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Effects of NaCl stress on seed germination and activities of
protective enzymes in purple clover variants
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Abstract: [Objective] The effects of NaCl stress on seed germination and activities of protective en-
zymes in purple clover variants were studied in order to reveal the salt tolerance and physiological response
mechanism. [ Method] Taking purple clover variants, Trifolium repens L. and Trifolium pratense L. as
test materials,the seed germination rate, germination index, germination value, vigor index,and growth of
radicels coupled with the activities of three protective enzymes (SOD, POD and CAT) were investigated
under the treatment of NaCl solutions with gradient concentrations of 0 (distilled water as the control),
0.2%,0.4%,0.6%,0.8%,1.0% and 1. 2%. [Result] Results showed that the germination of seeds and
seedlings of purple clover variants were inhibited by NaCl stress. With the increase of NaCl concentration,
the seed germination rate, growth of radicels, germination value, germination index, root length and vigor

index decreased gradually. The suppressive effect with same treatment on purple clover was more signifi-
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cant than T. repens L. and T. pratense L. For purple clover variants, activities of SOD and POD decreased

continuously, while the activity of CAT increased gradually with the aggravation of NaCl stress. Under the

same treatment,activities of the three enzymes in purple clover variants were lower than that in T. repens

L.and T. pratense L. [Conclusion) Compared with T. repens L. and T. pratense L. ,the salt tolerance of

purple clover variants was relatively weaker,but the ornamental character was more valuable.

Key words: purple clover from variants;NaCl stress;seed germination;activity of protective enzymes
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Table 1 Effect of NaCl on the growth of seed”s radicle

AR K /em Length of radical AR K 3% /(em « d7 1) Radicle growth rate
NaCl i £
" Vil Y- = AR L = i 25
) 6}§ﬁ/% fofr%lelcl(;vlerw =it L=wE lpfugr%lelcl(;v!e:] = a=mi
Concentration b . T. repens L. T. pratense L. pe T. repens L. T. pratense L.
variants variants
0 11.76+£1.50 ¢ 11.25+1.55 ¢ 18.81+2.16 a 0.55%+0.06 cd 0.527+0. 08 cde 0.897+0.10 a
0.2 7.70+0. 48 de 8.64+1.03d 14.46+2.38 b 0.43+0.08 defg  0.45+0. 04 defg 0.68+0.10b
0.4 7.5440.85 de 7.73£0.75 de 11.95+1.94 ¢ 0.38+0.01 efgh 0.43%£0.05 defg 0.5940.10 be
0.6 3.82£0.75 ¢ 5.86+0. 33 ef 8.52+1.14d 0.25=£0. 08 hi 0.35240.07 fgh 0.47-+013 cdef
0.8 3.52+2.27¢g 3.06£0.55 g 7.97+1.66 de 0.247+0.05 hi 0.26+0. 14 hi 0.42-0. 04 defg
1.0 3.17+0.17 g 3.00£0.16 g 6.01+1.35 e 0.19+0.01 i 0.24%+0.09 hi 0.357+0.08 fgh
1.2 0.00%£0.00 h 0.00%0.00 h 3.954+0.19 fg 0.00%0. 00 j 0.004£0.00 j 0.31=£0.02 ghi

HARNE FEEE R P<0.05 KF FEFRE, £2H,

Note:; The different letters indicate the significant difference at P<C0. 05. The same as table 2.
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Table 2 Effect of NaCl on the activities of SOD,POD and CAT

el SODEH/ (U g1 +h1) POD #fi#E/(U+ gL + min— 1) CAT #f/(U-g !> min— ")

) ar; SOD activity POD activity CAT activity

gy
PO 5t i
Concen-  HMF =& SR g =t S =0 FI=nke g0t AR SNRE S (SR b
tration  Purple clover T.repens L. T. pratense L. Purple clover T.repens L. T. pratense L. Purple clover T.repens L. T. pratense L.

variants variants

variants

0 178.26+1.35 ¢ 202.2540.72 a 181.2641.00 ¢ 10.18+0.53 [gh 14.85+1.09 ¢
0.2 142.95+1.15 g 187.78+3.45 b 178.1543.03 ¢ 9.61+0.71 gh 13.4940.12 ef
0.4 113.9040.43 1 171.61£2.08 d 152.45+1.00 { 8.93+0.28 h 12.6740.53 efg 42.00£6.12 ¢
9.45+0.52 gh

0.6  113.5341.341 165.05=4.97 ¢ 126.68=0.52 h 7.71£0.19 h

0.3040.08 b 0.20+0.11 b 0.79£0.37 a
0.164+0.01 b 0.10£0.05b 0.75£0.57 a
0.2040.05b 0.13£0.02 b 0.35£0.29 b
0.3320.11b 0.22x0.11 b 0.16£0.05 b

56.40+£1.79 a
51.14+0.40 b

38.28+0.80 d

T B T i 2 8 NaCl Wk das R B 77 8 2 B0t A R, 5 5070 15 48 HOR 08 R - B8 17T JE 1O Mo

Note: Because seed germination quantity is limited at high concentrations of NaCl, there are no enough enzyme fluid, therefore no relevant

data.
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