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Conventional Breeding Methods
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> , > | * Mass selection
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' maa « Introduction
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1. M3AasIN (mass selection)
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2. Pure line selection : :
2. Pure line selection
No. of plants  Actions
1% season % 1000 Obtain variable population
Space plant, select superior plants @ ° ‘19/ 13 3
* ANPNWIAN S NARPRIGPIPEY
2 Plant f o ] < X o &
season | I I | | I I | I 200 A progeny o o « Johannsen [Flenaneiugusione sannndmdasimilanivg
Superior plant compare -] 1
‘ - (Johannsen, 1903)
3-5™ season I | I | I I 25-50 Selection plant from Princess |:':' ( If mined lor of Geans
superior row in advance ! X -
‘ A N rand?m -;I:cn'an
P B N N W X or 3
6" season . . . . . 15 Preliminary yield trials e 6 G G n G
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‘ Ne.w,_ — ’ ; —, Ne.
Yelaals
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3 ¥ 350 eg. 1/ 64.26 cg.\
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358 cg. 348 g 63.1 cg. 64.9 cg.

. . o ¥ w §
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ANNAIGANINUTNTIN

MsHEaAUS

A x B

"

angan/ quw/ %’a‘éu

F, (first filial generation)

39

ANAAIIMINUENTIN

RD1 x KD
(AA) (aa)
Gamete A a
F, (Aa)
A AA Aa
l®
a Aa Aa

F2 (AA Aa aa)
(25%) (50%) (25%)

40

ANNAIGANINUTNTIN

AA X aa

e l

212
F, A& Incomplete
INW  dominant

l NENGILDY
F2 AA Aa aa

ANAAIIMINUENTIN

ElLACRVSEN genotypes a2 phenotypes Lﬂaﬂ%vlil
v 6 v a g
- WINWUUN (Homozygous) LWaU
- WInNWUEMS (Heterozygous) 9089
W 6 va X o 5[ o dY 1 a
xRk W%ﬁqLL‘I’ILWN‘HWIﬂﬂ g M WAATIRIWNTINIAN
4 4
ATINUILFND
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AA X aa ]
P gl
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| | 3 F, 875
25% Aa 50% ad 25% v .
| i & P EE0E m = WIBASIHENGDS
AAS% A s Aa 25% a2 125% aa 25% 5 Fe 96.875 4 o Oeerredlroerarl]
| i | B F,  98.4375 n = Swaugviadumiszasiu
AA 37.5% AA 6.25% A|a 12.5% aa 6.25% aa 37.5% 7 F8 9921875
43.75% 12.5% 43.75% 8 F9 99.60938
« 9  F, 99.80469 w“

maanaduRussIsim heterozygous loci bba% genotype

MSTUTINNUYDITUNLUUILALINY

No. Different | Possible F2 | Possible F2 | Kinds of F2 phenotype
Heterozygous | gamete in | genotype | combination aaa . .
loci of F1 F1 - — 1. ﬂ;]ﬂ‘iS.I'ILLSJSJNmJ'Jﬂ (additive gene action)
Dominance | Additive
aaa 1 G
2. ﬂgnsm‘lmﬂuwamﬂ (non-additive gene action)
1 2 3 4 2 3 ﬂnna ] (3 . .
- 7 B " 2.1 UfnseUNENYT0 (dominance gene action)
aaa 1 1 (2
3 8 27 64 8 27 2.2 ﬂgnsmmu‘luauu”sm (incomplete dominance)
4 16 81 256 16 81 2.3 ﬂﬁﬁ%m‘ﬂ'mﬁu (over-dominance) "
10 1,024 95,049 1,084,576 -
21 2,097,152 | 10460,353,203 | 4:398,046511,104 B B AA AA =Aa AA AA
Aa
n 2" 3" an Aa
45 46
aa aa aa aa

ad g [ v 6w
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Conventional Breeding Methods

* Mass selection « Mutation

v A [ v 64
ﬂ’l‘iﬂﬂLﬂﬂﬂﬂ']%lﬂaﬂﬂ‘l‘a'wﬁNW%ﬁqW‘ﬁ

* Introduction « Genetic engineering

Na&](;]") L9 « Pure line selection

Crossing

47
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MSNANAUERINFNGID

Dr. Norman Borlaug
(1970 Nobel Peace Prize)
* dwsumsUfiaiden (Green
Revolution)

* RanananYass1aed 4040020 Taensldanasd
semi-dwarf ﬁiﬁ’wawﬁmj&
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4. msfRaianuuutuiinyseid
(Pedigree Method of Selection)
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[ v A aa va A 3 &
Hunsdoidanafimstiufinaedssifivasienndu wiayn
[ 6 d’ (3 a a a 1
um (Aewug) fidgndaiden waslinsanneaziuada o
A do oA o A o | a &
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[ g @ @ 1 d' v, o 1 d' Z Y @
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4. NMSAALRRNLULTUNNUSEIG
(Pedigree Method of Selection)

ad LY a [ ¥
wManataanusgan

ad v A [ v 6
aﬁmsﬂmaamﬂumﬂwuq

o v A s [ & 0y
- slumsm | WEND@9IMTeL% Heterozygous GAl ’N‘lﬂi

- Tudawds o Reslsasmadiu Homozygous o8 Seld

51

4. MSAMLAANLUVANUSZIR
(Pedigree Method of Selection)

p Variety A Variety B
X
Fy :| Bulk plot

g Plant row
Fy PG

v,

f H { Families of
Fs :/§ H plant rows
E H Families of
4 HE

e plant rows

52

4. MIAALANLUVANUTIR
(Pedigree Method of Selection)

E Families of

5 plant rows
Fe Preliminary

Yield trial

|:7 Yield trial

Inter-location yield
F8-F12 trial &On farm

New variety

53

4. MSAMLAANLUYANUSZIR
(Pedigree Method of Selection)

v a ol a v o
26 LlasUaLae 26
o A d'\1 Vv 4 (A @ a

1 9IAMWNNM [AIADNINIENSE | ANCINISAAIEN 1UNSIVISGA]

1. IANTN LHABINTTNE vABYWSFIALTT LWIITLIA

(3 A L3 L3 Yo o d' A'
FaLdananwaeu1sdnyas lavuiiilaisalasens
v oA Ty | do & Vo
2. m'a'ﬂmaanazmnLw'swzmq‘lmlau“ama o fitiudin ¥
Hwesassadnla
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4. msnaRanLuLandseIn
(Pedigree Method of Selection)

[ (73
a6 wazdalie a6
3. g lGazdien
4. ansadfurlgednumsinsrilowdn qualitative trait
v 1 a a
{Saehefitlszaninw
5. snudseiuganaldanadung anssnsnsauas
mﬂﬁﬂLih*ﬁ'aa‘lumiﬂ%'nﬂ?aﬁuﬂﬁmnﬁejﬂ
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4. MSAMLRANLUVINUSZIR
(Pedigree Method of Selection)

Jah wazdaidey Taie

o A 2 g a o4 @

1. v¥aRruedmfisdaiulunausiazdin homozygous
i\ d a X i da a X o :’I ‘lw
NAUNATH recombination 710 € tNAYW NTAANI LAY LA
ANWULUNTRG LE% quen‘]u’«hmumnmaammw
Usanudssmsunanan

2. flemsnndastufinuaesnyas MHaa wssw IEE

* wsnzdwiuiansiszuzalgnnine o asnquassdulavieds |

4. MSAALANLUVANUTZIR
(Pedigree Method of Selection)

Y a v
Y2k Lazdaide

* Msdaiiensnwaeenn « W quantitative trait 1
o v My A
w9 lalldnaiitasan
PIA R TR A A a v a4
1. Wadelsiduiuguviathamuana azlignuamiensluan
wWa wal

2. LifiEmsadasvinavasammuwapian Tudadu 4 Ygnum
a A @ a o a
WWea vBaudaadn q neaaslufiiies uazggiies

57

4. MSAALABNLLLINYSLIR
(Pedigree Method of Selection)

ad o wva v 6
s ifanawug
whlade Mnaie wazldfiseasdansnniiunly

' I v €0vA o € 10 W
1. WaLLNTuﬂ']iNaNW%ﬁq ‘lﬂ?‘awuﬁqu&lu’]“u'\
widamas X IR8 BKN661

(sh3d) wa)
ERNICH] 0. gnuasigadi.

anlfidustiasaay szylfinsauazanui "

4. MIAALRANLLVINUTIR
(Pedigree Method of Selection)

Fvhlsziaseiug

2. gniudauss  Fasusasiaynduidaidaniuta q
BKN6617 - 56 - 1 -2

nndwd 56 1w ndud 1\1% Fo amneuiizlur,
FZ
BKN6617 56 -1-B  —— anmsifusauluF,

GL du a 3 1|=w a cl v o € ]
* AWNTUAALBNULLNVFIN 3¢ LUANAAAVLNN LRTUTNUTIUNN

& o &) a a o A& v €
WrdaNe homozygous wWalwes nazisaAaLAaNTENUg 5

5. N1SAALABNLULLALTIN
(Bulk Method of Selection)

o v o a o 1 A6 d o

Tudhdu q siiagnuaslugaee q Mfufesnsaiu
A ' Y a v & v o A
wiatgnluggealy laglsidasimstiufindaya msdaidan
Snumusiidasmsdalu £, B F, wWahiiWamn genotypes
(vBasnntige) TulsHeaafifin homozygous deraw dsanah
Slsm a 1 dv a X
TsunaNTastn lwuufinasmsiinan

60
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5. msﬁmﬁammmﬁ’uﬂu
(Bulk Method of Selection)

p Variety A Variety B
X
Fy Bulk plot

F, Bulk plot
Fs Bulk plot
1
[
4 Bulk plot
61

!

5. msﬁmﬁammmﬁmw
(Bulk Method of Selection)

Fs Space planted
= Plant or head
6
rows
F Preliminary
7 Yield trial
Yield trial
Fg-F1p

Inter-location yield
trial &On farm

" 62
New variety

5. NSAALABNLLLLALSIN
(Bulk Method of Selection)

wmmaamsﬁ@Lﬁanimlﬁssumﬁ A

Tusssumadaidanwand

1. AnFanage
(‘lﬁ’mﬁﬂmnﬁaLﬁ'ué"mméqmaeﬁqLaeguTuﬂﬁzm1ni)

2. wanfidSudadnfusnwiadeslda

3. wanfigumuaanisilusyaseassnwwandas
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5. NSAALABNLULLALTIN
(Bulk Method of Selection)

madhsaeduinudiadfvuiu 11 Wuf T s sonid wiennsugnlauss 4 fe 12 3 Tasusasimaudusan 500 éu

Arlington  Ithaca Fargo Aberdeen Moro
Viug Virginia New York  N.Dakota Idaho Oregon
dnovilign ¢ B ! o | N o___
Coast and Trebi* 446 57 156 210 6
Gatami 13 9 20 10 0
Smooth Awn 6 52 23 0 1

Lion 11 3 14 2 0
Meloy 4 0 0 8 0
White Smyrna 4 0 17 157 489
Hannchen 4 34 152 90 4
Svanhals 11 2 80 18 0
Deficiens 0 0 1 2 0
Manchuria 1 343 37 3 0

* 2 i hiuansaiu Satfusaui Variety blend

64
Multiline = isoline

5. N1SAALABNLLULALTIN
(Bulk Method of Selection)

po))}

Y a v
226 wazdaie o)

1. 918 Aoty dsswdarmuacyu
2. gnansadaideniafiasvany o guas
a 1 i3 (3 A |4
3. §l genotypes @19 9 nn’sjmiﬂmaan‘lmnn
4. sssngddanfiunumlunisaeiden
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5. MIAALANBULAYTIN
(Bulk Method of Selection)

[
P wazdaiie Yaide

(3 a 3 3 Y| a a
1. madadandnwaeinednyae laifilszAnsawawe
2. Mewuiiagsaaanadaiioniudouds q a1a
9, v 64 v eV v
Lailgmeiugiindasmshile
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v A =] ®_ 1
6. MIAALADNLLUUNRUILNANGDE

(Single - seed descent)

Faudasanisiudinyseid mansnsuszaziamyas
I ng o I a T o v

assns Wi lagssnsaygnieludaeu q (F, - F)
uangeuan u3a 1u greenhouse & lagnsisedaang
(rapid generation advance, RGA) SRAUNTHTLALANN
@) 1 & v A I3 @ 3
W homozygous FaNa AALEAN (AAYLNUFIN) AN
WUREINA 1 Wae Waiudsas
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0. NMsAaLAaNLULLNEAGDEAW
(Single seed decent Method of Selection)

p Variety A Variety B
X
Fy :| Bulk plot

F, Single plants
Fs Single plants
Fa .

Single plants

6. mIratianuuUNEacaR
(Single seed decent Method of Selection)

Single plants

Plant or head
rows

Preliminary
Yield trial

Yield trial

Fg-F1p
Inter-location yield
trial &On farm
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New variety
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7. MINFNNAL (Backcross breeding)
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ABNSHANAVRINITHANNAL

L 1
WusWausl E1 e

" .
\50% elite genes

2. Wugl Donor parent) iu .
. o o A da X x BC1 seed
wuqazlsnvlm LAGAINANBUSNA Y 7h75% elite genes

Fadasmatheman luliugsy
] BC2 seed
7.5%elite genes
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BMmsuaznNazaIMSHENANL

Famatat FiavaIMsuas ANNLTNUBE
Wuili O x Wufu R 223 D(%) 283 R%)

. b x R 50 50
BC, F R 25 75
BC, BC, R 12.5 87.5
BC, BC, R 625 | 93.75
BC, BC; R 3.125 96.875
BC, BC,, R @2t |12y

INSLATNAVRINITHANNAY

° v dw A | o
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BNSLATNAVINTHANNEY

IR I

AA l aa

HI F1 HHPI x FIHI
®lAa AAl Aa
F2 BCI1F1

R L

INTLATNAVINTHANNAY

L WY IR
LN T I

' Iyl

BNSLANAVINITHANNAY

a dal o P 4 ' a4 o o dd
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Y H v & a4 da o
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Donor Recurrent Recurrent
WxWx WXWX WxWx WXWX
Bph X bph Bph Bph
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7. MSWANNAY (Backceross breeding)

Susceptible variety) Resistance variety)

. x 8-
BC,F, .

e
. X EBClFl @
l\

L

Variety A . E Variety B
(Recurrent parent/ I (Donor parent/

‘=

I,
L

Variety A +

resistance gene (RR)

7. MSWANNAY (Backeross breeding)

Variety A . E Variety B
(Recurrent parent/ (Donor parent/

Susceptible variety) Resistance variety) ! .
BC,F;
. F ® \

e, |l @
@ e, |
Variety A +

resistance gene (rr)
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o A V1
ﬁWNWiﬂﬂﬂLaﬂﬂ‘lﬂﬂﬂ

mMsidmnntaanesesns (farmer participation)

msﬂszqmﬁ%mmiuiaﬁ%’;mﬂ%m‘sﬂ%’uﬂ@&ﬁmfﬁﬁ

® Marker Assisted Selection (MAS)

@ MNon sranningG
UEne mapping

® Gene cloning

® Genetic Engineering
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Marker Assisted Selection (MAS)
(7
v B

Besistant to Race 1

P,
il

Susceptible to Pace 1

Susceptible to Race 2 Pesisiant toRace 2

v e
YV YV
Line mmber 123 4 5 1516 17 18 19 20
PhmonpeFacel | R 5 R R 5 R RRSRRERERSE
PumcipeFace? | S R S R R S RRRR R SS R RER
B, P, F 1 2 3 4 5 6 7 8 910 11121514 1516 17 18 19 20
MARKER1 R1—s
5 —
PP, F 1 2 3 4 5 6 7 % 910 11121314 15161718 19 20
-
MARKER 2 ?* iy
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http://www.knowledgebank.irri.org/ricebreedingcourse/Marker assisted breeding.htm

Enzyrmes
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«Population breeding/Recurrent selection
*New piant type breeding
«Hybrid rice

« Genetic engineering

Population Breeding/Recurrent selection
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mM515u/q91s29103population improvement)

O 08 of . OB

New plant type breeding

- dngunseduli dudrmediuust

- uannattes Mduudeuss sasmwialug & 250-300 wdacass

a i3 3
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New plant type breeding

Transgenic rice
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a v |9 v d‘ & 1 ¥
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Tudle

. ‘fll'l'aa‘}'lad (golden rice) ﬁﬂisﬂaﬂlﬂaﬁﬂmi beta carotene

o
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Transgenic rice
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.
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Hybrid Varieties

. el%'é’nwmﬁmmqm (Hybrid vigor) Ya9naNa
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. ‘L%Lméﬁm‘ml:ﬂ%ﬂﬁ% 2 WUy A cytoplasmic genetic male
sterility (CGMS) La2 environmentally sensitive genetic male
sterils (EGMS)
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Aline Sline

Cytoplasmic
genetic male

sterility (CMS)

Rine

B line

Aline (Fertile)
(S‘Q’W/

B line = fertile = maintainer line
Aline = sterile = CMS line

Hybrid Rline
(Fertile) (Fertile)

'@

®

B line = Aline = isogenic line

R line = fertile = restorer line

Commercial production

Environment-sensitive genetic male sterility

(EGMS)
temperature (TGMS) EGMS line Rline
day length (PGMS)
both (TPGMS) ¢

Temperature \
Sterile

oo

F1 Seed
Production
CriticalfSterility Point
—
l Partial SI{ihty l

— )
CriticalfFertility Point EGMS line

Fertle (Sterile) Hybrid R line
Multiplication (Fertile) (Fertile)
'

Commercial production

NNSNAMLNAATNIINNEN

1. n1sidandaudi (Choice of location)

2. nﬁLLﬂﬂﬁuﬂanaajsiwmn (Isolation)

3. n15ldangaian (Optimum season for
heading and fiowering)

4. n3dnlvilnaraannanwsaunu
(Synchronization in flowering)

5. ans1drusduna — i (Row ratio, row
orientation and planting patterns)

N1SNARLUAATNIQNNEN (6ia)

6. N1svinunanisaanaan (Prediction and
adjustment of heading date)

7. N5l GA (Gibberelin (GA3) application)

8. nMsmanaNLINaS (Supplementary
pollination)

9. n1sni1daWugiu (Roguing)
10. n1stAuLAen (Harvesting)
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Hybrid Rice Seed Production

In United Sates

drgnuanlulszinaau

7.1 t/ha i 1999

Hybrid Rice in Thailand

CP403

i3 ¥ o 6
o ‘m'agnwaanﬁmwuqu,snmaﬂm
* Wug3uses aTufl 27 fiuenew 2564
* wanda Uszanm 938 Alandudald
* 133ouadilad 27.41%
RDHO01(PTT06001H)

13 Y o 6
o mngnwaumimwuqmnmovlmu
* Wug3usas WaTufl 27 fuenew 2564
* wandn Uszanms 1006 Alanduaals
* PBaouadilad 27.0%

(o Ll T [ ]

(%

nstianag1vn1sUSudINug
WHNHUAILDY

v

sffiaganiviauLazna lnn1snuniu
1. Slow flooding
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Siangliw M, Toojinda T, Tragoonrung S, Vanavichit A. 2003, Thai jasmine
rice carrying QTLch9 (Sub QTL) is submergence tolerant. Annals of
Botgny 91. 255261
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