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Rl TEBFFNZELERZERMNETERE THENEKESE

Table 1 The plant growth rates of different tall fescue and perennial ryegrass varieties under drought stress

. . B K R/ (mmed ) A KR Y
o 0% 10% 20% 10% 20%
G 2.9840. 15" 2.89+0. 10° 2.26-0. 06" 96. 83 75.61
P i 1] 3.5140. 14° 3.14+0. 06" 2.80-+0. 15" 89. 56 79.75
L
N I ke 3.0640. 03" 2.3840. 14" 2,340, 04" 78.22 76. 59
fetg 4.0140. 30° 3.1540. 20" 2.2740.12° 78.53 56. 51
Kt 2.4140. 16° 2.3040. 13" 0.91+0. 10" 95. 61 37. 88
- B3 2.9640. 23" 2.3740.15" 2.0140. 20" 79.92 67.73
S
R 2.5040. 16" 2.2640. 16" 1.2240. 14" 90. 33 48. 89
B 3.1940. 15" 1.964-0. 13" 1.1740. 18 61.32 36. 76

TE AN RN S GRS () — it A A () Ak B 2 ) 22 5 W38 (P<<0. 05), T 1]
K2 ARBFEFMESEFLERZERWETENETHMAREITS

Table 2 The appearance quality scores of different tall fescue and perennial ryegrass varieties under drought stress

—_— - W) AW T4 AR X A0 43/ Y%

o 0% 10% 20% 10% 20%

S 9.0040. 00" 8.33+0.21" 6.504+0. 22 92.59 72.22

St i 11 9.00+0. 00° 7.83+0.17" 6.50+0. 22° 87.04 72.22

B

IR HL 8.67+0.21° 8.00+0. 26° 5.67+0.21" 92. 31 65. 38

3 9. 00+0. 00° 8.334+0. 33° 6.67+0.21" 92.59 80. 00

KtE 8.5040. 22° 7.33+0.21" 6.6740.21° 86.27 78.43

- 22 9.00+0. 00° 7.3340.42" 6.50+0. 22° 81.48 72.22
SESE 2

SR 8.83+0. 17 7.3340. 33" 6.334+0.21° 83.02 71.70

SR 8.67+0.21° 8.67+0.21° 6.17+0.17" 100. 00 71.15

PEG 8 K4 BOcE VORISZ B B 5 1 AR R 45 1713815 I N A U O 8 7 I = U I
SR, DA PRI 28 2 B9 T SR PR AR X B85 . T 2006 1Y PEG $5(K3).
R3 ARABFEFNMESFLERZERMETEMETHR EEYE

Table 3 The aboveground biomass of different tall fescue and perennial ryegrass varieties under drought stress

. tYR/g A E W/ %
PR R iR
0% 10% 20% 10% 20%
e 0.166+0. 008" 0.128+0. 008" 0.098=+0. 005¢ 77.46 58.95
[pll] 0.19540. 008" 0.147+0. 006" 0.114+0. 002 75. 43 58.19
AR A R X
DAL 0.15240. 008" 0.10540. 007" 0.08340. 002 68. 86 54.39
B 0.15740.010° 0.10940. 003" 0.07740.011° 69. 36 49. 36
Kte 0.12640. 002 0.10740.001 0.065+0.003° 84.92 51.32
- 22 ik 0.14640. 006 0.11940. 004 0.093-+0. 006° 81.51 63.47
e S
R IR 0.13540. 006 0.10740. 003" 0.07440.016" 79.01 55.06
5% %4 0.14040. 003" 0.11840. 003" 0.078=+0. 004 84.49 56.09
2.4 FTEBEBMNEFSEHRFESKENEN IN AN AP ER AR Rk KSR RCHCE V RELI M K

1096 6 T BE S0 XE AL I T 1 B KRB RT A b S IS L T 2004 9 T BE S T, 4% 5 b 0
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55, HoAl b B B PTRE R AR . 2000 BAET b AR T
BT P B SRR SO VBT R (R 4) .

R4 FRABFEFNESFLERZERMETENETHHFEKE

Table 4 The leaf water content of different tall fescue and perennial ryegrass varieties under drought stress

—_— o AR HIXE A KL %
o 0% 10% 20% 10% 20%
G5 99.1240. 50" 92.50-0. 88" 91.58+1.53" 93. 32 92. 40
i 1| 98. 0440. 77° 97.5340. 53 95.5140. 63" 99. 48 97. 42
EA: Y
MR
N i 98.84+0. 59" 97. 64-0. 68° 94. 6840, 74" 98.79 95.79
R 98.374-0. 65" 93.6140. 87" 90.5041. 73" 95.16 92.00
1 97.3141.21° 82.1240. 35" 80. 67-0. 69" 84. 39 82. 90
5 95.6940. 13" 95.174-0. 54° 87.0340. 19" 99. 45 90. 95
o
SEES
2R 98. 6340. 50° 97.1540. 77° 90. 94+0. 73" 98. 49 92. 20
RIRH 97.824+1. 25" 83.0842. 01" 82.16+1. 06" 84.93 83.99
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5 3 2 0 A 0 1 6 AV B R A Rl
) I S 25 ik B A B 6 R BB A 38 0 B R AIK . 7
10%6 f H BE a6 R, 5 06 B EL, BT A 5 Al A i 2 38
HR Y B E AT (P<T0.05), S a3 1 )1 AR 4E 1)

- 2o 3R 5 R OOH R0 i, 3 BT B0 A BT TR, O
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%5 AABEFNSELBEURMETEMETHHAESE

Table 5 The chlorophyll content of different tall fescue and perennial ryegrass varieties under drought stress

f—_— - MRS/ (mgg ) XTI LR H R/ %

o 0% 10% 20% 10% 20%

e 1.66+0.18° 1.2440.08" 0.84+0.05" 74.91 50. 79

ot Gl 1.5240.09° 0.99+0. 02" 0.64-+0. 05° 65. 60 42.53

ML

DS 2.11+0. 30° 1.2140.01° 0.72+0.12" 57. 68 34. 24

FLk 2.66+0.19° 1.4640.21° 0.80-+0.11° 54.93 30. 24

e K 1E 1.3540.08° 0.88+0.11" 0.36=0. 04 65.13 26.92
SESH

g 1.4340. 04" 0.66=+0.02" 0.4740.04° 46.58 33.10

K 1.31+0. 05 0.64-+0. 04" 0.4740. 06° 48. 44 35. 81

IR 1.8440.03° 0.78+0. 04" 0.46-+0. 07 42.44 25. 24

2.6 TEBENEFEHRFR_EBSEMNHM

MDA J2& 4l Jif 5 57 2ok S804k 19 7 9, 7T DL s i A )
B W I AE AR BE . 7E 10060 YR EEIERAE T BR A Rh
LA HAR TR RS R B MDA & B B
FIIM(P<<0.05) Horbr, s Bl )1 F 4% 40 19 MDA &
R R R R X AR /N L SR SR A TR . 2096 Y
FE AR, 4 5 R MDA & &3 B 7T (P<
0.05) . WO HT PR G AR RO V i Bt B
PER S (R 6)
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T, AN TR BB A AR ) AR AR AN LR A
KR AR AR N T A SRR b A (E B SR
Ja PR, TR B R R AT R R R s . R
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R6 TRBRFEFMEFLERZERMETEMETHNR _BEE

Table 6 The Malondialdehyde content of different tall fescue and perennial ryegrass varieties under drought stress

9/ (pmoleg™")

ARG 5 4/ %0

R i

=

0% 10% 20% 10% 20%
o 1.53+0. 25 4.49+0.37 12.99+1.53° 293. 58 849. 04
) [l 1.66-+0. 23 4.184+0. 25 11.33+0.70° 251. 37 680. 86
EACRE Y X! X
IR HL 1.54+0. 24¢ 5.2740.13 14.72+0. 68" 342.08 955. 26
g 1.0540.18° 5.49+1. 23" 15.66+1.43° 522. 36 1490. 26
Ktk 1.0040. 06° 6.81+0. 29" 18.4240.65° 683. 66 1850. 66
S Ak 0.8640.12¢ 2.9740.43" 11.01+0. 65 346. 39 1282. 86
SR
SR 1.06+0.10° 4.96+0. 58" 17.38+0. 96° 469. 03 1642.97
RHH 1.07+0.07¢ 6.41+0.80" 18.5140.73" 601. 65 1737.09
KT FABEFNSFEEEEZERMRAEEHSESIEN

Table 7 The comprehensive evaluation of drought resistance of different tall fescue and perennial ryegrass varieties

BB o il 10% 20% SRR T 44
g 0.772 0.760 0.766 1
[l 0.703 0.795 0. 749 2
EACE P
DAL:ES 546 0.548 0.547 4
B 0.431 0.432 0.431 6
HE 0. 487 0.187 0.337 7
. AR 0.536 0. 589 0.563 3
SESE 2
E 0.525 0.392 0. 458 5
R 0. 366 0.174 0.270 8
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Evaluation of drought resistance of cold season turf
grass tall fescue and perennial ryegrass

XIONG Xue"*,DONG Jian-xin"*, GAO Si-nan', WANG Xin-ran'
(1. Hebei Minzu Normal University, Chengde 067000, China ;2. Key Laboratory of Botany (Hebei Minzu Normal
University) State Ethnic Affairs Commission , Chengde 067000, China)

Abstract: [ Objective] The effects of drought stress on turfgrass and the selection of turfgrass varieties with
strong drought resistance were studied [ Method]Four varieties of cold season turfgrass Festuca arundinacea and Lo-
lium perenne were selected, which are suitable for northern China. The growth rate, appearance, biomass, leaf relative
water content, chlorophyll, malondialdehyde content and other growth and physiological indexes of various varieties
under different drought stress intensity were measured and analyzed by using 10% and 20% PEG— 6000 simulation
tests, respectively. The stress degree of turfgrass was comprehensively assessed by membership function method.
[Result] The growth and performance of different turfgrass varieties under drought stress were inhibited to some ex-
tent, the relative water content and chlorophyll content decreased , and the malondialdehyde content increased. [ Con-
clusion] Through comprehensive evaluation, the order of drought resistance of each variety was as follows: Lvtuo™>
Lichuan™ Jiaozhan™>Lightning™ Rebel IV >>Tailu™>Jinghua™> Rebel V .

Key words: cool-season turfgrass;drought resistance ;drought stress; comprehensive evaluation

(RERE ETH)



