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Identification of QTLs linked to plant height and maturity time in rice
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Table 1. Characteristics of rice parents used for mapping population constructing (Safaei Chaeikar et al., 2009)
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Table 2. Sequence of restriction sites of DNA restriction enzymes, adaptors and Pst/ and Msel primers in

preamplification stage

Sequence of Msel restriction site Msel i, &Kl I

5'...T|TAA...3'
3'...AATIT...5'

Sequence of Pst restriction site  Pstl 4, o&Kl> I
5'...CTGCA|G...3'
3'...GtACGTC...5'

Sequence of Msel adaptor
5'-GACGATGAGTCCTGAG-3'
3'-TACTCAGGACTCAT-5'

Msel ;u,&;u Jis  Sequence of Pstl adaptor

Pstl 3,8 50 Mg
5'-CTCGTAGACTGCGTACATGCA-3
3'-CATCTGACGCATGT-5'

PSS e e s Msel F3eT i

Sequence of Msel primer in preamplification stage
5'-GATGAGTCCTGAGTAA-3'

PSS e e 3 Pstl 56T Jig
Sequence of PstI primer in preamplification stage
5'-GACTGCGTACATGCAG-3'
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Table 3. Sequence of primers used in selective amplification stage

ST

Primer

(Sl sl IS 5
Selective nucleotides

P89-M44
P36-M42
P67-M39
P77-M62
P57-M61
P43-M33
P67-M59
P70-M47
P70-M49
P70-M37
P70-M48
P70-M50
P70-M54
P70-M55
P70-M58
P51-M58
P51-M74

P-TGG + M-ATC
P-ACC + M-AGT
P-GCA + M-AGA
P-GTG + M-CTT
P-CGG + M-CTG
P-ATA + M-AAG
P-GCA + M-CTA
P-GTT + M-CAA
P-GTT + M-CAG
P-GTT + M-ACG
P-GTT + M-CAC
P-GTT + M-CAT
P-GTT + M-CCT
P-GTT + M-CGA
P-GTT + M-CGT
P-CCA + M-CGT
P-CCA + M-CCA
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Table 4. Measured values for plant height and maturity time in parents and 188 F; lines of rice

Parents i,

u,»}}\f rL:J
A Slis Kadous Binam F; t- value
Plant characteristics (m+£SX) (m+£SX) (m+£SX) P;-P,)
S gE 113.6£146  1367:083 1445809  29.91°
Plant height (cm) R 7£0. B 9
5 S, b

S s 630 131.620.67  119.3x0.86  1253%0.7  11.31°*

Maturity (day)

**: Significant at 1% probability level
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Fig.1. Frequency distribution of phenotypic values of plant height and day to maturity traits studied traits in 188

F; rice lines derived from a cross between Binam and Kadous.

(B) and (K) indicate the phenotypic values of the parents, Binam and Kadous, respectively
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Identification of QTLs linked to plant height and maturity time in rice
Sheykhpour Ahandani, M.!, B. Rabiei’ and R. Shirzadian Khoramabad®

ABSTRACT
Sheykhpour Ahandani, M., B. Rabiei and R. ShirzadianKhoramabad.2013. Identification of QTLs linked to plant height

and maturity time in rice. Iranian Journal of Crop Sciences. 15(2): 107-120. (In Persian).

The objective of this study was to determine the microsatellite (SSR) and AFLP markers linked to plant
height and maturity time in the 188 F,; families derived from the cross between two Iranian rice cultivars,
Binam and Kadous for using in marker assisted selection method and pyramiding of genes (QTLs) for
decreasing of plant height and maturity time in progenies. Among SSR and AFLP markers that used in this
research, 61 SSR and 74 AFLP markers had adequate polymorphism between the parents that were used to
construct linkage map of the population. The average distance of adjacent markers was 14.06 cM and covers
1786.4 cM of the rice genome. Using the Composite interval mapping (CIM) method, 5 QTLs were mapped for
plant height on the chromosomes 3, 7, 9, 10 and 11, and 2 QTLs for maturity time on the chromosomes 6 and 7.
These QTLs totally controlled 62.82 % and 23.96 % of the phenotypic variance of 2 traits, respectively. Among
these mapped QTLs, gPH-3 (between P36-M42-3 RM232) and gPH-10 (between RM147 P77-M62-4) for plant
height and gMD-6 (between RM314 P51-M74-4) for maturity timewith distance from nearest markers,
respectively equal 5.5, 19.7 and 0.8 cM, controlled 17.16 %, 15.47 % and 15.71 % of the phenotypic variance,
respectively. These QTLs were identified as effective and relatively major QTLs for plant height and maturity
times. Results showed that these three QTLs can be used for pyramiding of genes and their linkage markers can
be used in marker assisted selection programs for selection of dwarf and early lines in these segregating

populations.

Keywords: Linkage map, Microsatellite marker, QTL analysis and Rice.
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