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Population dynamics of the cotton aphid ( Aphis gossypii) and
its natural enemies on the transgenic RRM2 cotton and
its parental cultivar in Anhui Province, China
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Abstract: [ Aim] Large-scale cultivation of transgenic GM crops may have unwanted ecological effects, triggering the need for envi-
ronmental safety assessments before commercial release. [ Method] Plots of a high-yielding transgenic ( RRM2) cotton cultivar and
its parental conventional cotton (CCRI12) were systematically surveyed to examine the field population density of the cotton aphid
and several natural enemies in 2013 and 2014 in Anhui Province, China. [ Result] The type of wingless aphid in transgenic RRM2
cotton increased significantly compared with its non-transgenic parent, cv. CCRI12. Densities of winged Aphis gossypii also increa-
ses, but the difference was not significant. The population densities of several predators was no significantly different between these
two cultivars. [ Conclusion] The studied transgenic cotton cultivar supported more cotton aphids than its parental isoline, but this
was not followed by an increase in the field population density of predators. This study could contribute to the assessment of environ-
ment safety of the new GM cotton.
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Fig.1 The occurrence of cotton aphids, A. gossypii, in the two types of cotton in 2013 and 2014 in Anhui Province
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Fig.2 Population dynamics of S. hoffmanni and spiders in the two types of cotton in 2013 and 2014 in Anhui Province

233 Hib 2R HMEJEA LR (F 3) £, %@
PRAR DX W A ) B Bl /b, 2013 i1 2014 4,
HNO311 5 12 2 KAk FH i 5301 A9 7 ik B 4331
92.0.3.0 Sk 33.3.22.5 3k, 25 ¢ G, P 22 1H]
KIRFN G 22 [2013 4F, (1=0.597) < (14 =
2.045) ;2014 4F, (1=1.939) < (1,05 =2.069) ] ; F ¥k
FIWA BRI K 24.5 41.0 KiFl 55.0.107.5 KL, 45
DS, 2 AR — 3% 22 S AR 3] B 357K F- [ 2013 4R,
(1=0.025) < (1,0 =2.045) ;2014 4F, (1=0.993) <
(1405 =2.069) ],

234 gufEE 2 AEMHEEAZ R (E4A C) &
HIY, 22 PROATR DXV MF 2 A4 1) £ o e S i A 70, 2013
F12014 4= HNO311 5 12 2 JSH FH i M3 16 B ik
HAEATHIN 4.0.6.3 KA1 27.5.20.0 3k, 25 ¢ M5,
PIEREBEFEZEF[2013 4E, (1=1.013) <(1yys =
2.045) ;2014 4F, (1=0.961) <( 1,5 =2.069) ],

2.3.5 /bR NEIEJR D PO X R A Y

P stz —, 2013 12014 45, HN9311 51122
AR EH v 0 3 1 bR R 4 S R 62.7,16.0 Sk R
178.5.114.3 3k, 52EA 12 M b, e 5 M R
HNO311 30 W8 2> T 74.5% .35.9% , ¢ 46 & BH,
2013 SEH 22 0] 22 S B [ (6=2.772) > (10, =
2.756) 1,2014 AERIKBN W 25 [ (1 =1.838) <
(1005=2.069) | (51 4B.D)

2.3.6  Fhdk BUHURA POME X I A AR ST A
PRPEEZ —_ 2013 F1 2014 4F, HN9311 5 12 2
A H e e ) A A Bk LR 3 0 O 26.0,79.5
516.7.400.8 3k ¢ I 56 % P, 2013 4E P& 2 6] 22 7
LB (1=3.494) > (1,,, =2.756) |,2014 4E K
KENRFEZER] (1=1.084) <(105=2.069) ], Ak
o B4 I 54.7 168.3 R 669.2 .1161.7 Hi,
28 ¢ M 2 AF ) =34 22 AR IR B /KK [ 2013
4 (1=1.762) <( 105 = 2.045) ;2014 4, (1=1.490)
<(ty05=2.069) ] (I 5),



- 156 - YRR Journal of Biosafety %26 %

A e ]2 B —&— NH9311
o 35A =504
~B 30 3
- b WU —~ b
< - '540'
¥ o5 # S
o 2 m < 304
20 = 30
KE v s
T2 15+ DI
Y 1.0 & =
o N P> _
{Hé 0.5 # 210
é 04 2 04
R R EEEE R
L R S-S I B - I E N NS - I S
H# (H-B) Date (month-day) H# (H-8) Date (month-day)

O
=/

-

|7

<
J

BE/ CGk-BED
Number/ Chead ‘- hundred
e 8 8 8 & 3
1 1 'l 1 L 1

BB Gk HED
Number/ (head - hundred-!)

[y
- & 8 8 B
2 1 L L L

T ¥ 1
= 8 8 3 = 2 3§ 2 3 8 oz o83
& & &8 g8 8 8 8 g8 &8 8 8 8 & 38
H#d (H-B) Date (month-day) H# (H-H) Date (month-day)

A ;2013 ARG R 3 B2 2013 AR FAG BRI ; C . 2014 AR R0 U B ; D 2014 AR RIS IR RICEE
A; Number of lacewing adult in 2013; B; Number of lacewing egg in 2013; C: Number of lacewing adult in 2014; D; Number of lacewing egg in 2014.

B3 2013—2014 FREHE 2 AR BE A EWN MBS
Fig.3 Population dynamics of lacewings ( Chrysopidae) in the two types of cotton in 2013 and 2014 in Anhui Province

A —a— 112 B —a— NH9311
o 100 4

-
<O
]

HE/ CGk-8H%Y
Number/ (head ‘- hundred!)
o N » o o
BE/ Gk-BH®D
Number/ Chead - hundred
o B

80 4

60 -

40 -

I - N ™

R R 22388895888

EL L YL S 8 888 S8 8 ggggggggggg
H# (B-H) Date (month-day) H3# (H-H) Date (month-day)

20
o

HE/ CGk-BHY
Number/ (head ‘- hundred-')
o (4 w *a

e 23 ¥ 3
HE/ CGk-HHEY
Number/ C(head ‘- hundred-!)

Lo ok w
(7. (=3 h @
e & & & 3

* T T T T 1
55 8§ 2 5 3§  2o8 o8 oz oz 2oy
L 8 & g 8 8 8 L v 8 ¢ g g g
H#4 (B-H) Date (month-day) : H#1 (B-H) Date (month-day)

A 2013 AR EWFRE A B 2013 AR /NEIR R ; €. 2014 AR R BFIEECRE ; D2 2014 4R/ NESE B
A': Number of syrphidae in 2013; B: Number of orius in 2013; C: Number of syrphidae in 2014; D: Number of orius in 2014.
B4 2013—2014 FLREA 2 FRAEERIBF/NEBMBET
Fig.4 Population dynamics of over flies ( Syrphidae) and predatory bugs ( Orius spp.)
in the two types of cotton in 2013 and 2014 in Anhui Province



54 W PR DT A5 . T RRM2 SE PR A S AR v M P B 5 B AR SRR sl A R - 157 -
e H3]2 i NH9311
A B
~ 100 ~ 250 -
3 3
~ £ ~
- < 80+ - =5 200+
¥ g K5
o E 60 i ys0
= =
xE ¥
£ 404 - 2 100
Lo LR
HE 204 #H3 50
£ £
= =
z 04 T T T T T T T 1 z 04
EEEEEEEREE: 2 EE YT EEREE
CR NN AR B IR L dwb 222828y
H#8 (B-H) Date (month-day) H# (H-H) Date (month-day)
C D
= 8004 _’_“1500'
"'g ""2’:1200
- 2 . T b
& £ 600 &3
im < K< gq9 -
T
% 400 - =
X2 i(f‘j 6004
ﬁgm‘ g% 300
; 0 4 * b T T Y ; 0 : 1" T T 1
= § & g 2 =2 37 2 8§ & & =7 2§
g 8 &8 - =4 E 8 g 8 g b4 E 8 B

H3#l (H-H) Date (month-day)

H# (B-H) Date (month-day)

A:2013 AEFUR KO ; B 2013 4ERUIBN Ak ; €. 2014 4EF Mk ; D 2014 430 P #cd:
A; Number of ladybird in 2013; B:; Number of ladybird egg in 2013; C: Number of ladybird in 2014; D: Number of ladybird egg in 2014.

5 2013—2014 FRE A 2 MERREIMRFHEFHE
Fig.5 Population dynamics of ladybirds ( Coccinellidae) in the two types of cotton in 2013 and 2014 in Anhui Province

24 WHEFIHNESEREE HN9311 K EFE
A 12 B

SYHTRRI G P8 L i SRR RRM2 ARAE A
HF R VR LA 12 89 T 8.07% , ¢ M K

B2 AR BB ERRICHEER] (1=
1.037) <( 105 =2.776) ] o H AT, e g 7 2k DA AR
AEXIAR THAT SB35 A AR AT R (R 1) .

F1 2HARKEBERRLBPNERE

Table 1 Landing amounts of cotton aphid on two different types of cotton lines

S FkH/ [k - (34%)7"] Number of alate adults landing after
Cotton cultivar 1h 6h 12h 18 h 24 h T4 Average
12 Zhong 12 15.3 22.3 28.0 36.3 42.3 28.9+4.8a
HN9311 17.7 24.7 31.7 39.0 44.0 31.4+4.7a

Bl 3 WEZHFME, [F—31H/NG PRI & 2R 22 R A 235 (P>0.05) .

The data represent means of three replications. Same lowercase letters in same column represent no significant difference (P>0.05).

3 iTig

EEIL VR AE A Bk 0 s HE T Fp AR B T
2RI 2, bt i RIFBA B AR FRL
SR S PR VR 25 A 7 b A AL, T BB S Xk
P B I3 3 JS VS A 1) 2 2 XSS

AT S 2 AR RRM2 5 R RS g B
FEAH B KBRS TR A W R T
% RRM2 SEPRIR X AR FH ey B F o R 32 B RO 52
Wi, 4550 ,2013 F1 2014 4F % RRM2 JEH A5 H

B TCAE (R AR R AN B B 25 R (R
IFRFREEUE 2 R AR E . X5 1997 4ELIE B
XoF N [) it XA FH A 2 2R 4 mP A I R HL R K 4 B 5
SESRBLAR B (M S 2013 B 4 SR AR
1998; M4 ARGE,2006; 1% SCAEAE 2008) 5 1H 5 1 4¢
2245(2009 ) FIAERE FT 45 (2012) FIBFFE LR A K —
e, TREE T RRM2 95 B JEPUR TR 5056 4%
PERISE R T AN TS, BEAh, A XX 2 A4 &
(R EFEE S IR R I, W3 22 ) A 20 0 1 P 5



- 158 - YRR Journal of Biosafety

926 &

TR AFAULHT T 2 450 H 5
AN A A BRI S K A 2 S i — S I

BARHE RRM2 FE R 3 BIAR FH JC S8 0f o 7
Bt . E G AF L S B B M R RO (AN S |
WAk /NAE UG | BRSNS B ) I O b 2
5, BORFUNESE AU AE 2013 4F 22 5 3, 7]
RS T Y 4RI R AR D X 2 PR T
SHRAEYIAE 2 RSB Ok 0 A S8k, Hik,
R TSR 22 A B BUS W N %K 2 AR AE AL
AL AR AH I — 2 I 25 10 e )Y R R A5

S 30k

MR, Ak, H R, B4, ARSENG, 2004, B Br %
PRI DR X T T A XA 1 B sl W 7 2L 5 2 PRI
RN T AR SR, 20(4) ; 233-239.

WRIEIXL, SRR, B, BRI, TN, 5%, A
R, RRJEK 2013, 5% Br SERARFN 2 B RLAR BT B30
VIBETE SR RN S S I LRI O . S R e R F AR
40(6) ; 988-994.

A, MR, T&X, D, ZZEE, 2014, F 0
PR 225 e R JLR B R B Bh 4. AR 2 2 4R, 16
(2): 94-101.

RN, BHUR, 1998. ZEE K B JEHAR H E2FE R
R FLRFLR R AR, I F R, 10(5) : 255-262.

ZEi A, mE, KR, B BIE, WK, FF,
Mok, 2007, A [R5 &R AR AL AR I 3 A v R R
;A BRI, 50(1); 1027-1033.

XMese, M, fLES, 22RGE, B, B4, 2014,
FEAERRAL % TR B AR A R e B . o B R e A
. 47(21) ; 4183-4197.

XWTT2, IO, SRENE 2002. % B FLAAR A R sh i e
TEEFRE RSB TRE R 4l S A . A5 F R, 22
(5): 729-735.

e, UG, 5ok, XN, BEE %, 2005, FARBE TR
T T 4% B B I H IR R R S E. & R Hmir,
42(4) ; 424-428.

JAMES C, 2015. 2014 23R4 YRR/ H R AE Y Tl Ak
KBRS PEAMHTARLE, 3(1); 1-14.

HESEH, XLz, kb, BFEX, B, Z=FE, Z6,
A, 2014a. % RRM2 R AE K R 7™ 5t Ko X i
TRESH I RETE AR . A A X F AR, 38(7) : 785-794.

KEXE T, BN, TRIb, FHEL, FEIL, 2012. 7% CrylAc+
Cry2Ab FEFRREXIAREE 2E i RSB AN BB S I . 5
AR kIR, 49(4); 906-910.

HES AT, Kb, BEREL, TEFEL, REE, 2ELE, BEN,
2014b. % CrylAc+Cry2Ab A48 Az 4 34 K X #1345 11z 3h
YIRh S B SE. E  FAR, 23(4) : 256-264.

D/, 2%, i, WA, S, 2013, FIER (Bn-
esRRM2) = 7  MRAE TR E AP SE S RE ). A R A F 3R,
22(4) . 248-252.

SR, B, PN - FURER, ARIEAE, 2010. ARERARLF
FEEH KRR LSRN TRCR. RS ZM A%,
4(6) . 54-57.

IMESE, Bk, Rife, EREE, XL, 2003. ¥ Br 5L
HRFNE Be+ CpTi WU PRI AR S AR T 32 %8 5 e K H R R
TSR, R X F4k, 46(6) : 705-712.

B BAt, 2005, 4 Br A EAR I R Z A ARG A B
TLBh W BE S S My o AT 2R 3. N . MR,
fRoCAe, Xbs, T, I, G5B, 22FRI, 2008. 7195
T DCHE B SEDR TSR XA RS HORPRE A2 M. 22 &

5RA IR, 24(1) : 32-38.

Wai Ak, BB, BESON, XITE, Wi, ek, g,
R AT, 2006, B 5 PR AR S2F e 80 25 B A R 0 P
Torbr. R FIR, 49(1) : 80-85.

FIE, PR, FEE, Moe, FESC, BRI, 2015 BIRK
YDA T S BRI S AS Re e S AR S L. A4 BR
¥, 41(1) . 37-43.

B, =N, BRI, 2o, e, G, e,
Bobk, BT, 2015a. ARHTHUEERERAR AL T LA T HETS
ZAEVERIRENA. R FTBEATF FIR, 34(4) : T16-721.

BT, BT, AW, AR, T, B, S, 257
4, IR, 2015b. BRI ( Bn-csRRM2) i 7 A AL X + 42
HGR PR PER M. AR J 4R, 27(2) « 143-148.

WA iR, MEMGRE, XUSIEE, BRI, 9T, 2009. 1
JUA DXt o DRI R AR 0T A T RV B2 ). 9 o ARk
ik, 22(3): 632-635.

HAGENBUCHER S, WACKERS F L., WETTSTEIN F E, OL-
SON D M, RUBERSON J R, ROMEIS J, 2013. Pest trade-
offs in technology: reduced damage by caterpillars in Bt cot-
ton benefits aphids. Proceeding of the Royal Society B: Bio-

logical Science, 280 293-300.

LUY H, WU K M, JIANG Y Y,GUO Y Y, DESNEUX N,
2012. Widespread adoption of Bt cotton and insecticide de-
crease promotes biocontrol services. Nature, 487 ; 362-365.

LUY H, WU KM, JIANGY Y, XIA B, LI P, FENG H Q,
WYCKHUYS A G, GUO Y Y, 2010. Mirid bugs outbreaks
in multiple crops correlated with wide-scale adoption of Bt

cotton in China. Science, 328 1151-1154.

WAL 4R TR E)



