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2.1 ANHUESNIINGNHAEAS

u&%mmgﬂuaqa (genus) Lycopersicon (Greek, wolf peach) 18-10
a%n (species) auwaulaslulan 2n = 2x = 24 anunanssnduTiatuldRaa
Lycopersicon  wilsaanifluansanatas (subgenus) Aa Eulycopersicon W%,
Eriopersicon (funw §nzadust. 2530)

anateiae Eulycopersicon dledaaiuftai (wild species) ﬂmm?cytﬁuih
wuuiiguaneng (perennials) uiiflatianldiniansilgn azlfawsdnduis
qauiies (annual) dnsnzneidleglifan Auns Wuingaacuaulagesuyed
wianuuliay dasenlifintunen (inflorescenced  bractiess) lulail yluies
(pseudostipules) naiissadhg (pigment) lalafiy (lycopene) — uwaranlsiiu

(carotene) wiisaaniilu 2 TRalsud

sy

Lycopersicon - pimpinellifolium - \lunzdamanFinfulunausidarsa (red
current tomato) maflaumanann  dwngudnatsaesalaiin. 10 Naduums
medaudansimaununlddunn

Lycopersicon esculentum §nasviswlaunsidamanaly  uafdueingud
nanstasmaNInngy 10 fadwms unsdawanldugnagluiaiuuasiic 2
tiniianunsanandraiuldignuauidauduulsneiugnssu (genetic variation)
28191391214

' . . <4 = a - < o % dag
anatiae Eriopersicon lufti dnaseseyriviauuuiavanagg anduiiile
o Ql -g ) ] y
0 (woody stem) ¥nl¥anunsousniefinudusniveililuwsiasl uagnaziizd
a P < a4 % y d )
MIEIRNTNN  HARLEALNAARRIARIAIG TRaandn1uaan (inflorescenced bract)
ludiyluifien (pseudostipules) wilseanidluy 4 13a Téun

Lycopersicon cheesmanii

Lycopersicon glandulosum

Lycopersicon hirsutum

Lycopersicon peruvianum



M 4 alnsnunsnaandruiulignassiudussanysalld wavnnelinsesans
dlae Eriopersicon  snunsanandrniuldtuanates Eulycopersicon Tneanda
walafiandeelfifiansnandravazldigniiauysel  TnedBnnsnauiugdnueiin
. .o JRT] . o i (% o .K
(interspecific hybridization) ag¥inlilfignaas@iianuduulsmieiugnssudunie
Tutlsyaqnsatinandieaens
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Win  LAnTesanatas Eulycopersicon anmneyglduun waanfuudadl

P=) 4 dg ' |ﬂl/ -3 ] [ :'l '
nazidanduinnstauLnagquetiiall  AcnentesadauAnstaTuRws 3-5
o a @ v 1 . dl b4 1'%
finfnr  nelwudniifiudeutanan (coiled embryo) NignAeusavsasanying
dmiLLReFuaay (endosperm) WeaLAnTag (GUAN Fmzadust. 2530)

s szuusnidlusinuia (tap root system) fiudeusy wazausondsanagly
Auldunngn 1 s Srsnuforinanizdinendnlgn undamaazairssnuan
(fibrous root) tfludnuauNInUaratasainsNfivAy (adventitious roots) twails
ANasURdNAanURY (nge Amzsll uazaney. 2540)

lu szdawallu@acuunn duwaz@en ludlulusan (compound leaves)
Usznavdoelugen 7-9 lu usazlutenenn 5-10 e Tneedfudug enduludes
daeluaefiluifen (odd-pinnately compound leaves) luflaud wazisauiiawly
savlugeuluejazidundn (@unn Fnzadus. 2530)
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2) determinate fa1siwsemnss  ludneazseswzidamafieannanly
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3) semi-determinate nsayALinuLLANRee HeneeaRiatanan

ude azfuauaiaflidenaniiulnselilizes - waziiasugendn determinate type
g 9 GH v
nsUgnanatudnaily

dananuazaen  deseniluuuy monochasial cyme iimszudnsluvsanss

frufuly dounandunananysoling inasaduazinasiailizaglunandeaiy

wiamaresinentesluwiaztenantsyunn 4-20 aan ndwassdl 5 nay #idse

1=l [
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doundunananziiguag dsondalfewdudmfewsaiiafisssasaanuny
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L=

wnassadieliniely  maumnsasduazasasnavuanauenaiuly  aveaunasas
anasuueamnasiafialdazan inlinsaamadunansudiuesiion 100% (N3
Anysl uazAnLy. 2540)

aunn Fazadust (2530) tAudefugusidamaily 2 14tin fa

Wugduiuiudlseniuan (table tomato) dniaanmisIuIANAUASNITIL
dselemilliun Wugualn Rewldinadauazissivauennis Wu Wufrsasuna
wamefuay CL5915 ualdnsnenssnasuuunatila dnaden Alwaden nagndl
Aunsdn dowiugraidn fesldisznauatmsiiutinu udan Anenvaamaania
Ty U N TiaNRINNIuAdisaLL Feg

Rugdmiusalsesnugnanunssu (processing tomato) ourfiugaien 134-1-2
11 502 Wi 94 uammasin Tasdidnaizduiugagnnieuduiugoulug Avisuadn
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mseangs (poliination) szaznaunasnasdiasindnRugimizainlnfean
Tnefansansluiugranaziufusl fadifiasanniiuseasidndny  drwausilings
o g © 1 < dl a 1
AnuNugaziinliindnfindnldlidupndugnuanmumnasgiu  svaziaaanis

v U v
HANLNES 20-25 JunasiidusauiidnAty 3 dunau Aa

v
g

NSl (emasculation) nasvinusuldieatunun 2 u 3 TevuRgNNgsI
9 97 P ] o o ql (-] o [ dl I
wuauazfaslirussdanetegaluntsfiminu neGuiiviuludanand 2 vie
friBununasnalinaguiunisuaninas arunsaiEursyludanany 3 n1sianiu
gu1saN lAnaaaNaTu wailunisdfiRsinnndulunautineviandansuasinas
lunewdn Taevialusanusnludausndnennlunisvinntiu washnudniias nanta
a 1 o =N 3 L 73 | 0 (v
wsnazFnna liguysaluasisnnuudadealaedanaantauuny 1-2 44 €unmann
deasnduneniduininsdeunardilinny  Avesdinasiadilulivaasdeu Tuiu
[ ] ] v
Wndlanuugilldainana assviuunentaunaninyg 2-3 44 fislinevazenunas
o YV v dl ¥ ‘ﬁl é 1 (-1 o a v 4
niasnasnaningsidnensaniny Fudunsdesiagmuninaasudatug d1din
o Y o ada o o © =l o o 9 ;7 af o/
wiudiull 3EnsianduinlnaniaduinassagaslusunuenadonlnAunas
:’1 & o o 8 o a8 9 -4 ] 2 o o
andunsduinasiafeanainaen azsiasssdalilidanrnsdilduavinugnassiade
¥ 4. = ; J '
i1 TnevialdReumanaunantd iNasslddunmssasimansanlunisaan  seasi
WHEaNlUNITRANNGS ARTTETANALABNUNMANT (120-180 29An) lusvasin
niuaziasiinneguasantsioviiunennndy  insziasduinasdadeanlinun
lanavazinansuansuaaduliifge  fAduiasanusenfivandulivanazitas
v
W ARNUN
maifivaraaungssag (pollen collection) faamuizanlunisifiuayaas
4 T (=3 i A
Ingssiag Ae sywdng 8.00-10.00 1. AenfiuranTiuwsing funAndunenuy
120-150 24An NAUmanAWdes unsieanvdusraasnassudatinluninlusy
dszanod 23 dolne  Weduaveasnasufufadeinunussqgaanseane udatinll
Wuliluniauzdussdsldidniaateyududniugracniuluduazeatnaniia
(-4 ] Q o ] 1 .3 o’ 0‘ - (-3
Mnasnasludusald fnfulusdrsdssinadadinnududuinsluennidan fesiy
2/ di [-3 o v 17 Y3 dl o
vagungsAaeATaLiuaraaunassiag (pollen keeper) hudnasdufinanisuan
A o o’ ) o
ings  daurasaneaseafiusrasangsiagainisaiadini liniaseaanasanasly

fduazaaungs anthsihldusuinasiasalyl wadiufululsonalne lusveznau



inasstnilannududiinglueniageiivaenuazingrs nl¥lisnansofiuavans
mmluﬁhé’unauma;{léﬂ'ﬂmﬁm AFAUNLAZAAUNATANVTNNDUNITAEN 1 54

NISHANNGS (pollination) ﬁqé”uazﬂmmmﬁqéﬁLLﬁmﬁwldﬁ’qawmaﬁn YUNG
Wurngudnans 4 uilmsuasvadaadang anttutiltinnguudaananadin
IAAEIiY azasunasiafasanaanduans  uiatsussqazanungsiargldly
Lmqu’%aﬁﬂmnvi'awmaﬁnmmmé’umquﬁnma 1.5 wudwns saduwnauuald
weannaaAnIwIAduEiauinats 0.2 wufems WesRatuumauingdasntay
wbaenandeaindanaduniissesunauasiifnuldlls Aufulfusunalunisussq
avaaunasdaf naINgssEudng 8.00-11.00 . idenmenfitavsTuudaussunusiad
faunandunanuiu 120-150 e nausanfiudedy lﬁnss‘lnsﬁmnﬁmgm 2-3
ndufaflussamanalinsudn aaniensdldsunsuaudoesiouds anduns
avaaunasfafuuaaninasiadle aosunzazenungsialiinn e lWRamianug
AN WAN 4-5 pansiate uay 6-8 Tasafy Uszunnd 20-30 nasasiu 19InsHan
iz 20-25 Juatinsrieifins Wussey 8 auslels dwsumsnsaunasilszanns 450-
500 siuriepusiadl funansinaaluusiazda SanudiRane 4-5 nasadaudaliss
panauTinaTunnense Welfenmsaauamnaiifesnisindy (Rydneal 2w
R, 2535)

AuANERl TuUA (2535) ndﬁqdﬁqmmﬁswmaumm‘?{mmmu BEILNIN
20-25 asAngaides guuniinansdu 22-24 asanaaides gouunfinandu 17-18
asAgaldag lirssiidunnlussaznasnaswazuenanin ldRndnfugiesnds
doinliiinlenssunalaing wy Tsalulndidusu . luszesnasunas. . Choudhury
(1958) Wfinmsfinmifiaatunisifavd wudt metjauaufsiundeainiians
theazenunasatnetien 48 Falus LLazﬁawvdﬂﬁqmuqﬁsw'jN 18.3-26.7 24"

-

wadas nalfjaudanfiniundaindnaazesunas 24 dalse figaennfl 10 asen

q UG

wades azlfiasunte 84 dalus grumgiundlutladevilenifavinasianissan

v

TRIATRBUNSTAL Imaqmunﬁ?‘;mmmwiamm‘%cyLﬁu’lﬁmawammmﬁqg )
seMdng 22-27 asangaides  gendt 27 ewnaadea  azdlinaldnissanaes
azasunasfaguaransnisasnuintesvaeanassofdias  anseuses
Abdalla and Verkerk (1968) wu'j'm‘j'aﬂgn:m%mﬁﬁqmmﬁnmaé’u 35 @A

adea grungiinandu 25 awrneafea undewmAaziions 1-3 nasede dou



uzdamANLgngamgiina1sdi 22 asrmades gauuginatsh 10 asraaies
azfiana 3-6 Haseda uanaanid Levy et al. (1978) flanunissesansnannials
gruuniigs  Ananeeniyldfunsuauwesznisa¥neld (gametogenesis) gnsu

alcle, o=l [ o o
NY ANMUNTIAIDUTARALNUY (gamete) anAAg mmuazﬂmmﬁméﬁum@namm

N1MANATABUNSSAAGANAIUEAAINATHATES LLazLﬁ@@gjluamwgmuqﬁnma
T4 33 £ 2 uaraUU)inaTsAL 23 + 2 asraidea \iaraning 32 aan Tinnsdag
50 % daunanidfinunasiadlanofusuavesunasiadlafiv 1 ww. 96 men 3
ABANSIS 60.6 % Ltﬂzm@nﬁﬁﬁ’ﬂuLnasﬁqLﬁﬂﬁuﬁuﬁuazﬂmmmﬁqé’ﬁu 1 4u. 25
nan  flnandas100%dananmnifiuunzanlunissanteauioda 2025 8
wades  guugidndntasnaseandy wsithanmniigeassinlisundiaung

FUAn geuardauLaieqaIadygninang

-} [

2.3 m‘mmmummgnuau

TwAna  iwangessas (2527) nanadnmaawilasziuaesgnian (heterosis)
dludsngnisignuaniinnaigfivin nisldusndngs uazANLiaLssingg A
wundsiand Janusiumulsanazinadldfay Wauianes snwinaadng Wy
TWIUATITUUTBIRIUANT HiFRANHIUEAEuanLAZ e BN

mwmﬁmzﬁ’mmgnwau Li‘luﬂmngmmiﬁmsﬁquﬁ'unqsnmn@ﬂmaﬁuq

-] ] Aﬂl ) A' 1 (v dl <l 1

neaw virelulinilera -nisRuAnAMeRugnssuilativag luan wamnmalslalng

o o o o al' di < < Q' o/ -5 é’ s;d' a
nsUfumaiuiTRanadiilasandunansgtuisandurnanunididafinnisnay
2 dl nll ;73 ={ [ o - <l 8 = 0 []
da Tegnuanilfariaonauduss maasgAning Wnanangeiuniusalsauay
LNAY Lmzlﬁé’nﬁmzﬁw] wilaszaunaws (lwang IMagaTInd. 2527)

e o’ 1 [ A [ 1

naEn Auusnine  (2544) nanadnanugignuaNusnsaiilasALe
wililasangnuanannsosfrslelaled (isozymes) dunndviawsi suy@dnlals
lasfinanatiadlu tetramer wsenaudaedule Tushiu 4 1fu wavasuaudasty 2 f
AR A uay B 1ila A uaz B sauru azldlalelnTte 5 1fin An A, AB, AB, AB,
uaz B, fuilu A A, uaz B,B, el lalalasd ewua 30 48in wnl#Tinnssusadn

fuanmuandausine g IaRndaneniugnssuguia (homozygous genotype)
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o <l L] L4 o Uy
fatiauwilasviugesgnuandald 2 wuy
1.9 lug1 Heterosis (%) = Fy- M, x 100
MP

2.9nlugul Heterobeltiosis (%) x 100

F,-P

best

Pbest

dl 8 d'
Wa F, = ANadgieegnuan
Mp = AlaftgaInaud
2 i t II A
Poest = ANLRAZIBINEYERUITATEN

Py 1 S

nsdnananilessiugasgnuaniidefesasiaud ddmiladiasnisa¥is

v
[N o

wugautanssluiunandasvsauiawidliluilssansdon duly gnuanl
AedEfuAean e m"]La'z’ejﬂmmﬂszmns%wumﬂ'@u@zgﬁu wanannil msin
fenedasamiausidunisindrsesdunauan deaziilfifanisnsranadafiuin
Anfintaenaull (transgressive segregation)asnunganiuiilunTigmiunisdn
wanwausilunisa¥reduiiise dqumﬁmmwmﬁmzﬁwmqnNauﬁmmﬁ'wmwﬂ
whausiianige Winiledansaagnea

Ordas (1991) #dhalwaanawisni 4 Usyanns ldud M13, NWD, ASA uae
AS-B unngnuuunLiunumadanniuitaneangide 5 dseaans oun ELHE, GA,
NO, RA uaz TR ldgnuasismun 36 gue TnlinnseunanAnfoLEnnguAHdx
wilaszay (heterotic pattermn) TaeldAnArnuwiiaszfuaasgnuas Kan1sasawL

' ! cﬂ' <4 o d'l ¢=l‘ ] 1 o o G a
71 ANRAETRIAUNURILALNARRETAINAKILYINAL 20.1 tdefidus daunany

llildﬁil

<4 [ & d' 1 d' ¢ L] r o -1 g 3
LAUBITALNANLRARLIDINAUTAUNNANGALNIND 18.3 ulafigus IﬂﬁlW‘U’J'lQﬂNMJ

AS-A x RA flaranuwiiassiugean TnetiAnAumiiessiufiaTeasaasnas

a4 9

<4 1

u,azm'mmﬁm:’,ﬁuﬁmLﬂgﬂwaaﬁ@us@Ltuﬁﬁﬁqmwhﬁ'u 50.3 uay 43.7 wadidud
ANAIRY wazuuziinin Wungugszdfihanla

Wmnind o4 (2536) naedls AnnullassAuaasgnrandn nsinldiie
msnandntuluiaransaies asinliuansinmasine sananldAniaveus ua
navnWansadafansnaniesaglfgniidansnesine iaese Tnsanznag
winiuinuasnandnazanasnn  udtaandasseudnanugiazldnanangandd

v
NauazULII UL LaziFenfnniefina1a9n heterozygosis UNaASIEENGA stimulus
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of heterozygosis Tasnummneaziiuiudunisfignuasuansdneniziiviund
waud wazifinludasandnsmusnieiugnssuseariy
a -v « J 1 o < 4 -
Inen daasey (2526) nanadadnEMTIaNgNRANAsiAilasTAUTRIgn
naNGesialli
1. Heterosis lufafinnsuanseenlusnrauansnsiuldluwdasaiin
(species) wudnalwawan  heterosis  Afufudeusuazddnencaasdning
<4 ¥ ldy < (-3 74 = K [ 7 AI gl! =2 [
ziama sullaunalugauiewdnties wilduounadaduinuinie ey
susneAnmaUzaas heterosis lAawun heterosis aantilu 2 1iln
1.1 luxuriance #uneille heterosis ANEANUANHULNNSRUIUIAURE
AMNLTIUTS
. < N .:; A=lI o’ o o
1.2 true heterosis NNeDe heterosis ANeRUAsUSURINenaln
dl o o A 2 = v &
meludsdastiatfidneneiaaenld  warluredaadufiuans
AnsuAlAuaenua
2. AN heterosis IasiENaNGARLe Arsnsauanssnenziluiawens
13 v
gals Aawanildausnniduiawanvgjnaesdnd
o o o -1 Ag (] Y o a < ]
3. Adnsmaaseyianingaau nudinggnrasdiansansasegauidanda
Waulusvfianudngnuan  heterosis  a¥dl mitochondrial  activities  (glucose
L} v 1
density gradient) WnanduannasAne ety cytochrome coxidase activities
Tudranddiug Ohio 45, WF.9 uazgnuansznd1afiug Ohio 45x WF. 9
4. Heterosis Nazilnnsuamenanmsaiudaniy inbreeding depression
1 Y o n; o] -1 =] Il [l ] =l
NLIMAIRINNTANFLRIGNT IR INUT s e 50% Taanausl uwrignuandl

ANNLIILTININNINaRNLTZNL 91-120 %

v v
P=3 1i/v

5. Heterosis arunsaiindulavslunaniifinnsaandqudu d19lna
sugarbeet warluananidinisnansiaies 1w 419 uzidawmed uazdrnand
. . ai o go ] 'Y [V 1 [l ]
6. Heterosis  Rdauduiusiuauuansnsluiuiugnssuseundtsnoud
Tnenudndrainadsenausdaiugnssuiiuansinerii
7. aeRufnaudasalinasldgnuaniiuanangfinssudnumie  heterosis
Y P o o % a A Y X | o
wanA1eiy  nasisneiugigazlignuanaiaiaotuauet fiuasuaiunsalunig

a4

293F7 (combining ability) 18981eWUG
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AR ianausifinulugnusnuziawaAaziingandugnansifidnun
panfuii dasaniiannuuansraniedadvenuasdnigrwiven (Dvornikov. 1969)
P P & uil L= P
AuAvianaudfinuluazidamd Aa
1. nisaseysiuln  Misra and Khanna (1977) lénasasiunsdemegnuas

28 guan Wudignuan 18 ArandanugandaudWugin 0.42-45.37 % wazgn

1 v
] | 1o oa =

rasdaulunjazgindmausiiudiidie winen argaln (2527) nesauszdama 29
gneas qufinanfugriaud 11 fuf Tnedgnnaseulumaungalniem - ey

W91 25 gnuaniaougeunnndniugnesizaud 1ae Marglobe x VF 145 fiAanuf

wiwiliavaus 64.81 wefifiusl uar dming ou w2536 wudrABAuTadgn
U i 1 () J ' 1 IA 1 !
ranvidarafeTaINaLNLaTAIANAANTaIgNHaNIdanauliandt Tnenudn

AnasTlfiFAngagnPa Early Pink x Great Happiness iy 219.5 iefidus uazld

A J d 1 U
AANgATANAN No.35 x HI TauaadlfifiudtAianugeresszsidems WHaanuuan

i
1 al

3 [ 1 4 o 1 [l 1 A < ¢ J d' 1 -4 1%
pinsanwaud Ae ArfiluuansiSegendeud viawilandiAade avdugnanils

] 1l [ rag 4 v 1 dal 4 o« ¥ ' il
annauiiduiufiaeasiasiugs douguaniilaniuauazlfinaansawsiil
o r:‘ll 4 o 9 o ug o o o 4 [ L) o
Wuie siseasuiliicen Aelulunisdadanainiuggerasiiansnunlunisasii
TalldeIse Ted

v £ 74

2. wsranazimiinug  snsouzdawinus gnasuanlagtiuninndt 10 ¢

Tnefisnmoznaian Innstulsisuysal (partial dominance) fidnsRugnssuacng

¥ ¢ ' 2{ (4 uﬁl 3 e a1 [
nd14 29% gnagndaulug nudnauisuaztivinrastnanassendnsiugraud 60

[ |

e & 1 o 6 ] [-3 (572 1 1 ¥ a or
Wugwaudiduiugralunjuasaaian usighWugHaustauana uglnalAeeiu

9

wakazuIinuasesgnuanayinfifeeiuRugaul (wmen  Ananlw. 2527)
Averchenkova (1984) wudngnuasifiug pioner 2761 x partriot 2170 Huwiin
paNanndrRugriousl AuASe  inwauAsHg (2531) wuda thilnnsraniugarndng

o rcial (KA1 a; ] dg o 1 ] -3
wun;wuwmlmﬂlmynumn Qnmwimm@zuuwunmﬂmaﬂ@ummwmmman

Vit GNNANV, X V, , §NNAN V, X V, uazgnuas V, X V, Sefiumidnsanatiaendisn

AJ ] ] o :' o g o/ 1
wRggaInaud 13.18 , 10.76 uay 10.01 wafidusd usva 3 gnuandaasiuninsie
[ Y | dl o -3
HANINNIMRUEHATINTUNARALAN
3. RMUIUNARAAY  ANUNNTANAFERAY  War’TUINNafeTa Khalil et al.

(1986) wude 3 dnmaciizatuasslssnavaesuanan  udneoiznielTunn

o/

LLaxﬁnﬁmzﬁﬂmumaﬁiﬂﬁuﬁmnmmmmwmmu Nﬁ

as

B INBULATEY (2531)
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' o s < | ' ar o ] o
WH’J']QHNQN Vs X V1 Tannuaswrlianaud lusneza uIunssiatde LATANUIUNE
a 1 f

piasiu 29.90 uaz 21.48 wefidusl daudin 2 gnuanlifinudsuwlianausludis

3 ANBOLY

<

4. aonwee  gnuandoulvn/faninnnegeln  awnsdusne @
adnianefioviang ey saanAa  lafiseeunn uarnunusiausanszuanled
(Avdeev and Drokin.1978 ) uazindwe o dy (2536) wudrawanainainuwin
a o o o o ] 1 2 o 4 o gddo ]
RanduRuivmisuaniudtuwusieds  avundrwa lunisAndeniugnaiatususa

o -4 A’ ] J o
degeaclinnundreagamlifunnaesliansuintuuazdadrmadasasinling
W
faumiings
5. NNSNANIEINAEARYERYTRY (pollen tube) WLdNgNAANNENTINITIENTBY

naenaranusngIndfugaud (Volkov and Evstaf ‘eva. 1969)

q
v

6. ANNINIBNNAR UninduazdnsIMsnala wantesgnrangaulng il
fM3N129BNTIRUNGARSTERTINSIAEE U InTassugaugInd ugHaud  (Volkov
and Evstaf * eva. 1969) aaniugniiluadagnauandaniviisaziivlafiduiaanusan
g9 assgilunissennaenauiviinaauaziminuisassiundrgeandviens  lne
anzatnsgaihuinuiessiuaziisam

7. angiuien  Iagfiansainann S uiuiuAusieaasan Auiaagnuawsn
< o -=‘i’ 2 < (s | ] L4 .
Teanwazilgnauassurategd Anisdnuuusnysal (complete dominance)
doudnErawINiuRLAiNAAen  AudenanuIuaanian  gnasuANlastiuuane
Ainisuanseanuuuuan  gnuandinlfandndandiwugrawilagfiansanainnis
Aanausn usrgnuasBliaannisuanfuiusriainandslssnugraunssaasla
anunsawiufeslFneunausl (Khalit et al. 1986)

8. AnuAumMulsaasiumMusnMnuIndesdlitiinvan  gnaaailday
% ' [ A v ¥ o v d' ] y:r ] ¥ 'Y
Fruniusalsauwazufusalfidaiuaninuenfanilamunzanldneusissasiundd

. ) i IQ g
Tesi et al (1971) wudrgnuasgesnzidamAazsnunulsadeafiinannian

. v egps z = a v 1 ' t < Y
Fusarium spp. Way Verticillium  spp. uazidauvaiiFaldfndinend sandesinu
mulsn early blight gnrasflianRugnansfdanusunusalsaluludifiie

.&' . Ld 14 vv
A8 Phytophthora sp.aziipanssinumusialsaligaunniy  wananniidasnm

i 1 i - z -4 ) .
nuselsaludrefiinaanidalafa sruntuselsaldihauelas Meloidogyne

incognita 'lge (Aswathappa. 1982)
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9. mardnsan  SwdgnusnazlfuafifanavtetminalndiAnetunasas
wausl wsieusunssiasunnI N uiHausl Namammmmgnmmuﬁ'ﬁu 1.21-
189.60 % wilewaudAl¥uandnn (Tesi et al. 1971) Tnefignuauiisruaunasiada
qa‘%u 'Sﬂuquﬁﬂm@nsi'aﬁ’ugﬁu (Aswathappa. 1982) WAZATUAUNAFINHNINNIINE
wsl (Avdeev and Drokin. 1978 ) Dauddnszsunanfnuesgnuasazgendinaus s
Tunaclivensifdnsnzsumans | anmuratlussiugy ASNARTINTRIGNNAN
azlarieainiaws uinsnAntesgnrAsazgIndiawinin dwaudidneesies
visanawinaInuusssingiy (Shevelev. 1978)

10. pudlunan (pH)  gnuasgaulwgjasdl pH findaveusiuansinBina
nenlunasasgnasafiinnndaew  usgfmanuinanandunsnseszdamety
agivduautatnnalune  neziBunangnasiiludesntelunasinngnludonsas

Lﬁ'acm (Boss and Kochneva. 1972)

[ 4
2.4 a9ndsznaunisAinigluRaNsIaaIwneg
a o ey ] o e & - X 4‘
lﬁ‘mmmmwwwmuu umwﬁuwuﬁm@mﬁmu Iﬂﬂﬂﬂ’)']u‘ﬂuLﬂuﬂq?ﬂafy

-

k]
<l d‘ a 73 L Y] 2’/ v P L ¥ <l '
delanamsdlaifinacanfeulivianmsiy aunfeuiiliassastiaamniligs

] & H ¥ od ¥ o o PR |
ndqanantasit  Wwinfigadelianenmadluliviresnsisvme liisiuad
ﬂl = :’1 ] ) -1 L4 Ad' < t o dl -
wiellil o Agunnfiiy - douninviasesudawiiiaeaduaianiihssmesan’y
13 = ’ 13 :’; o o aa [ I3
wnauda  Fendt sawdviwue (@namn gauslnsmud ues d8eq  Saunduwd
2533)
BYATT WAUGVE (2543) WNsANENALsTNALNINATLNNLISTNN TR INE
saawaAiulseniuaaRaldn 16 areiug aannisinssinlefiduiseudeaes
nanzidawmAnudn danding 1 Dulefifufresudeionun 28.41 ulefidus sassn
Ihudamnsyiiar 21.44 wlafidusf CL5915-223 21.43 wlafidusl Ranfind2 19.30
wlafidust CL2731 19.14 wlefidus 8anfind3 17.37 wefidud CL5915-153 16.73
wWeiidud CL5915-93 15.62 wefifus Tsaia 15.35 wefifusdl CL143 14.40
wesidud a1 14.31 wefidus CL5915-206 12.98 wafidusl Bangnnas 9.68
wWafidws Aangnena 7.51 wefidud $111 fBinauaswiviinuaedenign 6.10
WeRldus uazsiasn ayas waugns (2544) fMIANENsENENEANIRUgNITY

usdnwnurluszdama fugaianseda 1(P,) ussRugaaniing 2 (P,) Usingdiua
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¥ '
uzdawa P, fiffinnureudsimunefagugana 29.33 weafidud samaunfens
uzdewd P, Bc, Bc, F,waz F, fiBumrawdoivunia 20.10 27.63 27.23
26.65 waz 24.73 ulefiduimaaidy nisirmsinanaaamisadintsingdn
[ 3.’, < o 1l ) o aa
Punmuresdaionan essdamannaneiud lddaouuansneiuniads uan
dfFururesdiinanlussidomaiulseniunagn  aziinnifeseududed
wireagudsansuimeineaniiuda aglutassyuing 24.73-20.33 wlefifusl vidadl
W lunagegans 70.67-75.27 wWefidusd usy andiil [eazh (2544) wudn
Wufangnens  filfinnsewduimungafign  sesasunAewug CL 5915-93
CL143 Tamitr uaz S112 FeflifunomewicduBuagdmslfuzdamai 5
H 14 ¥

aneug difunnmeswdfazanesilduaziBunoninnnasaadedgs

Bunnudwianun (total - ashiinrasawnaiiiusislssnaveliuvisdivaent
(inorganic  residue) wasanTenlRassenauduyiad (organic matter) ganelil
wiaude Bnoudwildhisuduwiesiiusnslsznevefliuviidnfedluermaana
W insrzanafiunsdausesdhmeldfiasainnissune vsedinlfisenszadnedou

Qld' b74 1’4 o k4 [] k% 1 ‘;‘,

dszney  euuginldinasdesiinualitiuewmazBunostiarunsassdnmn
awrasasunetdald  eawnsunerieffifiunaadsnnifiull  anqladdlug
¥ dl g" (] :’, or [l W 14
Aeanis  Ldesanndivdneawistugniaany  nseaenmsiaatingldiiuga
arurmalflunasiiaseirnsinale i Wavianus whiisvaneunld asnsdusing

174 dl iﬂ’ 2 dl 1 ’0’ < o k74 :’1 o
1aufifiazanain whitbiazaneinlunsa lwnasdiassfndanowaaluanmssia
agie duilureuvadlfdiliinldutouudnainaounn  ayss uaugns (2544)
AnufSunouiimundsingd wenzdema F, Sl5uauinivungegane 6.96
wefidus sesasunfa BC, BC, F, P, uay P, fifunaudfisvundn 6.89 6.44
5.61 5.33 uazr 4.97 wesifuimuasiy uanviranseduvizdniletlunauzidoma
fudsemunaan Wufgnuanfivue lduidilSunaudiansngeunnndrfugnaus 3
gnseiiuvidimaniaziuansilfusaniddrysediding

Fununsavisnim (total tittratable acidity) A%13ilunsaluanwisiiuilsunn

4 PR P [l - a <l o o o4 o
naavianunndeguawisiinsaduidd waznsnaluvdd Taluiaasfuulsllna

18nte9a s lunsdaszinealuatmnsagdiassiduanagluuy 1dund Bunn

v 1 1
nsaviauNe Usununsafisuineld iSunnunsafisainelalld nasdmanilunsautly
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ANSEDIRINNT NIABUTIFERNL 1% NTATGFTA NIANNAN NIANTNTIA LAZNIALEE
pefila weadnnTiud (Shane gauzlnenius uariiBen Smuntluud, 2533)

< < g N N < ' o o 1 o < o <

nanduvisdl (organic acid) HprudArysiasdrRreeausdama wazedl

o o 1 L= <l iraio [ < |73 ] & oa
AnusnAtysiantsudlssl nsnduviddndndglunanzidamea loun nsndssa 0989
A9 N9ANGA(Davies and Hobson.1981) 1iunmunsaraswralunzidamaazifiugs

{ ' < o
go s inaGududany uazazanauiionagnifinil (Dalal et al. 1966)
o © o v © F7d ndax

Bunmnsalinaugdny inszdrflFuinmnnilfsagnsinau wazainseany
189 Bohart (1940) wud1 YiunnunsaiiansuadilBunnaunntudauiiusnman ludas
1 -#'d ] ] 1 [ A < ] ]
Tvsewmafawnindesinedug) daunaiuinanansidamaluszazsine wudn
‘Lﬁmmmanmnnﬁzﬂz‘lsimnﬁhaﬁu (Al-Shabani and Greig. 1979)

a o o <4 s L7300 [ G o ddlb [

WA wanzdewmadalidniunaedfinfivinddy  Bunnsaues
restinlunaunnsneiuly faus 5-70fa@nsusetmiinuasn 100 nfu Tudaus
#ug (Hobson and Davies. 1971) 1nusiinauriiBunmunsauagpasdaifindy uazd

3 = { ¥ .
Bunnugegalussasnaunuaasgni@uaasiad (Dalal et al. 1966) uananil fany
diuvdawangnida $1Bundnndudgandanaiigndandn (Clutter and Miller. 1961)
W7 R9RLR (2544) FmsnaaaInLg anewugRaniined 3, aransztls 1, CL6046

o o <

S111 wag S112 MMmudluBunnigs Teuzdans 5 anewus J8nsnnsanurica
L} T

9
<

[ o A 9/l o = = ' ]
waziiuineslusvazgnuntini Asdaaliflfunafndudgs uacilseeusiie s
wamsliiiudnguninaesuzamangnifuiiaslussasnaundadfiden Wanagn

= v ] <4 P 1 v ¥ ' < <4 P 1%
AzinnnwseandNanziawATUsesIWgnAl  namAenauzidameTignansiy
fffunadnniiudunndnanzidemafsgnatendainnanfuies (Scott and
Kramer. 1959) wafiflunseunanaudedl Banndanfuiluusdemaignansi

<4 o o -3 < < < a o T 1 o
wazHauziIanAgnatauseanniIsiiuineallBuataludliunnneiy
(Brecht et al. 1976)

f,’ cda o & . g dl | !.', [ ]

WIANRTAYINA (reducing sugar) smanwuluenwisineluluuananles 1y
wwnnaersiilua nglng Wealna unulua uaznuaalng lawsaanlsd 1y tana
wanlng wealna uavglasa (@naoun gauzlnaniusl uazliBen fmunthuwd. 2533)
Punasimnaievnneesusdawafiaglssinn 1.5-45 wefidusirasiwings
ety 65 wWefidufisafunnraudsionmn Teimuniumimiadsenyiae

o

Py A:JO { o
farf NdAnyuaziitfunnnnie A-ngalas waz A-nglag FeinlRuauzidamatis
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F1NH0ARANAN _HIZDUNMNANTZIN ;

3 | - a & - 1 '
#3211 (Davies and Hobson. 1981) tauriastyiiulnaziiBunnuinmaiisauetig
wn uardedunanudnFunonianslunsusdamagnanas anziuinm 4

gy iiviamdsniafiuiies (Winsor et al. 1962)

00679



<}
UMN 3

38ALUUN159]8

3.1 qinsal
3.1.1 aunsalluwlaslgn
1) wAnRuduzdama 4 araud Liun
- BnWind 3
- KMITL 1
- CLN 399
- CLN2123 A
2) fenafuazileduvad
3) annafinldlunetidnlsaunzunasdngiie
4) Lﬂ'émﬁ'aéw%uﬂqnLtazﬁqiﬁnmuzﬁ@mﬂ Liun nszansnanasin
fheda aey theatn deunsudu wiadleviven dudn
5) aunsaldwiusatuiin 1dun ayn Auae lussin  efuwns
wafille ardadlilas (vemier calipers)
3.1.2 ginsafdwiunsaageufnrnizniuniaasnansiiamaluia
UfjiAnne
1) wanzidewa 1fun Banfine 3, kmiTL 1, CLN 399, CLN 2123A
2) anaedl dun Todenlansenlsd  Wuerlsdu  nesuesmeiln
Tonaaliiuandulaflues nsmamvealwsn needfin taeuluanfuen  1esn
uen Anglas sulalaalmpenanfuan  eedidefdanln  dulalnalafeouda
wa wenludenladuen lolnfaulalanauendiun  Wlunadeslnfeunfinem
lnioBaBnes  gnsezanernuzdy  snsazanensminde  leRaueaneded
néiu
3) wiseaufasing 7 Wud  flinef  Tasm  Tm nsvuenans
WaRANAREY T9ATUINY dfquusIANandsT  usenven AMAMZTE  NIIENsay
4) qunsafiu 7 W umBiselnfmes (hand  refractometen)

aunnlnstiinfimas (spectrophotometer) LATasdAA NS  (penetrometer)
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04

gusruANgungii(hotpack) gaw (hot air over) WK (muffie furnace) 1A%R4

G 9 9
'

felwihadreaziBaanaiion 2 uay 4 fumis - dreitrouRNguugd (water bath)
LLBiuLﬁﬂua'uﬁmmg'm (color charts) 484 Royal Horticultural Society (R.H.S.) I
¥ , & , . ,
AMAINTY (desiccator) nsvilaswiAdNaTy (moisture can) AZILUR (crucible)
o Y ] ;7 a o o v
wsaelli mIzunssfeu nsvenwnses dhnses eglidfleavless deusas widing

UM

3.2 98AIUNNS
3.2.1 uilasilgn

1) MsaFegnaansendnsaneiug

g

wuiafugusitamasutlsenruanuadnostunatssasiuans -

9

Wugul (inbred line) ﬁmmsnm‘écytﬁuimlﬁ’mwﬁmﬁluﬁqaﬂgnu@nqq 4 ane
Wugldun Sanfind 3, awmnszaly 1, CLN 399, CLN 2123A  wmlgnluulas
nnaed illanydamefianen Tmeimiusendadauasnsnmutonn ady
vauslldguanfioan 16 aneiug uﬁamnﬁu‘éaﬁﬁmﬂﬁuﬁ:wmuiuaz@:Nauﬁ'aéu

16 aedug  dgnuaseuluulesgnuanggnia  21surun1sNARaILLY

9 U4

Randomized Complete Block Design (RCBD) 3 41 Taeigsufivdasys anesiugas
5 Fu
2) FAMsHALIN&s

]
=

o . 1 i - i
NITLRANADALLA L@@ﬂﬂ@ﬂﬂ@xﬂquluquﬁ:ﬂﬁluﬁ\‘]Lﬂuﬂ'ﬂﬂ%u“ﬂn@ﬂ

L

o ] = o o W o 1 <l o
Wﬂﬂﬂ\‘il&l‘u’lu ﬂﬁ‘lJﬂ‘aﬂﬂ\i‘ﬁu’dqu"ﬂﬂ\‘iLﬂﬂ?ﬁ%&%ﬁ&ﬂﬂi‘ﬁl%ﬂﬂh flamanuazal

ingssafiiddanden Srdunasiafuasnfusemiifinies linasldinszduinas

o

Aaguan wanifiannsuasingsiseuFasuda

174

o tﬂ‘ L= & v 73 = 1
msnaanasiay  laidanaanlduda i nAsdaneunandnee

UG

< o : 4 & a o Y 1 o 1 v
NIAABNLLEINAANINNNY "i’]ﬂuuq\‘iﬂ\‘lﬂﬁLﬂﬂ’a‘ﬁlQQﬂﬂﬂl‘ﬁﬂNﬂ’a‘%')ﬁﬂtﬂlﬂgﬂﬂ'ﬂﬂLﬂﬂ?
o o yg A o o/ [Ty o o 3 ;

nANeE LW?’]Z@’]Q‘VI'I.LWIHW?ﬂﬂﬂuﬁ%ﬂﬂﬂﬂ‘iﬂuﬂﬂ mmsnamnmlmugwu

NITNANLNAS NNTTaaNLnas1uga9 8.00-10.00 ¥, WazRBUNEIH

YL P ala i p o < o v 3
Fd‘ﬁ\‘lNﬂ‘ﬂ'\qu‘?@ﬂﬂﬂ'ﬂﬂﬂﬂﬂqﬂﬂulﬂuﬂzlﬂq"] UULBALNRTATILNE ﬂ'ﬂﬂﬂ'JQ 1 ﬂﬂﬂ""!%l‘ﬁ

U

naniunandulield 4-5 aan 1auile] way 12 man aenfludesdanaly  ila

naNaTadeuiineTesuidgune
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mMafLuAaRug  nfannrasudoilszanns 35-45 Junansdama
Azgn unafgnuiafismain 24-48 dalus &radantinlidleneanldmunaniuils
wislfudie Fuldgananadntiantin weutaudededuuidurenials
3) nstgnuaznislfiiftingednm
Ugndnuau 16 aneviuf 3 9 Ugndnay 10 #u quifivdeyadruay 5
fivs e
nswieand diudngnuasdadl 1 uasiugvau wzlunszugnanadin
neneamuiaiflung uentlestudan dedundriiluddsguandanstinangag

qananadin lnelddanign Auvsederan dasndau 2111 Aanuilenslugas

9 4

o L7

10-52-17 9n 5 'mnwmﬂﬂqnluu,ﬂmmaml,ﬁ@r?funé"\mq 25 3y
nssisELLasilgn 1nwsfmﬁuﬁﬂqn ﬂ%’uﬁuﬁﬁmuﬂmﬂqmﬂu 3 dn dnas
16 uilnstiauaullastiae 1.5 WS x 5 RS sytveswingdn 15 lms e
szwdnutlastietluwsiazdn 05 wms  wizungagnlunsiazulasdasfievey
SEMINUDT 80 LIURNAT EUINAL 100 URNAT Uneeg 5 s sasfiunqusas
flayada lagns 15-15-15 dmgn 70 Alanfudals wesulleudamin 50 Hlanfu
plals
mafiRtingdnm mdndade yulau whmssn Widewddn Bmaenilas
fundndAngianisaINany
322 Hewlfiims nnzdemaiiiuanuladusrazgnuas anfisasiite
agaanaden  EdelilEimsinsldinsdemaiuiFlufuduie fenmgiion
N1 -10 asrngaidng enganisulAauwlamasdaedl
35N19TARATNIIUSUIUANNINIBIUANER
1) 1unTaNa (fruit size) Ineldinafillandties damennndrauay
AYNENITRINS
2) gil#ana (fruit shape) lneflaudnsauzgianaluniideniaudn
uzdamaianisdn sasauan Fnzadus (2530)
3) @Rawma (skin color) Tmﬂlﬁ'uﬁmﬁﬂuﬁmmsngm Royal

Horticultural Society (R.H.S.) iiaiflauiudnanzidawme
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4) AoNuLwie (fimness) Taeldiraasfinlnsfimasinuseinuaes
ieideresmauzidama 'L‘mﬂmsd;ml,m‘lﬂiul,ﬁ@ 5 afvseuna Swisendlufosy
(Newton : N)

5) msnnzimBuinmesudsionn (otal soluble solids) uaz
AAAY (moisture content) vhwanzdemANRnnasy uazgarderinminasiu
nszilasmAredufiiuntsaLuass LT TnuteN ﬁqwﬁﬂtmﬂ'l,ﬂﬂuﬁqmmﬁ
100-105 asAnaaides w1u 3 falus Wadanizey Theaninddeefildlfidulule
AAALNTY %mﬁwﬁnﬁq‘lﬂﬂugﬁumﬂqﬂ?ﬂfau‘l,é'ﬁwﬁ'nm‘?‘i AL e us
anauderionan (AR Seazd. 2544)

14
ninuzdamnAeLILts x 100

iafifuiuadiananun
UIMUNULTRNAGNAU

100 - e fgusiaandaianun

d X
e fgusimanuTe

6) nsAszimEunonduls  (fiber) MNaNzE@amANININITT
;/ io’ % < 1 a;ll d' 1 g ar d| ]
guisimiinuzidamaldlunseilasmnaouduiiiiunisausaznsuianinNiueay
leriigning 100 asAaaidaaauusiiaiin Sunvinuzdameuts 5 nfildly
MagUTay RNasavaensaniuzdudadie 0.1275 Tuans 200 Hafans fuww 30
< dl = ] { £73 173 b
Wi iaganeaflulamsauasllsfiv werannseniaan nsassrefinsas §1enan
¥ g ¥ ’6” ol' 1= =4 1 [ t
retinfaunane AR aunsislifinsawaeaglunan wnanndusslilugangilauy
ludn Hasavanslnnanlansenlafidudy 0.313 wafuaa 200 Naaans §19nn
k73 o b4 | = i :" 9 v b7
28nanENsas W IANREAIE 30 WIT NTRIEITRLAILANASS KEVRIIAZNAAE
%’ v 1 r Y ol <& ] oy P Y (7 (7
WFauauuiladnldfininaudeay nnannaduasluzealuBndrenindaeansazane
P v v o o v v ’91 91' [l 1 1y = T b7
- nsan@adndu 1 Wefifud udemusesunFeusuniladthifinsnvaeat d1ense

1 < 4 Z a o axd ‘." o all <4 o o
ARELDDTALDANNDEDA 2 ATY LL@Z‘Lﬂtﬂﬁﬁﬂm‘ﬂ?ﬂﬂ 3 A9 mmnwma@h&mhﬂgmm

b

frunseuuasnsuihuinuueudedauiinndnsasiaetinfeudntien  udath
layfigomg®l 100 awades auldtiminadidaniminsamninuidivie
snnliisnsalumeniioumgd 500-550 asraades wiu 3 dali vieau
nspfelfidndane ddesilfiduilulngaaanidy formmind@lg Aruenmin
Wunnuduleaingns (N9l Reazh. 2544)

wefifufidule = shwindh  x 100

YaninLfanan
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7) nsdaszinaBunnsaacudiazanesnly (soluble solids
concentration) thranzdemAsnsiantstn udaialneldumBiisalnimeFimion
viluaisnd (Brix)

8) MsAAsETNL RN ansaRanLn (total titratable acidity) Tnedes
adszdawmafituld 50 nsu 1lutinines wasingu 100 fadans Wuriufanuls
Wity nsasdanfinnsas Sidpthusdewa 10 Sedans aslurangilany weauan
g1du 1 wefidud 1-2 ves InmsminuzdamadoasnsazanelnAeslansenlas
smsgudiudi 0.1 uafues aullsnefiilasisazatefifauyetelias 30 Fundl an
PFunuarsazanelnfeslaasanled Auanmlefidusnsadiauilunsadssn
Tnel¥gmslunisAnueniaas A.0.A.C. (1995)

wesiSuinsatenun = Buadadeylansenled ®a.) x ANduTuLes
Taide Tamsanlad x shvidnluanagesnsafistn / dwiinsastis x 100
ﬁwﬁnimaqmmnm%m?n = 0.064

9) MsAsTIuaAnRuE (ascorbic acid) Tnedemandng
azidawmanduld 80 nfu ldluiininef Wunsainanneanadaerdan
(metaphosphoric acetic acid) 100 A8aans Muvswiaaul#idniy nsasseatdnsas
Uilmsn 10 Nadans laluaonglauy udelninsmsasansavarelanaalsfuanduln
Fuaa (dichlorophenolindophenol) aufqegfidieaisazanaiifayatieden 5
3w anBunnilnasalsiiuendulafiuasfnwnmdaae

nsvn blank Lildsednansdawa nsthilnnsauinediesdmin
(metaphosphoric acetic acid) 7 Nafans LLé’q'lvxwwm51’0%’1&‘@:@’11&11@%&5‘?41&%

-

=

Bulaflues  audsqagfiliaansasaai@uyatnslien 5 W anfiunlaraed

|
weadulafiuea AuenAnede Awansnliundnfid aeldgasiunis
AINNTBY A.O.A.C.(1995)
faAnfutesnsauasaaiin / TnAunzEama 100 Jadans = (X-B) (F/E)
(V/Y) x 100 angme
X= 1Bunnmesansazantlneasliuasdulafuasiidnmsaiusin
A uzF o (@aRAns)
B= 1Bunnsedntesansazanslansalsiuesdulsitueaiildlnnm

Aublank (Nadang)
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a a o

F = fisdnfusesnsauagmeiinunmsgnu / asavanelanaslsilues
ulafluea 1 Nadans

E = 1Bunsansneiild (Haaam9)

V = Bunindunz@emad i nmsn (NanAR9)

Y = Bunnsnsavareiaanild nnse (NaRAR9)

10) AsAATITHMNLBINRNANGTAREeA (reducing sugar) lasiaw

1 J
of

urdamaiigmnd 60 asrnigadon auuainunlfasidon fuimdnun 0.05
nfu (Faasnueas0 wefidus 20 Hadans Uatnnaussesagiifiasass wiam
wnaufigmndl 60 asraaEen ww 2 datus weinrlangsynT 30 Wil daldiiin
UPienanysad Aaslvdunsasdannsansnsanied 42 UfinBunandu 100
fedans gaarsacansianald 1 Sedams tltAameintinansiRedadiania
Nelson' s reducing sugar (Hodge and Hofreiter. 1962)
?ﬁms‘ Nelson’ s reducing sugar

liasazane 1 Raaans \Ra alkaric copper reagent 1 AaRAAHN
14 water bath w1 15 Wi uwdaudluinlve Ga arsenomolybdic reagent 1
fedans \aehifinznauazane Wuinau dsnBinandy 12,5 Sedans Renela

] o

gamgiitias 30 wneurgadLuAs (absorbance) 11 500 1luLuAS

U
1

Agaduuasiildizauiieuiusaisazanannsgiu  D-glucose
(randady 0.01-0.04%) mannsAwasesiivsaenilufiadndy D-glucose/ NN

minwiviraAalanans

(=3
3.3 MSINULAYS
3.3.1 mafiudeyaluuasitentsinszinianainsns

1) Aonge  TaedmduauRiunsainiauuseaufiafutialareaasd

2) nsafy dapanundegegarassensiiuauiiung -

3) whgudnansdndu Wnefilleanfaillefiasdulegeanniionu
10 LIURLNAS

4) Wil Iﬂﬂm‘a‘zﬁmﬁuluun%mﬁ%ﬁqé’uﬁqmu 10 T dhunda

fuiiludaeiedes area meter §uL13100 AREA METER
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5) sty laemsthenndnemeglivlunsd@amaudasiug

6) RMuIURaNFate WulIvIUAanluLsada

7) A uuRansafl duanuiunenianualuwiazie

8) AUILTAFABAN TLINUIUTANINNA FLARLFIY

v 1 v 1 4
9) WNVHNAANERFAaRY (NFN) TaluRnNARAATINNATLARTFY

10)
1)

i
12)
aan 50%
13)
Fugmaving

14)

15)

3.3.2 maiudayaiiansiinszimnaniluiesifiFinne Asid

HARBAY NLRNUIUHNANRANINUA T ULARS A

UNMENFBNA  ATUIIRIAUNMINNANRRARAUNNIANERNNIRN AR

o o & o d' .
AEN1TRNABN (ﬁ"ﬂﬂ'm) AAUUNNIUYNIABNABNLINURSAIEBBN

nﬂvdl-a

~ L o/ 4 =3
angnishiane (§ad)  anduinduRnpanausnLAZIUIILNG

v
wafidusinisiona angms SauaunaTansa x 100
2
ANUIUABNTINNA
WafFuANNAUNR wazHALAN

¥
g

1) 9uaHgs (EuRmAT) danuee andatiedanerauasduringud

NANNA

1 j - o7
4) ANHLURLLED (361)

v
-4 &
5) Bunutesdaiann  wazdsunumnN@

6) Wsurnudule

7) Bunisesudsfiazaneuinls

8) UYSu1tuNIATIIRIA

9) 3undmfing

10)

131104 reducing sugar
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=Y o Qaa

34 NITIATISRADYAINIRDA
o s dl dl 14 a a ] . <l J d' o]
mmmaﬂ*n'lmmqmmwmwmnmqmmnﬂ LL@ZL‘].E‘FHJWIﬂUﬂ’ILﬂﬁEItﬂEI’Jﬁ

L.S.D.(0.05) uaz L.S.D.(0.01)

L

Wanasaunanisiiameidayaniadiinuds Rannsasfianauansteiy

agaflifadrAtyniealiil  AviinswAtruBAuIeIgnustuitanausifiandd
(heterobeltiosis) uazmwﬁwimmgnmumﬁ@dqmﬁﬂmmuﬁﬂ@ (heterosis) 1ol

Haunns Heterobeltiosis (%) = (F1-HP) x 100
HP

'
or o A

HP uArreenausilAndnaniRguil

Heterosis (%) F1—-MP) x 100

MP

MP iluAtieftgeanaud = P1+ P2
2

a o a o
3.5 sTESAIVININIGIAE

Ul 1 ganAN 2544 - Jufl 30 rfiueney 2545

o o
3.6 A01uNANTUUNU :
Wieniulamasesuazfaslfifinnsresnainizan  auzmalulad

NIFNHAT mmﬁ’ummiuiaﬁwsmamné’ﬂLﬁ'ﬁﬂmwmsmmnizﬁa NIUNNNUNIUAT
9 9



o
Unn 4

HANITNANaY

AnnsAnANIALAUTRgnraNTilaAneReaus (heterosis) WATAANNA
iugBsgnNaNIilandanauy (heterobeltiosis) WUSNHMUEAMARIAULNIRN MY

4 ) :l’ 4’ o o L) o ] g
UnegnsNiniy Fefansanludnmnesine desielilil

L
1. ANNGIAY
annasAneIiugnausinudriaonugeafesiidia CLN399 109.220

= «,

URUAS saeasunlsiid CLN2123A 89.36 Laufiiums Ranfind3  83.18 wufiums
wazug KMITL ﬁm'\ugqrﬁ'ﬂqﬂ 70.08 1auRLuAT muv;]'muﬁﬁmqugamnﬁqmﬁﬂ
ANANITNIN KMITLT x CLN399  141.80 L1ufilums sasanlain CLN2123A x
CLN399 13211 aufiams CLN399 x CLN2123A 127.48 iuiiams  CLN39O x
KMITLT 124.18 i1ufiains Rnnfing3 x CLN399 121.08 wawumums CLN399 x &
ANANE3  110.75 wuRiums CLN 2123A x @a¥ind3 99.06 Lrufiums KMITL1 x
CLN2123A 98.53 \iuAluAs CLN2123A x KMITL1 87.01 iufising Aanfine3 x
KMITL1  77.81 aufilums - RanAiIng3 x CLN2123A 76.86 LqufLims wazenan
KMITL1 x Rnnfine3 flaaugesinga 76.80 iubiams
annsAnEmAuTasgUAweAeRT B WA NudtArANTLFANg
gaAa KMITL1 x CLN399 58.26 tilafifusl sasasunléiur CLN399 x KMITL1 38.52
wlafidus CLN2123A x CLN399 33.04 wlafidusl CLN399 x"CLN2123A 28.39
wefidusl Aanfind3 x CLN399 25.86 1lafifusi KMITL1 x CLN2123A 23.59
Wefidud CLN399 x 8a#ing3 15.12 wlefidiusl CLN2123 x @anfind3 14.82
wefifud CLN2123A x KMITL1 9.14 wlefifusl  &afindd x KMITL1 1.54
wefifud  KMITL1 x Ranfind3 0.21 wlefidusl  uasgranfidiAnanuiisuaes
gnusuileAiafesasiewifingniie Auasdaniindd x CLN2123A -10.90

o

RIGHE

<&

nsAnEIANAINTRsgnaauiiandateul nudndnaniiliangegana

KMITL1 x CLN399 29.90 itlafifusl  sasasunlaun CLN2123A x CLN399 20.95
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wefifusdl  CLN399 x Rafine3 16.72 wlefifusl  CLN399 x KMITL1 13.70
wefifusl  Aanfine3 x CLN399 10.86 tlafifudl CLN2123A x Ranfine3 10.85

(- g

\Wefidusl  KMITL1 X CLN2123A 10.25 lafifusl  CLN399 x Ranfind3 1.40
Wefidusl  CLN2123A x KMITL1 -2.62 ilefifusl  Renfine3 x KMITL1 -6.45
wefifud  KMITLT x §aniind -7.67 wlofifufd  uazhnaniifianauiisugas
gnuswilandeusicingaie fray Aanfings x CLN2123A -13.98 wafifud 3
uamalfifuinguanlfinnugedunnndivews snduinaguaniiaraaziianaan
g e AINNINTIARBLANAANANSMSATA dsngdrfianauansinamig

aa 1 o O o ql ¢J
atnaensiladnAtyfs (A1m991)

2. NN

LA

annmsAnsdRugriausiBauianssaefaseiifa CLN399 83.89 ufiiuns

sasneunliun @anfind3 73.35 rufiins CLN2123A 72,53 wwfiiums uavwug
KMITL1 Sawunansaasnga 58.52 laufisns dougnaniiawonseyianlvnjgaria ¢
HANTENING RATINE3 x CLN399 114.47 iauRiums sasasanlfun CLN2123A x
CLN399 113.42 wrupllaifs CLN399 x KMITL1 109.99 mufiums  KMITL1 x
CLN399 109.18 Loufitums CLN399 x RAMAiNe3 108.83 iufiwms CLN399 x
CLN2123A 100.64 uflums CLN2123A x KMITL1 99.52 t#usliums  KMITL1 x
CLN2123A 87.87 laupiiums CLN2123A x 8a1Hine3 85.53 iauians KMITLT x &
Anfine3 74.82 Loufiiume Bnafine3 x CLN2123A 69.67 ufiiams wazenaudnn
N3 x KMITL1 ﬁﬂlmmm\avjw‘iﬂqm.esg.os LTURLNAS
annsAnmauAduIesgnusiviiaAefarasaus nudrasiliAngs
§AAD CLN399 x KMITL1 54.48 wlefifusl  sasasunléiun KMITL1 x CLN399

o

53.34 Wafidusl CLN2123A x KMITL1 51.89 wafifusl Aanfing3 x CLN399

-

45.50 wlafidus  CLN2123A x CLN399 45.01 wafidusl CLN399 x Ranfines
38.42 1afidum KMITL1 x CLN2123A 34.11 wlafifusi CLN399 x CLN2123A

(-8

28.67 Wafifusl CLN2123A x Ranfine3 17.11 wesidus  KMITL1 x 3anfineg3

<4 1

13.48 Weofidusd  uazgnuanBirnuAsiuIsIgnnaNvilaALafeIaInaulfingn

AaAuay §a17ind3 x CLN2123A -4.60 wlefidus
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nsAnEesuBisusesgnuanmiandinaud nudiguaniiliagegaie
CLN2123A x KMITL1 37.21 ilafifius sasasunlour 8andind3 x CLN399 36.45
wefidusl CLN2123A x CLN399 3520 wlafifusl CLN399 x KMITL1 31.11
wefiful  KMITL1 x CLN399 30.14 iwlefifufl  CLN399 x &mnfind3 29.72
wWefidusl  KMITL1 x CLN2123A 21.14 ulefifusl  CLN399 x CLN2123A 19.96
wWedidud CLN2123A x @an¥ing3 16.60 wlafidusd  KMITL1T x @andind3 2.00
wafifuf  Aanfinds x CLN2123A -5.01 wlefifiusl  uashnanifiAAAiy
Tnsgnraiiandiviaviauisngaie Auay AanAinds x KMITL1 -5.88 wlefidus
fiammlﬁﬁudﬁejnauiﬁ’mmmm\aﬂmm}jndqﬂmw anuLnsgrafianaariin
ATHALAUAINITHOLE ANNNNSATIREBLIARNNUANFNINNGER ﬂéﬂngdﬁﬁmqmmn

] aa s o 0 o nl dl
ANNNANFARENNBBAATYEN (19199 1)

3. ifusinguddnu

annasAnERuineuinu ik uigudnatsidueiasiiida  Aaniinds
1.45 \uFIAT sa9aea loiun CLN399 1.42 wufiins CLN2123A 1.41 iguRiues
uazug KMITLT Tiduringudnanasinge 1.38 ufiams dausnsufilawiaidusi
AUINANNINGA AR ANaNIZNING KMITL1 x CLN399 1.68 Lauhians sanannlél
wr CLN2123A x &an7ind3 1.67 iaufliums CLN2123A x KMITL1 1.62 iufiiums
KMITLT x &mniind3  1.60 waufiiaims CLN2123A x CLN399  1.59 \aufiuns
CLN399 x KMITL1 1.57 tufiains KMITLT x CLN2123A 1.54 igumiams Baniing
3 x CLN399 1.53 LiuAlums CLN399 x &mnfind3 1.50 irufiums CLN399 x
CLN2123A 1.47 Laufiuns uazhnas 3anfind3 x CLN2123A Hidurinaudnanamn
4n 1.45 LIUFLNAT

anmsAnmAnudutesgnuasviledafzreciens wudnguasiilings
gnAa KMITL1 x CLN399 20.24 wefifusl sesasanidiur CLN2123A x Aanfine3

2 (-3

17.10 wlefidusi CLN2123A x KMITL1 15.92 ilafidudl  @afine3 x KMITL1

& (-2

14.37 wefiud  KMITL1 x Ranfing3 12.75 wefifus  CLN2123A x CLN399

(3

12.28 wafidus  CLN399 x KMITL1 12.11 wefigusl  KMITL1 x CLN2123A

10.50 wefidus  &an¥ind3 x CLN399 7.03 ilafidusl CLN399 x Ranfine3

4.45 wlefifusl  CLN399 x CLN2123A 4.02 wlafifus uazguauiiiAinanudisiy
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d- U | ’ 1 ar a”
AT 1 UaneANLRE AMNGS NIV TRNTARINA 4 aneiugiazgnuas12
Arax uazkanutlefifusiannupidurasgnuasiiiaaafawaus (H)

=l <4 ] ] <4 ]
LAZANANARUIBIGNNANLNUaNINanTaL (HB)

SnunsiAn
Nausiuaze
i ANGS H HB NFIN H HB

(EuBINAg) wlasisus (L IUFLNAT) wlasigaus
CLN 2123A(1) | 89.36 ef - - 72.53 be - -
Anfind 3 (2) | 83.18efg > ’ 73.35 b - -
KMITL1 (3)] 70.08¢ - - 58.52 ¢ - -
CLN 399 (4) | 109.22 cd - - 83.89 abc - -
1x2 99.06 de 14.82 | 10.85 | 85.53 abc 17.11 | 16.60
1x3 87.01 efg 9.14 -2.62 | 99.52 ab 51.89 | 37.21
1x4 132.11 ab 33.04 | 2095 | 113.42a 45.01 | 35.20
2x1 76.86 fg -10.90 | -13.98 | 69.67 bc -4.60 | -5.01
2x3 77.81fg 1.54 -6.45 | 69.03 bc 4.70 | -5.88
2x4 121.08 be 25.86 | 10.86 | 114.47 a 4559 | 36.45
3x1 98.53 de 23.59 | 10.25 | 87.87 abc 34.11 | 21.14
3x2 76.80 fg 0.21 -7.67 | 74.82Dbc 13.48 2.00
3x4 141.80 a |-58.26 | 29.90 |- 109.18 a 53.34 | 30.14- |
4x1 127.48abc 28.39 16.72 | 100.64 ab 28.67 | 19.96
4x2 110.75 cd 15.12 1.40 | 108.83 a 38.42 | 29.72
4x3 124.18 abc 38.52 | 13.70 | 109.99 a 54.48 | 31.11
F-test > **
CV (%) 9.87 18.30

=l o

: A o 0 o ] [ 4 :,' 1 [ 1 o © o
> mLfemtmﬁmﬂnmn'\numqnﬂmmm ﬁmwumnmqnu@mafmﬂmﬂm

flanneadd lannaaulaeds Duncan's new multiple range test
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Tnsgnusvilerifaraseutingade duan AanAind3 x CLN2123A 1.6
ulefigust

neAnmaaBisuTesgusmiiendtviendeusl  wudduaiildiingegaie
KMITL1 x CLN399 18.80 tlefifusl sasasunléiur CLN2123A x Ranfind3 15.49
wefifud CLN2123A X KMITL1 14.86 efidusfl CLN2123A x CLN399 11.97

-3

Wefidud  Sanfnd3 x KMITLT 11.77 wlefidusl  KMITL1 x Banfing3 10.19
Wefidusl  KMITL1 x CLN2123A 9.48 wlefidusf  Ranfine3 x CLN399 8.94
- wlefidud  CLN399 x Am¥ind3 5.63 wlefiduf  CLN399 x CLN2123A 3.73
wesidus uazﬁmauﬁﬁmmwﬁmwmgnmumﬁﬂndwﬁﬂﬁfauﬁﬁmmﬁ@ LG
AAANES x CLN2123A 0.06 wlafidus ?ﬁlmmmiﬁﬁudqr;‘jmulﬁmmmLéfuchqué
nanganndausl aannismeagauneata dsingdnlifiaonsuansinannesdin
(mmﬁlz)
4. Wuitlas

anmsfnefurewsinudfisiuiluedesiife CLN2123A 161.82 Anans
URALNAT 589891 1HUR BAAned3  142.43 masraaufiums CLN399 139.54 mn
FILTURLNAT UATHUG KMITLA ﬁﬁuﬁlmﬁnﬁzgm 138.97 M3 NLTURLNAT daugRAN
FRauaiuilusniigade duasszwing CLN39S x KMITL1 260.34 m1sne
\IURLAS 5R989N0 (Flr CLN2123A x CLN399 233.87 mnsnaiufiams CLN399
x 8A1FNE3 233.11 msrauRiuns KMITLT x CLN399 22547 m1snaiauRiuns
CLN399 x CLN2123A 194.57 ma1dtaufitums CLN2123A x @anfing3.182.23 A
TURINAT BAnfind3 x CLN399 173.86 m1snaiaumiums KMITL 1 x CLN2123A
168.31 11T URLNAT CLN2123A x KMITL1 146.45 1319 auains KMITLY x
RoNTINE3 124.23 mrsaiauRiams Aanfined3 x CLN2123A 120,51 msnaiaumiums
uazAnan AonFine3 x KMITL1 Saunafuilusinga 114.63 maaaufiuns

mnm‘a‘ﬁnmmw‘ﬂ"Lm'uamgnuaumﬁfaﬁhm?w'wmviﬂu,u' wud'\f;\:muﬁlﬁ’mga
gmpAa CLN399 x KMITL1 86.95 ilefidusl  sesasmnldiun CLN399 x Banfineg3
65.34 wlafifud  KMITL1 x CLN399 61.91 wlafifuf  CLN2123A x CLN399
55.20 ilafifusfl  CLN399 x CLN2123A 29.12 ulafidusl  Ranfine3 x CLN399

23.32 \afidudl CLN2123A x @anfine3 19.79 wafidus KMITL1 x CLN2123A
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11.91 wefifwsl CLN2123A x KMITL1 2,61 wulafifusl KMITL1 x &mnvind3
11,70 wlofifusl  danfind3 x KMITLT -1852 wlefidusl  uazananfifiarnanid
iuTRsgnuANITeAeRtIRaLisngaRe duay Am@indd x CLN2123A
-20.77 wlefidus

nsAnEALALAuIBIgNRgAandHaTaus wudgranFrngegaie
CLN399 x KMITL1 86,57 wlefiflusl  sasnaanléiur CLN399 x AnnTinda 63.66

&

iwafifusd  KMITL1 x CLN399 61.58 ilafifus  CLN2123A x CLN399 44.52

o

wefidud Renfind3 x CLN399 22.06 wlafidusl CLN2123A x Bmniind3 12.61
wWesidusl KMITL1 x CLN2123A 4.01 wlefifusfi  CLN2123A x KMITL1 -9.49
wefidwsd  KMITL1 x @aniind3 -12.77 wlefifud  Ranfind3 x KMITLT -19.51
wefiduf  uazgrasTilAAsaBseegnrssvilandevsauimgaia fray
AFine3 x CLN2123A -25.52 ilefidus fiﬁttam‘lﬁtﬁud'l@:wauﬁmmmﬁuﬁlu
dnndnaud emv’jumqgimaw‘?imqqzlﬁ'ﬁhﬂmuﬁwiuﬁiqndqwmm RNN13A9A
m'umwu,smshammﬁﬁﬂs'mgdqﬁm'mLufmsiwwaﬁﬁ@ehaﬁﬁﬂéqﬁméa (B39

§2)

5. 41uluAanAatanan

2
o o

mnmsﬁnmﬁuﬁﬁ@LLaiwudqﬁﬁﬁmum'ansi@ﬁ@m@nmﬁlﬂmuﬂfa KMITL1 7.15
pAn s838N AN CLN399 7.08 man CLN2123A 6.70 man uaziufan1inds
fdnurunensietananingn 6.70 men daufnaNTiiswunensedarenunTigaie
KMITLT x CLN2123A 7.62 nan sesasanliun KMITLY x &n1dind3 6.61 man
CLN399 x CLN2123A 6.55 aan CLN2123A x CLN399 6.48 aan CLN2123A x
KMITL1 6.23 pan CLN2123A x &anfind3 6.10 aan CLN399 x KMITL1 6.08
aan RATING3 x KMITL1 6.04 aan KMITL1 x CLN399 5.88 aan CLN399 x &mn
fined3 5.77 aan anfined3 x CLN399 5.53 aan uazgnan 8A1TINE3 x CLN2123A
fauaunansiedenansingn 4.98 aan

mnm?ﬁnmmwﬁm’wmqnNaumﬂ@rﬁﬂm‘émmﬂfmuj wudq@:muﬁlﬁmga
gana KMITL1 x CLN2123A 10.03 iwlefidusl  sasasanldun KMITL1 x Amniine3
-4.56 wWasidus CLN399 x CLN2123A -4.97 wlafidusl CLN2123A x CLN399 -

5.80 iafifusl CLN2123A x RaTined3 -8.92 wlafidusi CLN2123A x KMITL1
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d‘ 3 | 1 o X i o
199N 2 usssAeReduiquinaneaisiy Auilusesusdiawea 4 sne Wug
uazgnaay  12enanussuanstafiusinanufisiuaagnuamuilen

waeiawd (H) wazAanufidusasgnuanwiiandaviaus (HB)

SnunsfiAnmn
e [ ST 0 T T * ]

(i) wafidusf VEUALIAT) wafidud
CLN 2123A(1) 1.41 - - 161.82 def - -
Andind 3 (2) 145 - K 142.43 def - -
KMITL1 (3) 1.38 - - 138.97 def - -
CLN 399 (4) 1.42 - - 139.54 def - -
1x2 1.67 17.10 15.49 182.23 bede 19.79 | 12.61
1x3 1.62 15.92 14.86 146.45 def 2.61 -9.49
1x4 1.59 12.28 11.97 233.87 ab 5520 | 44.52
2x1 1.45 1.46 0.06 120.51 ef -20.77 {-25.52
2x3 1.62 14.37 11.77 114.63 f -18.52 | -19.51
2x4 1.53 7.03 8.94 173.86 bcdef | 23.32 | 22.06
3x1 1.54 10.50 9.48 168.31 cdef 11.91 4.01
3x2 1.60 12.75 10.19 124.23 ef -11.70 | -12.77
3x4 1.68 72024 18.80 225.47ab¢ | 61911 61.58
4 x 1 1.47 4.02 3.73 194.57 bed 29.12 | 20.23
4x2 1.50 4.45 5.63 233.11ab 65.34 | 63.66
4x3 1.57 12.11 10.77 260.34 a 86.95 86.57
F-test **
CV (%) 18.79

v
o’

*% 3 aj anlw o o o ] o ] 1 o ' al o © o
ARRENNFaNHeNIAUATRINIWIFS HAMUUANATINUREINNNUEIRALY

flaneadin eneasulnedd Duncan's new multiple range test
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-10.03 wlefidud  Banfing3 x KMITL1 -12.75 wlafifudl  CLN399 x KMITL 1 -
14.54 ulafifudl  CLN399 x ATindd3 -16.26 wlafifusdl KMITL 1 x CLN399 -
17.39 wefifudl  &nfined3 x CLN399 -19.70 wlefifusl  uazenaniidAnaanaid
wurasgnaavileAueineewsiingaie guan @anfind3 x CLN2123A -
25.70 wafidus

msfinseaFsuTesgraumiiandviaiousl wudngnasdidiangegaie
KMITL1 x CLN2123A 6.57 ilefidusl sasasanliun CLN399 x CLN2123A -7.52
waefidfwsd KMITLT x &andind3 -7.59 iwefidusl CLN2123A x Banfind3 -8.95
wafifusl CLN2123A x CLN399 -9.31 ulafifusf CLN2123A x KMITL1 -12.86
wefifusl  CLN399 x KMITLY -14.95 Wefidus  8manfined3 x KMITL1 -15.51
wefifud  KMITL1 x CLN399 -17.79 ilefidusfl  CLN399 x Amnfing3 -18.53
wefifud  Fnfing3 x CLN309 -12.86 ilefifiusl uazqnusaiifiaanufisiues
gruasiuiiandwavsausinogaie auas anfind3 x CLN2123A —25.70 wlafifusf
douanslifudngnuandanlngifidruaunensedanan siandaausl enidugras
KMITL1 x CLN2123A ﬁﬁf’a’ﬂmum@nﬁi@ﬁ@mfanzg\an'a'ﬁw'ﬂuai RINNTIATARADLUAN

wANFaNNEaR Usngdrfianauansitanneaifednaliladrdnyde (a7 3)

6. [uURANFAAY
annsAneRugriensnudilswunensesuaaesciide Aanfing3 305.93
pan 5898 i CLN399 202.17 man KMITL1 202.00 aan uaziug CLN2123A
fidgunandedulieagn 149.43 aen a’qur:jNauﬁﬁﬁququmanﬁﬂﬁuujm@ﬁ@ A
HeNszMdN KMITLY x CLN399 534.89 man sasnsunldun CLN399 x KMITL!
413.67 aan CLN2123A x CLN399 395.53 man KMITL1 x &a1ine3 362.30 aan
&n1¥ined3 x CLN399 351.80 man Bmnfindd3 x KMITL1 308.13 man CLN399 x
CLN2123A 296.43 aan KMITL1 x CLN2123A 281.53 man CLN399 x &nanfine3
276.67 aan CLN2123A x &afing3 247.73 man CLN2123A x KMITL1 24533
AaN LATARAN RANTNG3 x CLN2123A fd1usunensiediusingn 187.40 aan
anmsAnEnARAuTasgrasiaA e BTaeus wudgnaniilvge
gaAa KMITLT x CLN399 164.69 wlafifusf  sasasunléiun CLN2123A x CLN399
124.98 wlafidusl CLN399 x KMITL1 104.70 ilafidusl  CLN399 x CLN2123A
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<

68.61 wlafidusl  KMITL1 x CLN2123A 60.22 wlafifus KMITL1 x 8andine

-

42.66 wlafidusdi  CLN2123A x KMITL1 39.62 ulafifusi &Kanfine3 x KMITL1
30.62 wlafidud  BanTind3 x CLN399 38.47 wafifusd Rmnfind3 x KMITLA
21.33 wlafidusl  CLN399 x &anfine3 8.90 ulafifusl  CLN2123A x ‘anding3
8.80 tlafigust Lm::r-jmu?iﬁmm'mﬁLﬂ'wnmgnwaumﬁ@ﬁhma"mmw'@LLzJ'éi"]zgm
Ag AnaNszndng Banfing3 x CLN2123A -17.69 wlafidus
nsAnEAnaAiIesgnuawilandviaieusl  wudneuaaiilsiingegaie
KMITL1 x CLN399 164.57 wlafidusl  sesasunléiun CLN399 x KMITL1 104.61
wefidud CLN2123Ax CLN399 95.64 wlafifusl CLN399 x CLN2123A 46.62
weRSuf  KMITLT x CLN2123A 30.37 wlefifusl  CLN2123A x KMITL1 21.45
wlafidud  KMITLY x @anfind3 18.42 wefifusl  &mndine3 x CLN399 14.99
wefidud  Ranfing3 x KMITL1 0.71 wlefiusl  CLN399 x &anfind3 -9.56
wefifuf  CLN2123A x @anfind3 -19.02ulefidusl  uashraufitiAnaaamiay

.o

1R9gnuaNmiand InalnIgans guas AanTind3 x CLN2123A -38.74 wlafidus

'}

Fauanslfiiiudngnuandeulugilisououdenansadusnnndvaws anduduas &
ANTINE3 x CLN2123A Hsruiunensiadasndinais ainisnseasataanaangig

neadn Usngdrlasnuunnsmeatinedrefided Ay (el 3)

7. furudanansiasy _
annsAneiuinewinudniduaudenenseduadndiine Aanfings
45.73 1@ 5298931 16iurl CLN399 35.39 48 KMITL1 28.80 %8 wazWugf CLN2123A
fisuaudanansiesuings 23.32 o seugueaiifidnwudesendedusnngsin ¢
HANSENING KMITL 1 x CLN399 90.91 92 saansuliiun CLN399 x KMITL1
70.88 18 CLN2123A x CLN399 60.22 a &a1¥inei3 x CLN399 63.57 48 KMITL1
x Bonfine3 54.63 48 AAnTined3 x KMITL1 53.00 F8 CLN399 x An1fing3 48.11
18 CLN399 x CLN2123A 4500 18 CLN2123A x @mnfind3 42.23 a
CLN2123A x KMITL1 39.02 48 8mWine3 x CLN2123A 37.60 48 uashuas
KMITL1 x CLN2123A fia1usvudenansesusingn 37.40 1a
.mnm?ﬁnmm'mﬁwimmgnmumﬁwhmﬁlwmw'famj wufjﬁ@;muﬁlﬁmga

amn A2 KMITL1 x CLN399 183.29 ulafidus sasasunlén CLN399 x KMITL1

L}
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d' U A ) ) ) a’
A199Y1 3 usnsAiede aansiatenen nandedulesusidema 4 aeiuguazgn
HAN 12 gran uasuansefidusinainpiiurasgnrasiuiiasiieds

weusl (H) uazAumsuTasgnrasiiand wasisawsl (HB)

o SnunssfiAnmn
Wausduaze
. pansiadaman | H HB ABNFBGY H HB
(man) wasidus (nan) idafidws
CLN 2123A(1) | 6.70 abc - - 149.43 d - -
RWnd 3 (2) | 6.70 abc : - | 30593bed | - -
KMITL1 (3)| 7.15ab - - 202.00 cd - -
CLN399 (4)| 7.08ab - - 202.17 cd - -
1x2 6.10 bcde -8.92 | -895 | 247.73 bcd 8.80 | -19.02
1x3 6.23 bed -10.03 | -12.86 | 24533 bcd | 39.62 | 2145
1x4 6.48 bcd -5.89 | -8.31 395.53ab | 124.98 95.64
2x1 498 ¢ -25.68 | -25.70 187.40 cd -17.69 | -38.74
2x3 6.04 bcde -12.75 | -15.51 308.13bcd | 21.33 0.71
2x4 5.53 de -19.70 | -21.88 | 351.80 bc 38.47 14.99
3x1 7.62 a 10.03 6.57 281.53 bcd | 60.22 | 39.37
3x2 6.61 abcd -4.56 | -7.59 362.30 abc | 42.66 18.42
3x4 5.88 cde 17,30 | 1779 | 534.89a | 164.69 | 164.57
4x1 6.55 abéd -4.97 | -7.52 296.43 bcd | 68.61 46.62
4%x2 577 dce -16.26 | -18.53 | 276.67 bcd 8.90 -0.56
4x3 6.08 bcde -14.54 | -14.95 413.67ab | 104.70 | 104.61
F-test ** **
CV (%) 9.32 32.79

= ANQRENNAIANHINNT LA LU

H9NN9ans {

o o

<

v
o

B3

anngauinedd Duncan's new multiple range test

Hanuuansnaiuasinsiliadndny
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120.87 wlafifus  CLN2123A x CLN399 105.17 wefifusi  &adind3 x
CLN399 56.73 ilafidusi CLN399 x CLN2123A 53.32 ilafifusl CLN2123A x
KMITL1 49.73 wlafidud  KMITL1 x 8afing3 46.61 wlefidusl  KMITLT x
CLN2123A 4351 ulafifusl  Aanfined x KMITL1 42.24 wefidusl CLN2123A
x Aanfine3 22.33 iwlefifusl  CLN399 x Aaniind3 18.61 wlafifud uaTANANT
fAnnaRduIegnraumiiandnAefTereutiingaie Auananiings x
CLN2123A 8.92 wlafigus

nsAnwANAIsLIasguANmEiandHasdausl  wudneuaniiliAngegaie
KMITL1 x CLN399 156.88 wlafifusl sesasunlfiur CLN399 x KMITL1 100.28
wlafidusl CLN2123Ax CLN399 70.16 afifusl  @nnfine3 x CLN399 39.01
wlafidusl  CLN2123A x KMITL1 35.48 wlafidusl  KMITL1 x CLN2123A 29.86
wlafidusl  CLN399 x CLN2123A 27.15 ulafidusl  KMITL1 x Aanfing3 19.46
wefidus  Aand3 x KMITL1 15.89 tlafidusl  CLN399 x @mafingd3 5.20
wefidud  CLN2123A x Raniine3 -7.65 wefifud  uashuasiiildnnudiau
Tesgnuanilaninvaianifingnie auan Aanfind3 x CLN2123A  17.77
wefidud  dauansliidiudndnandsulvg) i uaudenansiesusnnndmassl an
WHUNARAN  AINNI9ATIAARLANNLANAIINNATA  Usngdafiaanauansngmng

o ] =l v 0 o nl 4=;
ANAALNNULAATYEN (ANF19N 4)

8. ihwinuandasiasiy
annisineiufieusinudafimdnaanansaduadndeilia KMITLY
363.70 nfu seeaunléun Aanfined3 362.1 nfu CLN2123A 358.40 nfu waziiug
CLN399 ﬁﬁ'\uﬁnwawﬁﬂﬁi@ﬁuﬁﬂqm 287.30 nfu z&qu@;muﬁﬁﬁwﬁnuawﬁmmﬁu
annfigade guauszwane CLN39O x Fonfind3  1475.80 nfu  sesnunldud
KMITL1 x CLN399 913.90 nfu @an#ine3 x CLN399 806.60 nfu CLN2123A x &
ANAINE3 703.70 nfu CLN399 x KMITL1 639.30 nfu KMITL1 x CLN2123A
632.50 NN CLN399 x CLN2123A 611.00 nfd CLN2123A x CLN399 512.70
nfu 8m¥ind3 x CLN2123A 454.40 n¥u CLN2123A x KMITL1 440.20 niu
KMITL1 x 8anfind3 408.50 nfu uazhnan Annfind3 x KMITL1 Simsdnuanansie

FuAgA 206.10 i
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anmsAnsacudisurasgnraumiledieieteciend  nudgnanidan
geqnAa CLN399 x Aanfing3 354.51 wafifusl sasasunldun KMITL1 x Bnniine
3 180.56 wlafifus @A Tined3 x CLN399 148.41 wlefidudl CLN399 x KMITLA
96.28 wlefidusl  CLN2123A x @an¥ind3 0533 wlefidufl  CLN399 x
CLN2123A  89.25 uwlafidusl KMITLT x CLN2123A  75.18 tilafidust

<

CLN2123A x CLN399 58.80 slafifusl @mndind3 x CLN2123A 26.13 wlafidus
CLN2123A x KMITL1 21.92 wafifud KMITL1 x Banfined 12,56 wlafidus
uazraNAfiAanuAisuTasgnuamileAuaBzTamausimngaie Auadnniing
3 x KMITL1 -43.20 wilafifus

msAnmanuRisuresgnrgumilandmasieus  wudeuasiiliAgegaiie
CLN399 x &afine3 307.48 wlafidusl  sesasanléiun KMITLT x CLN399 151.22

-4

wefidusl  Bmanfing3 x CLN399 122.75 wlafiful  CLN399 x Banfing3 94.33
wWaefifusd  CLN399 x KMITLT 75.77 wlefifud  KMITL1 x CLN2123A 73.90
wafifud CLN399 x CLN2123A 70.47 ilefifusi  CLN2123A x CLN399 43.05
wefifud  anfind3 x CLN2123A 25.49 wlafiduf  CLN2123A x KMITL1
21.03 wefifudl  KMITL1 x Aanfinds 1231 wefidud  uazanasiidAnaaa
iwusasgnuaniniiandanesiousisngaia duasanfing3 x KMITL -43.33
wefifud  Fwansliifudnguanliiminuandnsesusnnniaveus) aniduLneg
naTlFA A RINd N AtnnasasasaLedti snganfiasuan

nansatnetaililagAnysis (As97 4)

9. FUIUNARDAY

annmsfinmRuneusinudidiéwaunerefueteddilie daiinds  68.23
Ha 9898901 AN KMITLY 44.47 wa CLN399 17.44 na uaywug CLN2123A &
Snurunerafuingn 15.25 ua daugnaniiidiuaunasefunniigaia CLN2123A
x AATANE3 96.20 wa sevasnliun CLN399 x Aanfind3 94.14 wa Annfine3 x
CLN399 71.20 na CLN2123A x KMITL1 66.27 #& KMITL1 x @anfine3 61.90 ua
AnTind3 x CLN2123A 58.67 M8 KMITL1 x CLN2123A 56.33 68 KMITL1 x
CLN399 48.89 Né\ AaTned3 x KMITL1 38.60 @ CLN399 x KMITL1 32.53 ta
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d‘ 1 i 4 [} ’ol L4 - 1
AT 4 ugnIAlaReTanansiasiv INENHANRRFRG TRTBNA 4 dnel

Wuf uargnuay 12 duan wazuanulefidul AnubAuTagnaas

& ' dl ' 1 < < 1 (] <4 ]
WwkaALaagnany (H) LL@%WJ"INWL@%‘I]’PNQT\Nﬂﬂk‘lﬁuﬂﬂ’)'\WQ‘ﬁ?‘ﬂuu

(HB)
Fnunsiiann
fausiuaze ,
’ H HB wmilnea H HB
GLE fanansiasiy .

tlafidust NARPIAFITL slafidust
CLN 2123A(1) | 23.32¢ - - 358.40 cde - -
Aafind 3 (2) | 45.73 bede - - 362.10 cde < -
KMITL1 (3) | 28.80de - - 363.70 cde - -
CLN 399 (4) | 35.39cde - - 287.30 de - -
1x2 42.23 bede 22.33 -7.65 703.70 bed 95.33 | 94.33
1x3 39.02 cde 49.73 35.48 440.20 cde 21.92 | 21.03
1x4 60.22 bc 105.17 70.16 512.70bcde | 58.80 | 43.05
2x1 37.60 cde 8.92 -17.77 | 454.40bcde | 26.13 25.49
2x3 53.00 bed 42.24 15.89 | 206.01 e -43.20 | -43.33
2x4 63.57 bc 56.73 39.01 806.60 bc 148.41 | 122.75
3x1 37.40 cde 43.51 20.86 | 632.50bcde | 75.18 73.90
3x2 54.63 bcd. 46.61 19.46 | 408.50cde: | 12.56 12.31
3x4 90.91 a 183.29 | 156.88 |913.90b 1 180.56 | 151.22
4x1 45.00 bede 53.32 27.15 | 611.00bcde | 89.25 70.47
4x2 48.11 bcde 18.61 520 | 1475.80a 354.51 | 307.48
4x3 70.88 ab 120.87 100.28 639.30bcde | 96.28 75.77
F-test ** **
CV (%) 31.13 42.52

Aa;dwv o

= dnedeiidsasnestatusnaiulunuaie TaansuansnsiuacineditiadrAtyds

NNADA LilanagaLlagds Duncan's new multiple range test
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CLN2123A x CLN399 26.93 na wayAwau CLN399 x CLN2123A Hdnusunasia

FuAgm 21.27 ua

]
< 1

ANNTANEIANALAUTRgNHAsTiaALaRe TR INauy wudq@'muﬁiﬁmqa
gnAn CLN2123A x Ranfind3 13047 wefius  sesnenléui CLN2123A x
KMITLT 121.93 wlafidusl  CLN399 x anAind3 119.79 ulafidud  KMITL1 x
CLN2123A 88.64 lefidusl Anniinda x CLN399 66.23 ulefifusl CLN2123A
x CLN399 30.17 wlafifusl  KMITL1 x Banfind3 9.84 wlefidusfl  CLN399 x
KMITL1 5.10 wofifud  ussnaniifiiannafiiutesgnuasivilediadetesa
waisngnReguan Annfind3 x KMITLT -31.49 ulefifis

msAnANBisuIasgrsmilandmasiaudl  wudEraniliAngegaie
CLN2123A x CLN399 54.41 tlafidusf sasasnalsun CLN2123A x KMITL1 49.02
iwefidusd CLN2123A x &anfine3 40.99 wlafifusl CLN399 x Aanfined3 37.97

a ¢

\wWefidiusl  KMITL1 x CLN2123A 26.66 tlefifusl  CLN399 x CLN2123A 21.96
wefidud  KMITL1 x CLN399  9.93 wlefifusl  @anfind3 x CLN399 4.35
Wafidusd  KMITLT x &aniine3 -9.27 wlefifusl  Raniind3 x CLN2123A -14.01
wefifud  Aanfine3 x KMITL1 43.42 wlefifiudl  unzananiifianaaufisiuaes
qrusuwilandaweviausisiogaiie guan CLN39O x KMITLY -88.53 ilefifus
s'i;au,amlﬁl,ﬁudﬁgimulﬁfiﬁmumﬁﬂaﬁumndqﬁmﬂ endunegusaiiFA A
wiindaus annIsAsIageLNNatALsNgdndlamuLaAn s tinadndite

&ALy (A13197 5)

10. UNMMUNFADNA
& e 6 1 1 dld g (% \ dl o A;I’d
mnma‘ﬁnmwuﬁ;w'ﬂLLuwmqwum'vmnmfamamaﬂmuﬂﬂ CLN2123A 23.19
nfu sasnenldun CLN399 15.68 nfu KMITL1 8.34 nfu uazugAaniind3 fhin
winsanamgn 5.62 niu duguandfinwinsenasingaia gAuausening
CLN399 x CLN2123A 27.91 nfu  sa9asuntaund CLN399 x KMITL1 20.01 ndu
KMITL1 x CLN399 19.48 n§u CLN2123A x CLN399 19.31 nfu CLN399 x &1

Fne3 15.82 n¥u RTINS x CLN399 12.36 nfu  KMITL1 x CLN2123A 11.27
nfu  CLN2123A x KMITL1 9.13 nfu  &m1%ined3 x CLN2123A  7.72 nfy
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CLN2123A x Bfind3 7.47 nfi KMITLT x 8afine3 6.17 nfu uazgran@nn

s x KMITL1 Sliawiinsianasinga 5.00 n3u
mnn'\sﬁnmmﬂuﬁwiwmqnNaumﬁ@dﬂmﬁ'wfmwmm wudq@:mw‘f{lﬁﬁhga

gAAa CLN399 x KMITL1 66.56 wafifusl sasasunléun KMITL1 x CLN399

-

62.15 wafifusl CLN399 x Aanfind3 48.47 wafifusi CLN399 x CLN2123A
43.60 wlafidusd  Aandineg3 x CLN399 16.06 tlafifusl CLN2123A x CLN399 -
0.65 wafidusl  KMITL1 x @anfind3 -3.90 wlefidusl  &anfined3 x KMITL1 -
27.10 wlafidusl  KMITL1 x CLN2123A -28.52 1afidusl  CLN2123A x KMITL1
-42.00 wefifuf  Bnafined x CLN2123A -46.39 ulofidul  unzanaufifian
AnMRuTagnraumTedaiaTaviausiingaia Auan CLN2123A x Ranfinda
-48.15 wlafigus

nsfinEALRiuIRgnHstWEandieBeusl  wudiAranilFAngeanie
CLN399 x KMITL1 27.57 wefifuil  seeaanlaun KMITL1 x CLN399 24.19

a

wWefidusd  CLN399 x CLN2123A 20.36 (lafidusi CLN399 x Aanfine3 0.84
wafidudl  CLN2123A x CLN399 -16.72 ilafifudl  KMITL1 x Randine3 -19.57
wWefidud  Aanfine3 x CLN399 21.16 tafifus  Banfined3 x KMITL1 -38.99
wWedldusd  KMITL1 x CLN2123A -51.40 wlefifusl ~ CLN2123A x KMITL1 -

g !

60.63 ulafidusl  Aanfind3 x CLN2123A -66.70 wlefifud  unzrnasdiflan
ATAANTRIgNNAmiandasTaussngaRe FuaN CLN2123A x RanTinds -
67.79 \lafidust ’iauam‘lﬁl,ﬁudq@'Nau’tﬁﬁwﬁnﬁiﬂwamnnrjﬁw'mui aniuLng
Nauﬁm@fa::‘Lﬁ’r-’iqﬂmuﬁwiué’hndﬁﬁ@LLsi AMANTATAIARALANUUANFNNIIAD R

Umngdriianauansirenesdfednsdidedadeyds (anmedi 5)

11. @18n192anmAan

AMNMsAnmengnIsaenaanaNsautiveanidly 5 ngu (A19197 6 )

1. sevuffifiangniseanaeniade 6 §anst Fur Aanfings x KMITLA

2. aneriugiilengniseanneniade 7 uland Idur KMITLT  CLN2123A x #an
find3 CLN2123A x CLN399

3. meRufifiergnseenaenadn 8 &lad lHud CLN2123A Amniinds

CLN399 RaANeT x CLN2123A  KMITL1 x &anfing3
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d ' { -] ] ’0’ C% a t
AN 5 uansAlede A wunasiasiu shwinuan@nsesy Tessidamea
4 gnevfug uazgnean 12 guan uazuansafiduinaubie
Teagnuasviladuafeneul (H)  uasANAAWIRIgNNAY

wilandvavdaus (HB)

Snwnuiifnm
Waualuaze
i fiaunasie | H HB |, _ H HB

} dwiinsiena

Pl tlasidus vlafidus
CLN 2123A(1) | 15.25¢ - - 23.19 ab - -
qndind 3 (2) | 68.23ab . - 562 e N -
KMITL1 (3) | 44.47 bcde - - 8.34 e - -
CLN 399 (4) | 17.44 e - - 15.68 cd - -
1x2 96.20 a 130.47 | 40.99 747 e -48.15 | -67.79
1x3 66.27 abc 121.93 | 49.02 9.13 de -42.09 | -60.63
1x4 26.93 de 64.81 | 54.41 19.31 bc -0.65 | -16.72
2% 1 58.67 bcd 40.56 | -14.01 7.72¢e -46.39 | -66.70
2x3 38.60 bcde | -31.49 | -43.42 5.09e -27.10 | -38.99
2x4 71.20 ab 66.23 4.35 12.36 de 16.06 | -21.16
3x1 56.33 bed 88.64 26.66 11.27 de -28.52 | -51.40
3x2 61.90abed | 984 | 927 | 6716 3.90 | -19.57
3x4 48.89 bcde 57.96 9.93 19.48 bc 62.15 | 24.19
4x1 2127 e 30.17 21.96 2791 a ‘ 43.60 20.36
4x2 94.14 a 119.79 37.97 15.82 cd 48.47 0.84
4x3 32.53 cde 510 |-88.53 | 20.01 bc 66.56 27.57
F-test ** >
Ccv (%) 35.86 28.05

v

= Auadefnsasnesitusieiuluwwass Sanuunnsnsiuatheildeddnyda

nesia lanagaulagds Duncan's new multiple range test
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4. snefufisiengnisaanaaniedt 9 dlawd Hud  CLN2123A x KMITLY
KMITL1 x CLN2123A  KMITL1 x CLN399
5. aneiufiifiangniseanaeniadaunnndy 12 SlnlAun danfind x

CLN399 CLN399 x CLN2123A CLN399 x #anfinei3 CLN399 x KMITL1

12, 494528LIRINTANAR

MnNsAnEaRnsIRLisngudaana N siinnatensdamAeaniiu 4 nquss
'Tz (mma‘ﬁ 6)

1. anefusiadesnanisinnaieds 9 dlan¥ldun CLN2123A x CLN399 &
AN x KMITL1

2. gneRuiiindosnishanaiele 10 fuaflfud CLN2123A  @anfings
KMITL1 CLN399 CLN2123A x Aanfind3

3. seufindesnisiinnaieds 11 §ailfun CLN2123A x KMITLT @an
N3 x CLN2123A  KMITL1 x CLN2123A  KMITL1 x 8afind3  KMITL1 x
CLN399

4. sneiufiifiosnisnanaiatannndn 14 dulanull Burl Aanng3 x

CLN399 CLN399 x CLN2123A  CLN399 x @a1#insd3  CLN399 x KMITL1

[ a
13. WeafiFudnishnaa

annnasAnefufieudwudrifilefiduinsinnaedassilin  KMITL

e

23.51 wlefidus e ldnn Aanfinds 22,70 wiesidus  CLN2123A 10.23

s

wWefifud  usyWug CLN399 Rulefifuinmsfianasngn 8.11 wefidud  daug

L)

nanililefifuinisfiananinfignna fuasszndng CLN2123A x Aanfind3 41.14

= a,

wWafidud  seaannldwn CLN399 x @A find3 32.69 wesidud  Fanfinds x
CLN2123A 31.21 1efidusd CLN2123A x KMITL1 25.74 wafidusi Randinds

-4

x CLN399 21.24 wlafifiusl KMITL1 x CLN2123A 20.13 wlefifusl KMITL1 x &
AANE3 17.92 wafifusl  Bandineg3d x KMITL1T 12,61 Wefifusl  CLN399 x
KMITL1 10.49 wlafifusi  KMITL1 x CLN399 9.75 wlafifusi  CLN2123A x
CLN399 7.42 wlafifiuf wazeuan CLN399 x CLN2123A flilafidusfnsiianasin

4n 7.37 ulafidusd
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]
< ' i ™
A9 6 LLﬂﬂ\‘lﬂ'}LQaﬂ AENITAANADN AIEYNITFAIANG ‘nmuzﬁ@mﬂ 4

anefufusrgnuan 12 guas uasuanutlafidusinatumis

<4 1 dl 1 ] < 4
ANYNNANLAUDANRAEINALUN (H) LRZAMUALANTAIGNHAN

wilandwavisauy (HB)

o dnunsiidne
Nouluazy
i 218N1502NARN BIENTHANA
(&) (§m)
CLN 2123A(1) 8 10
Aanfind 3 (2) 8 10
KMITL 1 (3) 7 10
CLN 399 (4) 8 10
1x2 7 10
1x3 9 11
1x4 7 9
2x1 8 11
2x3 6 9
2x4 12 14
3x1 9 11
3x2 LN A
3x4 9 11
4 x1 12 14
4x2 12 14
4x3 12 14

U ! A 1 ) 4 U i ]
anMsAnAMaRiuTegnuasiuiiadafeTaawl wudnguaniliangs

aAA CLN2123A x Rafine3 149.89 wlafifus

W3 112.20 wlefifus RA9ne3 x CLN2123A 89.54 tlafidus

529893 1AwA CLN399 x Amn

CLN2123A x
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KMITL1 52.56 wlefifud  @anfind3 x CLN399 37.85 wlafifusl  KMITL1 x
CLN2123A 19.35 ulafifusl CLN2123A x CLN399 -19.01 ilafifus CLN399
x CLN2123A -19.63 1lafifusl KMITL1 x @anfined -22.45 wlafidusi CLN399
x KMITL1 -33.66 tlafifusl KMITL1 x CLN399 -38.34 ulafidusf uaz@mu«?‘iﬁ
ApuAIRuIaNgnUANWiandnARRtTReLifngae Auan Fanfind3 x

<

KMITL1 -45.41 wefidus

P

nsAnmanuRiiuresguaumiiandiwevieus wudngnasiiliAngegaie
CLN2123A x Bafind3 81.24 wlefifuf  sesnsunldun CLN399 x Aanfiwed
44,02 wlafidusl  Banfindd x CLN2123A 37.47 wlefifusl  CLN2123A x KMITLT
9.47 wWefifudl  AATINd3 x CLN399 -6.44 (ilafidusl  KMITL1 x CLN2123A -
14.35 wlefidusdl  KMITL1 x 8p1fingd3 -23.78 tlefidiusl  CLN2123A x CLN399 -
27.39 1lafifusl CLN399 x CLN2123A 27.95 ilefifius  BanWined3 x KMITL1 -
46.35 wefiduf  CLN309 x KMITL1 -55.38 ilafifusf uavgnanfiflinaanaiisu
esgnrasimilandwevSeussngn Aaduas KMITLT x CLN399 -58.53 wafidus
%Iau,amlﬁ’l.ﬁudﬁgnNamﬁm@ﬁ%uﬁmsﬁmNagandﬂw'mm anifutnegrasfianaasl
AYALAUINNA ALY ATNMTATIARBLANNNLANGNNSGTR dsngdnfiaaasuen

AnannsatnadteliedAtyEie (Asefl 7)

14. wafiFuduauan
annsAnssiurauinudriinlefSuivaunnededeiiia CLN2123A 43.00
wWefifus  sesasunldun CLN399 21.80 wlefidus @pndineg3 8.43 wlafidus
wazug KMITL1 ﬁLﬂﬂﬁiuﬁTﬁmmnﬁﬂqm 4.55 wafifus dougnaniidilefdudua
uansnTigae Auanstvdns CLN39O x CLN2123A 3032 wlefifus sesasanld
wri CLN2123A x CLN399 23.40 ilafidiusl KMITL1 x CLN2123A 14.47 wlafifusl
@aniined3 x CLN2123A 1282 wefifud  CLN2123A x Aanfnds  12.38

(g <

wafidusi  CLN2123A x KMITL1 11.78 wlefidusi CLN399 x @nfing3 10.49
iafidusl  KMITLT x CLN399 10.34 wafifusdi  CLN399 x KMITL1 8.47
wafidus  Fanfind3 x KMITL1 5.98 wlasfifusl  Rafing3 x CLN399 5.06

Wafidusl  uaznau KMITL1 x Randind3 fulefidusuaunnangn 3.80 wlafifus
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anmsAnsAuRisurasgnuauiniieAiafarasiaus nuderandildinge
gaAa CLN399 x CLN2123A -6.54 dlefisud  sesaslEun Rmdive3 ¥ KMITLY
-7.85 wlafidusl  CLN2123A x Aanfind3 -13.37 wafidusi  KMITL1 x CLN399
21.49 wlafifusl  CLN2123A x CLiN399 -27.85 wlafifusl CLN399 x Aan#ine3

-

-30.55 wasifusl  CLN399 x KMITL1 -35.65 wlafidus  KMITL1 x CLN2123A

= a o,

-39.22 WlefidusT KMITL1 x AanTing3 -41.40 wlefidud  @anfind3 x CLN2123A
50.20 wlefidud  CLN2123A x KMITL1 -50.54 lafifusl  uazgumaiifianaons
Aisntasgnuaavilanindainsesewsimgaiia duen Aanfind3 x CLN399
-66.47 Wasidus '
nsAnmauAuTesgnaasiandataus wudgnanlinggaie @
aAneT3 x KMITL1 -29.06 wlafidus sasasunlfin CLN399 x CLN2123A -29.63
wlefifusfl CLN2123A x CLN399 -45.67 ulefifusl  CLN309 x &aniine3 -51.84
wefifuf  KMITLT x CLN399 -52.55 wlafidusl  KMITL1 x §m1fine3 -54.88
wafifusl CLN399 x KMITL1 -61.11 wlafidusl  KMITL1 x CLN2123A -66.40
wWesidusd &afind3 x CLN2123A -70.23 itlefifusf CLN2123A x #anAind3 -
71.25 wafidusl  CLN2123A x KMITL1 -72.66 ilefifius’  uazgraniifianaanad
urssgnuavilandaeviewinngn Aeguan B@anfind3 x CIN39Q  76.75

&G g cﬂl v & ' ' | G T 9/ : 1 1
afigus °NLL@ﬂﬂlﬁLﬂuqqﬂﬂ@NﬂNNLﬂﬂﬁ‘muﬂNﬂuﬂﬂu@ﬂﬂfl’]"ﬂ'ﬂu&l RIMNNTFATIY

'
Q or =

#BUAMNLANGNNATRUsNgdTlanauansiamisatAotadiadAtyEs (e

&

an

15. AUIANA

amnnsAnfugneusinuinfilaunenaiedodiiiie CLN2123A 727
LIUFRLIAT TRARINNLAUN CLN399 5.50 laufitums KMITL1 5.19 taufiams uasiug
Fandind 3 Sowanaingn 4.79 uRums doudnanidawanalugjgaie guas
529919 CLN399 x CLN2123A  7.29 Lfuflums 923asunisiul CLN2123A x
CLN399 7.24 \aupiums KMITL1 x CLN399 6.56 iusiums CLN399 x KMITL1
6.54 LTURLUAS RANTINGS x CLN399 6.34 L9ufums CLN399 x Ranfine3 6.22
WURLNAS CLN2123A x KMITL1 5.56 usinms KMITLT x CLN2123A  5.22

HUALNAST CLN2123A x 82ANE3 5.04 1uRNmAT RANTNES x CLN2123A 4.72
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d 1 i T G -y (-1 o
ANSIN 7 wgsAede wafiduinishisng iasifudnauanaaenzidama 4

dnafufuazgnua 12 guan uaziansudefidudacupisuaesgn
<4 1 A=i ] 5 . < < 4 t
Hgumiadedavaud (H)  wazpInNRsuIesgnNaNmilandIne

Wirausl (HB)

o Fnwnsiidnm
Wauuaze _
s SRR H HB | wefidusing H HB
NNIFANA wefidus uman wlafidus
CLN 2123A(1) | 10.23 fgh - - 43.09a - -
Aafine 3 (2) | 22.70 bede - / 8.43 cde - -
KMITL1 (3) | 23.51 bede P - - 455¢ - -
CLN399 (4)| 8.11h - - 21.80 bcd - -
1x2 41.14 a 149.89 81.24 12.38cde | -13.37 | -71.25
1x3 25.74 bed 52.56 9.47 11.78 cde | -50.54 -72.66
1x4 7.42 h -19.01 -27.39 23.40 bc -27.85 | -45.67
2x1 31.21 abc 89.54 37.47 12.82cde | -50.20 | -70.23
2x3 12.61 efgh -45.41 -46.35 5.98de -7.85 | -29.06
~2 x4, 21.24 cdef 3785 | -6.44 . 5.06 de -66.47 | -76.75
3x1 20.13cdefg 19.35 -14.35 14.47 cde | -39.22 | -66.40
3 X 2 17.92defgh -22.45 -23.78 3.80e -41.4C | -54.88
3x4 9.75gh -38.34 -58.53 10.34 cde | -21.49 | -52.55
4 x1 7.37h -19.63 -27.95 30.32 ab -6.54 | -29.63
4x2 32.69 ab 112.20 44.02 10.49cde | -30.55 | -51.84
4x3 10.49 fgh -33.66 -55.38 8.47cde | -3565 | -61.11
F-test b ** '
CV (%) 31.39 60.93

o o

= Aefefilfsnusintustafulutuass Taauuansnatuatadtedndnyda

N9anA Lenaseulneis Duncan's new multiple range test
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uFes KMITLT x RAnfind3 4.71 wusiums uasgnas @aiing3 x KMITL1 &
TaHaENTign 4.31 [TuFiume

annsAneaudsuasgnasuniiaAederecaut wudidnaudlnge
4AAD AANTINE3 x CLN399 23.36 ulafifusl  sasnsunlaun CLN399 x KMITL1
22.39 wlefifudl  CLN399 x Amnfind3 20.95 wlafidfusl  CLN399 x CLN2123A
14.15 ulafifusdl  CLN2123A x CLN399 13.37 wlafifud  KMITL1 x Banfine3 -
5.63 ulofifusl CLN2123A x KMITL1 -10.68 tlefifusl  Ranfind3 x KMITL1 -
13.50 lafidudl  KMITL1 x CLN2123A -16.13 ilefifusl  CLN2123A x 8anfine
3 -16.38 Wofidfud  Aaniinda x CLN2123A -21.62 wefiSusl  uachnandidien
AnuRruTesgnranmiiadaitTesiauiiigade duax KMITLT x CLN399
22.70 wlefidusd

nsAnsAuRIduIesgEsunTiandnevieus  wudnduaniliengegaia
KMITL1 x CLN399 19.27 wlefifusl  sesasunléun CLN399 x KMITL1 18.96
wWefidusl  RAAINES3 x CLN399 15.40 ilefidusl  CLN399 x Ranfinef3 13.14
wafifusl  CLN399 x CLN2123A 0.23 iedifud  CLN2123A x CLN399 -0.45
Wefidud  KMITL1 x &@a1find3 -0.30 wlefidusl  &anfingd3 x KMITL1 -16.86
\Wafifus  CLN2123A x KMITL1 -23.45 wlefidusl ~ KMITL1 x CLN2123A -
28.13 wefifusl  CLN2123A x Rnfing3 -30.66 iofidus uavguauiilnaany
Asurasgnuaswilandierieusidgaie Auasfaiings x CLN2123A -35.00
lafigust émam‘lﬁﬁu’iqgnNauﬁmmmalwmnfhﬁmm anuLnegrasiana
azlfiAuiiAuAINdINENA AINMNIATIARBLANATNNLANGN M SE DA dsrgnd

AINLANANINaDRatN sl dedATY e (A9 8)

16. gU319m4

o

= ] P r 3 1 9 ' g
ANNIANHFUTRANTITRINA  d1NsnnanguglineTemals 5 ngusell
(A1971497 8 )

1. aneughligUiamauuy slightly flattened LuA KMITLT x CLN399

U
=l '

2. gneughilgUiawauuy round éur EanBined3 x CLN399  CLN399 x

U

CLN2123A
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3. aneuffidgireuauuy  high-round l6ur CLN2123A x enfine
CLN2123A x KMITL1 CLN2123A x CLN399 AA~TNE3 x CLN2123A KMITL1 x
CLN2123A CLN399 x CLN2123A CLN399 x AAANG3 CLN399 x KMITL1

4. mﬂﬁuﬁ?{ﬁgﬂhwmmu pear-shapea oun FA1TNE3 x KMITL1

5. gnafiusTinisUinang plum-shaped &ur @anfind3 KMITL1  KMITL

9 u

x AN

17. Ri2Ea

annnfisudiorasusuidame TaeldudwiauduinigrusuiRoyal

Horticultural Society (R.H.S) &nansauiingudinaesszdamald 4 !
(mma‘ﬁS)
1. anefugiRassnenaaglungy Orange wtiwmnu®lfun

1) ngu 26a Miur CLN2123A

2)ngu 28b lfur BA1Ained3 x CLN2123A

3)ngu 28a loun CLN399
2. aneufiiaRtTeskaeglung Orange Red utlsmudldud

1 ngsi 31l CLN399 x Ranfind3

2) ngs 33a Ui CLN2123A x CLN399 Rmn#iwgd3 x CLN399 KMITL1 x CLN
2123A

3) nAx 34a Ui CLN2123A x Aan#ind3  CLN399 x CLN2123A

4) ngu 34b 1Hun CLN2123A x KMITL®  Beafind3 x KMITLT KMITL1 » &1
#nef3 CLN399 x KMITL1
3. aneufTaRveca aglungy Red utiwmnusvezdlfun

1) ngu 44a un KMITL1 x CLN399

2) nqu 48a i AR1Aine3
4. anefufiaRaTesms aglungy Grayed Red utkwuszes@ldun

1) ngy 180a leiun KMITL1
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‘j ! i ] = o a
A99N 3 uaasAade 1uans jinauazBie 1aszdemn 4 anefugiay
gneas 12 guan uazusaulefidusiannuninurasgnuaumiicen

waEwaLL (H) wazAnudiusregnaaumitandweasizeud (HB)

o FnundiAne
nauluazg
. FUANG i H HB 2o
(TURLNRT) wafiSus giliena
CLN 2123A(1) | 727 a - - round Or26a
Aafind 3 (2) | 4.79 aef - - plum - shaped R48a
KMITL1 (3)i 5.19de - - plum - shaped GR180a
CLN 399 (4) .-5.50cde - - round Or28a
1x2 5.04 def -16.38 -30.66 high - round OrR34a
1x3 5.56 cd -10.68 -23.45 high - round 0OrR34b
1x4 7.24 a 13.37 -0.45 high - round OrR33a
2x1 4.72 ef -21.62 | -35.00 high - round Or28b
2x3 431f -13.50 -16.86 pear - shaped OrR34b
2x4 6.34 b 23.36 J 15.40 round OrR33a
3x1 - | 5.22de -16.13 | 28.13 |  high - round OrR33a
3x2 4.71 ef -5.63 -9.30 plum - shaped OrR34b
3x4 6.56 ab -22.70 19.27 Slightly flattened Rd4a
_4_x 1 729a 14.15 0.23 high - round OrR34a
4x2 6.22 bc 20.95 13.14 high - round OrR31a
4x3 6.54 ab 22.39 18.96 high - round OrR34b
F-test >
CV (%) 7.41 _ "

1
<l o o o o ]

= Avedefiilfadneenniusnafuluiuass faeuuansnaiuetteiiladdnyts

19805 eanasaulneda Duncan's new multiple range test
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18. ANWUULie

’Q’lﬂﬂ’]?ﬁﬂﬂﬁﬁufﬂﬂLL&iWU’j’]ﬁﬂQ’mLLﬂuLﬁ@Lﬂgﬂﬁxﬂ‘ﬁﬁ’ﬂ CLN399 99.04 g
sa9aeuléiun Renfind3 92.53 Aokt CLN 2123A 48.97 Hasu Lasug KMITL1
frnuuiuiedingn 43.16 Tofu  dougrenffiacsuwinifesnfigade guan
5e9919 CLN2123A x &m1Hind3  118.09 Wiu  sesnsuntiun Bafind3 x
CLN2123A 109.35 faffu KMITL1 x CLN2123A 107.41 flaf  CLN2123A x
KMITL1 104.38 i9siu AnAind3 x CLN399 100.97 #si CLN399 x CLN2123A
87.96 T AAAne3 x KMITL1 87.60 affu KMITLY x CLN399 86.91 fasfu
CLN399 x @anfind3 66.25 fafiu CLN399 x KMITLT 77.59 iafu CLN2123 x
CLN399 72.86 Hasiu uaeuas KMITLY x Aanfind3 Saonuiuies-qa 71.95
Dol

annsAnmAuRRuIasgnaRMiaAeRETe e wudnenanTilige
gaRa KMITLT x CLN2123A 133.16 wlefidus saaasanléid CLN2123A x KMITL1
126.60 tilafidusl CLN2123A x Aafind3 66.85 ilafidus Aanfinda x CLN2123A
54.50 silafidudl AannAind3 x KMITL1 29.06 ilafidusi KMITL1 x CLN399 22.23
wWasidus CLN399 x CLN2123A 18.85 wlafidfusi CLN399 x KMITL1 9.13
wafifusl KMITLY x 3a#nd3  6.01 wefidud &an#ind3 x CLN399 5.38
ilafifiusf CLN2123A x CLN399 -1.54 iwlefidusl uazgnasiidanannudisuaesgn
uasiiad LaRaIasansnqaReduay CLN39Q x Aanfind3 -9.97 wlefidud
 msAnmdnagusuTesgnrassiiandtWeviews  wudnguaiiliengega
AR KMITL1 x CLN2123A 119.32 wlefidfusl  sasmsnnlsiun CLN2123A x KMITL1

a o,

113.15 wefidud  CLN2123A x RenWind3 27.13 wafidusl  Raniind3 x
CLN2123A 18.11 wlefifusdl &m1¥ined3 x CLN399 1.94 wlefifusl  Amniine3 x
KMITL1 -5.38 ilefidusl  CLN399 x CLN2123A -11.19 ilefidusl  KMITLT x
CLN399 -12.25 ulefidusf CLN399 x &vnfined3 -12.91 wlefifus§l CLN399 x
KMITL1 -21.65 wlofifusfl  KMITL1 x @anfing3 22.28 wlefidud wazanauiitien’
ATuAsuIRgHaNTTiandINeLiFqaRe FraN CLN2123A x CLN399 -26.43
wWesldud ‘%ummﬂﬁiﬁudﬂ@jN'au‘l‘ﬁ’mﬂuuﬂmﬁﬁ@mndqwmuiﬂnu'iuuw@;Nmm'ﬁlmq
THAANRIAUAINIINON  A1NN1IATIARBLAULANANINNIADA dsngdnd

AULANFINIaDAa e TdadnAtyde (Ansnedi 9)
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19. U3arurasuds
@'.nmaﬂnmﬁ’mj'ﬂ@LLuwudqﬁﬁlﬁmwmmﬁaLaﬁiﬂﬁaﬁﬁ@ CLNZ123A 10.30

wWefidud  sasaanldun Aaniing3 9.55 wlefidusdl  CLN399 9.11 wadfidus

uazuf KMITLT SiBanauesudoingn 8.98 wlefifudl  uwazhuaniitiancmes

8

wiannigana Auansyning Aanfind3 x CLN399 10.29 wlefidus  sasasunld

< g

WA KMITL1 x CLN399 9.03 ilafifusl  CLN2123A x @anfind3 8.61 wlafifus
AaTine3 x KMITL1 8.59 lefifusl CLN399 x KMITL1 8.17 wlafifud  Aanding
3 x CLN2123A 7.91 ulafidus CLN399 x &m#ing3  7.28 lefidus
CLN2123A x CLN399 7.18 ulafifusf CLN399 x CLN2123A 6.66 lefidus
KMITL1 x 8anine3 6.60 ilafidusl CLN2123A x KMITLT 6.15 tlafifusd  uway
Ara KMITL1 x CLN2123A fiBunmacuduingn 544 wlefidusd

anmsAinEMAERIALTagnEsNvTdeRE TR e wudgrRuitliA g
gana Aanfind3 x CLN399 10.29 wlafidusd  sesasunlsiun KMITL1 x CLN399
-0.15 tlefifusl  Ranfine3 x KMITL1 -7.26 wlafifusi CLN399 x KMITL1 -9.69
wefidusi  CLN2123 x &mwined3 -13.22 wlefifusl  Kmnfined3 x CLN2123A
-20.26 wafifud CLN2123Ax CLN399 -21.22 1lefidusi CLN 399 x Aan#ine3
-21.99 ulafidus  CLN399 x CLN2123A -26.85 ilafidusl ~ KMITL1 x @an¥ind3
28.77 wleffud  CLN2123A x KMITL1 -36.15 wlefifudl  uazguaniiAnmanu
Aiutesgniaumilasedtaasrewsifingnia Auan KMITLT x CLN21Z3A -43.54
wefigust

AN LAuTBgNrANmiend asEeusl widiuanT Wenasgaa &
ANANE3 x CLN399 7.74 wlefidus  seeasunlsun KMITLT x CLN399 -0.88
wefidus  AANTnE3 x KMITLT -10.05 wefidusl  CLN399 x KMITL1 —10.35
Wefifusi CLN2123A x &an#ine3 -16.37 iwefidusl  &enfing3 x CLN2123A -
23.16 \lafidudl  CLN399 x @afineid -23.80 afidus CLN2123A x CLN399
-30.30 wlefidus  KMITL1 x @anfind3 -30.91 wlafidusl CLN399 x CLN2123A°
35.28 wlefifusl  CLN2123A x KMITL1 -40.25 wlefifusl uazeuauiifiAnaanud
iugRsgnuaminiiendiHesdaussingafie Auay KMITLT x CLN2123A  -47.16
Wefdus  AINNI9AIAAaLIAINLANANINSATA ﬂiﬂngdﬁﬁﬂmmmnﬁmmmﬁﬁ

agaldadAnyds (19ei 9)
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‘J ' o 1 dlv < <4 o g
A9 9 UAAIANDATANLUILUD UTNILIDILIN IBINLIANA 4 &’]EJ'W'L!Q

WAZQNNAN 12 ANAN uazudauafidusiac upisuIasgnrasimilasn

\REnaud (H) wazanuAiuTasgnuasinilandasaws (HB)

FnwouFidnm
wm::;ﬁua : ﬂ‘l’lftttim i H 4B ﬁ?‘ug;z@;m H HB

(W) afigus (wafdud) e fiaus
CLN 2123A(1j | 48.97¢ - - 10.30 a - -
Aniind 3 (2) | 92.58 bede - - 9.55 ab - -
KMITL1 (3) 43.16f - - 8.98 abcd - -
CLN 399 (4) | 99.04 abcd - - 9.11 abc - -
1x2 118.09 a 66.85 27.13 8.61 abcde -13.22 -16.37
1x3 104.38 abc 126.60 | 113.15 6.15 fg -36.15 -40.25
1x4 72.86 e -1.54 -26.43 7.18 cdefg -21.22 -30.30
2x1 109.35 ab 54.50 18.11 7.91 bedef -20.26 -23.16
2x3 87.60 bcde 29.06 -5.38 8.59 abcde -7.26 | -10.05
2x4 100.97 abc =588 1.94 | 10.29a | 10.29 7.74
3x1 107.41abc | 13316 | 11932 | 544g 4354 | -47.16
3x2 71.95¢€ 6.01 -22.28 6.60 efc -2ETT -30.91
3x4 86.91 cde 22.23 -12.25 9.03 abc -0.15 -0.88
4 x1 87.96 bcde 18.85 -11.19 6.66 defg -26.85 -35.28
4x2 86.25 cde -9.97 -12.91 7.28 becdefg -21.99 -23.80
4x3 77.59 de 9.13 -21.65 8.17 abcdef -90.69 -10.35
F-test > >
CV (%) 13.14 14.88

» AneBefinfsnrRRUA iUl A ﬁmﬁmrﬂnﬁiﬁaﬁu@ﬂ'ﬂaﬁﬁﬂa‘?ﬁﬁméa

aa o a .
WAt Wanagaulaeid Duncan’s new multiple range test
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20. USunuAdnuTy

L
o <=4

ANNsANEIRLENBLNLI AT BN uATmeReAtAe KMITLT  91.01
wefidusl sesassnléud CLN399 00.88 wlefidusl  Aenfind3 90 44 wlafidust
e CLN2123A fffunmupanndusngn 89.69 wafifusl dougnanfifiFanm

NINTIqRAE ANANTTNI I KMITLY x CLN2123A 94.56 ulefidusl  sasasunldun

a a

CLN2123A x KMITL1 93.26 ilafidusl KMITL1 x aaqfine3 93.37 wefidus

g

CLN299 x CLN2123A 93.33 wilafidusi CLN2123A 32 CLN399 92.81 iilafidus

g = = a, [

CLN399 x 8aiine3 92.71 wlafidusl Banfing3 x CLN2123A 92.08 wwlefidus

< a a

CLN3G9 x KMITLY 91.82 wlafigus  fa1%ne3 x KMITLT 91.40 ilafidus
CLN2123A x aan¥ing3 91.38 wlafidusl  KMITL1 x CLN399 90.96 iilafifusf

-

wazeuay 8ANRNE3 x CLN399 HiBuaupranudiumngs 89.70 iafidus
anmsAnEANALLIegnraNiaAaRaaans wudgnanRFANg

4aAa KMITL1 x CLN2123A 4.64 wlafidus  seeasunlaun CLN2123A x KMITLA

3

3.82 iafidus  CLN399 x CLN2123A 3.36 wlafidusd  KMITL1 x Aansing3

2.91 wWlefifufl  CLN2123A x CLN399 2.80 wlefidusl  CLN399 x #andine3
226 wefifuf  Aanfingd x CLN2123A 2.23 wlafidud  CLN2123A x Rn1fing3
1.45 Wafifus§  CLN3S9 x KMITL1 0.96 ulefifusl  @m#ined x KMITL1 0.74
wefifud  KMITLT x CLN399 0.01 wlafiful  uszenanfiiiApanuiiduasgn
ugauiioriieinsaiautnnanAeguay RA-Aind3 x CLN309  -1.05 wlefifus

 msnmasnaRisutesgnuaumiiandndniadenasieus nudigrasfifange
gAna KMITL! x CLN2123A 3.88 ulefifusl  sasasanléiun CLN2123A x KMITLY

o

3.12 1Wafidusl  CLN399 x CLN2123A 2.69 wlafidusl  KMITL1 x aanfine3

o

2.59 astdus  CLN2123A x CLN399 2.12 wlefifusi  CLN399 x &adine3
2.01 wWefidus  Bm fined3 x CLN2123A 1.81 wlafidus CLN2123A x @an7ing3

<= = <,

AANNE3 x KMITLT 0.42

g

1.03 wlafidusl  CLN399 x KMITL1 0.88 wasidus
Wefidusl KMITL1 x CLN399 -0.05 wlefifus  uavenaniifiAanupisuaesgn
nanwilandinesseusinngade fuan Aanfing3 x CLN399 -1.29 ulefifus e

2 o 1 J %4 z ! 1 [l )% 1 lﬂl 2 1
wansliiudnguanlitfiunmuanudunnndivaus  enduuisguaniianaaylian
AMNRLAUAINIINBUN AINNMTAIIAABUAHUANGNNIEDTR 1sngInTaansusn

] Qa ] <l ov © o n‘ dl
ANNNANAALNNHULRIATYEN (A19WH 10)
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2

21. Yannunduls
a1nnsansRugaudnuifBuandulaefediiife 8aiinds  3.84
Wefidud sesnsunlin CLN399 2.99 wlefifusl  CLN2123A 221 wlafifusf

waeug KMITLT ffsnnadulenngn 1.64 wefifusd douduaniifiBunnudule

W INTigaRe AuausEdne CLN2123A x KMITLT 587 wlefidusd  sesasunldun

-

CLN399 x Amnfindz 538 wlefifusl  CLN2123A x CLN299 4.51 wlafifus
KMITL1 x CLN2123A 3.75 ilafidiusl  KMITL1 x CLN399 3.71 wlefifusi &m0
ANe3 x KMITL1 3.34 ulefifusl CLN399 x 8anfind3 3.23 wlefidusdl CLN399
x CLN2123A 3.19 wlafidusl - Banfind3 x CLN2123A 2.79 wefidusl CLN399
x KMITLT 277 wefidusl  KMITLT x aandine3 2.76 wefidusl  uazgnan@an
Finel3 x CLN399 Rfsanaudulasnga 2.50 wlafidus

anmsAnEARsLIagnrssinia ARt e e wudFrasTLTANge

o

gaAa  CLN2123A x KMITL1 204.76 wlefifusd  sasasmnldud KMITLY x

-8

CLN2123A  94.76 1lefifusl ~ CLN2123A x &afAng  77.35 BILEE

o

CLN2123A x CLN 399 73.06 Lasidus  KMITLT x CLN399 60.23 iefidus

o

CLN399 x CLN2123A 22.60 wlafidusl ~ &mnfind3 x KMITL1 21.72 wlefifus
CLN399 x KMITL1 19.60 wlafifusl  &afind3 x CLN2123A 7.91 wlefifus
KMITL1 x 82073 0.83 ulafifusi  CLN399 x &afine3 -5.52 wlefifusl uas
@jmu‘?{ﬁmmwﬁmwmqnwmumﬁ@mL'a‘é"ﬂ‘il'mwml,:irv’{ﬁzgmﬁ@ ANAN §AnTIng3 x
CLN399 -24.02 1tlafigust

nsfnmanuiiAutesgnraumiiandvievdeust wudigranildrgeqaie
CLN2123A x KMITL1 164.93 wlafifusl  sasasunléfun KMITL1 x CLN2123A
69.31 tlafidusl CLN2123A x CLN399 50.68 ilafifusl CLN2123A x &pnving
3 39.80 Llafidufl  KMITLT x CLN399 23.98 ulafifusi CLN399 x CLN2123A
6.74 Wefidusl CLN399 x KMITL1 -7.45 1lafidusi &anfine3 x KMITL1 -13.22
wefifusl  CLN399 x Anfine3 -13.66 tlafidus &anfine3 x CLN2123A -27.40
wefifusl  KMITLY x Ranfineda 2811 wlefidusl  uazhnauiiiAanufisures
qruaumilandnviesfeusisngaie suas Aanfingd3 x CLN329 -32.47 ulafifusf
AMNNNIATIRABLAINUANANNINGDE  Usngddimanuuansinanieginasinaiiie

&ATYE (A91991 10)
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o — 4 S
A15190 10 uansAefeBunuanudu Wunnadule seszilems 4 anaiug

uwagnEaN 12 guan uazuanlefifuinnnumisiuaasgnaaniwile

Aedeawl (H) uazAnufsiusasgnuasivilandiwaseus (HB)

Snwnsfidnem
Wausuazg 1ol H He | Pdunowdw | H HB
NE Ay [ . o .
(Wafidus) Lﬂasg&num (afidus) lediius

CLN 2123A(1) | 89.69 g - - 2.21de - -
Aadind 3 (2) | 90.44 fg - J 3.84 bc - -
KMITL 1 (3) | 91.01 defg - - | 1646 \ -
CLN 399 (4) | 90.88 efg - - 2.99 cde - -
1x2 91.38 cdefg 1.45 1.03 538a 77.35 38.80
1x3 93.86 ab 3.87 3.12 587 a 204.76 | 164.93
1x4 92.81 abcde 2.80 2.12 4.51 ab 73.06 50.68
2x1 92.08 cdefg 2.23 1.81 2.79 cde 7.91 -27.40
2x3 91.40 cdefg 0.74 0.42 3.34 bcd 21.72 -13.22
2x4 89.70 g -1.05 [ -1.29 2.59 cde -24.02 -32.47
3x1 94.55 13 4.64 3.88 3.75 bc 84.76 69.31
3x2 93.37 abc 2.91 2.5S 2.76 cde 0.63 -28.11
3x4 90.96 efg 0.01 -0.05 3.71 bcd 60.23 23.98
4 x1 93.33 abcd 3.36 2.69 3.19 bcd 22.60 6.74
4x2 92.71abcdef 2.26 2.01 3.23 bcd -5.52 -13.66
4x3 91.82bcdefg | 0.96 0.88 2.77 cde 19.60 -7.45
F-test ** *
CV (%) 1.30 22.89

= Aeasni

o o

]
=

neanh anageaulneds Duncan’'s new multiple range test

aenmsnafustaiuluwuase  Haonuuansneiuednslidad Aty
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22. Banawaudsitazateiils
annsAneRufrawinudn i Buusewidazared idedediia
CLN399 7.53 1/3nd sesanléiud KMITL1 6.16 13nd CLN2123A 6.15 1f3nd
wazRu@eniing 3 fiBunuresisiazaneinldngn 554 1ind  dousnaadisl
Brnomeadsfiszanetinlfunniigne guauszuing CLN2123A x KMITL1 7.98
g seensanlfun Randingd x KMITLT 7.94 15nd CLN399 x Andind3 7.93
vind &anfind3 x CLN399 7.54 1ind CLN399 x CLN2123A 7.06 1i3nd KMITL1
x CLN399 7.05 1nd CLN2123A x &n1¥ind3 6.97 und CLN2123A x KMITL1
6.91 U3nd CLN2123A x CLN399 6.61 13nd KMITL1 x CLN2128A 6.66 1/3nd
KMITL1 x BanTing3 6.39 1309 uazhnan #anfind3 x CLN2123A Hilfunnsnasuda
fiazaneinldnngn 6.24 1ind
anmsAnmannsisutesrauiieAefgvesens  wudihnaNRlEAge

°

4nAa FANANG3 x KMITL1 35.61 wafifusd  sasasunldun CLN399 x @anfines

9

g

21.29 Wefidud  CLN2123A x @m#ing3 18.14 wlafidus  CLN399 x KMITL1

o <l o o

16.57 wWafidus  Aafing3 x CLN399 15.39 wlafifusi  CLN2123A x KMITL1

-

12.26 wlafidusd  KMITL1 x @anfindid 9.18 wafidusl  KMITL1 x CLN2123A
8.15 ilafidus  Anfne3 x CLN2123A 6.71 wlasifusl  CLN399 x CLN2123A
3.47 wefifusfl  KMITL1 x CLN399 2.94 wlefifusl wazanaufidaanaisiuaes
gnuaniniisaafogeeulfingaie Ara CLN2123A x CLN399 -0.38
wlafigusd

nsAnmeanaRiduTesgnramwitand vievseus wudngusalingeanie @
ANMINES x KMITL1 29.04 wlefifusl  sesasunldun CLN2123A x &afing3
13.27 wefidusi  CLN2123A x KMITLT 12.16 wlafidusl KMITL1 x CLN2123A
8.06 wlafidusl  CLN399 x KMITL1 5.97 wefidusl CLN399 x &andined3 5.30
wWafidusl  KMITL1 x @andine3 3.73 wefidusl Amnfine3 x CLN2123A 1.46
wefidusl &M #Ind3 x CLN399 0.18 1afifusl CLN399 x CLN2123A 1.46
wlafidusl  @anfind3 x CLN399 0.18 wefidusl CLN399 x CLN2123A -6.27

o

wWefidusl  KMITLT x CLN399 -6.41 wefifusl uszauauiiiiAiacnmsiutegn

NaNiand e viaulngnRagnan CLN2123A x CLN399 -9.50 wleafifusl &9

uansliivingnanliB e wdaasaneinlsiuinndivens  anduuneguani
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o © v

ﬁmwumnﬁi’wmmnmmhq UEATA EN (ﬁﬂﬁ"]\]‘ﬂ 11)

&
23. USNUNTANINNA
o o ' 0 ci’d :’r dl ar gd = =y a°,
@qﬂﬂ’]?ﬁﬂﬁqwuﬁWﬂLLSJWU’]'WINIEN’]EMH?WVI\‘WINQLQ@EIﬂ\'iuﬂ@ RAPTNNES

0.58 wWefidus  sasaannlownd CLN399 0.49 wlafidusl  CLN2123A 0.47

g '

wWefidud  waziug KMITL1 Bilfunmunsaionunnngn 0.38 wafidud  soug

a

g

Nauwuﬂ?mmnimmnwmm ﬂwamwummmﬂw% x CLN2123A 0.74 Lﬂ‘ﬂ?L‘ﬁu
saean AN CLN399 x Aanfinid3 0.67 wlefifusd  &a%ind3 x CLN39y 0.66
wefifusd CLN2123A x CLN399 0.65 lafidusl CLN2123A x &aniingd3 0.64
wlefidud  KMITLT x CLN399 0.62 wlesifufl  CLN2123A x KMITL1 0.60

o

wWefidusl  KMITL1 x CLN2123A 0.57 wlefifus  KMITL1 x &anfined 0.55
wefidusd  CLN399 x KMITL1 0.53 wlefifiusi  CLN399 x CLN2123A 0.53
wWefigus uazanan Anniinds x KMITL1 ffunaunseviovainnnga 0.52
vafidus

AnNMsAnIALAuTeIgnrauvTtaAaRETa el nudENaNTLFANg
§AR8 KMITLT x CLN399 41.62 wlefifus smeaaanldun CLN2123A x KMITL1
40.99 wlefidusd  AenAInd3 x CLN2123A 38.95 wlefidus  CLN2123A x
CLNG99 34.08 wlafiflusl  KMITL1 x CLN2123A 33.10ulefidusl  CLN399 x @
oAnd3 2503 wlafidusi  EanWine3 x CLN399 22.33ulefidusl  CLN399 x
KMITL1 21.93ulefidust  CLN2123A x #aniind3 21.50 wlafifus  KMITL1 x &
pfine 13.95 ulafifud  CLN399 x CLN2123A 9.81 wlefidudl  unzenasiiiien
AT sgnuANmileAneAnTasientangaRe Aran AAnAnd3 x KMITL1
8.03 1asiqust

nsAnmAnuAsusesgnraitandinenteus wudngiiliengege Ae
CLN2123A x CLN399 31.40 wefifusl  sasgasnléiun CLN2123A x KMITLT

o

26.68 1afidus  &AAnE3 x CLN 2123A 26.12 wlafifusl  KMITL1 x CLN399

o ,

25.05 lWafldus  KMITL1 x CLN2123A 19.59 wlafifus - CLN399 x &n7ing3

& <l &

15.53 1lafidusl  An1Find3 x CLN399 13.03 iafidusl CLN2123A x a1fine3
10.36 Wafidus  CLN399 x KMITL1 7.67 ilafidusl  CLN399 x CLN2123A



58

7.46 wWefifud  KMITL1 x Banfing3 -6.00% uazensufifinonaiisuresgnuan
wilandwesibeusisngane duan AA1TNE3 x KMITLY -10.87 wiefifud  Faudns
IAuinguanlfBunmnsaremuaunndmaus  enduinsgraniianaaslien
AT RN G AL A1NNNIAIIRABLANANANNETR dsngdadiagnauan

Anannestnad1sldedAgyds e 14)

24. St maud

=

AR CLN399 12.52

o

anmaAneRugrewsinudllFinofdniiug A el
wWafidus  sasswwntdun 8anfinda 11.52 wlefidudl  KMITL1 2.71 wwlefifus
uazug CLN2123A ffhinniinfiudnnge 8.51 wefidud  deudnaniifhfuns
Amfivdanniigeia Auauszwdng CLN3SY x KMITLT 14.96 wlefidud  saaacun
g CLN399 x Rafine3 14.56 wlafidusl  KMITLT x CLN399 13.69 ilafifusl
ATING3 x CLN2123A 1352 wafifusl  CLN2123A x @maiindd  13.17

o

wafidus  CLN399 x CLN2123A 13.10 tlafifusd  Rasing3 x CLN399 12.34

o

wWefidusdl  KMITL1 x CLN2123A 11.85 wlefidusl  Renfind3 x KMITL1 10.93
wWesidui  CLN2123A x CLN399 10.60 ilafifusl  CLN2123A x KMITL1 9.53
wofidu  unzhray KMITLT x Aanfine3 fifiunnfnniiudingn 8.56 1lefifus

ANMEANMALALTRIgNHA LT A IaRE TR seua WidARaNT LFFgs
§AA2 CLN399 x KMITL1 40.93 Lafidus sasnaulfur KMITL 1 x CLN2123A
37.66 \wWafidusl  Ban¥ind3 x CLN2123A 35.00 wefifusl CLN2123A x Aan
find3 31.51 wlafidud  CLN399 x CLN2123A 24.61 ulefifusl CLN399 x @1
find3 21.10 wefifus  CLN2123A x KMITLT 10.70 iwefidusl  Annfing3 x
KMITL 1 8.12 ilafifusl  &anind3 x CLN399 2.64 wlafidus CLN 2123A x
CLN399 0.79 ulefifusl KMITL1 x CLN399 0.28 wlofifusl uazhuasfidiand
wimmq@nNmJLuﬁ@mmﬁmmwmmé’ﬁqm ANAN KMITLT x Bandind3  -15.32
afigus

nsfinsABisuIsgnussvilendasiousl  wuinAnasddAngegaia
KMITL x CLN2123A 36.13 wafifusl  sesasnnleiun CLN399 x KMITL1 19.46
wWefidud &enfind3 x CLN2123A 17.39 wlefifiusl  CLN399 x @an¥iwd3 16.25

1Wefgus  CLN2123A x Afine3 14.35 ilafidusl CLN2123A x KMITL1 9.47
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AseR 11 sanernieigBinnmenddiaranetnld  Bunansavemuntes
uzidama 4 areufinsqnuan 12 guay uazuaaslefiduinoud
Lm'wumqnmaumﬁ@mmﬁ'ﬂﬂmm (H  uszANALALIRIgNHAY
willandwasisaus (HB)

Snensiidnm
wewluazg | sBaunmres | up | WBamnsm | HB
WA wisfiazans SV

g wind iafigun ST s figus
CLN 2123A(1) 6.15€e o - 0.47 fg - -
Aniind 3 (2) | 554b - - | 0.58 bedef - -
KMITL1 (3)| 6.16e ’ | 0.38¢g - -
CLN 399 (4) 7.53b X ; 0.49 ef - -
1x2 6.97 c 19.14 | 13.27 | 0.64 abcd 21.59 | 10.36
1x3 6.91c 12.26 | 12.16 | 0.60 bedef 40.99 | 26.68
1x4 6.81¢c -0.37 | -9.50 | 0.65 abc 34.08 | 31.40
2x1 6.24 & 6.71 1.46 | 0.74 a 38.95 | 26.12
2:x3 794 a 35.61 | 29.04 | 0.52 efg 8.03 |-10.87
2x4 7.54 b .58 0.18 | 0.66 abc 22.33 | 13.03
3x1 . 6.66 cd 8.15 8.06 | 0.57 bcdef 33.10 | 19.89
3x2 6.39 de 9.18 3.73 | 0.55 becdef 13.95 -6.C0
3x4 7.05¢ 294 | -6.41 | 0.62abcde | 41.62 | 25.05
4x1 7.06 c 3.7 | -6.27 | 0.53 cdef 9.81 7.46
4x2 793 a 21.29 5.30 | 0.67 ab 25.03 15.53
4x3 798 a 16.57 5.97 | 0.53 cdef 21.94 7.67
F-test ™ -
CV (%) 3.08 11.40

~* @easiil

o

n19ans enasaulneds Duncan's new multiple range test

nansennuseiuluiueme JanuusnfneiuatnslilsdAnyd
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-4 g

wafifudl  KMITL1 x CLN399 9.32 wlafifusl  CLN399 x CLN2123A 4.66
wafifusl  @Anfind3 x CLN399 -1.46 ilafidusl  &m1¥ind3 x KMITL1 -5.06
Wefidud  CLN2123A x CLN399 -15.33 wiefifusdl  wavariauiifiFnaanuisiu
vesgnusauitandwevdeuslsingn Aeguan KMITL1 x Aaniine3 -25.65
wadidusd mu,amlﬁmm"‘wnﬁwau’l.mﬁ‘mmqm'mwﬁmrmwmm ﬂmquqmu
KMITLT x @anfind3 fddsunaddmiudsndaview annisasmeseumieadi

] or

dsngdndaonuuansinemnsaifiasineiladndny need 12)

25. WFanauenasinged
annsAnmaiugauainudniBunasiianainatediadndeiia  CLN309
2.42 Wesldus  sasasunldun KMITL1  1.58 wefidusi  CLN2123A 1.01
wefifud uazRusaATine3 ﬁlﬁmmﬁqma‘?ﬁﬁaﬁﬁﬁqm 0.76 \Wasldud daug
nan it BnnsinnaiRafisiuingeRe duanszwing CLN399 x CLN2123A 2.39
wefidusl  sevasnnliun Anfine3 x KMITLT 2.24 wlefifus  andind3 x
CLN399 2.19 lJafifusl CLN2123A x CLN399 2.14 ilafifusl KMITL1 x &m0
Wind3 204 wefdud  Re#ind3 x CLN2123A 1.92 wlefidusl  CLN399 x
KMITLT 1.81 wefidus KMITL1 x CLN399 1.73 wlefidus  KMITL1 x CLN399

Pe

1.72 wefidusl  CLN399 x Amnfing3 1.34 iafidus  CLN2123A x KMITL1
111 wefifusl  uavenan CLN2123A x Aanfinga S Bunnutnsa3 A AN 40
0.75 \Wafigus

anmsiineanuisuviiednsaeious wodnduauiilireingeaie 3
AMING3 x CLN2123A 116,51 wafifusd  sesaqunldun RanFings x KMITLY
91.07 wefidusl  KMITL1 x Aanind3 73.63 1lafifusl  CLN399 x CLN2123A
39.24 wlefidusl  AATind3 x CLN399 37.30 wlefidusl KMITL1 x CLN 2123A
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AFIaT 13 Anzineatifaetnnugaresssdema
SOV Df SS MS F Value Pr>F
Treatment 15 23274.95637  1551.66367 15.42 0.0001
Block 2 1149.18465 574.59233 5.71 0.0079
Error 30 3018.93615 100.63120
‘Total 47 27443.07717
Cv = 0.874425 %
Grand mean = 101.590833
AT 14 AnsvinnatiATensnresuzdewma
SOV Df SS MS F Value Pr>F
Treatment 15 16561.44255  1037.42950 3.87 0.0008
Block 2 5154.34355 = 2577.17178 9.62 0.0006
Error 30 8039.65625 267.98854
Total 47 28755.44235
Cv = 18.30057 %
Grand mean = 89.4527083
A91e7 15 Annzineatnrenduidudnanidiuresuzdemna
SOV Df SS MS F Value Pr>F
Treatment 15 0.40779792  0.02718653 1.35 0.2366
Block 2 0.30006667  0.15003333 7.43 0.0024
Error 30 0.60573333  0.02019111
Total 47 1.311359792
cv o = 9.258288 %

Grand mean

= 1.53479167



X ld. a o aa o ' Il
M1 19 QLﬂ?qzﬁﬂ'\\iﬂﬂﬁlﬂ'ﬂﬁqunuﬂ@ﬂﬂ@‘ﬁ@ﬂ‘ﬂﬂﬂl'ﬂ\‘iﬂzlﬁﬂlmﬂ

SOV Df SS MS F Value Pr>F
Treatment 15 19.55588125  1.30372542 3.72 0.0011
Block 2 1.445340417  0.72670208 2.08 0.1432
Error 30 10.50606250  0.35020208
Total 47 31.51534792

Ccv = 0.325163 %
Grand mean = 6.3460416
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SOV Df SS MS F Value Pr>F
Treatment 15 4275562.419  285037.495 4.79 0.0001
Block 2 144601.862 72300.931 1.22 0.3107
Error 30 1784317.891 59477.263
Total 47 6204482.172

Ccv = 4252347 %
Grand mean = 573.517708
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SOV Df SS MS F Value Pr>F
Treatment 15 28370.77206  1891.38480 5.62 0.0001
Block 2 4693.99542  2346.99771 6.98 0.0033
Error 30 10094.53632  336.48454
Total 47 43159.30380

cv = 35.86585 %

Grand mean = 51.1447917
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SOV Df SS MS F Value Pr>F
Treatment | 15 45.12891458  3.00859431 16.36 0.000
Block 2 0.31246250  0.15623125 0.85 0.43
Error 30 551760417  0.18392014
Total 47 50.95898125

cv = 7.414096 %
Grand mean = 57843750
A5 26 BlamyinnsadRtesannuiudintesdema

SOV Df SS MS F Value Pr>F
Treatment 15 18071.90125 1204.79342 9.11 0.0001
Block 2 991.30813 495.65406 3.75 0.0353
Error 30 3968.59787 132.28660

Total 47 23031.80725

Ccv = 13.14352 %

Grand mean = 87.5077083
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SOV Df SS MS F Value Pr>F

Treatment 15 95.05963215  6.33730881 4.34 0.0003
Block _ 2 5.68297379  2.84148690 1.95 0.1605
Error 30 43.8060575 1.4602019
Total 47 144.5486635

Ccv = 1.315206 %

91.8782708

Grand mean





