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Evaluation of responses of different wheat varieties to spring
frost injury and their frost resistance
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Abstract; The experiment was conducted to evaluate wheat varieties responses to late frost with 16 wheat vari-
eties in the field in Southern Shanxi Province. The physiological and other indices including relative electrical con-
ductivity, chlorophyll content, fluorescence parameters ( Fv/Fm) , photosynthetic rate, malondialdehyde ( MDA )
content, superoxide dismutase (SOD) activity, peroxidase (POD) activity, and catalase ( CAT) activity, frostbite
rate, yield, and yield component after natural frost injury happened in spring were measured. The relative value of
each index was used for the comprehensive evaluation of membership degree (D value) and cluster analysis. The
results showed that the chlorophyll content, fluorescence parameters ( Fv/Fm) , and photosynthetic rate of wheat
leaves decreased by 5.9% .1.0% ,and 34.4%, respectively while the SOD activity, POD activity, CAT activity,
MDA content, and relative electrical conductivity of leaves increased by 46.7% .33.7% .8.4% .20.8% .and 32.8%
after frost stress at the jointing stage, respectively. There were significant differences ( P<0.05 or P<0.01) among

varieties. The average membership value of varieties was 0.192~0.911, the frostbite rate of young ears was 1.3% ~
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41.8% , and the yields ranged from 4 328.1 to 8 222.3 kg + hm™>. The yield and yield structure were significant dif-
ferent. Based on D value and frostbite rate of young panicle and yield, 16 wheat varieties were clustered into 5 cate-
gories. Category I included Jimai 22, LinY8012, and Shannong 28 ; Category II included Shunmai 1718, Jimai 23,
Zhongmai 36, and Yannong 1212; Category III included Shannong 30, Jinmai 84, Hengza 102, Shiluan 02-1,
Kenong 2009, and Zhoumai 18; Category IV included Jimai 325, and Xinong 585; Category V included Xinong

529. From I to V, winteriness was weaker, while springiness was stronger and the ability to resist late frost was wea-

ker. Therefore, higher frost resistant wheat variety should be planted.

Keywords: wheat; frost resistance; physiological index; frostbite rate of young panicle; yield; subordinate
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Table 2 Effects of low temperature at jointing stage on wheat yield and its constructed component

HIFEFEAI %/ %

fh A . . /(10 - hm™)  REREL CR - BT ThiHE/ g Fe/ (kg - hm™2)
Variet Frostbite rate of young spike Soik bers Grains bers ik 1000—erain weicht Yield
ariety (2018-04-25) pike numbers rains numbers per spike grain weig] ie
i 28 2.6b 561.6ab 29.8bed 48.24bc 8049.5ab
Shannong 28
e
A 2 1.3b 558.9ah 30.4bed 48.32be 8222.3a
Jimai 22
{%ﬂi 23 3.2b 530.3ab 25.1e 55.41a 7348.9abc
Jimai 23
I Y8012
Lin Y 8012 7.3b 533.6ab 29.6bcd 51.67ab 8069.4ab
{= 3,6 3.6b 534.9ab 29.6bed 47.90bed 7560.3abc
Zhongmai 36
p= =3
FE 1718 7.2b 498.2h 31.5he 46.17¢d 7257.3abe
Shunmai 1718
KK
A 1212 8.6b 453.6b 34.0b 49.92bc 7681.2ab
Yannong 1212
i 30 11.3b 457.6b 32.0bc 48.95bc 7110.9abc
Shannong30
S
= §.84 16.8ab 499.6b 28.9cde 48.77bc 7059.8bcd
Jinmai 84
it
i 102 17.2ab 536.3ab 29.4cde 45.41cd 7060.5bcd
Hengza 102
ﬁi 325 20.8ab 484.9b 30.4bed 43.00d 6260.5cde
Jimai 325
Iz 02-1
Shiluan 021 17.5ab 635.7a 29.8bed 36.30e 6864.0bcde
ﬁk 583 26.9ab 454.9h 27.7cde 46.05¢cd 5784.2de
Xinong 585
B4 2009
Kenong 2009 23.5ab 508.3b 40.2a 34.50d 6972.8bed
% 1‘8 41.8a 496.9b 31.3be 45.63cd 7030.1bcd
Zhoumai 18
P 529 38.0a 338.8¢ 25.7de 50.46bc 4328.1f

Xinong 529

0 RIS R 7R P<0.05 /K- F 2% 5 58 3 (P<0.05)

Note: Values followed by different letters in a column were significantly different treatments at P<0.05 level.
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Table 3 The value of each cultivar’ s subordinative function value

Ll CiERORIERG =S e SOLBEFu/Fm OLEER DOTHIE)
e Relative electrical ~ Chlorophyll Fluorescence  Photosynthetic POD SOD CAT MDA
Variety . (Average value)
conductivity content parameters rate
11 28
0.929 0.946 0.855 1.000 0.802 0.818 0.934 1.000 0.911
Shannong 28
=
({I i 22 1.000 0.770 1.000 0.931 0.716 0.259 0.871 0.938 0.811
Jimai 22
P2 23
. 0.560 0.651 0.641 0.699 1.000 1.000 1.000 0.852 0.800
Jmai 23
i Y8012 0.798 0.995 0.967 0.563 0.597 0.482 0.654 0.579 0.704
LINY 8012 ’ ’ ' ’ ’ ’ ’ ’ ’
i 3.6 0.690 0.831 0.899 0.663 0.527 0.271 0.732 0.877 0.686
Zhongmai 36
. i ?718 0.843 0.586 0.460 0.736 0.522 0.497 0.725 0.897 0.658
Shunmai 1718
oG
M 1212 0.183 1.000 0.940 0.545 0.797 0.058 0.570 0.620 0.589
Yannong 1212
tlife 30 0.679 0.892 0.555 0.526 0.521 0.000 0.838 0.669 0.585
Shannong 30
H 84
. 0.556 0.434 0.456 0.508 0.643 0.762 0.659 0.437 0.557
Jinmai 84
i
firzie 102 0.058 0.793 0.890 0.649 0.672 0.489 0.349 0.462 0.545
Hengza 102
ﬁii 325 0.177 0.478 0.741 0.469 0.451 0.325 0.281 0.569 0.437
Jimai 325
it Z2s —
Jﬂ];?é 02-1 0.435 0.277 0.462 0.370 0.281 0.435 0.388 0.627 0.409
Shiluan 02-1
ET{ 585 0.080 0.852 0.777 0.665 0.000 0.534 0.033 0.311 0.406
Xinong 585
FHC 2009 0.197 0.671 0.727 0.000 0.541 0.614 0.000 0.000 0.344
Kenong 2009
2z 18
. 0.000 0.267 0.177 0.236 0.180 0.882 0.006 0.237 0.248
Zhoumai 18
P 529 0.140 0.000 0.000 0.121 0.204 0.784 0.057 0.227 0.192
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Fig.10  Cluster tree chart of wheat varieties on frost resistance
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