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1 #REF=®

1.1 REHE KA EHATEFREEE ML R Helicoverpa armigera (Hiibner) , &
WRRAE KRBT 4 1848, U ERBARRLST R ATRA, R8P A
P- FAZERERE - L- R B EE(TAME) .o - N- EPEE - D.L- WM - P- A EER
(BAPNA) N — % F Bt B4 iR BR 2L 86 ( BTEE) 1 Tris ZE3R/44 % Sigma 23 77" 5 o

1.2 FEERBEABLHEKAETNHEERNE HEREHSHEBEY, R Llonx 1an
BN F R B , S IR K (61 45 1985 B T B HEATIIRE , 24.48 1 72 h JE LRSI
MR R B AW, IFEIER R, IR AR EE, MRS R4 A
KEFHEW, FitaalErfBuln, b EamEEEZ A,

1.3 WERPHHEARK BRI RTE 0~ 4CHIKkE LES, A K 0. 15m0l/L
) NaCl 7R R 20, BB I RN AY) . WIRETA 0.15mol/L A NaCl ¥R TEVK I
5%, SIFITE 4CTF ,15000r/min BS.L> 15min, B 3 W VE K33k 04 o i A

1.4 EEENE FEHBEEEYE 30C BE pH TEH UV-721 B4500 80 E,
BRI 32 B Campbell ) S M EHAEL 5k, BRIBEEABHEHNE L P- B
Bt - L - ¥ 25 F BE (TAME) MJEY, ZE A 0.1 mol/L HCl A 0. 1mol/L Tris 28 b ¥ o
%,pH 8.0, TAME L 2mmol/L & T 0. 15mol/L NaCl IEH F1 . WEN, B TAME %5# 0.5
ml A 0.5 ml & GRS P, 78 247om T3 OD {H, IRPRIESSBER AR 1 A
a—N-ZEH B - DL- &R - P - HEEM (BAPNA) HJRY), 5 4% M PRI H
E 2 (0.2mol/L) — NaOH(0.2mol/L) B tAE R I E , pH 10.5, BAPNA LA 20mg/ml T —
3L P AR, 10 5 B, B BAPNA Y83 400 M A 1.5ml S B BRI & phiB R, 5 A 0. 5ml
30%(V/V)ZBR , % 1k [ i , 7E 405 nm T OD {H. HKEEEEFLELEE TWEL N- KR
Bt B 2R Z. 15 (BTEE) R4 , 7 Tris-HCL & WS I & , pH 8.5, BTEE LA 1mmol/L ¥
F4& 10% (V/V) BRI 0. 15mol/L NaCl ¥, W i, BUZYE WL 0. 5ml A 0. Sml & 1
P A PR, 7F 256nm Tl OD B, DAE @ BRI (15 min) K MR A H7H) OD {EAE1KAE
BT 1 BAAL, LAXT BRLH W 5 HY BE J7 SAALAE R 100, THE AL SR AT BE IS 7 .

2 ER59H

2.1 ¥ APIEERRELRNNENEKZ TR

5 APIE AR X AR 4 LR A A B B M HI/E T, R MR 24 .48 . 72hiE R R 40 51
76.49% \77.97% 1 80.57% . BLE¥s APl B M2 S K & EF A B A Hl 7
AL LA R R A E S RA 2SR B . A 72h FWE, A A RSk
EBACTERTIE AN 74.07% , AL BRLAIEEE T 21.74% (K 1), MFE 1 ATLAE H .5 API R
Rl ARG AR S A R I R B K R E 2, (HHF R
2.2 FHAPLEERNRBH HPEEREXREABFIENERE

IREFE AP ZEFME 24.48.72h BRRES b A TR R 28 R 2R 10 B MR Bl e 45 2R L
F2L MR UEY ML R FAPIEER G, @ik R B E G B2 20
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1 % APIERMBIME AR E KR
Table 1 Influence of API-transgenic cotton plant on feeding and growth of larvae of H. armigera

BAE ] BUR Feeding R Body weight
Time of b THRREE  ERE TEAE W, CK( £ %) HeAb BT
feeding Treatment (em?/individual ) ( % )_ (mg/individual ) Comparing to + than
Average Antifeeding Average body before
(h) ingestion rate weight K treatment
24 B R PHE API-transgenic cotton 0.83 76.49 147 -5.7 +6.52
CK 3.53 — 156 — +15.56
48 3R API-transgenic cotton 2.32 71.97 147 -23.03 +6.52
CK 10.53 — 191 — +41.48
72 R APl-transgenic cotton 3.69 80.57 108 -54.04 -21.74
CK 18.99 — 235 — +74.07

& R PHE K 30 K B E KT, RB AT A AR T BB SRR 138mg/ 3k, XA T3 Bk
E 4 135mg/3k o Note: All the data in the table are the mean value of 30 individual tested; the mean body weight of per larva is 138
mg for APl-transgenic treatment, and 135 mg per larva for CK.

2 BAR APIERMRIH A B R E S ERE SRR
Table 2 Influence on the activity of high alkaline trypsin-like enzyme in H. armigera after
feeding API-trangenic cotton plants

Jiis:: BREmE (h) 51 8847 (OD/15 min) BEAERT IS
Treatment Time of feeding Activity unit Relative activity
¥ APLEHEM 24 0.2665 + 0.0312 68.11
API-transgenic cotton plant 48 0.2187 + 0.0491 55.89
72 0.0837 £ 0.0378 21.39
Xt HR CK — 0.3913 +£0.0249 100.00

VE + Fest i FAEL VS 7700 5 R B 244872k M SE A F34(A, IR, Note: Enzyme activity of CK is the mean value
from the results of 24,48 and 72 h, the same are those in the following tables.

#, BUR 24.48 I 72h BHE LS TR, EBER)E 72 h 8, {UCHIEH 2K 21.39%
2.3 HEFEBPIFREEQBRARRE

W EREBAPIEERORES PR EAEESER LRI ARITLUE
A 24 h G, PHBRTLE AR R, B R, SR E B SIEER, E T2 h
MEEHEIERHE, BEETHREIERHR 41.14%,
2.4 B API XEHRIHLBRPEEEEXERARNKE

REHERRORL B FERHRERRE AN EETLE 40 FRERY, MR
APL R BIARAS t b I S5 R M R R (I MR R ) SXT R E B 2R . (UERERE 72 h B
fRAE A BT RRAR, X BREAIY 75.45% o

3 itig
20 8 50 FEFL Birk SR BEH K IR E M H Z WA TR EY TIH AT
Shi K, Hilder®% 1987 4 B UGS T HE AR HEEREY O RER . B
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F3 BRE APIEERTRE R b RS EOREEHKE
Table 3 Influence on the activity of chymotrypsin-like enzyme in H. armigera after

feeding API-trangenic cotton plants

s B mtE (h) 1% B4 (OD/15 min) EaAExT &
Treatment Time of feeding Activity unit Relative activity
¥ APTEEM 24 0.2273 +0.0331 85.87
API-transgenic cotton plants 48 0.1705 + 0.0207 64.61
7 0.1087 £0.0253 41.14
B CK — 0.2647 = 0.0175 100.00

®4 DR APLRIRE BPFSRE LR ESREIHEN
Table 4 Influence on the activity of low alkaline trypsin-like enzyme of H. armigera after
feeding on API-transgenic cotton plants

glis:: RERE(h) & BA7 (OD/15 min) EBAEHE
Treatment Time of feeding Activity unit Relative activity
¥ APLEEW 24 0.2547 £ 0.0283 97.25
APl-transgenic cotton plants 48 0.2681 +0.0381 100.00
72 0.1976 + 0.0367 75.45
XA CK — 0.2619 + 0.0248 100.00

EHARYTHEOBMHFIEEA 10 /7, TERAAE IEHNDRE, LBIRIIK
TR AR R BAHEN . AR R AR RN RN (AP 2 R R
RRES Mg HIRI 45 R R0 . 5 AP RN RS g A B B sE R AR A, T LI 9%
HEM RS A KU B2 BMH, e T8 AP ERR AR TIRBOR .

KT OB ) X B B P AR B B E AP EST T KRB MBI Broad-
way DV ERBIF R I, AR SRS IR KB KSR AR R RS, P BRE
g A P B, O B IR R A B ) BT B R ER 2 T RS R BRE AR
B T R — S EEE YT FTE, T EHE%11995 FHAGERAN BN
B ) X B AR RO N TR SR G R TE 1, IR B M SRR B A 15 P
1%, TSRS R I BB T 1 TR 7, B AR R N e R h EE R AR U iR
M, FEBRAEKZHE, KRS REZI R AP EFEMIHE R P ERmA R BE
AR BREEPL R R S M R A M GIVE . s MR LA 25 HEWT % APT 2 PR AR B4 R AL
#, B REEKZHEMH MRS RS, FOBEE TR, SRR AN RYFHER
FRIEALEERR IR m R R — SRR B R B RSP, TR AR, RAFH
BT, B Pl UEZR R AR Z R R RS, ERBEERZEH
B, AR R Z 2 M R, R R R IR R R TR G, T EARIKEE
AR, XFIAR—TTH A B SHERRATLRFIAA XK, 75— T W50 L % 5
APL R ZHATRFAERKNER ., BARXEER, R ANRE OB H R 5K
YERPLEIFIFFRA T mF R R A ERE L.
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Influence of API-transgenic cotton plants on growth and midgut
proteases activity to Helicoverpa armigera larvae

Liu Xianjin Yu Xiangyang Wang Donglan Zhang Cunzheng Wang Yue
( Institute of Plant Protection, Jiangsu Academy of Agricultural Sciences, Nanjing 210014)

Abstract: Influence on the growth and activity of midgut protease of cotton bollworm, Helicoverpa
armigera , larvae after fed with API-transgenic cotton plants were determined in the lab. Results
showed that the feeding and the growth rate were greatly repressed. The anti-feeding rate was
76.49% after 24 h feeding and 80.57% after 48 h, respectively. The mean body weight of cotton
bollworm larvae was also greatly decreased after fed with transgenic cotton leaves. The mean body
weight of the larvae 72 h after feeding was 54.04% lower than that of CK. After the insects fed with
the API-transgenic cotton plants, the activity of high alkaline trypsin-like enzyme and chymotrypsin-
like enzyme was also decreased. The activities of the two enzymes after 24 h feeding was about
68.11% and 85.89% that of control, respectively. And after 48 h feeding, the activities of the two
enzymes were about 55.87% and 64.61% that of control, respectively. But no significant influence
on the activity of low alkaline trypsin-like enzyme was observed during the whole period. The aver-
age body weight of cotton bollworm larvae was greatly decreased 48 h after feeding on the API-trans-
genic cotton plants.' The decrease on the activities of the midgut digest proteases showed good corre-
lation with the retardation on the growth of the larvae fed with API-transgenic cotton leaves.
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