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Effects of exogenous glycine betaine on Lythrum salicaria
seed germination and seedling growth under salt stress
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Abstract: [Objective] This study investigated the effects of exogenous betaine on seed germination and
seedling growth of Lythrum salicaria under salt stress to provide reference for large-scale high-quality and
high-yield planting of Lythrum salicaria in saline-alkali area. [Method] The seeds and seedlings of Lyth-
rum salicaria were arranged neatly in a petri dish with a diameter of 12 cm and two layers of filter paper.

The seeds were randomly divided into 6 groups with 50 seeds in each group. The first group was added 20
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mL of distilled water with pipette,denoted as CK1. The other 5 groups were added 10 mL of 10 g/L NaCl
with pipette,and then 10 mL of exogenous betaine was added at concentrations of 0,1,3,5 and 7 g/L as
treatments of CK2,T1,T2,T3 and T4,respectively. All treatments were cultured at 25 ‘C with 10 mL dis-
tilled water added every day to prevent drought,and germination number was counted. A total of 6 groups
were treated for seedlings at heights of 10— 15 cm with 3 pots in each group and 6 plants in each pot. CK1
was cultured with distilled water without any drugs. CK2 treatment was irrigated with 10 g/L. NaCl 10
mL,followed by 10 mL distilled water. T1,T2,T3 and T4 were irrigated with 10 g/L NaCl 10 mL,and then
sprayed with 10 mLL exogenous betaine at concentrations of 1,3,5 and 7 g/L on leaves, once every other
day. After 7 days, the growth indexes, contents of chlorophyll, soluble protein and MDA and activities of
SOD,POD and CAT were measured. [Result] Under NaCl stress,exogenous betaine promoted willow veg-
etable seed germination rate, seedling anti-oxidation ability, enhance photosynthesis, and soluble protein
content,so as to relieve inhibition and harm of salt stress on plant growth and development. With increase
of exogenous betaine concentration, all indicators showed the trend of first increase and then decrease.
When betaine concentration was 5 g/L,seed germination rate, root length, plant height, fresh weight, dry
weight,chlorophyll content,POD, SOD and CAT activities, MDA content of seedling leaves had the most
significant effects with increases of 96.50% ,49. 35% ,22.60% and 61.67% ,52.01% ,300. 73%,156.72%,
191.67%,99.43% and 57.69% in comparison with CK2. The soluble protein content reached the highest
when betaine mass concentration was 3 g/L with the increase rate of 628. 66% in comparison with CK2.
[Conclusion]) Spraying 5 g/L. exogenous betaine can enhance salt tolerance of seeds and seedlings of lythyl-
andine.
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Table 1 Effects of exogenous betaine on Lythrum salicaria seed germination under salt stress
LB RER/N REFEH/ % KRR TG 7145 B
Treatment Germination percentage Germination vigor Germination index Vigor index
CK1 99.3040. 265 a 98.35+0.036 a 57.1340.026 a . 055 6+0.000 4 a
CK2 50.6040.529 f 46.8740.026 { 27.2240.026 f .005 7£0.000 3 f
Tl 62.2040.473 ¢ 58.9640.036 ¢ 39.7140.036 e .010 3£0.000 4 e
T2 84.90+0.404 d 82.6540.095 d 46, 3340.036 ¢ .023140.003 7 ¢
T3 96.50+0.265 b 94,26+0.010 b 53.6740.062 b .052 6+0.000 3 b
T4 87.3040.361 ¢ 85.7340.044 ¢ 44,8540.026 d . 021 5+£0.0001d

T« 7 50 BOE 5 b AN R /NG b 32 75 S R Ak BE 0] 22 57 i 35 (P<<0. 05) . TR,

Note: Different lowercase letters indicate significant difference among treatments (P<C0. 05). The same below.
g ,
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AR S AT DL A A5 A R W 30 X T S 4 i AR K
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Table 2 Effects of exogenous betaine on growth indexes of Lythrum salicaria seedlings under salt stress

Py Bk /em B /om WERRL (e - B ) TR G B
Treatment Root length Shoot length Fresh mass Dry mass
CK1 12.304£0.035 a 18.35+0.032 a 1.1140. 006 a . 106 0£0.000 3 a
CK2 7.70+0.023 f 14.87+£0.024 0.60£0.005 f .059 6+£0.000 3 f
T1 8.50+0.054 e 15.8640.031 e 0.68-+0.006 e .068 3+0.000 4 e
T2 9.20+0.074 d 16.67+0.055 d 0.83+0.004 ¢ .081 7+0.000 4 ¢
T3 11.50£0.043 b 18.23+0.013 b 0.9740.012 b .090 6£0.000 2 b
T4 10.70+0. 021 ¢ 17.7340.052 ¢ 0.75-0.005 d .074 540,000 2 d
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Different capital letters indicate extremely significant difference among treatments. The same below
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Fig. 1 Effect of GB on chlorophyll content of Lythrum salicaria seedlings under salt stress
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Fig.2 Effect of GB on protective enzyme activity of Lythrum salicaria seedlings under salt stress
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Fig. 4 Effect of GB on soluble proteins content of Lythrum
salicaria seedlings under salt stress
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