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Influences of ABA . Sucrose and Silicon on Enhancing Shade

Tolerance of Two Lawn Grasses

LI Li-qun, TAO Lian, ZHOU He*

(Department of Grassland Science, College of Animal Science and Technology, China Agricultural University, Beijing 100193, China)

Abstract: Lawn grasses play an increasing role in urban greening and environment conservation. Shade tol-
erance is a particularly serious problem for lawn grasses resulting from tall city buildings. Tall fescue and
Kentucky bluegrass are two main cool-season lawn grasses. The technology of improving shade tolerance
of lawn grasses are discussed in this paper. Both lawn grasses under 57% shade stress are treated using
ABA ,sucrose and silicon. Each treatment includes four difference concentrations (ABA: 0, 0. 02, 0. 06,
0.10 mmol « L™', sucrose: 0, 600, 800, 1000 mg *« L', silicon: 0, 0.50, 1.00, 1.50 mmol « L™"). Re-
sults indicate that ABA is not suitable for enhancing shade tolerance of either lawn grasses, but both su-

crose and silicon can promote shade tolerance for both lawn grasses. The best concentration of sucrose is
800 mg + L' for tall fescue and 600 mg * L' for Kentucky bluegrass. The best concentration of silicon is
0.50 mmol « L™ for tall fescue and 1. 50 mmol « L' for Kentucky bluegrass.

Key words: Tall fescue; Kentucky bluegrass; Shade tolerance; ABA; Sucrose; Silicon

[2]

(ABA)

:2011-05-06;
(1985) .

’

[3]

[4,5]

’ b o
s (Oryza sativa)

[6~9]

ABA. .« )3

:2011-11-21

s s , E-mail; 11q200510 @ 126. com; *

Author for correspondence, E-mail: zhouhe@ cau. edu. cn



64

20

(Festuca arundinacea )

1
1.1
)
( )
1.2
3

0.10 mmol « L7,

(Poa pretensis) )

,ABA.0,0. 02,0. 06,
:0,600,800,1000 mg « L',

:0,0.50,1. 00,1, 50 mmol « ™', 4

1.4

2 b 60 b

2010 4 29

2

, 35 gem

2 [10]
b

9:00,

—179°C ,

1.4.1

15
1.4.2

National Turfgrass Evaluation Program) 9

o 9 . 1
[11]
1.4.3
[12] s
[l (MDA)
bl (SOD)
[15]
1.5
Excel 2007 SPSS 17. 0
,  One-Way ANOVA
2
2.1 ABA . R
ABA 2
. 0.10 mmol « L' ABA
2 s N
(P<C0.05);
(P<C0.05); ABA
2
800 mg « L'
;600 mg « L7! ,
N (P<C0.05),

’ ’

. 0.50 mmol « L'

NTEP(The



1 . 65
b Y Y ~ b
(P<C0.05), , s s
;1. 50 mmol » L7* s ,
) . C D,
1 ABA, N 2
Table 1  Effects of different ABA,sucrose and silicon concentrations on leaves of both lawn grasses
Grass . . Leaf Plant Leaf Fresh leaf Dry leaf Water
Treatments . Concentration . , , . )
species number height/cm breadth/cm weight/g weight/g content/g
CK 4,27 8. 77 0.23% 1.99* 0.29% 1.70%
0.02 3. 60% 7.27° 0.22% 1. 14" 0. 24 0. 90"
F.arundinacea  0.06 3. 600 6.72" 0.21% 0. 86" 0.20° 0. 65"
0.10 3.20° 7.24° 0.21% 1. 247 0.23¢ 1.01°
ABA/
_ CK 3.67% 9. 328 0.17% 0. 94# 0.172 0.78%
mmol « L7}
0.02 3.53% 5.63b 0.16% 0.61° 0.12° 0.49"
P. pretensis 0. 06 3.20? 4. 79> 0. 142 0. 43" 0.09¢ 0. 34"
0.10 3.67% 5. 56" 0.172 0. 62" 0.12> 0. 49"
CK 4. 27 8. 77" 0.23% 1.99* 0.29* 1.70*
600 3.73% 7. 46" 0. 22 1.110 0.27% 0. 85"
F. arundinacea 800 3.932 8. 03 0. 222> 1. 34%b 0.27% 1.08®
1000 3.87¢ 8. 11 0.18" 1.07b 0.23% 0. 85°
Sucrose/ .
mg - L CK 3.67% 9.32% 0.17° 0. 94 0. 17" 0.78%®
600 3. 87¢ 8. 09 0. 20? 1.11% 0. 20® 0.91®
P. pretensis 800 3.73¢ 6. 44" 0.16" 0. 80" 0. 14¢ 0. 66"
1000 3.67% 7.53% 0.16" 1.07% 0. 18 0. 892
CK 4. 27 8. 77" 0.23% 1.99* 0.29% 1.70%
0.50 3,73 8.52° 0.22° 1.18 0. 24° 0.95"
F. arundinacea 1. 00 3.87% 8.15° 0.21* 0.78° 0.19? 0. 60"
. 1.50 3,53 8. 88" 0. 24 1. 00" 0. 220 0. 79"
Silicon/ .
. CK 3.67% 9.32% 0.16% 0. 94* 0.174 0.79*
mmol « L
0.50 3. 80° 8. 48" 0.17% 0. 83® 0. 09" 0.75%
P. pretensis 1. 00 4. 00 8. 817 0.18* 0. 89% 0. 12 0.77%
1.50 3.73% 8. 75% 0.18* 1. 242 0.15% 1.09*
. (P<0.05),
Note: Different letters in the same column indicate significant difference (P<C0.05), the same as below
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Table 2 Effects of different ABA,sucrose and silicon levels on root
. Grass . . Root Root Fresh root Water
I'reatments X Concentration i
species number length/cm weight/g content/g
CK 6.27° 3. 64° 0. 32 0.27*
0.02 7.13¢% 4. 27 0. 28 0. 242
F. arundinacea 0. 06 7.13¢% 3. 87 0. 29* 0. 25%
0. 10 8. 20° 3.51¢ 0.37% 0. 33%
ABA/
CK 6.93% 2.21% 0.12% 0. 102
mmol « L7}
0.02 7.00% 2.38% 0. 092> 0.08%
P. pretensis 0.06 5.07b 2. 14 0. 06" 0. 05%
0.10 7.93% 2.00° 0. 10 0. 08
CK 6. 27" 3. 64* 0. 32 0.27
600 8.27% 3. 88% 0.32% 0. 28
F. arundinacea 800 9,00 3. 46 0. 35% 0.31%
1000 7. 73% 2. 89 0. 30 0.27*
Silicon/mg « L7} CK 6.93b 2,21 0.12%® 0. 10
600 9.208 2,11 0.16% 0. 142
P. pretensis 800 6. 80P 1. 60¢ 0.08" 0.073>
1000 7.20b 2,728 0. 112> 0. 10>
CK 6.27% 3. 64% 0.32% 0.27
0. 50 7.53¢% 3.63% 0.36% 0.32%
F. arundinacea 1. 00 6. 60° 4.05% 0. 35% 0. 31®
1. 50 6. 20% 4. 262 0. 30# 0.27
Silicon/mmol « L~! CK 6.932 2,212 0.12# 0. 102
0. 50 5. 80% 1.68% 0.09* 0. 08
P. pretensis 1. 00 6.67% 2. 88% 0. 102 0. 08
1. 50 6.87% 2.25% 0. 09 0.07#
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Table 3 Effects of different ABA, sucrose and silicon levels on content of Chl, MDA, soluble sugar and SOD activity

SOD
Grass . Chlorophyll MDA content Soluble sugar SOD activity
Treatments . Concentration ) ,
Species content/mg *+ g ' /mg e+ mg ! FW content/g+ kg ! /Us+g ' FW
CK 1.57 6.69¢ 0.99* 62. 65"
0.02 0.72> 9. 64" 0.98* 33.10°
F. arundinacea 0. 06 0.79" 10.93* 0. 967 167.95%
0.10 0. 892 7. 26b 0. 89* 196. 36°
ABA/
mmol + L1 CK 2.75% 16. 38P 1.00* 120. 00
0.02 1.82° 17.52b 0.91% 183. 10"
P. pretensis 0. 06 1. 80P 22. 867 0. 85% 50. 03¢
0. 10 2.12% 20. 38 0.97 210. 01
CK 1.57° 6. 69" 0. 99" 62. 65"
600 1.21¢ 8.62% 1. 30% 192. 87¢
F. arundinacea 800 1.67* 6. 77" 1. 36° 175. 53¢
1000 1.39% 7.84% 1. 00" 170. 89*
Sucrose/mg + L7! CK 2.75° 16. 38* 1. 00¢ 120. 00"
600 3.41° 16. 55 3.43% 182. 87¢
P. pretensis 800 2.63P 18. 68® 2. 89 165. 53¢
1000 3.16% 17. 25 1.91b 140. 890
CK 1.57 6.69¢ 0. 99" 62. 65"
0. 50 1. 81 7.38P 1. 37 142.57¢
F. arundinacea 1. 00 1. 66 8. 86 1.03b 58. 86"
1. 50 1. 34° 8.21% 1. 29 51. 89
Silicon/mmol « L™! CK 2. 75% 16. 38 1. 00" 120. 00"
0. 50 2. 420 17,172 1. 04 210. 572
P. pretensis 1. 00 2. 70> 15. 42 1.66% 150. 08
1. 50 3. 147 14. 12" 2.80% 178. 25
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