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Survival competitiveness of transgenic ( Bn-csRRM2)
high-yield cotton in non-cultivated land

Xiao-yan MA, Jun PENG, Wei-li JIANG, Ya-jie MA, Yan MA "
State Key Laboratory of Cotton Biology, Institute of Cotton Research, Chinese Academy
of Agricultural Sciences, Anyang, Henan 455000, China

Abstract: [ Background ] Environmental safety assessment of transgenic crop is required before its commercial cultivation. The sur-
vival competitiveness assessments of transgenic crop in non-cultivated land is one of the most important methods currently used to en-
sure safety once commercialized. [ Method ] Three experiment materials were put in trial, including transgenic ( Bn-csRRM2) high-
yield cotton, which was the observed species, and the receptor variety CCRI 12 and transgenic ( Bt + CpTI) insect-resistant cotton
CCRI 79, which were the check test varieties. The three materials were seeded on the earth’s surface and under 3 ¢m depth of the
earth in late April and late May. We compared the growth indexes among cotton varieties for each month from April to September,
including survival rate, plant height, stem diameter, sympodial branch number, and bud and boll number, in order to testing and e-
valuating their survival competitiveness in non-cultivated land and the risk of weediness. [ Result]Cotton growing in non-cultivated
land was weak and stunted with slow and retarded growth. Plants sowing in late April were weak, and there was no boll until late
September. Only a very few cottons sowing in late May could produce a few small bolls without cracked boll. [ Conclusion and sig-
nificance ] Transgenic high-yield cotton has no competitive advantage and reproductive capacity, and then no weediness potential.
This study could make help for the assessment of environment safety of transgenic cotton.
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Table 1 ~ Weed coverage in each district by two sowing patterns %
RNt b 4 HJEREM Sown in late April 5 HJEREM Sown in late May
Sowing pattern  Cultivar 04 -25 05 -22 06 -26 07 -2508-2609 -24 05 -22 06 —26 07 -25 08 -26 09 -24
oA HN3I1 42787  450+22.9 750218 100+0 100+0 100+0 353352 583340  100+0 1000 100 +0
Scattered on CK; 65.0+£50 483=x16.1 783+7.6 100+0 100+0 100+0 30.0+13.2 60.0+21.8 93.3+11.5 100+0 100+0
surface CK, 47.0+37.5 450132 767104 100+0 1000 100+0 47.7+33.6 80.0%5.0 1000 1000 100 0
3 cm IRF% HN9311T  55.0+£5.0 46.7+104 783 +104 1000 100+0 1000 34.7+235 63.3+275 100 £0 100 £0 100 +0
Sown 3 em CK, 520147 49.0+21.5 733115 1000 100+0 1000 38.7+27.6 65.0+21.8 93.3=+11.5 1000 100 +0
deep CK, 36.7+27.5 433+104 71.7+126 100+0 100+0 100+0 457+37.2 55.0+5.0 1000 1000 100 +£0

HNO311 45 ( Bn-csRRRM2) W5 P AR KL ; CK, « SZAABERL; CK, S5 JE 1K (Br + CpT FTRAR AR T 79, £ AP 2MH = b2 ; 1] —

R T AR AR ) 22 R A B3 (P >0.05)

HN9311: Transgenic ( Bn-csRRM2) high-yield cotton; CK,;: The receptor variety; CK,: Transgenic ( Bt + CpTl) insect-resistant cotton

CCRI 79. Values are means = SD; there is no significant difference among three cultivars under the same sowing pattern (P >0.05).
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Table 2 Cotton survival rates under two sowing patterns in non-cultivated land %
R b 4 HJE#EM Sown in late April 5 HJIEHER Sown in late May
Sowing pattern - Cultivar o5 _25  06-26  07-25  08-26  09-24 06-26  07-25  08-26  09-24
R HN9311 - 3R2.5+6.6a 350+5.0a 325+43a 333+38a 60.7+10.1a 62.5+87a 525+164a 59.2+9.5a
Scattered on CK, - 242 £11.5a 24.2+11.5ab 242 £11.5ab 24.2 £11.5b  65.0+4.3a  61.7+58a 51.7 £144a 558 +9.5a
surface CK, - 125+13.2a 10.0+6.6b 9.2 +£7.6b 7.5 £2.5a 42+13.8b 44.2+11.3a 358+7.6a 35.0+8.7b
3 em TRHEK HN9311 5.0 +£5.0ab 14.2+3.8a 13.3+52a 12.5+43a 12.5+6.6a 59.2+38a 52.5+13.2ab35.8 £14.4a 425 +11.5ab
Sown 3 cm CK, 9.2+14a 83+29a 108+63ab 6.7+14ab 7.5+43ab 683 +11.3a 65.0x43a 52.5+10.0a 57.5+5.0a
deep CK, 1.7 +2.9b 9.2 +5.2a 2.5 +2.5b 3.3 +3.8b 1.7 +1.4b 38.3+72bh  35.8+52b 31.7+52a 33.3+6.3b

HNO3 11 - e 5 (8] ( Bn-csRRRM2 ) 5 7 R ARk CK < 2B A} s CK, - S5 3 R (Be + CpTT) HL AU A BT 79 B3l 3948 + rofe 22 s 1) —

FI/NG FREAIRE FR 2257 B (P <0.05) .

HN9311: Transgenic ( Bn-csRRM2 ) high-yield cotton; CK,: The receptor variety; CK,: Transgenic ( Bt + CpTl) insect-resistant cotton

CCRI 79. 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 and stem diameter under two sowing patterns
= Cotton height (c¢m)
fﬁ:j ittem Eﬂt’t’m 4 AJEFEA Sown in late April 5 HJEHEFD Sown in late May
05 -22 06 -26 07 -25 08 -26 09 -24 06 -26 07 -25 08 -26 09 -24
HoAH HN9311 - 95+1.0 15732 19562  19.6+49 16594 355196 426=193 502230
Scattered on CK, - 8.5+0.1 14408 24737 25.8+49 15473 306x147 512+146 49.0+16.1
surface CK, - 113 £6.7 168 +4.8  16.6+3.7 19.9+23 11227  20.1+49 273+1.0 25249
3 em FH% HN93I1 24 +2.1 10.0 3.5 17.7+£7.3  28.6 +14.6ab 29.7 +16.8 135+62 28.8+189 452+206 437173
Sown 3 cm CK, 29+0.7 10624 133+2.1 349+127a 329=+104 134+65 245+103 495+19.0 41.1+89
deep CK, 09+1.6 7.9 0.8 9.0+7.8 93+83b 9.7+85 11.0£26 299+163 266+0.7 251=x14
ZXE 44 Stem diameter (mm)
i%xﬁ:;inem ??Elﬁm- 4 FJEHEAP Sown in late April 5 AIE#ER Sown in late May
05 -22 06 -26 07 -25 08 -26 09 -24 06 -26 07 -25 08 -26 09 -24
HFAEE HN9311 - 1.7 £0.1 1.9 £0.0 1.9 £04 3.1+0.6 2.3 +0.6 33+12 37+13 4717
Scattered on CK, - 1.6 0.1 1.9+0.3 1.9+0.3 34+1.1 23+0.5 34+16 5.0+1.7 47+1.6
surface CK, - 2.1+05 2.0+0.1 2815 3.1+03 2.0+0.3 22+03 2.6 +0.5 32+03
3 em % HN9311 1210 2.1+0.6 3.0+0.8 29=+1.1 4.3 £0.7ab 2.3 +0.6 2.8+0.8 42+19 4.6+24
Sown 3 cm CK; 1.7 0.1 2.0+0.5 1.8 +0.1 33=+1.0 47+x13a 2.3+0.7 2.5+0.6 42+1.6 4.0+1.0
deep CK, 0.6+1.0 1.6 +0.1 1.5+14 12+1.1 1.9 +1.6b 2.0+0.1 2.2+0.1 2.5+0.3 32+04

HNO3 11 - e 5 (8] ( Bn-csRRRM2 ) 5 7MiMk} CK < 2B A} s CK, - S5 3 R (Br + CpTT) HL B i BT 79 B8l - S9MH + Amofe 22 s 1) —

P R/NG FREAIRFE FR 2257 B3 (P <0.05) .

HN9311: Transgenic ( Bn-csRRM2) high-yield cotton; CK,: The receptor variety; CK,: Transgenic ( Bt + CpTl) insect-resistant cotton

CCRI 79. 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
4 HJEHEFF Sown in late April 5 AJEREFP Sown in late May
R N T < (G DI - (C S T REH(H)  EERCD) e n

Sowing pattern  Survey date ~ Cultivar Sympodial branch  Flower bud e Sympodial branch  Flower bud e
number number Boll number number number Boll number
o 2 08-26 HN3Il  0.0=0.0 0.0 0.0 0.00 +0.00 0.3 £0.6b 0.3£0.5a 0.13 £0.23a
Scattered on CK, 0.1+0.2 0.1+0.2 0.00 £0.00 1.8 £1.2a 1.1 £0.6a 0.40 +0.36a
surface CK, 0.0 £0.0 0.0 £0.0 0.00 +£0.00 0.1 £0.2b 0.1 £0.2b 0.00 +£0.00b

09 -24  HN9311 0.1+0.1 0.0 +0.0 0.03 £0.05 0.7 0.6 0.4+0.4 0.33 +0.29

CK, 0.3+0.3 0.3+0.2 0.05 +0.08 1.1£1.1 0.3+0.2 0.60 +0.70

CK, 0.2+0.3 0.2+0.3 0.00 £0.00 0.1+0.2 0.1+0.1 0.03 £0.06

3 em FHE 08 -26  HN9311 1.1+1.3 0.7 +0.8 0.00 +£0.00 0.6 0.6 0.4 +0.2 0.17 £0.29

Sown 3 cm CK, 1.1+1.9 1.2 +£2.1 0.00 +£0.00 1.5+1.4 1.2 +1.1 0.33 +0.31

deep CK, 0.0 £0.0 0.0 £0.0 0.00 +£0.00 0.03 +0.1 0.0+0.0 0.03 +£0.06

09 -24  HN9311 0.4+0.4 0.3+0.3 0.14 £0.25 0.3+0.3 0.1+0.1 0.10 £0.17

CK, 0.5+0.5 0.4 +0.5 0.08 +0.14 0.5+0.2 0.2 £0.1 0.20 +£0.20

CK, 0.0 £0.0 0.0 0.0 0.00 £0.00 0.2 +0.1 0.1+0.1 0.03 £0.06

HNO311 - e 3 (R ( Bn-csRRRM2 ) = 7 R MRk s CK < Z AR} s CK, < 54 3 (K (Be + CpTT) HT B s AR BT 79 0 Bl ¥ BIME = prok 22 [ —

FI /NG TR Fn 2257 B3 (P <0.05) .

HN9311; Transgenic ( Bn-csRRM2 ) high-yield cotton; CK,: The receptor variety; CK,: Transgenic ( Bt + CpTl) insect-resistant cotton

CCRI 79. Values are means = SD; different small letters in same column represent a significant difference (P <0.05).
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