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F 3 0 22 D T e o U B £1RBANER
PER AR (/% ) MR uG A B (%% 1), Tab. 1 Experimental materials and sources

1.2 REET MR TR ST EFERMN &S RRE) kR |5 A A
— 0, T 2018-03-30 43 A B 4% 2] 3 4~ il 4 No. Variety/line  Source || No. Variety/line Source
o RIS AR K 1.7 mx5.1 m, AR A 4% e
30 kg FFFEANAN 300 g ZAAE (N: P,05: K,0=15:15:
15). B4k 1 JHJa, HEER (NaCl) 251975 2 44k
B B £ 43 e BE S 03% (T1) A1 0.5% (T2), L 3 1430 HEEF[ 18 41332 WL
NaCl ¥ 0 0 (IFE X B (CK)., thihasbsi] 4 14-36 HE®E || 19 15181
0], & H B HER T (RIS HIk AZ8371) MEAk 5 1439 HE®H| 20 15182 Wi
PRI ER /39 I A A & HAS N NaCl Bk K 44
AL FRMER . E A AL ER 20 d JE AT OGS ERE
FE, FFBURE AT A A AL AR BRI E
13 FHRME hsioe bk, vedet, & 14582 HAEEF| 23 164 TR
RIS B W Tk sy, R 10 #RKAE (x99 14583 AR || 24 16-7 AR
MR A AR IS A 80 C IR 778 | 1400 HEEE || 25 16-8 T
Hh RS ARy, A3 R BT RS, T 105 °C
HEFE T R 30 min, X5 80 C fHIR T 4T Z1H
&, Tz — BT RERE TR,
14 £BEWERNE MEENGE T2 13 F33 HEEF| 2% 161 A
MR RAER By 7 ke, o AP (POD) 1hPE 14 wol HEREH || 20 16-14 IR
AR B (B d A POD MR &) M s W10 g% || 30 9311 WL
FE, N B R AR B 2R (TBA) I (R
A MDA 5 5 &) W5, ATV PRI Bl B 75 (Solarbio 2wl A4 ATV PR Bl s 50 )
S, AT B 8 R P 2R A A RIGR G 4 S H BCA IR, it 25 il 20 & f R FH R PR B =
PR 2
1.5 NAMEGIE  FEEROCEIE RS (Li-6400 Y, Li-cor A 7)) M 641845, Ml RHEE T
P HE M 1200 pmol-m s, il I ATHE S BA B H K . K FI 2R (WUE) gt AR (Pn) 52 B 1EH
(Tr) B ELAH (Pn/Tr)s
1.6 BIEHHT I Excel 2016 F1 SPSS 20.0 #4748 SE 15347, 7E Pearson FHOCHE . A ZHI A %k
PRI OO TN SR M R Tith REOE SO TE A8 SR K450 T B ARHR 0 LI (B LA B A%
MR A IAE R, R R 7oA AT E RS 0T . I 8RR IS B4 3 IRE M 3ME
SRBRBULU (x)) = (Xj — Xmin)/ Xmax = Xmin)  j=1,2,3,-,m;

ey FRE AT RIS IME, X F78 5 AT 55/ IMEL X F350 j T3 B BROR(H

1 14-6 HE®RE || 16 50188-1 i

2 14-12 AFER || 17 50188-2 il

6 14-57 HE®R || 21 16-1 IR

7 14-58-1 HE®EE || 22 16-2 I

11 14-776 ATiEH || 26 16-9 7L

12 14-563 HE®ES || 27 16-10 7L

BEW;=Py/ Y P; j=12,n;
=1
s W) FoRm 5 j AR A TR IR TE T A 255 48 hn th AR, P 3R 483 35 1000 53 A 15 31 1Y 7K e 45 o A
(R) % j DMEEEHRR ST,

GATEIED = 3 [UgW] =12, 1.
i=1
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21 EPHBXKIEEIBIEFRAIEND AR 2 AT, X T P, 7E 0.3% RIREE T, M3 RECR KA Z 14-

36 Fl1 14-57, #4128 0.90, e/NEIJE 16-4, K 0.48; 7 0.5% $hk FE T, M+ R BRI Z 14-36, 7 0.84, X

T WUE, 7E 0.3% 3h e FF R, it 3h REm KB & 16-11, 4 1.04, Fe/NY &R 15-18-2, K 0.71; 1E 0.5% HeJF
£2 HIETKBERIEFRAEHE

Tab. 2 Relative values of physiological indices of the rice under salt stress

iy Pn WUE FW DW TC MDA SS SP Pro POD
Name  03% 0.5% 0.3% 0.5% 0.3% 0.5% 0.3% 0.5% 0.3% 0.5% 03% 0.5% 0.3% 0.5% 0.3% 0.5% 0.3% 0.5% 0.3% 0.5%

14-6 088 083 095 093 094 085 098 088 071 032 1.82 252 159 229 131 135 204 642 132 1.65
14-12 093 084 099 098 0.68 059 09 073 059 048 192 2.07 1.06 222 148 151 209 408 126 149
14-30 084 055 092 0.68 059 036 097 093 079 054 0.08 213 1.07 1.17 216 354 173 424 133 2.03
14-36 090 087 097 096 0.76 0.53 0.69 055 090 047 137 228 135 274 138 1.67 257 647 1.14 155
14-57 090 0.72 095 0.83 0.84 0.61 1.05 095 098 064 1.09 225 180 3.08 145 181 345 841 1.16 2.56
14-58-1  0.55 0.18 082 040 064 041 0.78 046 0.65 030 135 277 120 177 1.06 123 1.03 448 1.02 158
14-58-2  0.80 0.67 094 093 094 087 093 0.80 05 083 1.14 215 163 265 135 200 332 510 121 197
14-58-3  0.83 0.62 093 092 088 074 092 0.78 087 075 193 1.73 163 194 131 213 418 564 105 1.73
14-90 084 042 103 075 0.72 053 092 065 088 062 205 282 103 1.15 123 147 234 511 1.13 183
14-776 084 080 092 092 0.62 032 050 050 066 052 212 558 1.00 1.54 1.06 150 262 517 158 233

16-1 068 062 0.76 0.75 0.70 0.71 059 058 080 0.63 231 509 111 136 129 144 139 423 1.17 198
16-2 071 040 092 0.89 090 084 092 08 0.70 0.66 1.85 2.54 2.00 4.15 166 258 181 549 1.14 1.78
16-4 048 035 0.81 076 096 0.62 075 058 055 054 230 2.18 3.05 3.64 187 268 147 397 1.15 1.68
16-7 055 053 0.77 0.76 0.64 056 053 052 088 0.71 212 491 1.01 142 158 205 167 606 095 144
16-8 0.54 030 090 056 0.89 088 093 066 098 064 2.01 467 112 135 137 167 163 431 1.06 1.39

14-563 0.71 0.65 095 092 049 054 049 040 059 045 162 286 1.19 185 147 207 204 689 1.18 149
F633 083 0.64 097 0.78 087 0.70 0.87 0.82 088 0.72 207 321 106 1.13 1.72 230 1.62 443 122 1.88
WO01 087 0.84 097 095 079 0.75 0.79 0.75 093 0.65 151 2.08 1.04 278 196 321 176 4.67 1.03 1.95
W10 0.63 058 079 0.87 070 0.51 090 0.57 079 0.65 140 223 173 191 143 1.62 151 518 1.06 1.90
50188-2 0.58 036 096 0.74 0.63 054 085 0.69 0.76 063 196 248 1.17 212 127 1.65 149 3.67 1.06 1.74
16-14 061 040 084 061 080 0.74 072 046 034 030 257 553 236 288 160 190 178 4.69 1.15 1.70
15-18-2 0.50 0.16 0.71 045 054 039 070 044 075 042 163 296 187 1.8 1.13 121 242 469 122 1.99
9311.00 0.54 045 080 0.71 073 061 091 055 063 060 185 231 099 205 145 193 212 517 1.04 146
16-10 0.61 049 091 090 088 051 095 044 072 030 166 474 105 158 280 3.88 221 452 1.16 1.70
50188-1 0.85 0.69 091 090 097 088 0.89 088 097 069 151 283 260 488 128 171 1.67 487 098 142
14-39 0.67 055 096 091 092 0.75 134 0.79 091 0.82 247 516 138 1.61 127 143 210 4.69 1.12 1.67
15-18-1 0.64 053 090 0.87 0.78 0.59 0.80 0.71 090 0.56 4.08 695 1.02 1.05 139 1.86 191 469 1.16 1.70
41332 056 046 095 092 094 0.74 092 090 097 0.64 1.13 337 121 175 276 3.18 176 406 1.09 1.60
16-11 082 0.65 104 093 092 0.64 098 0.65 078 0.69 158 489 1.04 2.04 132 2.67 222 491 120 1.83
16-9 0.50 0.18 0.81 040 0.89 0.31 070 039 067 033 363 652 101 1.10 126 132 210 471 120 1.67
Average 0.71 054 090 0.80 0.78 0.62 084 0.66 0.78 057 187 346 141 210 152 2.02 207 503 1.15 176
Cv 021 0.37 0.09 021 0.17 027 021 026 020 0.27. 039 043 037 044 028 035 032 020 0.11 0.15
H: Pn-i0EA HR, WUE-/K 0 F FHSCR, FW-#i_E &8¢ e, DW-#_E T i, TC-M4t % &, MDA-N &% &, Pro-

5L & 2, SS-TT PR & &, SP-W IR 1 & &, POD-id bW B LR, Average-"T-¥%k, CV-AE R R %K.
Note: Pn, net photosynthetic rate; WUE, water use efficiency; FW, shoot fresh weight; DW, shoot dry weight; TC,

chlorophyll content; MDA, malondialdehyde content; Pro, proline content; SS, soluble sugar content; SP, soluble protein content;
POD, peroxidase activity; Average, mean value; CV, coefficient of variation.
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T, itk 250 KA 14-12, 4 0.98, F /MR 14-58-1 F1 16-9, F9 0.40, XF T Hof i £ AH 5 4%,
FW, DW, TC, MDA, SS, SP, Pro fll POD %%, 7£ 0.3% k¥ B T (it 3 22 250 (8 B K435 & 50188-1, 14-
39, 14-57, 15-18-1, 16-4, 16-10, 14-58T F 14-776, H A 43 %14 0.97, 1.34, 0.98, 4.08, 3.05, 2.80, 4.18 F
1.58; i £h 2 B8 e /DY 43 91 2 15-18-2, 14-563, 16-4, 14-30, 9311, 14-58-1, 14-58-1 F1 16-7, FHAH 4> 51K
0.54, 0.49, 0.55, 1.06, 0.99, 1.06, 1.03 1 0.95, [A¥E, X}F FW, DW, TC, MDA, SS, SP, Pro 11 POD %/
FHIEHERR, 76 0.5% R MR, i h R B0 R i 43 512 16-8(50188-1 3:31), 14-57, 14-58-2, 15-18-1, 50188-
1, 14-30, 14-57 1 14-57, HAE 351 0.88, 0.95, 0.83, 6.95, 4.88, 3.54, 8.41 F12.56, Hi Al WL, XF T AR
it R FEFR, X A ER KRS SRR (R) SERBUBOKRE SRR (R) £ AHIE, RIEEF (R) FERT IS E R
HBE (0, 0.3%, 0.5%) AbBE N &AM R A AR R IMA —2 . FEAFERR AP T, 30 0 (R) 1 PnfH
BT £ 2R BB R IR 0.5% AbFEIMR T 0.3% Ab B, 15607 Bl 25 5 e 2 19 T i 45 (IR RGP % X
T WUE BTt £ 258, B 14-90, 16-11, 14-776, W10 /0808 R0, HA SR (R) Ak S Ehk 5 i T 5
H WUE B#AI%; [FIRE, B T /D35 F (R) 4, HAtid A (R) B9 FW, DW, TC S5484Rah G SRk 5 1Y 7t 5
MikEAL . HJZE, X T MDA, SS, SP, Pro &5/ B4R FRAE, Y4Bl %5 5 vk BE i = i A o BB Ak, Bk 16-7 I
50188-1 4k, POD {HITET i, {HRBAT GRS Eh 8 bn—AE SRl R 0 T s 2 — B AR Ak
MAEAER R R B 7 RBUERE (G 2), B TIHZIR (Pro) Fb, oAt £ R 400 48 5 R AH &
K 0.5% ERALFER T 0.3% $hAab B, 25 LAk, X5 30 A KAE SR (R) HKidh, [Fl— S A [F] i £h 55
P ARAEAN ], FEAS[R) MR BT Rt R 8 4 (1 T 28 R AR A u bR 7], B e (i 28 e A — ot .
PRI, (SRR B —F bR . BR— e BEME LA RCH KRR Rl (R) AT ERPE /N
2.2 BIELIEIREIMERMESHT  7E 0.3% thIRE T, X4 SR P8 48 2 (0] B AH SR 204 T T 4087, & 3 7T
A, 5 Pn il WUE, DW 5 WUE., FW A . 3 A ¢, HARFE PR A1 JC B & A OCE . & 4 W, 78
0.5% EhHeE R, Pn 55 WUE 4 .3 IEMI 56, 5 DW, Pro & i Z1EAE; WUE 5 FW, DW, TC & % 1F
HHE; FW 5 DW, TC, SS 24k i 2 1FAH G DW 5 TC 2 3 EAHDC, 5 MDA £ I #7416 MDA 5
SS BB FH AR, Hirr, AR IRAY 2 Pn 5 WUE, HAHE R EGAF] 0.789, Ml 2 IEAHC, BHEHIK
FEREARTE SR 030 51 T AT A VE A BB HLI I, 545 &R 8 7K 23 R 380 J2 25 DA 5 19, POD I
SP 5 H AT ERAH SCHE VR Z A FAAEADC O R o BB RIT Ar 45 R AT AL, 78 0.3% ERk T dRbn{A

R3 7 0.3% RIRE TR R IEAAEXHER XM

Tab. 3 Correlation of relative values of indicators of the rice under the 0.3% NaCl treatment

§F5 Indices Pn WUE FW DW TC MDA SS SP Pro POD
Pn 1

WUE 0.702%* 1

FW 0.083 0278 1

DW 0.203 0.431%  0.548%* |

TC 0.276 0301  0.280 0.355 1

MDA 0352 -0206  0.148  —0208 —0.197 1

SS -0.097 -0247  0.266 0.069 -0227 —0.058 1

SP -0.111 0.122  0.236 0.158  0.056 —0.296 —0.035 1

Pro 0.436* 0288  0.163 0.180 0225 -0.109  0.023 —0.157 1

POD 0.355 0.193 —0.162  —0.145 —0296 —0.004 —0.146 —0.079 0218 1

LE: ¥R AE0.05 /K- L R FAMSE, #*FIR7E0.0KF L BEME, TR,
Note:* indicates a significant correlation at the 0.05 level; ** indicates a significant correlation at the 0.01 level, similarly
hereinafter.
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Tab. 4 Correlation of relative values of indexes of the rice under the 0.5% NacCl treatment

647 Indices Pn WUE FW DW TC MDA SS SP Pro POD
Pn 1

WUE 0.827%* 1

FW 0.268 0.407* 1

DW 0.395% 0.450% 0.557#* 1

TC 0.253 0.417* 0.474%* 0.548*%* |

MDA -0.233 -0.231 —0.164 -0.385*  —0.177 1

SS 0.194 0.286 0.471%* 0.296 0.103  —0.432% 1

SP 0.106 0.316 0.086 0.24 0.084 —0.131 0.075 1

Pro 0.405* 0.273 0.036 0.090 0.003  —0.193 0204 —0.175 1

POD 0.208 0.067 -0.250 0.221 0.138  —0.05 -0.043  0.057 0256 1

A BT X R, TR FE bR 1A 5 R BBR T Pro Ab, AR MR 0.3% $hilk BE/NT 0.5% 17 FEAHICHE 5
Bref, 30 UK AR S AN (R ) TE 0.3% 2Rk BE T 45 i $R 36 b 2 [ A 56 R %%, A Pn fl WUE, DW 5
WUE, FW £ 2 M 56, AR TC B A6, (0 0.5% Rk B N 448654 5 AR FREE AR M. TR,
R AL, £ 0.5% AIER I UEF T It b PE LR ST 54040

FRH B 345 T S P AR A TR 3 2R B S i 45 SR T LA H, 2880 SR A8 b 22 A0 A7 A6 AS ) A B A AH 56
PE, BIE TR b R B0 B A ANFERENES ., KRNI EEEE R — 2 24 ateR, s p—35
PR ICIEREA TR UE R 43T, BT LA g X b A 727 B T o
2.3 BEHEFNERSOMBRETERE 76 0.5% Shik BT, i T 2800 Eh A EH5 b5 2 R FEAE ] B 1Y
FHOCHE, 1T SP #l POD 5 HAWFE AR Z (B AR i 2 AH DG, B AR5 T 4 /3B AR X 2 AT, XAl
TR R 8 N HEARUEAT T B0 (€ 5) ZEH B, HBIHT 4 M ZEA B TR 25 R
41.36%, 16.48%, 14.36% F1 9.39%, BT TTHkFikF] 81.59%, BiHIX 4 NEEFeFR ML T 46 K305 5 .
51 ERST TR R K, A5 41.36%. 55 1 EOCREBEVINFERA WUE, DW, Pn, FW 4, 555 2
BAr KRBV AERA Pro, Pn Al TC 4%, 555 3 ERUF LR NEVINIE SS, MDA 4%, 555 4 £
KRB NEYINA MDA, A UL, BT 4 A FME & T 8 AN SR CFEAR I TA 7 B, UL FHHSRPFN 7K
Fef R P A AT M R o SRR IER Y 8 ANt ER AR AR AR A 4 A ST 2R G AR bR, [RIB AR 3R 45
LA TRR I TR RN T N —25 2T o

£S5 ONEEREGAETNRYRFRE

Tab. 5 Coefficients and contribution rates of comprehensive indices of the rice at the seedling stage

goe A g SR 2 /0
Compr;i;lj?\/tTindices Pn o WUE  FW bw e MDA S8 Pro Cumulii?ofjt(iilﬁon rate
CIl 0.727 0.804 0.692 0.764 0.613 —-0.511 0.554  0.356 41.363
CI2 0.481 0.263 -0.437 —0.328 —0.455 -0.063 -0.027 0.712 57.842
CI3 0.335 0.342 -0.049 0.035 0.333 0.594 -0.661 —0.126 72.201
CI4 0.004 0.074 0.430 -0219 -0.221 0.562  0.380  0.055 81.586

24 REBEHBODH. NEREREEZEESTEN 7 0.5% IhukE T, FFHARA 20 A X8 AL
HH1R 50.70%, 20.20%, 17.60%, 11.50%, M HAF8R 09K & sREUE R D {E, R 3E D X 30 #ri 544
BTN ERTEZE S bR HES (D (EERK, T EhPE#kGR), % 6 rhn] A, $et Eh Pk 25 & e hnHEA , T Eh PR
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BRI S AR R 14-57, 14-6, 14-36, WO, 14-58-2; M ERPERL 5511 5 LA KL 16-8, 50188-2, 16-
9, 15-18-2, 14-58-1, fH1E 0.3% $h Wk JE R, £ 5 Fh (R) B H A0 DAEEE 0.5% $hife B K, H AR i

#z 6 KEMHNEPRESERE NE TRE RERYERESITNE
Tab. 6 Comprehensive index value, weight, contribution rate, membership function value and
comprehensive evaluation value of the rice at the seedling stage

Vifty CIl CI2 CI3 Cl4 UcCl11 uc22  UC33 UC44 D Ra nkﬂﬁif]zﬁéjﬁfrance
14-6 1.07 1.25 -0.43 0.72 0.87 0.77 0.34 0.64 0.728 2
14-12 0.60 0.45 0.16 —-0.63 0.75 0.57 0.50 0.38 0.629 12
14-30 —-0.28 —-0.30 0.07 —2.60 0.54 0.38 0.48 0.00 0.436 23
14-36 0.60 2.16 —-0.38 0.05 0.75 0.99 0.36 0.51 0.705 3
14-39 0.51 —-1.09 1.60 0.36 0.73 0.18 0.89 0.57 0.631 11
14-57 1.37 1.65 —-0.89 —0.45 0.94 0.87 0.22 0.41 0.736 1
14-58-1 -1.89 —-0.08 —-1.70 —0.67 0.16 0.43 0.00 0.37 0.211 30
14-58-2 1.39 —-0.83 0.08 —0.14 0.94 0.25 0.48 0.47 0.666 5
14-58-3 1.00 —-0.14 0.10 —-0.97 0.85 0.42 0.49 0.31 0.638 9
14-90 —-0.37 —-0.11 0.22 -1.25 0.52 0.43 0.52 0.26 0.471 21
14-563 —-0.09 2.18 —-0.13 0.18 0.59 1.00 0.42 0.53 0.637 10
14-776 —-0.50 1.58 1.61 0.17 0.49 0.85 0.89 0.53 0.639 8
16-1 —-0.30 —0.58 1.22 0.65 0.54 0.31 0.79 0.63 0.546 19
162 1.14 —0.85 -1.54 1.00 0.88 0.24 0.04 0.69 0.585 14
16—4 —-0.12 —-0.78 -1.70 0.30 0.58 0.26 0.00 0.56 0.412 25
16—7 —-0.33 0.47 0.98 0.17 0.53 0.57 0.72 0.53 0.574 15
16-8 —0.54 —-1.81 0.26 0.75 0.48 0.00 0.53 0.65 0.411 26
169 —2.56 0.17 0.06 0.56 0.00 0.50 0.47 0.61 0.254 28
16-10 —0.96 0.87 0.41 0.89 0.38 0.67 0.57 0.67 0.507 20
16—11 0.29 —0.05 1.16 0.61 0.68 0.44 0.77 0.62 0.641 7
16—-14 —-0.99 —-0.09 —0.85 2.60 0.37 0.43 0.23 1.00 0.433 24
F633 0.36 —-0.87 0.99 —-0.99 0.70 0.24 0.73 0.31 0.564 16
Wwol 1.15 —-0.01 —-0.02 —-0.10 0.89 0.45 0.45 0.48 0.676 4
W10 0.09 0.45 0.03 —-1.04 0.63 0.57 0.47 0.30 0.551 18
50188-1 1.63 —0.84 -1.33 1.55 1.00 0.24 0.10 0.80 0.665 6
501882 —-0.32 -1.13 -0.43 —-1.06 0.53 0.17 0.34 0.30 0.401 27
15-18-1 —0.48 —-0.20 2.00 1.01 0.50 0.40 1.00 0.69 0.589 13
15-18-2 -1.72 —-0.16 —1.44 —-0.74 0.20 0.41 0.07 0.36 0.238 29
9311 —-0.23 —0.05 —-0.63 —-0.55 0.56 0.44 0.29 0.39 0.467 22
41332 0.48 -1.26 0.54 —-0.37 0.73 0.14 0.60 0.43 0.552 17
CR/% 41.36 16.48 14.36 9.39

Wjl% 50.70 20.20 17.60 11.50

H: CR-FRINTTHRR, Wj—FR i E, CI-RRNERG I8P E, UC-FRR i a8 iREUE, DR G IME-
Note: CR, contribution rate; Wj, weight;Cl,comprehensive indices;UC ,membership function value;D,comprehensive
evaluation value.
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26 KiEmMM (R) HEAMEMIEFRANIEE M
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TTVEMY, i B A0 A 530, LA D AR AE &, FCm R
FRECH H AR &, 7 0] T KRS i AR AN Y
BF RO kB B AT S AT AR R AR . 7E 0.5%
RV R HEATZ A A 4B, A5 2 A [a1E 5 7 R

HQ%QFxML%ﬁL__

Bl 1 WP RE RIS

1 ~ 30 4395 14-6, 14-12, 14-30, 14-36, 14-57, 14-58-

1, 14-58-2, 14-58-3, 14-90, 14-776, 16-1, 16-2, 16-4, 16-7, 16-

8, 14-563, F633, W01, W10, 50188-2, 16-14, 15-18-2, 9311,
16-10, 50188-1, 14-39, 15-18-1, 41332, 16-11, 16-9.

Fig. 1 Systematic clustering of different rice varieties/lines
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Tab. 7 Predicted values of physiological and biochemical indexes of the rice at the seedling stage

T Seedling stage

i Seedling stage

A [0 B WO fiFf Fth BUM O

Variety/line Primary Predicted Evaluation Variety/line Primary Predicted Prediction

value value accuracy/% value value accuracy/%
14-6 0.73 0.73 99.97 14-563 0.64 0.61 95.47
14-12 0.63 0.65 96.97 F633 0.56 0.58 96.73
14-30 0.44 0.46 93.99 Wwo1 0.68 0.72 93.03
14-36 0.70 0.70 99.73 W10 0.55 0.56 98.34
14-57 0.74 0.70 94.46 50188-2 0.40 0.44 90.39
14-58-1 0.21 0.23 92.13 16-14 0.43 0.44 97.78
14-58-2 0.67 0.67 99.34 15-18-2 0.24 0.24 97.88
14-58-3 0.64 0.63 98.54 9311 0.47 0.47 98.53
14-90 0.47 0.46 98.28 16-10 0.51 0.54 94.15
14-776 0.64 0.63 98.57 50188-1 0.67 0.67 99.31
16-1 0.55 0.57 96.24 14-39 0.63 0.60 95.19
16-2 0.58 0.55 94.25 15-18-1 0.59 0.55 94.09
16-4 0.41 0.43 94.53 41332 0.55 0.57 97.07
16-7 0.57 0.53 92.86 16-11 0.64 0.63 97.84
16-8 0.41 0.41 99.67 16-9 0.25 0.23 91.40
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Identification and Evaluation of Salt Tolerance of

30 Rice Varieties/Lines

GU Xiao, WU Fugui, LIU Huifang, NIE Jiajun, GAO Hong, MA Qilin

(Institute of Tropical Agriculture and Forestry, Hainan University, Haikou, Hainan 570228, China)

Abstract: Thirty rice varieties/lines with different salt tolerance were treated with NaCl at concentrations of 0

(CK), 0.3% and 0.5% at the seedling stage, and their salt tolerance index was determined, based on which their
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salt tolerance was analyzed and evaluated by using correlation analysis, principal component analysis and
membership function. The results showed that the growth related indexes of the 30 varieties/lines above ground
under salt stress, such as fresh weight (FW), dry weight (DW), net photosynthetic rate (Pn), water use
efficiency (WUE) and chlorophyll content (TC), declined to some extents, while the indexes related to
physiological metabolism, such as malondialdehyde (MDA) content, soluble sugar (SS) content, soluble protein
(SP) content, free proline (Pro) content, peroxidase (POD) activity, etc, were elevated. These rice varieties/lines
had higher variation in coefficients of salt tolerance of all the indexes, except Pro content, under the 0.5% NaCl
treatment than under the 0.3% NaCl treatment, indicating that these varieties/lines under the 0.5% NaCl
treatment displayed the highest difference in salt tolerance among all the treatments. All the indexes of the rice
under the 0.5% NaCl treatment were used for correlation analysis to select the salt tolerance indexes of high
significance from all the indexes for evaluation, based on which D value was calculated by using the
membership function. The results showed that 5 lines, 14-57, 14-6, 14-36, W01, and 14-58-2, were highly
tolerant of salt and that anther 5 lines, 16-8, 50188-2, 16-9, 15-18-2, and 14- 58-1, were low in salt tolerance.
The stepwise regression analysis showed that the net photosynthetic rate (Pn), water use efficiency (WUE) and
fresh weight (FW) of the leaves were the three most important indexes for evaluation of the salt tolerance of
rice, based on which the estimation accuracy of salt tolerance of each rice variety/line were more than 90%.
According to the comprehensive evaluation results, the 30 rice varieties/lines were divided into three

categories, salt tolerant, moderately salt tolerant and salt sensitive, by using system clustering.
Keywords: Rice seedling; salt tolerance; evaluation indices; membership function
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Chemical Composition of Lignans from the Flowers of

Camellia nitidissima

ZHANG Pingping', WANG Zhennan?, YANG Rui’, SUN Bing?, JIA Aiqun'?
(1. School of Life and Pharmaceutical Sciences, Hainan University, Haikou, Hainan 570228, China; 2. School of Environmental and Biological
Engineering, Nanjing University of Science and Technology, Nanjing, jiangsu 210094, China,)

Abstract: Flowers of Camellia nitidissima Chi were extracted, and their chemical constituents were then
isolated and purified by silica gel, Sephadex LH-20 gel, C18 reversed silica gel, and semi-preparative HPLC.
The structures of their chemical constituents were determined by using iH-NMR, 13C-NMR and ESI-MS
spectra. Eight lignans were identified from the extracts of the flowers, and their structures were elucidated from
the spectra as: eudesmin (1), (+)-diasyringaresinol (2), (+)-isoeucommin A (3), Pinoresinol 4-O-glucoside (4),
7S, 8R, 8'R-(-)-lariciresinol-4’-O-D-glucopyranoside (5), (+)-Isolariciresinol 9-O-4-D-glucopyranoside (6), (+)-
Isolariciresinol 9'-O-f-D-glucopyranoside (7), and 3', 4-O-dimethylcedrusin (8). All these chemical compounds

were isolated from C. nitidissima Chi for the first time.
Keywords: Camellia nitidissima Chi; lignans; isolation; structural identification
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