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Effects of Salt Stress on Water Uptake and Hydrolytic Enzyme Activities During

Soybean Seed Germination

XU Fen-fen, CHU Jie-yu, LIU Yu ,XU Peng, HU Zhi-tao
(Life Science College , Shangrao Normal Unversity, Shangrao 334000, China)

Abstract: The effects of salt stress on the water uptake rate and the activity of hydro-lase in soybean seeds were investigated
under different salt concentrations. The results showed that the response to NaCl stress of the two varieties of soybean was dif-
ferent. The water absorption and germination of early-maturing soybean seeds under the low concentration (50 mmol-L™") of
NaCl were promoted, but were inhibited in the NO. 1 soybean. When the salt concentration reached 100 mmol+L™" | the ger-
mination rate, germination potential and germination index of early-mature soybean and No. 1 soybean seeds were all signifi-
cantly (P <0.05) and extremely significant (P <0.01) inhibited. High salt concentration significantly inhibited the water
uptake of soybean seeds, resulting in the decreasing of amylase activity and protease activity, which was the main reason for
the inhibition of soybean seed germination under high salt stress. The faster rate of water absorption and the higher hydrolytic

enzyme activities of early-maturing soybean under salt stress were the reason for its higher germination rate than that of No. 1

soybean.
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Fig. 1 Effects of NaCl stress on water uptake rate

of early-ripe soybean seed
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Fig.2 Effects of NaCl stress on water uptake rate

of No. 1 soybean seed
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Table 1 Effects of NaCl stress on seed germination of soybean

R R &R
NaCl Germination rate /% Germination potential /% Germination index
/(mmol-L~") RAET 1 5E£T RAET 1 5ET BAET 1 5%
Early-mature soybean ~ No. 1 Soybean  Early-mature soybean ~ No. 1 Soybean  Early-mature soybean No. 1 Soybean

0(CK) 53.3£3.8 bA 75.0£6.5 aA 35.0£1.3 bA 55.0 £4.8 aA 76.9 £5.8 bB 115.0 £14.7 aA

50 65.0 £3.5 aA 66.7 £1.5 bA 45.0+2.0 aA 46.7 £4.1 bA 96.9 £6.2 aA 99.8 £7.5 bA

100 45.0+5.5 bAB 40.0 4.0 cB 18.3+1.4 cB 11.7+1.5 cB 61.6 £4.5 cB 37.5+3.5 cB

150 33.3+2.5 cB 25.0+2.5dC 5.0£1.0dC 0.0+0.0 dC 22.8 £3.0 dC 15.0 £3.5 dC
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Table 2 Effect of NaCl stress on amylum enzyme activity of soybean seed during germinating (U-g™")
552 K 2" day 53 K3 day 554 K 4" day
NaCl AEH AEBT AEBT
| R e R | BEG T | BEg
/mmol - L, Early-mature Early-mature Early-mature
No. 1 soybean No. 1 soybean No. 1 soybean
soybean soybean soybean
0(CK) 312.5+12.3 aA 331.5%12.8 aA  314.3+12.3 aA  339.7x11.3 aA  326.6+11.3 aA 342.7 +18.5 aA
50 316.7 7.6 aA 326.4 +15.5 aA  328.2x14.5aA 338.6x10.4 aA 331.8+9.2 aA 334.2 +6.5 aA
100 267.8 +12.5 bAB  251.8 +13.0 bB  287.8 £13.0 bA  271.8 £13.0 bB  298.9 +18.0 bA 282.9 +11.4 bB
150 225.7+11.5¢B  215.9+11.0¢cB  237.5+11.0 cB  224.2+12.0 ¢cC  225.8 +12.8 ¢B 215.8 £17.8 cC
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Table 3 Effect of NaCl stress on pro-tease enzyme activity of soybean seed during germinating

(U-g™")

552 K 2™ day 53 K 3" day 554 K 4" day 55K 5" day
NaCl AET BB AEL BB
| TRE | BEG A | BfG T2 Bty A | BEG
/mmol - L Early-mature Early-mature Early-mature Early-mature

No. 1 soybean No. 1 soybean No. 1 soybean No. 1 soybean

soybean soybean soybean soybean
0(CK) 8.6+0.8abA 9.8+0.8aA 9.1x0.8aA 10.5+0.6aA 10.7+0.9 abA 11.6+0.8 aA 12.6+0.7 aA 13.3+0.6 aA
50 9.4+0.4aA 9.6x0.3aA 9.6x0.6aA 10.2+0.7aA 11.3+0.7aA 11.4+0.7 aA 12.8 0.8 aA 13.2+0.3 aA
100 8.5+0.5abA 7.5+0.6 bcAB 9.3 +0.4 aA 9.1+0.7 bcAB 9.8 +0.8 bcA 9.6 +0.6 bAB11.0 +0.8 bcAB 10.6 +0.4 bB
150 7.7+0.8 bA  6.2+0.9cB 8.7+0.7aA 8.1+x0.4cB 9.3x0.4cA 8.4x0.5bB 10.0+x0.4cB 9.0+0.3 cB
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