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Fig.1 Temperature change trend from Sep. 24, 2015 to Oct. 29, 2015
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Table 1 Reaction sequences of primers used in real-time PCR
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Fig.3 Changes in effective quantum yield of photosystem II
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Fig.7 Changes in pigment contents in two winter wheat under cold acclimation
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Effects of cold acclimation on chlorophyll fluorescence characteristics and an-

tioxidant enzyme activity in winter wheat

WANG Xiu-Tian, LU Qiu-Wei, CANG Jing*, BAO Yu-Zhuo, MENG De-Yi, YU Jing, XU Qing-Hua, ZHAO Hu, LI Xiang,
XIANG Zhi-Ye, XIE Bo

School of Life Sciences, Northeast Agricultural University, Harbin 150030, China

Abstract: To explore the different photosynthetic characteristics of winter wheat in different growth and devel-
opment period, two winter wheat cultivars freeze-tolerent ‘Dongnongdongmai 1° (‘DN1’) and freeze-sensitive
‘Jimai 22’ (‘JM22’) were used in this study. Chlorophyll fluorescence parameters, chlorophyll content, MDA
content, antioxidant enzyme activity were analyzed at the beginning of three-true leaf period under natural
growth condition and low temperature indoors. Gene expression analysis of encoding related proteins of photo-
system II in nature condition also was measured. The results are as follows: in natural conditions, ‘DN1’ adapt
to temperature changes in chlorophyll fluorescence characteristics by a significant increase in NPQ, higher pig-
ment content and antioxidant enzyme activity and lower MDA content; but ‘JM22’ was insensitive to tempera-
ture and chlorophyll fluorescence indicators is still relatively constant. Under low temperature indoors, ‘DN1’
have similar performance to natural conditions and in 4°C/0°C (day/night) acclimation is more effective. gPCR
results show: chlorophyll a/b-binding protein gene (7aCP3, TaCP5) have a higher expression of two wheat in
each period, and corresponding changes of pigments; 7aNPQ4 involved in photochemical quenching have
maintained a relatively high expression levels with the corresponding of higher NPQ in ‘DN1’. In summary it
shows that ‘DN1’ can earlier feel the temperature decrease and maintain the stability of the photosynthetic sys-
tem, then adapt to lower temperature stress of the late.

Key words: winter wheat; chlorophyll fluorescence; antioxidant enzyme activity; chlorophyll binding protein
gene

Received 2016-09-06 Accepted 2016-10-27

This work was supported by the National Natural Science Foundation of China (Grant No. 31471423), the National Natural Science Fund Re-
search and Training Projects (Grant No. J1210069), and Natural Science Foundation of Heilongjiang Province of China (Grant No. C201408).
*Corresponding author (E-mail: cangjing2003@163.com).




