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Identification of QTLs linked to plant height and maturity time in rice
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b L0 03 8 5 s o cp il (336
3 j'if. 5 sslajT 55 (Rabiei and Ghareyazie, 2005)
e LQTL &0 By (53,5 10 Comer &5 3
S s QL OLSeA psi s S S5y oS
5 L) Dl a3 QYA GoliS (oo 55
¢SO 3 i LaiT &SC )s (Zhang et al,2006) 5 4
Lz 5 RILS) oS 5 55 abenT iy 55 Y Comer
L VPP Sl oslial L ¢ ol oS s Cmmar
LBt olwlid 5y gLl gl QTL odin ¢ J S 50
o AS |y i p 355 s S 035093 (i 95 aS
é_g_i BN ng_ip Gtz > (You et al., 2006) S5 5
Lo lnl @m0 99 S0 5 ol By Comesr

QTL aw ¢ JS itz ol alia 3y, oLt 3l osliul
S35 = S Ay Ol Ly lag e 316, 5
sy A aS L Glla Ay F L;L»(aj)'}a);
Ol (of 98 Ol s 5l a5 Y0 /0 5 YA/A YT/
55 (Rabiei, 2007) 4558 s G g5 1y S dny
3 el 63,5 M0 Camar 6 53 05,503 IS
LAY Sl esliwl U 5 (BCIFD) 248, 5%
23 QTL &8 sy s ) (51  JKoizr o180 12
s Foslad p5ns S S 550 e VYA dilaie
DS 1y Cdeo ) (59§55 0,3 VWA & s
33023 T eSS s (Susanto ef al., 2008) 5,5
L =QTL « I} = (al_SJ\ F) o 4w
SSR (gla SSLES 51 ol b ¢ Sy Ol b Lo o
655 = QTL aw 0L 53 54555 )15 w5550
Lt G OLSe (QTL 53) 7 5% (sLspsssss S
805 Giims ¢S s (Fujino and Sekiguchi, 2008)
S e Fas 5y (63,5318 Comer S5 (635
c_bmc)l_loj(lndica) Fp== C’J_' (,t_a,lwu_sw
oyl sala sy SOL_23 Y90 5l osliul Ly 5 «(Indica)
S gl 4 by e H168 55 QTL 55 (St
S S Ls L0 5 lapsises S s

| 4 g2 LSl 5 55 55 31 ko3 Yo /FA 5 VST

4ol

SRS (5 53 (Nl Ol o e 3 (SC
o 5o (ol ST L pl ) ol (S by Ol 5 G gl
i slin el Al 3 s i 3 Shee A5
Cnslie pizman 5 45 (Sl Jlie 55 (6 phey
A e QLS 0l b 5 0l Sla T 4 (6 i
Sty 0Laj i 3 (Fujino and Sekiguchi, 2008)
(oo Slae, dn Sl 0395 a5
4> ¢ L (Akita, 1989) 1S o Al 5 (g riuy i >
Jlas phe 9 5o 53 Ol e Sl ea sles ralS 4
oLl 53 4l 558 03 claails 4y (6 55 53 3] 3o 3uken
Al 255 el ) ST ey s
vlj e sMeas .(Noorbakhshian and Rezaei, 1999)
355 (S5 5055 8ol S Olej ke 53 uyas)
Gl Sl e e g 5 S e JnSS 1,
18 500l 0Ll s ¢ b (slgsl Jases (sla 55
ol a2 g e Sils p LT J e (205 ¢ 535
Bt g Sy Olo 5 65 plinl Al oo 5
0 B o 5o Sl fus 53 wy29) 5ol STL 2l
Sl ol 3 ey e Jas ) gite 4 5 5
adean ¢ Jad Ll Jaoee gla 2551 Okl 50 5
S5t Lol el 03 32 g 2 O, S0l 5 4 5 250
25 OLajmn Sl cla 25 51 (65l 53 (sl
S Go5e 3 Lml Jgmaa 5 p355 ST
L La0) (olwlid 6l o slasly sla g5 Ol
3 4l |l Dlas sl 0l S°J S” sLaQTL
Copsml & 3 by CE3 L il 5 on s 25 O]
355 ol LT L s gy (sla SOLSS 4 4 5 |y et
¢! ! - (Rabiei and Ghareyazie, 2005)
s LaQTL L ulid ol o —alibes gla iy

Wl ook ol LT b gy (sla SO
S35 =t S Ay 0L QTL T a3l s
SO Sl oslizal LA 58 O oY (slapsjges S
3 ool By olENAY 1 JSCize Come &K 43 SSR
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Jﬁw}bgj(tﬁéuruli@\ﬂ\éﬁvéjjbu’jw
rﬂpo.&.ﬁd\;&hg}g«&)}ﬁ)acaﬂb of yort 4y 45
A CiS VWA s OIS oKils (65,58
JHds (B ol Ol st as o)l Sl e
O o o 316 5 T sl o sy
SLaQTL glwls gl o0 Hlws Cmor
53boul 35y 00 Sl S16Sa S o 5 1S5
S ke S L T 558 5 65 O )
SLadlo b a8 Canl Ol ) w6l 51 ol 3 03
5wl ods 08 HiS Jled bl s gslaze
R e e W AR
3035 Bl ()lasy 5 (Sl 4 ol 5 bl
;,.(ijb_u}uurjuja)}ad\)\aw
st 3l oS0 51 esalS ¢ bl s ABL o oy
CoadS” (Slyls &7 el 55287 oy Dl s g0 53
oD 55 45 i) Sl o35 cal ABL o Ja i Sy
o1 50353 Sl (s)lawy 5 (Sl pslia
Ll e 5 Sl YU s, Shae 5 Lo te Ay 090

O Jgdr) 355 00 2 gomen  pamms

Jiu155 53 (Sabouri er al,2009) W55 S b Cio 5
S sy gl Saw ¢l QTL 45 35 S
33 LAQTL ol it SLOKGA 5V SlapsssesS
=W 5l ol Fay (5,3 YYF & S
Lsom st slapl b Gl 5 085 50
llis oylpablap, JSC ok Slis 140 i eslizal

((Sabouri et al., 2010) LLs

S K gy 4 dng (Gmiodd ) | s
s el laes, (S5l Jool o Foy Comer
3SSR IS0 40 sla St 3l oslizul Ly ju gl S
L)l Sl ouiSJ 87 (5QTL L0 AFLP
ot Lol (S gy 42 (555 (S oy Ol 5 6
g LaOT L gy IS0 50 (sl S5 gLl
0 LaQTL 03,5 o0 b SSlas o8aS” b
Slaasly 53 y35) 5 oS byl e olaws ;b
2y S5 !

lﬁ&j)jé‘}e
Bl J..;b—l“} u_iy YAA JAL.&A.&LL:@JW

(Safaei Chaeikar et al., 2009) Pl G 3 6\14.&.5.' Caraz ag () poslitnl 5540 C’J‘ U’.’."J‘) Sladeive =) Jod

Table 1. Characteristics of rice parents used for mapping population constructing (Safaei Chaeikar et al., 2009)

Er s L iy S Sy 0l Gy gl als s Shes
Rice cultivar Origin Cooking quality Maturity (day) Plant height (cm) Grain yield (kg.ha™)
Ly Hi o s
= SASE it 110 138 3000
Binam Iranian native Very good
S8 PR W) Lo
o S i 130 110 5500
Kadous Improved Intermediate

23 3y oS Ol Sl 5y sl ¢ JalS (S
Glaad o 5l s A oS (S, 0o b &1
Ao Y e
el Gl o (s glacs 55 obis S
IS dl b man 5 JS b sla KLt
5 sxls & 1 (ladsad SIDNA £l szl (Conar
a3 -Ar glas 5 |3 51 aS Fy glaamald

S s Ole 5 6 il (5B 51 L

Cj_bgfjléjsd\(ﬁj\&ﬁ\‘\ 03 9F (N YA s
5 (6, S ol ST a5 golas eSS
S5 eslitul 3540 QTL 4 525 sl oY o ke
A b s g gLl s S ol sl s S
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55 SileT Jwsl ol (sloas 53 o3 DNA
L;ua;)jTJJ;)}JJJ;QI.u(L?g\ P b
Sl g D STy slad 655 — PCR
S5 5as s 503 2SI ol Sl oslizal b o3 i
) rb.d\(Bio—RADSequi Gen, USA)

OLSes 5 bl iy L 55 d5 e T8,
=5 st 4o ad> 0 (25 5> (Bassam er al., 1991)
S s I3 3L 53 DNA s =) 1 el
SY i PO e 4n deo s VSl el J ghoee
I3 T80, - e b 55 ST L U5 syt
35 30,8 Ol 0 5 & Jals (5T U gl b
DL 93 T &85 55 Ao pa YV dadiTe b 2 e
0L 53 ST L5 (o ptd —F aids ¥e Sk 4y plais
Slasls Hsgh =0 sl Ve Lo Sus a5, b
Yo Jols 5 oS ol J gl ab s (55 585 251
Loy TV adlTe 5 e 5 it S S0 8
53 650 (s D g 55 J lome 2l Sa 00
Ll g b 5 —F el 5L s OT 1) &K s
Jol e ST s e S eslizal b (555 585,
L AFLP Gl Ui slg 25 5 adsl 255 ¢
A& el (Vos et al,, 1995) AL 5 sy oas

i Sl eslital U el g ot (6,106 51,8 sl
R rl_?u.‘ (Murray and Thompson, 1980) CTAB
o tale3T 55 by o (o 35 La ol S
OIS o ils (55,58 poke 0aSCuils (o555 5
eleld 5 (K5 i g )b s el
S VPP candlls 5 0 Slas 0 iS'J 287 5WQTL
S5 = AFLP cla Silis 51 S 5 9Y 4 SSR S
b Sl s 8 51,8 o5l s, s
355 Slresls Cod (sl p s oSSk
STy b S 15 eslital 3 e e 3l 5

IS g 5 o&es 55 (PCR) Sl e s (sl i)
4al A5 pLonil (Applied Biosystems- 2720, USA)
@ 5k @lo iy ST Sl glaesss 5 S~
5 Bl 6505, S slajls 2K J2alS ) s
Lo 5T Jlast glos 4 a5 b o ool | 5SS
plox! (Touch down PCR) sles jialS aul, b
a3V 5 ST Ul 48" &y pn cpidss
ST dlwast Jool glas 5 VL s, 8 sl
ST sl sloes st 2 a 53 5 b gy,
o Vol e 5 ib 2alS 51 E Sl a3 S
FESS e 3 dmry S 5LET Il ol (sl 4

A o 3 Msel 5 Pstl sla S 5T 5 a3lay 8 5Le DNA oS dn slags 5T (5 el JIg Y Jsu

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 Jis

5'...T|TAA...3'
3'...AAT{T...5'

Sequence of Pst restriction site  Pst] 4, oKl S5

5'...CTGCA|G...3'
3'...GTACGTC...5'

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

Msel ;L.,§ ;L Jis  Sequence of Pstl adaptor

PstljL 850 Jig
5'-CTCGTAGACTGCGTACATGCA-3
3'-CATCTGACGCATGT-5'

RS iy Al e s Msel 5T Jig
Sequence of Msel primer in preamplification stage

5'-GATGAGTCCTGAGTAA-3'

A A e 3 Pst] £3T Jig

Sequence of Pstl primer in preamplification stage

5'-GACTGCGTACATGCAG-3'
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Table 3. Sequence of primers used in selective amplification stage

ST

Primer

Bl slads 2S5
Selective nucleotides

P89-M44
P36-M42
P67-M39
P77-M62
P57-Mé61
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

JS st sla KLt o oS 555 pale I
4 (Kosambi, 1944) slu S GU bl 9 Al
33 Ls s 08 e Sle ca (K55 alols
5 Jmolo (S g i Sl ol L dm a0
oS J S GLaQTL (Ol o 5 sl 55 )
J})L_:;u\:_w)g}u)}u‘ytu.)|£)u—¢
oml s Slals (CIM) CS e glakols L OIS
Win QTL Cartographer | ;5! ¢ Sleslawl b fae
O s Aol Jola> <=l>.=3l (Basten et al., 2001)
Jolas U oWQTL 5 as a5 L 3 0 40 sl
— SLAQTLY! ge 4 (LRT=11/0 Jslxe) LOD=Y/0

Lk Ol andlas 350 Slio 5 Sse s

313 0L upslS 5 pliy cpllly e (Sl A e

S s B 555 5 G gl 5 ST o sl &S
SLa0 e 5T plasit (F Jsr) 55 )l gime sl oS
25 4S5 Sl O Fs Comezr 53 S8 5 S
335 s Ly B 5wt gy callan 3550 Dlis 55

93 leslawl U 53 DNA('—*A'-“‘JJ—E;-‘@‘LS‘;Z
o o 5 plomil Msel 5 Pstl 85 gdomn o 5T
DNA odS o dn slag 55T 3 slael Kl
oy Al e 55 Msel 3Pst]6LAJfJ'L'cT 4LA)‘L.~)€)'L,«
S e sla ST JIs5 5 93 dgdr 03 255
..b.‘au\..:' 45‘)‘ Aw J}u\> 2 Ls:b:’b‘
L ls 5 e 8 3l (ol il e
S0 33Uas (645 ga5 Yl andllas 55 40 Solio
S —. J)}Tj_f aF3u_iY \AA 9 uﬂ"\_“} )‘ S S
8 gyl Sl i 51 o llly ke (samlie (s
& — ststudent & 5o3T 31 Sy Ol
JJHF3 h;-:M?JJJLAj@)j)H}W)J{
osliul Su i8S 5 Syo cladsa;l jlanlas
S o e (S gy 4 g Gl 2 S
(Manly and Olson, 1999) MapManager QTXbl17
sloul jpbateas g3 8 1 Sosli w5,y s
ST o Sl ol 3 Kow gy slrog S
OLSer 5 5SS Loy ol &1 S5 42k
Gsbie ol gl s eslazal (McCouch et al., 2002)
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5o 03 s 55 e Ll 5 Slio pl ek 1S Sl 35y o s IS (on g b g ) 45 o5
S Ay e b sl e LT @3l () JK) il andllas 55 50 Dlis ()5 A4S
23 s 4 e iz S 5o Ay 95 s JT S 5 o3 9dee I )l (o5 58 sla ol o Fs L)
S sy 54 5 cp s Sl S b YL sy o0l il g e &8 inls 0L 1)

sl 0ds ) glonze 3y s Yazd OT s a8 dsl 5 slome &S5

B Y WA 5 il 53 (S 0oy 5 € gLl Slioo (51 ok (5,8 0310 uolia —F J s
Table 4. Measured values for plant height and maturity time in parents and 188 F; lines of rice

Parents -,y

o el
S Slis Kadous Binam F; t- value
Plant characteristics (m=£SX) (m=£SX) (m+£SX) P,-Py)
Sn g 113.6+1.46  1367+0.83 1445409  29.91°*

Plant height (cm)
S e B0 131.6£0.67  119.3+0.86 125307  11.31°
Maturity (day)
**: Significant at 1% probability level 233 685 ez pelans 53 s ime e
L5l o Comar 351kl ozl 5 5 Kile 55 4 :SK 5 M
m and SX : Average and standard error of population, respectively

40— v
(K s l&
> R 1
o (Bias ||
z 5 U N
R S D3 ™ o -
> 3 g
Yy & &=
3 /|
=
10000 12000 140.00 160.00 1E0.00 [ T T T T T
100,00 10,00 120.00 13000 120,00
ol “"h’f ,CT;J' J ey 6 35,
ant height (cm) Maturiy(day)

SN ol c;ﬁﬂ oY \AA):L;.\:M)QLU'jA:ﬁCLé.T)\ Slde 5o sla 555l 6;\,\];@5,:—\ ‘_}g.ﬂ
das o O andllas 3 50 Slis a3 5115 plls Cond 0 WO, (33 5 el el
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

VO sldw ol 51aS Ld (585 o Fy 45 YAA qul_.':.s\?v :lugwé:jaaws\ﬁ
AFLP KL VF 5SSR KL 259 S 33 AFLP gla Kl 51 §5LeT S 5 #Y 4SSR
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S 5 se 5Lw 4/8 ol 3 s RM542_P43-M33-4
b3 psis—es,S (535) gPH-9 (P43-M33-4 |
S s se 5L /0 Aol 43 g RM219_P70-M37-3
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SV XN L ol s LOD L s 5 4 (P70-M49-3 |
w oSl e i Chs (o5 8 g S Y
5055 505 (o 55 Aoy F/OY 5 VY05 AY/NY 0o
ol 3 ol 1 51 sl Sl 5 Caenl (gdm 03 53
IRl e el sla T & 515 0L «QTL aw
&i‘uojq,xsu;\wuﬁm‘,uuaﬁéwﬂ
QTL e 31 PH-11 55 .3 5 &bz 4 51 QTL
3303485 Jo 3 4T g gL, SR S
gLl als oy LS QTL e 31 S5 QTL
£35 QL 4w 12 53 55 LaQTL 31.2sls | 6
S3QTL ol Sl esliul (6l cpl ol 0 Cdle G g
Aot M5 s S 0I5 s 4 g RS g
aools 3 S L1 sl 25 5 3 a5 eslitel
RM219 5 P36-M42-3 (sla oLt 31 48" sy o i
=l 8l 550 GWQTL L &S wwlis dlob [
Cgr b T Oladllas (gl o Ol 55 o0 0l yls S
oslazul Jil_.;..: S w g5l5a slaasl 55 5,8
.3 g5

QTLSS, «(Xing ef al., 2001) Ol LSen 5 $Kos
SLOLSEY )l o550y 8 65, 45 g 61
sk LT ol ol Jlu aw 55 QTL (ol s ge
Ol oL sl Jlaz=l b 5l 51 glulis Jige
sl als adge i1 g ¢ lii,) J 2S5 SQTL

i S s (Yu etal ,2002) O1)LSas 5 4

oS s el il o s S (G55 W)
o3Litul 3y pa S g 48 ags (5 45 Lsls DL
S w5 SSR KL P el i S 13
Lo s s ba S (5148 4 il g ses S (55
AR Cls 5 s SSR ST p35se5,S 8 555
g | 5 0555 3 OB 5 g SLAVASIF ¢ fol
L gia s b slome SOLES 55 e dool 5 505
Codn (emman (Y JS2) 550 08 550 Ble VF/0 8
553 55 gy b S 51 n L S
Ls gLl aie b gls Sl Ol e
Slapsiss S Gy s a6y g, GLQTL
0 Jsa 5 gl wld V) Ao
¥ slrpsis—ssS 655 4S QTL 52 Ol ol
Vo 5 (P36-M42-3 RM232 al_ols s =l qPH-3)

) L

O3 (RM147_P77-M62-4 Ao 55 o3l 5 gPH-10)
Ss2ud (Ll all S SWQTLO! geas cdzils
N G Camo 5 a0 318 ol 4 LOT I pluS a0 o5
3591 5 did g & g EU! (o 58 il 3l oy V0
SLa T @PH-3 55 45 515 3Lis WQTL Ll 331 3
GPH- 55 Lal (lidds 45 5 ¢ &5 S Eel wgsls
gLl SRl o e ol A sl IT 5 cze 0
&S Ad Ledin 0 Sl Sl pw)p s LAS & s
T CL.&S)\ salS S 4 QTL e I gPH-3
sl 8l S aQTL Cdle PH-10 53 Lal 05 4
5245 215 0L 55 LQTL Jas (o) 5 25 6 52 ¢L65 |
ol Al oo S e G d p 5 SIQTL 1 gPH-3
S CLEJ\ SalS S 53 QTL ol 3l eslizal (gl
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535 @ Sl ¢ 55 SIQTL Jas «(qPH-10)
352 e 55 om Bl Jud 53 L S el
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Table 5. Linked markers to QTLs controlling plant height and maturity time in the F,; population from the cross between Binam and Kadous rice cultivars

e ey (R?) (5 s o 53
A ol sl sle Sl 355095 Csd e @) a3l (d) e s Degree of odias Wiy Percentage of
Plant characteristics QTL Flanking markers Chromosome LOD “Position “(cM) Additive effect Dominant effect dominance Donor parent phenotypic variance explained
P36-M42-3 Ny
PH-3 3 4.95 5.5 -2.45 -11.76 -4.8 o 17.16
a4 _RM232 Kadous
RM542 L
A - - - f=
qPH-7 PA3-M33-4 7 3.1 9.6 4.55 8.66 1.9 Binam 13.12
NS pHo M2 9 471 6.5 4.53 -5.48 -1.20 i 12.56
Plant height a4 P70-M37-3 ' : ‘ : ‘ Binam :
RM147 (9
a - f=
qPH-10 P77-M62-4 10 4.67 19.7 8.69 1.94 0.2 Binam 15.47
P70-M49-3 (9
a f=
qPH-11 RM332 11 3.37 10.5 5.45 13.18 2.41 Binam 4.51
RM314 Ly
_ qMD-6 314 6 3.23 0.8 -2.73 -3.99 - 1.46 = 15.71
FoS S, b 55, P51-M74-4 Binam
Maturity P43-M33-3 TR
MD-7 7 4 14 3.7 6.84 1.8 8.25
q _RM542 Kadous
= Position means the distance of QTL from nearest marker Sl Kol o 855 31 QTL alools eomd go 1 lata 1
SSR and AFLP markers, named with RM and P-M, respectively Slots 5,18 P-M sRM L 5 5 4 AFLP , SSR (sls SiLis

Ve


www.SID.ir

IFAY Olsls oY o5lad o Fltl 01 ul 215 sl A"

é}JC}..Sj‘OTJJL_AQ‘SJ_&G}uUuJ_AK
PSR G $55 e e ol L 050 S
)ﬂ).@\@j&\.;‘wcw\é‘ﬁ

(Rabiei and Ghareyazie,

2005) —bSbo 5
ol (Bl ol Fr63 3 14Y Carer & )5
j.\:_w);)l_n)Lg‘J_’QTL G'._;caéj_fju\:ﬁ_w(as
md6 5165 55 QTLe s o) 31 45T 55 503 o lwlis
YV/A lais (RMI21-RM527 gla LS alols )
.:JSJJ_:Y\);H\:_WJ;)LAJ'&::)_;;@;:JM,;
S99 S S u;_l__,wu QTL KUY CQTL Lf__f-‘
Ol SalS (Gdse O.,_\ph,u_xzp)',.ﬁ,;
O en 5 LSS g oils Jlssas 1y (S
630 WF Cmex ¢S 43 (Moncada et al.,2001)
S s 0oy sl QTL g cad iy (235 5
ol i Llen LOT 51 S a8 s 505 olulis
§35 3N o3 VIA 5 Sils 51,8V e 55508 S S35
eI Fy Comaz 4w 5> (Fujino and Sekiguchi, 2008)
oylai r}j}ﬁj;d_ﬁ)QTL_}J O d’f-‘-)| 45.,\;3}«;
Ve/F b ge 55 LaQTL I G .o ils ), 56
OV b 0 55 6 505 5 S5 5 po S
QTL 53 o 53 Sl 1Lty ddly S8 ) g Sl

-éﬁjd-:wJObjuzi\)é\WA{

S 5 dom

qPH-10 5 gPH-3 ol oLulis cWQTL s |

(JolS” ey b 55,5 6l gMD-6 5 6 5 gLl ¢l
s 578 £ 55 SN ae )3 VOV 5 N0/0 AVIY s jen
SLAQTLOI eas 5 453 S J =8 1 ab gy o Dliw
elolis Slis ol oS J 28 51685 i 5 e
¢ SLads J—oe gMD-6 5 qPH-3 ;5 . Lo
Gl 3 g eslial (ol 1 ol gl 5 0 e G 8
Sl 55 o e 5 31 0l Yl LQTL

RILS) S 5 4ol Sy 35 0¥ Comer &5 55
LS YFF S oalial U ¢ ol S 0o (o anesr
elold 5 gl sl QTL stis dizuil 5 (S, 50
ov\_f‘jgzcsj_{r)‘}}_a);cb‘}\}.)@uéj)SJ.'.{
3 (Sabouri ef al., 2010) O LSKan 5 (¢ sewp A5 5
5533 (NI ol Foy (633 YFF Comar &
Seslaal becm 5 9355 Slapli b Sl i
P v B G SV JURPY PROSTPRCHETA Y-
Sy = La0T 5l S5 S i e o LwlsQTL
515 (RM3608-RM3555 o ;3 s815)V p g 5055
s 35 il 3l A3 ¥V QTL ool Cils
< QTL ol 5107 53 55,5 (e sy S
G52 5 SIQTL S5 a0 5 gLyl A58 oo
S Cudle
WlBQTL g3 oS S, b 55, oo gl
96952*—”;6” ol ol Wi QTL L5
L «(RM314_P51-M74-4 a5l > =35 gMD-6)
(553 £33 31 o3 \OVY Olje /YL 4l LOD
gyl Co gy JalS S, U Gy, Lie
ol g (8 L ol 6l S5 QTL Ol ge
L 5y ol Jhals Csbploy sla JITQTL
Uil G 4 QTL i 1 e o8 S
CdeG s ¢ 55 30T 53 05 Joms 5 (S ks OLs
=l SV esliwl (gl aS ey e i pl by s
Tl s osei ookl by pa A5 ) 5l 015 0 QTL
PS1-M74-4 L sls 5% KaK L1, bl
0 L1 Yol QTL ol b e s 55 e
Sl Ml sladal s 53 ollas Sl 0l e
j_iiaQTL Sehas S e a.x;iT);JiSL&S ¢SS 4
S35 P43-M33-3_ RM542 dwbs ;5 55 (qMD-7)
S amr g LS AE GLOKY ey S
QTL Ol}s«ec(w)sf\/\')wd\ o 5o Ol ks
OLE QTL (a5l 315,87 ks aslis 31eSs 58

Sty b3y il Eel wsalS gls PT &S 5l


www.SID.ir

M i g P L A sy sWQTL lis”

el lulid (o155 0l g5 0 35 ol SRle5T )
Slpsla sl arsgaysmh)e 578 Glapssms,S
) 83 phaid 6l 6 S5 T (b At

3 sai |l 4t

Sl Rl
o@d\;éj))w(}k—a&ubpbuy}wj\
Slmel& 2y lajT o s Ol )8 5 S5
ol S mad 5 Sty 5 (655 e 85 5SS
23 50U Gz ol sl ol e 53 ST S
PRSI N SN PR G- RN ST LR
M 5 50T Ciglae Jow 5 Guid o) (5o
Costls y O o8 iils i h Coislee 5 eSS

D e S155d8 dhn g s &S Sl 0l

References:

30t 6l oI S e PO S S
05 Jos GPH-10 35 bl 5 g5 03Ul Sy b 55,
Js 95 L S0 ol pls 535 (e e 545 )
LaOT Gt ot e 3 52 S 55 o B3
Sl 5 (I BN g 8 g Sl eslanal st o,
aS sl Olis tags opl 6\:5 Ll 4o 5 LBQTL
P51- s RM219 (P36-M42-3 gla Sl 3 oslic .l
355 y9lome GWQTL L 457 oS ahools [Jsa M74-4
4_31_'.3\}:{31\_“.::4 ol sls andlas 55 00 St 53 (gl
Sl S ey Sl gy e sl Sl 0l 5
o3litul 3y 50 anlllae 5550 Comer ST (5l aali o
o b 3T 5SS g 515 ,8 ol 5
03557 s 4y ) shin 4y K5 Glamer 5 a2y

ookl 380 sl

Akita, S. 1989. Progress in Irrigated Rice Research (3rd. Ed.) International Rice Research Institute, Los Banos,
Philippines.

Bassam, B. J., G. Caetano-Anolles and P. M. Gresshoff. 1991. Fast and sensitive silver staining of DNA in
polyacrylamide gels. Anal. Biochem. 196: 80-83.

Basten, C. J., B. S. Weir and Z. B. Zeng. 2001. QTL Cartographer: A Reference Manual and Tutorial for QTL
Mapping. North Carolina State University. USA. pp. 163.

Feng-hua, H., X. Zhang-Ying, Z. Rui-Zhen, A. Talukdar and Z. Gui-Quan. 2005. Identification of QTLs for
Plant height and its components by using single segment substitution lines in rice (Oryza sativa). Rice Sci.
12: 151-156.

Fujino, K and H. Sekiguchi. 2008. Mapping of quantitative trait loci controlling heading date among rice
cultivars in the northernmost region of Japan. Breed. Sci. 58: 367-373.

Hittalmani, S., H. E. Shashidhar, P. G. Bagali, N. Huang, J. S. Sidhu, V. P. Singh and G. S. Khush. 2002.
Molecular mapping of quantitative trait loci for plant growth, yield and yield related traits across three
diverse locations in a doubled haploid rice population. Euphytica, 125: 207-214.

Kosambi, D. D. 1944. The estimation of map distances from recombination values. Annals Eugenics, 12: 172-
175.

Manly, K. F. and J. M. Olson. 1999. Overview of QTL mapping software and introduction to map manager

QT. Mammalian Genome, 10: 327-334.


www.SID.ir

IFAY Olsls oY o5lad o Fltl 01 ul 215 sl A"

McCouch, S. R., L. Teytelman, Y. Xu, K. B. Lobos, K. Clare, M. Walton, B. Fu, R. Maghirang, Z. Li, Y.
Xiang, Q. Zhang, I. Kano, M. Yano, R.F. Jellstrom, G. DeClerck, D. Schneider, S. Cartinhour, D.
Wave and L. Stein. 2002. Development and mapping of 2240 new SSR markers for rice (Oryza sativa L.).
DNA Res. 9: 199-207 and 257-279.

Moncada, P., C. P. Martinez, J. Borrero, M. Chatel, H. Gauch, E. Guimaraes, J. Tohme, and S. R.
McCouch. 2001. Quantitative trait loci for yield and yield components in an Oryza sativa x Oryza rufipogon
BC,F, population evaluated in an upland environment. Theor. Appl. Genet. 102: 41-52.

Murray, M. G. and W. F. Thompson. 1980. Rapid isolation of high molecular weight plant DNA. Nucleic
Acid Res. 8: 4321-4325.

Noorbakhshian, J. and A. Rezaei. 1999. Study of correlation between some traits and grain yield in rice
cultivars using path analysis. Iran. J. Crop Sci. 1: 55-65. (In Persian with English abstract).

Rabiei, B. and B. Ghareyazie. 2005. Preparation of linkage map of SSR markers& mapping of QTLs
controlling maturity date in a F2 rice population. 4™ International Biotechnology Congress in Islamic
Republic of Iran. 15-17 Aug., Kerman (Mahan). (In Persian).

Rabiei, B. 2007. Linkage map of SSR markers and QTLs detection for heading date of Iranian rice cultivars. J.
Agric. Sci. Technol. 9: 235-242.

Sabouri, A., M. Toorchi, B. Rabiei, S. Aharizad, A. Moumeni and R. K. Singh. 2010. Identification and
mapping of QTLs for agronomic traits in Indica — Indica cross of rice (Oryza sativa L.). Cereal Res.
Commun. 38: 317-326.

Sabouri, H., A. Sabouri and A. R. Dadras. 2009. Genetic dissection of biomass production, harvest index and
panicle characteristics in indica-indica crosses of Iranian rice (Oryza sativa L.) cultivars. Aust. J. Crop Sci. 3:
155-166.

Safaei Chaeikar, S., H. A. Samizadeh, B. Rabiei and M. Esfahani. 2009. Correlation of agronomic traits
under favorable irrigation and water stress conditions in rice (Oryza sativa L.). J. Sci. Technol. Agric. Natur.
Resour. 13(48): 91-105. (In Persian with English abstract).

Susanto, U., H. Aswidinnoor, J. Koswara, A. Setiawan, V. Lopena, L. Torizo and V. S. Parminder. 2008.
QTL mapping of yield, yield components and morphological traits in rice (Oryza sativa L.) using SSR
marker. Bul. Agron. 36: 188-195.

Vos, P., R. Hogers, M. Bleeker, M. Reijans, T. Lee, M. Hornes, A. Frijters, J. Pot, J. Peleman, M. Kuiper
and M. Zabeau. 1995. AFLP: a new technique for DNA fingerprinting. Nucleic Acids Res. 23: 4407-4414.

Xing, Y. Zh., C. G. Xu, J. P. Hua, Y. F. Tan and X. L. Sun. 2001. Mapping and isolation of quantitative trait
loci controlling plant height and heading date in rice. Acta Bot. Sin. 43: 840-845.

You, A., X. Lu, H. Jin, X. Ren, K. Liu, G. Yang, H. Yang, L. Zhu and G. He. 2006. Identification of

quantitative trait loci across recombinant inbred lines and testcross populations for traits of agronomic

YA


www.SID.ir

M i g P L A sy sWQTL lis”

importance in rice. Genetics, 172: 1287-1300.
Yu, S. B, J. X. Li, C. G. Xu, Y. F. Tan, X. H. Li and Q. Zhang. 2002. Identification of quantitative trait loci
and epistatic interactions for plant height and heading date in rice. Theor. Appl. Genet. 104: 619-625.
Zhang, Y., L. Luo, C. Xu, Q. Zhang and Y. Xing. 2006. Quantitative trait loci for panicle size, heading date
and plant height co-segregating in trait-performance derived near-isogenic lines of rice (Oryza sativa L.).

Theor. Appl. Genet. 113: 361-368.


www.SID.ir

IFAY Olsls oY o5lad o Fltl 01 ul 215 sl A"

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 c¢M, 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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