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Physiological Responses of AhCMO Transgenic Cotton Seedlings to Water-Deficit

ZHU Yu-ging*?, LUO Zhen', ZHANG Hui-jun®, KONG Xiang-giang', CHEN Shou-yi*, DONG He-zhong",
SUN Xue-zhen”

(1. Cotton Research Center, Shandong Academy of Agricultural Sciences, Ji'nan 250100, China;, 2. Agronomy College,
Shandong Agricultural University, Taian, Shandong 271018, China; 3. Cotton Research Institute, Shanxi Academy of
Agricultural Sciences, Yuncheng, Shanxi 044000, China; 4. Institute of Genetics and Developmental Biology, Chinese Academy
of Sciences, Beijing 100101, China)

Abstract: Water-deficit treatment was conducted on two AhCMO transgenic cotton lines (L1 and L2) and a non-transgenic cv.
Simian 3 (SM3) to study the physiological responses in seedling stage of AhCMO transgenic cotton, by using pots filled with
fertile soil in a green house. Soil moistures were maintained 45% and 75% of the soil water capacity as the drought-stressed
treatment and the non-stressed control, respectively. No obvious morphological or developmental differences existed between
the transgenic lines (L1 and L2) and field plants in the absence of drought stress. The contents of glycine betain, activities of
antioxidant enzymes (POD and SOD), the biomass, net photosynthesis rates and leaf chlorophyll content of transgenic AhCMO
cotton lines (L1 and L2) were observably higher than those of SM3 at 20 d after stress treatment had been applied. It is suggested
that the enhanced accumulation of glycine betain and the increase of the activities of antioxidant enzymes (POD and SOD)
improved water-deficit tolerance in transgenic cotton plants.

Key words; cotton; AhCMO gene; water-deficit; physiological response
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Table 1 Effects of drought stress on GB content in cotton leaves at seedling stage pmol - mg*
Ji SM3 L1 L2
X i 8.93d 11.04d 15.04c
+5 10.04d 28.00b 36.64a
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Table 2 Effects of drought stress on MDA content and SOD,POD activity in cotton leaves at seedling stage

AR MDA /(umol -g?) SOD /(U-mg?) POD/(A Az mint-mg?)
SM3 13.60a 348.62b 187.50c

L1 13.17a 402.15a 231.50b

L2 7.84b 360.26b 428.00a
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Table 3 Photosynthetic parameters of transgene AhCMO cotton strains at seedling stage under drought stress

p Bz P/ RERUES LT JLpy CO, M R s J58 e R
/(pmol - m2- s%) /(pmol - mol ) /(mol - m?-s?) /(mg-g?h /(mmol -m2- s7)
XTHE SM3 21.0a 0.45a 314a 1.42b 7.2a
L1 20.2a 0.46a 292a 1.49 6.6a
L2 20.8a 0.41la 289 1.26¢ 6.5a
T5  SMm3 9.6¢ 0.12d 247b 1.30bc 4.1b
L1 14.8b 0.19c 267b 1.75a 5.2ab
L2 15.1b 0.24bc 252b 1.67a 5.8ab
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Table 4 Effects of drought stress on the chlorophyll fluorescence parameters of cotton seedlings
i F./F, F./F, NPQ ETR
SM3 0.71b 2.44b 0.64a 86.64c
L1 0.75a 2.95ab 0.34b 91.52b
L2 0.78a 3.45a 0.35b 92.35a

25 FEMEXBEEBETYRRZNZMm
MR 5 LIE N, HHOK AR IEE RS

I, LLA L2 A4 5 A SM3 ML 22 7 A

F, TEMHAJE L1 L2 F1 SM3 (T4 s 2 &

DA K o TR HRAS AR 38 835 T B 405
AR T 16.6%.18.7%71 30.3%, H:i F&B+49
FAr T F% 12% . 4.2%F11 41.6%, L1 Al L2 Y5
TR R E R T SM3,

®5 TEPEXEEESTYRRZNIN
Table 5 Photosynthetic parameters of transgene AhCMO cotton strains at seedling stage under drought stress

Ab 3 LEES R g i 3 g HE /g

X SM3 0.24a 1.66a 1.91a
L1 0.25a 1.68a 1.92a
L2 0.24a 1.68a 1.92a
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L1 0.22b 1.38b 1.60a
L2 0.23ab 1.32b 1.56a
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