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Effect of Drought Stress on Germination of Soybean
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Abstract: To evaluate the effects of drought stress on seed germination and seedling growth of soybean,drought stress simula-
ted by different concentrations of polyethylene glycol (PEG-6000) ,0,5% ,10% ,15% ,20% and 25% of PEG-6000 were ap-
plied at soybean germination stage as drought stress conditions,and the germination rate, germination potential , germination in-
dex, vigor index, taproot length ,number of lateral roots,total length of lateral roots and plumule length of JN18 and its root mu-
tant M18 were analyzed ,taking JN18,a wild-type line as control. The results showed that seed germination and seedling growth
of soybean were significantly inhibited by drought stress in this experiment. With the strengthening of drought stress, seeds ger-
mination rate , germination index and vigor index were significantly reduced,taproot length,total length of lateral toots and plu-
mule length of the seedlings were shortened, the number of lateral roots, root weight, lateral root weight and plumule weight
were decreased. The results showed that M18 had higher seeds germination rate, germination index and vigor index under the
same PEG treatment. M18 also showed a strong growth advantage under the same drought stress. Many indices of M18 were
higher than JN18,including taproot length, number of lateral roots, plumule length eic. . It was suggested that the ability of
drought resistance of M18 was more superior than JN18.
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Table 1 Effect of PEG treatment on seeds germination of Glycine max
PEG Fif ik i KR s REFHREL Ik 4 ¥ 2 T
PEG mass Mt}‘tr:jal Germination Germination Germination Vigor Germination
concentration/ % rate/ % potential /% index index speed
0(CK) JN18 100.00 =0 99.33 +0.67 25.64 +0.39 24.87 +0.38 2.03 +£0.02
M18 100.00 +0 100.00 +0 26.06 +0.40 26.86 £0.41 " 1.97 £0.01 "
5 JN18 99.33 +0.67 98.67 +1.33 24.31 +£0.10 17.89 +0.07 2.07 £0.02
MI18 100.00 =0 99.33 +0.67 24.97 £0.21" 19.63 £0.17** 2.02 +0.02
10 JN18 99.33 +0.67 98.67 +0.67 23.53 +0.25 13.36 +0. 14 2.16 £0.02
M18 100.00 =0 100.00 =0 25.00 £0.42* 15.30 £0.26 " 2.03+£0.02"
15 JN18 99.33 +0.67 73.33 +5.93 16.76 +0.75 7.19 +£0.32 3.12+0.10
M18 100.00 0 86.67 £3.71 18.17 £0.17 7.88 £0.08 2.89 +£0.04
20 JN18 52.67 +6.36 0.67 +0.67 3.28 £0.48 1.12 +0.16 8.41 £0.29
M18 82.67 +1.33" 0+0 5.47 £0.24 " 1.95+0.08 " 7.82+0.23
25 JN18 0+0 0+0 0+0 0=+0 0+0
M18 0+0 0+0 0=+0 0=+0 0+0

BRI = bR " R BEZER (P <0.05) 5 " FIRZERMBHE (P <0.01) . T,

Values are Mean + SE; * and ** show significant difference at 5% and 1% level. The same below.
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The effect of different PEG drought stress on the relative daily germination rate of Glycine max
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Table 2 Effect of PEG treatment on the root growth of Glycine max seedlings

PEG [k J¥ - ERISIS MR %L GESSN i MR
PEG mass Material Taproot Number of Total length Root Lateral
concentration/ % length/cm lateral roots of lateral roots/cm weight/g root weight/g

0(CK) JN18 15.24 £0.42 40.8 +1.68 51.37 +£3.18 0.174 £0.01 0.154 +0.04
M18 17.58 £0.79 " 44.53 +2.34 67.40 £5.12" 0.179 £0.01 0.148 +0.02
5 JN18 13.80 £0.43 32.13 £1.37 48.33 £2.65 0.158 £0.01 0.128 £0.01
M18 14.23 £0.44 37.67+1.79"° 52.37 £3.31 0.161 £0 0.136 £0.01
10 JN18 10.05 £0.37 22.53 £1.18 25.67 £2.11 0.121 £0.01 0.077 £0.01
M18 10.67 £0.34 26.27 +1.31° 31.07 £2.22 0.129 £0 0.090 +0.01
15 JN18 7.66 £0.24 16.13 £1.05 11.41 £0.73 0.077 £0 0.023 =0
M18 9.22 £0.46 " 23.07 £1.33*" 17.95£1.90 " 0.088 0 0.038 +0.02 **
20 JN18 - - - 0.023 £0 -
M18 - - - 0.042 +0 " -
25 JN18 - - - - -
M18 - - - -

C =R ORB R M A AT I AL, TR

“ —” indicates no seed germination and can not be measured. The same below.
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Table 3 Effect of PEG treatment on the embryo and cotyledon of Glycine max seedlings
=N S 125 I
PEG mass Embryo length/cm Embryo weight/g Cotyledon weight/g
) ~at1 0
concentration/% INI8 M8 INIS Mg INIS M8
0(CK) 8.31 +£0.26 8.52 +£0.24 0.292 £0.02 0.333 +£0.01 0.504 +£0.01 0.519 £0.02
5 6.57 £0.25 7.03 £0.22 0.205 £0.01 0.206 +0.01 0.372 £0.01 0.421 £0.01 **
10 3.39+0.16 4.65+0.33"" 0.103 £0.01 0.133 £0.01 " 0.343 +0.02 0.350 £0.01
15 1.50 £0.11 1.97 £0.20* 0.035 0 0.043 0 0.317 £0.01 0.303 £0.01
20 - - - - 0.318 £0.01 0.315 +£0.01
25 - - - - - -
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