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Effects of y—aminobutyric acid on seed germination
and root morphogenesis of soybean

QIANG Binbin, JIN Xijun,ZHOU Weixin, LIU Jia,CHU Peiyu,ZHANG Yuxian
(College of Agronomy ,Heilongjiang Bayi Agricultural University ,Daging , Heilongjiang 163319, China)

Abstract; In this study, Hefeng 50 and Longken 310 were selected as test varieties. After soaking the seeds
with GABA at different concentrations (5, 10, 25, 50, 100 mmol - L™") for 8 hours, the seeds were placed in a 9
cm petri dish and then incubated at 25°C. Seeds soaked in distilled water were used as the control. The effects of
different concentrations of GABA on soybean seed germination, root morphology, antioxidant system, endogenous
GABA and metabolites were compared to clarify the regulatory effects of GABA on soybean seed germination and
root morphogenesis. The study can provide theoretical basis and guidance for cultivating strong seedlings and impro-
ving soybean yield by applying exogenous GABA in agricultural production. The results showed that with the in-
crease of GABA concentration, the germination, root morphology and related physiological indexes of Hefeng 50
and Longken 310 were firstly increased and then decreased. Among them, 10 mmol - L' GABA had the most signif-
icant promoting effect on Hefeng 50 and Longken 310. Compared with the control, germination index and vitality in-
dex increased by 12.2% and 14.7%, 98.9% and 77.9% , respectively. Root length, lateral root number and fresh
root weight increased by 27.3% and 27.1%, 93.4% and 90.5%, 28.5% and 77.2%, respectively. SOD, POD,
CAT and APX activities in roots increased by 91.3% and 88.3%, 38.5% and 33.3%, 48.7% and 35.8% , 64.3%
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and 46.2% , respectively. In addition, the root diameter increased gradually with the increase of GABA concentra-

tion, and the maximum increase was 37.9% and 27.6% under 100 mmol - L™' treatment, respectively. Comprehen-

sive analysis shows that GABA immersion at the appropriate concentration can significantly improve the germination

potential of soybean seeds, promote root morphogenesis, and facilitate seedling strengthening.

Keywords: soybean; y—aminobutyric acid; germination; root; morphogenesis
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Table 1  Effects of soaking seeds with GABA on soybean seed germination index
B e K ZFE Germination ratio/ % s i .
ATE Concentration N . . . FEFIREL AR R
Variety 5 1R H2R H3R PN Germination index Vigor index
/(mmol + L77) The first day The second day The third day The seventh day
18.9+0.91¢ 47.8+2.40bc 74.4+5.05ab 92.2+0.90a 41.23+1.24cd 9.854+0.007¢
£k 50 5 30.0£1.57b 60.0+5.67ab 87.8+2.40b 93.3+0.01a 48.04+1.45abec  12.635+0.010b
?Iefeng 10 38.9+3.27a 74.4£5.52a 83.3+1.57ab 93.3+3.14a 52.43+1.23a 16.096+0.030a
50 25 35.6+2.40ab 72.2+6.35a 80.0+6.29ab 92.2+0.91a 50.51+2.08ab 12.880+0.015bc
50 21.1+0.91¢ 62.2+3.27ab 68.9+4.80ab 90.0+1.57a 43.06+1.97bed 8.913+0.026d
100 15.6+0.52¢ 55.6+1.89¢ 68.9+2.77a 87.8+0.91a 39.89+1.14d 5.784+0.009¢
0 23.9+0.45bc 53.9+1.98b 70.6+£2.97b 96.7+1.57a 44.33+1.05b 6.428+0.067¢
JER 310 27.8+2.40ab 58.3+0.79ab 77.8+2.40ab 93.9+2.53ab 45.97+0.87ab 8.642+0.056bc
Lo:l:;ken 10 33.3x4.71ab 66.1+5.35ab 84.41£0.91a 93.9+1.20ab 49.75+£1.93ab  12.786+0.100a
3?0 25 36.1+2.76a 71.7+4.91a 81.1+1.81a 92.8+1.64ab 50.83+1.81a 11.437+0.069ab
50 27.2+2.53ab 60.6+4.03ab 80.0+1.57a 87.8+1.81ab 45.25+1.40ab 6.426+0.034¢
100 13.9+2.27¢ 35.6x1.81c 50.0+1.57¢ 85.0+4.37b 33.87x1.75¢ 4.505+0.037¢

T FISUAIR/ING B R AL B F] 22 57 .3 (P<0.05) |, R 1A,

Note: Different lowercase letters in the same column represent significant differences among treatments ( P<0.05) ,the same below.
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Fig.2 Effects of soaking seeds with GABA on root morphological indexes of soybean
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Fig.4 Effects of soaking seeds with GABA on antioxidant enzyme activities in soybean roots
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