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Responses of photosynthetic physiological characteristics of two transgenic

cotton ( Gossypium hirsutum L. ) varieties to CO, concentration
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Abstract; Changes in environmental conditions could have an impact on genetically modified crops. The responses of
photosynthetic physiological characteristics to CO, in mature cotton leaves of two transgenic cotton varieties ( transgenic Bt
cotton Z30 and transgenic CpTI-Bt cotton SGK321) and their non-transgenic parental counterparts (Z16 and SY321) were
investigated under different CO, concentration conditions (0, 50, 75, 100, 200, 300, 400, 600, 800wmol - mol ' and
1000 pmol + mol ') at squaring and boll-opening stages. The results showed that the parameters of apparent initial
carboxylation efficiency, the maximum net photosynthetic rate and apparent dark respiration rate that calculated by model
fitting in two transgenic cotton varieties were not significantly altered compared with those in parental counterparts. The
obvious changes of responses of net photosynthetic rate in single leaf and water use efficiency to CO, in Bt and CpTI-Bt
transgenic cotton varieties were related to transgenic cotton genotypes and developmental stages at high CO, concentration
(above 700pmol -mol ') . At different developmental stages, no obvious differences in responses of stomatal conductance to
CO, between transgenic cotton varieties and their parental counterparts were observed, suggesting that higher CO,

concentration had no significant short-term effects on stomatal conductance of transgenic cottons.
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Fig.1 Response of P, to CO, concentration among twobetween transgenic insect-resistant cotton and their control varieties at squaring ( A

and B) and boll-opening (C and D) stages
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Table 1 Parameters of response of photosynthesis to CO, concentration

W Squaring stage 12238 Boll-opening stage
o P... Ry P/ Ry
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(pumol - ol =) m~%s71) m~2s) (ol amal =) m~2s1) m %s1)
SY321 0.165 +0.069 38.0+3.6 5.71 £3.31 0.9374 0.162 +0. 149 27.3 +4.4 5.58 +5.10 0.9468
SGK321 0.141 +0.076 47.4 +9.1 6.61 +4.53 0.8793 0.108 +0.078 27.5 +4.8 4.46 +3.58 0.9617
716 0.165 +0.095 41.4 5.5 7.08 +4.87 0.8871 0.117 £0.126 31.7+15.2  6.32+7.03 0.8384
730 0.136 +0.099 42.1+8.7 6.44 +5.94 0.8581 0.135 +0. 146 31.8£9.2 6.46 +7.56 0.8429
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Fig.2 Response of G, to CO, concentration between transgenic insect-resistant cotton and their control varieties at squaring (A and B) and

boll-opening (C and D) stages
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Fig.3 Response of WUE to CO, concentration between two transgenic insect-resistant cotton and their control varieties at squaring ( A and

B) and boll-opening (C and D) stages
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