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Effect of silicon supply on Tall Fescue ( Festuca arundinacea) growth under the

salinization conditions

LIU Huixia', GUO Xinghua®, GUO Zhenggang™ *
1 College of Life Science and Engineering, Northwest University for Nationalities, Lanzhou 730070, China
2 College of Pastoral Agricultural Science and Technology, Lanzhou University, Lanzhou 730020, China

Abstract: The continual irrigation is one of the important measures to maintain healthy and sustainable use of turf in the
arid and semi-arid regions, however, it enable soil to develop possibly soil secondary saline-alkalization. Therefore, it is an
urgently scientific issue in the turf management to improve the ability of turf grass to healthy growing in the soil salinization
environments. A pot experiment was used to investigate the effect of Si supply on the biological properties of Tall Fescue
( Festuca arundinacea) growing in the salinization conditions. This study indicated that silicon supplies made the initial
time of seed emergence of tall fescue bring forward two days, shortened the duration of emergence, increased the total
seedling rate and the seedling survival rate. The total emergence and seedlings survival rate of Tall Fescue significantly
increased with the increase of Si supply ( P<0.05), implying that silicon supplies increased the viability of Tall Fescue
seedling in the salinization conditions, meanwhile, Tall Fescue seedling died when silicon did not add to the soil. Silicon
supplies significantly increased the height, leaf length and tiller number per plant in tall fescue, but did not affect on leaf
width, indicating that silicon supplies encouraged the tall fescue growth but did not affect the turf quality. This study also
indicated that silicon supplies increased the plants biomass, indicating that the low silicon supplies mainly contributed to
shoot growth and the high silicon supplies mainly contributed to root growth, and this implied that the shoots growth was

more sensitive than roots growth of tall fescue. Both the silicon content in roots and shoots increased with the increase of
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silicon concentration, and they were below 3.0% . Silicon content in roots was double that in shoots. This study suggested
that silicon supplies improved the suitability of Tall Fescue in the soil salinization environments, which would provide the

useful information for future turf management when turf managers face the potential of soil salinization.

Key Words: silicon; tall fescue; salinization condition; biomass; morphological parameter

TP AN A S SRR Sl T B sz, 1 LU AR K e, 2007 A TR FE I T N XA Sk b 1 R
% 8.30 m?  (HAPE T 26 EADLE 1976 4F AXT 30.2 m?F130. 4 m> /KT 5 B 138 BH 3% [ 2 B 1 ok 8 7K -
PR AU S B R A AR K 2EE , OB IR [ SRR i 5 A T A 0 & R A ] i S AR T T ) PG b i IX e B
HiAE PR B, AR PG I X K B T R i, R R R I K 43 b AR Ay B L
LI - 398 Y BESRER A3ax 15 o Ve B o0 AN ANOX B B A B AN T LA 38 R RS -k A R v
A5 AR M P b b X R B A b A9 A R AP B T LR T Ry A ] s A ol A 7 ) s A A 85 )
Q] 07 Xof R i DR R SR T A 2 1) AR SRR R H TR AR e B T — i AR TR
PR bt N0 A B AT 5 S BLAR vh T AU BT AR ZURIB I i i R 5 & 0 A RS YRR R B R
PREg b AE PG TR AR EE A A T 3R, SE MR R A B IR B A4 . FERZ W e R b fE R e
AL A YA A HE = A A FE S PR B A IR e & {H 1939 4F Arnon Fil Stout JTBOE K HA AFE Y E K &
HUF R XY A K & B A 251 A 1521 R A R AL, 1 Epstein A1 Bloom L HT LB MM 4 K
KB BFTICEE LG S Y R K A T T CR T REMEZ W R R K A T IR
W2 3] T 7850 0, CAMREE R RN, - 50A S0 N RENE R AEY IEF A KR T AP A M 254 22 55
LTI, B P A W AR RN SR R E A S e e MGE A T A A A B R A %o R B T Y
WS I AR A R A A A 7 0 DT 4 o e 0 7 390955 1Y) i

FEF 225 ( Festuca arundinacea ) HAG YU APTFPER | HAE PR REME , 85032 10 7 FH s ST i) el Ak
AL GBS HE I B (0 e B R R R R M AR T R R AR B R e
) o SRR SR F PP AR M A P (Y R I R 2 — ) H AT AR AR B 2RI SE ] = HEVR A SORE RE S B 5 s
K KFEEANEYINT Nat Mg™ \Gu™ A" S5 FE IR AW 5> i e 56 A8 5% P A3 1 6 7, (HLRE 2
T REAEHR 5 5 20 R Eh AR 5 19385 1V B 7 0 R B IR A UE . AR5 R FH AR e, U 1 AR [ £R Tk B R AN )
P VA 3 4D BT 1R 225 Hh P RRIE R 2 2 ek () s i), AR o) B b A 158 e X v = 50305 7 BB I S ), o B B
S b A PR It — 2 R BL 2R AR
1 #MREAFZE
1.1 Rt

TR R I AE 22 M R 2F AR B 24 e P9 i A XL 35 G R A SRR AT, SE Gk T B4R 20
em, 55 17 em BU¥RLKAR, HHERA T8 R i 4+, B8R A HoRE v Ak 2 pH {8 8. 65,
FHLB 5 3.389% , A& i 125. 8 mg/ke, MALHE & 4. 34 mg/kg, SAAT 5 i 132. 8 mg/ke, A RE & it
140 mg/keg( J pH=4 FIESTRZE il SR, A 0 Fb kil e ), I8 & 6 MREMRIEALPE .0 g/kg (Si/T1)
(ANitaf) ,0.05,0.10,0.25,0.4,0.55 ¢/ke, BENACPEE S 6 Wk, AEVE M aERREN, LU = A0ES T & & 0. 90 ¢/
kg (Na/ T 1) JFnie , A 2 B4R RS R AL ATy, it AT b BB B8 vk B — 380, DA BR ER A R R BE 1 52
Wi, Fortmeiev 45 5T W], 756 % b BOERAE A Nat B Fifi RS2 C1 B, A2 B Al s (0 2 [ 4
FH, PR AR S 56 FH S AL BT, Hob CU B FIOse b Z2ms . B 74 3.5 ke, 26 R RERR AN ik S
THOR A NI E SR TR . mES AT A R E L SR, N TR — 0, T 2008 4
6 H 26 HIEFD, A7 100 hr, 050 1] 38 o A R AR 3 v R UE g 2 /K o — B0, 200 i s K 2 1 70%
FEAT AR T A TR0 B AR I KR B R AP BEALIR sh 27 B, RAIE S 32 6350

http ; //www. ecologica. cn



23 4] X2

S R AR T REXT R R A A R B ) 7041

1.2 8tRiE
1.2.1 R R

IESRAE AL BRI IR 27 1 BRI BURHR], HC ERI iR e el A2 1 BRI AR BERE — R 19..00 id 5%
BEZE Y B BORAE T 1 B, B — R, HoR FHTAE 3 mm AYAR B BB E bRl , (8T AR B A TR, 4
L HT M A B A A A S RO AE T, N FE R T AR RS OB AR SR AN ICAESE T T E R A A
HELT d NIRRT | MO IR SRR R A D AR SR RIORIE A A, R R

B FE P e JE S PR B R, RIS PR MR X 3 i e i ARk B R S R AR R ik

1.2.2 AR E

MRS A SRR, A BB R AR AR AR R AR BEALIE I 10 R (AN 2 10 BR, i) B
# 6 mm AR BT AL 3 mm K/NBE, EAEBEALTEHAY 10 Bk 55 25 L300 ([R5 5 Anic i i AR R 18 )
TSR BEEL, TEA 0 —dmlh EAREAC R4 AR S 1—10, 55 —diddi AR R Rl IS | e U0 #
AT BE

PR .7 H 21 B IF b BRI a5 4 P bR 19 10 BR & F P Rk &, AR 5d #E 9.00 PN, % 8 A
25 H,

MR AT 58,7 H 24 HIFLRZE 8 H 23 HAER 10 d & 1 5, I 5 | i i B BOhR-5- R ik T 4K
552 Rt FTERR R RO S B B e A S 5E (mm ), BRI K (em)

SYBERCRIM Rg.8 H 7 HE 8 H 27 HER 10 d HH8E 21 i Bl i 10 ARy BEROm M 74k,

SEEREE R 8 H 27 H 2l e = E o 2K AR R A T
1.2.3  fHPIRNEES &

FLPRE it ek 8 R SR A AR Bl A T P i s
1.2.4 Bdanr

il £ Excel 27, et o3 HT R H SPSS A4,
2 FR
2.1 SOREERR R

IR R RN R AR T RS PREE AT T 5P = SE 2000 1h 1 B Bl ) 3R A e Ak 3 e s SR S0 e ]
J7 H 3 H, WA R B R SR A RIS 7 B S B BN 2SR I R EHRE AT T 2 d(F
1) o BRI hG T At IR XoF Ff 0 ) O AS 77 7 I 8 591 i 5, 3 Ay % el Ik 8 Ak L ) v = 56 400 iy o 74 B 1)
—FE RS R IR R A (R T B N, SRR AR AR (ORI AR, S B A
AR S AEAE2E 5 REAL BRI R A A 2 B R P B B0 AL 20% |, 1 X BEAL B A BZE H R
F 8% X U IARERS N T 0 250 B9 A B R, IR R v B B g

RS R 2 AR AR B R A A PR T, TR H P SRR v R B A RS T A A A
FAR—, AR TR LR N2, 0. 55 g/kg KPR FRAR 1 2R B fa] 28 1 i 2 i 7, 2
IR —EBE G B  BEARFR ST IR (B 1) ; @A 5 AR BN e 1 F T R e n PR AR L
P OBPRON PG IR AR AR AR I (7 A 3—15 H) RI(7 A 16—29 H) #1JEHI(7 A 30—8 A
12 H)3 ANBrEE, B A SRR R AR I 259 B R 0 R 0, ek R 3 R, 34 B S, MR PR i 4 R
K AT IR ,0. 55 ¢/ kg REALBR LR R4k S, i oAl A B R 18 0T s T R, B H R TR A
AR, B PR O R A IR 2R S G N, R A B b 2R 5 B R SR A A S5 T A Ak 3 R R A

A B R RERE R T R AP R R AN RE AL FE A A TR S W AR T R ETR R X RN e
[ e 2 e o S E AN SERE ot A UF Ve S E R =1 = PN st SR 2R e 7 D) I NTiTp: DI 1
2.2 MR

A= 35T AN [ e T Ak BT 1 = S ke e 2 R B S M B A R B BE R LA 5 (3R 1) e AR K 30Tk v Bt

http ; //www. ecologica. cn



7042 A E = 314

—a— 0Og/kg —a— 0.05g/kg —a— 0.1g/kg
—— 0.25g/kkg —=— 0.4g/kg —=— 0.55g/kg

O\o (=]
D 70 % 60 -
B 8
5 é’ 50 |
8 =
£ 40 |
£ B
g» < 30
>
= s
e 3L E
10}/ A~
0
™ N~ — n [e)} ™ ~ — g [ee] N
@ 2 F F 74§ ¥ 9 9 o
5 5 5 5 5 65 5 65 8 8 8
Date
7 31 (P<0.05)

E1 HERTARREFRLENSFEF SHERMREENZME

Fig. 1 Effect of silicon supply on total seedling rate and survival seedling rate of tall fescue in soil salinization conditions

T 21 T S 25 15 K (P<0. 05) , T 5 P 17 PR R % Ak B T e g 2 S R v 2, ok U AR A 158 ve vk B i
FPEE TR FIP W A AR A A T R T U S AR A e PP b A I ) R B e A AR P B AR
TR, BT LA e B ik Ak B IR BE A 25 28 MmO A I, SO 2B 8 UL

R1 BHEBETARREFELENSEFKSHFN cm

Table 1 Effect of silicon supply on plant height of tall fescue in soil salinization conditions

Hin AL Si treatments/ (g/kg)

Date 0 0.05 0.1 0.25 0.4 0.55
07-21 — 3.9+0.23b 4.6+0.23a 4.9+0.26a 5.1+0.21a 4.8+0.18a
07-26 — 4.6+0.25h 5.4+0.29a 5.4+0.22a 5.6+0.20a 5.2+0. 18ab
07-31 — 5.2+0.25a 5.4+0.27a 5.5+0.24a 5.4£0.19a 5.5+0.21a
08-5 — 5.3+0.24a 5.4+0.25a 5.7+0.20a 5.5+0.21a 5.7+0.19a
08-10 — 5.9+0.24a 5.7+0.26a 6.3+0.26a 6.1+0.21a 6.1+0.19a
08-15 — 6.4+0.25a 6.4+0.35a 6.5+0.29a 6.1+0.22a 6.6+0.24a
08-20 — 6.9+0.28a 7.3+0.31a 7.0£0.33a 6.8+0.20a 6.9+0.23a
08-25 6.7+0.27a 6.9+0.35a 7.1+0.35a 7.2+0.22a 7.1+0.29a

[ — AT V50T AR AR R SRE S 22 573 535 (P<0.05)

2.3 SYEECRNE R

S B T MG AGE REARERIE 5 20T AIE MV HEKE) 0. 55 I 5L 2 BH R F300 5 3
S RV FE ST SRR (1 2) L 0. 4 K P READ R AR BEH KT 0. 55 K P REALER ( P
0.05) , 1 F HCAE I 5 S 5 RV S T S8 3 T, (L2 5300 503 T i 25
RS SRR 5B 2) ST U A S B A e — S S RO, Bl
D 7 BRI R A S BRI B2 ) 0009 22 5 AN o 0. 4 K REA B4 56
SR B ROR IR .
2.4 UFHRIERIN H LI

P BT R RV S REAL JAIA] 526 20 A K HE BN 1) A (32 2) 9 BT I BV 2
T 44K (P<0.05 ), PO BREVBE I 7 5880080/ (P<0. 05 ) I 10 17 Dl o 2 A ] 2 57 .

B, VI DIV ERINTE S (FLI D 3 2% 5 B2 5 30 KD B Al
L D VX 530 L A 535 0.
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Fig.2 Effect of silicon supply on tillers and leaves of tall fescue in soil salinization conditions

F2 HAESTARREFESEI MK ERZ M

Table 2 Effect of silicon supply on Leaf length and width of tall fescue in soil salinization conditions

i H % Date AL Si treatments/ ( g/kg)
ltem (m-d) 0 0.05 0.1 0.25 0.4 0.55
RS 07-24 — 4.1%0.25h 4.320.26ab 4.9+0.25a 4.8+0.23a 4.5+0. 18ab
Leaf length 08-03 — 4.920.31ab 5.320.30a 5.0=0.26ab 5.0+0.22a 4.3+0.18b
/em 08-13 — 6.120.22ab 5.520.31be 6.220.24a 5.520.21bc 5.420.19¢
08-23 — 7.820.15a 7.620.11a 7.7+0.23a 7.420.18a 7.2+0.20a
5 07-24 — 1.3+0.10¢ 1.5+0. 14be 1.7+0.08ab 1. 820.10a 1.5+0.08ab
Leaf width 08-03 — 1.7+0. 15a 1.6+0.12a 1.820.18a 1. 820.17a 1.620. 14a
/mm 08-13 — 2.5+0.17a 2.420.15a 2.7+0.30a 2.5+0.16a 2.620. 14a
08-23 — 3.20.16a 3.2+0.15a 3.420.19a 3.2+0.22a 3.420.19a

2.5 REYE KRR R

AN R S A W R U R R I A R AR B KA (B 3) A R y = 0. 6004” T
R*=0.8947 , MrEWK AR T 1.0 o/kg I, 2630 BRI B iR R MAS L AN 3 ek T 1.0 ¢/kg
I, 150 2 58 R AR W B ek vk B BN T B 4 (P<0. 05) |, X BB R M & 2 B AR N R AR B — @ P )
HA SR AR E R . 8 F P 25 AR R A P AR L YAt o ek o B R g 1 fn (11 3 ), T X AR FR
Az Py R IR AR S8 AR AT 25 AR i AR SR AURR BN M RE VR B AL 0.05.,0. 1 F10. 25 #2551 0. 4 Y,
A I BT AR R MR EE AN 0. 4 B3] 0. 55 B AR R A B E BN (P<0.05) i A=)
RIS 2 DU AR R A R N R K T M AR, IS Rk R Al AR Ak, A v R AL B
R A B AR R AR
2.6 ZEMARRNGES &

TCIE 2 R P R A 2N, LA 1 d M B A vk 8 1 S X A= (1B 4) AR RS LA T
TRy = 1.4592In(x) + 0.1949,R* =0. 9432, ZEM ik S AU A N y=0. 9587In(x) —0. 0939, R* =0. 9452,
MR AENT 0. 25 g/kg B AR FROFIZER: A RE ST B3GR 2 T Mt Ak KT 0. 25 g/kg B, AR R FIZE I N
kS IR, M 0.25 g/kg W% 0.4 g/kg I AR ZR A ZE M PRk & LA 1 T ) 2 22
M, R 2R RS YN T 3.0% , HAR R k& B K 22 m sk & &
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Fig.3 Effect of silicon supply on shoots and roots biomass, as well as total biomass of tall fescue in soil salinization conditions
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