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Abstract In the present study, the effects of salinity on seed germination of Medicago sativa were evaluated by
treated with six different types salt solution: NaCl, Na,SO,, KCl, K,SO,, CaCl,, NaHCO,. Germination rate,
germination index, mean germination time, salt injury rate and relative inhibitory ratio of root length under
different salts and different salt concentration have been investigated. The result showed that with increasing salt
concentrations the germination rate and germination index of M. sativa seeds significantly decreased compared
with the control. Meanwhile, the mean germination time, salt injury rate and relative inhibitory ratio of root
length significantly increased compared with the control. The initial response salt concentration of M. sativa
was: NaCl 25 mmol/L, K,SO, 50 mmol/L, CaCl, 100 mmol/L. The limiting salt solution concentration was: NaCl
190.97 mmol/L, Na,SO, 92.84 mmol/L, KCI 353.86 mmol/L, K,SO, 160.68 mmol/L, CaCl, 260.55 mmol/L,
NaHCO; 114.77 mmol/L. The tolerance of M. sativa seeds was different for the different salt type. The order of
tolerance was: NaHCO;>Na,SO, >K,SO,>NaCl >KCl>CaCl,.
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o (Medicago
sativa L.) °
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( ,2009)
(p<0.05) ( 2).
o NaHCO;>
Na,SO>K,SO,>NaCl>KCl>CaCl, (p<0.01),
( 1990 (®). )
(NaCl, KCI,
CaCly) (Na,SO,, K,S0,) 50%  10%
(NaHCO,) .
¢ 3o
1.1.3
1
1.1
1.1.1
( Do
( Do NaCl 25 mmol/L
Na,SO, 25 mmol/L (p>0.05)
(p<0.05) CacCl, NacCl
1
Table 1 Effects of different salt stresses on seed germination rate of Medicago sativa
(mmol/L)
Saline concentration (mmol/L) Salt
NaCl Na,SO, KCl K.SO, CaCl, NaHCO,
0 0.93+0.03 a 0.93+0.03 a 0.93+0.03 a 0.94+0.03 a 0.94+0.03 a 0.94+0.03 a
25 0.91+0.02 a 0.89+0.03 b 0.92+0.02 a 0.92+0.03 a 0.95+0.03 a 0.90+£0.02 b
50 0.90+0.01 a 0.89+0.02 b 0.92+0.02 a 0.92+0.01 a 0.94+0.04 a 0.84+0.03 ¢
100 0.78+0.06 b 0.25+0.01 ¢ 0.91+0.00 a 0.72+0.08 b 0.91+£0.02 a 0.06+0.02 d
150 0.46+0.07 ¢ 0.01+£0.01d 0.91+0.01 a 0.43+0.02 ¢ 0.81+0.04 b 0.00
200 0.16+0.03 d 0.00 0.75+£0.05 b 0.07+0.07 d 0.58+0.04 ¢ 0.00
250 0.05+£0.03 ¢ 0.00 0.73+0.02 b 0.00 0.18+0.03 d 0.00
300 0.00 0.00 0.16+0.05 ¢ 0.00 0.02+0.01 e 0.00

0.05

Note: Different letters in the same column indicated significant difference at the 0.05 level
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2
Table 2 Effects of different salt stresses on seed germination index of Medicago sativa
(mmol/L)
Saline concentration (mmol/L) Salt
NaCl Na,SO, KCl1 K,SO, CaCl, NaHCO;,

0 81.73+1.58a  81.73:x1.94a  81.73x1.94a  88.60x4.67a  88.60x4.67a  88.60+4.67 a
25 67.06£2.69b  47.42+3.62b  65.05:0.35b  69.39+0.19b  84.15+4.87b  78.72+2.99b
50 60.06£0.42¢c  3447+145c  5841x4.18c  62.26x2.73c¢  81.44x335c  58.49x2.64c¢

100 40.38+3.47d 7.12+0.73d  49.57+2.63d  34.83+3.13d  66.33+3.31d 3.28+0.25d
150 17.16+3.73 ¢ 0.00 41.28+586e  15.92+1.36e  48.28+234e  0.00
200 5.20£0.95 f 0.00 37.47+1.92 f 2.18+0.54f  22.74+2.58f  0.00
250 1.23£0.57 g 0.00 25.56+2.53 g 0.00 6.04:091g  0.00
300 0.00 0.00 3.70£1.33 k 0.00 0.76£0.50k  0.00

0.05

Note: Different letters in the same column indicated significant difference at the 0.05 level

3
Table 3 The limiting concentration of seed of Medicago sativa for different salt solutions
R? (mmol/L) (mmol/L)

Solution  Regression equation Medial lethal concentration (mmol/L)  Limiting concentration (mmol/L)
NaCl y=0.000 9x>-0.56x+82.867 2 0.99326  86.6 190.97

Na,S0, y=0.003 2x>-1.022 6x+77.252 3 098561  40.37 92.84

KCl1 y=0.000 25x*-0.282 7x+76.202 0.943 55 148.36 347.31

K,SO, y=0.001 2x?-0.663 5x+88.488 9 0.99546  69.24 160.68

CaCl, y=-0.000 07x?-0.303 4x+92.662 5 0.98055 153.93 260.55

NaHCO; y=0.002 5x*-1.046 3x+96.013 6 0.943 61  57.26 114.77
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Figure 1 Effects of different salt treatments on mean germination _a NaCl o N2SOs —+—KCl —«— K:SOs —CaCl, —&— NaHCO;
time of Medicago sativa
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V=1
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Nazs 04 > !
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2

Figure 2 The injury of different salt treatments to Medicago sativa
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