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Evaluation and selection indices of salinity tolerance in peanut seedling

CI Dunwei,ZHANG Zhimeng, DING Hong,SONG Wenwu, FU Fangping, KANG Tao,DAI Liangxiang "
Shandong Peanut Research Institute, Qingdao 266100, China

Abstract: Soil salinity has become the most important problems for agricultural production. The damaging effect of salt
accumulation in agricultural soils has become an important environmental concern. Peanut (Arachis hypogaea 1..) is an
economically important oil seed crop in the world. The supply for the world peanut production could not meet the increasing
demand for peanut oil and food in recent years. To date, due to the increase in the area of land planted with alimentary
crops, peanut planting was decreased. Therefore, it is important to evaluate and select salinity tolerant varieties for peanut
production in saline land. In the present study, the degree of salinity tolerance of two hundred peanut materials including
germplasm resources and varieties was investigated from emergence to seedling stage. The seeds of peanut were pot-planted
with salinity levels of 0, 0.15%, 0.30% and 0.45% NaCl in the soil.. The degree of salinity tolerance was systematically
evaluate to select high salinity tolerant varieties according to the 10 indices including relative emergence rate, relative plant
height, relative stem height, relative taproot length, relative shoot fresh mass, relative root fresh mass, relative shoot dry
mass, relative root dry mass and relative plant dry mass. The results showed that the emergence time was prolonged in the
treatments with high soil salinity; and plant morphology establishment and biomass accumulation were inhibited seriously.
Statistic analysis for the 10 indices showed large variations among the 200 varieties, but each index showed a normal

distribution trend. The optimal salinity level for evaluating salinity tolerance in peanut was from 0.30% to 0.45% NaCl.
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806 JAE = 35 %

Peanut seeds could not emerge when the soil salinity level exceeded 0.45% NaCl. Principal component analysis was used to
extract the effective information for salinity tolerance evaluation because of the significance of relation among the ten indices.
The shoot morphology and biomass could be used as the first candidates for evaluating salinity tolerance in peanut varieties/
lines, and the taproot length and emergence rate could be used as the second candidates to comprehensively evaluate salinity
tolerance. According to the total score, the 200 varieties were divided into 4 groups, i.e., high salinity tolerance, salinity
tolerance, salinity sensitive and high salinity sensitive, by cluster analysis at soil salinity level of 0.15%, 0.30% and
0.45% NaCl, respectively. The number of salinity tolerant varieties was decreased with the increasing salinity level, while
the number of salinity sensitive varieties was increased. Two hundred varieties/lines could emerge under soil salinity level of
0. 15% NaCl and accounted for 29.0% , 39.0% , 27.5% and 4.5% in high salinity tolerance group, salinity tolerance group,
salinity sensitive group and high salinity sensitive group, respectively. One hundred and eighty-five varieties/lines could
emerge under soil salinity level of 0.30% NaCl and accounted for 5.5% , 34.5% , 23.5% and 29.0% , respectively, in each
group. One hundred and seven varieties/lines could emerge under soil salinity level of 0.45% NaCl and accounted for
5.5%, 5.5%, 20.0% and 22.5%, respectively, in each group. Especially, fourteen varieties/lines ( Luhua 11, HLY2,
Huayu 32, 561, Yueyou 26, Yueyou 85, Xianghua 11, Xiangxiang, XE019, 555, Fuhua 11, Yueyou 186, 543 and
HZ13) showed tolerance and 10 varieties/lines ( Yuhual5, Z8, Z6, Huayu 24, Weihua 6, 1018, Silihong, D1035, HR4
and Yueyou 101) showed sensitive under soil salinity levels of 0.15%, 0.30% and 0.45% NaCl, which could be provided

for further research on salinity tolerant mechanism and production application in peanut plant.

Key Words: Arachis hypogaea L.; salinity stress; index; principal component analysis; cluster analysis

T84 (Arachis hypogaea 1..) T ERHPBMEYI AZBFEY ) | S AF A Tk [0 R AR 4 3 ) 714 9% 1t DL RRAE K
T 10% R EESE I, B 0 & 2R Z 3 iR EY SR E/EY A 1 o G5 H a8 28 1 . FR A 41
B2 1.0x107 hm®, S HFHLIEIFR Y 6.2% , BRI 80% A2AT W AASBIRIH 0 FE 70404240 8 7= 8 7=V 1 1 I
S, K R Bt %) 2 T X T R AB AR R AR, O R 25 4, 35 I B RN OR e 2 I g 8 4> B %2
B,

VR B0 U504 2o AR P R T o5 R R 5 P 88 0 o 1) 0 T gt SR g e A 2 ]
VA (¥ it 56 356 PR AU ol 3k PR R e 20 5 M AT B R A 70 L ST /INGE TRk R AR SR T R o 1 O i
5T B AT TR KR, s 1 AR A A B bR o RN T i I Y — LT SR SR p AR e R R
HAFTER AR TG A TR SR PP BT 56 5 50 7 160 5 /0 AR, LA IS 328 P b 5 A
Tabri b, H 2R /KB Iy iR 48 e 2E I s I i 2 — B B, s i ) 2% R R R GE PPN A6 2B b e A
ABEARIER2E 5 AR FARPEE R B 0—20 om + 2 AR S BT E, W E R P R A AN [R) £ b
YR BEFEHRT 200 ASAEAE iR () HY BT R R AR AR K R B IR S AR ) 5 SR AR AR I RE R, DL GE AR AR
T 6 3 PR DR BE AT AR X AR AR SRR (R ) MR AR PR HEA T RGEVEM, JT S BRI £ i Bl | Ry WA A6 A= it 3k
P R it 8 5 R FH B LA I Rl e R S

1 #MREFHE

1.1 R

200 MEERAEAE SR (R ) (3R 1), ALFE T4 5T B8 J5 R 9 B R B R A (R) o
1.2 REsET

KGR 2 R WE R ER R, SFCRIE R, RSN, IREN 12 hv12 h, AR06E
TN 110 wmol m™2 ™' B ALIRIE K 25 °C/20 C , JEWEARHRIE 1 (65+5) %, SR 15.0 em (42 18.7
em, AT 1770 g, Z5AR LESEEARAE TR AL AT LT 16.7 o/kg, 2R 1.81 g/kg, 2% 0.81 g/kg, 28
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10. 53 g/kg, /KA 89.3 mg/kg, HALHE(P,0,) 49.6 mg/kg, HALHN (K,0) 93.6 mg/kg, 1% pH {4 7.6, 11
WIR K 5 5.12% , W A] 457K & 25.86% , HHEAHE 1.13 g/em’, R AALFIEEE 0.0. 15% .0.30% ,0.45% F
0. 50%4%5 5 MR P EEFNE BEER AR 4 RE A, LASTHTAE NaCl B8 AN [F1R B Shid W, T 5 Fh i it A%
AR g (R A A B FUE VB, AR TR RE K R A e K R T I G 38 3 H (] K
Y 90% , INEL Bk b B i ok HEAE N DISE 28R IR BIIE FAR AN G 5 2 T4 A

F1 #HREEEM(R)

Table 1 Peanut varieties (lines) in the experiment
s A Hi5 A s A 5 L% G5 AR
No. Name No.  Name No. Name No. Name No. Name
1 JLZ% 9847 Yuanza9847 41 #£F 28 Huayu 28 81 fEFE 9819 Huaihua9819 121 D1096 161 557
2 #£ 101 Hua 101 42 HINI 82 R2l 122 $f4E 6 Huaihua 6 162 HLL2
3 4L 15 Yuhuals 43 HZl4 83 IRA£ 808 Quanhua 808 123 SB4EA: Black peanut 163 KB113
4 HLY4 44 4511 Luhua 11 84 HRI1 124 {§4E 2 Haihua 2 164 HLIA
5 F4£ 6% Fenghua 6 45 HE 6 Weihua 6 85 D2048 125 i 26 Yueyou 26 165 il 7 Yueyou 7
6 H3 46 711 86 D1035 126 3 101 Yueyou 101 166 xc305
7 HZ23 41 H2 87 HLLI4 127 3Z4E 2 Jihua 2 167 R20
8 4£#E 20 Hua yu 20 48 HLY2 88 549 128 3—19 168 D2025
9 XHI 49 168 89 563 129 4 57 Zhonghua 57 169 3l 186 Yueyou 186
10 G2 50  #£# 25 Huayu 25 90 D3037 130 HLL17 170 KBO66
11 HZ17 51 JERL8 5 Tangke 8 91 562 131 HZ22 171 551
12 71 52 #£# 39 Huayu 39 92 HLL8 132 3 14 Yueyou 14 172 €005
13 8130 53 4B White peanut 93 XBI29 133 R6 173 KBO77
14 16 54 HI 94 561 134 D3095 174 543
15 XH2 55  HR2 95 C0120 135 41 85 Yueyou 85 175 “F4E 5 Fenghua 5
16 {£# 34 Huayu 34 56 F4E 13 Fuhua 13 96 DI1075 136 #.3f1 200 Yueyou 200 176 A021
17 4£# 33 Huayu 33 57 4£F 32 Huayu 32 97 D3036 137 46 1 5 Haihua 1 177 3 79 Yueyou 79
18 #4F 14 Luhua 14 58 77 98  D3007 138 83 13 Yueyou 13 178 3 29 Yueyou 29
19 #i4E 8 Weihua 8 59 X3 99 HR4 139 HR5 179 905
20 75 60  #£F 21 Huayu 21 100 E172 140 41156 180 558
21 H721 61 72 101 1 Zhongfeng 141 #4€ 1% Xuhua 1 181 %4695 Yuhua 9
2 74 62 F 102 7% 22 Huayu 22 142 7€ 11 Xianghua 11 182 3L4E 4 Jihua 4
23 HZI9 63 712 103 EF 802 Yuanyu 802 143 HLL3 183 HLL9
24 HZI5 64  HLN2 104 324E 5 Jihua 5 144 77 Xiangxiang 184 HLI20
25 {£H 23 Huayu 23 65 AL Colour peanut 105 HLLI9 145 556 185 {£i% 9 %5 Huaxuan 9
26 718 66 [V 1016 Baisha 1016 106 #4E 25 Puhua 25 146 XE019 186 564
27 M5 67  HLYS 107 HLL13 147 565 187 /MEE Small puanut
28 78 68  #£# 27 Huayu 27 108 HLLS 148 D1090 188 F4E 9633 Yuhua 9633
29 76 69  HZ25 109 546 149 $H14E 13 Xianghua 13 189 542
30 FiAE 10 Fuhua 10 70 HZ26 110 iliith 27 Shanyou 27 150 D1006 190 HZ13
31 HZl 71 MT 111 EI2 151 9102 191 #4£ 16 Yuhua 16
32 HR3 721018 112 KBI57 152 HLLIO 192 ilidih 21 Shanyou 21
33 #EZ% 9307 Yuanza 9307 73 HLY1 113 44£ 12 Luhua 12 153 D2026 193 #4E 3 Lihua 3
34 HZ10 74 4EF 17 Huayu 17 114 E155 154 E091 194 KB0OI
35 HLY3 75 Z4E% Red peanut 115 #4£ 15 Luhua 15 155 D2035 195 34t 98-1 Jihua 98-1
36 Z10 76 ik 8 Zhonghua 8 116 3% 4 Jiyou 4 156 H14£ 7 Zhonghua 7 196 547
37 F£H 24 Huayu 24 77 MM 35 Yueyou 35 117 HR6 157 E011 197 09-5
38 TE2 78 UKL Silihong 118 K72 Daginglan 158 555 198 HLLI1I
39 #£H 19 Huayu 19 79 HAE9 Jinhua 9 119 HR7 159 KiAE 11 Fuhua 11 199 #4£ 10 Luhua 10
40 16-9 80 09-17 120 JFih 4 Tangyou 4 160 HLLI2 200 HLL7

REEAS ALl (R ML ST AR T, B AR 4 KL, IF CRAFRR AP T IO RE MR E RN 3 em, B R MEILH
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W S R I RRAS [ v B2 T 1) - 388K 43 F it 3 B b oK B s i R K i DA R 3 % K o
—3,
1.3 JEmH

THRERG 42 d( SR 6 D) SRERAEPREE S . 50 B DRHARBR |, Al - BOH 25 AR, /N i BEAEL AR
1) 135 PRI R A 528, Fedth [0 bR B M AR R L 3225 R R ARG B S 8 T 105 CTR R
T 30 min, T 80 C Mt T ZfEEIFFRIHTE
1.4 iifEhFREL

BEBABAREEAL A TR Eh 18 5 i 2k 48 50 = SR A0 BRAEL/ X RBAE . A8 bRt £5 16 500 5 28R g o AR M i 3
(RES) X #E R (RPH) AHXT 32251 (RSH) A EARK (RTL) HEXS b 56k 5 ( RSFEM ) R X i T 5 faf
(RRFM) AHXHE R 85 ( RPFM ) | A6 b 38 3 (RSDM ) | AH X H T &8 1 ( RRDM ) I AH X A8 % 1 5
(RPDM) ,
1.5 Bdegit5 a0

K H SPSS 16.0 X8 #4172 050115317

2 HR545%H

2.1 ARA B RNy A AR R o e B g e i

P22 2 AHT 45 Sl Aot S TRk ka0 v B S 0 AR TA] 0. 15% 3 R 430 1, 0.30% 1 0.45% ¥ FE R 73 A
15 F1 83 AN Fh IR 1, 0.50% Vi FE T A0 S Al R HY o 1 b ) VR AR S A A )= 5 10 N4
B AR MRS [ I 300 Y 8 34 R 4% 48 B 24 (B IR A, 43 1) #E 0.629—0.805,0.313—0.658 il 0. 172—0.592 Z
], AR BRI 55/, 0.15% F 0. 30% e B 32 25 155 B MR R KT 0.45 % W B by T 309 i o o il e K 5 72 S 3R
BURIRIE R, 0 BITE 11. 65%—32.10% ,17.60%—57.36% Fl 21.46%—78. 48% 2 [a] , 1 F i [A] it Fofr 6] 25 S 44 4
VAN =i =1 1 I S 7 S I NGB 2 715 N O 17195 2 N TN [ @ e 1 SNy (I8 iR a R et
FROZERTATY

®2 FEHINERETEERM(R)FBISHEAMET S

Table 2 Descriptive statistics of salinity-tolerant index for the varieties (lines) under different salinity stress

S S Y N O o Lt S U RS S T S - it
treatment No. Index Min. Max. Mean deviation Median Mode Skewness Kurtosis varience/%
0.15 200 RES 0.492 0.962 0.781 0.091 0.783 0.670 -0.088 -0.353 11.65
RPH 0.304 0.992 0.718 0.134 0.733 0.693 -0.476 0.061 18.62
RSH 0.258 0.990 0.629 0.161 0.628 0.714 -0.025 -0.593 25.65
RTL 0.297 0.990 0.805 0.130 0.831 0.900 -1.172 1.670 16.11
RSFM 0.272 0.995 0.784 0.151 0.810 0.900 -0.982 0.854 19.26
RRFM 0.228 0.992 0.747 0.182 0.795 0.900 -0.741 -0.304 24.33
RPFM 0.313 0.992 0.777 0.153 0.813 0.900 -0.891 0.274 19.71
RSDM 0.101 0.993 0.695 0.223 0.759 0.900 -0.694 -0.553 32.10
RRDM 0.191 0.993 0.718 0.195 0.746 0.900 -0.579 -0.532 27.13
RPDM 0.144 0.991 0.706 0.196 0.753 0.900 -0.718 -0.391 27.78

0.30 185 RES 0.303 0.793 0.544 0.096 0.531 0.500 0.067 -0.603 17.60
RPH 0.063 0.850 0.388 0.142 0.381 0.345 0.266 0.522 36.47

RSH 0.053 0.743 0.313 0.123 0.298 0.256 0.748 0.980 39.25

RTL 0.071 0.995 0.658 0.190 0.677 0.500 -0.516 -0.034 28.89

RSFM 0.083 0.993 0.444 0.173 0.427 0.504 0.579 0.478 39.00
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I S Y N O O LT S U RS S T S T it
treatment No. Index Min. Max. Mean deviation Median Mode Skewness Kurtosis varience/%

RRFM 0.019 0.862 0.321 0.180 0.299 0.086 0.589 -0.064 56.23

RPFM 0.092 0.963 0.414 0.165 0.401 0.473 0.491 0.325 39.72

RSDM 0.070 1.114 0.413 0.214 0.384 0.320 0.554 -0.302 51.77

RRDM 0.022 0.961 0.352 0.202 0.338 0.088 0.635 0.123 57.36

RPDM 0.100 0.995 0.429 0.197 0.396 0.395 0.688 -0.025 46.07

0.45 107 RES 0.300 0.719 0.448 0.096 0.444 0.35 0.791 0.206 21.46

RPH 0.037 0.671 0.320 0.131 0.305 0.156 0.230 -0.375 40.86

RSH 0.033 0.623 0.244 0.119 0.212 0.184 0.587 -0.102 48.87

RTL 0.164 0.931 0.592 0.199 0.600 0.600 -0.140 -0.887 33.60

RSFM 0.098 0.691 0.287 0.127 0.269 0.144 0.963 0.576 44.45

RRFM 0.016 0.566 0.172 0.108 0.149 0.106 1.268 1.947 62.86

RPFM 0.085 0.605 0.259 0.114 0.245 0.178 0.910 0.597 44.03

RSDM 0.021 0.783 0.191 0.127 0.168 0.068 1.575 3.949 66.71

RRDM 0.017 0.599 0.206 0.113 0.192 0.079 1.048 1.440 54.63

RPDM 0.005 0.916 0.199 0.156 0.162 0.064 2.538 8.515 78.48

RES: HXJHi B Relative emergence speed ; RPH; FHXT#£E Relative plant height; RSH: #HX} F 257 Relative stem height; RTL: FHX} F AR
Relative taproot length ; RSFM ; #HX} 1 - #fif F Relative shoot fresh mass; RREM: A%} b T &#Bfif T Relative root fresh mass; RPFM . AH X 8 Bk fif T
Relative plant fresh mass; RSDM . X HE 38T Relative shoot dry mass; RRDM . X b R ¥ E Relative root dry mass; RPDM . XA AR T

Relative plant dry mass

2.2 A AR RO A B

AN ER M BE T E R, L R AR S A W R S 10 SR AR T AR HE B A SRR BN IR | 2404 b ik i
F R AR AR R B (R 3) o AWM, BRAH X L 3 S A R AR T T (R AR
BFATOC RSN A L H AR AR T A RS AR A AR SC PR BB/ B0 B A OGSE R B 2 L 1
AR o TR R ol R AR 0T 3 25 g A X b 70 i B8 R0 X A R i A S 4 U il e, 239l 0,935 il
0.951.0.863 1 0.960,0.841 #10.981,

£3 TREBMMERETRERM(R) WRIEHAXESH

Table 3 Correlation analysis of salinity—tolerant index for the varieties (lines) under different salinity stress

ERALBE/ % sk
Salt Indes RES RPH RSH RRL RSFW RRFW RPFW RSDW RRDW RPDW
treatment
0.15 RES 1
RPH 0.276** 1
RSH 0.276**  0.935** 1
RTL 0.259**  0.282"* 0291 1
RSFM 0.280**  0.651""  0.642"* 0250 1
RRFM 0290 0.442%*  0.448**  0.298**  0.624"" 1
RPFM 0.313**  0.633""  0.629**  0.302**  0.951**  0.784** 1
RSDM 0.149 0.011 -0.007 0.013 0.071 0.035 0.082 1
RRDM 0.314**  0.440""  0.424"* 0250  0.522**  0.798**  0.661**  0.088 1
RPDM 0.158 0.003 0.003 0.047 0.096 0.117 0.128 0.896**  0.194 1
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AR/ % sohi
Salt Index RES RPH RSH RRL RSFW RRFW RPFW RSDW RRDW RPDW
treatment
0.30 RES 1
RPH 0.334*" 1
RSH 0.291 ** 0.863"* 1
RTL 0.124 0.238 = 0.116 1
RSFM 0.176 0.574" 0.563 "* 0.243 = 1
RRFM 0.292 " 0.555" 0.466 ** 0.250 =* 0.658 " 1
RPFM 0.233 = 0.617"* 0.582"" 0.242 = 0.960 ** 0.809 ** 1
RSDM -0.007 -0.011 -0.102 -0.058 -0.077 -0.208 * -0.115 1
RRDM 0.373*" 0.551"" 0.448 " 0.275*" 0.572*" 0.858 " 0.710"* -0.149 1
RPDM -0.086 -0.06 -0.104 -0.073 -0.083 -0.11 -0.071 0.729** -0.04 1
0.45 RES 1
RPH 0.286 " 1
RSH 0.210 =* 0.841"" 1
RTL 0.133 0.360 " 0.233 = 1
RSFM -0.104 0.352*" 0.277** 0.142 1
RRFM 0.085 0.444 ™" 0.391 " 0.269 " 0.609 ** 1
RPFM -0.044 0.402** 0.320*" 0.199 = 0.981 " 0.726 " 1
RSDM -0.037 0.094 0.049 -0.001 0.129 0.155 0.152 1
RRDM 0.236 * 0415 0.364"* 0.312**  0.417*" 0.763 " 0.529 " 0.136 1
RPDM 0.063 0.199 = 0.074 0.023 0.172 0.408 ** 0.245 = 0.711*" 0.370 " 1

Rygs =0.195, Ry o, =0.254
2.3 AR (R ) 2 iR 18 B U o b
Xf Y E R JEASMA Y55 10 DMERIN SRR BGHAT U3 AT, 2 BRI 8 TR BT BROME DR H i R A
AR AR SRR EE /INT 0.500 A1, B THEh T8 807E 0.572—0.939 Z (8], Al BERE I S (R 4)

R4 TEHBMERERSIEBE FIHEE

Table 4 Factor communities of salinity-tolerant index under different salinity stress

AR/ % o
Salt e RES RPH RSH RTL RSFM RRFM RPFM RSDM RRDM RPDM
treatment
0.15 HILATE 1 1 1 1 1 1 1 1 1 1
f T REE 0.236 0.680 0.675 0.183 0.756 0.654 0.854 0.914 0.583 0.934
0.30 WA TE 1 1 1 1 1 1 1 1 1 1
fl R 0.172 0.674 0.572 0.120 0.717 0.747 0.841 0.869 0.686 0.852
0.45 WA E 1 1 1 1 1 1 1 1 1 1
fl R 0.484 0.780 0.677 0.290 0.886 0.764 0.939 0.808 0.604 0.881

FH 3R 5 AT1,0.15% 811 0.30% e B F L5202 A iy, Bt sk 000 64.67% 1 62.52% ;55 1 A~ F i
S TR N 45.01% 1 45.02% , 35 RPH RSH .RSFW .RRFW .RPFW Fl RRDW 1FAH G H K, 3 % 7 s
PRHL T3S AR EERE A Py i AR5 TR AR i R 5 575 2 A 0 STkR 300 19.67% F1 17.50% , 3
5 RSDW il RPDW 1EAH IR K, =2 S BAE R T B AR SR . 0.45% Wk B T L8R 3 4> a4y, Bt ok
TN T1.12% ;55 1 A FRS 5Tk EN 29.65% , 5 RSFW RRFW . RPFW 1 RRDW 1F AH 3¢ 5 Ak, 3 iz A ik
B A e R R T BB R AR 56 2 A R TTER R 23.37% , 5 RES \RPH RSH Al RTL ARG
FoK, F B P R RIE S 55 3 A F A DTk EE O 18.10% , 5 RSDW Hl RPDW IEAH G H K, 2
SAEAR T B R RO o 3 VKL TR 4% o R - B s A AN (R (H 34 Sl TR R S A Y R A AR K
ARV 50.45% W38 W BT o S e 1 H 1 B R EAREK
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x5 AREHPHERERM(R) WERHUIRIE FHRHER TR ER HETERE
Table 5 Eigenvalues, contribution and loading matrix of components of salinity-tolerant index for the varieties ( lines) under different

salinity stress

B 0.15% 0.30% 0.45%

Index PC1 PC2 PC1 PC2 PC1 PC2 PC3
RES 0.427 0.231 0.414 -0.021 -0.259 0.640 0.085
RPH 0.818 -0.101 0.820 0.043 0.305 0.826 0.069
RSH 0.815 -0.105 0.756 -0.029 0.254 0.783 -0.018
RTL 0.427 0.025 0.336 -0.082 0.172 0.507 -0.062
RSFM 0.868 0.041 0.847 -0.026 0.940 0.036 0.017
RRFM 0.803 0.096 0.853 -0.138 0.757 0.353 0.257
RPFM 0.920 0.081 0.916 -0.042 0.958 0.124 0.081
RSDM 0.010 0.956 -0.077 0.929 0.059 -0.049 0.896
RRDM 0.744 0.174 0.826 -0.068 0.549 0.475 0.276
RPDM 0.064 0.964 -0.047 0.922 0.176 0.080 0.918
FHIEAR Eigenvalues 4.50 1.97 4.50 1.75 2.96 2.34 1.81
BEHkZR Contribution/ % 45.01 19.67 45.02 17.50 29.65 23.37 18.10
23+ 51k Cumulative contribution/ % 45.01 64.67 45.02 62.52 29.65 53.02 71.12

2.4 KRR (R) IEEELE S PR

XA AT BE T RF R A48 8 32 1 o0 o3 M s R A A1 R T e U1k BB 4% IR 715 R G ARG (3R 6) L 7
AT AR LB AX(GRT) RV AR Ma e B A R AEA: iRl ( 52) BEAT 2804 (1A
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Table 6 System matrix of composition scoring of components of salinity-tolerant index for the varieties (lines) under different salinity stress

EHR 0.15% 0.30% 0.45%

Index PC1 pCc2 PC1 PC2 PC1 pPC2 PC3
RES 0.087 0.103 0.093 0.008 -0.234 0.372 0.062
RPH 0.188 -0.083 0.187 0.065 -0.025 0.367 -0.020
RSH 0.187 -0.085 0.169 0.019 -0.028 0.357 -0.065
RTL 0.095 -0.003 0.072 -0.032 -0.010 0.231 -0.073
RSFM 0.194 -0.011 0.190 0.026 0.393 -0.149 -0.102
RRFM 0.177 0.019 0.186 -0.039 0.230 0.039 0.054
RPFM 0.204 0.007 0.205 0.019 0.377 -0.109 -0.068
RSDM -0.034 0.492 0.027 0.537 -0.072 -0.063 0.532
RRDM 0.161 0.061 0.183 0.000 0.117 0.138 0.086
RPDM -0.022 0.494 0.034 0.534 -0.047 -0.018 0.527
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Table 7 Scoring Formula of components of salinity—tolerant index for the varieties (lines) under different salinity stress

b R VYT
\reatment Component Scoring Formula
0.15 PC1 F,=0.187X,+0.095X,+0.194X;+0.177X,+0.204X5-0.034X(+0.161X,-0.022X;+0.087 X, +0.188X
PC2 F,=-0.085X,-0.003X,-0.011X;+0.019X,+0.007X5+0.492X+0.061X, +0.494X+0.103X,-0.083X
F=0.696F,+0.304F,
0.30 PC1 F,=0.169X,-0.298X,+0.165X;+0.026X,+0.141X5+0.019X(-0.032X,-0.033X;-0.037X,+0.187X,,
PC2 F,=-0.287X,+0.072X,+0.190X;+0.186X,+0.205X5+0.027X,+0.183X,+0.034X; +0.093X,-0.219X ,
F=0.720F, +0.280F,
0.45 PC1 F,=-0.028X,-0.011X,+0.393X;+0.230X,+0.377X5-0.072X,+0.117X,-0.047X; -0.234X,-0.025X |,
PC2 F,=0.357X,+0.231X,-0.149X;+0.039X,-0.109X5-0.063X,+0.138X,-0.018 X3 +0.372X, +0.368X ,
PC3 F3=-0.065X,-0.073X,-0.102X;+0.054X,-0.068X 5 +0.532X( +0.086X, +0.527X 4 +0.062X,—0.020X

F=0.417F;+0.329F,+0.254F;
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