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Abstract: The changes of three growth indexes and six physiological indexes of seedlings of Cassia
Sfloribunda Cav., Amorpha fruticosa L., Hibiscus hamabo Sieb. et Zucc., Senna tora (L.) Roxb. and
Sesbania cannabina (Retz.) Poir. were determined and analyzed under NaCl stress conditions with 2, 4,
6, 8 and 10 mg - g”' by franctional irrigation method. And the tolerance of five plants to NaCl was
identified and comprehensively evaluated by correlation analysis method and principal component analysis
method (PCA) combined with subordination function method, and the growth critical NaCl concentration
(Cy,) of five plants was calculated by regression analysis. The results show that under 2—10 mg + g™
NaCl stress conditions, height increment and dry weight of whole plant of seedlings of five plants are
generally lower than those of the control, and generally decrease with enhancing of NaCl concentration.
With rising of NaCl concentration, relative conductivity, contents of chlorophyll, MDA, proline and
soluble sugar, SOD activity of seedlings of five plants are affected with different degrees, indicating that
the response of five plants to NaCl stress is different. And growth and physiological indexes of five plants
mostly appear significant or obviously significant correlation except MDA content. The comprehensive
evaluation value D obtained by PCA-subordination function method and Cj; all indicate that the tolerance
of S. cannabina and H. hamabo to NaCl is stronger, that of A. fruticosa and S. tora is weaker, that of
C. floribunda is the weakest.
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Table 1 Effect of NaCl stress on three growth indexes of five plant
seedlings")

NaCl FT it MRE KR em T FER/g M b
W /mg - g’l Height Dry weight of Root-shoot
Conc. of NaCl increment whole plant ratio

Fem- BB Cassia floribunda
0(CK) 26. 14aC 18.77aB 0.53aA
2 22.17aC 16.03aB 0.35bC
4 9.92bC 14.17bB 0.23bC
6 7.25bB 8.82cA 0.35bC
8 7.14bB 9.34cA 0.19¢C
10 6.08bB 8.37cA 0.24bC
LML Amorpha fruticosa
0(CK) 31.92aB 15.38aB 0.51cA
2 23.88hC 17.82aB 0.90aA
4 13.96bC 16. 14aB 0.91aA
6 13.55¢B 11.97bA 1.01aA
8 8.42¢B 12.83bA 0.89aA
10 4.63dB 9.86cA 0.97aA
WFIE AR Hibiscus hamabo
0(CK) 1.88aD 7.28aC 0.60aA
2 3.30aD 7.87aC 0.52aB
4 3.13aD 5.40aC 0.48bB
6 1.38aC 6.59aB 0.64aB
8 1.44aC 5.36aB 0.57aB
10 1.02bB 4.29aB 0.46bB
YLl Senna tora
0(CK) 39.08aB 10.03aC 0.27¢B
2 32.42aB 9.89aC 0.36bC
4 21.83bB 8.20aC 0.45aB
6 12.33cB 6.69aB 0.51aB
8 10.29¢B 4.42bC 0.54aB
10 5.83cB 2.49¢C 0.60aB
% Sesbania cannabina
0(CK) 75.44bA 23.18aA 0.18aB
2 88.67aA 24.08aA 0.13aD
4 78.29bA 20.90aA 0.12aC
6 58.75¢cA 11.67bA 0.12aD
8 61.43cA 11.68bA 0.12aC
10 54.08dA 9.33bB 0.13aC

V] B R TR /NS R R [ — R A R T b FRLH IR 22 S
(P=0.05) Different small letters in the same column indicate the
significant differences among different treatment groups of the same
plant (P=0.05) ; [ AR B9 KRS FH-E R R — 40 BLOR [F) A
Myla) 2% 5 g 3 (P =0.05) Different capitals in the same column
indicate the significant differences among different plants at the same
treatment group (P=0.05).
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Table 2 Effect of NaCl stress on six physiological indexes of five plant seedlings'’

g o Wof G/ % ES S
NoCl BRI /mg - ! TPRER PR
Cone. of NaCl Relative HH/mg - g
one. of N conductivity Chlorophyll content

& /nmol - g’l

[ [E=Nivd
TR/ g g
Proline content

AT
Tt/ pg g
Soluble sugar content

SOD 7%
/U - g’l

MDA content SOD activity

Y Cassia floribunda

0(CK) 10.12dB 4.03aB
2 11.69dB 2.96bB
4 30.01cA 3.00bB
6 31.02¢B 2.66bB
8 57.79bA 1.08¢D
10 76.97aA 0.73¢C
LML Amorpha fruticosa
0(CK) 20.56bA 5.46aA
2 15.70bA 6.12aA
4 13.05¢C 5.40aA
6 14.29¢C 5.35aA
8 13.69¢D 4.74bA
10 27.28aB 3.29cA
W AN Hibiscus hamabo
0(CK) 8.65aB 2.65aC
2 7.30aC 2.75aB
4 9.49aC 2.86aB
6 6.86aD 2.35aB
8 8.48ak 1.84bC
10 8.53aC 2.08aB
B Senna tora
0(CK) 3.64dC 2.53aC
2 5.21dC 1.84aC
4 18.98¢B 1.51bC
6 53.22bA 1.26bC
8 50. 14bB 0.98¢D
10 74.35aA 0.69¢C
¥ Sesbania cannabina
0(CK) 4.58eC 2.51aC
2 8.40dB 2.44aB
4 13.52¢C 2.48aB
6 13.02¢C 2.18aB
8 20. 18bC 2.79aB
10 25.40aB 1.78bB

22.10aA 0.17cA 71.15aA 520.64bB
11.61bB 0.24cA 55.42bB 476.68cB

9.75bB 0.21cB 25.94¢B 426. 14dC
11.01bC 0.33cC 30.12¢C 545.27bB
10.81bC 0.83bB 25.42¢D 460.71dB
15.00bB 1.93aA 16.91cC 610.72aA
26.91aA 0.29cA 80.90aA 657.01aA
16.83bB 0.26cA 84.68aA 683.00aA
32.13aA 0.31cB 94.05aA 664.71aA
19.72bB 0.50bB 90.75aB 610. 04bA
12.15bB 0.49bC 80.06aB 564.42cA
14.08bB 1.79aA 88.65aA 592. 14cB
26.85dA 0.19aA 38.69aB 396.10cD
29.13cA 0.18aB 24.39¢C 342.03dC
34.99bA 0.34aB 25.38bB 417.97bC
31.77cA 0.26aC 29.92bC 506.06aB
40.08aA 0.22aD 43.86aC 456.24bB
46.36aA 0.26aC 50.56aB 405.21bD

3.58bB 0.32dA 29.51bC 464.92aC

8.52aB 0.40cA 32.78aC 488.18aB

9.76aB 0.55cA 34.02aB 489.78aB
11.03aC 0.71bA 39.37aC 484.36aC
10. 12aC 1.01aA 37.39aC 465.56aB
15.32aB 1.12aB 45.74aB 472.25aC

5.29¢B 0.10aB 52.85¢cB 645.06aA
13.13bB 0.13aB 83.96bA 633.00aA
16.22aB 0.11aC 105.21aA 634.67aA
17.25aB 0.09aD 117.42aA 438.31cD
19.27aB 0.16aD 106.03aA 576.37bA
21.64aB 0.19aC 76.99bA 654. 11aA

D EF) d A 6] 19 /NG B R R — ) A R Ak BR2H 8] 2% 55 .35 (P = 0. 05) Different small letters in the same column indicate the significant
differences among different treatment groups of the same plant (P=0.05) ; [FF)F AR K KE FH: 2R Rl — A BRI AE Y A 22 53 8.3 (P=0.05)

Different capitals in the same column indicate the significant differences among different plants at the same treatment group (P=0.05).
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Table 3 Correlation analysis of growth and physiological indexes of five plant seedlings under NaCl stress condition'

kR FXZREE  Correlation coefficient

Index HI DW RS ST RC Chl Pro SS MDA SOD
HI 1.000

DW 0.707 s 1.000

RS -0.597 =+ -0.181 1. 000

SI -0.332 -0.388 %  -0.031 1.000

RC -0.313 -0.391 %  -0.062 0. 823 s 1.000

Chl 0.007 0.495 % 0.574 #x —0.406 %  —0.502 s*x* 1.000

Pro -0.425 %  -0.391 = 0.244 0.749 #x  0.770 *x -0.346 1.000

SS 0.577 %% 0.565 %+  0.116 -0.250 -0.311 0.525 =+ -0.249 1.000

MDA -0.358 -0.323 0.284 -0.143 -0.297 0.205 -0.251 -0.045 1.000

SOD 0.485#x  0.618*x  0.110 0.115 0.013 0.446 =+ 0.062 0.561 #x —0.225 1.000

D HI. #k#4 K B Height increment; DW: 4%k T & Dry weight of whole plant; RS: R H Root-shoot ratio; SI: £hEFE % Salt injury index; RC:
FAXTHL S % Relative conductivity; Chl; M4% 2 & & Chlorophyll content; Pro: fifiZA R ¥ #& Proline content; SS: W] ¥4 K% 7% i Soluble sugar

content; MDA ;. T§ ¥ MDA content; SOD: SOD j& SOD activity.

R4 NaClBHBEEHT 5 MEMHEERNERERNAB R (o E)"

# . P<0.05; *x . P<0.0l.

Table 4 Salt resistance coefficient (« value) of growth and physiological indexes of five plant seedlings under NaCl stress condition'’

Fxk HrEh 2 %L Salt resistance coefficient

Species HI DW RS St RC Chl Pro ss MDA SOD
Sl Cassia floribunda 0.402  0.604  0.244  0.675 0.244  0.517  0.239  0.478  1.737  0.968
SR Amorpha fruticosa 0.404  0.893  0.713  0.842  1.225  0.884  0.368  1.108  1.316  0.948
WEEAME Hibiscus hamabo 1,060 0.811  1.064  0.931  1.064 0.880  0.764  0.895  0.931  1.074
W] Senna tora 0.423  0.632  0.088  0.825  0.088  0.519  0.397  1.005  0.294  1.032
M3 Sesbania cannabina 0.905  0.670  0.288  0.900  0.288  0.930  0.731  1.616  0.294  0.910

D HI, #kwE4E K& Height increment; DW: 4 #kT it Dry weight of whole plant; RS: 7 Root-shoot ratio; SI: 5% Salt injury index; RC:
FHXTHL 5% Relative conductivity; Chl; -4 & Chlorophyll content; Pro: i % 2 & & Proline content; SS: Al %5 PR S 4 Soluble sugar

content; MDA . N & MDA content; SOD,; SOD 7E 1 SOD activity.
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Table 5 Principal component analysis of growth and physiological indexes of five plant seedlings under NaCl stress condition!)

ERSr AFFEFRIIEFHAF  Factor load of different indexes i)
Principal Contribution
component HI DW RS SI RC Chl Pro SS MDA SOD rate
1 -0.062 -0.035 0.071 0.307 0.306 -0.057 0.321 0.009 -0.158 0.165 30.727
2 0.165 0.256 0.089 0.055 0.032 0.203 0.072 0.273 -0.147 0.351 29. 826
3 -0.301 -0.089 0.452 0.004 -0.050 0.318 0.084 0.065 0.234 0.061 21.227

D HI. Pk K Height increment; DW; 24k /55 Dry weight of whole plant; RS: #J& . Root-shoot ratio; SI: £hEHE%L Salt injury index; RC:
FAXTHL S % Relative conductivity; Chl; M4%ZE & & Chlorophyll content; Pro: fifiZ MR ¥ #& Proline content; SS: W] ¥ P B¥ & i Soluble sugar

content; MDA . T§ & MDA content; SOD: SOD j&: SOD activity.

®6 NaClHMERHT S MENDENARFR/IEC(x) RERHME U(x) MESIENED

Table 6 Common factor score value C(x), subordination function value U(x) and comprehensive evaluation value D of five plant seedlings

under NaCl stress condition

M5 Species C(1) C(2) C(3) U(l) U(2) U(3) D HEF Order
et el Cassia floribunda 0.311 0.777 1.380 0.000 0.000 1.000 0.260 5
LLTEML Amorpha fruticosa 0.642 1.077 0.739 0.638 0.436 0.300 0.477 3
AN Hibiscus hamabo 0.830 1.285 0.751 1.000 0.738 0.313 0.726 2

YL Senna tora 0.502 1.057 0.464 0.368 0.406 0. 000 0.287 4

7% Sesbania cannabina 0.687 1.466 0.892 0.724 1.000 0.468 0.758 1
Tk Contribution rate 0.307 0.298 0.212

A HE Weight 0.376 0.365 0.260

£7 NaClHMERHT 5 MEMHENERFREMEKIER NaCliRE (Cy )

Table 7 Regression equation and growth critical NaCl concentration ( Cs,) of five plant seedlings under NaCl stress condition

2 Species [FH 77 Regression equation R? Cso/mg - g~
S BB Cassia floribunda Y=1.078X>-18.874X+105. 009 0.945 3.69
LM Amorpha fruticosa Y=0.565X>-13.855X+98. 851 0.974 4.27
WHEAME Hibiscus hamabo Y=-1.920X2+10.958X+120. 595 0.614 9.56
YL Senna tora Y=0.516X>-14.014X+103.072 0.985 4.55
7% Sesbania cannabina Y=-0.300X%-0.943X+107.754 0.722 12.39
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