P VEY 4R 2023, 44(5): 955-967
Chinese Journal of Tropical Crops

U

A i e T 5 0 = HA 1 O 30 A VR A

E’#\:A-El) %;7/?{2> %\ﬁgﬁ%27 l\? }5’:% ﬁﬂ >

1. MR REFMERE, R 570228; 2. iR KFEPGTEY:BE, BRIIEO 570228; 3. FEBGETR VBB EY
Fn PR IRAR ST, MRS 571101

OE. WIS EE A SRR, BRI I NLEE, X F O BRSO R R e R A
B, NGRS ( Centrosema pubescens) Ff 785 & I $h 25 5%, Lh 150 mmol/L ¥ 3 1) S Ak 8%t 75 43 1l
WS R A BT 2R IR T R R A e, MR R TR R MK FRMEFES 14 MebR, FHIEITRE R, =
B A3 AT . AHSEPE M LA SRS AT, DT S g e 5 e 5 0 DR 3 R IR AT SR A VA, TR RE TR R A ST, S5 R
A EETE 150 mmol/L T, HHXTARE LLAS 5 BB K (67.75% ), T LAE N i) 85 S B M PE M d8 b 2 — 5 *Eﬁ‘ﬁﬁj\
PR EL L B I B A BUR 2P R . RS 2 Ak?*“‘*TZIETJIlUL*&E% (P<0.01) IEAHE, HARAKIKIEHH
HIEAE— B RO AR AREUT 4 A FRUMER ERUT AT T, R STER R 83.17%, AT LIMUE T
BRI E D, ErG Rk T30 T 05 O 2RI 0 W R A, O 38 A B ey R PR T R SR AR AR . AR SR L
FHXT % 25 SRR 56 LE A T £ PR P T b 5 0 2SR IR R BORN 25 & A5 43 0E 17 1 2 PR 25 A PR A ﬁ%?%ﬁ%ﬁéﬁﬂiﬁrn
BoE (Z) #HATERE, W& 75 BREREIES N 4 SRS, HAPmim A 14 (050321057 WSk T ). itk

Oy AT ER AR 7 0 . BRI BT 50 0y o ASHIF ST ST A0 00 U ST R DA AR R RO B D7 9k T Sk R T T R ﬂﬁT*"
BE R i 18 S5 0 SR 4R IR

KR WIS AHOCHEST ERO T SRIERE R

HESES: S541.9 M HERFRIZAD: A

Screening and Evaluation of Salt Tolerance in the Bud Stage of Cen-
trosema pubescens Resour ces

WANG Yanru', YUAN Bingchen®, SUN Yuting?, WANG Zhiyong', YU Daogeng®"

1. College of Forestry, Hainan University, Haikou, Hainan 570228, China; 2. College of Tropical Crops, Hainan University, Haikou,
Hainan 570228, China; 3. Tropical Crops Genetic Resources Institute, Chinese Academy of Tropical Agricultural Sciences, Haikou,
Hainan 571101, China

Abstract: Centromea pubescens is an important tropical leguminous forage. It is of great significance to study the salt
tolerance mechanism of the plant for breeding excellent varieties and improving forage yield. In order to study the dif-
ference of salt tolerance of different seeds of C. pubescens in the germination period, the salt tolerance of 75 germ-
plasms was identified in the germination period. NaCl with 150 mmol/L, and 14 indexes such as germination rate, ger-
mination potential, root length, bud length and fresh weight were measured, and membership function, principal com-
ponent analysis, correlation analysis and cluster analysis were carried out to comprehensively evaluate the salt tolerance
of germplasm resources of pteromea and to screening salt tolerant germplasm. Under salt stress concentration of 150
mmol/L, the coefficient of variation of relative root shoot ratio was the highest (67.75%), which could be used as one of
the evaluation indicators of salt tolerance. The correlation analysis showed that there was a very significant (P<0.01)
relationship between any two germination indicators of the germination rate and germination potential, and the other
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indicators were related to each other to a certain extent. Four principal component as the main component analysis of the
direction of the cumulative contribution rate of 83.17% could replace most of the information of all indicators, compre-
hensively reflecting the germination characteristics during germination under salt stress, and determine the germination
index, relative root shoot ratio, relative germination rate and root shoot ratio as the evaluation indicators of salt toler-
ance through the load matrix. The average membership function and comprehensive score were comprehensively evalu-
ated for salt tolerance, and the 75 germplasm resources were divided into four categories by clustering based on the
comprehensive score value of salt tolerance (Z), including 1 highly salt tolerant germplasm (Centrosema 050321057),
17 salt tolerant germplasm, 7 low salt tolerant germplasm and 50 salt sensitive germplasm. In this study, the salt toler-
ance evaluation system and material evaluation and screening methods were established, which could provide a basis for
the study of salt tolerance and salt tolerance gene screening of the genus.
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Tab. 1 List of accessions used in the study
75 i AL HiE AR AR R b
No. Germplasm Resource type Geographic coordinates Origin
1 CIAT413 i s 5| B 70°W, 2°S BHE LW E PR ol oy (CIAT) 1A
2 CIATI5144 i 5| B 70°W, 2°8 BHE LW E PR &l ot (CIAT) 1A
3 050320009 ik Y A B 109°4128"E, 18°42'9"N TR AL A
4 060219018 MU 5 YA B 109°5'8"E, 19°3'52"N 1 E BT TS
5 041229005 Wik WP A B 109°30'4"E, 19°30'56"N T A AF M TR
6 060312011 Uil WA B 109°10'33"E, 19°25'5"N 1R H T e
7 050319002 Wi E 7 A BRI 109°00'E, 18°34'25"N M SR AR T AR K &
8 050320003 ik P A R R 110°00'11"E, 18°34'8"N TR K
9 071103014 i PP LE B 109°30'4"E, 19°30'56"N T T 115 1 7 Bt
10 020401049 Wl & (A5 7EL0) A R 110°12'E, 18°50'N W7 TR
11 181224030 Wl Sl 102°30'E, 10°30'N P DN
12 020401050 M1k & (JCAELL) WA BEUR 110°12'E, 18°50'N T TRERm
13 CIATI15193 HisE s 51 B 70°W, 2°S BHE LW E BRAAGT R s (CIAT) 1A
14 060301016 Wil = 7 A BRI 109°16'33"E, 18°29'9"N R = WS
15 CIAT5627 Uit 7| B 70°W, 2°S BHE L FE Frfa ol bty (CIAT) 51A
16 050321040 itk W A R R 109°30'58"E, 18°47'56"N R AR I
17 CIATS72 Wi o 5B 70°W, 2°S HHE O E PR gl b (CIAT) 51A
18 060228011 itk = WA B 108°54'52"E, 19°6'23"N MR AR 3
19 181224002 Wil = 51 B 102°30'E, 10°30'N WHZETIA
20 050320020 4k 7 A BRI 110°0'11"E, 18°34'8"N TR B K B 52 I
21 060311007 ik PP AR BEIR 109°1'1"E, 19°8'32"N TEG BT L 24
22 CIAT5277 it )ik o 5139 I8 70°W, 2°S BHE LT B ol (CIAT) 5LA
23 CIAT5009 )i 5B 70°W, 2°S BHE L E PR gl ot (CIAT) 5IA
24 CIATS175 s 51 B 70°W, 2°S FHE LW E PR &l oty (CIAT) 1A
25 060219003 4k o 7 A BEUR 109°1'1"E, 19°17'59"N M B
26 060301009 WHE T TF A4 R UR 109°0'E, 18°34'25"N TP SR AR BT A 5 T
27 B 00739 W 5] #E B IR 109°36'E, 18°18'N W =%
28 CIATI15149 i o 5B 114°16'E, 30°36'S BHE L E PR gl ot (CIAT) 5IA
29 061220030 WMk E (FHEL) AR 109°1129"E, 18°19'15"N T3 B = WK I VA A
30 CIATS5006 bt 51 B 70°W, 2°S BHE LW E PR &l ot (CIAT) 1A
31 050320027 ik T 7 A R 109°41'28"E, 18°42'8"N T PR AT s
32 CIAT25118 ik & 5| B 70°W, 2°S BHE LW E BRAAGT Rl s (CIAT) 1A
33 CIATI589 Wit 71 B 70°W, 2°S BHE L FE PR ol bty (CIAT) 5IA
34 CIAT5113 Wit o SRR 70°W, 2°S HHE HOT E FR RO G (CIAT) 5IA
35 CIATI5150 Wil 5B 70°W, 2°S HHE HOT EFR RO G (CIAT) 5IA
36 171223004 M S 51 B 102°30'E, 10°30'N WS IA
37 041130026 H 4G 7 A BRI 109°00'32"E, 19°16'32"N =Nl
38 CIAT15474 i 5| B 70°W, 2°S BHE LW E PR &L s (CIAT) 1A
39 CIAT5709 i3 o 7| B 70°W, 2°S BHE L FE prfai ol bty (CIAT) 5IA
40  CIAT5133 it ElRiia el 70°W, 2°S BHE L E PR gl b (CIAT) 5IA
41 050320026 Wik 7 A PR 109°4128"E, 18°42'8"N TR PR AT A fE
42 050320004 k= WA BEUR 98°52'E, 26°54'N BRRITIN YT KIS FEAR
43 CIATS167 Wil 5| B 70°W, 2°S BHE LW BRAGT Rl ot (CIAT) 1A
44 090309014 B4k 7 A U 109°0'E, 18°34'25"N M SR AR B E A
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Tab. 1 List of accessions used in the study (continued)
75 i BRUR A i H AR AR R b
No Germplasm Resource type Geographic coordinates Origin
45 050319012 sk = A PR 109°0'E, 18°34'25"N TR SRR TR AEmK &
46 050320027-1 BIBE G (JEAEL)  HPAEBRIR 109°41"28"E, 18°42'8"N TR P RS2 AT I
47 CIAT5887 KAk 51 B 70°W, 2°S BHE LW E BRAGT &L ot (CIAT) 1A
48 060207018 Mk 5 A PR 109°26'45"E, 19°1323"N TRG VD EL bk
49 13011001 #14E 51 IR 109°36'E, 18°18'N TFE =
50 101214007 M S Sl 2°32'E, 6°20'N S EEIPN
51 050319008 ] WA BEUR 109°1'38"E, 19°17'59"N TR EE B VTR Y4
52 050321038 M5 WA BEUR 109°41'28"E, 18°42'8"N T8 T 5% e 7K BEL AR 4 i 1 BA
53 Caholillo W4 & 5| B 113°E, 10°S R Br A Aol H1.0 (CIAR) S LA
54 501971 WMk 71 B 109°36'E, 18°18N’ TR =
55  CIAT5631 Wit 7| B 70°W, 2°S BHE L FE PR ol bty (CIAT) 5IA
56  CIATI15470 Wil o SRR 70°W, 2°S HHE HOT I FR#H RO G (CIAT) 5IA
57 060306029 ] WA B 109°34'14"E, 19°1'46"N T S5
58 CIAT2110 % & 51 B 70°W, 2°S BHE LW E PR &l oty (CIAT) 1A
59 020301004 M & 7 A BRI 109°44'5"E, 19°26'56"N T B = AT
60 081110034 ik Y A B 98°52'E, 26°54'N 2 F RN BT L B P i
61  CIAT5129 Wit 7| B 70°W, 2°S BHE L [E PR ol bty (CIAT) 5IA
62 TF01602 i )itk & B 2 R R 109°30'2"E, 19°41'54"N T3 T Af M 79 B | BA i
63 060320026-1 i 5 WA BER 109°41'28"E, 18°42'8"N TR PR AT A 4
64  CIAT H b G 51 B 70°W, 2°S BHE LW E PR &l oty (CIAT) 1A
65 130310006 Hiu & P A BRI 116°4'E, 24°11'N T ZR Mg T X
66  CIATI5160 #is 5| 32 5 5 70°W, 2°S FHE L E PR £l Hot (CIAT) 5IA
67 071029001 i & 5 A BRI 109°0'E, 18°34'25"N W RARE
68 050301409 M S WP A B 101°629"E, 21°5920"N =R
69 050321057 M S WP A B 109°29'44"E, 19°9'6'N’ IS RSN ET
70 041201002 M S WA BER 100°50'E, 22°01'N mE SRR KA
71 CIAT5596 i & 51 B 70°W, 2°S BHE LW E PR &l oty (CIAT) 1A
72 CIAT2172 il & 5| B 70°W, 2°S BHE LW E PR &l ot (CIAT) 1A
73 060221002 ik T 7 A BRI 109°3’ 5"E, 19°25'57"'N TR F IR IR
74 CIATI5182 #is 51 BEGEUR 70°W, 2°S FHE L E PR 4l Hot (CIAT) 5IA
75 060306037 ik T 7 A e U 109°35'49"E, 19°0'15"N s
122 Far AR iRk B EEERE AT, TR R SRR ek AR -1

150 mmol/L, AbFRAAIMIA 10 mL %4 RV,
XFHRAL M A SE B ZE IR, R 3 MEE,
AEE 50 ki, AR AR 1.2.1, JREAH
KAGHR

R F =R T AR £0<100%

R AFR=6 d KRB HHF 502 100%

RAFTEE=2 K K 8B 4L

M oet L= /2 K

AERE =55 A P 5 {L/ 6] HR A B0 5 {1
1.3 HEsE

K FHl Excel Al IBM SPSS # {4 B il 54k 1784 7
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(W) FIZEEIME (Z), B XIREEP T2
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Jik, KA MBZE, MRIF R IEE IR
ESR R BRBUE U=(G—Xmin)/Kimax—Xmin) - (1)
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Tab. 2 Germination vigor of seven materials under stress of different concentration of salt
i K ZE ¥ Germination vigor/%
Germplasm 0 mmol-L™! 50 mmol-L™! 100 mmol-L™! 150 mmol-L™! 200 mmol-L™! 250 mmol-L™'
CIAT5175 70.00+0.163° 46.67+0.047° 46.67+0.094° 33.3320.047%¢ 40.00+0.216% 26.67+0.047"
CIAT5631 96.67+0.047° 16.67+0.094° 16.67+0.094° 20.00+0.082¢ 20.00+0.082¢ 13.33+0.094
060221002 76.67+0.0.47° 86.67+0.125° 80.00+0.140° 80.00+0.082° 66.67+0.047" 26.67+0.205°
CIAT15160 80.00+0.082" 53.33+0.047° 66.67+0.047" 66.67+0.094° 46.67+0.094" 23.33+0.047°
CIAT15470 83.33+0.047" 60.00+0.0.82° 56.67+0.047% 66.67+0.125" 26.67+0.094% 6.67+0.047°
CIAT Fii 96.67+0.047" 53.33+0.189" 43.33£0.094° 40.00+0.082° 36.67+0.047% 16.67+0.047°
020301004 96.67+0.047° 86.67£0.047° 63.33£0.170% 86.67+0.047° 80.00+0.082° 20.00+0.082°
¥E 85.71 57.62 53.33 56.19 45.24 19.05

E: ARVNG FRFORAE B 2552 B % (P<0.05 ),

Note: Different lowercase letters indicate significant difference between treatments (P<0.05).

x3 AEBREMHET 7HRHBNEFER

Tab. 3 Germination rate of seven materials under stress of different concentration of salt

i 5t

Germplasm

K 2% Germination rate/%

0 mmol-L™

50 mmol-L™

100 mmol-L™

150 mmol-L™!

200 mmol-L™

250 mmol-L™!

CIAT5175
CIAT5631
060221002
CIAT15160
CIAT15470
CIAT Filh
020301004
¥i{E

66.67+0.205°
96.67+0.047"
76.67+0.047%
83.33+0.047>¢
80.00+0.082"¢
96.67+0.047*
96.67+0.047%
96.67

46.67+0.047°
13.33+0.125¢
83.33+0.170™
53.33+£0.047>
53.33+0.094"
53.33+£0.189"
86.67+0.047°
55.71

43.33+0.125°
16.67+0.094°
76.67+0.125°
60.00+0.082
53.33+£0.047*
43.33+0.094°
63.33+0.094™
50.95

33.3320.047°%
16.67+0.125%
73.33+0.047"
53.33+0.0.47"
56.67+0.188"
40.00+0.082
86.67+0.047°
51.43

26.67+0.170"
16.67+0.047"
66.67+0.047°
33.33+0.047°
16.67+0.125
30.00+0.082"
76.67+0.047°
38.10

20.00+0.082%
13.33£0.094
23.333+0.170°
10.00+0.082
0.00+0.000°
16.67+0.047
20.00+0.082%
14.76

b ARG

S TR R AR B R 25 53 i 3 (P<0.05 ),

Note: Different lowercase letters indicate significant difference between treatments (P<0.05).
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Fig. 1 Seed germination with different NaCl concentrations
* 4 150 mmol/L e TEEZFIBRNT RS
Tab. 4 Variation analysis of germination indexes under 150 mmol/L salt stress
I H /M e KAE ¥ brifE 2= 5 R
Item Min Max Mean Standard Coefficient of variation/%
R I% 0.14 0.88 0.52 0.18 34.57
B Y% 0.16 0.90 0.53 0.18 33.40
AR K 2E 0.41 1.76 0.91 0.21 23.49
AHXS K 2 A 0.41 1.76 0.91 0.21 23.49
KEFIREL 3.83 37.17 19.78 8.37 4231
FHXT K 248 %L 0.32 1.55 0.79 0.21 26.96
AR /mm 4.67 26.00 13.40 5.04 37.58
FAXTAR K 0.14 0.83 0.40 0.16 38.88
2F K /mm 4.33 16.67 10.76 3.23 29.97
X ZE R 0.10 1.34 0.32 0.15 46.69
Jisyonae 0.52 4.74 1.47 0.87 59.08
X AR 7 L 0.44 5.64 1.62 1.10 67.75
it 5 /g 0.05 0.11 0.08 0.01 15.13
HH X i 0.46 0.90 0.65 0.08 12.99

50%7E 47, MRKAZER/NT 15 mm A9FR BT 550

30%F1 50% (&2 ), 1B SR 30 % i & & 28

FERRAIS AR . ZERORULE MR, $ha ™

PN T GAR AR RT

2.3 EhErE T HIEFRAEXES T
AR, XS AR ARIEA T AT (R 5)

KU, WG SRR RFRMRIER 2 4
K ZFAR bR Z [ AR 25 IE ARG (P<0.01), Hirf
KPR RFH AR RE IR, 79 0.992, K2
FEBCRIAR X K 28 48 B 5 R 8w/, T 0.344 1
2R AR IR L L RO X =2 ) 22 4 J =25 A o
(P<0.01), HAASRRBFRZF RGME 2 ] 5
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Fig. 2 Frequency distribution chart
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Tab. 5 Correlation analysis of germination indexes under 150 mmol/L salt stress
e e MM AEXE g IR A% oy R il
REFHR R R ops g SR RK mg HK gk LCLANSC A
TiH Germi- Germi- . > P Relative ) ) Root  Relative . Rela-
Item nation  nation Relative Relative Germi- . Root Relative Bud Relative hoot Fresh X
; ina- germina- nation £ length  root lemgth  bud oo 0% weight Ve
rate  potential g.ermlna g.ermma r}at10n tion eng g ratio shoot fresh
tionrate tionrate index . length length . .
index ratio weight
KRR 1.000
KB 0.992"  1.000
MXTR R 03677 03527 1.000
X R 0559 0.546™  0.956™  1.000
REFEL 09397 09357 03447 05197 1.000
MXERZE 03667 03497 09137 0.8897 0.443™  1.000
TaEL
iESN 03917 0.3877 0242 03067 04137 0202 1.000
MXFRE 03357 03297 0.164  0.247° 03177 0.094 0.868 1.000
RIS 0.325" 0.3217  0.106  0.191  0.3917 0223 0.013 -0.191 1.000
MXEFEK 0116 0112 —-0.069 —0.011  0.141 0.030 —0.081 —0.068 0.503" 1.000
HeE Lt 0.052  0.051 0.104  0.088 0.033 0.009 0.661" 0.656~ —0.609 —0.408  1.000
FXTHRELL 0.175  0.169 0.123  0.134 0.147 0.030  0.676" 0.729” —0.546 —0.456  0.9317 1.000
fif T 04697 0.4637 0248 03197 0.5397 0324 04537 0.242° 0.586" 0.3257 —0.039  0.031 1.000
MXHEEE 03217 0314 0.022  0.131 03417 0.134  0.092  0.107 04787 04177 —0277° —0.200 0.515" 1.000
’ P<0.05 ” P<0.01

Note: " indicates significant correlation (P<0.05), ~* indicates extremely significant correlation (P<0.01).

YU, FEEK, H-0.609, Ui
LG AR HOE BB, B Z GEOR . #h ra

I B T 2 S0 A5 s ) A A A TR R A A
Kb, DRI AT e 2 AR Bm R DA B B S A
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i P o B, RZER, KEFESH #E, MR FK
24 ERWHOH AAXTEEE | MRS HL, HARFEARATEE — F i =4

FEXT B ST R R bR TR AL S T
HEAT TR, AR REAS B3 H AR (i i T
HRCRIEI R (R 6). Hi g 4 MRIEERT
1 s, BRIRX 4 S EOMER 5, Hogs
TEAEA 9 5.20., 2.99., 2.06. 1.39, J7 2= ik
K 37.12%. 21.37%. 14.72%7%1 9.95%, X 4 P&
W BRUT 22 TR R IE 83.17%, Hd T 80%, i
B T B SR OSSR AR 4, 55 T A H8 45 1 R
SHE R, BIRIEGEL: . LR A RN, AR
A Sy B8 2 T SR P T PR 07 2 Y 25 A R b

M1 A R R AR e (38 7) i, ofE—Xf
55— F A3 7 A A 1) S B S AR T L R e AN
K, HEE }-0.026, HARFEIRIIXEH—F Mo
FRAEIE R o, S R K SR R R
R R BEI X RS, BUE SR 0.872.,
0.865. 0.855. 0.789, ULHHAZEFEEL . K ZEK |
PR 2 25 8 0 AR K 25 3 8 — 32 it o e 2 %2
E w2 fE R

X5 3 A8 77 A G 1)

= 2A
w

i (4 b A A 23

IS4
5

s, Hrp, MXTZERK . FEREFREIERZ
WA, BUE 9N 0.786. 0.709; AR . AHXF
MR EL . AR A R E A s, B 50k
—0.464., —0.835. —0.552; KEHEEH . KHFXR,. &k
ZESA AR 2R HO AR — B T R AN K

5= R TR bR . AR R ZER . X R
R M REFER . FK, HEME TN
—0.528. —0.613, —0.639. —0.018, HAY N =
TR IE R e bR, Horb, A MHXTRE L . A3
AR . MR IR b X4 = 32 4 32 0E [
BAE K 0.479. 0.342, 0.521, 0.339; MitHX} K& 2
B IR A ZERR B . AT A 2R R AR ] R
ZER A = T v Z AT

E U ey A S f A O D s N Y
AT, R R A R e KR R
R, HRYShIEm SRR, Hrb, MXTRZESA . M
XPRZER . FXTZER | MRS HOX A = ke
WE M, BUEN 0300, 0333, 0.444, 0.662; i
REFFREL, RAR . RFH . KR FZEA5m,

®6 BEREINSHAETHE

Tab. 6 Variance contribution rate of principal components of each index

VUG FFAE(H Initial eigenvalue

PEHCE )7 f#E A Extract sum of squares load

Jeft e 5 i o
Element /ﬁ?ﬂ:ﬁ Varinj:f Z\)Fljfriution Eﬁﬂ- Chjja{cﬁtﬁstic Varizf (iftkrifution %‘;j]l]-
Characteristic value rate/% Accumulation/% value rate/% Accumulation/%

1 5.197 37.123 37.123 5.197 37.123 37.123

2 2.992 21.374 58.497 2.992 21.374 58.497

3 2.061 14.720 73.217 2.061 14.720 73.217

4 1.393 9.949 83.167 1.393 9.949 83.167
5 0.988 7.055 90.221
6 0.558 3.985 94.206
7 0.364 2.603 96.809
8 0.157 1.118 97.927
9 0.124 0.889 98.816
10 0.113 0.808 99.624
11 0.020 0.141 99.765
12 0.016 0.115 99.880
13 0.009 0.065 99.945
14 0.008 0.055 100.000

s SRIROTR R TTE

Note: Extraction method using host component analysis.
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Tab. 7 Principal component load matrix of salt
tolerance index

v Tt} Element

Index 1 2 3 4
REFIRE 0.872 0.086 0.125 -0.311
KR 0.865 0.042 0.122 -0.330
R 0.855 0.043 0.130 -0.339
AHRT K 2 3 0.789 -0.119 -0.528 0.219
X R ZEIREC 0.678 -0.020 -0.613 0.300
i o 0.666 0.312 0.256 0.025
AHXS K 2% 0.656 -0.162 —0.639 0.333
MR 0592  —0.464 0.479 0.239
AR AR 5 L 0.246 -0.835 0.342 0.139
LIPOERIS 0.158 0.786 0.288 0.444
FR 0.408 0.709 -0.018 -0.206
AHXSHR A 0.483 -0.552 0.521 0.251
AHX fif B 0.407 0.500 0.262 -0.076
HEE L -0.026 0.504 0.339 0.662

T AREOT R EMTTA T

Note: Extraction method using host component analysis.

®8 HIREWMIERTHRERYMEEEIHBSN

Tab. 8 Ranking analysis of average membership function and comprehensive score of salt tolerance index

2.5 SRS LE SN

X 75 4y w51 G b BT AR P EATER A TR,
CER A E A YRR R BUE ( ASF) 1ERIEA
it P55 bR 1R, Z55 1550 E AT ASF BB,
2 I LT PR AR, S 2 S R S
ORI REER LS, (EBIAS (5) 1t
BLEA 1Ry (2=0.372,+0.212,+0.14Z5+0.09Z, ) HF
ey (3R 8). LB 1841{EH-0.745~2.003, #5
JEE S R R A 3 B A B B ) i PR 22 S k. HE4S
TR R R . 69>2>4>12>49>1>21
>6>20>18, HEAE TIEERM TN : 57 <55
<63<45<52<54<65<30<70<73, % 2 FhiE
W AR R T I AT R 22 A R

SR JE XX SR JE R BUE A THE Y (£8), F
Vi E ek (At 1) JEIE 0.14~0.61 2
B), S 5 3 T A 3 B 5 o o [ i 3 2 22 S 38
Ko ZEEHEA T TR R . 59>67>12>20>2>4>
1>69>75>49, ZEAHEA G THIM R : 45<63 <
65<30<48<31<15<57<51<55, Hix 2 fheg

g VOB e sams ma |me TR gy FE g lam TERE 4 ER 4
B Ranking  Score  Ranking | No. B Ranking 131 Ranking || No. Wi Ranking k2 Ranking
Average Average Score Average Score
1 0.545 7 0.549 26 0.341 46 -0.216 52 51 0.232 67 —0.183 49
2 0.577 5 0.765 27 0.247 65 —-0.297 59 52 0.249 64 —0.544 71
3 0.433 28 0.247 20 28 0.402 35 0.356 14 53 0.369 42 —-0.021 38
4 0.552 6 0.642 3 29  0.390 37 0.165 22 54 0.306 56 -0.519 70
5 0.529 11 0.370 12 30 0.199 72 -0.474 68 55 0.245 66 -0.732 74
6 0.487 19 0.457 8 31 0.215 70 -0.208 51 56  0.454 23 0.020 34
7 0.388 38 0.336 15 32 0.352 44 -0.175 47 57  0.226 68 —-0.745 75
8 0.348 45 0.010 36 33 0316 54 —0.169 46 58  0.306 55 -0.322 61
9 0.431 29 0.050 31 34 0.49% 17 0.284 18 59 0.609 1 0.149 24
10 0.390 36 0.162 23 35 0.322 50 -0.237 55 60  0.427 31 0.039 32
11 0.319 53 0.004 37 36 0.287 59 -0.184 50 61 0.430 30 —-0.138 45
12 0.597 3 0.580 4 37 0.320 52 -0.274 57 62 0.340 47 —-0.382 64
13 0.518 13 0.392 11 38 0.289 57 -0.321 60 63 0.140 74 —-0.620 73
14 0.405 33 0.149 25 39 0.487 18 0.335 16 64 0.450 24 —-0.027 39
15 0.224 69 —-0.363 63 40  0.338 48 -0.291 58 65  0.160 73 —0.498 69
16 0.443 26 0.096 27 41 0.384 39 0.079 29 66  0.481 21 0.065 30
17 0.459 22 —0.110 43 42 0436 27 —-0.106 42 67  0.600 2 0.113 26
18 0.517 14 0.423 10 43 0.322 51 -0.133 44 68  0.283 60 —-0.340 62
19 0.370 41 0.211 21 44 0.368 43 -0.216 53 69  0.542 8 2.003 1
20 0.592 4 0.428 9 45 0.139 75 -0.616 72 70 0.275 61 —-0.463 67
21 0.516 15 0.499 7 46 0425 32 0.325 17 71 0.372 40 0.021 33
22 0.266 62 0.011 35 47 0.402 34 0.248 19 72 0.445 25 -0.176 48
23 0.518 12 0.366 13 48  0.206 71 -0.413 65 73 0.288 58 —-0.431 66
24 0.484 20 —0.066 40 49  0.534 10 0.578 5 74 0.496 16 -0.228 54
25 0.253 63 —0.268 56 50  0.333 49 —-0.104 41 75  0.538 9 0.082 28
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Fig. 3 Cluster analysis
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BRI (T R 22 P8 B G , E R T
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P T 00 ] S i P AR S MR L e LA
FAAERERFE 5w, DRI ] A DAl 38 2 i 8 1 21 i
bro B ARSI M M R e M A B, A
B MXHOE L . A A 2R ARSI 4 4
RS ER KR A ED), Sl T AR
(OEEYSNNER DR AT L SN TE SR e NP I S

IR IX 4 NEPRVE N THERIEM F5 bR . AR
RIAKFZE IPEN R Aol A 2R FR . AR N
HIXFER TR MBS e AR K B R 2R
VER S m R R PEFE bR . RILAT AR Y, &3
R, MK, REFEFRERAEK, AIENTE:
TEM FE bR, ST A B0, I SRR T AR 2R R
HWIE 25 mm IR, H 15 mm A8k, &
ERME HFHERWAE S0%L A7, LAl A, HHXF
TR A, AR FIIRZE ) AKX NaCl JiE 51
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