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Improvement of Table Tomato for Heat Tolerance
Sompop Thitavasanta and Pariya Kaewjuntawee
ABSTRACT

The F, and F, hybrid tomatoes of CL5915-93 x Sidathip 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 Horticulture, Faculty of Agricultural Technology, King Mongkut's
Institute of Technology Ladkrabang during November 2004 to August 2005. Two field
trials were done in two separate seasons. The first trial for F, population was planted
during November 2004-March 2005 with average temperatures of 33 and 23.5 degree
celsius at daytime and nighttime, respectively. The second trial for F; population was
planted during May-August 2005 with average temperature of daytime 33.7 and
nighttime 26.5 degree celsius which higher than the optimum temperature (daytime 26.5
and nighttime 22 degree celsius). The results showed that 5 breeding lines of the F
population ; CL.S-46-3-1(43)-3(15) plant No. 27 CL.S46-3-2(44)—1 (14) plant No. 8 CL.S46-3-2
(44)-2(1) plant No. 20 CL.S-46-3 2(44)-2(7) plant No. 27 and CL.S-46-3-2(44)-2(1 1) plant No.
25 were selected due to high yielding {more than 1 kg/plant), high percentage of fruit
setting, fower fruit crack and abnormal fruit shape and contain high amount of sugar, citric
acid and ascorbic acid. For the F, population, 4 breeding lines ; CL.S-46-3-2(44)-1(14)-8 plant
No. 1 and 41 CL.S-46-3-2(44)-2(1)-20 plant No. 57 and CL.S-46-3-2(44)-2(11)-25 plant No.
20 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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Windnenenauentsmaineniiuld wu & e gl ANATNANE A
UsrAanndmil faulianudrdnyrannuninusizemaiudsniuen usinsTETas ANl
gnnsofulssiuanunwinusaatazasdlsznaunaluld nsamaseudnpuznuell
mulunasstimudrAydesanivamzdamaussiaudiAnsienisutlsg Wi needisia
i seuzdamesmuumdBmindfisdoy WBnnnsadssefingaadalaavunnsng
Auliudqusiug (Hobson and Davies. 1971) uaeiimeaimziemanigniiaziBinn
Emﬁufmqndwaﬁzgn%nfh (C!utter and Miller. 1961; Kamis et al. 2004) fedunnsnaaas

g’l dyd A o 4 o & < ar pu PPN as
afaNAsaulafasAnmansAndan gz TemAR I NANEUIS AN NE BN BANIIRUGNTIN
prugiunsRasandnnemaaiizessuzdewms Welfnlysiufusdamaiulsznuan
nelfanmanmyligiiuandausaounminssiuauiaimsaeman. FaihlsTonmise

9
nmsnsuazfiFing uaslddhdieysiugulunsfinlpiuguedamaluauiag

12 anmsismnauazdnglseairranmsdnmn

5.1 el ljiufurdemasulssnuaauanggnisiimnzausaniaasguls

Tuanaanszls
5.2 iafluuuanslunisufnuzidiemagnuaumuian

1.3 UAAUIATRINITIAE

msdmdanaeiuiusBamasulsonuangnuantlszaonsdan 5 wez 6 s
ngudsTIdne CL5915-93 X Bmiined 3 sinnnsdmidenuuutiufindszdn TasAnmndnwoe
naeTegivulanieluutaslgn THud paage sunanseu idudiugutinansddu wudily
gilialu Snnusensede Suaunensedu Susudesedy dnwinuandasesiy nastery
wminsena etsniseansen angnishionausn wefidudinsfiens WefiFusiiaing

] o ' o = . 2 <& 3
gneea giiams wa@iions saufunisasasauiainnealuse THud Bunosewdeiomn

iBunuradaiazateldiams Burnadvioms Bunaudule Bunmnsaianum UEunn

-

= I ’n’ =]
AMNUT waziFunuinanasnad
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1.4 AUABUABINITANT

Fumauiinnasnenil 2 Suneu Fail
1.4.1 Anmdnwaznrsaiyiiulnussasflsznauniaaiinmelunaleuziaeind
gnne CL5915-93 X Amiinel 3 Jalszrnsdai 5 upsAneniugimnzasllgnludof 6
1.4.2 AnmdnsuznisEiyduinusrasflsenaumisaiinmalunageazidems

gnuan CL5915-93 X Amiind 3 utlszannsdadl 6 uazdmaniugiivanzanhihlgnluda

el

= v
1.5 panan9Iazlasy

1.5.1 Faneiugusdamafulszniuas aunanatunans ildflgnuenggnia
¥ ¥ 1 2
152 fhudeyatugruiiemstrnnszdemaiulseniuanuang gnialifeau

1.5.3 fhumnadenlin@nsldudaiufisgnanfisngn uera i soNanNaniug

G
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JTUAEANLN AU

2.1 ANHUESTININGNRAIEAT

uxdawmA (tomato) HABAMBNANARTIN Lycopersicon esculentum Mill. Bl
sz (family) Solanaceae 438 nightshade family lusng (genus) Lycopersicon 919w
TasTulsuvinfunnalia (species) 2n=2x=24 uiaflu 2 anates (subgenus) A

Eulycopersicon W& aqaﬁ@ﬂ Eriopersicon (RNNW :‘iﬂmﬁuﬁ. 2530)

1%
o

[~ = or I <4 2 - ] al :1’ 1

wan (seed) RAnmauzafle wuu wRendumAaiauaziduaduiinnadey .
Unaquagialy avinsnsanndaunnsnsfiudus 35 Tsawes meulundnisiiaey
annan (coiled embryo) Agndansaudasarmsdmiulfiedfudeu (endosperm) Liten
< b [~3 AI ~ ::l’ § =Y = o O 4 b %4
dntee wifaGFusenazlsngdoureeniadgumgidenneddiu snzmeaiuasudouln

v 1 1’4 b 4
Tu@es (hypocotyl) 71148 (plumular hook) az@ua@usnLuAE MR ngouillaAiuuseas
- 1 = o aa g o & & o
fiaenaau uazpslunashRseg luwdnT U IlesuY
=} = b73 ‘ﬁ' = - 2/ (-3

510 (root) NEABNANTZULSINWNT (tap root system) m@m,umuiﬂ'lmmmmua:
ufauss Tuunepfadiamnufiagninats uzl@amAazaF1eanuaue (fateral roots) waZaN
tlagl (fibrous roots) wnaunuiiluaIILNIN sersnIa @ amAaz i Reuuae ldmnu
sxuunasign 1y anstgninemistiandn sanufhazgnitanemnaly usdiemeszasnen
dlasiiunud usdemAanansaai N (adventitious roots) vusiulddnanmiaades
IRMNZAN

U (leaf) Nz@amalludd@anthuny tunazBae ulusu (compound leaf)
szneudaeluten 7-9 lu g1 510 Ha luetfudlug lutlaneihies (odd pinnate) Ty
Unpguagfialy

o % = ] . ] @ =

feu (stem) uzdiaweduiguaeng (perennial) ustlgniuuiiggkes (annual)
):74 o = . = o % 3 1 d; g o 74 < 3| td'
Fuluseaizasamaaryinlsn dandunay dewilsne uwilleangunnay asuudaihuvae
SRRuaIEnge TagaunsasuunuzidamARINA NN BuinTesR suILeY
auanInnaieda wiseandly 2 dszian Wun 1) Wuguuulinessien (determinate

o & o ] = 1< 4; [l = 1Y 2/

type) Agusnenziury nseigaseesbiiinereeniiGas dananifinldynadere
andy Biatdenanld 7-8 danen sasazunalinateiluteassnuni uazazaanaanluiigd

IndiAeariu Anlinnfudscaunsofinldiwdaniu uaz2) fuguuumaseian (indeterminate



type) Sdufianmuzden Wiranilansuen ﬁuqzﬁm@q@@ﬂlﬂéﬂﬂq dapaniionn 3 4o
msgnuzdamAiusitemindne WetonWueilanuinmi hiitlewdu ligninaneanaaaiu
ualsmunaslunu

dapan (inflorescence) 498 n3ad (truss) ¥ia Adawmas (cluster) NANEOLZANT
dadendemanuudenuy  wluun@aa Fu (monochasial  cyme) iiasandensen
Ussnaudaemenipenluusdiaste deanensunsaunntaldiod 1 dewld uazazumnda
fFalihiufudananney denanvild 4-5 nan

pan (flower) uzidamATineniian uznaLAen (petal) § 5 nau Avaesanla
TAwauazilugiluvan (broadly lanceolate) UAZENAUGREN (sepal) AFene1uIn 5 NAw 9
Aegjaunsziiaduna inassagilsznausiaaduisny (stamen) Hgleenedauau 5 4 e

ay

Aarugnuaes corolla ldiialugtinsssdensauinasiaile (pisti) dalFuamnasfiauile
agluaszAulnfipasiulaaduisoy
. = =4 A=; ] 1 ]

pa (fruit) NZEAMANNKLLLL fleshy berry gﬂma e wazd Tuuduay

udoudwug winegniely flesny mesocarp imdamseguuatieild (placenta) wuu axial
3 v = g’z 1 U s .3' : 18/ [ . = =
nnelutenneems nswRslsusnanauiing’ Arewatuetiudisd (pigment) 2 9Un Aa
dl 4 v Al L= %I ' d’ T
lycopene WAz carotene T IALHARWABS Uad dN uazimasey ek nanazwunely
] 1 dgll ] | 1 dy a; ] [ dl = [~3

rauLilugas (locule) Hssus 2-15 489 aelutesiaziunegraandn TR awAENLAY
gnieusausiondu (@uan Fazedud. 2530) gUinresnsnz@amailsnglidiu laadoy
nnjesimelsensnaraniugnssy Suddismemmuscfunndenazidiuineadaseiing
sy (Seymour et al. 1993)

lunafufeansuzidismagrunsald@asiaepiudainniufald vy A

1 L4 . I0 o 4 o ell 3 i A
udwilevasna  (firmness)  wazfidrAn@cldiulseialuliun nosufeuladaessds
) ] b4
anunsadanaiiuléfaaundnddug svaznisgnaaszdamautieentfidy 6 szazdall
(Barrett et al. 1998)
ala A

1. green HANAEY

2. breaker AnaBuAATuy wes dawdes Wadunewiuld wANdlifu 10

nlefifumreinag
3. turning  ARAGNRATNY use vieIAes inTunewiuly fwd 10-30 wWefidus

¥
N AL

4. pink AnaBufi@TNw wes 1annga 30 usilidiiu 60 wefidud aa3vns

5. light red nailAuATNYWTALAY N1NNG1 60 wslaitiu 90 wefidus aawiua



6. red HANALANNINNGN 90 1afifus

22 AMWLIARBNLASNITLATLALTATRINLTRINA

anandan gl Anudiusesuas dasust afueulnesnlas uaznis
uyuiBsuTeanE  Havinasennangiiuladute o A uaznnnesyueenen
MRBARUNNIFANANNINRUT LaZATUNIWIBINA NTTiamAst lungunaUatesiognngl
. . & & < 5 = =
(thermoperiodism) NINBNTAINAASBINITEUNNNTINGNN 2021 BANTAITLR T8
grvniliedy 25 esdnadoa  Hgnagiimndrgnampiinmunzaasyinliiudasandn
srezfundn fesnnsanmninansdu 18.0-24.0 aemma@ta NANNAY 16.0-18.0 891
wadoa  szermaRIBUTIU0IReNUAZHA  NHTemMASINIIgMH 20.0-30.0 ©9A
adus  drulussasRansguuuninunzauAenateiy 26,5 awEadea vl
NANAY 15.0-20.0 A IATES (AunW Fnzadud. 2530) dmind ol wu (2536) TeNnu
3 grmnluszusadnasiamaasiuinoews@emea ndnhe Susunndn gramnilge
?/ ar <4 =4 = 3 o 9 g = < .3 -3 adl
WINANTUUAZNANAN Nz@amAZFLFIF) A1FeNaTY NAFILTRY0EaIITY NLNYI
5971 Sauaunsilties minuazAauetesterantiosst Wiminaesen aduuazly
Hatad NAKNRATELNIINIIZIadUNTT SuAUMAINALAS opening bud HaevinTHRILILNG
% 9 le o o’ = = L% S =
Yeudna anmnlinmunzdwiinmaesoiuimhunens wildiafnegnugll 20-30 a9
wadualueanaedy dauanupiinansruegluszude 1117 ssrnmadus goungil

nasAuAIsInanmnanaeiuadtnias 6 awinmaidea (Abdalla and Verkerk. 1968)

2.3 ANENAIBIGNUNNAABNITATUINTAABNUAZNITANNR

o od v ™ ey ol e - PR )
Wu@mﬂgﬂLﬂuﬂq?ﬂqﬂQu1ﬁ§y@:u‘ﬂﬂﬂﬂﬂ!;mﬁg IO RU DDA RNLTUNIVLIUTANINNAN

2 fis PsuAnfsmenuaussrIvefugnugRluscuzdenenasny edguuginntenen

i

=t

QruANUANIN  Fudeusslemeiszasniaudluasy Waldfugnound 11.1-13.3 a9
wadua lugn niinoudugesigawatiies was 3 Faf lugnmidaouiduasuasn
4 - o a 2 Y i pe .Q 5 o X Vo a =
wiaaunsziadluae 2 Tu sundWidfugumpiimazQludesuun v densnadoisi
dapand 1 uaz 2 azfiteususnnnininfdusesih nsseuauewiegnMnRacTuetiL
e (sunm §Rzediwd. 2530) wannian g RgelinasianRaNATemzITn A
TnefungsiisasdnenaiusiisgRalianansonasingsld (Lohar and Peat. 1998)

SUTHINT INANLAZAINUNTIRTENAZLNATAZAAAT N7 IN1IFANGRAT (Shelby et al. 1978;



Sato et al. 2000) mmﬁ’uﬁﬁmmmﬂmﬂzﬁﬂm:@mmmummmanﬂmm:@mmmmﬂ‘lr%’
gumpiige dhitledudrdniiazinmeanuanmnuniianavesziliema (Sato ef al
2000) anwAgrnTgein R LIULAZANNETIRYE A0 UNATARAY iflesannezinums
metabolism  espnslulamsmanaslussndnansimunduszesungs  Insenizedia

TudneunIsHaNINgs B linNrdsautinm s UEUAZaadNaTanad A lnaNuiTInues

AZADNNATAUA (Pressman et al. 2002)

2.4 wanmsdiudgeiugusiliamna

4 - I . . S se s

Hasannuzidamatuianinisnausiaies (seif polination crops) wazdilafigus
NINANTNNANNEIINTR (natural cross pollination) atjszudN 0-5 waFiFusl Aailnng
ar ar 6 < 73 9 ar ar ol ar . ar & @ oo &
Wunguzilawesie 1 #En sl il seiugimununaniaies nasHaiugidan1sasa

wushinileann  ngszadifiessaiugis il aneasiugnesiwansisllanisn

=

unza¥ R TniugnssuluildnpsRnnudenis  egulainiuudinnisnaniugyn
%.’, [ =1 9 o a o A ar = ar & - | ar ol -Jd o
AFIRNTIUFBIAUTLNITAMBENANTILA NI THANT UG LA ARREN WUTNTAN N THANGLEN
funldiuag] 4 33 Ae 1) maAmdenuuLTUANUs2dR (pedigree selection) 2) n1sfALAeN
wnmageUludg (early-generation testing) 3) NIAAAENUUILILIN (bulk method)
WAz 4) MIFRRRNLLLIVTNINEARA s (single seed descent) (AN Fnzodust. 2530)
o o & o @ et o 4 A o el o
AsdARenuLITndssaR Thidinsimdentoitdneusdnldainnis segre-
. ' <4 elz o =l ar 2 | e g e o ] ] [ “LQJSJ
gation e uiinly Tnefinsaaiuinusyifuazaandiusseudeviawsliugnisag
o A . o o lm Ny @ w A ey 3o o AN A A @
msdatRenazFunssyindausdogun 2 Whell Aefldfumsdninenfeiaiaunmnivign
e o PRpRPR 4 A ¥ o = ~ 8 X o =
(progeny) MANMUEAANgaVEaRNINRIgIn Tuneumiineuiasi (Anen Toiesty.
2527)
qaUgni 1 vmmmanszrdeiifitesneriug fethamy neandnuiug
FeudLg A fiuiug B |
qatgnit 2 1gn F, Sau 10 — 25 Fu Taslgnsonidhanlaaieeiv (bulk
plot)
qgugn? 3 Ugn F, S1mau 60-200 A Iaendiwdnann F, dgnifluung swaz
sewinasul sz 3-6 19 ARFUNEANEnIC TR T NeNER F,
neugn? 4 1gn F, Tnawdaann F, AldAaRentd Ugniduunlne Wiflszaziing

au al

'y o 4 ! % W o A 3 Ao iy
[ﬂUELULLﬂQN']ﬂWﬂVIQ:Z{QLﬂmWﬁLLmﬂ:mullﬂ\'ﬂfJ ﬂmmﬂﬂﬁ\u‘mﬂﬂﬂﬁm:ﬁ@i@
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o . . Coda oo Lo
farlgn? 5 - 8 innasilgnuazAsiaen family NRaNga?l F, e F, [unazyiausiay
I ° oo A : o saal o a = ° o
family an s aned Amaaniausianiciufiidnenisiuasiiannusdaneld
d’ 0 ar rd.o/ b=d 9 o ny/ 1 .. .
natgnin 9 Wniug7AmRen Ifuvinnemaaeudiisiu (preliminary vield test)
fnavgnii 10 -13 vimmeaeuiugi Wangenirel! InansuFaueuniy
ar & = ar & 12 ar =4 ar r-:i b aoA 3 ar o ¥ ar -:I'
Wfanasgvderugniedn Andenianswugn iuandnandiuguimeg il uglan
iwavdeRInd lgHNRAIT AR U
naugn? 14 -15 raeiugnAmfentd linmsdgnaeneduginesdmudaiiv
[ % A 4; G| or & Ly
WugnsAn visaiveluiuddaasa
o & o v & e a9y o A ) P g ¥ & =
nsfmaenuuLmeaesudwi  ThgnmelidAnaenguanniuud il vinangn
= ° s 2 e oy A oo A4 o o o) o -
AN g TpeninnsnagatnanARFUFTR Ae Fo71 3 wredan 4 unsdaulaize
- o o & acs o o o o
wuulszensfssnsAnenuuutiuinlszdfnesnsaumsza (@wiugandan 2) o
] ) © [ < 1 d‘d e‘/
| wszENaNLazARAINANENAY  flumsanenlulasgnReiannsenauniacusidle
gednaz WiNaLAmAnA
o & o A addy o y o = X
madAmAeNUULILSIN  NsAnRana TR ugsu (F-F,) azliiinsdmipeninisan
UsesTiassngifidnnfummlumsAniaan uazauausiuidgniviaiunda
o A < & 1w = o A o med o
MsARRDNLLULVTRILAASIORS  38n19ARaanAauLladdIaINIaN19FnGentiLL
« WD, | B AARENA X MWeolh =L .
o Tagaanda?l 2 Hefefl 4 Tuwsasdaaziiumananynsiy susy 1 Wan Wellgnsia
Tudasell Weilalszauponuduiugudigene Tudan 5 [uiLmiauensu Wunsanyn
giulihlgndfusiaunaludf 6 Andanidusunt wnoRdanuRazuoUALIALINARL T

[~3 oy ) = 4 ar & o p <8 n‘/ P 4 = o A
LNAARTNLDIVLADNUFIRZUDILTHNINAEINUG Tudan 7 DN 12 aiknNARIRenLLL

1RnLs=5R

25 MENRINAUTISITaNANUTEY

2 2 o or & <4 b4 1 = ‘g 1 ! zﬂ'

AUt TesnsWRNRRT N e avnFau i ss A Al uetFeLies
uarggeiuignin i msunsuninemsnsfiafisdnenwnisds luwsiasiesiu uenainil
daldifhsiugiuglumalfudseiuglueunan  Abdul-Baki (1991) WivinnnsAbianany
Wusnzliamantgnanalfanwuondesmlgomniigs wodt aresiug C-1131 sl
a do o Y P o o e % ¥ o
naKARRd MM sUgnlungfaunacngiy  lamnidnuuzisiunanuieon  aanARasiy
$1ENUTBdLohar and Peat (1998) Anwndnmoisanuz@ewmanugnnnelfignmnilgs

) 4 o & u o o P | pn v o
wuan Cl-1131 N:L‘ﬂ'amﬂ‘wquuﬁ‘@umm?quwlﬂ\?maﬂﬂmm’]LN@LL’?HUL‘WE}UHUWNQ‘ Pusa
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Ruby Teseulmsiagnmnigs mawmunaesmanides  Scott (2000) Menwinuzilinma
areug Fla 7771 Iignafnlivannuaunisuiudjeiugivefiaswmnn Wiluswn o juas
nefeulmnelEinednidanuuuiindssFaulizauanudusa lfssasnavisdn 18 1
Gil et al. (2004) e IRz TawARLE Amalia HEIENMmanduaeRLfrzudeRg
Cambell-28 i INCA-3 musnenisdndenuuuiuinlseds  Inafddmgszasfinaiay
[ o o A -dId @ 2 1 . R
Wrnaeiuguzidameniuaruiatunans nudeu uazsimmnusielsa early blight [a#
vy Y o ) ] & = X
IdRagunsna¥uanlslugoiniamizdgnesnitumeungenianivaaIay. wenanil
e IanRRTA lugo9ggUruInsndIuReuNnARNIEL T
TulszmAlne Tnemnzaynssimetlszamand Stuas W ATEn anAeuwies
Tfinsliupoiufussmiugimanzansieanneiniafawuty. iweudllomanazuiy
UZTAWA FaliTIeeT1In u:ﬁﬂmﬂﬁuﬁm N, (MFau walan SuLlssmuan) arunsonu
FaaN waINATauTW wiunzdmsinlgnuenns wey Wussinugnaglge Iur wug
KL2 WazWiuug Nagarlan Wugus@oman @ iudsomuan fudiiig Floradel uaz Venus uaz
Wugndelaanufe VF145 (@fuen Samscge. 2525) wanamildaiuzliemaiuganneng
afoiuflen usalosie guas wazans TufRAINEHANTENAAN WN. UAZ Floradel
o o o & <t ar @ o & 2 <t 1 o=
Anwnztszaniuguesdadndifhiugnansen nuiau nuchd iadtay 1wnslunind@m
W UARY ﬁuﬁ'ﬁmﬁwﬁlﬂuﬁu (RUNW Em:f;&’uﬁ. 2527) 898 azin98s uazAnLY (2530) (G
¥ 9/ ar ¢ o 4 ar o & <4 v
PNENUANIAM B ININANARE Aatasn walFilpeigusi@emanuien naln uas

9

winzauiuan e denselszmalneg Tnelduzd@eweniug P5-514 war L-22 Fufly

wuginueuifnigabalemalng  usilnadndy - sunie”  wazlfuzidemeniig
Kewalo 7iiinaln mul&ianudassndadu “Fuud” TnuaunmnadiuuduasAnd ftlsaiug
8 =

alFuzdamaiuimiauildnandnuinndd 1 Alaniu/su Wl w35 anuiug i
= o & o g zﬂl 4 = @< =y 1 - < o &
Wen 3 anesfuf Aigniwlullenagnuiudousnifeadntas vreliusniey e KP-
71(F6), KP-135(F6) uazKP-17(F7) _
o <4 = (%4 =i k'Y Y
neamiaaaun Ancmalulsginainems aontunatulagnszeaeuindidnnmu
wunsaianszle WiEnlasmsimuniugusdemaiisnusesiausit wa. 2543 Tag
QAT UAUAND (2544) YmsAnmmatitenesdneisnaiugnesiundnemezluzide
A Inevinnissaniuiusdame 18 areiiug slaun snitl RRSA (2544) FnnsAneINTg
WAL Iuaraslsznaumaalnewsi@iamaiudssmuaanalan 18 &nesig wud
Wif CL 5915206 HAanuge weanswin fuiily wvrinslena uas 1winHaaRHgge

waziufAending 3 Julefifuinisdions Srunnasiesiy Uiunnnsaiomnluglasanss
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Foon  uastBundmduigege  Tunansienyivun IdgnunanasaifuuLwoimLe
lﬁl d’ ar ar & s | tﬂl a = 2 :

ieNazimLnaesiieg Uingdndifesgnuauinifinann CL 59156-93 (HaRUALY J1I519ma
uULNaN (globe) WIMKN 16.02 niNsana maasuFL InuuLiaRes) TUAaineg 3 (Mu
¥au uadusaidiv gulla (plum) i 7.74 niuslana nsisAL ImuUUnaLAee) Al
WaNzaNuasaunsn liands 19A ol 2aanndaariu audmed gunsud (2546) Te9NU
g meseuseRugzidamAgnuandaf 2 Bnafilutaengis wodignuansTudn

CL 5915-03 X Aanfing 3 arunsausieAninldRuas WnanAngendniie Feumeniy

[ -ﬂl
ANANDY

2 6 a4AlsZNALNINANNE TURANSLTBLNA

unnuaeaudaioms  (total  solids)  Whinanvidaneudauisniaaagudsann
Sseeanitnuaude  resuiwimauasBuninaavivasdaudiAuiusnsidieme
A sdld & ?.'4 = ] ¢ = o ] QI & &

W damARTL By nmeudiauaniungn 5.5 Wafifus Tnaanizet1ede 8.5 wlefidus

%4

uazf Bnnnsavansneglutoe - 055-0.35  wefidud  udnenuzidainisdmiy
@qmzﬁ’mn?’s‘uuzﬁﬂmml.ﬂ?gﬂ (George et al. 2004)
1BuuNseT s (lotal fitratable acidity) — nimdwvisd (organic acid) q
AuENATUFaTAT I RTeINANRRLZdamALaz SN dATyRanisulsgl NsABUVITERN
frdnylunz @ama 1Aun n9mTsta 989asNAe NIANIAR (Davies and. Hobson 1981)
Bunungsiasaadaldlmausdamaasinanuuansnaiull Dalal ef al. (1966) 18911
iiunanssunaus @emrazitugegainefinaGudufinn  uazazansuiionagnisian
) : = P o G o
Wl Brecht ef al. (1976) 1NN wanzilamaniunes uszezHalAuLaANnEL TN
' : dg o \ ' :
nesilmmmlfgeaninnanzdomenfudesliluszenaundnfiden 90zl Al-Shabani
i , & o = ' P P
and Greig. (1979) wuimafuifgaransidomelissassine aviiuiiemInnmgs
Al Iumnsinari
Aoufunsa-sing (pH)  fRasienisinaees invertase dafhuenloiilanu
vnmaglnsa (reducing sugar) lilunglaguazvialaa  Bucheli and Devaud (1994)
PN ANTANAUASTANTTNTEN invertase TWaTuden SR INANT EB INA
Danentug wudszuzuagnAues wsdewaaeiug A SinnahmaFofinnndile
WRefeusugneiiug B 38 iwefidiud uazfianssuses invertase gendnaneniig B fiv 2
) Hav & 4 R o Wy R . P g
w1 BlESudnBunnaimnainsaednldiuinndnfandesiufianssuees  invertase Vi

NN wenanniiganudn invertase @Nnsavnelilutes pH 3.5-7.0 uaziin
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Aanssu1dAngalia pH wivsu 5 wsille pH Wiy 1.6 axv i invertase iNauviaiualy
#1709l (Russell. 1994)

4 £ 24 +

W mNa35aT (reducing sugar) HAMLLUEIALsINeURANATY NnasasdTRTe
urdewAuasinasiannnmuednineifien  Buinulenaisunatemanzilemailes) .
tszinnd 1.5-45 wefmushiesimings videawiniy 65 weafifuruasEuiniuaaudy
A 4 8 ¥ @ 5 da o S0 o P A b o
Vauum SuneuuNaiimNalzniaaed ARt uasUTunnn Ae A-Winlng ez
A-nglag TevinWinanzidemalisanan (Hobson and Davies. 1971)

a o = . . <4 or 31 ' = a o o

IMUUT (vitamin C) NANZTINASAINTLUNAILOIANUNRIATY  1TuNTuNge
wedanesia lunaisunmads e usnsnaiulyl sews 5-70 Saaniusialnvinuads 100
n§u T9uAqusiWug (Hobson and Davies. 1971) U AHALALBNNIN AL AP B SN
uazihBunnigegalusseziauinaazanil@untisiui (Dalal et al. 1966) uananilfaniidd
uzidawenignids FBunAnfiudgandmaigndnngy (Clutter and Miller. 1961) uazdl

, & ~ & g S & -
eUIAMATWIRINaNsdsmANgnifLRes IuszesHAULAdRRI T ansgnaziinnn
9 . o =y o % A 4 P o = o e =
FoandnnanzidamanUdenlignansis naAanaNT e MANGNANFLINLITNNUIRNIWT
wnnNaN il mATgnAtEuAIR NI AR (Scott and  Krammer. 1959) usifid

, Nel— = P o = = B
271N BNAR AU N AL T A ANGNATFULAZ N AN NATIGNAEUAIAINN IS

Fufen TUTNAREWT iumRnsnaiu (Bercht et af. 1976)
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AL UUINUIE

3.1 qﬂﬂiﬁﬁmﬂumﬁ%ﬂ

3.1.19unsolluntlaelgn

1.

3
4
5.
6

1
=

WRaUfHzEamARINgNNaN CL 5915-93 X Banfine 3 NN snIzanusia
Tudaf 4 AlfanBRRuaT AN EzuAnEaT Idur
CL.S-46-3-1(43)-2(3), CL.S-46-3-1(43)-3(15), CL.S-46-3-2(44)-1(14),
CL.S-46-3-2(44)-2(1), CL.S5-46-3-2(44)-2(7), CL.S-46-3-2(44)-2(11),
CL.S-46-3-2(44)-2(16) uaz CL.S-46-3-5(130)-2(18)

sy domAgnuaitinmszaesaiion 5 AldanAnAuazd
AN UANFIINIY

asiidasiuuazidnlsauas uadAn AT

Teaduazijanan

neafiflanifathilas uasmndiiums

k2 1
naedgesyl

3.1.2 grnsoiluvaslfifims

A
2.

w

e demAsuA s e na LT R L viina
fsearlunnAwesiainela Tndaulansenlns lonseliues
fulsiuas naedin Anglaa Auavisnau nemuasaeiin nemumlaalen
Munluaisuam winuea sulslaalodenatfusium Aetidaffalnm
loedaawmes sulalnalspaudamn sauluiuuiuauwm wisauasnaged
= = = = = '3
a13azaanionae nlseeulalaseuendiuun Wunaduulongunsingm
ANTAZANENHT T LAZINNAN
qunandirzaauiosine Wur nesuenmos dnine? Thume weaudagilony dom
gunsidu Toun Feummidau (ot air oven) IngaAdNTU (desiccator)
wNiENALEENG (muffle umace) 819ATLIANGNUMYT (water bath) 1ATeTR
! - = o ' = P
ATARNALLAY (spectrophotometer) wraataineteaziBuavAtioy 3

AT 4 Ay weeANRIIU (color charts) 184 Royal Horticultural Society
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RH.S.) neztlanman i @@luminum can) taewfondids (cruciole) e

(blender) N=A=NIa Laskaussunsantmas (hand refractometer)

al o
3.2 A01UNYIINITVNAARY

Ugnuzdlama  Nwlswesesmedaiagos  anmalulstinsinems  anmiu
walulatinsyaaninddgnmmuisaanssia

< o =4 d‘y o < <& = =

Fipmsin e uausama Afealfiinenainisand urnaTmaldlat

namandnd Auzina luladnmanees sonfuwalulaiinszsanindnidrgummsainn szl

3.3 HAUNITNARBY

ﬁ“nmm&ﬂﬁ“’uﬁuﬁu:@ﬂmﬂi?“uﬂa‘:muamwu’éﬂu‘lu@n%g“u‘ﬁ 5u8r 6 Toean
WHNNIARBNULY - Randomized Complete Block Design (RCBD) fRuu 3 %’1 WA
ApnsiuenussmImaaeamnanEnEAm - nFaufauacuansseioysues
fnunulsyinfugluudanlgn  uenanasieszinaadludealfiinae  Tnedanis

1BeAuv9afiFusL Duncan’s Multiple Range Test (DMRT) AszdiLaduidiaiiy 95

1 lasiedus

A o |
3.4 FLHELLINMMMNINNTNAGBS

nmmasaauLianistgnasnihs 2 0g sl
qeuUgnil 1 szwhaiBion woAANIe1 2547 — A 2548

ngUgnii 2 sTudNiReu waEnAN 2548 — BanAy 2548

3.5 AL UUNITNIARAY

i Ad lusmmidaagnuastiaa fiiding sindeyaluanmulaslgnilfiiuin
Wuhmswnssimndsinsindenin ufnWiuglsz 5 (pedigree method) MANRAE
(mean) Tefiays (range) uazanuulls (variance) dawhuiefuFnisadrdeyaun

£

F1A312ULLY Randomized Completely Block Design (RCBD) FaflsuaziBunmadl
agiand 1 SumenduudanzidemAgnuantasian 4 anguau CL5915-93 X
Aanfng 3 PAndentiszunag 8 aneniud anlasnisidy T 2547 Feeniaimunsieg

= e aa o =4 nl/ k2 b7
wzidiamaiilsonuasuanggnislaedidmaenuuunasesiudoiy  lunscuzinzlaels
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ez N Tdunay Swsdon 11 Wenfunms wuenfusuazensuinauss 14
vihgms 10-52-17 § 20 33 Revn 20 A evundsandundnians 10 T nn 57 Su
langniiant 20 fu FimsfheannnszuzgananainAtaw 4 i g/l TRnPuNaN BNy
enfloarurindndmsiiauacieingns 10-52-17 yn 57 Su ledunduanlusis 4 T vide
ANNGILITTNNL 4-5 i mnseeauastign filfumausiil

() massuuudsalgn inlilrawtanudastesnm 1.5 wRs X 6
AT S 48 utlas szasinaszudiaudasties 0.3 wine Tuusazulaseinevinnisyavgy
%99 30 X 30 AaauRings Tesazssnd1aunn 100 WURNAT FTUd1asil 80 (IURINAT
Wamm 2 ung unanz 7 vgu

@) msdanuaalfiFitingeinm ﬁﬁnwﬁwﬂnz’i’ﬂmuﬁmﬂgﬂﬁi@ﬂ%@ 48 ulna
Tuuslaz 6 LLUMQ@EI‘UQHN&L%‘Bmﬂ"&’mﬁ’fuﬁﬁma@ﬂ‘lﬂuﬁ:ﬂﬁ 4 AnduaeRugar 84 Hu
Faviun 8 AEAug Iumdamevimma 672 fu tnfhedewushusiazunagn insldile

Adndmgie wila vindns uas fivtnginevialinaanedgnisatoyFuls
~ 2

ar A o o =4 o ' = Gy = 9w a
NITAGSLABN Vﬂﬂ'ﬁ‘ﬂﬂLﬂﬂﬂm‘lﬂuuﬁﬂ:ﬁlmqwGWNW?DLQ?QJUﬂ'ﬂib’l waz TWHaNARA Y19

Anwoiznnauanuasiainielung uwAetan 5

= ° @ o oae ) i o = :
agugnit 2 thudariugdninen Slutwngueni 1 unlgnifiudon 6 wudusie

o = Eo/ 3 =t o o A o =l & alzdl aa = e
won  WEANHEENTTTAALNILNNARRENTAYN 5 QIMMURATIW 4 Qﬁﬂ’]i‘ﬂ@ﬂﬂﬂum

1i1qeine ussinmsdmidenduiAaaiuiunglgna 1

G g
3.6 NMFUUNNTR AR
vaansnalgminnsfiudeyaannsuinnfigadndentiuuiaculastioanudinig

9

¥ v 1
o

ApdenuLLIiiniugilsv s (pedigree method) ¥4 3 41 inaRAnEanEnsFe lUi

3.6.1 Manudayaluutlag
1. usiuauinansddunndaiBususiiuniasu] aelgnauieii

a‘ =3 d‘ o ¥ o =t = 5" ar o o ¥ d‘
Fufuineonandsn  MoafideaniadilesdinuTionariingessin
R 10 [muRmmT uasindeydnuninumianidn (gndneda)
2. AnugeadundlaniauieiuGuiuiuanan  Tnadeafie
=y d‘v 1 Le 3 2 dl t=;
muRmsaInaenisduinguenandlude 1. talanauenngangs

LAIUINA2E 10 WHURLNES
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11.
12.

13.
14.

15:
16.

17.

18

15

1] U s =R  ar a’ 13 -=; = I3 d’
nesuessndUamiaude T uGuALRewmaNGn  Tnedndaun
nfengaasmssuithusuiiuns ludneoscides Wneinadull

a a‘ -:lI 5 .d. 2 “3{
ANNEITLTNR DenTAwsaaz lidnnsEendiv
¥ 4 2 e - e - LY,
A luluszszBuriuiRenanas bentsguiiuluns@emaiarisii
o ar &” ti' b7 d‘ J
L 10 T idRNun lURReLATed area meter §14 LI 3100 AREA
METER
sy Tnensdranmdnsnisplivlunzzemausaziug
aTusensate LA Uuaenvivua A asFuudnind A LAY
auuaanFes LA uReni I A fuudNNNAIaas
STdesiafii Ts ULt aiNs LA e s FuA1ENN A LRAY
a1gN1eaNAan(iu) amTuindunasnaanLIniazaieansan 50%
uaAefy UK UILNAN ARG LR A=A LaidnunANeAY
PNINFaNa TaNuEnsiaNa(nTy)
PINHALERFAaf (N5Y) ToimninanasiauualuusasFlaaTn
LMIAILDAS)

AENNTRACIALIN(TL) AN AUIUTUARANALINUAUNZLNAR

afiFuFnIIFAKA A NGRS SnuaunaTivEn X 100
e

weSSusanifionnf

wans  SansugnadiumRmsndaialaenauazindus

AUE NANNUBINA

U

. &0 g M urhufisuRuimesgnuann Royal Horticultural Color Chart

=} a s oem
3.6.1.2 maudayaiRamsiiaszimaailuiaaljifms

stage)
1.

2
3
4,
5

Tnafuifametanausdomelusa s ABuineuasime (red
(Barrett et al. 1998) wlAsIzimuAN luasuRns 90l
1 Brnnaaudaiaun (total solids)
Brnnvasudeiiazaneldiamue (otal soluble solids)
1Bnnudiavius (total ash)

3unnudule (fiber)

1[3u0unsAYiaNg (total titratable acidity)
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6. AMNILUNIA-ANN (pH)
7. Bunnsiwnaddad (reducing sugar)

8. 15uniamNNLE (ascorbic acid)

a o @ &
1. MsAATIsRUTNARUINIINNA
duzdowmAusiazaeigI o 2,000 niN wwinnnstiuuazgnds

Y 50 n3u dlensstlaamnannumuitun saus s UTinvTnwiLew anntinin ldeu
- ol - - -

TufaulneAansausugnamgiisinasd (ISTA. 1999) Aigouunil 10342 evrnizaidea iThe

AW 17+ Falug WeAsuAINaIRiIvuaAsinaenuUa s I Irhdulu

TngaAmEl Uszanns 30 Wil udassdainninuaziwenanide idusiraaudiaimun sl

wefifusasudainmn =  dowingaseteauuda X 100

PMINFNAENIE R

] &
2. Bunaasudsnazaiglanaina
o o y 9 P o ¥ 4
nanzdemA 20 e Uimaiuliazidaaudonsaaanlant Nt demnA

Wasludnined aniiuiuismalivineesudswnazans laviauasae hand refractometer

o - ' d’ ) 4 1 =] = 5"
LL@tVl’]ﬂ’]?UuV]ﬂﬂWVlﬂ?ullﬂ widenTlupeAIsND

3. dFunudnanan
e lduzdsmeauudusiasiuglfainnimaneswiBuniuead

v (fefl 3.6.1.2(1)) wnisimnsd Tnamsgudaininshestnuzitiomanidain
nsauuiatlszannd 23 niu ldaslugTidannumsnuasnaiudmninuiven aandu
il inlumenignumgl 550 asrmaifina wiw 6 Falue WenTuAmAANMWARI
, X Yy & & o g a2 o o 5o w
aanuntlseec i HSwlulnarandulezuans 30 w7 udsradieenundadninuin uas

Aurnanidesidusitin e ldgms

1wlafiEumdnIneninminuiia PN X 100

mindaasineaLi



dilnmesyanans viszaend ANzt ;

4. YBwnnudule
inanzidiamauvinnstiv udagudaimninuzdemaldasunsedes

wANNTURNTMseLuamntiinuiuew dhildeufgnmgl 100 awraaiBus au
wifaaiin anntiainnsnmsiBuinedulomnadinnses Nl [9esh (2544) Teeda
701 o A 9 o ) ] 9 =y ar
dnihuzi@emmeuura 5 nfu ldadlugagiauy sudeamaRnaisezatenaadayia
(H,50,) Anudindiu 0.255 uefuna A1uau 200 Aadasns ufednitlsfuum 30 wIM (e
YIARRBALIAT)  HOATUANNINAIRMUARNYITNNINsaeanIznIndediingas  §19nan
o  © o z oW gt p . z o \
Foeirinfounanepiannssialifinsamanas]lunin aniiumnnnduaslu lumagymumy
Tuiin drenanasnanndnnsadasignsazane innenlansanlss (NaOH) Avmdudie 0.313
& [ a e 9 -3 1 9 4 = di =&
uofuua 719U 200 Tadans wddtitmonginuylfiumenuin 30 WM HBATLAINIIATARY
o < :’/ @ 9 F2 50’ v :,/ g A 1
Finnsnsasienamizninenei Taedudnsninetinfeunaneafeuliisranineg)
udamninnavadluaaluidu AN Neanaininseasasgisasanngm alnsnansa (HCY)
p: 2 b & @& &5 9 2 20} 9 ey =4 1 ) 3‘:’/
pududu 1 wefidust udamudaeunfausuliiinsnivasay uazlenialanIzNINYINI
niudsnaafag lunnsneledaueaneged (C,H,0H) 2 AK wdaasdadoslpesatnes
= :j/ o d’ =4 ] = o3 :d’ ] ,c: os 1 2 tdla
an 3 af thnniwdeldaslugBidandunisetuaznaudninuduel andunse
3 o Yy Y 2 o = a - s A 4 o o
Fansasdneninfew udadaildeuionmgll 100 evmaadae [ulfiminadi Mnieda
¥ o o oo ¥ o : P P a
Ynineesninuiiimas aamiwininldmnsialusniiniguugd 600 a9ATATEE 1

6 alus viteaunsyildiddeng WearumnnatanizluAslilndululagaanadn i

30 w7 AN stainmingn I8 wiaueAuansnSuanedily

wWefidusidla = dowmdnida X 100

UGy TaTIby Klatet

5. USununsAnsnum
Famauzi@amen 50 niN wazindunsseaudalaen 13 lRidu

S uav 50 SARART LN mArYNgY amiunsaaLIesaa7insesly
Dinsmsramuaiineedld  udradlnlmsamaifinsedldanuay 10 fedans  lalunanad
vemuensausdly 2-3 uem thildlmemiuaisezanelnsfonlansenlofunsgududu
0.1 uesuNA @uﬁq@mqﬁLﬁ'ﬂmm:aw’luvd@mﬁLﬂﬁmLf}uﬁmm@'au wWiaurfunuiim Fann
ansazanelsiedlansenlasilt  anthsmnamnalefifuinandieuifunse@ein s

milliequivalents of acid, 0.064 for citric acid 1neA3 A.O.A.C.(1990) 5933

78085
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b2
wasidusinanviavinm = (AXB) (milliequivalents of citric acid) x 100
minsiaasing

e A= dadansuessnsasatusnalmipanlansenlas (mi.)

B = pouidiudiuaasasazanasnelnmanansenlos (N.)

6. Aanailunsm-sing
dunaany 20 wasian Jnvimstfuiiieaiunu 1 w7 el

SeAnauiiuna-ane el pH meter wiaurutinanenuls

7. Wananenadfiad

TrounmefomAluferiionmnil 60 swniaios aunssiuwkain
vnualiasBemusstn i @amanie 005 13 ldathmianad udafn 50 wedifis
ethanol A2 20 fadans TanWalarsasagiifitesd mﬂ&uﬁﬁ’lﬂ@uﬁqmugﬁ 60
aernaiden Whisaminu 2 $9lue Tnawehwanasn 30 wdl WelfiinfAse Ayl
Senmmuna it vsAneen s B tdsaaiunneednensyannsed Whatman
wes 42 annrulfu Bunssnsasateinsas @i 100 TaRans faotnndi udainl)
AATiUINNnEANT 1meaE Nelson's reducing sugar procedures (A.O.A.C. 1975) Faid

thensazanefinanald 1 SaRans Huaismzatenauszudng Nelson's
alkaline copper reagent 1 UARAMT mﬂﬁfuﬁ’x‘lﬂﬁ’fﬂuﬂ'wmuﬂuﬁgmmﬁﬁ 100 29f
waBes 1 20 17 lersum e Tie i b it e i Hefundada
[Fuansazane Arsenomolybdic acid reagent 1 daaams weinlinznauazaty udaikiv
Yhnéu 7 Dadans Tuusacuaes wen Wi thansazate AU uiganAuas Tae
spectrophotometer AinugnanAu 540 wTwums U5d 0.D. 189 blank Wwinueue
dhein 0.0. Agwldiunglaau il standard curve uszanasAzaETiaiRlFaN
Fasinaudndinnndtaznuan 0.D. wdauinlthdFauiauiy standard curve fiaznsnu
FAeERRaT NaAINMTIATI e LriALRean SuAnglaasennivinu

N7 Nelson's alkaline copper reagent IABRZYNNIWRENIVAT
FaanslFluusiazaiawingu Teld Nelson's reagent A 411 20 J8AANT uAT Nelson's
reagent B 0.8 Hafang Luein A

Nelson’s reagent A eINITazANL anhydrous sodium carbonate

(Na,CO,) unz potassium sodium tartrate (C,H,KNaO44H,0) 8ei9az 25 niu uaz



anhydrous sodium sulfate (Na,SO,) 200 nfu Tarinngy wdasnBumslilg 1,000
UBAARST
Nelson’s reagent B 8818 copper sulfate (CuSO,.5H,0) 15 n5u Tu
vindu 100 Aadans BunsedanEadudy 1-2 ven
Arsenomolybdic acid reagent
1.. azag (NH)Mo,0,,4H,0 25 nfu Tdnéu 450 HadaRs W
neadasAdiudu 21 Janamns
2. azant AsHNa,0,.7H,0 3 niu Turindu 25 findans
3. Buasazanelude 2. aslugnsazany 1. wen Whdnmu Aol lueos
o T AUlRgnunl 37 asmigndus hisan 48 ol

naunastun e sazaneilsraaiudivand

8. Bunnmaud
= -dl ¥ o = aa o A
ANTHIFHNANTAAENIAN T AR IASIRE[NNIAD=TRAN 40 HNARART

Foeingl 200 DaaamT neudAuntawmwasnein 15 niy azata iy udaliu
L Bunmadneinnduauast 500 SadARs  niswiruNafsazaedulaWuas  (indophenol
solution-dye) aeiRza1el 2,6-Dichloroindophenol 50 Jaanix Twdnnd 50 AafARs udusu
TnRsluASens 42 faaniy azans gt wdaUfudiumssaginnAuanAy 200
a as = o | QY s a o = as ) )
fadans wazniswFuNasaaedmfnmsg e (oudindu 1 Dadnfunladang) e
ATANENIPLARARTLA 50 TRansN Aaegisazanansed iann udoUfuiiuamsauasy 50
Nanang

d; 9r o 3 5 =Y N ] 9/;/ 9; o b n 4

IOFaINIIMINT TR FNARIEWT  WdsdnunAoatinaNzlemA
50 niu thunthmuiusisezsunmupinesnaiaezdinuetdan [fainanuou 50
= 4@:: y =} i’/ 9 d’ -3 4#’ by 9 <R
faaaRT Thuutsunnd 3 Wit amlunseddaglFdmauaerivreawsinsesentd udaRa
Thulssreauatinsadldanuon 2 Dadans Mdadludanad udufugnsazaneaaensaild
arinduan 5 Hadams amidlmmansazagbriaaifoaasazaeBulaiien sunsiaihy
= : s = o o &R = P oy o = a
Amuwgeuunundt 15 3undl TuiinFumsnesdulaiuea?ld wazAtwinalfunamive
ANLAENN3189 A.O.A.C.(1990) HaR IFFLLWINAL RadnFualnduzisiama 100 Ja8ans

1997 blank  Lildfastins@amaAusca1diunising ansacsant

'f";mﬁu?ﬂmmgm 2 finaans Mdlunanas Busisscarailingg 5 Safans e Winauiu
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9, -3 & a =j) aI/ o = t =y
udavinms Tamsnsosanssrasdulsiues aunsiaiiutuydeu amBuimnstesduln
o °
Wuaain nelFgmslunisAuans ve1 A.0.A.C.(1990)

TRANTNIBINIALEAADSLAANANTamA 100 Nanans = (X-B)F/E)VY) x

100

15unu184 dye solution Nl lammiuisating (Nadans)

1

Toel

il

15110284 dye solution A lElmmsniiu blank (Dadans)
= mg.equivalent ascorbic acid/1ml. Dry solution
1Bumsdiasned f (Radamns)

13msa198= /8GN (7 Dadans)

< < m M m X
I

A v iunmsuessinasian il slnwm (7 Aadans)

=3 g 9. =y
3.7 ﬂﬂﬁ“)tﬁﬁ’]%ﬂ‘ﬂ@g@‘ﬂ’w'&ﬂ 6l

ﬁﬂmmm%ﬂa;qﬁ’uﬁ:m@@mﬂﬁ?uﬂa:mumm?@u“lu@ﬂ%ﬁ 5 waeeHaN CL 5915-
93 X AN 3 ANauHLNTMAAaAaLLIL Randomized Complete Block Design (RCBD) Y
S 3 Lm:‘f‘émm:ﬁuﬂﬂLu;ia:mwmammmnmﬁnww:ﬁﬁﬂm MN1FILATIZYNANNS
naaassnslUsunsi SAS (SAS Institute Inc., NC, USA) Tnanisimszimnnnaulalsu
(Analysis  of ~ Varance: ANOVA) W%@m%Qﬁﬂmﬁnwnguj FNHUNLNN IV ARD LI
Randomized Complete Block Design (RCBD) LAZIFE A AL UANANTAIUAA AN

ansAne TaedsnnauFaudisnmieadfusy Duncan’s Muttiple Range Test (DMRT) #1

gEAUANMNIDOITN 95 1 aFidus
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UNN 4

HRNIsInaad

4.1 AnmranemzmaesuriulanazasAlsznaumaaiinglusaaas
= =4 = s al
il awnAgneds CL5915-03 X Aanding 3 ludlszmnsdan 5

anmsAndneemnsyFimasadUszneumasiing narews e mea
gnuaN CL5915-93 X Ranfine 3 Tulszannsdai 5 Inehdunduzi@iamaaslgnniels
anmitlaatlgniifignuugfiefemnsesnnilgn natedu 33 uasnaeAu 23.5 edAmalTyd

El a

4 o PN ;= . al | - ) - o A
SDQLTJUQMWQNQ\?HQWW ANNZAN WLIINITLR T WﬁjiﬁlLL@:@Qﬂﬂizﬂ@UWq\TLﬂllﬂ']ﬂ1um@ HENU

ATTHG

anmshdundauzdemaie 8 ANEWUG %qﬁmm@u’?mﬁu &i921919 14.60-
16.13 wuRwns anlgnaglfianmulanlgn wudmnareigaannsasnRuinldR
mm@mﬁ'u%umhwimﬁm (Wi 4.17) ‘llmar;]’mﬁiémihﬂﬂ@ﬂwﬁq 4 fan¥iuan Argad
m?faﬁafi’m@mﬂmﬂv‘\:’uﬁtﬁuﬁu@mammﬁ‘q usindeandlani 4 sl fuuaToid
ﬂfnugqimﬂmu‘lﬂnjgﬁlu%ﬂuﬁmﬁﬁmm Lﬁ@ﬁ@ﬁiMﬂﬂqwugqluﬁﬂmﬁﬁﬁ 8 ududnenanas
LLﬂ@qﬂQﬂ%qLﬂmwzéwﬁmﬁmmmﬁm wm'ﬁﬁmm;mnrfiNf’fuﬂﬁmﬁﬁﬂéﬂﬁmﬁwqmﬁf?l
(mmqﬁ 4.1) eianeng CL.S-46-3-1(43)-3(15) ﬁmm?n;Lﬁu‘[mé’mmm@qmnﬁzgm FOIAINN
Fhuaneniiig CL.S-46-3-1(43)-2(3) CL.S-46-3-5(130)-2(18) CL.S-46-3-2 (44)-2(1) CL.S-46-
3-2(44)-2(11) CLS46-3-2(44)-1(14) CL.S46-3-2(44)-2(16) uaz CL.S-46-3-2(44)-2(7) S‘jﬂ’)’]ﬂ\@\‘l
8038 7521 6927 69.00 67.80 67.40 58.67 WAZ 57.90 LHUANAT MINANGL
UeNAINTTIWLAANEWLE CLS46:3143)3(15) AndugnunsmiasayinTamadudangen

orad 3 ar [ ' ] o rdf ] Q' = =
1@5’1 LLﬂZﬂ".EJ@ﬂQZbJW&‘NW]L‘L’uﬂ@ﬁ@ﬂ AAUABNURTAUNLIN ’?WML?@JHQJ@N??L’Q?@LMUTG}

N1 udoLuantlasuenidasuiutenen

AYTHNTRNTINY
AINN1IAMAsAAMNNA I MNIBINTTewAYIY 8 aneiug wudNzlaALsAL
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CL.S-46-3-5(130)-2(18) 8.40 6.67 6.21
F-test ns ns ns
C.V.(%) 5.61 577 17.55

wanewn ns Lifiaansuansieiulunisatia

US LB sne
b= F24 Z t Y Z <4 3 w
INNITANEILEFRINAYRMNA WL TR WRVNATENZ I UBWAYIY 8 dneiug

TP uuANFANT LN aTER (N3N 4.6) Traigneiilg CL.S-46-3-2(44)-2(7) HifFannu
Lﬁ’l%\‘i‘lﬂuﬂiyﬁ@ﬂ so9RNITIURNEWUNG  CL.S-46-3-2(44)-1(14) CL.S-46-3—2(44)—2(165
CL.S-46—3-5(130)-2<18) CL.S-46-3-2(44)-2(11) CL.S-46-3-2(44)-2(1) CL.S-46-3-1(43)-
2(3) waz CL.S-46-3-1(43)-3(15) Lﬁmmaf’ﬁ%\mm 6.68 6.59 6.51 68.21 6.11 5.20 4.67

Ua 4.29 1afidus mUasiu

Usnanduly
amnnsaimdulaannansilomeaic 8 aeiug wudnliunadulevineadn

faonuumnsnrustin g Arudneans A 4.7) Tagneiug  CL.S-46-3-1(43)-
3(15) maaadaiunnuduleifgegn sosnauniluanaWiug CL.S-46-3-2(44)-2(16) CL.S-
46-3-2(44)-2(1) CL.S5-46-3-1(43)-2(3) CL.S-46-3-2(44)-2(7) CL.S-46-3-2(44)-2(11)
CL.S-46-3-2(44)-1(14) uaz CL.S-46-3-5(130)-2(18) JiBunudwle 3.76 372 3.67

3.51 2.69 2.37 2.25 uaz 2.22 wasidus muatsu



36

USuunsanaun
inmpsadaliunnnesiavuef fanuanzdawaia 8 ateig  wud

BnnunsavaaTianHuAnFTLet TR S sain (P9 4.7) Tneaneniug
CL.S-46-3-1(43)-3(15) CL.S-46-3-2(44)-2(1) uax CL.S-46-3-2(44)-2(16) mAadALTNN0
mmﬁ’wm‘lﬁ@qﬁqa 0.34 iwlafidus sasaaniiiuaeniug CL.S-46-3-1(43)-2(3) CL.S-46-
3-2(44)-2(7) CL.S-46-3-2(44)-2(11) CL.S-46-3-2(44)-1(14) uaz CL.S-46-3-5(130)-2(18)

TBuNUNIAYsNm 0.22 0.17 0.15 0.14 uaz 0.14 1Wefgus AL

[~ v
AMNLLUNSA-AY
AnMsANEAEETLN-FTesnaN s o meALFaTaeWlg wud ANz mA

nnmaﬂ’uﬁmmmmmmﬂummLm:ﬁmmLu;mﬁwqﬁu@ﬂﬂqﬁﬁﬂéﬁﬁméqmmﬁﬁ (997
47) Tneianeniug CL.S-46-3-1(43)-2(3) meﬂ'ﬁmmLﬂun?miﬁﬁfﬂﬂﬁ@m TR ILLIUAY
WuﬁfCL.S—46-3—1(43)—3(15) CL.S-46-3-2(44)-1(14) CL.S-46-3-2(44)-2(1) CL.S-46-3 -
2(44)-2(7) CL.S-46-3-2(44)-2(11) CL.S-46-3-2(44)-2(16) CL.S-46-3-5(130)-2(18) unc
CL.S-46-3-2(44)-1(14) AP TIunsaRnIRTawinTL 4.40 4.38 4.35 4.33 4.29 4.28

4.27 WRZ 4.22 AINAAL

1fSuinmasnas
= 90, =l a <X ?.// a~’ & 3
A nNNAsANE BN aTAYTIeNANT@amAe 8 aaWug  wudniFunn

5@91’1@?5@6517{513%®f’;’mﬁﬂqmLLmnsh\iﬁummﬁﬁﬁa?’ﬂﬁmgmmﬁﬁ (mm'ﬁ' 4.7) Tagieiug
CL.S-46-3-2(44)-1(14) ma‘wf‘imﬁmmﬁqma’?ﬁqﬂ%@qﬁ@m immmﬁumﬁﬁﬁﬁf CL.S-46-
3-2(44)-2(7) CL.S-46-3-2(44)-2(1) CL.S-46-3-2(44)-2(16) CL.S-46-3-2(44)-2(11) CL.S-
| 46-3-1(43)-2(3) CL.S-46-3-1(43)-3(15) uaz CL.S-46-3-5(130)-2(18) hBunnsimnaiaod
251.77 244.02 243.84 238.99 237.59 237.57 222.32 U8z 218.58 Laaniu D-glucose/

NFLININUWT PINAIGU

UsunnR s dud
= = o~ el oo Y 4 Y o & '
AINNITANEILFHIARTIUTN PR INALIOINANTIAaWATS 8 &1eiug WU

BundmiuEinradaianuuansaiuetitindrAntmnestin. (meh 4.7) o
AETUE  CL.S-46-3-2144)-1(14)  TBunadmiuinanaingaiqauazunnsiedaili
dauBmneatinnuynaneiiug sesasniumeiug CL.S-46-3-1(43)-2(3) CL.S-46-3-2

(44)-2(11) CL.S-46-3-1(43)-3(15) CL.S-46-3-2(44)-2(16) CL.S-46-3-5(130)-2(18) CL.S-



37

46-3-2(44)-2(7) WAz CL.S-46-3-2(44)-2(1) H1lunafmiug 108.57 99.15 90.42 86.80

84.46 84.03 79.98 UaT 78.49 adnFuainAuuziSame 100 DaAART ANUATGL

<l 4 = ! ¥ a & o a
AI5INN 4.7 LLﬁleE‘NWMLﬁuiﬂ NIATIRUNS ANNLLIUNIA-AN uqﬁl’]ﬂ?‘ﬂfrﬁ LL@:QW’]NH%

Tlszsnsdan 5

1f3a10u SICE T ANy F1CE s ] I EETRTal)
wdule NIATANAA  NIA-AN thmasaad A AuD
AENUSG (Gsdnu D-  (Faandwnh
elasiFud) (idafiFus) glucose/ n5H  Aunziiend
dwinuis) 100 RAANT)
CL.S-46-3-1 (43);2(3) 3.51a 0.32a 4,40 a 237.57 ab 99.15b
CL.S-46-3-1(43)-3(15) 3.76a 0.34 2 4.38 ab 222.32 b 86.80 cd
CL.5-46-3-2(44)-1(14) 225b 0.24b 4.22d 251.77 a 108.57 a
CL.S-46-3-2(44)-2(1) 3.67 a 0.34 a 4.35 abc 243.84 a 78.49d
CL.S-46-3-2(44)-2(7) 2.69b 0.27b 4.33 abc 244.02 a 79.98 d
CL.S-46-3-2(44)-2(11) 237 b 0.25b 4.29 bed 237.59 ab 90.42 ¢
CL.S-46-3-2(44)-2(16) 3.72a 0.34a 4.28 dc 238.99 ab 84.46 cd
CL.S-46-3-5(130)-2(18) 2.22b 0.24 b 4.27 dc 218.58 b 84.03 cd
Bl 2 % o ] .
C.V.(%) 10.78 10.83 1.09 4.50 535

. X = o v e P o o 1= Vo ama o ; P .
AL i ﬂ']L’ﬂ@ﬂ‘ﬂm']Nﬂ')ﬂ'ﬂﬂh"ﬂﬁﬂﬂ“ﬂﬂlﬁtk%’]ﬂ@ﬂNﬂNNﬂQWNLLE\ﬂFﬂ\?ﬂuﬂq\iﬂﬂlﬂ"ﬂﬁ‘zﬂ‘ﬂ 95 % Tme3% Duncan's

Multiple Range Test (DMRT)
* uansierfuadnsddadndnnieaia

“ uanpinsiuaislvedAuiianneana

InAsAnENzidemAgnNaN CL5915-93 X Amfined 3 Tulsvansdan 5 u
ARSI hf s masuRu s melikanas hane iy Fuime s lgn
LazasALsznaumaalinieTuna wudnanenig CL.S-46-3-1 (43)-3(15) CL.S-46-3-2(44)-
1(14) CL.S-46-3-2(44)-2(1) CL.S-46-3-2(44)-2(7) unz CL.S-46-3-2(44)-2(11) &1
WIyFu i ldAne Ianmenugigandngnaugiifiumnzay  waz WnaaRauynany iz
=R 1 <4 ’a’ as = 1 1 ] < ar g c a =
Ann nannAe iwinuandpmusaennndy 1 Alanfudull wlefiduwinsRncaga

= sy ey o e e o v 9 Ha ¢
nafmnAfides anisnagnl@uas Aol UBunaswdeiazaald damiasaed nemlugy
s e o = o ] ar b2 g o :,/ <] o o 4 k2 et o =
YeINATHIA uaTAnNiuE Ansaadnlfraudiege saluawinnisdndaniansuniidne s

nelunguusssdiamAgnuan 5 aeiugiman mudEnsdmaenuuuTinlssFNe

q



38

FuwdaandiulilgnuazAndentudaf 6 selyl fefl aneiug CL.S-46-3-1 (43)-3(15) #ind
7127 @ CL.S-46-3-2(44)-1(14) Bl 8 @neiuug CL.S-46-3-2(44)-2(1) Uil 20 el

W CL.S-46-3-2 (44)-2(7) fiufl 27 uaz @neiuf CL.S-46-3-2(44)-2(11) it 25

4.2 Anwansmuznisaigivlanszasflsznaumasaingluaalag
L] ¥ =4 <y &
uzidamAgnaansynds CL5915-03 X danding 3 luilszainsdah 6

anmsAnndnenzmnsiFthuazaiilsznaumaaiinglunateswz e ma
gnuay CL5915-93 X @anwiwmel 3 ludafl 6 Tmendasundlilnmeldanmutaalgniidl
qunfiadtnaenngilgn Need 33.7 uaznandAu 26.5 avrusaldua Suflugnamgiige

ar

] = 1 = = . = = é’
NAIMNEUNNZAN WU’J’]ﬂ’]i‘LQi‘ﬂJL[ﬂUTﬁILLﬂZﬂﬂﬂﬂi‘ZﬂﬂUV}’NLﬂNﬂ’]ﬂh&Nﬂ N

AUGY
[-] b2 % =4 zl/ ar 6 tﬂl = Aa' ¥ r )
IANIFEFUNANZITOMANS 5 @1eAlg  TNEANNGUTNSUNIZUIN 14.60-

16.90 inuRmIms s lgnnialsiannuilastlgn wudnlemns 2 dlanvinem uzAaAYNAERG
aansoiasRLn AR Arugaiadiueenesmia waslusndndlnmin 2 e 5 Wi
WRENANEIS CL.S-46-3-2(44)-2(7)-27 MR ugufisausnniasine adnidos UrUTAAEIG
d; or a' :é( 1 ] d’ o ar ra{ =R o rd' 4’ =1 tal

BUANNGITIANANTUREFeLeY udvandllain 5 uiNdUeN 8 awilusrazizu
SuRsanandn wudngneiug CL.S-46-3-1(43)-3(15)-27 JunaTiudianugediamaitaii

L e nae 4 SN e - [ 1) S J

ashadiulddn  aneiaefgaunnasyiuiisieluinnnanss  (awR 4.30)
Tralanzesedvludlnmii 8 nudmngiaiugianugusnsinaiued it d Ay g
@i (M99 4.8) Tmsianeiug CL.S-46-3-1(43)-3(15)-27 finugRmMATngIngaLas
uanAnsasNaTTidAySmnatAtunatsiilg  sesasiuaneiug  CL.S-46-3-2(44)-
1(14)-8 CL.S-46-3-2(44)-2(1)-20 CL.S-46-3-2(44)-2(11)-25 unz CL.S-46-3-2(44)-2(7)-27
AINNEIRTIRTAERT 80.10 66.12 65.53 64.41 UAZ 38.72 ITUFINAT ANAWL  lng
fevig CL.S-46-3-1(43)-3(15)-27 sndfusnsnsoiadtyiiulmmnediusneenldd uazmn
yamaliiimuiiugonen IsARIERLE CL.S-46-3-2(44)-2(7)-27 maassyiuimsniie

o o o o . U ve
LﬁﬂULWﬂUﬂUﬂqﬂwuq@uﬂﬂqﬂL‘Viulﬂﬂm



39

AN NNINHN
= b4 ] 1 [ 9, ¥ b2 24 o e
AMNMANEANNINS W nudmdeniinesiundasas lgnauiadi inng
7 6 uziowawsiaraiuipouauosioanmaden InaRauiamsmaiintiua sy
(A 437 wdsRndlenii 6 iusiuliwudnanewiug CL.S-46-3-1(43)-3(15)-27 &
walifudnfanunirnsajudraintivetwaiey  aasRamiigaunaRyAL TR

'Y t ql g ar ASI d; = < o rdl )

M nmsmNANTU USRI ana  WeRasnnmaaspEu T ludlania 8 wudayn
aneilgiAunI T mswawsnsinaiuatinaiilsdAyBan etz (mnan 4.8) neaneiiug
CL.S-46-3-1(43)-3(15)-27  AAnunimssnuiingadingaiigauazunnsvaineiiiid Ay
T NanATUNNTLE sevasiliuaeiig CL.S-46-3-2(44)-2(11)-25  CL.S-46-3-2(44)-1
(14)-8 CL.S5-46-3-2(44)-2(1)-20 uqz CL.S-46-3-2(44)-2(7)-27 ﬂ'muﬂ%'}qm\wg'mﬁmmﬁm

\aAt 88.67 67.21 67.20 61.40 UAT 68.00 LTIUAAT ANNAIIL

14 1 4 . 3 o

iUl AUENaIAUENANAIA U

nmahdundmsidamenis 5 aieiug sslgnnielsanwudasilgn wodad
i lumsiumneasathll lufmaadeetu nedvunacguiinansasuinguesing
' o u‘/ rc:ll o 2 v Y [ ) = o
ot aunszivdianin 5 udsdhesindadluunlanlgn anaeiugunisiasoymundnu
AN ludRanas (A 4.3a) WaRansnninasadvInludlavin 8 wudn
@urihguenasdsiuewszdiamaiiaosusnstaiuetnidedAtygmisads (719797 4.8)
Tnaigneiug CL.S-46-3-2(44)-2(1)-20 Humiduiauna wasiugafign sesaeunidluaiening
CL.S-46-3-2(44)-2(11)-25 CL.S-46-3-2(44)-1(14)-8 CL.S-46-3-1-(43)-3(15)-27 uaz CL.S-

46-3-2(44) -2(7)-27 AMNNFNNTING 1.36 1.35 1.30 1.21 AT 1.20 LHUALNAT ANAIAL

Wulu

AN U ludlanf 8 udsndirendssdomasulaslgn faiuszer
o & o = S & o o o o oal Ve o
Buiiuieonsudn  wudAedssesui i nanadausiasameilgiaouusnsi 1Lt T

NArynneatin (A3 NR 4.8) Teuanuiug CL.S-46-3-2(44)-2(1)-20 Rawnsiuilugeiign

Do

seau I TUAEWIE CL.S-46-3-2(44)-1(14)-8 CL.S-46-3-2(44)-2(11)-25 CL.5-46-3-1(43)-
3(15)-27 WAz CL.S-46-3-2(44)2(7)-27 Sl 18190 17859 12386 69.87 uax 69.84

AN NITURLNAT AINAGL



N VSIn (fufinisns)

IR (RIALIeS)

90

80 ]
70
60
50
40
30
20
10

o
e 1 4 5 6 7

zuzatuivignd1avulavilgn (Hulai)

n

100 -
90
80
70
60
50
40

40

—e— CL.S-46-3-1(43)-3(15)-27
—m— CL.S-46-3-2(44)-1(14)-8
—a&— CL.S-46-3-2(44)-2(1)-20
—EB— CL.S-46-3-2(44)-2(7)-27
—%— CL.S-46-3-2(44)-2(11)-25

—e— CL.S-46-3-1(43)-3(15)-27
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£ —e— CL.S-46-3-1(43)-3(15)-27
;g 1.00 —m— CL.5-46-3-2(44)-1(14)-8
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(LTuRLNnS) (L TURLNAS) (LTURMARNG)  (RITINTURLAAT)
CL.S-46-3-1(43)-3(15)-27 80.10a" 88.67 a 1.21 bc 69.87 ¢
CL.S-46-3-2(44)-1(14)-8 66.12b 67.21 b 1.30 ab 178.59 a
CL.S-46-3-2(44)-2(1)-20 65.53 b 67.20 b 1.36 a 181.90 a
CL.S-46-3—2(44)—2(7)—27 38.72 ¢ 61.40 b 1.20 ¢ 69.64 c
CL.§-46-3-2(44)-2(11)-25 64.41b 68.00 b 1.35a 123.86 b
Ftost By 2 o -
C.V.(%) 5.43 4,71 3.49 1.59
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Multiple Range Test (DMRT)
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2(11)-25 wAr CL.S-46-3-1(43)-3(15)-27 ﬁgﬂéﬁw@a‘luua:wwmﬁ’lné’lﬁmﬁu Tuuns
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m@nm’@‘*ﬁ@qqﬁqm s09aINNITIUANEAUG CL.S-46-3-2(44)-1(14)-8  CL.S-46-3-2(44)-2(7)-27
CL.5-46-3-2(44)-2(11)-25 uas CL.S-46-3-1(43)-3(15)-27 RNIUAANFIATE 5.58 5.46 5.36
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CL.S-46-3-2(44)-2(11)-25

CL.S-46-3:2{44)-2(1)-20

CL.S-46-3-2(44)-2(7)-27
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MR 46 uansdnenisiuanszdnmAgnuan CL5915-93 X Bavine 3 447 6

M3 5 §1ERug
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atiiiiefnRoyBmaadi enmedl 4.9) DrsneWug CLS463-1(43)}-3(15127 fldmunugeign
uazwnainvetaitedndnSomeadatimnanewug  sasnanidumeiug  CLS46:3-2(44)-2
(11)-25 CL.S-46-3-2(44)-1(14)-8 CL.S-46-3-2(44)-2(1)-20 was CL.S-46-3-2(44)-2(7)-27

IMIUABNFABGU 244.00 168.00 165.33 128.67 waL125.00 ARN ATNAIAL
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miﬂ@ﬂm@ﬂLwﬂﬁmmLufmﬁmﬁuﬂﬂwﬁﬁﬂﬁﬁﬁmﬁqmmﬁﬁ (mmaﬁl 4.9) Tnsgrewug
CL.5-46-3-2(44)-1(14)-8 Wnarargmseenaanusmnufign sesssuniiluaneniug CL.S-
46-3-2(44)-2(1)—20 CL.S-46-3-2(44)-2(11)-25 CL.S-46-3-1(43)-3(15)-27 uaz CL.S-46-3-

2(44)-2(7)-27 angnrseanmenisniiiiy 35.27 34.67 34.47 33.20 uaz 32.33 U muaSU

< B o
angmsaanman 50 Ldasidus
anMIFAnEnegnisaanaen 50 wesidus sewmzi@iowagnuanyia 5 anevig

i
= =

Lﬁ@ﬂ@ﬂﬂ’lﬂiﬁ’mﬂﬂwLLﬂmﬂQnﬁﬁ@muguLmﬂmmmqqﬂ@nqqndmmﬂgﬁmmmu WU
sze= 1aNMT0anAen 50 WefFushifasuansnefmeetn (9T 4.9) Tananemiig
CL.S-46-3-2(44)-1(14)-8 1ina181gnizaenaan 50 Lﬂ@iﬁuﬁmwﬁqm sAaANNNTIUENe
Wuii CL.S-46-3-2(44)-2(7)-27 CL.S-46-3-2(44)-2(1)-20 CL.S-46-3-2(44)-2(11)-25 ua<
CL.S-46-3-1(43)-3(15)-27 a1ennsaanaan 50 wlefidusiiiv 68.20 64.77 61.83 61.67

LAZ 60.83 T4 MNAIAL

ANS1ST 4.9 LAGNRIHAUAANEATE IUINABNFIBF STUIUTERANFEs 8¢NNTaeNAaN

LIn Lazangnisasnaan 50 lafidus lulszminstai 6

UY U U ANENS AYN9
N\ nansata  ABNsa fRABNAD ADNABN 2BNAAN
AEViug S .
flu Ay sn 50 %
(nan) (nan) (19) () (7)
CL.S-46-3-1(43)-3(15)-27 3.51b 244.00 a 70.33a 33.20 bc 60.83
CL.S-46-3-2(44)-1(14)-8 546 a 165.33 b 30.33 bc 3527 a 68.20
CL.S-46-3-2(44)-2(1)-20 558 a 128.67 ¢ 22.00¢c - 3467 a 61.83
CL.S-46-3-2(44)-2(7)-27 5.36 a 125.00 ¢ 23.33 bc 3233 ¢ 64.77
CL.3-46-3-2(44)-2(11)-25 510 a 168.00b - 33.00b 34.47 ab 61.67
F-test > e i > ns

C.V.(%) 5.29 4.68 13.82 1.37 7.36

wanen 1/ Anedaimustednenuiiauiuluwwresullidamuuansisiuneadfinszdu 95 % Tnefds Duncan's

Multiple Range Test (DMRT)
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46-3-2(44)-2(1)-20 Uaz CL.S-46-3-2(44)-1(14)-8 IMIUNAKAFU 91.67 66.00 50.67 49.0

LAY 43.33 KA FIHATAL
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CL.S-46-3-2(44)-2(7)-27 (CL.S-46-3-2(44)-2(1)-20 CL.S-46-3-2(44)-2(11)-25 uas CL.S-
46-3-1(43)-3(15)-27 Yinsions 28.91 20.10 20.00 18.40 uaz 10.16 N AINAISL

dnuiinsannasy

@ﬁﬂﬂ’]i‘ﬂ@ﬂuzﬁﬂWlﬂ@ﬂmm%\? 5 queviug meldnmudagniifigoaumgi
mﬁlamamq@ﬂ@ngqndﬁqmmgﬁﬁmmmu wudnimineananmusesbifar N
NSADG (mmqﬁ 4.10) TnaRanwaw 3 mﬂﬁuﬂﬁﬁmﬁnm@Nﬁmmmi@r?’fumﬂﬁdﬂ 1
Alansiull Tduraneniug CL.S46-3-2(44)-2(14)-8 Ininuauansauresiugfige
saaaeNiluaneilg  CL.S-46-3-2(44)-2(1)-20  uny  CL.S-46-3-2(44)-2(7)-27 St
NANARTINGIDE 1,256.07 1,214.23 uaz 1,014.33 NiN MINAWL Kougeiug CL.S-46-

3-2(44)-2(1)-20 up CL.S-46-3-1(43)-3(15)-27 lihwilinuanamnsusiasiy 1,084.12 uas

929.68 N5 FNNAAL

AEMTARNRUSN
anmalgnuzidiewdgnuaniy 5 aeiug  nelfanwidaslgniiilgomni

LQ§HMQQQQ@UQﬂ§ﬁﬂdﬂQMHQﬁﬁL“Vi&l’]::ﬂil wudsrazan lunsfianausniAuuanNG i
mmﬁﬁﬂz%ﬁﬁ’mﬁqmmﬁﬁ ([51’13"1@“71' 410) Touaneiug CL.S-46-3-1(43)-3(15)-27 1
?:ﬂ:mﬂum?ﬁmmLwﬂmuﬁ'zgm saNAINTUAIEWLG CL.S-46-3-2(44)-1(14)-8  CL.S-
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U iwiin iwniingaa ALYMS
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(k) (nf) (n33) ()
CL.S-46-3-1(43)-3(15)-27 91.67 a 10.16 ¢ 929.68 51.37 a
CL.S-46-3-2(44)-1(14)-8 43.33 ¢ 28.91a 1,255.07 50.40 a
CL.S-46-3-2(44)-2(1)-20 49.00 ¢ 20.00 b 1,084.12 50.37 a
CL.S-46-3-2(44)-2(7)-27 50.67 ¢ 20.10b 1,014.33 4523 ¢
CL.S-46-3-2(44)-2(11)-25 66.00 b 18.40 b 1,214.23 47.93b

F-test > * ns b
C.V.(%) 7.65 14.61 17.32 1.39

wanen 1/ anedsimuitadnusuiianiulsweesinibifinonunnsteiunealififiszdy 95 % 1nes Duncan's

Multiple Range Test (DMRT)
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2(7)27 WinlefSuinshinuageige sesnmnThianeiug CLS-46-3-2(44)-2(11)-25 CLS-
46-3-2(44)-2(1)-20  CL.S-46-3-1(43)-3(15)-27 Uaz CL.S-46-3-2(44)-1(14)-8 MIBIANA

40.50 39.25 38.10 37.64 LAz 26.22 WaFdus muaial

wedifudnaninlni

mﬂm?ﬂgﬂu:ﬁﬂmmnmu%@ 5 @newug mﬂ‘ls’iﬁmwuﬂmﬂqﬂﬁﬁqmmﬁ
\ndumaenngUgngningnmgifinzay uasFnsAnERefianEasinUng IKun 1
sesuAnssLdana SsetuAnmnena funani unzgUieimng wudwesidusinaiinuni
fAnnuuansnaiuee T f AT meaif (19197 4.11) Tneaevig CL.S-46-3-2(44)-
2(7)-27 ﬁmﬂﬁmﬂﬂﬁ@\aﬁ'@m savaaNiuaeWug  CL.S-46-3-2(44)-2(1)-20 CL.S-46-3-
2(44)-2(11)-25 CL.S-4é—3—2(44)—1(14)—8 Az CL.S-46-3-1(43)-3(15)-27 wasifusicia
RAUNR 29.26 412 3.33 251 uar 0.14 wafidud musdu Inuaieiug CL.S-46-3-
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2(44)-2(7)-27 wudnednlunilsfununaiisasuanauenouasRalanwisanas i

wursnaiaisnaiiudun dausedugauinwuainsusnsaudonaiiiuaculug) us
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INNIIATIRTAVLIAAINUNT UL wudﬁﬁmmLLmﬂﬁinqﬁuﬂéwqﬁﬁaﬂq ”nﬁq
NNRDA (mmq‘ﬁ' 4.11) TnuantWug CL.S-46-3-2(44)-1(14)-8 HULNAANNNAUAINALN
ﬁqm PRI NTINAEAUE CL.S46-3-2(44)-2(7)27 CL.S46-3-2(44)2(11)25 CL.S-46-3-2(44)-
2(1)-20 unz CL.S-46-3-1(43)-3(15)-27 Asnd19uedna 3.69 328 3.02 3.01 uax 247 TiL5 34513
BINATGL

Lﬁ@ﬁmmwmmmmmwmm wudwmmmmmmqN@ﬁmmmnﬁmﬁuﬂﬂw
ﬁﬁﬂﬁﬁﬁryﬁlquﬂﬁﬁ (mm\?ﬁ' 4.11) Ineignenig CL.S46-3-2(44)-2(1)-20 mmmwmmqqﬁqm
senaNITuANeg CL.S-46-3-2(44)-2(11)-25  CL.S-46-3-2(44)-1(14)-8  CL.S-46-3-2(44)-
2(7)-27 uaz CL.S-46-3-1(43)-3(15)-27 ANNEUNNA 3.86 3.72 3.62 3.44 uaT 3.35

[HUFLNAT ANNATRL

= e & a o . a
B519f 4.11 wanilesiSuinismnng WeSifususinUng uas 1uaNauzda A

Tutlszansdai 6
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CL.5-46-3-1(43)-3(15)-27 37.64a" 0.14 b 247 ¢ 3.35d
CL.S-46-3-2(44)-1(14)-8 2622 b 2.51b 3.69a 362 bc
CL.5-46-3-2(44)-2(1)-20 38.10 a 412b 3.01 b. 3.86a
CL.S5-46-3-2(44)-2(7)-27 40.50 a 29.26 a 3.28 ab 3.44 dc
CL.S-46-3-2(44)-2(11)-25 39.25a 3.33b 3.02b 3.72 ab
Ftost . ” " ”
C.V.(%) 6.80 26.80 7.64 2.61

wineun 1/ Aedsimafiednesiiewiuluweefinthifinuuansnsiunnsatianszdu 96 % g5 Duncan's

Multiple Range Test (DMRT)
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CL.S-46-3-2(44)-1(14)-8 CL.S-46-3-2(44)-2(1)-20 CL.S-46-3-2(44)-2(11)-25 uaz CL.S-
46-3-2(44)-2(7)-27 fiBunreawiaiaranelé 6.40 6.26 5.87 5.67 uaz 5.53 BIABENT
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Twlszsnsdaf 5

SOURCE df SS MSE F-VALUE P>F
Treatment -7 1190.951 170.136 17.08  0.0001
Block 2 10.217 5.108 0.51  0.6096
Error 14 139.464 9.962
Total 23 1340.632
CV.(%) =4.63 Grand mean = 68.170

d e &t - )
FITNYI N.2 NANITI Lﬂﬁ"\:ﬁ%ﬂq‘ﬂ’Nﬁﬂﬁlﬂ’)’mﬂ’?’]\‘i“m\?wuﬂﬂﬂw:L%’f] LV]ﬂQﬂNmJCL591 5-93

X @afine 3 luls=anstan 5

SOURCE df SS MSE F-VALUE P>F
Treatment 7 1536.205 219.458 18.47  0.0001
Block 2 6.434 3.217 0.27 0.7667
Error 14 - 166.328 11.881 }
Total 23 1708.968
CV.(%)=4.61 Grand mean = 74.770
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CL5915-93 X Amndiwel 3 lurlszangdai 5

. SOURCE df SS MSE F-VALUE P>F
Treatment 7 0.139 0.020 9.63 0.0002
Block 2 0.002 0.001 0.49 0.6206
Error 14 0.029 0.002

Total 23 0.170

CV.(%)=3.52 Grand mean = 1.270
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3l lszginsdafi 5

NNel
SOURCE df SS MSE F-VALUE P>F
Treatment 7 31552.349 4507.478 9.87 0.002
Block 2 114.741 57.370 0.13 8830
Error 14 ~ 6394.876 456.777
Total 23 38061.966

C.V.(%) = 14.36

Grand mean = 148.832
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93 X am7nel 3 lutls=ansdaf 5

SOURCE df SS MSE F-VALUE P>F
Treatment 4 2.923 0.418 0.71 0.6686
Block - 1.422 0.711 1.2 0.3303
Error 14 8.290 0.592
Total 23 12.635

C.V.(%) = 15.81

Grand mean = 4.867

A1919T N6 WANTIATIZAAM AT ATANRLIUANFABF LI TRINAGNHANCLE915-

93 X anvine 3 luls=inggai 5

SOURCE af SS MSE F-VALUE P>F
Treatment 7 50569.500 7228.714 ~16.5  0.0001 |
Block 2 161.583 80.792 0.18 0.8336
Error 14 6133.750 438.125
Total 23 56891.833

CV.(%) = 15.29

Grand mean = 136.896
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CL5915-93 X @anviwel 3 lulszannsdan 5

SOURCE df SS MSE F-VALUE P>F
Treatment 7 3127.833 446.833 13.77  0.0001
Block 2 31.583 15.792 0.49 0.6248
Error 14 454.417 32.458
Total 23 3613.833
C.V.(%)=19.70 Grand mean = 28.920
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ANHANCL5915-93 X Ana7wel 3 lutlszainsdan 5

SOURCE df SS MSE F-VALUE P>F
Treatment 7 20.278 2.896 10.76  0.0001
Block 2 0.271 0.135 0.5 06152
Error 14 3.769 0.269
Total 23 24.318
CV.(%) .= 8.96 Grand mean = 5.789 -

ANSI9T N9 Han1TIAISIATMINADRTaTT ez Wnseannan 50 weasidusiuns

NZITaNAGNNANCLE915-93 X RpnTing 3 Tutlszgnsdai 5

SOURCE df SS MSE F-VALUE = P>F
Treatment 7 514.066 73.4380357 5.32 0.0039
Block 2 19.725 9.8629167 0.71  0.5067
Error 14 193.427 13.8162500
Total 23 727.219

C.V.(%) =5.49 Grand mean = 67.705
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SOURCE df SS MSE F-VALUE  P>F
Treatment 7 10989.292 1569.899 35.500  0.0001
Block 2 175.583 87.792 1.990 0.1742
Error 14 619.083 | 44.220
Total 23 11783.958

C.V.(%) =10.52

Grand mean = 63.211

RS9 N1 HAMIAIATITTA M N AT AT INFoNATEIN T INAGNHANCL5915-93

X Aeninel 3 lulsznansdai 5

SOURCE df SS MSE F-VALUE P>F
Treatment 7 709.642 101.377 30.01  0.0001
Block 2 8.421 4.211 125 0.3175
Error 14 47.290 3.378
Total 23 765.353

C.V.(%)=9.59

Grand mean = 18.165
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CL5915-93 X Amsinel 3 Walsznnsdon 5

SOURCE of sS MSE FVALUE  P>F
Treatment 7 1639631.574  234233.082 7.81  0.0006
Block 2 10959.362 5479.681 0.18  0.8351
Error 14 420139.154 30009.940
Total 23 2070730.089

CV.(%)=15.19

Grand mean = 1140.446
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SOURCE df SS MSE F-VALUE P>F
Treatment 7 35.426 50.609 39.86  0.0001
Block 2 0.396 0.198 1.56  0.2448
Error 14 1.778 0.127
Total 23 37.600

C.V.(%)=7.88

Grand mean = 4.522

An9197 N.14 mamMFAATEiRmNaDRTe e fifuinnsRinnaTeINsI T amAgNHEN

= = Cs n’/ -=J
CL5915-93 X &a¥iwe 3 lutlssanadan 5

SOURCE df - 59 MSE F-VALUE P>F
Treatment 7 1419.858 202.837 6.100  0.0021
Block 2 192.616 96.308 2.900 0.0887
Error 14 465.711 - 33.265
Total 23 2078.186

CV.(%)=12.11

Grand mean = 47.627
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CL5915-93 X @aiine 3 lutls=annsdaf 5

SOURCE df SS MSE F-VALUE P>F
Treatment 7 465.950 66.564 22.58  0.0001
Block 2 1.702 - 0.851 0.29 0.7536

. Error 14 41.265 2.948
Total 23 508.916

C.V.(%)=39.58

Grand mean = 4.338
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CL5915-93 X @a7inel 3 lutlszaingdan 5

SOURCE df SS MSE F-VALUE P>F
Treatment 7 3.184 0.455 36.95 0.0001
Block 2 0.002 0.001 0.07  0.9361
Error 14 0.172 0.012
Total 23 3.358

C.V.(%) = 3.49

Grand mean = 3.139
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CL5915-93 X @n7ine 3 lurlezanstai 5

SOURCE df SS MSE F-VALUE P>F
Treatment 7 1.993 0.285 12.13  0.0001
Block 2 0.035 0.018 0.75 0.4889
Error 14 0.329 0.023
Total (23 2.357

C.V.(%) =4.67

Grand mean = 3.247
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CL5915-93 X @anfing 3 Tutlszanstan 5

SOURCE df SS MSE F-VALUE P>F
Treatment 7 2.910 0.416 1.98 0.1318
Block 2 0.238 0.119 0.57 0.5804
Error 14 2947 0.210
Total 23 6.095

C.V.(%) =5.61

Grand mean = 8.169
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SOURCE df SS MSE F-VALUE P>F
Treatment 7 1.603 0.229 1.74 01796
Block 2 0.081 0.040 0.31  0.7408
Error 14 1.846 0.132
Total 23 3.530

CV.(%)=5.77

Grand mean = 6.297
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CL5915-93 X Anavine] 3 Tuils=minsdan 5

SOURCE df SS MSE F-VALUE P>F
Treatment i 18.181 2.597 2.52 0.0666
Block 2 0.124 0.062 0.06 0.9416
Error 14 14.411 - 1.029
Total (13 32.716

CV.(%)=17.55

Grand mean = 5.780
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X Aoiine 3 Tudlszannsdan 5

SOURCE df SS MSE F-VALUE P>F
Treatment 7 10.326 1.475 13.87  0.0001
Block 2 0.169 0.084 - 079 04716
Error 14 1.489 0.106
Total 23 11.985

C.V.(%)=10.78

Grand mean = 3.020
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SOURCE df SS MSE F-VALUE P>F
Treatment 7 0.042 0.006 13.69  0.0001
Block 2 0.001 0.0001 0.77  0.4801
Error 14 0.006 0.0001
Total 23 0.049

C.V.(%) =10.83 Grand mean = 0.413
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CL5915-93 X @nnsing 3 lurlszainatan 5

SOURCE df S5 MSE F-VALUE P>F
Treatment 7 0.071 0.010 455 0.0077
Block 2 0.012 ‘ 0.006 261 0.1087
Error 14 0.031 0.002
Total 23 0.114
C.V.(%)=1.09 Grand mean = 0.917

AS197 N.24  NANIUATIZHANATIEIIS BUNUIRN A TANT BN TR AGNHAL

CL5915-93 X @ansiwse] 3 Tutls=ninsdon 5

SOURCE df "SS MSE F-VALUE P>F
Treatment 7 2620.131 374.304 3.30  0.0272
Block 2 274.992 137.496 121 °0.3269
Error _ 14 1587.554 113.397
Total 23 4482.676

CV.(%)=4.50 Grand mean = 236.640



74

=l o s DS = <
A9 N.25 Nﬂﬂ'ﬁ"]Lﬂﬁ"]:ﬁﬂ’]‘l’l’]ﬂﬁﬂﬁﬂ@\?lﬁ‘ﬂ’lmqWWNH%‘U?NN:Lﬁ’ﬂmﬁ@ﬂwﬁNCL5915-

93 X amving 3 Tudsznnatan 5

SOURCE df SS MSE F-VALUE P>F
Treatment 7 2189.692 312.813 13.79  0.0001
Block 2 82.022 41.011 1.81  0.2002
Error 14 317.558 22.683
Total 23 2589.272

C.V.(%) =5.35

Grand mean = 89.022

AN5197 126 HANITIATIZUAMNNATIAR NG ITaNz Ao MAGNHANCL5915-93 X &A1

7ined 3 Wds=nnsdian 6

SOURCE df SS MSE F-VALUE P>k
Treatment 4 3059.207 757.415 63.55  0.0001
Block 2 29.545 14.773 124  0.3397
Error 8 95.350 11.919
Total 14 3154.550

C.V.(%)=5.43

Grand mean = 63.580

d = & Qy i
A1FINN N.27 Nﬂﬂ’]ﬁ‘qLﬂ3’)Zﬁﬂqwqﬁﬁﬂﬁlﬂ’ﬂuﬂ”j’NWNVﬂNﬂ@\TNZL%’EJLWﬂQﬂNﬂNCL5915-93

X @eing 3 Tudszansdon 6

SOURCE df SS MSE F-VALUE P>F
Treatment 4 1797.229 449.307 39.85  0.0001
Block 2 25.276 12.638 112 0.3723
Error 8 90.206 11.276
Total 14 1912.710

C.V.(%)=4.71

Grand mean = 71.295
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AN9eA 128 HAMATIIAMNAD A U gusinaNAFIaIN T T o Ag e

CL5915-93 X @anvinel 3 Tutlszminsdan 6

SOURCE df SS MSE F-VALUE P>F
Treatment 4 0.066 0.016 8.06 0.0066
Block 2 0.00052 0.00026 0.13  0.0881
Error 8 0.016 0.002
Total 14 0.082

C.V.(%) =3.49 Grand mean = 1.281

RS9 N.29  HANITIATIZHA RADATON LI L8N 1T IMAGNNANCLE915-93 X Aan

=y Ly

Anel3 Wlszanstan 6

SOURCE df SS MSE F-VALUE P>F
Treatment 4 36672.323 . 9168.081 233717  0.0001
Block 2 13.508 6.754 1.72 0.2388
Error 8 31.382 3.923
Total 14 36717.213
C.V.(%) = 1.59 Grand mean = 124.570

d = L] _ ey o 3 ¥
M197991 N.30 Nﬁﬂ'ﬁqLﬂﬁ")t‘ﬂﬂ’l‘ﬂ'Nﬁﬂﬁl“ﬂﬂ\?"l’]u']uﬂﬂﬂﬁlﬂﬁﬂﬂlﬂﬁﬂZL%@LVIﬂQﬂN’NN

CL5915-93 X Annsinel 3 lutlszainsdait 6

SOURCE df SS MSE F-VALUE P>F
Treatment 4 8.744 | 2.186 3122 0.0001
Block 2 0.087 0.043 0.62 0.5617
Error 8 0.560 0.070
Total 14 9.391

CV.(%)=5.29 Grand mean = 5.001
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d sy - L o 1
AT 1N N.31T  HANTTI Lm'mzvxmmqmmmmmumﬂﬂm@ﬁuﬂmu:@a MAGNHAN

CL5915-93 X Aandined 3 Tuvlszoinsfan 6

SOURCE df SS MSE F-VALUE P>F
Treatment 4 27489.067 6872.267 113.47  0.0001
Block 2 26.800 13.400 0.22 0.8063
Error 8 484.533 60.567
Total 14 28000.400

CV.A(%) =468 Grand mean = 166.292

<l < k) St o 1 )
A1§9N N.32 Nﬂﬂ'ﬁ"lLﬂ?Wzﬂﬂ’ﬁ’ﬂ\‘mﬂE‘l“ﬂﬂd@']qu’ﬁ@ﬂ@ﬂmﬂﬁu‘ﬂﬂﬁﬂﬁﬁﬂLV]ﬂQﬂNﬁN

CL5915-93 X @madined 3 Tulszgnstan 6

SOURCE df SS MSE F-VALUE P>F
Treatment 4 4728.400 1182.100 48.35  0.0001
Block 2 36.400 18.200 0.74  0.5053
Error 8 195.600 24.450
Total 14 4960.400
CVA(%)=13.82 Grand mean = 35.779

AN5197 N.33  NANITALAT A NATATANIT ez TUN1TRanAaN LL?ﬂ’B‘ﬂx‘mzﬁJ@ LA

gINANCL5915-93 X An7ind 3 Turlszmnadoin 6

SOURCE df SS MSE F-VALUE: P>F
Treatment 4 17.051 4.263 7.74  0.0074
Block 2 0.581 0.291 0.53  0.6091
Error 8 4.405 0.551
Total 14 22.037

CV.(%) =1.37 Grand mean = 54.182



7

AN N.34  NANTIATICWAMNATFUadTss s luNTseanaan 50 iesidusiauas

N\ UBINAGNIANCL5915-93 X Amiined 3 Tutlszansdai 6

SOURCE of Ss MSE F-VALUE  P>F
Treatment 4 110.809 27.702 1.27  0.3570
Block 2 6.772 3.386 0.16  0.8586
Error 8 174.375 21.797
Total 14 291.956

CVA(%) =736 Grand mean = 63.434

MN9199 N.35  HANTTIATIZVAT NATA LB TIUNAF O LB DNANNANCL5915-

93 X &nnviwel 3 lurlszangian 6

SOURCE df SS MSE F-VALUE P>F
Treatment 4 4573.733 1143.333 53.98 0.0001
Block 2 48.533 24.267 1.15 0.3652
Error 8 169.467 21.183
Total 14 4791.733
CV.(%) =765 : Grand mean =60.163

b a g <= ,6’ o )
AN N.36 Nﬂﬂ’]?QLF’]?’]iﬁﬂqﬂq\?ﬂﬂmmﬂﬁuqﬁuﬂﬁlﬂwﬁ“ﬂﬂ\‘ill:L%’EIWIFIQFINQNCL{)Q'I5-93

X %mwﬂwﬁ 3 lutlszansdan 6

SOURCE df SS MSE F-VALUE  P>F
Treatment 4 532.484 133.121 16.39  0.0006
Block 2 28.559 14.280 1.76  0.2329
Error 8 64.990 8.124
Total 14 626.034

C.V.(%) = 14.61 Grand mean = 19.509
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A = & 1 _a g o = 1
A159N N.37 Nﬂﬂq‘i"lLﬂ?’lz‘ﬂ_ﬂ"l‘WNﬁﬂm%ﬂ@%ﬁﬁl&ﬂmﬂﬁmmﬁlﬂ[ﬁu“ﬂﬂﬂﬂtﬁﬂmﬂ@ﬂﬂﬁ&l

= =y o olr A
CL5915-93 X @mning 3 ludszanstan 6

SOURCE df SS MSE F-VALUE P>F
Treatment 4 254285.278 63571.319 1.82 0.2184
Block 2 96976.468 48488.234 1.39 0.3038 |
Error 8 279478.289 34934.786
Total 14 630740.035
CV.(%)=17.32 Grand mean = 1079.148

AN9197 N.38  HANITIATIZHANMM NAT HUDI T2 UNN RN WSNURINITDNA

= X 2 d
QNNANCL5915-93 X Amvinel 3 Tutlsyainsdai 6

SOURCE df 3S MSE F-VALUE P>F
Treatment 4 74.209 18.552 20.03  0.0003
Block 2 0.196 0.098 0.11  0.9008
Error 8 7411 0.926
Total 14 81.816
CV.(%)=1.39 Grand mean = 69.229

A9199 N.39  wandwzidmeaiAussnlefifusinifanaressilomagnuas

CL5915-93 X Aaninel 3 Tuiszninadad 6

SOURCE df SS MSE F-VALUE P>F
Treatment 4 398.561 99.640 16.31  0.0006
Block 2 16.540 8.270 1.35 0.3116
Error 8 48.865 6.108
Total 14 463.966

C.V.(%) =6.80 Grand mean = 36.345



79

FNS9T N.40  amslinnsidmwatRueslefifuwiiatinUnfives Aamagnags

CL5915-93 X Aansinel 3 ilszanatan 6

SOURCE df SS MSE F-VALUE P>F
Treatment 4 1742.379 435.593 103.310  0.0001
Block 2 5.319 2.659 0.630  0.5567
Error 8 33.730 4.216
Total 14 1781.420

C.V.(%) =26.80 Grand mean = 7.662

A151971 N.41  HANISIATIZHAM AN ALEITNAANHNS N UBINATBINZ IB I AGNHAN

CL5915-93 X Amiine’ 3 lutszannsdaf 6

SOURCE dof SS MSE FVALUE  P>F
Treatment 4 2.378 0.595 1061 0.0028
Block 2 0.212 0.106 189 0.2123
Error 8 0.448 0.056

Total 14 3.039

CV.(%) =764 Grand mean = 3.087

d < & 1 B
A9V N2 HANTI Lﬂ?’]:ﬁﬂ’ﬁ’l’]\mﬂI?]‘li@\‘]"i.lu"lmﬂ')’lﬁ\lﬂ’]'ﬁlﬂ\‘lNﬂ“}]ﬂ\‘lﬁdﬂ%@L‘Y]ﬁ@ﬂ&lmJ

CL5915-93 X AsnTinel 3 lutlszninadaf 6

SOURCE df Ss MSE FVALUE  P>F
Treatment 4 0.513 0.128 14.65 0.001
Block 2 0.037 0.019 212  0.1828
Error 8 0.071 0.009
Total 14 0.621

CV.(%) =261 Grand mean = 3.635
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d o= -] = ?/
ANSINN N.43  HANNFUATIZUAT NAD mmﬁmmﬂm LL“EJ‘V]\THZJ@I"]J@\'INZL%@ WNAGNNAN

= = & o‘/ A
CL5915-93 X @mnine 3 Tuszanstan 6

SOURCE df SS MSE F-VALUE  P>F
Treatment 4 3.581 0.895 329  0.0713
Block 2 0.308 0.150 055  0.596
Error 8 2177 0.272
Total 14 6.059
C.V.(%) =6.99 Grand mean = 7.461

~l o ¢ L e G %,
A5 N.44 Nﬂrﬂ?’;‘Lﬂ?’]ﬁiﬁﬂqmq\?ﬁﬂﬁ]ﬂ]ﬂ\?lﬁ'&nm‘ﬂﬂqLLTQﬁﬂ:ﬂqﬂ‘lﬁ’]}VNVNﬂ?lﬂQNzﬁﬂWlﬂ

ANNANCL5915-93 X Rmvine 3 Wulszansdon 6

SOURCE df SS MSE F-VALUE  P>F
Treatment 4 1.349 0.337 1.95 0.1961
Block 2 0.533 0.267 154  0.2721
Error 8 1.387 0.173
Total . 14 3.269
C.V.(%) =6.03 Grand mean = 6.898

d = o ] t’/
A191NN N.45 N@ﬂ']3"3Lﬂﬁ"‘l:ﬁﬂﬂ’]ﬂ’]\?ﬁﬂﬁlﬂ]ﬂdﬂ?ﬁ\l’m&ﬁ’m\iﬁN5’1‘1]@\‘]34;‘11,%@L‘i’lﬂ@ﬂNﬂN

CL5915-93 X Aa7ne 3 lutlszainsdaf 6

SOURCE df Ss ~ MSE FVALUE  P>F
Treatment 4 18.181 2.597 252 0.0666
Block 2 0.124 0.062 0.06 0.9416
Error 8 14.411 1.029
Total 14 32.716 “

CV.(%)=1048 Grand mean = 9.679
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d = ot e
A5 N.46  WaNIFIATITTAmMNaTATesTNnudulereNz B IAgNNANCL5915-93

P a o o o
X apang 3 llssangtan 6

SOURCE df SS MSE F-VALUE p>F
Treatment 4 4.530 1.136 1.71  0.2401
Block 2 0.361 ' 0.181 0.27 0.7688
Error 8 5.312 0.664
Total 14 10.216
C.V.(%) = 28.99 Grand mean =2.811

A1999 N.47  HANTTIATZRAN RATATe SN ATasz TR IMAgNHEN

CL5915-93 X @efine 3 lutlszannsdan 6

SOURCE df SS MSE F-VALUE  P>F
Treatment 4 160.566 40.141 32.64 0.0001
Block 2 0.031 0.015 0.01  0.9876
Error 8 9.839 1.230
Total 1N 170.435
CV.(%) =5.25 Grand mean =21.125

AN31N N8 naMFAlATEiATNanAresrAunsa-AessTameAg g

CL5915-93 X Boniing 3 Tutlazansdait 6

SOURCE df SS MSE | F-VALUE P>F
Treatment 4 0.201 0.050 80.51  0.0001
Block 2 0.003 0.002 258 0.1368
Error 8 0.005 0.001
Total 14 0.209

C.V.(%) = 8.58 Grand mean = 0.369
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ANS97 149 HanTTRTsAmMaDATeR SNl aTRN T vz AlamAGNN AN

CL5915-93 X @pving 3 lutlszannsdad 6

SOURCE df SS MSE F-VALUE P>F
Treatment 4 706.667 176.667 0.24 0.9098
Block 2 67.733 33.867 0.05 0.9559
Error 8 5966.933 745.867
Total 14 6741.333

CV.(%) =10.47

Grand mean = 79.120

l = 1 : aa = ot
£1919% N.50 N@ﬂ'\ﬁ")Lﬂ3"]:Viﬂ’]‘ﬂ']\‘iﬁﬂmﬁﬂﬁlﬁﬂqmqmqﬂu%‘ﬂ@\TNZﬁﬂL‘Vlﬁ@ﬂNﬂﬁJCLf)g']5-

A - o
93 X @aonne 3 lulszansdan 6

SOURCE df SS MSE F-VALUE P>F
Treatment 4 442.692 110.673 157  0.2724
Block 2 54.666 27.333 0.39 0.69M1
Error 8 564.823 70.603
Total 14 1062.181

C.V.(%) =10.62

Grand mean = 260.846
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5197 U1 ANNGNUBNLZITIAGNNANCL5915-93 X Annfing 3 Tutlszansdan 5

- o P == & a a
N LLC"]?J']Em@']ﬂ\']LL'L‘ﬂﬁﬂ@ﬂ@uﬂ\j?:ﬂ:LﬂULﬂﬂQN@N@[3"]

d

SR UG

vezaAuAsananasulalgn (Filmw)

_ ) 0 1 2 3 4 5 6 7 8
CL.S-46-3-1(43)-2(3) 15.86" 2329 3507 4221 5364 6322 6927 7416 7521
CL.S-46-3-1(43)-3(15)  15.87 2327 3507 4220 5360 61.07 69.27 74.00 80.38
CL.S-46-3-2(44)-1(14)  16.13  22.07 3227 4260 5580 5920 6287 67.23  67.40
CL.S-46-3-2(44)-2(1) 1527 2027 3287 4570 56.10 6410 6670 67.50  69.00
CL.S-46-3-2(44)-2(7) 1613 2240 3213 . 3947 4647 5022 5434 5611  57.90
CL.S-46-3-2(44)2(11)  14.60 20.00  30.73 3453  44.80 47.61 5821 6450 67.80
CL.S-46-3-2(44)2(16) ~ 14.60 2074 3267 3421 4500 47.00 57.33 57.67 58.67
CL.S-46-3-5(130)-2(18) 16.13 2207 3227 4260 5580 5920 62.87 67.40 69.27
ANS9T 92 AN I NIB T aANNANCL5915-93 X Aaniined 3 ludszans
$7 5 fausthendsualgnauiessesfuifaananae
\ = ixﬂ:mmﬁ?uwitfwnﬁ’nmuﬂmﬂgn (dlmi)
18N UG _

_ 0 1 2 3 4 5 6 7 8
CL.5-46-3-1(43)-2(3) 16.20" 2210 3050 4350 47.50 6240 77.40 8347  85.17
CL.S-46-3-1(43)3(15) = 17.33 2307 3140 36.53 48.93 57.33 7460 8347 90.83
CL.S-46-3-2(44)-1(14) 2073  27.60 3840 42.27 50.13 5033 6420 70.40  71.21
CL.S-46-3-2(44)-2(1) 1853 2493 3667  42.53 4587  57.40 6320 67.47  68.50
CL.S-46-3-2(44)-2(7) 18.67 24,07 3407 40.67 4920 5167 5530 64.20 6881
CL.S-46-3-2(44)-2(11)  19.33  26.60 3533 36.73 4640 50.80 6513 67.50  68.47
CLS-46-3-244)-2(16)  18.93  26.04 34.66 38.11 4541 5105 6520 6847  70.47
CL.S-46-3-5(130)-2(18) 19.00 26,50 40.20 47.80 5590 6310 6420 73.50  74.43

WU 1/ TURLIRT
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psned 9.3 durinAuinaad s sziamAgnuanCL5915-93 X Banving 3 Tu

o‘/ A :’/ 19 o = [ d‘ a
Uscnnnsdan 5 slausithananasulaslgnaunessa s INUINEINAHAR

szaziamsuAshanatasuilaslan (dilav)

o o
aneEmR 0 1 2 3 4 5 6 7 8
CL.S-46-3-1(43)-2(3) 0.48" 0.72 0.84 1.00 1.03 1.13 1.13 1.16 1.18
CL.S-46-3-1(43)-3(15) 0.51 0.75 0.84 1.07 1.10 1.16 1.20 1.21 1.21
CL.S-46-3-2(44)-1(14) 0.53 0.77 0.92 1.04 1.16 1.25 1.29 1.31 1.33
CL.S-46-3-2(44)-2(1) 0.49 0.76 0.91 1.06 1.15 1.35 1.38 1.38 1.39
CL.S-46-3-2(44)-2(7) 0.56 0.77 0.89 0.98 1.10 1.20 1.20 1.20 1.24

CL.S5-46-3-2(44)-2(11) 0.54 0.81 0.98 1.05 1.18 1.33 1.34 1.35 1.36
CL.S-46-3-2(44)-2(16) 0.51 0.78 0.92 1.03 1.22 1.33 1.34 1.34 1.35
CL.S-46-3-5(130)-2(18) 0.53 0.77 0.92 1.09 .1.18 1.23 1.25 1.26 1.27

'
ar

AT U4 ANINGIIDINTTBINAGNHANCLE915-93 X Anfiwed 3 lullszansdai 6

=) % o -2 & o 2
pansgNenaIasL ﬂ\?ﬂ@jﬂ@i&ﬂ\‘i T INLLNENRNGRR

P 3 9 Qs
szazlMAsusgianatadLilasilgn (Fanai)

"

AeAUS
0 1 2 3 4 5 6 7 8

CL.S-46-3-1(43)-3(15)-27 16.90" 2257 3507 4220 5360 61.07 6927 74.00 80.10
CL.S—46—3—2(44)-1(14')—8 156.80 21.20 3030 4410 53.00 58.30 @ 61.40 66.10  66.12
CL.S-46-3-2(44)-2(1)-20 15.10  19.01 33.30 4350 5230 62.00 64.20 65.14  65.53
CL.S-46-3-2(44)-2(7)-27 16.13 2240 3213 3547 36.03 37.23 38.67 3870  38.72
- CL.5-46-3-2(44)-2(11)-25 1460 20.00 30.73 3453 4480 4930 57.33 63.33 64.41

WHNBLVE 1/ (TURLNAS
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A ) = Ll
AN91T U5 ANNNF M NTENEeIAGNHANCL5915-93 X Antinel 3 hulsvang

o A :// 1Y ¥ = -3 - a
999 5 F’NLLG]EI’]EIﬂ@’)ﬂ\'iLLﬂﬂ\‘iﬂQﬂ‘ﬂuﬂ\??ZﬂZLﬂULﬂEJ'JNﬁN@GI

q

AENUS

szamaanansAgnanaawmilasilgn (&iland)

’ 0 1 2 3 4 5 6 7 8
CLS46.3143)3(15)27  17.00" 22.67 31.00 3420 47.07 57.50 7163 8247 886
CL.S-48-3-2(44)-1(14)-8 20.45 2550 36.21 43.67 4933 56.67 63.80 6680 67.2°
CLs46-3244)2(1)20  19.00 2533 3620 40.67 4587 58.67 6320 66.67 67.
CL.S-46-3-2(44)-2(7)-27 18.50 24.00 3320 3840 4730 51.60 56.00 6140 61.4(
CLS-46-3044)2(11)25  19.00 2433 3420 4045 47.33 5267 6313 66.47 68.0(

A5197 0.6 IduEnAusnaA ez e mAgnHANCL5915-93 X Baviwe 3 Tu
lszannsdad 5 sausghendrasidanlgnauiioes fufnandn
a2 'ssazmmE'?fmﬁizi‘mnﬁ'ﬂmuﬂmﬂﬁn (@dnv)
0 1 2 3 4 5 6 7 8
CLS-46-3-1(43)-3(15)27 048" ~ 070 078 095  1.08 114 119 121 1.21
CL.S-46-3-2(44)-1(14)8 048 070 102 108 112 120 127 128 130
CL.S-46-3-2(44)2(1)20 = 050 080 091 110 113 128 133 135 1.3
CLS46-32(44)2(7)27 056 077 089 08 110 120 120 120  1.20
CL.S-46-32(44)2(11)25 049 078 100 107 120 133 134 135 135

wHNevE 1/ LIURLIAS
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. fouunN AT 1Fndineu
[§2)3a)P) T T
§9qm (C°)  Fgm (C)) 440 FINgo @nfiumT)

nWOANEY 33.9 24.7 77 46 0.4
AN 32.2 20.3 78 40 0.0
N 31.8 21.6 82 47 3.9
NUATWUE 33.3 25.6 82 53 5.9
fway 33.8 25.5 80 49 67
WHIEU 35.0 273 81 53 102.4
WOENAN 34.5 26.6 78 52 55.2
dnunend 33.6 26.8 7f 54 14.4
AINIIAN 33.2 26.0 78 52 96.8
AN 33.4 26.5 79 54 114.8
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