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WE TERMRAEANRA, WHEZEERN, B E 2 H 8w T 32.85% 1 49.43% , T E 2 7| 3 w 7 24.14% Fn
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mmol- L™t , DK961 1 TS9818 #y SOD.CAT & M H & A, 2 7 H An T 18.11% .19.71% A1 47.41% 44.51% 5 S IR #E I
25 4 0.5 mmol: L™'42 0.1 mmol L= ' #, DK961 F TS9818 & POD 7% I & & ,MDA & & & 1k, POD & £ 4 Al ¥ 4 7
18.41% %1 13.02% ,MDA &8 23 R 18 T 11.80% %0 12.31% , B KK & th 4h IR £ 66 8 (R # PEG I T/ Z 4w
AR R ENEELE BRI _BELE. AMFERSZRTERES N ENRE RENERE®R S

F4ER ;SR EE S PEG RN E A

FESHES: $512.1 XEEREG: A

Effects of exogenous silicon on plant growth and activity of anti-oxidative
enzymes in wheat seedlings under drought stress
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Abstract: Using DK961 and TS9818 as experimental materials, the effects of different concentration of exogenous
silicon on the growth of wheat seedlings and antioxidant enzyme activity under PEG stress were studied. Results indicated
that: compared with only PEG stress, when the exogenous silicon concentration was 1.0 mmol+L™", the fresh weight,
the dry weight and the root activity of DK961 and TS9818 were the highest, increased by 32.85% , 49.43% , 24.14% ,
50.00% , and 18.97%, 15.60% , respectively, and the cell membrane permeability was the lowest, reduced by
12.53% and 10.48% , respectively. When exogenous silicon concentrations was 0.5 mmol*L~", the SOD and CAT ac-
tivities of DK961 and TS9818 were the largest, increased by 18.11% ,19.71% , and 47.41% , 19.71% , respectively;
when exogenous silicon concentrations were 0.5 and 0.1 mmol-L~", the POD activity of DK961 and TS9818 were the
largest, increased by 18.41% and 13.02% , respectively, and the MDA content was the lowest, reduced by 11.80%
and 12.31% , respectively. Lower concentration of exogenous silicon can promote the growth of wheat seedlings effective-
ly under PEG stress, increasing the activity of antioxidant enzymes while reducing the content of MDA . Exogenous silicon
can avoid the hazard of drought stress on wheat seedling.

Keywords: exogenous silicon; PEG stress; wheat; anti-oxidative enzymes

Y5 B #8:2016-03-14
E£mA: EHK A RFEE 4 (31271667)
BB R A RS (1962—) , 2, INZREEM A, o8, WA= S0, B2 A A S5 o E-mail : zsy0015 @ 163 . com,



FRIEDEAT  SNIREERS PEG PR T /A 2l v A K ST AR B P Y 52 75

e Bk 1 28 — R JC &, W R 2805
YIR K RA R 2 RV, iR e U4
OUIHZ B0 A ) AR W2 = g K e A Kk
LR B p e . KRR,
TSR 5 RE S AR E HLA: Kk B EL R 5E 7
PERN BRI . Ak P OK 2 4h 1 BE AR AR R CAT,
SOD . APX POD,GSH I 4 , FEAR PN & & &, st f%
IR o 38 T R 2 R ol i #8957 2 1 L Ak 1
F B FFTIESE, A 3 R T AR A i s
Fage-ol ghel-8l R A D 1002 T A My il
SRR | H 2R R G v T A A 1
RERT B34 R T R0 8RR R KR PR
P HEPURMUEIIE A 2l TR EA
SR B AR AR Y b 2 —  HhBk 2 173 1)
b F ORI, R TR
FRIX 3 2 7 4 A E R 12, RPAE
Z N e DX A A TR I P R P s B T
[14]

N Z T R A RS A K E I TE A,
g1 BB o A VR AR A T T
(MDA) o FE 414 PN 1 D47 Bl BB AR AT i T ok 0 e 4k
AR A5 ST, AR B A I (SOD) AT LA ol
AP E F A R A H,0,, 1M Hy0, 1 gt 4
RSB (CAT) 13 %6016 9 B (POD) 43 fi# B H,0.
POD V& BREORL AR B SE h 7= A: IRHR E H,0,0
CAT =370 76 40 I 1) 2o S AL i b, ] T B3 o W
I H0, 10 RAP 35 1 LA MDA 5 i, 7T LA
VE R 32 T 50 38 A% BE FOAE P 0T 5 a8 K0 fig
T e bR, L, BFSE AN IR REXT T R e R
[Fi) /N2 i A K R e A A T T 1 S, %o R R T
KA RAELO B TR 55 L

A KT S Y 0 FE W ER T 9 i
SEFAT S TEN S (H S TFREHE R /N A T T 5 aa
RE ST BFFT 13 /0, Ry b, AR 6 R /K 3% 5 %,
R 2, (PEG6000) 185 8 52 Jip a6 2% 1, iF 9%+ 5
JaE N R NZE G B A i AR R T T A R
(CMP) Hr4A AL BES PE A FE AR A S R, B 7638 1
WEFEHEXT PEG MBS0 /NG 4l 1 2B Ko ) L 1%
BREXT PEG Wi T /N2 38 P 1 PR T ML, IR 5K
B F= SR e AR A

U BPRHS

1.1 iR #
BB 4T 961(DK96L , fit Sk i ) FiZE 111 9818

=
=

(TS9818, i - PEH1 45 ), B+l B 8 M i 4 Mk )2
78
1.2 MrEEsE

R RV WG IR 00 5 1% K e 3851 — 80 /N2 b
T,0.1% HgCl, 17 5 min, 26 B kK mh e E0K,
FEFHZEME K S Pk, 76 25°C B F- 40 LA 2F 24 h
J& R B TR FRIR (FL42 0.25 cm, B2 F I 34
emx 23 em, & 8 em MR &N, A LW e v #
W), R SRR R, 5 R EE AR AT R FLFLA T I
PR AT BT AL B AR B SR AR TR EA T, TR
16 h\25°C , KWk 8 h 18°C, F K4 2% & 51
WAL K VAT, R 22 M AR K 2 R L, PR (O
HEKHA M, BB A ECHEA 400 ml
1/2 Hoagland & FRIR SRR, HEA TR G 7. H
FEWAF 3 K H— 1k, Fl PEG6000 (% 2 % 6000)
BLAUL T 52 i3t 25 (BB L - 0.50 MP)
1.3 RIG4bIE

D XHHR(CK) ;@ gl PEG 4bFE ;O (Sil) : PEG
+0.1 mmol* L' Si;@ (Si2):PEG +0.5 mmol* L™!
Si;® (Si3):PEG + 1.0 mmol*L~" Si, B FHAYAE NEE
FRA . AbEII M)A 2 K40 — U8 R, B SRR pH
fHR 6.5, &Rl 5%, KPR 8 K RAEM & 15
b, B EL 3 N EA
1.4 HHXIBIRINE

AR RE BN A FRER 6 AR AT, FHZEE K
e, WG K 40 e 1 K 4y, FRB st 8. SRS 7E
110°C A7 10 min, T 75°CHF R IHE , FRECTE,

HRZR 16 7 R A A — 2R 3k 9 A/ mk (TTC)
v U8) s 0 5 1 (CMP) T SR AR X L S 3R
U8R AL B Ak T (SOD) % M 4 I o SR &L
pumeyl 180 3 AL U (CAT) 3 M Al I SR ) 42 4h
IR EN) e S AL M A (POD) 3 1 0 2 SR A8
AR 530100 5 79 T (MDA) 75 1 I < SR R
RE ez
1.5 BESH

FH SPSS 11.5 for Windows BXFHEFT 5 2243 M Fl
I ZE RIS, Microsoft Excel 2003 1EIE o

2SR5

2.1 SNEENTFEMETNESEEME RRE
771 % 400 B RR 3 1 Y B M
RIGZE R (R 1) R, o— PEG e 54T, M
AN SRR T B e T Y B TN R AR REAL
IR, B SN R AL FRVR BE A AN T 1, T /N



76 T2 X AR AT

o535 &

e TH A — e BRI, MAMERER N
0.1.0.5.1.0 mmol- L™ "B}, 5 PEG 4L #HAH Lt , DJ961
SEFE A3 N T 14.98% ,27.05% M 32.86% , T H
Y HIREINT 6.90% .9.68% % 24.14% ; TS9818 #f T
SREEANT 20.42% .33.97% & 49.32% , T 5 43
BT 21.74% 34.78% & 50.00% .

HRTE F1 KV B 35 A 3 i A K S SR
AR B, AR SO A ) B2 5 4 49 4 o 1 3
P ARE S Z BN E R, B— PEG AL
R, PN/ INEE SRR AR FR IS TR, B A
5k A BV 32 B, DI961 FI TS9818 AR R 1 )
YA 18.97% F1 15.60%

R BENTFEREEFGHTNEHEEME REFHREMREEHFIT
Table 1 Effect of Si on wheat seedling growth under drought stress

fif T /g THE/g RS/ (pgrmg™") I A7
b7 Fresh weight Fresh weight Root activity Cell membrane permeability
Treatments

DK961 TS9818 DK961 TS9818 DK961 TS9818 DK961 TS9818
CK 0.902 d 0.745 d 0.079d 0.066 a 9.92 ¢ 9.13d 11.22 ¢ 11.33 ¢
PEG 0.621 ¢ 0.524 ¢ 0.058 b 0.046 ¢ 7.54b 7.05 be 13.09 b 13.46 b
Sil(PEG + 0.1 mmol-L=" Si) 0.714 b 0.631 b 0.062 b 0.056 b 7.89 a 7.36 b 12.56 b 12.88 a
Si2(PEG + 0.5 mmol-L=" Si) 0.789 a 0.702 a 0.068 a 0.062 a 8.26 a 7.76 ab 12.03 a 12.64 a
Si3(PEG + 1.0 mmol-L=" Si) 0.825a 0.783 ad 0.072 a 0.069 a 8.97d 8.15a 11.45 a 12.05 a

T R AP R N B ST I ; R SIS [R] TRE ORI BRI 7E P <0.05 KPA B 2R . TR

Note: The data are averages of six replicates; letters within the same column with different letter mean significant differences at P < 0.05. The same below.
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Fig.1 Effect of Si on SOD of DK961 and
TS9818 under drought stress
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