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STS 5 SNC. RNC #= SNa*/K*¥) £ M 2% fi4a%, STS. RSDW. RRDW. SWC 4 Mgt Az M EM I F EM%E. AR
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Analysis of Na* and K Homeostasis and SKCI Haplotype of Rice

Germplasm Accessions under Salt Stress

YANG Hui!, BAI Tian-liang!, ZHU Chun-yan!, FENG Pei-yuan', SONG Jia-wei', LIU Xiao-gang'?, LI Pei-fu',
LUO Cheng-ke', TIAN Lei!
(‘College of Agriculture, Ningxia University/Key Laboratory of Modern Molecular Breeding for Dominant and Characteristic Crops in Ningxia , Yinchuan
750021, °Ningxia Runfeng Seed Industry Co., Ltd, Yinchuan 750001 )

Abstract: To investigate if the Na*and K* content and distribution of the seedling shoot and root make impacts on the biomass
accumulation and salt tolerance in rice, 51 rice germplasm accessions were analyzed under salt stress treatment by using Yoshida
culture solution containing 125 mmol/L NaCl. Five morphological parameters including salt tolerance score (STS), relative root length
(RRL), relative shoot dry weight (RSDW), relative root dry weight (RRDW), shoot water content (SWC), and six ion indexes, namely
shoot Na* content (SNC), root Na* content (RNC), shoot K* content (SKC), root K* content (RKC), shoot Na*/K*(SNa*/K*) and root
Na*/K*(RNa*/K*) were measured. On the basis of principal component analysis (PCA), with membership functions and weighted
standard deviation coefficient method, a comprehensive evaluation D value for each rice germplasm accession was obtained. Specific
primers for amplifying the coding region of SKCI were applied for sequencing, alignment and haplotype analysis. SNC was
significantly negatively correlated with other morphologic indexes except RRL, and STS was found to be significantly negatively
correlated with SNC, RNC and SNa*/K*. Meanwhile, significant positive correlations among STS, RSDW, RRDW and SWC were
revealed by correlation analysis. PCA with 11 indexes suggested four major components, with a cumulative contribution rate of
82.093%. Six key indexes, including RSDW, STS, RRDW, SNC, SNa*/K* and RNC, were selected based on the loadings of 11 indexes
in CI1. Combined with the linear regression analysis between the D value and these six indexes, it was found that SNa*/K* may be the
key factor affecting ion balance in rice seedlings with a great regression coefficient. The diversity analysis of SKC! coding sequence

suggested nine different haplotypes of 51 rice germplasm accessions. The haplotype of Koshihikari (Hap1l) was dominant in japonica
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rice accessions, and the haplotype of Nona Bokra (Hap7) was dominant in indica and Aus rice accessions. Collectively, the results
gained from this study provided a theoretical foundation for identifying the salt-tolerant rice germplasm accessions in ion homeostasis.

Keywords: rice; salt resistance; ion homeostasis; SKC/; haplotype analysis
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Table 1 Names, origin and types of 51 rice germplasm accessions and their D values, comprehensive ranking
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K F 26 o [ 7 bk 0.708 3 27 LGSy T 0.632 18
T 629 T E 0.619 21 28 R R KRG hEFE 0.585 26
F4 EEN 0.676 6 29 PNER= ] T E 0.435 35
w105 w5 0.666 7 30 INEL AR T E 0.470 31
kB9 %5 o [ 7 bk 0.692 4 31 NBRAR AR T E 0.645 12
RF} 843 T E 0.641 13 32 AHTEANIEHURE T E 0.548 28
O EEN 0.648 11 33 UNEDiE T E 0.623 19
Bl 2 5 I 0.663 8 34 AT RIEHRE TR 0.509 30
Kt 26 I bt 0.632 17 35 B RA HEZE 0.603 24
hEHC 6 5 AL 0.652 9 36 I m R i 0.405 38
PN Ll 0.323 49 37 FMi 15 HIE =R 0.355 42
TeHE 22 GHEERyIAIN 0.351 45 38 e AL th [ 7 55 0.614 22
w8 5 SHE RS 0.299 50 39 LR e HIE =R 0.435 34
8T &7 0.345 47 40 Bertone HE T 0.722 1
E 25 HETE 0.333 48 41 Agostono MAH] 0.641 14
EQIILEH EEN 0.354 44 42 k7 % 0.634 15
PEHk 518 Hp ] 5 Ak 0.376 41 43 Banat725 W 0.349 46
Wil 36 5 GREiE 0.408 36 44 SN SHE N 0.385 40
iILIF 79 LT 0.236 51 45 Pokkali B 0.678 5
NEE2 5 ohE B 0.390 39 46 9311 o [T R 0.623 20
4154-4 EHE MW 0.355 43 47 Pk 881 Sa e 0.720 2
THEIR EEN 0.406 37 48 /KT S ESh] 0.649 10
LLAE R JUAIE 0.526 29 49 Al 91499 EHE MW 0.602 25
BB T E 0.458 33 50 Aus317 EIEA 0.464 32
N7 hE T E 0.604 23 51 Aus426 EIEA 0.633 16
R hE T E 0.553 27

W5 1~23: FERGERIGFIR; 24~44: ATREHLT PR 45~49: FIAREFIT; 50~51: Aus PR
No. 1-23: Japonica rice cultivars; 24-44: Japonica rice landraces; 45-49: Indica rice germplasm; 50-51: Aus rice germplasm
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AAREG 53 T 2020 FEAT 2021 4F 7 HAE T B R FOR R HOGIR Z T . SRSk
BB KRG, FIRKENERFE . TRFHEE 14d, WENR (DOKREEFFRD MEPHE (KR
EIRHAIN 125 mmol/L NaCD PFHALEETT =, SANAEEE 3 IRE R, MEE 24 thk. FhMHainE, & 2d%H
e —VCE TR, TN INIE B R U Y E IR pH EAE 5.0~5.5 Z 18], T A 6 d, S [E NS )
RGP ot BE U v S 6 1 5 58 PR T VA AN B R bR, W E /KRR A BT #2220 (STS)  AHXTHRK (RRL).
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WA B34 1E
1.2.2 7KFEEHAM EERFNREE Naty K2 ENE

Z 8 Ren S IES IRV B2 T /KRG I Naty KEST e . T3l 6 d, R st b ia kb 3 1 3
ANER S HIBENLEE 5 BRFH ZEK RS S, 105 CAE 30min, 75 CHETZEEE. FREL 0.1 g ¥yiE)a
IKFEH B ER R FRES, BT S0mL B0, A 100 mmol/L BEERIAWE 10 mL, T 95 °C/AKIBFE IR H
Bl ShiHTHE: BOZiE, BUSFEN EIEEHR D mIMRE 20~100 £5, 246808 10 mL, FH &EE Z2-2000 J7
TR RE Aoy AR K ARG 3B AR R ) Nats K&, 255 Nat /KR . S febn A 3 N ER
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1.2.3 DNA 285 PCR 1

KR 1.5% CTAB yENIFREUS 5 %I M F- DNA F1FH #0755 ZE 0815 SKCT 9wt [X D REAR T A7 A
AR5 Y% F: GCATCCTTGGCCTCTACTTC; R: ATATGTCCCAGGCCAGAGTA, X #&F i %5 DNA
4T PCR 9748 . AL R A X AR A IR A 5 M5 Magic Neo High-Fidelity Polymerase, >KF 25 uL §™
WA % 2xMagic Neo PCR Buffer 12.5 pL, 2 mM dNTPs 2.5 uL, Primer (10 uM) 0.5 uL, #B{REEE 0.5 uL,
DNA 2 pL, ddH.O 7 pL; KMFEFUIR: 95°C 2 min; 95°C25s, 55°C25s, 68°C30s, 36 MEH, 68 °C
JEZEAH 5 min, 4 °CLRAE. FIGr=iEd 1.5%B e MG kA, ARG IR A TAEY TR (R kA
PR =10
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FIFH Excel2013 #HREG KR . L. FIH SPSS25.0 XF 51 4 /KRGFF HIR 11 AN £ A0 Fabn i2E47 A1
KN ZREEFEWSN ERG 0. BB RESTRER . R REE. SLEETRRIIRE,
Zra i Eh 8 ) DAE TR T8 s S HESCERI), R DNAMAN % 45 SR 247 Eu 73
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B 2 AT, 78 5 NMEESZMEIs, W ERgn . A B35 S AA AR T B A e, B
REEOR, BI1E 30.0%0L F Hh EESS K E AL REUR DN, AN 4.4%. 6 ANETHRFRE 51 4 KFEF0 5T B
P, BRI R, DAATEEN 27.7%~78.9%; H EE#E. AR Nat & &R/ IMEA R K5
FAH LR AL Y K5 &5 HoA iR & Nat & 2 AR & Nat/K (148 50 4359 44.2 mg/g~263.9 mg/g Al 3.6~60.1;
Hh 358 Na®/K AR &R Na' /KA 57 2500708 67.3%F1 78.9%. 11 AN S AH 4845, BR T Hh B35 K &
FARHAR K 2 41, Hodth 9 NMEFRAE T RBIITE 20.0%LA 1, R ERME T ©ATE AR [F K RE Ao 2 ) 2 5
R, RIVEEIFE LS.
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Table 2 Parameters statistics of evaluation indexes of 51 rice germplasm accessions under salt stress at seedling stage

e bz /M KA CaliEl SR iEE ERRE (%)
Indexes Min Max Median Mean SD (0%
fif #h 2% STS 1.4 7.5 53 4.9 1.7 35.7
AR (%) RRL 45.4 98.8 7.2 70.9 12.8 18.1
H L EHFH (%) RSDW 31.1 96.9 732 67.3 20.3 30.2
A IRTHE (%) RRDW 20.2 98.7 59.3 60.7 23.9 39.3
i EEBEKE (%) SWC 64.2 80.0 74.6 74.3 33 4.4
i 136 Nat& & (mg/g) SNC 41.1 135.6 71.4 72.9 20.2 27.7
A Na"& & (mg/g) RNC 44.2 263.9 64.7 75.2 34.1 45.4
i B K& R (mg/g) SKC 5.0 423 21.0 21.8 7.1 32.6
RAK&E (mg/g) RKC 1.0 16.6 6.3 6.6 32 47.9
Hb -8 Na*/K* SNa*/K* 1.3 13.4 3.2 4.0 2.7 67.3
R A& Na*/K* RNa*/K* 3.6 60.1 11.0 14.7 11.6 78.9
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LM AR 5] S ER G0 < A M b AT R B AR O T RO S AT Nat e L IR AR



Na" & & M _F 3 Na®/KH ) 2R DS, b S5 B3 Nat & EAH KRB R, N-0.749. FRAHXITRK
Ab, BB Na" S B S5 HR 4 MESFIR EMEZE MG, £ 6 METfabrzim, Hi B Na* &2 5
A Na' G EEMEE MK, HIY5H B Na/KHR &R Nat/K 2R EE AR, S KEERRE
HOAHIG; M B3 Nat/Kr S5H B3 Nat & &, iR Nat &, AR Na/K B EWREZEIEMHEK, S5 B KH
HEMREE MK AR Na/K S5Hh B Nat & &, IR Na' G2, B NaV/K 252 B, 51
RKEEEWMEENMNL, S L KRR EE M. FRSE R IRIR A1 E A FFE A
P, 2FEEEZRMHEES, HCRH I 0k iEBRE B E B IE R A R 520 .
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Table 3 Correlation coefficient matrix of each index in rice at seedling stage under salt stress treatment
AT I B ARRTAR HhE Hh b RA& Hh b RA& HhE RA&R
i R A AR
Eizta THE HKE Na'&f#  Na'&& K'&&® K&E  Na/K' Na*/K*
STS RRL
Indexes RSDW RRDW SWC SNC RNC SKC RKC SNa*/K* RNa*/K*
Mt £ 245 STS 1.000
HAXRC RRL 0.280* 1.000
AHX ML EETEE RSDW  0.804%*  0.312* 1.000
AR TE RRDW 0.655%*  0.239  0.764** 1.000
M EEEKE SWC 0.482%*  -0.184  0.403**  0.442%* 1.000
Hi B3 Na* & & SNC -0.749%*%  -0.211 -0.671%*%  -0.530%* -0.471%* 1.000
A Na"& & RNC -0.478**  -0.205 -.507** -.404%* -0.264 0.769%** 1.000
Hh ¥ K& & SKC 0.197 -0.135 0.360** 0.381%** 0.231 -0.309* -0.356* 1.000
AR K&& RKC 0.023 -0.329%* 0.097 0.191 0.488** 0.012 -0.106 0.183 1.000
b F 3B Na*/K* SNa?/K* -0.444%* 0.024 -0.493** -0.358%* -0.254 0.603** 0.615%* -0.748%* -0.15 1.000
IR & Na'/K* RNa*/K* -0.225 0.152 -0.324* -0.302* -0.524** 0.420%* 0.535%* -0.348%* -0.617** 0.555%** 1.000
RPBENHRRE () ¢ < RRAE 0.01 KT ERBIEMR: *FIR1E 0.05 KT ERIEFH K.
The values in the table are correlation coefficient (r?); ** indicates significant correlation at 0.01 level; * indicates significant correlation at the 0.05 level.
213 HHHEAE KB SRR E RS 47
fEH] SPSS25.0 B AT XS 51 43 /K FEAt B B 11 AN Wi ERAH S HR ARt AT o b S5 R, T 4

TR FEEIILE 0.84 LLE, BiFTiBkEN 82.093% (£ 4) , SRS 7 KE/4Emr, KBEAK 114
FITFBAR AN 4 AHTIMSLLEA TEbR . 56— R (CIDD BB AT DT 2R 7373 4.940 F1 44.909%,
Horbih B3 Nat & 8. X EE TR i), b3 Na /K. R Na* & B AR T 5 13 A 1 5
K, BEmT 074, BE—ERSWEEEAR T BT (C12) FIFHEEMTTHAER 2 5128 2.005 F
18.231%, HEZEEHKFREMRR KR, FAEN 0.756; FH=FM (CI13) dHh B K& &M #mE
B, N 0.561, BRI AN TTERZE 2> W 1.237 1 11.247%; 500 F s (CI4) BIEEAE A1 TTERZE 23 3 N 0.848
1 7.706%, tRFZ Na" & EMEMERK, N 0465, & Cl4 MEEIERREF. &6 Lk 4 438050 B L)
R, T I Nat & i, AEXTHe 3. b g Hh B3 Nat/K' . iR Nat & E AR5 6 1
TRV RMERE 11 MBEAR I E B
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Table 4 Load matrix of each factor, characteristic value and contribution rate of each comprehensive index under salt stress condition
k=g TN FRE T
Indexes Ingredient feature vector




CIl CI2 CI3 CI4

it £k 51 STS 0.784 0.367 0.272 0.100
MR RRL 0.149 0.751 0.061 -0.228
AHXS T # RSDW 0.827 0.310 0.170 0.205
AHX AR # RRDW 0.747 0.191 0.273 0.353
M EEEKE SWC 0.614 -0.371 0.494 0.049
b 138 Na*% & SNC -0.847 -0.241 0.040 0.237
AR Na"f & RNC -0.756 -0.090 0.269 0.465
Hh ¥ K& & SKC 0.567 -0.264 -0.561 0.456
RARKHE RKC 0.298 -0.756 0.346 -0.062
$b |- 8 Na*/K+ SNa™/K* -0.757 0.146 0.552 -0.048
R £ Na*/K+ RNa*/K* -0.642 0.556 0.000 0.361
'FFE{A Eigenvalues 4.940 2.005 1.237 0.848
TTHkZ (%) Contribution rate 44.909 18.231 11.247 7.706

Bl TikE (%)
44.909 63.140 74.387 82.093
Cumulative contribution rate

2.1.4 KFEM BRI EAM R LR ETEN

FIFSRECEI M) 4 D E AT FAMEIRE (CI-CI4) 733 S 2K R R R IR R B R A v (X))
R4 4 A B TTRRZR B R/, ARUCGR Y 4 AN Eh 2R & e b (ERC) IIALE, 735124 0.5470. 0.2221. 0.1370
F10.0939. ¥ 4 ANRJERELE SPEATEH BN EESTEM DME (R 1D o GREH, 51 0/KFEME%E
TEH A SR 25 & VFN D AE 2 ARVE N 0.236~0.722, EEZEEHEL 5 1~5 441 Bertone. &)1k 881. K[ 26+
KA 9 51 Pokkali s D A, D EBAE 0.678 LA E, FKIHEHRANN M, i6H42 5 47~51 5%
85T, {£E 2 5. nMfE. FiT 8 SHILIT 79 MK DAEFIT, D EINAE 0345 LAT, i R 1A X 455 -
2.1.5 D ES5EHATM S EEIBARAZR SRV

I 32 B 53 B 15 20K FE T 6 /> B 220 ShAH CTR AR 5 476 VP D A EC A, 44 D EAF NI
Ak, Mg (STS) X H E#TE (RSDW) . MXHT-E (RRDW) . #i E# Na*& & (SNC) .
A Na* & & (RNC) Flh -6 Na'/K* (SNa'/K*) 6 MNMetelfE N H AR AT Z D RIE 58, MR =
JRE: D=0.326+0.006STS+0.003RSDW-+0.002RRDW-0.002SNC-0.001RNC-0.005SNa*/K*. 5% %% R=0.988,
HRIE RHR>=0.974. AR ITHE T S FEPR I [0 R E, I 35200 A _E 5 Na*/Ka] 23 il /E A I B K A
B AT R OSSP
2.1.6 BESHT

RN T s e 6 ANH 7RG VAN D EIIVE R 7 A sz ma #2582, R AR o ik AR = A0 E
A5 i (AR EL S o o ELBRRS m AA)BE R (38 5) o T AR AN e BT AR AR T8 3 MBS
Fabrtt D E I B EEA R BN IEE, HAA s BT EX D M EEER &R, N 0.389; M F#E Na*
EEL WA Na & m A B3 Nat/K3 AN B 74805 D 1) B8 E KA N fuE, b B3 Na & x4
D EMEEERBKR, ~-0226. W ERBIENT D E KA RO, ERAZEERT, 550
T8 A BT BN DR R s e i K, (AR RN 0.3127565 AR HE bR H AR XHAR T HEd
A EAE R DB, H ¥ i b3 Nat & mse iy DR MR . /8 F4aba, Hi k¥ Nat
B B IE AR T BN DB R R K, AR IE AR R ECH-0.261019; AR AR Nat & &= Al B Nat/K*
F B A T AR T E A - Nat & & Em D {H.
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Table 5 Path analysis among six essential indexes and D value under salt stress



% HEEREEEES /Q1E

. ﬁfﬂ*ﬁ Y VA N
EiFL7N o bl E AHX L b R & it
KREM ) firf 5 25 51 A AR M b3 Na*/K*
Indexes RE T E Na* & it Na“ it Total
SCC STS H RRDW SNa*/K*
DPC RSDW SNC SNC
fif £k 2% STS 0.832 0.073 0.312756 0.249555 0.169274 0.068832 -0.040404 0.760013
FHXS BT EH RSDW 0.917 0.389 0.058692 0.291084 0.151646 0.073008 -0.044863 0.529567
XTI T RRDW 0.871 0.381 0.047815 0.297196 0.11978 0.058176 -0.032578 0.490389
Hh_F 3 Na*& & SNC -0.799 -0.226  -0.054677 -0.261019 -0.20193 -0.110736 0.054873 -0.573489
A& Nat& & SNC -0.647 -0.144  -0.03489%4 -0.197223 -0.153924 -0.173794 0.055965 -0.50387
Hh_F 3 Na*/K*SNa*/K* -0.494 -0.091 -0.032412 -0.191777 -0.136398 -0.136278 -0.08856 -0.585425

SCC: Ik % DPC: HEHBRZAN: IPC: [HERE RN,
SCC: simple correlation coefficient; DPC; direct path coefficient; IPC: indirect path coefficient.
22 SKCI BEBR S4B ER S0
221 SKCI1 RE F TR XIgaER ST

FIH >k H ECOGEMSPY (http://venyao.xyz/ECOGEMS) 4z 7 1 1612 434k 35 Fa Fh i A1 446 47 7 A= Fg
R SKCT FEREEIX . 5°-UTR. 4ifig[X . 3°-UTR LA K b FiF2) 5 kb Ju B W TR 2 REEHE T 0T
SERRIALEZIX B, ARG PR PHIR AR E R P S LU ST, 2R IREUAAAE 0.1 LN, RET 7403 Fi
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Fig. 1 Nucleotide diversity of SKC! and its upstream and downstream chromosomal regions in different types of rice germplasm
2.2.2 51 7K FEFRRBTIR SKC1 RS IX BB A5 B 4f
AIH DNAMAN X 51 63 /K Fe 5t 53 U8 SKCT %h DX R SIREAT O, JERRINE] 15 A2 5L, 901
TR 1AM T R o MR (B 2A) , b Hapl RIUN BB R BOL R R, AF



RN R AR %, 38 A, HI 20 URREFEARIE AN BN 18 Gy KBRS H 75 F SR 2 5% Hap2 H 2 £ 5 B R FE 7 Fh
JRAT T NBERRRE AN KBRS 4L ; Hap3. Hap4. Hap5 F1 Hap6 W68 1 0 FERGAI L, 4079 v £t 1
S 8 5. FEMALARRIE . Hap7 RIAM ELHIFE Nona Bokra HLA5HY, H 3 fHIFEFH )5 Pokkalis
MK 881 #E/KFEAN 2 4 Aus FhTT Aus317. Aus426 4 j%; Hap8 F1 Hap9 &6 1 rflFEM BT, 205124 9311
Fehl 91499, 8 X 9 FhEAAE R LR G VPN D (E 2 = B3 0, KIN Hap4 (1) D {E B K TREFE 50
7 Hapl. Hap2. Hap6 FUHIFE S Aus 20 Hap7. Hap8. Hap9; Hap3 1 Hap5 ) D {H t8 2. # KX T Hap7~9.
TIE 3T 9 Fh AR BUTE AR RIKFESR AL R A AT EL ] () 2B) R IUKERE RIS AT LA 4 PR fis 2 (Hapl .
Hap4. Hap5 #1 Hap6) , FERGHE 7 Fi s FAORIFEFP 5T %65 3 FhEef 8L, 739)°8 Hapl~3 Fl Hap7~9, Aus FJii
BRI HA5HY Hap7o (ERERGEIT MR, Hapl HEHLEK, N 86.95%, 4t 3 R Al & Lk 4.35%;
FENEREH T A b, /2 Hapl A EbEK, N 85.7%, Hap2 Al Hap3 (5t 58 9.5%F1 4.8%. FEHIFE AR
Hi, Hap7 it 60%, Hap8 Fl Hap9 733l 5 bk 20%;  Aus Fh5i HXA Hap7, itk 100%.

£
l,. . [ ] UTR Hl cxons — introns
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A | - .

No.of 382 387 388 390 418 510 551 615 902 994 1101 1102 1105 1119 1183

Haplotype . il - .
accessions NN NN N/Y H/T PIA A/R HR IT/R RM HN T LV R/P A/A LN
Hapl1 38 G C G C C G G G G C G C C
Hap2 2 G €C G C € A G G G C G C w C
Hap3 1 G C G C C G G G G € T G C C
Hap4 1 ¢C ¢ G G C 6 G G G C G C - C
Hap5 1 G C G [ ; € G G A T & G C C C
Hapé6 1 G T - cC ¢ 6 6 G G ¢ G C C
Hap7 5 G €C G € € &6 A G G @G G C [¢
Hap8 1 A C T C G G G G G C G C C
Hap9 1 A C G C G G G G G C G C £

RS AR KR HRS 5 Bl RS R AusFT
1141 Hap2 [l Hap3 0 Hap4 Hap5 Hap6 Hap7 [ Hap8 [l Tap9

A: 51 G/KFEMTTBL IR SKCT i XA [ A5 B 73 A A< AN D B 22 5 0 35 PR 3T B O Al SRR RUAE AN FR R Th B0 A0 5 1LATG: 246 5565 15 2.UTR
FeFAFBIEIX; 3.Hap: PAEAL; 4.No.ofaccessions: SRAEFAIELE TR AR 5.382-1183: SKCI FEH GRS X AL 6. 28 0L ni T BEOR IR %
TR, T AGFELR Ren FIHRE R TIRZ S A AFRDNE FEEFRRARBERES N DEZERZE (P<0.05)
A: analysis of the distribution frequencies and D value differences of different haplotypes of the SKC! gene coding region in 51 rice germplasm accessions; B:
distribution of nine haplotypes in different rice types; 1.ATG: start codon; 2.UTR: untranslated regions; 3.Hap: haplotype; 4.No.of accessions: number of
germplasm accessions in the haplotype; 5.382-1183: polymorphic loci of SKCI gene coding region; 6.The letters below the polymorphic loci indicate that
nucleotide differences affecting amino acid changes; 7.The red font indicates that nucleotide polymorphic sites reported by Ren('*); Different lowercase letters
indicates significant difference of D value at p < 0.05 level.
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Fig. 2 Analysis of the polymorphic loci and D value of SKC! gene coding region in 51 rice germplasm resources and distribution

of nine haplotypes in different rice types

2.2.3 SKCI NE A FRTE X BIERER EEM O

HREX SKC1 9 A F HAE T 6 AN #h EEAR o= R B & E T (3R 6) , K3 Hap2 Al Hap9 M #1
95 %% = T B Hapl. Hap7. Hap8 Z /MWL & 4 A58 Hap3. Hap4. Hap6 [l £ 2% 5 2 K T Hapl.
Hap2. Hap7. Hap8 Fl Hap9. Hap9 [AHX] 3 b #5523 & T Hap3~6: Hap4 FARXSH B &6+ 8 BT
& Hap3. Hap5. Hap6 ZAMAIHE 5 FHEAA5T, Hap9 HIAHXAR T 5 2 3% & T 5% Hap7. Hap8 Z4MIIHE 6



Fh BT s Hap3~5, 3 A £ AL R AH AR T 8 8 IR T 545 2 Hap7~9. Hap5 [ B30 Na* & & &% =, N 98.97
mg/g, ‘3% 75T Hap2. Hap8 fl Hap9. Hap6. Hap8 Fll Hap9 [JHRE & Na™& & B Z K T Bk Hap7 ZAMHIHE 5
FhEAfE . Hapd (MR R Na*& B, N 112,13 mg/g, 5% T Hapl. Hap2 1 Hap5 Z AMOHE 5 Fh
FAEAY . Hapd (M B30 Nat /K femr, N 13.12, 2w T3 8 Fea 58, RIAREFI Aus 111 3 FhEefis B tth 1
# Na*/K*" i 258 TR 545 2 Hap4 1 Hap6.

&6 HAMBT SKCI NE B ERHE X BIERERBEESHT
Table 6 Significant difference analysis of key indexes among different SKC1 haplotypes under salt stress

F8F7 Indexes

Haplotype Tief £5. 2531 AR b b FOAR T2 HhF3 Na* 5 & WA Na & Hi b Na*/K*

STS RSDW RRDW SNC RNC SNa*/K*
Hapl 5.13+1.07%® 67.44+20.6120d 58.25422.34% 72.03+£20.05% 75.67+37.59% 3.94+2.48«
Hap2 5.60+0.48* 74.47+4.58%b¢ 51.80+9.80% 72.50+0.14° 83.13£16.49% 3.2240.24¢
Hap3 1.76+0.11¢ 48.85+3.04¢d 26.9340.58¢ 80.35+2.08% 81.08+1.01° 4.11+0.81¢
Hap4 2.30+0.52¢ 31.14+1.95¢ 28.264+2.21°¢ 93.67+1.00% 112.13£0.532 13.12+0.732
Hap5 2.80+0.69 40.89+0.93¢ 33.94+2.29¢ 98.97+0.88* 96.75+2.18% 5.73+1.12%
Hap6 1.55+0.26° 53.33+4.16bde 57.80+1.56 79.24+1.67% 58.44+1.15¢ 8.93+0.81°
Hap7 4.98+1.05% 76.70+15.80% 89.68+6.91% 72.55+31.44% 65.20+23.87% 2.41+1.64%
Hap8 5.03+0.574® 80.67+0.60* 88.02+1.41% 61.11+0.62° 66.30+3.13¢ 1.74+0.334
Hap9 5.50+0.60* 87.40+1.93° 97.14+0.722 60.13+0.48> 58.28+1.28¢° 2.510.57%

HFFIRR/NG TR R R R R 2 R R (P<0.05)

Different lowercase letters in the same column indicate significant difference of this index among different haplotypes (P < 0.05)
3 11ig
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PR CERIERR ? — B AR A A RV I — 0. TR ANEERILL 20 DNKFE T B ARFFL N 4, i
ANFRFE I SR AR, T AR RPN 551 LA AR X 25 & 2 DA IOEM R R REE F2CN
HOT 232 PR /K R e B SR 1 I DG B FE A s 5 U [ S UOVRIE 5k RN 2R 2001« b B8 7K & AR K. K
FERR AN b 38 AR T B af AR B AR 5. K BRI KR T 3 N FE BN 4 T 1 s 300 7K R 1 93 6 2 o
o Zheng ZERITEVPAN 341 3 KERGFP BT T2 I8 1 AR SR VERT, M 7 4h M 7736 K2 (SDS) Al -3 K/Na*
RPN KBRS o AT FERN F 2 23 2 W 0T 1) 6 A5 7K e 1 S 36 1 25 DIAH SC I Fa b, 45 4 1 1 3k
PELRE VT DS 6 NMRFRIVIE D RS A, ik 2 £ 20 5 A E 35 Nat/K P9 AN ] I K A i i 25 14
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TERFEMYNERE R, BT B RN TR B AR 4 25 DR A3 [ P 5 38 PRAIG 07 6 IR (A% TR 22 R 1 RN 2545
FEPRATIZ00, Lu 250V Ik 06 S AR e S L R B A Bl 12 St et fh b 101 NIRRT R R AR 4
B, RIIEFMEFELKBIRIMC EZ &, HE2REE S (3317 X) , HIEFEmEm TmigX.
XU ELR B R PE AL . TR R, Rife . BREUSERZMER, BAEFEUAPUYEER, 41 OsEPSPS (Bt
EHBE . OsMYBIS (M¥FEME) A1 4GO282 (M hit) , WERZ FX KRBT 3 AN EREFRAA A, @
MR R IA R R A FThRE. HAr, ST /KR B E Y A %, BT FiRi AGOo2
24k, Deng ZEBIWF Y K BUK R FAMHIE 7 RST1 (OsARF18) Bt OsAST #5248 X4
RSTI DItk REE, Rt B R MR, B pba s e NHy R R, $&5 1TKFEE S e AR 1.
RSTI XIS H R 2 FEME SR T B, TEYIML I RE R &7 1 2 ik $8 . A8 7R A ECOGEMS 4 7 ' 2058
AR ZRBROKFEFIR B, 4T T SKCI Je e B RiE S kb KRR 2 A6, R IUAERS M A% R 17 51
P fRsy, ZAEMERREUAATAE 0.1 LR (B 1, BEETEAR. AREM dus. 10 H 51 A FZREKFEF
JREYR SKCI Gt DX e Mt R B, BAREE IR T 15 NS, HHED SRR, 2R
R Hapl 5 EE 85%LA L, #H N AZAAR (F2) , £ SKCI M AR AR, TH LRI
HFEH, AIRESZE] T SRR BN T8 MR . B — BT SKC1 SR ARG h 3 R K4 T Ak b 7, AR T
MG 2 T B s AL L, mT g Eh KR R Bk B SR HE R B 7
3.3 SKCI BRI E R EFRSMEMNX R
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et e BRI N . SKCI 25— N BT s FE I /KRS T 2R 25 K, Ren (W FUHRIE T 75 Ho4ifig X
ETE 4 DRI 1 2RA AT, 0 BT ATG Jii 418 bp. 551 bp. 994 bp A1 1183 bp 4b, 1 T SKCI
AR Na #5128 80% ;. M ERIFE Nona Bokra 457 Hap7 (& 2) Mt EEBANES 75 & 0 8 KT Eh UBORE
O, RILH E SR e . PhT B SRUSITEXT 21 fy /K R 03 0% Y050 28 S RN W B b B £ 5 PPN S i 36 JE 1
ST RE, R SKC1 TR Eh58 5 Fh AN R U S A A IR 22 5, FELRILE Bk 4 AR, B
SIS FRIRE 424k . Krishnamurthy ZEBF] I B 341 AN R4LTRIAE MAGIC BEA 4T 7 SKCI 1) E 4%
AL, SRR 3 PP AR A, H =25 2 (A SR HE IR TR EE RN R IX VTR R SKCT HIFEIER 2 K/Na®
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