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Abstract: With pot experiment, this paper studied the effects of silicon supply on drought-resist-

ance capability of maize plant. The results showed that under mild and severe drought stress, suppl-
ying silicon could increase the plant biomass by 31. 1% —33.3% and 23. 7% —40.5% , respec-

tively, compared with the control.

Silicon enhanced the net photosynthetic rate by 10.9% —

28. 8% , increased the chlorophyll content and POD, SOD and CAT activities by 4. 0% —11.9% ,
6.4% —26.4% , 17. 8% —26.8% and 3.2% —33.5% , respectively, and restrained the increase

of leaf plasma membrane permeability and MDA content. Correlation analysis indicated that there

was a significant correlation between plant dry matter accumulation and diurnal photosynthetic cu-
mulates ( r = 0.9357, P <0.05 ), demonstrating that the enhancement of photosynthesis under

effect of silicon supply was the main factor inducing the increase of dry matter accumulation under

drought stress. The higher antioxidative enzyme activities with silicon supply lightened the injury

effect of free radicals, being another important factor inducing the increase of plant drought-resist-

ance capability.
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Tab.1 Effect of silicon application on biomass of maize plants under drought stress

W H S BR TR BE M Mild stress ( mg Si0, -+ kg ™' ) T Severe stress ( mg Si0, + kg™')
Ttem Control 0 120 240 0 120 240

' =X
i**@ii#%i o 185.98a 72. 04c 88. 68b 86. 00b 63. 88d 70. 08¢ 74.09¢
Fresh biomass ( g + plant ')
B TR 43.56a 17.34d 22.73b 23.12b 14.01e 17.33d 19. 69¢

Dry biomass (g * plant ™' )
AR IR 25 5718 5% 1.3 /K Different letters meant significant difference at 0. 05 level. T [A] The same below.

2 HEMFEBETERMHAHEFESENID

Tab.2 Effect of silicon application on chlorophyll content of maize leave under drought stress

B H X EPE Mild stress (mg Si0, - kg™') ¥ Severe stress ( mg Si0, + kg™')
Item Control 0 120 240 0 120 240
2% % it Chlorophyll

content (mg - g1 FM ) 1.51a 1.37d 1. 43be 1. 46b 1.23e 1.38d 1. 4lcd
Xf B Controll % ) 100 90. 7 94.7 96.7 81.5 91.4 93.4
12 fif 120 mg - kg ™' 1Y T ORAE RIS S & 4000 T R
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Tab.3 Effect of silicon application on POD, SOD and CAT activities of maize plants under drought stress

W H S BR B2 Mild stress ( mg Si0, * kg™") T Severe stress ( mg Si0, - kg™')

Item Control 0 120 240 0 120 240

POD i P

POD activity ( AAy;y * min~" « mg™" protein ) 1. 488a 1.197¢ 1.274b 1.280b 0.950d 1. 167¢c 1.201be

SoD i )

SOD activity (U * h=" + mg~" protein ) 0.372a 0.276¢ 0.325b 0. 340b 0.224d 0.271¢ 0.284c¢
AT 1Pk

CAT i1 0.920a 0. 661c¢ 0.682¢ 0. 828b 0.412e 0.504d 0.550d

CAT activity ( mg H,0, * min~' + mg~! protein )
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Fig. 4 Effect of silicon application on free radical content in

maize leave under drought stress.

3.6 HEXTTHEME T £ KK POD.SOD F1 CAT
TP B 52 )
1% 3 AT, Bt T 52 A 5 B8 Y G K, KA
FE POD \SOD Fi1 CAT JEPEREAI, it ik £ R LA
JEREAB IR POD JEPERES T 6. 4% ~26.4% SOD i
PR T 17.8% ~26.8% CAT {GMEIRE T 3.2% ~
33.5% . Vi REG SR T FORAERR I HTIME B8
4 i it
4.1 fEREIR S EOKKERAIPLRRE S
TR T, RN R R E LN
AW Gong %8 S IFSE LI, 7E T R IMA T, AR f4
INZERE R AN SRR AR R A B K. 2B AT I 3250

HP)BO6 S VRS AR RO DIAR G, + 568
i AL BR A C s i AL ST ) L AR AL R il
(AN G A5 D LLEOGE 7 Wi 23 A i il
e P I i ) 4 0 o TR AR A L A
FERW] RERE S w5 T A T FORMR IO S

g [J CK
K el a oL R,
o o b b b B e S EP R (IEIL PO e SR
B212 ¢ 60 X 90 5 0 T bR % I 9 A K 9 /N
ﬁ‘g 0.8 i NISK( Glycine max L. )R BRI AR 2 B
7ol S (S0 b3 A 4 2 A A S A
: ST S0 S BCE K3 & B, T Ak A
£ o ™ SV — i R, (B A FF L IE 3 AT, T 4 38

T E KRR PTRRE ).

1 it 83 1 T R R A X BB Bl 2 0 Y i
Z—, HR/N5 pam o BE 52 TE AR OG0 5S35 1 ry 3
R PR RS 75 | A2 1, T 40 I RS540 15 4t e s g o
I AR B UTAE OC | 390 55 Joip 300 8 2 3 2ok £ i g
Jiaet A A P T A3 A A B R A Agarie 25T
R, i RBAED T 5 0 R 38 N 7K A 4 S 45
PRI BE B A 2 1k, 34 5 K FEPL ik PR B8 0. Li-
ang " UEWAREFEAR T £ it B K 2( Hordeum vulgare
L. )i MDA ¥k JE. AWF5E & I, fE A R0 1T+
B3 TT TR R AR i A K RN AR B R M Y
R, ORGSR FORAEARPL R R (R T R
1% () EE RS,

AN R IREEREE LAY 7 A KR A 2, B
FEXT IR R 40 S B H A D E VR BAE iR
PRI R GERE I B A2 09 F R &S 18R /e . SOD |
POD FI CAT 2RI RGTHY T 206, BT T Bk



3

NG 574 T R T R TR A AR TR P B A 52 535

TRIYAARA RN . Schmidt 2528 BIFFE 26 W, (7K 43
SR REREAR B ARG SOD 1EPE. AW ST R, Bk
e T T REME T KA POD .SOD F1 CAT
PELINE T A SRR ORISR T FORAFAR 4T
FhHe.

K FRE SR U R AR ET R
B, FF 4R BB ST AR, R DURTE I B 32 B2 A0 B A
AT RAUREJZ " S5 R, R SRR ORI R 25 1Y
PEFIE ™S B3 68 FR PSS TR, AR ) — 263
WL . Epstein' * A, BEFERIYILE W2 T AOME DA
T SR 7 P R AL A5 RE. Cherif 25 48, K

VR R P AT e T S LR M e
PRI B AR 2R v 9 LT 5 il 2o Ak 1 il T 22 1 4
PRGN A L e . g R, 3
JRE T A T R v K I R A Y B AL
TR, BEAR MDA ¥k B2, 42 R AR R H ' -ATP B 1 Al
Hﬁﬁ@@(ﬁ‘@[ 14171 " Cherif %HJﬂI Richard %[ 25]7'yifjrﬂ,,
TR I AT 110 B TR R A ik Ak B, -8 76 W g
G 74, [ AR AT PR3 28 AT e 5, 1o
FERR 4 B9 BE 1, Ul BB T BE IS 3 17 R R AR P B4 By
FEBILAR , 3o 577 40 S IO AL F- 2 22 T AR Y, B BTG —
A5 AR AR AV B G0 R SR Agarie 25 A ik
RE4E 3 20 M R4S F4 RN ) RE A R e 1. AR 9R 38 R I, ke
REFE 1 4 16 & R AR R 9 14 UK 9 76
B2 AR ER RS S X BB ST A R R, HEA
FEYIR A REIEAE SR i DU e g B A SRR A
PRYPER L ARTTRES 5 T AW AEE A= P a8 ALY
PR AR A RIS 3501 AR S 45 SRl X
— &5 AR TS R, T2 Wa T A LR
5 B R B2 BE A G MO R BUN r =0. 9357
(P <0.05). VLHASE A VR H Ao 45 i 2 T 2 il F ki
Xif A= i R RS ) P R A A LR T
W T SRR A PR R R A E Y R 0
—EENE.

— AR, A RO /N T 50 mg - kg
by P ek 13,50 ~ 100 mg + kg~ R BRAE T3, K
F 100 mg « kg ' A ABREE . [RIEE, BF 58 F 0 Y
A U S R E 200 ~ 300 mg - kg~ Y RN, ik
NEATEERAT 7300 A 3R, 76 T R b X, it ik
R T KRR PTR R OB R EY AR K 2
S -

2% 3k

[ 1] Agarie S, Hanaoka N, Ueno O. 1998. Effects of silicon

[3]

(4]

[5]

[6]

(7]

[8]

(11 ]

[12]

[13]

on tolerance to water deficit and heat stress in rice plants
( Oryza sativa L. ) monitored by electrolyte leakage.
Plant Production Science, 1: 96 — 103

Ahmad R, Zaheer S, Ismail S. 1992. Role of silicon in
salt tolerance of wheat ( Tritium aestivum L. ). Plant
Science, 85: 43 -50

Ando H, Kakuda K, Fujii H, et al. 2002. Growth and
canopy structure of rice plants grown under field condi-
tions as affected by Si application. Soil Science and
Plant Nutrition, 48 : 429 —432

Chaves MM. 1991. Effects of water deficits on carbon
assimilation. Journal of Experimental Botany, 42: 1 —
16

Cherif M, Asselin A, Belanger RR. 1994. Defense re-
sponses induced by soluble silicon in cucumber roots in-
fected by Pythium spp. Phytopathology, 84: 236 —242
Epstein E. 1994. The anomaly of silicon in plant biolo-
gy. Proceedings of the National Academy of Sciences,
USA, 91: 11 -17

Gao X, Zou C, Wang L, et al. 2004. Silicon improves
water use efficiency in maize plants. Journal of Plant
Nutrition, 27: 1457 - 1470

Gong HJ, Chen KM, Chen GC, et al. 2003. Effects of
silicon on growth of wheat under drought. Journal of
Plant Nutrition, 26: 1055 — 1063

Goto M, Ehara H, Karita S, et al. 2003. Protective
effect of silicon on phenolic biosynthesis and ultraviolet
spectral stress in rice crop. Plant Science, 164: 349 —
356

Hossain MT, Mori R, Soga K, et al. 2002. Growth pro-
motion and an increase in cell wall extensibility by sili-
con in rice and some other Poaceae seedlings. Journal of
Plant Research, 115: 23 —=27

Kidd PS, Llugany M, Poschenrieder C, et al. 2001.
The role of root exudates in aluminium resistance and
silicon-induced amelioration of aluminium toxicity in
three varieties of maize ( Zea mays L. ). Journal of Ex-
perimental Botany, 52: 1339 — 1352

Kim SG, Kim KW, Park EW, et al. 2002. Silicon-in-
duced cell wall fortification of rice leaves: A possible
cellular mechanism of enhanced host resistance to blast.
Phytopathology, 92: 1095 - 1103

Li Q-F ( 22735 ), Ma C-C ( £ ), Li H-P ( Z=8k
), et al. 2004. Effect of soil available silicon on
growth, development and physiological function of soy-
bean. Chinese Journal of Applied Ecology ( b A 2%
), 15(1): 73 =76 ('in Chinese )

Liang YC. 1999. Effect of silicon on enzyme activity,
and sodium, potassium and calcium concentration in
barley under salt stress. Plant and Soil, 209 217 —-224
Liang YC, Shen QR, Shen ZG. 1996. Effects of silicon



536 VARSI 18 4%
on salinity tolerance of two barley cultivars. Journal of [26] Rodrigues FA, Vale FXR, Korndorfer GH, et al. 2003.
Plant Nutrition, 19: 173 - 183 Influence of silicon on sheath blight of rice in Brazil.

[16] Liang Y-C ( Z27# ), Ding R-X ( THi2% ), Liu Q Crop Protection, 22: 23 —29
(X 3f). 1999. Effects of silicon on salt tolerance of [27 ] Savant NK, Korndorfer GH, Datnoff LE, et al. 1999.
barley and its mechanism. Scientia Agricultura Sinica Silicon nutrition and sugarcane production: A review.
(FrELR Rl ), 3206 ): 75 =83 (in Chinese ) Journal of Plant Nutrition, 22: 1853 - 1903

[17] Liang Y-C ( ZEAGE ), Sun W-C ( #MNTH ). 2002. Re- [ 28] Schmidt RE, Zhang X, Chalmers DR. 1999. Response
sistance of cucumber against anthracnose induced by sol- of photosynthesis and superoxide dismutase to silica ap-
uble silicon and inoculated Colletoirichum lagenarium. plied to creeping bentgrass grown under two fertility lev-
Scintia Agricultura Sinica ( [ Al Bl ), 35(3 ). els. Journal of Plant Nutrition, 22: 1763 - 1773
267 —271 (in Chinese ) [29 ] Schuerger AC, Hammer W. 2003. Suppression of pow-

[ 18] Liang Y-C ( B/ ), Zhang Y-C ( 3k ), Ma T-S dery mildew on greenhouse-grown cucumber by addition
( B[R4 ). 1993. Nutrition of silicon for plant. Ad- of silicon to hydroponic nutrient solution is inhibited at
vance in Pedology ( 3= ), 2103 ): 7 -14 (in high temperature. Plant Disease, 87: 177 - 185
Chinese ) [30] Shandong Agricultural College CInZE APt ), North-

[19] Lux A, Luxova M, Hattori T, et al. 2002. Silicification west Agricultural College ( PHALA 2B ). 1985. Exper-
in sorghum ( Sorghum bicolor ) cultivars with different imental Guide to Plant Physiology. Jinan: Shandong Sci-
drought tolerance. Physiologia Plantarum, 115: 87 - 92 ence and Technology Press. ( in Chinese )

[20] MaCC, Li QF, Gao YB, et al. 2004. Effects of silicon [31] Tang Z-C ( ¥ ). 1999. Experimental Guide of
on drought resistance of cucumber plants. Soil Science Modern Plant Physiology. Beijing: Science Press. ( in
and Plant Nutrition, 50: 623 —632 Chinese )

[21] MaC-C( T ),Li Q-F ( 2515735 ), Shu L-Z ( /WE [32] Xia S-T(Ef3k), Xiao L-T ( B ¥ ), Peng K-Q
/£ ), et al. 2002. Preliminary explanation of the mecha- (% 5% %)). 2001. Physiological effects of silicon in
nism about effects of silicon on maize seed germination higher plants and its application in agricultural produc-
and seedling growth. Acta Agronomica Sinica ( YE¥)2# tion. Plant Physiology Communication ( AH4)1: P24 18
#), 28(5): 665 —669 (in Chinese ) M), 37(4): 356 =360 ( in Chinese )

[22 ] Ma JF, Takahashi E. 1989. Effect of silicic acid on [33] Zhang Z-L ( KB R ). 1990. Experimental Guide to
phosphorus uptake by rice plant. Soil Science and Plant Plant Physiology. Beijing: Higher Education Press. ( in
Nutrition, 35: 227 —234 Chinese )

[ 23] Morikawa CK, Saigusa M. 2002. Si amelioration of Al [34] Zhu G-LORJBR), Zhong H-W ( 930 ), Zhang A-
toxicity in barley ( Hordeum vulgare L. ) growing in two Q (5K 2E ). 1990. Experiment of Plant Physiology.
Andosols. Plant and Soil, 240: 161 — 168 Beijing: Peking University Press. (in Chinese )

[24] Neumann D, Nieden UZ. 2001. Silicon and heavy metal
tolerance of higher plants. Phytochemistry, 56: 685 —

692 EER/T  FEDT, %, 1961 44 Rl R, EENSEYR

[25] Richard RB, Patricia AB, David LE. 1995. Soluble sil-  HL#FSE, AR 30 ZXFH. E-mail: 14f1229@ eyou. com

icon: Its role in crop and disease management of green-

house crops. Plant Disease, 4: 329 —336

RIEHmE KRN




