(5)

(6)

B 2 AR DR H K ORI O 7 1 DN Z 4L B DR EE K& OME FE

MON 88017 Z i Kk OGEBIT 5 7= D ik L LTt MiANELE L OZF D
DOWEM 7 ) 5D DNABHNEZ T T A ~—E L THWAZ LICk ), MON 88017 %
AR ATRE T & 5 (MON 88017 D AM L RENE B ST D BITRE R 4),

MON8I0O Dt Kk O ul + 27~ o kst L ik, BHIE,
http://www.maff.go.ip/sogo_shokuryo/jas/manual00.htm (ZFEHESHTIEDNAE STV
% (MONS10 DA RS2 B E ORI E R 4),

KAZ 7% b a2t kORI 570121, Eigo 2 Hikx b
vER VOB 1R EICITO BNERH S,

15 F X I3E ED BT 5 05T EOfE & OfE

ARAL 7 ZHE RT3 UNIBLRHETH S MON 88017, MON 810 IZHFA S 41
B IR Y T CP4 EPSPS AR HVE., &AM Cry3Bbl HHE. CrylAb &
HEDEDENIZIB W THRBLL TV 5 Sl S5, B CP4 EPSPS S HE &
[RZE DOFEEE 2 FF-D EPSPS B HE T, o= I AR OHLEESR ClI e\ T2 & 23R
SNTWAHZ L, Flz, BEUFy MR INETITEME LTZRERIZ D KT
v THEEI( X A X, FH2 R, UH, NUEra)ORMS/ERENLE&MEO LD
T, %ﬂ%ﬁ@i@%¢@%*%7¢/ﬁAELx@#ﬁ@zﬁ%k@%f
FRIED W EPFER SN TWND Z &, [FEORBREEICITEEL RIT S 7
WEEZX LD, SHIT, WZA CP4 EPSPS FEHE! i%’f’fflif;!‘ém)m\o E
B0 2-(1)-10 Tz X 51T, &R Cry3Bbl & /& K O Cryl Ab 2 FVE 1 3F4 5
ISMEZFF= 3, 1E EOMRER SIS L CTHRET 2 L 2 b, Cryl 77 XU —¢&
Cry3 77 U —OEAENMREICHELD 5 aliettixmo TRWEE 2 55,
UEDZ Enb, 26 3 2OEBEEDHEAIIEHT S L 1FE T,

FERTHER T D720, RKAZ v 7 Rt b UER 2 VBT HREH 7Y RH—
I OWTIIRETT v o R vy 7 oBmaiRE, 2 v F =2 v BE Bk
IOF a v B EFREHFMEIZOWTITIKECHENFE R TH S western corn
rootworm(Diabrotica vergifera virgifera) %2 O* European corn borer (Ostrinia nubilalis) %
X & LTy NRBRIC XD EME 21T > T2, 2 OB K AW E I
WERAS v 7 R b UERr a v OEMKEZK 8PS Lz, TOREE, 2D
RS T T, AKRAZ v 7R Mo a3 REH 7 U R — Mtk 2 585
LTCWDZ ENHERINTZ(p26 DFE 4), RIZ, KAZX v 7R RTERITTD
western corn rootworm(Diabrotica vergifera wrngem) (S R B 1 711 1 X e S g A
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Cry3Bbl EA'E %5819 5 MON 88017 & [RIFEE TS - 72 (p27 DFE 5), I HIZ, K
A By 7 FHED European corn borer (2559 S HPIEIL, CrylAb & BE % HUR T
19" % MON 810 L HIX[FFREETE - 7o (p27 D 6),

VI EDFERNS KA S v 7R bR a s TR ZLDEAEIL,
ETNENMY L TEHL TS EEBERX b, Ko T, B_0WHA ZL0EME
M BOFMOBRICANWDE AR S v 7 it hUE R 2 v LEEORT 508

FORETHS FUER AT EOHEICET HEHRICONTIEL, LLTFIZRT MON
88017, MON 810 DF&EIEE #EANIHE LR A2 HIT 22 L & L,

AR S & B

8 AWkaiEIZ V- MON 88017 X MON 810 D E %X
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# 4 MON 88017 XMON 810 OAZELZ R ELFEDEREA| 7Y Y — FEKIL T 7 R
T e U xP—< v 7 )AL D AEMBEDRE R

B AR AL A 4B PR B (%)
MON 88017 X MON 810 0
MON 88017 0
FERAHL Z AR 100

FREEARAFIZOE 10 EEAE Ry MEEF L, BEBMG%E 13 B BICkREHR 2 Y R¥— M @A T U
YRT v F e yxYP—< v )% 1.125 b ae/ac DEE (1024720 350 ml #Ai GE & D 70%)
THEICHY) THR L7z, 7V Ry — Mt 10 B BICABEEA0 BRI T 2 mERE
O BRI X 2 BIZCRMi L7, ABEEILS U A — NROELD 5 BRSOk EHEE &
g L7 R TH D,

§ORFTTH SN RIAR D MR K OB O EFLIE B AT S MERSHCRET 5,
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# 5 MON 88017 XMON 810 OREZENRMFEDEMREICL L2y F 2 U HER
western corn rootworm (Diabrotica vergifera virgifera)lZ %9~ % #% 55 B FH AR 5. °

AP AR RE R EFR
(NIS)
MON 88017 X MON 810 0.19
MON 88017 0.17
MON 810 2.42
FERAHR 2 AR 2.68

#* 6 MON 88017 X MON 810 D RZFEMNMIEDEMRIEIC L 5T 3 v HFHR
European corn borer (259~ 2% #2541

B A HEI R ERE A
(LDR)
MON 88017 X MON 810 1.10
MON 88017 5.10
MON 810 1.11
FERA A % AR 5.80

[#5. 6i1conT]

BREAMFEIC DX 10 E{RZ R v FEEF L. 2 FEWIZ western corn rootworm (Diabrotica
vergifera virgifera)DYR(1200 &/~ M) Z4FE L, 4 ZEHIZ S 51T Europen corn borer @ 1 % H1(45
&/~ M) % $EFE L7z, European corn borer #Ffff% 21 H HZ European corn borer (T J2 5 & EFR A
% — %7 R I 775 C & % leaf damaging rate (LDR)ZHE- T, O(RFEM)~9(REFH : FED K/
BEINTND)O 10 B TilA L 72Uk 6 DGIREE 1),

ZD%, Ry ORI ZTY 1L T L% TWhiaaniZprE, western corn rootworm (Diabrotica
vergifera virgifera)lZ X % &5 DOFEE % nodal injury score (NIS)Z N TEEAM L 72 (CCik 62)(BIHSE £t
2)e AIFIEITKIE T corn rootworm DR FEREEE 23§ BRI, Akx RBFFTHERIIC L » TRIFH S
TWB—ixi72 515 T 5, cornrootworm [T E T FALOFIGET I1LE 5 82 HAEX TWDHEM, K
WD AL OBIGRFIXE 6 Hi, WIZHE 7TEH)DOLAEZ TWDAHEMR, LIEICEEFEL TN 2D,
ZOFETE, ZOREFEOREL 0.00 05 3.00 £ TOEGHREMEE LTRLTWD, BIZIER
EFRED 2.80 DG, HBSHILH 6 HiTERICRESNATEY, HTHO 0WARFEEINTND
BTN R

5y

T ORFNC T SN AFRITLR D HER R OB O FALIE A ARE Vv MESHHIRE T 5,
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4. MON 88017 TiL. &M cpd epsps BInTIZ L > Ta— K& b kER

CP4 EPSPS & HEDMEME DKL TRITHZ LICL > THREMBZ hyER =
UL BREAI 7Y RV — Mk AN 5 ST, EBRICHER LI E 2 A,

é‘FfHTﬁZ_ NyEaa UNFRERZ U R — N OFEE ST CTRIE L7 DTk LT,
n‘ﬂi‘ﬁz F T 3 U FIERICAE L72(MON 88017 DMk B ERIR

B3 D pl9~22 DER), Fio, WA cry3Bbl B I Lo Ta—RFEnsKk
2 Cry3Bbl EAENRBET 52 LI1CL 0, KEO hyvEra v EoFEEay
Fa2yHERTHS CRW ORFITKT HHGEL TG-S, CRW IZ L D EFEN
BT 5, CRW (I hVERaTOREZEFET H55, MON 88017 TldokZ&M
Cry3Bbl & HE 3D RO EENL THEHERICHE L TV 5H(MON 88017 DAY
BRI TN ERIRE BE 2 D p28 D 5-5),

MONS10 TiL, cryldb BIEIZ X > Ta— KEhd CrylAb EEE DRI T S
ZEIZEo T, KEHD hUERa VO ET a v HERTHLT VS AALT
@ﬁ*i T DIIEN G SN, TU ) AL B DBRENRDT D Z &Nk
7 S AT (MONS810 DAEMZARME BRI F O RIIE L 2 D p35), 7T ) AA WX
fvEwav ol FEeRkERET 55, MONSIO Tt CrylAb 2 FVE W IR

DEHNL TIEHF AIZIEHL L TV 5 (MONSI0 DA LAk B Rl £ DO BITRE £ 2
D p24 DK 3), £z, P 7oy M oOREE, MONSIO Tl npil Bis+, X
T cp4 epsps 1BAL T, gox BAT1Z MONSI0 I[ZIXFERE T, TN OB FICHK
T AR DORBUTFRD S 720> - 72 (MON8S10 DA SZAEME BT E O RIS
BE2 @ p22 DX 4, p23 DK 5, p4 D 3),

WrT, KAX I ZRHE N ERaLTY, &R CP4 EPSPS & H'H. W
Cry3Bbl ZE HE. CrylAb & HE MK DAL CIEFINCRBELL TWDH LB x
SY LR

o ''MON 88017 (ZJ& 4 5 R# Tdh 5 MONSSOI7-A O} MON88017-B(LL
017-A 2 OY 017-B & 3 2%)illf N Z DOt EHR#E L LT Cont-A & TF Cont-B % {5k
L T 2002 1T BATE B MR RS IC TR ISR 21T > 72, 017-A &
V017-B 1% p20 DK 3 ORZFKNT/RT L 512, [7 © MON 88017 DHIL(RO)H
725 BHEIERIZ Lo TR SN 72 R ARGRFE T 5, HRFEH TH % Cont-A &
O Cont-B (£017-A KTV 017-B & BRI 53 S & 72 5 X9 128kl S iz 3
iz bt avOREBERERTH D,

N AREA R OLL FICEE < O~DIZHT#E SN RIAR D HER R ONEOE(TIT H AT o MERS
TR ET 5,
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MONS10 (2 &3 % 5% T H MONSIOAX & TN MONS10BX, i ONZZ D xf %
Ht & L C MONSI0AC K U MONS10BC # i3 L T, 1996 A K& TX 2001~2002 42
FEEBR BRI ZE AT CHRBEIZ 3R 21T > 72, MONS10AX K X MON810BX (&
p22 DK 4 OB RT L D12, [F L MON 810 DHM(RO)H 5 F7p 2 B L
IZE > TIEH SN REZERBHETH S, R TH D MONSIOAC KT
MONS10BC (%, MON810AX } (" MONS10BX & {7 mnimE&EL 725 K9
IS NI PR a Y ORISR ERETH D,

O TERERLOVES DR

MON 88017 & XfFRDIEMAML X N7 E w2 L ORT, FIERN O, FIERE . LR
A, FESRHHE I, FER. B EREAL ok, BEMEREE. e,
¥, W OMEMEOFN 21T - 7223, FEEZRS 2 TOHE TREIFFIAE
ZZILERD B D 5 72 (MON 88017 DAEMSARM BTN ERIIREEL 3 D p30 D
# 2-1 LW p3l D% 2-2), MEICBWTHEEZ FvEr 22 017-B L XHROIEHE
#az MU Er 2 Cont-B O THEHFHIAEZNT O HIL, 017-B OFRE DY
fE1% 226.9 cm, Cont-B % 233.4 cm 72 72(MON 88017 D AWt B2 A 251
INEEF3 O p3l O 2-2), —J7, iz b vEB I 017-A EXTROIEE# X T
V€1 2 Cont-A DO THEFHFIIA EZITRD LA/ H > 72 (MON 88017 DY)
ZARME B ER IS E L 3 D p30 D 2-1),

MONS10 & XFHROIEML: F7Er 3 L ORT, SR, FIERN O, MR
A, RESRPRHEE, Rk, &R o8k, MEREREL. A2MERES. BRE. &
MERE . IR D AR B O 21T > 7208, FREZBR< & TOHEA THROIEHM
az b UER 3L OMICHEHFIAEZEITR O bR D> 72(MON8I0 D4
SAFMERETE EOBITRE R 2 O p32 DFK 2, BITREEL 3 @ pl5~19), FBEIZE
WCHAHL X b 7B = 22 MONSI0BX & 3RO IERAHL X 7 E 2 =23 MON810BC
DM THEF A BEZENR D B, MONSIOBX D FEE O EHMEIL 248.1cm.,
MONS10BC (% 229.3cm T& - 7= (MONS10 D AW AfM: BB E A D BIHE E) 3
D pl7 D4 F), — 5, Mz b 7E T2 MONSIOAX & tfROIEFMH % -7
E =23 MONS10AC D THEFHFRIA E 2T D /e H - 72(MON810 DAY
AR EEHI E O BIRE L 3 D pl7 DF 4 &),

@ BN D ARE TR

MON 88017 & xtFROIEMHLZ 7 1 = o D DIRIRITHE(SC) % 3 4M L 7=
23, 24 BRZLITIZT T X COMERDIFEE L, ALz b 7 E v 2 & xR oI
%~ 7E w2 OB TIRIRMMEIC ZRITFE D b/ ) > 72(MON 88017 DAEWZ
RV ES I ERITRE R 3 O pd2 D 4),
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MONS10 & %FROIEMAH 2~ 7 F 1 2 DY OIRIRIM: (R e 5IR 12~14°C,
RARSUR 2°C) 25l L7228, 3~ C o R MR 4% 21 A B ICEIRE
WER L, MONSIO & xFROIEMIL 2~ 7 Er 2> O CIRRMTEIC 22237
B2 D> T2 (MONS10 DM L AR BRI ZE O BITRE KL 3 D p20),

@ B DA ST

NUER IR Th Y | REFEE AFITITEE BRICHET 5.
FRE L CREBBIH LY, MT2EET D2 L3y, ERICBRETHD
MON 88017 & TXMON 810 & ONENEN DR BROIEFM 2 b 71 22BN T,
BB F kR O FBR A& TR IIAE L ORI A E > TN D FE RIS LTz, Lk
D LnD, BIROBAMRRIIITD R0 o7,

@ AEBm O O A X

MON 88017 & XfRADIEMAML % N 7 E v a > O ORME (FFEE) LIiEmoK
XZEIAUHRI VI Y U LR TYE L B T CEIZE A L7, MON 88017
EXFRROIFHI X N U Er a2 L ORIZERITRD bi/e) > 7-(MON 88017 &
AN BT R ARG R 3 D p38 D 3 KT p39~40 DEE),

MON 810 & XtFROIEHI 2 N 7Eu a L OEmOfRM: (FFEE) EHDO KX
Xx01%==2—h7/V by RIEKRLEOT 7RIl Y o LK TYE L, B
BT CHIZR A L7203, MONSI0 & xFROIEM# 2 b vt o o v OMICERITR
B2 D> T2 (MONS10 DM L AR EFHZE O BITRE KL 3 D p20~23),

©® FEFOApER, BURPE, RIRVER OFE 3R

MON 88017 OFEFDAER L L TiX, & X 970V AREL L TUHE L 7o HEFE DO HERE
. MERERE, RigER, 1 FURIEL, 100 BidE, KB A2 04 L7272y, MR Z R 2T
DA IZFBWT, MON 88017 &xfOIFHIML X N UErm 2 & DR THREHFIIA
BEITRO 5N > 7-(MON 88017 DAEMZARMR BTG ERIREE 3 @ p30
DF 2-1 L p3l D& 2-2), MFERIZIBWTHELZ FUEr 22 017-B &3t
R Z N 7 E " 22 Cont-B O] THEEHFHIA EZNFRD H AL, 017-B OMERERE
DI-HEIE 1L 44.0 mm, Cont-B 1% 45.7 mm 72> 72(MON 88017 DM SAfM: R T
MERIRE R 3 O p31 OF 2-2), —F, Az b vER 2T 017-A &3O IEHR
iz b UER 3 Cont-A D THEHFIA B ZEITAD B2 h > 7-(MON 88017
DAY SRR BTN ERTRE R 3 D p30 D 2-1),
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MON 810 OFfE D4R & L TIE, & X 9 7EWAHEL U CILHE L 7 MR OHERE R |
BHERREE ., RIFIER, 1 FPRI %, 100 RIE 2 2 L7=23, &2 CTDIH E rm vC. MON 810
EXTROIEMBLZ U E T a2 E OB TR FINAEZITRO Do 7
(MONB810 DML RRMER BT E D RIEE R 2 D p32 @i% 3. BIASERE3 D pl7
~19 DF 6~10 &, p20 D(3)),

PRI -DUV T, MON 88017, MON 810 & Z41 5 DO xf RE D IERAHL % (R 1%
IRERFIMERE | X R I BN TR Y . BRSOk ;’c%ﬁ%%émfmwto

MON 88017 @Hﬂ%@%@%@ LT 10 HEDOFIFERIZEBV T, MON 810 DILFE
FEF AL T4 ABORFERIIBWNT, FREVMARZ FvEo a3 &I
Z hEoao /&@Fﬁﬂfﬁu+%ﬁﬁ7ﬁ A1L7p <. FEFORIRMEIIERD Lz hyo
72(MON 88017 D =ML ARV ERAERIRE BE 3 D pd2 DK 4, MON 810 D4
WA E B E R A E BE 3 D p20),

©® ZHEFR
HANIIAZME R RE 2R TR B AEFIZAT L TRV, SRR THS MON

88017, MON 810 TIIRZHMERDOFRERI I T/ > 72,

@ AEWEOEEN

MON 88017 & RIFROIEMM L F v a3 L O, THEMAMERER . #%
VERER, 8 X IALGRER 2T - 723, WX IAALRBRICE T DEMEW Y 1 X4 2
v DAEKRE AR iT@IE H CMON 88017 & *IRDOIEFAM L hUER T LD
MR B 2RO B2 03> 72 (MON 88017 DA M A B 283 Tl 51|
TRE R Dpad~45), fﬂjﬁéa_ BRI B T 2MEMEM NN B E A 2 DAEKREIC
BWTHELA FvER 2 T017-AL XROIEMEEL 2 B 7E 17 2 2 Cont-A & DfH
THREHFIABZENTRD B, 017T-ADARE X717 g, Cont-AlX8.38 g7
> 72(MON 88017 DM AR BN FRIRE B3 DpdTDFHKT), LarL, 017-A
& RIRFIZBRBEIZ BRI L T =fa 2 N 7 E 1 =2 3001-A, 012-A Tl
B E IADRERIZBIT DY A 2 OAEREICHRH P EZITRD ST,
F- WX IALRBRICBIT ANV LA 2 y@%%%%%fﬁfﬁ%ﬁ - TEEAEYAE
AR T13017-A & Cont-AD ] THEFHFRIA B 2T O B2 7> 72 (MON 88017
D W) 2 KR ME R BT A T S E B3 @p44@2\%5 p450>;z\%6 p4TDFET),

MONS810 & *fHDIEHIELZ h v ERr 2 L DT, #hZ ii\%nﬁiﬁ%ﬁ A ERR
THEMRRBR A 1T - 7223, & TOIHHE THREHFEIA EZEITGRD bivie o 7o
(MONBS10 DA ZARMERZER M E ORI E L 3 D p26 D 13-1~13-2 &, p28 ®
14K, p29 O 15K, pd2 DK 5, & 6),
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3 Ein R AME O RS ICEET B
(1) FHEONE

BTt T 2720 O, 385, L, RE. B OBER NS
INBIHET 5174,

2) FEHEDHIE

() ARBEZT LD LT HEICLDHE MM HFEDORRMGRICE T D IFRINED L

@) EMEMEEENET HBEENO L5528 5 EMSHFENEEEEZIET 5
72 OHE

U L B 4 B,

(5) EBREZCTOMH IS - FEEHSENTE SN TV D ERE &P OBRE COff
JHEE DR

(6) ESMTIIT HMHEHEICET 15

KETIE, BLEABICK LTtttz R~ HERoRAELYIET 5 VT, Bt
BEHEZRRT HEE L by o a2 T 2 BICIIREEX AR E L T
WD, RAZ w7 Rt b UE R 3 OFEERHTIEL, BLEBREISH L TRt EZ R
THROFEAELY LT 2 ERT BLEAEZAER LW b U ' w2 il 2 b
T oM X 2, BEXO—EICRE L THIET 2 FTETH D,

. MON88017 K (X MONS10 @ ONENCHIT DR ANIRIIILL D@ Th 5,

[MON88017]
2003 4F 4 J BEMOKEER L0 TEMOKESBEIZBIT A2 (RKOF|H O 7=
DOFEE 1T x . ARTOREZZHOWT, St ~OBEATENHER ST,
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2004 4= 8

JEMOKEES K OV BREEA & 0 BT M2 2 AW %% D 55 D

FHNZ LD EY D ZAEIEDOMIRICE T DA S F—EEHRRERH E -
VIR IS 2 2 O, HiiE. N, (R, ERLOEIIF N IS IZ
FRET HITAIZ OV DEE LK T LT,

[MONS810]
1996 4 10 H

1997 %5 A

1997 % 6 H

2001 473 H

2003 43 H

2003 4 4 H

2004 4 6

e MOKFER L0 TEMOKESIFHEIZR T D ROFIHD T
DOFEE) IZHESE, BHA~OEACN LA EOEEH & LT
OFIFNZDNT, FaE~DE SN HER S i,

JEAE T E CYRFIEAEE) L 0 L2 DNA HASHES - &
SN O EERHIiE S IcEo &, BFIH E L Toie
MR 232 7,

JEMOKFER K0 DR Z AR AR O 22 2 MERHIFE# 6 D (2))
IZHS X BRI E L COLZEMERTEZIT T,
JEAETEE L0 THH#E X DNA £46ISH &5 & ORI O %4
PERAEOFH] 1ICHSEF, B E L TOLEMMRZ =T
77

JEMOKPERS L0 TR 2 DNA Hfivhe H &R ORI o
MBI DR O TR (CEOX, BRI E L Toise
Pkl T 7,

EMOKEER L0 TEMKESBFEFEIZR T DM (ROFHD T
DOFfEE ] ITESE, BRTOREEIZOWT, e~ AT
DHER ST,

JEMOKPER L O BREEE L 0 B A2 EMEOFHZED
HLHNZ X 2 MO ZARME DRI T 2 IEEICE S HE
FEHBREDRKRZ=TT, (B EIIEHICHET 57200
ER. FEE, T, RE . ER AR OB NS 2B ICfHRE
HAT 2522 TC)
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B IHH I & OB RIER RO

ARAH 7 F# b vEr 3 24E, MON 88017 & MON 810 @ HIEAH 2 H )&
R ARHATETH Y . MON 88017, MON 810 D4 AFEH>, H—nD
2-()-m-OTik~/= &80, k4% Cry3Bbl EH'E CwaEETi%ﬁ%ﬁ%
Fri= 3 EOGEHR & 1M L TR Té&&%_\mﬁ TR LB O AR r
O TIRWEE 2 bb, £72. &R CP4 EPSPS & HE 135 OGRS
BERIFE NI END, RAZ 7 RFERTERITTIEIING 3 DDE EE
ﬁﬁﬁuﬁﬁfé;&i&w&%26héoK2577AM@2W?:WE%E
ﬁﬁﬁ@ﬁ%%f&éM@Mwn&\%avaiﬁm#Tiﬁ%%?%éM@J
810 LRIFBETHDH Z L. TNENEMREICL VfERIN TS, 5T,
KRAL > 7 FHE N UER 3 OEMZERIERZZEOFHTIL, MON 88017, MON 810

DFEE 2 EBNCTHE LR 2 O T T 72,

BEA BT DAL

(1) EZZT D REMED & 2 B ABEY S DR E

MUET aUIEHARIZEANI N 1579 FFELIR, EHIRIOME KRR H Y . i
FTChUER I NHKREREE F CHA LIRS STV,

Kx&y&ﬁﬁkv%m:vmﬁ%%fﬁéN@N%mlNmNmomwa\
B IR DN D D IPE (B K VB ORE, AT T KR
(g f%@%i&@#%x @%@EFE\%%K\%mﬁ&U%ﬁ@(ﬁe
2m)m<}%)%w@@dbto%@%% MON 88017 (23317 % FEE K UMHERE

%% & MON 810 ICBITHFREZM &ETOHEA THROIEE#EZ hyEna b
®%T\%£ mwgmﬁ@oto

MON 88017 DF-E &k OMERERRIC I W CHM 2 7 Er 23 017-B & XHROIEH
$iz N 7w 2y Cont-B D CTHEFHFAIIA B ZENEO Lz, FREIZBW THlHk
Z hUEr a3 017-B ERROIEMILZ b 7T 1 22 Cont-B O] CHREHFIAE
#bmwgm/M7B@Hﬁ@$ﬂﬁdﬂ%9amCmunimynmtotmmN
88017 DAEMSARME BTN ERIIREEL 3 D p31 OF 2-2), —F7, MMz hVE
7223 017-A &R OIERABL X N T E 1 23 Cont-A O THEGHFHIA B 22T
SIS T-(BITREE 3 @ p30 DF 2-1), MEFHEIC wfm@KFW%m:/

2 KEB T, B 02-(6)DDO~DIZ R S 7= BR i BATAR DR OCNAE D EALIT H AT P
MEASITRBET 5, £, REEHDO2.Q)DE R T 777 KONE =37 77 7IZRi S V=AY

fRiE

DAERNAR DN M ONBEDOFERITARE Y MEASHIZRET 5,
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017-B L 5tMROIEMIZ F 7F 1 33 Cont-B DO CTHEHFRIA B ENED Hi,
017-B OMEFEEL D SE-IMEIX 44.0 mm, Cont-B [T 45. 7 mm 72> 72(MON 88017 D44
SEMERESHEERISE R 3 @ p31 OF 2-2), —F, HHz k f?% 2y 017-A
EXTIROIEMEHLZ F UE 2 2 Cont-A DM CHFFHIABZEITRO Lo
72(MON 88017 DM % kb %ﬁfiﬂmﬂﬁiﬁ%i&ﬂ 3 @D p30 DFE 2- 1) Lo, BE
S OMERERR LIS D5 5T 31T 2 BAMEIZ B0 536 TEE Cldk MON 88017 & xfffiod
M T a v LM TERIIEDO LN T22 8D, ZNHDORE
IZE > THEIZB T 2EMAMENEE D L1E3B 2TV,

FREICBWTHEL X b vE o 22 MONSIOBX &XFROIEMIZ hvEnay
MONS10BC DM CHFHFZIIA EZEN GRS HiL, MONSIOBX D FEE D FHE T
248.1cm, MONSI10BC % 229.3cm T& >7= (MON810 D AWML Akdt: BBl 2 D
BITREE3 D pl7 OF 43K), —F, iz b 7ER 2 MONSIOAX & *FHRDIE
L% hUET 2 MONSIOAC & ORI THFHFMNAREITRO LN o T
(MONS810 @M@%’ﬂ% rﬁﬁiﬂnﬂﬁi@%wﬁgﬂ 3D pl7 D 4 i'%)o Lol fE
LIS DA %%.’)fﬁu (B B FEE Tl MON 810 & xFROIEM# 2 v
o0yt TERITRD NN T-2 LG, ZOREIZL > THAIZBIT
HENMEREE D EIFE Z T,

KRGy 7 Fit b UER A VTREA 7 ) AP — M2 G528, 77U &Y
—hZi SN D Z EPE LIS WHRKETIZBWTZ U A9 — Mt ToH
L EDFAITBITDEMNEL®mD D LITEZ DR,

KRGy 7 FRiw b UERAVETATF 2y BFREGWELOT a v BF R
A LD, R TIEIBAICBIT 2EMMEN D SRESEDL Z ENT
Besnd, LrL, AOFMFR2NEBIE TS RWHEEM THL F U T =
VIS, AEMI G SN2 LIk o TEARSRME T CHA(L, BOBIHL, &
ST DA/ 513 EBAICRIT DEMMEZ RO LITBZ B,
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A trial was established near the University of Illinois, Champaign, to compare the
effectiveness of different Bt-corn varieties with their non-8t corn isolines for control of

European corn borer. At least 70% of the non-B8t plants were injured by corn borers. All

Bt varieties had significantly less damage and fewer European corn borer larvae than

most of the non-Bt isolines for all parameters measured. Few differences were observed

among Bt varieties. However, CBH-351 Bt had a significantly higher percentage of
plants injured (27.5%) than the other Bt hybrids.
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I[Plot Information and Methods

Soysle

Location

University of lllinois Cruse Farm, Champaign, Illinois.

Plot Size

Four rows ° 25 ft for each treatment, with 30 plants per row
after thinning. Between each of the replications was a 10-ft
alley.

Experimental
Design

Randomized complete block with four replications.

Planting Dates and
Agronomic Factors

Refer to Table 6.1.

Manual Infestation
of European Corn
Borer Larvae

Manual infestations of European corn borer (ECB) larvae were
made to all plants in each of the middle two rows of each
four-row plot. Manual infestations to simulate the first-
generation were made on July 11 and 12 by applying five egg
masses (black-head stage) per plant whorl on each of the
two days. Corn plants were in the V6 leaf stage (Ritchie et al.
1993). Manual infestations to simulate the second generation
were made to the same plants in the same two rows, at corn
anthesis (V18 - VT corn stage, Ritchie et al. 1993). Three egg
masses (black-head stage) per plant per day were applied on
August 16 and 18.

Post-Infestation
Evaluations of
Injury Caused by
First- and Second-
Generation ECB

Evaluation of first-generation corn borer injury:

On July 31, 10 plants in each of the center two rows that had
been manually infested were evaluated using the 0-9
modified Guthrie scale:

0. No visible leaf feeding

1. Small amount of pin-hole or fine shot-hole injury on a
few leaves

2. Small amount of shot-hole injury on a few leaves

http://www.ipm.uiuc.edu/pubs/evaluations_2000/btcorn.html
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3. Shot-hole injury common on several leaves
4. Several leaves with shot holes and elongated lesions
5. Several leaves with elongated lesions

6. Several leaves with elongated lesions about 2.5 cm
long

7. Long lesions common on about one-half of the leaves

8. Long lesions common on about two-thirds of the
leaves

9. Most leaves with long lesions

Evaluations of first- and second-generation corn borer injury:

On September 9 and 10, five corn plants from each of the
middle two rows were split with a corn knife for evaluation.
Evaluations of injury to the ear, ear shank, stalk above the
ear, and stalk below the ear were recorded separately for
each plant. The mean percentages of plants with cavities,
mean numbers of cavities per plants, mean lengths of stalk
tunneling (cm) per plant and mean numbers of live larvae per
plant were recorded.

Weather Refer to Appendix A, Table A.1, Table A.2 and Table A.3.
Information

Statistical Analysis | Data were analyzed with Agriculture Research Manager
(ARM) version 6.1.6, from Gylling Data Management, Inc.
(GDM). Means were separated by Duncan's New Multiple
Range Test (MRT) (P = 0.05).

Results and Discussion

All plots were examined periodically throughout the growing season for signs of
infestation and/or injury caused by insects other than European corn borer. Nothing
was found in sufficient quantity to analyze, so the data are not presented.

Results from evaluations of first-generation European corn borer injury are presented
in Table 6.2. The mean Guthrie ratings for all Bt hybrids were significantly lower than
the mean Guthrie ratings for the non-Bt isolines. There were no significant
differences in Guthrie ratings among the Bt hybrids tested.

The percentages of plants injured by European corn borer larvae are presented in
Table 6.3. The mean numbers of larvae, mean numbers of cavities, and mean cavity
lengths (cm) per plant are presented in Table 6.3 (whole plant), Table 6.4 {plant
below the ear), and Table 6.5 (plant above the ear). The mean numbers of larvae per
shank and ear, mean numbers of cavities per shank, and mean percentage of ears
injured are presented in Table 6.6.

The percentages of non-Bt plants with injury caused by European corn borer larvae
indicated that the infestation in our trial was severe; 70 to 100 % of the non-8t
plants were injured (Table 6.3). The percentages of plants injured by corn borer
larvae were significantly lower for all Bt hybrids than for all non-8t isolines. One 8t
hybrid (CBH-351) had a significantly higher percentage of injured plants than the
other Bt hybrids. All B8t hybrids had significantly fewer cavities per plant than the
non-Bt isolines. The mean numbers of larvae per plant were significantly lower in all
Bt hybrids than in all but two non-B8t isolines (LEPOTD 11 and CBH-351 non-Bt).
There were no significant differences in mean numbers of larvae per plant among the
Bt hybrids. The mean cavity lengths per plant were significantly lower in all Bt
hybrids than in all but one non-B8t isoline (LEPOTD 11). There were no significant

http://www.ipm.uiuc.edu/pubs/evaluations_2000/btcorn.html
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differences in mean cavity length per plant among the Bt hybrids. Evaluations of the
amount of injury below and above the ears are presented in Table 6.4 and Table 6.5,
respectively. The mean numbers of larvae per plant and mean numbers of cavities
per plant below the ear for all Bt hybrids were significantly lower than in all but one
non-Bt isoline (Y non-Bt-larvae; CBH-351 non-Bt-cavities) (Table 6.4). There were no
significant differences in numbers of larvae or numbers of cavities per plant below
the ear among the Bt hybrids. The mean cavity lengths per plant below the ear for all
Bt hybrids were significantly lower than in all but two non-B8t isolines (LEPOTD 11 and
CBH-351 non-Bt) (Table_6.4). There were no significant differences in mean cavity
lengths per plant below the ear among the Bt hybrids.

The mean numbers of larvae per plant above the ear for all Bt hybrids were
significantly lower than in all but two non-Bt isolines (Y non-B8t and CBH-351 non-Bt)
(Table 6.5). There were no significant differences in numbers of larvae per plant
above the ear among the Bt hybrids. The mean numbers of cavities per plant above
the ear for all Bt hybrids were significantly lower than in all but one non-Bt iscline
(CBH-351 non-Bt) (Table 6.5). There were no significant differences in numbers of
cavities per plant above the ear among the Bt hybrids. The mean cavity lengths per
plant above the ear for all Bt hybrids were significantly lower than for all non-8t
isolines (Table 6.5). There were no significant differences in mean cavity lengths per
plant above the ear among the Bt hybrids.

Evaluations for numbers of European corn borer larvae and amount of injury to
shanks and ears are shown in Table 6.6. There were no larvae, and consequently
there was no injury in any of the shanks of the Bt hybrids. The numbers of larvae
and numbers of cavities in the non-Bt isolines were very low. No corn borer larvae
were found in any of the ears of the Bt hybrids. However, 2.5% of the ears of one Bt
hybrid (CBH-351 Bt) have evidence of injury, although not significantly more than
the amount of injury in the other Bt hybrids. There were no significant differences in
the mean numbers of larvae and mean numbers of cavities per shank, the mean
numbers of larvae per ear, and the mean percentages of ears injured among the B8t
hybrids.

Few stalks were broken either above or below the ears, and no ears were found on
the ground at evaluation time. Also, we observed no differences in the amount of
stalk rot at the time of evaluation.

Similar to our results from Bt-corn efficacy trials in the past, the Bt-corn varieties in
this year's trial were quite effective in reducing the numbers of European corn borer
larvae and the amount of injury they caused to the stalks, shanks, and ears.
However, CBH-351 Bt had a significantly higher percentage of plants injured (27.5%)
than the other Bt hybrids.

References Cited Ritche, S.W., 1.J. Hanway, and G.O. Benson. 1993. How a
corn plant develops. Special Report No. 48, lowa State
University of Science and Technology, Cooperative Extension
Service, Ames.

Table 6.1: Agronomic factors and evaluation dates for the Bt-corn efficacy
trial for control of European corn borer Champaign, Illinois, 2000

Variables Urbana
Planting date June 9, 2000
Hybrid Various Bt and Non-Bt hybrids
Plant population 30 plants per 25 row feet after thinning
Row spacing 30 inches
Soil condition (top 2-3 inches) Moist
Soil temperature (4-inch level) 68°F
Air temperature 79°F

http://www.ipm.uiuc.edu/pubs/evaluations_2000/btcorn.html
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wind 0 - 5 mph
Previous crop Soybeans
Soil insecticide None

Herbicides

Duazl + Atrazine

Infestation Dates

First Generation

July 11 and 12, 2000 (V6 plant stage)

S egg masses per plant per date

Second Generation

August 16 and 18 (Anthesis)

3 egg masses per plant per date

Evaluation dates:

Guthrie Rating

July 31, 2000

Stalk splitting

September 9 and 10, 2000

Table 6.2 Guthrie ratings for the Bt-corn efficacy trial for control of first-
generation European corn borer Champaign, Illinois, 2000

Treatment?! Guthrie rating:Z
Cry 1F / TC1507 / M2722 0.01]c
M2722 non-8t isoline 5.70 ] a
Y Bt 0.05|c
Y non-Bt isoline 5.60]a
LEPOTD 11 non-8t 0.55]c¢
LEPOTD 12 0.00]c
LEPOTD 13 0.05]|c
LEPOTD 14 0.00|c
LEPOTD 18 0.15)c
LEPOTD 19 non-8t 5.95]a
CBH-351 Bt 0.10|c
CBH-351 non-Bt isoline 3.80}b

1 Cry 1F and its isoline was supplied by Dow AgroSciences;
all LEPOTD hybrids were supplied by Monsanto;
and the CBH-351 hybrids were supplied by Aventis.

2 The modified Guthrie rating scale is explained in the text.
Means in a column followed by the same letter are not
significantly different (P=0.05; Duncan's New MRT).

% Injured

Treatment plants

Table 6.3 Mean numbers of larvae, cavities, and cavity length (cm) per plant
for the Bt-corn efficacy trial for control of first and second-generation

European corn borer Champaign, Illinois, 200

01,2

Mean no. of
larvae cavities
per plant per plant

Mean no. of Mean cavity
length (cm)

per plant

I o

I ! l I
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Cry 1F / TC1507 /

M2722 0.0le 0.0}jc 0.0|d 00]e
M2722 non-Bt

isoline 92.5]ab 08|b 2.3 | bc 8.2 | bc
Y 8t 25]e 00]c 0.1)d 0.1]e
Y non-Bt isoline 100.0] a 1.2|b 28]b 10.5|b
LEPOTD 11 non- 70.0 | 0.6 | be 1.7] ¢ 3.3 de
LEPOTD 12 50}e 0.0]c 0.1]d 0.1]e
LEPOTD 13 25]|e 0.0]c 0.0]d 00}e
LEPOTD 14 25])e 00}c 0.0)d 0.0]e
LEPOTD 18 0.0}e 0.0]|c 0.0]d 00je
LEPOTD 19 non- 96.7| a 2.01a a8|a 15.2| a
CBH-351 Bt 27.5(d 0.1]|c 0.3]d 10]e
CBH-351 non-8t

isoline 80.0 | be 0.7 | bc 1.7 ]c 5.5 cd
1 Cry 1F and its isoline was supplied by Dow AgroSciences; all LEPOTD
hybrids were supplied by Monsanto; and the CBH-351 hybrids were supplied
by Aventis.

2 Means in a column followed by the same letter are not significantly different
(P=0.05; Duncan's New MRT).

Table 6.4 Mean numbers of, larvae, cavities, and cavity length (cm) per plant,
below the ear for the Bt-corn efficacy trial for control of first and second-
generation European corn borer Champaign, Illinois, 2000

Injury below the ear!

Mean no. of Mean no. of Mean cavity
Treatment? larvae per plant | cavities per plant | length (cm) per plant
Cry 1F /
TC1507 / 0.0}d 0.0]e 0.0}d
M2722
M2722 non-Bt
isoline 0.5] bc 1.3]c 471|b
Y Bt 0.01d O.1}e 0.1]c
¥ non-Bt 0.9|b 2.1(b 8.0|a
isoline
LEPOTD 11 0.1 cd 0.5 | de 0.9|c
non-Bt
LEPOTD 12 0.0})d D.1]e 0.1i]c
LEPOTD 13 0.0]d 00}e 0.0]c
LEPOTD 14 0.0]d 0.0]e 0.0]c
LEPOTD 18 0.0]d 00]e 00]c
LEPOTD 19 1.3]a 32]a 10.4]a
non-8t

http://www.ipm.uiuc.edu/pubs/evaluations_2000/btcorn.html 2005/06/3!
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CBH-351 Bt 0.1|d 0.3]e 0.8]c
CBH-351 non-
Bt isoline 0.4 { bcd 1.1 ] cd 3.5]|b

1 Means in a column followed by the same letter are not significantly different
(P=0.05; Duncan's New MRT).

2 Cry 1F and its isoline was supplied by Dow AgroSciences; all LEPOTD
hybrids were supplied by Monsanto; and the CBH-351 hybrids were supplied
by Aventis.

Table 6.5 Mean numbers of larvae, cavities, and cavity length (cm) per plant
above the ear for the Bt-corn efficacy trial for control of first and second-

generation European corn borer Champaign, Illinois, 2000
Injury above the ear?!

Mean no. of Mean no. of Mean cavity
Treatment? larvae per plant | cavities per plant | length (cm) per plant
Cry 1F /
TC1507 / 00]c 0.0}d 0.0]d
M2722
M2722 non-Bt
isoline 0.3}bc 1.0 | bc 3.5]ab
Y Bt 00]c 0.0]d 0.0|d
Y non-8t
isoline 0.4 | bc 0.7 | bc 2.4 | bc
LEPOTD 11 0.4 |ab 1.1 ab 2.3 | be
non-Bt
LEPOTD 12 00]c 0.0]d 0.0}d
LEPOTD 13 00]c 0.0]d 0.0}d
LEPOTD 14 0.0]c 0.0]d 0.0]d
LEPOTD 18 00]c 0.0]d 0.0{d
LEPOTD 13 0.7]a 1.6]a 4.7 )a
non-Bt
CBH-351 Bt 00]c 0.1]d 0.1]d
CBH-351 non-
Bt isoline 0.2 ] bc 0.5 cd 20]c

1 Means in a column followed by the same letter are not significantly different
(P=0.05; Duncan's New MRT).

2 Cry 1F and its isoline was supplied by Dow AgroSciences; all LEPOTD
hybrids were supplied by Monsanto; and the CBH-351 hybrids were supplied
by Aventis.

Table 6.6 Mean numbers of larvae and cavities per shank, and mean numbers
of larvae per ear and of ears injured percentage for the Bt-corn efficacy trial
for control of first and second-generation European corn borer Champaign,

Illinois, 20001

Mean no. of
cavities
per shank

Mean cavity
length (cm)
per shank

Mean no. of
larvae
per shank

% of ears
injured

Treatment?

http://www.ipm.uiuc.edu/pubs/evaluations_2000/btcorn.html
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M2722 0.0]c o0|d 00]c 0.0|b
M2722 non-Bt 0.2]a 0.3 be 0.4]a 50.0 | a
Y Bt 00]c 00]d 00]|c 0.0]b
Y non-Bt isoline 0.3]a 05]a 0.3|ab 35.0]a
LEPOTD 11 non-Bt 0.0 | bc 0.2]cd 0.2 ] bc 17.5]b
LEPOTD 12 0.0]|c 0.0}d 0.0]c 0.0]b
LEPOTD 13 0.0]c 0.0]d 0.0]c 0.0]b
LEPOTD 14 0.0]c 0.0|d 00}c 0.0]b
LEPOTD 18 0.0]|c 0.0]d 0.0]c 0.0]|b
LEPOTD 19 non-Bt 0.2]a 0.4]ab 0.3]a 43.3 | a
CBH-351 Bt 0.0}c 0.0|d 0.0)c 251}b
CBH-351 non-Bt 0.2 ab 0.2 | bed 0.2 | be 13.3| b
isoline

1 Means in a column followed by the same letter are not significantly different
(P=0.05; Duncan's New MRT).

2 Cry 1F and its isoline was supplied by Dow AgroSciences; all LEPOTD hybrids were
supplied by Monsanto; and the CBH-351 hybrids were supplied by Aventis.

Back to Table of Contents

Rp. S S

E College of Agricultural, Consumer and Environmental Sciences
i I UNTVERSITY OF ILLININS Crop Sciences | Entomology
E X ] EN SION < Natural Resources & Environmental Sciences
- H lllinois Natural History Survey e
Home | Field Crops | Fruits| Vegetables| Landscape & Turf | Greenhouse| Home, Yard & Garden | Livestock Integrated Pest M:
Insects | Weeds| Plant Diseases | Search iPM Copyri:
Contact Us University of Illinois at Urbana-(

http://www.ipm.uiuc.edu/pubs/evaluations_2000/btcorn.html 2005/06/3!



Interactive Node Injury Scale /1 R=

Interactive Node-Injury Scale

The root injury illustrated demonstrates how the Node-Injury Scale quantifies progressive feeding by corn
rootworm larvae. The actual sequence of feeding will vary visually depending on a variety of conditions such as
planting date, corn variety, degree days, soil moisture, insecticide application and placement, genetically modified
roots, soil conditions, etc. The secondary roots (root hairs) are displayed only when no injury is represented;
they have been removed to facilitate better viewing of the injury once larval feeding is simulated.

Node-Injury Scale

(Oleson, J.D., Y. Park, T.M. Nowatzki, and J.J. Tollefson. 2005. J. £con Entomol. 98(1): 1-8)

LVaIue” Description | 15 | Node injury ' — — . g
0.00 No feeding damage (lowest : o ., S ot

rating that can be given)

One node (circle of roots),

or the equivalent of an
entire node, eaten back to

1.00 " .

within approximately two

inches of the stalk (soil line

on the 7th node)

[2.00 ]ﬁ'wo complete nodes eaten ] ;

Three or more nodes eaten
3.00 |[[(highest rating that can be
given)

Damage in between complete
nodes eaten is noted as the
percentage of the node missing,
i.e. 1.50 = 1 1/2 nodes eaten, 0.25
= 1/4 of one node eaten, etc.

To use the interactive node—injury scale, click on the image
above. The scale will appear in a new window. Once the scale has

1.50 loaded, use arrow keys for precise movement: up and down to
. increase/decrease root injury and left and right to rotate the
Number of Percenage
. . i root.
iull nodes of a node
eaten cilen

The scale is a large file (9 MB) and requires QuickTime 4 or later.

1-6 "Traditional" Scale

(Hills, T.M. & D.C. Peters. 1971. J. Econ. Entomol. 64;: 764-765)

lNo damage or only a few minor feeding scars
@Feeding scars evident, but no roots eaten off to within 1 1/2 inches of the plant

E Several roots eaten off to within 1 1/2 inches of the plant, but never the equivalent of an entire node of

roots destroyed

lOne node of roots completely destroyed j
El?vvo nodes of roots completely destroyed
ElThree or more nodes of roots destroyed

This page is part of the lowa State Entomology site.  Published November 26, 2001. Last updated March 2, 2005 by John VanDyk
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