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Table 1. The names of investigated varieties in present study.
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Figure 1. The closely linked markersSaltol andSKC1 on chromosome 1 adapted from Thomebal. (2007).
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Table 2. Analysis of Variance of studied different traits of rice varieties in factorial experiment with randomized complete block design
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Mean Squares

Source of i3 alie -
e 2 I FE.

variation <2 Lam...a.,_ Y1 2 3 Y4 e Y6 Y7 v8 Y9 Y10 Yi1
Block o ok 2 1.14%% g 2g%* 0 0.02%* 0 003 0 002% 202  000%  021%
Variety i, 44 §76%%  31482%F  Q00% 016%F 129%F  049%k  009%k (18% 3100% (058%F 1050%*
Salinity Eyrs 2 278.67%  8590.96% 0.11%*  626%% 399.96% 5420% 3306% 804%F 8546% 1246% 99 76

VarietyxSalinity — __5,5 « 2,52 88 228%F  2516%F  000%  003FF  043%F  025%F  004%F 003  1306% (. 11%k 1 6%

Exp. Error rialesT olas 268 0.19 129 000003 0003 00066 0015 00008 00028 1006 00003 0025

CV (%) ) s - 53 334 75 834 381 315 379 751 1086 218 42

AR

oo Y10 acs wadle Sias e (YD eo g Sy (V8 i s iy Zeeed YT il e 0 Y6 i dee 0 (Y5 e Sl o5 (Y4 aly, S 530 Y3 adls [ IY2 ais, 2k Y1

alyy 5 oselY11l adls 3

Y1: Root length, Y2: Stem length, Y3: Root dry weight, Y4: Stem dry weight, Y5: Na+ percent, Y6: K+ percent, Y7: Na+ to K+ ratio,
Y8: Biomass, Y9: Stem dry weight to root ratio, Y10: Stem fresh weight, Y11: Root fresh weight.

* and ** Significant at 5% and 1% probability levels, respectively. A P T
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Figure 2. Dendrogram derived from cluster analg$isce varieties based on all studied traits urider

Dendrogram using Ward Linkage
Rescaled Distance Cluster Combine

S 10 15 20
1 L 1

25

(w‘ W) 4.:‘)‘ \ J5J> e rnLQ)‘ GALM‘)

dS.m-1 (The names of varieties are shown in Taple 1



www.sid.ir

4

\vay /Jj‘ c)Lou:'J /1"9""’ JLw [oMe UL&».G.’?U

s SAltOl L aigey clo,Slis g sl L )
YUl cillas Lol cizd 5718 o LS )0 o2 SKC1
595 b s Gl aldll gl 185 ganes S 90 (e
2 §m0g)S (nl Bk sl aS s Gl s Ul
Syge 4l Gl 5o ssree la,Nlas sales ol
0L o (M g5 o osaline & 4igSilon g 4235
g bl 092y axl (pl jo b ) Kilis 5l slas o bl 5l
pled )0 65 55 s b, Slas 5l solaws aS ol oSl
ol Sl el azils s 5 Jesie ol
o e bl Glsn sl e memo Lo
Iy odd owyp edisd Slao L b SSlas 5l (golass
W3S 9 OseS) Gub 4 il a5 08 alulis
pBl 5o ols Gl S0 sam 1l walys  Les bLS
Sbwl )8 5 e S g ) SRS P Sl
5 Wbl adly glazalS al> o )3 (558 A5 & Jood
Byl 3,8 & 3390 1, S0Lis ol lesliul b Bpo lgs
S (6ed & Jexie g el
Sl L)l aps @l 0 Jsar byl 4
S p i jewd VT iS5 cod alllas 0590 (onigid
e e bt |, KCL 5 Saltol axb la,Sibes |
RM10136 RM10655 ;| e o il s il
Jas s 45 sy RM8094 ; RM10852.RM3412
b 5l Gy iy 3g2y Slio 351 Jgew S,
O e G Sy sladde oS 4o e Silis
SKC1 5 Saltol b e Sl g ouds dallas lio
O VL S (e S BB e G Nog:
a0l 3w g adgy dsbo s Nat s po 4 bgyye Joo &
cdls platsl K+ o Nat cos g a8l Jsb

Mohammadi-Nejaat ) |, Kes 5 515 (ooxe
eyl Jolts iy ol Vo Smlishle o (al., 2010
Gl Sl ) ooliil U ek osr 5 00d Lol
Ll 5l lewisy owyp o SAOl b @ atugy
5 RM8094 Siles 5o ol al> 5o )0 (598 & Joos
5B aS wisges plulis ubishle VP 0 1) RM10745
Ll 5l bewiss om 6F5e 5 ol SS& wog
ialed sbml (caaly al> 50 )3 (598 4 Jood

A1 SeeS) sodae Glp Yo e w2
ol 5o ool addllas (598 S 4 Joo L las e Dl

2oy @ WD YL Gyed 4 les 66 g
o)l 55 (Sabouri, 2007)s 50 Wgd Syme (o
S pByl lsze 4 1) IR29 5 IR28 59,00 55
5 w0t el elal (e o)l By b
9 ¥ lald o Jeote )] ploie ar 1) ()] ja55ke atnols
2,5 S gy Ao e 53 e p e o A
TSP

g Ol )] a1 SRS g9 baesbel
S5 GLQTL L atusy ¢ olsnloss, clo,Silss
o saslie T olaxs sl ,las 51 SKC1 4 Saltol
E55 oo, Lol .o soliiwl PIC asls 5 Sy g9
o )| ¥ a8 RS (sl 00 dpmline S5
5 RM10136 b, Silis oS ol lis mls .ol
HTolows uFoml g oV s 5 4 RM10927
S 4 1) (SeH) g 5 Shay Sledlbl sl
Slas a5 0,8 s aigsul ol se wisly plais
1wl e sl LS 0 5YL L cendlss RM10136
(Sabouriet al., 2009) |, SKo2 g (5 900 o2 Lis
GLQTL L atusy ojlsalen, slo,Silas ou)n b
(Accessions sla yiww! 5, KCL 4 Saltol
RM562 RM8094 sla Silis 45 wisls slis sy
5 Slis o pdiesse RM10793 , RM10655

3 Ghegi cnl 5o ead aalllae i B 5o Lo SSlas
2 adllae 590 o)1 (unog S jolaie 4y islases 4 j
oylgaless, o, Slas 5l Jol> Sy slaosls ulul
Giaog,S o eolatwl sladbes 4z 5l weolaiwl 5,50
WS gy Wz g Caled e ple (paiz 5l eslanal b
@ by (o095 (ne Saled yo ad plil sladss
Shwad o y5 05V aS 5 (Neighbor Joining
3 ol plFg 00 wls plaisl sgs a4y |, SodeS
as (Radiation el ol Oyee 4 ¥V S
Tamuraet al., ) MEGA 5.05 j8lsy >35>
W PP R Vw)LoJ ] (2011
phigpns o &5 lades 4 @b o odo
5 golass ax 31 aS aes o lid el sl uSeie
IRCSUPFER SICIUE ARSI RE R RIS gAY


www.sid.ir

4]

s KCL S0l 5155 sle QTL L atsey Js¥Us0 slo,Silis bl 4325 ) San 5 (5500

oo gt ety s VY 5 2 S el 05 5 eie Sl sles s glatst 4525l ol slaes T oSila oY paz

7

Table 3. The means of groups derived from cluster analysis with deviation of total mean for each group under 12 dS/m salinity stress

Sy 05,5 515 o 05,5 efils vl y2 v3 v4 y5 y6  y7 8 yo  ylo yil

e

Mean of first group and subgroup 1.
**_Lmu._ ou_r.,uv
Varieties number:17, 32,19, 30, 8, 16, 21. 38, 20, 26, 14,
(9.3.40,35,18.11, 27,34, 39,31, 44, 37. 12, 24 and 28

6.967 28917 0.047 0.424 3451 3417  1.014 0471 9438 0.541 2916

F ol B 0221 1.740 0.000 -0.026  -0.027 -0.040 0.002 -0.027 -0.644 -0.011 0.045
Deviation of total mean

0,5 u3 Jsl0g,5 files yl y2 y3 y4 y5 y6 y7 y8 y9 ylo  yil
Mean of first group and subgroup 2.
pleyl e lel) 6.360 31.533 0.059 0596 2931 3.650 0.807 0.655 10438 0719 3766

(Varieties number:10, 25, 33, 36, 4, 6, 29, 42, 7 and 15)

J o 51 Sl 0386 4357 0011 0146 -0547 0194 -0205 0157 0356 0167 0895

Deviation of total mean

1 2 3 4 5 6 7 8 9 10 11
55 05,5 il y y y y y y y y y y y )
Mean of second group
RO 6.715 16956  0.039 0.350 4.151 3330 1.240 0.388 10.765 0393 1.622

(Varieties number: 23,45, 5,41, 43,1, 13,22 and 2)

[C D I e
e Sl Sl -0.031  -10221 -0.009  -0.100 0673 -0.127 0228 -0.109 0683 -0.159 -1.249

Deviation of total mean

Foote TY10 a8 (e e TY9 sogd ey TY8 il 4 oo S TYT il doge Y67 madis dioye 7Y Bl Sad g TV A, Sed e Y3 a8l b TY2 4, ik TY

e Y11 ad
Y¥1: Root length, Y2: Stem length, Y3: Root dry weight, Y4: Stem dry weight, Y3: Nat+ percent, Y6: K+ percent, Y7: Nat+t to K+ ratio,
Y8: Biomass. Y9: Stem dry weight to root ratio. Y10: Stem fresh weight, Y11: Root fresh weight.

Name and number of varieties were listed in table 1. el el anys 1Y Jsde jo plElaglat g als
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Figure 3. Radiation dendrogram derived from cluatalysis using Nei coefficient and Neighbor Jainin
method. (The names of varieties are shown in Taple
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Table 4. Genetic diversity statistics for microfiatemarkers of

Saltol andSKC1
SSiles M olows RCHFINY sy Sledb| glgime
Marker Allele number  Genetic diversity PIC
RM10136 16 0.908 0.901
RM10655 10 0.865 0.858
RM10696 10 0.877 0.870
RM10701 12 0.890 0.883
RM10711 10 0.879 0.872
RM10713 9 0.810 0.804
RM10720 11 0.820 0.814
RM8094 9 0.836 0.817
RM3412 14 0.906 0.898
RM10748 11 0.892 0.885
RM10772 10 0.788 0.782
RM10773 8 0.675 0.670
RM10793 8 0.740 0.695
RM10800 8 0.654 0.649
RM10825 10 0.789 0.783
RM10829 11 0.821 0.815
RM10843 10 0.801 0.795
RM10852 10 0.796 0.790
RM10864 10 0.784 0.778
RM10871 8 0.665 0.660
RM10890 10 0.843 0.837
RM10927 5 0.554 0.550
RM6100 10 0.867 0.852
OeSiles 10 0.803 0.794
Mean
e @l o ialSil] SUSl (0,5 ol (6l ol
oEails Sbls Mol @,iSs semiils JSad ey VYV Cgae oS b Slidos )b 5l ol allis
Sl 5l it Sl o S5 SRL 4 S Caglae 31 3o Lo 13 ol o gl 5l LS ol
J:d Sl osls WS olBils (pizman 5 (2205 sl sloania el Gl LS olails ciagh

Dgdb (S1o ;a8 il sladis) jo ) Ken sl LS olails (5,9liS pgle oaSasle I g 25k
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Table 5. The characteristics of informative markers related to salinity tolerance in seedling stage under 12 dS.m'!

S 2ot alF] Tl DSy s i Ly T S-S
. [ (L JI J)IJL-.—-"-"' C“h‘" [ . -dl [ : =7
Trait Informative sl oyl L Determination Correlation
Significant lewel
marker Standardized B coeff. coeff.
sl fab RM106962 -0.731 0.000 0.786 0.887
Stem length RM106556 -0.483 0.000
RM109275 -0.393 0.000
RM34126 -0.243 0.003
RM108529 -0.162 0.043
At Sid RM106556 -0.405 0.001 0.572 0.756
Root dry weight RM107932 -0.278 0.014
RM1085210 0.331 0.004
RM34122 0.303 0.008
RM101367 0.234 0.035
RM101368 0.219 0.047
Al S5 3 RM106556 -0.371 0.009 0.227 0477
Stem dry weight RM1013612 0317 0.024
s gy deys RM106556 0.666 0.000 0.813 0.902
Na+ percentage RME0947 0320 0.001
RM341214 -0.225 0.006
RM34124 -0.272 0.002
RM109275 0.288 0.002
RM341213 0.218 0.006
RM1013615 0.230 0.004
RM34126 0.181 0.031
RM108525 0.160 0.048
PR RM106962 -0.402 0.005 0.242 0.492
K+ percentage RM108§529 -0.345 0.013
oy s s RM106556 0.505 0.000 0.711 0.843
Na+ to K+ ratio RM34124 -0.430 0.000
RM34126 0.469 0.000
RM109275 0.377 0.000
RM101368 -0.239 0.010
RMI1013613 -0.241 0.015
05 St RM106556 -0.398 0.005 0.235 0.484
Biomass RM1013612 -0.295 0.034
i,y all SES s o RM106556 0.463 0.001 0.214 0.463
Stem dry weight to root
ratio
eI RMI1013616 0311 0.037 0.097 0311
Stem fresh weight
4ty 47 55 RM106556 -0.549 0.000 0.818 0.904
Root fresh weight RM106962 -0.441 0.000
RM108521 0456 0.000
RM34127 -0.213 0.011
RM1013615 -0.355 0.000
RM34121 0.345 0.000
RM101365 0.258 0.002
RM61008 -0.278 0.014
RM80947 -0.199 0.016

RMS80941 0.200 0.025
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Abstract

So far to genetic improvement of rice varietiesadinity stress, considerable researches has been
performed related to QTL mapping with identifyind major QTLs of Saltol and SKC1 on
chromosome 1 as a result. These QTLs are involwecbntrol of some important traits related to
salinity stress. The present study was conducted/atuate and validate of closely linked markers of
the QTLs in landrace and improved varieties. Witlo\ee aims phenotyping carried out as factorial
experiment in randomized complete block design with factor variety (45 genotypes) and salinity
(three levels control, 6 and 12 dS.m-2 NaCl). Ahld@arom, Binam, Pokalli, Has. Atashgah, Dom
Zard, Shahpasand Mazandaran, Tarom Mahali, GHahhsroldashti, Mousa Tarom were assigned to
tolerant group under 12 dS.m-2 condition. The vesewere genotyped for 23 microsatellite markers
that were introduced out of fine mapping prograsglasely linked markers to major QTLs SHtol
andSKC1. The results revealed althoughvarieties clusgerirterm of phenotypic traits were not very
conformity with genotypic clustering, the asso@atanalysis results was conveys this fact thaten t
chromosome 1 in the landrace and improved Iraniarieties there are some informative and
significant markers including RM10136, RM10655 arill3412 with regression model explaining
considerable percent of phenotyping salt toleraetaed traits. The results of present study can be
used in breeding programs.such as marker assileetion directly if the results are confirmed.

Keywords: Microsatellite marker, Marker assisted select®alt stress
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