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tion index) , [F] I} 3 7% 2 55 8 d 5 #E47 % K (shoot
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R A 2R IR #h b SEEeAE LA AR 2y BEII AR 7 d
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R 5 7E B RS 1T 2 2% A & A0 BE A 46 A H 2
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A ECEE R W 5E T A2 ) & (belowground biomass s
BB) JHh_F A= ¥ & (above-ground biomass, AB) iR
Z Fr 7K # (root water content, RWC) 5 2R & /K%
(stem water content, SWC) Jf I & £ & T ki H
(thousand grain weight, TGW) | 25 5 % (seed set-
ting rate, SSR) . & 4 5 K7 44 (spikelet number per
panicle, SNP) 5 %(## 4] (effective panicle numbers
per plant, EPNP) 5 H #k /= & (grain yield,
GY)P2, FEPE MR GGt ik R 1.3& 2.
B 1.3,

1.3 HIERLIE H Microsoft Excel 2020 X Ji 45 %4
P HEAT 3] B AL T, SPSS 25.0 HEAT T ZE 0T B R
Ok 5 R B A SR 2 T 5 K RE SR IR )
BT, TSR AR A AR IR B I T & A B

+=1 WEAHERNESTHE
Tad.1 Measurement and calculation of indexes at the

germination stage

HA A AR it Ik
Index Statistic methods
KR REF LR RLEU AR AT < 100
Germination Number of final germination grains + num-
rate/% ber of test seeds X100
K B4 d BT R AT U T #x100
Germination Number of normally germinated seeds at
potential/% fourth day + number of test seeds X100
. S[Gt/Dt) (Gt 5 R S8 D R EF
=}
Y (CLHES
in&ex (Gt is the number of sprouts at day t; Dt is

day t of the germination test)

1.00xnd2+0.75%nd4+0.50xnd6+0.25%nd8
FTEARIEE  (nd2.nd4.nd6.nd8 73 H N4 2.4.6.8 K

Germination [IFR 51 K %)

index (nd2, nd4, nd6, nd8 mean germination rate
at 2nd, 4th, 6th and 8th days, respectively)

RN Toh o 0 281 T g 1) 2

Shoot length/cm  The distance from the shoot base to the tip

FELIRRIS Tl AR I 48 281 T P B
Seminal root The distance from the seminal root base to
length/cm the tip

*2 BEFEXD

Tab. 2 Classification of salt injury score

HhEHEY ORI I
A AT b
Salt injury Salt ini motom Salt
score Al myuty symploms tolerance
OB KIEAIE S, O H
1 The tiller growth was basically nor- Pt

Very s g
mal, and the leaves had no symp- ery strong

toms of injury

BRI IR, (E AR B
R 1/2 R B 5 B B A G
SN A e 2

3 The tiller growth is nearly normal, G
but the tip of the leaf or the upper Strong
half of leaves are white or curly; or
tiller growth is inhibited, and some
leaves are curly
P BEA RS2 B ELA, 2 Bt
FrG i, (U Eo A i

5 The tiller growth was severely Medium
inhibited, with most leaves curling
and only a few growing
i ERSEIINEZ G R R %

7 The tiller growth ceased and most N

. Weak
leaves dried up

, ST 138

Plants were dead or nearly dead Very weak
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Fig. 1 Classification of salt injury score
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Tab.3 The observation methods for main traits

REMER B3 S YIRTS
Agronomic traits Methods of observation
’ R 2R 2 0 81 e KA ) T i 14 2
ik BRI _
The distance from the root base to the tip
RL/em
of the longest root
e N T 1) PR e R T i £ e P
" The height from the ground to the tip of the
PH/cm . .
highest spike
AR SEI T 55 X0.75
LA/em® Mean leaf length X mean leaf width x 0.75
% g PL_E se g B (6 4y
BN I A 3 7K %J:m%. AaRibpixsd
The number of tillers which have more
TN
than 3 leaves
N g, SPPRERARAE SR S R A
ity TS S R
PP The number of panicles with more than 5
grains per panicle
3N A BRI R R TR (1 PG B
PL/em Average length of effective panicles
R EAEY R NIRRT
BB/g Dry mass of all underground root systems
N — K4 57 [] SAZN f ?‘TE
Wy S b b B R G MRS 25O 1 T i
Dry mass of the above-ground whole plant
AB/g .
(straw and grain)
CHR 2 8 Jit B — AR 2% T i D /AR AR B i
RAGKE  EX100
RWC/% (Fresh mass of root—dry mass of root)/ fresh
mass of root X100
(R o B~ 25 AT o ) /2R A5
ERERE S EX100
SWC/% (Fresh mass of stem—dry mass of stem)/
fresh mass of stem X100
I FABR SRR PR SR K< 100
ghSF . .
. Number of filled grain /total number of
SSR/% .
grain X100
R R BRI TR
GY/g Dry mass of grain from a single plant

Pl 35 22 %0, is F SR8 e 0E A 32 s T B
R VR LR A FE AR (D) BEAT I #51EHE P s F
FAAH DA 43 W7 5 2 B SR BRAE 2 A B AT T 36k 1 52 Y
HE RN A% , I (5] S A HEAT A SR 8T

Ot 5 Z 40 AR I 245 2 (1 S5 a6 500 , 4l
THE & Fabrxt R CCKO A e (SO I & P33 4E , H
2 20 QD) T B I & 20 (salt resistance coeffi-
cient,SC) o

. " S & F){E
BINmEh /B (SE)=—""—"—"""" | (1)
7 = R T

QORE : AR B LS AR HIALE
(weighted value, W,) .

— @)

XL PONBEREIRISINT ZH 7 o n NERE TR
hEE

@) 3fJm e B - FI A K G THR AR i b % 25
B ARSI JE R E{E (subordinative function ) (Xij) o

X;)= X~ Xonn (3
lu( ij)_ Xmax_Xmin ’

TP, Xij RO AN REER § 2R & $R F5 8 Ccompre-
hensive index) ; X, » X,... 77 MK Fr & 24 64 KLY
551 LA TR I e /MEU AT R AH

@it VLR A A A D T A
Tl S5 Ja pR BB 6 1 52 B A DB (D value) .

D= Su(X, )< W], @

O, Xij KR N PRLER | TZ5 G 8 AR (compre-
hensive index) ; W, N &5 G Fabr AL

2 FBRE5HR

2.1 EMBAIETAREIKEMRSERANEES
& NI T dIFLG, A R % b ) A
Iz b Tt X S T BE A AL PRI TR G AR AR
Kl 2 s FEEE R, 2 35 d AL S, B
FEREFE 7 R 6 5 L VD ERE I A 402978
&85 B S5 B 75 HAR EIE 15 .78
& 345 K 130 R GBI 2 S R KR
21,9311 R B AR KN BILH L6 i 2 40
TEN B 184N fh Fl 58 A ZE A0 T (Bh FH S Pkt 8) .
WMS02 F155 i F5 (1 T 25 2 BRI, P35 38 F 45 4
e 1.75 F13.89(FR 4) .
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Tab. 4 The salt injury score of each variety
-1
s 7d 14d 21d 284d 354
Varieties
WMS02 1.44 + 0.88 1.89 = 1.05 1.22 +0.67 1.44 +0.88 1.75 +1.04
K b
7K E”// 2 3.89+1.76 2.56 £0.88 3.22 +1.20 3.67 £ 1.00 3.89 +1.05
Heimibaisha2
u 574
S 3.25+0.71 3.50+2.26 322 +2.54 4.33 £2.00 3.89 +2.26
Huangyedao
X372 2.11 +1.05 3.00+1.73 2.56 + 1.33 3.89 +2.26 4.56 + 1.94
Wen37-2
SL.1808 3.44 +0.88 344 +1.33 322+ 1.20 3.89 +2.26 4.56 + 1.94
!E.% 214 4.11+£2.03 4.50 +3.16 5.00 = 2.65 5.67 +2.24 4.56 +2.79
Jing214
e
HE 1.67 + 1.00 2.78 + 1.56 3.67 + 1.41 433+ 1.41 478 +1.20
Manpoxiang
£ E eyl
mﬁ:': E”//. 2.56 + 2.60 3.00 +2.45 3.67 +2.45 4.11+£2.03 5.00 = 2.00
Naihanbaisha
= 7N
KEA10 4.11 +1.76 3.50 +£2.26 4.33 £2.65 4.56 +2.40 5.44 £2.79
Changmaogul0
|
thijil24 4.33 £ 1.41 4.11 +1.45 4.56 + 1.94 4.56 £ 1.33 5.44 + 1.33
Shanchuan24
N=F
EI{//:F*% 3.00 +2.24 3.63 +3.07 544 +3.13 5.67 +2.83 5.67 +2.83
Baishahangeng
Uh 2
E”/TER 3.00 = 1.41 2.78 £ 1.56 4.11 £2.03 4,78 £2.33 5.89 +3.02
Baishahuake
C36-13 3.67+1.41 3.89+1.45 433+2.24 5.67 +2.24 6.11 +2.03
> vk
7K E”/ 3.22+1.56 3.00 +2.45 3.67 +2.24 4.56 +2.19 6.11 £1.76
Heimibaisha
9311 5.00 +2.24 375 +3.16 522 +2.54 5.67 +245 6.11 +2.85
N
EI{// thi Al 2.11+£1.76 2.56 £ 1.67 3.44 +1.33 5.00 £ 2.00 6.33+1.73
Baishashantuan
IET\EP 15H . 4.56 + 1.67 3.86+2.45 5.89 +2.67 6.33 +2.83 6.33 +2.83
Qiongzhong15Bai
. 1.89 + 1.05 322+ 1.56 344 +1.33 411 +1.45 6.56 + 1.67
Zinuo
=) B
= LR 544 £2.19 4.33 +2.47 5.67 +2.65 6.33 +2.45 6.78 + 2.54
Changshanmanuo
(EZ % 2.78 +2.54 329+2.79 433 +2.65 6.33 +2.00 7.00 + 1.41
Haiyun99
Yy
E”//*ﬁﬁ 4.33+2.83 4.67 +2.67 7.00 = 2.65 7.67 £2.24 7.22+291
Baishanuo
N I\ o
El{// %: 2 3.22 +0.67 344 +1.33 3.67 + 1.00 3.67 +1.73 7.22 +2.73
Baishaheizi
./
EAKH] 433 +2.45 522 +2.11 6.56 + 1.67 7.00 = 1.73 7.44 £ 1.94

Zhixiaochangtuan
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4£3k4 Tab.4 Continued
=1
A 7d 14d 214d 284d 354
Varieties
S gyl b
i ﬁ%& 2.11 £ 145 4.50 +2.24 5.00 +2.83 6.33 +2.45 7.67+1.73
Manpozi
Yl B 6
E”/%: . 6.11 £ 1.45 5.50 + 1.76 5.67 +2.00 6.56 + 1.94 7.67 +2.24
Baishaheizi
Il ¥
Eijg*ﬂﬁ 3.00+1.73 4.13 +2.35 6.33 +2.24 8.11 £ 1.45 7.67 +2.24
Baishahannuo
TR L A
P L 4.67 +2.34 4.20 + 3.00 6.78 +2.91 7.44 +2.40 7.67 +2.24
Nankunnuoshanlan
=
5 fbﬁ 4.56 + 2.60 3.25+2.03 5.00 +2.45 6.78 +2.11 7.89 + 1.05
Wanling4
Il o 4
E{// E*ﬁﬁ 3.67 £ 1.00 4.25+2.11 6.78 + 1.56 7.89 £ 1.45 8.11+1.76
Baishabainuo
s A 6 B
Ik .65— 5.67 +2.65 4.33 £ 2.67 6.56 +2.79 7.22+£2.73 8.11 +2.03
Wanlingb
RE T 1l
R . 3.89+1.45 5.22 +1.86 544 +1.94 6.56 +2.96 8.11 £ 1.45
Zhandaobaisha
e 7 4
i &»%%TI 2 433+1.73 4.50 £ 2.65 6.56 +2.19 7.44 +1.33 8.33 £ 1.41
Manpoxianghong29
=
B 5 M 4.56 + 1.67 5.80 +2.11 6.11 +2.47 7.67 +2.00 8.56 +1.33
Wanling5
s 7
o .773 5.22 +1.86 4.43 +2.60 6.11 +3.02 7.44 +1.94 8.56 +0.88
Wanling7
=
B .875 4.33 +2.00 275 +2.40 478 +2.11 5.89 +2.85 8.56 +1.33
Wanling8
Hi
EIZ!K X 4.56 + 1.33 5.50 +2.47 6.56 +2.40 7.67 +2.24 8.56 + (.88
Nipponbare
=
i 1 M 5.00 = 1.33 5.89 + 1.63 6.11 + 1.68 8.11 +0.99 8.78 +0.40
Wanlingl
=
Ik .25— 7.44 £ 1.94 5.40 +2.65 7.89 +£2.03 8.56 +1.33 8.78 £ 0.67
Wanling2
=
S 3 7 4.56 +1.33 5.29+2.26 6.56 = 2.60 7.44 +2.19 8.78 £ 0.67
Wanling3
Szl l_é
:F%:.IJHL 6.11 + 1.43 7.22 +1.58 7.67 +1.48 8.33 £ 1.04 8.78 £ 0.40
Banzishanlan
S A B
A .130 4,78 +1.56 5.29 +2.03 7.44 + 1.67 7.89 +2.26 8.78 £ 0.67
Manpozil30
=
2311 +B 3.75+1.04 4.67 +2.47 8.11 +1.05 8.78 £ 0.00 9.00 + 0.00
9311Hanb
s
%;Ek*M:F . 5.89 +2.47 6.43 +2.00 8.33 + 1.00 8.78 £ 0.67 9.00 + 0.00
Jidongchanglihan
=N Wi
E/I[ﬂ..ﬁ*ﬂﬁ 478 +2.11 5.86 + 1.67 8.33+1.41 9.00 = 0.00 9.00 + 0.00
Changjiangtuanhongnuo
w‘ /. é
@).%t.tj(/l 3.89 + 1.45 6.11 £ 1.76 7.89 + 1.45 8.56 +0.88 9.00 + 0.00
Haiweichengdahong
eI
iR 433 +1.73 6.00 +1.73 8.33 +1.00 8.78 £ 0.67 9.00 + 0.00

Haiweituanhong
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22 EHELIBTAEKEMRNGERS b
5 P8 I E] 5 K, 22 B0 M AR A B BE B B AT
CAFZAET . A & Rk i 5 B 7. C36-13 5
H-FE 50\ WMS02.SL1808 Vb £k 2 ok (b

2 EPAETE LT 24 K VD 12 A AR RE S I
HARE . b, 5 AR A B LR T
IV C36-13 5 A8 ) £E £ Bl aa N Sl AR SR A, KET 20
(i AE 2L A D S REAE IR (R 5D

*5 BEmiEEETR

Tab.5 The duration between sowing date and first heading date of each variety

} Fh-1a 0% N
m The number of days from sowing date to first heading date days/d TEIR H AL
Varieties Days of delay/d
X CK HRALHLS
B L BRAT
Changshanmanuo 08 59 -9
[EE=F
Naihanbaisha o4 58 -6
C36-13 68 63 -5
T
Huangyedao o4 5 -
poy
ol 68 64 -4
Zinuo
WMS02 62 60 -2
SL1808 68 70 2
VbR 2
Baishaheizi2 26 59 3
Y N=FP)
Heimibaisha2 o4 67 3
HIbAE5T
Baishahuake ol 66 >
1)1 24
Shanchuan24 o4 0 6
PNE=RG
Heimibaisha 66 76 10
23 HBEIETREHKBESIERAN £4 REKE, DHEKRTEL R RE0R KRR TKE

AE M A FE R, 9 A SR CEE R L SL1808.
WMS02. 70 B2 b AE 5% B LK B
i 5 V0t N1 240 e T 58 AR & A 9 3R A
o R HIBCAAE A TR 58 23 AT 3% 9 /> i B 1) 4 b
E-PIE UV Z R R (R 6). T4 g ke
tht A F AT, BT RE O RTR R Bk
Ab, S e o oA e bR s B U R . BT
T br A8 7 R0 T8 e n) BRI 2 i 41, FL3e
FEl 51 7£ 0.08~1.50. i 25 R 20 SC{E 48 7 R 4K
RN < BR AR 7= B> B I TR > g A R > &4 I
B> RREE>0.5> 2246 B K Z S HL R H A E> 1R
Ko M5 b > Tk SRS PR m > _E B>l

5 RN, MR AR S R EUIR 2, B 9 B
JF AR 5 8 R BRAR R E KR 5 RGE H AR bR
Ab, HRTEAR A RONZE 7 HiL He it 25 &
H(SCO>1, Hu AR & R R & /K B SCE #2
U1, FARARAR SCAE <1, 2 B Eh it 5 A Al F6 bR
UERSMRE FEANIA] o R 8 6 25 T B AR R K
SRS M BN AEG] 72 I T RRURO R o o .
e o
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241 BREMEHATGAXESA  SIabrid L
RIS TG R (R DR, ZA bR
£ E AL (P < 0.05) Bl &3 AH KX (P < 0.0D),
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Tab. 6 The values of agronomic traits and their differences at the whole growth stage of rice
. X CK WhFE S ik 2% SC TR
I&ﬂ YE  WiEZE BRRI OBE FEZE TREK BE WEE TREAK Tﬁ;
Mean SD CV Mean SD CV Mean SD CV
FHiE TCW/g 20.72 5.14 0.25 16.22 5.11 0.31 0.79 0.18 0.22 3.228"
4591 SSR 0.68 0.10 0.15 042 023 0.54 0.61 0.31 0.50 5.402°
R R SNP 80.29  33.31 0.41 4933 3345 0.68 0.60 0.32 0.54 3.408"
A HEEL EPNP 3.44 0.89 0.26 2.11 0.93 0.44 0.64 0.32 0.50 5.367"
HRREE GYg 3.75 1.74 0.46 1.00 1.50 1.50 0.26 0.31 1.21 6.217"
¥k& PH/em 125.11 2591 0.21 97.56  23.34 0.24 0.79 0.16 0.20 4.105
FiK: PL/em 23.49 3.22 0.14 18.38 3.61 0.20 0.79 0.16 0.21 5.489™
K RL/em 28.18 5.23 0.19 2186  7.05 0.32 0.78 0.20 0.25 3.740™
S H-THAR FLA/em? 36.48  13.54 0.37 18.86 9.86 0.52 0.60 0.39 0.65 5.467"
R EBAEY) = BB/g 6.02 1.32 0.22 498 1.01 0.20 0.86 0.22 0.26 3.254™
i EE AR ABlg 24.61 2.72 0.11 22.70 3.50 0.15 0.93 0.19 0.20 2.244°
HR7e e RSR 0.19 0.04 0.19 0.19 0.04 0.24 1.01 0.25 0.25 0.163
RES/KERWC/%  69.16 5.87 0.08 65.35 8.97 0.14 94.62 12.08 0.13 1.844
ZEREIKESWC/% 5041 7.37 0.15 35.76  10.04 0.28 72.10  23.38 0.32 6.113"
ERRZEREZEP<0.05) KR ZEFMEZ (P <0.01),
Note: * indicate significant difference at P < 0. 05; **indicate significant difference at P <0. O1.
FT7 BigtrmiE REEME XM S ITER
Tab.7 Correlation analysis between the salt tolerance coefficients of each index
HABIRI £k 2 208 FIAH 2 R EL The correlation coefficient among the salt tolerance coefficients
Ei=2 . . R AR B . s Wy b L, MR EK
il ghseR 0 i B = K K o S *
des TPRE ECE g gy e A OBKORE e pee WL e s
SNP  EPNP  GY FLIA BB DB RWC SWC
THiE '
TGW
G 0465 1
R
MRiE 0315 05137 1
SNP
B
B 0365 0244 0014 1
EPNP
g Gy 0.579"  0.734"  0.698" 0.523 1

PREPH 0243 0422° 0300 0263  0.668" 1

FEKPL 0.499™ 0.528™ 0.559™ 0463" 0.779" 0.616" 1

RERL 0376 0529" 0417° 0508 0.750" 0.683" 0749 1
SR .

FLA 0486 0235 0340 0345 0.6227 0.689"° 0.673" 0.676 1

HT T

EYE 0216 0089 0357 05997 05107 0128 0222 0255 0.089 1

BB

iy B8

YR 04607 0276 04060 05897 0.7277  0.6107 0.649" 0.668" 0.626" 0.614" |
DB
R L
RSR
A&
FK#E 05227 05077 0297 05377 06137 0216 0359 0269 0246 05217 0430° 0.182 1
RWC

EYIN

FTKE 0389" 0443° 0238 0343 0.598" 05337 0336 0266 0398 0444  0.446° -0.045 0.5917
SWC

-0.202 -0.224 -0.033 0.081 -0.213 -0.561" -0.446" -0.387" -0.600" 0.542" -0.287 1

1

VE RN EFE (P <0.05) ; #+ TR E B (P < 0.0,

Note: * represents a significant correlation at P < 0. 05; ** represents a highly significant correlation at P < 0. O1.
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TIF BF X Le 45 B BT 0L 9 % ot B 3k PR 9 59 145 B
KA EZ, AR bR 2 CE S VF 7K F8 5 i
Eh e, DR Uk B B I e 8 bR E VR AE R TR L
ARG 25 ot ol 5 A P 5 5 5 I T 6 % A 11 2L
0 AT B oAb B, T BE 4 b 4 5 S PR T
EhE .

242 BHmEAERAKG IR SN HEIX
14 /N 25 ZR H0CFR ARV 1 32 B 43 43 B A A HE B
YT R K SR A TR AR L TTER R (R 8) . Al
SACRETRPRI RIFTTRREE N 86.41% , iX K EAT

JUTE T 14 MR E R . EH 1455
Fabr(PCO R, Bk~ 8 K B AEY s SR
KB A 1808 205518 0.96.0.84.0.82.0.81 5 7
H2 LG TR (PCO T, R LM ZR A TR bR RECH
0.88; /£ 5 3 LR & 0 br (PC3) T, 4 L R [ L2 & 46
FHN0.60; 758 4 5 G Fa bR (PCA) T, B A SORLEL
MG Tabr RECN 0.55; 7558 S 45 G Fabr (PCSHH,
EEEKER LG G TR RECN0.53. fELRETEIR
HEEE TR REEOR, U Z IR PR £ 1% 5 B F8 b5
TR =, ISR S TR AR B B AR .

*8 BMKEFHERETEE

Tab. 8 The factor loading and contribution rate of each trait

PR [AF#417 The factor loading

Trait PC1 PC2 PC3 PC4 PCS
THRLE TCW 0.64 0.07 0.18 -0.35 -0.44
#ESIR SSR 0.66 -0.02 0.60 -0.14 -0.06
SRRE SR K SNP 0.59 0.05 0.51 0.55 0.06
B % EPNP 0.60 0.40 -0.48 -0.12 -0.30
B E Y 0.96 0.08 0.18 0.10 0.04
¥ PH 0.74 -0.39 -0.15 -0.04 0.42
& PL 0.84 -0.24 0.02 0.17 -0.19
R RL 0.81 -0.24 -0.15 0.22 -0.13
SR FLA 0.74 -0.42 -0.25 -0.06 0.01
R AR BB 0.48 0.77 -0.25 0.27 0.13
i B3 A DB 0.82 0.06 -0.37 0.16 0.03
it b RSR -0.33 0.88 0.07 0.19 0.02
R&Z T /KE RWC 0.62 0.53 0.17 -0.36 -0.06
ZRGIKE SWC 0.63 0.26 0.07 -0.42 0.53
TTHR# Contribution rate/% 29.20 17.57 14.55 14.26 10.83
B FTTERE Cumulative contribution rate/% 29.20 46.77 61.32 75.58 86.41
L Weighted value 0.34 0.20 0.17 0.17 0.13

243 BARGHHAEWGEESEEE BILEE
o br R BN SRR s B T 5, 45 S BUE 1S 2 2%
Tl FRO TR 26 1 27 B A (D ED HEHEAT HEF (R 9D
T 6 P4 A5 380 55 HF 17 Ak WMS02 B L
D B BREE LSL1808 . VP AE TS L Ll 1] 24 i 5
VDRI

244 BRAEHREGFEMNZRIE RIELELER
Iy AT, BB N A KRS Bl o 4% 3L R 1 9 55 4>
NAZ IS, T AR SS , IX B Rl R SR A 35 d 5
FEARRGZIOT, FL 18 (Pl BT R R 0D VIR 6 5
YD ERG A 40 20 T8 14 8 5 VB IE 5 5 B IA
75 HARRE GBS 15 IBIR 35 HBE 130 K

LA VB US 245 R K40\ 9311 F B R AR KR
BB RO RRFD. 228, ke, X
S 7 Eh 8 T BB IR R BT B SR A K E e vkt
NAETEAEAK, T 16 0y Fhst « WA 9311 b 5
. AW RE ARG av L. g G e s
99 1 214 i 3% 5 L F HORE LR (3 15 B LT 0g
45 372 KEBH 10 BHANKE . 328, i £ M4
5, X LU 7 ER A R BEAREE N T AR B AR KA
TV 56 il 56 B A A T WOER =, 3 3 40 R
C36-13 KW KBV 2. 426, i Eh 08, 1X
S b ot 7E #5 B R SE R T SE B AR E I [F N
R, O R < SRE W SL1808\ WMS02. 17
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Tab.9 The comprehensive index value, subordinate function value, salt tolerance measurement D value and rank

i Fih 2R FEFR{E Comprehensive index )& PR AUE Subordinate function DI HF

Varieties PC1 PC2 PC3 PC4 PC5 wl n2 w3 p4 w5 Dyvalue Rank
HIbEEE2

. Ny 0.043 -0.005 -0.274 0.874 -0.314 0.522 0402 0313 0938 0.155 0485 3
Baishaheizi2
Hb e

. -0.520 0475 -1.052 -0.839 0.769 0.351 0.582 0.000 0.000 0.850 0.343 6
Baishahuake
= Y
S LLERAR -1.684 1.594  0.581 0.403 -0.507 0.000 1.000 0.657 0.680 0.031 0.430 4
Changshanmanuo
OR

0.851 -0.296 1.433 0.283 -0.399 0.766 0.293 1.000 0.614 0.100 0.601 2
Huangyedao
Syl
ﬁlﬁ.q:lél//. -0.483 -0.594  0.274 -0.668  0.235 0.363 0.182 0.533 0.093 0.507 0.328 8
Naihanbaisha
)1 24
0364 -0.953 -0.698 -0.005 -0.416 0.618 0.048 0.142 0.456 0.089 0.329 7

Shanchuan24
oy
;%jjo -0.273 -1.080 0.166 -0.304 -0.555 0.426 0.000 0.490 0.293 0.000 0.275 9
SL.1808 0.074 -0.185 -0.456 -0.732  0.184 0.531 0.335 0.240 0.058 0.475 0.357 5
WMS02 1.627 1.044  0.027  0.988 1.003 1.000 0.794 0.434 1.000 1.000 0.863 1

LE WNE N TN TR N LR EN TR =N

BEIAIR > 2 K> R ZF > R TR B Fh 7 K Fa 4k

Il 24, FoHp WMS02 5 # -5 7E 2 e bs FR I H
AT

25 MWEMITNEFRNFESEYEAS T DES
FOXH LI 2 15 4 BE R B4R AR T 3h RELGR 10011
FRA I S HT 45 SR (GR 1D R B, 43 BE AR 2 A1 4> BE
A A S DE 2R FE M (P < 0.0, 1E
TRA IR 3 BT Hp 5 ST BE R K, DU 3R 7R i R 11
TEFTERK o B DAEAE NS H S, 9 AR bR T £
REE R BB AT KB K. &air S
D {H 1) SR IR E K/ Ay « 43 BE 48] — i T A > 4y

SFR K> B BER K . D EERAE
=, 55 iR R EE 5 A & R ]
VA 53 B g 57 B e AR IR VA T A
y=-0.367+0.751.X,+0.215 X,

A,y AR FLHIH D E (D value) , X, 85 45 BE bk
1A X, AR T AR, 7 F2 o e R AL R=0.996 , 77
TR I B3 K.

MR AR [ 77 FE 555 BEIAATI A7 % 1 & /K b
JiR DAE (3 12D, D AIHES 5 % /KRG R R i £h 1k 17
et REEA—EL

R10  HIRE 0. 6% BB ALIE TKFEM BT RL & £ EHRIREXHE
Tab. 10 Relative values of each identification index of different accessions of rice germplasm under 0. 6 % salt stress
Sy ST e 1 % =
. . Germination Germination Germination Seminal root
Varieties Germination rate . . . Shoot length
potential index index length
B LR
0.58 £0.12 0.33+0.12 0.44 +0.08 0.46 +0.16 0.65 +0.05 0.29 = 0.04
Changshanmanuo
9311 7 B 0.43 +0.19 0.08 + 0.03 0.26 +0.09 0.27 +0.17 0.32+0.12 0.29 £ 0.02
9311Hanb
WA
. 0.75 £ 0.09 0.36 + 0.09 0.60 = 0.12 0.59 £ 0.18 0.54 +0.13 0.40 + 0.08
Manpoxiang
U372
0.95 £ 0.03 0.11 £ 0.09 0.39 +£0.14 0.48 £ 0.20 0.69 = 0.08 0.41 +£0.08
Wen37-2
e
Zinuo 0.94 +0.03 0.76 + 0.17 0.68 + 0.05 0.79 = 0.14 0.97 +0.05 0.63 +0.11
ﬁ/ N Ky B
AR 0.61 +0.13 0.08 +0.13 0.38 + 0.06 0.37 +0.16 0.21 +£0.01 0.54 +0.09

Jidongchanglihan
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#53%10 Tab.10 Continued
N ST ETSRET >
.. O Germination Germination Germination Seminal root
Varieties Germination rate . . . Shoot length
potential index index length
iy LT
EIII/IH% 0.70 £ 0.15 0.18 +0.21 0.36 + 0.05 0.42 +0.17 0.32 +0.02 0.30 +0.09
Changjiangtuanhongnuo
./
E/J\JE( 0.96 + 0.02 0.52 +0.05 0.57 +£0.09 0.65 +0.19 0.24 +0.05 0.23 +0.26
Zhixiaochangtuan
1Byl
ﬂﬁq: EW/. 0.79 £ 0.18 0.32 +0.18 0.46 = 0.06 0.53 £ 0.15 0.66 +0.16 0.23 +0.09
Naihanbaisha
b
. 0.10 £ 0.01 0.00 + 0.00 0.07 +0.01 0.09 +0.16 0.00 +0.00 0.54 +0.23
Manpozi
MRS
. 0.11 £0.02 0.00 = 0.00 0.07 £ 0.05 0.09 +0.17 0.00 +0.00 0.20 = 0.11
Baishahangeng
/. N
KEA10 0.71 £ 0.19 0.17 £ 0.02 0.45 +0.09 0.49 £ 0.15 0.35+0.12 0.28 +0.36
Changmaogul0
N ./ Q
@E#k/l 0.75 £0.13 0.28 +0.13 0.60 + 0.08 0.6 £0.14 0.30 +0.02 0.59 +0.28
Haiweichengdahong
7%-399 0.10 £ 0.08 0.00 = 0.00 0.10 £ 0.04 0.1 £0.15 0.44 +0.00 1.71 £ 0.05
Haiyun99
WMS02 0.92 +0.01 0.66 +0.10 0.70 + 0.08 0.83 +0.15 0.99 +0.00 0.49 + 0.05
C36-13 0.97 + 0.01 0.49 +0.14 0.75 £0.12 0.78 £ 0.07 0.42 +£0.12 0.49 +0.19
Yl
El//ﬁ% 0.68 +0.21 0.16 £0.11 0.38 +0.09 0.42 +0.17 0.06 = 0.00 0.31 +0.07
Baishanuo
] 4
{i}.%l 0.40 +0.13 0.12 +0.03 0.32 +0.08 0.32 +0.16 0.98 +0.00 0.62 +0.06
Haiweituanhong
w=xaw
R 0.83 £0.19 0.46 +0.19 0.72 £ 0.08 0.69 £ 0.16 0.45 +0.11 0.44 +0.12
Heimibaisha
SPIEL
. .. 0.75 £ 0.17 0.31 +£0.17 0.54 +0.07 0.58 +0.05 0.41 +0.09 0.37 +0.16
Baishaheizi
gt R
i Ei%?fl 2 0.60 +0.11 0.18 +0.11 0.74 £ 0.10 0.99 +0.19 0.24 +0.04 0.38 +0.04
Manpoxianghong29
N
EI{/ Ll 0.98 + 0.01 0.41+0.24 0.77 £ 0.11 0.79 +0.18 0.58 +0.17 0.46 +0.22
Baishashantuan
Szl l_é
:':%.[JJ e 0.46 +0.19 0.19 + 0.06 0.35 +0.09 0.35+0.18 0.62 +0.18 0.29 +0.12
Banzishanlan
v A
5 DTEI[J 0.42 +0.18 0.14 +0.13 0.29 +0.05 0.32 +£0.05 0.42 +0.18 0.36 = 0.09
Baishahuake
R
. . 0.78 + 0.04 0.13 £ 0.04 0.46 +0.10 0.49 +0.17 0.22 +0.04 0.40 +0.14
Baishabainuo
Il ELyE
El{//ﬁ*ﬁﬁ 0.47 +0.12 0.07 +£0.16 0.32 +0.06 0.34 +0.09 0.49 +0.16 0.57 +0.14
Baishahannuo
i 15
. 0.87 +0.15 0.57 +0.19 0.63 +0.06 0.68 +0.19 0.27 £0.28 0.31 £0.16
Wanlingl
s B
B .275 0.84 + 0.04 0.40 £ 0.19 0.64 +0.02 0.63 +0.18 0.57 +0.38 0.60 +0.12
Wanling2
i35
. 0.69 +0.15 0.41 +0.15 0.43 +0.07 0.48 +0.16 0.99 +0.00 0.35 +0.09
Wanling3
=
i fb? 0.66 = 0.14 0.51 £0.14 0.54 £ 0.07 0.57 £0.16 0.99 + 0.00 0.77 £0.11
Wanling4
s 5 B
B 5 M 0.57 £0.18 0.24 +0.18 0.36 + 0.04 0.40 +0.18 0.85 +0.10 0.68 +0.23
Wanling5
\'/'I“Fm/,\ =}
S .65— 0.51 +£0.05 0.19 +0.15 0.31 +0.06 0.37 +0.04 0.17 +£0.03 0.28 +0.04
Wanlingb
=
BIRTS 0.66 + 0.05 0.73 +0.05 0.62 +0.06 0.66 +0.17 0.87 +0.15 0.48 +0.08

Wanling7
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#5310 Tab.10 Continued
N I ET »”
. o Germination Germination Germination Seminal root
Varieties Germination rate . . . Shoot length
potential index index length
s @
i .87? 0.61 +£0.23 0.36 £ 0.03 0.51+0.03 0.52+£0.17 0.09 +0.00 0.71 £0.16
Wanling8
}/ﬁj\qj 155 . 0.47 +0.19 0.19 = 0.09 0.32 +0.04 0.32+0.19 0.31 £0.05 0.21 +0.08
Qiongzhong15Bai
SL.1808 0.97 £0.05 0.47 +0.17 0.80 + 0.06 0.84 +0.03 0.48 + 0.06 0.53+0.19
N I\ b
E{// % 2 0.74 £ 0.10 0.23+0.17 0.53 +0.03 0.55+0.18 0.49 +0.10 0.48 +0.15
Baishaheizi2
1i)1124
0.77 = 0.08 023 +0.17 0.53+0.16 0.55+0.18 0.46 + 0.05 0.32 = 0.06
Shanchuan24
#5214
. 0.45+0.10 0.17 £ 0.03 0.35 £ 0.03 0.36 £0.18 0.46 +0.17 0.28 +0.10
Jing214
b ATV
P L 0.64 +0.10 0.00 + 0.00 0.33 £ 0.06 0.38 +0.18 0.21 +0.06 0.33 +0.48
Nankunnuoshanlan
S
I .130 0.85+0.10 0.56 + 0.07 0.72 £ 0.05 0.76 £ 0.17 0.41+0.17 0.47 +0.23
Manpozil30
y v
7K E”/ 2 0.57 £0.10 0.34 +0.17 0.41 +0.05 0.46 +0.18 0.43 +0.02 0.38 +0.26
Heimibaisha2
SEFT 2 Yl
uelsig . 0.99 + 0.00 0.31 +0.08 0.79 £ 0.03 0.76 £ 0.18 0.59 +0.08 0.72 + 0.40
Zhandaobaisha
]
0.89 £0.10 0.19 £0.17 0.59 +0.05 0.63 +0.18 0.32 £ 0.07 0.24 +0.32
Huangyedao
H A
) 0.33 +£0.06 0.20 £ 0.03 0.26 + 0.05 0.31 £0.02 0.00 = 0.00 0.81 = 0.06
Nipponbare
9311 0.92 +0.10 0.27 +0.04 0.50 £ 0.17 0.59 £ 0.02 0.48 +0.07 0.98 +0.01
F11 DESEIEFREIMEXREMKEKE
Tab. 11 The correlation coefficient and correlation degree between D value and each index
Ei=ga R FREL KIKFE 44
Index The correlation coefficient HEPF Rank The correlation degree Rank
S BEIARR S
Plant height at the tillering stage 0-905 2 0.793 2
| —nfn i -
BI=r 0.956 1 0.855 1
Penultimate leaf area
Iy BRI BEEL
Tiller number at the tillering stage 0.568 3 0.633 8
i 0.202 8 0.699 4
Germination rate
Sy
BAR , 0.310 6 0.616 9
Germination potential
>
PO 0.273 7 0.663 5
Germination index
I
FIr iR 0.345 5 0.659 6
Germination index
|
K 0.417 4 0.763 3
Sprout length
/.
Fiaic 0.152 0.651 7

Seminal root length

VB # RN BT A 52 (P<0. 01D .

Note: ** represents a highly significant correlation at P <0. 01.
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Tab. 12 The salt resistance coefficient of indexes and D values of rice at tillering stage
w S EERARK 8] T AR DfE HE4
Varieties Plant height at the tillering stage Penultimate leaf area D value Rank

WMSO02 0.98 +0.08 0.96 +0.21 0.58 1

l:] 7
R 0.89 +0.07 0.76 + 0.34 0.46 2
Huangyedao
H D5
ALK 0.86 +0.10 0.70 £ 0.13 0.43 3
Changshanmanuo
SIS W)
Baishaheizi2 0.85 +0.08 0.71 £0.16 0.42 4
[EESM
Naihanbaisha 0.81 +0.11 0.74 +0.09 0.4 5
1)1 24
Shanchuan24 0.83 +£0.08 0.65 +0.16 0.4 6
Kb
7K E”// 0.82 +0.09 0.67 +0.17 0.39 7
Heimibaisha

b

%.:*ﬂﬁ 0.84 +0.08 0.60 = 0.15 0.39 8
Zinuo
9311 0.77 £ 0.18 0.77 £ 0.28 0.38 9

NSt
EI{//H:*E 0.77 + 0.07 0.70 £ 0.10 0.36 10
Baishahangeng
SL.1808 0.80 + 0.07 0.59 £ 0.15 0.36 11
T 15 H
Qiongzhong] 5Bai 0.75 +0.13 0.75 +0.19 0.36 12
(b T
Baishahuake 0.80 = 0.08 0.49 +0.19 0.34 13
/. 7N
KEA10 0.72 £ 0.07 0.75+0.14 0.33 14
Changmaogul0
=3 b
I 0.76 £ 0.11 0.60 + 0.30 0.33 15
Manpozi
(RY N =)
Heimibaisha2 0.80 +0.12 0.42 +0.17 0.32 16
C36-13 0.75 + 0.09 0.59 +0.16 0.32 17
B K 0.74 + 0.09 0.60 +0.18 0.32 18
Zhixiaochangtuan
‘{.399 0.72 £ 0.07 0.61 +0.30 0.30 19
Haiyun99

N
EI{// thi Al 0.73 £ 0.05 0.54 £0.13 0.30 20
Baishashantuan
X372
Wen37-2 0.70 + 0.13 0.63 +0.27 0.29 21
{Wjﬁé 0.72 +0.10 0.51 £0.33 0.28 22
Manpoxiang

IN=E
E{/Q*ﬁ 0.69 +0.14 0.56 £ 0.11 0.27 23
Baishahannuo
!f% 214 0.70 £ 0.07 0.44+ 0.07 0.25 24
Jing214
S A 4 2
i 45 0.67 + 0.08 0.43 £0.10 0.23 25
Wanling4
P L 0.60 +0.18 0.54 +0.12 0.20 26
Nankunnuoshanlan

) I\ o
El{// J%: . 0.59 +0.13 0.42 +£0.15 0.17 27
Baishaheizi

by
Hib 0.58 +0.09 0.32 £0.19 0.14 28

Baishanuo
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B2, A AR R W X e
TFGAR (¥ 25 5, T LAAAR B 2% 7K R 0 e 2672 B 11
KEZEN, T 558 R R SRR O SR 120, 2R
0 KRG B B R PRV B T B T St
SALIM S5 AT K TG e ISR S
SRR, R T T A5 5 S T X K A F i
PESEANY , TV 2 2 AR RS AR B A K i
R 6 AR ARG il R LE ER U8 T 2 BB
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Identification of salt tolerance of Shanlan upland rice and
screening of salt resistance index

QU Pengzheng, YUAN Qianhua
(School of Tropical Agriculture and Forestry, Hainan University, Haikou, Hainan, 570228, China)

Abstract: Evaluating and screening of salt-tolerant rice germplasm materials is of a great scientific and practical
significance to conserve and utilize Shanlan upland rice in Hainan. Potting experiments were made and 40
accessions of Shanlan upland rice, 3 accessions of common upland rice and 3 accessions of common paddy rice
were selected for treatment under salt stress at the germination stage and the whole growth stage. They were
treated with 0.6% NaCl solution at the germination stage and 4g kg™ at the whole growth stage. The 25 growth
indexes related to the salt tolerance of rice were determined, and their salt tolerance at the whole growth stage was
analyzed by using correlation analysis, grey relational analysis and comprehensive evaluation to screen salt
tolerance indexes. The results showed that single plant yield, flag leaf area, total number of grains per panicle,
seed set rate and effective panicle number varied significantly between rice accessions (P < 0.03), and were
highly sensitive to salt stress. Comprehensive evaluation of the salt tolerance of 46 accessions of rice at the whole
growth stage showed that 46 accessions can be divided into 4 categories: 9 accessions with high salt tolerance that
could complete the growth period under salt stress; 3 accessions with high salt tolerance that could enter the
reproductive growth stage but cannot form yield; 16 accessions with general salt tolerance that died before
entering the reproductive growth; 18 accessions with poor salt tolerance that died after 35 days of salt stress.
Through principal component analysis and membership function analysis, the comprehensive measurement value
(D value) of salt resistance was obtained, and the Shanlan upland rice “WMS02’ and the common upland rice
‘Huangyedao’ were selected as materials with high salt resistance. Correlation analysis and grey relational
analysis showed the penultimate leaf area and plant height at the tillering stage were identified as effective
indexes for the identification of early stage salt tolerance.

Keywords: upland rice ; Shanlan upland rice ; full growth period; salt tolerance ; evaluating index
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