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x4 A3/ P AL NTORBERSE (FAO, S22 197 3)

x W R & 1or oz 4372 )

_AYT
A) F K B
Scelionidae
Telenomus tsracelt L X

Platygasteridae

=
l

[
X
X
X
%
iy

Platygaster oryzae

o
e

Platygaster diplostaec

Platygaster sp, I N
Serphidae

Proleptacts orvyzae L X
Eulophidae

Tetrastichus pachydiplosis P g
Eupelmidace

Neanastatus gracillius L X X
Pteromalidae

Anirsopteromalus camerunus L
Family unidentified

Dicopulus sv, L X

Caffitula sp, L X

B) i & &

Nabidae

Nabis capstiformis P.A x
Carabidae

Ophionta indica P.A,

Casonoides interstitales P.A. X
Agrionidae

Isohnura senegalensts A X
Asilidae

Asilid sp, A X
Empididae

Empidid sp. A x
Spiders

Tetragnatha sp, A

W) Lt | E—L —Si— )R B | P —UHE | A=pim | XEITA A E T



$25  EEOKRIH & HIE

# OB & 4K EQ I &4
PEART A CRRI CARI DA
AICRIP CREBS
Y BUYh CRRI CARI DA
BAT Y= uFardg AICRIP DA
AFRS vy NAR= AT AICRIP CARI DA
a7 A A CARIX
B ® W e Jaya P BD 1
) CRR I R SCRRR SRR
AICRIP EoR I g = S I A
CARI Fh R SE B SRR
CRBS TR EES
DA B ELER B

¥ KEMABCEE > TWhin,

4 ¥ FOPRRRERFFET , €4 v FRREB 7 n v =22 b, 2 ) 5 hORARERRE T, kKB
BHOEE60X60X100em (BI) AVWLLTHREL K2 IOFKT, KIS % 8 oMo
WY Ay PTHATWS, FOFICAIVERBEE O e\, THICA F eBIET 5o 1 5 28
30~40emlCERLRTS, Vi e 3a -4 KE LKERET 2HETH L, KHE - HHhH
D1 X OFEREICRILFF 2 > TH Y , COHET»% ) OFEEGH 6L 5, HE 1 2 EBazvnh
PERICRZMETD b,

F A OERBREREME &2 ) 7 HOPREEMARFTRAI T, v« 33 1 HOEE
FIC 5 ~ 6 emlTH U 7ehili & i o T bo FBH (30X 3 0X7 0cem) OROKEIO b 58
OFEBICHEAIBRET B0 v h e 33 S HEEFHR1 4~15BB0OH THBEIN 5, 4
WE10~14AMEHATE 2, ILWHAE £ L V02 2R EVEOFIH LWz ANS &,
HEF LY BT T 50 THWIE £k Ta 5,

AR vy b A E = nld 3 DEEDEROFETHEINL TS, HBEROKE T, HESE
THRE Do A Y 7 ¥ NORRBIEPERN , 4~ VPRFFHFRT , &4 > PREBT 2 ¥V = 7 M T
H 7 ABHT, 241 DRFERBEREBCAMET , ThEZLREFAER (90X 160x80
mfEEE) OFTAX /v M AE =R 2 el Tnh, TORBREAA TARBRY fith T 0,
EHFBNE CHER E - Tnd, EER 1 4~2 0 HEOEE (FA) LaYEICA ./ v~ b

— 14—



AR =SSR REAEI S & b, IS N AWHEEIMEECE T, 1 HS5 ~6EINgE LEICE
BICHEL , SMEEETR (IS, 5~6 B, IBEBCHET 5, SLEAB DAREFMEE THI
BB T 5027 )

2 )5 HTE, P—HEEE DO Platygaster oryzae BRBEBETFOA X/ v}
fﬂ?ﬁlkﬁgb,@ﬁ@%&ﬁo%l%CT,ﬁ%%&ﬂﬁ%ﬂ%éﬂﬁbi&%i@%iﬁ
OEBEBRIDTENTER, @4 Y VR 7 v Y 27 F TEA 7 RELEHE - BEXFH T
%, EHOREBFBEES T, 1BEOKEILEI5m , BT 7 mBE TS5, Lrl, &
@2%%E@mé@%§@éb,Eﬁmxaf@mﬁwfﬁgl4$/9yrxﬂvﬁxm%%@
BWEET, 1TH400~50 0EEOEREATIHET 2%, HEOHKR TR ThL EOBEX TS
BVe T THHICKHER (ENTE , TELHRIVZORREBELDOHEEERLZTLI
B BRVe 25U HDL O, ik O et EH R IETDB € £k L < % o 7B
50T, FNEGHCEATELENDD 5,

—J, 377 A4 FORBRABLOVWTIHRITONL TS, ¥+ —VICTHT LA 3 O¥%E
AN , BEE OB e T 5, COAFADEI2~3HFELE VDL D, BLICHHFICE -
b B (30X30X45em) CBLEHROPLEHED. KERE , REAFOH/TCHE T, £
OEOFPRBICKBEOUALD Y , FOFIA FOELRILUEIALTENCERI LD HETD
Bo TNEEAKEFRE £ TICHEE > TnEV, FREELEF 7V THE TENO—®E R
TWwhb,

6 BNIMRERTED-HOEBHRREH

CHEEBERAREA (IRRIL) #RLend , 24 Y FRBRB e Y =2 P& T RRIOHH
M EHEOETF R BT Do A A/ VY P A A=A E N EAB YV H O EIBRE , -1 4 &
17 ORELCONTITOISDT, 197 5ELLRERE Lo BB  JEY « 4 F e &4«
A Y NIV T o= VAT T e RNF Y I THb, AF /v Ag= X International
Rice Gall Midge Nurser371(6I)£QM11\?g Tdh, 4y rhdinternation—
al Rice Brown Planthopper Nursery (IBpgqgl)q)g-_g:‘p@néo HREAHE - &
EFHE  BEHEEHE IR TWEOT, EERTIIHE - TF > T b
1) IRGMN

cnmﬁmbfmaﬁtﬂ%%ﬁmﬁé@&kbfééo9#515%%%%?521&%?

EAF Sy P ARSI OWEFTRRKCTHIH5C, 12 REea i 2EF LR - ZHEO DO

TR T Do BEBTHERLEETE ZRTRIUARBRECE N iZ o R VA, 2 0513 & [CHEL

Bo BIEHHEIL 15X 15em, B4 b 3482 & L, BRIENCEELCHAT 5, #EFAER

BHEHKI 0B L5 0HE ET 5, BEERK, 7— A ¥, T—MAZWHEREST O TENEE,
1 OARM I VESE L T — A OB, EERTICHR S 2 Y R E LR T 5o PERE TEHREA

®20~3 0B BICEECHET 5o HHUME & R M OFRIERTE (X4 E B A8 ICih OfRRE fnfd



F6 IRGCMNOEBIMAFZHERE (IRRI, 1975)

S ot i i B A B

4 ¥ N Central Rice Research Institute 2

All Indian Coordinated Rice Improvement Project 2

Warangal Agricultural Research Station 1
Sambalpur Agricultural Research Station 1
Raipur Agricultural Research Station 1
2 5P Central Agricultural Research Institute 3
Rrs57yv, Bangladesh Rice Research Institute 1
A 4 Department of Agriculture 2
4 VR VT Central Research Institute for Agriculture 2
74 )y International Rice Research Institute 0

F o= Biratonagar Agricultural HKHxperiment Station 1
F AT International Institute of Tropical Agriculture 2

+ > # » Department of Agriculture 1

EHCHER Do LS ~b6emT , HHNIT E1RIE L LB T 50 HEH1 4~2 0 HHOHK
15524 72 b e 5 (B O A THER « IS ¥ 5o

AFZ 7 VY P ARSI OWENRKENETATHE, PERETRETH S, 27, 1 N
24T, WETRESTHROKREBBE L, KR EFFTTEHEE E>Tnd, 1~ NV TEE
LT 525 BEER0OFR 4RE T, 24 TEERLH52 083 0402 TERAENEHL
Tnkbo 2407 v—FERBS T, RBRACEAINEF ORFEVE N OBRETE RN
TS o Teo RENODLETORFGHLHFETD b,
2) TRBPHN

cnmmbafméaéﬁ%%@u%7@tﬁpfggichn4$/yybxﬂvxxtﬁ
BRICERN LB CENT, RSN ARMEEORKERET 2 HETD D, WHHRE T, 33
IR B VC R LB (1 A S AR ORIE THRETT b0 L 5 4 om , BINE 1. 5~2cemb
BICHEL , REARZUEERESTER 1S (1N1) E5R_MOT 7 » 7 EICHEL B0 &
W ORHMBREERO L 510 ~9 ORBEICHT B, 0—HEZ L, 1 —IAHWICHEE , 3 —
B e 2FENHEE , S AL REO T RE oW, 7T ks bW i@ e L
W, 9 =585, 5 %W LENLTICHE SN 7 BT R OIZBIRED LBIRI HXETH D,
4~5EL VA LTRETHZ EnEE L,

i R TR AR B & 54 4 2 1 T ICE T 2R b S0 ETHRE LATHEZR b Wy,

—1 66—



=7 IRBPHNOSHMF HEE (IRRI, 1975)

ZnE ot i i< sl

A

2

¥ F Central Rice Research Institute
All Indian Coordinated Rice Improvement Project !
Pantnagar Agricultural Research Station
Uttar Pradesh Agricultural University

Vo h Central Agricultural Research Institute

T T%  Bangladesh Rice Reseach Institute |

P
4

7

4 Department of Agriculture 2
vPMAx¥7 Central Research Institute for Agriculture 5
4 )Yy International Rice Research Institute

vynxAfE Agriculture Department {

>
+

AN
=

H®
A

AT International Institute of Tropical Agriculture

* # n Department of Agriculture
B EEASGAR
o BN A
X BRI

I35 T, WEHEEE 10X 1 0em, b4 vy IOEBEELBD L OREIE 4 £ 10iC
HFo 7v v 7BF A CTHEESHEOT NV IHRERM LI V1 AR LS, TN 13 0~ 40
BHOEE , A r Y helT bo FIRERERDEN 72 & & A3 &MY thid b o1 n
Y YN ARE BB T Ho WEV—BHLNEE , SHRAL Y OREEIAL Bo
MEDXow, EEERT LS AEBOERCOWCERCERRER TR 1T 5 OdER
CEFEL S5 &b b,

T - EAUERBORE L EIE

BEOBE 7T Y THECPT AFHEERRI VAR Y Y HEA X/ Y P AR 2R ETH D,
Th b OER OEIUERTE OMENE B IEHEE OFEREICZ > T b,
1) 48

FRRFRBTSERT Tl , TTMHMEM RO AW 3 F— 22 RU L Tnb, ThELOF— 4 & B
HRDOEFR Y TH 5D,

B1F—s, Dr.M.S,Chatterji (EH) , Mr.K.pPrasad (FH) , pr.

B.C.Misra (2H) , Dr,A,Anjaneyubu (¥4rx) , Dr.K.R.Reddy

—17—



GFE) o

B2F—4, Mr.V.K.Muralidhara #H) , Dr.p.S.Prakasa Rao
EEHm) , Dr.s.Deva Dathu UBF) ., Vr.C0.8.Rao UBEHE) o

BAF—4, Dr,W,K,Chakrabarti (EH) , Dr.J.K.Rovy () , Mr,

w
w
2
by
[o]
193
=23
ot
by
o

o=

o
o)
fw)
o

:

J.,P.Ku A, Anjaneyubu (JHEE) o

B1F—ald , A3/ v P AE= IO 1 RGMN, PEAIRUYIOIRBPHEN,
IRON(International Rice Observational Nursery) % & OFEEWSE
BHOSEEELLTWD, 2 F— 2l 4 v FENEEERAERHO M A ICOWT , TEHE
H (AR /vy Ag="x, vy e 3a 48, A4 F- v, tunero 5, BT,
W LE) KT T AR R OBATBIRE 21T o T\ b, 3 F— AFEEROBEHKR O
FTHRERHT O 1 * e BREEGHICHEAREETT I OTH 5,

MEDLORKEMR GO F—2alf) ETMRREO A X OB ¢ FIH OB %
ENTnDZ &R,

#*8 4 v VT A8 ERERFE (CRRI,Rice Research News ,(1),1975)

£ # % A wow woOA

A B C D E F G H
CR.139—1047 (TRM.6XIR 8) XTKM 6 MR R MS MR M8 R MR 8
CR.138—928 JayaXTKM 6 § MR MR R MR R MR 8§
CR,157—380—10 VijayaXPTB. 10 R Ms 8§ R MS R MR R
CR.94-MR.1550 (. 7. B 21XPTB, 18 XIR 8 & MR R R R K MR R
CR,57-MR.1523 PTB 21XT () 1 Mg ¢ K R R MR MR R
CR.139—1001—s 66 (TKM 6XIR 8) XTKM 6 MR MR R R MR R MR 8
CR,160—171—121 CR 94—MR 1550XJayanthi § MR R R MR R MR R

(T. 90X IR 8)

H) s, Mse B (R, MReCHEEEME (), RGBT GR) O, And BiE,
BB, Cootungro¥fE, Dy =/ a3 a sl , B b EA BRIV H, Feee £
19« o OAER) , 0 A4 F =98 (B , 521 F /Y Y P A L= R,

Ay FeE, #xsite (multiple resistance) RFWHEZSOBRBINT
WzH%S)oCR.9A—MR.1550@%%?,4%/Vykfﬂvﬂl,%4%;&&,
bedmyry, 24Uy Y= maa.34, tungr o FICETERD Y , IERAKETS 5,
EEHME1 30H (Kharifff) , 1358 (Rabiff) DU DOEAF TS, dHNER

— 18—



Kharif fEC35~40t,/ ha , Rabi W55t/ ha Tdb, ZWHERED jayal
LB EDE Vo KLV D 5 T b, T Aruna EEOMEL T 9 7 4 EDORE
MR EES LT CNRIREE B oo CORBET Y HF N, XTI, YT —
NGB 2, TNV REDA R, v b S A= S BRI CEEINBETE TS, 4~ FTH
& N 7T OB AR T8 5,2 7 )

WIC,W. 13400@A%/ > bAr= cifEtEafE e LTERIN, TX N7 55
v oA fﬁ/-‘/yb;fﬂv»\'i’;-‘%’%imlltﬁf—%éhgi FRL AR YN A L= SR ET
Lond BINHERFE & LT, 19 7 3EEFINKSkakti (= power OF) 2555, Th
L (Ptb18XP1tb21) XIRSKMITCIARHE»LOLRIEINADIDT, 2=20IF 0
vwsuaa S AHICHETFESAD Y, beAr vy aE tungro 5 (ATEERKBRT) Chiz
BEOEREND D, COREEA Y v YNET 4 T T 5TV aHOA F /o b 2 B2 H
e QEHRIX T2 ~3FEX o7 VAR LR (Minikit program;a)e) , Shakti
Ea~51,/ha ONBEEZOIKL, Javad IR 8 ORKEHEFETE1 t, ha L TOR
ETHoto T/ ,8hakti @EN20~40Ks ha OBIEETTHTH5B, REFEEA *
VY MNARANTEREMT DL ) oM TY NI TITFVal e = F AT T 5F Y o M=o
Yoa b TOENE ST X7 ORERE TREI A TWK B,

DR, A4 /vy b Ao BHEERRE L TEKINAARBKE C RS 7 —49 -5,
CR57—29—3 (IR8XPtb21) ,CR58—51 (Ptb21XT (N)q ) %
9,ﬁ§%ﬁ%@ﬁui&E,CRS7—49~5m97%m53ﬂ4ﬁmmﬂﬁﬁfmﬁbﬁ
CIRPED D 5o

—J &4 v FRRRR 7' m v = 7 P THRERICTE T 2 \WEREOBERICEN E PN TR L,
AR/ vy b A= oA S LTIE, Kakatiya W. 13801) 197 34K
%ﬁa%%%9)oiﬁﬁ@ﬁ1155,ﬂﬁm5tﬂm.Tééot@ﬁﬁ©4$/7ybf
2= TiEPiERHEE LTI, RP9—4 (IR8XW1251) ,RPW6—13,RPWO6—
15, RPWo6—17 (IR8XSiam29) &b, cn&%%ﬁmlﬂaﬁﬁ‘ui Fux EHTES
OB, #4F =9, tungro 5, AEMK , W3 DKICTE T 2 EBERBBOBRICET L
FNHEANTVG, TOLORCLTEBEINARKE T National Screening Nursery
(NsN) &L, 4 FEE1 2 5 ORFRBH T1 2 2 3 /FICONWT, & « THRHRE - #b
BRI % £ — & ICHIEE LT\ b N 8 N ITA I O R 1 P AERTH o T BB TS 2o
2) % 4

MRRMEREOBREE 19 6 7TEN LK AN, ERTE, VYD AA4Fav , A5/ v
PAR=ART, b Yy, veroaa s B\ FORREMEOEN LB I LTWwab,
AR/ VY P AA=ALTE 97 3ELJICYOTRD 4 ifREREE LTERL , BHEM
CHBALAA RIS A D 5 ERHE L R D 4T FRTHRAEE , 5~4 1/ ha O
INERD D, HL OEEEEHE TV, 197 5SEREOLERRREEDLLL AV, ThiZ



#9 BHEEAGS /vy b AR <SR/ (FAOSYyasa8, 197 3)
A i EA #r B B * % I TR0 7 FH
RD4 BKN6805—2—13 (LTX IR8, 17—1XW1252) Thailand  Thailend India
w1 X RD2
KaKatiya 13801 (IRBXW1263) India India
CR57—49 (IR8X PTB21) " "
ORS 3—4—2 (GEB24X PTB21) X IR8 " India Sri Ianka
CR94-MR—1550 (CR55—3 6x I R8) " India
RPW6—12 (IRgx Siam29) " Indonesia,
gri Lanka
RPW6—13 " " "
RPW6—15 1 " ”
RPW6—17 4 l4 Indonesia
W13362 l4 " ”"
W13400 " " Indonesia,
Sri Lanka
RP9—4 (IRBXW1251) "
Mukti Bangladesh
Biplob ”
IR20 ”
Sel.1—4 (Warangalx LDé6,3) Sri Lanka
7—10 (Warangalx IR8,3) "
16—20 (WarangalX B&11—11,/4) "
21, 26, 28
30 32 (Warangalx BG35—5,/3) "
52 55 (Warangalx BG35—3,3) "
BEN4806—18—13 (LT—IR8 17—1XW1259) Thailand
F1X RD2
—55 " "
—56 " ”
BKN6806—46—10 " ”
—18 I "
—54 " "
—60 l4 "
BKN6809—74—4  (LY34,/2—T(N)1 CNT3176 "

—40
BKN6805—22—11

XW1256) F1XRD2
"
(LT—IR8 17—1XW1252)

Fqx RD2

— 20—



KEDE O TERPH T ZAOVEB TS 5,
ZOED», BEN6809—74—40@ A A/ YA E=2 kA oy s hIIlfd)
MDD, HEMBICARTETH L, B T2IE

—125100—2FTO35FK, BR1031T—2—1—20640—1—-2%TD2 45

\

’-H

L2115 9 HHICDODNTA 2/ v b A A= iR B 7T - T 2
RD1,RD4 , MN—62MEHHA L TWAE, BR1I030ERKNG6625—~109—1X

w

BKN6809—74—40T&H,BRI031HBENSEETT7 —653—4—3X3KY
6809—74—40% T ThAH LEHT

beAd ey s AREEREE S FOWaranga IRCW 12
841X (Mudgo XIR8) OF g T35 RFHAMELE
TELHBEF 268 7 OB A& Lr, TR203 151 R203 95 SHAEFLICH
oto BERRD 3 BHE, BKNG6517 —63—4—3XBKN6809—7 4—40 07
9b 2 4 FTHEEMBE TS > 7,

FIAAAF = VICHTERETHE , TRMEX T R20TILS5BDHRFE, I R

N
(93]
N

EW1256TH5B,

Al
Rl

o 19 7 4L 6 1 0O

n

R I

RN (Internmational Insect Resistance Nursery) 5619 FHENEN
FNHAEBEER Lico F « 17— PRRERBSE T T x v 6 GEBHESR) 121 69 b O
TdorpiSapan Kwail ( BRM) @7 402 TH o7

3) 25 vA

IRGMNE IBPHNOWRESR N 7 7 = TORREEIET , -~ 2 7 L OP MBS
TfToTWwh, I ROMNTELA3FF, IBPHNET7 6 ZfFCONTERFRLERN TY
FBEEE>TWVD, AR/ VY AR TEL, VEICT FFEOET 5+ %, RFFHE 2 14
(35X 74) OIHEET Do PWEHAI~S5HBOEE 1555470 1 0 AEOMES o, B
THREL I RS THbh, A3 0 HECHERELY T 5, b A ?zﬁfﬁ,?ﬁ%
7%&&%E%ﬁﬁﬁﬁptb36.@%ﬁﬁETN1@@ﬁ9mﬁ&ﬁiéc%m!ﬁ D&
s OB EHEAL , 2 KERB TS 5,
ZVSyATEBGI 1 —1 1 R ELZHRET, REHOIOERF Lery, befoy
YHBRFEE L EZEL LN TS, BEHEMES coLAr®EE L, IEREOERIC T = A
NTwnb, L L, REOEM TEARENLT LE—E L v, BICh ¥ ey T T RS
BIR26 LYW, H50 1 MEOREL VRN L3 2O TZORNICOWTHHED TH

)ﬁﬁﬁ%aIRRzmﬁofméo
) /1~ FOMinikit programme

TNEEA ¥ VRER 7 v Y =2 F2FRLICE D, BURS R 7ot & BRICD W TS TEAER
PFELTV , TREREFREOLTHE R INTND, BES RENE - BA - K - FhEhd
Thho 44/ v b A A< EEM CTEEIEREOET ¢ BRICE AT 5o 2 ~3 RET,
75 D5 , OB INERBE £ B 7 HBIAT 5o )

]1

)

{

—_2 ] -



#F10 1y VEREBICET S tungro Fe&A R /v P AR=x
EHHEAERER (Kharif £, 197 2)
B E R M oK Bt
TUngr o 3§ Uttar Pradesh Faizabad 300
Banaras 300
Bihar Shahabad 3200
Purnea 300
Darbhanga 300
West Bengal Burdwan 300
24—~Paraganas 3200
Midnapore 300
Orissa Sumbalpur 300
Madhya Pradesh Raipur 200
R WA Maharashtra BRhandara 3
A Rz Chandrapur z
Ratnagiri 1
Mysore South Canara z
North Canara 3
Kerala Palghat 3

Tamil Nadu(Thaladi)

00

00

0o

0o

0o

00

00

Andhra Pradesh 300
Warangal 500

Nizamabad 300

Mahboobabad 300

Orissa Cuttack 300
Sambalpur 500

puri 300

Madhya Pradesh Bilaspur 300
Raipur 300

Dung 300

Surguja 300

Raigarh 300

Balaghat 300

Uttar Pradesh Basti 500
300

Bihar

Thanjavur

West Godavari

Hazaribhag

-

BIER S5 0 H BCEABEBBEICOWTHI— FIEAL , ATCRI P~EMTD, 415/ &
YOI AR RTINS RRE O MR— 12256293 TL Kakativa (W13801) T

—2 D -



BB, Tungro BEIMRZELEIR T VRI~8FTHb, 197 28007 0S5 638
ANABEHEHEFRI10DEL DV TIE, COLOCT s s 2 dBEDETTTH S,

8. BMRBICRELL 1547

1) 432 /v b A E =T

AR VY P AR RIOAF 2 THRERINTH 6T TIC 4 E LB Lrens, TR
INTHEWN,
(M A4~F

WHHERER 1 PR TRETAEA A/ v P AR Rz OWEBRBELCE LNERD L
T EBDL 5o THELTNTOEFMRFELCH LN DO TER( DAREICIE - THET 5
RRTD 5, EHEAREDL B L5 TIUREERE L AROWELZ T 20T, thid1 %/
VU MAB ST OERBNRERCILAAOTHY , 44 LA T 05 EELLRLEHT
&Qéf)MZ@,W1265%:@%@ﬁﬁ%ﬁmviyﬁW%¥ﬁ&%Tu&ﬁﬁféé
Wy VRSN T =N Ry s TERES,EE R Dy FE v 7 OFRRREIERT TEM L CR56
1 2R 0T 5 A TR FROBE TS 5 70 )

WAy 2 TEIMERLAT Y V204 459 Rfa v Sv7— v TCRIET D &2 3%/
PG T , 3 6 BRMOBREMTH L, BEOWEERIL ARCS L 65 T8 7 % , EERT
HafEoJaye @8 0~95% TdHotko COWEREREY VT —NZ 4%/ b 2
2= ST QERBENMIO EOBT LV EILLE N ERFERTES 5, W&y 27 &F v
NT=NCET D 2= ST ORFEERAT— P OB ERDR 2 > e BIEE, 15 /v b
A B =S IEPHICEROS HERBEOER , B - REESE LT B4 5/ v b 2
2= R ORBEELCOWTENEATRT T 5,

YVIRINT = DF v 7 VST, PRI O 2 » 7031 pBIC2 ~ 3 [EEHh , 3
A4 24 T CONTIHREED TN D, MREHOEHMEA X5 RHE4HEE (40X 4 0cm)
DOHRICTEL, 1EBEBIER L INFAOL 3/ ¥ P A 2= S2FfRG72D 1, 15, 3 0fEEKD
EETHERT 50 LA DA FOHREUZ2 0K TD 5, BHTH 2 2 BTHICDONT 1 4 2 4
THEBETTE oo 2NERRT , BT L1 9%X 37 (578) THbE, 8 HTAK
BIELA2 2R-05H , 13 ZHMETEEETRBATETS - 7o

SR A RATOWBICEROFED Do F v+ 2 ) EE THICEE - i hlEe KB OR ER
HRAN , KeGARH -2 THALTT bo BEENOH 7 XBEREAICRIL OIFHPESR DI 6
NTnd, TNOLOIEN £ » 2 ICFFDLIFY , Fl—EIERMKOA X ICERT 5, 1T
—NEHER 9 I DA RS v b F RS T RERRIC L BRE T & B,

E4 Y PR Y0 Y27 T, A2 FER3 5 ZFTICS ~ 6 fE a4kt L, BFTIc X %
WEEND LD E ODRERTD D, FRFICERTIZM bEDORA A /v b A =<3z
DI EREBE & 4 feff &R A OWEZRICOW T 251 E 2 D %,

—2 33—



@ #4&xV50H
A2 /7YY P AR ARITEA Y VO L O ZETEPMAREI TN TWE VR, £4 Tl Muey
Nawng 6 2 MEfEEIL £ 4 EFIL 24 THEERESRBO bR Tnb,
2) beEArTYH
2V Sy HIOT AV —TRKFEE LN A vy YL, 74 V) EY TRREINAASA 5 44
TEBOLCRZLEVIF S DD, FLNT — 2@ EL AN, BETTLT VX CRT A
gt B4 TOBER 1 IR LA GEICHE L0 B b &R ICE B bR b T

ETEBRD D B
F£11 T4 lEryObEAa v IO, FRAT,
EHMERET , EERE (1R1,1975)
NAFEAT 1 2 3 4
.
i M S R _gﬁ@fi TN1 Mud go ASD 7|rathu Heenati
Mudgo i Eph 1 R s R s
ASD7 i bph 2 R R S S
|
Babawee l Bph 3 R R R R
|
Rathu Heenati | Dbph 4 R R R S

O EMUBHERDEF

HHMREOAXTE, 13/ VY AR R YRBRETE AW L@ T THREIL T
bo TORAE LT, HIMERHEICHE £ =~ 2 H OREINHWE OFAENERE Ih T %,
4> FORRFRHRETTE , TONEIELBHRITT 20 , ER CHEYERE OBEMFIC L A1
BRAFTONE 5 & LT ) H5HE LT, MEOWE , 73 /8% ECOWTHTL , BED
SOVDLENE IDFEND, THIC, HERLERFNVE Y OFEL DOV TIRET Ho HhHEDIEE
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VI Recent Studies on Rice Entomology

in India, Sri Lanka and Thailand

%

Terunobu Hidaka

Summary

The present paper summarizes the results obtaind from ecolog—
ical studies on the rice insect pests in India, Sri Lanka
and Thailand, Recommendations are also given, The author visited
thess countries from August to October 1975 as a visiting
scientist dispatched by the Tropical Agriculture Research Center,
Japan,

1. India has no pest problem of wheat which mainly grows 1in the
winter season, Crops such as rice plant, cormn, sorghum and cotton
grown during the rainy seasor, however, are affected by the
insect pests, At present, the major insect pests in rice plants
are the brown planthopper, Tice gall m;dge,rice stem borer and
rice leaf roller,

2, In India, a total 24000 hectares of paddy fields werse
severely infested by the brown planthopper in West Bengal,In
Sri Lanka, the total areas of damaged fields amounted 150000
hectares in Kharif in 1974 and 15200 hectares in Rabi in 1975
at Amparai District.The green rice leafhopper caused also heavy
damage to rice plants in West Bengal, Damaged field areas aggre—
gated 8000 hectares.,

3, It is considered that the brown planthopper might have
severely occurred in rice fields due to the following reasons.

a) High yielding varieties, Jaya and IR 8 highly susceptible

e Tropical Agriculture Research Center,

Kitanakazuma, Yatabe, Ibaraki 300-21, Japan
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to the hoppers are transplanted on a wide scale under mono—
culture, b) Application to high concentration of nitrogen
fertilizer at the rate of 100kg per hectare to fields where
s0il fertility is also wvery high caused by flooding in the
monsoon season.c) Reduction of natural enemies of the leaf
and planthoppers by insecticidal control, d) Occurrence of
insect resistance to insecticides, e) Closer planting space
of 15X15cm, f) Difficulty in detecting the insect in rice
plants at an early stage, On the other hand, it is also believ—
ed that the present outbreak of the prown pPlanthopper is
under a cyclic fluctuation, Ecological characteristic of the
insect might be changed by the effect of cultural practices,
At present, it 1s recommended in India that the brown
planthopper should be controlled by the following method;

Resistant varieties, i,e,, Ratns, Shakti, Jyoti and Trivant,

,
against the insect have to be utilized in the endemic area
where susceptible varieties are prohibited from transplant—
ing to evade severe damage, When farmers cultivate the suscep—
tible varieties owing to unavoidable circumstances, rice
plants are transplanted in a wider planting space of 30X30cm
and fertilizer application should be less than 50kg per hec—
tare,

Insecticides for control of the brown planthopper are
applied to fields when five to six adults and nymphs per hill
are found, Usually the brown planthopper fall to the water
surface from rice tillers which are beaten by hand at the
maximum tillering stage, then farmers are able to ascertain
presence of the brown planthopper in fields, In a severely
infested area, the rice nursery in Rabi has to be prepared
after rice plants in Kharif are completely harvested, Granular

insecticides are applied to the rice nursery to control the
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insect, During the dry season, wild grasses and rice ratoon
in fields are plowed into the soi1il, It i1s also recommended
that the granular insecticides, Carbaryl 4% + Lindan 4% and
Carvofuran 10% should be used in the tillering stage of rice
Yplants, as well as Carbaryl 50% w.p. in the flowering stage
;nd BHC 10% powder in the maturing stage,In order t0 compre—
hend the insect occurrence and damage, farmers must inspect
the paddy fields oncea week during the Plan’ting season and send a
report card to the Agricultural HEHxtension Office at Amparai
District, Sri Lanka,

-

4, The percentage of damaged tillers caused by the rice
gall midge was 65% at CRRI and 85% at Chakli farm Orissa State
in India, Both places are endemic areas of the rice gall
midges, The insect damage in the farmers ’ fields between Cuttack
and Sambalpur was observed 1o be less infesting.It is quite
clear that the rice gall midge incidence was disgstinctly high-—

er at CRRI and Chakli farm than the farmers fields, High in-—

cidence seems to be rTelated to closer planting space and wide

range cultivation of susceptible varieties throughout the vyear,

The gall midge endemic areas in Thailand are at Prae and
Chiengrai Provinces in the northern region, The damaged till-—
ers in RD 1 was 99% at Prae and 65% at Chiengrai. In Sri Lanka,
outbreak of the gall midge was not recordcd, insect infes-—
tation on rice plants has always been lower in fields, Thisg
suggests that the Hymenopterous parasites can depress an in—
crease of the insect population at an early stage of the rice
plants, It is also believed that the natural enemies of the
insect are always ensured by keeping different growing stage
of rice plants throughout the year and natural balance be—
tween the host insect and parasites is maintained in field

condition, It is found that absolute reduction of the rice
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gall midge 1is closely linked to decreasing the insect male,
No studies have yet been proved on mechanism of male reduction,

5. Eleven kinds of the wild host plants of the gall midge
were recorded in India and five in Thailand, No wild host
plant was recorded in Sri Lanka, It was confirmed that Mne—
thesia laevis and wild rice in India are real wild host plants of
the insect. The gall midge on M, leevis emerges from early
June to early August with the peak of emergence noted in
early July.

Wild rice is a major plant for the gall midge occurrence,
Big flora of the wild rice are found at endemic areas in
India and Thailand, Nineteen species of the Cecidomyid fly
belonging to the genus Orsszoltae have been recorded, They are
attacking plant of the Family Gramineceae, It is important
to find out the host range of the rice gall midge,

Rice plants are cultivated only one time during the wet
season at the Prae Rice Experiment Station in Thailand, Urgent
studies are needed to clarify the relationship between the
insect survival rate in the wild host plants during the dry
season and population density in the early stage of rice
plants after transplanting.

6., Studies on mnatural enemies of rice in%ctp%téwmeconduct—
ed, In India, ten species of the Hymenopterous parasites attack—
ing the yellow stem borers were discovered together with
eight species of the parasites from Chilo aurictl!lius and
five species of the parasites from the pink stem borers.,

From the viewpoint of utilization of egg parasites of the
stem borers in paddy fields, extensive studies were carried
out on the following research program such as mass rearing
with the alternate host insect, potentiality and host selection

for egg laying, adult longevity, stock technique at low temper—
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ature, Telease test in breeding room for evaiuating parasiti—

zation @and seasonal fluctuation of parasitism in fields, Insect

pathological studies on virus, bacterial disease and parasitic
nematodes DD—165 have just been started at CRRI.

In Sri Lanka, outbreak of the brown planthopper was recorg—
ed from 1972 to 1974, In order to investigate mechanism of
the insect outbreak, studies on egg and larval parasites of
the brown planthoppers were conducted at the Central Agricul—
tural Research Institute, An egg parasite, Anagrus Sp, 1is a
dominant although there are two egg parasites, Larval parasites
consist of four species and show twenty percent of parasitism
in fields, Further studies will be continued on the effective—
ness of parasites on population depression of the brown
planthopper.,

Extensive research work on natural enemies of the rice gall
midge was conducted at the Pan Rice Experiment Station, north—
ern Thailand, The natural enemies so far recorded in Thai-—
land are Platygaster oryzae, and Platygaster sp, of the Hymeno—
pterous DParasites, the Cerabid sp,.(Coleoptera) anda mite as
predators,A mite gttacks the gall midge eggs and can success—
fully control t he insect, It is revealed that increase
of the mite population is closely connected to the number of
eggs of the gall midge, Furthermore, studies on Plaetygaster
oryzacec as a promising egg—larval parasite were conducted on
parasitic activity and seasonal fluctuation of the parasite
occurrence, Studies on alternate host insect of egg parasites
of the stem borers and Hymenopterous parasites
of the brown planthoppers have been carried out at the Entomolo—
gy and Zoology Division, Department of Agriculture, Thailand,

7., Susceptible varieties are examined in mass rearing of

the insect pests, Fragmental work on artificial diet of the
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stem borers was undertaken but was not successful, For exam—
ple, the brown planthoppers are reared on susceptible varie—
ties TN 1 in India BG 34—6é in Sri Lanka and RD 1 in Thailand,
as well as the rice gall midge on Jaya 1in India, IR 8 in 8Sri
Lanka and RD 1 in Thailand, Mass rearing of the four inseet
pests, namely brown planthopper, white back planthopper,
green rice leafhopper aud the rvrice gall midge was success—
fully conducted in India, Sri Lanka and Thailand, It is in—
teresting to note that basic studies on mass rearing of the
rice leaf roller have just been started at the Central Agri-—
cultural Research Institute in Sri Lanka,

In mass culture of the plant and leafhoppers, the tiller—
ing stage of rice plants (sixty days o0ld) was examined in
India, On the other handg, the insects are reared on rice
seedlings in Thailand,

The rice gall midge lays eggs on twenty—five day old
seedlings in mass rearing. Rice seedlings with eggs are kept in
a high humid room for a week until newly hatched larvae pene—
trate the growing points, At present, four to five hundred
adults are collected daily, however, it must be considered
that an efficient method to get more abundant adults should
be introduced for improvement under the present rearing
condition,

It is also vital that a sound method should be devised to
avoid parasitic attack on the insect for mass rearing, In
mass rearing, fecundity and sex ratio are conspicuousely
reduced when the insects are successfully raised in room
condition for a long time, Then field population of the
insect must be introduced to indoor population to maintain
stable productivity of normal eggs and sex ratio,

8., In 1975 the international cooperative program for
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screening registant lines against the gall midge and the brown
planthopper was started, Seven Southeast Asian countries par—
ticipated in the International Rice Gall Midge Nursery( IRGMN)
and eight countries 1n the International Rice Brown Planthopper
Nursery (IRBPHN), The International Rice Research Institute
organized both IRGMN and IRBPHN, The screening method, 1i.e,,
planting design, assessment of damage and insect release for
test plants etc,, is standariged, It is still questionable
whether the intermational nursery 1is significant or insignifi—
cant,

The test varieties or lines of rice plants are transplant—
ed two times at one—month interval to bring about the maximum
infestation in paddy fields, In Thailland and India, electric
light was installed at a height of 3 m in the test nursery
to attract the pests, Lighting hours are from sunset to 4:00
a,m, in India and from sunset to 8:00 p,m, in Thailand, Ni-—
tro gen fertilizer is fully applied, Planting space is 15X15cm,

The author would like to comment that plot size per test
line or variety is so small that data obtained from the exper—
iment may fluctuate insignificantly, A plot size should be
made wider than the present nursery., Healthy seeds must be
selected before sending them to the participated countries;
the seeds should be examined with high percentage of germi—
nation, Lighting hours are adequate at least from sunset to

8:00 p.m, to avoid influence of lighting on growth of rice
plants.

It is dmportant to note that adult emerged galls and para—
sitized galls should be pulled out after checking infestation
on rice plants, Young galls which are not emerged remain in
the rice hills, The hills for surveying damage are selected

at random and the same hills must be used for counting galls
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and tillers., Damage observation should be continued from
transplanting to the booting stage. The true picture of the
gall midge damage 1is expressed by counting the galls occur—
red in the same hills, because young galls are not seen from
outside of rice plants and are unidentified as normal till—
ers,

9. In the three countries, the main research work on rice
entomology was performed on screening and rice breeding of
resistant variety. At CRRI in India, three working teams con—
sisting of an entomologist, a plant pathologist and a rice
breeder were organized, The first team cooperates in the In—
ternational Rice Gall Midge Nursery and the Brown Planthopper
Nurseries programs, the second team for field screening test
of resistant variety bred in India, the third team for uti-—
lization of resistant varieties in farmers’fields, respectively,

Several promising lines are found in the multiple resistant
variety., For example, CR 94—MR 1550 is resistant to the gall
midge, stem borers, brown planthopper, green rice leafhopper
and tungro, The variety 1is nonsensitive to photoperiodism,
growing period is for 130 days, paddy yield ranged from 3,5 to
4.0 tons Dper hectare in Kharif and 5,5 'O00nS in Rabi, This
variety is planted in the endemic area of the rice gall midge.
Both W 13400 and Shakti are also resistant to the gall midge,
green rice leafhopper and tungro, Shakti is mainly cultivat—
ed in Orissa, Madhya Pradesh, Andhra Pradesh, Maharashutra
and Karnatak States, The following lines bred at CRRI,

CR 57—49-5 CR 57—29—3 and CR 58-51 are found to be prom—
ising as resistant varieties,.

A resistant variety, Kakathivya, bred at AICRIP in India
is recommended for use in the endemic area of the gall midge,

The growing period is 115 days and the paddy rice yielded 5
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tons ver hectare, The other lines, i,e, RP 9—4, RPW 6—17,
RPW 6—13 and PRW 6—12, are also resistant to rice insect and
diseases, these lines will be registered as new variety in
the near future, The hybrid lines, including resistant ones
at AICRIP, have been tested at 125 stations in India by the
National Screening Nursery (NSN) for checking rice yield and
resistance to insect pests. The test entries totaled 1,223 in
1973,

Studies on varietal resistance in Thailand commenced in
1967. The new varieties from RD 1 to RD 7 were established
up to the present time, RD 1 is resistant to yvellow orange
leaf virus disease and RD 4 is resistant to the gall midge.

Recently it was found that RD 1 began to be prominently
infested by the yellow orange leaf virus disease which was
transmitted by the green rice leafhnppers in 1974, RD 4 1is
cultivated sporadically in the endemic area of the gall midge,
A hybrid line, BkN 6809—74—40, 1is resistant to the gall midge
and the brown planthopper,

It was reported in Sri Lanka that frequently IR 8 would
appear to be superior to IR 26, and H 501 is also stronger
than the other varieties, There is need to find out the cause
of these inconsistencies, A high yielding variety, BG 11—11,
is greatly infested by the brown planthopper in Amparai Dis—
trict, A rice breeder has conducted a research program to set
up resistant varieties against the rice pest and diseases,

In India, the minikit program to survey yield, plant type,
rice gquality and pest resistance of the new variety or new
line grown at the farmers fields started in 1972, The program
aims at extension of new variety to the farmers and contact
between scientists and farmers,

Field observation of the examined variety is made by the
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It is a well known fact that the gall midge larvae penetrated
to resistant variety cannot normally grow because cof anti—
biosis for larval growth., CRRI rtesearch programs were begun
to study the antibiosis 1in cooperation with entomologists
and plant pathologists,

On the other hand, CRRI field test was also held to clarify
the effect of zinc and boron on resistance to the gall midge.
In Sri Lanka, an entomologist has been conducting studies on
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phenol analysis of resistant variety to clarify resistant
mechanism,

11, Gene analysis in relation to resistant variety of the
gall midge has been carried out in India and Thailand., It has
been found that in Indiea, susceptibility is controlled by
dominant genes consisting of three genes, Resistance is regu—
lated by recessive genes made up of omne to four pairs,

one of the genes for the gall midge resistance was
linked with one of the genes governing brown furrow color in
hull, The linkage is practically utilized for rice breeding
of the resistant variety., In Thailand, segregation rates be—
tween Tesistant and susceptible varieties in F2 were 1.3 to
1:8, Percentage of resistant inheritance of rice was 43 and
57 percent, It is concluded a few genes are related to varie—
tal resistance but resistance is greatly affected by environ—
mental condition,

12, Currently the following studies on rice entomology were

also made. a) Relationship between stem borer infestation to
rice plants and protein contents 1in rice grain, b) Biochemical
analysis for growth of the yellow stem borer reared on Ssuscep—
tible and resistant varieties, c¢) Artificial diet of the
yellow stem borers, d) Insect resistance to insecticides.‘e)
Sex vpheromone ©f the yellow stem borers, f) Residual effect
of insecticides, g) Screening test of insecticides and con—
trol of insect pests. h) Insect occurrence and rice yield at
different planting dates of rice, i) Economic injurious level
and insect damage., 3) Population fluctuation, k) Stored insect,
1) Nematodes.

13, Studies on the integrated control of rice pests were
held in tropic Asia., In India, the operation program of the

integrated pest control covered a total of 8000 hectares in
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nine locations in Orissa State, The varieties examined are
Tainan—3 mutant and Annapurna, paddy yield is expected to be
4 to é& tons per hectare, Insecticides are not used in the
operation program, The insect pest problem in fields so far
observed by the author is of little significance, The gall
midge resistant variety, Shakti, is cultivated in an area
emcompassing 4000 hectares in Orissa State and the planting
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tices, resistant variety, transplanting time and activity of
natural enemies are combined to control the insect pests in
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insect and diseases 1in tropical Asia,
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