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Effect of antifreeze on the physiological characteristics and yield of freez-
ing-stressed wheat

GU Da-lu, YANG Wen-fei, WEN Ting-gang, DU Xiao-feng, WANG Wei-zhong, WU Chuan-wan
( Huaiyin Institute of Agricultural Sciences in the Xuhuai Area of Jiangsu, Huaian 223001, China)

Abstract: The influence of antifreeze treatment on the physiological characteristics and yield as well as its components
of wheat, Aikang 58 and Huaimai 30, were studied under freezing stress. The antifreeze raised the chlorophyll content and
proline content, increased SOD activity, decreased MDA content, and enhanced root activity, thereby improving the cold re-
sistances of Aikang 58 and Huaimai 30. The improvement of cold resistance was more significant in Huaimai 30. Correlation a-
nalysis revealed that under freezing stress, physiological indices connected closely with each other, the chlorophyll and proline

content, SOD activity, and root activity showing significantly positive correlations with anti-coldness in wheat. Compared to

control, the spike number, grain number per spike,
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lation analysis showed that under freezing stress, the grain
yield was significantly positive related to the spike number
and grain number per spike. Therefore, antifreeze

application under freezing stress which could enhance the
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number per spike of wheat had a great significance in improving the production of wheat.
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Fig.1 Daily average temperatures during antifreeze application
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Fig.2 Effect of antifreeze on chlorophyll contents in two wheat

varieties under freezing stress

22 EEMEBTHAFNNEHRFERS E.
SOD EMEFNHE _EE (MDA ) & /%0

RS A Y R N — PP EZL A A LB BT
JoT, PRI 30 T BE OR AP AR W) S 52 S0 ST A8 4
FH &L 3 AT, /N2 i ol i 20 1R 7 o 1) S S 1 I
ke, B URFIAEEREE = T /N SR i
FR &, fnFPIa], BRYT 58 it P I R & B
TUER 30, Ut WA AT 2 45 & T ok, {5 By 4 5] Ak 28
XTUHEAZ 30 W b il R = A 4R R R B 58
e

(ng/g)

I
41
=
et
i3

B 4 AL PR S R AL (d)
—o— JRPUSSTRIIRFIAL R, —m— FBHIS8XT I,

—A— A0 AAIAL e TEA30RE

B3 FEMETHEFNNEHRHEEBSEHZN
Fig.3 Effect of antifreeze on proline content in two wheat vari-

eties under freezing stress
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Fig.6 Effect of antifreeze on root vigor in two wheat varieties

under freezing stress
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Table 1 Effects of antifreeze on dry matter accumulation and distribution in the vegetative organs of wheat under freezing stress
ntH £FF -
i3 TR HRKR RCR O BICR TYR IR MR IR TUR KR MR KR
Bk (mg) (%) (%) (%) PFiE(mg) (%) (%) (%) FiE(mg) (%) (%) (%)
B 58 T 242.55aA  -0.71 6.43aA -0.89 735.33aA 241 19.49aA 222  348.99bA -4.71 9.25aA -4.88
CK 244.29aA 6.49aA 718.07aA 19.06aA 366.23aA 9.72aA
W 30 T 352.39aA 2095 8.16aA  16.70 853.88aA 12.90 19.78aA  8.93  410.68aA 1.73  9.51aA -1.85
CK 291.35bB 6.99bB 756.32bB 18.16bB 403.71aA 9.69aA

T Ab3H; CK AR [F]— 5 [a] it il e A ) /NG BRI RS B 23] 0 22 538 .3 (P<0. 05) AR .25 (P<0.01)
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PRI /N 22 it o 1 7 1 18 PR 2R 1 55 il 2 AN [
(), AR XS e = /N 22 1 s R R 5 | TR £
Fea, P RIS 30 RURBAE,
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Table 2 Effects of antifreeze on grain yield and its components in wheat under freezing stress
2 2 N IR N = B2 ML L RSaEh
&1 58 T 8.95aA 7.76aA 35.7aA 41.10aA 1.430aA 6 976.5aA 0.488aA
CK 8.92aA 7.13bB 35.1aA 40.03bA 1.415aA 6 674.0bA 0.472aA
i 30 T 10.03aA 7.11aA 34.1aA 42.77aA 1.429aA 6 833.0aA 0.478aA
CK 9.79aA 6.54bB 33.6aA 41.07bA 1.412bA 6 561.0bA 0.465bA

T AbBH; CK AR [R]— 51 [a] i il 5 A ) /NG P BE RIS B 235 08 22 538 % (P<0. 05) AR 2.2 (P<0.01)
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Table 3 Correlation analyses among physiological indices in wheat under freezing stress
fabR LR G i R SoD Tk MDA i LEESPI
LRSS g 1.000
IR 7 i 0.879 " 1.000
SOD Tt 0.892* 0.883 ** 1.000
MDA & -0.857 -0.759* -0.891 " 1.000
WERWE S 0.816* 0.921* 0.877* -0.763* 1.000

=L R A S 0.05.,0.01 UK,
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Table 4 Correlation analyses between yield and its components in wheat under freezing stress
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