulted in a recovery of 75-80% in different
batches.

Efficacy of the combined application of EPF
against shoot borer: SBI

Mortality of 111" instar shoot borer larvae was the
lowest with B. bassiana application followed by B
hrongniartii and the highest when it preceded the
application of either 8. brongniartii or M. anisopliae
at 24 hr intervals. Except the combination wherein B.
bassiana followed the application of B. hrongniartii.
all other combinations tested gave equal or better
larval mortality rates. However severe competition
was observed in sporulation, Whenever B, bassiana
was applied with M. anisopliae either before or after
the latter, sporulation was the most affected.
Regardless of sequence of application, B. brongniartii
also affected the sporulation of A. hassiana bui to a
lesserdegree.

The combination of B hrongniartii with B,
hassiana preceding the former” application resulted in
maximum larval mortality rates. However, when the
B. bassiana application followed B. hrongniartii, the
larval mortality was reduced but still better than 8.
brongniartii used alone. All combinations of fungi
with B. brongniartii regardless of sequence unproved
the mortality rates than the mdividual fungus.
However, spore harvest per larva was highest only
when B. brangniaruii was used alone. There was no
sporulation of B, hrongniartii when used with M.
anisopliae cither before or after. The virulence of M.
anisopliae was neither reduced not improved by
either the presence of another fungus or its sequence
ol application. The mortality rates of shoot borer
larvae were statistically similar. Similarly, the spore
harvest per larva was also not affected seriously by the
other fungi except in the combination of M
anisoplize application preceded by B. bassiana
application.

In a pot culture experiment, the results revealed
that application of B. basstana and M. anisopliae
singly or in combmation were able to reduce dead
hearts significantly.
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Efficacy of combined application of EPF with
granulosis virus against shoot borer: SBI

in the laboratory and in pot culture experiments
were laid out for assessment ol efficacy of combined
application of the three EPF and granulosis virus
against third instar of shoot borer. The virus
predominated overthe EPF irrespective of the species
of EPF mvolved or the sequence of application. No
cadaver was covered with fungus mycelium or
spores. The same set of experiments was laid on pot
culture to assess the “dead hearts” i various
treatments. [n all combination treatments there were
significant reduction of dead hearts compared (o
treatments with single agent, Similarly the sequence
ofapplication did not an impact on the efficacy.

5.2.4. Biological suppression of cotton pests

Monitoring the biodiversity and outbreaks
of invasive mealybugs and their natural
enemies

AAU-Anand

Surveys in cotton fields revealed that the
parasitism on cotton mealybug by Adenasius
bhambawalei ranged from [5.66 10 21.15 % with an
average of 17.63 %. Initially 16.8 % parasitism was
found during the crop season which increased
subsequent weeks and attained a maximum of 26.7 %o
during the first week of October 2010. The highest
parasitism by 4. bambawalei was recorded at
Khandha {21.2 %) and the lowest at Bhilapur
(15.7%).  Aenasins bambawalei, a promising
parasiteid of the cotton mealybug was mass
multiplied successfully on Phenococcus solenopsis
raised on sprouted potatoes.

Monitoring the biodiversity and outbreaks of
invasive mealy bugs and their natural enemies
on field / horticultaral / medicinal and
aromatic crops

MPKY

Cotton (early and late sown), sugarcane, pigeon
pea, soybean, sunflower, ornamentals- rose,
marigold, hibiscus, hollyhock, acalifa. aboli,

o]

different weeds including parthenium were found to
be attacked with mealybug species viz., Phenucocous
solepopsis, Saccharicoccus sacchari, Planococcus
sp. and Paracoccus marginatus. In cotton, B
sofenopsis was noticed in October, 2010 and again
appeared in January-February, 2011 with high
intensity (9.5 mealy bugs/5 em shoot) in March, 201 1.
It was also observed on parthenium in these periods.
The pest was invaded by the parasitization of
Aenaesius  bambawalei as well as coccinellids.
chrysopids and brumoids. The mealybug
Saccharicoceus sacehari was very serious during
February-March, 2011 in Pune (Indapur. Baramati
areas) region. Ceccidohystriv insolita Green was
observed on perennial cultivar of pigeonpea
maintained at research farm of Botany as well as
Entomology Division, College of Agriculture, Pune.
Grape vine, guava, custard apple. sapota, papaya and
pomegranate were attacked by Aaconellicoccus
hivsutus,  Ferrisia virgata, Planococens sp. and
Paracoccus marginatus. The papaya mealybug
(PMB) was very serious and distributed in 6 districts
of western Maharashira. It was found to be
parasitisized by indigenous species of parasitoid.
Acerophagus papayae in the state, Besides, Subabul
was found attacked by unidentified species of
mealybug,

5.2.5. Biological suppression of tobacco pests:
CTRI
Studies on the influence of water quality on the
efficacy of Bt against Spodoptera litura

Bacillus thiringensis var. kurstaki was applied to
tobacco nursery with water of different EC and pH.
Seven days after spraying. there was no significant
difference in the damage Lo tobacco seedlings caused
by §. litura in different treatments. However control
recorded the highest seedling damage (32.13%).
Highest larval mortality of 5. litura was recorded
when 8.tk was applied in suspension at EC 2.0 dSm
(24.8%) (Table 12).
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Table 12, Effect of water EC on the efficacy of B,
thuringensis on Spodoptera lifura larvae

EC Seedlings damage | Larval mortality
(7 DAT) (%) (%)
E.C.0.5dSm 16.72" 21.36°
E.C.1.0dSm 1517 20,75
E.C.2.0dSm 14.89" 24.80°
E.C.4.0dSm 16.01" 2453
E.C.6.0dSm 16.26' 2297
DW 17.07" 20.50°
Control 32.13" §.55"

Means followed by a common lgtter in a column are not
significantly different by DMRT (P=0.05)

Seven days after spraying, there was
significantly lowest seedling damage (12.64%)
caused by 8. fitura and highest larval mortality of §.
liturar (29.97%) at pH 7. However control recorded
the highest seedling damage (27.01%) and lowest
larval mortality (13.44%) (Tuble 13).

Table 13. Effect of water pH on the efficacy of
B. thuringensis on Spodoptera litura larvae

pH Seedlings damage | Larval mortality
(TDAT) (%) (%)
pH 5 17.43° 19.52"
pH& 15.42° 25.04"
pH7 12.64' 29.97°
pH& 15.65" 26.78%
pHY 187" 16.34"
Distilled Water 13.12" 27.68"
Conirol 27.01° 13.44"

Means followed by a common letter in a column are not
significantly different by DMRT (P=(1.05)

Studies n the influence of water quality on the
cfficacy of Beauveria buassiama against
Spodoptera litura

Beauveria bassiana@ 10 spores/ml was applied
10 tobacco nursery with water with different EC and
pH. Seven days after spraying, there was significantly
lowest seedling damage (18.37%) caused by 8. fitura
at EC 0.05 dSm and highest larval mortality of .
litura (24.53%) at EC 1.0 dSm. However control
recorded the highest seedling damage (34.42%),
whereas lowest larval mortality was recorded at EC
6.0dSm (7.14%) (Table 14).

Table14. Effect of water EC on the efficacy of B.
bassiana on Spodoptera litura larvae

EC! Seedling damage Larval
(7 DAT) (%) | mortality (%)

E.C.0.5dSm 1837 22 20¢
E.C.1.0dSm 21.93" 24.53°
E.C.2.0dSm 22.99" 18.07°
B.C.4.0dSm 24.80" 10.85"
E.C.6.0dSm 27.92° 7.14

DW 18.37" 23.79°
Control 34.42° 11.66°

Means followed by a common letier in a column are not
significantly different by DMRT (P=0.05)

Seven days afler spraying B. bassiana, there was
significantly lowest seedling damage (15.31%)
caused by S, fitra and highest larval mortality of S.
fitura (18.71%) at pH 7. However control recorded
the highest seedling damage (33.97%) and lowest
larval mortality (7.33%) (Table 1 5).

Table 15. Effect of water pH on the efficacy of
B. bassiana on Spodoptera litura larvae

‘pH Seedlings damage Larval
(7 DAT) (%) mortality (%)

pH3 22.43° 13.15%
pH6 18.17" 16.57"
pH7 T3 18,71
pH3 18.88" 15.65"
pHY 25.07° 9.54"
Distilled
Water 16.72" 19.24°
Control
(No spray) 33.97" 7.33"

Means followed by a common letter m a column are not
significantly different by DMRT (P=(.05)

Field evaluation of different isolates of
HaNPV against Helicoverpaarmigera

The HaNPV isolates obtained from AAU
(Anand), NBAII (Bangalore), PCl (Bangalore), CTRI
{Rajahmundry) and Jeelugumilli were evaluated (@
1.5 x10" PIB/h. Five second instar larvae of /.
armigera were released on the spraved leafl terminals
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of five tagged tobacco plants and observations were
recorded seven days after treatment with different
isolates.

The results revealed that NBAII isolate of
HaNPV caused significantly highest larval mortality
(69.18%) and lowest leal damage (6.30 %4) as
compared to other isolates (Table 16).

Table 16. Comparative efficacy of HaNPV isolates
against Helicoverpa armigera om tobaceo

| HaNPYV isolates Laryal Leaf damage
_mortality (7 DAT)

_ (7 DAT) (%) (%)
Jeelugumilli 38.25" 11,49°
PCI (Bangalore), 54.93" 816
AAU (Anand) 44.08" 11.59"
NBAII (Bangalore) 69.18° 6.30°
CTRI (Rajahmundry) 57.80* 6.09°
Control 121 21.89°

Means followed by a common letter in a column are not
significantly different by DMRT (P=0.05)

5.2.6. Biological suppression of rice pests
AAU-Anand

In a field survey at Anand, three predatory spiders
Neoseona theisi, Argiope sp. and Pholeus sp. were
found be dominant in rice fields.

Survey for the identification of potential
natural enemies of the gundhi bug of rice
TNAU

The eges of gundhi bug were parasitized by
Ooencyrtus sp. (Encyrtidae: Hymenoptera) and
Grvon sp. (Scelionidae: Hymenoptera) and predated
by Conecephalus longipennis (Acrididae:
Orthoptera) and Micraspis discolor (Coccinellidae:
Coleoptera).

Large scale demonstration of IPM for rice
pests and diseases in the farmers’ field

AAU-Jorhat

Large scale validation of BIPM package was
carried out on rice {var. Ranjit) in an area of 200 ha in
two villages (Pirakota and Hahsora). The IPM
package included (a) seedling root dip in 2% F

S PP e O SO T T L KL REFEII]T Lo =R
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fluorescens (b) two sprays of B Bassiana (@
10"spore/ha at 21 and 35 DAT (c) Bird perches
@10/ha (d) six releases of T, japonicum (@
1.00,000/ha at 10 days mterval from 15 DAT {¢) need
based application of hotanicals (Pestoneemi@ 3
ml/lit) against sucking pests (f) spraying of
P fluorescens @ 2 kg'ha and (g) auto confusion
pheromone placement. The farmers’ practice included
5 time spray of monocrotophos or triazophos or
bufrofezin or spinosad or chloropyriphos or
chloropyriphos+and also fungicide sprays.

The resulls revealed that the populations of GLH
as well as damage by stem borer and leaf folder
were much lower in the BIPM package compared to
the farmers' practice. Higher grain yield was abtained
in the BIPM package (3,280 kg/ha) than the farmers
practice (2.935 kg/ha). The incidence of dead heart,
white ear head and leaf folder were lower (< 5%) in
IPM plot as compared to Farmers' practice (Table 17),

Table 17. Demonstration of [PM in farmers’ rice
fields in Assam

Parameters IPM | Farmers’
package| practice
GLH /hill 31 7.3
Dead heart @60 DAT (%) 4.1 8.2
White ear @60 DAT (%) 44 8.5
Leaf folder damage (%) 3.8 7.9
Grain yield (kg/ha) 3,280 2,935
Net returns over farmers 1.754
|practice (¥/ha)

Means followed by a common letter in a column are not
significantly different by DMRT (P=0.05),

OUAT

Large scale validation of BIPM package was
conducted at five villages (Beraboi, Mendhasala,
Bhingarapur, Bentapur and Deulakur) on rice (var
Lalat) during 2010. The results indicated that the [PM
package was more effective in managing the insect
pests of rice in comparison to the farmers' practice of
only chemical pesticide application. In IPM package,
the dead heart, white ear, leal folder, case worm,
skipper and GLH population were significantly lower
than that of the farmers' practice. The beneficial fauna
like spiders and lady bird beetles were significantly
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higher in IPM package. The IPM package recorded
significantly higher grain vield (4.251 kg/h) and the
net returns over farmers practice was ¥ 16,140 (Fig.
45 & Table 18).

Fig. 45, The IPM rice plot (OUAT, Orissa)

Tabie 18. Demonstration of IPM in farmers’ rice

coceinellids was significantly higher in BIPM plots
when compared to farmers plots. The grain yield was
7.595 kg/ha in BIPM plot and 7,430 kg/ha in farmers
practice plot indicating that there is no significant
difference between them (Fig, 46),

m¥ield {lg/ha) = Value [Rs,| = Cost of treatment [RS.) B Netreturrs (R | ‘

{ BIPM Farmer: proctice |

Fig. 46. Impact of IPM on rice pests and
diseases (Kerala)

PAU

fields (OUAT, Orissa) Large scale demonstration of biocontrol was
z conducted in Basmati rice at two locations in village
Eataaicers pl::kn;lge FI:;T;:: Chaharke of Bhoghpur block in district Jalandhar on
: varicty Basmati — 1121 over an area of 20 haeach. Tn
GLH /hill 3.9 10.9 hipeontrol plots, six releases of T chiloniy and T,
Dead heart (%) 5.1 1.1 japonicum were made each @ | lakh/ha at weekly
White ear (%) T 15.9 interval from 30 DAT. In farmers practice two
Leaf folder damage (%) 54 94 aPplica}mn of cartap hydmf:hlaridqe (padan 4G) were
Caseworm incidence (%) 2.5 38 nig TRy kA R
Skipper incidence (%) 29 6.3
Spider hill 4.7 1.6 Table 19. Effect of IPM package on pests of
basmati rice
Lady bird beetle /hill 2.2 0.9 — -
Grain yield (kg/ha) 4251 3,201 PR g Attt mz,-ff,'f"(ﬁ',_:;‘;d)
Net returns aver farmers [pj_\i] Farmers| IPM | Farmers
practice (Z/ha) 6,140 package| practice| package| practice

KAU

The large scale adoption of BIPM technologies
was carned out on rice (var Jyothi and Uma) in an
area of 700 hectares in different panchayats in
Thrissur district. There was no significant difference
in leaf folder and dead heart incidence between the
BIPM practice and farmers practice. However, the
population of natural enemics like spiders and

Dead hearts (%)) 1.9 1.2 1.3 0.8
Leaf folder (%) 4.1 22 24 1.3
White ears (%) 4.9 2.9 3.8 4.6
Gramyield (kg/ha) | 4,150 | 4320 | 4,400 | 4510
Value of yield/ha(z)| 83,000 | 86.400 | &8.000| 90,200
Net return (ha) 70,135 | 71,255 | 75,135 75,053

oy
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Ther IPM package was as effective as the farmers
practice in basmati rice. 1t can be concluded that IPM
(6 releases of T chilonis and T, japonicum each @
1.00,000/ha) proved as effective as chemical control
for the management of leaf folder and stem borer of
HAasmati vice (Table 19).

AAU-Anand

Field demonstration was conducted on rice
variety Gurjari. The IPM package included (a) Use of
resistant cultivar of paddy (Gurjari), (b)
Transplanting of paddy seedlings during first
fortnight of July; (¢) Installation of pheromone traps
foryvellow stem borer (@ 40 traps /ha for mass trapping
the male moths; (d) Installation of bird perches @
50/ha; (e) Collection and destruction of egg masses of
stem borer: (f) Release of Trichogramma wasps (@
1.0 lakh/ ha/ week starting at appearance of cgg mass;
(2) Application of neem-based granular insecticide
(Vakil 5 G) two times (30 and 45 DAT); and (h) Need
base-application of NSKE @ 5 % or any commercial
Azadirachtin-based formulation @ 0.0005%. The
farmers' practice included spraying of
monocrotophos and endosulfan. The control included
variety-GR-11.

The results indicated that TPM module and
farmer's practices registered significantly less
incidence of leaf folder, skipper and plant hopper over
the control. Significantly higher (1.1 spiders /hill)
population of predatory spider was recorded in [PM
maodule in comparison to rest of the two other
modules evaluated. Higher grain (4200 kg'ha) as well
as fodder (5960 kg/ha) yields were recorded from the

bl

Table 20. Demonstration of IPM in rice field

(AAL, Anand)
: i
Parameters IPM | Farmer’s{ Control
practices

Leaf folder damage (%) 0.5 Lg 8.9
Paddy skipper damage (%0)| 0.03" 0.04 0.08"
Plant hoppers ¢ hill 0.6' ny 1.9"
Spiders/hill 1.1 0.8" 0.7
Grainyield (kg /ha) 42001 3456" | 2,835
Fodder yield (kg/ha) 5960 | 4,575 | 4272

Means followed by a common letter in a column are not
significantly difterent by DMRT (P=0.05)

IPM block over Farmers' practice and untreated
control (Table 20).

Evaluation of microbial bio-pesticides against
vice leaf folder and WBPH: AAU-Anand

Bacillus  thuringiensis, Beawveria
Verticillium lecanii and Nomurea rileyi were
evaluated against rice leaf folder and white backed
plant hopper (WBPH) along with cartap
hydrochloride as check in rice variety GR-11. The
results revealed that significantly lower incidence of
rice leaf folder and white-backed plant hopper
population was recorded 10 days after the spray in all
the hio-pesticide-reated plots compared to the control
(Table 21). The bio-pesticide spray also reduced the
population of spiders. All the treated plots recorded
significantly higher grain yield (3,100 to 3,600 kg/ha)
over untreated check (2.000 kg'ha).

hassiand,

Table 21. Efficacy of microbial insecticides against rice leaf folder and white backed plant hopper

Treatments Leaf folder damage | WBPH number/ | Spider number/ | Grain yield
@10 DAS (%) | hill @10 DAS | hill @10 DAS | (kg/h)
B. thuringiensis (5 X 10 spores/mg)
{@ 1.0 kg/ha 1.07 0.4 0.9° 3.400°
B bassiana (2 X 107 efu/gm) @ 1.0 kg/ha 0.7 0.4" 0.9° 3,100"
V lecanii (2X 10°cfu/gm) @ 1.0 kg/ha 1.0" e 09 3.500°
N rileyi (2 X 10 cfu/gm) @ 1.0 kg/ha 09" 0.4" 1.0’ 3,500 |
Cartap hydrochloride @ 0.05% 0.7 0.5 1.0 3,800° '
L[ntrz_&al:ed control (Check) 50 1.4 ) 1.9' 2,000“4.E

Means followed by 2 common letter in a eolumn arg notsignificantly di fferent by DMRT (P=(.03)
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Evaluation of EPN against rice pests in net
house

AAU-Jorhat

A pol culture experiment was conducted on rice
(var. Ranjit) in the green house at Department of
Entomology. AAU. Jorhat to evaluate the bio-efficacy
of EPN against vellow stem borer, Scircophaga
incermuins and rice leaf” folder, Cnaphalocrosis
medinalis. The treatments were Steinernema
riobrave, aqueous (250 ml/pot) and wettble powder
(100 g/pot) formmulation, Steinernema feltiae, aqueous
and wettable powder formulation and Chloropyriphos
20ECE 2 ml/1.

The results revealed that 8. feliiee when applied
in agueous form recorded 50.2 per cent mortality of
yellow stem borer and 42.9 per cent mortality of
leaf” folder but was inferior to chemical treatment
(Table 22),

Table 22. Efficacy of EPN against yellow stem
borer and leaf folder on rice

Treatments Per cent mortality
(10 PAT)
Yellow stem | Leaf folder
borer
| 8. riobrave (AF) 46.43° 34.40%
|8, feltiae (AF) 50.20" 42.98"
S, riobrave (WP) 31.506° 31.92°
§. feltiae (WP) 36.48' 3742
Chloropyriphos 20 EC 90.00" 65.46°

Means followed by a common letter in a column are not
significantly different by DMRET (P=0.05)

OUAT
A pot culture experiment was conducted on rice to
evaluate the hio-efficacy of EPN against yellow stem
borer, Seircophaga incerulus and rice leaf folder,
Cnaphalocrosis medinalis.  The treatments were
Steinernema riobrave, aqueous and wettble powder
formulation, Steinernema feltiae, aqueous
formulations, 8. feltiae, weltable powder formulation
and Chloropyriphos 20 EC @ 2 ml/, All the EPN
formulations were applied (@ & lakh LI/pot.
The results revealed that 8. riobrave when
applied in aqueous form recorded significantly

less dead hearts (8.8%) and leaf folder damage
(4.5%) and was superior to control and on par
with chemical treatment (Table 23).

Table 23. Efficacy of EPN against yellow stem
borerand leaf folder on rice.

Treatments Dead | Leaffolder
(EPN @ 8 lakh T/pot) | hearts(%) | damage (%)
S riobrave (AF) 8.8 4.5"

§. feltiae (AF) 117 59

S. viobrave (WP) 14.1° 8.9

8. feltine (WP) 173" 9.9
Carbofuran granule

(@ 33kg/ha Ly 4.5
Control 17.8° 16.3"

Means followed by a commeon letter in a golumn are not
significantly different by DMRT (P=(.03)

PAL

A net house experiment was conducted to
evaluate the efficacy of sponge formulation of
Steinernema abbasi. Heterorhabditis indica against
the stem borer and leaf folder of rice (var, Pusa
Basmati 1121) and compared with chlorpyriphos 20
EC (fee 10 ml/Ty and control. The results indicated that
the sponge formulation of H. indica recorded higher
mortality of stem borer and leaf folder, but was
inferior to chemical control (Table 24).

Table 24. Efficacy of EPN formulations against
stem borer and leaf folder of rice

Treatments. % Mortality

| stem borer | leaf folder
Steinernena abbasi 35.1° 26.9"
Heterarhabditis indica 39.5" 348"
Chlorpyriphos 20 EC 100.0° 100.0°
Control 0.0 0.0°

Means followed by a common letter in a column are
not significantly different by DMRT (P=0.05)
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A pot experiment was conducted on rice to
evaluate efficacy of three species of EPN against
yellow stem borer and leaf folder. The results
revealed that EPN failed to reduce either the
incidence of yellow stem borer or leaf folder and was
on par with control whereas the chemical treatment
could significantly reduce the dame by yellow stem
borer and leaf folder at Thrissur.

CAU, Imphal

A pot culture experiment was conducted on rice
in Pasighat to evaluate the bio-efficacy of local strains
EPN against stripe borer, Chilo suppressalis and rice

leal folder, Craphalocrosis medinalis.  The
treatments were Steinernema sp. (Runne),
Steinernema  sp. (Sille), Steinernema  sp. (2-1),

Steinernema sp. (2-4) and Steinernema sp. (4-2) (all
applied @ 8 lakh/pot) and profenophos @0.05%. The

Table. 25. Efficacy of EPN against stripe borer
and leaf folder on rice.

Treatmionts | 9% Mortality _
Csuppressalis|C. medinalls
Steinernema sp. (Runne) 55.8" 60.0"
Steinernema sp. (Sille) 45.0° 560"
Stetnernema sp. (2-1) 43.1 54.0°
Stetnernema sp. (2-4) 414 44.0"
Steinernema sp. (4-2) 41.3° 42.0°
Profenophos 0.05% 73.9" 88.0a

Means followed by 2 common letter in a column are not
significantly different by DMRT (P=0.05)

| ]

70201

results revealed that Steinernema  sp. (Runne)
recorded significantly highest mortality of €
suppressalis and . medinalis compared to other
EPN, however chemical application was superior to
all EPN(Table 25).

5.2.7. Biological suppression of pulse crop
pests

Influence of crop habitat diversity on
biodiversity of pests of pigeonpea and their
natural enemies

The mfluence of crop habitatl diversity on pests
of pigeonpea and their natural enemies was studied.
The treatments included (a) Pigeonpea intercropped
with sunflower and maize as border crop (b)
pigeonpea intereropped with sunflower and sorghum
as border erop and (¢) pigeopea as sole crop (Fig. 47).

ANGRAU

Pigeonpea intercropped with sunflower and
border crop of sorghum recorded the least population
of M, armigera larvae (3.6/10 plants) compared to
pigeonpea intercropped with sunflower and border
crop of maize (6.4/10 plants). The population of leaf
hoppers and aphids was lower and population of
predatory stink bug and coccinellids was higher i
pigeonpea intercropped with sunflower with border
crop of maize. Yield was also higher in the pigeonpea
intercropped with sunflower with border crop of
sorghum (1247 kg/h) than the other two medules
(Table 26).

Table 26. Effectof crop habitat diversity on pests of pigeonpea

Parameters P+5+80 P+8+M B
H. armigera Larvae/ 10 plants 3.6 6.4 20.1°
Leafhoppers/10 plants 42.3 42.9 58.9
Aphids/10 plants 168.1 106.4 297.8
Predatory stink bugs/10 plants 61.3 725 68.2
Predatory coccinellids/ 10 plants 24.8 27.7 222
Spiders/10 plants 9.9 7 48
Pigeonpea Yield (kg/h) 1247 157" 667"
Sunflower yield (kg/h) 775 975

Sorghum yield (kg/h) 2175 - -
Maize yield (kg/ha) 3 6325 =

Means followed by a commen letter n & column are not significantly different by DMRT (P=0.05); P-Pigeonpeu;

S-sunflower; So-Sorghum; M-maize
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Fig. 47. Pigeonpea intercropped with sunflower with sorghum (a) maize (b) as border crop and sole
crop of pigeonpea (¢}

AAU-Anand

Pigeonpea intercropped with sunflower (9:1)
and berder crop of maize recorded reduced pod
damage by H. armigera at harvest compared to sole
crop. Significantly higher number of Coceinellid and
grain yield was recorded on pigeonpea plots
intercropped with sunflower and border crop of
maize over the treatment of pigeonpea grown as sole
crop{Table27).

Table 27. Influence of crop habitat diversity on
incidence of H. armigera and natural
enemies on pigeonpea at Anand

Parameters P+5+M P+848a P
H. armigera larvae /

5 twigs 0.9° 1.0° 1.3
Pod damage (%) 6.4 7.5 12.9°
Chrysoperia /plant 0.3 03 |03
Coccinellids/plant 0.7 0.5" 0.4"
Grain Yield (kg/ha) | 1204* | 1123* |1012°

Means followed by a common letter in & column are not
significantly different by DMRT (P=0.05); P-Pigeonpea:
S-sunflower; So-Sorghum; M-maize

Evauation of HaNPV against Helicoverpa
armigera on pigeonpea: AAU-Anand

An experiment was conducted to evaluate the
impact of bio-suppression of H. armigera on the
incidence of Grapholitica.ertica and Maruca
tesiulaiis on pigeonpea. Application of HaNPV
sprays @ 1.5 X 10" POB/ha+0.5% crude sugar+0.1%
Teepol and hand collection of second instar larvac
recorded significantly lower population (0.4) of H.
armizera in pigeonpea compared to contral plot

(1,9). However. this treatment failed to suppress the
damage due to G. ertica and M. festulatis.
Significantly higher (1,140 kg/h) grain yield was
recorded in the treatment of HaNPV spray + hand
picking of H. armigera larvae over untreated check
(630 kg/h)(Table 28).

Table 28. Impact of HaNPV on pod borer complex
of pigeonpea in Anand

| Observations NPY | Endosulfan |Control
| (350 g a.i/ha)

H. armigera larvae/

|5 plants 0.4 0.3 1.9
G. erfica larvae/5 plants | 0.9 0.8 1.9°
M. testulatis larvae/

5 plants 1 g 0.8 1.6°
Pod damage by the borer

complex (%) .4 10.9" 16.3"
Grain vield (kg/ha) 1,140 1,330 | 630°

Means followed by a common letter in a column are not
significantly different by DMRT (P=0.05).

Evaluation of entomopathogens against the
pod borer complex of pigeonpea: INKVV

A field experiment was conducted for
evaluating B. bassiana against the pod horer complex
of pigeonpea. The treatments included B. bassiana
@250 and 300 mg/l, B. bassiana WP (@ 1.0 and 1.5
ke/ha, DOR Bt (@ 1.5 kg/ha and Spinosyn 43% 5C (@)
73 ga.i/ha(Spinosyn A 50%+Spinosyn B 50%). The
results revealed that B bassiana WP (@ 1.5 kg/ha
recorded significantly less grain damage by 1.
armigera and E. atmosa and also recorded higher
grain vield compared to B. bassiana SC formulation
or Bt but was inferior to Spinosad (Table 29),
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Table 29. Impact of entomopathogens on the pod borer complex of pigeonpea

Treatments Grain damage (%) due to " Grain yield (kg/ha)
H. armigera E. atomosa

B, hassiana DOR 8C @250 mg/l 6.5 1.9 943 5°

B. bassiana DOR SC @ 300 mg/l 4.1° 1.6 1117.4°

B. bassiana WP@] kg/'ha 2.0 1.3* 1.516.9"

B, bassiana WP @ 1.5 kg/ha 26" 0.8 1.436.6"

Bt @ 1.5 kg/ha 3.6 ]33 L1778

Spinosad 45% SC W/W 73 g a.i./ha 0.0° 0.0° 2,731.7

Control 7.6 3.2 743.3"

Means followed by acommon letter ina column are not significantly different by DMRT (P=(L05)

Field demonstration of BIPM practices
against pests of chickpea: AAU-Anand

A field demonstration was conducted to evaluate
the BIPM practices against the farmers' practice
against pests of chickpea (var. GG-2). The BIPM
package consisted of (a) Seed treatment with
Trichoderma viride (@ 8 g /kg seed at the time of
sowing against wilt disease, (h) Use of FYM (@ 10
ton'ha enriched with 7 viride for wilt disease. (¢)
Installation of pheromone traps (@ 40 traps/ba at 15
davs aller sowing for trapping /. armigera moths, (d)
Alternate spraving of HaNPV (@ 250 LE /ha and
Neem Sced Kernel Extract (NSKE) (@ 5 % or neem-
based commercial insecticide (30 ml/10 Tit. water)
during vegetative stage. at flowering stage and at pod
formation stage for the suppression of H. armigera.
The farmers' practice included spraying of
endosulfan 35 EC (0.07 %) or chlompyriphos 20 EC
(0.04 %) or quinalphes 25 EC (0.05 %) or methyl
parathion 2% or fenvalerate 0.4 % dust (20-25 kg/ha
along with control.

The results revealed that the BIPM package
recorded significantly lower population of
H. armigera, pod damage, low incidence of wilt
disease and higher grain yield as compared to
farmers practice and control ( Table 30).

Table 30. Impact of BIPM medule against
H. armigera and wilt disease in Chickpea

'-']_.“reaiments-. . .La;va 1. Pod_ Wilt | Grain
plant | damage | (%) | yield

(%) (kg/ha)
BIPM 0.1° 1.9° 54 836"
Chemical 0.2 26 6.9" 762"
Control 0.5' 5.4° 1200 | 562

Means followed by a common letter ina column are not
significantly dillferent by DMRT (P=0.05),

Evaluation of EPN against defoliators of
soybean

DSR, Indore

A field experiment was conducted to evaluate the
eflicacy of EPN in the control of soybean defoliators
(S litura and semiloopers, Chivsodeixis aenta and
Digelivsia orichatcea) during Kharif 2010-11 on
variety JS-333. The treatments included H. indica tale
formulation, S. carpocapsae tale formulation, H.
indica aqueous formulation, S carposapsae aqueous
formulation each (@ 2 billion Ls/ha, Bt (DiPel 8 L)
1.01/ha, Quinalphos 25 EC 1.5 Vha and control.

The results revealed that lowest larval
population of S lifra (3.17) was recorded in
H. indica aqueous formulation whereas lowest
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semilooper (2.5) was recorded in S. carpocapsae tale-
hased formulation. However all EPN formulations
were inferior to chemical control (Table 31). As the
soybean crop in this region suffered from disease
complex due to continuous cloudy weather, the yield
levels were oo low, and the treatment effect on yield
could not be established,

Table 31. Efficacy of EPN against soybean

defoliators
Treatments Larvae/meter row
(10 DAT)
S. litura | Semilooper
H. indica @ 2b Tjs/ha
(talc-based) 3.6" 2.6"
S carpocapsae @ 2b Tjs'ha
(talc-based) 3.5™ et
H. indica (@ 2b Tjstha
{agueous) 3.8 i
S earpocapsae @@ 2b ljs'ha
(aqueous) 32" R
Bt (DiPel $ L) 1.0 I/ha 2.8° 24*
Quinalphos 25 EC 1.5 I/ha 1.8 1.9
Control 8.6 10.8°

Means followed by a common letter in a column are not
significamly different by DMRT (P=(L05).
JNKVV

A field experiment was conducted to evaluate the
efficacy of EPN on sovbean defoliators during Kharif

Table 32. Efficacy of EPN against soybean defoliators

2009-10 on variety JS-335. The treatments included
H. indica tale formulation, S. carpocapsae talc
formulation, H. indica aqueous formulation. S
carposapsae aqueous formulation each @ 100g or
mbim®, SINPV @ 1.5 x 10" POB/ha, Spinosad
45%8C and control.

The results revealed that lowest larval population
of C.acmta(1.5), 8. liturg (4.7) and highest grain yield
(980.9 kg/ha) was recorded in H. indica aqueous
formulation (@ 100mlm’ and it was befter than
spinosad application (Table 32).

Evaluation of entomopathogens against
soybean defoliators: INKVV

A field experiment was carried out in
Kharif 2010-11 to evaluate entomopathogens
against soybean (var. JS-335) defoliators
(Spodoptera linwra, Chrysodeixis acuta  and
Trichoplusia orichalcea). The treatments
included application of B. bassiana, M.
anisopliae and V. lecanii each @ 10" spores/ha +
0.2% sunflower oil +0.01% tween-80, Dipel (@ ]
kg/ha, spinosad 45% SC (@ 73 g a.i/ha and
untreated control.

The results revealed that B.tk. sprayed
plots recorded lowest larval number of C. acuta
(2.3). 8. lirura (4.0) and highest grain yield (1,181
kefha). Sprays of B. bassiuna was the next best
treatment (Table 33).

Treatments Post-treatment larval Per cent tunnelling | Grain yield
population/meter row by stem fly (%) (Kg/ha)
C. acuta 8. litura
H. indica @ 100g/m’ (talc-based) 1.8° L 413 923 8"
8. carpocapsae (@ 100g/m’ (tale-based) 2.0" 58 423 783.3°
H. indica (@ 100ml/m’ (aqueous) 1:5° 4.7 43.0 98%0.9°
S. carpocapsae @ 100ml/m’ (agueous) 2.9 6.4 40.0 709.5°
| SINPV @ 1.5 x 10" POB/ha 2.8 6.5" 39.7 728.6™
| Spinosad 45% SC @ 73 g a.i./ha i 6.1° 42.3 7726
\ Control 4.1° 74 450 654.8' |

Meaus followed by a commaon letter in a column are not significantly different by DMRT (P=0.05)
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Table 33. Efficacy of entomopathogens against soybean defoliators
Treatments Post-treatment larval population/ Incidence of | Grain yield
meter rgw stem fly (%) | (Kg/ha)
C. acitta 8. litwra
B. bassiana @ 10" spores/ha 2.7 44 40.3 956.4"
M. anisopliae (@ 10" spores/ha 3.0° o 44.3 911.2°
V lecanii @ 10" spores/ha 3.2 57 43.0 746.9°
Btk @ 10" spores/ha 23 4.0 43.0 11819
Dipel S ST 45.0 761.9°
Spinosad 45% SC (@ 73 ga.i./ha 1% i 58" 440 756.2"
Control 4.6° 6.7 44.7 679.8"
Means followed by a common letter in a column are not significantly different by DMRT (P=0.05)
5,2.8. Biological suppression of oilseed crop | . = NSKES
pests It L]
Laboratory evaluation of trichogramma | 16
against castor capsule borer: ANGRAU 5
Eggs of castor capsule borer were parasitized by | '
Trichogramma chiloniy (22.9%), 1. japonicum &
(13.1%), Trichogrammatoidea bactrae (17.3%) and . u
T achaeae (12.6%). ; : “
Larvae,/ 10 plants Per cent leaf-miner yield (g/ha)
damage %)

Biological control of groundnut leaf miner:
TNAU

A field trial was conducted in farmers' field at
Aliyarnagar on variety TMV 7. The treatments
included four release of T2 chilonis @ 1.00,000/ha at
10 days interval, Bt @ 1 kg'ha at 60 and 75 DAS,
NSKE 5 % at 60 and 75 DAS, a chemical check
{Endosulfan 250 g a.1./ha at 60 and 75 DAS) and an
untreated control.

The resulis showed that among biecontrol
agents, B (@ | kg'ha was the most effective followed
by two sprays of NSKE 5% spray and four releases of
Trichogramma chilonis @ 100,000/ha at 10 days
interval were effective against the groundnut leaf
miner Aprouerema modicella by reducing the larval
population and per cent damage. However,
endosulfan was significantly superior to 7. chilonis
and NSKE 5% treated plots (fig. 48).

Fig. 48 : Efficacy of 7. chilonis, Bt and NSKE
against groundnut leal-miner.

5.2.9. Biological suppression of coconut pests

Large area demonstration of integrated
biocontrol technelogy against Oryctes
rhinoceros: CPCRI

Farmer-participatory large scale field validation
for management of (. rhinoceros by integrating
biocontrol agents (Mefarhizium anisoplice and
Orvetes rhinoceros virus) and pheromone trapping
was initiated in two wards of Devikulangara
Panchayat, Alappuzha District comprising an
approximate area of 100 ha. Pre treatment incidence
of rhinoceros beetle was 81% with 4% palms
showing spindle damage. Average leal damage was
21.7%. M. anisopliae packets (100 pumbers
containing 100 g of sporulated fungus in rice media)
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were supplied to farmers for applying in breeding
sites. Pheromaone traps (PVC traps) set up with PCI
pheromone lure recorded an average collection of 5.8
beetle /trap/month.

Laboratory screening of EPN against red
palm weevil grub and other white grubs:
CPCRI

Four species of entomopathogenic nematodes
(EPN) viz., Steinernema abbasi, §. carpocapsae,
Heterorhahditis bacteriophora and H. indica were
evaluated against red palm weevil grub in soil eolumn
bioassay. The results indicated the LC, of H.
bacteriophora was found to be higher (613.5 1T) than
that of H. jnelica (3555 11) for the same exposure time
of 96 h indicating higher toxicity of H. indica against
grubs of red palm weevil. The data on LC,, also
evinced a similar effect with at least 3 fold increases in
H. bacteriophora concentration required for attaining
90% kill of test inscct. Talc-based H. indica
formulation (101" 1)) fortified with chitosan (0.25% was
field evaluated against red palm weevil infested palm.

Among the four species of EPN evaluated
against coconul white grub (Lewcopholis
concophora). 8. carpocapsae and S. abbasi @5000
[grub were found to be more effective than
Heterorhabditis spp. in soil column bioassay,
Synergistic interaction of 8. carpocapsae as well as
8. abbasi @ 3000 1) with imidacloprid (0.002%)
against coconut white grub was observed accelerating
the kill (83%) within a period of 48 h in soil column
bioassay.

Surveillance and need based control of coconut
leaf eating caterpillar, Opisina arenosella in
Kerala

Endemic areas of coconut black headed
caterpillar (Opisina arenosella) in Kerala were
surveyed during the year to locate pest incidence,
Low to medium level of pest incidence was noticed in
Trivandrum and Muthalamada (Palakkad). Other
endemic areas in Alappuzha, Kollam and Ernakulam
Dist. were free of pest incidence. In the demonstration
plot at Vechoor, Kottayam Dist., there was complete
recovery of palms from () arenoselly incidence in
parasitoid-released arcas, )

Survey conducted in Trivandum District
recorded medium 1o mild infestation of palms with
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€. arenosella in newer areas with pest incidence in
30-40% leaves and population of 450/100 leaflets.
Mild to medium level of pest infestation (30-35%
leaves infested, with a pest population of 188/100
leaflet) m approx. 100 ha was reported from
Muthalamada Krishi bhavan area of Palakkad Dist.
during January 2011,

Evaluation of natural enemies against Opisina
arenvsella: KAU

Three releases of Cardiastethus exiguus @ 50
nymphs/palm at 5 days interval and four releases of’
Goniozus nephantidis @ 10 adults/palm at forimghtly
interval, significantly reduced Opisina arenosella
larvae from 5.7 to 0.7 per leaflet in Muthalamada
(Palakkad district) during 2010.

5.2.10. Biological suppression of tropical fruit
pests
Field evaluation of B. bassiana against Helopeltis
antonii on guava: ITHR

A field experiment was conducted to test the
efficacy of B. bassiana. mycojaal (commercial
formulation of B, bassigna). Lamba-¢yhalothrin
0.5ml/L, acetamiprid 0.2g/L, Pongamia soap 10g/L
and IIHR botanical @ 10ml/L. against H. anionii on
guava (var Allahabad Safed). The reatments were
applied three times at 15 days interval at onset of fruit
sefting stage.

The results revealed that significantly lowest per
cent fruit damage (5.02%) was recorded in IIHR
isolate Beauveria bassiang as compared to 39.58 % in
untreated check. The other treatments such as

Table. 34. Effect of Beauveria bassiana on
Helopeltis antonii on guaya

Treatment Fruitdamage (%)
Pre- 30 DAT
treatment
Cyhalothrin 0.5ml/l 18.4 S
Acetamiprid 0.2g/1 16.7 .7
Pongamia soap 10g/] 20.2 15.4°
Beauveria bassiana (PCI) 19.7 18.2°
Botanical (IIHR) 18.3 16.3°
Beawveria bassiana (ITHR) 18.2 50 |
Control 20.3 39.9"

Means followed by 4 common letter in a eolumn are not
significantly differentby DMRT (P=0.03),
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Pongamia soap. IIHR botanical and commercial
formulation of B. bassiana recorded 16.3 lo 18.18%
fruit damage (Table 34). Lamda — cyhalothrin and
acetamiprid recorded the lowest fruit damage of 1.91
and 1.67 % respectively.

Evaluation of biocontrol agents against
mango hoppers

ITHR

Field evaluation of M, anisopliae was carried out
against mango hoppers, Idioscopus spp. Amixture of
two species of hoppers was recorded with [dioscopus
witidulus (80%) and [ nagpurieneneis (20%).
Weekly sprays of M. anisopliae (@1x10" spores/ml
with sunflower oil + Triton-x @0.01% were initiated
when 4-3 hoppers per inflorescence were seen and
compared with  single spray of imidachloprid
(@ 0.3ml/L at pre-Mlowering stage along with control
{(nospray).

The results revealed that significantly lowest
hopper population was recorded per inflorescence in
both M. anisopliae (21) and chemical (3) treatments
as compared to control (110). The hoppers after
causing severe damage to inflorescence have moved
away and aggregated on unflowered trees situated in
the same orchard.

TNAL

A field experiment was conducied in farmers'
field at Unjavelampatti on twelve vear old
Neelam mango. The treatments included T1-
application of Metarhizium anisopline @ 1 x 10
spores/ml (IIHR strain) on tree trunk during off
season + two sprays during scason at weekly interval;
"2- application of M anisopliae @ | X 10" spores/ml
twice at weekly interval during season alone; T-3 two

sprays of imidacloprid 0.3 ml/lit one during off

seasont one spray during season at flowering; T-4
one spray of imidacloprid 0.3 ml/lit during season and
T-5control.

The results revealed that application of AL
anisopliae i@ | x 10" spores/ml on tree trunk during
off season + two sprays during the season at weekly
interval (T1)was effective inreducing the leaf hopper
population in the inflorescence (Fig. 49). However
imidacloprid (T3) was the most effective.
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Fig. 49. Evaluation of M. anisopliece against
mango hoppers at TNAU

Survey for the papaya mealybug and its
natural enemies

KAU

Several field surveys were conducted at
Ollukkara, Vellanikkara, Madakkathara, Cheroor
and Nattika for the collection of natural enemies
on papaya mealybug. The natural enemies like
Spalgis epius and Scymnus sp. were recorded on
papaya mealybug in Kerala.

TNAU

In Tamilnadu, the papaya mealybug was
recorded on Neriwm oleander, Jatropha curcas,
Achyranthes  aspera, Chromolaena odorala,
Codigeum variegatum, Hibisicus rosa-sinensis,
Emblica officinalis, Phyllanthus emblica,
Parthenium hysterophorus, Croton
bonplandianus, Malvastrum coromandelianium.
Solamum  trilobatum, Allamanda cathartica,
Azadivachia indica, Gossypium herbaceum
Bombax ceiba, Cajanus cajan, Acalyphu indica,
Psidium  guajava, Coccinia indica, Coleus
aromaticus, [pomoea batatas, Abutilon indicum,
Leucaena lewcocephala. Bawhinia sp., Annona
squamosa, Durio zibethinus, Chloris barbaia,
Sedum sp.. Euphorbia hirta, Mukia scabrella,
Plumeria albu, Heliotropium indicum, Morus
alba, Ipomea quamoclit, Anacardium
oceldentale, Coffea arabica, Lagasca mollis,
Tecoma stans, Ocimum sanctum, Tridax
procumbens. Vernonia cinerea, Malpighia
punicifolia, Abelmoschus esculentus. Acalypha
hispida, Pothus aureus.
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In the mulberry ecosystem, the papaya
mealybug was recorded on Abutilon indicum.
Acalypha indica, Allmania nodifora, Amaranthies
viridis, Cardiospernum halicacabum, Cassia
migiriant, Chloris inflate, Cleome gynandra, Clemme
viscose and Parthenium hysterophorus.

The natural enemies recorded on papava
mealybug in Tamilnadu include Spalgis epius,
Cryptolaemus  montrouzieri, Scvinnus  coceivora,
Brimoides sutuvalis. Cheilomenus  sexmaculatus,
Coceinella transversalis,and Ischiodon scutellaris.
MPKYVY

In Maharashira, the papava mealybug was
recorded on Parthenium. Neem, Guava, teak,
mulberry, Manilkara hexandra, Plumeria  alba,
Amaranthies spp.. Hibiscus rosa-sinensis, weeds such
as  Coperonia palustris. Sonchus oleraceows,
Euphorbia heterophvila, Commelina benghalensis,
Amaranthus dubtus, Acalvpho indica and Trianthema
portulacastyim,

The natural enemies collected on papava (var.
Tarwan 786) included Spalgius epins, Coceinelln
sepiempunctara, Scymnus sp.. Anthocorids, Mallada
sp.. Brumoides sp.. Syrphids, Spiders. Encyrtid
parasitoid. dcerophagus papavae.

ANGRAU

In Andhra Pradesh, the papaya mealybug was
recorded on papava, custard apple. cotton; tapioca,
bhendi, redgram, brinjal. marigold, Parthenium spp..
Acalyphaindica etc in Chittor and Kadapa districts.

Mass production of papaya mealybug
parasitoids
TNAU
In Coimbatore, TNAU obtained the nucleus

culture of the parasitoids from NBAIL Trainmg on
mass multiplication of mealybug parasitoids were
immediately given to plant protection scientists of
TNAU from seven colleges, 36 research stations and
14 Krishi Vigyan Kendras within a fortnight so as 1o
take up mass production throughout Tamil Nadu on a
war footing.

Within a period of five months, 3,00.000
parasitoids mass multiplied by TNAU were released
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in farmers ficld (@ 100 parasitoids/village in all the 32
districts of Tamil Nadu in the presence of District
Collectors and officials of line Departments. The pest
s successfully controlled.

Field evaluation of encyrtid parasitoid,
Acerophagus papayae against papaya
mealvbug

IIHR

Anagyrus loecki, Acerophagous papayae and
Pseudleptomastix  mexicana were received from
NBALI, Bangalore for mass multiplication and
subsequent field releases. A total of 300 parasitoids of
A. papavae @ 50 adults at fortnight interval and 100
adults of A_ loecki and P maxicana were released ma
papaya (var. Taiwan var. Red Lady) orchard at
Chitoor. In aboul three months time. 4. papavae
established and arrested the spread of papaya
mealybug and brought down the mealybug population
to negligible level. The parasitoid 4. papavae also got
established in another papaya (var. Arka Prabhath}
orchard and brought down the mealvbug population to
low level m four months time, The parasitoid A.
papayae has also been released in several papaya (Red
Lady) orchards at Soladevanahalli and Baglur near
Bangalore.

MPKV

Surveys were conducted in eleven papaya
growing districts of Maharashtra for the collection of
natural enemies on papaya mealybug, P marginatus.
The incidence of papaya mealybug was highest (95%)
in different orchards in September, 2010 which came
down to 7.5% due to the activity ol natural enemies by
the end of December. 2010.

Inoculative release of the parasitoid, 4. papayae
@ 1,500 adults per acre during October, 2010 in
mealybug infested papaya orchards (95% incidence)
at Pune reduced the mealybug population by 83-92%
by January, 2011, Similarly inoculative releases of
1000 parasitoids per acre during October, 2010 at
Jalgaon., Dhule and Thane districts (65 to 85%
mealybug incidence) brought down the mealybug
population dramatically by January, 2011.
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Field experiments were conducted at five
locations in Erode and Coimbatore districts of Tamil
Nadu at farmers field during October 2010 to
February 2011, One hundred adults of 4. papayae
werereleased in each orchard.

The results revealed that in the released plots
the mealybug population was significantly reduced
from 66.8 to 7.52 /25 em’, 90 days after the release,
whereas the mealybug population increased from
64.8 to 141.2/25 cm’ in the un-released plot. There
was a remarkable reduction (84 to 99 per cent) in
mealybug population 90 days after release [rom five
locations studied.

Toxicity of insecticides to Acerophagus
papayae: [THR

In a laboratory, it was found that all the six
insecticides (Acephate @0.75g/L, Imidacloprid (@
0.3ml/L, Acetomiprid @ 0.2g/L, Buprofezin (@
1.25ml/L. Dimethoate (@ 1.5ml/L and Dichlorvos @
1ml/L) were extremely loxic to the exotic papaya
mealybug parasitoid, 4. papayae resulting in
100% mortality.

Demonstration of biological suppression
of pink mealy bug, M. hirsutus on custard
apple: MPKV

Field demonstration on effectiveness of
Australinn lady bird beetle, Cryptolaemus
montrouzieri against mealybug on four year old
custard apple was conducted in three farmers'
orchards at village Sakurde (Pune Dist. ).

Inoculative release of C. montrouzieri (@ 2,500
beetles/ha in June, 2010 was tfound to he effective in
suppressing the mealy bug population 1o the extent of
80.9% with 49.8% increase in the yield of marketable
custard apples.

5.2.11. Biological suppression of pests of
temperate fruits
Field evaluation of Trichogramma
embryophagum against codling moth:
SKUAST-Srinagar

A field trial was conducted during 2010 in live
apple orchards located al Mangmore, Shanigund,

Hardass (Gonguk), Bagh-e-khomini and Kharrol at
Kargil. Trichogramma embryophagum was released
twice (@ 4000 adults/tree in all the orchards except
Kharrol. At Kharrol, in addition to two sequential
releases of T, cacoeciae, pheromone traps (cod lure)
were used twice (@ 4 traps/ orchard. Post- release
ohservations revealed that there was a significant
reduction in fruit damage in treated plot at Mangmore
and highest yield of fruits at Bagh-e-Khomini
compared to control plot (Table 35).

Table 35. Impact of T. embryophagum and
T. cacoeciae on fruit damage in apple by
codling moth at Kargil, during 2010

Locations Fruif damage | Fruit yield
(%) per tree (Kg)
Mangmore s.2* 11,0
Shanigund 441" 41.2"
Hardas (Gongkuk) 486" 54.7°
Bagh-e- Khomini 314 138.7°
Kharrol 40.4" 587
Untreated Conirol
Hardas (Gond) 77.3° 19.5"

Means followed by a commuon letter in a column are
notsignificantly different by DMRT (P=0.05}.

Laboratory evaluation of entomopathogens
and EPN against root borer, Dorysthenes
hugelii: YSPUH & F

A laboratory experiment was conducted to
evaluate the efficacy of B. brongniartii, B. bassiana,
M. anisopliae, Steiremema carpocapsae
Hetevorhabditis indica against grubs of apple root
borer, 0. hugelii. The entomofungal pathogens were
applied at 10' / em’ and 10" conidiaem’. The EPN
8. carpocapsae and H. indica were applied at 10, 20 &
40 [l/em” and compared with chlorpyriphos (0.06%)
and unireated control. Among the entomopathogens,
the highest grub mortality was recorded in
B. brangniatrii @ 10" conidia/om’. Among the EPN,
the highest mortality was recorded n . indica
(@ 40 J/em’) (Table 36).
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An evaluation version of novaPDF was used to create this PDF file.
Purchase a license to generate PDF files without this notice.

e
NATIONAL BUREAN OF AGRICULTURALLY IMPORTANT IMSECTS

SRR ANNUAL REPDRT sem=stoass
pukinkeigl]

B s


http://www.novapdf.com/

id

Ui

ARart

NIRRT e
o201

Table 36. Efficacy of entomopathogens and 5.2.12. Biological suppression of pests of
EPN against apple root borer,  vegetablecrops

Dorysthenes hugelii Evaluation of microbial insecticide
b Pt dont formulations against the fruit borer of tomato
mortality of AAU-Anand

root borer (%) ) . "
(14 DAT) | A field trial was laid out to evaluate the elficacy

of microbial insecticides against Helicoverpa
armigera on tomato (var. GT-2). The treatments
S, carpocapsae (20 1liem’) 76.7% included B¢  (Biolep) @ 1.0 kgha (3 X 10
spores/mg). HaNPV @ 1.5 X 10" POB/ha, B

S. carpocapsae (10 11/cm’) 66.7%

. ap: 1 0.0" x 4 _ i
b apperapsaa (@0 L) e bassiana @ 1.0kgha (2X 10 cfulg). M. anisopliae @
H. indica (10 1/em’) 70.0% 1.0 kgfha (10" cfufg), N. rileyi PDBC strain @ 10"

e : i spores’ha, Endosulfan 0.07 9 (farmers' practice)
H. indica (20 1Tfem’ 76,7 R i

il - ..} Spinosad 48 SC 0.024 % (5Sml [/ 10 litre),
H. indiea (40 Llfem’) 83.3" Cartap hydrochloride 50% SP 0.05 % and Conltrol
| B. brogniatrii (10 conidia/em’) 633" (Nospey),
| N O e : The results revealed that all the treatments
|2 Segnint LY qameromy) ge significantly reduced the population of H. armigera.
-Mei:m‘ﬁiéiw” antsopliae reduced the fruit damage and increased the fruit yield
(10" conidia/en’) 50.0° compared to the control, however the highest fruit
Metarhizium anisopliae yield was recorded in NPV which was on par with
(10" conidia/cm’) 60.0°" chemical insecticides treated plots (Table 37).
Beanveria bassiana (10° conidia/em’) 53.3" Validation and demonstration of BIPM in

kharif okra: AAU-Anand

Beauveria hassiana (10" conidia/em’ 600
s Bessdlinis | ) In a field trial, BIPM package was evaluated

Chlorpyriphos (0.06%) 96.7' against farmers' practice for the control of pests of
Epistral 10.0" okra (var. _GO—EI:I. The BIPM ir_|f:|L1Fi€d {a) Seed

treatment with thiamethoxam 70WS @ 2.8 g/kg seed
Means followed by a common letter in a column are (b) Soil application of bionematicide. Paecilomyees
not significantly different by DMRT (P=0.05) litacinus @ 25 kg/ha, (¢) Timely sowing of the crop,

(dy Installation of pheromone traps (@ 40 ‘ha for mass
trapping of moths each of Earies spp. and H

Table 37, Efficacy of microbial insecticides against H, armigera on tomato

Treatments H. armigera larvae [ plant| Fruoit damage(%) Fruit
Beforespray TDAT Beforespray | TDAT yield (Kg/ha)

Bt (Biolep) @ 1.0 kg / ha LO° 0.9" 3.8 3.2 14704"
NPV (@ 1.5 x 10" POB /ha 0.9 0.9° ke 24" 16160™
B. bassiana @ 1.0 kg / ha 1.0 0.9° 4.0 3 14280™
M. anisopliae (@ 1.0 kg / ha L 0.7° 4.1° 37" 13818
N. rifeyi @ 10" spores / ha Lo 0.9° 47 35 12619"
Endosulfan 0.07 % _ 10" 0.4° 473 2.0" 17531"
Spinosad 0.024 % ' 0.8 04" 5 1.5" 18118
Cartap hydrochloride 0.05 % 09 0.6" 38 26" 16509™
Control (no spray) 0.8 L& 4.0 6.3 11006

Means followed by a common letter in a column are not significantly different by DMRT {P=0.03)
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Table 38. Effectof BIPM package against insect pests of okra
Treatments Sucking pests / leaf Fruit damage Fruit Yield
' (%) (kg/ha)
Aphid Leaf hopper Whitefly
BIPM 0.8 0.3° 0.5 4.9" 2346
Farmer’s practices 1.4° 0.8" 0.8" 8.9" 2161°
Unitreated check i 1.0 1.1 154" 1216"

Means followed by a common letter ina column are not significantly different by DMRT (P=0.05)

armigera, (e) Regular clipping the infested shoots
due to spotted bollworm and (f) Need-based alternate
spray application of NSKE (5%), B/ (1.5 kg/ha) and
Beauveria  bassiana (2x10% efu/g) @ 30 g/10 lit.
water, The farmers’ practice was need based synthetic
insecticidal/miticidal spray (i.e. Endosulfan,
guinalphos, Fenazaquin, DDVP ete.) along with
untreated control.

The BIPM package recorded significantly less
number of aphids. leal’ hoppers and whiteflies,
reduced fruit damage and increased fruit yield
compared to the farmers' practice and control
(Table 38).

Biological suppression of spider mites on
okra: KAU

An experiment was conducted to evaluale the
efficacy of Blaprostethus pallescens against spider
mites, Tetranvchus urtivae on okra. The anthocorid,
B. pallescens was released four times (@ 10
nymphs/plant and 20 nymphs/plant and compared
with spray ofabamectin | 9 EC (@ 0.3 ml/],

The result showed that four releases of B.
pallescens either at 10 or 20 nymphs/plant at 10 days
mterval, significantly reduced the mite population
(96.6%) and was on par with the chemical spray
(97.6%). However in the control the mite numbers
increased from 19.1 10 32.7 per plant.

Laboratory evaluation of NBAII Bt strains
against Pluteila xylostella: AAU-Jorhat

An experiment was laid out to evaluate two
NBAII-Bt strains (PDBC-BT-1 and PDBC BT-2)
against P xylostella, The Bt formulation was serial
diluted from 10" to 10" and evaluated against third
instar latvae of P xvlostella.

The results revealed that higher per cent mortality
of P xviostella larvae was recorded in Bt strain
PDBC-BT-1 compared to PDBC-BT-2 (Table 39).

Table 39. Efficacy of NBAII Bt strains against
E xylostella

l Bt Per cent mortality (%)

- Concentration (72 HAT)

| PDBCBT-1| PDBCBT-2 | Cantrol
[ 78.7" 63.8" 20.5
10° 67.5" 61.8 17.9
10° 60.1"% 52.3" 21.5
10" 55.4% 47.9° 27.9
10° 47.9" 421" 20.5
10" 36.2 265 225
Mean 57.6 48.9 21.8

Means followed by a common letter in a column are
not significantly different by DMRT (P=(1.05)

Laboratory evaluation of NBAII Bt strains
against Helicoverpa armigera: PAU

An experiment was laid out to evaluate two
NBAIL Bt strains (PDBC BT-1 and FDBC BT-2)
against H. armigera. The Bt formulation was serial
diluted from 10" to 10" and Tween 80 @ 0.01% was
added to it for uniform spreading and evaluated
against second instar larvae of M. armigera. The
results revealed that higher per cent cumulative
mortality of H. armigera larvae was recorded in
Bt strain PDBC BT-2 compared to PDBC BT-1
(Table 40)),
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Table 40, Efficacy of NBAII Bt strains against /. armigera

Bt Concentration Per cent.cumulative mortality (%) (10DAT)
PDBC BT-1 5 PPBCBT-2 HDI1 Control

' 100.0° C 10007 100.0° 12.5¢
10° 100.0° 850" © 100.0° 12.5¢
107 100.0° 85.0° 100.0° 1252
10" 90.0° 50.0% » 925 12.5¢
1ot 7040 650 7500 12 5
10" 55.5 60.0" 57.5° 12.5e

Means followed by a common letter in a column are not significantly different by DMRT (P=0.05)

Biological control of bean mite: YSPUH & F
Single release 20 predatory mites per mite
mnfested bean plants wiped out the population of pest
mite 20 days after the release and the predatory mite
population increased to 367+8.6 and 77948.4 mites
per plant after 10 and 20 days of release respectively.

Field evaluation of thelytokous Trichogramma
pretiosum against Helicoverpa armigera om
tomate
YSPUH&F

Multilocation field trials were conducted to
evaluate the arrhenotokous and thelytokous
T prefiosum against H. armigera on tomato. The
treatments included six releases of T pretiosum (al
100000/ ha/release from flower initiation stage at
weekly interval and compared with untreated control.
OUAT

The results revealed that thelytokous form of T.
prefiosum was superior in recording significantly less
number of larvae per ten plants, reducing froit
damage and also recording significantly highest
marketable fruit vield (Tables 41 and 42).

Table 41. Efficacy of thelytokous I pretiosum
against A. armigera on tomato (trial 1)

Treatments No.of larvae/ | Fruit | Yield of

10 plants damage | marketable

(post-treatment)| (%) | fruits (Kg/ha)

I pretiosum
arrhenotokous 2 g.1" | 168100
I. pretiosum
thelytokous 1.3 69" | 195400
Control 4.7° 14.2° | 1,10.200°

Means ruumGJB,- a common letter in a column are not
significantly different by DMRT (P=0.05)

Table 42. Efficacy of thelytokous . pretiosum
against . armigera on tomato (trial 2)

i ;Ireutmants No. of larvae / | Fruit Yield of
I plants  |damage | marketable

' (post-treatment) | (%) | fruits (Ke/ha)
T. pretiosum
arrhenotokous 39 12.4° | 1.53.800°
T, pretivsum
thelytokous 1.8 6.1" 1,91,100°
Control 4.8" 19.7° | 1,28,800°

Means followed by a common letter in a column are not
significantly different by DMRT (P=0.035)

MPUAT

A field experiment was conducted on tomato
(var. Namdhari -UTSAV). Six releases of thelytokous
form of 7. pretiosum recorded lowest fruit damage
and highest marketable fruil yvield bul was on par with
arthenotokous  form of T pretiosum. Both the
treatments were superiorto control (Fig.50).

mFnntdamage () @ Frutyield (/plot)
70
B
50
ag
a0
il
Cim mm
| a
T, preticsum T, pretivaum helytokows Coniral
arthenatahous

Fig. 50. Efficacy of T. pretiosum thelytokous form
against . armigera on tomato
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Afield experiment was conducted to evaluate the
efficacy of thelytokous and arrhenotokous forms of
T pretiosum against A armigera on tomalo (var.
PKMI1), Six releases of thelytokous form of
T pretiosum (@ | lakh/ha recorded significantly less
[ruit damage and higher marketable fruit yield (Table
43). Field parasitisation of H. armigera eggs was
higher (23%) in plots where the thelytokous forms
were released.

Table43. Efficacy of thelytokous T. pretiosum
against H. armigera on tomato

Treatments | Fruit | Parasitisation | Yield of
damage (%) marketable
fruit (kg/ha)
T pretiosum
arthenotokous | 13.4° 12 30,625"
I pretiosum
thelytokous 10.0" 23 35,750
Control 215 28,125°

Means [ollowed by a common letter in a column are
not significantly different by DMRT (P=0.05).

MPKY

A field experiment was conducted on research
farm at college of agriculre, Pune on lomato (var.
Vaibhav) to evaluate the efficacy of thelytokous 7.
pretiosum against M. armigera on lomato. Six
releases of thelytokous strain of T. prefiosum (@ 1
lakh/h at weekly interval significantly reduced the
larval population of H. armigera, reduced the fruit
damage and recorded highest fruit yield (Table 44).

Tabie 44. Efficacy of thelytokous T. prefiosunm
against H. armigera on tomato

Yield of ]

:;l".r'eatmeu_ls No; of larvae / | Fruit
10 plants | damage | marketable
(post- (%) fruits
treatment) (Kg/ha)
I pretiosum
arrhenotokous 52° 20.1° 1,89,400"
1! pretiosum
thelytokous 26 164 | 2,18,200°
Control 19.3° 40.8" | 1,34,600°

Means followed by a common letter in a column are not
stgmtificantly different by DMRT (P=0.05)

)
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CALU, Pasighat

The field experiment was conducted during
rabi 2010-11 on tomato (var. Pusa Ruby) at three
locations, Six releases of thelytokous form of T
pretiosum was found to be significantly superior in
recording less fruit damage (5.98%) and marketable
fruit yield (15,830 kg/ha) compared to arrhenotokous
form which recorded 7.58 % fruit damage and 15,270
kg fruits per ha. In the control plot the fruil damage
was 10.9% and fruit yield was 14,380 kg/ha.

Farmer-participatory demonstration of
biocentrol-based IPM against shoot and fruit
borer ofbrinjal
OUAT

Field trial was conducted at five villages
(Kakharubasta, Kulei, Bangursingh. Saradhapur,
Hatakaranda) at Bhubaneswar to evaluated
biocontrol-based [PM against import pests of brinjal
(Fig. 51). The IPM based treatments included
preparation of raised nursery bed, soil solarisation of
nursery beds for 2-3 weeks, seed treatment with 7.
viride (@ 4g/ka + soil application of P lilacinus (@ 12
kg WP along with FYM, vellow sticky trap, soil
application of NSKE, pheromone traps @ 12/ha,
spraying of NSKE @ 5% at weckly interval, releases
of T ¢hilonis (@ 50.000/ha, collection and destruction
of damaged shoots and fruits, use of bacterial wilt
resistant variety and spot application of insecticides
for sucking pests.

The results indicated that the IPM package was
far superior fo the farmers practice resulting in
significantly less wilt, shoot borer and fruil borer

Fig.51. Biocontrol-based IPM plot at farmers field
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damage and significant inerease in marketable yield
resulting in highest net returns of 69,737 over the
farmers' practice (Table 45).

Table 45. Evalution of biocontrol-based IPM

against brinjal pests
Parameters Biocon
| hased |
wilted plants in nursery (%) 38
Shoot damage (%) 8.9
Fruit damage (%) 13.7
Fruityield (lkg/ha) 19,383 11,193
C:Bratio 1:4.9 1;1.8
Net returns over farmer’s
practice (in 7s) 69,737

CAU

The demonstration was conducted during rabi,
2010-11 on the biocontrol-based TPM  package
apainst pests of brinjal (var. Hybrid 41) in three
farmers fields. Biocontrol-based [IPM included:
Treatment of seeds with 70 viride (@3 4g/ kg of seed.
eight releases of Trichogramma chilonis @
S0.000/ha at weekly interval starting from 45DAT,
mnstallation of pheromone traps of L. arbonalis (@ 12
traps /ha. and spriying of neem oil @ 4ml/lit at
weekly interval from 80 DAT. The farmers' practice
mecluded application of carbofuran @ | kg a.i/ha
belore sowing, soil drenching with blitox 50 WP (@
0.25 per cenl and spraying of Profenophos @ 0.05%
at 43, 60 .75 and 90 DAT and compared with control
(unireated check).

The results indicated that there was no
significant difference in per cent plant mortality in the
nursery, fruit damage and marketable yvield of brinjal
between biocontrol-based TPM and farmers praclice
(Table 46). However, both the treatments were
superior to control.

Biolegical control of cowpea aphid: KAU

A field experiment were conducted to
evaluate the efficacy of Cheilomenes
sexmaculata against cowpea aphid, Aphis
craccivora on variety Anaswara of cowpea.
Cheilomenes sexmaculata adults were released
{1500 beetles/ha. The results revealed that the
aphid incidence was significantly low in C
sexmaculata released plots. The yield was also
higher in C. sexmaculata-released plots which
was on par with chemical application (Table 47).
It was concluded that release of C. sexmaculata is
as good as chemical application for the control of
cowpea aphid.

Table 47, Efficacy of predators against cowpea

aphid.
Treatments Aphids! |Per cent|Cowpea
plsnt' plants | yield
(post release) infested| (kg/ha)
C. sexmaculata 1.5° 6.9 10,340
Malathion 0.1% L 5.8 10,530
Control 8.0 26.1" 7.580"

Table 46. Evaluation of biocentel-based IPM against brinjal shoot and fruit borer

Means followed by a common letter in a column are not
significantly different by DMRT (P=0.05)

Demonstration of biocontrol-based IPM
module against the pests of cauliflower: CAU

The experiment was conducted during
rabi. 2009-10 in the farmers’ field (Fig. 52). The
IPM module included planting of mustard as trap
crop to colleet and destroy B xylostella;
mechanical collection and destruction of egg
masses and first nstar larvae of S. litwra; six

Parameters Farmers’ Control
practice

Per cent wilted plants in the nursery 4.0 10.7"

Per cent shoot borer incidence

Per cent fruits bored 54 9.0"

Marketable fruit yield (kgsh) 23.5" 24.0" 222"

Means {ollowed by a common letter ina row are not significantly different by DMRT {P=0.05)
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release of 7, brassicae @ 1,00,000/ha (@ weekly
interval from 30 to 60 DAT against P. xylosiella;
need based application of SINPV and application
of NSKE 5%. The farmers practice included
application of profenphos (@ 0.05% at 30,45 and
60 DAT.

The results revealed that the population
reduction of P xvlestella in biocontrol-based
IPM plot was superior to control and inferior to
farmers practice. But there was no significant
difference in the population of P. xylostella and S,
litura larvae in biocontrol-based [PM plots and
farmers practice plots (Table 48).

Table 48, Efficacy of biocontrol-based IPM on

pests of cauliflower
Treatments | Boplostella 8. litura
E larvae/ leaf | larvae/plant
(post (post
treatment) | treatment)
Biocontrol-based [PM 0.7 0.3
Farmers practice 04 0.2"
Control 1.0° 0.4

Means followed by a common letter in a column are not
significantly different by DMRT (P=0.05

Fig.SZ. Bicontrol-based 1PM plot on
caulifiower at Imphal

Validation of biocontrol-based IPM for
important pests of tomato: CAU

The experiment was conducted during rabi
2010-11 on tomato (var.Pusa Ruby) at three
locations. In the [PM madule, the nursery bed
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was treated with 7 viride @ 50gm/sq.m tomato
crop was intercropped with marigold (10:1 ratio).
six releases of T chifonis @ 50,000/ha were made
at weekly interval, one round of HaNPV was
applied just after the first harvest @250LE/haand
one round of $I NPV @250LE/ha was applied 40
days after transplanting. and pheromone traps of
Spodopiera litura were installed (@ 15 traps /ha.
In the farmers practice blitox 50 WP was applied
(@ 0.25 per cent as soil drenching at 15 DAS and
profenophos @ 0.05% was sprayed at 60, 75, and
90 DAT.

The results indicated that there was no
significant difference in per cent plant mortality
in the nursery, per cent fruit damage and
marketable yield of tomato between biocontrol-
based IPM plot and farmers practice (Table 49).
However, both the treatments were superior 10
control.)

Table 49, Evaluation of biocontel-based 1PM
against /1. armigera on tomato

| Treatments Per cent | Percent | Yield of [
| SHe plant fruits | marketable:

mortality | damaged |  fruits

. (kg/ha)

Biocontrol-

based IPM 54 4.4 16,150
Farmers practice 46 | 3§ 16,050"
Control 1.2 | 104 14,220"

Means followed by a common letter in a column are not
significantly different by DMRT (P=0.05)

5.2.13. Biological suppression of pests of
cumin: MPUAT
Evalution of biocontrol agenis against cumin
wilt

A field experiment was conducted to evalute
the effect of seed treatment by different
antagonistic biopesticides on cumin (var. RZ-19)
wilt. The treatments included seed treatment with
(2) T harzianum (PDBC) (b) T harzianum (RCA.
Udaipur), (¢) P2 fluorescens (NCIPM), (d)
T viride (PDBC). (e) carbendazium and (f)
control. The antagonists were also applied to soil
{@ 2.5 kg/ha.
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The results revealed that seed reatment with
T. harzianum (PDBC) recorded lowest disease
incidence (2%) and highest grain yield of cumin

(1,141 kg/ha) (Table 50).

Table 50, Effect of antagonists on the

wilt of cumin

Treatments Disease | Grain
| incidence| Yield
: (%) | (kg/ha)
T. harzianum (PDBC) (@

10g/kg sced & soil treatment

@ 2.5 kg'ha 2.0 1.4*
T, harziganum (RCA) (@

10g/kg seed & soil treatment

@ 2.5 kg/ha 2.0 1.2
P flulorescens (NCIPM) (@

10g/kg seed & soil treatment

@ 2.5 kg/ha 30 | 105
T, viride (PDBC) @ 10g/kg

seed & soil treatment @

2.5 kp/ha 2.0 11,3
Carbendazium (@ 10g/kg

seed & soil treatment 2.5 kg/ha, 8.0 116"
Control | 540 | 79"

Meang followed by a common letter in a column are not
significantly different by DMRT (P=0.05).

Evaluation of biccontrol agents against the
cumin aphid

A field experiment was conducted to evaluate
effectiveness of biocontrol agents against aphids on
cumin (var. RZ-2009) The treatments included (a)
three times release of Chysoperia sp. (@ 50,000/ha,
(b)spray of B. bassiana (@ | x 10 spores/ml, (¢) spray
of M. anisopliae @ 1 x 107 spores/ml, (d) spray of
lecanii @ 1 x 10" spores/ml, (¢) sprav of Azadiractin
0.03% @@ 3 ml/l (f) spray of imidacloprid @ 30 g
a.1./haand control,

The results indicated that among the
biocontrol agents. ¥ lecanii recorded higher
aphid mortality (84.74%) which was superior 10
other biocontrol agents but inferior to
imidacloprid. Highest grain vield was recorded

in azadiractin plots (995 kg/ha) which was on par
with imidacloprid (Table 51).

Table 51. Efficacy of biocontrol agents against

cumin aphid
Treatment Per cent | Grain
aplid | yied
mortality | (kg/ha)
(14 DAT) | .\
Chrrvsoperla sp.50,000/ha 39.0° 732"
B. bassiana @ 1 x 10'spores/ml| 58.4° 920"
M. anisopliae @ 1 x 10’
spores/ml 62.2° 940"
V. Tecanii @ 1 x 10 sporesiml 84.7° 952"
Azadiractin 0.03% @ 3 ml/l 85.3° 995"
imidacloprid @ 30 g a.i/ha 92.1° | 1041°
control - 604"

Means followed by a commen letter i a column are not
significantly different by DMRT (P=0.0%5)

5.2.14, Biological suppression of white grubs
Potato: YSPUH & F

A field lexperiment was laid out to evaluate three
entomopathogenic fungi and two species of EPN
against white grubs dffecting potato. The treatments
were B. brongniartii, B. bassiana and M. anisopliae
each @ 10" conidiatha, EPN H. indica and 5.
carpocapsae each (@ 4 b 1J/ha along with control.

The results revealed that the whitegrub
mmfestation was lowest in B bassiana (31.4%)
treatment followed by M. anisopliae (32.7%), S.
carpocapsae (34.9%), B, brongiariii (37.3%) and 11
indica (38.0%)asagainst 59.2 % in control.

Groundnut: MPUAT

A field experiment was conducted to cvaluate the
entomopathogenic fungi and EPN against whitegrubs
attacking groundnut (var. TAG-24).

The results revealed that significantly lowest
plant mortality (4.64%) and highest grain yield
(1,524 kg/ha) were recorded in M. anisopliae @ 1 x
10" conidia/ha (Table 52). This tretament was on par
with chlorpyriphos in ehancing the vield.
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Table 52. Efficacy of entomopathogens and EPN
against whitegrubs in groundnut

M, anisoplice @ 1 x 10"

conidia‘ha 4.6 1,524°
H. indica (PDBC) 1331

@ 5 b Us/ha 7.6 1,360°
8. carpocapsae (PDBC)

ENIL @ 5 b ljstha 8.3 1.370°
B. brongniartti @

1 x 10" conidiaha 113 1,280
B. hassiana 1 x 10"

conidia‘ha His 1,250™
B. bassiana granular

formulation @ 1 x 10"

conidia‘ha 10.1° 1,160°
chlorpyriphos 20EC (@

20 mlkg 0.0 1,640
Control 293 920"

Means followed by a common letter in a column are not
significantly different by DMRT (P=0.05)

5.2.15. Biological suppression of termites:
MPUAT

A field experiment was conducted to evaluate
fungal entomopathogens and EPN against termites in
wheat (var. Raj-3077).

Application of M. anisopline (@ 1 x 10"
conidia‘ha and S. carpocapsae EN-11 (@ 5Sblj/ha
cffectively suppressed termite damage and recorded

signifeantly less plant mortality of whear (5.12 and
4.72%) and higher yield (4,020 and 3,960 kg/ha)
compared to other EPN but was inferior to
chlorpyriphos (Table 53).

5.2.16. Biological suppression of polyhouse
crop pests

Bio- intensive management of Scirtothrips
dorsalis on capsicum in pelyhouse: ITHR

An experiment was laid out in a polyhouse to
evalnate entomopathogens, M. anisoplice, 5.
bassiana, V. lecanii (all applied @ 1x10" spores/ml +
adjuvants), release of B. pallescens (@2
nymphs/plant), spraying neem soapl0%. spraying
spinosad  0.3ml/L and spraying acephate @0.7g/l.
Pinching of the terminal shoots at weekly
intervals with flowering was carried out 4 times to
sustain the crop for a longer period. Highest per cent
reduction of thrips over control was recorded in B.
pallescens release plot. Application of
entomopathogenic formulations was as effective as
chemical application.

Evaluation of anthocorid predator, B.
palleseens against thrips on capsicum: ITHR

An experiment was laid out in polyhouse to
evaluate B. pallescens against Scirtothrips doysalis on
capsicum, The treatment included single release of 5.
pallescens @ 2.5 and 10 per plant.

The results indicated that a single release of B.
pallescens @@ |1 0/plant resulted in post release coumt ol
0.6 to 1.7 thrips with 25.6 kg fruit yield, The
population of thrips on control plants ranged from 0.8
to 15.2 perplant with 1.94 kg fruit yield.

Table 53. Efficacy of entomopathogens and EPN against whitegrubs in groundnut

Treatments | Plant mortality (%) Grhin yield (kg/ha)
M. anisopliae @ 1 x 10" conidia/ha 51 4,020"
H indica (PDBC) 13.31 @ 2.5b1Is/ha 14.2° 3,863"
H. indica(PDBC) 13.31 @ 5bUs/ha 6.3" 4,123"
S, carpocapsae (PDBC)EN1I @ 2.5bljs/ha 14.6° 3,780°
S, carpacapsae (PDBC)EN1I @ 5b ljs/ha 3 3,9607
NSKE 100kg/ha 15 3.810°
Seed treatment with chlorpyriphos 20 EC (@ 5 mltkg 1.2 4,326'
Control BLIT 2.765"

Means followed by a common letter in a column are not significantly different by DMRT (P=0.05)
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Biological suppression of white fly on French
beans: YSPUH & F

An experiment was laid out in polyhouse on
French heans against whitefly Trialeurodes
vaporariorum. The treatments included application of
IV fecandd formulation, V. lecanii pure culture and B
Jumosoroseus pure culture at different concentration
tanging from 10" to 10" spore per ml containing 0.02
per cent Tween-80. The results revealed that highest
mortality of the whitefly was recorded in ¥ lecanii
formulation (@ 10"spore/ ml concentration (Table 34).

Table 54. Evaluation of ¥ lecanii and P
fumosoroseus against T vaporariorunt

Treatment Mean per cent mortality (15 DAT)
Concentration | W lecanii |V lecanit| i
{spore/mli) formulation] pure | fumosoroseus
lise culture | pure cufture
10" - 30.9° -
10" 33.4" 28.1° 15.00°
10” 325 ey i 813t
107 19.7° A 6.56"
10° 12.8° 21.25" Sl
Control 2.8 5000 | 126

Means followed by a common letter in a column are
not significantly differentby DMRT (P=(.035)

Evaluation of anthocorid predator, B.
pallescens against spider mites

Rose

SKUAS&T

An experiment was laid out in polyhouse to
evaluate B. patlescens against spider mites on rose,
The treatments mcluded (a) Three releases of B,
palleseens (@ 10/ plant (€10 days interval), (b) Three
releases of B, pallescens (@ 20/plant (@@ 10 days
interval) and (c) three times spraying of abamectin @
0.3 ml/ land{d) control.

T'he population of spider mites declined from
19.7 to 10.4 when [0 anthocorids were released per
plant and from 21.1 to 6.4 when 20 anthocorids were
released. However, three times application of
abamectin @ 0.3 ml/l, reduced spider mile population
from 20.0 to 4.9 per plant. In the control plot, the mite
population increased from 16.2 to 25.1 per plant.

MPKV

A wial was laid out in polyhouse to evaluate B.
pallescens against spider mites n rose (var. Skyline).
The treatments consisted of four releases of release of
anthocorids (@ 10 and 20 nymphs/ plant, spraying of
chemical insecticide abamectin 1.9 EC (@ 0.3 ml/lit
and untreated control.

The results revealed that four releases of 5.
pallescens @ 20 nymphs/plant significantly reduced
the mite population from 63.1 to 26.8 per 5 leaves and
found superior to control but inferior to abemectin
(15.4 mites/S leaves).

TNAU

The experiment was laid out in the polyhouse 1o
evaluate 5. pallescens against spider mites on rose.
The treatments included four releases of B. pallescens
@ 10, 20/plant at 15 days interval and spraying
Abamectin0.3 ml/ | along with control.

The results revealed that four releases of 8.
pallescens (@ 20 nymphs per plant significantly
reduced the population of spider mite from 232 1o 41
per 5 leaves and recorded 21.3% leaf damage and was
on par with Abamectin 0.3 ml /I spray (Table 55).

Table. 55. Efficacy of B. pallescens against spider
mites on rose

Aediment No. of mites/Sleafl | Leaf
Pre- Post- | damage
treatment | treatment| (%)
B. pallescens (@
10 nymphs/ plant 226" 112° 38.7°
B. palleseens (@
20 nymphs/ plant 232" 41" 213"
Abamectin 0.3 ml/l 241" J5: 4.3"
Untreated control 240" 368° 67.7"

Means [ollowed by a common letter in a column are not
significamly different by DMRT (P=0.05).

Biclogical suppression of sucking pests (spider
mite) on rose: MPKV

An experiment was laid out to evaluate the
efficacy of bicontrol agents against spider mite,
Tetranyvehus wrticae attacking rose (var. Skyline) in
polyhouse. The treatments included (a) spraving B.
bassiana @ 10°CFU/m (b) spraying M. anisopliae @
10° CFU/ml (c) spraying Hirsutella thompsonii @ 10"
CFU/ml (d) spraying V. lecanii @ 10" CFU/mI (e) five
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release of B pallescens (@ 10/plant (g) spraying
insecticide abamectin 1.9 EC @ 0.3 mllit (h)
control,

The results indicated that three sprays of
H. thompsonii (@ 10" CFU/ml was significantly
superior in recording 36.1 mites/5 leaves/plant,
followed by ¥ fecanii (44.1 mites/5 leaves/ plant).
However, abamectin (@ 0.3 ml/lit was the most
effective in suppressing mite (Tetranvehus urticae
Koch.) population (Table 56),

Table 56. Evaluation of hiocontrol agents against

A

20

by B bassiana and M. anisoplice (Table 57).
However the insecticide-treated plot was
significantly superior to other treatments.

Table57. Evaluation of biovontrel agents against
aphids and thrips on carnation

Treatments Aphids/ it (Healthy
I 10 plants | flower
stalks/
plot.
B. hassiana @ 10"
CFU/ml 51" 2.170°
M. anisopliae (@
10° CFU/ml 93° 19.1° | 2,155
Hirsutella thompsonii
@ 10" CFU/ml 178° 2000 | 2,200
V. lecanii (@
10" CFUMm 42" 119 | 2,275
Release of Stethorus
pauperculis 124° 109" | 2.260°
Release of
B. pallescens
@ 10/plant 0 g 17.9° 2,301"
spraying insecticide 14 3.9 2,740°
Conirol 213° 259" | 1,975

spider mite on rose
Treatments: Spider mites/Sleaves/ plant
| Pre- | Post
treatment|treatment
B. bassiana (@ 10° CFU/ml 78.9" 58.2°
M. anisoplice (@ 10° CFU/ml §1.3° 504
Hivsutella thompsonit (@)
10" CFU/ml 804" 36.1"
¥ lecanii @ 10" CFU/ml 78.7" 441"
Five release of B. pallescens
(@ 10/plant 78.4" 62.8"
spraying insecticide
(abamectin 1.9 EC @
0.3 mi/tit) 20.6" 20.1°
Control 79.9' 100.9*

Means followed by a common letter in a column are
notsighificantly different by DMRT (P=0.05).

Biological suppression of sucking pests on
carnation: TNAU

An experiment was laid out to evaluate the
efficacy of bicontrol agents against aphids and thrips
attacking carnation in polyhouse. The treatments
included (1) spraying B. bassiana @ 10° CFU/ml (b)
spraying M. anisopliae (@ 10" CFU/ml (c) spraying
Hirsutella thompsonii (@ 10° CFU/ml (d) spraying ¥
lecanii (@ 10" CFU/ml (e) release of Stethorus
pauperculus (f) release of B palleseens @ 10/plant
() spraving insecticide Abamectin 0.3 ml /1 (h)
control.

Amang the biocontrol agents, ¥ lecanii @ 10°
CFU/ml recorded significantly less aphid incidence
and higher number of stalks/plot which was followed

e e N G e e TR T e e S R

Means followed by a common letter in a column are not
significantly different by DMRT (P=0.05)

Biological suppression of mites on carnation:
TNAU

An experiment was laid out in polyhouse at
Elkhil Farms, Ooty to evaluate biological control
agents against mites on carnation (var. Domingo).
The tretments included (a) release of predatory mite
Amblyseins sp. (@ 10/plant (b) spraying of B
bassiana 10" CFU/ml (c) spraying of H. thompsonii
@ 10" CFUMmI (d) release of Stethorus pauperculus
(e)spraying of dicofol 18.5 EC (@ 2 ml/I (1) control.

Release of 8 pauperculus was effective in
reducing two spootted spider mite followed by
H. thompseni, Amblyseins sp and 8. bassiana.
However, spraying Abamectin (1.3 ml /1 reduced the
mite populatin significantly aver all other treatments
{Table 58).
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Table58. Evaluation of biocontrol agents against  5,2.17. Biological suppression of storage pests
spider mites on carnation MPKV

I Treatments: es/| H;a_lEtE

An experiment was condueted to evaluate the
efficacy of B pallescens and X. flavipes in
. o suppressing C, cephalonica in stored rice. The results

. P i e revealed that release of B. pallescens and X. flavipes
Amblyseius sp. (@ 10/plant 20.3" 2,345 {@ 10, 20 and 30 nymphs/10 kg rice significantly
B bassimm@ 10°CFU/ml A3.0° 3175 Suppressed the p(}pulalinn of C. cep!m!mrir.‘a at
- MPKYV, TNAU and PAU (Table 59). However,
neither live nymphs nor adults of the anthocorids

i
1

Hirsutella thompsonii (@

10° CFU/ml 37.1 2410° were observed after a month m the containers at
Release of Stethorus MPKV whereas at TNAU, PAU and ANGRAU
pauperculus 133 2,430° higher number of adults of X. flavipes were recorded
Sprying insecticide one month after the release.

(Abamectin 0.3 mi/1) 27 2,640 5.2.18. Biological suppression of Chromelaena
Control 63.3 1,875 odorata

Means followed by a common letter in a column are not KAU
significantly differentby DMRT (P=0.05). Releases of stem gall fly, Cecidochares connexa
resulted in significant reduction in plant height and
number of branches on galled plants compared to
non-galled plants.

Table 59. Efficacy of anthocorids against rice moth in stored rice

‘Treatments ' X - : No. of Corcyra moth emerged o
MPKV TNAU PAU ANGRAU

B. pallescens (@, 10 nymphs / 10 kg rice §7.5° 59.0° 46.5% 88.5™
B. pallescens (@ 20 nymphs / 10 kg rice 35.5¢ 34.0° 41.0% 84.5"
B. pallescens @ 30 nymphs/ 10 kg rice 16.0° 12.0° 33.8% 78.3*
X flavipes @ 10 nymphs/ 10 kg rice 3.5 39.0! 21.3"% 79.0"
X flavipes @ 20 nymphs/ 10 kgrice 19.0° 21.0° 13.8" 65.0"
X.flavipes @ 30 nymphs/ 10 kg rice 13.0° 7.0 8.8" 59.3'
Untreated control 80.5' 83.0° 56.3° 95,3
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6. TECHNOLOGY ASSESSED, TRANSFERRED AND
MATERIALS DEVELOPED

DNA sequences generated and deposited
F1599744, 573 bp DNA linear, Jalali, S. K.,

3

5
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Venkatesan, T., Sriram, S.. Rajeshwari, R, and
Mahiba Helen.S, Pichia anomala strain Tey2
188 ribosomal RNA gene, partial sequence:
internal transcribed spacer |, 5.85 ribosomal
RNA gene, and internal transeribed spacer 2.
complete sequence: and 288 ribosomal RNA
gene, partial sequence,

F1224365, 579 bp DNA lincar. Jalali, 8. K.
Venkatesan, T., Sriram, S. and Rajeshwari, R..
Pichia anonala strain Tey 1 185 ribosomal RNA
gene, partial sequence: internal transcribed
spacer 1, 5.8S ribosomal RNA gene, and internal
transcribed spacer 2. complete sequence: and
288 ribosomal RN A gene, partial sequence.

F1224365, 579 bp DNA lincar, Jalak, S. K.,
Venkatesan, T., Sriram, S. and Rajeshwari. R.
Pichia anomala strain Tey 1 18S ribosomal RNA
gene, partial sequence; internal transcribed
spacer 1, 5.88 ribosomal RNA gene, and internal
transeribed spacer 2, complete sequence: and
288 ribosomal RN A gene. partial sequence.

. HQ221884, 389 bp. DNA linear. Rajeshwari, R.,
Jalali, 8. K. Venkatesan, T., Prashanth. M.,
Khan, A. A. and Snram, S. Metschnikowia
rewkaufii isolate TCIK1 188 ribosomal RNA
gene, partial sequence; internal transcribed
spacer 1, 5.8S ribosomal RNA gene, und internal
transcribed spacer 2, complete sequence; and
288 ribosomal RNA gene. partial sequence.

CHMO601457, 349bp DNA  linear, Jalali,S. K.,
Rajeshwari, R., Venkatesan, T.. Sriram, S. and
Lalitha, Y. Metschnikowia reukaufii strain Tey 18
188 ribosomal RNA gene, partial sequence;

internal transcribed spacer 1. 5.85 ribosomal
RNA gene, and internal transcribed spacer 2,
complete sequence: and 268 ribosomal RNA
gene, partial sequence.

6. HM601459, 724 bp. DNA linear, Jalali. 5. K.,
Rajeshwari, R., Yenkatesan, T., Sriram, S. and
Lalitha,Y. Hanseniaspora wvarum strain Tey19
188 ribosomal RNA gene. partial sequence:
internal transcribed spacer 1. 5.88 ribosomal
RNA gene, and internal transcribed spacer 2,
complete sequence; and 268 ribosomal RNA
gene, partial sequence.

7. GU391355, 1452 bp DNA linear, lalali, 5. K.,
Rajeshwari, R.. Sriram, 8. Venkatesan, T.
Lalitha, Y. and Mahiba Helen, 8. Bacillus
subtilis strain Tel 165 ribosomal RNA gene,
partial sequence.

8 HO696994, 341 bp  DNA  linear, Rajeshwari,
R., Jalali. 8. K., Venkatesan, T. and Sriram, S.
Wickerhamaomyces sp. TeylO internal
transeribed spacer 1, partial sequence: 5.83
ribpsomal RNA gene, complete sequence; and
internal transcribed spacer 2, partial sequence.

9, Rangeshwaran, R. Karmakar, P., Ashwitha, K. and
Sivakumar, G. 2011, Partial sequence
(completely aligned) of crylAb gene of the
indigenous Bacillus thuringiensis isolate
(PDBCBT1) submitted to Genbank (Bankit No.
1437744 GenBank Ace. No. JTF501454),

10. Rangeshwaran. R. Karmakar, P, Ashwitha, K.
and Sivakumar, G. 2011, Partial sequence of
crylAb gene of the indigenous Bacillus
thuringiensis isolate (PDBCBT2) submitied to
Genbank (Bankit No. 1437744, GenBank Acc.
No. JE501455).
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12, Rangeshwaran, R.. Karmakar, P., Ashwitha, K.
and Sivakumar, G. 2011. Partial sequence of
crylAb gene of the indigenous Bacilfus
thuringiensis isolate (NBAIIBTAS) submitted
to Genbank (Bankit No. 1437744, GenBank
Acc. No. JF501457).

1. Rangeshwaran, R.. Karmakar, P., Ashwitha, K.
and Sivakumar, G.2011. Partial sequence of
crylAb gene of the indigenous Bacillus
thuringtensiy isolate (NBAIIBTS) submitted to
Genbank (Bankit No. 1437744, GenBank Acc.
No. JE501456).

13. Sivakumar GenBank submissions

Partial sequence Bacillus megaterium
Partial sequence Bacillus subtilis
Partial sequence Bacillus cercus
Partial sequence B. cereus

Partial sequence B. cereus

Partial sequence B, megaterium

(NBALl 63) submitted Acc. No HQ162492
(NBAII25) submitted Acc. NOHQ 162493
(NBAII 7}submitted Ace. NOHQ162494
(NBAII 71)submitted Acc. NOHQ162495
(NBAII33) submitted Acc. NOHQ16249]
(NBAII 63)submitted Ace. NOHQ 162496
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7. EDUCATION AND TRAINING

Name ' Training programme Duration Place

International

Dr. Deepa Bhagat Training on “Crop diseases and pest | 24.5.2010 to South China
ecological control for developing 4,7.2010 Agricultural University.
countries” China

Dr. (Mrs.) Y. Lalitha 12" Workshop of the Arthropod Mass | 19.10.2010 to | International Atomic
rearing and quality control working 22,10.2010 Energy Agency at
group of the IOBC Vienna, Austria,

Dr. (Mrs.) Ankita Gupta| Training on “Basics of taxonomy: 8£.11.2010 to Sven loven Centre
Describing, illustrating and writing 19.11.2010 for Marine Sciences,
biodiversity™ Kristineberg, Sweden.

Ms. R. Gandhi Gracy | Training on “Application of 5.9.2010 to Comell University,
bioinformatics 10 entomological 5.12.2010 Ithaca, New York, LUSA
research”

National

Ms. R. Gandhi Gracy | Sumimer internship at the 1..7.2010 to
Bioinformatics Centre 16.7.2010 I.I.Sc. Bangalore

Dr. R. Rangeshwaran | Microbial identification and gene 1.9.2010 NBAIM,
mining: A bioinformatic approach” 1010.8.2010 Mau, LLP. 275101,

Dr. G. Sivakumar Training on 11.10.2010 o | ICRISAT, Patancheru,

Mr. P. Raveendran “Research Station management” 16.10.2010 Hyderabad

Dr. B. Ramanujam Training on “MDF on 25.10.2010 to | 1IM, Lucknow,

Dr. 8. K. Jalali Managing Quality in Agricultural 29.10.2010
Research System”

Dr. Rajkumar Sensitization training work shop on 8.11.2010 to NBATI, Bangalore
bicinformatic and its various 12.11.2010
applications

Dr. D. Sundararaju Training on “Strengthening Statistical | 8-11.2010 to USA, Bangalore

Mr. P. K. Sankusare Computing for NARS” 13.11.2010

Dr. G. Sivakumar Training on “Metagenomics: 11.1.2011 to NBAIM, Mau Nath
Methods and Applications in 20.1.2011 Bhanjan, U.P,
Microbiology™

Dr. T. Venkatesan Training on “Bioinformatics Resources| 24.1,2011 to
and Tools for Agricultural Research™ | 29.1.2011 TASRI, New Delhi

Dr. Ankita Gupta Training on Insect Bioinformatics 7.2.2011 to NBAII,

17.2.2011 Bangalore
Dr. Ankita Gupta 21 days Advanced Training Course on | 17.2.2011 to Dept, of Agril. Ento.,
“Biorational Tnsect Pest management™ | 9.3.2011 CAFT, TNAU,
Coimbatore
Dr. Rajkumar Statistical modeling in Agriculture 15.02.2011 to | LASRL Delhi
07.03.2011

Dr. M. Nagesh Data Mining and computational 432011 to NBAIM, Mau. UP
methods in bipinformatics for 15.3.2011
microbial research
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8. AWARDS AND RECOGNITIONS

NBAII

e University of Mysore has recognized
National Burcau of Agriculturally Important
Insects as its affiliate Institute for conducting
research leading to Ph. D. degree in the field
ol Zoology, Bietechnology and
Microbiology subjects,

Dr. R.J. Rabindra

# Renominated “Member
management” (ICAR representative) of the
University of Agricultural Sciences,
Bangalore for a period of three years (2009-
2012)

Dr. B. 5. Bhumannavar

@ Vice-President, Society for Biocontrol
Advancement, Bangalore.

@ Nodal officer for Project Information and
management system of [CAR (PIMS-ICAR)

e Nodal officer for Results Framework
Document (RFD) of NBATT

e Vigilance Officer, NBAII

o Chairman, PME Cell. NBAII

e Chairman, ITMU, NBAIl for the year
2010-11

e Member-Secretary, ITMC, NBAII for the

vear 2010-11
Dr. Veenakumari & Dr. Prashanth Mohanraj

@ Thebook entitled “*Andaman Nicobar Dweep
Samooh Ke Titlivaan” authored by
Dr. Veenakumari K., Prashanth Mohanraj,
Srivastava, R. C. and Verma, S. K. bagged
Dr. Rajendra Prasad Puruskar, an 1CAR
award under technical Books in Hindi in
Agricultural and Allied Sciences for the
years 2007-08,

of Board of

Ms. L. Lakshmi

@ Won lirst prize in Javelin throw and third
prize in shotput during ICAR Zonal Sports
Meetat Bangalore during 2010-11.

Dr. Deepa Bhagat

e Selected for Traiming on “Crop discases and
pest ecological control for developing
countries™ from 24.5.2010 to 4.7.2010 at
South China Agricultural University, China.

Ms. R. Gandhi Gracy

e Selected for Training on “Application of
bioinformatics in entomological research™
from 392010 ta 5122010 at Cornell
University, Ithaca, New York, USA.

Dr.(Mrs.) Ankita Gupta
® Selected for Training on “Basics of
taxonomy: Describing, illustrating and
writing biodiversity™ from 8.11.2010 1o
19.11.2010 at Sven loven Centre [or Marine
Sciences, Kristineberg, Sweden.

Dr. (Mrs.) Y. Lalitha

e Received DST Travel Gram for the rip to
attend the 12" Workshop of the Arthropod
Mass rearing and quality control working
group of the IOBC from 19102010 to
22.10.2010 at Infernational Atomic Energy
Agency at Vienna, Austria,

YSPUH & F
Dr Usha Chauhan
® Received Netherland fellowship programme

for attending ICRA 2010 short course on
“Multi-stakeholder processes for knowledge
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@ Appointed as Nodal officer to conduct ARS
/NET exams by ASRB in 2010,

based rural innmovation” from 24 January.
2010 to 30 April, 2010 at Wageningen, The
Netherlands.

e Received TWAS fellowship (from Academy
of Sciences for the Developing World) for
attending XI11. International Congress of
Acarology at Recife-PE, Brazil from
23-27, August, 2010,

CPCRI
Dr. Chandrika Mohan

@ Oral presentation entitled “Natural enemy
complex associated with coconut eriophyid
mite. Aceria guerreronis Keiler™ by
Chandrika Mohan, Rajan, P. and Nair, C. P.R.
was adjudged as the Best Oral Presentation in
the faternational Conference on Coconut
Biodiversity for Prosperity.

ITHR
Dr. A. Krishnamoorthy

of Horlicultural
Promotion of

e Chief Editor, Journal

Sciences,

Society for
Horticulture, Bangalore
President, Association for Advancement of
Pest Management in Horticultural
ecosystems, Bangalore.

Poster presentation entitled “Emerging pests
of coconut in India” by Rajan, P,
Josephrajloumar, A, Chandrika Mohan and
Subaharan. K. was adjudged as the Best
Poster in the Imternational Conjerence on

e Vice-President. Saciety for Biocontrol Coconut Biodiversity for Prosperify.

Advancement, Bangalore.

e Appointed as Nodal officer to conduct ICAR
UG and PG exams during 17 and 18 April
2010
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9. LINKAGES AND COLLABORATION IN INDIA AND
ABROAD INCLUDING EXTERNAL PROJECTS

Research Projects funded by lateral sources
operating at National Bureau of
Agriculturally Important Insects, Bangalore

NAIP

Effect of abiotic stresses on the natural enemies of
crop pests: Trichogramma, Chrysoperla,
Trichoderma and Pseudomonas and mechanism of
tolerance to these stresses (Collaborating centres —
DOR, CRIDA Vittal Mallya Science Research
Foundation, Bangalore and Mysore University).

DBT

DNA based early detection of post-harvest diseases in
mango. banana and management using consortia of
bioagents (NBAIT wark-Isolation of pathogens and
microflora from fruit surfaces of mango for post
hasrvest management in collaboration with Dept, of
Plant Pathology, TNAU, Coimbatore)

Development of fungal bionematicides: Scale up,
post-harvest processing. storage stability. toxicology
and field evaluation.

Genetic and functional analysis of novel genes from
Photorhabdus luminescens and Xeporhabdus
nematophilys, symtiotic bacteria associated with
entomopathogenic nematodes for insect pest
management.

Nanoparticles for enhancing shelf life/storage and
field application of semiochemicals.

ICAR Cess-Fund

Network Project on Biosystematics.

NATIONAL BUREAL OF AGRICULTURALLY IMPORTANT INSECTS

TMC MM | 3.3 “Development. validation, utilization
and/or commercialization of bio-pesticides and bio-
inoculants”

ICAR Network project: Outreach programme on
Diagnosis and management of leaf spot diseases ol
field and horticultural crops, Title of the sub-Project:
‘Biological Control of Colletorrichum Diseases of
Chillies' (ORP on leaf spot discases).

PhytoFuRa — An outreach programme of ISR on
Phytophthora, Fusarium and Ralstonia Diseases of
Horticultural and Agricultural Crops.

AMAAS (ICAR)

Microbial control ofinsect pests — 1.

IPR

Intellectual Property Management and Transfer/
Commercialization of Agriculmral Technology
Scheme (up scaling of existing component Le.
Intellectual Praperty Right (IPR) under ICAR Head
quarter scheme on management on information
services).

ICAR-National Fund for Basic, Strategic and
Frontier application Research in Agriculture-
Funded

Identification of nucleopolyhedrovirus (NPV)
encoded proteins and small RNAs and the feasibility
of their expression in plant to control Helicoverpa™
(NBAIl is Co-operating centre and ICGEB, New
Delhi is the lead centre)
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10. AICRP/COORDINATION UNIT/NATIONALCENTRES

With a view to fulfill the mandate of the AICRP on Biological Control effectively and efficiently, the NBATT is

funetioning with the following ICAR Institute-based and State Agricultural University-based centres.

Headquarters
National Bureau of Agriculturally Important
Insccts, Bangalore

ICAR Institute-based centers

Central Tobaceo Research Institute, Rajahmundry
CPCRI Regional Centre. Kayangulam

Indian Agricultural Research Institute, New Delhi
Indian Institute of Horticultural Research, Bangalore
Indian Institute of Sugarcane Research, Lucknow
Sugarcane Breeding Institute, Coimbatore

State Agricultural University-based centres

Acharya N.G. Ranga Agricultural University, Hyderabad

Anand Agricultural University, Anand
Assam Agricultural University, Jorhat

Dr. Y, 8. Parmar University of Horticulture and Farestry,

Solan

Govind Ballabh Pant University of Agriculture
and Technology, Pantnagar

Kerala Agricultural University, Thrissur
Mahatma Phule Krishi Vidyapeeth, Pune
Punjab Agricultural University, Ludhiana

Sher-e-Kashmir University of Agricultural Sciences &
Technology, Srinagar

Tamil Nadu Agricultural University, Coimbatore

Voluntary centres (partiallyfunded)

Jawaharlal Nehru Krishi Viswavidyalaya,

Krishi Nagar, Adhartal, Jabalpur-482 004,

Maharana Pratap University of Agriculture &
Technology, Udaipur-313 001.

Orissa University of Agriculture & Technoogy, Siripur,
Bhubaneswar, Khurda-751 003.

Central Agricultural University, College of Horticulture &

Forestry, Pasighat-791 102.
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Basic research

Tobacco, soybean
Coconut

Basic research

Fruits and vegetables
Sugarcane
Sugarcane

Sugarcane, cotton and vegetables

Cotton, pulses, oilseeds, vegetables and weeds
Sugarcane, pulses. rice and weeds

Fruits, vegetables and weeds

Plant disease antagonists

Rice, coconut, weeds, fruits and coconut
Sugarcane, cotton, soybean and guava
Sugarcane. cotton, oilseeds, tomato, rice and
weeds

Temperate fruits and vegetables

Sugarcane, cotton, pulses and tomato

Pulses
Vegetables, white grubs and teomite
Rice, Vegetables

Rice, Vegetables
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Voluntary centres

Chaudhary Charan Singh Haryana Agricultural Sugarcane
University, Hisar

College of Agriculture, Kolhapur White grubs, Weeds
Mahatma Phule University of Agriculture and Technology — Vegetables

National Research Centre for Soybean, Indore Soybean

National Research Centre for weed Science, Jabalpur Weeds

Navasari Agricultural University Sugarcane, Coconut
5.D. Agricultural University Vegetables
University of Agricultural Sciences, Bangalore Cotton, pigeonpea
University of Agricultural Sciences, Dharwad Cotton, chickpea
Vasantdada Sugar Institute, Pune Suggrcane

R | 1 1 O e ]
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11. LIST OF PUBLICATIONS

Research papers published in refereed
scientific journals

NBAITI

Ankita Gupta, 2010, First record of Brachvmeria
Jjambolana Gahan (Hymenoptera: Chaleididac)
as 2 pupal parasitoid of Graphium doson (C. & R.
Felder) (Lepidoptera: Papilionidae). Jowrnal of
Biological control 24 (4): 363-3065.

Henry, C. S., Brooks, S. ., Johnson, I. B.. Venkatesan,
T. and Peter. D. 2010. The most important
lacewing species in Indian agricultural crops.
Chrysoperla sillemi (Esben-Petersen), is a
subspecies of Chrvsoperla zastrowi (Esben-
Petersen) (Neuroptera: Chrysopidae). Journal of
Natural Historv, 44; 2543-2553.

Joshi. S.. Rabindra. R. J. and Rajendran, T. P. 2010,
Biological control of aphids. Jowrnal of
Biological Contral, 24 (3): 185-202.

Mohanraj. P, Ali, T. M. and Veenakumari, K. 2010.
Formicidae of the Andaman and Nicobar Islands
(Indian Ocean: Bay of Bengal). Jowrnal of Insect
Seience 10:172 available online:
insectseience.org/ 10,172

Nagaraja, H. and Prashanth Mohanraj, 2010. A new
species of Trichogramma  (Hymenoptera
Trichogrammatidae) from South India. Joursal
of Biological Control, 24(4): 297 - 299,

Patil, 8., Sriram, S., Naik. M. K. 2010. Plant
pathogenie viruses and their use in
nanotechnology,  Adgrobios Newsletter. 8(10):
15-16

Poorani, J. and Slipinski, A. 2010. A review of
Rhyvanchorialia Crotch (Coleoptera:
Coceinellidae: Ortaliinag). Zootaxa, 2423; 25-
43

Rangeshwaran, R. Vajid. N. V., Ramanujam. B.,
Sriram, 8., Bhaskaran, T. V., Satendar Kumar,
2010. Additives in powder hased formulation for
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enhanced shelf life of Pseudomonas fluorescens
and Bacillus sp. Journal of Biological Control,
24: 158-163.

Satpathy S., Shivalingaswamy, T. M., Kumar, A., Ra1.
A, B. and Rai, M. 2010. Potentiality of Chinese
cabbage (Brassica rapa subsp. pekinensis) as
trap crop for diamondback moth, (Pluella
avlostella L.) management in cabbage. [Indian
Journal of agricultural Science, 80(3):238-241

Sriram, S, and Savitha, M. J, 201!, Enumeration of
colony forming units of Trichoderma in
formulations - precautions to be taken to avoid

errors during serial dilution. Journal of

Biological Contral. 25(1): 64-67.

Sriram, S.. Palanna, K, B. and Ramanujam, B. 2010.
Effect of chitin on the shell life of Trichoderma

harsiqnum in tale formualtion. Indian Jowrnal of

Agricultural Sciences, 80(10): 930-932.

Sriram, S., Savitha, M. 1. and Ramanujam, B. 2010,
Trichoderma-enriched coco-peat for the
management of Phytophthora and Fusarium
diseases of chilli and tomato innurseries. Journal
of Biologica! Control. 24(4): 311-316.

Tyagi. K. and Vikaskumar, 2011. The Indian species
of Liophloeothrips  Priesner (Thysanoptera)
Phlacothriplidac), with one new species.
Zootaxa,2803: 21-31,

Venkatesan, T. Nesil, L.B., Jalali, S. K., shylesha, A,
N. and Rabindra, R. J. 2011. Characterization
and identification of Adcerophagus papayae
Noyes and Schauff (Hymenoptera: Encyrtidace),
an introduced parasitoid of papaya mealyvbug,
Paracoceus marginans Williams and Granara

de Willink through DNA barcode. Journal of

Bivlogical Control. 25(1): 11-13

Yamada, K., Ballal, C. R., Gupta, T. and Poorani, J.
2010, Description of @ new species of
Anthocoris (Hemiptera: Heteroptera:
Anthocoridae) from southern India, associated
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with striped mealybug on purple orchid tree.
Acta Entomologica Musei Nationalis Pragae.
50(2): 415424,

AAU-A

Chakraborty, D. and Korat, D, M. 2010. Biology of
green lacewing. Chrysoperla carnca (Stephens)
in middle Gujarat conditions. Karnataka
Jowrnal of Agriculturgl Science, 23(3) ; 500-
502,

Chakraborty, D. and Korat, D. M. 2010, Feeding
efficiency of green lace wing, Chrvsoperia
carnea (Stephens) on different species ofaphids.
Karnataka Journal of Agricultural Science,
23(5): 793-794

Dabhi, M. R. and Korat, D. M. 2010. Host preference
and site of oviposition by females of Bracon
hebator Say. Insect Enviromment, 16(2): 55-57,

Dabhi, M. R, and Korat, D. M. 2010, Copulation and
paralyzing behaviour of Bracon hebator Say.
Insect Environment. 16(2): 59.

Dabhi, M. R., Korat, D. M. and Borad, P. K. 2010,
Influence of colour on the oviposition behaviour
of Bracon hebator Say, Insect Environment,
16(2): 53-54.

Dabhi, M., R.. Koral. D. M. and Borad, P, K. 2010,
Influence of light sources in attracting adults of
Bracon hebetor Say. Insect Environment, 16(2):
57-58.

Dike. 8. 8., Patel, V. J., Korat, 2. M. and Mehta, A. M.
2010, Preliminary leld evaluation of
insecticides against yellow stem borer,
Seirpophagus  incertittus (Walker) infesting
rice. fnsect Envivonment, 16{1); 3-5

Godhami, P. H., Jani, 1. J., Patel, R. M. and Yadav, D.
N. 2010, Impact of ntercropping on natural
enemies of insect-pests in cotton. Research on
Crops 11(2): 511-515.

Godhani, . H., Patel, R. M., Bhaskar 1., Jani, J, J.,
Yadav, D. N., Korat, . M.and Patel, B, H, 2010.
Evaluation of bio-intensive pest management
(BIPM) module in cotton. GAU Research
Journal, 35(1):35-39,

Korat, D. M., Chakraborty. . and Dabhi, M, R. 2010,
Bio-Intensive approaches in suppression of
Helicoverpa armigera (Hubner) in Gujarat,
Crreen Farming, 1(1): 102-105
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Patel, B. H., Godhani, P. H. and Korat, D, M. 2010,
Efficacy of Biosoft Beauveria bussiana (Bals.)
Vuill against diamond back moth, Plutellu
svlostella (L) on cabbage. lndian Journal of
Applied Entomology, 24(1): 36-39,

Patel, B, ., Koshiva D, J., Korat D. M. and Vaishnav,
P R. 2010, Significance of irrigation intervals
and nitrogen levels in management of chilli
thrips. Scirtothrips dorsalis Hood. Indian J.
Appl. Entomol., 24(1); 93-95,

Patel, C_ 8., Jani, J. )., Parekh, V. B., Darji, V. B. and
Vaishnav, P. R, 2010. Geographic variations and
their impact on bivefficacy amongst
Helicoverpa  armigera Nuclear Polyhedrosis
Virug isolates from India. World Jowrnal of
Microbiol Biotechnology, 26:783-794.

Patel, S. K., Patel, B. H. and Korat, D. M, 2010. Effect
of organic manures and its combination with
inorganic fertilizers on insect pests infesting
cowpea, ludian Journal of Applied Entomology,
24(1):27-31.

Patel, S. K., Patel, B. F1., Korat, D. M. and Dabhi, M.
R. 2010. Seasonal incidence of major insect
pests of cowpea, Vgna ungwicwlarg (Linn.)
Walpers in relation to weather parameters.
Karnataka Journal of  Agricultural Setence,
23(3): 497-499,

CPCRI

Chandrika Mohan, Radhakrishnan Nair, C.P..
Kesavan Nampoothiri, C. and Rajan, P. 2010,
Leaf-cating caterpillar (Opisina arenosella)-
induced yield loss in coconut palm.
International Jowrnal of Tropical Insect Science,
30:132-137,

Chandrika Mohan and Rajan, P. 2010. Biology of
Campsomeriella collaris Fab., a natural enemy
of coconut white grub, Leucapholis coneophora
Burm. fnseet Environment, 15(4): 167-168.

Chandrika Mohan, Rajan, P, Nair, C. P. R., Sunny
Thomas and Anithkumari, P. 2010. Farmer
friendly production technology of the green
muscardine fungus for the management of
thioceros  beetle. [ndian Coconmut Journal,
83(7):27-30.

Josephrajkumar. A., Rajan, P.. Chandrika Mohan and
Thomas, R. 1. 201 1. First record of Asian grey
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weevil (Myllocerus undans) on coconut from
Kerala. India, Phvtoparasitica, 39(1): 63-65.

Josephrajkumar, A., Rajan, P.. Chandrika Mohan and
Jacob, P. M. 2010. Re-invasion and bio-
suppression of spiralling whitefly, Alewrodicus
dispersus Russell on coconut in Minicoy Island.
Indian CoconurJournal, 53(2); 20-23.

Josephrajkumar, A., Rajan, P, Chandrika Mohan and
Namboathiri, €. G, N. 2011, Diversity and
management of scale insects infesting coconut.
Indian Coconut Journal, 53(9): 25-29.

Rajan, P., Chandrika Mohan and Josephrajkumar, A.
2010. Have coconuls without pest infection.
Indian Horticufture, 35(5): 33-37,

[THR

Ganga Visalukshy, P.N.. Mani, M., Krishnamoorthy.
Ao and Pillai, K. G. 2010. Epizootics of
Entomophthora sp. on mango inflorescence
hopper. Idioscopus nitidulus (Walker). Journal
of Biological Control 24(3 ). 274-275,

Sharma. D., Krishnamoorthy P. N, and
Krishnamoorthy, A, 2009, Comparative study of
pesticide residue pattern in vegetables grown
using TPM and non-IPM practices, Jowrnal of
Horticultural Science, 4(25: 191-194.

KAU

Lyla, K. R., Beevi, S. P, Philip. B. M. and Jalali, 8. K.
2010. Biological control of rice pests in 'kole”
lands of Kerala. Jowrnal af Biological Control,
24(3): 268-270.

Lyla. K. R. and Philip, B.M. 2010, Incidence of
papaya mealy bug Paracoccus marginatus
Williams and Granara de Willink (Hemiptera:
Pseudococeidae) in Kerala. fnsect Environment,
15(4): 156.

Lyla, K. R., Philip, B. M. and Sinish, M. 8. 2011. Field
release and establishment of Cecidochares
connexa (Maggquart) (Diptera; Tephritidae) on
Chromolaena odprata (L.) King and Robinson
in Kerala. Journal of Biological Control, 25(1).
58-59.

MPRY

Pokharkar, D. S., Nakat, R. V., Tamboli, N, D., Dhane,
A. S.. Jadhav. S. S. Chandele, A. G. and
Rabindra. R. J. 2010, Occurrence of
Acerophagus  papayae Noyes and Schauft
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(Hymenoptera: Encyrtidac) on papaya
mealybug, Paracoccus marginatus Williams
and Granara de Willink, in Pune region of
Maharashtra state. Jowrnal of Biological
Control, 24 (3):291.

Pokharkar, D. $.. Kale, 1. K, and Pawar, D. B, 2011,
Management of onion thrips (7hrips tabaci L)
through varietal serecning and newer
insecticides. Jownal of Agricultural Research
and Technology, 36(2): 237-240.

PAU

Aggarwal, N. and Dhawan, A. K. 2010, Impact of
insecticide resistance management on  pesl
complex in cotten and monitoring studies in
Helicoverpa armigera (Hubner). Jndian Journal
of Ecology, 36(2): 170-73,

Aggarwal, N. Jindal, V. and Vikram, 5. 2010.
Comparative efficacy ol mnsecticides against
sucking pests' complex in transgenic cotton,
Pestology, 34(8): 46-49.

Joshi, N, Virk, J. 8. and Brar, K. S, 2010. Efficacy ofa
Bacillus thuringiensis var, furstaki Berliner
formulation against shoot and fruit borer.
Leucinodes ovbonalis Guenee on  Brinjal.
Jowrnal of Insect Science, 23(2):121-124.

Kaur, H., Virk, J. 8. and Kaur, R, 2010. Biology of
Australian ladybird beetle Cryptolacmus
montrouzieri Mulstan on mealybug
Phenacoceus solenopsis Tinsley. Jowrnal of
Biological Control, 24(2): 155-57.

Sharma, S., Virk, J. S, Kaur, R., Aggarwal, N. and
Mahal, M. 5. 2010, Monitoring Studies on
natural parasitization of Cotton Mealy Bug
Phenacoceus solenopsis Tinsley by parasitoid,
Aenasius bambawalei Hayat in Punjab. fndian
Jowrnal of Ecologyv,37(2): 226-225,

Virk, J. S. and Sarae. P. S, 2010. Comparative
bivefficacy of insecticides against brown plant
hopper, Nilaparvata lugens (Stal) on paddy.
Indian Journal of Plamt Protection, 38(1).
1 - 103,

TNAU

Durairaj, C., Karthikeyan, G.. Ganapathy, N. and
Karuppuchamy, P.2010. Predisposition effect of
Liviomyza trifolii damage to Allernaria leal spot
disease in tomato.  Karnataka Jouwrnal of
Agricultural Science, 23(1): 161-162.
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Ganapathy, N., Durairaj, C. and Karuppuchamy, P.
2010. Bio-ccology and management of
serpentine leal miner, Liriomyza trifolii

(Burgess) in cowpen. Karnataka Journal of

Agrieultural Science, 23(1): 159-160.

Mahalkshmi, V., Kalyanasundaram, M.,
Karuppuchamy, P. and Kannan, M. 2010.
Rioecology and Management of Cotton mealy
bug. Entomaon, 35(2):11-17.

Suresh, S.. Jothimani, R, Sivasubramanian, P.,
Karuppuchamy, P., Samiappan. R. and Jonathan,
E. I. 2010, Invasive mealybugs of Tamil Nadu
and their management. Karngtaka Jowrnal of
Agrienltural Science, 23(1): 6-9.

SKUAS&T

Ahmad, M. J. 2009, A new species of Brachvmeria
Westwood (Hymenoptera: Chaleididae) on
rice skipper, Parnara guitate (Lepidoptera -
Hesperiidae) from South  Kashmir. Jowrnal of
the Bombay Natural History Sociery, 106(2):
198-200.

Ahmad, M, J, and Singhara, G. 8. 2010, Yield loss
assessment of rice cultivars by granivorous birds
at pre harvest. dnnals of Plant Protection
Sciences, 18(2): 521-522.

Ahmad, M. I, Yaqoob, M. and Sajad, M. 2010.
Seasonal abundance of leaf miner
Chromatomyia horiicota (Goureau) (Diptera:
Agromyzidae) on brown sarson, Brassica
campesiris, and role of its Diglyphus parasitoids
{Hymenoptera: Eulophidae) in Kashmir valley.
Jowrnal of Biological Control, 24(4): 300-304.

YSPUH & F

Ajay Sharma, Usha Chauhan, Gupta, P. R. 2010.
Bicefficacy of some biopesticides and its effects
on various biological parameters ol two spotted
spider mite Zetranyehus wrticae Koch (Acari:
Tetranychdiag) on sweet pepper. Capsicum
annum. Jownal of Entomological Research,
34(3): 195-202.

Papers presented in symposia/ seminar/
workshops

International

ITHR

Ganga Visalashy, P. N, and Krishnamoorthy. A. 2010.
Comparative field efficacy of various

NATIONAL BUREAL OF AGRICULTURALLY IMPORTANT INSECTS

entomopathogenic fungt agamst Thrips tabact:
Prospects for Organic Production of Onion in
India. 28" International Horticultural Congress,
Lisbon-Portugal, 22-27 August 2010.

Ganga Visalakshy, P. N, 2010. Status of Biological
control of Parthenium hysterophorus by
Zygogramma  bicolovata in India. 180 10BC
International Workshop on Biological Control
and Management of Parthenium hysterophorus
Natrboi, Kenya, 1-5.10.2010, Kenya.

YSPUH & F

Usha Chauhan, Gupta, P. R. and Sharma, A, 2010,
Management of two spotted spider mite,
Tetranvehus urticae Koch on Carnation with the
help of biopesticides and predator Neoseiulus
{longispinosus Evans  (Acari: Phytoseiidae).
Paper presented in X1 International Congress
of Acarology at Recife-PE. Brazil, August, 23-
27,2010,

Usha Chauhan. 2010, Predators of the plant feeding
mite. Terramyehus cinnabarinus Boisdual in
Solan, Himachal Pradesh, India. Audio-Video
presented in X111 International Congress of
Acarology at Reeife-PE, Brazil, Aungust.
23-27,2010.

Usha Chauhan, 2010. Mass rearing of Neoseiulus
longispinosus  (Evans) { Acari:Phytoseiidag)
under field and laboratory conditions in
Himachal Pradesh in India. Paper presented at
AMRQC 12" Workshop at Vienna International
Centre. Vienna, Austria from 19-22 October
2010,

National
NBII

Ankita Gupta, Ballal, C. R. and Rabindra, R. J. 2010,
Role of women in biodiversity in different
agroecosvstems. [n: National Seminar on
Gender and biodiversity organized by DRWA &
UNDP, National Biodiversity Authority.
Chennai, Bhubaneshwar 28" -29" | Dec. 2010,
pp. 1 2-140

Ballal, C. R. and Bakthavatsalam, N, 2010. Physical
and chemical atiributes of host plants in tri-
trophic interactions. During 34" Annual
Conference of the Ethological Society of
India and National Conference — Colloguium
on Ethology from organism down to
Ethobiomolecule (ECEODE 2010) le - 18
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December, 2010, p-10-11, Abstract Book,
65pp.

Gupta, T. and Ballal, C. R. 2011. Field evaluation of
an anthocorid predator Blaptostethus pallescens
Popplus against Thrips tabaci Lindeman on
onion. In Netional Symposium on Alliums.
Current Scenario and Emerging Trends, 12 1o
14" March, 2011, Organised by Indian Society of
Alliums, Directorate of Onion and Garlic
Research, Pune, p. 233,

Sriram. 8. and R. Rajeshwari, R . 2010, Bio-control
potential of selected chitinase producing isolates
of Trichoderma virens. Accepted for Poster
presentation at  “Molecular Approaches for
Managemeni of Fungal Diseases of Crop
Plants " held during 27-30 December, 2010,

Sriram, 8., Savitha. M. J and Sharma, Y. 2010.
Oligonucleotide-barcode based identification of
native Trichoderma isolates antagonistic (o
cumin wilt pathogen Fusarium oxysportm f. sp.
Cuminis, Accepted for Posler presentation al
“Molecular Approaches for Management of
Fungal Diseases of Crop Plants” held during
27-30 December, 2010,

Ramanujam, B.. Bhasha, H.. Vinaya., H.,
Rangeshwaran, R and Sriram. 8. 2010. Mass
production and formulation of promising yeas!
antagonists of chilli anthracnose pathogen,
Colletorrichum capsici. Oral Presentation made
at “Molecular Approaches for Management of
Fungal Diseases of Crop Plants” held during
27-30 December, 2010.

Ramanujam, B.. Vinava, H., Bhasha, H.,
Rangeshwaran, R. and Sriram, 5. 2010.
Sereening of bacterial and yeast isolates against
chilli anthracnose pathogen, Colletotrichim
capsici by fruil bioassay. Poster presentation at
“Molecular Approaches for Management of
Fungal Diseases of Crop Plants " held during 27-
30 December, 20:11).

Ramanujam, B.. Srinivasa, N.. S. Sriram., S and
Rangeshwaran, R. 2010, Evaluation of fungal
and bacterial antagonists against Alternaria
blight of  tomato. Poster presentation at
“Molecular Approaches for Management of
Fungal Diseases of Crop Plants” held during
27-30 December, 2010,

Yamada, K., Bindu. K.. Nasreem, A.. Nasser, M.,
Ballal, C. R. And Poorani, J. 2010, The flower

L

e
AR

G

bugs found in agro-ecosystems of Southern India
{Heteroptera Anthocoridae). Presented at the
Fourth Quinquennial Meeting of the
International Heteropterists Society, July 12-12,
2010 in Tianjin. China,

AAU-A

Jani, ). )., Patel, A, D, Patel, B. A, and Korat, D, M.
2010, “Evaluation of biocontrol agents, organic
amendments and chemicals against Hetrodera
cajani infecting pigeonpea’ Paper presented at
session 4 on Disease Management of 32" Annual
Conference 7 Symposium on Innovations in
Planmt Pathology research & Human resource
Development organized by Junagadh
Agricultural University, Junagadh & Indian
Society of Mycology & Plant Pathology on
November 24026, 20110,

Jani, J. J. 2011, Intimidation level of resistance against
genetically modified insect resistant cotton:
Indian perspective. Lead paper presented at
National seminar on “Pest Management through
Transgenesis in Agroecosystem” organized by
Dept. of Entomology, MPUAT, Udaipur during
February 25-26, 2011,

Parver Noushad and 1. 1. Jani. 2011, Success avenue
of modern trends of crop production in India:
Nine years of Bt cotton, paper presented at
National seminar on "Pest Management through
Transgenesis in Agroecosystem” organized by
Dept. of Entomology, MPUAT, Udaipur during
February 25-26,2011.

Patel Ankit and Jani. 1. J. 2011. Present Indian
regulatory svstem and approaches for netically
modified crops. Paper presented at National
seminar on “Pest Management through
Transgenesis in Agroecosystem ™ organized by
Dept. of Entomology, MPUAT, Udaipur during
February 25-26,201 1.

Patel, B, H., Nikam, N. D. and Korat D. M. 2010.
Biology of cotton mealybug, Phenacoccus
solenopsis Tinsley (Hemiplera:Pscudococeidae)
in laboratory. A paper presented in National
Conference on Plant Pratection in Agriculture
through Eco-friendlv Techmiques and Traditional
Farming Practices organized by Department of
Entomology, Agri. Res. Station, Jaipur
(Rajasthan) under the aegis of Entomological
Research Association. Udaipur on February 18-
20,2010,
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Patel, B, H., Patel, H. M., Patel, B. K. and Korat D.
M.2010. Seasonal abundance and extent of
parasitism due to Aenasius bambawalei Haya on
cotton mealy bug in middle Gujarat. A paper
presented in National Confernce on paradigm
shiftin cotton research and cwltivation organized
at Surat by NAU, Navsari during 19 to 21,
October 20110.

Patel, B, H.. Patel. H. M., Solanki, R. F. and Korat, D.
M. 2011, “lmpact of eropping patterns on some
predatory fauna of insect pests infesting Bt
cotton™, paper presented at National seminar on
“Pesi Management through Transgenesis in
Agroecosystem” organized by Depl. of
Entomology, MPUAT, Udatpur during February
25-26,2011.

Patel, C. S.. Jani, J. J. and Parekh, V. B. 2011.
Diversity of the 25K FP - gene amongst four wild
type Indian geographic isolates of Helicoverpa
armigera nucleopolyhedrovirus. Paper
presented at National seminar on  “Pest
Managenent through Transgenesis in
Agroecosystem” organized by Dept. of
Entomology, MPUAT. Udaipur during February
25-26,2011.

Patel. H. M.. Patel. B, H.. Solanki R, F. and Korat. D.
M. 2011, Demonstration of crop diversity in
suppression of insect pests infesting Br cotion.
Paper presented at National seminar on “Pest
Managemeni through Transgenesis in
Agroecasvstem ™ organized by Dept. of
Entomology. MPUAT, Udaipur during February
25-26,2011

Pathak Lemna and Jani. J. J. 2001, Impact of
genetically modified crops (GMC) on native soil
microorganisms. Paper presented at National
seminar on  “Pest Management through
Transgenesis in Agroecosystem” organized by
Dept, of Entomology, MPUAT, Udaipur during
February 25-26.2011.

Solanki, R. F., Patel, B. H.. Patel H, M. and Korat, D.
M. 2011, Extent of parasitism due to denasius
hambgwalei Hayat on mealy bug infesting Br
cotton, Paper presented at National seminar on
“Pest Management through Transgenesis in
Agroecosystem” organized by Dept. of
Entomology, MPUAT, Udaipur during February
25-26,2011.

CPCRI

Anithakumari, P. And Chandrika Mohan 2010.
Biocontrol of rhinoceros beetle in coconut-
participatory adaptationof low input
multiplication of Metarhizivm anisopliae fungus
and bridging adoption gap. Paper presented in
International Conference on  Coconut
Biodiversity for prosperity, CPCRI, Kasaragod
25-28 October 2010, p181-182.

Chandrika Mohan, Joscphrajkumar, A, and Rajan, P,
2010. Biological methods of pest management in
coconut pp 91-101 In: International Conference
on Coconut Biodiversity for Prosperity (Eds.)
George V. Thomas, D. Balasimha. V.
Krishnakumar, A. Jerard and R. Bhat, Central
Plantation Crops Research Institute. Kasaragod,
25-28, October, 2010.

Chandrika Mohan, Rajan, P. and Nair, C.P.R, 2010.
Natural enemy complex associated with coconut
eriophyid mite, Aceria guerreronis Keifer. Oral
presentation in International Conference on
Coconut Bindiversity for Prosperity, Central
Plantation Crops Research Institute, Kasaragod.
25-28, October, 201 p 124.

Rajan. P.. Josephrajkumar, A., Chandrika Mohan and
Subaharan, K. 2010. Emerging pests of coconut
in India. Poster preseniation in International
Conference on Coconut Biodiversity jor
Prosperity, Central Plantation Crops Research
Institute, Kasaragod, 25-28, October, 2010 p
134,

Sneha Soman and Chandrika Mohan, 2010,
Compatibility of Metarhizium anisopliae
{Metsch.) Sorokin with some chemical and
botanical pesticides used in coconut pest
management. Poster presentation in XX
PLACROSYM, RRII, Kottayam., December 7-
10,2010, p195-196.

ITHR

Ganga Visalashy, P. N, and Krishnamoorthy. A. 2011,
Relative field efficacy of entomopathogens
against Theips tabaci. Paper presented in
National Sympasium on Alliins emerging irends
held by Society for Alliums at Pune from 12-14
March, 2011,

Krishnamoorthy, A. 2010. Biological Control of
whitefly. Paper presented during one day group
meeting on  Management of whiteflies in
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agricultural and TMorticultural crops. Held at
[IHR, Bangalore, 17 May, 2010,

MPKY

Chandele, A. G., Nakat, R. V., Pokharkar. D. S,

Tamboli, N. D. and Dhane A. S. 2011 Invasion
of papaya mealybug. Paracoccus marginatis W
& G (Hemiptera: Pseudococcidae) and its
natural enemies in Maharashtra, Paper presented
in the Taternational Conference en Biodiversity
and its Conservation’ held at Modern College of
Arts, Science and Commerce, Pune on 28-30,
January 2011.

Nakat, R. V.. Pokharkar, D, 8., Dhane, A. 8. and

Tamboli, N. D. 2010. Biocontrol impact of
Aceraphagus papayae N & S on papayva
mealybug, Paracocens marginatus W & G in
Pune region of Maharashtra. Paper presented in
‘National consultation on strategies for
development and  conservation of  Imported
parasitoids of papava mealvbug held at NBAIL,
Bangalore on 30" October 2010.

Chandele, A. G.. Nakat, R. V., Pokharkar, D. S..

Tamboli, N, D.and Dhane. A. §. 2010. Status of
papava mealybug, Paracoccus marginatus W &
G (Hemiptera: Pseudococcidae) in Maharashtra.
Paper presented in ‘Nazional consultation on

strategies for development and consepvation of

imported parasitaids of papava mealybug' held
at NBAIL, Bangalore on 30" October 2010,

Joshi, N, Jana, S. and Virk. I. 8. 2010. Effect of

Bacillus thuringiensis isolates at different
concentrations of spore crystal toxin complex on
larval mortality of H. armigera In National

sympaosium on " Perspective and Challenges of

Integrated Pest Management for Sustainable
Agriculture " held at YSPUH&F, Nauni { Solan) .
from November 19-21, 2010, Abstract No 5.40,
Page 174,

Joshi, N.. Kaut, R, and Virk. 1. 8. 2010. Efficacy of

fungal wolates for management of Spodoptera
fitura (Fabriciug). In third Biopesticide
Conference held at €CCC, HAU Hisar from
20-22, October, 2010, Abstract No PP-21, Page
159-60

Kaur, R., Joshi, N.. Virk, J. §. and Sharma, S. 2010.

Evaluation of biocontrol technologics for the
management of foliar diseases and fruit borer

)
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incidence in tomato. In National Symposium on
Perspectives and Challenges of Integrated Pest
Management for Sustainable Agriculture,
November 19-21,2010, Dr Y § Parmar
University of Horticulture & Forestry. Nauni,
Solan, Himachal Pardesh. Abstract No. 6.19,
Page 202,

Kaur, R. and Virk, J. 8. 2010. Comparetive field
efficacy of Arrhenotokous and Thelyvtokous
populations of Trichagramma pretiosum Riley
against the tomato fruit borer Helicoverpa
armigera (Hubner)., In third Biopesticide
Conference held at CCC, HAU Hisar from
20-22, October, 2010, Abstract No PP-3, Page
123-24.

Virk, J. S, Aulakh, €. S., Kaur. R.. Joshi, N. and
Shama. S. 2010, Evaluation of egg parasitoids
Titchogrammea chilomis Ishii and 70 japenicum
Ashmead for the management of leaf-folder and
stemn borer on organic and inorganic hasmati
rice. In National Svmposivm on Perspectives and
Challenges of Integraied Pest Management for
Sustainable  Agriculiure, November 19-21,
2010. Dr Y S Parmar University of Horticulture
& Forestry. Nauni, Solan, Himachal Pardesh.
Abstract No, 3.29, Page 96.

Virk, J. S and Dhawan, A. K, 2011 _Possible impact of
climate changes on arthropod natural enemies- A
prediction. In International Conference on
“Preparing Agricultwre for Climate Change”
held at Punjab Agricultural University Ludhiana.
6-8 February, 2011, pp. 224-25 (Abst).

Virk, ). S., Joshi, N,, Kaur, R., Sharma, S, and Mahal,
M. 5. 2010, Field demonstration of the
effectiveness ol Trichogramma chilonis 1shii
against Chilo aurieilius Dudgeon in Punjab. [n
third Biopesticide Contference held at CCC.
HAU Hisar from 20-22, October, 2010. Abstract
Na PP-4, Page 125-26.

Virk, J. S. and Joshi, N. 2011 . Microbes as bio control
agents for the management of bee wax moths. In:
Experience exchange workshop on “Prospects
and promotionaf apiculture for augmenting hive
& crop productiviny” held at Punjab Agricultural
University Ludhiana, Feb. 23-24, 2011 pp 232-
33 (Abst).

Virk , 1. 8., Kaur, R. and Sharma, S. 2011, Role of
parasitoids in the management of bee wax morh
species. In: Honey Festival-cum-Experience
Exchange Wokshop on Prospeets and Promotion

el || L
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of Apiculture for Augmenting Hive & Crop
Productivity, 22-24 February, 2011, PAU,
Ludhiana. Abstract No. 4.9, Page 235-236.

TNAU

Kalyanasundaram, M., Sivakumar, S,
Karuppuchamy, P and Samiyappan, R. 2010,
Ecofriendly management of mango nut weevil
Sternochetus mangiferae (Fabricus) using red
ant Qecophylla smaragdina. Paper presented in
the National conference on Plant protection in
Agrieulture through Eco-friendly Technigues
and Traditional farming practices, organized by
the Entomological Research Association,
Udaipur held between 18 and 20 February 2010.

YSPUH&F

Kumar Ajay, Sharma, PL. and Gupta, P. R, 2010,
Laboratory evaluation of local isolate of
Nomuraea rileyi (Farlow) Samson against
Spadoptera  litwra (Fabricius) (Noctuidae:
Lepidoptera). Paper presented at National

Symposium on *Perspectives and Challenges of

Integrated Pest Management for Sustainable
Agriculture” organized by Indian Society of
Pest Management and Economic Zoolegy at Dr
Y.S. Parmar University of Horticulture and
Forestry, Solan, November 19-21, 2010,

Usha Chauhan and Bakshi, A. K. 2010. Natural
enemies of the greenhouse whitefly,
Trialewrodes vaporariorum (Westwood) m mid-
hill regions of Himachal Pradesh. Paper
presented in National Symposium on
“Perspectives and Challenges of Infegrated
Pest Management for Sustainable Agriculture”
organized by Indian Society of Pest
Management and Economiv Zoology at DrY.S,
Parmar University of Horticulture and Forestry,
Solan, November 19-21, 2010,

Book chapter/ Scientific reviews

NBAII

Rai. A.B.. Shivalingaswamy, T. M., Satpathy, 5.
Pandey, K. K. and Rai, M. 2010. Emerging
trends and strategies for the management of
pests and diseases in vegetable crops. TIVR,
Varanasi. 216pp.

Shivalingaswamy, T. M., Satpathy, 8 and Rai, A.B.

2010, Recent Advances in Management of

Insect Pests of Vegetables Crops In: Sustatnable

A IR e e S
1

crop protection strategies, (BEds.) H.R. Sardana,
0O.M. Bambawale and D. Prasad. Vol.2. Daya
Publishing House, New Delhi, 819pp

Sreerama Kumar, P. and Leena Singh. 2010
Comprehending  the potential of non-host-
specific acarophilic fungal species in the control
of Terranychus wticae. In: Abstract Boolk,
Thirteenth International Congress of Acarolgy.
August 23-27, 2010, Recife-PE, Brazil, p. 266
(Abstract No. 492},

Sreerama Kumar. P. and Leena Singh. 2010,
Microbial natural enemies of mites, pp. 173-181.
Advances in Agricultural Acarvology.
Compendium, [CAR-Sponsored Summer
School Advances in Agricultural Acarology, 08-
28 October 2010 (Eds Srinivasa, N., Mallik. B.
and Chinnamade Gowda, C.). All-India Network
Project (Agricultural Acarclogy) & Department
of Agricultural Entomology, University of
Agricultural Seiences, Bangalore.

Veenakumari. K., Prashanth Mohanraj, Srivastava, R,
C.and Verma, S. K. 2009, “Andaman Nicobar
Dweep samooh Ke Titlivaan'.  Central
Agricultural Research Institute, Port Blair,
Andaman and Nicobar islands, India p. viii+156.

AAU-J

Barkataky. R. N., Basit, A. and Hazarika, L. K. 2010.
Water hyavinth weevil: An appropriate hio-
control agent. Lap Lambert Academic Publisher
AG & Co K.G. Germany., 72 pP.

CPCRI

Chandrika Mohan. 2010. Biological control of
rhinoceros beetle using Oryetes rhinoceros virus,
P 100-110. e Harnessing the potential of
Biopesticides againsi pests and diseases; its
fmplications  in sustainable crop  protecton.

November 9-29. 2010, TNALU, Coimbatore

Chandrika Mohan, Rajan. P. and Josephrajkumar, A,
2010, Strategies to manage black headed
caterpillar infestation in coconut. In: fn a
Nutshell: Essavs on Coconut (Ed.) CV Ananda
Bose, Coconut Developmenl Board, Kera
Bhavan, Kochi 185-190p.

Josephrajkumar, A., Rajan, P. and Chandrika Mohan
2010. Scale insects, mealybugs and whiteflies of
coconut palm and their management. In: fnn @
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Nutshell: Essavs on Coconut (Ed.) C. V. Ananda
Bose, Coconut Development Board, Kera
Bhavan, Kochi, 199-206p.

Nair, €. P. R., Rajan, P. Chandrika Mohan and
Josephrajkumar, A. 2010. Rhinoceros beetle and
Red palm weevil-two major pests of coconut
palm in India. In: fn @ Nusshell: Essays on
Coconud (Ed.) CV., Ananda Bose, Coconut
Development Board. Kera Bhavan, Kochi
pP.178-184.

Rajan, P. Chandrika Mohan and Josephrajlkumar, A.
2010, Coconul eriophyid mite, Aceria
guerreronis Keifer, In: fn a Nutshell: Essays on
Cocoma (Ed.) CV Ananda Bose, Coconul
Development Board, Kera Bhavan, Kochi, 191-
198 p.

TNAU

Jeyarani, 8. Karuppuchamy P. and Sathiah, N.2010.
Characterization of geographical isolates of
Helicoverpa armigera Nucleopolyhedrovirus
(HaNPV) In "Non chemical Insect Pest
Muanagement” (Eds: Dr. S. lgnacimuthu and
B.V.David) Elite Publishing House Pwt. Ltd,
New Delhi. P116-122.

Kalyanasundaram, M., P.Karuppuchamy. M.Kannan
and M.Suganthi. 2010, Dipha aphidivora
(Meyrick), a potential bioagent for the
management of sugarcane woolliy aphid. In
“Non chemical Insect Pesi Managemeni”
(Eds: Dr. S, lgnacimuthu and B.V.David)
Elite Publishing House Pvt. Ltd, New Delhi.
P164-168.

Popular articles/ Technical/ Extension/
Bulletins/ Reports

NBAII

Shylesha, A. N.. Joshi S., Rabindra, R. J. and
Bhumannavar, B.S. 2010, Classical biclogical
control of the papaya mealvbug. Technical
Folder, National Bureau of Agriculturally
Important Insects, Bangalore, 4 pp.

Shylesha, A. N., Joshi, S.. Rabindra, R. J. and
Bhumannavar, B.S. 2010. Classical hiological
control of the papaya mealybug. Technical
Folder (In Bengali Language), National Bureau
of Agriculturally Important Insects, Bangalore.
4pp.

T e e e R R e e S T e e e S

AAU-J

Basil, A, 2010, Su-songhoto Padhatire Kit Patanga
Nityantran. Dainik Janambhumi 1" July, 2010.
(Regional language)

Saikia. D. K. 2010, Sak Pasaleer Kit Patangar Aru
Rugar Samanbit Nivantan Bibastha, March.
2010. (Regional language)

Saikia, D. K.and Basit, A, 2011, Jaibik Padhatire Kit
Patanga Niyantranor Byabostha. Asomiya
Khobor (Regional Language)

KAU

Lyla, K. R. and Manichellappan. 2011.
Mealymootiakkethive mithrakeedangal Kerala
Karshakan January 2011, Published by Farm
Information Beureau. Kerala. pp.38-39.

Lyla, K. R. 2011, AICRP on Biological Control of
Crop Pests and Weeds, Vellanikkara, Kerala
Extension Bulletin,

Lyla, K. R. 2011, Jaivecka Roga Keeda Nivanthrana
upadhikalum upayogikkenda reethikalum
(Malayalam)

Lyla, K. R. and Manichellappan. 2011. Papaya
mealymoottayude Jaiveckaniyanthranam
(Malayalam)

MPKY

Pokharkar, ). 5. and Nakat. R. V. 2010. Mass
production technique of Cryprolaemus
manirouzieri, a predator of mealy bug.
Drakshavrutta, June, 2000, pP. 10-11.

Pokharkar, 1. S., Nakat, R. V., Jadhav, 8. 8., Tamboli,
N. D. and Dhane. A, S. 2010, New record of
Papaya mealy bug in Pune region in news papers
"Daily SAKAL and 'AGRO-WON' on 4" August,
2010.

Pokharkar, D. ., Nakat, R. V., Jadhav, S. S., Tamboli,
N. D. and Dhane, A, 8. 2010, New record of
papaya mealybug parasitoid, Acerophagus
papavee in' AGRO-WON'on 31" August 2010,

Pokharkar, D. S. and Nakat, R. V. 2010. Management
of insect pests in grape orchards using biocontrol
agents. Drakshaveutia, Golden Jubilee seminar-
2010 of MRIBS, Pune held on September 26-27,
2010, pp. 93-97.

Dr, Pokharkar, D. S. 2010, New record of Papaya
mealy bug in Pune region in news paper fndian
Fxpresson 3" September, 2010
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Dr. Pokharkar, D. S. 2010. Management of mealy
bugs in grape with namral enemies in AGRO-
OWN dated, 10" October 2010,

Dr. Pokharkar, D, 8, 2010. Mirra kitakane wachavali
papavachi bagh (The bioagents saved the
papaya orchards from the ravages of mealy
bugs) published in AGRO-WON dated 14"
December 2010

Pokharkar, D. 8., Nakat, R. V., Tamboli, N. D, and
Dhane, A. S. 2011, Control of mealy bugs in
custard apple orchard. Bhusawanardhen, 3(10):
29-31.

Nakat, R. V. and Tamboli, N. D. 2011. Lowering of
Betelvine. Bhusawardhan, 3(10): 26-28.

Dhane, A. S., Tamboli, N, D. and Nakat, R, V. 2011.
Integrated pest management of aphids.
Biriseewanardhan, 3(12): 21-25,

Nakat, R, V., Tamboli, N. D. and Dhane, A. 8. 2011.
Biointensive pest management of mealy bugs.
Bhusaweanardhan, 3(12): 26-30,

PAU

Aggarwal, N.. Jindal, J, and Brar, D. 5. 2011. Pest
management in spring maize for higher vield.
Progressive Farming, 47(2): 8-10.

Aggarwal, N.. Jindal, J. and Brar, S. .PS. 2011, Bahar
ruti makki: Vadh jhar lye kire makudian di
rokhtham, Changi Kheti 47(2): 14-16.

Aggarwal, N, and Jindal, I. 2010, Makki de kwality
beej utpadan lve paudh surakhia de visesh

dhang. Training Manual, Directorate of
Extension education. Pp. 18-21.

TNAU

A pamphlet in Tamil on papaya mealy bug
management was prepared and distributed to the
farmers and extension functionaries.

A brochure Tamil on papaya mealy bug management
through parasitoids was prepared and distributed
to the farmers and extension functionaries.

CPCRI

Anithakumari, P, and Chandrika Mohan 2010, Green
fungus against black beetle. Kerala Karshakan,
56(1): 20-23.

Chandrika Mohan and Anithakumari, P. 2010, Women
friendly biocontrol methods for management of
rhinoceros beetle - a practical note
(Malayalam). Information booklet No 3/10.
CPCRI(RS) Kayamkulam.

Chandrika Mohan. Rajan, P. and Anithakumari, P.
2010. Farm level production of green
muscardine fungus for the management of
rhinoceros beetle. Extension booklet. CPCRI,
Regional Station, & p.

Chandrika Mohan and Josephrajkumar, A. 2010
Black headed caterpitiar of coconut- Training
on technological updates. 10-12 November,
2010,29p.
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12. LIST OF APPROVED ONGOING PROJECTS /

EXPERIMENTS
L. Basic research 14, In situ conservation of natural enemies and
National Bureau of Agriculturally Important pollinators in pigeon pea and sunflower

Insects ecosyslems

15, Isolation, identification and characterization
of endosymbionts of trichogrammatids and
theirrole on the fitness attributes

I.  Cataloguing of insect fauna of India, with
emphasis on minor orders

2. Biosystematics of Trichogramma and

Trichogrammatoidea 16, Studies on molecular characterization and

identification of endosymbionts of
chrysopid predators and their role on the
biological attributes

3. Introduction and studies on natural enemies
of some new exotic insect pests and weeds

4. Biodiversity of aophagous parasitoids with
special reference to Scelionidae
(Hymenoptera)

17. Studies on Trichogramma brassicae and
Cotesia plutellae interaction with their host
in cabbage ccosystem

5. Biodiversity of economically important ¢
Indian Microgastrinae (Braconidae) .

supported by maolecular phylogenetic ) o
studies 19, Phytophagous mites as a source of microbes

for hurnessing in pest management

Molecular characterization of Indian
coccinellids

6. Development of production protocols and ) e .
evaluation of anthocorid predators 20 Ilyl‘emctml'ls of microbial control agents in
7. Biodiversity of aphids, coccids and their diversespiltyped )
natural enemies 21, Standardization of solid state Termentation
conditions and development of prototypes
with semi-automation for the mass

production of Trichoderma spp.,

8. Polymorphism in pheromone reception in
Helicoverpa armigerd

9. Influence of elevated levels of carbon di Metarrhizium anisopliae and Beauveria
oxide on the tritrophic interactions m some bassiana
crops ; ; ;

p‘ ) i 22, Management of bacterial wilts of tomato

10.  Semiochemicals for the management of land brinjal caused by Ralsionia
coleopteran pests solanacearum through Bacillus spp.

I1. Formulations of pheromones of important >3 Evaluation of fungal pathogens on Aphis
borer and other crop pests and kairomones craccivora in cowpea and Bemisia tabaci in
for natural enemies using nanotechnology tomato and capsicum

12, Attractants for natural enemies ofricepests 24 [solation, characterization and toxicity of
for use in the conservation of natural indigenous Bacillus thuringiensis strains
L against lepidopterous pests

13, Studies on _bcc pil)llil."l‘dIOI'S in erop- 25 Rio-intensive management of root-knot
ecosystems with special reference to pulses nematode and /Fusarium disease complex in
and o1lseed crops tomato and okra using PGPR
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26. Mass production and exploitation of

entomopathogenic nematodes against white

grubs from diverse habitats
27. Nematode-derived fungi and bacteria for
exploitation in agriculture

28, Database on entomopathogenic nematodes
AICRP on Biological Control

L. Bioediversity of biccontrol agents from
various agro-ecological zones

Trichogrammea — all centres
Chrusoperta— All centres

Gonjozus and Braconid species (KAU. ANGRAL,L
CPCRI, TNAU, OUAT, AAU-T)

All centres (except SKUAS & T)
Spiders — All centres

Cryptoflaemons

Insect-derived EPNs — All centres

Soil samples for isolation of antagenistic organisms
— All centres

Anthocorids — All centres

Bio-diversity of insect pests and their natural enemies
in horticultural ccosystems (YSPUH & F)

I1. Biological suppression of pests and
diseases in field

Plant diseases and nematodes

1. In witro screening of available isolates of
antagonists for their tolerance to abiotic siresses
(i.e. cold, drought, salinity) and their
performance under rain-fed conditions of hills
and plains (normal soils) (GBPUAT)

2. Field evaluation of promising strains under rain-
fed conditions (GBPUA&ET)
3. Field validation of biocontrol technologies

(GBPUAKT)
4. Introduction of new antagonists in a consortium
formulation of biocontrol and biofertilizer
agents (GBPUA&T)
Impact assessment of biocontrol technologies
trunsferred o the farmers of Utarakhand
through AICRP on Biological control
(GBPUA&T)
6. Biological control of post-harvest fruit rot in
Mango land papaya using veasts (GBPUA & T,
AAL-AL PATD

L

IIl. Biological Suppression of Sugarcane

Pests

1. Demonstration on the use of T. chilonis
(temperature tolerant strain) against early shoot
borer (PAU, CCSHAU)

2. To study the influence of plant structural
complexity on the behaviorof T chilonis (SBI)

3. Tostandardize group reaving of the host for mass
productionof GV of C. infitscatellus (SB1)

4, To collect GV isolates from different factory
zones and assess the virulence of GV isolates on
Chilo infuscarellus (SB1)

5. Evaluation of Metarfizium anisoplice aganst
termites ([ISR)

6. Termite control with Entomopathogenic
Nematodes (1ISR, PAU, NBAIL)

IV. Biological Suppression of Cotton Pests

1. Monitoring the biodiversity and outbreaks of
invasive mealybugs and their natural enemies
on horticultural/ field’ medicinal land aromatic
crops (MPKV, TNALL AAU-A, ANGRALL
PAL)

V. Biological Suppression Of Tobacco Pests

1. Effectofwater quality on the performance of
B.t.k and entomopathogenic fungi. viz.
Nomuraea rileyi and Beauveria bassiana
against S. linra | H. armigera in tobacoo
(CTRT)

2. Comparative study on performance of
different isolates of H. armigera NPV from
coastal A, P.

3. Studies on the performance of B, bassiana

and Preudonionas fluorescens as endophytic
microbes in suppression of tobacco stem
borer Serohipalpa heliopa (CTRI)

4. Development of software and field manuals
for identification and utilization of bioagents
for alternative cropping systems to tobacco
(CTRI)

V1. Biological Suppression Rice Pests

I, Preliminarv evaluation/ screening of EPN
against YSB, striped borer and leaf folder in rice
(KAU, GBPUAT, AAU-J, PAU, CALL, OLIAT)
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Survey for the identification of potential natural
enemies of the gundhi bug. Leptocorisa sp.
(KA, AAU-J, PAU, CAU, NAU, TNAL)
Siudies on Granulosis virus of rice leaf folder,
Cnaphalocrocis medinalis (KAU)Y

Evaluation of different micrebial formulations
for the management of rice panicle mite,
Stenotarsonenus spinkii (ANGRAL, NAU)
Large-seale demonstration of IPM for rice pests
and diseases in the farmer's field (OUAT)

Efficacy of pheromone mediated auto-
confusion technology against rice yellow stem
borer, Seirpophaga mneertilas

Biological Suppression of Pests of Maize

Demonstration of biological control of
maize stem borer, Chilo pariellus using
Trichogramma chilonis and Cotesis flavipes
(INKVV)

Bielegical Suppressien of Pulse Crop
Pests

Influence of crop habitat diversily on
biodiversity of pests of pigeonpea and their
natural enemies (TNAU ANGRAU, AAU-A &
INKVV)

[mpact of bio-suppression of /. armigera on the
incidence of other lepidopteran pod borer
species of pigeonpea (AAU-A, INKVV)
Microbial control of A armigera and Adisura
atkinsoni on Dolichos lablab (ANGRAL)
Fixing economic threshold level for NPV
application for the control of Helicoverpa
armigeraonchickpea (PAL

Biological Suppression of Oilseed Crop
Pests
Evaluation of BIPM package for castor pests
(ANGRAL)
Laboratory evaluation of Trichogrammatids
against castor capsule borer (ANGRAU)
Biological suppression of Spodoptera fitura
and Uroleucon eavthami in non spiny safflower
varieties (ANGRAU)
Biological control of groundnut leal miner
{(TNAL)
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Evaluation of entomophagous pathogens
against pests defoliators infesting soybean
(INKVV})

Preliminary screening of EPN  against
Spodopiera lira in soybean (JNKVV, NRC
soybean)

Biological Suppression of Coconut

Large area demonstration of integrated
biocontrol technology against Orpctes
rhinoceros (CPCRI)

Studies on natural enemies of red palm weevil
(CPCRI)

Biological Suppression of Pests in
Tropical Fruits

Large scale field evaluation of Metarhizium
aniyopliae against mango hoppers (TNALU)

Biological Suppression of Pests of
Temperate Fruits
Survey for identification of suitable natural
cnemies of codlingmoth (SKUAS & T-5)
Field evaluation of Trichogramma
embryophagum against the codling moth,
Cydia pamonella on apple (SKUAS&T-5)
Studies on the predators ol phytophagous mites
onapple and beans (Y SPUH&F)
Laboratory evaluation of some bioagents
against the root borer Dorysthenes fuugelii as
pestofapple (YSPUHS&F)
Biological control of phytophagous mites on
apple/ beans/ rose (YSPUH&F)

Biological Suppression of Pests of
Vegetable Crops
Preliminary field evaluation of thelytokous
Trichogramma pretiosum against Helicoverpa
armigera of tomato (YSPUH & F, MPKY,
PAU, OUAT, CAU, MPUAT, ITHR, TNAL)
Demonstration of biological control of
DBM and other lepidopteran pests on
cabbage (I1THR, PAU)
Survey for parasitoids of Liriomyza trifolii, the
serpentine leal miner oftomato (YSPUH & F)
Developing biointensive package for the pests
ofcolecrops (YSPUH & F)
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Biological control of cowpea aphid (KAL)

o v

Demonstration of biocontrol based IPM module

against pests of cauliflower (CAU)

7. Validation of bio-control based IPM  for
important pests of tomato (CAU)

8 Farmer participatory demonstration of bio-

control based TPM for important pests of brinjal

(CAUL OUAT, ITHR)

9. Bielogical control of cabbage aphids
(Brevieorvne brassicae) (SKUAST-S)

10, Evaluation of PDBC Bt strains (PDBCBT1 and
PDBCBT2) against Phaella xylostella and
Helicoverpa armigera (TNAUL PAU,AAU-A)

XIII. Biologieal Suppression of Pests of Seed

Spices

L, Evaluation of different bioagents agamst

cumin aphid (MPUAT, NRC Seed spices,
NBAIL CAZRI, Jodhpur)

Evaluation of biocontrol agents againsi
cumin wilt (MPLUAT*)

12

XIV. Biological Control of Tea Mosquito Bug
Survey for the natural enemies of tea
mosguito bug Guava (IIHR, TNALJ), Cashew
(TNAU), Tea (KAU)

XV. Biological Control of Mealybugs

1. Monitoring biodiversity and oul breaks for
invasive mealybugs on herticultural crops
(ITHR)

2. Biological control of cotton mealybug
(Phenacoccus solenapsis) (ANGRAU,
TNAU, AAU-A, MPKYV, PALT}

3. Biological control of papaya mealybug,
Paracoccus marginatus (TNAULTTHR)

4. Standardization of mass production
technique for papaya mealvbug parasitoid
Cladiscodes sacchari (TNAL)

5. Evaluation of ciceinellid predators against
papaya mealybug {TNAU)

6. Evaluation of some biocontral agents for the
control of brinjal mealybug. Coccidohystrix
insolitus (OUAT)

X VL Biological Suppression of White Grubs
I.  Biological control of scarabaeids (Brahming

cariacea) in potato (YSPUH & F in
collaboration with HPKV, Palampur)

2. Biological suppression of scarabaeids intesting
groundnut(MPUAT)

XVIL Bielogical Control of Termites

1.  Augmentation of microbes for biological
suppression of termite in wheat (MPUAT, RAU.
Bikaner, RARS, Durgapur, Station trial to be
conducted and to be included in AICRP white

grubs)
XVIIL. Biological Suppression of Pests in
Polvhouses
. Biological management of root-knot nematodes

infesting tomato and earnation in polyhouses
(AAU-A — tomato; MPKV, Pune- Carnation;
NBAIl to supply the inputs)
2 Evaluation of anthocorid predator,
Blaptostethus pallescens against spider mites
in polyhouses (All centres with polyhouses)
(New & ongoing KAU, MPKV) + All
centres of AINP- Acarology except KAU and
USPUH & )
Evaluation of biological contrel agents against
sap sucking pests of ornamentals under
polyhouse conditions (all centres with
polyhouses)

LFE]

4. Evaluation of biological control agents againsi
mites in carnation under polyhouse conditions
(TNAU) with AINP (Acarology)

5. Biocontrol of greenhouse whiteflies (GHWF)
on beans/ cucumber/ rose under polyhouse
conditions (YSPUH & F)

XIX. Biological Suppression of Storage Pests

1. Ewvaluation of anthocorid predators against
storage pests in rice (TNAU. MPKV,
ANGRALL PALT)

XX. Biological Suppression of Weeds

I. Biocontral of Chromolaena odorata
utilizing Cecidochares connexa by
inoculative release (KAU, AAU-I)

XXI. Enabling Large Scale Adoption of
Proven Biocontrol Technologies
Rice (AAU-J, KAU, PAU. NCIPM)

2. Brinjal (ITHR)

NATIONAL BUREAL DF AGRICULTURALLY IMPORTANT INSECTS

An evaluation version of novaPDF was used to create this PDF file.
Purchase a license to generate PDF files without this notice.


http://www.novapdf.com/

¥

el
TAT

3. Sugarcane

i, Demonstration of biocontrol for the suppression
of Plassey borer, Chilo tumidicostalls using
Trichogramma chilonts and Cotesia flavipes
(AAU-T}

i Use of Trichogramma chilonis temperature-
tolerant strain (TTS) against early shoot borer,
Chilo infuseatellus (PALT)

. Use of Trichogramma chilonis for the
suppression of the stalk barer Chila auricilius
(PALD)

. Use of Trichegramma japonicum for the
suppression of top borer (Scirpophaga
excerplalis) of sugarcane

4. Coconut

I. Surveillance and need-based control of
coconut lef caterpillar, Opising avenosella in
Kerala., Tamilnadu and Andhra Pradesh
(CPCRI. KAU, TNAU, ANGRALU)
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if. Oryetes rhinocerps management using
Metarrhizitm  antosopliae var. major and
baculovirus in Andhra Pradesh { ANGRALU)

XXIl Surveillance and monitoring for the
mealvbugs (All centres except

SKUAST -8, Srinagar)

XXIIT Survey for the spread of the pest, base line
data on the mealybug and natural
enemies, mass production and release of
imported parasitoids, establishment,
conservation and impact assessment.
(TNAU, KAU, ANGRAU, MPKYV (Pune),
Tripura University, Agartala)

XXIV Biological control of nematodes in

pomegranate (MPKV (Pune), AAU
(Anand), NBAII tosupply the inputs
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13. CONSULTANCY, PATENTS AND
COMMERCIALISATION OF TECHNOLOGY

NBAII
o Quality testing of several biopesticides
e EAG and GC-MS analysis for samples received [rom various organizations
e Bioassay of By proteins against lepidopteran pests

e Mass production and supply of trichogrammatids and coceinellids for biological control of various
pests

e Mass production and supply of Trichoderma, Pseudomonas, ete for management of plant diseases

e Mass production and large scale supply of host insects like Corcyra cephalonica, Spodopiera litura,
Helicoverpa armigera for research and commercial units

e Mass production and supply of Gonjozus nephantidis and Cardiastethus exiguus for the biological
control of Opisina arenosella on coconut

o= 1156 e R e T S, S e 1]
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14. MEETINGS HELD AND

MADE

XIVth Research Advisory Committee Meeting
held from 18-19 June, 2010

The fourteenth Research Advisory Committee
Meeting was held in the conference hall of National
Bureau of Agriculturally Important Insects (NBAII),
Bangalore from 18-19 June 2010 under the
chairmanship of Dr. A, N. Mukhopadhyay. The other
members who attended the meeting were Dr. D. L.
Patel; Dr. C. A. Vivaktamath; Dr. C. Manoharachary:
Dr. T. P. Rajendran ADG (PP) and Dr. R. L
Rabindra

Dr. R. J, Rabindra, Director, NBAIl welcomed
the Chairman and the Members of the RAC and
briefed them about the activities of the newly formed
Bureau and detailed as to how the existing research
projects were re-oriented to the mandate of NBAIL He
made a brief presentation of salient findings of all the
institute projects for the year 2009-2010 and also
listed the new projects initinted,

Dr. A. N. Mukhopadhyay, the Chairman of the
RAC in his opening remarks indicated that the 21"
Century i5 “The Century for Environment”. He
emphasized that conservation of bioresources is the
order of the day. In this context the role of plant
protection scientists is highly important in managing
the pests (discases, nematodes, nsects, mites etc.)
attacking our crops in & sustainable way through
conservation of biocontrol agents, honey bees and
pollinators, Increasing food production has certain
limitations as the cultivable land 1s decreasing, so he
stressed the need for reducing the food losses in the
field and in storage. If the plant protection scientists
can reduce by 35-40% [ood loss we can not only save
Rs. 40,000 o 0,000 crore, but also make it availabie
formational consumption. Further he stressed that our
agricultural products have to meet the international
standards or clse our export consignments will be
rejected as it happened in the case of tea consignment
which was rejected due to high dicofol residues and
grapes consignment rejected due to high bavistin
residues. He told that we have to focus on a few pests
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of national importance and come oul with suitable
sustainable technology to manage them. Simply
patenting several technologies has no meaning 1f
these technologies are not commercialized. The
scientists should focus on the development of such
technologics which can be commercialized.

The RAC took note of the action taken report
presented by Dr. B. 8. Bhumannavar, Member-
Secretary on various recommendations during the
thirteenth RAC held on 26-27 June, 2009,

The scientists incharge of the three divisions
made detailed presentations on the progress of work
during the year 2009- 10 under the different projects.

The RAC appreciated the progress made in the
different research programmes during the year 2009-
10 and noted with high level of satisfaction that the
seientists have been facilitated with the state of the art
equipment, farm facilities with net house, poly house
and field facilities to carryoul their research
programmes. The bureau has also made a reasonably
good attempt to reorient the focus of research as per
mandate as reflected by the good progress made in the
area of exploiting the biodiversity.

The RAC made the
recommendations:

following

1. Organizing winier school for 3 consecutive years
on hiodiversity of insects, mites and related
Arthropod genetic resources (IMRA) for
capacity building for NARS on biosystematics
and biodiversity.

B

Develop a National Exploration Plan for
collection of IMRA in specific ¢cosystems
imcluding biodiversity hot spots and a master
plan may be prepared for preparation of
distribution maps of TIMRA genetic resources of
economic importance,

3. Development of good museums through the
network programs of biosvstematies with
funding under the XI1 plan period.

MATIONAL BUREAU OF AGRICULTURALLY IMPORTANT INSECTS

e e N P S e e T e P B e S S R S T S i REPIRT EESSSmRmmcres

117 s


http://www.novapdf.com/

=

The

To meet the mandated requirements of NBAIL
capacity building of suitable scientist may be
taken up in a phased manner to initiate taxonomic
research work i different insect groups like,
Coleoptera, Lepidoptera, Diptera. Hemiptera
and Orthoptera in which no taxonomic expertise
is available in India. A master plan for the next 10
years in this regard has to be prepared for
submission to the council.

The NBAIIL in consultation with NCIPM may
draft a note on the current status of
manufacturing and marketing processes of
microbial biocontrol agents towards fruitful
implementation of TP,

Successful technologies developed and
evaluated in multi location experiments may be
commercialized as per ICAR norms.

An interface meeting with seed industry may be
organized at the institute to sensiise the industry
about scope of seed treatment with antagonists
for securing good plant stand in crop production,

Biological control in poly house for the
sustainable management of pests, diseases and
nematodes has to be encouraged through the
ATCRP net work to facilitate large seale adoption
by the growers.

RAC also made the following

observations for the consideration of the
scientists of NBAIL

1;

o

The nano-formulation of insect pheromones
should be tested in the field for their persistence,
The newly developed polymer for impregnation
of methyl eugenol can be field-tested for its
persistence in comparison with the presently
available cardboard impregnation method.
Anagyrus kamali can be collected from different
agro-ccosystems of India and screened for their
efficacy for suppressing Maconellicoccus
mealybug.

Biodegradable alternate materials may be
identified in the place of sponge as a carrier for
mass production of fungal antagonists.
Paecilomyces lilacinus isolates available at
various locations in India can be collected and
tested against root-knot nematode to identify a
virulent strain which will be tolerant to abiotic
stress,

=118
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The timing of application of EPN formulations
for the management of early instars of white
grubs of arecanut has to be standardized.
Metabolities of Xenorhabdus and Photorhabdus
bacteria as well as these of the EPN should be
tried for control of plant parasitic nematodes.

Fungal pathogens found to be promising againsi
the sucking pests particularly white flies. may be
evaluated in the field/poly house.

NBAII has large collections of biocontrol agents
representing  Trichoderma, Metarhizium,
Beauveria, Paecilomyces, endophytic bacteria
(Pseudomonas, Bacilluy) and few others. It is
suggested to take up their strain differentiation,
testing their efficacy through proper dosage/
concentration under laboratory conditions,
polyhouse and at field site, production of viable
and effective noculums through selid state
fermentation, determination of quality, shelf life
and performance under different conditions and
commercialization.

Germplasm conservation, Genebank and DNA
barcodes, inventorization and database may be
takenup by NBAIL

Genomics and nano-technology
strengthened.

Lo be

B. General observations:

1

ra

Efforts should be made to bring qualified
taxonomists from NARS system into the NBAII
fold to enhance the biosystematics and fauna
studies.

Since NBAII 18 very yvoung. it 1s necessary to
bring out visibility and this can be done through
publications of hand books with good colour
photographs in various areas of insect taxonomy,
cither books or soft copies also to be uploaded in
the website.

A good document may be hrought out on the
success stories of the erstwhile PDBC.

The national mandate of harnessing the
biodiversity of insects. mites and related
arthropods resources 1s enormous and the
present strength of scientist. technical.
administrative and supporting stafl’ needs
consideration for strengthening in a phased
manner during the X1 plan period.
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XV Research Advisory Committee Meeting
held on 15.2.2011

The XV meeting of the Research Advisory
Committee (RAC) of the National Bureau of
Agriculturally Important Insects (NBAIT) was held on
1522011 under the chairmanship of Dr. B.
Senapathi. The other members who attended the
meeting were Dr. T. P. Rajendran, ADG (PP}, Dr. B. V.
David: Dr. R. K. Jain; Dr, §, K. Gupta; Dr. H. K. Bajaj
and Dr. R, J. Rabindra.

Dr. R. J. Rabindra, Director of the NBAI
welcomed the chairman and members of the RAC and
briefed RAC on the focus of the 15" meeting of the
RAC convened with the specific objective of
reviewing the achievements made so far during the X1
plan and examining the projections for the X1 plan.

Dr., T. P. Rajendran, Asst, Director General (Plant
Protection), Indian Council of Agricultural Research,
emphasized the need for integration of research
programmes of the NBAIL with the ongoing
programme of the ICAR as well as the National
Agricultural Research System.

The Chairman in his remarks traced the growth
the PDBC into NBAIL. While complimenting the
scientists of the NBALI for their contributions like the
successful biological control for sugarcane woolly
aphid and the papaya meaybug as well as
commercialization's of formulations of antagonists,
the chairman pointed out the strengths and
weaknesses as well as the Tuture road map for the
bureau in the 12" plan. Emphasis has to be given for
holistic management of pest complexes (c.g.
pigeonpea pest complex), enhancing biocontrol under
climate change, exploiting spider biodiversity,
enhancing the efficacy of biocontrol organisms
through genetic improvement, understanding the
diversity and role of pollinators and soil microbial
diversity and performance of biocontrol agents. The
necessity to develop linkages with other institutions
working on biocontrol agents, honeybees and
pollinators, lac insects and other agriculturally
important insects and othet arthropods in the National
Agricultural Research System was emphasized,
Responding to the action taken report, the
RAC pointed out the following points;

a) The draft not eon the current status of

manufacturing and marketing of’ microbial
biocontrol agents should be expedited.

#
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b} The number of biocontrol agents out of the
inset germplasm maintained should be
indicated.

¢) There should be a clear projection on the
functional integration of the insect
biosystematic net work project with the
NBAII programme.

Then presentations were made theme-wise on the
achievements of the X1 plan. The salient
achievements were presented and then the X1 plan
projects with expected outpul and anticipated
outcome were presented by the scientists them-wise.
These projections were discussed by the members of
the RAC and it was suggested to incorporate the
following aspects in the XII plan projections.

General Recommendations

1. For strengthening the research programs of the
NBAIL the following research areas are needed
to be added during XTT plan period.
a)  Acarology
b) Pollination forinereased productivity
¢} Soil arthropods forsoil health
Additional man power of scientists, technician
and supporting stafl’ along with necessary
infrastructure need to be sanctioned during the
XlIIplan period.

2. Strengthening of functional linkages with the
national and international institutions

3. Capacity building for scientists of the Bureau in
both national and international institutions

4. Establishment ofinsect museum

Specific Recommendations (in addition to the
division-wise projections presented and
modified)

1. Division of Biosystematics, Biodiversity and

Bio-safety

a) Identification of biosystematics studies on a
few selected families/genera and
strengthening of identification services.

b} Biodiversity of pellinators, their
conservation and utilization in protected
cultivation of high priced cross pollinated
vegelables

2. Division of Bio-rescarch, conservation and
utilization
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a4}  Exploration, introduction, and
standardization of mass multiplication
and release procedure of exolic natural
cnemies of those pests. diseases and
weeds which are not effectively managed
by indigenous natural enemies.

b}  While collecting the germplasm of
insects, related arthropods of
agriculturally importance, microbial
biccontrol agents including EPN and
entomophilic nematodes should be
covered.

3. Division of Genomics and Bicinformatics

a) Whole genome sequencing may be done
only for Chrysoperla zastrowi silleni and
Plutefla

b) Exploitation of endosymbionts for
enhancing fitness attributes and tolerance to
pesticide and high temperature in natural
enemies

¢} Molecular characterization and
development of DNA barcode for
agriculturally important NES, pesis and
polhinators,

dy Proteomic analysis in Apiv cerana indica
and thrips veetor-virus mteraction.

Instityte Research Council Meeting held on 11" and

13" Augustand 22-23 September, 2010

The Institute Research Council Meeting of the
NBAIl, Bangalore was held on 11 & 13 August, and
22 & 23 September, 2010 under the Chairmanship of
Dir. R..J. Rabindra, Director, NBAIl,

Dr. R. J. Rabindra, Director and Chairman of
the IRC welcomed all the scientists and informed that
the contents in the annual report for 2009-10 were
well appreciated by ADG (PP). Sinee the planning
commission is pulting more pressure on the council
for more outcome oriented outputs, the scientists
should bring visibility in their achievements. In the
changed scenario of NBATI, scientist can modifv and
re-orient their research as per the mandate of the
NBAIL Tt was suggested that before presenting the
RPF-I for the new projects. the scientists should
present their RPF-T within the division and with the
suggested modifications. thev can present in the IRC
Meeting.

T
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The scientists presented the report on the targets
achieved for the period 01-04-2009 16 31-03-2010 and
also technical programme for 2010-11. After detailed
discussions on the presentations on the achicvements
ay per the targets given in their respective projects
following points emerged as recommendations for the
on-going projects.
®  Good progress has been made in the Cataloguing
project

@ Progress in the project on biosystematics of
Trichogramma is satisfactory

® The progress in the project on biodiversity of
nophagous parasitoids was as per target. The
name of Dr. J. Poorani, Co-P1 may be deleted as
there1s norole in the project

® The progress made in the project for the
introduction of papaya mealybug parasitoids is
appreciable, Efforts should be made 1o introduce
additional biocontrol agents of parthenium like
seed feeding weevil, Smicromx lutwlentus and
stem borer, Caramenta. Efforts could be made to
introduce  Heteropsylle spinwlosa for the
biological control of Mimesa diplotricha. Re-
distribution of stem gall fly of Chromoiaena can
be taken up through AICRP centres.

@ The project on production protocols and
evaluation of anthocorids is extended for two
more vears for completing the ficld and
laboratory studies by releasing the anthocorids
and to quantify bio-diversity. Dr. Prashanth
Mohanraj name can be deleted from this project
as hehas no specific role. An exploratory project
on cryopreservition of embryos of insects has 1o
be formulated,

®  Good progress has been made in the praject on
biodiversity of aphids. coccids and their natural
enemies.

® No progress has been made in the projeet on
influence of elevated levels of carbon di-oxide.
The scientists have o gear up action plan in their
work.

@ The kairomonal diversity component has to be
studied. Role of kairomonal perception in H.
armigera can also be studied. (midterm
correction). Since in the earlier projects no
output leading to outcome was seen, special care
and action should bestowed fora clear outcome.
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@  The project on attractants for natural enemies of
rice pests is extended for two years 1ill 31.3.2012
to enable the PI to complete the development of
attractant chemical formulation which can be
used for attracting parasitoids and predators of
pests of rice for conservation.

@ The traps of [IHR and PCI for fruit fly can be
tested for studying the field persistence with
nano-fibre formulation.

® Experiments to measure the rele of pollinators in
enhancing the vield of pulse crops have to be
designed.

® The achievements in the project on molecular
characterization of inter and intra specific
variation in trichogrammatids are very good.
Trichogramma chilonis produced by a
biocontrol laboratory (preferably Mandya lab.)
can be studied for the wolbachia transmission,
The scientist should submit the RPF- [1] along a
separate page giving the out-put, out-come and
the future road map.

@ Cood progress has been made on molecular
characterization ot Indian coceinellids

@ Validation of mite fungal pathogens against
cifrus rust mite has to be done.

® The project on  Bacilluy thuringiensis s
extended upto 31.11.2010 and the scientist has
to complete all the pending items of research
and submit the RPF TII. A commercializaable
virulentisolates of Btshould be the outcome,

® Pot cullire studies for survival in sel with
improved methodology of surface sterilization
of seed, seedling and irrigation water ete to be
done. The Devikulam isolate of Baeillus sp. can
be taken up for formulation aspects along with
its species identification.

® Good progress has been made on solid state
formulation of Trichoderma spp. Work on semi
automation may be hastened.

®  Scientists who presented their RPF-1 for the new
projects should modify the technical
programme as per discussion and re-subrmit the
same forapproval,

General recommendations

. The components of the format for generating
pass port data on insect germplasm has to be

e T TR S
hngore

developed (Dr. Prashanth Mohan Raj
—Trichogrammatids; Ms. Gandhi Gracy-
Cuoccinellids; Dr. T. Venkatesan-Chrysoperla)

t

The genetic diversity of different populations of
Anagyrus kamali can be studied against the
meallvbug, Maconellicovcus hivsutus to record
relative performance. (Dr. Sunil Joshi)

3. The new revised names of msects should not be
printed in the Institutes annual report and other
publications till the taxonomic papers involving
the new name are published. (TDC).

4. All the scientists were advised to focus their
research projects to enable generation of
product/ process/ technologies which will be
absorbed by stake holders and particularly
farmers.

L

An analysis of the outcome of research projects
during the past 20 vears has to he imitiated.
(Action: PME Cell).

Institute Management Committee Meetings

The XIX IMC meeting was held on 28" July,
2010 at NBAII under the chairmanship of Dr. R. 1.
Rabindra, Director. The other members who attended
the meeting were Dr. K. Prabhudas, Dr. K., P. Jayanth,
Mr. S. Bilgrami and Dr. D. Sundararaju. The
preseftation on the following topic was made to the
IMC members.

“Strategic plans for classical biological control
of the papaya mealybug Paracoceus marginatus " by
Dr. A. N. Shylesha

Abstract: The papaya mealybug, Paracoccus
marginats Willilams and Granara de Willink
(Hemiptera: Pseudococcidae), is a polyphagus insect
and a pest of various (ropical fruits, vegetables, and
ornamental plants. Its host range includes Carica
papava  Citrus spp. Persea americana (avocado),
Solanwm melongena (cggplant), Hibiscus spp
Plumerta spp. .Acalypha spp and more than 12 weed
hosts, /f was first described by Williams and Granara
de Willink (1992) and re descrmbed by Miller and
Miller (2002). B marginatus was originally reported
from the neco tropical regions in Belize. Costa Rica,
Guatemala, and Mexico, in the Republic of Palau in
2003 (Muniappaii et al, 2006, Walker et al. 2006 ) and
Trom Hawaii In 2004, on papaya. plumeria, hibiscus,
and Jatrapha spp. L. (Heu et al. 2007), The pest was
recorded in India during 2007 from Coimbatore and
has spread to most of the southemn states.
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The papaya mealybug (Paracoccus
marginatus) is currently causing substantial damage
in Tamil Nadu, Karnataka and Kerala and has become
established on various fruit and vegetable crops.
Mulberry being one of the important hosts. the pest is
threatening sericulture industry in India. Papava
mealy bug atlacks the foliage and fruits of different
crops , causing severe damage to crops, fruits and
vegetables. Many of the chemicals tested were found
to be ineffective on this pest and were not cost
effective. Biological control of B marginatus has
been found to be effective in many of the countries
like Guam, Palau, Srilanka and Hawai.

Looking inte the importance of the pest and
effectiveness of hiocontrol agents in contaming this
pest, we have introduced all the three species of the
Papaya mealybug parasitoids Viz., Acerophagus
papavae, Anagveus loecki, and Pseudleptomastix
mexicana tor the management and are currently being
studied in guarantine laboratory at NBAIL Hebbal,
Bengaluru.

The IMC recommended the following:

The IMC appreciated the efforts taken by the
NBAII to import the parasitoids for the management
ofthe papaya mealybug.

To send a reminder on the completion of
quarantine building and get the audit para dropped.

The IMC appreciated the action taken on the
commercialization of technologies and to drop this
objection,

The IMC suggested that the audit para on
encapsulation machine- unfruitful expenditure of Rs.
29 88 lakhs may be pursued with the ICAR.

The IMC ratifies the Composition of committes
for assessment  of technical staff’ under Category 1
and 111

The IMC approved the importation of the
following equipments under plan funds of less than
Rs. 5.00 lakh category:

: ' No. | CostRs.in
. | Stereozoom microscope :|2 Nos| Rs.4.90
2. | Image anlyser ;| 1 No. | Rs. 3.00
3. | Rotary evaporator 1|1 No. | Rs.3.00

The T™C recommends the substitution of
equipment listed at 1) and 2) below with Flash
Chromatography with Detector in view af
Jjustification furmshed by the Institute. Further, there
is no additional liability of funds due to substitution of
the equipment.

The IMC approved the proposal for purchase of
34 Nos. of desktop computers in lieu of the field data
recorder.

The IMC recommended for the purchase of 20
Nos. of file storage cabinets for record room

IMC approved the proposal for the purchase of
below items under the category of less than Rs.5.00
lakh approved in the EFC of the XI plan as it is not
exceeding the total sanctioned amount in the EFC.

APPRO ibstitution foritem now proposed | Amount
EFCequipment R :
1. Chromatography with detector Flash chromatography with detector | 15.50
2 GC fraction collector 8.00
R R e e L
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ITEM XXIMC Meeting
: S e - e The XX IMC meeting was held on 6" September,
I. | Malaise Traps 0.55 2010 under the chairmanship of Dr. R, J. Rabindra,
2. | Distillation unit L.50 Director. The other member sho attended the meeting
3. Refrigerator (6 Nos.) 2.00 were Dr. 8. Prabhukumar, Dr, K. Prabhudas, Dr. K. P.
4, Portable Carbondioxide Monitor 0.50 Jayanth, Dr, Sundararaju.
5. | Platform scale 0.075 Update on the quarantine screening for the three
6. Balance 0.325 imported parasitoids of papava mealybug P
=5 Stereozoom microscope 4.90 marginatus was presented before the IMC.  Seven
8 | AC for aris cell 0.25 species of locally available mealybugs were tested for
9 | Miscellaneons labfixnures 0.73 host specificity and all the available natural enemies
10| Rotor 0.90 and pmdtlc_ti ve insects were screened for safety, The
— results indicated that the parasitoids did not aceept
I1.| Besmceweighing o them as hosts nor inflicted any parasite related injury
12.| Powerpack 0.86 to them, The study reports are submitted to PPA for
13.] Gel Rock 0.19 release permil.
14.| Electronic pipette 1.00 " X
IS, Multichannel pipeite 1.00 The IMC recommended the following:
16.| Dot blot 0.80 @ The IMC appreciated the dropping of audit
17.] Copicr-cum-scanner 0125 para on quarantine lab. by C & AG.
18.| Insect setting box & cabinets 0.90 e The IMC suggested that the audit para
19.| DSLR Camera (accessory) 1.00 Encapsulation Machine may be pursued with
20.| Microwave ovens (4 Nos.) .95 ::L I[I::? 5 { of ;
2 @ The IMC approved the proposal of purchase
21| UPS 1.3 VAR Nt L nfmc:OTCE]tJacosl0I‘R§.E£§ﬁlﬂkh.p
TOTAL 23.895
@ The IMC approved for the proposal of
The committee recommended for the conversion of staft rest room to the Reception
construction of Repository Lab and Insectaries Lab at Room to be constructed in the NBAIT campus
Attur Farm and advised to follow the codal at Hebbal.

formalities.

The IMC approved the proposal of engaging
Dr, P, V. Mahalakshmi and Dr. Vishwanath Patil as
authorized medical attendants for a further period of
one year.
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15. PARTICIPATION OF SCIENTISTS IN CONFERENCES,
MEETINGS, WORKSHOPS, SYMPOSIA, ETC. IN

INDIA AND ABROAD

INTERNATIONAL Dr. J. Pooraniattended
NBAII @ Attended the National Consultation on Agro-
Dr.N. Bakthavatsalam attended biodiversity held at NASC, New Delhi, on
. . . May 26-27 2010, acted as rapporteur for two
@ International seminar on IPM Ile‘]dal )&awerf sessions and helped in drafting the
College, ﬂ[”alayaw;kultal during 22-25" recommendations.
F;z;:ﬁ:fm:ﬁ:ls nfmpr[:zen;r:n:gf:]zili ?:;‘ e Attcnd_ed the National Consultation on
pests, what next?” strategies fordeployment and conservation of
i imported parasitoids of papava mealy bug on
Dr. Prashant Mohanraj attended 30" October. 2010 at NBAII, Bangalore,
@ [nternational Symposium on [PM' held at
Palayamkottai, Tamil Nadu from 23 -25
February, 2011 and presented a paper on ~ Dr. K. Srinivas murthy attended
Advances in bu'\s‘yslemal;cs' of e National Consultation on strategies for
Trichogramma ﬂ.nd ﬁ'rrhogil‘rmxm‘mu fdf’u deployvment and conservation of imported
{Hymenoptera: Trichogrammatidag) in India. M . :,.
By Nagaraja. H., Prashanth Mohanraj and parasitoids of papaya mealy bug on 30
Jalali, S.K..2010. October, 2010 at NBATI, Bangalore.
o Brainstroming Meet on Application of Bio-
P informaties on Insects and their Resources at
FLAIRAL NBAIL on 9" August, 2010,
NBAll . - _
e Meeting on finalising package for Black
Dr. N. Bakthavatsalam attended headed Caterpillar infestation in coconut on
® National seminar on Invasive Pests with 27.1.2011 at Lal Bagh, Bangalore, organised
parlicular reference to Luprops trisiis, a by the Directorate of Horticulture, Bangalore.
nuisance pest of Kerala held at Calicut e Sensitisation workshop on coconut leaf
during 17-18" February 2011and presented beetle Brontispa longissime  on 20"
key note address on “Invasive pests of September 2010 at NBAII, Bangalore
agricultural importance and their (Venue: TVRI, Bangalore)
management through classical biological o ; . . .
P—— e Consortium Implementation Committee
) mecting of the NAIP project “Effect of
Ms. Gandhi Gracy attended abiotic stresses on the natural enemies of crop
e Natonal Symposium on “Silver Jubilee of pests: Trichogramma. Chrysoperia,
Bioinformatics in India-{DBT BTIsNet)” Trichoderma, Pseudomonas and mechanism
Pondicherry  Unmiversity, Pondicherry on of tolerance to these stresses” held on 37
2.02.2011. April, 2010, 30" July, 2010 & 29" January,
2011.
124 R e e ———————
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Thematic Annual Workshop 2011 of the
NAIP(Basic & Strategic Research in Frontier
Areas of Plant Science (NAIP component- 4),
7-8"March, 2011 at ITHR, Bangalore.

Dr. Rajkumar attended

National Consultation Meeting on Strategies
for Deployment of the Imported Parasitoids
of Papaya Mealy bug on 30" October. 2010 at
NBAII Bangalore

Dr. Ankita Gupta attended

National sennar on Gender & Biodiversity
organized by DRWA in collaboration with
UNDP, National Biodiversity Authority.
Chennai, on 28-29" December, 2010 a
DRWA, Bhubaneshwar and delivered a
lecture on the topic “Role of women in
biodiversity indilTerent agro-ecosytems”

Dr. T.M. Shivalingaswamy attended

Dr. D.

Dr. M.

e R S e e e S e e SR L S S i

Launch workshop of the National Fund for
BSFARA sponsored project on
“ldentification of nucleopolyhedrousvirus
(NPV) encoded proteins and small RNAs and
feasibility of their cxpression in plant to
control Helicoverpa armigera’™ on 24.3.2011
at ICGER, New Delhi.

Sundararaju attended

PLACROSYM XIX at Kottayam from 06-
12-2010 to 09-12-10 and made a oral
presentation of the paper entitled “Studies on
extentofpollination and fruit set in cashew™

Nagesh attended

3" National Conference on Biopesticides
Emerging trends 2010 and presented a lead
paper entitled “Bacterial toxins and their
potential in application n insect pest
management” by M. Nagesh, Seema Wahab,
Saleem Javeed and Rijo Joseph organized by
the Society of Biopesticides Sciences, India
and CCSHAU, Hisar, 20-22 November2010.
National Agricultural Science Congress,
NBFGR, Lucknow and presented a paper on
“Enhancing soil antagonistic potential for the
control of rootgruhs (Coleoptera:
Scarabagidae) using entomopathogenic
nematodes: A field study in arecanut
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Dr. G. Sivakumar attended

Participated in the Group meeting of the
AICRP on Biocontrol of crop of crop pests
and weeds held at  Sher - e - Kashmir
university of Agriculture and technology,
Shalimar, Srinagar from 28.05.2010 to
29.05.2010.

Participated in Krishi Mela organized by
University of Agricultural Seiences,
Bangalore from 11" to 14" November. 2010.

Attended national symposium held at ICAR
research complex, Goa, from 4-5. March,
2011 and presented a paper titled
Characterization and screening ol Bacillus
spp  against Ralstonfa solanacearum
causing bacterial will of brinjal and tomato,
by Sivakumar G, Rangeswaran R, Sriram S
and Ramanujam B. 2011,

Dr. Sunil Joshi attended

Participated in Krishi Mela organized by
University of Agricultural Sciences,
Bangalore from [ 1" o 14" November, 2010
Attended meeting on 'National Consultation
Meeting on Strategies for Deployment of the
Imported Parasitoids of Papaya Mealybug' on
30" October, 2010

Dr. T. Venkatesan attended

Attended Annual group meet of all India
Coordinated Research project on biological
contral of crop pests and weeds at Sher-c-
kashmir University of Agriculture &
Technology, Kashmir during 28-29" May.
2014.

Dr. Chandish. R. Ballal attended

One day consultation Meeting on Organic
Farming on 23 April 2010, at NASC New
Delhi.

National Consultation on strategies for
deployment and conservation of imported
parasitoids of papaya mealybug held on 30"
October, 2010 at TVRT Auditorium, organised
by NBAII, Bangalore. Anchored the
Programme.

34" Annual Conference of the Ethological
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Society of India and National Conference —
Colloguium on Ethology from organism
down to Ethobiomolecule (ECEODE 2010)
1610 |8 December, 2010 at Trivandrum

@ National Symposium on “Alliums: Current
Scenario and Emerging trends™ 12" 10 14"
March, 2011 organised by Directorate of
Oniton and Garlic Research, Rajgurumagar,
Pune held at Vaikunth Mehta National
Institute  of Co-operative Management,
University Road, Pune,

AAU-A
Dr. D. M. Korat attended

® A seminar on “Protection of plant varieties
and farmers' right act and seed industry™
organized by National Seed Association of
Tndia. New Delhi, Anand Agricultural
University, Anand and Gujarat state seeds
producers Association, Ahmedabad on 77
April, 2010,

e Joint Agricultural Research Council meeting
of State Agricultural University, Gujarat state
at Junagadh on 15" April, 2010,

@ National seminar on “production technology
marketing of'acid-lime in India” organized by
Acid lime growers Association of India,
Pune, Gujarat Bagayat Vikas Parishad,
Anand, KVK, Ganpat University Kherva,
Mehsana, Dept of Horticulure, Govt. of
Gujarat Gandhinagar, National Horticulture
Mission, New Delhi and National
Horticultural Board, New Delhi during 710 9
September, 2010.

Patel, B, H attended

® National Conference on Plant Protection in
Agriculure through Eco-friendly Techniques
and Traditional Farming Practices organized
by Department of Entomology, Agri. Res.
Station, Jaipur (Rajasthan) under the acgis of
Entomological Research Association.
Udaipuron February 18-20,2010.

e National seminar on Pest Management
through Transgenesis in Agroecosystem,
organized at MPUAT, Udaipur during
February 25-26,2011.

NATIONAL BUREAU OF AGRICULTURALLY IMPORTANT INSECTS
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Dr. Jani, J. J. attended

e National seminar on Pest Management
through Transgenesis in Agroecosysten,
organized at MPUAT, Udaipur during
February 25-26, 2011, He presented a Lead
paper entitled, “Intimidation level of
resistance against genetically modified insect
resistant cotton : Indian perspective” and
Chaired one session on transgenics.

AAU-J
Dir. Basit, A, attended

® Awareness campaign cum training on
biological control of papaya mealy bug at
KVK. Kahikuchi, Guwahati on 24.01 .11,

e XVII Biocontrol workers Group Meeting
held at Shere-e-Kashmir University of
Agriculture & Technology, Srinagar on 28-20
May, 2010.

Dr. D, K. Saikia attended

® Awareness campaign cum training on
biological control of papaya mealy bug at
KVEK, Kahikuchi. Guwahati on24.01.11.

e XVIII Biocontrol workers Group Meeting
held at Shere-e-Kashmir University
of Agriculture & Technology. Srinagar on
2R-29 May,

ANGRAU
Dr. Rahman, S. J. attended
e ZREAC mecting of the Southern Telengana
Zone held at Zilla Parishad Office,
Mahboobnagar Dt. On 25 and 26 August.
Ms, Anitha, G, atlendecd
e ZREAC meeting of the Southern Telengana
Zone held at Zilla Parishad Office.
Mahboobnagar Dt. On 25 and 26 August.

CPCRI
Dr. Chandrika Mohan attended
e XIX AICRP workshop on Biocontrol of erop
pests and weeds at Sher-¢-Kashmir
University of Agricoltural Sciences and
Technology — Kashmir, Srinagar during 28-
29 May, 2010,
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@ International Conference on Coconut 66" Board of Studies Meeting in Agricultural
Biodiversity for Prosperity, CPCRI, Entomology including Sericulture, Zoology
Kasaragod during 25-28 October, 2010, and Nematology held at Biocontral lab.,

Department of Entomology, MPKYV, Rahuri
KAU on 24" February 2011 and discussed Ph. D,

Dr. Lyla, K. R. attended

synopsis and ORWs of M. Sc. (Agri)
students.

e Training programme on mass produc_lton ol The Research Programme Planning Meeting
parsitoids of papaya mealy bug organized by in Agricultural Entomology and Nematology
NBAII, Bangalore [rom 28-29. September. for 2011-12 on 25" February 2011 organized
- =
e by the Head, Department of Entomology.

e XIX Biocomrol workers group meeting held MPKV, Rahuri at Biocontrol Lab. and
at Sher-e Kashmir University of Agriculture presented as well as discussed the technical
and Technology, Shalimar, Kashmir on 28" programme of AICRP on Biocontrol.
and 29" May, 2010. ) ’ :
85025 Uy SO0 . i The Sub-Jury for the first ever Mahindra

e National consultation of Strategies of Samridhi India Agriculture Award 2011 on
imported parasitoids of papaya mealy bug on (9% Tanuaty 2011 and scrutinized 90
30-10-2010 organized by NBATI, Bangalore. applicati om.'

MPKV Dr. R.Y. Nakat attended

e A Research Review Committee Meeting in

Dr. Pokharkar, D. S, attended

Plant Protection - Agricultural Entomology

e The Rcsearch_Review Ct.)mn_litlcc Meeting in and Nematology held at MPKV, Rahuri on
Plant Protection - Agril. Entomology ?,“‘3 20" April 2010 and presented the research
Nm‘:_mtelngy held at NFPKV. Rahuri an 20 report of the project.

April 2010 and presented the research report . . }
of the project. Research Release Finding Committee
s . . . meeting at MPK V. Rahuri on 05/05/2010 and

e 65" Board of Studies Meeting in Agril presented the recommendation of cotton.
Entomology and Nematology at the ) i ) .
Department of Entomology, MPKV, Rahuri XIX Biocontrol ‘hor‘kers Group Meeting on
on 27" and 28" July 2010 and discussed Ph. Biological control of crop pests and weeds at
D. synopsis and ORWSs of PG students. Sher-g- Kashmir University of Agricultural

- Sy W ; Sciences and Technology, Shalimar, Srinagar,

e A meeting for finalization of strategies on Kashmi 28" and 29" May 2010 and
management of papaya mealybug organized SShmurtamn. eo” Anf = Hy - _a‘n
by the Head. Dept. of Entomology, MPKV, presented the report on Biological
Rahuri at the Division of Entomology, suppression of storage pests.

College of Agriculture, Pune on 23" and 24" A meeting for finalization of strategies on
August, 2010, management of papaya mealybug organized

e Two days training programme for mass by the Head, Dept. c!f.Eutom.ulogy, MPKV,
production techniques of Acerophagus Rahuri at Ihc_ Division of Ent(rmclog}:;
papavae, a parasitoid of papaya mealybug at College of Agriculture, Pune on 23" and 24
NBAII, Bangalore on 6" to 8" September, August, 2010,

2010. Two days training programme for mass

e the Golden Jubilee seminar-2010 on Grapes production techniques of Acerophagus

organized by Maharashira State Grape
Growers Association, Pune on 26" and 27"
September, 2010,
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e National consultation on strategies for @ Research and Extension Specialists
development and conservation of imported Workshop for Kharif crops February 14-15,
parasitoids of papaya mealybug' at NBAII, 2011 at PAU, Ludhiana.

Bangalore held on 30" October, 2010. e winier school on “Advances in Agricultural

e 66" Board of Studies Mecting in Agricultural Entomology™ l}eid in Deparl‘m‘em Ioi
Entomology including Sericulture, Zoology Entsmology, P““J""l: Agricultural L.nlversﬂ};';
and Nematology held at Biocontrol lab., Ludhiana from 20" December, 2010 to 9
Department of Entomology, MPKV, Rahuri January, 2011
on 24" February 2011 and discussed Ph. D py, Aggarwal, N. attended
s:,rn;fms and ORWs of M. Se. (Agri) e XIX Annual biocontrol workers group
Bl ) . meeting of AICRP on Biological Control of

@ the Research Programme Planning Meeting Insect Pests and Weeds held at SKUAST-S at
in Agricultural Entomology and Nematology Srinagar, on May 28-29, 2010.

g _in ih o anize . 2
{OI' 2}(1}1[ lHI“:im IQ)S‘ F:;hrualry _[Ull_:] iorg'n;tzulj @ Rescarch and Extension Specialists
oy Vie ica,, USPRIOET O SR D08E Workshop for Rabi crops August 19-20, 2010
MPKY, Rahuri at Biocontrol Lab. and : ;

; " at PAU, Ludhiana.
presented as well as discussed the technical ) )
programme of AICRP on Biocontrol. @ Kivan Mela at PAU, Ludhiana on September

14-15,2010,

2 ® Research and Extension Specialists
PAU Worlkshop on Vegetable, Fruit and Flowes
Dr. Neelam Joshi attended Crops (November 2-3. 2010) at PALL

@ XIX Annual biocontrol workers group Ludhiana,
meeting of AICRP on Biological Control of e Conference on “Biopesticides in Food and
Insect Pests and Weeds held at SKUAST-S at Environment Security”™ held at CCSHALU,
Srinagar, on May 28-29 2010, Hisar (October 20-22, 2010).

@ Rescarch and LExtension Specialists e Kisan Mela at PAU. Ludhiana on March 17-
Waorkshop for Rabi crops August 19-20, 2010 18,2011.
atPAUL, Ludhiiang, @ Honey festival cum workshop on prospects

@ Kisan Mela at PALL Ludhiana on September and promotions of apiculture for augmenting
14-15,2010. hive and crop productivity held at PAU,

e Research and Extension Specialists Ludhiana from February 22-24,2011.
Workshop on Vegetable, Fruit and Flower @ Research and Extension Specialists
Crops (November 2-3,2010) at PAU, Workshop for Kharif crops Febroary 14-135,
Ludhiana. 2011 at PAU, Ludhiana.

e National symposium on “Perspective and e International Conference on “Preparing
Challenges of Integrated Pest Management Agriculture for Climate Change™ held at
for Sustainable Agriculture™ held at Purjab Agricultural University Ludhiana.
YSPUH&F, Nauni ( Solan) ., from November Feb. 6-8,2011.

19-21,2010, 2 ’
Dr. Kaur, R. attended
ra = | T a4 - 5
. ?;“;?}]’ﬁh laat PAL, Ludhiana.on Maich 17 e XIX Annual biocontrol workers group
i meeting of AICRP on Biological Control of
@ Honey festival cum workshop on prospects Insect Pests and Weeds held at SKUAST-S at

and promotions of apiculture for augmenting
hive and crop productivity held at PAU,
Ludhiana from February 22-24, 2011,
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Srinagar, on May 28-29, 2010,

In libraray orientation programme held on
15" June 2010 at PA U Ludhiana.
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e Research and Extension Specialists
Workshop for Rabi crops August 19-20, 2010
at PAL. Ludhiana.

e Kisan Mela at PAU, Ludhiana on September
14-15,2010.

e Research and Extension Specialists
Workshop on Vegetable, Fruit and Flower
Crops (November 2-3.2010) at PAU,
Ludhiana.

@ National symposium on “Perspective and
Challenges of Integrated Pest Management
for Sustainable Agriculture” held at
YSPUH&F, Nauni ( Solan), from November
19-21,2010.

o Kisan Melg at PAL, Ludhiana on March
17-18,2011.

e Honey festival cum workshop on prospects
and promotions of apiculture for augmenting
hive and crop productivity held at PAU,
Ludhiana from February 22-24, 201 1.

@ Research and Extension Specialists
Waorkshop for Kharif crops February 14-15,
2011 at PAU, Ludhiana.

e winter school on “Advances in Agricultural
Entomology” held in Department of
Entomology, Punjab Agricultural University,
Ludhiana from 20" December, 2010 to 9"
January, 2011,

Shri. Sharma, 8. attended

e XIX Annual biocontrol workers group
meeting of AICRP on Biological Control of
Insect Pests and Weeds held at SKUAST-S at
Srinagar, on May 28-29, 2010,

@ Research and Extension Specialists
Workshop for Rahi erops August 19-20, 2010
at PAUL Ludhiana.

o Kisan Mela at PAU, Ludhiana on September
14-15,2010.

e Research and Extension Specialists
Workshop on Vegetable, Fruit and Flower
Crops (November 2-3.2010) at PAU,
Ludhiana.

e Honey festival cum workshop on prospects
and promotions of apiculture for augmenting
hive and crop productivity held at PAU,
Ludhiana from February 22-24. 2011,

g

e d

e winter school on “Advances in Agricultural
Entomology™ held in Department of
Entomology, Punjab Agricultural University,
Ludhiana from 20" December, 2010 to 9"
January, 2011,

TNAU
Dr. Kalyanasunaram. M. attended
e The training on Quality control of
biopesticides at NHIM, Hyderabad from
18.4.20111029.4.2011.

YSPUH&F
Dr. Usha Chauhan attended

e XIX Biocontrol Workers' Group Meeting,
held by National Bureau of Agriculturally
Important Insects, Bangalore on May28-29,
2010 at SKUAT, Srinagar.

Dr. Sharma, P. L. attended

® XIX Biocontrol Workers' Group Meeting,
held by National Bureau of Agriculturally
Important Insects, Bangalore on May28-29.
2010 aL SKUAT, Srinagar,

SKUAS&T
Dr. Jamal Ahmad attended

e XIX Biocontrol workers Group Meeting at
SKUAST-K.

e 6"J &K Congress, held in the University of
Kashmir, from 2- 4, December, 2010.

@ Three day's training Programme on
“Management of Honey bee Diseases™ from
29- 31" March’ 2010, Organized by the
Division of Entomology.

e Scientific Advisory Committee (SAC) of
KVK, Srinagar, Suhma on Tth December'
2010,

e One day Work shop on Intellectual Property
Rights, on 26" February' 2010, organized by
the Directorate of Extension Education,
SKUAST-K.
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16. WORKSHOPS, SEMINARS, SUMMER INSTITUTES,

TRAINING ETC.

Group Meeting
s NBAII conducted XIX Biocontrol Workers'
Group Meeting from 28-29 May, 2010 at

Malaysia and Mr. Abdulaziz Al Darwish ,
from Syria).

; e Conducted traming on “Subject training on
SKUAT. Srinagar. insect bioinformatics™ under the
Trainings conducted by NBAII hioinformatics project from 7-17 February,
e Mass production of Trichoderma sp., 201 2w ls Persou_s' )
Beauveria bassiana. Psendomonas e Mass production of Pseudomonas
fluarescens, Paecilomyces lilacinus and EPN fluerescens, Beauveria bassiana,
from2.8.2010t0 6. 82010 (2 persons) erticillium lecanii and Metarhizium
e Conducted a training programme for the anisoplige from 1432011 to 18.3.2011
“Parterns' meet” under the project on (2 persons)
Bioinformatics on 9.8.2010 for 40 persosns
e Mass production of pesticide tolerant strain AL
of Trichogramma chilonis, baseline toxicity, e Iwo days training programme on “Plant
screening of commonly used insecticides protection in horticultural crops' under the
from 25.10.201010 30.20. 2010 (1 person) auspice of National Horticulture Mission,
e Mass production of Trichoderma viridae, Govt. of India New Delhi in which 30 orchard
Beauveria husstana, Metarhizivm anisopliae owners (progressive farmers) each of Baroda
from29.11.2010to L.12.2010( ] person) (Dt. 14-15, September, 2010), Anand (D1.28-
e Conducted “Sensitization Training 29 September, 2010) and Kheda (Dt. 27-28
programme on bioinformatics from §-12 December, 2010) district of middle Gujarat
T\Ilm-f:mher. 2010 (14 persons from ICAR and were participated.
- ; . . e One day training programme on “Biological
" Ma"" production of p_z}pa_\_-'amcz!ly bugand b control ol crop pests” in the month of
introduced parasitoids from 6-29 y i s
September, 2010, 28-30" October, 2010, 1- dasiary-Tabroiy 4T iorell amen:
2" November, 2010 (for 250 scientists,
subject matter spucialis[lsé extension officers AAL, dutuwt
of ICAR, SAUs, KVKs, NGOs and CSRTI. e Six traning programmes on Integrated pest

Mysore)
e Management of papaya mealy bug and

deployment of introduced parasitoids on
30,10.2010 (for 200 scientists from TCAR,

management with special reference to use of
bicagent/ biopesticides in vegetables, rice &
sugarcane for 274 farmers.

SAUs, KVK, KFRI, CSRT] and NGOs and a Dr. D.K. Saikia

lew farmers)

e International Training programme on
“Biological control of Crop Pests and Weeds™
from 24.11.2010 to 7.12.2010 (for Mrs. Yi
Hui Wu  from Miaoli Taiwan 36441, R.O.
China, Mr. Mohd. Desa Haji Hassim, from

Dr. D.K.Saikia conducted an off - campus
training on “Production and use of bio
pesticides and biocontrol agents™ at Sameti,
Medziphema, Nagaland on 25-27
November2010.
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CPCRI

MPKY

Conducted a special training programme on
“Technological Updates of Black headed
caterpillar of coconut” at CPCRI, Regional
Station, Kayangulam during November 10-
12,2010 for 10 officers from Department of
Horticulture, Karnataka (Tumkur) and
Department of Agriculture, Kerala (Course
Director; Chandrika Mohan).

Conducted training cum field demonstration
on Integrated management of thinoceros
beetle involving the use of pheromone traps,
field release of bectles inoculated with
Orvetes rhinoceros virus, treatment of
manure pits with Metarfizium anisoplice in
Edava panchayat, Trivandrum district on 22-
05-2010.

One day training programme was carried out
to the Scientists of Kerala Agricultural
University on mass production and release of
the parasitoids of papaya mealy bug on
01/02/2011.

One day training programme to the Farm
officers of different stations of Kerala
Agricultural University on mass production
and release ofthe parasitoids of papaya mealy
bug on 09/02/2011.

Five (raining programmes on on mass
production and release of the parasitoids of
papaya mealy bug to the farmers at different
KVK's.

Radio Talks

Dr. R. V. Nakat delivered radio talk on
'Control of mealybug on crop' on 02/02/2011
and broadeasted on 08/02/2011 on AIR,
Pune-centre.

Shri. A.S, Dhane delivered radio talle on
‘Integrated Pest Management of aphids' on
26/02/2011 and broadcasted on 27/02/2011
onAIR, Pung centre.

ozt

Television programme

Dr. D. 8. Pokharkar gave TV programme on
‘New record of Papaya mealy bug and its
parasitoid, Acerophagus papavae in Pune
region' and broadcasted on Star Mazha TV
Channel on 14/09/2010 and 28/09/2010.

Dr. D.S. Pokharkar gave TV programme on
'Biological control of parthenium weed by
Zvgogramma biocolorala’ and broadcasted
on Star Mazha TV channel on (1/9/2010 and
27/09/2010.

MPUAT, Udaipur

TNAU

An evaluation version of novaPDF was used to create this PDF file.
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Organzed National seminar on “Pesl
Management through Transgenesis in
Agroecosystem” during February 25-26,
2011,

Mass production of papaya mealy bug
parasitoids-Field release and  evaluation
techniques to 75 entomologists from all
colleges. Research stations and KVKs from
TNAU

Biological control m fruit crops to 100
farmers of Dharmapuri District

Biological control in protected cultivation to
30 state dept. officials at Ooty

Mass production of papaya mealy bug
parasitoids-Field release and evaluation
techniques to 20 scientists from [FGTR.
Coimbatore, 200 farmers functionorganized
by KVK, Gandhigram, Dindigul Dt., Senthil
papain officials, 80 farmers at Pochampalli.
Dharmapuri Dt., Al KVK scientists of TNALL
Mass production of biocontrol agents- Field
release and evaluation technigques to 20
Scientists all over India during CAFT
programme

Biological control of mealybug in guavato 75
farmers at Ayakudi. Dindigul Dt.

Role of biocontrol in TPM to 80 officials
throughout India from Syngenta
Agrochemicals.
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17. DISTINGUISHED VISITORS

Dr. S. AYYAPPAN, Secretary. DARE and Director General, Indian Council of Agricultural Research, (ICAR),
New Delhi inaugurated the Quarantine laboratory on 23th June, 2010.

Dir, Mare Gilkey - USDA, US Embassy, New Delhi who Felicitated the importation of three papaya mealy bug
parasiloids from APHIS facility at Peurto Rico visited the quarantine facility at NBAILon 21.9.2010 where the
exotic parasitoids were being quarantined.

ADelegation from Royal Government of Bhutan consisting ol Dr. Dee Doe, Programme Director, National plant
Protection Centre, Department of Agriculture. Semtokha, P.O.Box 670. Thimphu, Bhutan; Dr. Thinlay,
Advisor on Plant Protection, Dr. Karma Chophyll, Head. Weeds Science Division, Dr. Phuntshe Loday,
Entomologist, Dr. Karma Lhaden, Entomologist and Dr. M. B. Rai, Plant Protection Product Division visited
NBATon25.1.2011.
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18. PERSONNEL

National Bureau of Agriculturally Important Insects, Bangalore

Dr. R. J. Rabindra Director Dr. T. Venkatesan Senior Scientist
Dr. B. S. Bhumannavar Principal Scientist Dr. P. Sreerama Kumar Senior Scientist
Dr. D. Sundararaju Principal Scientist Dr. K. Srinivasa Murthy Senior Scientist
Dr. N. Bakthavatsalam Principal Scientist Dt 8. Srirdin Seiiine Seisitist
Dr. B. Ramanujam Principal Scientist B, Ritiil Johi SehieT Seisttist
Dr. Prashanth Mohanraj Principal Seientist Dr. R. Rangeshwaran Senior Seisitiat
Dr. (Ms.) Veena Kumari Principal Scientist B, (5 Sivaliathiss Senior Seisttist
Dr. (Ms.} 1. Poorani Principal Scientist Ms. M. Pratheepa Scientist (SS)
Dr. (Ms.) Chandish R. Ballal ~ Principal Scientist Dr. (Ms.) Deepa Bhagat Scientist (SS)
Dr. M. Nagesh Principal Scientist Ms, R. Gandhi Gracy Scientist

Dr. A. N. Shylesha Principal Scientist Dr. Ankita Gupta Seientist

Dr. 8. K. Jalali Principal Scientist Dr, Rajkumar Scientist

Central Tobaceo Research Institute, Rajahmundry
Mr. S. Gunneswara Rao Scientist (SG)

Central Plantation Crops Research Institute, Regional Station, Kayangulam
Dr. (Ms.) Chandrika Mohan Senior Scientist

Indian Agricultural Research Institute, New Delhi
Dr. G. T. Gujar Principal Scientist

Indian Institute of Sugarcane Research, Lucknow
Dr. Arun Baitha Senior Scientist

Indian Institute of Horticultural Research, Bangalore

Dr. M. Mani Principal Scientist
Dr. A. Krishnamoorthy Principal Scientist
Dr. (Ms.) P. N. Ganga Visalakshy Senior Scientist

Sugarcane Breeding Institute, Coimbatore
Dr. N. Geetha Senior Scientist

Anand Agricultural University, Anand

Dr, D, M. Korat Principal Research Scientist
Dr, Babubhai H. Patel Associate Research Scientist
Dr 1. 1. Jani Assistant Research Scientist
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Achrya N. G. Ranga Agricultural University, Hyderabad
Dr. 8. J. Rahman Principal Scientist
Smi. G. Anitha Scientist

Assam Agricultural University, Jorhat

Dr. A, Basit Principal Scientist
Dr. D, K. Saikia Principal Scientist
Dr. Y. 8. Parmar University of Horticulture & Forestry, Solan
Dr. Usha Chauhan Senior Entomologist
Dr. P.L.. Sharma Entomologist

Govind Ballabh Pant University of Agricultural Science & Technology, Pantnagar
Dr. (Ms.) Nijam Waris Zaidi Assistant Professor

Kerala Agricultural University, Thrissur

Dr. Babu M. Philip Professor

Dr. (Ms.) K. R, Lvla Professor

Mahatma Phule Krishi Vidyapeeth, Pune

Dr. I, 5. Pokharkar Entomologist

Dr. R. V. Nakat Assistant Entomologist

Punjab Agricultural University, Ludhiana

Dr. Naveen Aggarwal Entomologist

Dr. (Ms.) Neelam Joshi Microbiologist

Dr. (Ms.) Rabinder Kaur Assistant Entomologist
Sh. Sudhendu Sharma Assistant Entomologist

Sher-e-Kashmir University of Agriculture and Technology, Srinagar
Dr, M. Jamal Ahmad Associate Professor
Dr, Sajad Mohi-ud-din Assistant Professor

Tamil Nadu Agricultural University, Coimbatore
Dr. P. Karuppuchamy Professor
Dr. M. Kalyanasundaram Professor

Jawaharlal Nehru Agricultural University, Jabalpur
Dr. 8. B, Das Senior Scientist (Entomology)

Maharana Pratap University of Agriculture & Technology, Udaipur
Dr. B. 5. Rana Associate Professor

Central Agricultural University, Pasighat
Dr, K. Mamoeha Singh Associate Professor

Orissa University of Agriculture & Technology, Bhubaneshwar
Dr. B. K. Mishra Entomaologist

134

MATIONAL BUREAL OF AGRICULTURALLY IMPORTANT INSECTS

An evaluation version of novaPDF was used to create this PDF file.
Purchase a license to generate PDF files without this notice.


http://www.novapdf.com/

19. INFRASTRUCTURE DEVELOPMENT AT NBAII

Equipment

The laboratories were further strengthened with the
acquisition of several equipments like Vortex shaker,
Vacuum filter pump. Orbital Tow speed shaker, Hot air
ovens, refrigerated incubator shaker, digital water
bath, incubation chamber, electronic balances, BOD
incubators, Liquid nitrogen containers, Pre-freezer,
Diigital cameras, Photocopier, Printer cum copier cum
scanners. magnetic stirrer, Stercozoom microscope
with camera, Elisa reader, autoclave. beneh top pH
meter, fermentor, global position systems, insect
storing boxes, UPS with stabilizers, gel rocker.
Caomputer systems numbering 34 have been upgraded
with latest operating system in all the laboroties
including ARIS Cell.

Library

The library has a collection of 1,983 books, 1.337
volumes of journals. 61 bulleting and several
miscellancous publications including several reprints
on various aspects of biological control. Eleven
toreign and eight Indian journals were subscribed for,
On-line version of the Plant Protection Database
updated upto Apnil. 2011,

ARIS Cell

The server has been up-graded along with newly up-
graded computers. The mail server has been
configured in the ARIS Cell and the official E-mail id
13 nbaii.icar@gmail.com

National Insect Reference Collection
The PDBC [ 1,000 authentically identified
specimens belonging to 235 families under 18 orders.

has

The collection includes representatives of the orders
Hymenoptera, Coleoptera, Hemiptera, Orthoptera,
Strepsiptera, Thysanoptera, Neuroptera, Diptera,
Lepidoptera, etc,, encompassing crop pests.
parasitoids and predators. A sizeable reference
collection of Thysanoptera with 1300 slides has been
added. NBAIl's reference collection of insects has
been electronically catalogued in a retrievable form.

Farm development

An automated open top CO, chamber with six units
with temperature and humidity control to study the
elevated levels of CO, on the tritrophic interaction
bet2ween host plant, host insect and natural enemy
has been established. The following civil and other
works were taken up in the NBAII research farm,
Attur: Chainlink fencing for vegetable block,
constructin of toilets for labour, asphalting of major
roads, fixing of pavers infront of farm building. fixing
of cattle drop at the main entrance and installation of
diesel generator set.
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20. EMPOWERMENT OF WOMEN

During 2010-2011, the participation of women in
different training programmes was as follows:

Mass production of Trichoderma viridae,
Beauveria, Metarhizium (29.11.2010to0 1.12.2010)

Dr. 8 Indira Devi. Scientist, Microbial Resource
Division, institute of Bioresource and Sustainable
Development. Govt. of India, Takyelpet,
Imphal - 795001,

Biological control of crop pests and weeds
(Tnternational training programme) (24.11.2010 to
7.12.2010)

Mrs. Yi Hui Wu, Taiwan, Assistant Research Fellow,
Miaoli District Agriculture Research & Extension
Station, council of Agriculture, Executive Yuan, 42,
Min Tsu Road, Dahu, Miaoli Taiwan.

Mass production of Psewdomonas fluorescens and
Beauveria bassiana, Verticillium lecanii and
Metarhizium anisepliae(14.3.2011 to 18.3.2011)

Ms. Shaikh Kausar Shabnoor and Ms. Kuralkar Sneha
Shrikrushna from Ellor Biotech & Agro Services Pvt,
Ltd, Udyoga Mitra, Chitegaon, Aurangabad and Mss.

NATIONAL BUREAL OF AGRICULTURALLY IMPORTANT INSECTS

Manisha Suvendra Singh from Vasundhara Agro tech
Pvt. Ltd., K-36 MIDC, Waluj, Aurangabad.

“Synthesis of Nanomaterials®  (6.1.2011 to

6.2.2011)

Ms. Asfiya Unnisa, M.Se. Biotechnology, Acharya
Bangalore B-School, No. 3 Lingadheeranahalli, Off
Magadi Road, Bangalore-91.

“Detection of resistant alleles for pesticide
tolerance in certain natural enemies using
molecular technigues™

Ms. Solanki Eshita,

Hands on training under RAWE programme for
12 weeks for the Final year Agri, Biotech students
from Agricultural College, Hassan

Ms. Puspalatha. Ms. Divya, P., Ms. Gayethri, M., Ms,
Vinutha, D, N., Ms. Pushpa, B. N., Ms. Varalakashmi,
B.C., Ms. Sushma, PP, Ms. Humara Jabeen, Ms,
Kalaivani, M.
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