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Analysis of cold-tolerant characters of winter rape roots
in northern arid-cold area

WU Jun-yan', FANG Yan', ZHANG Peng-fei*, YANG Yue-rong', SUN Wan-cang', LIU Zi-gang', LI Xue-cai'
(1. College of Agronomy , Gansu Agricultural University , Gansu Key Lab of Crop Improvement and Germplasm Enhancement ;
Gansu Provincial Key Laboratory of Aridland Crop Science , Lanzhow, Gansu 730070, China;

2. Etuoke Banner Agricultural Technique Extension Station , Etuoke, Inner Mongolia 016100, China)

Abstract: To study the relationship between the cold tolerance and the physiological characters of winter rape root,
an experiment was conducted to analyze the changes of the dry matter, the water content, the soluble protein and the en-
zymatic activity of the roots of six different cold-tolerant cultivars. It also analyzed the correlation between the winter sur-
vival rate and other indexes, and used six significant indexes to get the cluster analysis of the materials. The results
showed that, before cooling, the correlation was not significant between winter survival rate and other indexes; but after
cooling, the survival rate was most significantly positively correlated with soluble protein and SOD, significantly positively
correlated with POD and APX, positively correlated with diameter of roots, root-shoot ratio and CAT activity, while nega-
tively correlated with water content. According to the cluster analysis results, the test materials can be divided into three
categories, 1: 07 — GO1, Tianyou 2 and Tianyou 4, weak cold-tolerant varieties; 2: Shangdang and 74 — 1, general
cold-tolerant varieties; 3: Longyou 6, strong cold-tolerant varieties. So it can be deduced that the bigger the diameter
and root-shoot ratio, the higher the winter survival rate; and the higher the SOD, POD, CAT and APX enzymatic activi-
ty, the stronger the cold tolerance of the winter rape.

Keywords: winter rape; cold tolerance; root; dry matter; soluble protein; enzymatic activity; northern arid-cold

area
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Toft B Aol o B IR LA B

1 eSSk

1.1 iRy

FIrA G AR A Aol K Ae it &0
PRI AR5 4 il 5 AR T 15 AR 5 1
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x1 OKBHE

Table 1 ~ The experimental materials

Al EH AL HUIEN SRR/ %
Cultivars Breeding units Cold resistance Over wintering rate
B3 6 5 Longyou 6 Hfr 4l K2 Gansu Agricultural University i Strong 95
74 -1 BV 24 £l BF £ B Shaanxi Academy of Agricultural Sciences 1 Good 86
%% Shangdang IFEE R BF2EBE Shanxi Academy of Agricultural Sciences 1 Good 84
Kl 4 % Tianyou 4 Il KRR AT f b BH2ERFFE T Tianshui Institute of Agriculture Sciences 55 Weak 62
Kb 25 Tianyou 2 Al KoK g BL2AWFFE T Tianshui Institute of Agriculture Sciences 55 Weak 63
07 - GO1 Hil gl K2# Gansu Agricultural University 55 Weak 64

T ARy 2009 4 HRK S LK SEiT 40

Note: The data of over wintering rate come from 2009 statistics of Yongdeng region in Gansu.

1.2 Rt
I6 T 2009 4F 8 H & 2010 4F 5 H 2 H ko
B2 FI)IHER L K2R I 1T 5 AR T

8 H 20 HEEFN, &7 A0 54, 1715 20 em, BREE
10 em, 8 H 28 HH,9 H 10 HK IS —H &I,
F 10 H 8 H f T LR Bk

x2 BHEBHXMESE

Table 2 The air temperature of the sampling date

HI(A-H)

10-08 10-17 10-31 11-15 03-03 03-19 04-07 04-24 05-13 05-22
Date(m-d)
=y -
Ui/ C 14~20 8~17 -2~12 -10~-4 -9~-4 -4-8 2~16 6~18 8~26 14~ 26 15~28
Temperature

1.3 REHE

1.3.1 A EFHAMNE  FEEAEF YA FE B
WIEORE, BRIk 3 ANEE L E TR R, ERE
APRAR RGO AR, FZK e T34, DA
FHATREDITE, 3 PR TR AR S KA
TR R SR . AR E AR bR~ RO
AR AL AT I U KR = (B - T
) /BT x 100% ; M5 b = 1T #8501 B3 =
W=/ (T E - R T,

1.3.2 AAMfgianE SRS DA
SE AT VAPEER P R s R A R Ak
AR (SOD) T 13T i B A i 3 00 5 1o 8 AL 4y g
(POD) G PE 3, ] H,0, 350 2 H0 3R 1 16 5k 48 Ak 4
il (APX) 35 PN -5 T H,0, 300 5 1 4604k
(CAT){PE ) BAMEFRE A I E 3 K,

1.3.3 #kapa IR KR F 2R Excel i
YETE S, AP AT R SPSS B 58 B, i 3 25 5%
PES T B R 2L 3 ik ] DPS #AF58 o
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AL FRBRARAS , 7T RE A 1 T BL B AR A 8L N TF 1R 25
VK2

10 A 31 HRRIF GBS, &5 b F AR B A
A, B A B E 25 (P<0.05);11 A 15
H B AR, B 6 5. b58 .74 — 1 #1107 - GO1 4R
BRI, K 4 5 HKI 2 FE/N, BTG 5
PR BRI, =4 7 A6 5. B4 .74 -1
107 — GO1 AR ELAR I MRl /)N, 17 KA 4 5 AR 2
SE S H 13 HZEs o BT, T s R
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WG, R BTIENE S AR R R A K

SN BN O N e

2 B 4% Diameter of roots/cm
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WY WA QA Ve o Y e e

HUFE H 1 Date of sampling(m-d)
—o— B W65 Longyou6 —m— b 9% Shangdang ~ —a—07-GO1
—%— K 2% Tianyou2  —%— A jl4*5 Tianyou 4 —e—74-1
| EHMFERERTLER
Fig.1 Changes of diameter of winter rape roots
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N

i 58 L Root-shoot ratio
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Fig.2  Changes of root-shoot ratio of winter rape
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Fig.3  Changes of water content in winter rape roots
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Fig.4  Changes of soluble protein content in winter rape roots
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Fig.5 Changes of SOD activity in winter rape roots
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Fig.6  Changes of POD activity in winter rape roots
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Fig.7 Changes of APX content in winter rape roots
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Fig.8 Changes of CAT content in winter rape roots
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Table 3 Analysis of correlation between winter survival rate and other indexes

_ 42 =z Al - FpAY

HD%:(E]-LIE)[ ) Ru:tE fa:r;ter Roofilfoli[:ralio Watcj%o?l?rfli roots slﬁii p%t‘eéiln SOD POD CAT APX
10-08 0.352 -0.163 0.491 0.590 -0.113 0.348 0.618 0.225
10-17 0.751 0.618 0.289 -0.300 0.073 -0.061 0.708 0.789
10-31 0.774 0.794 -0.756 0.967" " 0.926" " 0.814" 0.618 0.834"
11-15 0.860" 0.732 -0.882" 0.874" 0.844" 0.810" 0.625 0.612
01-18 0.799 0.904" 0.258 0.097 -0.392 -0.623 0.738
04-07 0.796 -0.289 -0.177 0.779 0.786 0.769 0.730 0.738
05-13 -0.723 -0.029 0.204 -0.172 0.453 —-0.688 -0.803 0.801

T x 720,05 KF ERBFEMSE; « = £ 0.01 KF ERFEMRK,

Note: * means significant at 0.05 level; * * means significant at 0.01 level.
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Fig.9 Hierarchical cluster result
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