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Table 1 Effects of different GABA soaking concentrations on seed germination of Medicago ruthenica under low temperature

(;/\(:;i?fﬁ R N RS N EH R KR W FER 2R /d
0(CK) 50.80+7.96™ 88.80+2. 65" 86.404+2.71"  12.13+1.41" 6.69+1.24° 8.0440. 20"
0.1 69.20+1. 36" 89.20+1.62% 86.80+1.36™ 14.41+0.50" 7.35+0.55" 7.684-0.04°
0.5 75.2043. 88" 94.8041. 74 92.80+1.62° 15.57£0.80"  9.6740. 55" 7.6640.09°
1 64.80+3.67" 90.00+1. 26® 89.20+1.20" 13.9240.61" 9.0540.80"  7.77+0.07"
5 54.80+43. 72" 89.20+1.02* 86.80+1.36™ 11.88+0.69* 5.60+0.42° 8.03+0.08"
10 46.00+4.69° 87.20+2.58" 85.20+2.58" 10.82+0.36°  5.7440.53° 8.1240. 10"

T AT/ S B2 7 To) — 8 B AN (] Ak B 0] 22 S . 25 (P<<0. 05)
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Fig. 1 Effects of different GABA concentrations on length and fresh /dry weight of M. ruthenica

seedlings under low temperature
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Table 2 Comprehensive evaluation of seed germination of M. ruthenica under different GABA soaking concentrations

GABA R EHR R W

SR

‘ REH RHER , , . oo WREEK RRIRK WEE W TE ey

s R B B 2w ¥

0(CK) 0.16 0.21 0.16 0.28 0.27 0.17 0.00 0.00 0.39 0.14 0.18 5
0.1 0.79 0.26 0.21 0.76 0.43 0.96 0.37 0.24 0.22 0.29 0.45 3
0.5 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.83 1.00 0.98 1
1.0 0. 64 0.37 0.53 0.65 0.85 0.76 0.77 0.91 1.00 0.29 0.68 2
5.0 0. 30 0.26 0.21 0.22 0.00 0.20 0.20 0.28 0.00 0.14 0.18 4
10.0 0.00 0.00 0.00 0.00 0.03 0.00 0.33 0.23 0.33 0.00 0.09 6
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Fig. 2 Phenotypic characteristics of Medicago ruthenica
seeds under different treatments
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Fig. 3 Effect of GABA seed soaking on a—amylase activity
of M. ruthenica
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Fig.4 Effect of GABA seed soaking on root activity of

M. ruthenica
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Effects of y—aminobutyric acid on seed germination
of Medicago ruthenica under low temperature

LI Ying, WANG Ling-ling, MA Kai-kai, YU Xiao-jun’
(College of Grassland Science , Gansu Agricultural University, Key Laboratory for Grassland Ecosystem ,Ministry
of Education, Grassland Engineering Laboratory of Gansu Province,Sino-U. S. Centers for Grazing Land Ecosys-
tem Sustainability , Lanzhou 730070, China)

Abstract: [ Objective] To improve the cold tolerance of Medicago ruthenica during seed germination and seed-
ling growth period under low temperature. [ Method] We studied the germination of M. ruthenica seeds under differ-
ent GABA concentrations. We explored the effects of GABA on seed a-amylase activity,root activity and seed pheno-
typic characteristics at the optimal concentration by simulating the ground temperature of alpine meadow in May.
[Result] Low concentration of GABA (0. 1~1 mmol/L) could promote seed germination, with a concentration of
0.5 mmol/I. GABA being the optimal concentration. At this concentration, the germination potential , germination in-
dex, vigor index, number of normal seedlings, radicle and germ length and seedling dry weight were significantly in-
creased by 48.03% ,28.36% ,44.54% ,7.41%,27.33%,21.23% and 10. 17% , respectively, and the average ger-
mination time was significantly shortened by 4. 72% . Moreover, under normal temperature treatment (25 °C) GABA
(0.5 mmol/L.) could improve a-amylase activity and root activity, but did not reach the significant level, and had little
effect on seed phenotype. Different from normal temperature, GABA significantly enhanced the a —amylase activity
of M. ruthenicaat at the early germination stage (germination 4 d) under low temperature. It also improved the root
activity, alleviated the slow growth of seedlings and slim seedlings, and promoted the growth and development of
M. ruthenica. [ Conclusion] The optimum GABA concentration to improve the cold tolerance of M. ruthenica is
0.5 mmol/L under low temperature.

Key words: y —aminobutyric acid; low temperature; Medicago ruthenica; seed germination; a - amylase; root

activity



