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The differences between two cultivars of Lycium barbarum

in osmotic stress tolerance and salt tolerance

Yuan Hutrjun', Liu Ke', Wang Chun-mei*, Xie Hui-can', Li Hujun', Jia Hong-zhen
(1. School of Life Science and Engineering, Lanzhou University of Technology, Lanzhou 730050, Chinaj;
2. Lanzhou Institute of Husbandry and Pharmaceutical Sciences of CAAS, Lanzhou 730050, China)

Abstract: Growth, leaf tissue water content, Na', K accumulation in plant tissues were studied under —0. 5
MPa osmotic stress, 50 mmol « L.”!' NaCl and salt-osmotic intercross stress in Bianguo and Ningqi0702, two
cultivars of Lycium barbarum. The results showed that both the growth of Bianguo and Ningqi0702 was inhibi-
ted under —0. 5 MPa osmotic stress. Compared with the control, fresh weigh (FW) and root height of Bianguo
and Ningqi0702 decreased by 34%, 38% ., 32% and 17%, respectively. The addition of 50 mmol « L' NaCl
significantly increased FW of Bianguo by 38% . and no effect on dry weight (DW), plant height and root height
of Bianguo. However, FW, DW, plant height and root height of Ningqi0702 significantly decreased by 27 %,
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34% ., 44% and 14% under 50 mmol « L' NaCl conditions, respectively. The growth of Bianguo remained un-
affected when plants were exposed to salt-osmotic intercross stress, whereas FW, DW, plant height and root
height of Ningqi0702 significantly decreased by 37%, 28% , 44% and 13% under salt-osmotic intercross stress,
respectively. Compared with the control, leaf tissue water content of Bianguo remained unaffected under os-
motic stress, whereas that of Ningqi0702 significantly decreased by 12%. Both the leafl tissue water content of
Bianguo and Ningqi0702 increased by 25% and 18% under 50 mmol » L' NaCl conditions, meanwhile, and re-
mained unaffected under salt-osmotic intercross stress. Moreover, FW and leaf tissue water content were posi-
tively correlated with Na® concentration in leaves and stems of Bianguo. However, for Ningqi0702, FW was
positively correlated with K™ concentration in leaves and negative relation with Na' concentration in stems.
Both Na® and K concentration had no correlation with leaf tissue water content in Ningqi0702. Compared with
the control, the net selective transport capacity for K™ over Na™ (ST value) of Bianguo increased by 84% and
43% under osmotic stress and 50 mmol « L' NaCl conditions, respectively, whereas that of Ningqi0702 de-
creased by 63% and 47%. These findings suggested that, Bianguo is able to accumulate a moderate concentra-
tion of Na™ in its leaves and have a strong ability to regulate Na™ and K" homeostasis to improve water status,
thus maintaining plant growth when subjected to drought and salinity. Bianguo possesses some characteristics
of halophytes. Ningqi0702 haven’t these characteristics.

Key words: Lycium barbarum ; Bianguo; Ningqi0702; osmotic stress tolerance; salt tolerance
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Fig. 1 Effects of osmotic stress and salt treatment on the growth of Bianguo and Ningqi 0702
(P<C0.05), o

Note: Different lower case letters for the same cultivar indicate significant difference among different treatments at 0. 05 level. The same below.

1 0702

Table 1 Factorial analysis of osmotic stress and salt treatment on the growth of Bianguo and Ningqi0702

2

i
Cultivar Variation source
Fresh weight Dry weight Plant height Root length
0.65** 0.32~ 0.09 0.13
Osmotic stress(—0.5 MPa) 7
. i B 0.83%* 0.43* 0.03 0.46%*
Salt treatment(50 mmol « L")
Bianguo
Jr
Salt-osmotic intercross stress 0.12 0. 25 0.09 0.71%*
(—0.5 MPa+50 mmol « L")
0.54** 0. 06 0.91** 0. 26
Osmotic stress(—0. 5 MPa)
0. 26 0.39~ 0.70** 0.12
0702 Salt treatment(50 mmol « L™")
Ningqi 0702
+
Salt-osmotic intercross stress 0.30% 0.19 0.92** 0.30%

(—0.5 MPa+50 mmol « L™")

Pl ( P<<0.05),“* %~ ( P<<0.01), 0

Note: “*” and “* * ” indicate significant effect at 0. 05 and 0. 01 level, respectively. The same below.
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Fig. 2 Effects of osmotic stress and salt treatment on leaf
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Table 2 Main factor analysis of osmotic stress and salt treatment on leaf tissue water content of Bianguo and Ningqi 0702

0702
Treatment Bianguo Ningqi 0702
Osmotic stress(—0.5 MPa) 0.08 0.76%*
Salt treatment(50 mmol « L™") 0.41% 0,48
+ Salt-osmotic intercross stress(—0.5 MPa+50 mmol « L™") 0.01 0.07
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Fig. 3 Effects of osmotic stress and salt treatment on Na* and K* concentration in tissue of Bianguo and Ningqi 0702
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