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Effects of transgenic Cry1Ac+Cry2Ab on the cotton growth
potential and arthropod species richness in cotton fields
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of Agricultural Sciences, Anyang, Henan 455000, China

Abstract; [ Background ] The environmental safety assessment of transgenic crop is required before its commercial cultivation. In this
study, we used the assessment of transgenic crop and investiged the effects to cotton arthropod species richness in cotton fields.
[ Method] We compared the plant height, leaf number of main stem, the content of chlorophyll, specific leaf area, fruit branch num-
ber, boll number and other growth parameters in the field of the CrylAc+Cry2Ab transgenic cotton during May to September in 2014
as well as in transgenis CrylAc cotton CCRI 41 and non-transgenic cotton variety CCRI 49 fields for comparison. At the same time,
the species richness of arthropod community in cotton fields was systematic surveyed during the second, third and fourth generation
of cotton bollworm occurrence. [ Result] The growth potential was no different between transgenic CrylAc+Cry2Ab cotton, transgenic
CrylAc cotton and non-transgenic cotton. In terms of arthropod community, the target pest Helicoverpa armigera was obviously con-
trolled , but there was no influence of transgenic CrylAc+Cry2A4b cotton on other sucking pests and natural enemies,such as cotton a-
phids, cotton thrips, Bemisia tabaci, Lygus lucorum, Propylaea japonica, Erigonidium graminicola, lacewings and Orius. [ Conclu-
sion and significance ] Transgenic CrylAc+Cry2Ab cotton has no competitive advantage against the other cotton crops, but plants traits
were better than the other cotton crops. No obvious effects on the arthropod species richness in cotton fields were observed. The study
supports the ideas that transgenic CrylAc+Cry2Ab cotton is relatively safe.

Key words: transgenic CrylAc+Cry2Ab cotton; growth potential; arthropod; species richness

Y75 B HA ( Received ) ; 2014-09-16  #£3F HHA ( Accepted ) ; 2014-10-13
ERWE . % LW & 98 & 3T E k% 5(20142X08011-002)

EEEN: #FER, &, QAR AT H. MEEE ST LR EN L4
* 38 W AE # (Author for correspondence) , E-mail: cuijinjie@ 126.com



5 4 1

HEER IS 5% CrylAc+Cry2Ab AR AEAZ (35BS T35 S sl W =5 T 2 A 52 0 - 257 -

FEILNAE S N R B R T 28 9 R, &
w5 IREE A A R R Al £ 32 4t 2 00, o R g
PR AR AE PR T AR T S A5 L o 2 OB 4 4
P ) RO [ P A3 S T B s Rt R T
KW N (2210755 ,2013)

% Br FER TR X AR B Helicoverpa armigera
Hitbner HAA RAFIFEGIVEN , B RIRMERD T 2
ARWFNEE T, AL T 515 Y M & a1,
KRS TR BRI E T4 (54,2009 R
H655,2010) o ABATAR]—FhVE Wy AR 8 52 Z2 Fp o A
F P BE AN BEHEAH BT A i HLAS [ 2
U PR bR AR SR PR A IS A S AH
[F] . BN Br S DA A6 G 2 AL A ] 1) 44 A% R Aol
FE AR A K, A4S HOR LB T A XU o E 35
RN R (BB B4 20005 )4, 2002; Bashir,
2014) , ik 2 A8k 2 A~ LA Tt K 5 A 7] — A
Yy, Il 2 AR W R AT Z2 ML BT s N A AT
— T S R P (A T HORE T, e T R
I B TREGE 3 da = A it 2P DA B4 A 5 PRI A A
Ky H 75 iy ( McGaugheyetal et al., 1992; Tabashnik et
al.,1997) .

AL [ A B B A A E 5T T AR 0 4 R BE 5
B I EE CrylAc+Cry2Ab # AL R385 44
B, DG ERAS CrylAc DU AL AR 6 55 AR AE N
Xof R, IR A B4 A K 3 R G Al FE Y B sl g i b 3=
RS R G AT T WS, o T B AR AR Y
A= R AL — 25 AT VPAR | [R] s) Shy fe SE PR A AR
W22V R R A4
1 MR5FE
11 RIEHR

639020 M#E CrylAc+Cry2Ab K3AE , i vh [ 4l
PR ALRT 5T T AR R R BT = 4R 40L ; A T 41
% CrylAc KR A€, FPARIIT 49 MAEFEILIARAE , Y
Hh [ O B2 B AR AL RIS st 4% B A & 4t
12 KW AH*®
1201 It e AE i E O Bl 27 B AR AL A
FERTIRIR AR G AT, M AERE AR 2 4 H 28 H,
R ILBE 3 AL % CrylAc+Cry2Ab K H  CrylAc
i F AR B UAR 5 B w3 AN /NIX A/
XA 122 m? /X B FEALHES , 3 9 AS/INK; A AR
FIREAREE 027 m, 47FE 080 m; HifE 24 & WIAHEAT

276 oAb AR TR R B HUAR T ER A A B
122 #HibAEKHmFEEMRSBOAE HRE.
TERRAEAE K 9 (05-27) 5 (06-20) FIiE#S
H1(07-24) REMAETIRE 1 Fr g &R IFn | Apkk
PR /N BENLREE 5 Frit i, & N E T SPAD il
AT

Eb I TR FEAR AL A K T T (05-27) (EE Y
(06-20) FIAEAA I (07-24) RAEMAETIRE 1 F5¢
LRI RN X EALRE 5 it A, BN
et w AR, SR E K 7 B F 108 CARTF 0.5 h, 5
T80 CHEL 12 h J& , M TEARE ; T LT AR,

FAE A BN = A R S 8 FE AR AE A K 1)
I (06-20) SR (07-24) FIAEE 1 (08-18) ,
3 SN S A R R R R A AR SRR R B 4 %
B BRI 3 5, B /NI R B 3 A4S i,
MRAT 32 20 7 FH A 10 BRARAE
123 BRHBERAE T H KB RN MAL IS
HURE 73k (e N R L ATE AL R, 2007 ), 43 51 78
TR AR I AR AL R A e B R A S [ A
FH 20 E d R R R R, B A AR L kA=
HARAER 1 d A 1R, R 3 IR, BRI E/NX
A 5 AR, B SR SRR A 2 47 20 BRAR AL,
3 100 #£,
13 Sitoth

X ARANHR AL BLUR A AR R A ) A A T B s
() 3 WHUEIEAT V35, ARG SR U ANFE CrylAc
SEPRIR g 2 B s g TR R A
PIE bz i AR 2 20 095 Bsh - B g L
REZRS Y FRE . 32 SPSS 17.0 H /%t
AEARIEAT G BT, R LK 3R T 22 538 ( One-
way analysis, ANO-VA) 1 Duncan’s 2% 5% i % P£ 4>
BT, A 36 [ — B BAAS 5] /N DX P A AR 2R 3 7= it
IS ERT R Sh Rh £ B S
2 EREMW
21 FNBHEKBNF=EMR SN
211 g R4E 3 EA B Bt
GESEWFE 1, H(05-27) FEH(06-20)
TEE I (07-24) 3 PR LTI R i 2 25 5 7 )
— I AR T . 22 5 s B AR AR G, TR i
OIS S =br St N S R0



- 258 - YRR Journal of Biosafety

F23%

®1 3MEEHEMHEESE

Table 1  Content of chlorophyll of 3 studied types of cotton
4% % & HF Content of chlorophyll (SPAD)
FAAER A Cotton type
05-27 06-20 07-24
639020 4832+251aA 40.78+128aA 4132+027aA

rhAR AT 41 CCRI 41
FHAR AT 49 CCRI 49

46.83+103aA
4948+1.11aA

4220+142aA
4374+1.72aA

4133+197aA
3891+193aA

% SD

By R 3oR 25 B3 (P<001) ,/NE TR 227 B3 (P<005) ,

Values are means+SD. Captical letters show highly extremely significant differences(P<001), and small letters show significant differences (P<005) .

212 Wt E AR a2 AT, SARE R R LA
% CrylAc FERIARAEHE LE, W1 (05-27) #% CrylAc+
Cry2Ab FRAE LU TR A3 IREAIS 5.6% F1 22.5% , i #
ERARE FHEERDE; FW(06-20) 5

CrylAc+Cry2Ab K346 1Y EL i 1 AR 43 31 3% - 9.6% F11
52% , 2 AN E  AER I (07 -24) % CrylAc+
Cry2Ab ARAERY LE I TR S 53S0 5.7 % F01 62.9% , Hif
HERANEE  JFHE2ZF I EKF,

K2 3FIEEM A EEMHER

Table 2 Specific leaf areas of 3 studied types of cotton

FRAESLFl Cotton type

He T F Specific leaf areasl (em? - g7!)

05-27 06-20 07-24
639020 206.65+568aA 259.02+7.66aA 246.06+696aA
HR T 41 CCRI 41 266.55+504bB 246.18+9 94aA 15103+1481bB
HAR T 49 CCRI 49 21881+4.03aA 23637+1161aA 23289+171aA

Bl AT eSD, KEFRFREZFWRE (P<001) /NEFRFIRESBE (P<005) .
Values are means+SD. Captical letters show highly extremely significant differences(P<001), and small letters show significant differences (P<005) .

213 AKHFRFEMRSE 3 FPH A B
RRAEAE KB A RS EOL 3, I (06-20)
FIAEE 1 (07-24) % CrylAc+Cry2Ab KR AERR T
SR B RASCEORN R B S A i R A A
CrylAc SEFMACHA Y, 2 A0 & LA (07-
24) MU B B BRI I 2 2 5 % CrylAc #RAH
2SS BOR & 85 K500y ) B Al 7 3 DA A 38 i
395.6% 1 2113% , 2% 53 K 5 3 7K 3 35 48 I 75 4L

B S AR AL AR 83.0% , 2 7 3%, A
(08-18) %% CrylAc+Cry2Ab AL T 280 F 88 R AL
ORI UL B0 5 AR % FE AR AL T G% CrylAc SERIAR
FEARY 22 5 AN 2 BB R 4 5 5% CrylAc
HIARAEAH 2, 22 A 3 S ARG SRR A 1L, 35
BN 63.0% , S E0 /D 69.3% 3 3548 i T4 B8 4
B R IR AE AL CrylAc FEHARAEFEAR 51.0% F
359% , 2% S IR B i E K

x3 IMBEHEERERFEMNSH

Table 3 Growth potential and yield component parameters of 3 studied types of cotton

H ¥ 3 L= AR

LS TE N

Survey fi:f):élﬁ;e Plant height Leaf Number ngzifhﬁi (ujfblr Bﬁ;&;l fn:ll\blr Eg{)ﬁfﬁfnﬁi Young bolls i é’iﬁ(( ™)
date (em) of main stem number Falling number
06-20 639020 3243+3.18aA 1057+049aA 400+044aA 443+042aA - - -
PARAT 41 CCRI41  33.10:191aA  11.13:047aA  423x1.15aA 527197aA - - -
TR 49 CCRI 49 3567+290aA 1127+055aA 393+096aA 4.10+1.39aA - - -
07-24 639020 80.17+532aA 1490+087aA 1143+£081aA 17.80+£2.88aA 560+036aA T4T+1.17aA 223+0.70aA
R ET 41 CCRI 41 81.13+838aA 1593+1.70aA 1220+£0.30aA 14.83+£0.06aA 640+1.71aA 6.33+0.80aA 470+108abAB
TR 49 CCRI 49 69.30+9.38aA 1563+042aA 10.83+0.50aA 12.80+243aA 1.13+038bB 240+031bB 13.13+297bB
08-18 639020 - 1453+091aA 1057+0.65aA 1320£1.65aA 323+055aA 1.73£081aA 630+135aA
R ET 41 CCRI 41 - 1457+021aA 1023+040aA 12.73£1.39aA 267+021aA 103+035aA 9.83+1.83bB
AR JIT 49 CCRI 49 - 1457+125aA 8.90+123aA 8.10+148bB 453+129aA 563x131bB  1287+2.17bB

BN 382D, KEFRFORZEFWRE (P<001) /NG FRFIRZERBE (P<005) .
Values are means+SD. Captical letters show highly extremely significant differences(P<001), and small letters show significant differences (P<005) .
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Fig.1 The species abundance of eggs of cotton bollworm during different generation in the fields of the 3 studied types of cotton
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Fig.2 The species abundance of larvae of cotton bollworm during different generation in the fields of the 3 studied types of cotton
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Fig.3 The species abundance of cotton aphids during different generation in the fields of the 3 studied types of cotton
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Fig.4 The species abundance of thrips during different generation in the fields of the 3 studied types of cotton
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Fig.5 The species abundance of B.tabaci during different generation in the fields of the 3 studied types of cotton
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Fig.6 The species abundance of L.lucorum during different generation in the fields of the 3 studied types of cotton
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Fig.7 The species abundance of P.japonica during different generation in the fields of the 3 studied types of cotton
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Fig.8 The species abundance of E.graminicola during different generation in the fields of the 3 studied types of cotton
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Fig.9 The species abundance of lacewing during different generation in the fields of the 3 studied types of cotton
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Fig.10

The species abundance of Orius during different generation in the fields of the 3 studied types of cotton
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