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Effects of glufosinate on the growth and development of
transgenic glufosinate-resistant cotton
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State Key Laboratory of Cotton Biology, Cotton Research Institute, Chinese Academy of
Agricultural Sciences, Anyang, Henan 455000, China

Abstract; [ Background] Glufosinate is the second most highly efficient, broad-spectrum, low toxicity and non-selective herbicide
after glyphosate. It is expected to become one of the main herbicide in resistant/tolerant transgenic cotton fields in China. When
spray glufosinate on transgenic glufosinate-resistant cotton at different growth stages, it is unclear whether it affects the growth and

* was applied at

development of resistant/tolerant transgenic cotton. [ Method] Glufosinate of 900 g (a.i) + hm™> and 1800 g + hm”
the cotyledon, 3~4 true leaf stage, squaring and bloom stages, in the transgenic glufosinate-resistant cotton field, in 2015. Each
treatment area was 25.6 m*(8.0 mx3.2 m). The influence of glufosinate to pollen fertility, cotton growth, cotton yields and fiber
quality among treatments were compared. [ Result] There were no significant effects to growth and development parameters including
pollen activity, plant height, stem diameter, yield and fiber quality during different cotton growth stages when exposed to
900 g - hm™ glufosinate. Plant height and seed index were affected by high concentration (1800 g - hm™) at the cotyledon stage.
[ Conclusion and significance] It indicated that transgenic glufosinate-resistant cotton have good tolerance when exposed to 900 and
1800 g + hm™, which are recommended doses of glufosinate. This study contributed to the assessment of environment safety of trans-

genic glufosinate-resistant cotton.
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Table 1  Effects of transgenic glufosinate-resistant cotton growth treated with glufosinate at different growth stages
Jti 25 it it 2 4k RS EHiE REH(H)
Spraying time Dose (g hm™2) Plant height (cm) Stem diameter (mm) Branch numbers
FIHA Cotyledon stage 900 85.6+3.1ab 15.7+0.4a 12.5+0.2ab
1800 81.7+£3.3b 16.2+0.3a 12.1+0.4ab
3~4 FEMH 3~4 leaf stage 900 83.8+2.5b 16.0+0.3a 12.4+0.3ab
1800 87.5+3.1ab 16.0+0.6a 12.3+0.4ab
FE W Squaring stage 900 93.7+2.0a 17.0£0.3a 12.7+0.2ab
1800 87.4+1.9ab 16.8+0.4a 11.7+0.5b
BEAEH] Bloom stage 900 87.5+2.0ab 16.2+0.6a 12.8+0.1a
1800 86.0+3.1ab 16.3+£0.2a 12.3+0.2ab
CK 88.6+2.5ab 16.3+0.4a 12.4+0.3ab

F P FFIAR R F R F R BIE L Duncan [RIEZH LK EF BE,

Different letters in a column represent significant differences among treatments when using a Duncan’s multiple ranging test.
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Table 2 Effects of transgenic glufosinate-resistant cotton yield factor treated with glufosinate at different growth stages

. ARG R i Feb W
Spraying time oseiz Effective boll number Single boll weight Lint percentage Seed index Cotton boll number
(g+hm™) per plant (g) (%) (g)
T30 900 14.5+0.6a 7.2+0.0ab 41.8+0.6b 11.7+0.2a 36.3+0.6ab
Cotyledon stage 1800 14.5+0.9a 7.1x0.1ab 42.5+0.3ab 11.6+0.1ab 35.3+0.6ab
3~4 FEMH 900 15.9+0.7a 6.8+0.2b 42.6+0.8ab 11.4+0.3ab 34.4+1.0b
3~4 leaf stage 1800 14.3x1.5a 7.0£0.2ab 44.0+0.3a 10.9+0.3b 36.8+0.6a
I ) 900 14.9+0.6a 7.0+0.1ab 43.8+0.6a 11.2+0.2ab 35.7+0.7ab
Squaring stage 1800 14.6+0.5a 6.9+0.1ab 42.5+0.4ab 11.4+0.0ab 35.2+0.6ab
i 900 15.7+1.2a 7.1+0.1ab 43.6+0.9ab 11.5+0.2ab 35.8+0.5ab
Bloom stage 1800 16.3+1.0a 7.2+0.2a 43.3+0.5ab 11.4+0.2ab 36.5+0.4ab
CK 16.2+0.7a 7.0+0.0ab 42.2+0.6ab 11.7£0.3a 35.0+0.7ab

R PRI /R R BHEZS Duncan [RIEZE VAR T E

Different letters in a column represent significant differences among treatments when using a Duncan’s multiple ranging test.
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Table 3  Effects of transgenic glufosinate-resistant cotton fiber quality treated with glufosinate at different growth stages
— HiZi it oI AT - RIS T
Spraying time Dosc_2 Fiber length Length uniformity Micronaire Elongation Fiber strerigl;lh
(g+hm™) (mm) (%) (%) (eN - tex™')
T4 900 30.020.6a 83.8=0.3b 5.220.1a 6.30.0a 30.8=0.6a
Cotyledon stage 1800 29.5+0.4a 85.1+0.1ab 5.2+0.1a 6.3+0.0a 30.1+0.2a
3~4 i EY 900 30.2+0.2a 85.8+0.3a 5.0£0.2ab 6.2£0.0a 30.5+0.5a
3~4 leaf stage 1800 29.9+0.3a 85.4+0.5a 5.1+0.1a 6.3+0.0a 30.2+0.5a
PG 900 29.7+0.2a 86.1+0.4a 5.2+0.1a 6.3+0.0a 30.1+0.5a
Squaring stage 1800 29.8+0.4a 85.0+1.0ab 4.8+0.2b 6.3+0.0a 31.5+0.4a
A 900 29.9+0.1a 84.9+0.4ab 5.3+0.1a 6.3+0.1a 30.9+0.7a
Bloom stage 1800 29.8+0.3a 85.0+0.2ab 4.9+0.1ab 6.3+0.0a 31.2+0.3a
CK 30.7+0.5a 85.8+0.3a 5.0+0.1ab 6.2+0.0a 31.1+1.0a

F BN R F R F R BAE L Duncan [RIEZH IWKER BE .

Different letters in a column represent significant differences among treatments when using a Duncan’s multiple ranging test.
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