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Effect of Drought Stress on Withered Leaf Rate and
Physiological Indices of Four Ornamental Grasses

LI Xiuling'?, LIU Karqiang', YANG Zhi-min®, LI Li-zhi', Bu Zhao-yang', DENG Jian-ying' , LIU Jun®**
(1. Guangxi Academy of Agricultural Sciences, Nanning, Guangxi Province 530007, China;

2. Horticulture College of Nanjing Agricultural University, Nanjing, Jiangsu Province 210095, China)

Abstract: Drought and water shortage have become significant factors restricting quick development of gar-
den landscape in China. The response of the morphological and physiological parameters of four ornamental
grass species[ Japanese blood grass(Imperata cylindrical ‘Red Baron’), Variegated miscanthus(Miscant-
hus sinensis ‘ Variegatus’) ., Zebra grass(Miscanthus sinensis ‘Zebrinus’)and Gardener’s garters(Phalaris
arundinacea var. picta)] to drought stress was investigated by measuring soil water content, withered leaf
rate, leaf relative water content (RWC), leaf relative electrolytic leakage (REC), malondialdehyde
(MDA) content, superoxide dismutase (SOD) activity, proline (Pro) and soluble protein content for 21
days. Results showed that soil water content and leaf relative water content of four grass species decreased
continuously; withered leaf rate, leaf relative electrolytic leakage, MDA and Pro content of four species in-
creased continuously with prolonged drought stress; SOD activity and soluble protein content increased at
initial drought stress then decreased. According to all morphological and physiological parameters evalua-
tion, the drought tolerance of four species was ranked in order: Zebra grass>>Variegated miscanthus™>Jap-
anese blood grass™>Gardener’s garters.
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Table 1 Main characters of four ornamental grasses
Grasses species Scientific name English name Trade name, trivial name Family and genus Ornamental character
Imperata cylindrical Japanese , ,
‘Red Baron’ blood grass ’
Miscanthus sinensis s
Variegated miscanthus
‘Variegatus’ s
Miscanthus sinensis s
Zebra grass .
‘Zebrinus’
Phalaris arundinacea
Gardener’s garters .
var. picta
1.2 s
s . 2008 s o 1 .
9
240 mm X 200 mm 1.3
, ( Ly
0
1:1 , 1.61%,pH 6.01. (50%
1, 10 .10 EEDIN (RWC) ( SN
: 1d , (REC) ( RPN (MDA)
[19]
1d(CK).5 d\9 d,13 d,17 d,21 d. ( ) (S0D)
( -NBT Leody | (Pro)
4 d ,
( 2 ) ( G-
b 3 b o N
250 S

. 8-00*8-30 o ’



78 20

D
:_":\-’.
= E
rgz
I —— H 55 i A
J =0 H &R
[' —l L L ' -] 1 1 1 1l 1 1 ' 1 L L
SRR T T VR U, R R S TN U T S S
W R T £ A, T W N A B A T e Tl o o R s AR -
NSNS \‘*k NN RN AR RN SR M AR N
Hi/ A/H
Date/M/D

1

Fig.1 Temperature of experimental field during experimental period
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Excel 2003 , SPSS 16.0 1~13d ,
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Table 2 Changes of soil water content of four ornamental grasses under drought stress %

Grass species

Drought stress periods/d

Japanese blood grass Gardener’s garters Variegated miscanthus Zebra grass
1 29.3240.10%4 o 28. 8140, 474 28.5140.10% 4 29.70740. 784 o
5 25.8740. 874 19.7140. 538 20. 9240, 238, 26.0840. 754
9 23.0840. 68 11. 9340, 8480 ¢ 15. 7340, 848 23.86+2. 517 ¢
13 20.6740.53*A p 9.51+0.15%p 11.99-£0. 9884 20.3340. 232
17 17,0741, 44*A 4 8.3740. 40" 8.44+0. 31" ¢ 15.2040. 654 4
21 10. 9940, 29%B 6.35+0. 229 7.1940. 15 ¢ 9.62+0. 15"
s o N 0.01 0.05 3

Note: Superscript indicates crosswise comparison,subscript indicates longitudinal comparison. The big and small letters in the same column

indicate significant difference at the 0. 01 and 0. 05 levels, respectively. The same as bellow

2.1 .
2 . 4 38 07%; 13 d
; . 25.9% 15.07%.,
, . . 5d .
R 9d , , . (P<C0.05);
18 d 58.17%., 13~21 d,4 (P<<
80. 43%, . . 0. 05),
; 9d . . ,
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Fig. 2 Changes of withered leaf rate under drought stress
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Note: Different letter indicates significant difference among different grass species at the same day (P<C0. 05), the same as below
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Fig. 3 Relative water contents of four ornamental grasses under drought stress
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Fig. 4 Relative electric conductions of four ornamental grasses under drought stress
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Table 3 MDA contents of four ornamental grasses under drought stress mmol « g~!
Grass species
Drought stress periods/d
Japanese blood grass Gardener's garters Variegated miscanthus Zebra grass
1 63.8740. 64°A 7.93+0.08Cp 13.8140. 128 ¢ 12,2440, 148
5 87.6440. 88“'\(1) 8.43+0. och(‘ch 14.68+0. 14"341;}; 13.81+0. 151’801‘)
9 96.50+0. 97“A(|(‘ 9.29+0. OQ“CAD 15.0140. 15"‘Bd1) 14.76+0. 151’3(1[)
13 126. 7441, 274 11,3470, 11 ¢ 16.5540. 16"8 ¢ 15.9440. 16" ¢
17 134. 6241, 35" p 22.1740. 228, 19.7240. 1983 18.5140. 20"
21 156, 1141, 5624 5 32.0840. 328 5 29.6140. 285, 5 27.9440. 30,5
2. 2. 4 (SOD) 4 ’ 5 ’ ’
4 SOD SOD ,
b Y °
13.d »SOD = 2.2.5 (Pro) 4
> s SOD 5 1
17 d
’ ’ Pro
o 4 SOD
° Pro ’
’ ’ ’ . Pro
.4 SOD
b b
b
(P<C0.05), s ’
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Table 4 SOD activities of four ornamental grasses under drought stress

U-g ! FW

Drought stress periods/d

Grass species

Zebra grass

(S

13
17
21

523.71+4. 144 p
635.17£1. 80 ¢
704, 44+3. 068,
780. 45+ 1. 4124
699.59+3. 55"
629.17+£3.53*4 ¢

Japanese blood grass Gardener's garters Variegated miscanthus
533.5242. 774 & 478. 2646, 31P48 ¢ 467.52410. 00"P
576.961+2. 03B 460.79+3. 538 ¢ 541.03%4. 53 ¢
684. 68+ 2. 37"(‘]3]3, 545,064 1. 84‘”)“1,/\]5 723.66+2. 95"“““5
733.88+2. 06 4 524. 9340, 1790, 4 761. 2243, 80,5
593.70+2. 60C 621. 1544, 4590 5 670.99+1. 278 ¢
537.4741.59C & 365.95+7. 819 ¢ 589.80+4, 548y,

5

Table 5 Free proline contents of four ornamental grasses under drought stress

rg 8

Drought stress periods/d

Grass species

Japanese blood grass Gardener's garters Variegated miscanthus Zebra grass
1 164, 4740, 47** g 9.5640. 28" 5.5940. 209 7.847+0. 36
5 168. 3740. 63*A p 12.21£0. 35" & 7.1240.10% & 10.40£0. 27 &
9 173, 84=42.18"p 44,260, 238, 10.13£0. 064 12.50£0. 30 p
13 220, 54730, 477 67.4240. 60"8 ¢ 11.23£0. 069 ¢ 15. 3440, 33C ¢
17 235. 4642, 70" 78. 88+ 1. 048y 12.50740. 28 23.4840.21<Cyy
21 259. 9140, 534 107. 0040, 96,5 35.8340. 1190, 25.44+3.27C o
2.2.6 , s
b b b
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Fig. 5 Soluble protein contents of four ornamental grasses under drought stress
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