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Physiological and Biochemical Characteristics and Grain Yield
of Winter Wheat under Low Temperature at Booting Stage
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YANG Qunhui'?,CHEN Xinhong'?*"
(1 College of Agronomy, Northwest A&.F University, Yangling, Shaanxi 712100, China; 2 Shaanxi Key Laboratory of Genetic En-
gineering for Plant Breeding, Yangling, Shaanxi 712100, China)

Abstract: This paper aims at probing the effect of low temperature stress at booting stage of winter wheat
on its physiological and biochemical characteristics and grain yield. ‘ Xiaoyan 22’ and other 4 cultivars were
taken as tested materials. The superoxide dismutase (SOD) activity, peroxidase (POD) activity, catalase
(CAT) activity,relative conductivity, MDA content, the soluble sugar content, the soluble protein content
and the proline content were investigated after different time treatments (0 h,24 h,48 h),and the grain
yield of 5 tested cultivars were also investigated. The results showed that; (1) After being chilled for 24 and
another 24 hours,compared with the contrast,the SOD activity, POD activity, CAT activity, MDA content,
relative conductivity,soluble sugar and proline contents increased significantly in the both chilled leaves;
while the soluble protein content decreased significantly. (2) Low temperature stress at booting stage sig-

nificantly decreased grain yield and the number of grain per ear,but the effects on the number of spike and
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1000-grain weight was less significant. (3)Based on fuzzy mathematics method, ¢ Xiaoyan 22, ¢ Aikang 58

and ‘Xinong 509’ belong to high cold resistance group,and the other 2 cultivars, ‘Zhengmai 9023’ and

‘Zhengmai 366’ ,belong to low cold resistance group. Which is accordance with the production in this ex-

periment. Compared with low resistance wheat cultivars, the high cold resistance wheat cultivars showed

higher antioxidation enzymes,lower negative effects on the cellular membranes,and higher osmotic adjust-

ment, which may be the major physiological traits to have a relatively higher production after the low tem-

perature stress.

Key words: wheat; low temperature stress at booting stage; physiological and biochemical characteristics;

yield;cold resistance analysis
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Fig. 1 Changes of SOD,POD and CAT activities in
leaves of winter wheat cultivars at booting
stage under low temperature stress
I ~V in the chart stand for ‘Xiaoyan 22”7, ‘Zhengmai 366",
¢ Aikang 587, ‘Xinong 509’ and ‘Zhengmai 9023” respectively,
while different normal letters indicate significant difference
of same cultivar between different time treatments

at 0. 05 level; The same as below
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Table 1 The grain yield and its components of winter wheat cultivars at booting stage under low temperature stress
ol Ak 3 B[] NV THRLEL TR E [y TACEY PR
(‘mljt' Treatment Spikelet The number 1000-grain Kernel weight Reduction
-urvar /h number of spike weight per ear rates/ %
0(CK) 17a 45a 40. 81a 1. 82a
/ME 22 24 16a 34b 40. 34a 1. 38b 24. 44
Xiaoyan 22
48 16a 27c 40. 19a 1. 09¢ 40. 00
0(CK) 17a 47a 39. 79a 1. 87a
¥R F 366 - .
Zhengmai 366 24 15b 29b 39.52a 1.15b 38. 30
48 15b l4c 39. 06a 0.56¢ 70. 21
0(CK) 17a 46a 41. 30a 1. 90a
J&H 58 / ; ) .
Aikang 58 24 17a 31b 11. 05a 1. 28b 32.61
48 16a 22¢ 41.11a 0.91c 52.17
0(CK) 16a 48a 39. 37a 1. 87a
X?iwz 509 24 15a 32b 39. 25a 1.28b 31.53
inong 509
48 15a 22¢ 39.07a 0.91c 51.41
0(CK) 15a 42a 39.05a 1. 64a
2 9023 5
Zhengmai 9023 24 14a 25b 38. 89a 0.98b 40. 48
48 14a 11c 38. 81a 0.43c 73.81

B8 5 A [l 8 3RO W] — @ AP AL BRI AE 0. 05 /K- F 25 8% . CK. HARREE .,
Note: The same letters after values mean the differences of same cultivar among treatments in significant at the 0. 05 level. CK. Natural

temperature.
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Table 2 Member values of different indexes of wheat cultivar leaves under low temperature stress
iy S A Cultivar
Treatment /ME 22 1% 366 KB4 58 T 509 % 9023
/ Xiaoyan 22 Zhengmai 366 Aikang 58 Xinong 509 Zhengmai 9023
SOD 24 0,37 0.01 1. 00 0.52 0,14
SOD activity 48 0,44 0.01 1. 00 0.51 0.12
2 . .35 . . L
POD §5 4 0.62 0.35 0.01 1.00 0. 36
POD activity 48 1.00 0.01 0.15 0.53 0.18
2 .5 .35 .65 . .
CAT M 4 0,54 0.35 0.65 0.01 1.00
CAT activity 48 0.88 0.32 0.99 0.01 1.00
5 .82 L 1¢ .
MDA 4 & 24 0.99 0.65 0.8 0.19 0.01
MDA content 48 0.99 0.57 0.91 0.53 0.01
Hit i 5% 24 1.00 0.01 0.14 0.93 0. 49
Relative electric -
conductivity 48 1.00 0.01 0.35 0. 87 0.49
e 24 0,37 0.01 1. 00 0.24 0.16
A P A
Soluble sugar content 48 0.54 0.01 1.00 0,42 0.10
. 24 0,34 0.22 0.06 1.00 0.01
il R
Proline content 48 0.47 0.04 0.33 1.00 0.01
e . 24 1.00 0.01 0.69 0.93 0.23
AL R B
Soluble protein content 48 1.00 0.17 0. 80 0.48 0.01
Al 24 0.65 0.2 0.54 0.6 0.3
Valuation 48 0.79 0.14 0.69 0.55 0.24
He% 24 1 5 3 2 4
Range 48 1 5 2 3 1
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