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Abstract: In order to explore the effect of exogenous silicon on the growth of wild soybean under drought stress, the effects of
different concentrations of exogenous silicon on the growth and physiological characteristics of soybean seedlings under drought
stress were studied. The results showed that drought stress could reduce the fresh weight, dry weight, chlorophyll content,
root vigor and SOD, CAT, POD activity of wild soybean, and increase cell membrane permeability, MDA content, free pro-
line and soluble sugar content. With the increasing of silicon concentration, fresh weight, dry weight, chlorophyll content and
root vigor of wild soybean increased. Low concentration of silicon stress increased the activity of SOD, CAT and POD, reduced
cell membrane permeability, MDA content, free proline and soluble sugar content, with the increasing of silicon stress con-
centration, SOD, CAT, POD activity gradually decreased, cell membrane permeability, MDA content, free proline and solu-
ble sugar content decreased first and then increased. It indicated that exogenous silicon could effectively promote the growth of
wild soybean seedlings under drought stress, improve the antioxidant enzyme activity, reduce cell membrane permeability,
MDA content, free proline and soluble sugar of content, so exogenous silicon can alleviate the harm of drought stress to wild
soybean seedlings and improve the drought resistance of wild soybean.
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mk 1 PR, SXTHAHELL, T2 0hE TR A RS
FHL R Fidb e TR R TR (P<0.05) , 4
54 %5 A 4 62. 80% .50. T4% Fi1 57. TA% 41.32% .
55 PEP Bl Ab UM LU, B 2 A1 5 A T VR A 3

PEG +0. 1 mmol-L" Si;(4)Si2:PEG +0.5 mmol-L "' i, B A R G MR AN | g T R B T
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Table 1 Effect of silicon on Glycine Soja growth under drought stress (gemx™)
pUBL b R e H BT b b G Hb LR
Treatment FW of underground DW of underground FW of shoot DW of shoot
CK 6.02+0.12 a 0.71 £0.01 a 20.16 £0. 14 a 7.89 +£0.14 a
PEG 3.78 £0.21 d 0.41 +£0.02 d 10.23 £0.09 d 3.26 £0.17 d
Sil 3.97£0.24 d 0.42 +0.02 d 11.29 £0. 15 ¢ 3.87+0.15 ¢
Si2 4.33+0.27 b 0.47 £0.01 ¢ 11.87 £0.21 d 4.08 £0.13 b
Si3 4.89+0.30 b 0.52+0.01 b 12.42£0.23 b 4.35+0.12 b

[RIZ) AR INE T R AR BEIAAE P <0. 05 /KF 525, N,

Different lowercase in the same column mean significant difference at 5% level. The same as below.
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LUESP AP /S R/ SER I S EW NI 2 > 3

FY AR T XM, AR a b K a/b 2R T

64.43% 53.85% F1 23.02% , 5 #iplh PEG 4b B

FoL I TR EE 435102 0.1,0.5 #1110 mmol - L™ (1Y
REAL PR, B AR R SRR a & & A Bl T
36.67% A7.88% 1 55. 18% W42 b & 43 7 4
i1 30.56% . 79.63% F1 93.52% , = R B EH (P <
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0.05) , U WA A S 51k 22 A 1 Bl 5 il 3 % i
LRI a b B0 (HASBERS 52 4 Wk I 2% 4k 2
ORERE s AR R a/b Kl il 5 ik Ak Bk 2 B9 189 i i
BT, O H2E 5 3% (P<0.05) .
K2 ENTEMERGTHEREHERaD
FRtERE a/b W
Table 2 Effect of sillicon on the chlorophy I[[ concent

in Glycine Soja under drought stress

A M4 a LR b -
b3 M4t E a/b
Chlorophyll a Chlorophyll b
Treatment . . Chlorophyll a/b
/(mg-g™") /(mg-g™")
CK 16.56 £0.52 a 2.34+0.36 a 7.08 £0.32 a
PEG 5.89£0.33 b 1.08 £0.15b  5.45+0.27 b
Sil 8.05+0.40 ¢ 1.41 £0.17 ¢ 5.71 £0.18 b
Si2 8.71£0.19 ¢ 1.94+0.11d 4.49+0.13 ¢
Si3 9.14£0.24 ¢ 2.09+0.13d  4.37+0.12 ¢

2.3 BENTFEMETHEXRERRFHMAEE
E RN
W3 Pros, TR R B AR R G AR R )
B8 A, 55 00 R L, AR AR TG D RIR T 27, 60%
IR IS, B ik 300 A B89 2 1) 185 m, AR R
AW, 5k R A AR L, AT e
435124 0.1,0.5 F1 1.0 mmol - L™ By hEANFR )5 | BF A=
REMR AT T30 T 7 4.85 %, 17.96% F
29.73% ., 5 A T EP A R GAR RGP TR, L9
TR FEAR R Z B, PERE SRR, 15 1 TR
x3 BEXTFEMETHEXRERREN
B 40 B FR 3 1 B S M
Table 3 Effect of silicon on the root activity and CMP

in Glycine Soja under drought stress

6.90% .19. 67% F1 14.57% , {H Ay &5 T % B b 34,
SRR 8 e A S R € e Y 7 S ER O i
AR S AR A 8 47, 3 o T BP AR R S4B
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50

mzR 4 s, TRMHE T, 5 EAH L, B AR
©.SOD, CAT Al POD 1 1k ¥ ¥ 1%, 4% 3 W6 1% 7
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AT HeBE4 54 0.1,0.5 F1 1. 0 mmol - L' ¥ ik b
5, B AE KT SOD & PR 43 53 7 9.95% |
14.53% #1 1. 61% , CAT J& P4 B4 1 18.50% .
26. 28% Fi110. 30% ,POD 1GPE4> 38N T 27. 41% |
36.72% F1 17. 68% . 4535 & T+ 2403, {2
PR T X RR AL B, fh st 3R 0T, i 4R = T T R A T
BP A K G AR Y POD (SOD A1 CAT &, #l 1T A
H AR R, DTS it 1 8P A R AR LR BB T o

x4 BEHNFEHETHEXRSRIPEEENZIE

Table 4 Effects of silicon on the SOD,CAT and POD

activity in Glycine Soja under drought stress

(U-g”'FW)

pas:l
SOD CAT POD
Treatment

CK 81.25+1.56 a 42.38+1.24a 98.45+2.36 a
PEG 53.47+£1.73 b 25.46 £0.69 b 57.17+1.45b
Sil 58.79 £2.04 ¢ 30.17 £0.78 ¢ 72.84 +£2.33 ¢
Si2 61.24 £2.16 ¢ 32.15+£1.02 ¢ 78.16 £3.06 d
Si3 54.33£1.87 b 28.08 £0.54 ¢ 67.28+1.87 e

ab [iEESEP)) Ui RONIERG
Treatment  Root activity/ (ug-mg~'-h~')  REC/%

CK 11.38 £0.45 a 36.74 +1.38 a

PEG 8.24+0.34 b 50.18 £2. 14 b

Sil 8.64+0.32 b 46.72 +2.57 b

Si2 9.72+0.56 ¢ 40.31 3. 15 ¢

Si3 10.69 £0.37 d 42.87 £2.61 ¢

TEWO T, B A K F A AR X S 2R X
HESEN T 36.58% , iU T 2 44 R B A= R 5 40
VA 0 A B4 S T R B s A
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B Az K G A A S 3400 L PEG AR BRFEAR T

2.5 EXNTEMBETHFEKRE MDA SEMEE
BAHY RSN

mZ 5 Fos, TP AT B AE KT MDA &
RO BRI T 63.52% o iIn AT MR BE 430 K
0.1,0.5 1 1.0 mmol « L™" A4 fik &b 3 J , 87 2F K &
MDA £ & 4 3 B A5 T 16.67% . 21.71% i
12.56% , ¥ T Xt B . Ui B AN RE AT RRA+ 52 e
FEFAE K G MDA F i,

TR U A I R ) T R K
TR BT R RGN T 21. 12% F142. 84% , A
THEE 450 0.1,0.5 A1 1.0 mmol - L™" f ik b B
J , B A R R A R A T s AR o R ek
BN T 11.97% 14.18% 2.94% F15.75% .
17.38% ,13.61% (Y& FXHR (%K S5) .
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Table 5 Effects of silicon on the MDA and
osmotic adjustment substance content

in Glycine Soja under drought stress

s [ ey RN ATV
: MDA Free proline Soluble sugar
Treatment

/(nmol-g ~'FW) /(mg-g ~'FW) /(mg-g ~'FW)
CK 18.45£0.17 a 7.86£0.24a 11.32+0.35 a
PEG 30.17 £0.36 b 9.52+0.33b 16.17+0.42 b
Sil 25.14£0.43 ¢ 8.38+0.18¢ 15.24+0.27 b
Si2 23.62 £0.15 ¢ 8.17+0.26 ¢ 13.36+0.30 ¢
Si3 26.38 £0.42 ¢ 9.24£0.37b 13.97 £0.28 ¢
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