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mechanization, increasing input of labor cost and production goods, declining comparative benefits, and implementing the
strategy of food security, the cotton area in the Yangtze River and Yellow River is declining sharply, and the planting area
is transferred to Binhai saline-alkali lands. Since the study of ecological security of planting Bt cotton in saline-alkali land is
rare, it became the focus of many research studies worldwide. Whether the resistance of transgenic Bt cotton to cotton
bollworm has been affected remains to be elucidated. Resistance is directly related to the environment safety of transgenic Bt
cotton; therefore, there is an urgent need to solve the problems in cotton production. With the non-transgenic cotton as.the
control, we measured the corrected mortality of transgenic Bt cotton to cotton bollworm larvae and the contents of exogenous
protein of transgenic Bt cotton that was planted in the low-, medium- and high-salt soil at seedling, budding, and flowering
and bolling stages, respectively. The results showed that at the seedling, budding, and flowering and bolling stages of
transgenic Bt cotton in low salt stress, the correction mortality of transgenic Bt cotton planted in the medium- and high-salt
soil to cotton bollworm larvae decreased by 9.22%—47.46% , 31.61%—45.42% , and 3.59%—18.52% , respectively. Over
the same period of Bt cotton, soil salinity significantly inhibited the expression of Bt protein in cotton leaves and decreased
by 7.66%—29.86% , 3.77%—36.85% , and 18.13%—41.02% at seedling, budding, and flowering and bolling stages,
respectively. There is a significant positive correlation between the efficiency of insect resistance-of, transgenic Bt cotton to
cotton bollworm larvae and Bt protein content. Therefore, soil salinity levels inhibited the exogenoeus protein expression of
transgenic Bt cotton, which led to the decreased resistance of transgenic Bt cotton on cotton bollworm. The present study on
the effects and mechanisms of soil salinity on the influence of transgenieBt cotion to cotton bollworm can provide a
comprehensive basis for establishing Bt cotton pest prevention and control | technology system, environmental safety

evaluation, and safety management in soil salinity in Bt cotton fields.

Key Words:; soil salinity; transgenic Bt cotton; expression of the exogenous protein; insect resistance; temporal and

spatial variation
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1.1 K5k

HAEMRE  GK19 %% CrylAc REIRMRAE B BT R 35s, 2111 NOS, Hibidb 45 v v Wik 45 B Ry 4 LA
SEWFFET AL P A G b AL R B A PR AR 5 I A B T, 2002 AR SE A L1 PYAR T A 3
5 GK19 WSEARSZR Ry JE RARAE , 24 i A0 Aol B2 B As O IR Fr e fit

MRAERIRE X5 T 2013 4EF0 2014 4E () 6 H 2= 9 A JFJR, MAEFRL T 195K 3= i A 22 50 R 3710 560 A
Yo 8% HIRIER 37KV 26 SR 1Y 3 AN MBS ARER | rh R R s R 08 AL 31 745 3 7o ST 6 1 B 4 A
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1.2.1 3R IE
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Table 1 Variation of soil salt levels in different seasons

2013 2014
Jb s . AL . P
, i 3] 1] \ Hi 1] 1 -
Treatment . . Flowering and . . Flowering and
Seedling stage Budding stage . Seedling stage Budding stage .

bolling stage bolling stage

GL 0.13+0.01a 0.23+0.0La 0.52+0.02 a 0.42+0.05 a 0.62+0.03 a 0.38+0.03 a
GM 0.23+0.02 b 0.28+0.01 ah 0.67+0.02 ab 0.42+0.03 a 0.77+0.03 b 0.47+0.03 b
GH 0.34+0.01 ¢ 0.35+£0.02 b 0.74+0.02 b 0.51+0.02 b 0.84+0.05 b 0.64+0.04 ¢
SL 0.12+0.01 a 0:23+0.01 a 0.55+0.01 a 0.46+0.02 a 0.53+0.03 a 0.31+0.03 a
SM 0.20+0.02 ab 0.32+0.04 b 0.58+0.02 a 0.47+0.03 a 0.81+0.03 b 0.40+0.02 ab
SH 0.26+0.02 b 0.40+0.01 b 0.73+0.03 b 0.50+0.02 a 0.83+0.03 b 0.43+0.03 b

SL: A 3 ‘S IRER AL B Treatment of low soil-salinity to Simian-3;SM ;{4 3 5 H1#h 4L B Treatment of medium soil-salinity to Simian-3;SH I 3
S EFR AL HT Treatment of high soil-salinity to Simian-3;GL:GK19 ik AL ¥ Treatment of low soil-salinity to GK 195 GM: GK19 15 4b#]! Treatment of
medium soil-salinity to GK 195GH : GK19 LA HE Treatment of high soil-salinity to GK 19;/NE =137 [R5 Hr AR [RI AR AL i FPAE 0.05 7KF 25 57 18 3%
(P < 0.05)
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28.05% M1 47.46% , W1 I R T 41.50% F 45.42% , 465153 I R FE T 3.59% 1 18.52% , 2014 4E bk [
s Eh H GK 19 FRAETNREM XA 4% Hegh JUR IS T30l I 1 9.22%F11 23.08% , & W13 5 T e T 31.61%
1 41.07% ; AL 3 0 R T 15.81%F1 17.23% , RIARE HIEEL 50K F- T, 5% Br FEIAR AL R XA HL 4
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Table 2 Effects of different soil salinity levels on the resistance of Bt cotton leaves to the larvae of cotton boll worm

2013 2014

JA A H]

i~ i e o i o fer
Treatment . . Flowering and . . Flowering and

Seedling stage Budding stage . Seedling stage Budding stage .

bolling stage bolling stage
fIk#: Low soil-salinity 69.85+4.33 a 61.09+£10.72 a 35.69+0.93 a 74.84+6.80 a 53.52+4.43 a 32.33+8.88 a
HpEE Medium soil-salinity 50.26+3.11 b 35.74+5.84 b 34.41+£5.39 a 67.94+4.54 a 36.60+4.29 b 27.22+6.01 a
& High soil-salinity 36.70+5.99 ¢ 33.34+4.96 b 29.08+3.06 a 57.57+5.80 b 31.54+2.45 b 26.76+6.30 a

ING FRFR R FFITE 0.05 K257 83 (P < 0.05)

2.3 HHEER L Br SEPIRR AL NI AR (1 #A = 1 R

BEE AR AL B A 1 R B R AN - SR A3 K 1 T e, SR ) AT TR AR K B FE B R DS B AR R
H Rk B BT TR, SR (3£ 3) ,2013 S rh 3 AnEEh e GK19 AR AR BT DI e 71 Bt
HARBEITNEINT 7.66%F1 23.71% ; B W 5350 F KT 26.86% Fi1 36.85% ; L8 W41 N K& T 22.52% Fil
41.02% ., 2014 AErERFIE ARG GK19 FiALET I DI RENT SR Bt AR 11 2238 5 /3l BEAIR 11.52% F1 29.86% ; 75
W RE T 3.77%H1 31.81% ; (LRI BT FE T 18.13% Fl 38.32% , M T3 Eh/3 ) 1§ 35 4% Be 2L [
FRAESMNE AR 1 e ak it (H B0 i 2 5 ko ol A R e Bt ) A K

R3 TRHBS TEKEXNERE Bt ERBAEMNRRREARIZERHN/ (ng/g)

Table 3 Effects of Bt protrin contents of Bt cotton in different saline alkali soil

2013 2014
i . - pizs gl e - FERE Y
i 101 i e i 01 iy .
Treatment . R . Flowering and . . Flowering and
Seedling stage Budding stage . Seedling stage Budding stage .

bolling stage bolling stage
fI&E: Low soil-salinity 297.35+9.06a 144.63+6.85a 100.72+6.61a 670.66+14.93a 134.28+9.98a 87.75+12.99a
rhER Medium soil-salinity 274.56+10.86a 105.78+8.01b 78.04+7.73b 593.34+12.92a 129.22+9.65a 71.84+7.75a
£k High soil-salinity 226.85+10.96b 91.34+5.71b 59.40+3.65¢ 470.40+14.30b 91.56+10.04b 54.12+1.40b

INE FARERIRAE 0.05 K225 B3

2.4 Thus RS B 3 PIPTRAR XHREE IR IE AL TR 5 AR B 8K A A AR E R

Bt - R 7 K AE AL 5% Bt B AE X AR 4% HUAY BT HUE S5 /MR B 8 H FROA R W E Y IEAI SR C R (3R
4) , RWE—E TR IRNASRIE T e Be BN AL DT AU A R, 2] GRS T HAME B 3K A R IA %
R A BT A

F4 FRTEHESF Bt EERENHRESINE Bt RERABMEXNE

Table 4 Relationship between the insect resistance and exogenous Bt protein expression in Saline alkali cotton field ( Pearson correlation)

o i ) e
Years Seedling stage Budding stage Flowering and bolling stage
2013 0.892"* 0.673~ 0.699 *
2014 0.860 " 0.709 * 0.676 "

= Fls = fCFAE 0.05 F1 0.01 KF22 7 BF

3 it

3.1 ERBR A SEXT S B IR AE DT R

FRAENT A2 A48 U AT BT . B8 B S PR AE 0 A % e 4y UM TE AR T A M ey | O A 4% He g e i
g | S WUTE R PR

el T A R S IR A I RE RS A B B R AR ARSI EE F R TR e T U AR A

http ; //www.ecologica.cn



16 1 BEERI A Eh RS B BRI AL SN 3 N s AR A RO ST O 5479

EER RO 2 B FEDIARAE X AT AR AN 3Rk B RIS 07 T A7 27 % 70 28 N il ad B — NaCl g
FRAE VAT TS . A SCRAEER B A R 55 F B BB AL A i #E AT A a6, WA 1 Sh a8 1 4% Bu Sk
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il T Bt BARAEAMNE R (25, 5 Igbal %17 242508 Y 165 A R i SR NaCl 136 A 46 28 K s
Bt 35 F B AR e S — B, RIS AR SO R 70 a8 T e D R AR A i b SIS 1 A R AL
PRI IC R BEAT o0 M, I T SR8 3% B JEDUAR AE M R X A 4%t g M e 60 W Lol S 2R th T
Bt & PR AE 52 2 Eh 70 ki i FLANIRER . 2 i I3 ), (VAN [k oMbl 1 B8 1 30 e 1, A AE S
HAFB RTINS , EARRE ] 22 5 32 25 PN AT R DA Sy O o e W A T e 5 iR b 7 T #, 1
JZ Ry F R AR AR SR ST REAS S R IRAE T T SRBAE R G (U ) #E4T R S0
A s [R) N AT BE TR AEAR R AR, HIAE 10—20em )2 B9 -8R 70 X R AL 19 38 4 T i AN 08 58 3 | 7 HEAT A
[FI TR - R ER 3 i e R A T TR AT

ARSCIRIG R AE F AR TR SR A 1 ) SRS R, A R0 S R I R R — B, B AR AE
A IHI AN AR A SR A A A, BRI AR AR K R R O R I STV 30 IR AR R S
IR GEOTTE , MY TE AR T AU A BRI 3] DR ik 0 o 3a U6 S M T 1 i SR s % B ZE AR
PEAIUE NN a s DA/ Wi S B SN B SN M ot o N ke S w7 N e <9 oIS ST iR i D 7 TV
SR AR Tt e 28 5 50 XoF g R DR tRR B A, [ 5 3 o S0 FEL AR % 5 A A b R B 2 S AR M 00 3 285
HATIER BT

4 #ig

W AR AL AE T RS, B8 B JEPIARAEXI AR 4% BTPER IEAE TR FISNIR Bt S & & 2 FREEH . Hh 1
FivtE e Bt FEPIRRAE ATILP AR 42 BB IESE T8 MM B 2 (1 Rk BEA B MEIE . AL 40T L3
3KV Fh TR TSR R AT, ASCHE A R W], MR 7 B T e B LA AN U A S ik i, Shfl
% By L NRRAE X ARAS BUpTrE T R B Eh A L R AR e B BE DA fT HUR , SN HUEE B 3k i 2 B, A
T 0 SRR XA % SR RS D FA A 4 5 [N ey 2 P s AR 2 45 R -5 T I 1 SR 2% A A B A ROIR A B At
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