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转基因棉花苗期光合特性的研究 
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摘要   以3种不同转基因棉花及其亲本对照为材料，研究了盆栽条件下不同棉花品种苗期光合作用及有关生理特

性。结果表明，与其非转基因对照相比，转基因棉花叶片的气孔导度、蒸腾速率和胞间CO2浓度的变化不明显，

且不同抗虫棉的变化趋势不同，其中仅有转Bt基因棉Z30与其对照Z16之间的净光合速率差异达显著水平；所有供

试转基因棉花叶片中的RuBP 羧化酶活性均显著下降而乙醇酸氧化酶的活性均显著上升，但叶绿素a、b和总含量

以及叶绿素a/b无显著变化。推测转基因抗虫棉花叶片RuBP 羧化酶和乙醇酸氧化酶参与调控的光合及呼吸代谢过
程可能发生了改变。随着转入基因的多样化，其可能引发转基因作物产生的非预期效应更加不确定与复杂。  
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Abstract  

Photosynthesis is an important physiological process related to yield production and biomass accumulation in plants. With 
the research, development and application of genetically modified (GM) crops in the world, their risk assessment has been 
paid an increasing attention. In order to find out effects of exogenous genes on photosynthesis in transgenic plants, photosy
nthetic characteristics of transgenic Bt (Z30) and CpTI-Bt (CCRI41 and SGK321) cotton at seedling stage were studied by 
pot experiment. The results showed that the changes of stomatal conductance, transpiration rate and intercellular CO2 conc
entration in the leaves of Bt and CpTI-Bt transgenic cotton were not obvious in comparison with non-transgenic cotton (Z1
6, CCRI23 and SY321, respectively) and differed among different cotton cultivars. The difference of net photosynthetic rat
e between Bt transgenic cotton Z30 and non-Bt cotton Z16 was significant. The RuBPcase activity was decreased significa
ntly and the GO activity increased significantly in the leaves of all tested transgenic cotton in comparison with non-transge
nic cotton. But there were not significant differences in the content of Chlorophyll a, Chlorophyll b, Chlorophyll a/b, and t
he total Chlorophyll content between transgenic and non-transgenic cotton. The responses of photosynthetic rate to light in
tensities in mature cotton leaves were also measured under different light intensity conditions (the light intensities were 0, 1

0, 20, 40, 60, 80, 100, 200, 400, 600, 800, 1 000, and 1 200 μmol m-2 s–1). The parameters of apparent quantum yield, ma
ximum net photosynthetic rate, apparent dark respiration rate, 1ight compensation point and 1ight saturation point were ca
lculated by model fitting. The possible changes of these parameters were observed at a certain extent. But the results still ne
ed to be validated through farther test. From these results, the processes of photosynthesis and respiration regulated by Ru
BPcase and GO are changed possibly. The analysis by combination of dry biomass and photosynthetic characteristics studi
ed in this experiment indicated that the response of biomass accumulation to genetical modification by exogenous genes of B
t and CpTI in transgenic cotton was related to both photosynthesis and other processes which were not studied in this exp
eriment. The unanticipated effects of transgenic crops would be more uncertain and complex along with diversification of tr
ansgenic genes. 
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