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Comparison of cold resistance of 8 alfalfa varieties
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Abstract:[Objective] This study tested the determination method for cold resistance of 8 domestic al-
falfa varieties to provide theoretical basis for screening cold resistant alfalfa varieties in Horqin area.
[Method] In this experiment,the annual overwintering organs of 8 alfalfa varieties (Caoyuan No. 2, Cao-
yuan No. 3, Dongmu No. 1, Nongjing No. 1, Nongjing No. 8, Zhaodong. lLongmu No. 801, and Gongnong
No. 1) were treated at low temperatures of —10,—15,—20,—25,—30 and —35 ‘C,respectively. The con-
trol was stored at 4 °C. The survival rates in different treatments were measured in pot experiment, the rel-
ative conductivity and root neck vitality were measured,and the semi lethal temperature (LT5,) was calcu-

lated. Logistic regression equation was also used for cluster analysis of LT;,. Cluster analysis of cold re-
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sistance of 8 alfalfa varieties by fitting Logistic regression equation. [Result] The survival rates of Dongmu
No. 1 and Caoyuan No. 3 were better, but the survival rates of Caoyuan No. 2 and Nongjing No. 8 were
poor. The relative electrical conductivity of root neck of 8 alfalfa varieties increased with the decrease of
temperature, while the vigor of root neck decreased. According to the Logistic regression equations obtained
by conductance method,the LT;, of the 8 alfalfa varieties showed that the cold resistance was in the order
of Caoyuan No. 3>>Dongmu No. 1> Nongjing No. 1> Gongnong No. 1> Zhaodong > Longmu No. 801 >
Caoyuan No. 2>Nongjing No. 8. According to the Logistic regression equation,the LLT;, obtained from root
neck vigor method indicated that the cold resistance was in the order of Dongmu No. 1>Caoyuan No. 3>
Nongjing No. 1>Gongnong No. 1>Longmu No. 801> Zhaodong > Nongjing No. 8 > Caoyuan No. 2. The
root viability method was more reliable than conductivity method, and the integrated cluster method was
more representative and accurate. The 8 alfalfa varieties were divided into 3 categories. Dongmu No. 1,
Caoyuan No. 3 and Nongjing No. 1 were high cold resistant varieties, Gongnong No. 1,Zhaodong and Long-
mu No. 801 were general cold resistant varieties, while Caoyuan No. 2 and Nongjing No. 8 alfalfa were low
cold resistant varieties. The survival rates of 8 alfalfa varieties under different low temperature treatments
were consistent with cold resistance. [Conclusion) The combined method of conductance or root neck activ-
ity with Logistic equation was feasible to calculate LT, of alfalfa and it could be used for evaluating cold
resistance of alfalfa.
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Table 1

Sources of the 8 tested alfalfa varieties

¥ Bl Material

K Source

JfE G5 238 Fh (e 801) Medicago ruthenica
(L. ) X M. sativa L. cv. Longmu No. 801

LA E 16 (%K) M. sativa L. cv. Zhaodong

HLWETE (RE 15) M. sativa L. cv. Dongmu No. 1

Ze M6 45 (B 2 5) M. varia Martin. cv. Caoyuan No. 2
A6 E 45 (H 5 3 5 M. varia Martin. cv. Caoyuan No. 3

E]
LAHH T (AR 15) M. sativa L. cv. Gongnong No. 1
LEHETE ¥ 1 5) M. sativa L. cv. Nongjing No. 1

LE HE (K7 8 5) M. sativa L. cv. Nongjing No. 8

By VT4 & WO Heilongjiang Animal Husbandry Institute

MYV & WO Heilongjiang Animal Husbandry Institute

AL IS K 2# B T Grassland Institute of Northeast Normal University
N5 4l K2 Inner Mongolia Agricultural University

M52 el K2 Inner Mongolia Agricultural University
TR B 2F B8 F P Grassland Institute of Jilin Academy of Agricultur-
al Sciences

SR VLA A Bl 2F BEAE Y & B BF 98 B Crop Breeding Institute of Hei-
longjiang Academy of Agricultural Sciences

B VT A Bl 2 BEVE Y T R BF 98 B Crop Breeding Institute of Hei-

longjiang Academy of Agricultural Sciences
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Table 2 Effect of low temperature on survival rates of 8 alfalfa varieties %
dhFl Variety 4 °C —15 C —20 C —25C —30 C —35 C
J& 4 801 Longmu No. 801 100 70 20 0 0 0
2% Zhaodong 100 60 25 0 0 0
A1 1% Dongmu No. 1 100 90 40 10 0 0
B JE 2 %5 Caoyuan No. 2 100 30 0 0 0 0
HJF 3 %5 Caoyuan No. 3 100 90 40 10 0 0
A4 15 Gongnong No. 1 100 70 25 0 0 0
A # 15 Nongjing No. 1 100 75 30 0 0 0
K E 8 5 Nongjing No. 8 100 30 0 0 0 0

Y=1/(0.016 67+0.039 11X 7%
R*=0.863 P<0.01 60.0 |

Y=1/(0.016 67+0.042 16 X T"****)

) Y=1/(0.011 67+0.038 25X 7"7"™)
R*=0.854 P<0.01

o R=0.845 P<0.01
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40.0 [

200

AH X LS 2%
Relative conductivity

Y=1/(0.015 38+0.040 91 X 7%
o R’=0.882 P<0.01 sool

Y=1/(0.016 67+0.037 33X T"*"*)
R=0.861 P<0.01

o
ARG
Gongnong No.1

Y=1/(0.018 18+0.034 45X T""7)

R=0.929 P<0.01 60.0 [
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Logistic regression equations of root neck electrical conductivity of 8 alfalfa varieties under low temperature stress
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Table 3 Semi lethal temperatures of 8 alfalfa varieties obtained by conductance and root activity method C
o R LETREARIN o RS 7N FRHUE 1k
i o < i A .
Variet Conductance Root neck Variet Conductance Root neck
anety method vigor method anety method vigor method
4 801 Longmu No. 801 —15. 80 —16. 49 ¥ JH 3 5 Caoyuan No. 3 —19. 45 —18. 06
2% Zhaodong —16.02 —15.57 A4 15 Gongnong No. 1 —16.93 —16. 64
%8 1% Dongmu No. 1 —18.23 —19. 20 47 1 5 Nongjing No. 1 —17.95 —17.42
B J§ 2 5 Caoyuan No. 2 —14. 44 —14. 44 4K 8 5 Nongjing No. 8 —13.11 —14.75
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Cluster analysis of cold tolerance of 8 alfalfa varieties based on LT, obtained by conductance method
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Fig. 4 Cluster analysis of cold tolerance of 8 alfalfa varieties based on LT;, obtained from root neck vigor
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Cluster analysis of cold tolerance of 8 alfalfa varieties by LT, that obtained by comprehensive conductance

method and root neck dynamic method
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