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Field evaluation of salt-alkaline tolerance and trait correlation analysis in
different peanut varieties (lines)
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Abstract: To identify high-quality peanut varieties (lines) with tolerance to salt-alkaline stress, 29 peanut varieties (lines) were culti-
vated over two consecutive years at an experimental site in the Yellow River Delta. Their agronomic characteristics, as well as yield
and quality traits, were systematically evaluated. A comprehensive screening approach combining principal component analysis
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(PCA), membership function analysis, and hierarchical cluster analysis was used to identify superior salt-alkaline-tolerant varieties.
The results revealed that the oleic acid to linoleic acid ratio (O/L ratio) and linoleic acid content showed the greatest variation, while
fat content, protein content, and shelling percentage exhibited relatively smaller differences. Main stem height and lateral branch
length were significantly positively correlated with pod yield and kernel yield, respectively. Oleic acid content was significantly nega-
tively correlated with 100-kernel weight, whereas linoleic acid content showed a significant positive correlation. Peanut yield traits (ker-
nel rate, pod yield, and kernel yield) were closely associated with both agronomic traits (number of fruiting branches, main stem height,
lateral branch length) and quality traits (protein content, fat content, oleic acid content, and linoleic acid content). Comprehensive analysis
indicated that varieties P16-22, Huayu 9147, Huayu 9141, Huayu 9118, Huayu 9121, Huayu 60, Huayu 9125, and Huayu 9124 per-
formed exceptionally well in saline-alkali soil conditions, whereas Huayu 656, P18-82, P18-43, and P17-18 showed poor adaptability.
The former group produced significantly higher pod and kernel yields than the latter. These findings provide valuable genetic resources

for breeding salt-alkaline-tolerant peanut varieties and offer useful references for parental selection in future breeding programs.
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Table 1 Information on the tested peanut varieties (lines)

M5 AW I H's 2 FK FHY ' HFR FHY

No. Name Type No. Name Type No. Name Type
1 Pl16-22 i % lines 11 P18-82 i % Lines 21 AEE 9119 Huayu 9119 fhFR Variety
2 P17-16 M lines | 12 1EH 32 Huayu 32 imFf Variety 22 4EH 9121 Huayu 9121 i Variety
3 P17-18 i & lines 13 4EF 60 Huayu 60 sl Variety 23 £H 9123 Huayu 9123 S Variety
4 P17-23 Al & lines 14 4{EFH 656 Huayu 656 fn Al Variety 24 ER 9124 Huayu 9124 sl Variety
5 P17-33 i lines | 15 AEH 917 Huayu 917 i Bl Variety 25 £H 9125 Huayu 9125 i Al Variety
6 P17-127 i & lines 16 467 9111 Huayu 9111 54 FP Variety 26 AEE 9141 Huayu 9141 ShFR Variety
7  P18-43 fhZ lines | 17 AEH 9112 Huayu 9112 #hFf Variety 27 EHE 9147 Huayu 9147 Ea Bl Variety
8 P18-60 fh 7 lines | 18 AEH 9115 Huayu 9115  #hFf Variety 28 s 1t 215 Zhonghua 215 EaFl Variety
9 PI18-61 i & lines 19 4EF 9116 Huayu 9116 i Flt Variety 29 FAE 51 Yuhua 51 S Variety
10 P18-80 fh A lines | 20 AEF 9118 Huayu 9118 /i Fll Variety

1.3 Rt
AR R 5 LI Ak g i i, B
(R)FHE—A/NX, AXER 10 m?, 4R R)
W 2 A EE CRAEEBIERE, 229 0.85 m, 2
£ 3.85 m, NT#&FM . 45ERE 2 17, 1780 0.33 m,
JCHE 0.15 m, B2 Ko HAE. BEK . e HLB A

I e 25 T[] A S AR A T
1.4 5FRZE
141 AKMWRAFZFNE  7F 2020 £ 2021
91, RITE A/ NN BEPLIE I 3 #RIEAE, K4
A= o BT 5 54 3 R 3 RS s o ) 19 0 vk 32
BN =N 5 3 SN 5 %5 G ES R 5% i < I N T
SR BEAS/INX N 1 B A AR AR S AT A AR T, R
/NP, AR, AR
WE AP AR E , AE ., I RERR
AR SR 7 5 L R HE R
142 Smbkale AR RSO0 RE
PSCRAE VT LT /MG (near infrared spectrum instrument,
NIRS), 8L UE£LAM 3G o3 B A A A8 A il (RO
BEF . AN . R . W AR R A = P, A
Y52 1 FH 30~40 Kk,
1.5 HESH

R FEACEFE SR A R AR L e
ARF G TR R IRRAE, 20 5 AT 22 S 0 L HHOG
PEOIHT . 22 o0t [l 23 A7 B 8o o . AR A T
ERBRPE LR G S PP 2R BGR & s L A
IIMTEM ARG

X,
i)ﬁlﬁ%ﬂﬁ:ﬂ(&j%)( =

i,j,max

I, w(Xi) 5 i AR RIS j A LR G TR PR R s U,

_Xi,j,min (1)
-X

i,j,min

Xij P i A j LR BRI ML, X max T
P DR ARSI R KA, Xijmin FE 1A
8RR/ ME.

P[ R
L @)
2B,
=
Rl W, BRI | AR A SRR, P,
TR i DR A EEA e bR kR

LA SME DA D= (1, W) (3)
j=1

K, DS @ A SR ERBRRE 1 BV ER G E, 1 S
i ANES N ER A TR PRSI sREUE, W R
FIEE i A ERE R PR IIALE .

SR Y RA G Bt v i 7 R R B U A 2
KA AR E T, 3 Moy s & R IAL
SRR N T ER IR, dRich T, LA R EN
A AR AURAL, FRicoh S, At 2 e 4
D EPRIR AT AR Ry 22900, BF9E 2 JRAeETESR
i b - 500 5 A 25 5

Excel 2022 FF i1 8L B M4 11, SPSS 27
BAFAN Origin B4 T #4742 54041 . AHOCPE 3B
FER I3 b B 1B 2z kil
2 ZERESH
21 BURTERSH

G AR XA AR K R R, ESE 2 AR
X AEAE PR FEAT 3 HT (E 2). 455 R, 2020 4E45 1
RAESF RZBON 2.35%~98.19%, H K ZE /NN i
12 £ B> T He >0 A B4 A B> B2 sk
E>FER SRS R E>SH A E>WR & E>



88 fE W 2

52 %

AT SR> RSB S &, 2021 FELMRIRAE R
RECH 2.97%~74.31%, HRKZ/NRI AR &
> o> HF A7 7 5> 38 R ™ i > 3 2K m > A > 45
A E R E ST AR &R A E >R
FrE> RS IR I A . IR R A 2 A LA b

Pl (R)Z AR AR, 2 4R 1A 53 R B TE 0% I,
FMWIIX 2 HEAR R Bl ()89 X BER R, R HE T ih
JOT i R (RO RLAF 6 b o BT & i . AR
FIBT & R SRR GR)Z AR S 85/, 2 AR AE 5 R AL
BITE 10% LT, FRBIAE A S Rh e 22 400

2 HMRTEESWGF) ERBEH EWERINSREN
Table 2 Growth and quality of peanut varieties (lines) in saline-alkali land

FEIR 2020 2021

Index wAME RKRME CPWE Rl EREH BOME O BKRME PHE RilEE BRRE

Min. Max. Mean S.D. CV (%) Min. Max. Mean S.D. CV (%)

F 257 MSH 24.00 52.33 38.09 7.37 19.35 15.25 50.00 33.97 10.11 29.75
fiF K BL 27.33 56.33 44.43 7.26 16.34 18.75 56.50 40.01 10.18 25.45
3Kk NB 5.00 21.00 8.85 3.04 34.37 5.25 8.75 7.48 0.88 11.78
45 A K NBP 5.00 17.33 7.57 2.44 32.16 4.00 7.75 6.37 0.86 13.46
HEE PW 106.00 306.00 261.10 38.48 14.74 136.00 310.00 264.97 32.72 12.35
HiE SW 46.00 130.00 108.97 16.04 14.72 52.00 104.00 90.41 10.80 11.95
Hi{ % Sp 59.20 69.40 64.90 222 3.42 57.20 71.40 64.37 3.78 5.87
JER R PY 187.92 363.01 285.08 48.39 16.97 143.29 459.75 318.12 101.80 32.00
FA =8 KY 126.51 241.01 185.22 31.71 17.12 85.69 315.60 207.01 70.35 33.98
B A& PC 24.11 29.76 26.92 1.17 4.36 17.16 25.41 21.63 2.12 9.80
g Wi & & oC 50.83 57.08 54.11 1.27 2.35 51.41 56.71 53.38 1.58 2.97
IMER S B OAC 47.45 86.02 77.95 8.15 10.46 61.43 86.21 78.80 6.14 7.79
IR & it LAC 1.16 27.49 6.52 6.40 98.19 1.56 22.79 7.08 5.26 74.31
M O/L 1.42 72.76 22.11 15.56 70.38 2.70 55.32 18.29 13.36 73.09

MSH: main stem height; BL: branch length; NB: number of branches; NBP: number of branches with pods; PW: 100-pod weight; SW:
100-seed weight; SP: shelling percentage; PY: pod yield; KY: kernel yield; PC: protein content; OC: oil content; OAC: oleic acid content;

LAC: linoleic acid content; O/L: oleic/linoleic.
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Table 3 Correlations among traits of tested peanut varieties (lines)

_ y ” I E2S A EA B R Wk
R R MR B L FRE ECE RCR D P
Index MSH  BL NB PW SW SP - A e

NBP PY KY PC ocC OAC  LAC
il #; K BL 0.950™
R NB 0.347  0.356
. "
HRBH 0.449° 0429 0.941"
NBP
HRE PW 0.242 0251  0.073  0.072
B H SW 0.290 0.281  0.042  0.095 0.866"
- #SP —0.046 -0.111 0273 0289 -0.322 -0.311
JRER PY  0.7207 0.7137 0280 0319  0.5537 0.508™ 0.184
K7/ KY  0.6747  0.654™ 0315 0360  0.4817 0.442" 0.356  0.983"
I:F/»\E
iﬁma% 0.021  0.087 -0.173 -0.175 -0.291 -0.169  0.155 0.094  0.093
Beli & OC —-0.193 -0.255  0.108  0.083 0.240 0.142  0.154 -0.068 -0.020 -0.829"
3 T =N .
gA@iEE -0.070 -0.032 -0.086 -0.181 -0.117 -0.376" —0.028  0.056  0.041  0.033 -0.154
AR 5 . "
LAC 0057 0014 0089 018 0.135  0381° 0030 -0.059 -0.043 -0.079  0.195 -0.998
M O/L 0.012  0.017 0.044 -0.103 0.180 0.086 0.168 0277 0.298 -0.139 0.221  0.309 -0.305

PR B EHEMIK(P <0.05), TR BEHIEWP<0.01), FHi5RE 2,

" indicates a significant correlation at P < 0.05; " indicates a highly significant correlation at P < 0.01. Abbreviations are the same as those

given in Table 2.
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Table 4 Principal component loadings and contribution rates of trait indicators

Eisun F A4 Principal component
Index F1 F2 F3 F4 F5

F 257 MSH 0.827 0.214 -0.123 -0.180 -0.231
Az & BL 0.814 0.261 -0.107 -0.225 -0.270
SR8 NB 0.536 -0.020 —0.512 0.476 -0.252
45 KB NBP 0.595 -0.071 -0.584 0.382 -0.259
HRE PW 0.590 —0.374 0.590 -0.104 -0.022
HHE SW 0.601 —0.492 0.419 -0.295 0.071
1=K Sp 0.095 0.207 —0.434 0.478 0.678
FER 0 PY 0.901 0.240 0.196 —0.042 0.221
A= KY 0.878 0.247 0.117 0.056 0.331
A& PC -0.077 0.549 -0.292 —0.604 0.365
BENI 5 OC 0.019 -0.598 0.243 0.675 0.050
R & & OAC -0.167 0.764 0.422 0.329 -0.258
MR & & LAC 0.166 -0.790 —0.405 -0.296 0.252
I O/L 0.173 0.220 0.485 0.443 0.337
HF1E{E Eigenvalue 4.38 2.58 2.11 2.00 1.26
BTk % Contribution rate (%) 31.30 18.41 15.10 14.27 9.00
Z4+5#k 3 Cumulative contribution rate (%) 31.30 49.71 64.81 79.08 88.08

FI~F5: E 1~5, 45 RE 2,

F1-FS5: principal component 1-5. Abbreviations are the same as those given in Table 2.
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Fig. 1 Loading plot of all traits on the first and second prin-
cipal components

HEFF 2 MK 4.

Abbreviations are the same as those given in Table 2 and 4.
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Fig. 2 Score plot of peanut varieties (lines) on the first two principal components
G Z 4. HY: 68 ; YH: F14E; ZH: #4E . Abbreviations are the same as those given in Table 4. HY: Huayu; YH: Yuhua; ZH: Zhonghua.

#5 HRAEERME)WERIFESIREE

Table 5 Comprehensive principal component scores and rankings of tested peanut varieties (lines)

SFR(R) K& PR EU{E Membership function value D1 He4
Varieties (lines) (X)) w(Xi2) u(Xis) 2 (Xia) u(Xis) D-value Rank
P16-22 0.590 0.717 0.527 0.412 0.398 0.557 9
P17-16 0.439 0.756 0.689 0.301 0.627 0.545 12
P17-18 0.424 0.700 0.512 0.155 0.420 0.453 23
P17-23 0.393 0.673 0.654 0.258 0.318 0.467 19
P17-33 0.326 0.449 0.774 0.590 0.026 0.441 24
P17-127 0.482 0.273 0.587 0 0.555 0.386 25
P18-43 0.368 0.590 0.465 0.082 0.098 0.357 29
P18-60 0.146 0.578 0.771 0.546 0.714 0.466 20
P18-61 0.430 0.436 0.579 0.625 0.466 0.492 17
P18-80 0.543 0.435 0.471 0.331 0.727 0.493 16
P18-82 0.396 0.566 0.587 0.232 0.582 0.457 22
1EH 32 Huayu 32 0.355 0.857 0.317 0.697 0.672 0.541 13
1EH 60 Huayu 60 0.657 0.732 0.606 0.344 0.442 0.591 6
1EH 656 Huayu 656 0 1.000 0 0.566 0.633 0.365 28
£ 917 Huayu 917 0.553 0.762 0.621 0.248 0.583 0.562 7
1EH 9111 Huayu 9111 0.227 0.450 0.640 0.978 0.313 0.475 18
1£E 9112 Huayu 9112 0.486 0 0.211 0.492 0.790 0.369 27
AEH 9115 Huayu 9115 0.398 0.584 0.625 0.772 0.261 0.522 14
AEH 9116 Huayu 9116 0.218 0.463 0.812 0.410 0 0.380 26
AEH 9118 Huayu 9118 0.687 0.840 0.580 0.437 0.195 0.610 4
AEH 9119 Huayu 9119 0.602 0.764 0.673 0.177 0.342 0.552 10
AEH 9121 Huayu 9121 0.633 0.780 0.533 0.297 0.300 0.558 8
F£E7 9123 Huayu 9123 0.631 0.408 0.417 0.065 0.708 0.464 21

1EH 9124 Huayu 9124 0.538 0.824 0.683 0.213 0.753 0.592 5
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(#% 5)
il (R) )& R £ Membership function value D i He4
Varieties (lines) u (X)) u(X;2) u(X;3) u(X:4) u(X;s) D-value Rank
1£F 9125 Huayu 9125 0.656 0.626 0.573 0.541 0.804 0.632 3
1EH 9141 Huayu 9141 1.000 0.554 0.202 0.958 0.026 0.664 2
1EH 9147 Huayu 9147 0.706 0.703 1.000 1.000 1.000 0.833 1
F4E 215 Zhonghua 215 0.377 0.599 0.577 0.771 0.619 0.546 11
F4£ 51 Yuhua 51 0.542 0.661 0.333 0.548 0.378 0.515 15
wXi)~u(X;s): 5 i AR 1~5 R s s EUE
1(Xi,1)—1(X;5): membership function values of principal component 1-5 for the i-th variety.
2.5 RERHSHT 7 656, RUIEAEELMMIALE G RMBZE. FETHE

R T 29 M e AN R)ESR I REE X EATHEATHEY, HEAET 10 AR (R)
IR CGE AR, T RZMER . RS BINER 9141, fEF 9147, fEF 9125, HEH 60,
PEAR, SRR R R BOE T2 A 1R, SRIBR EF 9118, fEH 9121, 4EF 9123, P18-80. P16-22,
B, 7EERmiZE & R IRE Sk, 2 #ss . 1EE 9124, R REUEIEA S 10 200 5 (R) 735
GEIREM, RIEREUEEKIERT 9141, £W'e A P17-18, P17-127, P18-82, P17-23, P18-43, {bH
TEERR M 1 4 & eI, )@ R BUE B /N & 4E 9111, P17-33. P18-60. EH 9116. fEH 656 (¥ 6).

#6 TREEMMEF)ERERHRERBERHR

Table 6 Membership function values and rankings of trait indicators in different peanut varieties (lines)

AR () FEEH O MEK SRR SRR HARH HIH % FER T

Varieties (lines) MSH BL NB NBP PW SW SP PY
P16-22 0.749 0.712 0.273 0.318 0.756 0.776 0.534 0.766
P17-16 0.441 0.442 0.164 0.091 0.783 0.806 0.458 0.745
P17-18 0.402 0.620 0.309 0.182 0.772 0.806 0.356 0.494
P17-23 0.346 0.529 0.236 0.159 0.844 0.746 0.203 0.535
P17-33 0.570 0.543 0.055 0.114 0.722 0.761 0.186 0.292
P17-127 0.631 0.659 0 0.068 0.822 1.000 0.297 0.496
P18-43 0.374 0.447 0.364 0.386 0.861 0.836 0.059 0.255
P18-60 0 0 0.055 0 0.844 0.731 0.602 0.274
P18-61 0.341 0.466 0.327 0.250 0.928 0.791 0.602 0.437
P18-80 0.520 0.486 0.236 0.364 0.883 1.000 0.678 0.592
P18-82 0.397 0.385 0.182 0.159 0.839 0.881 0.475 0.498
1EF 32 Huayu 32 0.486 0.529 0.327 0.295 0.511 0.478 1.000 0.394
1EF 60 Huayu 60 0.670 0.793 0.309 0.318 0.850 0.896 0.432 0.905
1EH 656 Huayu 656 0.274 0.332 0.236 0.227 0 0 0.907 0
F£H 917 Huayu 917 0.603 0.731 0.145 0.136 0.828 0.746 0.542 0.841
F£E7 9111 Huayu 9111 0.017 0.178 0.345 0.295 0.739 0.687 0.500 0.231
AEH 9112 Huayu 9112 0.419 0.375 0.436 0.364 0.794 0.836 0.678 0.394
AEH 9115 Huayu 9115 0.480 0.452 0.291 0.250 0.750 0.552 0.390 0.550
AEH 9116 Huayu 9116 0.385 0.442 0.055 0.023 0.817 0.716 0 0.132
AET 9118 Huayu 9118 1.000 1.000 0.345 0.318 0.839 0.672 0.415 0.800
FE7 9119 Huayu 9119 0.788 0.784 0.182 0.182 0.956 0.746 0314 0.830
FE7 9121 Huayu 9121 0.849 0.832 0.309 0.295 0.761 0.776 0.407 0.814
AEF 9123 Huayu 9123 0.648 0.736 0.182 0.295 0.856 0.910 0.492 0.789
1EF 9124 Huayu 9124 0.642 0.567 0.073 0.091 0.822 0.836 0.636 0.875
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A (R) FEE MK SRR A REK HARHE HHE R JER
Varieties (lines) MSH BL NB NBP PW SW SP PY
AEH 9125 Huayu 9125 0.592 0.615 0.255 0.295 0.939 0.836 0.864 0.944
1EH 9141 Huayu 9141 1.000 0.947 1.000 1.000 0.939 0.910 0.678 0.998
1ET 9147 Huayu 9147 0.547 0.591 0.327 0.205 1.000 0.940 0.720 1.000
#4215 Zhonghua 215 0.274 0.356 0.200 0.273 0.800 0.597 0.780 0.552
F4E 51 Yuhua 51 0.648 0.668 0.418 0.432 0.628 0.672 0.627 0.616
A (R) M- RAREE BUiEE mREE  WlRSE Mk jFigj%E@wE HE44
Varicties (lines) KY PC oc OAC LAC o ~ Meanmembership Rank
function value
P16-22 0.713 0.544 0.427 0.896 0.126 0.058 0.546 9
P17-16 0.665 0.796 0.406 0.971 0.033 0.109 0.494 15
P17-18 0.406 0.889 0.211 0.820 0.158 0.052 0.463 20
P17-23 0.423 0.709 0.346 0.915 0.085 0.079 0.440 23
P17-33 0.188 0 0.882 0.928 0.099 0.063 0.386 26
P17-127 0.425 0.460 0.564 0.347 0.655 0.005 0.459 21
P18-43 0.122 0.812 0 0.776 0.235 0.029 0.397 24
P18-60 0.247 0.535 0.540 0.990 0.032 0.136 0.356 27
P18-61 0.403 0.384 0.788 0.777 0.250 0.037 0.484 17
P18-80 0.580 0.737 0.633 0.577 0.409 0.015 0.551 8
P18-82 0.431 0.719 0.368 0.766 0.239 0.031 0.455 22
£ H 32 Huayu 32 0.452 0.760 0.483 0.987 0.021 0.129 0.489 16
1EH 60 Huayu 60 0.816 0.758 0.522 0.926 0.081 0.083 0.597 4
1£E7 656 Huayu 656 0.019 1.000 0.175 0.908 0.079 0.071 0.302 29
F£E7 917 Huayu 917 0.791 0.683 0.337 0.891 0.119 0.056 0.532 12
AEH 9111 Huayu 9111 0.184 0.192 1.000 1.000 0.037 0.113 0.394 25
AEH 9112 Huayu 9112 0.383 0.374 0.963 0 1.000 0 0.501 14
AEH 9115 Huayu 9115 0.467 0.293 0.915 0.967 0.066 0.093 0.465 19
£ 9116 Huayu 9116 0 0.232 0.708 0.921 0.089 0.082 0.329 28
FE7 9118 Huayu 9118 0.722 0.587 0.457 0.999 0 0.190 0.596 5
FEF 9119 Huayu 9119 0.707 0.702 0.316 0.930 0.085 0.068 0.542 11
AEH 9121 Huayu 9121 0.725 0.622 0.301 0.905 0.098 0.081 0.555 6
AEH 9123 Huayu 9123 0.721 0.699 0.440 0.348 0.643 0.006 0.555 7
AEH 9124 Huayu 9124 0.854 0.809 0.279 0.965 0.044 0.097 0.542 10
AEH 9125 Huayu 9125 0.999 0.571 0.676 0.814 0.199 0.034 0.617 3
FE7 9141 Huayu 9141 0.988 0.205 0.645 0.776 0.239 0.044 0.741 1
1ET 9147 Huayu 9147 1.000 0.374 0.837 0.985 0.035 1.000 0.683 2
F{E 215 Zhonghua 215 0.575 0.346 0.733 0.935 0.105 0.067 0.471 18
F4E 51 Yuhua 51 0.610 0.481 0.430 0.780 0.229 0.041 0.520 13

4G M4 2. Abbreviations are the same as those given in Table 2.
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Fig. 3 Cluster analysis of traits in tested peanut varieties (lines) and characteristics of different trait groups
A @AIRZERE, B R MRS EARITN K, 0 SBUERITN I . 455 2. HY: EF; YH: F4E; ZH: Pk,

A: variety cluster diagram; B: evaluation of agronomic traits vs yield traits; C: quality traits evaluation. Abbreviations are the same as those

given in Table 2. HY: Huayu; YH: Yuhua; ZH: Zhonghua.
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Table 7 Comparative analysis of trait variation in peanut varieties (lines)

BT 2020 2021

Tndex TM-SM F P TM-SM F P
F =7 MSH >0 0.225 0.648 >0 38.471 0.00"
A% BL <0 0.018 0.896 >0 22.687 0.00"
Iy B8 NB >0 2.832 0.131 >0 0.009 0.93
45 A4 NBP >0 1.152 0.311 >0 0.138 0.72
HREPW >0 0.030 0.865 >0 0.153 0.70
HiE SW >0 1.193 0.303 >0 0.352 0.57
=% Sp <0 1.048 0.333 >0 1.256 0.29
JER = PY >0 8.789 0.016 >0 18.852 0.00"
8 KY >0 8.369 0.018" >0 19.949 0.00"
AT A& PC <0 1.085 0.322 <0 1.753 0.21
JE Wi & & OC >0 1.766 0.213 >0 1.444 0.26
TR & OAC >0 2.162 0.176 >0 0.920 0.36
MR & & LAC <0 0.521 0.494 <0 0.510 0.49
M A i O/L >0 3.856 0.085 >0 0.368 0.56

TM: Tt SR A8 & RO 244 SM: SRR AP P 389ME . 4G R 2. *: P <0.05; **: P<0.01,

TM: mean of salt-alkali tolerant variety; SM: mean of salt-alkali sensitive variety. Abbreviations are the same as those given in Table 2. *: P

<0.05; **: P<0.01.
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