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Abstract: In this paper, We chosed 402 japonica varieties from 30 countries as experimental materials, ana-
lyzed the phenotypic differences and clustering features of the main agronomic traits of Japonica varieties under nat-
ural condition and salt stress. The result indicated that there were significant differences in the main agronomic traits
of japonica varieties from different countries under salt stress,including significant delay of the heading days, shorter
culms length,and panicle length,less number of effective heads and grains per head, reduction of setting rate, and
dry-weight of seed. 18 japonica varieties show a strong resistance to salt stress. By analyzation of the main agronomic
traits and clustering, we found that salt tolerance and clustering result of japonica varieties had a certain correlation
with geographic location , latitude ,and climate conditions in different countries.
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Table 1 Difference of main agronomic traits among improved japonica rice varieties from different country or regions under

natural condition and salt stress

B RE(d) Heading Days

F4 (em) Culm length

4 (em) Panicle length

Sl AAXHE AAXHE AR
Origin AR #hha (%) FI R EIN Sl (%)  BARFM Ehibhin (%)

Natural Salt stress Relative Natural Salt stress  Relative Natural Salt stress  Relative

values values values

AEU Africa 116.0(10.3) 125.0(9.0) 8  102.4(10.4) 78.2(16.8) 24  23.6(12.3) 15.5(21.2) 34
W America 117.1(10.2) 126.7(6.7) 8  86.9(19.6) 81.0(6.5) 7 24.9(14.5) 15.3(4.6) 39
KPEM Oceania 118.4(6.6) 128.0(6.2) 8  92.5(15.0) 68.9(17.4) 26  22.5(9.3) 14.7(9.5) 35
FRIH Europe 106.4(10.2) 113.7(9.5) 7 88.0(19.9) 71.8(19.5) 18 20.6(12.6) 13.5(11.8) 34
R South Asia 117.7(8.1) 127.7(8.9) 8  108.0(15.3) 90.0(20.2) 17  24.5(12.7) 16.0 (16.3) 35
##H [ Korea 122.5(6.9) 130.8(6.7) 7 78.2(17.4) 65.7(17.0) 16  20.2(8.4) 13.3(11.3) 34
HZ Japan 113.5(8.4) 121.5(7.4) 7 72.8(10.4) 66.3(11.6) 9 19.3(5.7) 13.2(8.3) 31
W DPRK 110.8(8.1) 123.1(11.5) 11 74.2(8.1)  69.3(8.4) 7 19.3(11.9) 12.5(9.6) 35
R EAEILHLIX. North 122.5(8.1) 129.0(5.7) 5 82.2(13.6) 68.8(16.6) 16  19.1(14.7) 13.3(13.5) 30
FEZRILHLIX. Northwest 102.3(11.3) 110.5(10.9) 8  73.8(13.4) 59.5(20.7) 19  18.5(13.0) 12.3(15.4) 34
T PGILHLIX. Northwest 99.4(7.6) 110.7(6.7) 11  71.4(14.6) 66.7(13.5) 7 20.1(8.0) 13.2(10.6) 34
AR X Central 132.4(9.1) 133.8(9.9) 1 90.4(23.5) 65.4 (22.2) 28  18.8(22.3) 12.7(20.4) 32
FFEPERHLIX Southwest 118.6(7.7) 125.8(7.2) 6 109.0(27.3) 82.2(22.3) 25  22.9(15.7) 15.2(13.2) 34
FEAEFTHLIX South China  114.7(7.0) 123.2(6.2) 7 84.6(19.6) 72.7(15.8) 14  22.4(9.4) 14.6(8.2) 35

55 Y BB R X R YA S R 8L CV( % ) ;Data in bracket representation corresponding to the coefficient of variation DPRK ;: Democratic Peo-

ple’ s Republic of Korea
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Continued Table 1 Difference of main agronomic traits among improved japonica rice varieties from different country or re-

gions under natural condition and salt stress

HIORIEL(KE) Grains per panicle A RUHUEL(FH) Effective panicles  £592%K (% ) Seed setting rate TR () TGW
KR R {EL FAXHE ARXHE iEROECE
Origin FISRZRME #E (%) AR #HkE (%) HAKME #hka (%) ASKRKME ke (%)
Natural Salt stress Relative ~ Natural Salt stress Relative  Natural Salt stress Relative  Natural Salt stress  Relative
values values values values
AV Africa 140.9(17.2) 117.6(34.9) 17 7.3(16.4) 6.5(32.3) 11 85.5(4.4) 55.8(25.4) 35 31.59.5  23.7(25.7) 25
2 America 165.3(21.1) 98.1(33.2) 41 6.8 (32.4) 6.3(34.9) 7 82.6(11.4) 59.5(24.4) 28 29.8(19.5) 22.5(7.6) 24
FPEM Oceania 163.1(18.1) 113.4(32.0) 30  7.3(15.1) 5.2(13.5) 29 81.9(6.8) 62.9(18.8) 23 29.0(23.1) 23.4(25.2) 19
W Europe 123.9(23.2) 73.7(35.4) 41 9.2(25.0) 5.8(25.9) 37 86.3(2.8) 68.9(8.3) 20 31.2(15.4) 27.4 (16.1) 12
B South Asia 122.8(12.9) 90.4(36.4) 26  9.5(35.8) 6.5(44.6) 32 85.9(11.6) 68.4(15.4) 20 28.7(15.7) 25.5(16.9) 11
#h[H Korea 126.8(26.4) 84.1(32.9) 34 11.0(18.2) 8.2(30.5) 25 85.4(3.0) 71.1(5.8) 17 26.5(5.7) 22.6(13.7) 15
HZA Japan 111.3(22.0) 76.9(22.1) 31 11.4(21.1) 6.9(30.4) 39 86.0(3.4) 72.6(6.1) 16 27.8(7.2) 23.6(9.7) 15
Witk DPRK 127.4(29.4) 75.3(36.9) 41 10.7(13.1) 8.3(26.5) 22 84.8(2.7) 71.7(6.0) 15 26.2(5.3) 22.9(7.9) 13




40 i/ N 1 G G S 14 %
®1(£)
FERIEL (FL) Grains per panicle A 30U (#8) Effective panicles 4552 (% ) Seed setting rate TR (g) TGW
S AEXHE HXHE AAXHE AAXHE
i
Origi BN #hba (%) HAKM ko (%) AREMH Bk (%) AREME Hbha (%)
rigin
Natural Salt stress Relative  Natural Salt stress Relative ~ Natural Salt stress Relative ~ Natural Salt stress  Relative
values values values values
HEAEJEHBIX North  133.2(26.1) 107.3(27.9) 19 9.8(22.4) 5.7(31.6) 42  85.0(7.3) 67.7(17.0) 20 27.7(9.7) 24.2(10.3) 13
PIEZRIL X North-  110.5(35.8) 92.4(46.5) 16 9.9(24.2)  5.2(30.8) 47 84.2(6.9) 68.4(9.2) 19  25.7(8.2) 23.5(8.5) 9
west
HIEPEIL X North-  126.6(20.1) 98.0(32.4) 23 9.1(25.3) 6.6(40.9) 27  85.7(5.5) 70.8(4.5) 17 25.4(6.7) 21.9(8.7) 14
west
HEAEF M X Cen-  112.2(25.4) 106.7(32.6) 5 11.0(21.8) 6.3(27.0) 43 82.5(6.7) 62.5(23.0) 24 25.7(12.5) 22.5(12.9) 12
tral
FIE PRI HX South-  132.3(32.0) 109.5(28.4) 17 11.1(36.9) 6.6(30.3) 41  83.1(9.9) 65.6(17.4) 21  28.3(10.2) 24.1(11.6) 15
west
HIELERTHLIX South-  136.5(22.6) 109.4(34.9) 19  9.8(21.4) 6.6(36.4) 33 81.9(17.0) 64.5(20.8) 21  26.0(18.5) 22.6(17.7) 13

China

MR 3BT, A A SRRSO 23 52 443 3 Mk
ARAEER W0 T 32 B (52 M AR A, A R %, FF AN
R i TR N IS TER AR DO S N M ESP i% AP
FERRLECPRAR 1 32 ER 038 1 52 25 SR

HFERE, 5 AR L, S T & E %K
s PP R DR 1 T, 4% SR )
ZE5E FRWAETE g RN v AR b DX R
TR, 309 130.8 d F1 1338 d, 11 BRI s Aol
AR R B oM 1137 d, HA R 52 St A il A R
BUARIEAE 121.5 ~129.0 d, £ F Z 5 A iR
Bt S BBUNRAE 5. 7% ~11.5% . 4% F %5 R
FERECAARE A AR W 7E 1% ~ 1% , Hodp o [ g
At DX 5 A AR X B K R 1% , HL AR ria
Sy AR T e A b DX R A A X AN
H 1% FHER 30 SO R

&, H5ARKMMEL, Eha & E R
P A AT B B AIR , R JBlh e T i W R B AR B
4190.0 em, 1 HE AL M X A R FF R B, A
59.5 cm, Al £ A E K SRR FF K AR IR A
65.4 cm ~82.2 cm, 5 EFMAFH AR 5 R EE
WRFE6. 5% ~22.3% , AEVN I | H [ 7 Fg s X
i [ A rp o X AR A CHE 4 8, AR SR TE 24% ~
28% , 1 I 6 [ 5% i 118 4 X 5 W 3 5 1 4 A
JR T T VG A DX ) i R 5 Ut A A R R A
AN BIR T% 1 W AR 38 B A X R il LA [ 5
b AP A XHE AR IR TE 14% ~19%

B, 5 ARKMAM L, Eh 0 N & E R S
R ] 8 4 e, R AR IR AE 12,3 ~16.0 em, B
S AEYH  SE PN b P R b DX R R AR, R
15.2 ~16. 0 cm, HA4x [ 58 5 Fh i B B/ N4 78

14.7 emPAF , SEU 5 R 0 A AR S 22 BIOHT XA/
H 4. 6% i E 4B e DX b A R AR S AR RO
XTEER A 20. 4% , FHoAh A5 6 52 5t Fi ) BB 722 S R 4K
ENRTE 8.2% ~16.3% 454 B K S B REK (14 A X
{EAYAS IR AE 30% ~39% , Horb SEM i Ah B B B AR
XHEREIHR 39% , 156 BH 5 ok 381 S5 1o 5 ek, i v [
A0 DX R R A HE /N, R 30% , i B 3k
[SEN RS

R, 5 HRAA A, Eh e 45 B R 5
Tl 25 AR S/ | 45 R 5% o ] 11 25 S A
R, AR R DAL A R R RO £, N
117.6 R0 113. 4 %0, BRI HAS 585 Fhie b
73.7 ~76.9 i, HA A [ 58 5 )RR £ R I A
84.1 ~109.5 i, £ E K5 Fh R B 5 250 I
FE22.1% ~46.5% . 45 B 5 A ] i AH X 25 5=
WK AENRTE 5% ~41% , Hodr, A A b X
TR AT RSN, A 5% , Ui BA 36 36 s 17 3R
Bl 7T SE U IR 0 i ot o RO 5 ) AR X AR
B 41% , 156 BHER B30 s I 35 fURR

AREE, 5 ARFMAEL, b T & E K
A A SRS k2L, L% T 5% e [ ) A i
Bz T . ERME T | R A A RO
2 BT 8.2 FRN 8. 3 L, 1T AT AN AR E 4R
JCHb X AR A SRR D B 5.2 Bl LA
2 SR R I R 7 A SRR IR ES. 7 ~ 6.9 F
BAE RSP SRS 5 R, R 13.5% ~
44.6% , Horr  AEPAISEM SRR RO AR X (B 4
AN 119% F1 7% B E AT E e iy BR G
TR E R X At X PG e b X R i X
FIE SAEE AR BB, 5300 47% 42% 41% Fil



134 F

A28 ERIDIE T AN R R IR R L 7 Bl i) 2R AR S E 0 Hr 41

43% UL PR ME R N R RHURR AR 51 S R
BAXHE AR IETEL1% ~39% .

e, 5 HARSM L, b T & E R S
FREDZE SR B B REAL, B A E R MM 255 8%,
Horp BB H A AR RN P A DX e 2 S
RIS, N T70.8% ~T2. 6% 0 A PN SE P 5 A i
BESTREGAR 43 9N 55. 8% F159. 5% , AEVH 2L
R ] e v X A ) 5 S0 R AR S RBUR K, 4300
M 25.4% 24.4% F123.0% , ik | H A &5
TR 25 5238 S RN, 439 h 5. 8% (6. 1%
6. 0% , HoAth & 52 & A 1) &35 52 R A8 S 2 B0 I A
8.3% ~20.8% ., %1 G i Pl i) 25 52 B A X A2
FE15% ~35% , Forf H A T e i Fofr 235 52 53 (14 AF %
BN, 53909 16% F115% |, 1t B £ 30 52 107 58
B TR R S U S 45 SR AR X B AR, 433l
35% F1 28 % , it Bk Joih 3 5 7 A5 AUk

TRiE, 5 AR, SR8 T 4% B &R
Pl TR0 A BT T B, 45 1) 8t o %) T 67 5 28 i
21.9 g ~25.5 g, THLE AL S5 REULIRE 7. 6% ~
25.7% . % EIZ 5 Fh Y TR 19 A XHE 22 SRR,
AP R S Y b b A TR B AR XL K, 43 5
25% F1 24% , Vi WA R 30 5 7 B A0k, i v [ AR b
b DX A A TR A E /N, R 9%, BB ER 38

SRR A

M AT &, R hia Tkt T 18 AR A
BRI (R 2) AR PURERE AN BT 4 17, Bl
WS b 4Bl 422 02428 | FLYMKE L SUBERE AT 2
By, RPAE 522 Fd A 9843 ;10 TORERE RN T 4 13, 4>
SEA 0606 LT 12 5 4Bk 1 5 A4 782; By
TIRERG AP 1 4y, Mt P 28 2 BORE R AR I 1 177,
KR B B R AN 3 4, A Ao =
BE7 SR YZ21 5 FURREREAN BT 1 1y, ARAREK ; 5 4K
BERERRBT 1 03, 8 815 B FR BB R AR ST 1 3,
52552,
2.2 ARRBEBEERAMPERINT
2.2.1 BHAEHTEN EXRSMXERET M
RIBEDH  ARSM NRELEERWE 1 PR, L
RKECHEES 1.0 S BIE, nlK 14 A9 = Z AL IX (LA
Ta R E ) SRR 3 RERE, A
T 0°N ~40°N 3L PN R LEI S AP A R8s 1 Rk
BE 4 /N T 300N BYAEH g I Ao [ PG RE M IX 5
P Ao R 2E 0 M H AR E S H R4 1T REHE
NS TSR AT 0L W gl fif b =5 kb X | H ACF
Hh E AR b DR B —AS /N SHE il | b E AR d b
DX A B 1l X Rl — A /N RIS — /NIRRT
— T, R 5 A [ A R B XS R B — i, X e

F2 FEERMME TIHE & E RS X KR R ERE R RZ R

Table 2

screened each country or region of rice salt tolerance varieties of agronomic traits under salt stress

FMFEREL(d) Heading Days

4 (em) Culm length

FE (em) Panicle length TR %L Grains per panicle

fji j:fn ARG Ehaa ARXME (% ) BRI $Ra AAXME (%) BARGME $hE FAXME (%) ARG $a XA (%)
Natura Salt stressRelative values Natura Salt stressRelative values Natura Salt stressRelative values Natura Salt stressRelative values
PSS 0 114 119 4 81.6 84.6 4 22.9 12.8 44 152.2  71.2 53
e s dkmt 117 123 5 83.6  72.0 14 18.2 15.2 16 111.7 182.8 64
ifE 9843 Jbmt 139 129 7 76.6  64.8 15 15.1 13.76 9 124.5  91.0 27
FEFRT 28 BRI 125 93 25 70.6 42.3 40 13.6 9.92 27 168.8  32.2 81
TR 81 FH 86 114 32 60.0  61.2 2 17.3 13.28 23 87.5  85.4 2
WA 0606 LT 93 124 33 73.8  63.9 13 20.5 13.6 34 89.6 138.4 54
L1y a7 99 127 28 67.6 59.4 12 20. 1 11.68 41 115.2  98.8 14
&¥FH15 LT 103 124 20 76.6  68.4 11 21.0 14.56 31 96.7  96.8 0
HEB TR 114 127 11 69.6  60.3 13 17.1 13.92 19 63.3 102.8 62
=t1+® =F 104 146 40 165.6  101.7 39 31.5 16.16 49 53.1 114.0 115
Wi 7S =@ 117 124 5 92.3  81.9 11 20.2  12.16 40 162.7  83.8 48
Y721 =E 124 130 4 130.6  73.8 43 21.0  15.36 27 165.8 126.0 24
|42 W 117 126 8 79.3  72.9 8 21.4  15.36 28 112.9  136.8 21
02428 JUFE 119 131 10 143.3  66.6 54 26.7 15.84 41 78.6  163.0 107
BybRE I 127 123 3 86.0  79.2 8 22.9 12.32 46 148.4  57.8 61
ARARER w121 121 0 108.3  82.8 24 22,2 13.92 37 111.5  99.2 11
HHHE 782 LT 95 118 24 62.4  63.9 2 16.6 12.8 23 90.6 115.2 27
(P2 PN '3 93 119 28 76.4  74.7 2 19.0 12.64 33 88.3  95.8 8




42 oMo fe WO 14 4

R 2 7ERRRME TIRIE H & B RS0 KK FEm S EECR aM AR 2R

Continued Table 2 screened each country or region of rice salt tolerance varieties of agronomic traits under salt stress

AR () GESH(% ) THRIE(g)
fjje Origin AR R MXME(%) HRE&M EBPkEa MXHE(%) HREME kA HEXHE(%)
Natura Salt stress Relative values ~ Natura Salt stress Relative values ~ Natura Salt stress  Relative values
e s ) 8.6 3.5 60 91.5 69.7 24 27.4 27.2 1
i 522 dent 11.3 3.7 67 75.2 69.5 8 26.0 25.4 2
fifE 9843 dent 10.6 5.3 50 71 73.7 4 23.0 25.1 9
HEFHT 28 BRI 10 6.7 33 81.6 73.5 10 24.0 24.0 0
M 81 HHR 116 7.7 33 78.6 73.1 7 25.2 24.5 3
WA 0606 LT 7.8 4.3 45 81.2 75.1 7 24.0 22.2 8
i 12 5 LT 118 4.5 62 78.8 71.6 9 26.6 25.4 5
L1 5 T 15.3 5.9 62 76.2 72.6 5 25.6 23.6 8
HIE B 3 13 7.5 43 80.2 77.4 4 28.0 25.4 9
=tt+% P 11.7 4.0 66 77.8 73.7 5 27.2 26.2 4
ST 5 =M 10.6 4.5 57 82.8 77.7 6 28.0 25.8 8
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