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VA J3E ALb X e P ARL A A AR A B R 45 SRR T T U BT R M e A VB U A AR I B AR AR R et
Jr AR K A AR AR A RCRAE 600 mmol/L ik BE AL FE 36 d B 43 R R T 52.296,76.2%0,62. 1%,
59. 400 72. 9% HAXT B SR I E 71500, A 3 AN RERIA LU , i 5 28 A% 48 AR A BB 4 R K 1 KT L B0
T B A X AR /1N 5 285 2K BE T ER M YK 22, 600 mmol/L i 4b B 36 d B [ W 5 A X A= 4 26 B A R A K R i 4
B A R M R T 85.2%,85.3%.70.5%,73. 9% F1 49. 3% AN B 3R T 81, 8% . 5 T I #5414 T
M s T R R S PR 22 1 T 25 R ANMEAR B .76 600 mmol/L $h ¥k B AL FE 36 d B .2 Fh A B4 TR AR T HEE 0. 1545
FERRBE RPN RA L FEITFROAIE ., AT 36 d B KA KR S b A B BE A T R S AR LUAE KR R R S0 1
1k 10 (L 1) 0 A A 5 SR AT 4 A Bl 1 TS R 180 82 0 A A < B HE 222, 4 mmol /L, TR K 232, 4 mmol/ L, 45 2k
374. 8 mmol/L FIfEE &M 474. 0 mmol/L,
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FLPPROTE R E N IR 2 AT s I R R A 2 O A et s B B A W] = L 100,200,300,400,
500 1 600 mmol/L ) NaCl ¥ #E47T DR E AL 3, Eh AL PR 3 YR E A&, AN TR AL R X B, 4k 96 4,

AR A0 SN K 2R AR BT 1 3 T B 100 4 B L 21 2 PN R B 5 4 T A S BB L 1 2 N R v B Y 5] — B SR R A
R LT IR AN K B 2 MR RIRE K Y 80 Vo B R A Sy kg HE B A 5 K it AR o L AL BT IR S R R N A AT
FREE I FH 248 K b 78 B 28 006 28 2 458 2 1 7K 4 o 0 A PR B AR 4t . 7ESh AL RS 95 6,12,18,24,30 Al
36 RHFATHE AR A
1.3 wMZ3|B 5 sk
13,1 FPPEIWFE B, S MEE NTEP (4R, DRI 60 858 U 3 — PR AT PF 4 . el i
N9 P IE TRy 0 90,6 Oy ] HE 2 1 IE P R
1.3.2 AKE JHE RN G &R R A I B A & B . AR AR AR KR KN R LB B PP R A i $h B 7 . A
X A K A = A P AR R R /X R A K BE X100 %%
1.3.3 R AHXTE KR BOEEEM AR5 (5~10 AN A vk & 1] 5256 % T R m K4y SE BV T v 2 —
() KPP L 51 (W) 5 SR JE i R AR 28 1K X b B DB 5 h AR RN e (W) s 5 78 105 C R AL AR
F14% 30 min, SOCHET 24 h Jg R HE T HEWd), tHEAX: RN EGKE=Wf—Wd)/ (Wt —Wd) X
100%
1.3.4 FREYE  FIAEXS o S 38 00 R /N R 3 A B B8 32 13 3 A R 32 . SR T HL o8 i ORI DAk i . B I A A 3
N BERLEY T IR A TS HE A A vk A B SE B % . A B oK i 10 mL 2B 1K IR
A S0(S0<C0. 4) 3K i FHZE K e FHW R 40+ i - B iy 7K 43 SR JE HERR AR 0. 2 g BY B 1 em By /N B,
BT SR AR L IR 24 ho SRS T DDS-320 Bk i H S 2R AN (b I R AN B A B A | AR ) I
HLE ST, PRI B F g kK b 30 min DIRIEAYI AL B EH B RKBSHEZER RS E BT
PO (8 S2., HXFHL % (L) = (S1—S0/S2—S0) X100 % ,
1.3.5 Jefb2eseE H OSI-FL BUM2% 2 9000 E .
1.3.6 M&REEH A CM-1000 FH5 2028 R {17 & .
1.3.7 TR BE MG E  AEY 0 A K T R B8 O 0 A R AR AR BRI ST DU ) A K s )
T R 50 26 I 14 e 5 R S LT R BAE . AR 3 5 DA SR AR B 36 d IR A K R AR BRAE BR EAT 40T AR
[) b e B2 Dy 18 78 e Ol (8005 5 R U Y i R (15 Sy R 4 32 HO BT A (6. 0) o ARRE AR R i e AR
KA S R AR BOROG AL 2= BRI LU B B0 IR 50 20 4 43 0 SR AT 4 A4S BRI TR £ 1A .
1.4 HEHH

K F SAS B AT T 2250 Kt/ 3 25 SEERS I (LSD ) (P<C0.05), & T B B VLT 15 46 1 7R 4% 26
e T Ab [ 0 A % R A K 25 S R AR R R AE B3R B AR LSDO. 05 iy ke,
2 HRE5HMH
2.1 AP ERERMNRTH A

A& RAE 100 F1 200 mmol/L iy ik B2 AT H 5t & 19 42 fb A 35 (& 1), L 300 mmol/L FF 1 A 5K
H I 5 & 5k 22 5 35 K F- (P<<0. 05) , #£ 500 mmol/L 4bFE {955 18 K I 600 mmol/L ZhFEMEE 12 K. HH K H
DT TR O, Ml A R I, fBf v B BT i A9 48 bt 3 ml A 58 RIEA — 3. W42 BAE 100~300
mmol/L By Eh Wk JEAL BT . H I BT & A2 46 A 235 . A 400 mmol/L 4k . H U 57 5 35 22 57 @ 3% /K F- (P<<0. 05),600
mmol/L #hyk FEAL I 36 d i, HIW ST & MRER 4.3, FRET 52.2% . S526% M\ 400 mmol/L JF 1 . H Ml 57 & ik
2 5 5 K (P<<0. 05) ,600 mmol/L $hi BEALFE 36 d If, 452655 & FRER 1.3, FFE T 85.2% ., X4 4
FR T EAT LR AT DA Y T A L T i A R Ok S 2 R T ORI A R T e 2=
2.2 M ERFAKRG YA

T 5 KA AR R 1 T B R EE AN 200 mmol /L i) £k ¥k B 40 BT 4 42 3k 12 3 2% 5 (P<<0. 05), 500 mmol/L
RV B AL PR A 18 K A& 600 mmol/ L £h ik BE AL FRAYEE 12 K, A 5% KAHXS A KR RS 0, i 5 5L 2 A6 B8 (1A
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2) . T S — B B B A X R K T e B R A 200 mmol /L ¥ 4 36 i 5 % 22 5 (P<20. 05) . 7E 500
mmol/L 457 B AL SIS 55 18 % 600 mmol/L £k B ARSI IS5 12 ¢, (5 BAS A K F I 51 0, g1 46 LM
100 mmol/ L JF A4 « KX /8 Ko 3 0 W i FE 42 63 3 22 5% (P<20. 05) . 4E 600 mmol /L £h ¥ AL FRAY 36 d. i i
IR A KR T T 76, 2% . 4525 81 M 400 mmol /L £ v B b F I o B A 1K 36 1 F e U 2 4 7 ik 3%
% 5 (P<20.05) . {£ 600 mmol/L #h Wk B ALBHAY 36 d. 45 K BA R A KA T I T 85.3% . xF 4 ANBURIAT A A K
ST HL e 5 080 4 PTG 9 W S0 o T 42 B 6 o P g 45 2 8, 2 B 25 1y T B R {4 28

M0 —HBH-100 €9—200 ——300 —&— 400 —A— 500 —@— 600 mmol/L
HHE K C.dactylonX C. transadlensis 12 r i 18 XL E. ophiuroides

I T T I

—_
3]

[ T I 111

o

(98]
H M| Jii & Visual quality

H M| Jii & Visual quality
N

0 6 12 18 24 30 36 40 0 6 12 18 24 30 36 40
L3 R # Days of treatment (d) A3 K H Days of treatment (d)
12 r IR E B P. vaginatum 12 r L2 7 matrella

r oo [ [ ] [ I I 0 I 1]

H M| Jii & Visual quality
H M Jii & Visual quality

0 6 12 18 24 30 36 40 0 6 12 18 24 30 36 40
L3 R H Days of treatment (d) A3 K # Days of treatment (d)
Bl AESERELENEFERNRENR I
Fig.1 Effects of salt concentrations on visual quality of 4 turfgrasses
e rh & Ak R H B 5 1 8 2 R A Ak BRI AN [ v B A 3 ) A1) 22 5 B A (LSDO. 05 B , [l Vertical bars indicate

LSD (P=0.05) for treatment comparisons on a given day. The same below

2.3 B EIRE et N AT EKE NP0

ERAL B 36 d I, 4 ASFRPE IR AR X K S AR 100 mmol /L #h v B2 i 7 ik 3] 2 2% 57 (P<<0. 05) (& 3),
W 4 S BRI I ARG B K X AR A e A e . ER AL B 36 d B Bl ER VR B B9 T L A4 A SR i R A X
F KB SR R B 2GR T2 500 mmol /LI, T AR A5 MR AR R A I AR K BT B R 0, REPERLAL TAE
TR, 1 VA 0 48 FRLRN 45 26 RO AE 500 mmol/L Rk B AL R, il 5 A X 85 K 2 4 B R T 58. 426 1 60. 926,600
mmol/ L i ¥ Vi 48 BN 45 2 B ik AR 5 K B 00 43 S0 R R T 620 106 R0 70. 500 . W LLE ML AE 4 A RERD g
ARy ARE 5 7K T R AR X 5008 o T 6 2 I i 0, A5 2R R s RS ORIV AR e I AR 5 K B R R AR TR
2.4 EMaxERF AR IHREN YR

M4 R AT L et s RS 20, AR 36 d. 1 5E R MR B AE 100 mmol/ L £h v B Ab B it
SRR HGA R 0 25 v (W 4) S5 2 5 AE 200 mmol/L I 3K 3] i % 22 5, 1 I 4 MUZE 300 mmol /L I 3k 3 i 3 22
S b B TR DR AR AG: T 11 ¢ 3R e ) 3 A ) 7 R PR T A AL ) P 2 K 0 R kAl e 1 B 18 . ER AL
B 36 d I, T ORME A R B R ok B A T i R R BRI T R Eh B D 500 mmol /L i, 2 Fh AT Y 4 K 4R
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BOHR T W22 0 BP0 LU B T 00 e R FT 45 228  f h VR JBE 1) O iy I R A s S W I T B 3 BT R R L
T 5 KRB A BN, I HAE 600 mmol/ L £k i BE AL BT 1 I8 48 BURIN 45 26 R S AR B30 I T 59. 4001
73.9%0 .2 R RS AL TAATEIRAS . BOHAD 3 S FERN I 48 B S R AR HOT e et L SR e R B iy, A5 2 Bl R
B e 0t R S R R R, T R e 22

M0 —HB-100 —€—20 —©—300 —k—400 —A— 500 —@—600mmol/L
H% K C. dactylon X C.transadlensis B4 & E. ophiuroides

I T © T = r r © 1 I T

AH XA K
Relative vertical growth rate
AH XA K
Relative vertical growth rate

0 - =X 0 X
0 6 12 18 24 30 36 40 0 6 12 18 24 30 36 40
&b 3 K 7 Days of treatment (d) Kb 3 K 2 Days of treatment (d)

WHIEE M P vaginatum G2k 5 7. matrella

x I I I 1 I I L_l

AAXT A H
Relative vertical growth rate
(%)

o
<)

ARXT A H
Relative vertical growth rate
(%)

o
=)

<

0 L 1 L 1 1 1
0 6 12 18 24 30 36 40 0 6 12 18 24 30 36 40

Kb ¥ K %7 Days of treatment (d) Kb K 7 Days of treatment (d)

B2 FAEHBRELENEFEEKHZN
Fig.2 Effect of different NaCl treatment on the shoot growth of turfgrass

2.5 HMAAEIRE R AT EN TG

2 RO IE PS I RO & 7t AR ER PSTTOB L= 80R 1928 4k S R 9615 5 g Pl R
b S WA A BARAS W] R R TGS R R AR SRAL I 36 d B, BE R vk B AL A FR R L4 S R R T R
FEAbF AR AR B R B B 5) o ORI AR B I 5 56 vk B 14 TH i e Ak 2E R B R B L 7E 500 mmol/L
(10 0 Ve 2 b BB S A 27 85RO TG VU A8 AR RN 45 28 FEAE 500 mmol /L )k i BE AL B S AL EROR 43 R
R 49. 3000 63. 300, MBI = ROR T M it 4528 50T AR 8018 o B0 5 0 5% RO Ak % R0 T e I
.
2.6 bl xFEIPE eb B KM R

AEFE 36 d B R BT K 4 A B R S 2 Y 5 B (P<<0. 05) (& 6) B AT FF & e L 9F H 4 A
FAPTE 100 mmol /L 1 £h i B b 2 B 4R 38 1) 25 57 3 7K SF- (P<<0. 05) , B B 4 A F {4 0T H, S 25808 6 Bk 36 1y g
PEACHR . FhAL B 36 d B, T ORI B B B ER Tk B f R ARG H S R T T L 7E 300 mmol /L B AR X H R
G357, 06 F 61, 206 . 32 B A of B 4% 3 R B LAl R T H L R Wk B 500 mmol /L B 2 i L [ AR X L SR | T
) B K BB TR BE VU A TR 4 20 B ER VR B 1) T e ARG H SR A S B R T e A T R L SRR
AR /1N VA Y 28 R AN 45 25 B AE 300 mmol /L ) £k vk B b LB , A X L 304Ny 37, 30 R 42. 4%, BE MK T H 5%
T FOEAG, B
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Fig.3 Effect of different NaCl treatment

B3

on the RWC of turfgrass
¥ FRR 50 B B B2 S L 3 R R R B (P<C0. 05) , R IA] v Indicate

O HE K C. dactylonXC.transadlensi
A BaEE ophiuroidess
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Fig. 4 Effect of different salt treatment on

the leaf chlorophyll index of turfgrass

data differed significantly at P<Z0. 05 with control, the same below

O FH K C.dactylonXC.transadlensi
A BB E. ophiuroidess

0.8 } } 0O B EEM P vaginatum 100 [ O W EM P. vaginatum a
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= 0.4 By
= 3 EE
R o2t N\ 5 3
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BS5 HBELEICINEITEMNREUERENFIN El6 HBELEIRINIEFEMNFEANESEHZN
Fig. 5 Effect of different NaCl treatment on Fig. 6 Effect of different NaCl treatment on
the Fv/Fm of turfgrass the electricity conductivity of turfgrass
2.7 @ B AT

A AN IR A 455 B 1k A v, 15 DA A= 4K sR AR 1 TR 6 BB SR/ (R 1) S B BH DL AR K B R R 50 0 i
P18 W E AR Ay 2 T Ao ) 0 S L B A RT L DR 4 A R A0 T R 1B 0E 23 0 O - Al B 222, 4 mmol /L, SR
232.4 mmol/L, 2526 374. 8 mmol/L,/EE B 474. 0 mmol/L,
3 g

FEYITE e 0330 22 00 S50 T R B S WK PRIME A= 0 REERBE IR L O 38T Bt I 4 2% Ml R 46 AR AR 2K 8L e
KFEAEY AR ZBE . ARTEIE R I B  EAb HR R 00 T iR B A B A () ) RE K L 45 R Y R R
FERT AR R AR S U] S R R R A . R ORIV A8 S 1 I BT AR X 2 K e i R A B v ) T R A ] A S
P RERGE B AL 36 d, $hH AR R T 300 mmol/ L iR BRI SR AR KON R BT £E 500 mmol/L £k
WREAL Y 18 d A1 600 mmol/L Fhfk BEAL Y 12 d, & 55 KRB A B2 09 H I BT 5 48 R R h 0, B PR RLIRFE T 4R
A 5 T T U 48 AN 45 2 R H I 5T St DR X A= R A6 BE 2 MR BE 110 T e B T 9 SE K TR R AR X 18 7E vk BE 600
mmol/L 43 36 d B . 2 Ffr s 75 4k 4 A7 15 R A S DT 156 B g Vi 28 LN 45 206 e LA 8 oo A T 12k

A4 A FEF R I AR 7K R RURE X H 3R AE 100 mmol/ L i) 4 BN A 38 ) W 35 2% S L BRI Mk BE X 4 A
B RE P L K Gy 38 R A HE i IR AT I R X 5 7K R AR ) A ML T A BT Bl R A A ) 52 A A

ek =
HB 2E
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Jolp 280 B A A 2 5 A I i A X 5 7K B T B R B 38 1SS S R AV 4 R A K 4 B4 R T A AR A K L 1 R K
A3 BRI A B RN SR S AN A AT 28 T 05 2R I A FE R ) A0 B o i Ak B el i Na®

WE BT BORT IR SR R R R L MU B R S ORI B R R

Table 1

=1

417 EM 36 d BERSHRE

i) & [ 13

Linear regression of four species parameters (measured at the end of experiment,

36 d after treatment) vs. salt concentration

B fip Turfgrass species

18 F5 Parameters

[a] 9 77 % Regression equation

[#{i Threshold (mmol/L)

H i Jii & Visual quality y=—4E—052>40.000 8x+8.678 6 261.4

A4 K it Growth amount y=0.000 2x*— 0. 283 2x+104. 81 232.4

fTER FH X} K H Relative water content y=4E—052?2— 0. 187 2x+86. 843 251.0
C. dactylon XC. transadlensis

-2 Z 48 %0 Chlorophyll index y=0.000 1a?— 0.785 5x+399. 84 295.4

S =R Fo/Fm y=—3E—062*— 9E—05x+0. 784 364. 4

i i Visual quality y=—3E—052?— 0.006 1x+9. 369 243.9

4 K& Growth amount y=0.000 1x2— 0. 265 2x+104. 03 222.4

R 5 E. ophiuroides A X4 7K i Relative water content y=4E—05x*— 0.202 1la+91. 622 246.9

-4 Z 458 8 Chlorophyll index y=8E—05x?— 0.978 1x+518 299.9

k25 % Fo/Fm y=—1E—062*— 0.000 8x+0.781 8 305. 9

H il 5 & Visual quality y=—1E—0522— 0.001x+8.912 7 488. 2

A K4t Growth amount y=—0.000 2x%*— 0.038x+101. 46 474, 0

WHEAER P, vaginatum FAXF 5 /K 7 Relative water content y=—T7E—052%— 0.058 7x+89. 784 499. 4

M43 Z 45 8 Chlorophyll index y=—0.000 7x*— 0.089 8x+493. 65 554. 3

Ak 2% % Fo/Fm y=—2E—062?+5E—05x+0. 766 2 551.2

H i i Visual quality y=—3E—052*+0.004 6x+8.738 1 418.0

A K& Growth amount y=—5E—052>— 0.115 3x+98.51 374.8

LEOKTE 7. matrella A X 7K Relative water content y=2E—0522— 0.126 4x+92. 961 404. 6

M2 Z 45 % Chlorophyll index y=—0.000 4x*— 0.455 7x+535. 82 440.0

etk 2wk R Fo/Fm y=—2E—06x240. 000 3x+0.759 5 496. 4

T T R B D H i R R 6, A AR T B 50 20 I SRA AR Wk BEAHL

Note: The salinity tolerance thresholds are the salt concentrations when the visual quality decreased to 6. and the other indexes decreased to 50 %.

M8 25 R B BB () SR 38 S R 2 Rl B, Marcum A1 Murdoch™ BF 5% & B, 1 5% KR 45 26 5 v i a3 A i
ok s R IR AR L ’71‘ oK B SRR H A h 2k I R R R B0 T A N R R S e R i R

(10 5 S8 N W T e 3 A T R 2 AR R 2 U5 ek W S e R S RN Nat /KT b i i 1 . A
WEoE 25 R Tif b aﬂﬂﬁb?’ﬁhﬁ%E‘Jﬂﬂ%%ﬁ‘éiﬁld‘ﬁt%&ﬁ%ﬁfﬁ*ﬁﬂE‘i7k§&iﬁciéﬂﬁﬂi%1ﬁ%,ﬁﬁ$ﬂﬁﬁ%
BB SR BRI EROR R AR K T R R E R T . 4 IR ZE T R AR Ab B 36 d B, B
PP LI R AR K i I 2 28R BIOR AL 25 03 A1 B 2 0 VA B 1 T 2 I T R R A A 1 B A R T Y
Fh e 5 T A E SRR B AE 500 F1 600 mmol/L £k ik B AL B 36 d B, 4R 2 AR B AL EROR it
FAXF K B RS O, AR HL 2 T B A K (E, U 2 B R E b T AR TR L i Vi I S RN 45 2k R R vk
600 mmol/L AbFH 36 d Bb 475 i 135 47 35 IR A5 g V5 20 AL Sk k8 L 0 B 4% 42 Ao A ) T R B S T R A N AR
AR AR B
A K 32 S ] e A T R I 38 08 25 A BN e R A T M 0 B D BE A R AR . AR RIS AR AR B 36 d B (1Y
05 6 b 5 Ak B AR Tk B Oy 2 B ST I U O AR L i JE R DA ZE K RE TR B 50 V0 SRS Y it R A Ry de /N B L TR T
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AATE DAy it 6 B 6D 1) A RE 48 B o B Jm SR A 4 /4> 55 P 19 T 6 B9 (B 0 O - 1 B K 232, 4 mmol/ L, R A B 222. 4
mmol/ L. 452655 374. 8 mmol/L ¥ #E A M 474, 0 mmol/L. th BL AT WL 15 42 MU £ P8 o . OO S5 26w 7
8 MM AR s Tt 55 0 B AH 25 AN O L ik 2 B e 22 o BT SR A B0 T 180 {150 W0 Dy A ] 56 skt e 3 5 ) ot 1 402 43 o Ay o
B 45 1 8

SE K
[1] Munns R. Genes and salt tolerance: Bringing them together[J]. New Phytologist, 2005, 167 645-663.
(2] ®wEH. LM dtat. PEFRL T RH: . 2000, 303.
[3] JH%7C, HAmss. NaCl Prigxf JLAN R =B R PP R g ma [J ], R 5B EE, 2005, (4): 66-69.
(4] PREE RUE, SREELE, S5 DORP I 2R B R R0 R a1 A R s i [T ], R0k Z 4. 2008, 17(5) ¢ 30-36.
(5] BRF. s, s A0 B A R R i S W3t s R 52 [T, ol K2 4. 2006, 45(5) : 85-92.
[6] Marcum K B, Anderson S J, Engelke M K. Salt gland ion secretion: A salinity tolerance mechanism among five Zoysiagrsss
species[ J]. Crop Science, 1998, 38. 806-810.
[7] Marcum K B, Murdoch C L. Salinity tolerance mechanisms of six C, turfgrasses[J]. Journal of the American Society for Hor-
ticultural Science, 1994, 119. 779-784.
[8] Maas E V. Salt tolerance of plants[J]. Applied Agricultural Research, 1986, 1. 12-26.
[9] Kuiper P J C, Kuiper D, Schuit J. Root functioning under stress conditions: An introduction[ J]. Plant Soil, 1988, 111. 249-
258.
[10] Miladenova Y 1. Influence of salt stress on primary metabolism of Zea mays L. seedlings of model genotypes[J]. Plant Soil,
1990, 123, 217-224.
[11] Qian Y L, FuJ M. Response of creeping bentgrass to salinity and mowing management: Carbohydrate availability and ion ac-
cumulation[J]. HortScience, 2005, 40: 2170-2174.
[12] Qian Y L, Wilhelm SJ, Marcum K B. Comparative responses of two Kentucky bluegrass cultivars to salinity stress[J]. Crop
Science, 2001, 41. 1895-1900.
[13] Suplick-Ploense M R, Qian Y L, Read J C. Relative NaCl tolerance of Kentucky bluegrass, Texas bluegrass and their hybrids[]J].
Crop Science, 2002, 42(6) . 2025-2030.
[14] Alshammary SF. Qian Y L, Wallner S J. Growth response of four turfgrass species to salinity[ J]. Agricultural Water Man-
agement, 2004, 66(1). 97-111.
[15] Levitt J. Response of Plants to Environmental Stress| M]. NewYork: Aedemic Press, 1980.
[16] Xu Q Z, Huang B R, Wang Z L. Differential effects of lower day and night soil temperatures on shoot and root growth of
creeping bentgrass[J]. HortScience, 2003, 38(3): 449-454.
[17] Fu ] M, Huang B R. Involvement of antioxidants and Lipid peroxidation in the adaptation of two cool-season grasses to local-
ized drought stress[J]. Environmental and Experimental Botany, 2000, 10: 698-710.
(18] E 718, IR1EE ., LDy, 5 MLl Ze M-S R YO ER LR L], &Pl AT5E . 2003, 21(4): 4-7.
(191 B, EEd&, XIET, 5. F 25 m AP & P B oo S a9 A B W LT ). ROk 244k, 2007, 16(6): 67-73.
[20] 07, BXECH:, #<3R, 5. NaCl P X e or K°  Na® iy sgma ()], B =4, 2007, 16(4): 21-24.
[21] Munns R. Comparative physiology of salt and water stress[J]. Plant, Cell and Environment, 2002, 25: 239-250.
[22] Lee GJ, Carrow R N, Duncan R R. Growth and water relations responses to salt stress in halophytic seashore paspalum eco-

types[J]. Science Horticulture, 2004, 104 221-236.



518 B 3 AL 237 2009 4F 199

Salinity stress responses and tolerance thresholds in four warm-season turfgrasses
LIU Yi-ming, CHENG Feng-zhi, WANG Qi, HU Yu-yong, WANG Zhao-long
(Institute of Turfgrass Sciences, Shanghai Jiaotong University, Shanghai 201101, China)

Abstract; Four warm-season turfgrass species [ Bermudagrass ‘ Tifdwarf” (Cynodon dactylon X C. transadlen-
sis), Centipedegrass (Eremochloa ophiuroides), Seashore Paspalum °Salam’ (Paspalum vaginatum ), and
Zoysiagrass (Zoysia matrella) ] were grown in PVC pots under a series of NaCl concentrations to study the sa-
linity stress responses of turfgrass growth and physiological parameters. Seashore Paspalum showed the best
salinity tolerance. The visual quality, relative growth rate, relative water content, chlorophyll index, and Fv/
Fm decreased 52. 2%, 76.2%, 62.1% ., 59.4%, and 72. 9%, respectively after 36 d at 600 mmol/L NaCl, but
the electrolyte leakage increased to 71.5%. The cell membrane damage in Seashore Paspalum was the lowest of
the three species. Zoysiagrass also showed good salinity tolerance, with decreases in visual quality, relative
growth rate, relative water content, chlorophyll index, and Fu/Fm of 85.2% . 85.3%, 70.5%, 73.9%, and
49. 3%, respectively after 36 d at 600 mmol/L NaCl, and with an increase in electrolyte leakage of 81. 8%.
Bermudagrass and Centipedegrass showed the lowest salinity tolerance with treatment of 600 mmol/L NaCl and
both species were dead after 36 d. The salinity tolerance thresholds of four turfgrass species were determined
using linear regression of plant growth rate against NaCl concentration. After 36 d treatment plant growth rate
was reduced to 50% of the control. The tolerance thresholds are Centipedegrass 222. 4 mmol/L, Bermudagrass
232. 4 mmol/L, Zoysiagrass 374. 8 mmol/L, and Seashore paspalum 474. 0 mmol/L.

Key words: warm-season turfgrass; salt stress; threshold salinity



