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Survival of transgenic glyphosate- and insect-resistant cotton
in non-cultivated land
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Abstract: [ Background ] Safety assessment of transgenic crop plants has been a concern, and only limited knowledge can be ob-
tained from pre-release experiments. Once released, the survival and competitiveness of transgenic crops in non-cultivated land is
one of the most important safety concerns. [ Method] We tested three transgenic cotton cultivars, two double-construct transgenic
glyphosate- and insect-resistant cotton cultivars, and one non-transgenic cotton (CCRI 49) , which was the isogenic control. Seeds
were scattered on the soil surface, or planted 3 cm deep in late April and late May. We compared the growth parameters among the
examined cotton varieties monthly from April to September, including survival rate, plant height, leaf number, stem diameter, sym-
podial branch number, bud and boll numbers, in order to test and evaluate their competitiveness on non-cultivated land and the risk
of weediness. [ Result] Transgenic glyphosate- and insect-resistant cotton in wasteland was weak and stunted with slow and retarded
growth. Only a few individuals sown in late April could produce a few small bolls; these were without mature seeds. Plants sown in
late May were weaker, and no bud appeared until late September. [ Conclusion and significance ] Transgenic glyphosate- and insect-
resistant cotton had no competitive advantage and limited reproductive capacity on non-cultivated land, and consequently, low weed-
iness potential.
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The species, density and coverage of weed in each district by two sowing methods

Table 1

Ze R 2 Weed species

4 AJEREFF Sown in late April

EHEE I A

Sowing pattern  Cultivar

5 AJEREFP Sown in late May

04 -25 05 -25 06 -25 07 -25 08 -25 05 -25 06 -25 07 -25 08 -25
Hh A% I 50+26a 80+26a 90=x26a 83x2la 83x25a 87+06a 80x10a 7.7+x25a 50+20a
Scattered on surface 1 60+10a 87+23a 83x12a 8.0x1.0a 7.0+0.0a 8.0+3.0a 7.3x2.1a 7.3x3.1a 7.0zx2.6a
Isogenic conrol 5.3 £2.5a 8.7 x1.5a 9.0x1.0a 8.3 +0.6a 6.7 +1.5a 9.0+1.0a 9.3x1.5a 6.3x2.1a 5.7%1.5a
3 em R 1 6.7+0.6a 8.3+1.2a 10.3+0.6a 7.3+2.3a 6.7+1.5a 10.7+1.5a 10.3+1.2a 8.3 +2.1la 53=+1.5a
Sown 3 cm deep I 6.3+1.5a 10.3+3.2a 9.3+0.6a 9.0+1.0a 6.7+0.6a 9.7+0.6a 9.7+1.5a 6.3+2.1la 6.0+1.0a
Isogenic conol 5.3 +1.5a 8.7 +2.1a 8.3+2.3a 7.7x1.2a 6.3+1.2a 9.3+0.6a 8.7+2.5a 5.3+2.5a 5.0+1.0a

ZREEBEE (Fk + m™?) Weed density (plants + m~2)
Soﬁzj]zim Cﬁjjar 4 FJEHEAP Sown in late April 5 AIE#ER Sown in late May
04 -25 05 -25 06 —25 07 -25 08 -25 05 -25 06 -25 07 -25 08 -25

HiF % I 208.0 +3143a 674.7 +232.0a 858.7 +623.7a 448.7 +3782a 2A2.0 +108.9a

Scattered on surface 1l 7440 +1018.02960.7 £726.3a 1070.0 +252.9a 4.7 +282.1a 308.7 £339.3a
Isageric conrol 274.3 +135.1a 447.7 £78.1a 543 +%B.8a 30.0+M.1a 1983 x61.1a

3 em Y% I 2273 £171.3a 433.3 £1163a 958.7 £780.7a 351.3 £150.2a 228.0 +196.9a

Sown 3 cm deep I 832.7 +540.6a 94.7 +794.84 12887 +436.6a 652.0 £305.2a 380.0+3005a 1080 +107ab1482.0 +321.6a 344.0 +211.6a A5.3 +48.9a

Isogenic contrl 471.0 +4164a 731.0 +416.3a 868.3 £378.8a 565.3 +212.1a 2860 +539a 14083 +1455a 1643.0 +427.1a 307.0 +1350.2a 254.3 +73.0a

IR T Weed coverage (% )

1079.3 +93.3a 1313.3 £555.2a 5393 +90.7a 215.3 +136.4a
BO3+1B14a A33 +742a 4900 +329a 307 +38.1a
15720 £863.2a 1498.0 +461.0a 306.3 +185.3a 307.0 £225.3a
752.0 +445.0b 851.3 £723.4a 431.3 +2403a 194.0 +59.2a

S Oﬁiiﬁim Cflljjar 4 HJEREM Sown in late April 5 HEREM Sown in late May
04 -25 05 -25 06 -25 07 -25 08 -25 05 -25 06 -25 07 -25 08 -25
o AR I 16.7 £2.9a 43.0 £32.5a 91.7 +5.8a 97.7 +2.5a 100 +0a 93.3 £2.9a 96.7 £5.8a 95.3 +6.4a 100 £0a
Scattered on suface I 30.0 £17.32 60.0 £32.8a 93.7 £3.2a 96.7 £5.8a 100 +0a 89.3+16.7a97.0 £1.7a 96.7 +4.2a 100 +0a
Isogenic control 16.7 £2.9a 51.7 £20.2a 90.0 £5.0a 95.0 £5.0a 100 +0a 81.7 +7.6a 93.3 £2.9a 96.7 +5.8a 100 +0a
3 em RH% I 21.7 +7.6a48.3 £16.1a 92.7 +6.8a 95.3 +6.4a 100 +0a 71.7 £16.1a95.0 £0.0a 96.7 +5.8a 100 +0a
Sown 3 em deep I 33.3+15.3a63.3 £38.8a91.7 £2.9a 99.3 £1.2a 100 +0a 76.7 £17.6a95.0 £0.0a 99.3 +1.2a 100 +0a
Isogenic control 21.7 £7.6a 66.7 +12.6a 88.3 +7.6a 95.0 £5.0a 100 =0a 75.0 £10.0a95.0 £0.0a 95.0 +8.7a 100 +0a

I XU PR BT LK (EPSPS + erylAc) #3815 I FE XN L a H I du LK ( EPSPS + eryl Ae) K 1T ; Isogenic control ; JE 5% [ H
HPRRET 49, BAEAEEIME + bRk s WS/ NS EREARIE R R BE (P <0.05),

I : Transgenic glyphosate- and insect-resistant cotton | ; Il ; Transgenic glyphosate- and insect-resistant cotton [ ; Isogenic control; Common

ki

cotton, CCRI 49. Values are means + SD; different small letters in same column represent a significant difference (P <0.05).
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Table 2 Emergence and survival rates of transgenic glyphosate- and insect-resistant cotton with different sowing patterns in non-cultivated land

. HPR Fiergence rate (%) 115 % Survival rate (% )
W o .
Sowing ‘DD' 4 RS TR 4 AJERER Sown in late April 5 AJEIEFF Sown in late May
pattern Cultivar g in Sown in

late April late May ~ 05-25  06-25 07-25 08-25 09-30 06-25 07-25 08-25 09-30
WiFEHEE 1 40.0+152a 19.6+69a 37.5+13.0a30.0 £13.2a25.8 +10.1a 28.3 +6.3a 27.5 +6.6a 24.2+89a 12.9 +10.6a 11.3 £10.2a 11.3 +9.4a
Scattered on Tl 183 +14.2a 27.9 +16.6a 19.2 +11.3a 14.2 +10.1a 15.8 +10.1a 183 +12.6a 8.3 +5.8b 20.0+7.5a 204 +7.1a 19.2+92a 158 %10.1a
surface Isogenic 36.7 £15.1a 21.7 +3.1a 35.8 +12.8231.7 +11.8227.5 +10.9a 25.8 +8.0a 25.0 +6.6a 25.8 +3.la 13.8 +9.0a 11.7+8.5a 12.5+7.8a

control
3emiFE 1 683+16.6a 46.7 +2.6a 60.0 £13.9259.2 +19.1a49.2 +22.7a 48.3 +23.82 50.0 +23.8a 18.3 +5.2a 11.7 +6.4a 10.8 £8.0a 12.1 +7.5a
Sown3em I 56.7+14a 358 +8.0b 47.5+87a 40.0+50a 40.8+7.2a 383 +88a 35026.6a 15.0+123a14.6+11.6a10.8+56a 83 3.1a
deep Tsogenic 70.8 £9.5a 45.0 +1.3ab 66.7 +12.32 59.2 £15.32 52.5 +15.0a 50.8 +18.8a49.2 +21.3a 23.3 +4.0a 14.6 +63a 12.5+4.5a 11.3+3.8a

control

I U LB H BT 3L (EPSPS + eryl Ae) #3315 1 - F XU Hio w1 Bbt i K2R ( EPSPS + eryl Ac) #if 1T ; Tsogenic control ; JF 5% 3[R H
FRRRET 49, B ME £ FRERE ; W — S /NG FEREAR R ROR 22 7 (P <0.05) .

I : Transgenic glyphosate- and insect-resistant cotton | ; I ; Transgenic glyphosate- and insect-resistant cotton I ; Isogenic control; Common

ki

cotton, CCRI 49. Values are means + SD; different small letters in same column represent a significant difference (P <0.05).
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Table 3 Cotton height, leaf number and stem diameter under two sowing patterns

= Cotton height (cm)

TR A

Sowing pattern  Cultivar 4 HJE#EM Sown in late April 5 HIE#ER Sown in late May
05 -25 06 -25 07 -25 08 -25 09 -30 06 -25 07 -25 08 -25 09 -30
b R I 5.1+0.6a 8.5+2.2a 12.6 £3.7a 15.9+7.6a 16.3 £6.9a 4.0+0.6a 10.3 £+0.9a 10.8 +2.3a 10.8 £1.8a
Scattered on surface 1 4.9+0.8a 6.1+1.0a 9.2+1.0a 10.3£0.3a 12.6 +0.4a 5.9+3.4a 14.3+6.5a 14.7+7.2a 17.6 +8.8a
Isogenic conrol 5.0 £0.6a 7.6 £0.9a 11.0 £2.2a 12.0 +2.1a 13.6 £+1.9a 4.2 +0.5a 11.1+1.2a 11.5+2.4a 13.6 £2.5a
3 cm R 1 5.6+£0.2a 9.5+1.9a 15.1 £5.0a 19.8 £7.0a 21.8 +7.2a 6.1 £1.8a 13.0£1.9a 13.1 £2.2a 13.8 +2.6a
Sown 3 em deep I 5.8+1.2a 8.8+2.3a 14.0+6.2a 17.4+7.3a 20.7+9.7a 5.8+1.9a 11.5+1.4a 12.5+0.6a 14.8 £1.7a

Isogenic conol 5.7 +0.4a 9.3 +1.2a 16.3 +2.5a 16.0 £2.5a 21.6 +3.2a 5.5+1.3a 11.5+0.9a 12.7 +2.2a 14.5+0.7a
HM$0( /) Leaf number

TN At A

Sowing pattern  Cultivar 4 HJEREM Sown in late April 5 HJEREM Sown in late May
05 -25 06 —25 07 -25 08 -25 09 -30 06 -25 07 =25 08 -25 09 -30
o FAHAE I 1.5+0.3a 3.7+0.4a 5.2+09a 7.9x2.2a 7.5+3.7a 0.3+0.la 2.6+0.3a 3.6+0.6a 4.7+0.3a
Scattered on suface I 1.2+0.5a 3.6x1.0a 4.1+x0.4a 5.7x1.2a 7.5%1.3a 1.2+1.2a 3.6+1.5a 5.6+2.0a 7.1+29a
Isogenic conrol 1.6 £0.2a 3.7 £0.3a 4.4 +£0.6a 6.8+1.2a 7.0+0.5a 0.3 +0a 3.5+0.6a 4.3+0.8a 5.1+0.6a
3 cm A% I 1.7+0.2a 4.2+0.5a 6.8+1.8a 9.1+1.8a 10.5+3.6a 1.4+£0.7a 3.2+1.0a 5.1+1.2a 5.4+1.8a
Sown 3 em deep I 1.7+0.1a 4.3+0.8a 6.1x1.3a 7.7x1.1a 9.3x1.2a 1.2+0.3a 3.1+0.2a 4.9+0.8a 6.4+0.6a

Isogenic conol 1.6 +0.1a 4.1 +0.4a 6.0+0.3a 8.4+1.4a 9.4+0.8a 1.1 +0.2a 2.9+0.3a 4.9+0.7a 6.6+0.5a

ZXH 42 Stem diameter (mm)

EEE I A

L . 4 AJEIERF Sown in late April 5 AJEREFP Sown in late May
Sowing pattern  Cultivar
05 -25 06 -25 07 -25 08 -25 09 -30 06 -25 07 -25 08 -25 09 -30
HhF AR 1 2.1+0.1a 2.5+0.2a 2.4+04a 29=x1.0a 3.2+0.8a 1.8+0a 1.7+0.1a 1.6+0.3a 1.7+0.5a
Scattered on suface I 2.2+0.2a 2.6+0.3a 2.3+0.7a 2.3x0.7a 3.1zxl.la 2.0+0.2a 1.9+0.4a 2.0+0.5a 2.5+1.0a
Isogenic conrol 1.9 £0.1a 2.4 £0.2a 2.0+0.3a 2.5x0.5a 2.8 +0.4a 1.9+£0.1a 1.9+0.2a 1.8+0.3a 1.9 £0.6a
3 em I 2.0+0.1a 2.5+0.3a 2.7x0.6a 3.0x0.9a 3.6+0.9a 1.8 +£0.1a 1.7+0.2a 1.9+0.2a 2.3 +0.3a
Sown 3 cm deep I 2.1+0.2a 2.8+0.5a 2.6+0.5a 2.9+0.5a 3.4+1.0a 1.7+0.2a 1.5 +0a 1.5+0.1b 2.0 +0.4a

Isogeric ool 2.0 £0.1a 2.5 £0.2a 2.6 £0.2a 2.7+0.3a 3.1 +0.4a 1.6 £0.1a 1.6 +0.1a 1.8 £0.3ab 2.0 £0.1a

L U ot BT BUEE R (EPSPS + erylAe) A 15 11 e XU me H B0 56 9 (EPSPS + erylAe) i 11 5 Tsogenic control : 3R 4 [
PR ——r AR AT 49, Bl PR + Brie2e ; Rl — 3 H/ NG FREAIR & RR 22 R EE (P <0.05)

I : Transgenic glyphosate- and insect-resistant cotton | ; II : Transgenic glyphosate- and insect-resistant cotton Il ; Isogenic control: Common

cotton, CCRI 49. Values are means + SD; different small letters in same column represent a significant difference (P <0.05).
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Table 4 The number of sympodial branch, bud and boll under two sowing patterns sown in late April

HEE(E) Sympodial branch number  #E75 4 (-) Flower bud number

SRR b %0() Boll number
Sowing pattern Cultivar 08 -25 09 -30 08 -25 09 -30 08 -25 09 -30
HoFHAR I 0 0.30 +0.3a 0.18+0.3  0.08=0.la 0.06 £0.1 0.11 0.2
Scattered on surface I 0 0.06 +0.1a 0 0.06 £0.1a 0 0
Isogenic control 0 0.19 +0.2a 0.07 +0.1 0.07 £0.1a 0 0
3 em RHE I 0 0.54 +0.3a 0.15+0.3a  0.20 £0.2a 0.08 +0.1a 0.14 £0.2a
Sown 3 cm deep 1 0 0.20 £0.1b 0.13 £0.0a 0.11 £0.1a 0.05 £0.0a 0.07 £0.0a
Isogenic control 0 0.29 £0.1ab 0.15+0.0a  0.12+0.1a 0.07 £0.1a 0.11 £0.1a

T R PURH BT R (EPSPS + eryl Ac) A T 5 T 55 XURPT R H BT BUEE P (EPSPS + eryl Ac) # 1T ;5 Isogenic control : 5 5L K
A ——rP AR T 49 0 BUE N T 39ME + A 22 ; Wl —3 /NS F R RIS RoR 2 57 W35 (P <0.05)

I : Transgenic glyphosate- and insect-resistant cotton 1 ; II : Transgenic glyphosate- and insect-resistant cotton Il ; Isogenic control: Common

cotton, CCRI 49. Values are means + SD; different small letters in same column represent a significant difference (P <0.05).

2.3 5 AREBMESRENRN

231 WEERRAEFE S5 ISR, #% 7
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AT 12 7

TERE IR A AR, 3 A S Pl 1 35 B4R 75
BN MREEAE , P 225 AR/ T 2.5 mm, 59
R BUR R AR AR AR TR A ET 4% . TR, 5
HRAR R R AL TC B T, 1R B2
3 it

e L DN Ay IRl 1o R P T T B A BT PR
HCPRBE W i 3 A A A7 3 4 ) W] RE A B 28, DT
ST VT A 1SR R AU (R A A
19983 BRI, 2010) o A A7 58 4+ BB ) 1Y 38R 55 2
Wik V) 2 S BA R EA R I RN T Z—. 18
MIFRIPREEAEPE T, 50 5+ 58 ) S A HE ) B oy A 1 3
AP A A I AR AR P e A
ARG ARG I LB SR AT R H BT A
AR 15 A o DR Xk HEUAS A 7 [ — 5 st A5 v (19 11
K ERIGOL, P FERE N AR AL 9 B A7 58 S 58 Ty, 3k
AT BRI o IS0 205 50 T LA H
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