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QTL mapping of genes affecting salt tolerance in rice (Oryza sativa L.)
using microsatellite markers
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Table 1. Phenotypic correlation coefficients among traits examined in BC,F5 population

a Potassium  NaS KR NaR DSW WRW WSW FS FLS NaS/
in Shoot KS
(KS)
Sodium in Shoot 23%*
(NaS)
Potassium in .08 -.13
Root (KR)
Sodium in Root .07 -.2% 23%%*
(NaR)
Dry Root Weight 12 -1 .04 .01
(DRW)
Dry Shoot Weight .1 S T1EE .06 4 J35%*
(DSW)
Wet Root Weight .006 -.63%* .07 38¥*  20%*  gO**
(WRW)
Wet Shoot Weight .09 - 72X .01 J39xx - 32%*k Q7R BO¥*
(Wsw)
Salinity Tolerance -5 .63%% .08 -36%*F -1 STEE S LeTHRE LT3k
after 15 days (FS)
Salinity Tolerance -1 67FF .04 -46%* 14 SRR 65K L 74%%F 65%*
after 22 days (FLS)
NaS/KS - 49%* 28**  18*  -.02 -.11 -.11 -.03 -.01 .004 13
NaR/KR .002 8% -24%% - 11 -18*% -1 -.06 -.01 .03 1 .04

V7 507 Jlaz cb.« BEIIENSEYRUN I T ok K

*and ** : Significant at 5% and 1% level of probability respectively.
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Table 2. The QTLs diticted for salinity tolerance traits in BC,F5 population

Traits Sl pissS S ool el 3
Chromosome Marker interval b QTL LOD R?c Additive
effect

Potassium in shoot 1 RM583-M23 QKsl 4.1 21.8 -8

(KS) 8 RM25-M339 QKs8 57 209 13.7

Dry root weight RM163-M161 QDrw5 7.2 27.8 8.5

(DRW) 3
Dry shoot weight 5 RM163-M161 QDsw5 7.2 23.7 8.5
(DSW)

Sodium-potassium 7 RM214-RM11 QNas/Ks7 12.7 24.6 -18.5

ratio in shoot 11 RM287-M229 QNas/Ksl1 11.5 17.4 -12
(NaS/KS)

Sodium-potassium 1 RM431-M14 QNar/Krl 6.2 7.3 60
ratio in root 2 RM71-M300 QNar/Kr2 6.7 4.8 -64
(NaR/KR) 3 RM16-M203 QNar/Kr3 6.2 9.3 -58
4 RM261-M273 QNar/Kr4 7.2 7.5 -54
5 RM289-M163 QNar/Kr5 5.6 2.6 58
6 RM204-M314 QNar/Kr6 7.7 1.5 -54
7 RM172-M51 QNar/Kr7 6.6 25 -50
8 RM25-M339 QNar/Kr8 8.9 28 67
10 RM474-M216 QNar/Kr10 7.1 8.3 -75
11 RM287-M229 QNar/Krl1 4.1 12.7 -58
12 RM247-M313 QNar/Kr12 13.8 21.2 -69
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b: Underlined markers are more closer to QTL.

c: Phenotypic variance explained by each QTL.
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QTL mapping of genes affecting salt tolerance in rice (Oryza sativa L.) using
microsatellite markers

Fotokian®, M., A. Taleie?, B. Ghareyazie®, K. Postini*,
A. A. Shahnejat Bushehri®and Z-k. Li°

ABSTRACT

Rice is moderately sensitive to salinity. Salinity affects virtually all aspects of rice growth in varying degree at all stages from
germination through maturity. Tolerance to salinity is genetically and physiologically complicated and inherited quantitatively. Application
of molecular-marker aided selection technique for improvement of salinity tolerance would accelerate breeding progress by increasing
selection efficiency. In order to map the Quantitative Trait Loci (QTLs) for salinity tolerance in rice and determine the contribution of each
QTL in phenotypic variation, 63 advanced backcross lines (BC,Fs) derived from a cross between IR64 as recurrent parent and Tarom Molaii
as donor parent, were used. The phenotypic traits under study included: Sodium(Na) and Potassium(K) concentration in root and shoot, dry
and wet weight of root and shoot, Na":K" ratio in root and shoot. Polymorphism between the two parents was assesed using 235 SSR markers
with uniform coverage on all 12 linkage groups, through which 114 markers showed polymorphism and assigned for genotyping. The map
length was 1692.6 cM with an average interval size of 16.3 cM. Transgressive segregation was observed for all traits. We found QTLs with
additive effects for K" in shoot, dry weight of root and shoot, Na":K" ratio in root and shoot. At least one QTL was mapped for Na":K" ratio
in root, on all chromosomes except chromosome 9. All detected QTLs had significant threshold (LOD>4) and also approved by both IM and
CIM methods.

Key words: Rice (Oryza sativa L.), Salinity tolerance, Microsatellite, QTL, Na:K ratio,
Transgressive segregation.
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