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Saovaluck Uckarach 2011: Breeding of Aromatic Rice Variety Khao Dawk Mali 105 for
Blast Disease Resistance by Backcross Method. Master of Science (Agronomy), Major
Field: Agronomy, Department of Agronomy. Thesis Advisor: Mr. Tanee Sreewongchai,

Ph.D. 86 pages.

Rice is one of the most important cereal crops. More than one half of the world’s
populations consume rice as staple food. Thai rice variety Khao Dawk Mali 105 (KDML 105) is
famous and popular in Thailand and many countries. This variety has good cooking quality and
aroma. However, KDML 105 is susceptible to blast disease. The objective of this study was to
transfer blast disease resistance gene, which is located on chromosome 11 from rice variety Jao
Hom Nin (JHN) to KDML 105 by backcross method. The progenies were inoculated by blast
pathogen to identify the resistance gene befor each backcrossing. Genetic similarity of the BC,F,
progenies were evaluated comparing with their parents by using 31 Simple Sequence Repeat
(SSR) markers which were distributed at various regions of rice genome. Five lines of the BC,F,
progeny with high genetic similarity 93.54, 90.32, 87.09, 83.87 and 83.87 percent to KDML 105
were selected. Moreover, these 5 lines demonstrated genetic similality in cooking quality and
aroma KDML 105. Each validation, molecular marker specific to these controlling genes were
applied. In addition, all selected lines exhibited the resistant allele on chromosome 11 of JHN
when they were evaluated for blast resistance. These lines can be used for improving blast

resistance of KDML 105.
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Stock PCR concentration Final PCR volume (pnl)
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fdy  sWameiuiive gl Twitazmenugdin  dauvesdin
1 BAGI.1 Janeq, wWyny Tan Y1IABNNLA 105 Tu
2 BAG1.2 Jane, Wy Tan V1IABNNLA 105 Tu
3 BAG1.3 Janeg, Wy Tan Y1IABNNLA 105 11
4 BAG1.4 Janeg, Wy Tan Y1IABNNLA 105 Tu
5 BAGI1.5 Janeq, Wyay Tan Y1IABNVEA 105 T
6 BAG1.6 Janeq, Way Tan Y1IABNNEA 105 T
7 BAG2.1 1194, QUATIHN] Y1IABNULA 105 T
8 BAG2.2 109, guUasINil YMABNNLA 105 Ty
9 BAG2.3 1109, gUaTINil YMABNNLA 105 Ty
10 BAG2.4 109, uUasINil YMABNNLA 105 Ty
11 BAG3.1 Janeq, Wyn Tan Y1INONNLA 105 T
12 BAG3.2 Janeq, Wway Tan Y1INONNLA 105 T
13 BAG3.3 Janeq, Wway Tan Y1INNNLA 105 T
14 BAG3.4 Janeq, Wway Tan Y1INONNLA 105 T
15 BAG3.5 Janeq, Way Tan Y1INONNLA 105 T
16 BAG4.1 ieg, ey Tan Y1INONNLA 105 B
17 BAG4.2 ies, ey Tan Y1INONNLA 105 B
18 BAG4.3 ieg, ey Tan Y1INONNZA 105 B
19 BAG4.4 ieg, ey Tan Y1INNNLA 105 B
20 BAG4.5 iog, ey Tan Y1IABNNZA 105 D5
21 BAG4.6 ieg, ey Tan Y1IABNNZA 105 B
22 BAG4.7 ieg, ey Tan Y1IABNNZA 105 B
23 BAGS.1 iog, vouuAu 1034N.110 ADIN
24 BAGS5.2 iog, vouuAu 1034N.110 ADIN
25 BAGS5.3 iog, vouuAu 1034N.110 ADIN
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26 BAGS5.4 09, vauuAY 1034N.110 AD3N

27  BAG6.1 1194, YVoUUAY 1030N.8 AD3N

28  BAG6.2 09, vauuAY 1030N.8 AD3I

29  BAG6.3 tiog, vouuAu 1030N.8 AD3I

30 BAG6.4 09, vauLAY 1030N.8 GGERE

31  BAG6.S (199, VouLNY 1030N.8 AREREN

32 BAG6.6 (199, VoULNY 1030N.8 ARERN
A a a Y rl

33 BAGT.1 og, Wy lan Y1IANUNLA 105 VoA 1
A a a Y rl

34 BAG72 og, Wy lan YABNUEA 105 VoA 1
A a a Y b‘l

35 BAG73 1394, wynﬂaﬂ Y1IADNNLA 105 voao ll

36 BAGS.1 109, gUas1vsil V1IA0NULA 105 Ty

37  BAGS.2 109, guas1ysil YIABNNEA 105 Ty

38  BAGS.3 1We4, QUATI¥FIH V1IA0NULA 105 Ty

39  BAGS.4 o4, QUATI¥F I V1IA0NULA 105 Ty

40 BAGS.5 o4, QUaT¥HIH Y1IA0NULA 105 Ty

41  BAG9.1 1194, 189518 Y1INONNLA 105 ABIN

42 BAG9.2 1194, 189518 Y1INONNLA 105 ABIN

43 BAG9.3 1194, 189518 Y1INONNZA 105 ABIN

44  BAGY9.4 1194, 189518 Y1IAONNLA 105 ABIN

45  BAG9.S5 1194, 1H89318 Y1INONNLA 105 ABIN

46  BAG9Y.6 1194, 1H89318 Y1INONNLA 105 ABIN
4 1

47  BAGI10.1 1194, TUDIAY U6 1
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48  BAGI10.2 104, eIy nv6 Ty
49  BAGI10.3 104, eIy nv6 Ty
50 BAGI1.1 M9, HUDIAY nv6 T
51 BAGI1.2 MU, HUDIAY nv6 T
52 BAGI1.3 ML, HUDIAY N6 T
53 BAGIl.4 Mo, HUBINY nv6 T
54  BAGILS5 MU0, HUOIAY nv6 T
55  BAGI2.1 Twuide, vesate N6 Ty
56 BAGI22 Twunde, vuosaie N6 Ty
57  BAGI2.3 Twuinde, vuosate N6 Ty
58 BAGI2.4 Tnuide, vuosate N6 Ty
59  BAGI2.S Twuide, vosate N6 Ty
60 BAGI3.1 FIAU, ¥iUDIAY nv6 Ty
61  BAGI3.2 FIAU, ¥UDIAY nv6 Ty
62 BAGI3.3 FIAU, ¥iUDIAY nv6 Ty
63 BAGI4.1 ATFee vy, iuedme  v1IAenuLa 105 Ty
64 BAGI4.2 #31Fealv, nueame  V1IABNULA 105 Ty
65 BAGI14.3 #31Fealv, nueame  V1IABNULA 105 Ty
66 BAGl4.4 #3iFualu, vuesag  V1IABNNZA 105 Ty
67 BAGI4.5 #3iFualni, vuesang  V1IABNNZA 105 Ty
68  BAGIS.1 iiog, gATHIH U1IABAVZA 105 T

69  BAGI5.2 iiog, gAIHILl Y1IABNUEA 105 Ty
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70  BAGI5.3 iing, gATE1N Y1IABNULA 105 T
71 BAGI6.1 ey, 9ATHL] N6 Ty
72 BAG16.2 ey, 9ATHL] N6 Ty
73 BAGI7.1 937, Fil Y1IAONNLA 105 ly
74 BAGI17.2 937, F9il 1IABNNLA 105 ly
75  BAGIS.I a%19noN, gAI Il NU6 Ty
76  BAGI18.2 a%19now, gATEIN nv6 T
77 BAGI8.3 a%19nou, gATEIN nv6 T
78  BAGI9.1 NAY1, 9ATHIT YIAONNZA 105 Ty
79 BAGI19.2 nAd1, @A BN Y1IAONULA 105 Ty
80  BAG19.3 AL, gATHIN y1IAeNULa 105 Ty
81  BAG19.4 A, gA3 517 Y1IA0NUZA 105 Ty
82 BAG20.1 NUDIHIY, AITIN AV10 Ty
83  BAG20.2 NUDINIY, 9ATHIN nv10 Ty
84  BAG20.3 NUDINIY, 9ATHIN nv10 Ty
85 BAG20.4 NUDINIY, 9ATHIT nv10 Ty
86  BAG2I.1 AWK, AT V6 Ty
87 BAG21.2 Weaunye, gassl  NV6 Ty
88  BAG21.3 WeaWnYe, gAssIl  NV6 Ty
89  BAG22.1 Warh, 9asEIil Y10 Ty
9  BAG222 1arlu, gay sl Y10 Ty
91  BAG223 1arlu, gay sl Y10 Ty
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ey sameWugive  aowiiiy Wigazanewug UV
Y A = "l
92  BAG23.1 11UND, 9ATHIY nv6 U
Y A = "l
93  BAG23.2 11UND, 9ATHIY nv6 U
94  BAG24.1 ifinq, Fugil Y1IABNNZA 105 Ty
95  BAG24.2 ifina, Fugii Y1IABNNZA 105 Ty
96  BAG25.1 A, gATHI UNABNUZA 105 Ty
97  BAG25.2 NN, gATHI Y1IABNUEA 105 Ty
98  BAG26.1 TosWele, Hueane nv10 Ty
99  BAG27.1 azlng, iuesne nY10 Ty
100 BAG27.2 azlng, iuesne nY10 Ty
101 BAG28.1 199, NULIAY nv6 Ty
102 BAG28.2 TP, NUIAY nv6 Ty
103 BAG29.1 NUDINDYD, quﬁﬁi NU6 Ty
104 BAG29.2 NUDINOYD, qmmﬁ NU6 Ty
105 BAG30.1 NUDIULLY, qmmﬁ NU6 Ty
106 BAG30.2 NUDIULLYY, qmmﬁ nNU6 Ty
107 BAG3I.1 Mu9e, 9ATEI nv6 Ty
108 BAG32.1 N33, HUDINY N6 Ty
109 BAG33.1 Talvaviag, iveapry N6 Ty
110 BAG33.2 falvaviaq, iveapry  NV6 Ty
= 1
111  BAG33.3 Ualuariag, eIy NY6 U
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M319NHINT N2 m'iﬂszgﬁummﬁ’mmﬂiﬂ"lwﬁ'Tﬂﬂmﬂﬁ'ﬂmuu 7 5291 Ao 0-6

FEAUAZIUUINMIDATIA T Hl UT1*

sHameiug i 1 dii 2
M wolsnlndl  JHN IR64 KDML105 JHN IR64 KDMLI0S
1 BAGI.1 0 0 4 0 0 5
2 BAGI1.2 0 0 4 0 0 4
3 BAGI1.3 0 0 4 0 0 3
4 BAG1.4 0 0 6 0 0 6
5 BAGL.5 0 0 6 0 0 4
6 BAGL.6 0 0 5 0 0 6
7 BAG2.1 0 0 5 0 0 5
8 BAG2.2 0 0 6 0 0 6
9 BAG2.3 0 0 6 0 0 6
10 BAG2.4 0 0 6 0 0 6
11 BAG3.1 0 0 4 0 0 4
12 BAG3.2 0 0 6 0 0 6
13 BAG3.3 0 0 4 0 0 3
14 BAG3.4 0 0 6 0 0 6
15 BAG3.5 0 0 6 0 0 6
16 BAG4.1 0 0 0 0 0 0
17 BAG4.2 0 0 6 0 0 4
18 BAG4.3 0 0 1 0 0 2
19 BAG4.4 0 0 4 0 0 5
20 BAG4.5 0 0 6 0 0 5
21 BAG4.6 0 0 6 0 0 4
22 BAG4.7 0 0 6 0 0 6
23 BAGS.1 0 0 0 0 0 0
24 BAG5.2 0 0 3 0 0 6

25 BAGS5.3 0 0 5 0 0 5
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STaane szAUAzIHUINMIDATSA THI U1
e Wudive i 1 #ii 2
Tsaludl  JHN IR64 KDML 105 JHN IR64 KDML 105
26 BAG5.4 0 0 5 0 0 5
27 BAG6.1 0 0 5 0 0 3
28 BAG6.2 0 0 0 0 0 0
29 BAG6.3 0 0 0 0 0 0
30 BAG6.4 0 0 3 0 0 6
31 BAG6.5 1 0 6 0 0 6
32 BAG6.6 0 0 3 0 0 5
33 BAG7.1 1 0 6 0 0 6
34 BAG7.2 0 0 6 0 0 6
35 BAG7.3 0 0 6 0 0 6
36 BAGS.1 0 0 0 0 0 0
37 BAGS.2 0 0 1 0 0 4
38 BAGS.3 0 0 0 0 0 0
39 BAGS8.4 - 0 0 0 0 1
40 BAGS.5 0 0 0 0 0 0
41 BAGO.1 0 0 5 0 0 5
42 BAG9.2 0 0 6 0 0 5
43 BAG9.3 0 0 4 0 0 6
44 BAG9.4 0 0 6 0 0 6
45 BAG9.5 0 0 6 0 0 6
46 BAG9.6 0 0 5 0 0 6




= A ~ g < 4 &
MINHUINN N3 IATDINNYALUDLUY SSR wi%”iumsmaau MINUA 120 ATIHNNY

a1y AU TasTuTasudi AINMIOTHUOUAD WD *
in30avINg KDML105 JHN
1 RM495 1 1 2
2 RM11 1 n/a n/a
3 RM283 1 1 1
4 RM259 1 2 1
5 RM312 1 n/a n/a
6 RM129 1 1 1
7 RMS 1 1 2
8 RM237 1 1 2
9 RM543 1 1 2
10 RM431 1 2 1
11 RM154 2 1 1
12 RMS53 2 n/a n/a
13 RM452 2 2 1
14 RM300 2 2 1
15 RM465 2 1 1
16 RM561 2 2 1
17 RM106 7] 1 2
18 RM6 2 2 1
19 RM208 2 2 1
20 RMS35 2 1 1
21 RM22 3 1 2
22 RM489 3 1 2
23 OSRI3 3 2 2
24 RM251 3 2 1

25 RM33 3 1 1




MIIWUINN N3 (AD)

a1y Aswomssaring  TasTulad AINMIOTHUOUAD WD *
KDML105 JHN
26 RMI16 3 2 1
27 RM426 3 1 1
28 RMS55 3 1 1
29 RM571 3 2 1
30 RMS514 3 1 2
31 RM307 4 1 1
32 RMS551 4 2 1
33 RMS518 4 2 1
34 RM471 4 1 2
35 RM564 4 1 2
36 RM252 4 n/a n/a
37 RM303 4 n/a n/a
26 RM16 3 2 1
27 RM426 3 1 1
28 RMS5 3 1 1
29 RM571 3 2 1
30 RM514 3 1 2
31 RM307 4 1 1
32 RMS551 4 2 1
33 RMS518 4 2 1
34 RM471 4 1 2
35 RM564 4 1 2
36 RM252 4 n/a n/a
37 RM303 4 n/a n/a
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a1y A uemnIearing TasTuTasudi AINIOTHUOUAD WD *
KDML105 JHN
38 RM124 4 1 1
39 RM280 4 1 2
40 RM559 4 1 2
41 RM507 5 2 2
42 RM413 5 n/a n/a
43 RM13 5 n/a n/a
44 RM437 5 2 2
45 RM509 5 1 2
46 RM39 5 1 1
47 RM161 5 1 2
48 RM178 5 2 1
49 RM87 5 2 1
50 RM334 5 2 1
51 RMI33 6 1 2
52 RM170 6 2 1
53 RM510 6 2 1
54 RM204 6 n/a n/a
55 RM225 6 1 2
56 RM136 6 1 2
57 RM454 6 2 2
58 RMI162 6 2 1
59 RM400 6 2 1
60 RM141 6 1 2
61 RM436 7 1 1
62 RMI25 7 1 1




MIINUINN N3 (AD)

74

fwy  Aswemsesang  Tashalwud AINIOTHUOUAD WD *
KDML105 JHN
63 RM501 7 1 1
64 RMI1 7 1 2
65 RM10 7 1 2
66 RM455 7 1 2
67 RM234 7 2 1
68 RMI18 7 1 2
69 RMI172 7 1 1
70 RM428 7 n/a n/a
71 RM408 8 2 1
72 RMI52 8 2 1
73 RM25 8 2 2
74 RM544 8 1 2
75 RM44 8 1 1
76 RM404 8 1 2
77 RM339 8 2 1
78 RM284 8 1 1
79 RM433 8 1 2
80 RM447 8 1 2
81 RM316 9 2 2
82 RM444 9 1 2
83 RM524 9 1 2
84 RMI05 9 1 1
85 RM409 9 1 1
86 RM410 9 2 1
87 RM288 9 1 1




MIIWUINN N3 (AD)

a1y Aswomsearng  TasTulasud AINIOTHUOUAD WD *
KDML105 JHN
88 RM201 9 1 1
89 RM215 9 n/a n/a
90 RM205 9 1 1
91 RM474 10 1 1
92 RM222 10 1 2
93 RM216 10 1 2
94 RM239 10 n/a n/a
95 RM467 10 n/a n/a
96 RM271 10 n/a n/a
97 RM258 10 1 2
98 RM484 10 1 1
99 RM590 10 2 1
100 RM591 10 1 1
101 RM286 11 2 1
102 RM332 11 2 1
103 RMS552 11 n/a n/a
104 RM479 11 1 n/a
105 RMS536 11 1 1
106 RM287 11 2 1
107 RM457 11 1 2
108 RM206 11 1 2
109 RM224 11 1 2
110 RM144 11 2 1
111 RM415 12 1 1

112 RM19 12 1 1
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a1y Mswomseanng  TasTulad AINMIOTHUOUAD WD *

KDML105 JHN
113 RM247 12 1 1
114 RMS3 12 1 1
115 RM101 12 1 1
116 RM277 12 1 1
117 RM519 12 1 1
118 RM313 12 2 2
119 RM270 12 2 1
120 RM235 12 1 1
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T3 TuTeun 1

Tas Ty Tsun 2

RM495
RM1L
RM283
RM259
RM312
RMI129
RMS

RM237
RM:S43
RM431

RMI54

RMS?

RM452

RM300
RMAGS
RMS6l
RM106
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RM208
RMS3S
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Tas T Tsun 3 Tas T Tsun 4 Tas TuTesun 5

RM22
RMAS
OSRI3
RM2S1
RM33
RMI6
RMA426
RMSS
RMSTI
RMS 14
RM207
RMSS1
RMS1S
RM4TI
RMSG64
RM252
RM303
RM124
RMIS0
RMSS9
RMS07
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RMS1S
RMYTI
RMSG64
RM?S2
RMA03
RMI24
RMS0
RMSS9
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RM544
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RM44
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RM284
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1as Lig LkiIil 9

RMBI6
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R
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o

PSunamaainlfuazmaassumaainsuiuluduneunisi PAGE

#1392018 Sequencing stop solution (sequencing dye) U3as 50 Hadans

ang

f=g)]
2D

98 1)oSidudanesIINed (formamide) 49 a
0.025 WoSiFudusontluoang (bromphenol blue)  0.0125 A3
0.025 laau lenuoa 0.0125 n5u
10 dad lua 0.5 Tua EDTA 0% 8.0 1 Haaans

Fuuu 30 wid

aa 4 s 3 4 a aa

A50AUNTADLTEAN + LoANDIRAA 95 1T IFUA UTN1AT 50 Uaaans
< 3 4 Aaa
100 1lo5 1 FUANITADZFAN 250  lulasTua
4 < 3 4 a aa

uoanoasaa 95 1Wosisua 475  iaaans
a 24 < Aa aa
wuthnaulldsines 50 Hadans

AuFnu 13 ludibu

S 3 4 ¢ v A aa
msazane 10 esimuauey Tuiisunlossama (10% APS) 151195 30 Nadans
J v
wou Tuileunleivama 3 nsu
Y v
wunau it 18151103 30 Haaans

3 <
umesesany 13 lugiu

@15a2a18 5xTBE 151195 1000 3aaans

Tris base 54 n5u
NSALDIA 275 NSV
0.5 MEDTA #ito% 8.0 20 anansg

Y v
wurnau it 1a5uas 1,000 Jaaans
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J I3 14 a J a Aaa
fsazany 6 WoesisuaozaTaea Usuiag 500 iaaans

J 3 14 a J
40 o5 FUADZATANGA 75
gi3e 210
5xTBE 100

a H < A Aaa
@urnaulild5ias 500 Haaans

<] I
wumenseaany13lugiu

A1502a18 Fixer Y51105 110 Janans
4 R~ 4
ueanoanaa 95 1Wosisua 105
Aaa < 3 4
NIADTFAN 100 1103 1FHUA 5

193 ) a
usqian 1 Idgangd 10 - 12 osrnwaiFod

132010 Silver staining 131103 1,000 Jadans

AgNO, 15
J 4

37 wodsua HCOH 1.5

Y =) an
@i 1 1815185 1,000 Hadans

1502018 Developer Y5105 1,000 Haaans

NaOH 1.5
S I 4

37 1eosisua HCOH 2

Y
@ 1 185185 1,000 Hadans
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