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Molecular Markers Linked to Genes Related to Rice Grain Length and Width

in F2 Progenies of Cross Between KDML 105 and Basmati
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Abstract

Grain length is important in determining the price of rice because long grain rice has a higher
price in the market such as basmati. In addition, increased yield because grain size is one component
of rice yield. One concept in rice breeding is to improve KDML105 ’s value by increasing the grain length
through the use of marker-assisted selection. This study aimed to investigate the relationship between
molecular linked or functional markers of gGL7-2 and g/-3 genes and grain length trait, and between the
markers of the GW2 and GW5 genes and grain width trait among the 100 F2 plant population of a cross

between the recipient KDML105 and donor parent Basmati. Results showed that molecular linked or
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functional markers related to qGL7-2, gl-3, GW2, and GW5 (displayed polymorphic) bands between
KDML105 and Basmati, namely: Indel1, RMw327, RM6203 and RMw-513, respectively. Genotypic studied
via single regression method showed that only Indel1, a functional marker of gGL7-2 gene, was highly
related with grain length (P<0.01) and R? (R-squared value) equivalent to 0.4069, and also had a highly
significant relationship to grain width (P<0.01) which R was 0.3247. While, molecular marker, RMw327
linked to g/-3 gene was not correlated with grain length. RM6203 and RMw-513 linked to GW2 and GW5
genes, respectively, also were not related to grain width. Thus, improvement for the seed length of

KDML105 lines will be achieved by utilizing an Indel1 in a marker-assisted backcrossing.

Keywords: rice, rice grain length, Khao Dawk Mali 105, Basmati, molecular marker
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919A8NNEA 105 AuRuguand weeld Tnanisadnsiduiaannludinresiuganananszd 105 iy
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WAL 7.18 x 1.94 uaY 7.65 x 1.66 NARLNAT ATNAIAL Lﬁﬂﬁﬂ‘*ﬁ’mﬂ@mmmﬁ:ﬁmmLLmnﬁmmmamm
33 t-test WudIAMNEINTEUNAAT1INABITBIRUEI1ABNNTR 105 wazRUTUNANIARAINUANATY
(P<0.01) Tnesiuganonanuzd 105 HAuanaeuNdntiandasiaandTWugUNaNIAWNGL 0.47 JadLums
AVUANBHUTAINNTNTBUNAAT1INF0IVBIRUG B19ABNNER 105 LATLIANIR HAuwANFA9TY (P<0.01)
Tneiuganonenuzd 105 HAnnunirzeandadrandesanndniugunants windu 0.28 Hadiwes dauanaly
Table 1
2. mfa‘ml,ﬂ?:mumﬂiuLaqaﬁﬁmﬁmu?mﬂudquuﬁwmﬁu qGL7-2, gl-3, GW2 uaz GW5
ﬁumLﬂ%wmﬂm@q@ﬁLﬂumuwﬁwmﬁu qGL7-2 A1N318IUN1394981189 Shao WAYATUY (2010)
& pTewmnefidudouniieesiiu gGL7-2 Ba Indelt dauntsfunieiewmnaluianafidnfiafuiiu g3
AININNUNSITELBS Wan UazAnL (2006) MEiAsemuneanian 11 tisaasng TEun RMw314, RMw315,
RMw319, RMw357, RMw353, RMw323, RMw324, RMw327, RMw329, RMw330 LLag RMw331 douilu G2
ﬂm@‘ﬂﬂLﬁ?@WﬂJ’]ETNL@ﬂ@VIHmmmHUEu GW2 a1nA17I9 supplementary table 18 annwadlas gramene
(http://www. gramene. org/markers /microsat) Tmmmmmmm‘mmwaﬂlﬂ@ﬂumLmum@\‘mumnmm
NI 17 LATRINNNY bLA RM12812, RM12813, RM6203, RM12819, RM12820, RM12821, RM12827,
RM12831, RM12832, RM12833, RM12837, RM12839, RM12840, RM12841, RM12843, RM12845 LAY
RM12846 LL@%WWM’?@WNWTNLaqaﬁ'ﬁmﬁmﬁuﬂu GW5 aIngNENIUNIgIae 89 Weng LazAy (2008)
1819w 4 1eFeeve TEun RMw-503, RMw-513, RMw-528 14 RMw-554

Table 1 Range and mean of grain length and grain width in recurrent parent (KDML 105) and donor

parent (Basmati) in the off-season 2010.

Trait Variety name Range (mm) Mean + SD (mm) Distance (mm)  P-value
Grain length
KDML105 6.67-7.66 7.18+0.24
0.47 0.0001**
Basmati 7.00-8.41 7.65+0.34
Grain width
KDML105 1.78-2.02 1.94+0.06
0.28 0.0001**
Basmati 1.52-1.79 1.66+0.06

** Highly significant

3. msm’mﬂ’auLﬂ%‘awmﬂ‘[uLaqaﬁ.‘ejmﬁmu?mﬂud’muﬁwmﬁu qGL7-2, gl-3, GW2 uag GW5 Wag
ﬁ'mafanLﬂ?mumﬂﬁLmmm’mmeﬁiwszudwﬁ'ﬂqﬁ'uéé'umqﬁmﬂuzﬁ 105 WASWUE LALNRNNR
Lﬁ'@ﬁﬁLﬂ‘%@wmﬂ‘ﬂuL@q@ﬁ"lﬁmmq@a@ummmem'wwNﬁugﬂﬁmwdﬁﬁmﬁuﬁﬁumm@ﬂma

105 Auiugliunanns Tneldhduenesdnaiugannenued 105 uazunaus LﬂuLLﬂﬁuw‘Tumiﬁﬂﬁ%ﬁ
mm@@nimmmumﬂ Indel1 Faifludaunisinesiiu gGL7-2 (Shao et al., 2010) AAlAeNIARaIANg RMW327
mmmmnwu gl-3 oR Wan WAz (2006) mewmummmwmaiuL@ﬂ@u@wwmnﬂu 2.3¢cM ﬂm@ﬂﬂ
\A30euang RM6203 d98nRmfuiiy G2 819 NEN 128,021 LA LAzARABeNLATeIMINY RMW-513 @
faRnafuiiu GWs a4 Weng WarAME (2008) LAYSIENIWINBE119aINEU 0.37 cM (Table 2) Farfudald
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Lﬂﬁ'@\ﬁﬂmqﬂtﬂL@Q@m\?ﬂ@qqiuﬂqﬁ‘ﬂﬂL@'ﬂﬂ[ﬂu F1 LL@$W?Q@@@UQIuimﬂﬂ|ﬂﬂﬂ?3T7ﬂ? Fz TILLRAAIFAIDE
A A g 9 el o A v oA o )
LLQUWL@‘HL@LN@IGJ]VLW?LN@?VW’W@L@@ﬂimﬂ]'ﬂﬁum@zﬂu @QLL@@\'IGLH Figure 1, 2, 3 LAz 4

Table 2 Showing markers that linked to gGL7-2, gl-3, GW2 and GWS.

Order Gene Chr. Link marker Distance
1 qGL7-2 7 Indel1 Functional marker
2 gl-3 3 RMw327 23cM
3 GW2 2 RM6203 128,021 bp
4 GW5 5 RMw-513 0.37 cM

MPL P21 2 3 45 6 7 8 9 10 11 12 13 14 15 16 17 18 19 2021

Figure 1 Profiles of Indel1 marker that linked to gene gGL7-2 on 4% agarose gel in F2 progeny. M is represent
100 bp ladder, P1 = KDML105, P2 = Basmati, lane 1-21 are F2 of crossing between KDML105

and Basmati.

RMw327 (g/-3)

MPLP2 1 2 3 4 5 6 7 8 9 1011 1213 14 15 16 17 18 19 20 21

Figure 2 Profiles of RMw327 marker that linked to gene g/-3 on 4% agarose gel in F2 progeny. M is represent
100 bp ladder, P1 = KDML105, P2 = Basmati, lane 1-21 are F2 of crossing between KDML105

and Basmati.
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M P1IP21 2 3 4 5 6 7 8 91011 121314 1516 17 1819 20 21

Figure 3 Profiles of RM6203 marker that linked to gene GW2 on 4% agarose gel in F2 progeny. M is represent
100 bp ladder, P1 = KDML105, P2 = Basmati, lane 1-21 are F2 of crossing between KDML105

and Basmati.

2 6, 7 8910 11 1213 14 1516 17 18 19 20 21

3
L LI L et

Figure 4 Profiles of RMw-513 marker that linked to gene GW5 on 4% agarose gel in F2 progeny. M is
represent 100 bp ladder, P1 = KDML105, P2 = Basmati, lane 1-21 are F2 of crossing between
KDML105 and Basmati.

4. MmailassianuduRusszudasamanaluananananvsailudounilarasiiu 6L7-2 uas
gl-3 Al ANHUZAMNENITAUNAA UAEMTILATIZURANNANRUSszUIaLATaenna T anaTiEn
Anfutiy GW2 uaz GW5 AuanwuzANuniIauNan Tulssmng F aasguanssndnanug
1IABNNEA 105 NUWUGLIANIH

anmstfivfegallulnidlutlszains F9uau 100 ne 9 az 20 wida nanisdnaiueuas

Arundstesniadiandesiinumisnsainarsudadaanefidonatules udamaAedodupnuenauas

Ananisresiudaluusiazne I8Aedsaue x Anunasiareslszans F, Wiy 7.90 x 1.92 Hadims

mmzﬁﬁ%@%mm%mﬁuﬁ 2119A8NNEA 105 LLa:ﬁuﬁUﬂ@uﬁﬁﬁﬂqﬂiuq@Lﬁmﬁu wlasiagafuldmnfiu

7.36 x 2.08 WAy 7.87 x 1.78 NaALNAT ATNANAL Lﬁl'aLLF;‘EI‘LILﬁEI‘LIﬂ'ﬁL@gﬂﬂﬁﬂuﬂﬂ‘ﬂﬂ\iLuﬁmizﬂ’j’]\‘iﬁuiﬁu

-

219ABNNER 105 WATHUE WUIANIA wuanlauLAnstmsatAed19liadAyde (P<0.01) Tnaiusg

Q

2190BNNA 105 HANEIILBUNAATRUNINFUTLNIANIA TINAFNNTBIANRREVINAL 0.51 HARLNAT LaL
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deifeuifieurnadonnuanreundnssuinaszans F, fuugiuananenuzd 105 wudnilannaunnsing
mmaﬁ@ﬂwﬁﬁﬂéwﬁméq (P<0.01) agitlszanns F) A uenuiaNINnINRugIN9RenNNER 105 Fananing
Ta9ARRLIINTL 0.54 Aadmns uazidenFuufiauAedspuenrendnssudnassains F_ fiusiug
wani wudnhifipauuanstmeadn lwnsdsefuienBeuifieudeisaundteuudnszmang

o so a

WUFTUU19ABNNEA 105 WATHUE IHUNANI7 ‘wudﬂﬁmwLLﬁmﬁmmmaﬁmjwﬁﬁmﬁwﬁﬁyéq (P<0.01) Tagl
WUEFU19A0NNER 105 HAMNNTI9TAUNEANINNTIRUE IHUNANA fanaf19209A1LRAWNTL 0.30
fodwms uaziflouBauifiauaedsanundsesudanusn dsains F2ﬁﬂfmmmnﬁiwwmﬁﬁ@ﬂ'wﬁ
Sadndryile (P<0.01) FuugFuananenuzd 105 wasiugliunani neazanns F, fiAnnundeaediudn
Haendiugiuatnenuza 105 fuasneresAademiny 0.16 fadwns wANNNAIAUE I LNaNIE Jna
A19T84ANRAENAL 0.14 TadiunAe (Table 3)(Figure 5) Lﬁ'@ﬁﬁw@muiwﬂmmﬁq@ﬂ'ﬁﬂuﬂ?zmm F,
1191 100 NA NIIATIZENIINIZANEFILRIANBUSAINLNILATAMNNIINNAAA28 T TUNTH SAS LN
ANHOUTAINEIVBINEARNITN Tz AL LULUNG (normal distribution) #IUANHLLAINNTINUDUNEAN

n1snsvanefauuyliyn® (non-normal distribution) (6 WAL 7)

Table 3 Range and mean of grain length and grain width in F2 progeny and their parents (KDML105 X

Basmati).
Trait Population Range (mm)  Mean + SD (mm)  Distance (mm) P-value
Grain length KDML 105 7.00-7.58 7.36+0.13
T o5 0.0001**
F2 progeny 6.83-9.09 7.90+£0.47
} 0.16 0.0001"
Basmati 7.62-8.14 7.87+0.14
Grain width KDML 105 2.03-2.13 2.08+£0.03
} 0.14 0.7168ns
F2 progeny. 1.70-2.43 1.92+0.13
} 0.03 0.0001**
Basmati 1.74-1.85 1.78+0.03
** Highly significant ™ non-significant.
HH Hiy {5 b,"T.,,;'I:"'
Bl gt
P i
KDML105

1cm. Basmati

Figure 5 Grain length and grain width of recurrent parent (KDML105) and donor parent (Basmati) and

their F2 progeny in the rainy season 2011.
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nsnszangsaaanndesiualulniluearsesunaluena Indel ashAalulnluazdayananuniismeanén
WMANNFNAUST WuITAuuanA1an1eadAed1eliadnAyde (P<0.01) T R? winfu 0.3247 dqu
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Fi= 7904 0.47

KDML105 = 7.36% 0,13
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Figure 6 Frequency distribution of grain length trait showing normal frequency distribution in the F2
progeny derived from cross between KDML105 and Basmati in the rainy season 2011.

Arrows are indicated mean value.
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Figure 7 Frequency distribution of grain width trait showing non-normal frequency distribution in the F2
progeny derived from cross between KDML105 and Basmati in the rainy season 2011. Arrows

are indicated mean value.
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Table 4 Single regression analysis of each marker with it's functional and linkage gene related to grain

length and grain width of F2 progeny derived from KDML105 x Basmati in the rainy season 2011

Trait Gene Marker R-Square F Value P-value
Grain length
qGL7-2 Indel 0.406941 33.28 0.0001**
gl-3 RMw327 0.039642 1.98 0.1435™
Grain width
qGL7-2 Indel 0.324736 23.08 0.0001**
GWz RM6203 0.025018 1.24 0.2926™
GW5 RMw-513 0.024366 1.21 0.3023™

** Highly significant " non-significant.
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AmENTeNdn Tutlsening Faasenanszndnniugiianinenuza 105 fusiugWiunauna #1eds single
regression WUFLASRaMINE Indelt Saflugnumiaesiiu gGL7-2 HANNANAUSTUANHIZAINE1T84
wanet ld A Bmada Tagian R® winfu 40.69 % uaz iR A A e e R AT A N AN E
ﬁuzﬁ”ﬂwmzmmn%wmmﬁmfmjwﬁﬂmﬁﬁﬁrﬁ'qmmaﬁ Tnadldn R? winfiu 32.47 % Fanenadesiunanis
NAABITAY Shao UAZANLE (2010) Finudn gGL7-2 i1 QTLs wAN TR NAR AN HUZANENNER lut sz ns
F, 194gHaNsende D50 it HB277 §A R® 1INl 53.14 % sl Shao wazanz (2010) Taldmaeuii
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Chuan? dauieievang RMw327 G498 af At gl-3 TUANHULAINENAUNAR WAz eI RME203 T
SaRATUEL GW2 soufaieInang RMw-513 Tefinfnfudiy GWs fudnsmueanuniaudn wudnlld
ANNANANUS TUNNATA

AMNHANNINARBINLIAN ANLRALIANNENNEATEIINIABNNZA 105 LUNANNA uaztlszans F Ay
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LAzLNANNR ethumn§nIndauaNEnIfeANUNAILNEA WUFN 119n8nNER 105 UNENF uaztlszanns

F, FANWINTU 3.54 4.42 WaT 4.11 AANaTsU IRadRIIduANENFaAINnd1TadNan lulsvang F,
a R o @ v & A o A v o ade 1 @ v
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