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Table 1- Mean comparison and reduction percentage of different traits under salinity
stress at reproductive stage in saline and normal conditions

oealS Ao s s lal Jb 5 Lal 5 Sles
Reduction percentage Saline condition Natural condition
Sols il Slbee ol Sl il Traits
Average Range Average Range  Average Range
ol e e 3 (6o 5 4 Jemte e 5 femte slacY
Tolerant and semi tolerant lines to salinity in reproductive stage
18.4 0.39-42.4 126.2 62.2- 158.6  84.7-231.5 5l oLE el
173.2 (e 2 ) S
Plant height (cm)
24.5 0-58.3 5.4 2.6-8 7.4 4.66-10.50 Number of tiller asslas
25.9 0-66.6 5.2 2-8 7.2 4.66-10.50 J 55k sl
Number of Panicle
51.2 6-84.9 233.2 51-463 494 187.6- sl &l sl
674.3 § . .
Number of filled grain
12.7 0.06-54.7 65.7 25-85.4 74.8 38.6-91.3 Grain fertility <ls ¢,
9.7 0.18-21.8 2.2 1.67-2.85 2.5 1.94-3.08 als Lo O3
100-grain weight
49.4 5.7-85.5 55 1.27- 11.9 3.92-18.35 La ls oy
10.57 f < im OJ.J
Filled grain weight
45.3 2-80.5 13.4 5.8-22.7 26.8 10.1-43 (T/ha) 55 e 5 Shes
Biological yield
s A e 3 (g0 4 el ol 3
Sensitive lines to salinity in reproductive stage
25.3 9.1-454 138.9 65.1- 186 98.5-220 o 5l oLE el
170.3 (= ) = O
Plant height (cm)
323 3.7-69.8 4.7 2.3-7.3 7.1 4.5-9.3 J 55k sl
Number of Panicle
60.5 5.7-90.3 194.3 17.5-465  513.9 182-816 sl &ls sl
Number of filled grain
16.6 0.3-49.4 64.1 29.6-85.4 76.7 58.6-90.6 Grain fertility <ls ¢,
12.4 0.8-28.9 2 1.5-2.6 2.3 1.8-3.5 100-grain weight «ls 4w O3
63.6 3.5-90.6 4.2 0.3-11.1 12.1 3.6-22.6 s sl ls 0
Filled grain weight
61.3 8.2-88.9 11.1 3.2-28 28.9 14.2-52.9 (T/ha) 55 s 5 Shas
Biological yield
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Table 2- Coefficient Correlation among studied traits in seedling and adult stage.

RSWT RFGWT RFERT RPH RTIL RPAN RNFG Na'/K' K* Na* SES Traits o
0.910" Na*
-0.726" -0.747" K*

-0.852" 0.955" 0.891" Na'/K*

0.289” -0.166 0.279° 0.279" RNFG

0.7217 0.246° -0.145 0.242" 0.247" RPAN

0.905" 0.608" 0.222° -0.141 0.209  0.239" RTIL

0.396" 0.4477 0.6227 0.367° 0.272° 03747 0.356 RPH

0.303” 0.129 0.161 0.466~ 0.224° -0.252° 0.190  0.158 RFERT

0.428" 0.6817 05527 0.659" 0.906  0.343" -0.205 0.377" 0.373" RFGWT

0.362” 0.106 0.3897 0.252° 0.277° 0.277° 0.290° -0.275" 0.261" 0.235" RSWT
0.3377 0.756" 0.285 0.688" 0.552" 0.626 0.726 0.444" -0.334" 0.440" 0.444 RBWT

o3l 35 Jleas C*’h“ 23 ls g ¥

** significant and highly significant ( P<0.05 and P<0.01), respectively.
ol A ;s RTIL (JsGL sl als a5 [RPAN ( sla 4l sluss el uw ;5 RNFG presly & s S ‘Na/K L K e k2 Na (5,55 4 b 555 Joos 5Ll (SES
S5 g 3 Shes Sl o, RBWT ils o 035 2alS dao ;s RSWT( la &ils 835 S2alS dw,s IRFGWT wils (5,5,b als dw )5 ‘RFERT LS g, Sals Ao s ‘RPH s 4y 1aas

SES: Standard Evaluation Score, Na* concentration, K* concentration, Na*/K* discrimination, RNFG: Reduction of Number of Filled Grains, RPAN: Reduction of
Number of Panicles, RTIL: Reduction of Number of tillers, RPH: Reduction of Plant Height, RFERT: Reduction of Fertility, RFGWT: Reduction of Filled Grain
Weight, RSWT: Reduction of 100-Seed Weight, RBWT: Reduction of Biomass Weight.
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Figure 1- Linkage map of microsatellite markers linked to identified QTLSs.
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Table 3- Identified QTLs using composite interval mapping for attributed traits to
salinity stress in rice.

Traits
2 /. oo .
R -ob Dsleme gla L 0935095 sy W
Adjacent markers Chromosome Vegetative stage
0.58 24.92 RM 10852-RM11570 1 gSES1
0.21 3.02 RM25022-RM25181 10 qSES10a
0.12 2.41 RM25280-RM645 10 gqSES10b
0.095 8.87 RM3252-RM8094 1 gNal
0.16 2.65 RM25022-RM25181 10 gNal0
0.085 6.57 RM3252-RM8094 1 gK1
0.22 2.95 RM25022-RM25181 10 gqK10
0.10 6.55 RM3252-RM8094 1 gNa/K1
0.19 2.6 RM25022-RM25181 10 gNa/K10
‘;\i'.ilj 4.L>-Jo
Reproductive stage
0.21 3.89 RM445-RM11 7 gRFGWTY7
0.19 3.24 RM316-RM219 9 gRFGWT9
0.17 3.5 RM25022-RM25181 10 gRFGWT10
0/17 3.37 RM36-RM231 3 gRBWT3
0/39 8.07 RM445-RM11 7 gRBWTY7
0/21 3.7 RM316-RM219 9 grRBWT9
0/18 2.8 RM25022- RM25181 10 grRBWT10

S35k se 2, Shas IRBWT (s 055 RFGWT 5% & Jamd 5Lael [SES (ol ks (KT (o clale 1 Na”
Na': Sodium concentration, K*: Potassium concentration, SES: standard evaluation score, RFGWT: Reduction
of Filled Grain Weight, RBWT: Reduction of Biomass Weight.
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Gene Mapping of Attributed Traits to Salinity Tolerance at Seedling and Reproductive
Stages in Rice
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Abstract

In order to identify the responsible QTLs attributed to salinity tolerance at seedling and
reproductively stages in rice and detection of the ratio of each QTL in phenotypic variation,
eighty RILs derived from IR29/Pokkali cross were used. The Sodium (Na) and Potassium (K)
concentration, Na/K ratio at seedling stage and height, number and grain weight, number of
panicle, number of tillers, fertility and biomass of rice in salinity stress at reproductive stage
were assessed as phenotypic traits. Using 81 polymorphic SSR markers, a major QTL related
to seedling stage tolerance was detected on the opposite arm of Saltol QTL in chromosome 1.
Moreover, a major effected QTL for Na, K and their ratio was found on chromosomes 1 and
10 which totally controlled the tolerance at seedling stage. For tolerance to salinity at
reproductive stage; major QTLs detected on chromosome 7, 9 and 10 for Reduction of Filled
Grain Weight and Reduction of Biomass Weight . Multi trait QTL which were located on
chromosome 10 had the same location with the QTL mapped for seedling stage tolerance, so
it can be a good candidate for marker assisted breeding. It can be expected to achieve to the
high tolerant genotypes through QTL pyramiding of saltol and chromosomal region of 10
together.
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