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Abstract
stage. [ Method ] Pot method was used to research the effects of different concentrations of NaCl stress on the five physiological and biochemi-
cal indexes of chlorophyll (Chl) content, malondialdehyde (MDA) content, soluble sugar (SS) content, proline (Pro) content and catalase
(CAT) activity of 14 L. perenne cultivars at seedling stage. And salt tolerance of the 14 perennial cultivars were comprehensively evaluated by
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[ Objective ] To research the physiological responses of 14 cultivars of perennial Lolium perenne L. to salt stress during seedling

membership function method. [ Result] With the increase of salt stress concentration, chlorophyll contents in different cultivars decreased,
and MDA content showed upward trend in general. There were no rules for the change trend of soluble sugar content. Proline content in-
creased, catalase activity decreased firstly and then declined. Salt tolerance of different cultivars from big to small was in the order of Caddy
sand, Fairway, Tianma, Pickwick, Newspeed 2, Quanshun, Jinpaimeidali, Debeijipin, Qimeng, Accent, Raytheon 4, Goalkeeper,
Tornado, Doctor. [ Conclusion] Caddy sand showes relativley good salt tolerance, which can be extended in lawn planting in Ningxia saliniza-

tion area.
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Table 1 Effects of salt stress on the chlorophyll contents of different cultivars of perennial L. perenne mg/g

=¥ £y B Salt concentrations // %
Cultivars 0.3 0.6 0.9 1.2 1.5
PETEEY Pickwick 2.50 abcABC 3.01 abcdABC 2.27 abcAB 2.80 abcAB 2.26 abcAB
JE 8 Qimeng 2.70 abAB 3.06 abcABC 2.42 abcAB 3.20 abAB 2.30 abcAB
T8 E A% & Debeijipin 2.30 abcABC 2.18 cdeBC 1.73 cAB 2.57 abcAB 1.89 bcAB
l#EP Caddy sand 1.82 bedABC 2.00 deC 2.06 bcAB 2.50 abcAB 2.54 abcAB
51151 Goalkeeper 3.12 aA 3.02 abcdABC 2.82 abcAB 1.74 ¢B 2.50 abcAB
54 4 Raytheon 4 1.78 bedABC 3.94 aA 2.69 abcAB 3.65 aA 3.06 aA
Jo 4 X Tornado 1.08 dC 2.87 bedeABC 2.23 abcAB 2.47 abcAB 2.40 abcAB
2)li Quanshun 2.26 abcABC 1.93 eC 2.62 abcAB 1.79 ¢B 1.54 ¢B
4355 Jinpaimeidali 1.98 bedABC 2.00 deC 2.18 abcAB 2.57 abcAB 2.37 abcAB
Hr# 2 5 Newspeed 2 2.19 abcABC 3.41 abAB 2.28 abcAB 2.89 abcAB 1.88 hcAB
K Tianma 2.66 abAB 2.54 bedeBC 3.29 aA 2.44 bcAB 3.04 aA
BRIA Fairway 2.34 abcABC 2.12 cdeBC 1.64 cB 1.86 cB 2.76 abAB
A Accent 2.35 abcABC 2.42 bedeBC 3.13 abAB 2.38 bcAB 2.04 abcAB
[#i+- Doctor 1.51 edBC 2.41 bedeBC 2.37 abcAB 2.59 abcAB 2.40 abcAB

EE  FFIARVNG FHREFRAE 0.05 K225 B3, RIFIARIRE TR 0. 01 K- 225040 2%
Note : Different lowercases in the same column indicated significant differences at 0.05 level;different capital letters in the same column indicated extremely
significant differences at 0.01 level
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Table 2 Effects of salt stress on the MDA contents of different cultivars of perennial L. perenne pmol/g
A W EF Salt concentrations // %
Cultivars 0.3 0.6 0.9 1.2 1.5
JC 7, Pickwick 0.011 2 aA 0.007 7 cdeAB 0.005 8 cdBC 0.007 5 bedeBC 0.010 2 aA
JE ] Qimeng 0.007 3 bedBC 0.007 5 cdeAB 0.006 6 abcABC 0.007 9 bedeABC 0.007 8 bAB
b4 & Debeijipin 0.003 5 eD 0.010 0 abA 0.006 7 abcABC 0.007 3 bedeBC 0.007 3 bcAB
laErh Caddy sand 0.006 7 cdBCD 0.008 8 abcdAB 0.006 0 bedABC 0.007 1 cdeBC 0.006 9 bcAB
51151 Goalkeeper 0.006 5 cdBCD 0.009 5 abcAB 0.006 4 bcABC 0.010 3 abAB 0.007 3 bcAB
E 4 4 Raytheon 4 0.009 8 abAB 0.010 4 aA 0.008 3 aA 0.011 8 aA 0.007 7 bAB
.4 X Tornado 0.006 8 cdBCD 0.008 4 abcdeAB 0.006 8 abcABC 0.010 0 abcAB 0.005 2 cdBC
42JIi Quanshun 0.008 5 bcABC 0.006 5 eB 0.007 1 abcAB 0.008 3 deABC 0.005 2 cdBC
435 Jinpaimeidali 0.007 6 bedBC 0.008 1 bedeAB 0.007 7 abAB 0.006 7 abedBC 0.007 2 bcAB
Hrik 2 5 Newspeed 2 0.006 9 c¢dBCD 0.008 0 bedeAB 0.008 3 aA 0.009 2 abcdABC 0.007 5 bcAB
K L Tianma 0.008 2 bedABC 0.008 3 abcdeAB 0.006 8 abcABC 0.006 2 deBC 0.003 5 dC
ERIE Fairway 0.005 6 deCD 0.008 3 abcdeAB 0.006 6 abcABC 0.006 9 deBC 0.008 3 abAB
A Accent 0.006 3 cdBCD 0.006 8 deB 0.004 4 dC 0.005 7 eC 0.008 5 abA
1+ Doctor 0.007 2 bedBC 0.006 6 deB 0.005 7 cdBC 0.007 0 cdeBC 0.008 8 abA

T AP RING FHREFRTE 0. 05 JKF-225 B3, RIS AR FRERRTE 0. 01 JKF-22 54 3%

Note : Different lowercases in the same column indicated significant differences at 0.05 level ;different capital letters in the same column indicated extremely

significant differences at 0.01 level
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Table 3 Effects of salt stress on the soluble sugar contents of different cultivars of perennial L. perenne ne/g
SRR EhHEF Salt concentrations // %
Cultivars 0.3 0.6 0.9 1.2 1.5
PCTEEY Pickwick 0.77 abA 0.62 eCD 0.76 bedeAB 0.49 bB 0.26 eF
Ja# Qimeng 0.79 abA 0.59 eCD 0.92 abcAB 0.45 bB 0.98 aA
AL A Debeijipin 0.89 abA 0.64 deBCD 0.89 abcdeAB 0.41 bB 0.84 abcABC
TP Caddy sand 0.88 abA 0.40 eD 0.86 abcdeAB 0.42 bB 0.91 abcAB
SFI] 5% Goalkeeper 0.80 abA 0.87 cdABC 0.86 abcdeAB 1.01 aA 0.76 beBC
THH# 4 Raytheon 4 0.87 abA 1.05 abcA 0.94 abAB 1.16 aA 0. 83 abcABC
Jg 4 X Tornado 0.79 abA 1.16 aA 0.85 abcdeAB 1.23 aA 0.75 beBC
42JIi Quanshun 0.83 abA 1. 14 abA 0.90 abcdAB 1.07 aA 0.67 ¢cCDE
42 3€35 ] Jinpaimeidali 0.80 abA 0.97 abcAB 0.71 B 1.12 aA 0.50 dDE
Bk 2 5 Newspeed 2 0.86 abA 0.96 abcAB 0.97 aA 1.09 aA 0.49 dE
KL Tianma 0.97 aA 1.05 abcA 0.82 abcdeAB 1.03 aA 0.70 ¢cBCDE
ERIE Fairway 0.82 abA 0.97 abcAB 0.73 deAB 1.01 aA 0.52 dDE
Z I Accent 0.72 bA 0.88 bcdABC 0.73 deAB 1.10 aA 0.74 beBC
{#-+ Doctor 0.83 abA 1.00 abcAB 0.75 cdeAB 1.00 aA 0.72 ¢BCD

T ISR NG FRFRIRTE 0. 05 /K225 B2, WP RIS FRERZRE 0. 01 /K22 il i 2
Note : Different lowercases in the same column indicated significant differences at 0.05 level ;different capital letters in the same column indicated extremely
significant differences at 0.01 level
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Table 4 Effects of salt stress on the proline contents of different cultivars of perennial L. perenne

pe's

R EEHFF Salt concentrations // %

Cultivars 0.3 0.6 0.9 1.2 1.5
PETE Y Pickwick 451.01 abAB 208.39 dC 570.61 bedBC 290.64 eC 1.390.41 abcA
Ja T Qimeng 236.57 cdBC 316.70 cdBC 591.15 beBC 653.82 bheBC 1 304. 14 abcA
TEJLHL 5 Debeijipin 313.40 bcABC 311.08 cdBC 391.48 cdeBC 511.41 cdeC 946. 33 abcA
&) Caddy sand 299.47 beABC 232.90 cdC 212.51 eC 632.61 cdBC 1 698.70 aA
SFI] 5L Goalkeeper 86.04 dC 204.94 dC 533.63 bedBC 624.56 cdBC 803.91 bcA
HH# 4 Raytheon 4 335.23 bcABC 540.96 abAB 776.89 bB 1569.04 aA 1 693.13 aA
.4 X\ Tornado 241.93 cdBC 186.43 dC 268.95 deC 558.99 cdeBC 977.04 abcA
42JIi Quanshun 228.56 cdBC 303.70 cdBC 386.62 cdeBC 320. 11 deC 1 565.10 abA
4R JE R A] Jinpaimeidali 262.71 bedBC 515.98 abAB 204.50 eC 468.24 cdeC 728.13 cA
Bk 2 5 Newspeed 2 174.28 cdC 597.48 aA 1 386.06 aA 476.01 cdeC 1 219.86 abcA
K5 Tianma 155.41 cdC 437.85 abcABC 389.01 cdeBC 566.40 cdeBC 1 038.89 abcA
BRIE Fairway 298.82 bcABC 300.25 cdBC 273.17 deC 407.28 cdeC 686.72 cA
S Accent 544.11 aA 535.03 abAB 305.42 cdeC 715.10 beBC 1 277.25 abcA
# -1 Doctor 329.54 bcABC 387.40 bedABC 255.74 deC 946.28 bB 1 375.85 abcA

T (AP RN FREIRTE 0. 05 JKE2250 B3, AR RIS FRERIRTE 0. 01 /K22 5 3%

Note ; Different lowercases in the same column indicated significant differences at 0.05 level;different capital letters in the same column indicated extremely

significant differences at 0.01 level
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Table 5 Effects of salt stress on the catalase activities of different cultivars of perennial L. perenne mg/ ( g+ min)
R EhHeF Salt concentrations // %
Cultivars 0.3 0.6 0.9 1.2 1.5
PCFEIE, Pickwick 2.79 abcAB 6.75 aA 10.47 aA 14.14 aA 2.46 bAB
Ja i Qimeng 3.67 abcAB 5.29 abcABCD 3.64 bedeBCD 10.66 abAB 3.28 abAB
510 1% 5 Debeijipin 4.70 abAB 5.91 abAB 4.91 bedeBCD 8.13 bcABC 2.71 bAB
HLAEVP Caddy sand 3.49 abcAB 2.82 defEF 5.29 bedeBCD 5.21 cdBC 4.19 abAB
SFI] 5L Goalkeeper 5.23 aAB 6.35 aA 7.05 bABC 3.54 c¢dBC 3.60 abAB
FE 1 4 Raytheon 4 3.76 abcAB 5.69 abABC 2.03 eD 2.85 cdC 3.57 abAB
Je4: X\ Tornado 2.08 bcAB 2.28 efEF 2.79 deBCD 1.70 dC 2.38 bAB
42JIi Quanshun 1.55 cB 3.72 cdeBCDEF 3.06 cdeBCD 2.58 edC 3.84 abAB
4 JFE3RH) Jinpaimeidali 3.57 abcAB 3.18 defDEF 7.19 bAB 1.69 dC 5.70 aA
Bk 2 5 Newspeed 2 3.69 abcAB 3.34 defCDEF 3.99 bedeBCD 5.04 cdBC 1.79 bB
K5 Tianma 5.53 aA 5.69 abABC 6.18 bedABCD 7.29 bedABC 4.35 abAB
ERIE Fairway 5.31 aA 1.79 {F 6.50 beABCD 3.62 cdBC 5.86 aA
TR Accent 1.84 cAB 4.33 bedABCDE 2.21 eCD 3.74 ¢dBC 3.73 abAB
1#H+- Doctor 2.23 beAB 2.14 efEF 3.81 bedeBCD 4.82 cdBC 3.48 abAB

PR FE NG RN LE 0.05 K F22F B3, FSIARIRE FREFRTE 0. 01 /K V-2 Rl i 2

Note ; Different lowercases in the same column indicated significant differences at 0.05 level;different capital letters in the same column indicated extremely

significant differences at 0.01 level
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Table 6 The comprehensive evaluation of salt tolerances of 14 cultivars of perennial L. perenne
B A AT RR Comprf:hensive evaluation iAndex e L,Z_];;j({ﬁ P HE
Colttvars % T M R WA GLAILANEE Average membership  JF Rank of
Chlorophyll Soluble sugar  Malondialdehyde Proline Catalase activity function value salt tolerance
PETEEY Pickwick 0.87 0.50 0.64 0.32 0.42 0.55 4
JA 4 Qimeng 0.52 0.63 0.56 0.36 0.27 0.47 9
b4 & Debeijipin 0.52 0.53 0.68 0.29 0.47 0.50 8
L 1) Caddy sand 0.49 2.32 0.58 0.27 0.56 0.84 1
SFI1 5% Goalkeeper 0.35 0.41 0.40 0.51 0.46 0.43 12
FHEH 4 Raytheon 4 0.43 0.46 0.42 0.48 0.42 0.44 11
Jo.4: X Tornado 0.37 0.47 0.42 0.33 0.50 0.42 13
42JIi Quanshun 0.71 0.58 0.54 0.25 0.61 0.54 6
4 EAA) Jinpaimeidali 0.60 0.54 0.51 0.44 0.47 0.51 7
B 2 5 Newspeed 2 0.57 0.47 0.64 0.49 0.55 0.54 5
K5 Tianma 0.58 0.65 0.62 0.41 0.50 0.55 3
BRIE Fairway 0.75 0.57 0.59 0.29 0.60 0.56 2
TR Accent 0.59 0.47 0.30 0.38 0.53 0.46 10
#+ Doctor 0.31 0.44 0.49 0.36 0.43 0.40 14
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