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Table 2- heading date related parameters in parents of the cross and BC,F, population.
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Figure 1- Phenotypic distribution of heading date in BC,F, population. Position of
parents was shown with arrowheads.

Yy




1393 ‘J.Z.m.g: 6;:3 K] B‘j?.' 6-)-«9-‘

Glakold obald Sy, LHAL 05 J1 w5
S
madp Obey p HAL 05 3 () cer
kol olald e, LQTL GLolG 5l o
ssbue ol 4 s eslizal (CIM) S e
5 O SlEI s ejlpales; Sl i
SSias LKl cer 5 olssl Hdl
Sl aw S a8 4 Wl
5 RM527 RMI19744  |uls) olsabey,
s o HAL 05 G b s s (RM19930
“CE S G e als Ol ISk W
gl Sl b plldd Coner S K
HAL 03 5 55> 50 INDel e SOLES of o
S e glakol plald s b4 alel
A 53 s 4l S As jasis (CIM)
53 asads Ol L HAL-RM527 - |
S5 Ol (LOD>7/5) il e bls)
Oloy o i 53 O eds 51 o5 28 550
PTGl o ssal amy 1) sl
A oles 5 e paaad g Oy ke
e e S s s S 0 S

(4 J2) el ex g 5l Js

Y¢

05 6’;)3 JK;L;‘..; b BC,F, Cota> axdlao
Hd1
o.Ll...:;.ir_.a 9 Y L§|°JJ‘> .LH) DNA J’;}“‘i'."

InDel ol ods > b Slis L gy
sy OLis HAL o3 Jsl 0551 55 55> 5e
(B UK8) s iy 53 o els L sl
o35 5 3k i 187 WL o3l lls 1 o3,
b 5k i 181 Wb eslil lls soue
o TS salin gl ol g izl
5wy 118 LK i dnDel O
Li bl polas! Sl L BCoF2 e
S5Ol s S 5,8 5 Sl
27 3 i o alamde 45 &5 Slea (3 Usax) 54
35 iz Wiy W1 gl (ass 22/9) w5
56 5 glosss Wiy PT slls (ass 29/7) w5
Ay 55 o g I s (1s)s 47/5) <
Slass i ol oSl il
Ol SSlke 5 535 10213 o gie 0S5 san
WIS o oSspmn sy p3ads>

RS STII BT




(1393 ;0L 3 o)les B 6,95) (65,9LS (554 5 g aloms

1326

Promoter Exon1 Intron 1
- Exon 2
A 0
1509
B +36
c +52

Slal BB A ol S eled 05551 s NI o5 4w 5 HAL 05 ,ile 51 > b -2 S
Ll 5 1562 Sus ailsl i, C CJJ 9 s ls 5 36 Sas Ll s B CJJ (S A
OLE O b T Joe 5 L3L 0 (ABATAT59.1) a0 eS| ol 5 PCR (sla S5LeT ol o

NG PR AP Y

Figure 2- A scheme of Hdl structure and three allelic forms in its first exon: form A
absents insertion, form B has a 36 n.t insertion and form C has a 152 n.t insertion.
Positions of PCR primers are shown with the reference to AB474759.1 accession
(Nipponbare) and arrowheads show their location.
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Figure 3- A sample of electrophoretic pattern of PCR products obtained with InDel-
based marker in first exon of Hd1 on 2.5% agarose gel. Parents of the cross included
Neda (N) and Sadri (S) and some of BC,F, individuals are shown. M: 100 bp size

marker.
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Table 3- Average of heading date, genotypic frequencies and Mendelian segregation test.

DUl 5,50 Sl 3 " S E 0L

X (L2:1) - (5) T

Frequency Heading Genotype
Expected frequency (1:2:1) date(days)

0.21 29.5 27 102.3 hd1hdl
0.15 59.0 56 98.7 Hd1lhdl
1.03 29.5 35 95.5 Hd1Hd1

1.39" 118 118 g

[ (at=2:am5%) =7/82 43 4m 55 ] 513 gnn i =N.S

n.s- non-significant [x% =2, «=0.05=7.82]
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Figure 4- Composite interval mapping (CIM) analysis for heading date in rice.
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Abstract

Transition from vegetative to reproductive stage in rice plays a vital role in regulation of
timing of flowering and is one of its adaptation related traits to different cultivation areas or
different cropping seasons. Several genes related to heading date were identified in rice, that
Hd1 on the 6" rice chromosome is one of the most important ones. In this study, two rice
cultivars including Sadri (as early flowering donor parent) and Neda (as late flowering
recipient parent) were crossed to investigate the effect of Hd1-harboring genomic region on
rice heading date, and BC, generation was developed with two times of backcrossing. Then a
single heterozygote plant in BC, generation was self-pollinated to obtain BC,F, population
for conducting phenotypic and molecular studies. The studied population had a continuous
phenotypic distribution in heading date and some individuals in the population showed
transgressive segregation over late flowering parent. On the basis of an InDel region in first
exon of Hdl gene a functional specific marker was designed which produced a distinct
different banding pattern among the cross parents. Hence, this marker was used to evaluate
allelic pattern of Hd1 in BC,F;, population. Analysis of allelic segregation revealed that Hd1
locus in the studied population followed from the expected Mendelian segregation (with 1:2:1
ratios). Composite interval mapping (CIM) with microsatellite markers showed that genomic
region at Hd1-RM527 interval had a high relationship (LOD>7.5) to heading date and
explained nearly 28 percent of phenotypic variation of the trait. Additive effect of the donor
parent allele on the trait was negative and was estimated nearly -3.4 days. Results of this
investigation indicated that Hd1 had a significant effect on heading date in rice and it is
possible to use the newly developed functional marker in this research for tracing the Hd1 in
segregating populations and marker-assisted selection (MAS) for early maturity.
Key words: Early maturity, Functional marker, Mapping.
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