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Improvement of Table Tomato for Heat Tolerance

Sompop Thitavasanta and Thanaed Saeheang
ABSTRACT

The F, and Fg hybrid tomatoes of CL5915-93 x Sicathip 3 were selected by
pedigree method. Growth characteristic and chemicals composition of fresh tomato
fruits were evaluated for selection of the hybrid lines that well adapted to Ladkrabang
environment, high yielding and good quality. Field trial and laboratory work were done at
Department of H(;fticulture, Faculty of Agricultural Technology, King Mongkut's Institute
of Technology Ladkrabang during November 2005 to August 200€. Two field trials were
done in two separate seasons. The first trial for F, population was planted during
November 2005-March 2006 with average temperatures of 32.5 and 23.6 degree celsius
at daytime and nighttime, respectively. The second trial for F, population was planted
during May-August 2006 with average temperature of daytime 33.2 and nighttime 25.9
degree celsius which higher than the optimum temperature (daytime 26.5 and nighttime
22 degree celéius). The results showed that 4 breeding lines of the F, population ; CL.S-
48-3-1(8)-2(1) plant No. 7 CL.S-48-3-1(8)-2(41) plant No. 5 CL.S-48-4-2(20)-3(57) plant
No. 14 and CL.S-48-6-2(25)-5(20) plant No. 2 were selected due to high yielding (more
than 1 kg/plant), high percentage of fruit setting, lower fruit crack and abnormal fruit
shape and contain high amount of sugar, citric acid and ascorbic aéid. For the Fq
population, 4 breeding lines ; CL.S-48-6-1(8)-2(1)-7 plant No. 22 CL.5-48-6-1(8)-2(41)-5.
plant No. 17 CL.S-48-6-2(20)-3(57)-14 plant No. 4 and CL.S-48-6-2(25)-5(20)-2 plant No.
15 were selected due'.to high yield and high quality during high temperature condition.

The selected cultivars, therefore, will be used in the next generation study.
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wanzanfuanmwwendeaasznalne Tneldns@amaiug P5-514 uaz L-22 duily
Fugimdauitiusdubnlsewdlng  willnadndu surer  sadlduzd@ameiug

[ &

Kewalo #iflualn nuldineudensiniaily siuusl IneamisonauiuguazAnlfinlgniug
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t
sy a i

auldnzdemaiusnudeunlduandnunnds 1 Alandu/mu aull Sauou 35 areiug 98

q
t

= o o o 3 = 1Y =l @ ¥ <4 ' A [
Wee 3 aneviug Aigniiduifiensgnududouaniieadnides visalduanias Reug Kp-
71(FB), KP-135(F6) wazKP-17(F7)
a =] = o’ < v v
medrfgdan  azmalulaginisinems  andumalulatinszasunananan
[ E/Q' o [ < [ :’/ 1=
nsaransele Eulasamewmuniugusdameiulseniuandousl wa. 2543 Taa
BUATY LAUAMD (2544) Hn1sAnminisdianendneuznieiugnesunednezlunzide
we Wevanisnauiuguzidema 18 anewug send w9l Aemsh (2544) finn1sAnennag
Wsivinuaresflsnaunaalvasusdamaiulseniuanaaldn 18 aneug wudn
Wuf CL 5915-206 flAanuge auamsania Auiily widndens uaz 1uARARRHgIER
a o=l a L4 = ¢ o s < 4 1 17 :I/
wazRuganing 3 Huefifudnisiina Srwsunasiesiu WBunansaiamunlugliense
deen  uwaniBunndmiuigege  Twwarsenisnualdgnihannsniuguuunuiune

iearRaunaeiug Usngirfifesgnraniitianain CL 5915-93 (naGuaddiu siliana
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HuLNAY (globe) dwin 16.02 nﬁ‘”ursiam n'u‘vﬁtylﬁu?muuuﬁqtgﬂﬂ) U ng 3 (Mu
%ou naguaaidin aullal (plum) vidn 7.74 nfusiena mm?ryﬁuimuuﬂﬁ’mgﬂa) AiflAnu
mm:auua:mmm'tﬁwawﬁm‘lﬁﬁ“luﬁ"qui 2 aanAdeaiL suTd qUNTULY (2546) 218N
fi’]’lﬁ”ﬁ'\mmmaﬂumﬂﬁuﬁu:ﬁaMﬂgnnmmffzﬁ 2 FnAsvlutaengeiy wudgnNaNTzg
CL 5915-93 X Amnyinel 3 oL WanaRgandden Feuileudy
ﬁjsﬁauﬁiu piann U3tyeyn  windun? (2548) v‘hma‘ﬁnﬁﬂ.ﬂwﬁmmﬁuﬁu;ﬁiﬂmﬂ?”uﬂ?:mu
apmufouRuggnran CL 5915-93 X Amvine 3 TneRanrAndenuUUTWNt s 35 i
Uszmnsdaft 5 wsz 6 wudn zdlameiuggnuay CL 5915-93 X &nfing 3 i 5 Tinlgn
mﬂ“lrﬁ’mmwLLﬂmﬂzgﬂﬁﬁqmuqﬁLaﬁﬂmamq@ﬂgn na"93U 33 B9ALTAITIEA NANNAL 23.5
aeAnTaLTea auntoiestuRL IR les TianARRALAadmANNg 1 Alansuay snusns
gniiAung uszeinelaiinninméusenang sndlumzdemeiifgnuen CL 591593 X
fonfing 3 Fat 6 ﬁﬂgnmﬂlﬁ amwuﬂmﬂqnﬁﬁgmmnﬂﬁLaﬁ'ﬂmaﬂmq@ﬂqn naNdu 33.6

k2

< <4 . =y b = =y Yol $ a AS’ ]
AANTRLTER NANAU 26.8 ANANTALTEA mmmmmmu‘lmiﬂm WinanaRLaf R

acda

; ac BLUIX oy = P v ]
Hnnet 1 nLﬁﬂ?N‘ﬂullﬂ ﬂmzwﬁqnyﬁum\j LL@:Lﬂuﬂqﬂiuwﬁ“ﬂmﬂqwm']Ui‘ﬁ‘ﬁqmmﬂ

-

uiRsaruus i maRuignaan CL 5915-93 X Aniiwed 3 9991 5

26 24 ﬁﬂ‘é‘%ﬁﬂ@ﬂﬂ'\&Lﬁﬁﬂ"lﬂ‘l‘uﬂ@&lglﬁ@!ﬁﬂﬁ

rnninasudeRomn  (otal. solids)  himmideresudeiiiiwRosgndean
Srsrmmesnithnude  ssudofomauanFnnnseiamniinoudfiumsdemed
e demATt B letomaiiung 5.5 wefiud Traanzednede 8.5 wedfifus
LL@:ﬁLF.rmmﬂ?mV?mmﬂgi'LuﬁN 0.35:0.55 Wlafifus WudhunsdiFemedmigaamnm
uzliawmaulsg (George et al. 2004)

Buntunseviavn (total titratable acidity)  nsm@wvid (organic acid)
AuANATYReTaT At ANRRNz T a AR & ATy sionisuLsgy nanBUYIIET
fdnyluuzidewa 1Hun nse@sidn se9aINNAe NIANTAA (Davies and. Hobson 1981)
BununsanamadnFlunausdemeasiiaouusnsnaiull  Dalal et al. (1966) $7897U
fmﬁmmmm'lumu:ﬁﬂmmuﬁmgqqm‘lumm:ﬁmﬁluLﬂuﬁmwu uazazanaiianagnisiii
u# Brecht ef al. (1976) eI ansie AU A st na TR unadiufth Buno
mmﬁ‘lmme‘lﬁgqndwau:ﬁﬂmﬂﬁLﬁmﬁ'm’b’ﬂmzﬂzmLLﬁféTmZL%m anzfl - Al-Shabani

and Greig. (1979) wudnmsifiuiennanzITamAusTeTsing Rz BUNUIeINIANFATA

ol ldumnsinariu
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wuunay (globe) wiin 16.02 nFusaNg m‘a‘L@?‘CyL?mTﬂLLUUﬁQLg@EI) TuRanfing 3 (MU
¥au uaBuaadu gild (plum) Sawtin 7.74 nfusena mm’?n&uﬁu‘tmmﬂﬁugaﬂ) fislannu
snzanLazase iinanaalEalud R 2aanadaciy suimil qunsuui (2546) E91U
d'ﬂé’ﬁ'\miwmafaumﬂﬁuﬁ:u:ﬁ@mﬁqnmwﬁ’qﬁ 2 Bnasalutasnge wurj'\@,nmmmdﬁ
CL 5915-93 X @m1iinel 3 mmmL@?‘n&lLﬁuimlﬁﬁuaﬂﬁ’waNamgqndﬂtﬁﬂLﬁEULﬁﬂuﬁu
Anasau sann ey wiadund (2548) FnsAnENIsRRN RSN emnATUTEIY
aanufeuufgnuay CL 5915-93 X @aniing 3 TneAannsAndanuuLTifinlsz iRy -
Usznnsdad 5 uaz 6 wudn uzdewaiuggnuan CL 5915-93 X Aanfing 3 daft 5 flgn
ma’Lﬁ’TamwuﬂmﬂgnﬁﬁgmmﬁLﬂ?}lﬂma@mq@ﬂgn na193y 33 aeAlTadua Na1sAu 23.5
peAIaidaa arunsaasRulaln TananRAnAefuNnng] 1 Alansuaulyl anina
qniAuAd Lmzmﬁmﬂumaﬁquwﬁmmmaﬁﬁ doulunsdamaiuignuan CL 5915-93 X
Aonfing 3 4t 6 filgnaneld amwuﬂmﬂ@nﬁﬁ@gmmﬁLfa?a'ﬂm@mq@ﬂgn naeds 33.6
asdTaEed NaAL 26.8 Aenaadaa aunsaiEseyAulR AR THuanAnRADsofy
wnnd 1 Alanddull ansnagniidues LL@:Lﬂﬁmﬂlumaﬁammwé’mmmﬁﬁﬁ

dudsafuuz@emanugnaay CL 5915-93 X Anfind 3 $a%1 5

2 6 aamlsznaunisaTiaglunaNsIIaLNA

Bunnaaeudafavna  (otal solids) 1Huninviderswwdsuieiivaeatndeann
WszmeaenlUuuaudd gaui muALasBunnns A anE Al AR dAyiunema

=1 s

L amAftBun e sdsiommiundt 5.5 wefidus Inalanizededs 8.5 wlefidus
wastiBinnnsaviovaneglutos 055-0.35  wlefidud Hudneoienseinisdmiu
@maﬂun@iuu:ﬁ@t,wﬂt,t,ﬂ?gﬂ (George et al. 2004)

Funnuneaianum  (total titratable acidity) nsmauyiasl (organic acid) &
mmﬁﬂﬁm&i@ia‘mﬁméaN@mﬁmu:ﬁ@mmm:ﬁaﬁmqm‘iﬁﬁmﬁi@mmﬂ?gﬂ NSARUYITEN
frdnulunzdewn 1Hun nsadsita sesnaunAe nsmundA (Davies and. Hobson 1981)
Bunnunsainmadaldlunauzdemaazianuuansieiuld  Dalal et al. (1966) 1831%
. p P o] a o o A G o
sBunnsalunensidemassiingeaaluausinaGudiuaauy  WaTaranaulBragnaNy
Wi Brecht ef al. (1976) $18971447 nansaamat U e lussasaatiduasAuniifiunn
nsafilawmsnldgenduanziemaiiufuslfluszasnauidag g, aquzfi  Al-Shabani

. ] =3 d‘ A ] | .:i
and Greig. (1979) wudmaifiuiiesnanziamAluszzee ariifiutnaaantaningma

Falaldunnsnaiu
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ANEINNTA-A (pH). ANaABN1INNNIUTeY invertase Fafhwevlnfwlaoy
ﬁﬂmag‘imm (reducing sugar) lihiiunglaguszn¥alna Bucheli and Devaud (1994)
FNIANHNNSAEANTN AN ALATASNITNTRY invertase WsEMin N IR TR AN T eI A
2 @eWug wudtsveznaanduny wzdemdsewud A fhunnthmesaafinnnindle
wWhnuisuiuaneiug 8 38 wefidud uarfianssnaed invertase gandraneiug B e 2
Wi ST Buasiimaiinsadalfunnndnfeadestuianssuaes  invertase A
uNNdTuRL wenanEfanLdn invertase anansaRaedlaludag pH 3.5-7.0 uaziia
ﬁ@nsa‘ulﬁ'ﬁﬁ@mﬁ@ oH Winf 5 uidle pH WAL 1.6 axinl invertase auanualsl

Au30919ule (Russell.1994)

.

WANaTA9T (reducing sugar)  Wmaluesstsenauidndty Anasaratifan

nzgewmALAznafeRnININIBNERIEME | BN NAIsTIRKATasHsNviTamATlat)

L)

Uszanow 1545 wefifudaaaiimings wiawindu 65 wefidusaaaiFuinaaads

1
=t s

> 4 > a8 aa o a0 P 4 Ay :
fanua Funauiavaautinaalszinysandg ndrAusslFuinuan A A-wialaa ey

m-nglaa T linanz@ainaiisanaau (Hobson and Davies. 1971)

o o

o S = | ¥ . 4 as 1 [~ ) a = dl
INNUT (vitamin C) WANZIUBWARATIUINANI8AINRNA Aty Usuitunga

o
¥

wagpastalunaiiBFunainsadaldunnsneiulil saus 5-70 SaansuRetIMEnNaaan 100

| o

nfN Teudusnug (Hobson and Davies. 1971) 2musrawnlsuInNsALadnasliaLfNTy

warfiFunugegnlussernieniinaasgniAunasiny (Dalal et al. 1966) HaNANUTINLGN

]
= | <

nz@ewmangnids MfuandmAuigndmanandandt (Clutter and Miller. 1961) uazd

L)
]

b

enuiAnnInIssRaNz@amAngmiuna lussasaauidnition tensgnaziannnan

U

¥ <

Y ) - a o o P . v a  a
poandnanzilawAnaseldgnadiy  na1tReNaNz@RmMATANAIFUELIENIMARTY
NINNIRANZATONATIGNNNAIRINNINALNES  (Scott and Krammer. 1959) usifid
, A a o - = % a = o
18U A A RNT IR N T ARG N APIULA TR AN LT AN ATIE NN UAIRINNNS

o a

Wi HiBunadnniiudluiuansadiu (Bercht et al. 1976)
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3.1 alnsaildlumsie

3.1. 1aunsallunlaalgn

1.

o o B~ »

o g

LNﬂﬂWi&ﬁN”LﬁJﬂLﬂﬂ@’lﬂQﬂNﬂN CL 5915- 93 Xaﬂ’]‘ﬂWEl 3 ‘V]Nﬂ’ﬁ‘ﬂ?:@'\ﬂﬁl’)

9
l

Tudaf 6 AlianARALas AN UANFATY %un CL.S-48-6-3(8)-2(1),
CL.S-48-6-3(8)-2(41), CL.S-48-6-4(20)-3(57) ua< CL.S-48-6-6(25)-5(20)
Luﬁmﬂ’uiu:ﬁamﬂgnwmﬁﬁmmszmaﬁﬂuﬁ"ﬁ 7 Alimandnauaci
AN UANF NI
annaTilasiuasindalanuasunasAmnge
fenadiuaziluaan

nefifluanfatlas uasnALmng

ndassinggy

342 aunsallunanliems

1.
2.

AN “dawamfuniealusze AnadRun e
aaniAFnmaensiediniele TnGanlaasanisd Ianaslsiuas
sulsiuaa nesdnn A-nglag Auarsiau ninueaaain neausaalnEn
Trsenluafueun woves sulalnaloimenmniuom padieffamm
Liasaames sulalaaln Feandams senluillanbduiss \nBausANaTan
ansa=asnasinge lalnfaulalnsauendium Wuna@eutmfsuniinsm
A1TATANENNZITU LATLNAL

ﬂ‘l_lﬂi‘tuLﬂ‘i‘ﬂ\‘iLLﬂ’Jﬁ\N‘] "Furi nazuensing nned Tusel wsudnguisay Som
ﬂﬂﬂmmu’] gun ma‘um’)mﬂu (hot air oven) Tmmmm'mw (desnccator)
e (muffle fumace) S19AALIANEIMAH (water bath) PERuTy
ﬂ"]@fﬂﬂﬂuum (spectrophotometer) Lﬂiﬂﬂ‘ﬁdiﬂﬁﬁﬂﬂ WazRyANALEN 3
LA 4 A witdien @unmag s (color charts) 184 Royal Horticultural Society
(RH.S.) n‘::ﬂﬂmﬂmm%u (aluminum can) ﬁqmr’\’q@%tﬁa (crucible) Lﬂ?:mﬂu

(blender) NFeANENIA nauausIunsalatimas (hand refractometer)
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3.2 ADNUNMINITNARRY

Ugnuzdame  Mwlameasaneinfosou  Ancmalulainianems ey
walulatinszaasindudrgnmmnsainneale |
Finmsiaiimalunauzdama Afeafiifimemeiitesc uznaitmaldad

nsuandnd Arzmatuladininnems aonfumalulatinszasuindidrgnminsaiansals

3.3 HHAUNITNAABY

ﬁnmma‘ﬂ?"uﬁuﬁu:ﬁﬂmﬂs*uﬂ?:mummu?ﬂuﬁlu@n%ajuﬁ 7 upr 8 lmeana
WHUNISAAANIULY  Randomized Complete Block Design (RCBD) /71401 3 ‘%’1 LR
Amoienurarmmasastamninsnsiing | uBsufeuanuuansisnsdieyaees
Aneuzlszdniuguulenlgn  wazdsnisnszivaasiiuienlfiiEns  Tnedanis
WReuifienmneafifuTn Duncan’s Multiple Range Test (DMRT) iszsiumansidiasiy 95

RIGEG

o o -
3.4 LATLARINYINNITVNIARRY

1 [ 54 z
nsvagasiLinIslgnasniiiu 2 ng Al
ol

naUgnTi 1 sewdnaihien wiARNeu 2548 — HunAN 2549

naUgni 2 szudnaRen NaHAIAN 2549 — RaMAN 2549

3.5 aAHUNINaAaaY

NnFd lusnmulastignuasiesdfumnag ﬁﬁ%’mga'l.uamwLLﬂmﬂgﬂﬁiﬁﬁuﬁn
BuwmaemsimuiimesindenuuuTiiiniugils=s5  (pedigree  method) Aady
(mean) Twfeya (range) uazmIwiTuuLls (variance) dauluipalfimnisridiayann
AL Randomized Completely Block Design (RCBD) %dﬁ?’]ﬂﬂ:lﬁﬂmﬁ\‘iﬁ

naUandt 1 Gumnzndfenzdemagnuaueinf 6 anduan CL5915-93 X
Baniing 3 PAmdenTiszinns 4 areiug snlasnisidy o 2548 Faanaimnniug
uzdamaissnusauenngnalaeAAmdenuUTLANUGUSTR Tunssuzmnzlng 1
Famnz e : ifuney Shmdon 1:1 Tnenfsums Wugrusuazenstunaanaz 1y

WM 10-52-17 fM31 20 39 slerdn 20 Amg Aawuudansundadent 10 i nn 5-7 Fu

| ] ar a ¥ a o X 2o a a
BANRINDE 20 1 mn’ﬁmm’mm‘:n:mqmﬂmmnm‘nmm 4 10 Tmﬂ‘lmﬁ@muuau am
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wumﬂmnumqmﬁmw*nu,a"ﬂamam 10-52-17 v 5-7 U mﬂmuﬂmum‘lu«m 4 W
vitaanmgatlszinn 4-5 fia fimathesulanlgn dastfunansiail

(1) mswienulaalgn m'lm"imﬂmmmﬂmﬂﬂmmm 1 14RT X 3 LM
Sruat 60 utlad srezvingszndnuliaseiat 0.3 WHAT TuusazuLladasinnTIANGHIUA
30 X 30 ANELRmAT THITHEITUdNnT 1 A3 geINaF 0.8 Wms Eimn 2 uno
WEIRY 2 NQN .

@ malgnuscLfiRtingeinen ﬁﬁﬂﬁ?é"mné’ﬁmz,aﬂmﬂgneiﬂﬂ%\i 60 urlad
Tuusiaz 15 u,ﬂm?jﬂm.l@,nmﬁﬂmﬂmn@iuﬁﬁmﬁan‘lﬂu%ﬁ 6 Sruananeiugas 60 H
yamn 4 aeiiag &z Fameioaa 240 Fu dnthedowugluisiszunatgn innsldte

ﬂ’]‘*lﬂﬂﬁ\i‘W‘ﬁ wu’iﬂu NIAN LLﬂ“"lJ{]‘lJﬂU"IN?ﬂ‘l:!"W\QIﬂWﬂﬂﬁlﬂ'lilﬂ’]i‘l,@?mLD"IUTDVI
a4 2

ﬂ’\?ﬂﬂmﬂﬂ ‘mmmmLaaﬂmu’l,uummumﬂmmmL@smwvu‘lim LLﬂ“"h/‘iNﬁNﬂﬁlﬂ i

ANBIUTNLUBNIAT Lm\m’l?_l‘l‘u&lﬂ Lﬂ‘ULZJﬁﬂ‘ﬁ‘J‘V] 7

qatlgnd 2 mmewuﬁmmmﬂn‘l"i'lmmqmﬂanw 1 mﬂqmﬂwmw 8 uyLsiusia
un9 TmﬂmLuumﬂmummnummmLaanmw 7 anudadan 6 AmslgnifiF

1i1993nEN Lm:ﬁﬂmiﬁmLﬂﬂmﬁmmmnmuq@ﬂgnw 1

3.6 ﬂ']‘a“i.l‘ﬂ‘ﬂﬂ‘ll’e]ﬂ»l@

==t ar

Vl\‘iﬂﬂ\‘lf] m‘lJﬂﬂ“}’l’lﬂW?LﬂUﬂﬂNﬁQﬁﬂﬂuﬂﬂﬂﬁﬂﬂﬂLﬂﬂﬂiﬂuuﬂﬂ"LLﬂﬁ\iﬂ@ﬂﬁ]’lN’}ﬁﬂ’li‘

q

b 74
ar

ﬂmmﬂmmuuunnwuﬁﬂa‘mm (pedigree method) Y143 m Lwaﬁﬂmaﬂﬁm“maiﬂu

3.6.1 MaiRLTayaluLilas
1. Lé’umﬂuﬂnmqmmwnﬁﬂmuLfmmLLmuwmuﬂmﬂm@umqu
BufAUifsananan ‘Lmqail,uummﬂLﬂﬂmmmmmmmummmn
fi971s 10 WURLNAST u,ﬂ:ﬁ'lzi’ﬂ;xﬁnwmmwu\imm (qnfN9EN)

2. _fmu@nmmﬁunﬂﬁﬂmﬁwﬁﬁuﬁmﬁuLﬁmmﬂwam Tnedmiiiu

| 1
=)

* mBiumsanaafidmdiringugnaishude 1. falanaseangange
u&NLNNGRE 10 [UAWAT
3. °nNwmmmuwnz?ﬁjmmumqwﬁuLr‘ummmmm Tneindaud
mﬁqmmmmqwuLﬂumummm ’luaﬂwm”wmaa”mmmmﬂulﬂ
ANNEIINTR mmimqm*lmumﬁauw
4. qinly Tmﬂm‘mmmwaﬂmm_lmahu*mﬂmmmakuﬁ

5. FMUAaNsiaTe uummumﬂnmmﬂ‘luumﬁ.,muummmmmLfimﬂ
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10.
11.

12.
13.

14,
15.
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o 1] %4 o 2’/ 1] o [} d‘

Auausensedy tTuauusanyiavsa lAazsudiNIAnLaRe

4 .I (% 1 ] :" ] o ) lﬂl

Auutasedy TusiurudanannaluLsassuudaiaNIniAae
o ar £ o tdl

angnnseanmen(u) antfufinfuhesnaanusnuazaigeannan 50%

naRadL TUe LI unanAATiiNaluLAazEY udarinimARe

gminpans fauunpananiy)

snvinuanaRAegy (nF) TuimdnuanAniomnhusiasiuudain

UWANLRAE ‘

a1eN1sAANALIN(TW) ARt NA U LT UN R AL A LTI VA LNIZINAS

wlefiduinisians a1ngms S1unumatoaA X 100
Snuannaniaun

Wefiiusnainnuni uaztausn

s SnaanuenauauRasanndafelanenauacadurinud

NRIUDILA

- gU9me

| @fa e dusiuiiaydnimsgauann Royal Horticultural Color Chart

=3k i a 2 a
3.6.1.2 mMsthudaysiiansaasisiniaail luiasnljinng

stage)

—_

2
3
4,
5
6
7.
8.

1. M

117

Tefuitafetuauzidemalusr oz iGuiinaduniana (red
(Barrett et al. 1998) W1AATIzIMILAN luesl uRnIs gl
Bunnaeaudeiavsn (total solids)
sBrnmasudiazaneldiomn (total soluble solids)
Bunoudavianun (total ash)

Bunudule (fiber)

Funpunsaviaung (total titratable acidity)

. Andunga-a1e (pH)

-

1BunnsnmasAag (reducing sugar)
g

1BFuNniaTud (ascorbic acid)

a s e &

‘3'3Lﬂ‘i’]:ﬁ“’]ﬂ%uqmmﬂﬁumﬁ‘}’]\i%“ﬂ

uzdawAuAszateiugatuon 2,000 nin wwinnsilunasgada

'
a

i 50 nsu ddlunsetlaswianuTuiidnunisauuazns Ui minuiuey aanthun ey

] 1
=l =

Kl U

TugaulneAdniseudnaammgisiad (ISTA. 1999) fignmgil 1032 asawmaidan
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¥ ] ] F
natw 1721 dalue Saasumumatitiusastireanuntaesielilmiduly

g y bl' %’ o’ L4 =3 -3 =1 :" o ‘;l
TngaAads tszanns 30 Wi wdndeiniminuazAunmidefiiusireeuderionnn A

wWefidufraudaiaun =  diminsaesiteauudis X 100
wutinFnatnaGum

% &
2. ‘LI%N’\ UARAILAINASAN El‘lﬁl“ll\‘ﬁﬂN 7]

] o v ¥ = ¥ %’ - &
HANSAWA 20 Ha HntiulFaziB s AL NI NANIZ NS DINA
1dadlufinnes antuiunamalininaeaddiacata ldnauunsae hand refractometer

3 or A 3 P 1 4 1 a 4
Lmzmmmuwnmwmﬂm wiqenfluaspnsiznd

&
3. fFanananan

TaelduzdamAsuusuissiusildainnimmasesitFninaauie

:Ir kY dl o a o J’ g asr  as ] < d‘ v
Fomn (Fof 3.6.1.2(1) wnistiazd Taansqudaiminsastrandiamanldain
4 [ a a d‘ 1 %" LS [l 3’/
nsauuilszinne 23 nfu ldaslugTidantiunisiialasna U ntnuitied anui
. | “ & ' o .
il lmmenfionmnd 550 asanaaidag wiu 6 Gl deasununafiiusaai

sanundaseidliifidululnnarnadulszann 30 wiil udrdaheanundaimmingr sz

Auwilefidusianlaeldqns

wefidumdalaeinminudy = PMinegn X 100

PuinAaetiN9aLL

4. dSunoudula

o & o - 20 1 al/ %’ as = I 1

duansidamaniinisiiu ufagudainminuniasmaldaslunszilas
mANFuTidunseuassuhuinuduey dhlleuiigoungi 100 evmadug Au
WA Aantui s Bunadulundiinnaes nhdl [k (2544) Taadd
ddnuzdemaenue 5 nfu ldasluaangilany mudeaninfnansezanansadara
(H,S0,) A audiudiu 0.255 uafuus 991w 200 Nadans ndnaainlusuunw 30 wud (e
INARABANAT)  HIBATUANNATANMUUARIRINITNIAABNRWIZNINGILAINTBY 19NN
2 g v :’/ al/ 1l & I i’/ [ 1
framinfeunaieraisaunseidlifinsamaasdlunin antiumninnavuasidlusaglauy
Wk denineanainfinsesdaaisazatslnpanlansanles (NaOH) Aaududu 0.313

wesuna 41uan 200 Hadams wdatiengilmuylufuReawin 30 Wil Weasumuata



girlamoayanany m.wmnﬁmmm-ﬁ 17

V’nm?m'mmem"mﬂé'nﬂ;“'q ‘Eomé"\qmnﬁqmiw’iﬂwa'm';ﬂ;"\mu'lﬂﬁdfnmﬁﬂmj udam
nnnduas s LGN mqn’maﬂna'\nmmﬂamﬂmaa"mﬂn?ﬂ‘lﬂ%?ﬂaﬂ‘%ﬂ (HCY) ﬂfmu
dindu 1 wWefidus ummumﬂm?ﬂuqu'luunmmaﬂﬂq ua-uﬂmmmm:n'\mwmu
mnﬁuﬁwmmma’lumnmmﬂﬁauﬂanaaﬂﬂ (C,HOH) 2 A¥1 udndagnadinelaeiatimad
an 3 Al vhnnfmdelds :'Luﬂ‘nmﬂwmum?ﬂuua"wﬂuu'munuuuﬂu Eadouiinn
frinsaadnerii¥eu ufadnh Lﬂ’DUVleLWIﬂN 100 DIANLBATUA auldiminaAsi yimsda
SrunyaannudieRivie mnuummn‘lﬂmma’lummqumunu 600 DIANTAITEA WL
6 dlua Videaunsidlfidndn Luﬂﬂmmumwam‘h'm‘l"ﬂumu‘lﬁnmmm'mmu U

30 1 mnﬁuﬁwmﬁqﬁmﬁmﬁm‘lﬁ w%auﬁqmmmmmﬁmmﬁu'lﬂ

sefswiidnls = wondnuh X 100
SAMINUINAn
3 uunsananae

FausiemAny 50 NIH Lasnnduiidumeaudane 13w
&1U7L 50 HARART LLﬁqv?m’mﬁuu:ﬁamﬁﬁuﬁ’mﬁu anthss st LIaamadrinIas |y 4n
ﬁmqmsﬁmmﬁmm‘lﬁ LL%@%@ﬂLﬂmmmmﬁmﬂﬂﬁﬂiwmu 10 Dadams dluanan
neaRuanaauasil2-3 vea Cn"lﬂimmeﬁumm:mahLﬁﬂuiam?ﬂn1ﬂﬁuﬂm?§ﬂuL%uﬁu
0.1 uafuna wﬁqqmﬂt?\uﬂamm:mﬂluﬂmaﬁ‘,ﬂéwxﬂu&"ﬁuw“éw L AT el
@N9az mﬂ‘lmmwlamiﬂﬂ%mw% mnﬁ'uﬁmommLlJas'L%uﬁmmL*?muLfluﬂ?m‘ﬁm?ﬂ Toel

milliequivalents of acid, 0.064 for citric acid 1peins A.O.A.C.(1990) mu

1o figusnami e = (AXB) (milliequivalents of citrc acid) x 100

ningaetl

dla A= NARARIUEIANTA azaasnalnponlansenlas (mh.)

B= mmLﬁmimmmm:mamq%Lﬁaﬂam@n Lo (N.)

6. AMNLTIUNGA-ANS
muwm”\mu 20 Namam mmm?ﬂmﬂmmmu 1 U w’muuuﬁﬂ

Faanaonuiunie-ang e ld pH meter whanfuufinA il

73669



18

7. USnouhenadand

Dreunanzdemdbdouiignmgl 60 ewrizadien - aunsiasieaiin
ThanuaasBesuasdaimninusdameunie 005 nd Tdadhmanad udadin 50 wefifud
ethanol 41491 20 Jadans UathnWaadsntegiidluumand @ﬂnﬁuﬂﬁlﬂﬂuﬁqmuqﬁ 60
asaadea waauu 2 Falu Tneewanadn 30 Wil Lﬁﬂlﬁ’rﬁmﬂﬁ?ﬁmﬁauumi
hans e At eR e BRI iR aiinnsasdaensznenses Whatman
wef 42 anhulfnBumsansazanefinsedldWiths 100 fsdans Foutndu udarinl
Aamzdiinindaand 1nes Nelson's reducing sugar procedures (A.0.A.C. 1975) G

=

o A o e - 1
mmm:mamnm‘l@f 1 URAARAT FANARITAZRIRNANTZUIN Nelson’s

alkaline- copper reagent 1 Tadans a N hlsinludacuaugugin 100 e

4

]
<

- lmaidaia umd 20 unit iWeasumiman it e duiteih gy Weituudada
IANE1IAZANY Arsenomolybdic acid reagent 1 HARANST meinielinznauazaty uda b
fndu 7 fadams luudazvaan weidT thasazaenfdllsuanganauuas The
spectrophotometer ApNeanaL 540 1liuums. Ui 0.0, 189 blank Towinriusued
e 0.0. figndldrunglasuvinily standard curve uAZANENTAZANE AT AN
pinaiandaLNIiaznuAY 0.0, udairluuFennieudy standard curve fiaznay
Aasainmaiied  HesnmBenofldfeuwniuiadniaesd-nglraseninimh

2
U

- AsFsEN Nelson's alkaline copper reagent Tagazinmsssamwiag = = = 7

Foem i luudazafaintis Weld Nelson's reagent A A1U9% 20 URAAKRT LAZ Nelson's
reagent B 0.8 Jaaans wein g

Nelson’s reagent A evIn1Iazans anhydrous sodium carbonaté
(Na,CO,) uaz potassium sodium tartrate (C,H,KNaOg.4H,0) eewaz 25 niu uas
anhydrous sodium sulfate (Na,SO,) 200 n5u ‘luﬁﬂﬂé.’u pFaUs I Bumslils 1,000
Nelson’s reagent B @=antl copper sulfate (CuSO,.5H,0) 15 ndu lu
Yind 100 AadanT Funsagansadindy 1-2 ven

Arsenomolybdic acid reagent
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Tudszansdan 7

SOURCE - df SS MSE F-VALUE P>F
‘?e-atment 3 7.395 -8.465 0.06 0.981—0_‘
Block 2 ' 84.072 42.036 0.95 0.4365
Error 6 264.135 44.022

Total 11 355.604

C.V.(%) = 10.02 Grand mean = 66.208
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I
o

X @anding 3 lutlszaansdah 7

SOURCE df SS MSE F-VALUE P>F
Treatment 3 1112.270 370.756 8.28 0.0149
Block 2 78.041 39.020 0.87 0.4653
Error 6 268.666 44777
Total 11 1458.979

C.V.(%) =5.93 Grand mean = 112.708

m91e9 0.3 wansilamziAnead Ak guinasasuzeIsilamAgnLas

CL5915-93 X &@ansing 3 lutlszsnsdan 7

SOURCE df SS MSE F-VALUE P>F
Treatment 3 0.035 0.011 6.09 0.0298
Block 2 0.046 0.023 11.85 0.0082
Error 6 0.011 0.001
Total 11 0.094

C.V.(%) = 3.33 Grand mean = 1.330
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93 X &afing 3 lulszannsdain 7

SOURCE df SS MSE F-VALUE P>F
Treatment 3 2.463 0.821 13.67 0.0043
Block 2 0.005 0.002 0.05 0.9560
Error 6 0.360 10.060
Total 1 2.830

C.V.(%)=5.24

Grand mean = 4.672

=t a & 1 aa ° )
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93 X aanfing 3 lulszannsdah 7

SOURCE df SS MSE F-VALUE P>F
Treatment 3 37695.333 12565.111 28 99 0.0006
Block 2 6030.166 3015.083 6.72 0.0294
Error 6 2693.166 448.861
Total it 46418.666

C.V.(%) =6.80

Grand mean = 311.333
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CL5915-93 X Anfine 3 lutlszannsdad 7

SOURCE df SS MSE F-VALUE P>F
Treatment 3 797.666 265.888 10.11 0.0092
Block 2 176.166 88.083 3.35 0.1055
Error 6 157.833 26.305
Total 11 1131.666

CV.(%)=7.75

Grand mean = 66.166
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gNRENCL5915-93 X Aniiwe 3 Tulszansdan 7

SOURCE df SS MSE F-VALUE P>F
Treatment 3 8.875 2.958 2.28 0.1793
Block - 2 0.843 - 0.421 0.33 0.7343
Error 6 7.781 1.296 )
Total 11 17.500

CV.(%)=3.27

Grand mean = 34.750 o

AN9199 1.8 eaN1FILATIZAINsaTRIasezinatlunisaennan 50 Wasiiunes

uzdamAgnNanCL5915-93 X Aanding 3 lutlszaansdan 7

-SOURCE df SS MSE F-VALUE P>F
Treatment 3 54.937 (X, U8 T 1.70 0.2646
Block 2 18.781 9.390 0.87 0.4644
Error 6 64.468 10.744
Total 11 138.187

CV.(%) =511

Grand mean = 64.125
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93 X Randing 3 Tudszansda® 7

SOURCE df SS MSE F-VALUE P>F
Treatment 3 34197.666 11399.222 11.86 0.0062
Block 2 4433.166 2216.583 2.31 0.1807
Error 6 5766.833 961.138
Total, 11 44397.666

C.V.(%) = 15.20

Grand mean = 203.833
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X Aarfing 3 ludszannsdan 7

SOURCE df sS MSE F-VALUE P>F

Treatment 3 323.790 107.930 20.41 0.0015
Block 2 23-678 11.839 2.24 0.1878
Error 6 31.727 5.287
Total 11 379.196
C.V.(%) =6.97 Grand mean = 32.990
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CL5915-93 X Aansing 3 lulszansdah 7

SOURCE df SS MSE F-VALUE P>F

Treatment 3 8845504.305  2948531.465 503 0.0446
Block > 7007090.737  3503545.368 598 0.0373
Error 6 3513910.851  585651.808
Total 11 19366595.984
C.V.(%) =11.83 Grand mean = 6465.227

AN9199 N.12 HANITIATIZTAININA D ATD9TL a1 NS RAN AT NUBIN LI DN A

ANHANCL5915-93 X Anniingl 3 Tudszannsda? 7

~SOURCE df SS MSE F-VALUE P>F
Treatment .3 45.458 15.152 17.08 0.0024
Block ‘ 2 0.635 0.317 0.36 0.7130
Error 6 5.322 0.887
Total 11 51.416

C.V.(%) = 2.07 Grand mean = 45.333
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CL5915-93 X Amfine 3 lurlszannsdad 7

SOURCE df SS MSE 4 F-VALUE P>F
Treatment 3 1036.986 345.662 9.89 0.0097
Block 2 194.232 97.116 - 2.78 0.1400
Error 6 209.778 34.963
Total 11 1440.997
CV.(%)=8.79 Grand mean = 67.254 a
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CL5915-93 X @an7ing 3 Wutlszansdan 7

SOURCE df SS MSE E-VALUC P>F
Treatment 3 3.431 1.143 89.77 0.0001
Block 2 0.003 - 0.001 0.15 0.8613
Error 6 0.076 0.012
Total 11 3.512
CV.(%) =266 Grand mean = 4.230
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CL5915-93 X @pfing 3 luiszrinsdan 7

SOURCE df sS MSE FVALUE  P>F
Treatment - 3 0.443 0.147 1617 0.0028
Block 2 0.006 0.003 0.34 07235
Error 6 0.054 0.009
Total i 0.504

CV.(%)=2.36 Grand mean = 4.048
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gnaaN CL5915-93 X Anfing 3 Tulszansdaf 7

SOURCE df SS MSE F-VALUE P>F

Treatment 3 1.673 0.557 11.42 0.0068
Block 2 0.292 0.146 2.99 0.1254
Errér 6 0.293 0.048 |
Total 11 2.259

C.V.(%) = 21.03

Grand mean = 1.050
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anuaN CL5915-93 X Aariiing 3 Tutlszansdain 7

SOURCE df SS MSE F-VALUE P>F
Treatment 3 8.455 2.818 11.95 0.0061
Block 2 2.100 1.050 4.45 0.0652
Error 6 1.415 0.235
Totai 11 11.971

C.V.(%) = 20.96

Grand mean = 2.316
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SOURCE df SS MSE F-VALUE P>F
Treatment 3 8.114 2.704 24.92 0.0009
Block 2 0.287 0.143 1.32 0.3338
Error 6 0.651 0.108
Total 11 9.053

C.V.(%) = 24.60

Grand mean = 1.338
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CL5915-93 X @ap7ing 3 Tutszannsdah 7

SOURCE df SS MSE F-VALUE P>F
Treatment 3 0.496 0.165 0.81 0.5353
Block 2 0.051 0.025 0.12 0.8852
Error | .6 | 1.233 0.205
Total 1 1.781
CV.(%) =5.70 Grand mean = 7.945
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SOURCE df SS MSE F-VALUE P>F
Treatment 3 0.079 0.026 0.19 0.8983
Block 2 0.036 0.018 0.13 0.8782
Error 6 0.825 0.137
Total 11 0.941
C.V.(%) =5.66 Grand mean = 6.543
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CL5915-93 X Aning 3 ludszannsdan 7

SOURCE ~  df SS MSE FVALUE  P>F
Treatment 3 0.106 0.355 0.12 0.9475
Block 2 0.322 0.161 0.53 0.6161
Error 6 1.838 0.306 |
Total 11 . 2.267

C.V.(%) = 8.58 Grand mean = 6.449
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SOURCE df SS MSE F-VALUE P>F
Treatment 3 4.276 1.425 69.11 0.0001
Block 2 0.024 0.012 0.59 0.5822
Error 6 0.123 R 6.020 |
Total 11 4.424
CV.(%) =5.37 Grand mean = 2.670
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CL5915-93 X Aanfing 3 Tutlszansian 7

SOURCE df SS MSE F-VALUE P>F
Treatment 3 0.0066 0.0022 4.80 0.0492
Block 2 0.0007 0.0003 0.80 0.4918
Error 6 0.0027 0.0004
Total 11 0.0107
C.V.(%)=5.81 Grand mean = 0.369

FNSNT N24  HamPipnsiAmasaiAvessaadiun Aoz demaAgnNsy

CL5915-93 X Aanving 3 Tlseannetaf 7

SOURCE . df SS MSE F-VALUE P>F
Treatment ‘ 3 0.032 0.010 0.38 0.7703
Block 2 0.008 0.004 0.14 0.8710
Error 6 0.170 0.028
Total 11 0.210

CV.(%)=3.94 Grand mean = 0.917
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CL5915-93 X Aanfinel 3 udlszansian 7

SOURCE df SS MSE F-VALUE  P>F
Treatment 3 1405.125 468.375 0.51 0.6893
Block 2 8592.918 4296.459 4.69 0.0594
Error 6 5498.582 916.430 : |
Total 11 15496.626
CV.(%)=11.90 Grand mean = 254.234

d _ L) el = =
1519 N.26 Nﬂﬂ']‘i’)Lﬂi"\:‘ﬁﬂ’]‘ﬂ’]\‘iﬂﬂﬂﬂﬂdlﬁ“ﬁmﬂmquuﬁﬁﬂduzL%@Wlﬂ@,ﬂNﬁNCL5915-

. Y3
93 X asving 3 Tulszanedan 7

SOURCE df S MSE F-VALUE P>F
Treatment 3 568.164 189.388 7.33 0.0198
Block 2 258.732 129.366 5.00 0.0527
Error 6 155.115 25.852
Total M 982.012
CV.(%)=5.44 Crand mean = 93.35

=] = Con) o :
AT N.27 Nﬂﬂﬁ‘é")Lﬂﬁ"]ZMﬂ’]V]’Nﬂﬂ[ﬂﬂQ’m@\ﬁJﬂ\‘lN:ﬁﬂLﬂﬂfﬁﬂwm\l CL5915-93 X

P o o |
anning 3 lulszannsdan 8

SOURCE df SS MSE F-VALUE P>F
Treatment ©3 116.791 38.930 247 0.1930
Block 2 5.947 2.973 0.17 0.8512
Error 6  107.802 - 17.967
Total 11 230.541

CVN.(%)=7.13 Grand mean = 59.416
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19199 n.28 Nﬂﬂ’]i"’lLﬂﬁ"]tﬁﬂﬁ‘ﬂ’]x‘i’&ﬂﬂﬂQWNﬂ%’NWNWNT‘MNZﬁ@m ﬁQﬂNﬁNCL591 5-93

X Aanding 3 lutlszansdad 8

SOURCE df SS MSE F-VALUE P>F
Treatment 3 622.916 | 207.638 5.08 0.0438
Block 2 324.406 162.203 3.97 0.0799
Error 6 245.427 40.904
Total S 1192.750
CV.(%)=7.96 Grand mean = 80.250

= a (-] an 1 C o
AMFN N.29 N@mmmewmmmnmLﬁum@uﬂﬂmamﬁmmmﬁ@mﬁqﬂmau

1
as

CL5915-93 X Aandinel 3 lurlssnnnsdah 8

SOURCE df SS MSE F-VALUE P>F
Treatment 3 0.162 0.054 6.51 0.0257
Block 2 0.003 0.001 0.22 0.8061
Error 6 0.049 0.008
Total 11 0.216
CV.(%) = 6.99 Grand mean = 1.303

m15197 N30 HanTIRATEiAINaTRTesdIwINReNFe IR Nz TamAgNHAL

CL5915-93 X @m#ineT 3 lutlszannsdai 8

SOURCE df SS MSE F-VALUE P>F
Treatment [ 3 0.520 0.173 1.75 0.2555
Block 2 0.167 0.083 0.84 0.4753
Error 6 0.594 0.099
Total 11 1.282

C.V.(%) =6.62 Grand mean = 4.748
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CL5915-93 X Aanfind 3 lutlseannsdad 8

SOURCE df SS MSE F-VALUE P>F
Treatment 3 13698.250 4566.083 9.94 0.0096
. Biock 2 3074.666 1537.333 3.35 0.1056
Error 6 2756.000 459.333
Total 11 19528.916
CV.(%) = 10.35 Grand mean = 206.916

< a o aa ° ) '
M99 n.32 N@ﬂqﬁ‘qLﬂ?']ZVﬂqwqﬁﬁﬂmﬂlﬂﬁqququsﬁ@ﬂ@ﬂm@ﬁuﬂ]ﬂﬁﬂgLﬁﬂLV]ﬂQﬂNﬂN

CL5915-03 X @afineg 3 tullsssinsdan 8

SOURCE df SS MSE F-VALUE P>F
Treatment 3 438.916 146.305 10.05 0.0094
Block 2 508.666 254.333 17.47 0.0031
Error §) 87.333 14.555
Total 11 1034.916
C.V.(%) =9.40 Grand mean = 40.583

BS99 1.33  HANTIATITTANNNed B Rrasrzaznanlun1seenARNUSNTRINZITBINA

ANHANCL5915-93 X AmAind 3 ludsrainsdadi 8

SOURCE ~ df SS MSE F-VALUE  P>F
Treatment 3 12.182 4,060 2.00 0.2162
Block 2 6.125 3.062 1.51 0.2953
Error 6 12.208 2.034
Total 11 30.515

CV.(%)=4.14 Grand mean = 34.437
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A5197 N34 BANTIATETAnnsadArasszesia lun1seanaan 50 wefidusizes

uzdainAgnuanCL5915-03 X Banfind 3 lurlszansdai

SOURCE df SS MSE F-VALUE P>F
Treatment 3 71.473 23.824 4.86 0.0478
Block 2- 40.906 23.453 4.79 0.0571
Error 6 29.385 4.897
Total 11 147.765
CV.(%)=3.50 Grand mean = 63.187

AN919R N.35 UANSIATITHANNSATAT8ISTWIURARE AU AQNHANCLE915-

93 X @anfine 3 Tulszannsdan 8

SOURCE df SS MSE F-VALUE P>F
Treatment 3 12081.333 4027.111 9.96 0.0096
Block 2 3326.166 1663.083 4:11 0.0750
Error 6 2425.166 404.194
Total 11 17832.666
CV.(%) =11.73 ~ Grand mean = 171.333

A15199 .36 HaN1sAAT TR AINaDRTeRMIN AR NAEINE B AGNNANCLE915-03

X Aanfing 3 ludszannsdahn 8

SOURCE . df SS MSE F-VALUE P>F
Treatment ’ 3 129.980 43.326 6.21 0.0286
Block 2 81.074 40.537 5.81 0.0395
Error 6 41.861 6.976
Total 11 252.916

CV.(%) = 8.67 Grand mean = 30.451
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CL5915-93 X andineg 3 luilszansdo® 8

SOURCE df sS MSE

F-VALUE  P>F
Treatment 3 21457509.841  7152503.280 14.72  0.0036
Block 2 1287351.052  643675.526 132 0.3339
Error 6 2915958313  485993.052
Total 11 25660819.207

C.V.(%) = 13.29 Grand mean = 5242.268

AN919T 138 NANNTELATIsTANeE BRaassveznan N1 RANALIN ANz T A

QNHANCL5915-93 X Annfind 3 lurlszansdan 8

SOURCE df SS MSE F-VALUE P>F
Treatment 3 20.541 6.847 10.72 0.0080
Block 2 2.041 1.020 1.60 0.2778
Error 6 3.833 0.638
Total- 11 26.416
C.V.(%) = 1.60 ' Grand mean = 49.833

AENeR .39 nansAsiAm et Ates efiiuinsnna ez TamAYNNEY

CL5915-93 X Aanning 3 lutlszansdah 8

SOURCE ~ df ss MSE FVALUE  P>F
Treatment . 3 68.313 22.771 4.83 0.0484
Block 2 18.589 9.294 1.97 0.2195
Error 6 28.261 4,710
Total 11 115.164

CV.(%) =2.63 Grand mean = 82.468
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CL5915-93 X Aanfine 3 Tutszansdan 8

FVALUE  P>F

SOURCE df SS MSE
Treatment 3 0.689 0.229 10.67 0.0081
Block 2 0.317 0.158 7.37 0.0242
Error 6 0.129 0.021
Total 11 1.136
CV.(%)=3.79 Grand mean = 3.872

AN9T N.41  HANITIATILAAMNSADATBNIWI AR THENT IR HATANNET BN AN HAN

CL5915-93 X Anfine 3 Tuszansdan 8

SOURCE df SS MSE F-VALUE P>F
Treatment 3 1.280 0.426 14.23 0.0039
Block 2 0.034 0.017 0.57 0.5942
Error 6 0.180 0.030
Total 11 1.494
CV.(%) =4.75 Grand mean =3.645

AIS197 N.42 HanTaLATIEiAINIatRTelafiduinataln R (Lawan) 1aeNzIamaA

gnugy CL5915-93 X Anafing 3 ludlsznsdain 8

SOURCE df SS MSE F-VALUE P>F
Treatment L3 65.954 21.984 4.79 0.0494
Block 2 31.399 15.699 3.42 0.1021
Error 6 27.550 4.591
Total 11 124.904

C.V.(%) = 24.65 Grand mean = 8.691
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A58 N.43 Nﬂﬂ’]ﬁ‘QLﬂﬁ"Izﬂﬂﬁﬂ’]\mﬂﬁlﬂl‘ﬂﬁLﬂ@?LsﬂuﬂN@NﬂﬂﬂIfl (NALUN) TBINCLABLNA

Qnuay CL5915-03 X Annfine 3 Tutlszansdaii 8

SOURCE df SS MSE F-VALUE P>F
Treatment 3 14.521 4.840 15.96 0.0029
Block 2 23.756 11.878 39.17 0.0004
Erfof N 6 1.819 0.303
Total 11 40.097

CV.(%) = 18.11

Grand mean = 3.040

AN5I9T N.44 nan1IIAEiAnsatArealefidudnainlng (Ronasuuda) 199

sidawnAgnuan CL5915-93 X Aanfine 3 Tutlsznadai 8

SOURCE

df SS MSE F-VALUE P>F
Treatment 3 2.765 0.921 . 15.10 0.0033
Block 2 1.508 0.754 12.36 0.0075
Error 6 0.366 0.061
Total- e 4.640

C.V.(%) = 20.34

Grand mean = 1.214

A9 N.45 ranTiATiAmNsatRTeNn Funneeuiaian L ATedZITamAgNHEN

CL5915-93 X @anfinet 3 Wulszasangdah 8

SOURCE df SS MSE F-VALUE P>F
Treatment 3 0.243 0.081 0.46 0.7212
Block 2 0.090 0.045 0.25 0.7835
Error 6 1.063 0477
Total 11 1.397

CV.(%) =6.14

Grand mean = 6.851
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QNHANCL5915-93 X Anfing 3 lutlsransdah 8

SOURCE df SS MSE F-VALUE P>F
Treatment 3 0.399 0.133 2.25 0.1834
Block 2 0.003 0.001 0.03 0.9726
Error 6 0.356 0.059
Total 11 0.759
C\V.(%) =4.05 Grand mean = 6.005

A15190 N.47  HANISIARISIANNNaRA1e BN LN IN ATRINzI RN AGNHAL

CL5915-93 X @anfinel 3 lutlszannsdah 8

SOURCE df - SS MSE F-VALUE P>F
Treatment 3 0.445 0.148 0.68 0.5975
Block 2 0.262 0.131 0.60 0.5803
Error 6 1.318 0.219
Total 11 2.026
CV.(%)=7.21 Grand mean = 6.494

A151991 N.48  pansiesziAIn1esRves it audulaaesw s demAgnNaNCLE915-93

X &enfing 3 lurlssransdai 8

SOURCE df SS MSE F-VALUE P>F
Treatment : 3 4.339 1.446 155.78  0.0001
Block 2 0.012 0.006 0.68  0.5421
Error 6 0.055 0.009
Total 11 4.408

C.V.(%) = 3.66 Grand mean = 2.631
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CL5915-93 X @anfinef 3 Tudszansdan 8

SOURCE of Ss MSE FVALUE  P>F
Treatment 3 0.00444 0.00148 591 0.0319
Block 2 0.00055 000027 111 03879
- Error 6  0.00150 0.00025
Total 11 0.00650
CV.(%)=4.47 Grand mean = 0.353

al = Lol o i r
A9 N.50 Nﬂﬂ'\‘i’)Lﬂ?’\:‘lﬂﬂ'\'ﬂ"\\‘iﬁﬂﬁl‘ﬂ@\‘]ﬁﬂﬂqqﬂLﬂuﬂ?ﬂ-m’]\‘mﬂﬁﬂl’ﬂd}@L‘Vlﬂ@ﬂN’m\l

CL5915-93 X Aan7inel 3 Tutlszannsdan 8

SOURCE df sS MSE F-VALUE  P>F
Treatment 3 0.1004 0.0334 749 0.0206
Block ) 0.0084 0.0042 0.91 04519
Error b 0.0279 0.0046
Total 1 0.1368
C.V.(%) =1.56 Grand mean = 4.363

o - o g ¥ Q. '
RS9 N.51 Nﬂﬂ'ﬁ"lLﬂ?ﬂ:uﬂq'ﬂ'}\iﬁﬂmﬂ]ﬂﬂlﬁ‘ﬂqmu']m']ﬂ?‘mqsﬁﬂﬂ\‘]wzﬁﬂL’AﬂQﬂN@N

CL5915-93 X @nn7inet 3 lutlszannadan 8

SOURCE . df SS MSE F-VALUE  P>F
Treatment ‘ 3 391.930 130.643 0.20 0.8935
Biock 2 1199.093 599.546 0.91 0.4507
Error 6 3940.715 656.785
Total 11 5531.738

C.V.(%) =10.65 Grand mean = 240.499
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M99 n.52 mammLﬂm:ﬁmmmnmmﬂ?mmqmuu%mmﬁ@mﬁgnN'MJCL5915—

93 X Aefine 3 lutlscansdah 8

SOURCE . df SS MSE F-VALUE  P>F
Treatment 3 252.519 84.173 1.04 04392
Block 2 308.914 154.457 1.91 0.2277
Error 6 484531 80.755
Total 11 1045.966

C.V.(%) = 10.01 Grand mean = 839.716
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AANUIN Y

91T U1 ANHE (TRPIAD) TN zdemAgnNANCL5915-03 X Aaniing 3

s . -
Uszannsdail 7 faurghandrasulanlgnautiezasifuifarantn

. & . as
zaziaamnsgianaiasulaslan (@lmi)

Anafug _—

: 0 1 2 3. 4 5 6 7 8
CL.S-48-6-3(8)-2(1) 1010 1973 27.37 4380 56.81 6025 6420 6523 6567
CLS48-63(8)2(41) 1143 2113 2017 4550 5835 6130 6427 6605 66.17
CLS48.64(2003(57)  10.20 2023 27.50 4570 5537 60.70 6287 6331 6433
CLS486-6(25)5(20)  9.23 19.45 2817 4450 5630 60.01 6450 67.23 67.50

ST U2 ANENA NN (ITURLIGS) TENNZENAGNNANCLE915-93 X An7ing 3
Yustlszannsdaft 7 5 Lwié’ﬁﬂﬂé’ﬁmLquﬂQﬂ@uﬁqa’:ﬂuﬁmﬁmmmﬁm
y saztammusgenanasuiaslgn (#lm9)
AENUG :
0 1 2 3 4 5 6 7 8
CL.S-48-6-3(8)-2(1) 1153 2557 3560 < 5833 67.47 80.10 9325 97.41 9850
CLS-48.6:3(8)2(41) 1310 2930 38.83 4587 6557 8690 10575 10840 110.41
CL.S-48-6-4(20)-3(57) 1347 2897 4161 57.40 7670 10253 11590 12045 124.45
CLS48.6-6(25)05(20)  11.63 2640 3893 50.43 67.10 9130 11233 11667 117.25
e 03 duauaNAI (RReT) 189K EomAgNHANCLE915-93 X Anving 3
llszannstai 7 Fausihendauaalgnautisssesiiy FeinanEn
oy szﬂmmsﬁusis’fwmi”ﬁmuﬂmﬂgn (#iland)
.0 1 2 3 4 5 6 7 8
CLS4863(@)-21) 056 077 081 098 147 121 122 123 124
CL.S-48-6-3(8)-2(41) 053 o078 089 106 148 127 133 133 135
CLS48-64(20)-3(57) 054 081 098 124 125 1.33 136 137  1.38
CLS-48.66(2505(20) 049 076 100 115 122 132 134 134 134
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s'"ﬂ-'na'maus\mana'xaauﬂmﬂan (@lanad)

AT
0 1 2 3 4 5 6 7 8
CL.S-48-6-3(8)-2(1)-7 1553 23.00 33.83 37.58 4350 4893 57.83 6200 63.41
CL.S-48-6-3(8)-2(41)-5 1437 20.80 2333 31.81 2507 4027 5013 5350 5525
CL.S-48-6-4(20)1-3(57}-14 20.63 2825 31.83 3507 4350 45.70 5583 56.53 57.83
CLS-48-6-6(25)5(20)2  10.33 2575 30.33 3427 4041 4587 5175 594 61.17
d ' - ) - &
ANSWA A5 AMUNTNNTINN (LTUFILNAT) BN EDINAGNNENCLE915-93 X AoAing 3
U o Y o =2 s < a
Tutls=ansdan 8 sausifandnaailaslgnauna sz sINUNEIHANAS
" . izzlzvaméﬁmsié"mné'ﬂmuﬂm'ﬂgn (&lnii)
Aanusg
0 1 2 3 4 5 6 7 8
CL.S-48-6-3(8)-2(1)-7 5510  30.83 40.41 5425 6380 70.40 87.83 9025  91.50
CL.S-48-6-3(8)-2(41)-5 19.33 2600 3275 36.43 4067 4573 5575 60.15 7150
CL.S-48-6-4(20)-3(57)-14  21.15 3005 36,57 43.67 4933 57.33 7450 7550  79.83
CL.S-48-6-6(25)-5(20)-2 19.01 3350 3807 47.57 51.60 5940 73.33 7545 7817
=~ ' - ° = P
M15199 2.6 Lﬁum@uﬂnm\imﬁu (TURABIRT) LRI AAVAGNHANCL5915-93 X Anving 3
o o ¥ ) ¥ = s - a
Talg=gnnsdan 8 Fausisnanaiasulaalgnaunarza NN INANGE
" . ixﬂzmmﬁﬁausiei“wnﬁ"mauﬂmﬂ@n (@a)
Aanug
0 1 2 3 4 5 6 7 8
CL.S-48-6-3(8)-2(1)-7 0.51 079 086  1.15 123 134 136 137 1.39
CL.S-48-6-3(8)-2(41)-5 0.46 070 077 089 098 1.08 109  1.10 1.10
CL.S-48-6-4(20)-3(57)-74  0.53 080 089 110 122 130 1.31 1.33 1.34
CL.S-48-6-6(25)-5(20)-2 0.53 077 085 1.05  1.19 134 135 135 1.36
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msad A1 usndgaugll ATNTudNing Wananiedl szudnukauwgAAnIe 2548

4 RawnAu 2549

y gl - e Wanoaine

e qeqn () fngm (") 494 fingm - (@nfwns)
weAINIEY 34.0 20.1 85 40 208.9
Funa 33.8 16.8 84 34 32.8
NNTIAN 34.7 17.4 88 26 0.7
NHATAUS 35.7 20.6 90 34 17.1
fwna 36.2 23.0 92 42 47.0
e 36.4 24.1 89 41 55.6
WO MDA 37.0 24.0 82 42 137.1
Hgueu 35.8 24.1 88 44 223.5
nsngIAN 34.2 23.6 88 50 168.5
#amau 35.2 23.4 86 48 154.6
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