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Figure 1. The closely linked markers to Saltol and SKCI on chromosome 1 adapted from Thomson et al. (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

..F_rt(..o (lhr,o
Mean Squares
Source of i s N
variation - e wwu.b Y1 Y2 ¥3 Y4 Y5 Y6 Y7 Y8 Y9 Y10  Yil
Block 5ol 2 1.14%+ 8264+ 0 0.02%* 0 0.03 0 002% 202  000% 021%
Variety i 44 8.76%F  314.82%F  000%F 0.16%*F 120%  040%%  000%  (18% 3100% (.58%  10.50%
Salinity S 2 278.67%  85090.96% (.11%%  626%*F 30006% 5420% 33.96% §04%F 8546%* 12.46% 09 7%
Variety<Salinity — _.544 x 5,55 88 228%  2516%F  (00%* 003%F  Q43%%  (25%F  Q04%F  003%* 1396 Q. 11%*F 1 16%*
Exp. Error e gl 268 0.19 1.29 0.00003 0003 00066 0015 00008 00028 1006 00003 0025
CV (%) (0 ity = 53 334 75 834 381 315 479 751 1086  2.18 42

S Y10 el wally Sas st IYD e ey TV el W i S 1YY
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Y1: Root length, Y2: Stem length, Y3: Root dry weight, Y4: Stem dry weight, ¥5: Nat+ percent, Y6: K+ percent, Y7: Na+t to K+ ratio,
Y3: 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.
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Figure 2. Dendrogram derived from cluster analysis of rice varieties based on all studied traits under 12

dS.m-1 (The names of varieties are shown in Table 1).
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Table 3. The means of groups derived from cluster analysis with deviation of total mean for each group under 12 dS/m salinity stress
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*.w_vrmxn_ nu.r).h_v
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 0424 3451 3417 1014 0471 0438 0.541 2916

v & 4 o ol Al
o pfies Jf bl 0.221 1.740 0000 -0.026 -0027 -0040 0002 -0027 -0.644 D011 0.045
Deviation of total mean

2 eayS pi o eg ) L Kils vl y2 v3 v4 v5 v6 v7 v8 vo v10 yi1
Mean of first group and subgroup 2.
g2 sl 6.360 31.533 0.059 0.596 2931 3.650 0.807 0.655 10.438 0.719 3766

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

¥ . w. o al i
5 e i il -0.386 4357 0.011 0.146 -0547 0194 -0205 0.157 0.356 0.167 0.895

Deviation of total mean

1 1 - 3 4 5 6 7 8 9 10 11
pofings 548l e ¥ y y y ¥ y y y y - ¥
Mean of second group
6,0 6ty 6.715 16.956 0.039 0.350 4.151 3330 1.240 0.388 10.765 0.393 1.622

(Varieties number: 23,45, 5,41, 43,1, 13,22 and 2)
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Y1l: Root length, Y2: Stem length. Y3: Root dry weight, Y4: Stem drv weight, Y5: Nat+ percent, Y6: K+ percent, Y7: Nat to K+ ratio,
YE&: Biomass, Y9: Stem drv weight to root ratio, Y10: Stem fresh weight, Y11: Root fresh weight.

Name and number of varieties were listed in table 1. il aati mngal Y Jads go plid ajlat o sli
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Figure 3. Radiation dendrogram derived from cluster analysis using Nei coefficient and Neighbor Joining
method. (The names of varieties are shown in Table 1).
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Table 4. Genetic diversity statistics for microsatellite markers of

Saltol and SKC1
Soles M7 slows RN sSes oledlbl 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 3 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
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Table 5. The characteristics of informative markers related to salinity tolerance in seedling stage under 12 dS.m'!

e s a8 Sl Lty i g BalF s R
Trait Informative ancta ol B = Determination Correlation
Significant level
marker Siandardized B coeff. coeff.
Al ks RM106962 -0.731 0.000 0.786 0.887
Stem length RMI106536 -0.483 0.000
RM109275 -0.393 0.000
RM34126 -0.243 0.003
RM108529 -0.162 0.043
ity Std RM106556 -0.405 0.001 0.572 0.736
Root dry weight RM107932 -0.278 0.014
RM1085210 0.331 0.004
RM34122 0.303 0.008
RMI101367 0.234 0.035
RM101368 0219 0.047
FETE 2 RMI106336 0371 0.009 6.227 0477
Stem dry weight RM1013612 -0.317 0.024
TR RM106356 0.666 0.000 0.813 0.902
Na+ percentage RMBE0947 0320 0.001
RM341214 -0.225 0.006
RM34124 £.272 0.002
RM109275 0.288 0.002
RM341213 0218 0.006
RMI1013615 0.230 0.004
RM34126 0.181 0.031
RMI108525 0.160 0.048
. RM106962 -0.402 0.005 0.242 0.492
K-+ percentage RMI108529 -0.343 0013
ity adis Sk RM106556 0.505 0.000 0.711 0.843
Na+ to K+ ratio RM34124 -0.430 0.000
RM34126 0469 0.000
RM109275 0.377 0.000
RM101368 0.239 0.010
RM1013613 -0.241 0.015
aited sty RM106556 -0.398 0.005 0.235 0484
Biomass RM1013612 -0.295 0.034
Ak, A Al SES g et RM106536 0463 0.001 0.214 0.463
Stem dry weight to root
ratio
A2 RM1013616 0311 0.037 0.097 0311
Stem fresh weight
iy 5 o RMI106556 -0.549 0.000 0.818 0.904
Root fresh weight RM106962 0441 0.000
RM108521 0.456 0.000
RM34127 -0.213 0.011
RM1013615 0.355 0.000
RM34121 0.345 0.000
RMI101365 0.258 0.002
RM61008 -0.278 0.014
RME80947 -0.199 0.016

RMB80941 0.200 0.025
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Abstract

So far to genetic improvement of rice varieties to salinity stress, considerable researches has been
performed related to QTL mapping with identifying of major QTLs of Saltol and SKC1 on
chromosome 1 as a result. These QTLs are involved in control of some important traits related to
salinity stress. The present study was conducted to evaluate and validate of closely linked markers of
the QTLs in landrace and improved varieties. With above aims phenotyping carried out as factorial
experiment in randomized complete block design with two factor variety (45 genotypes) and salinity
(three levels control, 6 and 12 dS.m-2 NaCl). Ahlami Tarom, Binam, Pokalli, Has. Atashgah, Dom
Zard, Shahpasand Mazandaran, Tarom Mahali, Gharib, Ghasroldashti, Mousa Tarom were assigned to
tolerant group under 12 dS.m-2 condition. The varieties were genotyped for 23 microsatellite markers
that were introduced out of fine mapping programs as closely linked markers to major QTLs of Salfol
and SKCI. The results revealed although varieties clustering in term of phenotypic traits were not very
conformity with genotypic clustering, the association analysis results was conveys this fact that on the
chromosome 1 in the landrace and improved Iranian varieties there are some informative and
significant markers including RM10136, RM10655 and RM3412 with regression model explaining
considerable percent of phenotyping salt tolerance related traits. The results of present study can be
used in breeding programs such as marker assisted selection directly if the results are confirmed.
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