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Cold-tolerance and Osmoregulation Mechanism of Walnut Cultivars

YANG Hui,ZHAT Meizhi* ,LI Li, XU Jing, WANG Dan, WANG Zhenyuan, XIAO zhijuan

(Walnut Research Center, Northwest Agriculture and Forestry University, Yangling, Shaanxi 712100, China)

Abstract: Three walnut cultivars (superior line) , ‘Xiangling”’, ‘Lu W06-1" and ‘Xiluo 3’ ,were used as ex-
perimental materials to study their cold-tolerance and the effect of different low temperatures and times on
walnut’s osmolytes content and protein expression. Results showed that: (1) The ratio of xylem of ‘L

WO06-1"s 1-year-old twigs was the largest,and thickness of phloem of ‘Xiluo 3’ was significant larger than
that of others. (2) With the temperature decreasing,relative electric conductivity (REC) increased gradual-
ly,and the REC of ‘Xiluo 3’ was almost larger than that of other two walnut cultivars (superior line) un-
der every treatment. (3) The contents of soluble sugar (SS),free proline (FP) and soluble protein (SP) in-
creasing firstly and then decreasing. However, the temperatures that increased to maximum value were still
different. The SP contents of ‘Lu W06-1" increased faster and larger,and its SS and FP contents were al-
ways larger than that of others under treatments. There were significant positive correlations between any
two osmolytes of the three osmolytes,especially the correlation coefficient between SS and FP, which was

0. 844. These indicated that their respond to cold stress were linked by a close relationship. (4) Electro-
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phoretic protein patterns showed similar among different treatments, but there were significant accumula-

tion existed in 6 protein bands of walnut branches when exposed to low temperature, which was from 38. 9
kD to 87.9 kD. The cold tolerance abilities were ranked in the following order: ‘Lu W06-1"> *Xiangling’
> *“Xiluo 3’. When exposed to low temperature, SP content of walnut branches accumulated rapidly, then

SS and FP increased. In addition, more accumulated protein bands were detected in walnut branch which

was more cold-tolerant.
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Table 1 Comparison of the anatomical structure of annual branches among different walnut cultivars (superior line)
ARy ) 9 R R L A PR LR e P NE S
Cultivar Thickness of Thickness of Radius of Radius of The ratio of
(superior line) phloem/pm xylem/pm pith/pm branch/pm xylem/ %
£ W06-1 Lu W06-1 375.87+32.82b 1839.55+53.17a 1 196.23+60. 36a 3597.35+85.75a 51.1440.01a
¥ Xiangling 370.89+52. 66b 1 806, 54+64, 62ab 1226.72184.85a 3 632.88+96. 16a 49,734+0.01ab
Vi 3 %5 Xiluo 3 446, 66427, 14a 1758.95+86.42b 1192.79+121. 44a 3 604, 09498, 30a 48.8140.02b

T« R B AS ) 5 B 3R i RINAE 0. 05 K P AATER EWER .

Note: The different normal letters indicate significant difference among cultivars at 0. 05 level.
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The changes of relative electric conductivity in annual branches of different

walnut cultivars under low temperature
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Fig. 2 The content of osmolytes in branches of different walnut cultivars under low temperature

The different normal letters indicate significant difference among treatments at 0. 05 level
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