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Effects of Saline-alkaline Stress on the Morphogenesis of
Panicle of Japonica Rice Germplasm

KONG Weiru', SONG Jiawei', DUAN Kairong', QIAO Chengbin', FENG Peiyuan',
MA Shuaiguo'?, LI Peifu', LUO Chengke', TTAN Lei'
('College of Agriculture, Ningxia University/Key Laboratory of Modern Molecular Breeding for Dominant and Characteristic

Crops in Ningxia, Yinchuan 750021 ;*College of Agriculture, Tarim University, Alar 843300, Xinjiang)

Abstract: Saline-alkaline stress is a critical limiting factor for high-yield and stable production of rice.
Elucidating the effects of different saline-alkali soils on rice panicle morphology, and screening saline-alkali-
tolerant rice germplasm accessions are of great significance to the breeding of saline-alkali tolerant rice varieties.
In the present study, normal paddy soil was used as control (CK) , with two different types of saline-alkali soil
being used as experimental treatments. Treatment I and II focused on salt and alkali stresses, respectively. A total
of 164 japonica rice germplasm accessions were examined for 11 panicle traits. Then, multivariate statistical
methods, such as correlation analysis, principal component analysis (PCA) , linear regression analysis (LRA)
and path analysis were used for a comprehensive evaluation of the panicle traits under different saline and
alkaline adversities. Under the two saline-alkali treatments, spike length (SL) , grain number per panicle

(GNP), grain density (GD), grain number of primary branch (GNPB), primary branch number (PBN), grain
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number of secondary branch (GNSB) , and secondary branch number (SBN) , were significantly reduced if
compared to CK. Compared with treatment II, Treatment I showed significantly increased in SL, GNP,
secondary branch grain density (SBGD), GNSB, and SBN. These findings suggest that salt stress exerts a less
substantial impact on these traits than alkali stress. Under different treatment conditions, variations on the
correlation among 11 panicle traits were noted. Particularly, a significant positive correlation between the
thousand grain weight (TGW) and seed setting rate (SSR) under the two saline-alkali conditions was detected,
while no significant correlation under CK condition was found. PCA with 11 evaluation index from CK,
treatment I and treatment II suggested three major components, with cumulative contribution rate of 80.412%,
86.441% and 83.861%, respectively. Using LRA and PCA, GNP, GD, GNPB and PBN were selected as the
key indexes for evaluating panicle morphology of japonica rice under saline-alkali condition. Five saline-alkali-
tolerant japonica rice accessions, namely Liaogeng 1201, Pinggeng 8, Fengdao 508, Song 820, and Ninghui
1, were identified through a comprehensive evaluation value D of panicle traits, and they can be used as
valuable parental lines for rice-plant-architecture breeding under intricate saline-alkali environments.

Key words: Oryza sativa japonica; germplasm resource ; saline-alkaline stress ; panicle ; morphogenesis
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Table 1 Names and origin of 164 japonica rice germplasm accessions

%5 EAN KiE | G ZFR Heis H5 B HeiR G5 v4 s P
No. Name Origin | No. Name Origin | No. Name Origin | No. Name Origin

1 EEHE hETE | 33 TH 69 hETE | 65 K26 AR | 97 HRAE15 Hh
2 /NKERE hETHE | 34 k15152 PETE | 66 JpAE2s  PEEEIL | 98 piSiipi [ 7
3 A RETE | 35 7RSS FETHE | 67 820  rrEMIJEIT | 99 F:45 508 Hh B
4 AR TETE | 36 127 HETE | 68 JpMi30  HEMIEIL | 100 367-4 HE LT
5 MURPECORR PETE | 37 MER2Y PEZT | 69 BRI AR | 101 159-1 Hh sl P
6 KA PETE | 38 ey HA 70 Kohi-1 HrE AR | 102 H80-135 Hh s e
7 hertds hETE |39 HEFEN9 FEJbEt | 71 Muthhomate H A 103  TOPOLea 58-76 1[4
8 ANEERREE hETE | 40 Bl L | 72 Titonio H A 104 M 698 HE B
9  ATUNEWREE PETHE | 41 Fh HA 73 FBKH/NIT HA 105 ANH25 R B
10 At hETHE | 42 R hEZE | 74 PR PELA | 106 Hep3g s HrE BN
11 HEREENR hETE | 43 RiRA hEawE | 750 FE3S pEdkE | 107 Hepial 5 Hh ] B
12 FY629  PETHE | 44 R EEN 76 ILEFTI2E tPEELT | 108 HeRi4s hEBHM
13 KR¥ers  PETE | 450 TS hEYLI | 77 #HKeS  hEEA | 109 AL i
14 TH7S  hETE | 46 HRTS LT | 78 Kt26 e | 110 {=H F |
15 THI4YS hETH | 47 LI 79 HELLT | 79 ok HA 111 ]394 H A
16 THIISS hETHE | 48 ~4154-4 REVLA | 80 BfbbH—  HhEZzEM | 112 it HA
17 THI27TYS  PETHE | 49 ARUE hETE | 8l K HA 113 BRUE H A
18 THI32S pETHE | 50 Hitomehore HA 82  FHE25  PEWHL | 114 09121 Hh il v
19 THiZew  PETHE | 51 1033 hEICT | 83 FiAE105 PR | 115 ByE902  HREEIEIT
20 T3S hETHE | S2 Juts HREICE | 84 BAE29 hEBE | 116 A HhEEsT
21 THI41YS  PETHE | 530 #Hifrss hEAE | 85 kfk2s  HEICT | 117 H=£ 807 HEL T
22 THE43 5 hETHE | 54 WK HA 86 kA 1304 PEIT | 118 R SRS
23 THi44S  PETHE | 55 105 pECT | 87 Jeki22 PEMUEIL | 119 35 it
24 THESYS ETHE | 56 PAEE Wk 88 3506213 HEEIEIT | 120 Bk 8 = )fif
25 AL 843 hETE | 57 F HA 89  Hiki3es  hEHEE | 121 iR HA
26 WH2%  PETHE | 58 Rt et REEAR | 90 elIEF1S PEEIRIT | 122 B 32 H
27 1119 PETE | 59 bric e AR | 91 JekE1a EEIET | 123 RERREGS H A
28 wr2s PETHE | 60 ES9/S hEEM | 92 HERE1S PEERT | 124 BN RS
29 K ThETE | 6l PN A hEEM | 93 WE2S pEEE | 125 P13 5 o
30 5135 HETHE | 62 KHS REEM | 94 WESYS hEE | 126 b R & [
31 17 FETHE | 63 dERilS hEEAR | 95 PHE12YS rPEDEE | 127 FEfI 649 HhE R
32 £ 124 TETHE | 64 Sk 72 hEEA | 96 BRE28 iR | 128 RHKes  hEdbt
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No. Name Origin | No Name Origin | No. Name Origin | No. Name Origin
129 FHAK398  HEFEM | 138 FAIER99 FEEM | 147 Galhardo A 156 Bertone T
130 Bl 6 EHEE | 139 4559320 PEFEAR | 148 Banat725  WUKFRIE | 157 B W2
131 HMI1508  thEFEA | 140 HOPHIRE PEEEAR | 149 AduIRR ORI | 158 Gostima PR ELJE
132 hRE8043 WL | 141 FERE 28 HiE AR | 150 Banat2951  MOKAIWE | 159 o HA
133 B 10A7 PETT | 142 Pipks1s PEEM | 151 Cigalon 21 160 WY T
134 O 1201 PEDIT | 143 AR 899 HETA | 152 Agostono HIH 161 SRS H A
135 R HE AR | 144 R | 153 s HEGE | 162 JiRE 225 i)
136 PHigES P 145 H A< i HA 154 i 1% PEWHL | 163 Hrborio Cyauco  Fjdirhiidk
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I T 2022 A A E T B R B A X T .
IEH 5 (CK) ZE7K 72 BV A 77 B R 24 2 5K
5437 (106.23°E, 38.23°N) , £h iR 56 FH 445 2 >4k
P JC AR AR BRI a8 ) A6 B B R kR i N A
(106.30°E, 38.85°N) , Ab FRIT (Bt ) 761 2 HLAZ I
F(106.55°E,38.83°N) o 3 A5 i 19 458 fb 2=k
2, R AT, & 164 53 Fh T 5EE N

VAN, AN 3 R E AT o SR AR AR AR , B0
PEEAMAE 247 47K 1.2 m, BARRIG R, 1 7HE 30 cm, Bk
P10 cm. iXEY T4 H25 HEMBL, 6 A 3 Hiffk,
JARI R AT it FH < N 18 kg/667m?, P,0,9 kg/667m?,
K,0 6 kg/667m’. i i 56 H 4 38 5 b ) 24 ER
o HOBHE R LA L 1.53~13.57 g/kg 2R
0.29~1.52 g/kg XY 34.83~122.33 mg/kg LA
210.48~241.54 mg/kg.

F2 TR
Table 2 Soil chemical properties in the experiment
Sdh i (gkg) AL (%) S0,” cr K Na* Ca* Mg HCO,
Ab P Treatment .. .
Total salt content Alkalinity (mg/kg) (mgkg) (mgkg) (mg/kg) (mgkg) (mgkg)  (mgkg)
XHHR CK 0.7 43 131.3 75.7 772 284.5 81.2 78.6 32.1
AbPRT Treatment I 7.3 37.7 2230.2 730.8 123.1 2774.7 264.7 540.5 274.9
AbFAIT Treatment I 5.0 56.2 13270  529.8 113.0 1892.2 4244 380.6 455.4
1.3 MEERSHE HLEE | — BRI — R B R  — R B
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ST K FEAG RS v A BE R 2R R A
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%€ [ Spectrum 7y ] ) fil pH Meter (1IQ150, & [%]
Spectrum 72w ) I 15 77 H 7K F1 8~10 cm + 8T HE T
#(EC, electrical conductivity ) Fll pH {f , 7£ & 4b B
() 3 Y H A2 v g A B B A A X A R S R B 25
AT FEHL S0 R A O3 .
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B (R A R =R Ak 3546} B 4b B X 1009% .
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FI ] Excel 2023 #4174 95 %% 21 . F| J SPSS
27.0 AT E AT M GBS, AR 431,
Origin 2023 43 il #EA 7 AH G 43 A 181 UH 4347 F 25
W E AT S B . S IRBCER R By A
164 14 A5 A 5T 0% U5 A0 A5 4% 32 B0 SR pR K
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Fig.1 EC and pH of water and soil under different saline-alkali conditions
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SL: Spike length; GNP: Grain number per panicle; PBGD: Primary branch grain density; SBGD: Secondary branch grain density; GD: Grain
density; GNPB: Grain number of primary branch; PBN: Primary branch number; GNSB: Grain number of secondary branch; SBN: Secondary
branch number; TGW: Thousand grain weight; SSR: Seed setting rate; The same as below
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Fig. 2 Significance analysis of panicle traits of japonica rice germplasm under different saline-alkali conditions
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* represent a significant correlation (P<0.05); ** represent a significant correlation (P<0.01); *** represent a significant correlation (P<0.001);
The horizontal and vertical coordinate numbers represent the distribution range of each panicle trait; Corr is the correlation between panicle traits
under comprehensive treatment conditions
B3 ARG T EEHREREREXES
Fig. 3 Correlation analysis of evaluation indexes of panicle traits of japonica rice germplasm under
different saline-alkali conditions
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Table 3 Principal component analysis of panicle traits of japonica rice germplasm under different saline-alkali conditions

. oyl Ab3T AbBRTT
CK Treatment [ Treatment II
Traits
PCI PC2 PC3 PCI PC2 PC3 PCI1 PC2 PC3

Fik SL 0.140  -0.830  0.188 0461 -0.745 -0.104 0434 -0.716 -0.048
HRHERIE GNP 0.954  -0.266 0.033 0.984  -0.143 0.074 0.985  -0.149 0.012
— B R %% PBGD 0.163 0.949 0.089 0.026 0.961 0.057 0.229 0.923 0.080
TRAAE R E SBGD 0462  0.687  0.008 0309  0.751 0.371 0426 0736 0224
BE R GD 0.906 0.203  -0.058 0.921 0.225 0.141 0.924 0.209 0.053
— IR BAERIEL GNPB 0.781 0.177 0.271 0.892 0206  -0.064 0.888 0.107  -0.034
— R AR PBN 0.840  0.049  0.110 0909  0.160 -0.102 0910  0.065 -0.070
ZUASHERIE GNSB 0.859 -0.386  —0.061 0.895 -0.314 0.140 0.885  -0.291 0.040
ZRAHEEL SBN 0.907 -0.324  -0.068 0.930  -0.247 0.106 0911  -0.244 0.017
T-hiE TGW -0.384  -0.438 0.482  -0.340 -0.571 0.529 -0.167 -0.384 0.758
#559238 SSR -0.033 0229 0865 -0.188 -0.035  0.881 0.019 0036  0.891
FEEAH Eigenvalue 5016 2.707 1122 5564  2.667 1278 5506  2.281 1.437
BiHik% (%) Contribution ratio 45596 24611 10204 50581 24245 11.615  50.057 20.736  13.067
B35k % (% ) Cumulative contribution rate 45596 70208  80.412  50.581  74.826  86.441  50.057  70.793  83.861

PC: T4
PC: Principal component
25 EREMRESESERNNESTNEXEE
R IHIE
KPEHT 164 4y BERS A 0T B2 IR AEAS R EhA A5 1 T
HERIE SIS, 43 B AS [R AL A T 1
BRAHOCHEAR 34 R O SR s R B[ A LR
PEUHE (D), IR HE DIEEATHES o 45 R R (%
4) FE 3R AL FEAATT , 11O Al s (5 17 4 820 38
F5 365 Pl FE 28 . F A5 508, FH 4 807 .7 M & 11
BRI 1201 P4 8 S5 FIAA A 899) B HEA B JE T
HII 25 %4 o AXAEPIFPER B AL BE v, 55 6 1 F st (7
PR 15 AL e R 22 B 394 T HER
Banat2951) i HF2 4 & T 25 44 o AFERTHE(CK)
R4 TELHEHT 14 HERMRESITINDERHAE

FULERTT , 54 SR (A K kA 255 hEH 6
5 VK 10A7 Gl R 899) BYHE# B JE T 25 44 5 AUAE
CK FIALHRINT , 55 A 443 Fl 5t (A4154-4 11 4% 1304,
L2 B BHEA B TR 25 4. AN  FEANT
IEFRAAE T 25 AV DA HES J5 25 24 5 A — 3K,
Hop g s Oy i Al R RGP /NBRARRS A 1
RIEMRE /INBEARCRE AN R BEAR RS ) 9 HES 2 8 T )5
1044 o S5 G ARRIERIRAAF T S R Ah SRS R &
BMLE G TEM AR, L] S M HEIE SR
AN, 23 9 oADK 1201 K 8 5 £ AF 508 4
820 FlI TR 1 5, AEERBH A FHEA Y| FHT 1044,
HAE CK &M F i HA RAFIFEERIE A

Table 4 D values, comprehensive ranking of 164 japonica rice germplasm under different saline-alkali conditions

D(CK) D(CK) D(I) D(I) D(II) D/II) D(CK} D(CK) D/l) D(I) D(II) D(II)
G PR H Hx H s EH R | %S PR m %2 ME s H HA
No. Name Dix)y Dix) Dy Dy Dy Dy, | No. Name Dx)y Dixy Dy Dy Dy Dy

value ranking value ranking value ranking value ranking value ranking value ranking
1 EEBH 0.443 96 0450 103 0.423 132 | 7 JNEIHRE S 0273 151 0243 153 0.233 158
2 KR 0331 140 0250 152 0282 155 | 8 INBERRE 0245 156 0.177 160 0.265 156
3 BT 0278 149 0284 148 0217 159 | 9 ATUNENRRET 0202 164 0.092 164 0202 163
4 AR 0211 162 0.179 159 0216 160 | 10 JNEMRE S 0315 143 0230 154 0318 152
5 M RRE 0246 155 0169 161 0.199 164 | 11 A KIERAE 0240 157  0.140 163 0211 162
6 N ERE 0275 150 0.190 158 0216 161 | 12 T 629 0.579 31 0576 48 0.582 45
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F4(4)
D(CK) D(CK) D/I) D(I) D(H) D(II) D/CK) D(CK) D(I) D(I) D(H) D(Il)
£ AR m s #EH s #EH 2 | %S AR m #H% E s H S
No. Name Dxy Dixy Dy Dy Dy Dy | No. Name Dy Diexy Poy DPuy Duy Duy
value ranking value ranking value ranking value ranking value ranking value ranking
13 KA 0235 159 0.143 162 0239 157 | 51 WAC1033 0543 41 0547 56 0560 57
14 THET 5 0.403 121 0390 129 0483 99 | 52 Jetw 0369 133 0439 110 0461 110
15 THI145 0492 71 0511 73 0524 75 | 53 Br8ES 0425 108 0426 117 0455 115
16 THEISS 0599 26 0595 39 0588 42 | 54 WK 0673 7 0643 20 0578 47
17 THI27S 0513 61 0505 74 0545 62 | 55 105 0336 139 0379 134 0440 125
18 THE32S 0491 72 0489 80 0514 83 56 R 0421 112 0343 140 0.393 143
19 THE36S 0525 57 0572 52 0.626 28 | 57 F 0360 135 0205 157 0373 149
20 THI37TS 0515 59 0582 43 0.626 29 | 58 FEHIERS 0439 102 0470 91 0467 108
21 THI415 0493 70 0430 115 0456 114 | 59 Fric e 0.500 66 0481 84 0526 73
22 THI435 0530 52 0.602 34 0597 38 | 60 gk 0477 77 0538 61 0543 63
23 THE445 0526 56 0505 75 0537 67 | 6l PN 0381 129 0394 127 0393 144
24 THES 5 0.614 20 0.603 33 0619 30 | 62 KH9% 0462 89 0459 96 0408 136
25 AFL 843 0.330 141 0347 139 0.403 140 | 63 W15 0419 113 0516 70 0.517 80
26 wE2% 0.553 39 0.601 35 0.630 26 | 64 JURE 72 0.537 46 0539 60 0.523 76
27 119 0539 44 0572 51 0569 54 | 65 K26 0668 8 0620 27 0613 32
28 WT2% 0388 127 0458 97 048 98 | 66 Jekgi2s 0.580 30 0479 88 0515 82
29 AR 0532 51 0651 17 0496 93 | 67 F4 820 0629 17 0724 5 0728 7
30 k5135 0.442 97 0439 109 0474 104 | 68 JeXE 30 0.395 124 0398 125 0489 97
31 17 0.607 22 0685 10 0652 19 | 69 BHF12 0252 153 0288 147 0332 151
32 1124 0493 69 0566 53 0520 77 | 70 Kopi-1 0552 40 0499 77 0613 33
33 THE69 0532 50 0589 42 0519 78 | 71  Muthhomate 0466 87 0460 95 0.529 70
34 THRI5152 0441 100 0.466 93 0481 101 | 72 Titonio 0533 49 0433 113 0.605 35
35 THESTS 0556 38 0575 49 0540 64 | 73 FKH/INET 0480 75 0481 85 0575 51
36 1127 0466 88 0497 78 0415 134 | 74 AN 0454 92 0470 92 0528 72
37 D25 0458 91 0383 132 0529 69 | 75 T35 0.599 27 0501 76 0738 4
38 A 0470 84 0414 121 0426 129 | 76  iLJEfF12%5 0453 93 0476 90 0529 71
39 HHENO9 0529 54 0579 45 0557 58 | 77 FHR6S 0494 68 0578 47 0790 2
40 Bk 25 0431 105 0412 122 0446 121 | 78 K26 0.425 107 0336 143 0461 109
41 Fh 0213 161 0337 142 0423 131 | 79 ot 0471 83 0456 99 0537 66
42 TR 0262 152 0381 133 0449 120 | 80 FfkLH= 0558 36 0.675 12 0687 1l
43 ETRA 0217 160 0210 155 0299 154 | 81 P 0.602 25 0448 105 0445 122
44 B 0474 79 0457 98 0494 96 | 82 25 0472 82 0444 107 0.516 81
45 TS 0561 35 0704 8 0805 1 83 BRE105 0284 148 0331 145 0389 145
46 P YA 0410 118 0496 79 0569 53 84 B 29 0704 5 0546 58 0575 52
47 LI 79 0468 86 0427 116 0500 88 | 85 WAR2S 0604 24 0635 23 0538 65
48 ~4154-4 0612 21 0609 30 0635 24 | 86 WAC1304 0645 10 0597 38 0733 6
49 ARV 0440 101 0431 114 0459 112 | 87 Je k22 0.425 106 0.640 21  0.681 12
50 Hitomehore ~ 0.340 138  0.408 123 0407 138 | 88  M%506.213 0285 147 0334 144 0427 128
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x4 (2)
Dixy Dy DPuy Duy  Duwy Duy Diexy Dy DPwy Dwy Duy Day
%' R a2 | R H R RS AR m % M s E
No. Name Dexy Dexy Pwy Dy Duy Dy | No Name Dex)y Dwexy Pwy DPuy Duy Duy
value ranking value ranking value ranking value ranking value ranking value ranking
89 365 0.645 11 0.662 15 0633 25 127 1l 649 0570 34 0480 8 0518 79

90 BHHF1ES 0252 154 0361 137 0404 139 | 128 PR 6S 0624 18  0.636 22 0595 40

91 Jekii14 0289 145 0350 138 0411 135 | 129  #HKRK398 0596 28 0.632 25 0614 31
92 FACR1E 0537 47 0516 69 0525 74 | 130 FilH7 6 0.370 132 0454 100 0.511 86
93 HLE 25 0.285 146 0383 131 0407 137 | 131 #1508 0476 78  0.528 65  0.549 60
94 WES S 0435 103 0450 104 0498 92 | 132  HFRI8043 0494 67 0434 112 0469 106
95 POEE12S 0458 90 0446 106 0.498 91 | 133 £k 10A7 0615 19 0649 18 0577 49
96 BT 28 0644 13 0697 9 0676 15 | 134  iTFE1201 0709 3 0757 1 0733 5

97 HE 1S 0.536 48 0548 55 0531 68 | 135 BERF 069 6 0616 29 0666 17
98 Tk 2 0.607 23 0625 26 0689 10 | 136 EHIgYS 0641 14 0726 4 0738 3

99 FF# 508 0630 16 0733 2 0720 9 137 TR 3 5 0.704 4 0592 40 0.629 27
100 367-4 0472 81 0397 126 0468 107 | 138 Fivi 899 0710 2 0729 3 0645 22
101 159-1 0.400 123 0436 111 0429 127 | 139  £t3k9320 0393 126 0375 136 0474 103
102 H80-135 0376 131 0461 94 0424 130 | 140  THIKERG 0578 32 0574 50  0.586 43

103  TOPOLea58-76 0.298 144 0339 141 0382 146 | 141 AT 28 0441 99 0453 101 0498 90
104 LR 698 0557 37 0633 24 0606 34 | 142 PR 518 0510 62 0591 41 0585 44
105 Vay: A= 0408 120 0524 67 0496 94 | 143 iR 899 0667 9 0652 16 0553 59
106 HEeffi3gs 0378 130 0422 118 0438 126 | 144 PR 0.382 128 0514 72 0460 111
107 HERi415 0506 63 0598 37 0.602 36 | 145 RN 0.408 119 0439 108 0417 133
108 Leffi4as S 0468 85 0580 44 0575 50 | 146 TER 0580 29 0668 14 0722 8

109 AR 0.417 115 0479 87  0.562 56 147 Galhardo 0421 111  0.609 31  0.59 39
110 =A% 0.442 98 0.452 102 0.494 95 148 Banat725 0539 45 0537 62 0402 141
111 311394 0.516 58  0.668 13 0.681 13 149 Zdb/hkifh 0542 43 0550 54 0.481 100
112 Bk 0.424 110 0530 63 0.581 46 150 Banat2951 0.527 55  0.679 11 0.678 14
113 £Z3 0.431 104 0526 66 0564 55 151 Cigalon 0.417 116 0529 64  0.501 87
114 09121 0543 42 0619 28 0546 61 152 Agostono 0445 95 0482 83 0444 123
115 Bi£902 0366 134 0418 119 0453 118 | 153 wH8E 0446 94 0485 82 0457 113

116 I AT 0484 74 0514 71 0598 37 | 154 nE1s 0514 60 0599 36 0.674 16

117 3807 0.645 12 0.711 7 0648 21 | 155 WREOEERERE 0328 142 0383 130 0454 116
118 R 0713 1 0648 19 0651 20 | 156 Bertone 0.504 65 0518 68 0.664 18
119 M3 0.417 114 0485 81 0450 119 | 157 Y 0.237 158 0258 150 0341 150
120 BN 8= 0355 137 0273 149 0373 148 | 158 Gostima 0395 125 0257 151 0379 147
121 I 0479 76 0541 59 0512 85 | 159 Ot 0487 73 0392 128 0498 89
122 e 32 0506 64 0478 89 0441 124 | 160 m&E2S 0356 136 0310 146 0470 105
123 HPE 0.424 109 0.400 124 0402 142 | 161 EZSH 0412 117 0379 135 0454 117
124 Fligm 0640 15 0712 6 0645 23 | 162 JEMI 225 0402 122 0417 120 0479 102

125 PRE13S 0573 33 0608 32 0577 48 | 163 Hrborio Cyauco 0208 163 0206 156 0315 153
126 R R 0.530 53 0547 57 0513 84 | le4 HLARAFE 0474 80 0.578 46  0.591 41
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Fig. 4 Linear regression analysis between eleven panicle traits and D value of comprehensive evaluation under different
saline-alkali conditions
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A: Liaogeng 1201; B: Pinggeng 8; C: Fengdao 508; D: Song 820; E: Ninghui 1; F: Yanghebaipidao; G: Youmangxiaohubandao;

H: Youmangdahubandao; I: Xiaohubandao; J: Dahubandao; In each figure, from left to right are single panicle,
primary branch and secondary branch, sequentially
BE5 AR T LB (8)) i HE R Fh B AR R ST
Fig. 5 Panicle morphological characteristics of typical saline-alkali-tolerant and saline-alkali-sensitive japonica rice
germplasm under different saline-alkali conditions
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Fig. 6 Relative panicle traits of typical saline-alkali-tolerant and saline-alkali-sensitive japonica rice germplasm under
different saline-alkali conditions
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Table S Path analysis of panicle traits of japonica rice germplasm under different saline-alkali conditions
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