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Abstract; Survival and death percentages of seedlings of Stipa bungeana Trin., Eragrostis spectabilis
(Pursh) Steud., Pennisetum alopecuroides (1.) Spreng., P. alopecuroides  Little Bunny’ , Calamagrostis
brachyiricha Steud., Arundinella hirta ( Thunb.) Tanaka, Achnatherum extremiorientale (Hara) Keng, A.
splendens ('Trin.) Nevski and Andropogon scoparius Michx. were analyzed by sand culture method under
0 (control), 5, 10, 15, 20 and 30 g - L™' NaCl stress, and their salt tolerances were assessed according
to plant death percentage, NaCl concentrations inducing survival or beginning dead of plant and cluster
analysis result of six growth indexes under 5 g - L' NaCl stress. On the basis, change of growth indexes
of A. splendens with the strongest salt tolerance under NaCl stress was analyzed minutely. The results
show that according to plant death percentage, NaCl concentrations inducing survival or beginning dead of
plant and cluster analysis result of growth indexes, salt tolerance of the nine grasses tested can be
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assessed. Although their assessment results are not completely same, but appear similar trend.
Combining assessment results based on above three methods, salt tolerance of the nine grasses are
classified into four grades: Achnatherum splendens is the strongest; Pennisetum alopecuroides, P.
alopecuroides * Little Bunny’ , FEragrostis spectabilis and Stipa bungeana are stronger; Andropogon
scoparius is middle; Calamagrostis brachytricha, Achnatherum extremiorientale and Arundinella hirta are
the weakest. Under NaCl stress, electrical conductivity in cultivating substrate and its leachate for A.
splendens increases gradually with rising of NaCl concentration. And response of different growth indexes
of A. splendens to NaCl stress is vary, in which, effect of NaCl stress on root length is smaller. With
rising of NaCl concentration, height, tiller number, root number, dry weight of stem and leaf, dry weight
of root and chlorophyll relative content of A. splendens all decrease gradually, while ratio of root-shoot
increases gradually. Under NaCl concentration higher than 10 g « L™, A. splendens seedling can survive,
while maintain growth under NaCl concentration lower than 10 g + L. Extremely high and extremely low
temperatures and change of electrical conductivity of cultivating substrate have a certain effect on growth
and salt tolerance of A. splendens seedling.
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Table 1 Death status and salt tolerance of nine species of ornamental grass under NaCl stress

N[5 Ak BRI AR BR SR T2

FHTETH/% "

ﬁﬁ*ﬁiﬁd Death number at different treatment times Average of d;ﬁ:;’:lth lﬁjﬁ%erance
15d 30 d 35d percentage

W B Arundinella hirta 32 39 40 100.0 55 Weak
T Calamagrostis brachytricha 4 33 36 90.0 559 Weak
VIR X B Achnatherum extremiorientale 0 29 36 90.0 55 Weak
T Andropogon scoparius 1 24 32 80.0 59 Weak
KAPEEL Stipa bungeana 6 25 29 72.5 4 Middle
T £, 1) JiE Eragrostis spectabilis 0 11 21 52.5 F145 Middle
IREEFE Pennisetum alopecuroides 0 17 42.5 EE Stronger
MR REBE P alopecuroides ‘ Little Bunny’ 0 16 40.0 B Stronger
K H% W Achnatherum splendens 0 0 0.0 Bk Strongest

D%ys AAbHLH (5.10.,15 .20 F130 g - L™" NaCl) #HFRFET- R A FH{E Representing the average of death percentage of five treatment groups with 5,

10, 15, 20 and 30 g - L™ NaCl.
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Table 2 Comparison of survival percentage of nine species of ornamental grass under NaCl stress with different concentrations

N[ b B AR AR (A 15 2/ %0

BERA Survival percentage of different treatment groups
Plant tested 0g- L 5¢-L7  10g-L7  15g-L7  20g-L7  30g- L
K F% T Achnatherum splendens 100.0 100.0 100.0 100.0 100.0 100.0
T €81 JB %5 Eragrostis spectabilis 100.0 100.0 100.0 37.5 0.0 0.0
KPEHL Stipa bungeana 100.0 100.0 37.5 0.0 0.0 0.0
T Andropogon scoparius 100.0 100.0 0.0 0.0 0.0 0.0
TR Pennisetum alopecuroides 100.0 100.0 62.5 87.5 25.0 12.5
CONRTIRER P alopecuroides ¢ Little Bunny’ 100.0 87.5 87.5 62.5 25.0 37.5
T Calamagrostis brachytricha 100.0 50.0 0.0 0.0 0.0 0.0
FEAR K F% B Achnatherum extremiorientale 100.0 50.0 0.0 0.0 0.0 0.0
BF iy B Arundinella hirta 100.0 0.0 0.0 0.0 0.0 0.0
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Rescaled distance cluster combine

1. ¥ ¥ Arundinella hirta (Thunb.) Tanaka; 2. KTFEE Stipa bungeana
Trin.; 3. T Calamagrostis brachyiricha Steud.; 4. Vi Andropogon
scoparius Michx.; 5. & 7R 3 % W Achnatherum extremiorientale ( Hara)
Keng; 6. IR BB Pennisetum alopecuroides (L.) Spreng.; 7. * INMRF R
B P alopecuroides * Little Bunny’; 8. AR 6, 1 JiE Eragrostis spectabilis

B

(Pursh) Steud.; 9. 247 ® Achnatherum splendens (Trin.) Nevski.

1 5g- L7 NaCl BMEREFTET 6 MEKIERNI HUEEHNE
REBEENITE

Fig. 1 Dendrogram of hierarchical cluster analysis of nine species of
ornamental grass based on six growth indexes under 5 g - L™ NaCl
stress
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TR D R AT R e B NaCl a6 4544 F 36 i K 5
R TR AT T W16 4 BT, IF X NaCl Jikaa 2514
TR AR IEIRIET T
2.2.1 FRBE MTRERLFT LS ERE S
ey A SR S XN A A S B AR X
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Table 3 Change of electrical conductivity in cultivating substrate and
its leachate for Achnatherum splendens ( Trin.) Nevski under NaCl
stress with different concentrations!)

NaCl Feltvie g /g - 17! S %/ds - m™'  Electrical conductivity
NaCl concentration HJF  Substrate B Leachate

0(CK) 0.09f 4.61f

5 0.38e 15.46e

10 0.49d 19.08d

15 0.61c 22.00c¢

20 0.79b 23.03b

30 1.08a 24.20a

VIR TR 1 BE SRR 4 0 K0 2% 5 W35 (P =0.05) Different
letters in the same column indicate the significant difference by ¢ test

(P=0.05).

2.2.2 NaCl M &8 FH A EAKIE>H AL
B B NaCl a8 Xof 22 4% s i AR R B s DL 3R 4.
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5 g+ L7"NaCl JBir38 X5 5 1 R A i ey L0 BE AR AR ER =X
I RAR A T B i A S E M /E A (P =0.05) 5 NaCl
IR E] 15 ¢ - L7, B R K Z 3 E A
il B AT BER ZEMFIAR A T R S s R LR I (3
A 18 H) M LT BA B (Bla g ) , BRARES, Hi
AR AR B E KT 10 g - L7 NaCl B8 4 2
ZH ;NaCl TR JEIRF] 15 ~30 g - L7, A K5 R
b 2 WAL 25 A B2 B) 2 S 2 T S AR
SR NaCl JT e vie B Ay 48t /5 00 25 e I L 45 Ak 24 2 )
S W E I, BARTE 30 g - L' NaCl B8 &0 F
% % RGOV RE AF G, 0 A NaCl it 2 3k B 7E
10 g « L' DU N R R LA T A GERRAE 1

I 4 38 AT UL . 8 0% w0 R AR AN [R) R 07 19 A R X
NaCl 38 1) i 17 3 Z8 A [] | 250t X6 NaCl k36 9 fsk
PER TR B NaCl J5T ik B B8 o8 2 R A A e L
TR K . Munns 25" {9 55 45 SR & 0 . NaCl Bhrad
FAET M AR R T S s B IR R Y AR
i S T AR AE KA Z 2052w, Uk, 6 bkaa mT L
SRR LB R, ARFSE Y, NaCl Ttk 2 A 5
20 g - L7V AL B AR e Lb 3 T, X S 4R T
SEUTURI BRI A AR A AT A R — S
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Table 4 Change of growth indexes of Achnatherum splendens ( Trin.) Nevski seedling under NaCl stress with different concentrations!)

. o Ay BER < % Fit/g  Dry weight = 4% AL
NCURRE g 1- filen  OFEC BEem BOREE S A i
. . Tiller Root Root 20} ! Ratio of Relative content
NaCl concentration Height = .
number length number Stem and leaf Root root-shoot of chlorophyll

0(CK) 22.3a 17.1a 15.5ab 45.5a 763a 663a 0.87c¢ 29.1a

5 13.6b 14.4b 14.8b 26.3b 388b 274b 0.71c 27.4a

10 11.2¢ 10.9¢ 14.3b 14.1c 297c 258b 0.87c 25.1a

15 8.7d 5.3d 16.0ab 12.4cd 72d 57c 0.79¢ 19.9b

20 9.0d 5.1d 17.0a 10.5d 49d 50¢ 1.02b 15.0¢

30 9.6cd 4.4d 17.0a 11.8cd 59d e 1.31a 6.1d

D RF) R R B R 4 KB 25 5 B35 (P=0.05) Different letters in the same column indicate the significant difference by ¢ test (P=0.05).
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225 R ER BRI MR W 7E AR PR 38 1 £R vk B2 K F 15
mmol - L_l( BSEER1.5ds - m™") B E B RE, Wi
VR R B9 VR Y0 AR B HE Y R ok B 0T 3k 60 ~
100 mmol + L' (L 5%6.0~10.0ds - m™) "', &
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M ( Paspalum vaginatum Sw.) ¥R 76 W [ F S8 5341 1Y)
AR RN —BHELER AN 36 d MY A K
It IR 50% (8RR BEAE g AE ) (0 Tt R B, A5 1 5
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“ Tifdwarf ") R 48 % [ Eremochloa ophiuroides ( Munro )
Hack.) |74 I 45 25 T 70 1 0 48 00 A T 2 80 £ 0 031
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RS 13.6 13.0 21.9 M1 27.7 ¢ - L' #5
PLZE o T R 509 A A i 4 19 1 A ) . b i, AR
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AR I3 A0 T A LA B P B T R B, AR, AR
WFFE T B 3 3 R A WU B g S AR 4 i X — A 45
T P LA e B g SEEG AR, S I R BRI R/NA
KA HABKES R RAEA ] ek,

WM AN TRV AFL ) BT 60 P T 7 32 1 [) — 2B B 2 A
AR T AT

EEEIFN SR I ER 7/ NIRRT gt P 7N
AR R PRBE 2% 5 A it R 2 A B —
FERFEZR . WNFH ( Lycopersicum esculentum Mill.) [T
R PR B A BF 8 G A/ T R B ELBAAR B £
HETRBE BT (18 °C ~25 C) s>, fEAR SR
18], R TR U 2 A 2R IO R LR i e s AR AR o 1
A AT BE SR A0 HF NaCl TR

WFFEAE SRR W] AR R FE AR PE T 38 AE AR A7 15 A
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