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** Highly significant (P<0.01), degree of freedom is53.
Table 1- Analysis of variance for the studied traits under salt treat ment.
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0.72 1.29 1.43 FL478
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Table 2- Mean comparison of different traits for the Parent of Back cross, IR29 and FL478 as

well as population mean.
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Table3 — Phenotypic correlation among studied traitsin Backcross families.
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SRS ST s ) h o S Cou ikt Slh 0diS J,ES b QTL b g sla KL -4 Jyu

s LRT B "Bo 253295 Al S
613 s Chromosome  Marker Trait
Probability
Level
70.007 6.25 -0.396 493 1 RM1
70.005 8.15 0.8 4.97 1 RM243
“0.000 20.15 14 4.92 1 RM8094
70.009 5.84 -0.51 523 3 RM157A
“0.000 19.86 -1.02 4.28 3 RM203 . ——
~0.007 7.46 076 4.95 3 RM570 o5 & Jood Sl
70.003 8.96 -0.42 5.02 3 RM186 Standard evaluation Score
70.001 19.37 -0.69 471 3 RM571
70.006 7.37 -0.37 5.06 6 RM508
70.001 10.82 -0.76 4.89 6 RM170
70.006 7.69 -0.17 491 6 RM589
“0.000 12.96 -0.96 4.89 6 RM549
“0.000 15.89 12 4.73 6 RM7193
“0.000 11.46 0.82 5.04 7 RM346
70.001 9.68 0.68 5.07 7 RM18
70.001 8.74 041 5.03 8 RM6369
70.009 6.42 -0.72 493 8 RM223
70.003 9.49 -0.42 533 8 RM458
70.007 5.89 -0.53 5.19 8 RM264
70.001 9.69 -0.48 4.94 12 RM7003
70.001 10.65 0.49 4.89 12 RM27877
70.009 6.43 -0.42 435 12 RM27993
70.005 6.49 -0.61 4.4 12 RM163
70.001 12.24 0.64 50 1 RM3412
“0.000 24.34 1.13 5.05 1 RM10752
70.006 767 -0.22 4.97 1 RM10701
“0.000 13.24 -1.03 5 1 RM493 _
"0.000 17.33 0.9 293 1 RMI1570 el S » oo e Shle
”0.007 7.48 -086 476 1 RM543 Sodium Content in 4™ |eaf
0.009 6.61 -0.13 48 3 RM157A
70.005 8.46 -0.85 4.86 3 RM203

Table 4- Correlated markerswith QTL s controlling different traits under salt stress by Single
mar ker analysis.
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Solssae o 255295 s Cde
Prabability L evel Chromosome M arker Trait
70.007 7.4 -0.47 5.07 3 RM570
"0.001 10.47 -0.11 4.66 3 RM186
"0.009 6.91 -0.50 4.99 3 RM571
"0.005 8.15 0.49 4.89 6 RM508
"0.001 9.48 0.34 5.04 6 RM170
"0.005 7.2 -0.74 5.02 6 RM170
"0.001 8.75 -0.83 491 6 RM589
“"0.000 15.15 111 4.89 6 RM549
“"0.000 14.28 -0.99 5.19 6 RM7193
"0.001 846 -0.87 513 8 RM6369
"0.009 7.67 -0.215 5.02 8 RM223
"0.007 7.66 041 4.97 8 RM458
"0.001 9.24 -0.61 522 8 RM264
“"0.000 6.01 -0.93 5.2 10 RM25271
0,000 9.04 -0.87 4,66 10 RM271 Loyt ale
~'0.001 8.98 -0.76 4.63 10 RM258 pLﬁ_ Fm o
*0.007 6.05 041 5.23 10 RM25022 Sodium Content in 4™ | eaf
"0.006 9.21 -0.33 501 12 RM7003
"0.003 7.32 0.49 5.18 12 RM27877
“0.001 12.59 0.76 517 12 RM27993
“"0.000 19.60 -0.81 4.88 12 RM27877
70.006 7.77 0.08 1.07 1 RM1
"0.008 7.09 0.07 1.08 1 RM243
"0.002 6.72 0.08 1.05 3 RM6349
"0.006 6.02 0.11 0.98 3 RM14298
"0.007 7.77 0.01 111 6 RM508
"0.005 8.62 0.03 1.06 6 RM170
“"0.000 14.78 -0.12 1.09 6 RM549
:0.001 10.43 0.04 113 6 RM7193 (,)Lﬁ S Vf‘”b— -l
0.006 7.95 0.11 0.94 8 RM6369 ) S
*0.003 9.49 0.09 1.05 8 RMRM223  Pottasium Content in 4™ | eaf
"0.002 7.01 -0.11 1.09 12 RM27993
"0.01 479 -0.06 1.03 12 RM163
70.001 7.09 -0.82 53 1 RM243
“"0.000 7.55 -1.09 517 1 RM8094
"0.006 7.76 -0.39 5.84 6 RM508
"0.005 7.29 -0.46 6.19 6 RM170
"0.007 7.38 -0.49 6.38 6 RM589
"0.008 7.20 -0.28 544 6 RM7193
"0.007 8.01 -0.32 5.69 7 RM346
"0.005 9.74 -0.17 553 7 RM18
“"0.000 13.49 -1.17 547 8 RM458
"0.009 6.12 -0.92 5.65 8 RM264
"0.000 10.41 -1.12 553 8 RM6369 e
0.007 751 0.72 474 8 RM223 b e th
0,003 9.28 -0.38 47 10 RM2s022  Na/K'ratioin 4" |eaf
"0.001 10.04 0.2 557 10 RM25181
"0.005 8.25 -0.33 5.14 10 RM25271
"0.001 9.58 -0.43 5.29 10 RM271
"0.007 10.54 -0.69 5.63 10 RM6100
"0.001 9.72 -0.86 5.18 10 RM333
"0.009 5.90 -0.65 5.02 12 RM7003
0.005" 7.43 071 5.63 12 RM27877

Cont. Table 4- Correlated markers with QTLs controlling different traits under salt stress by
single marker analysis.
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lols ey GiB g LR el sl Kl 0355055 QTL o
Variance Additive Position Flanking M ar kers Chromosom Trait
Per centage effect e

3 2.84 34 24 RM1-RM243 1 gscorla

15 -3.18 54 41 RM243-RM8094 1 gscorlb

20 -7.66 75 90 RM157-RM203 3 gscor3a

4 -2.68 48 227 RM570-RM 186 3 gscore3b

7 -4.25 59 256 RM186-RM571 3 gscore3c

8 -3.42 52 5 RM508-RM 170 6 gscorea

6 -1.97 51 13 RM170-RM589 6 gscorebb e Skl
12 -6.52 86 99 RM549-RM 7193 6 gscorebe st
5 -2.35 55 120 RM346-RM 18 7 gscore?

5 32 58 60 RM6369-RM223 8 goreBa o
5 -2.76 43 123 RM458-RM 264 8 gscore8b Score
6 -4.26 62 27 RM7003-RM27877 12 gscorel2a

3 -1.17 31 58 RM27877-M27993 12 gscorel2b

7 -3.27 43 74 RM27993-RM 163 12 gscorel2c

15 1.40 34 71 RM3412-RM 10752 1 gNala

9 -0.86 23 %0 RM10701-RM493 1 qNalb

9 -1.7 22 929 RM11570-RM543 1 gNalc

4 -0.84 17 20 RM157-RM 203 3 gNa3a

7 1.12 15 225 RM570-RM 186 3 gNa3b

3 -0.75 15 258 RM186-RM571 3 gNa3c

5 -0.64 17 5 RM508-RM170 6 oNa6a

7 -0.12 16 12 RM549-RM 7193 6 gNa6b

13 -1.7 23 105 RM508-RM 170 6 gNa6e e el
6 -0.02 23 60 RM6369-RM223 8 qNasa

7 -1.05 20 125 RM458-RM 264 8 gNagb Y Y
14 -1.58 17 15 RM25271-RM 271 10 gNalOa

5 -1.40 15 53 RM271-RM258 10 gNal0b eoler
4 -0.78 17 27 RM7003-RM 27877 12 gNal2a Sodium
3 0.20 24 43 RM27877-RM27993 12 qNal2b Content in
15 -1.31 16 61 RM7003-RM 27877 12 gNal2c 4" | eaf

Table 5- Identified QTLsfor traitsattributed to salinity tolerance by Composite I nterval
Mapping.
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6 0.46 15 24 RM1-RM243 1 gK1 by S
7 0.65 15.2 15 RM6349-RM 14298 3 qK3
5 0.12 19 5 RM508-RM 170 6 gK6a S
15 -0.82 17 39 RM549-RM 7193 6 qK6b
16 1.20 28 26 RM6369-RM223 8 qK8 el
10 -0.42 11.5 74 RM27993-RM 163 12 qK2 Potassium
Contentin
4" | eaf
15 2.3 40 26 RM243-RM 8094 1 gNaK1a
5 -0.85 64 70 RM3412-RM 10752 1 qNaK 1b
4 -0.42 30 110 RM11570-RM543 1 gNaK 1c
5 -1.87 37 5 RM508-RM 170 6 qNaK6a
3 -1.20 36 12 RM170-RM589 6 qNaK6b L
14 -0.70 34 105 RM549-RM 7193 6 qNaK6c ot
4 -1.21 28 120 RM346-RM 18 7 qNaK7 ol 4
5 17 45 42 RM458-RM 264 8 gNaKsa .
3 .44 21 125 RM6369-RM223 8 gNaK8b Na'/K
2 1.7 31 5 RM25022-RM 25181 10 gNaK10a  ratioin4”
5 -2.33 40 15 RM25181-RM 25271 10 gNaK 10b |eaf
16 1.2 43 46 RM25271-RM271 10 gNaK 10c
3 -0.75 34 76 RM6100-RM333 10 gNaK10d
17 1.31 46 43 RM7003-RM27877 12 gNaK 12

Cont. Table 5- Identified QTLsfor traits attributed to salinity tolerance by Composite I nterval

35'.4-

53 4

LR

Mapping.

LU Lomssmdl A L af——" =M e .,-H::‘“E'J
[} 0 i [i] (i) J 0
pao O oh-3 Ch-6 ch Ch-8 10 o2
M AN LN N Al
A ‘\"\_/-Jf SN AR v

azalS A e 5 g a Jez 5Ll (gl 0k LUK s QTL -2 s
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M apping of quantitative genes controlling Na" and K™ content in Rice under salinity
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Abstract

To identify the QTLs responsible for salinity tolerance in tolerant line (FL478), 2350 BC3F4
lines derived from IR29xFL 478 were used at IRRI during 2005-2007. Significant differences among back
cross families were found for salinity tolerance scoring, sodium and potassium concentration and their
ratio. The results showed that the low ratio for Na'/K™ in FL478 is mainly through lower amount of Na*
uptake rather than high amount of K*. Selective Genotyping with 500 extreme individuals indicated that
the highest and lowest number of QTLsfor Na” and K™, respectively. The result of QTL mapping by SSR
markers using 500 extremes individuals showed the highest and lowest number of QTLs for Na” and K*
respectively. Composite interval mapping analysis revedled that in addition to chromosome 1, there are
major QTLs on chromosomes 6, 8, 10 and 12 for salinity tolerance at seedling stage in rice. In the Saltol
region, one QTL was found for Na" concentration while for the other traits the QTLs were found in the
upper part of Saltol region. Major QTLS responsible for salinity tolerance scoring were located on
chromosomes 1, 3 and 6. For Na" concentration and Na'/K" ratio, chromosomes 1, 3, 6, 10 and 12
contained the major QTLs which mainly originated tolerant parent. The epistatic effects were not found
for any of detected major QTLs. Based on the present results, breeding methods for QTLs pyramiding
using marker-assisted selection could be very useful for the development of new varieties with a high
level of salt tolerance by targeting several major QTLsfor salt-tolerance using FL478.

Key words: FL478, Na'/ K™ ratio, QTL, Rice, Salinity tolerance, Selective genotyping
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