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Abstact

Segregation of F, population derived from crossing between CLN2123A
and KMITL! .The experiment was conducted at the Horticultural department , Faculty
of Agricultural Technology, King Mongkut’s Institute of Technology Ladkrabang during
November 2002 to March 2003. We were studied in order to know how possible
successful to improve for the mew varities. The results showed that the segregation of
the F, from CLN 2123A x KMITL 1 the population were control by one gene , two genes
and the epistatic of the two genes. The datas of F, segregation indicated that selection

in the next following generations after crossing was highly successful.
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3.3 Supplementary or recessive epistasis
UnTenseningu 2 ghudaseondnyuzifednulaeh laduuuyiaai 1 awise
(o a o a o A e a o o oo '
ueraseenlag liode laluuuivestuddn 2 T Taduuuvivestudif 2 szilsingeg

A [ ] o s = v a =33 A o o I's o v A (B}
viold ualaduuuvesdudif 2 szuanseanidelel Taduunsivesdudifi 1 agdae
o ) 1 el o 4 1al

awudld A Juladuuudvedugf 1 uaz B Wuladuuudivedugn 2 A awise

v PN t1 A (F=1 o A 1 A = 3K A a
u.ﬁmanymzaaﬂm"lﬂ"lmwuﬂw 2 924 B Y9 b 1A B HUTID b ICHAAIDDNUINADINDY

u
2

A a&jwhifu MIndl aa 8¢ B M30 b 92 lluansdnumzeanut nieervesuiluuidnaun
S fio 1wz aa winiufennsadudwlild B uie b uanseen SedendRauadaiin
recessive epistasis
TuNATWUFATINUUY supplementary 7D Ay Fussivoy SuiiRer ol

q fio C uag ¢ Ay R uag r ¢ WhuBuiiniugunisadiadied mindunewdiil cc 1wl
emmsoadadiad 1] u R muguinsaduaune r muguinuusiindes n1sfivanen
efifunansemieldfdedlei®u ¢ ogdrn maveuti cc Aliamnsoadradindld dety
Bu R Senuguiuaung © Ssmuguimies e linansoonmsg ifidad Favewsed

417 feddea

o fqam
e CCrr X ccRR o
)
qnéfi 1 CcRr GALN]
Q¥ 2 C-R- fung 9 au
C-r vt 3 dau
ccR-
cerr 917 4du

NNMINTTVIBAVB9GNTIN 2 Usingidasidanvesiaondiung : mies : 410

WAL 9:3:4

3.4 Dominant epistasis (12:3:1)
[} 9/ A aa =) 4' a a oy = 1 . . .
ﬂ’li‘ljll‘il’lllﬁiﬂﬂWﬂlLﬁ“ﬁﬁVllﬂﬂ‘iﬂﬂIﬂﬂLmuﬂﬂuliﬂﬂﬂ dominant ep;istasis RN

a g w a ' 3 d‘ L 1q ¥ a ¢ A a I o oo v A
Tauuuusudame i niuNuaaIn1s vy i A laduuumses-wasWye udnguils



16

g A 1 L] é 3 é 1 1
uansoen 10819 15U A ansavndu B wie baufhidudnguiisld ud a luawnse

¥
Yu41y B vSab 14 eedaedneae lui

3.5 Inhibitory factor or dominant recessive epistasis (13:3)
- U Q' o) L g 1 Q
msudasoanvesdnyuzuNednluddiFisorslianududeuniniu wihdnyue
o 1 = = 1< a o v ldvl 1 v L o
aanazgnaIugu lngduies 2 ey dgnienseninsduaesgiiaefodnndwiu
(epistasis) W30 19theA19EUMIUAASDDN (inhibit) vesBuh i 1dTugveiu auudd
Q é 1 ' { i { é
dnuEUINgRAILANAIGEY 2 | g0 | Ain A nToa g 2 Ao B n3e0 b AFuilula
a o = 'd' LY A ) 3/ é =y n:' 19 ¥ [
Sunuvivesduah 1 awiseszumiedudn B uaz b Fuilubughn 2 liliuaasdoune
L é ¥ 1 o 1
pONNT LAzYMZAEIN bb FuliuSwaduvesdugh 2 A wisossiunTedudiy A uaz a
b 4 ' ¥
Tiliuaesdnuuzennut AniulTulnidisqueignian 2 Ae A-B-, A-bb uag aabb 91
[ A o r o‘: oS o 4 a ) o=y val
anuauzmloufin gau aaB- 1y Udnyuzuand1elilen 3 winusn mshilaluuuvisugh
1 1 4 o IA L 1 { y T
19y Bugh 2 wazemz@odrfuSadvlubugh 2 AduBugn 1 14TGen31 dominant
recessive epistasis
] E 4
#19819N82N U inhibitory factor ¥30 dominant recessive epistasis Wl
Using luisuay dadvareriia wu
] 1 4
1 Inovia lalezlilu@@enr udunesiugluiiduoe Wugnssuvesdluludrnil
fdunugueaesg Tuag i Aodestumsadradied 1 dudassunmsadreensuoulsloemn
[ 1 é H 1]
iy Budnguilede Punz p Hewdesnud Ao Parugumsadiediag uag p Arugums

%l A @ o ] Q@ = @ o (11 ] a o <&
o Nﬁwm mnwfmwuﬁszmeuﬂuﬁwmnuwuﬁ uﬁsm WUNTNTTIYAIVDIGNY

i d
A199A 93 Ao
Tu@t@en 1udsiag
i IIpp p iiPP WO
gna 1 lirp luliden
andan 2 I-P-

Ipp 34 13 e lu@Qen

iiP- 3 g luffing



dilhmemyanans wizsemadimianssiy

17

b
vt erull Bu 1 wuansmsdutiunsessiumsuaaisonaes Puaz p
o Y Aaa o o r9 A Y . b 4
Ml ludafid@en wasluvsnz@erdu pp udrunSeseiumsuaneonyes Tuazi 1a
b
Audteliludd@en daii luewnsaseiumsuanseonyed P 1aludnieliauae aetiu

gasdauvegnaf 2 Seliludderde ludurewihdu 13 3

3.6 Duplicate factor or duplicate dominant epistasis (15 :1)

1 y ¥ ]
WUENITUVRINNGnYaE JudliFIngnarugu Iassunddouiu wazdunniuguy
’ 1% I ' '
udazdl luansmanusivdednumeiiy 15158n8ufidn duplicate factor NSNEUR NN
& r [~/ a r'd ~ [] & Y] [ o ¥ (Y] = '
wdouny uladuuuiuaziinisiugesfuuaziu flvnisuansseniinuisenda
duplicate dominant epistasis A4A29E19ANBULYDIMUIATTY AwnAd1INlgnlaena Ty
ey (= (] 9 v L =] o ~ & 18
w lutivuan  walidnihuasdnueiufivulessslarowds dosuzmsiinulanse lud
o X

é’ L * s @ - - d
MUINAUBLALEY 2 ¢ Ao A, AU a, Uag A, AU a, BU A, iU A, ArUgNANYNLT

] ¥
s

¥ ¥
nuwd1Nliou A, nse A, nseling A du A, slinuianadu nsi$uauladuuud

B

a

Q' ‘3 f o o = T - $ L \ 1 1]
Bumndu i Iddneazanll dausfufdnnliivualdunnini ity A, nSe A,
3 e 3 Qw o A J t o e =
w3elivie A, fiu A, sxlivwaadiedu msTidwoulaluuusituiuivlihlddnuazialy
1 o o9 ~ (7= ' ~ ol A v ¥ @ 1] J
dauiufdnn lilinuan luanan 1l A, w3 A, ofme fwiedn msnauszudg

b 4
friinuandulilivule detl

Y AAAA, X a,a,a,a, Wo
finuan Tiifivivan
qné‘hﬁ 1 A A,
inuan
¥ 2 ArA,- 9
Araa, 3 InMuIm 15 aau
a,,A, 3
a,2,3,a, 1 litivuaa 1 dau

wiuldignifi 2 A-A-, A aa, UaT aaA,- 390 15 daulivuin

(71 o 9o []
HAZWIN a,a,a,a, Wilinure lddesdaadiu 15:1

3.7 Polymerism or duplicate interaction (9:3:1)

a o ]
Polymerism ) duplicate interaction Fumsuansesnves Infinuuioundazdf

1, o/ é Ui T - ~ o/ l v
Ueodnuaz U IULLUNUIIN U A unz B maﬁmuﬂuanymzmmnu MITVUUDN A 7D

01313



18

a wog B de b Wunvueruysal A awnsananssendednuaiziiuialdniionio uos B
usoudasendednuazideniuialdniimii  mnA uaz B Usingegieiud
g auraseenaednsasiudiunuuumsan fo Saldiviiudeamite ey A-bb
vie aaB- 1winldnilomize dau A-B- faldaoamion Fredranuduvesdluwiadn

a ' 9 a ad o @ 9 L= =] o 1 a o/
oa mnwﬁmzmwmnmamaﬂmmanum'ammuaﬂﬁqn’a ANFIANNITUNITNTTTAT

o &
atl
(A M
1hY C,C,.CC, X €,C,C,C, o
|
QN 1 Cie,Cye,
uasthunans
qnaafi 2 C1-C2- 9 U
Cl-c2c2 3 6 uAstunag
clclC2- 3 upsthuna
clclc2c2 1 Y1

wituldh ¢, uag c, musardrudiaduas1fiviniu wan Crec, Uag cc,C

r 4 . g A g L g
Selifuaathunaoiiu daunan C-C,- udiesnniie C, uaz C, Frefuaiadiad
o 4 4 ' 9 ' o
WBunadedSunnTuduaswi Mildwdadnaddanuduvesdiuasaride (Je

qny wiiney. 2523)

o =] .
NIININIUVDIYY (gene action)
v
TidBumaniusearuguinuazndSuanieguam dreflidnuasasieu
t [ d' - | [ ¥ [ d'o ~ o o 9 d d'
Ffumleuiu sz vuBuuazBninavesanwinadsuidwReIdos
o v [ = [} [} =
mshnuTwiuvesdusisuisesn ldifiuaeminng fe
D msHnuswnuvestumeludrie (ocus) wenu
L .73 A L] o [ ]
2)  MIINUSINAUYBEUTIBEAUAT AN
qy o ~ [} [ o [ - s A o [ o =1
uenIntimsiauvestu lihezeguudumivfernunieauazdumis Aozl
anyuneTihuswilegaeuuufe
D) lumuueSunisaamsugaoenluuyusauln

2)  nswsunseansss iidluwauan



19

o L QU =) lﬂ' o 1 Y]
MIMNUIIUNUVRIT UM WM UIALINY
ana . @ { 4 (XY
) YR muuNauIn (additive gene action) AN¥MLNUAAILBNITIUBENY
(] N A a @ n’l’ 4 1 s 2 J’ g 1 [ L3} U
$anvetuiitiuaSudnuusiuquaziudaz drsziuiu 1A duliddezeglugiien
walslwlnanselalulylna msdSuilysdnvazuazmsdnuguaniiaaiegvelszanns
[} ' a ° v ] 1 S 4 a Qs
Wy v s wawda 4aq @wiserh lddesanda idwadeudranineudne 1
1959 . 2542)
an . T
2)  dnsenliiflumauin (mon-additive gene action) Fevzutisenn laiiuau
dnvazdeiv Ao
aaa ' o . . <& aan LY
a. ﬂ;]ﬂim‘llllﬁnuim (dominant gene action) ©HU18H ﬂgnwwawum
A L) ~ =) L é o T L= o L]
nitalddunisuansesnvosdudndnilauudwunuaferiusdig
awysal
ana ' 1 . . { @ & [
b, UjAseduldaniysel (incomplete dominant) fio n1sNBuAINTS iy
~ e A L 1 W L] 1]
mMsuaaeenvasbudnfmilauudumiaRefiueds laauysel
c. UfjASenduiiu (overdominant gene action) Humsiinusiuiues

-} o 1 =1 [ A [ 9o
pumeluduvdaferfugsesi idnunzieame 15 1y Inauaaiosn

1&un

ASNINUTINN HUBIT UAUAZEA TIHS

% y v Yy 9 4 [ o Ae T A o A o ] aaa

aelananuudrdnedu ldheeih@uidumisferduvieauasduvial§asen
Ao v I 1 A []
fswduifiegaoewuy Ao wuuwauln uaglidunauan

1) uwwwawn unuiseiiumauinvesduuuduntaReiu Avnaedunanin
grINBuANazAuMUsinIugUan YR BunateRafinIlguanyuLReIiuly
LUUHAUIN Sond1 “multiple factors” BulAazMezvhamiuiudase

oy 1 ] v = o T = J -3 Qo d’

2) dfnsehiidumanin senii@uauazdunmis Badududnuuziaiuguiie
Bunmeda udazd lifludaszdefu Ariilidnuasmetugnssuiuandresfiueisuans
- - J 1 Q o an 1 1 A o g
dnvazesnuunilouiu Jusgiuilfiserluszninaguussduiuansdnyuziiuquag

' g . P [ a S v
ANMUWIAABY NRUYBIBUGDY (minor  gene) NAIURUANNUTN T INAHAITEoN
“poly-gene” AATNLIIAADNITIUNADE NNINABAITUTAIDDNYDITU
wU { Qo T o t &
UONINHHNBULIININAUTAITAB UL VUM TUAAIDDNUBITUDUA N UIDU

o ST iy 2w = Y . 19 g
138N “epistasis munﬂzLi‘lummﬁmaanmmmmuwan (major gene) Lmﬁ’wumnu



20

= 1 a o A 3 ::'413 A o ~t '
mtmm"hJLﬂaﬂuuﬁmnmmﬂmaﬂmmﬂuauqmlummmummmm NITLTYNNHNUD

I4
BunanfiiBudszgnd (modifying genes)
Fodglunisifulysiuiieife Wnlfuljeiugesdesdiilsogianed duua
o A T dy Qs P J o ¥y A [
azdulle llegluiugruneiugnssufiuandtenu orsuaaseenu 1d limisudu nrs
‘ v v 4 o o1 dad v o e
drenendnymzladnumenils imaeRufdng Aivugunesiugnssuiuandtesiue el
anudfluienTwwafiaiigafinase 15y (nqua1 duiusting . 2546)
vansneaesiiumsfasfeifunsnss nedvesdasnuzdre lugnwaudai 2
L4
Youuzliome  AIUTDENAIBE1NMIAAINITNIEEA A aNFUNUS TE NI NYME
vyl uag MsAnYINMSNIZIIEAIvRININADS
Uszuon (2539) 1AAnwInIsnsEIeRIvesdnymzan Tugnwauyn 2 (F2)
yoanyiled IennisneuAueusgnnaudai 1 (F1) $1uau 5 & wui Tudnyazanuge
§N15ATLIWAIVDIDANUY 52 — 45.0 WU, YUIONTIHUAU T 100 — 85.5 @u. YUIA
14 *
Wurhgudnatavesnend 3.0-9.0 3. S1uaendedull 5— 151 aen SuauTududisy
= g 9 o o o [ o’/’ v 3 9 & P
Ugnaudeasnumudndu § 79— 133 Fu S ruanudwdsenuuidudutnenlsed 19-73
u uanmsnszaedvesd iensoaglld
o o Q'I d:! { o o 1
qud (2538) Mnsmaudalesvesgndad 2 (F2) i lddadienswau 14 Au wui
T ] 4 [
FIN 3 (F3) IdwandudwaSulgneutenenusnumll 69-103 Su lftaenie 22 &
YUIAYDINTIHUAL 9.0—55.0 By, ATIGIAU 7.0 -27.0 . S1uABNADAL 2 -45 ABN
v o Y
Jurguinalauesnen 2.8-82 3. UATDIEATLIUYBIABNIUABN T8 2 -7 Tu
L4 1 i A L -
MsAnEIdnEug AN vesRTuIna M isaayas lunaufeatu auisedaun
¥ o d r [y i o’; I A @ @ do =) . 9 o g
anuduRussendnyusmaiuld hlianudunusiunie i oowls Tasdmsizdan
(4 -4 ] -4 A { o L A d:!
“enduAus” awsonseaeulid mindnuszvilualfou i iidnuasdundouly
frevseli (hwey, 2537  dowagneiugnssuvatednuasinnuduiusiu
freduau anugeniuarugidusesdnalna fenduiuiiulumenin luvaizais
(Y ~ ¥ o o [ = 4 & a o a ¥ o do
Wndulinnuandusiuineavudunanaan fudu Fensiaesdnuusinnuduiusiu
[ L4
(winldeuntlaslidetulunsudaiion) iu Inifnnnaunglvgs 2 dszms fie (1)
det 14 o & v . a d v
msnBug@eaiumuisoniugu ldnsaosdnuyag (pleiotropy) Uag (2) Bufnruguanuue
F 4 [ 4
veerosaguulns Tuleu@ediu (linkage) detiu Sdnvazaesdnuusliauduiuiiuly
' o A A A o P -4 a v
NNYIN wanendusinafenieliudnuusvils dndnvauzwiuaullde udad
@ W 4 o & Y £
anduiufifiulilunsavuds msRudouusnilesz lilaadadnvuzvils Hudu @se
&
fInA, 2525)



21

v @ d @ @ o a L) a oS
msAnavduAuSyosanyuzuanuus lugnyan 2 (F2) veshytls nuandl

(2539) 189731 anugeduianuduiuinisuanfuunansajuuasduiusendedu

b4 3
yuanssulinnuduius meanduanuge Siuuaendedu uazduauiudunisuy
P=) : 3 v 14 v o o o o 3 ] [ -]
gndsaenuuudu ualianuduiuinaviuduuiudwdaeninuaudunsaen lse
$urusendeduiinnuduRuinieuinfuanugedusazvuianssfy ualinnuduius
meaufuduiiguinataen dusmguinaaeniinuduiuinauiuduauaendedu
9 3
$uruTududisuilgatsnenunududulanuduiuimisuanfusuranssfy uadl
9 1 4

anuduiusnaufuiuiudwndaeauAvdudeenlse Sauiududasnuny

1 4 3
wududwen lselinnuduiusnisuinfusuiansau uazSruauiudwaisuilgnisaen

g Y
WAAY
asy o A a
ITAUHUNTITIVY
gilnsal
gunsailumlasilgn
) whewuguzdemea 3 mewug ldud
= KMITL1
- CLN2123A

- CLN2123A x KMITL 1
2) floniiuaziedunss
3 msaliildlumsimialsauazuvasiingiiy
» wiesdedmulgauazihgednuwzidoma 1ud nszarewaradn fhede
sou tThmi dounsiudy miewiue lindn

5) gunsaldmSueatiuiin 1Aud aya Auae ldussvia aduwas

ginsaldmSunnemevdnsasmaniivewanzlamalureslfinins

1) wanziemaWug 1AuA KMITL 1, CLN2123A, CLN2123AxKMITL 1

2) mandi 1dun Twdeulonsonlesd Wuersiu nisueaasiin lanaslsHusadula
Huoa nsawaonnsn nsagasn TwAsuluasueua wiuea Anglaa suls
TeaTwReunsuaua aelilosdama sulslaalvdoudama wouludionludunn
lalwdeulelasiouodiun T uram@ouy lnfoumsine Sined asazarethuzdu

v [
TIazaenIANae WwiaLeansEes 1nau



22

3) miewdrdag fud Snined duse Tala nszuenade naeananes vanglany
tequasanaIad asaven numEide nwnses

9 gqunsalouq 14un funnrugueungl (hotpack) §OU (hot air oven) 1A (muffle
fumace) tn3oede IWfhetheazBeanadion 2 uaz 4 dumis iimfmauquqmnqﬁ
(water bath) Tnmmmé&i’u (desiccator) AFHITA (crucible) ATesily AsTunseTou

NITAENIBY Anseq egliflonvosn douads wikmMILRM

IS UHUMS
wlanlgn

dgniau 3 mewug Wufas 3 41 Ugndaas 10 A guitudeyadmiou s
Fudedh

mawIoundr thwiaganaudaf 1 uasiuinewd iz lunzuswanadn Tne
neeandaiiuuns wuetlesiudes dedundilusigusn @125 Mnsthendias
quwe Jagildmizwda fe mw:%&ﬁﬁunau:wuzw%’n :{lonen Ao 1:1:1:1agn1%
n’hﬁ’uuﬁm‘h"lﬂaucahu,%aﬁqquﬁ 100 esruwaBoa (unal 15 Wil quasnuidund
saimsaudy Aaviuilemalugns 10-52-170 0 5 Fu Thimsthelgnluulamaneailedy
naliony 25-30 u

matessunaelgn Towsauitud ﬂﬁ"uﬁuﬁ%'ﬂuﬂmﬂqmﬂu 341 dhaz 3 ulag
dou valtlasson 1.5 ms x 5 AT SEOYSTNAINET 15 was ssezsEniiaitassesly
udazd 0.5 w3 wisunguilgnlundaziasdesluszegseninannd 80 wumwas
FEMINAU 100 ruAwas uilnsaz 5 Au sesdunquiasijonsn fegas 15-15-15 §as1 70
Alansudels uonludiendama 50 flanfude’ls

myUfiiathyesnu Meadewy yulau udmssju Wiloesy feodesiuiiia
AngNsAUaUAIS

vinqll§iins

thuz@emafifunnudaslussezgauas inieauienieanudeu §dlild

snsannihiwedemadu 3 udusude fgangddind -10 eswruvadva tenyn

msnfasuntlamndunil
Emsianaznialsziivguainvesnanta

z X
1) MmN HmYSnaveudanaviyg (total soluble solids)  HaZAIUTY

L] o y L3 Q'l 0’ L g { 1
(moisture content) WnANzIRIINIIN wazgurahminaslunseileamanusuismu



23

1 4 v
asouazns uhminudueu hugileme lieufigumgll 100-105 ssrusaidos 1w 3
3 14 ¥ v 14 14
Falue Aachvazey 1heenynldesins Bltdululoganiuiu Fwmnihwindldeudn
& ve o A o sa o 4 o s & A
v asaou laimiinad futamnlesifudvesuiaoianua (Nl S9ezd. 2544)

v

¥
1. wesiHudvoaieienun = vinusameLuds x 100
v

Tmdnuzomasudu

9 v
2. ulesiBuausu = 100 - 1lo5IHUYBLIININY

2) mmneiviSnavewdsfiazaissitld (soluble solids concentration) 111
wanzifemeuniinisil udataTaeldususmsa lndiwestimiseduusnd (Brix)

3) MIIRTEHMYSUINIANINAA (total titratable acidity) Inedasnadng
sieomaitul 5o nfy ldlufinned @uhndu 100 Tadaes MHwiafauliiddu
nsesdaofnses Tulatwsidema 10 finddns asluvanglony neauonsdu 1
aloffud 12 ven Tnmsariwzidemedasmsasans oy lensonladuasgnududu
0.1 uefuen sudsgaeAlemsazarefidsunesaos 30 Turd wilSnamsnzate
Tmdenlansonled fruramulefdudnsafeudiunsadadnlneldgaslumsfiurn
Y839 A.0.A.C (1995)

wedidudnsaanua =  YSualsdenlsasenled won.) x aududuves

Tidenlens  onlud x 51nﬁ'ﬂ‘1mﬁqmmﬂm«?m?n /vihmingeths x 100

1€1nﬁ'n‘lmaf]ammnsﬂ°§m?n =0.064

4 mdmnzimySnednfiug (ascorbic acid) Tnedemetruzide mantlu'll
80 nfu ldlufininey wunsawaeawesnosdan (metaphosphoric acetic acid) 100
Uaaaas Muwishaulmdinu nsesdedinsestlulaun 10 Taddas Tdluviagilouy
udlnmsedwmsazaielanas Isiueadulafluea (dichlorophenolindophenol) uflagA
gRdlpmsnzmeiidrumyetiades 5 Tunfl satSuialanae lsiuoadu laflueas o
Aunde

A5 blank  lylddredensidoma lasdliansawaideaSosdan
(metaphosphoric acetic acid) 7 Nadnes ud 2 InmsadrvasazarelanaelsHueaduln
Tuen sufpneRidlemsaraelfrumededos 5uif wilSinalanaeueadulailuea

Anamdunte AwmilSuadandud Taeldgaslunsdiuiuves A.0.A.C. (1995)



A

e 2

1)

2)
3)
4)
5)
6)
7
8)
9)
10)
11)
12)
13)
14)

15)

9

24

o

Yy 9
aanJuveensaueansiin / hAuuZioma 100 Jadans = (X-B) (F/E) (V/Y) x 160 910

L
o w

X= 1Surmvesarsazarwlanas lsHuoadsulafuean ¥ Inmsaduiiau
A a Ao
LB (Waaaas)
B=1Susundsvesaisazare lanas IsWuoadu laWusanl¥ Inmsany
blank (Naaaas)
F= fiadnfuvssnTaueanslinuinigiu / a1sazate lanas IsHueasula
HWusa 1 Yoadas
E=1Sudeeen 1l (iaddas)
a s & A g ¥ a aa
v=1Y5uanhruuziwemanld inmsa (Ganons)

¥ i)
Y=151amsazamenanuan i inmsa @Giadans)

s Y
MsINUYBYA

S 9 A a ¢
msnudeyaluuauiensanszinemsinuas
anugs Tnodadumsudiuasnnlauduseiumfuialatesenfigefigailionty 50
Tu

v L el é o

nsau Sanrunhegegavemssuiiumuawasdineny 5o u

U v [ 1 & 1 v o d [
sisnly Tasmsdenmanuazjilswluuz@ismadaziugiiosiy 50 Ju
drnuaendede s uusenluudazyoilioniy 50 Ju
drnuasndeau HuswusenimualuisazAuidienny 50 Ju
° ¥ v v o o 1 g 1 &4 s
frnugesiody Hudwausenanualuudazduiionty 50 u
: s e Q'I : L4 = Q’l‘ ¥ A v
Wntinwandadedu (n51) Fahminwandasiaus luusazdudieny 50 u

k4 ¥
wamaRy tudunondaviavua lundazduiienty 50 Ju
» b 4 [
nvinaewa AvunniminkardadeAuIIAleiIURAdBAUEID1Y 50 U
F4 [
Hasedu i unoniaisiue luudosdudionty 50 u
L] 14 [
hnvindera Amnmiminkakiadedumstisiuiunadeduiionty 50 Su
v L QI A
pgnsesnasn (Tu) niuiniuiosnaenusnuazeigosnaen 50 %
a [ v 2 @ da v Ad [ tY

piMsfana (1) sadiuiinTundewanausnuoy Junnuwafugaie

d a d o ° 3
wediduamshana vingas Srurumasisnus x 100

14
TuIUABNYIIHLA

g d

d ::'A a
wesidunninalnd uazmauan



25

r

x ~ d a 3
msiivdeyariensimnzimuniiludesfiiims dan
Y [~ 0’: L=y dy
1) Sumveayaienuauazlsuuanuduy
a [~ { cnl
2) Sumvsatianazaieti g
14
3) USuunsanianua
4)  USuaIanaud

v
| o

JeazIaINNINS 108

Jun 14 woeimeu 2545 uN 30 fiuensu 2546

[ [

AMUNAUHUY

a ¥ a wa A S
vsnuwlamanssuazoslgiianisvesniaisaiu anzmalulagmsinuas

aoniuma Tuladnszroundidgunnisannszls nJmmunIUAS

Han1anaaoy

Agevesdiionig 50 Yu

anugevesAuvensiTomAgnHTUNIS CLN 2123A x KMITLI 43712 wud
Awgeuesduvenziemaiuf CLN 21234 fitlszutar 81-100 wudwas wienge
offi 825 wuRwes unganugeuesdunz@omaiug KMITLI Sussana 131150
wuAas nAeanugeegi 129.1 iwuRmasBinnugevesduveazifemegnaauiug
CLN 2123A x KMITL 1713001414 2 ngu fio 41-80 wuAuas uag 81-130 1yuAmnas

Tudasidiu 1:3 TaefianuuanAesenINAGUIIGY 30 (A159911)

VNAYBINIINHIHBD Y 50 T
YUIRVBINIWuBIziTomaAgnHauRUg CLN 2123A x KMITL1L %301 2 wud
YUINVDINTIRNVBIUTWamANU] CLN 21234  Tegld 50 Tu fdszum 61-9

WUAWAT TAURRIIAY 725  URWAT LAZYUINYBINTINUVBINEIBMAN U]



26

A 4 ~ " \J 4 v { o é
KMITL1 (W91 50 Ju Uilsgunar 81-100 wyudwas UaAunfuegn 87.7 wuduas &9
VAo NI uvaeNgilomaAgnHaNRUg CLN 2123A x KMITLI ansouiie 1] 2 agu
79 41-80 IrUAWAT LAz 81-120 UAWAS 1UdATIdIU 1:3 laslanuuend Rz ndnngy

WY 23 (A1519N2)

81gn1seenaen

ogNseenABNYBINITOMAQNHINRUT CLN 21224 x KMITL] 47 2 wuiieny
ypeMIBBNABNUBINLITOMART CLN 2123A tszann 41-60 Su infivegfi 545 Fu uaz
plgMsBenABnYBINTemaRUs KMITLL sz 41-60 1nAvodd 493 Ju Feegnts
90ANBNYDIVZITOMAGANANEUE CLN 2123A x KMITL1 f1sauiielf 2 ngu fie 21-60

Fu uaz 61-100 Ju lusasiau 7:9 Taslinnuuanansenienquviifu 20 (A1519913 )

d1uIvAenFiaYe

Smaunendesevesuzilioimaganay CLN 2123A x KMITLL %47 2 wuid i
ABNADTEYRY CLN 21234 Dimauasnedsznin 48 aendese Seilnundsedh 5.44
ungdunendedeves KMITL1 f$waunenegsenin 47 aondede daiisundeegi
533 @9 CLN 2123A x KMITL! annsauteld 2ngu fie 1-7 aen woz 813 aen u

gas1a9u 3:1 TasllanuuanaessnIenguunn 5 (A1 KN 4)

$11IUenBNADAY

SuanTenendefuveazifomeagandy CLN 2123A x KMITLI #2712 wud
§1urudenonyes CIN 21234 TUszuim 1120 $enen  #elifundede 167 uas
§1undenenves KMITLT fusgunar 26-30 donen delinunfedie 253 Jenon 9
§1uuFensnvee CLN 2123A x KMITL] awisouivld 2 nqu Ae 6-20 veaen fu 21-

40 ¥om0n Tudasdau 3:1 IaslinNuUANANIZNINNGUIING 10 (#1599 5)

d1IunRNAen Y

furunendeduvesuziemegnnay CLN 2123A x KMITLI 4l 2 wui
§IunDnNABAUYEY CLN 21234 fitszua 81-120 avn TiAunfedfl 9489 aondedu
wazduaunenAeALYeY KMITLI ftssim 101-140 aon Feliduafogh 120.50 aende

& o [ ] ]
Au FadrIuaenApAuYes CLN 2123A x KMITLI awisauiis 1ddiu 2 agu fie 21-140



27

ADNADAY LAY 141-260 ApnABAU Tudasidiu 3:1 Taslianuuandressudnenguiifiy

29 (mswﬁ 6)

21gN13AANE

pIgn1sAnNavsINzifomagANauig CLN 2123A x KMITL 1 a7 2 Wy
WefudnisAnnaveuzifameiug CLN 21234 szann 61-80 u indvegh 69.9%u
unzegmsAnravesNzifemARU KMITL 1 Useana 61-80 Tu indvegii 66.5 Tu deoy
AIAaNaYBINIdBMATUE CLN 2123A x KMITL 1 erwisuaie1didiu 2 ngu Ae 31-70 way

71-110 Fu ludasidau 1:3 Taelinnuuandnserinnguwiifiu 21 (a1swh 7)

$1IUNasIoAY

$nunadpAUIRIN IIBMAGANEAN CLN 2123A x KMITLL Fafi 2 wuh §wau
HAYBd CLN 2123A flalszan 11-30 wa Annfeny 1822 wadedu uagdnunaves
KMITL1 flszana 41-60 wn Heunfengd 47.9 wadedu uagduauradeduyss CLN
2123A x KMITLL ensoute1dflu 2 ndu fio 140 wadeduuny 41-80 wadeAu lu

8a5189U 3:1 TnslinnuuaANEINIEHINNUIIIAL 23 (A15197 8 )

d & d =
asiiunnisnana
s ga A » o v ' -
nlesfiduaAanavaINZWBMANUY CLN 2123A xKMITLL 371 2 wudwmlesidua
a o P2 v el
msfAawavesusiiomaiuf CLN 2123A szuim 625% mAeegh 492%  uag
=\ Qo { 'd' ‘é
nlefFuAnsAanaueeu@omaRuf KMITL1 dssuia 31-50% 1ndengh 39.1% &9
nlesiudnisAanavesuzilomagnuanyesfug CLN 2123A x KMITLI aisouia’ld 2
ngu Ae 1-30% uaz 31-50% udasidiu 7:9 Taslinnuuandseninngueniy 13 (

a5 9)

d
nleaidunatnnuazHarialni
¢ o a a A v ¢ v &
nlesiunauanuazHaRALNAYBUSIVBMANUE CLN 2123A x KMITLI %27 2
nuhuesifudilesiFurauanuns nafnllnAvesusWomaRug CLN 2123A dszua 16-
25 % wavegh 21% wesidudnles FunauanuaznannilnAvesuziomeaiug KMITLI

H e = a a Q
szus 6-15 % wdeegh 12.6 % FnlefiFunauanuazwarallnAvesuzieimnaiug



28

CLN 2123A x KMITL1aansauiald 2 nqu Ao 1%-25 % uaz 26%-45 % lusasidu

3:1 Taslianuuanaeseninnguuniy 14 (mand 10 )

dhmiimanrena

ﬁ’mﬁnm?{ﬂéawauu%mﬁqnwﬂu CLN 2123A x KMITL 1 $1# 2 wudnimiin
misvos CLN 2123A ﬁl‘i’mﬁnmﬁﬂdawaagjszw‘in 21-35 n$u Fefldundesyd 273 ndu
wozvimiininAeReraves KMITLI ﬁﬁ’mﬁnm%ﬂaﬂswin 11-20 n$u Giidunieegi
133 N3y $1 CLN 2123A x KMITLI aransoutield 2 ngu fie 1-15nfu waz 16-40 nfu

Tugasidau 3:1 Taelianuuananseninaguwindiy 11( 159 11 )

Thmiinanaade

dmiinrandareduyesuzfomagnuaniuf CLN 21234 x KMITLI 4971 2
wuin‘fmﬁnwawﬁmdae’fummumﬁamﬁﬁuf CLN 2123A Yszaa 400-600 n3u Haunde
manfmﬁnaéﬁ 498.5 N uamfmﬁnwawﬁmdaﬁummuzﬁamﬁﬁuf KMITL1 U5su1
600-800 N3 ﬁfiunﬁwmlfmﬁ'ﬂaéﬁ 6365 nu Fuiminnandadeduvewzifome
QAWauAUg CLN 2123A x KMITL] ansaute1didu 2 ngu As 1-400 nfu uaz 600-800

asy Tugasidau 97 Taefinnuuandgserdnenguviany 258 ( 1519 12 )

Unaimaiva

USinaimduBueuzifomagnaay CLN 2123A x KMITLI %47 2 wud USuia
SnAuGues CLN 2123A Sulszanm 7-9% Saundved 8.56 % uazdSinadariudves
KMITL1 Siszano 67 % TAunfendd 6.52% deSuiadandiufues CLN 21234 x
KMITL1 awsoutis1didu 2 ndufie 49% uaz 10-14% ludasidau 97 Tasiinay

BANANSZHINAGUIAITL 3 (A1579% 13 )

Bnawesndaianun

ﬂ?mm«umu%aﬁwuﬂmmuzﬁamﬁqnwﬂu CLN 2123A x KMITLI $2f 2 wu
USinmweauiaiimunves CLN 2123 Tlsvans 8-10% ffundvegi 9.08 % uay
USinawewielmuaves KMITL1 Fuszane 810 % finundoeyfl 9.02 % FeSum
vouTeRarunYes CLN 2123A x KMITLI musautialdiiiv 2 nqu e 4-8% uay 9-

13% ludasiaau 3:1 Tasfinuuanaesenienguming 4 (a15190 14 )



29

Bnawewdefiazaeninly

ﬂ?mmmmuﬁaﬁaxa1m{1llﬁ’fﬂlmuzﬁmmqnwﬂu CLN 2123A x KMITL1 i 2
wuhSnmewdefinz a1 1dves CLN 21234 sz 47% fAundeogh 5.62%
waztSiavewiefiozaendiIdues kMITLL Silszana 57% Aunteedh 6.24%
USinawaaudsitazaienii1§ues CLN 21234 x KMITL1 awnsossis 6 2 NGy Ae 2-

6% woz 7-11% ludasidiu 3:1 InelanuuandNssHINNguiInG 3 (a15N9 15)

Pnawensa

USimvesnsaveansifomaganay CLN 2123A x KMITL1 371 2 wud1 Sana
yosnsavosziTomaRuE CLN 2123A HUSu10s 03-06 % Sindvegi 047% wazdSuta
yosnsnvesusifomaRuf KMITLI §1/5310 03-05 % Tsundvegh 041% FelSua
Y0INTAVBIWOMANUS CLN 2123A x KMITLI enuisoutiald 2 nqu Ao 0.1-0.4 % o

0.5-0.8 % lusasidau 1:3 lnolaruuandNsEnINAguWinaY 0.2 ( 15190 16 )



















































Jor5aHanINaany

pinmsAnsmuhnsnssnesa ludnvua g vesieutiuazgndai 2 () win
asuauduseninusilemaaeiug CLN2123A uazaeWuf KMITL1 seniednus
anqdaulngfinisasznedinaitaeRuinouaz ﬁﬁﬁlﬂﬂ%ﬁ%@ﬂﬂﬁﬂ%’]ﬁﬁﬂﬂﬁ
¥ genotype wazaglusznitmsilSudliidifuanmuanden (lwma.2527 , giml.
2545 , Scheik and Probat .1985) AANMLAINGIVEIAU uazAnsmensauiinul Wy
ANYULNNAUNIN ﬁq‘fnwswmsﬂszmaﬁ'wmqnwau%’qﬁamﬁq 2 AnySMIIsOUEN
18w 2 nqu ldun (Reuthege soudraie) uay (eudhalny : seudrudn) oglu
Sasrdu 3 : 1 '1Redudainn (discontinuous distribution) FeAOARZDISLHANTINARDS
voanssdl (2543) AfnInsnsenefvesdamiesiinaagnraudafl 2 WSl x AGS
190 ung KMITL Soy Tl x AGS 190 Fuflullamngdedi 1 Fos ngnisusnesnnindu
YBIBUYDILUIAD

anyuensaana , Usuimnsanialuma , dnyazABnNsews , dnYMETEADNAD
&, Sovnzaendedy | dwiinindedenn | veuduivun | wwdozmedhld 1
wn ThndudnuazmalSunn ﬁafﬂwswnwnszmaﬁ’wmqnwan%’qﬁﬁm"lﬁmmsmwn
HundulfedeFaeu (continuous  distribution)  wazfiBuatugy 2 § Fuiumsianu
it T TAVL TR T FL TG EA - RTRER uaxmsﬁnm'i’mﬁ'umm‘?mﬁﬁ:mﬁﬁ?muun
WAUIN (additive gene -action) uazﬂﬁﬁ?mﬁ"hjxﬂuwamn (non-additive gene action)

(NYYY1.2546)



47

ajlnamsnaaes

vinnsnaneuieAnydnyazmsnsz s lugnrauaf 2 nnnskauserig
uziliomARUf CLN2123A  uazWu§ KMITL 1 o wilasnaaesmadsnisaiu aueg
walulaBmsinuas  aortiumaluladwseseundudgunnisatanseds seniadou
NOATNIBU 2545 B9 houliuiny 2546 Namsmamﬁ‘;ﬂ"lﬁﬁaf:

1. 8a31MInIedIvesgn F, wBae CLN2123A x KMITLI fiwufiviauuyifia
VINTUATUAY 19 LUASINATINEUAIUAN 2§ UASHUY epistasis

2. INANUALMITNTTIWAIVDIQA F, WUF CLN2123A x KMITL1 ludnmmsz

T $ dw 1 o J Q" 1
a9 AdneFldmuinswauiugldaaulugde Tudanudulaidge



L =i Y o [ v - = & 1 Y o £ & v v
wnanstluenansnanulidmsunisidnuimenis@nwiviniy ldeugnlviluldusslewisunisen

lidnsdllag viedu BnviwvinudilvidiauUailen uavdesdnsdaiadveaenarsnnaseniiniailuly



L =i Y o [ v - = & 1 Y o £ & v v
wnanstluenansnanulidmsunisidnuimenis@nwiviniy ldeugnlviluldusslewisunisen

lidnsdllag viedu BnviwvinudilvidiauUailen uavdesdnsdaiadveaenarsnnaseniiniailuly



L =i Y o [ v - = & 1 Y o £ & v v
wnanstluenansnanulidmsunisidnuimenis@nwiviniy ldeugnlviluldusslewisunisen

lidnsdllag viedu BnviwvinudilvidiauUailen uavdesdnsdaiadveaenarsnnaseniiniailuly



L =i Y o [ v - = & 1 Y o £ & v v
wnanstluenansnanulidmsunisidnuimenis@nwiviniy ldeugnlviluldusslewisunisen

lidnsdllag viedu BnviwvinudilvidiauUailen uavdesdnsdaiadveaenarsnnaseniiniailuly



L =i Y o [ v - = & 1 Y o £ & v v
wnanstluenansnanulidmsunisidnuimenis@nwiviniy ldeugnlviluldusslewisunisen

lidnsdllag viedu BnviwvinudilvidiauUailen uavdesdnsdaiadveaenarsnnaseniiniailuly



53
Y a
(ONA1IDINIAN]

v @ & o d Qs o A a A ' a
AU duRusmTnY. 2546, USualyeiuiy. madniisls anzinuasenaas.

UHIINABINBATAAAT.ATANN,

metindia weunzd uazgiml yA51y. 2544. ANYAUTNIINTTNLAIVOINANNBIGNHANY
fi 2 NATRANTEHIN AGS 292 Miiufuasaassn 1 uazanansziial. dgm
wawlSyges aednisau auzmalulagmanyas  amdumalulagwse

ssundudigunnisaansziiv.ngamna,

T ¥
N3 Aassil uosAne. 2540, NLUBMAYRT.IBNUMIUTLHITINTUHINA AT 15

ANINITUANSATTNNTIVTUHITIAATINNHEL.

a o & £a 4 <y o & aan o [ o oA a
IYANA Tougninwug uaziszAna astinml, 2529. MslivlaiufjRvasugnves

UszmaTna.ngaumua.

o o P o o/ .4 o A 1 o
FOHNY UMNIY. 2523, WUFAIAAT. mmmmfls.ﬂmzmymmﬂm.

YN TINORUINBATHIAAT NTANN,

unaa adieIBoy LAZIANAIIA I3IUNT . 2544, ANYALAIINITVIBRIBINIMABIgNEY
$0 2 1IANTTHANTININ AGS 190-TUNUTUATAIITA 1 nazaiansziial. fgm
niauilsgenes medndvaau  ancmaTulodninnuas  aaniumea TuTagnse

soundudigunmsmansyiivagunna,

Y- B} = o o o = =)
il Je9z@ . 2544, mafnuIMseTgydu Ta uazesilszneumuniivesuzidoms
Sulsgmuaanaidn 18 mewug damirlSygn In.awdnfivauaue
maTuTagnsinuas. aaniuma TuTadnszsemndudrgammsamnseils,

NIUNHAL.

u9nD UM uITYAesA. 2544, nInszEMMETanduRUTsTnsdnyuzvesfigdis lugn
o - by = A o
¥11 2 uaz 3.igminirnlSaygnn MAInAYaIu AuzInYATAAAS

UHTINBOINHATANAAT.NTUNNA,



54

[ an Y] o a o a a I'd

dnvan 3o lnsnud uaziie Saumnluu, 2533, wdndiesiziems.mainimemaas
mazmaluladeis ausmyasmaas uniingaodeslui Foalna.

[ r nJ é s v A =

Taudng Wease. 2546, msAnuinnudaulugnrauvewziiemauenggnia. dgmiey
YSyanTnmaindveru anzimalulagmsinyas aniumalulagnscesy

ndudmunnsmansieaganne.

e 93y 2526. Anvaizmsnioneanuiuinssunas ludnyusvswanaznandauay
armannselunsliuddeanmmislgnuenggluszivema. rmuelunmisszeu

a a wa A g e a o S o o/ =4 =
yalfiiansivAnAsen 3 a MmadunyaInssusays sandarays (Isitiea)

mnaufsausislszma’lne. 2545, NsasIinanaasinuas:nslszapdnnsisaay

¥ e
HHIYIA ATIN2.AFINNKCL. U, 183-186

auan §azadud. 2530. nsnaauzilismaiion1sf. malndvaru auzmalulad

msinbas aaniumaluladnszeemndudgammismansziivagunne,

Q‘ r
oYAS1 HAUANT. 2543. ArsAnyesRilzneumuatinlsensvewwanzifomeniug
Swlszmuaanaiin 16 mewus dgmienlSyanIn mednfvaiu aus
maTuTagnsinyas aaiumaTulagnszeeundugunmsaransziis

NJUNTAL.

Q‘ L o "4 o
BYATT UAUGNT. 2544, MseneadnyazneRuTAssuLsAnEaY Tunzdems,
Fneninusinemaasumiiung smanfvaau Tudaineds aanfumalulad

wszoeundufunrismanszivngaumne,

Aswathappa, N. 1982. Genetics and Analysis of Yield, Yield Components, and Resistance to
Root — Knot Nematode in Tomato (Lycopersicon esculentum Mill ). Plant Breeding
Abstr. 52(12):10845.

Avdeeyv, Y.1. and Drokin, M.D. 1978. Study of F, Hybrids and Parental forms of Tomoto with
Once — over Harvesting. Plant Breeding Abstr. 48(6):6031.



55

Averchenkova, Z.G. 1984. Characteristics of the Expression of Heterosis in Tomatoes.

Plant Breeding Abstr. 54(11):8499.

Khalil, R.M.‘ et al. 1986. Genetics and Heritability of Number of Fruits per Plant and Fruit

Weigh in Tomato, Lyconpersicon esculentum Mill. Plant Breeding Abstr.
56(12):11138.

Volkov, V.J and Evstaf ‘eva, M.E. 1969. Detection of Heterotic Effect at Stages of

Development Of Tomato Hybrids. Plant Breeding Abstr. 39(1):1583.





