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RNAi-Mediated Silencing of the Flavanone 3-Hydroxylase Gene into Nelumbo nucifera

Geartn. Using Particle Bombardment

7613 Nl g aftyuen’ WANEO] WFUNA' uwazityawn uhFen”

UNARER

Flavanone 3-hydroxylase (F3H) Lﬂumuisnﬂﬁzﬁﬁﬁmluﬁﬁmi&qLmq”ﬁl,l,@u‘lﬁmisnmﬁu Rendasiunng
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mwmﬁ‘umuﬁlﬂmmumumi RNA interference (RNAI) LasRHaReNIEISINTUAAIRaNTREL F3H HRUVESIRE
mﬂﬂmumu shoot cluster mmuw\mum 105 mu ﬂm@@ﬂuummmm Murashige and Skoog (MS) Vlwm
Benzylaminopurine (BA) 50 lauTasTuans saufuansdsiaan glufosinate ammonium 10 Yaaniusaans
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wAllA RT-PCR wannAsIageviiu F3H mmmiwammwummmmeﬂmu FaH sastivansludufisins
fnelanAmes pJABF3H finnsuanseaniianasatiaunnidlen Bauiausuduimatsildldsunnsinedu
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Abstract

Flavanone 3-hydroxylase (F3H) is an important enzyme in the synthesis anthocyanin pathway
involved in color production in flower plants. In this study transformation of F3H gene in pJA8F3H plasmid
which can stimulate the process of RNA interference (RNAI) and subsequently inhibits the expression of
F3H, into lotus (Nelumbo nucifera Gaertn.) cv. Buntharik by particle bombardment was evaluated. After
bombardment, 105 pieces of shoot clusters of lotus were selected on MS medium supplemented with 5uM
BA and 10 mg/L glufosinate ammonium for 16 weeks. The results found that 27 pieces of shoot clusters
survived (28.35%). And selection mature plants for existence detection gene 5 pieces. The PCR analysis
of F3H gene was determined by primer F3H sense F and F3H sense R which specific to F3H gene of 308
nucleotides and bar gene was determined by primer bar gene F and bar gene R which specific to gene

phosphinothricin-acetyl transferase (bar gene) of 430 nucleotides. The result found that existence of gene
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5 pieces total of 100 percent. The expression of F3H gene was detected by RT-PCR technique. The results
showed that the expression of F3H gene reduced in transgenic plants comparing with the lotus

non - transgenic plants.

Keywords: flavanone 3-hydroxylase, anthocyanin, RNA interference
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119%a% (Nelumbo nucifera Geartn.) Lﬂuﬁmﬁﬁuduﬂuﬁmﬁﬂwmm ANINANHIUNIINIT NS AT AN
?ﬁ\iﬁu[;1{‘1u,m'@ﬁmuﬁqﬂ%ﬂuﬂu%ﬂﬁqﬁmﬁﬁm@ﬂﬁqmﬁu‘mwav(La?mmﬂ 0547) tnitazvldimenTiiamg
m‘wmmuvl,m mumqmumLum’Lumeﬂmu@@ﬂLfaﬁﬂm (AEIAN, 2535) mmmmﬂﬂumﬂummmn a1y
nanedl mmmmmmmmm Whudule wiuarlvaag lsaulaau fuluguay meumumymumm
fnenslufeunan sevluiflundy enifluseniaes nauaenaaEa guseanendugineme (gairsguay
ileyey, 2535) Eﬂm\i@fﬂﬂiﬁlﬂuﬁnﬂm:ﬁﬁq@Jﬂﬁ@;mmiﬁm@niﬁﬂizﬁu uazilutladevanlunisnivunyasies
penldf lutlssmd nefitavacseg fies 2 @ Ao thvaseyusEndrauasiavaudany Funeianng
sanenthvaaslitAnuanuas e tewluasswa Aufhudimsnaudnlunisdiinlgeiug (A, 2553)
ﬁﬁl\iﬁmmm@niﬁu&i@:ﬁmﬁmmLLmnﬁmﬁu'%u@gﬁmﬁmmmﬁ (pigment) 1 nguWalaueas Aaalsilag
unlsfiuess wazuaulnlaeniiu fhansngumani Wauiis Sindnhfustindesdauauiuns douasii
(NEWTT, 2550) 814 flavanone 3-hydroxylase (F3H) Lﬂuiuﬁzﬁﬁﬁ@uﬁﬁmiﬁq i loentiu el lunen s
797 (Qwens et al., 2008) nstheteviudauaasiiu F3H unemed pCR8-F3H inguiAmas pJAWOHLS
(PJABF3H) fintilfjisen recombination reaction (LR) (fesna, 2555) Inaaainas pJAWOHLS Thunpmesi
A13N304579 RNA 71Ul inverted repeat lunawnas pJASF3H HeudndanluiviAa phosphinothricin acety!
transferase (bar gene) Fadunusesda TR basta (glufosinate amonium) (Figure. 1) ldannuuanize
Streptomyces hygroscopicus (Daud et al., 2009) Saflerinnstinelevgiu F3H L%ﬁ@:ﬁm aznsesulifansyLIUNg
RNAi fufamsuanseenaesiiu F3H it Tneninlsifisnsgeyidenianssuaestiu F3H ualUdneanamsdunma
ansnauuaynlaeniiu i lvinen A (Britsch et al., 1992) TLaRUET Ono et al, (2006) l&AnENsTNeEL 4CGT
wAZEl AS ?"m51’Qﬂﬂ”1i€l’u5/\‘m’mmmﬂ'aﬂmmau dihydroflavonol 4-reductase (DFR) FnsnATlA RNAI LaRD
penuangsaEuandihaiudiaes feiunsdduamedtdunmsieinend 3o nmadenuis
lunsideuuasdresnenlifiidesinlunsiaunaneiugly solunAdeifdsngysadiiednmau
flavanone 3-hydroxylase ﬁLﬁﬂﬁﬂqﬁum@zﬁ’qLmﬁ:ﬁmﬂuﬂ@jw\Im‘llqu@ﬂm’mwﬁq@’mmid’mﬁu F3H (gl
wAtlA RNAI ldngiuaaiugymmian é’qﬂ%%'msdwﬁu‘lﬁmﬂ%ﬂ%@qwmm
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Figure 1 T-DNA of the pJA8F3H RNAI (F3Hi) plasmid construct containing bar gene and F3Hi gene under
the control of the CaMV35S promoter (ﬁmm@ 2555).
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1. mavansinia

wEndaaseiugynrsnfistauanysalFuddsududidends thsndnainlazenlagld
vhendeany (sodium laury! ether sulfate 3.5 lUasidus) Al vaEnEliee 30 WT i Entiaun
Wensaaueanages 70 wefidusd 1Wunan 2w museeraasend 50 wlefidus (sodium hypochloride 3.5
wefidus) uam Tween 2 vaim Wunan 20 w1 ANTUEEETNEY 5 U7 3 Ak
2. matnilAinALARRALAZ AR

vdathaiiiunisensindeudomn et ugauniganandnnyliaun 3 Tadwas aInths
REILLENYNS Murashige and Skoog (MS) FAN Thidiazuron (TDZ) 0.5 lulAsinang Faumas
1-Naphthaleneacetic acid (NAA) 40 TaTasTuans Wunan 2 wew Lﬂ?llmufmmiwmﬁfau L‘ﬁ@%ﬂﬁﬂﬁlﬁm
LAada aniugngadluenvng MS iy Benzylaminopurine (BA) 50 lauTasTuansg (mﬁ 2554) Ineilaead
QIUNYH 2542 DIATALTA 1HTULES 16 Faluasiodu iednilfiAnsenuas i Bunndugoy
3. nsana8u flavanone 3- hydroxylase (F3H) L*ﬂ']awﬂmmmmm'aumﬂ

NN13UFLANIN osmotic ﬂJﬂ\ﬁmmu shoot cluster Tmm@muummﬂmmm MS ‘1/1Lml mannitol 2
‘Eum:ifu,m sorbitol 2 Tuans i Finngy mwmmiﬂwnamLﬁummﬁﬂmwmm 25 Lsnumum 9 liLueyng uda
¥nT1g9% shoot cluster 21 TUAILARA 4119 5 411 998 TUTTALA 105 T34 1elitnszasnsaaily
AN 12-24 Falua faunnsaneEy mnuummuimﬂLm‘mmwmﬂmmmmm Buathong et al. (2013) 1ag
Lm'?:m@\‘ifmémm UL PDS 1000/He (BioRad, USA) ﬁﬂmumﬁu'gmLﬁmﬁlﬂﬁﬁéumu shoot cluster 289117
MANNINLLT N Tagineanszaututmung 9 Liummmg mﬂﬁuﬂ%’ummﬂhé’ﬁqLﬂuqmmﬂﬂﬂﬁ@uﬁq
@yﬁu 26-28 Hatlsan T%ﬂqquﬁumuﬁm 1,100 dausraniasin lunnstieeynin vhideiEeitisinunnsnefuudn
mmmuummmmmnam MS #fin BA 50 lulasTuans uas glufosinate ammonium 10 Aaaniuseaans
wnan 16 dlanit mmﬂﬂ@ﬂummiwn 2 ddendd mfanmumummummmummmmmmmLmuimim
TuevsARLAan 11U 5 5 Lmvmummqmﬂmm"tu"tmmumamﬂﬂummmama‘fmmummﬂgmmﬂu WAz
ATIRdaLNNTuAnIaanIastusell
4. NMSATINFDAUNNSNALURIEY F3H WazEiu bar gene AILAENTANS

4.1 n3imses DNA

gt Lﬁ@iummﬁwmqﬁuﬁ:qmﬁﬂ Tilshuuazshunsteleueaanined pJASF3H 40-50 Aaanin
unazideame lulnsiaumrauazainuan DNA mN3an15ee9 Doyle and Dickson (1987) avanemznaumae
TE-buffer tinl1lnsagan #e3anIs gel electrophoresis WAz TnLFunnuuazAnININ DNA Fasipiasianiaganau
LASRANNNENIAAL 260 1TLAIAS 1L DNA ﬁlmﬁﬂ‘ﬁ'@qmmﬁ -20 R9ANLTALTEEA

4.2 MansaagaLINsiatuasEiu F3H (flavanone 3-hydroxylase)

isitfiunns DNA 2est F3H vesivansiiugiosiin Teld DNA Usunas 1 lulasang dwiudfnsen
#30F Bunas 20 lailesang ilsznaudng dH 0 1513 12.8 laTAsams, 10x Taq buffer Uunms 2 lulnsams,
MgCl_anadnd 25 Hadluand dsums 2 lulAsans, ANTP Aaadndu 10 fadluand Usuans
11ulAsans, forward primer (F3H sense F 5- GAG AAG CTC CGG TTC GAC AT -3) masidiuds 10
laTasTuanf sunms 0.5 lulmsamns, reverse primer (F3H sense R 5- TAG TTC ACC ACC ATC TTC TGG -3) And
e 10 T lmsuans Usnnms 0.5 lulasdns uway 5 U Tag DNApolymerase 1581713 0.2 s lrsams (Fermentas, USA)
ﬁqﬂﬁﬁ?ﬂﬂwﬁ%ﬁ%ﬁ (Biometra, Germany) ﬁ@mmﬁ 94 QIANTATEES 5 WNT 1 901, 7 94 AIANTALTE 45
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Fun, 58 BarnLTaTea 45 31T, 72 asrnimaides 50 3unTi 35 300 uax 7 72 09rnimaldes 10 107 1 501 RsIageLl
HANARINTENT feTEN1s gel electrophoresis WL FELITIEILITLLAL DNA 813571 1 Kb DNAladder (Fermentas, USA)

4.3 nsmgaagaLnnsiatiuestiudndanluiviae phosphinothricin-acetyl transferrase (bar gene)

st f3a0s DNA 2848 bar gene wastimaasiugyaiEn Taeld DNA snno 1 lulasdns dmsu
UfRenitens Usunms 20 lalpsans filszneudag dH 0 1fums 12.8 Tulaséms, 10x Tag buffer 15un3
2 lulnsams, MgCl, Al 25 Radluans BBunms 2 lulnsans, dNTP Aanadindi 10 Jadluans dsunms
1 lulAsams, forward primer (bar gene F 5- TTG ACC GTG CTT GTC TGC AT -3) maauudindiu 10 TulasTuans
1131789 0.5 1%1@?5&1? reverse primer (bar gene R 5- AAG GCG GGA AAC GAC AAT CT -3) AN
10 'lulmsTuans Bunms 0.5 ulrsans was 5 U Tag DNA polymerase 15um7 0.2 VLmT,ﬂmm (Fermentas, USA) ¥
ﬂ{]ﬂ?ﬁl’ﬂum?‘ﬂ\‘iweﬂ‘ﬂw(Blometra Germany) mamnu 94 mmmmﬁnm 51171 1 901, 71 94 BeANLTATEIA 45 AU,
58 BaANLTATEIA 45 31T, 72 aernimaiies 50 3unTl 35 seu uay 7 72 asAnatEea 1017l 1 301 ASREELHANAR
WHan3 fhenanng gel electrophoresis uRedeufuLnL DNA NM3F 1 Ko DNA ladder (Fermentas, USA)
5. N9RgIadaLulInIUNTuLERIRaNARIEY F3H A2878 Reverse transcription polymerase chain

reaction (RT-PCR)

5.1 N13LATEIN RNA

winaiile Lﬁlﬂimmﬁwmqﬁuﬁ:qmﬁn flathuuazinunisdnelauresnanas pJASF3H 100 AaAniu
vpazdenfae luinTRImad LazanaLen RNAANNATNN3284 Invitrap® Spin Plant RNA Mini Kit (Stratec molecular,
Germany) tlimmagan Medsns gel electrophoresis wWraLeiuuny DNA 21733714 1 Kb DNA ladder
(Fermentas, USA) uaz mﬂ?‘mmmmmmw RNA mﬂLmﬂmmmimmﬂ@umqmmmmqﬂau 260 W1 TWLuAT UL
RNA 7190 -80 a9AaaLTs antunNsinda DNA sanann RNA Taglfienlm? DNase | Aadanisues
Thermo scientific (thermoscientific, EU)

5.2 NN9AUATIET complementary DNA (cDNA) a1n RNA Inenaulmd reverse transcriptase

&Pz cDNA Tnelld RNA 1e9tionaneiiigynemian fladriuazsiunsielewresnained pJABF3H
ANNAIN19284 RevertAid First Strand cDNA Synthesis Kit (Fermentas, USA) Imm&ﬁauﬂﬁﬁ?m reverse transcription
lulfunms 20 lulasams dsznaudaeg DEPC 1B3ums 11.5 lulasams, 5x buffer RT Bunms 4 lulasdns, dNTP
ANNENTL 40 Radluanf1Bunms 1 lulnsams, Olido-dt primer A ndindy 10 lulnsiuaanf 5unms 1 lulnsams,
40 unit/pl Ribolock™ RNAse Inhibitor t5snms 0.5 Tulasams, 200 unit/ul RevertAid Reverse Transcriptase L311ms
1'lulasans uay RNA 90ativass anudidu 1 lulnsniusielulnsang 1Buamns 1 lulnsing nansnsianly
waanum 200 lalpsans dnfuRudei iU ffSenigoaund 42 esrmaideaiungn 2 3l uagd
o 70 asAeaidaifungn 10 w7 iU cDNA fignunil -20 asrniaidas

5.3 naufuaruidadu cDNA Busuliinfudnd fiseitenslaglddu 185 rRNA ududneds

iupudidiuaes cDNA ﬁﬁmmzﬁlﬁ@mLﬁ@@'ﬂﬁwmqﬁuﬁumﬁn fladinuaziunsteteuzes
wAwas pJASF3H TaanaiFauiiaufunmunisuanseanaedtiu 185 RNA sadfisenidenslaeld cDNA
Unnseciheas 1 lulasing i DNA suun wisems el fanns 20 lulasng dezneusian dH 0 1Funms
12.8 lulAsams, 10x Tag buffer Y3unms 2 lulasdms, MgCl, AN NdY 25 Taaluans d3unms
2 'lulmsdms, ANTP Anudindis 10 Radluans Bunms 1 lulasams, cDNA wastianane Usunms 1 lulasams, 5
unit/ul Tag DNApolymerase (Fermentas, USA) 1Tu1ss 0.2 lulAsamn3, forward primer (18-SF primer
5- GGCTCGAAGACGATCAGATACCG-3) Anuidiudiu 10 Tulastuans sunms 0.5 Tulasans uay reverse
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primer (18-SF primer 5GTACAAAGGGCAGGGACGTAGTCAA-3) msidnty 10 lulmsluans 15unms
0.5 lulmsans nanudarinlvindisen Fnuireaiidens lnedegnumndl 1 seu iguungil 94 eernioaidua 5w,
24 3011 71 94 BAATATEA 45 BUNT, 58 BFNITATHA 45 AUT, 720snTAEA 50 BT uay 1 seu 7 72
29N TATEA 10 W7 ATIAdaLIUALAZANNIENTAILIL DNA 189HaNARNTANSadEY 18S rRNA faedanis
gel electrophoresis wWeLeuRuLaL DNA NM3511 1 Ko DNA ladder (Fermentas, USA)

5.4 nmsAadaulfunnnsLansaanaestiu F3H (flavanone 3-hydroxylase)

AupazifEil F3H AN cDNA aeathnasiuguoueisn Tneld cDNA snnn 1 lnlrsdng dwitnisen
#2015 B3u1ms 20 lulasans Alsznaudas dH O 15u7ms 12.8 ulAsans, 10x Tag buffer U3ums
2 lulAsdns, MgCl, A 25 Radluans Usunms 2 lulasans, dNTP Aadindis 10 Jadluans dsunms
1 'luim9ams, forward primer (F3H sense F 5- GAG AAG CTC CGG TTC GAC AT -3)) Aanudiudu 10
luTasTuans 5unms 0.5 lulmsams, reverse primer (F3H sense R 5- TAG TTC ACC ACC ATC TTC TGG -3) And
didu 10 Tulastuan Bunms 0.5 lulnsans uaz 5U Tag DNApolymerase 13779 0. 2VLNTﬂi@m€(Fermentas USA)
mﬂgnsmlwmmwsnfmi (Biometra, Germany) mm‘wﬂu <Y mmmmm 5 107l 1 301, 7 94 awPnTATE 45
3uni, 58 BeAnLTaTea 45 3T, 72 aernuralTes 50 317 35 saU WAt 72 eeAnumaTe 10 117 1 sau Amedey
HANARTTR1S FeBNN3 gel electrophoresis i FELITiBTLUAL DNA 110195711 1 Kb DNA ladder (Fermentas, USA)

Namﬁ‘wmamuaw‘imicﬁ

AENAIRINNITENEE L flavanone 3-hydroxylase fnanaila RNA| mdmumqwuﬁummﬂ faeAD
m@mmuimahmem@umm ‘Emwumu shoot cluster mmmimﬁ‘iﬂuwmmm 21 Fusaaniy mmu 5
A 9 TUdu A 105 Ty mnuumLufaLﬂfmnmumammuummL@muummimmmearmm MS i
BA 50 lulmasluang sauru glufosinate ammonium 10 Aadninmeans wwman 16 dUasf Taelaenianmng
N 2 et Lﬁ@ﬁm@mwmmfiﬂmuﬁ@mm?iwi@%uwudﬂuﬁﬂmﬁﬁ 14 ﬁfiﬂmuﬁ@m@ﬁﬂﬁi@%umnﬁm
AR 2.50+0.65 Hen mu‘lumﬂmw 2 mqmummfammmuu@wm ﬂ’ﬂ 1.9040.44 ti0p 1fofiansnunuaTes
AYNNENIEIDALRAEFDTY wmﬂuﬁﬂmw 14 mmmmqmmm@ﬂmmm A 1.1420.23 muANAT dawlu
laneii 2 ummmqmm@mu@ﬂmm A8 0.8240.16 LTUALLAS uazilefifuinnssandanludiansi 2 1an
figm A 64.05 iwleFufus dowludanyi 16 Sulefifusnisseniinteniige Ae 28.35 wefifud (Table 1)

Table 1 Average number of shoot, shoot length (cm), number of plant survival and percentage of plant
survival after gene transformation by particle bombardment technique on MS supplemented with

50uM BA and 10mg/I glufosinate ammonium.
Weeks 2 4 6 8 10 12 14 16

Number of shoot 1.90+0.44 2.24+0.30 2.48+0.39 2.18+0.50 2.38+0.33 2.35+0.63 2.50+0.65 2.47+0.67
Shoot length(cm)0.82+0.16 0.83:0.16 0.96+0.13 0.97+0.13 1.04+0.13 1.13£0.20 1.14+0.23 1.20+0.19
Plant survival 61 55 47 43 40 27 27 27

% Plant survival _ 64.05 57.77 49.35 45.15 42.00 28.35 28.35 28.35

Ltotal number 105 pieces
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NANNSATIAAALNSNagUasty F3H wazEiy bar AHEAENTRNS

PnEvdeaNNsteEiu F3H Baemaiia RNAL dngiavaseiufynmin faedansieiulasieses
feayma denduiiuansiidaruanysniasnsosyiolnfluemedaiden 41uou 5 fu uazdungng
UnaTadlgtunsengEunnarin DNt DNATS nAmadaLnsileguasiiu foelnsueilpusnnag
S F3H uazliu bar Aa83aATeNS antuAmAdeLNANARTTENS

anuaNsAmAdaLNTNegesiu Sununsiiegreciu F3H uazilu bar RauaRi@enan 5 du A
{114 100 wefifust Tnennsilagjrasiiu F3H daagnlnaimes F3H sense F uaz F3H sense R deflpnnasninng
Uty flavanone 3-hydroxylase (F3H) WuaiauaL DNA 2 uau wausnuanatly primer dimer baziauAnw
1w DNA 9998 F3H 210 308 fiua tesduiaflalléfunisdrefunazfuiavasiildfunisdnatiulos
WANATIA FTIUNAWINTULIL DNA fidaamzildannidenfreswaiaiia pJASF3H (Figure 2) @91nns
peadaunsiiegesin bar Aaugalwsiued bar gene F uaz bar gene R dsilaanuanimziuiy
phosphinothricin-acety! transferrase (bar gene) \ThatiuAni@en uie wudRaALU DNA 2416 430 fLUA 299611
{ananef ldFunsdnediulaenanaia Bediauiauinfuuay DNA idupszildaniidenfaemanaiio
pJASF3H dquﬁuﬂwmﬁiﬂﬁumadwﬁu‘[mﬂwmaﬁmiu’wumaﬁ@gmmau bar (Figure 3) Faganadaaiy
11338289 Malabadi and Nataraja. (2007) ldviin1snaasstnaleunataln pAHC25 HEudnaantu bar
\ing embryogenic a845iuan (Pinus wallichiana) LanNIAaeINLd Tt N aae iGN LE bar wu
snnfe 52 wWefidud TuduRldsunisdnaleunanalianuduiu bar fiflaansen 430 guaienBouifoui
AUALAN UAZADAARBIN1LNNWISRT8Y Lohar et al. (2001) lavinnistnaleunanaiin pTAB10 fedunusie
! Phophinothricin acetyl transferase (basta) L%Tﬂlurﬁuﬁq Lotus japonicas ol Agrobacterium
tumefaciens nogauleeAa POR fieanuuylwames\idausmzsiatiu bar nudnduildFunsdaslan
WaNATIAWLTUE bar R MENS 310 fiua anansniaseyldluannsda@eniiilansindadeite basta Aanu
\indu 15 Hadniuseans

250 bp

Figure 2 PCR analysis of the transformation plants by F3H specific primers (308bp) (a) marker 1 kb ladder;
(b) no template; (c) control with non transformation plant; (d) positive control pJA8F3H

plasmid; (e-i) transformant plants.
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Figure 3 PCR analysis of the transformant plants by bar gene specific primers (430bp) (a) marker 1 kb
ladder; (b) no template; (c) control with non transformation plant; (d) positive control pJA8F3H

plasmid; (e-i) transformant plants.

NANTASAAFALLTHIUNNTUARIRANURNEY FIH AERE Reverse transcription polymerase chain reaction
(RT-PCR)

anuanIIRIIAReUNINagIasiy F3Huax fubar fampliafienfud ieuinsusumauaaseen
gasEy F3H Awhmspmegeudiensldinaiia RT-PCR Tnanisain RNA tesivaadludiilésunnsdia i
navdilllaFNsthe iy udavnnnawae mRNA 1 complementary DNA Tng/ 1l reverse transcriptase
anthulFunnadiduaes cONA Budliiviniu TnanReudiauainanuiduteunt DNA 1848y 18s rRNA
PINARALIBNERENS gel electrophoresis ANTAAI cDNA RldannnsLlfuAudd Wivnfdnadudavnfideans
Tneild cDNA 11 DNA wiitins dnellnsiuasfimpnusinngiu F3H ienmagetnBunmunisudnseentesiy

NANIAIIARBLNNTUARSEENTEsEY FIH Fangnlnsmeiinacudmnziuiu F3H vesdy
TananeildFunisanaleunnnes pJASF3H finnsuansnanfianatatauimilenFauflauiudy
Taanai aflgFuntstne fuii Bunansugaseanyesii F3H ’ﬂﬂ"]\‘m'm (Figure 4) FasanAdeetLaARE04
Jiang et al. (2013) miﬁﬂ‘tﬂiﬂidmw RNAI gene silencing vector ‘Vm F3H RNAI vector @mmiﬂummm@
Wﬂm@smwmmnmm{]muﬁ 14 §u anvuRinnmeaga RT-PCR uan1mmaandlduansindu F3H
Annranaadszann 70 Wefidus Lmuﬁéﬂummnumu@u WATARAAABITLNNUAABYBY Nagamatsu et al.
(2009) 1&HnnsRNEINNTLaRIRanTaEY F3'H Aaematia RNAI ludamaes (Glycine max) "N13a1A RNA
andauae9luNnI9a 1AERE RT-PCR WU Eudmaesildfun1stnanmmes CMV-Al:sF3 H (RNAI)
finnsuanseanaadihy sF3'H1 TanAIUATNLNNTaTANTeEY sF3'HT TifnauluduieflalFunnsdiaaes
nAwes FakLenldinnsiudnsusaseentesiiu F3H demetin RNALThnaTiefiTssAvanmuashinatio
ﬁlﬁgﬁmj‘@ﬂ%‘iLLW?;"MmElslumm?Nﬁ‘nﬁmLLEv’i\‘iﬁuﬁ;ﬂﬁN
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18S rRNA 600 bp
F3H gene 308 bp

Figure 4 RT-PCR analysis of the transformant plants using the reference 78S rRNA gene by F3H specific
primers(308bp) (a) marker 1 kb ladder; (b) no template; (c) control with non transformant

plants; (d-h) transformant plants.
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Abstract

This research aimed to study demographic data of egg consumers, egg buying behavior of
consumers and factors affecting egg buying behavior of consumers in Muang district, Chachoengsao
province. The quantitative research was carried out by questionnaires for collecting data from 400 buyers.
The descriptive statistics and stepwise multiple regression analysis were applied for data analysis and
hypothesis testing. The results showed that most consumers were female, the average age of 39.58 years,
with married status, graduated at lower than bachelor degree, worked as business owner and trader, the
average monthly income was 16,619 bath. The consumer egg purchase frequency was 3 times per month,
the average purchase number was 24 eggs per times and the expense was 97 baht per times. The
consumers were not interested in brands. They bought eggs from markets. The objectives of buying were

because consumers could cook several types of foods. They bought eggs by themselves and the majority
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consumers will buy eggs in the future as the same quantity. They focused the marketing mix factors at a
high level. The factors related to the behavior of consumers buying eggs, purchase frequency, purchase
quantity, expense of purchase, were sex, age, marital status, education, career, product, price, places,

and were statistical significance (P<.05).

Keywords: purchasing behavior, eggs, consumers, marketing mix factors, Chachoengsao province
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Figure 1 The rate eggs consumption (2014).
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Table 1 Demographic and background characteristics (n=400).

Personal data Number Percentage
Sex
Male 174 43.5
Female 226 56.5
Age
20- 39 years 185 46.3
40-59 years 191 47.7
More than 60 years 24 6.0
X =39.58, SD= 12.96, Min= 20, Max =72
Marital status
Single 165 41.3
Married 210 52.4
Widowed or divorced 25 6.3
Education
Lower than bachelor’s degree 276 69.0
Bachelor's degree 108 27.0
Higher than bachelor’s degree 16 4.0
Career
Student 40 10.0
Employee 88 22.0
Homemaker 50 12.5
Government officer 104 26.0
Business man 118 29.5
Monthly income
Less than 10,000 bath 160 40.0
10,000 — 29,999 bath 177 44.3
30,000 - 49,999 bath 47 1.7
More than 50,000 bath 16 4.0

X =16,619.63, SD=10,709.74, Min= 3,000, Max =62,760
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Table 2 Level of marketing mix factors (n=400).

ltems X S.D. Level

Product 3.61 0.58 High
Price 3.79 0.79 High
Place 3.92 0.77 High
Promotion 3.43 0.77 High
Grand mean 3.69 0.58 High
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Table 3 Egg buying behavior of consumers (n=400).

Lists Number Percentage

Frequency of purchase per month

1-10 eggs per month 387 96.8
11-20 eggs per month 11 2.8
21-30 eggs per month 2 0.4

X = 3, SD= 3.31, Max=25 Min=1

Quantity of purchase per time

1-20 egg 134 33.5
21-30 egg 254 63.5
31-60 egg 12 3.0

X = 24,SD =10.29, Max =60, Min=2
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Table 3 (continued)

Lists Number Percentage
Cost of purchase per time
1-100 bath 246 63.0
101-200 bath 148 35.5
201-300 bath 6 1.5

X = 97,SD = 44.8, Max =300, Min=7

Brand of purchase

CP brand 117 29.3
Other brand 64 16.0
Not brand 219 54.7

Place of purchase

Market 149 37.3
Supermarket/ department store 146 36.5
Convenience store/ general store 105 26.2

Objective of purchase

Can cook several types of foods 154 38.5
Can be easily purchased 102 25.5
Other objective 144 36.0
Person who makes purchase

Self 180 45.0
Family 128 32.0
Other person 92 23.0
The trend for future purchases

Increase 124 31.0
Stable 256 64.0
Decrease 20 5.0
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Table 4 Multiple regression analysis (n=400).

Variables B Std.error Beta t P-value

Frequency of purchase

Career 1.175 0.353 0.168 3.330 0.001*
Product -0.800 0.339 -0.149 -2.359 0.019**
Place 1.133 0.259 0.276 4.380 0.000**

R=0.33, R°=0.12 ,F = 4.964, Sig.F = 0.000
Quantity of purchase

Sex -5.143 1.003 -0.248 -5.127 0.000**
Age -0.166 0.043 -0.209 -3.834 0.000**
Status -3.053 1.204 -0.146 -2.535 0.012**
Education 3.754 1.111 0.169 3.379 0.001**
Price -1.333 0.630 -0.103 -2.116 0.035*

R=0.38, R’ =0.15, F = 6.762, Sig.F = 0.000

Cost of purchase

Sex -20.945 4.286 -0.232 -4.889 0.000**
Age -1.024 0.185 -0.296 -6.627 0.000**
Status -12.357 5.009 -0.136 -2.467 0.014**
Product 12.037 4.101 0.159 2.935 0.004**
Price -11.249 3.089 -0.199 -3.642 0.014**

R=0.42, R*=0.18, F = 8.656, Sig.F = 0.000

Note : ** P <0.01,*P < 0.05
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Aboveground Biomass and Nutrient Content of Various Acacia Hybrid Clones Planted

on Degraded Soil at Kanchanaburi Province
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Abstract

Aboveground biomass and nutrient content of acacia hybrid clones planted in Don Salab-Lao
Khwan plantations, Lao Khwan district, Kanchanaburi province. The experimental design was a Randomized
Complete Block Design (RCBD) in 4 years old acacia hybrid clones. The spacing of tree planting was 3x3
m with 4 blocks. Each block consisted of 6 clones, i.e., 1, 3, 5, 14, 18 and 19. Each clone planted 24 trees.
The results showed that the growth of diameter at ground level and DBH were most growth of height in
clone 3 and total height was highest in clone 18. The survival rates are likely similar by the highest survival
rate was 87.50 percent in clone 1 and the lowest of clone 3 has equal to percentage of 41.67 while the
aboveground biomass clone 3 has the most (25.14 t ha™), followed by clone 18, 5, 19, 14 and 1 with the
least (18.57 tha™). In addition, the most nutrient concentration and accumulation in individual clones were

Ca>N>K=>P>Mgexceptclone 1and 14 were N > Ca > K> P > Mg. However, the nutrient concentrations
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in the leaves were the most, followed by branches and stem, respectively. P, K and Ca accumulation of
the stem were the most, followed by branches and leaves, respectively. While, N and Mg accumulation of

the leaves were the most, followed by stem and branches, respectively.

Keywords: aboveground biomass, nutrient content, acacia hybrid clones, degraded soil, Kanchanaburi
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viagaundIinAL fiea§iiAnsugRanentn s nnpdsuianing Auzaumans suanandy
Lﬂﬁﬂiﬁﬁ@m§uﬁqﬁﬂﬁﬂﬁﬂﬁﬁhuﬁuﬁ@ﬁ@:ﬁﬁhhhxmwnmhﬁﬁmﬁhuﬁhu?@mq@%QﬂﬂwLmzmﬁuﬂnmﬁ@@ﬁuﬁi
pREAAUAUIERsNsTaRm e s LT vAeer HeufUS s G s g luudaeUgnusiaz
angsiusiell
4. NM5IATISURAIRENS LB JiiRNIS

nsaiaszsiiaadanin lefunanfesazaaau st aswiminaa Widudwinud wdo
A598NN17LDA LALNAT (allometric equation) AN Satoo and Senda (1958) An

Y =ax"
M?‘ﬂlogY = loga+ hlog X
dl = 1 v 2
Wa Y = N9aT9n neeedqusinee] 1095l
X = parabolic volume Tugil D uaz D°H @4 D uaz H An auaduruaudnasiisziy

5197 UAZANGITIMHATRLLT
ah = AR
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lelFaunsudarihaunsfivldnsnammBunasnadanmimiie Aueausavanaduiinnnisanem

NNFIAIULTHINUG6)DIMNT 1AL NAUATFIL Av wazlu Fduntseuauitwiinasi udaild
un TngiedaqLnaziann wardianziniunnsinamiesine liun Tulmsiau (N) Tael43% dry combustion
(Jackson, 1958) &atlLaaad CHNS Analyzer daunaanasad (P) nunad@en (K) waaldas (Ca) wazuuniliden
(Mg) eiaeifinasinalaeis wet oxidation Aneinse HNO _-HCIO, acid mixture WemINdIU 5:2 uagAlA et Bunn
P fneidn vanadomolybdate yellow color mmmm spectrometer AATFNNNUK, Ca ey Mg Tmﬂ‘lmmm
atomic absorption spectrometer (‘Vlﬁuﬂ WAL a95NH, 2542) wanﬁmmm@mm?mmNslumuﬁnmmmu
Ae uazly lfmﬁiﬁ‘ﬁliéﬂﬂﬁﬂmumﬂ?mmmﬁ;mmiﬁwm%mﬂuwi@mﬂﬁu
5. MSIATITUTDNANNADA

AATITHANMNUANANNIATIATRINIATININ waztFRue R s ludausing 2eeldezindagn
nanwiazaesu lngldaan1sanssinanuulsdsiu (analysis of variance, ANOVA) uazitFauiie A
LAnAnsTesALeanlatds Duncan's new multiple range test (DMRT)

NANITnN ﬂﬂ’ﬂ\iLLﬂz“’\JQ’lifﬁ

1. maAulm

"Wﬂﬂ’]ﬁ‘ﬂﬂi&ﬂﬂ’]iLﬁ]UTM'ﬂxﬂN@ﬂ@@‘”mL‘IJ?_I‘VNMW 6 AEIFU wﬂ@ﬂmﬂuwuwmuﬂwm@uumu a9ty
WU mmuimmwmmmumumuﬂﬂmwmmummu 3 ummmmﬂwm 7R9R9NAD ANLF 18, 19, 5,
14 WAz 1 mmu@w@m mummuimmwmmmumu@umm\ammumm@;q 1.30 WATIWLeAN @nesiy
3 ﬁmuﬁu‘ﬂmﬁﬁamﬁmﬁmﬁu sasnenfluanadis 18, 14, 5, 1 uaz 19 MNSIEU 1nusinnaFuTanaAIna
mmamu 18 wmmm 309090TAE ANEEY 5, 3, 1, 14 AT 19 ANANEL LEBALATTANLANAN T8
ANLaAE N9 mmu‘lﬁmmwmmﬁumuﬁuﬂﬂmwmmuummmmmuummumﬂmqnuﬂmwuﬂmmum
NNADNR (p<0.01) mummmuimmwmmLz’\fumu@uﬁnmqmmumwzgq 1.30 WATWLOAE UATAIINES
Favualaluanan g i (Table 1)

Table 1 Growth of 6 acacia hybrid clones.

Clones D0 (cm) DBH (cm) Height (m) Survival rate (%)

1 10.45° 8.13 9.63 87.50°

3 16.25° 9.67 9.65 41.67°

5 11.21° 8.80 10.17 75.00°

14 10.83° 8.85 9.03 75.00°

18 12.16° 9.22 10.23 83.33°

19 11.66" 7.95 8.85 87.00°
F-value 5.73** 1.35™ 1.51™ 6.78**

Remarks: Means followed by the same letter within each column were not significant differences by DMRT at Ol < 0.05

ns

" = highly significant difference (p<0.01), "™ = non significant difference (p>0.05)
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muﬁmmmﬁ@mmmmiﬁm@@mﬁﬂﬁmm 6 ANgFil WU @aNeFiu 1 H8RnI9sennnagagneg
fi¥enas 87.50 Anifianusiu 3 Rénsnnssenmannge addetas 41.67 failenaiitesnananadu 3
1ﬁ@:LmL%ﬂqﬂmmmwdwm:ﬁummﬂ'lm:ﬂixﬁumwwﬁﬁﬁnwmmfaumm%u (@rutgninnAentw, 2553)
uluuiianuinmeuusau-in1aey fanmermanuiaudsdnaanzatsiislugafeu TnefhFaunnuielu
WAzl WA, 2550-2554 An9zuing 1,067.00-1,329.20 Aadinms (nsugmusanen nsznsamalulad
AsAuNALAZNNTARANS, 2558) wazldifivanasAnen (w.a. 2554) fiBsnuriduies 792.20 Aadiuas
(dinaunensgnainnadey, skl )mumqLﬂu”Lﬂ”memwwuwmm?ﬁmﬂum\m m@%mmwmmm
flammnzaufugaedu 3 Ao ldisnnnissenmanign uas meLmﬁmmwmemwmmva@ﬂwm
nssanmELsazanedi W Sannuuanseiuetnaitédydmieaia (p<0.01) (Table 1)

WANANT NLATAE uAZANLY (2553) lennnsdnenisiauinaecldinGg 4 als lHun nevdudngg
gAALAA NFETWNNA Lmezﬁumwmmﬁﬁimzﬂ@ﬂ 1x1 1103 Tl amaaed81neAaedinn Sandnassuia
wazdnnendundL Amdndeiaung wudn wlasnssiumwuss Sminaszudalanfige sasasunie nsxiu
W1 waznIsnudng TmﬂﬁmilﬁuimmwmmLﬁuﬂiﬂu@uﬁﬂmqﬁizﬁummqq 1.30 WwAswtaAy Wiy
7.40, 7.40 Uaz 5.80 WURWNAT ATNANAL AN AALTANI9AINGS WindL 12.90, 11.90 uaz 9.60 AT
s nst i lndasenanaiimaiu iafseiuiiesnanndnanmaseiislunsiulnlufuden inm
FUANFNTY TWI0MET Kumar et al. (2011) Wudn nasAuinreansTiuMINAany 2, 3, 4, 5 Uaz 6 1
1157 Karnataka Uszinaguiae ﬁmﬂﬁuimmwmmLﬁumu@uﬂ‘nm\ﬁﬁ?xﬁu ADNEA 1.30 lATLEAY WL
2.60, 3.10, 4.50, 5.20 bA¥ 6.30 WIUALNAT ANANAL ATNITALIANIAIINES WL 2.60, 4.90, 5.40, 7.50
uaz 6.80 wAs ANEAL Faiuliindrtesndnlteziadugnuan 6 anefuiiiinisinm seilidesan
mﬂmm%@unmu%ﬂ 6 m’mﬁuiﬁi"uﬂWi‘ﬁﬁnmﬂi?"uﬂﬁ;qﬁuﬁﬂﬁmmmulum?ﬂqﬂsluﬁuﬁ'LLﬁQLLﬁqLLmﬁu
fidealney
2. ANMTNIRTIMNLUUBAY

mﬂmiﬁLmﬁ:ﬁmmﬁuﬁuﬁiwdﬁwmmLz’ifumu@uﬁﬂmfmﬁu(DO) muﬂmﬁumu@uﬁnmqﬁazﬁu
AYNGY 1.30 WATwWieRn (DBH) enn1aIa89MAftAINEININATLNIA TN N8 Us197 TAun
UIATAINNAN G (Ws) H29TANNAS (Wh) wazanaTanwly (W) ﬂ@diﬁ’ﬂ:ﬂﬂﬁﬂ@ﬂmﬂﬂ%ﬁ 6 aneif Tneian Al
g1lunIANN"7 allometric relation F9ldarnMsidendunsTifiAudNTUSATIgn fouanslu Table 2

m@miﬁﬂwmumﬁ’mumiﬂivmmma%qmwmmiﬁ@ \AFe 6 Anefu doulunjaannans
fiunnsAnsIBes Kll’a and Shidei (1967) finudn miml,mmmmm‘wm (H) ddusaudsaasesaniuaun
mumuﬁuﬂﬂmqmvmummm 1.30 Lummu@muﬂﬂmmmm (DBH)” Tugres (DBH)H S lanunen
Uszanauvnuaataninlfasnsgniasiign iiesann (DBH)H iluslnelazan e fuasldl Saoudurig
atneINAT AR LN TN NIEeWEN Bniiu 1aTanwluansdi 3 ﬁ[ﬁ]’@ﬂ%ﬁmmzﬁq%\mm (H) dhusaudstas
fuiunnadunuguinasdnuenindeaes (0 )* lugdues (O 1H esmnniinlsaunesenaaflnadunig
wnniige
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Table 2 Allometric equations of 6 acacia hybrid clones.

Clones Equation R?

1 Ws = 0.0511DBH*H"*** 0.9820
Wb = 0.0004DBH?H"*** 0.9044

= 0.0043DBH?H**** 0.8891

3 Ws = 0.0761DBH*H""®"® 0.9358
Wb = 0.0413DBH?H*** 0.8166

WI = 0.0051D “H*** 0.7515

5 Ws = 0.0240DBH?H**** 0.9525
Wb = 0.1881DBH?H*** 0.9884

= 0.0683DBH*H"*"" 0.8731

14 Ws = 0.0282DBH?H*** 0.9908
Wb = 0.0006DBH*H"*** 0.9589

WI = 0.0020DBHH""*"° 0.9664

18 Ws = 0.0658DBH*H"**" 0.9870
Wb = 0.0001DBH*H"***? 0.9011

WI = 0.0039DBH’H*%** 0.9055

19 Ws = 0.0248DBH’H**"° 0.9864
Wb = 0.0107DBH?H**"* 0.8468

= 0.0429DBH?H**** 0.9749

Remarks: WS = stem biomass (kg), Wb = branch biomass (kg), W‘ = leaf biomass (kg), DBH = diameter at breast height

(cm), H = total height (m), R® = coefficient of determination

3. NARTINIWLULBAY

mmiﬂﬂmm@mm‘wmu@mummimﬁﬂmymLenﬂ‘vm 6 mﬂmu WL91 @86 18 HlFunnmaadanw
mmumn‘wm IAYAINIAD ANE 5, 19, 14, 1 Uaz 3 umu@ﬂmm sy Tuanisfinaadaniniuarly
ANEIFU 3 uﬂ?mmmﬂ‘wzgm l,mzuﬂwa;miummu 19 wazAnudn 1 mudsy lunzidsunnmnadanines
vaaaedi 3 uay 18 BAnlndiAneiuanniign winfu 25.14 uay 25.02 fuseianuaf sesasuniie aes 5,
19, 14 1Az 1 ﬁrﬁhﬁ@ﬁﬁ'@m Winfiu 20.62, 20.34, 19.19 LAZ 18.57 FUARLENLAST ANNANAL (Table 3)1,53;@31,?1?%‘121’
ANUANFNINATRTR M AN TleRus T A wudn Tauansinaneadin e smadanmlud
fpnuuaneneiuee e ldad 1 Atynieaiia (p<0.05)

anuansinenlunsal WU UAn FineaNNsANENTes A5TIR (2558) inudn saaTantminileAuaes
Tazipfugnuan anasi 1 ummn‘wqm 999A9NNAR ANaFY 14, 5, 3, 19 uaz 18 Ty 76.22, 56.61,
50.30, 41.90, 35.36 Waz 18.88 FusielEnuAf ANa L SedauluaRAsnnninsnadanmaesldesiaide
@Jﬂmmu%\i 6 aneduivansAnm %ﬁﬁﬁmmﬂ‘luﬁuﬁﬁwﬁmmmﬁqﬁﬂ?mm{iﬂr:JuL@?q'ﬂzg\m'iﬂuﬁuﬁﬁwﬁm
neyanss TnedlBunnninduadaszmined w.a. 25502554 SAnszudng 1,158.60-1,911.60 HaAWAT
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FANAIAL (NINgATiaNane nsznsemalulaiansannAuazn1sdeans, 2558)

Table 3 Aboveground biomass (t ha) of 6 acacia hybrid clones.

clones Stem Branch Leaf Total
1 11.56 4.49 2.52° 18.57
3 10.82 6.85 7.47° 25.14
5 12.97 4.44 3.21° 20.62
14 12.13 4.33 2.73° 19.19
18 17.47 4.29 3.26° 25.02
19 12.62 4.24 3.48° 20.34

F-value 0.80™ 0.64™ 2.93% 0.38™

Remarks: Means followed by the same letter within each column were not significant differences by DMRT at d < 0.05

" = significant difference (p<0.05), ™ = non significant difference (p>0.05)

4. dsunusna1wisg

rﬁmummummmmmmﬂuvl,mn@ml,mmm 6 anesu Auualiudullufanianaaiu Ae A
nduaed Ca ummmnam 20904NNA8 N, K, P Waz Mg mNa1su enidu mwu 1 uay 14 Tugonaasluiia
ANdNd U8 N mmnm 2R9A9KIAR Ca, K, P 4az Mg ATNAAL yananiaududuses P Mmumm
fn8u Ca ludauaesis uaz P, Mg ludauaesly Lm@:mﬂmuummmem\‘mu@m\muﬂmmmmmmam
(p<0.01) suzinnuddueg Mg Tudauraania LLm'@'WmmﬁuLLmnﬁmﬁu@ﬂNﬁﬁﬂﬁﬂﬁmmmaﬁ (p<0 05)
@mq”meummmmummmmmmmuj Aailgnannludnedu felugouaessndu Aa uazly e 6 e
muiuuﬁqml,mﬂmmmm LLZ\IWLN‘BW@W?MWLLﬁl@v@QuﬂJ'B\ﬂN‘ﬂwLﬂLeﬁﬂ@ﬂm’&u‘ﬂd 6 @neiF wuqn lumaudu
mummmmmmm\mmmnwm 309A9NAD T19 UAYANEL ANNANFL mmmm@mﬂummﬂmmm Curlin
(1970) nan991 Ferararudnduaesainawnsluieg 1uummnmgm 59AIHNAR T4 1B LAYIIN ANANGL
wrneinalsfAmINANNENdUaeY Ca "Luﬁqmﬂwm&jmmﬂﬁm FRIANNNAD 11 WATATRY ANNAFU (Table 4)

mﬂmimwwm Atipanumpai (1989) wum Bunanuidnduaes N Tulunszfiumnn ang 30 thaw
ANNATE] Ausuiie atflutdasiasay 1.99-2.74 FagenndestuaNSANEANLGN B asnnadinduees N
TwluegludaeFesas 2.33-3.04 Tnetisminutte Tunnisiitianns N ulusesnssiuused mmu‘wmmﬂgﬂ
wasnuldaniamae Amdaniyauys daegsyndnsiesas 1.99-2.32 (U515, 2541)

Bunnineszantassinanausazareduludauresindi uazis Suuniiuwdensu fe Y
nsazan Ca ﬁﬂ'ﬁmﬂ‘ﬁ'm 709891178 N, K, P 4a% Mg AINaN6L Turnisidauaeslufi unnnisazan Ca
ummnmmmuﬂu 78989K1A8 N, K, Mg kA% P mMNANAL entdu anesiu 1 uas 14 At BununsazanTes
N mmnm 589R911AD Ca, K, P Uy Mg Anudnd iiafansoun Bunnuinisazas N, P, K wae Mg ludhuaesly
746 Anef WL mmmmnmmu@mmuﬂmﬂmmmam (p<0.05) anidu U3untunisazan Ca luwdazany
muumwLLmnm\mu@mmuﬂmﬂmmmmam (p<0.01 famqiiﬂmmﬂ%mmmimmummmmmuj il
a7 ludnedu feluganaessnd wasiis dlifiaanuuansinaneain u@nmnuﬂ?mmmmmummmmi
‘Lumummuummﬂmm sa9neniluf uayly MadEL Huustinn N uas Mg finnsavanludiuly
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NINTIGA FBIAINIAD A6 WASTIY ANNATAL uanaNtanesiu 3 HffununisaransIna1mesia 5 516 ludou
28491y > a16U > N9 ANNANAU (Table 5)

Table 4 Nutrient concentration (% dry weight) of 6 acacia hybrid clones.

Parts Clones N P K Ca Mg
Stem 1 0.39 0.17%° 0.23 1.56 0.04
3 0.63 0.22° 0.32 2.73 0.09
5 0.44 0.17% 0.22 2.34 0.06
14 0.42 0.21° 0.23 1.60 0.05
18 0.37 0.09° 0.22 2.25 0.07
19 0.39 0.12" 0.27 2.32 0.07
F-value 1.56™ 5.15" 1.60™ 0.83™ 1.51™
Branch 1 1.02 0.21 0.46 3.44° 0.07°
3 1.26 0.22 0.46 3.38° 0.17°
5 1.08 0.24 0.44 5.41° 0.11%°
14 1.11 0.26 0.53 4.19° 0.10
18 0.98 0.16 0.46 5.44° 0.13%°
19 0.84 0.16 0.49 7.71° 0.14%
F-value 0.65™ 2.28™ 0.37" 5.28" 2.70
Leaf 1 3.04 0.29° 0.69 2.10 0.20°
3 2.33 0.22° 0.61 5.21 0.22°
5 2.75 0.25° 0.55 4.95 0.26™°
14 2.77 0.25° 0.66 2.25 0.23%
18 2.74 0.23° 0.57 3.88 0.29%
19 2.67 0.15° 0.63 3.71 0.31°
F-value 1.09™ 481" 0.85™ 0.62" 421"

Remarks: Means followed by the same letter within each column were not significant differences by DMRT at
O < 0.05° = highly significant difference (p<0.01)
difference
(p>0.05)

,

= significant difference (p<0.05), ™ = non significant
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Table 5 Nutrient contents (kg/ha) of 6 acacia hybrid clones.

Parts Clones N P K Ca Mg
Stem 1 4510 20.81 25.44 180.41 4.62
3 71.22 26.00 36.18 308.65 10.17

5 57.09 23.35 28.55 303.62 7.78

14 50.96 25.48 27.90 194.15 6.06

18 64.65 17.47 36.69 393.12 10.48

19 49.21 15.14 34.07 292.78 8.83

F-value 0.57™ 0.79™ 0.48"™ 1.57™ 1.50™

Branch 1 45.84 8.99 20.67 154.60 3.15
3 55.07 14.30 26.46 226.00 8.58

5 47.94 10.65 19.53 240.15 4.88

14 48.04 11.25 23.37 181.35 4.32

18 42.04 6.86 19.73 233.82 6.00

19 35.66 6.79 20.80 327.31 6.36

F-value 0.34"™ 1.29™ 0.25™ 1.26™ 1.43™

Leaf 1 76.82° 7.33° 17.43° 53.07° 5.05°

3 216.90° 18.39° 54.41° 416.93° 21.46°

5 88.26° 8.02° 17.65° 158.88" 8.34°

14 75.75° 7.11° 18.05" 61.53° 6.29°

18 89.79° 7.83° 18.61° 126.68° 9.79°

19 92.99" 5.22° 21.94° 129.21° 11.14°

F-value 2.93 3.01 3.48 4.90" 347

Remarks: Means followed by the same letter within each column were not significant differences by DMRT at a < 0.05
= highly significant difference (p<0.01), = significant difference (p<0.05), "™ = non significant difference (p>0.05)
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Marketing Mix Factors Influencing Decision on Buying Bakery Products in Bangkok: A

Case Study of Yamazaki.
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Abstract

The research objectives were to study consumer characteristics and to study the marketing mix
factors that influenced the decision to buy products from Yamazaki Bakery shops in Bangkok. This research
used questionnaire for data collection, 400 samples were analyzed with descriptive statistics including
frequency, percentage, mean and standard deviation. Moreover multiple regression analysis was applied
for statistical influence.

The results showed that most respondents were female (67.00%), aged between 21-30 years
(43.75%), graduated bachelor's degree (60.80%), company employees (36.80%), monthly income less
than 20,000 baht (58.00%) and household 3-4 person (47.25%). The significant marketing mix factors in-
fluencing decision making level on buying Yamazaki bakery products included 1) quality product and
taste, 2) cheaper price than competitors, 3) comfortable location to buy, 4) customer service and 5) staff

performance.

Keywords: bakery, marketing mix factors

'A191N19TANNIFINANHATUATGRAUNITNEINNT ALKLNTLTINTUAZAANE anTumaTulagnszaamndudAmmmsatAnsz e
lWAANANTZIIN NTAUMNS 10520
2 PIARTRINWINNSINEATULANIAANIIMINENT AnzmAtulaENsnems anTumalulagnszaenindidanmmsatansuiia
lWAANANTZIIN NTAUMNS 10520



32 NNIANTINHATNIZABNLNAN

AN
A e e da o d y . - o »

nandusiiunestedniuntisluemadiuazatnedneestisnluilaqiiuitenauneiunnaes
Fuuarflaniutlsenundniueiuinesuinau uenaininandueiuinesdauivdduresululaniasiag < du
NUAENRAeY NudAn NulafaAudn nulssgudnaw dniunaesdmiugsiasnviafiizacnuan s
inyarmanseNadniue  wines lszmalnaaengsisatnamade uazlinawusaluninasadun
A9 UL LY TIRTINANU N LA LINA WA s MANIALIUTENIN M NNNIARIATDIR A AR

dl o v I e a d’l L7 7 o %’/ ¥ ¥ % d‘?/ % v °

wines lng vinlimsutediluganatidudu dnluussandilszneunisdiessirennivebignranunemanan
¥ nanduiiitignmnm anuas sl ﬁfmmmfmmw@mLmumqmmmmma (AuiRdandnsine. 2549)

ﬁiﬂ@immm@ﬂummm Fuud nsuteduiuaginaguuss feananAudnlu ssne uasnndusi
ansnaLlszng 39t mstenausuleduaynsdnmanisdaaiunig 2185797 daralinatnzenafietng
siowiasing l@n1znisrenaaTedusazEve Weaean woRnssuvesduslnataniudseniuuinesiunan
Tunazgngearuruninitauuaniiu Mnlddmaidesaslunisundesiuisietlss wueiuisdn
Euromonitor Internationnal (2011) v'iﬂﬁﬁ”mwmmmﬂﬁqmmmmmLum@?i”ﬁuuu@ﬂumm%ﬁmﬂfiﬁmuﬁq
NIUNAENS mimmm‘lmﬂl,muwmnﬁmﬂm‘lm Tnganznmaitaiuunsuladluieasndudi nssnig
Fudndaiiall n193u SmidAnsuenan RN TensBumedidn uenantmatuladansaumnafidusemis
wilsfiazdelifilaznaunindniediitne i uled depueslad sudaniaianaynsnig manedie u
nsfuadasanndinineaing ngugnAszan Mstlnanalagsauduwa i nmamulnatnssaitiaanszfusing
aztiunn Ui lnatunesiiluanmsudnuinauiesann gUuuulunisusineamnsluilaqiiusiasuds funan uay
mmLi'ﬁusl,umiﬁfﬁ@mimhﬂ A Whune eI MNE1I89ALEDY (ANEANT. 2550)

wines Wuauseungazdusndaulungutlsznuiluamsudnlasanizaunilsuanainid fegan
Auludneaizaun i idn And auntl wie wass usu nsdissiedeansivasinalszma uaznisludnm
Tusinauwauaasgnuaiugn e luadenow Wudewnedrdgunsiiuinesdinmeaunsluliesing 3eaw
Tnelugusia o) ssinafinnsdewiuiunenduetne lidnasiudsenuduamamdn ammnedne wiselddu
veenvesdnyluleniasing (‘Em\immamuﬁﬁ@mﬁmmi SMEs : ANAS 108 9304, 2548)

Tuilaqiiuannstdnifagliunumseaulnaniniu ilesainaiunsoneuanesiuiigiem luilaqiiu
Ay A e , Ay oa [y o o a =2 o @ ~ Y o X A
nrausLLINALNA kar it inadesdsenedntiu annutianamnsnedidagUiuun [uiaa iesann
ARaNLTRT InALALEeI8MNINedITAgU AR TAameag lunusinnlafsuiuaimsdssinnau - lisies
@eanluniswsanemsuaniin Aannuazaanand warlfdennanuaiesatnd sanredaiuaing
A @ ¥ a v a < o g o o o ' o=l ' ' = 53
mvldlduwgnsos nansangsiaensnddaglilaatiuiidnsnissenasieg lunusinesngsiaiiiog wsif
Hnsugeduiugannn Tnaaniznisuasduluinuussqine samnfuar AN NLDINARA DT 997NN

o yae A B T 4.
ARl WausnneuauesngAnssudsinanias il aclIdunau wu Wedusinaviusnaulanaaiy
quNNeUNENINENIN UesanfUsznauniefiAnAuaInnndniagUnlifidounasaessgsa nisviuunld
rpauivagunn Ineanizlaain s (guiidandnsine. 2548)
- ae e Aae o Ay @ aeda o o

131 Ingenungnn ain AusEnudegndszmeyiu duSimnudnduindssnmiuines uazauney
alaaryly Wiesemululszmalnaidesui 26 nangAN A.A. 1984 wazHAm a1l 1a16 \unssunnsgdnng
TnejreeLiem aariarestsum ngenuniA $1ia feati 1126/2 89199710 2 1415 a9 1503 -1504 nuu
wasFAn v usainnedu LWATITIMA NTUNNENIUAT 10400 uaz Hananluiese faifi1u Yamazaki
48 4111, 511 Sunroyal 3 @11, 511 Saint Etoile 19 @191, 11 Sunmulin 1 @191, 511 Yamazaki Express



ANIANTINHATWIZABNINAT 33

4 8111, 1% Chez Recamier 4 4111 WAz 51U Yamazaki Boulanchurechol 2 #1211
U3Em IHAtunsnandudiuings dssinnsng o) i An aunils ani uae susaladidu s

&

Jle

‘VN‘LJ. 131N m’l‘wm'mmﬂmluﬂﬂimﬂ'mmwﬂummm@Lumwa@mummmmmmmmmw munlasanng

s

@uﬂﬂﬁ?ﬁﬁﬁﬁ\’i ] 2 11U ﬂ@NLGﬂu‘ﬂi‘Z\] LL@”U?HV]l@NﬂW?ﬂ?U&]Q Lﬂnummﬂu’luﬂ?”mﬂmﬂu LL@"@\W]HLLUUH’W?

a

Ui‘ﬂ’ﬁ"ﬂmﬂ’]iﬁ‘quiﬁ]ﬂLL‘].I?‘LWﬂuLﬂi"ﬂyLMQﬂ@“’ﬂ@mﬂm%’ﬂu’mﬁ VNLL‘]_Ii“]:Wl flal@iinnadu Lﬂ@ﬂmmwmumﬂ

¥

A o vl o o X Ao a A A o )
AUALL Lﬂ’ﬂﬁ‘gﬂLLU‘UiﬂNIﬂNﬂquﬂ@@ ANEIENTULS LL@zﬂ'ﬂLﬂuﬁ\qﬁl LLﬁ‘ﬂluh;ﬁ‘ﬂ@LU Lﬂ’aﬁ‘iuﬂﬁ‘zlﬂﬂ ﬁi‘ﬂﬂ NUINITANLLEIN

)

©

Fungnguewnsiaun g
a o I A a Ay A | o o =< =K @ Ay o
uanAneliuinesresenungnn lulsemeyu dedluuusuddusuuil Tadunianiuetaunsvane

a

131 8NN A6 ﬂﬂﬁJLﬂ?’ﬂﬂWﬂiﬂﬂ\iﬂﬁ‘”LV}ﬂﬁﬂﬂ ] ANNITU WA L"’]]EI GAGMEGRNN bL[fl'Vi']“L‘l wazlulszin ﬁi‘ﬂﬂ
mwwimammmn Lﬂuﬁa‘mmmm ?WQUW?LNHNV]W’I@Q‘HH"IE[Fl"JLL@JL@T]JF’]’NN‘HEINLﬂu@ﬂ’NﬁJ’m

o

ﬁ@@ﬂuﬁi‘ﬂ@ b1l Lﬂ@ﬁ‘Li‘N Lﬂumg@ﬂ bR vﬁﬂmumnmuhm Axlng E{‘LI?T,ﬂ planFulsniuwlugag L'JZ\]’WI \TLILAY

q
2

a B o & v Ao aal a PN X \ oV
Hesmanaulifluaen Taqiiu ¥ neeungfdinisagnsfanisiiannau udnatlsynauniseialadiu
Piwalaninin  mazluwsasiuntiiaslaananaiuanfneiiy anadiadn1annilade ZaudnfanALanFA

o
a

fu wazluilaqiiugsianesFui{uasdwinninay M liusinainiaaanuInau Hedn19uiEm
Ineenanani aniuRansundhueaifiou 30 TaTenalssasiagimun fimnzauiugpaie luilaqiu
fRduRauaulafasinmiladudautlszaamisnisnanniduasentsiaaulaTanansneiuines
Yamazaki Tuﬂi:mﬂ”lmmLW@mmuMmuqummmmisn@LL@xﬁ@wmuﬂsxmwwmimmmmmmm'amaé
o a d’l Y a d‘ o & 4 ¥ 1 ¥ Y a
snaulagevasisiname Usylamilunslfunagnsnienisnanaliaenrdassaninuseinisaesdising

Ipeintladedoudszannianisnatannlsenaslunis@nen

L4 aa
aUnsaluazlaanng
NMINIUUATUIATBINGNFRatNY 1HasanTinsuauounulueuseslsyains §adeasldinnet

al
| '

natii linsuauaLedlszaing (Infinite Population) lunsmnuuangusnatinsainnisquanateiiAiAaN
deduFenar 95 NrcAUlaA1ATYNINANA 0.05 AMuIUNIRIRTEINgNAaetalatldqns Cochran
(faen. 2549 : 74) Fail

gas o = PA-PIZ°
E-
Wa UNY TUAFADENS
p uwnu dndonaedtlszanaNgidunnasgu 0.50
z wnu sEAUAMMTaTUNERAuR WAL Z HANwindL 1.96 Niszdiu

ANNITRNY FREIAT 95 (3¥F1L 0.05)
E N1 ANANEANAIAGAATIATY = 0.05

o oA v A o ' i P v PN v ¥
muwmmmm@mwmmmim AR 384.16 RIDELIN LNDAAAINARNALARR VANIRHARNINER \ﬂ,‘ﬁﬂQN

al

AIBLNYINUNA 400 AL



34 NNIANTINHATNIZABNLNAN

v v
o a A

Lﬂ?ﬁlmﬁ@ﬁiﬂﬂunmﬁm‘qumuiﬂwLﬁ@mﬁ@“ﬂm\m AR LULABLNN (questionnaire) faFetuann
N1799UIIHUUIAANIING 1) lenansuazAdeiiaadas WnnaFaduAranluiuuaesuaiung Anssng
U?TmLﬁmﬁquﬁﬂﬁumi@@ﬂ%@Lum@?mm@ﬁ‘ﬂnmmn@?%u Yamazaki TAANPUNNNUIUAT NAADL
AT (reliability) saairsedialng 4N A AN L AnEsnrnTesAsauTA (Cronbachs’ alpha coefficient)
mnma“wmmuﬁumjmtﬁ@ﬁiﬁi‘lﬁnz\jmﬁq@mﬂummngq WnaLAS St 30 AldAnANAE RN 0.948
nsfnnassiudunuaeunsesnidu 3 dow fail

gl 1 %aﬂ@ﬁfﬂﬂm@mﬁﬁummﬁ SNTuANUAINANAINE e fasa daue lugtuuumnies
Usznaunianssaidaya

douii 2 %’@H@Lﬁﬂqﬁquﬁﬂﬁumi%@m’ﬁmﬁmwﬂum@?‘lummnqqmwwmm UINIANUAINIAIAINN
3 mAnfenaz daue lugtluuumsedsznaunisnesniundeya

douft 3 Tlademamsmaneiiiiuasenndentenanfnmiuings wAiads zﬁ'qmﬁmmummﬁm
UATITALANNAATY gesmssindnlaresiiadaainAnziLais

miﬁwummmuuuzﬁﬁﬁumma‘hﬁmmmﬂ@ﬁﬂﬁﬁmmrﬁhLfaﬁlwmmmz%"nﬁﬂﬂmma‘ﬁm‘ﬁu% Tagl
wiaeanii 5 9YFU (ANaNT B19DaN995mil. 2543) ﬁ\‘i‘ﬁ

ANAATYIBINIIRARUlANNTIgA HA1 5 AzLU
ANNANATYTRINTARARUANN A 4 Azuuu
ANANATYIRINT9FIRAUTALUNANS A1 3 AzLuu
ANAIATYIRNNTIRnAU AR A1 2 AzUuu
AnadnATyIRINsRnALlaTieniie A1 1 AzLu

L q

ngudlamnuuNisAeas lF A NN T UAAT T AN (class interval) AB

5 L. Y AZLUUGIAR — AZUUURIEA
ANMNNINLBIAALAUATNIATY =

o

RNUIURUATNNATU

o

PAINTUANNNTDN U UATLILAMN AR LA TGt

PZULLIANIZIIS 1.00 - 1.80 WNNEe sALAINAD ”fgmmmiﬁmau%%@ﬁ@ﬁﬁqm

ALULRAESTMINg 1.81-2.60 MUY T2ALAINNAN Vmwﬂ@dﬂﬁiﬁmau%%‘ﬂﬁ‘ﬂﬂ

AULURALTZIIN 2.61-3.40 nunEle 2eAUANNED ”mmmmsﬁmau%%@ﬂmnmq

AUULAAETZIINg 3.41-4.20 WNEDN T2AUANATAT wmmmsﬁmau%%@mn

AZULLAAH TN 4.21-5.00 NN SZAUANNENAT men"mﬁmau%%@mﬂﬁzgm
NANI5IAY

1. Tagaanwaznelszansamans
=2 1 Y a ] 3% 3| a dl A | o
Hann9AnE wuadn fuslnadeuluaifenay 67.00 umandia dounwdedumwaeis Ingdiuauuin
NgnFeray 43.75 Ha1g9dne 21-30 U sesasnnienas 22.75 Hongsendns 31-41 1 anununnigniesas
47.25 Faruaugnndnlunsaunia 3-4 AU 7890901A UNNY1 5 AL Faaas 34.25 daulun Fesas 60.80 szAL
nsAneaefluseAtBoyoss sesasnnFanas 17.80 sziudsanAnmaaulangiive Uoa. andinaesdusing



ANIANTINHATWIZABNINAT 35

AuUNNTgATaEaz 36.80 LUNINULEEN sevaannFasar 28.80 WuinFauiindne saldiednsaiphou
wesfjL3lnAdaunnFeaay 58.00 aglusziu Weandd 20,000 Uw sesasnnFanay 18.00 H3elé 20,001-
25,000 U (Table 1)

Table 1 General data of sample groups.

Personal data Amount Percentage
Gender Male 132 33.00
Female 286 67.00
Age Less than 20 years old 83 20.75
21-30 years old 175 43.75
31-40 years old 91 22.75
41-50 years old 39 9.75
51-60 years old 9 2.25
More than 60 years old 3 0.75
Household member 1-2 persons 74 18.50
3-4 persons 189 47.25
More than 5 persons 137 34.25
Education Primary school 9 2.20
Junior high school 37 9.20
Diploma 71 17.80
Bachelor's degree 243 60.80
Post-graduate degree 40 10.00
Occupation Public servant 40 10.00
Employee 147 36.80
Student 115 28.80
Housewife 5 1.20
Private business 41 10.20
Labor 26 6.50
Seller 13 3.20

Other 13 3.20
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Table 1 (continued)

Personal data Amount Percentage
Monthly income Less than 20,000 Bahts 232 58.00
20,001-25,000 Bahts 72 18.00
25,001-30,000 Bahts 37 9.20
30,001-35,000 Bahts 17 4.2
More than 35,000 Bahts 42 10.50

2. fladagrutlszaumenisaaafisinaranssadulatananinuviiuinged Yamazaki

MR ATUS A ud ST AU enNsRana REANLANTLE S Tuns e sl Ay
Fuius Tnedd anduiusaaailasdu (pearson product moment coefficant of correlation) wudn tladeigais
sz gamnennInalARTIANFLE @ﬂmﬁﬁmﬁ’wﬁmmmaﬁﬁ?zﬁu 0.01 loun ladadusiAmunzaniy
AUNTNRLAT (P )ﬂ‘uﬁmﬂmummmmvmmuﬂ?mm( P ) (r=0.808) fladasuiinisuaudauanliiiugnan
) nuﬂ@@ﬂmuumi@miﬂﬁmu " zqmmmuﬂlmnmmmqm (P,) (r=0.703) tlaqe AN UNTINeLLENTE
mmmmm@ﬂ( BT ladaifinuniineu Anyseduiug 7 7in Anpan e ( P (r=0.717) tlaqefuniing

mﬂmmsmlmmLLuymmﬂfmu@um P.) AutlaqeA1UNTINaL uuuwmwuﬁ 75 waalwsy (P "
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(Table 2)
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gmﬁmﬂ?ﬁmﬁﬂuﬁu%‘mﬁ'u ) vmL@'wmwmmmwmfmvmnﬂumimm ) N3LENTgNAHAIN
30159 (P ) WAz NIIN U N Y AN 7in waanlwgnz (P 2 Tmammﬂamw&wﬁuﬁuﬁwmm (Multiple
R) Wiy .654 Andsz@nsninlunisinung (R square) | Lmn‘u 428 MHNEDN ALUNINNARA DAL IATR (P)
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NNNNTAATA ‘vmmmﬁmwuﬁmm”mumwmmmmmmmau’lﬁ‘mmamnmwummmu Yamazaki Twam
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Table 2 This table shows the relationship of the marketing mix.

Cornelation

Pl P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P12 P13 P14 P15 P16 P17 P18 P19 P20

P1 Pearson Correlation 1| .348"| .221"]| .373"] .270"| .564"| .262"] .439"| .458"] .236"| .206"| .376"| .368"] .422"| .340"| .285"] .366"| .325"| .418"| .268"
Sig. (2-tailed) 0.000] 0.000] 0.000] 0.000| 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000| 0.000] 0.000] 0.000] 0.000| 0.000| 0.000

N 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400

P2 Pearson Correlation .348" 1] .443"] .395"| .333"| .297"| .315"] .232"| .293"] .289"| .194"| .290"]| .310"] .324"| .187"| .229"] .220"| .204"| .247"| .216"
Sig. (2-tailed) 0.000 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000| 0.000] 0.000] 0.000] 0.000] 0.000| 0.000] 0.000] 0.000] 0.000| 0.000

N 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400

P3 Pearson Correlation 221" 443" 1] .518"] .583"] .268"] .371"] .102"] .142"] .320"| .203"| .242"]| .263"]| .297"| .230"| .284"| .246"| .203"| .171"| .203"
Sig. (2-tailed) 0.000| 0.000 0.000| 0.000] 0.000]| 0.000| 0.000] 0.000] 0.000] 0.000| 0.000] 0.000] 0.000] 0.000] 0.000| 0.000] 0.000| 0.000] 0.000

N 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400

P4 Pearson Correlation .373"] .395"] .518" 1] .482"] .415"] .486"] .315"] .348"] .427"| .346"| .308"| .407"| .445"] .376"| .416"| .388"| .428"| .400"| .331"
Sig. (2-tailed) 0.000| 0.000} 0.000 0.000] 0.000] 0.000] 0.000| 0.000] 0.000| 0.000] 0.000] 0.000] 0.000| 0.000] 0.000] 0.000| 0.000| 0.000| 0.000

N 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400

P5  Pearson Correlation .270"| .333"| .583"| .482" 1] .368"| .412"] .224"| .282"| .345"| .226"| .332"| .297"| .340"| .219"| .270"] .282"| .253"| .259"| .247"

Sig. (2-tailed) 0.000] 0.000] 0.000] 0.000 0.000] 0.000] 0.000} 0.000} 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000] 0.000
N 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400

P6  Pearson Correlation .546"| .297"| .268"| .415"] .368" 1] .314"| .444"] .472"| .317"| .208"| .365"| .452"] .415"] .328"| .286"| .420"] .343"| .431"| .235"

Sig. (2-tailed) 0.000] 0.000] 0.000] 0.000| 0.000] 0.000] 0.000] 0.000] 0.000| 0.000| 0.000| 0.000] 0.000] 0.000] 0.000| 0.000] 0.000] 0.000] 0.000| 0.000

N 400 400] 0.000 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400

P7  Pearson Correlation 262" .315"| .371"| .486"| .412"] .341" 1] .302") .341"| .361"| .384"| .310"| .377"]| .445"] .407"| .441"| .398"] .418"| .411"| .288"

Sig. (2-tailed) 0.000] 0.000] 0.000] 0.000| 0.000] 0.000] 0.000] 0.000| 0.000| 0.000| 0.000| 0.000] 0.000] 0.000] 0.000| 0.000] 0.000] 0.000]| 0.000| 0.000

N 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400

P8  Pearson Correlation 439" 232" (102" 315" .224"| .444"] .302" 1] .808"| .465"| .413"| .409"] .389"] .389"] .475"] .356"] .402"] .387"| .481"| .351"
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(Table 3)

Table 3 Enter multiple regression analysis result of factors affecting on the export revenue.

Variable B Std.Error  Beta t Sig.
(Constant) 0.563 0.238 2366  0.018
1. Quality product and taste. (P1) 0.147 0.051 0.145 2.862 0.004*
2. Variety of product. (PQ) 0.005 0.045 0.005 0.109 0.913
3. The brand is recognized. (P3) 0.087 0.047 0.100 1.873 0.062
4. Develop new product to market. (P4) 0.075 0.049 0.082 1.526 0.128
5. Reputation of the product is acceptable. (Ps) 0.054 0.046 0.061 1.171 0.243
6. Product is fresh. (PG) -0.003 0.054 -0.003 -0.050 0.960
7. Nice packaging. (P7) 0.067 0.039 0.086 1.728  0.085
8. Appropriate price for product qulity. (PS) 0.050 0.046 0.055 1.074 0.284
10.Cheaper price for product quantity. (Pm) 0.095 0.046 0.115 2.060  0.040*

11.Discount of bakery product on sometime. (PM) -0.230 0.039 -0.032 -0.584 0.559

12.The location is convenient. (PQ) 0.086 0.042 0.105 2.033 0.043*
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Table 3 (continued)

Variable B Std.Error  Beta t Sig.
13.Customer service is speedy. (Pm) -0.117 0.049 -0.146 -2.385 0.018*
14.Modern shop decoration. (PM) 0.095 0.050 0.110 1.893 0.059
16.Promotion collection stamp sale (Pw) -0.013 0.039 -0.017 -0.320 0.749
18.Ability of sales person to provide product 0.021 0.047 0.026  0.439 0.661
information. (Pm)
19.Staff performance. (P19) 0.180 0.050 0.228 3.599 0.000**

20.Introduction of new product by test sample. (Pm) 0.036 0.036 0.050  0.995 0.321
Note :"**p<0.01,*p<0.05

Multiple R =0.654 F =16.799
Multiple R® =0.428 Sig. F =0.000
Adjusted R =0.402
SE =0.511
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Abstract

The objectives of this research were to analyze the strengths, weaknesses, opportunities, and
threats of egg business; and to develop production and marketing strategies for egg business. This was
qualitative research. Primary and secondary data were collected. Primary data came from in-depth interviews
and focus group discussions. Secondary data were from academic information from various sources. The
data analysis was typological analysis, SWOT analysis, and TOWS matrix.

The results showed that SWOT analysis found that the important strength, weakness, opportunity
and threat were farm location in an Agricultural Economics Zone, high cost of production, increasing of
egg consumption according to population and fluctuation of egg prices, respectively. The recommended
strategies for the egg business are: improvement of production following GAP standard, establishment of
a warning system, research and development of egg products, establishment of a fund for developing the
egg business, reengineering of the Egg Board structure and role, producer registration, and promotion of

egg consumption.

Keywords: production strategies, marketing strategies, egg business
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Effect of Seed Coating with Rhodamine B on Seed Quality and Fluorescence for
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Abstract

Seeds coated with fluorescent compound is an alternative method for identity and providing
securing for the high value seeds. The objective of this experiment was examined seeds coating of
rhodamine B fluoresceting on seed and seedling of tomato. The experiment was conducted at Seed
Technology Section of Seed Processing Plant, Faculty of Agriculture, and tested detection of the
fluorescence on the seed at Central Laboratory, Faculty of Technology Khon Kaen University. Seed
coating substance were prepared by using 5% of Polyvinylpyrrolidone (K30) as a polymer. After that,
rhodamine B was added at four different label rates: 0.125, 0.150, 0.175 and 0.200% per 100 ml of polymer

solution subsequently, tomato seeds were coated used of the Centric Coater, Model SKK 10. After coating
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process, the coated seeds were divided into 2 parts. The first part was evaluated and detected for
fluorescence on seeds and the 14-days seedlings of tomato using hand-UV (Model UVGL-58; A=365 nm.)
and Spectrophotometer. The second part was evaluated seed quality after coating. The results showed
that the coated seeds with rhodamine B had orange fluorescence light both on seeds and the 14-days
seedlings. Additionally,the coated seed with rhodamine B had no effects on seed germination and vigor
when tested under laboratory and greenhouse conditions. The conclusion of this experiment is rhodamine
B can be used as seed coating substance for identity of tomato seeds. In addition, it can be detected the

fluorescent of rhodarmine B on the seedlings.

Keywords: tomato seedling, fluorescent, rhodamine B, anti-counterfeiting
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Table1 Effects of seed coat substance with the different concentrations of rhodamine B on seed

germination and germination index tested under laboratory and greenhouse conditions after

coating.
Germination (%)" Germination index
Coating substance Laboratory Greenhouse Laboratory Greenhouse

T0 98 98 15.2 15.0
T1 98 99 14.7 14.7
T2 98 97 14.6 14.4
T3 98 98 15.1 15.5
T4 98 97 15.2 15.6
T5 97 97 14.6 14.9
F-test ns ns ns ns
C.V. (%) 1.51 1.13 5.9 29

ns = non statistical significant difference Transform data by arcsine before statistical analysis
TO: control, T1: Coating substance, T2-T5 Coating substance added with 00.125, 0.150, 0.175 and 0.200 gram rhodamine
B, respectively

"Data were transformed by arcsine

Table 2 Effects of seed coat substance with the different concentrations of rhodamine B on seed
germination and germination index tested under laboratory and greenhouse conditions after

accelerated aging.

Germination (%)" Germination index
Coating substance
Laboratory Greenhouse Laboratory Greenhouse
TO 83 80 10.56 10.58
T 81 82 10.54 10.32
T2 82 81 10.30 10.66
T3 82 82 10.53 10.38
T4 82 80 10.45 10.65
T5 83 80 10.63 10.42
F-test ns ns ns ns
C.V. (%) 1.70 1.28 2.97 2.56

ns = non statistical significant difference

Transform data by arcsine before statistical analysis

TO: control, T1: Coating substance, T2-T5 Coating substance added with 00.125, 0.150, 0.175 and 0.200 gram rhodamine
B, respectively

" Data were transformed by arcsine
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Figure 1 Visible fluorescence viewed under long-UV light of non-aged. (A). Seedling fluorescence viewed

under long-UV light of non-aged. (B) Fluorescence emission spectra from a Spectrophotometer
of non-aged. (C) Visible fluorescence viewed under long-UV light after accelerated aging.
(D) Seedling fluorescence viewed under long-UV light after accelerated aging. (E) Fluorescence
emission spectra from a spectrophotometer after accelerated aging (F) of coated Tomato seeds.
T0, T1, T2, T3, T4 and T5 correspond to rhodamine B in the coating formulation at 0, 0.125,
0.150, 0.175 and 0.2 respectively;

dgUnan1snaaas
NIARBLINAANUEIINTUANTFE9UES rhodamine B TilKasaANIENUAZANNUITILINIBUNAR
Wuﬁml,%Lmﬂ%ﬂummwﬁmﬂﬁﬁﬁmm@mm‘wﬁ@uwmm LmzﬁmiﬁmLmemﬁuﬂfo’ﬁﬁmq 14 FUna
Ugn amnsanmmaaaunisdesuasingldintesanauasdnamlalawmaiinaiueanau 365 wiluwas uas
1394 Spectrophotometer ﬁmﬁummﬁluﬂ?:ﬁu 450 W Tuumg a1ungnaieanniuenanealliiumwan
Wuguz@amalswazamnsnin W I lwdswntiaesialy



58 NNIANTINHATNIZABNLNAN

naaAnssusenA
TirumuativayulunisAnmn Ysygnn waznisiniddaann TsansimAnaniiensiseuaz
W AMMFuN1AGAAIUNITH (NUI-RC) AmndniinauimmanenAaaiuazinalulatuieang uazue1oua
Tr99utl5utlgean minaniug N1AYTINTAARSUATNINEININITINEAT ADZINHATANART NUANENAY
YUY ﬁiﬁmmwmmxﬁmmuﬁ' uazgunsailunismianimaaes

LANA15D19DY

TFuniAg 18790 eyl A3. 2557, naiAReLAATUE e ANaTIaNAL Rhodamine-B faN13 T uaquazAunINNER
AufuzADMANNAN. UNUNEAS 42 AUy 1,

YoyH A3 waznsfion Aunzag. 2556. Anwnisaieaismdeuniua1sFeuatrianun N aiuiuzdiema. nsdssgadennig
NAAWLENTUWITR ASaTt 10 i 111-117 §ufl 20-24 NOHN1AN 2556 14 184UsH Hansa JB Hotel, Saninasaan.

WAt 811, Wi Bswadeidnt uasynil . 255. mandeudadaslsiunaiuseiendneaiiazgninmwaeaudaiuguninen
gNUAN. N3UsENATININAARUTNTUNITA pSai 10 wih 46-54.

ANANNNIANNAANUS INE. 2555, TemsA1ansyunnIIAgaaInIsiininiugll 2554 ganudniugiode. ﬁuﬁu%@sﬂmﬁ'@
4 un?Ad 2557 AN http://www.thannews.th.com/index.phpoption=com_content&view=article&id=51753:2554-&
catid=171:pr&ltemid=512.

Almeida, C de., Rocha, C.D.R. and Razera, L.F. 2005. Polymer coating, germination and vigor of broccoli seed. [Online].
Available at: http://www.scielo.br/scielo.php. cited Dec 15,2005.

Cai, Y.L. 2009. Several new anti-counterfeiting technologies for packaging. Shanghai Packaging 2: 40-41.

Gao, H. and Zhou, R. 2005. The development trend of seed anti-counterfeiting packaging. Seed World 9: 6-7.

Guan, Y., Hu, J., Li, Y., Ma, W. and Zheng, Y. 2011. A new anti-counterfeiting method: fluorescent labeling by safranine T
in tobacco seed. Acta Phys. Plant 33: 1271-1276.

Guan, Y., Wang, J., Hu, J., Li, Y., Ma, W., Hu, W. and Zhu, S. 2013. Pathway to keep seedsecurity: the application of fluo-
rescent to identify true and fake pelleted seed in tobacco. Ind. Crop Prod. 45, 367-372.

Hapner, S.J.and Hapner, K.D. 1978. Rhosamine immune his to fluorescence applied to plant tissue. J Histochem Cytochem
26:478-482.

Remya, N.A.C., Poulose Y.N., Yasuhiko, Y.T.M.D. and Sakthi, K. 2011. Uptake of FITC labeled silica nanoparticles and quantum
dots by rice seedlings: Effects on seed germination and their potential as biolabels for plants J. Fluoresc. 21: 2057-2068.

Sellei, J. 194. Further growth experiments with fluorescent dyes. Growth 5: 27-52.

Shi, Y.X., Hareland, G.A. and Appolonia, B.L.D. 2001. The use of fluorescent dye to study the movement of water into wheat
kernels. J Zhengzhou Institute of Technol 22:17-20

Tian, Y., Wang, Q., Hu, J., Wang J. and Guan Y. 2013. Application of fluorescent dyes for falsification-preventing of pea
seeds (Pisum sativum L). Australian Journal of Crop Science 7(1): 147-151.

Tian Y.B., Zhan, L., Fei, H., Yajing, G., Shuijin, Z. and Jin, H. (2014) A novel anti-counterfeiting method: Application and
decompositionof RB for broad bean seeds (Vicia faba L.) Industrial Crops and Products 61: 278-283

Wang, Z.H. 2009. Anti-counterfeiting technologies grow by leaps and bounds in the market. Print Today 2: 76-79.

Waser, N.M. and Price, M.V.1982. A comparison of pollen and fluorescent dye carryover by natural pollinators of Ipomopsis
aggregata (Polemoniaceae). Ecology 63: 1168-1172

Wu, F.S. 1987. Localization of mitochondria in plant cells by vital staining with rhodamine 123. Planta 171: 346-357.

Wu, P., Song, C.H.and Zheng, X.Y. 2007. An advanced seed anti-counterfeiting technology and its application prospects.
Vegetables 11: 34-35.

Zhang, YM., Sun, WY. and Xu, M. 2007. The application of anticounterfeiting packaging to seed industry. China Seed Ind
11:16-17



FANTNBATNIZABNNAT 2559 : 34 (2) : 59-66
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The Need in Production Knowledge of GAP Thai Jasmine Rice of Farmers

in Thungsumrith, Phimai District, Nakhon Ratchasima Province
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Abstract
The objectives of this research were to study: 1) the baseline information of farmers, 2) the
socio-economics of farmers, 3) the media exposure of agricultural knowledge of farmers, and 4) the need
in production knowledge of GAP Thai jasmine rice of farmers in Thungsumrith, Phimai district, Nakhon
Ratchasima province. The samples were 193 farmers who joined development project of Thai Jasmine
Rice in Thungsumrith, Phimai District, Nakhon ratchasima. The data was collected by using interview

schedule statistical and analysis were frequency, percentage, mean, standard deviation (S.D.), maximum
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and minimum. The result of the study revealed that the majority of the farmers were female, the average
age was 54.67 years old, educational was elementary school or lower, the household members was
mostly 5-6 persons, Thai jasmine rice cultivation average experience was 14.93 years , the average of Thai
Jasmine Rice planting area was 25.75 rais/family, on farm labor were 6-32 persons. An average of total
expenses was around 2,106.65 Bath/rai/season and revenue was 4,247.94 Bath/rai/season. Most of
farmers getinformations in agricultural knowledge from extension officer 57.5% and leader in community
34.7%. Through media by television 60.6% and academic journal 18.1%, lastly by activity media mostly
by meeting 37.8% and training 29.0%. The studied result showed that overall farmers need knowledge of
GAP Thai Jasmine Rice in moderate level. The need knowledge of water resource, planting area, chemical,
pre-harvest, post-harvest, transportation and paddy compilation in the moderate level. For the data

collection was in the high level.

Keywords: Thai jasmine rice, GAP, nakhon ratchasima, farmer
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Table 1 Mean (), Standard deviation (S.D.) and level of needed knowledge in GAP of Thai jasmin rice

production of farmers in Thungsumrith, Phimai district,nakhon ratchasima province.

GAP of Thai jasmine rice Level of need knowledge Need knowledge
production knowledge Low Moderate  High X SD. Level
1. Water resource 29 65 90 2.33 0.771 Moderate
2. Planting area 47 61 85 214 0.805 Moderate
3. Chemical with agriculture 41 70 82 215 0.772 Moderate
4. Pre-harvest 37 73 83 2.22 0.754 Moderate
5. Harvest and post-harvest 4 68 81 2.16 0.784 Moderate
6. Transportation and paddy 32 91 70 2.18 0.702 Moderate
compilation
7. Data collection 21 58 114 2.51 0.685 High
Grand mean 2.22 0.697 Moderate
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lalian fansnsomulugninziien pH 2 - 3 uansdoyluanasisinderihAraadadu 1% Tdnnndn 60%
felauiRresisluleinidesduimnzanlunmlssnddiund dellslule-Anlundasneiideninaeldl
Fnddty - msdnden nmsdnuen wuafidauaain Tsluledin nandnusitentn

Abstract

The aims of this study were preliminary screen and select for preliminary property of potential
probiotic lactic acid bacteria (LAB) isolated from fermented meat products. The LABs were isolated from
fermented meat products 42 samples such as pork Nham, chicken Nham, beef Nham and fermented
sausages that in Bangkok ’s local markets. Among 325 LAB isolates obtained, 237 isolates (72.92%) and
17 isolates (5.23 %) showed excellent and well growth rate, respectively. The antibacterial activity of LABs
against 4 pathogenic bacteria namely, Staphylococcus aureus, Listeria monocytogenes, Salmonella
Typhimurium and Escherichia coli, was detected by agar spot test. The growth of all pathogens was
inhibited by 26 LAB isolates (10.24%). In acid condition at pH 3 and 4, the 3 and 26 LAB isolates survived
in range of 10" - 10° and 10" — 10" cfu/ml, respectively. However, all LAB isolates tolerated and grew in 0.3,
0.6 and 1% bile salt conditions. The 8 LAB isolates tolerated at pH 2-3 condition and grew more than 60%
in 1% bile salt condition that are preliminary probiotic property. These LABs are suitable probiotic culture

for application in fermented meat products.

Keywords: selection, screening, lactic acid bacteria, probiotic, fermented meat products

1 medrnalulagnianandnduavlszas anzmatulatinisnuees antunalulagdnszasuinddrnmunsaianssly
NFAUNNY 10520
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o o

AU

Tuslulesin (probiotic) Hluqauvsdnisslamiagunindaniavesnystiuasdnd Gatoafuauns

o38N IndeN uszuumaRua g Tnadoatlasiuldliqaunzdnalsnenaduimnizfnuisanld uas
o P o o o A o N9y wa o TR o a o =
At sfundnai liidayanlddnay arnanimsenannaslainisientlslulesnunldluntsinmiize
o - o = aa A Ao o Y ,
UInIaNNITRNAL Lazansziunaaanaealuden InauupnFallslulafinid Aty léun Bifidobacterium
spp. uaz Lactobacillus spp. sn\‘r-m@ﬂslun@mLmﬂmimmmmn WuwueiFawnsuuanliafreade flansosdy
viautna iisedu uaznax e ziuilugesnn ?‘ﬂ‘i’]ﬂ@x’iL‘ﬁ@@L‘JJ@%I“LALL‘]J@QVL‘JJGHNMLL’J@@@N ANHITONUNTA
Vme Erkkila and Pet&ja, 2000) mumﬂLL‘l_IﬂVILﬁ‘fJLL@ﬂmﬂm@dmi‘mmﬂmmmﬂu@ﬂ (microaerophile) WAL
mmwumwimmmffmmﬁmm‘umimm Shnuluennavsinaes iy e wumin fnaeq uazilan
win TnefunumdnAny lunszuauniaven wu nsuannsaauizeni liatauilunsa-ane (oH) Tunansiost
anas nsuan lalasiawitlefeanlas wazuuamedlafudiadudiniaaiyaasuuaiGanalsaanmsiduiie
wazudn lnazifauanslinausa (Ammor et al., 2006) TuilaqiiugiinaliaudrAtysaganimuazaaa
Uaaadsninty setiunisuuanBaianinitanimaudullslulefnlunssuqunisuanuanineiile
winAastadEINnszuIuNIuin dudiniaasyresuuanzanalsaammaiuienealwiausnfudnghu
TpenwuaNBanfantimldslulefnfeeldansaenuseani1az lunszuaunimdn nuAaANNuNA-AY LAy
A ¥ A=y o A aa a a o - X o ° v o o X a

naata AldinisdndenuuaBauaninanuandusilieudn uazihandszandldiiunddallslulesin
Tunansuaililedng (Leroy et al., 2006) AetiunsAnmniaIddnglscasAiianisfnuanuazAn@aenuuAfiss
wanAnnRantifAmilullsluTafndesfuanuaaiusiiteudnnarmirelunainanlungamnumiung

ainsaluazdsnig

1. MsAPRENLUATISELARRNAINNARA AL

NIARLENULATITEUARRNANEARSTW Lﬁwﬂnﬁmﬁuﬁﬁmﬂwhﬂ@q WIWNIUAT AU 42 Fpei
Iun wnsuy LLMHN?IJIIWNHN“ winsile winsnEuln ualdnsenasnu Inenafususfietanaangn
TUNPIMNHMILAT NNIARLENULLATIZELAARNAINGENNIUDY Murray et al. (1994) uaz Axelsson (1993)
Tnedamangnemsiifuaesds 25 nfu aslussazanssninaeduduiinnududu 0.85% 1Bunms 225
LaAaMT streak plate UWA111T de man Rogosa and Sharp (MRS) agar Lmemmymmmamqmmma
Reansaulfszfininuideansfimanzas aanti pour plate Fagivnsideaide MRS ‘um@mmu 37 89N
waFes Wiuaan 18 - 24 Galus Aadenialaiiidiawe gﬂmmmmmmnmqnu AIRgaLaNTRLLANEY
LapRnitesdlaennsdas@unsy AIINABLANHIUEN WAL MANEN1Ras uaznsaFaeulainznziaa
antufusnE AT Bauananfiean g e aman MRS Atin1aiinansazans glycerol Anud
Hugeing 20% fignivni -20 asenitaFa et le lnaniiiauAduwuaiiGeuaninideillAnmaana
anunsnluniaasoysiall
2. NM9ILATIEZNAN pH URINARAUR

N199LAINZIAN pH ﬁn@\mamﬁmeﬁlﬁwﬁn Inefmuladianns AOAC. (1984) %ﬁﬁmﬂ'ﬁwﬁmﬁmwﬂﬁ’h
WN9IUIL 10 N3N HANTNNEY 10 Tadans thidesessitlnii (Stomacher Bag Mixer 400 model VW,
France) MnN139maAN pH LRNHRAR T B e pH Mettler Toledo 320 (Mettler Toledo, Greifensee,
Switzerland) waziiuiinAn pH m@qmamﬁm%lﬁwﬁﬂﬁmq
3. NSAATIZRANNAINITO IUNIFLAYUDILLATIZAUAARN
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nsezANgnnTalunN eI IeLL AN FALAARNAALLAIAINTENT199 NAN LATATLE
(2557) InetnauuafiGauaniinildannnisdnuenlue b e mas MRS ﬂuﬁfqmmﬁ 37 avAn AT A
Wwaan 18 dalug mﬂﬁuv‘hmﬁmmim?mé’qmLﬂ?'m Spectrophotometer (Shimadzu model
UV — 1601, Japan) fimanenanan 600 wnlumas TngdinsziAnaniuansnsalunsasyreauaiite
waARnduau 3 Srdelelaian edmRenuLAT BauaARNARANNIAANALLANTR 600 hTuisins Faus 1 B
15 LL@:ﬁqmiﬁﬂmmwmmmslumafj"uézqmm?mﬂmLmﬂﬁﬁﬂd@immmﬂﬂuﬁwi@iﬂ
4. amusansalumstiusensalyrasuaiianalsaamns uis

ma"wMfﬂ‘um*m'mmimiumaﬁu&qmm?twmLL‘umﬁGﬂﬁﬂimmmuﬂuﬁwﬁwﬁ% agar spot
(Schilinger and Lucke, 1989) Tagiinnisimziaesuuaiidauaninluensmeadewman MRS ﬂu'ﬁ'fqmmﬁ
37 aernuraidea lunan 24 - 48 alua vhite 1 1 uAzLUAIUTNR NS AEeTe MRS ﬂuﬁgmmﬁ 37 891
waded unan 24 %Tm LL@?&VI“WH’]?NZQNL%@ Listeria monocytogenes, Staphylococcus aureus, Salmonella
Typhimurium Wag Escherichia coli Lﬁum‘lummﬂgml,%ﬂ TSBYE soft agar Tnauuaiiize 1 1inse 1
vaene1slatEe TaafldnuauuuaTiGerelsaenvn s ufisGuaud 10° clumi w soft agar A4UUANUBINNT
Aeadeudonaglsifaiuetnsais mn&uﬂﬂﬂﬂwﬁ'@muﬂﬁ 37 padnaided Wuaan 24 Falue Hanns
uuwnm@m’ummmumumummqmmummimmmmLmﬂmaﬂﬂfaimmmnﬂuww wazARLABNULIATITE
memnwmmmﬂummmmmmLmeLiﬂﬂﬂ‘lﬁ?ﬂmmﬂﬂuwwq 4 gnasiug Tnadnawindunnuaudnang
natfuds et lUAmnsnAdssananmassnsduds faasnnsdusnelaedaudadianiszes Makras and
Vuyst (2006)

ﬂﬁ‘:a‘w%ﬂﬂWﬂﬁﬁ‘g‘LléTQﬂ%‘L@?ﬂaI‘H@\‘iLLUﬂﬁG‘ﬂﬁ‘ﬂii‘ﬂ‘mwﬁ?LﬂuﬁH

= wadurnguanaaemdlasaulalail - swaduingudnansresialail

NNl as ﬂ"nJivam%mw‘lumiﬂ"m%\m’ﬁw?mmmLLmﬁ Gerielsnewnailufienilu 4 s2du deil Ae
() ﬁ@ ﬂﬁ‘vmﬁmwmmummimmmmLmﬂ‘wLmﬂﬂimmmﬂﬂuww 0 NadAT (+) Aa Usz@naninns
ﬂummimmmmLLummiﬂnfﬂImmmiLﬂuww 1- 8 NAAWAT (++) Aa ﬂi‘vmmm‘wmmummimmmm
wuaTiSerielsnemnadufied 8 - 12 Hadwns (+++) Ae ‘ﬂi‘w@%ﬁﬂ’]Wﬂ’Wﬁ‘f—‘_l‘]_IF;I\‘iﬂ’Wﬁ‘L’Qimm’mLL‘]_IV’WlLﬁ‘f—‘_lﬂ’atﬁ‘ﬂ
avnadhufieinnnndy 12 Sadwms tnsdndenuuaiiGauaninifiAdssaninmnstudesuuniice
falsnervnaiufisi 4 aneug ierinnsAnEnnssesdRnUeILLAT BauaRRANT pH Ang 7 WATIZALAINN
daduasanderindsing 1 sial
5. N95AATINTDILLIATILSELARRN LUAN1IZAT pH FNG 9

N1IANHINNIRATINLDILLATIFEUAARN LWAY pH 597 ARULIAIIEN19204 Erkkila and Petaja (2000)
ImﬁﬁmmmmmLmﬂmnmmmimummmmmmu;um'wLiﬂnfa‘EammmiLﬂuwwimmmmmm:mmii@mmm
A pH 5ina URMNTIAENITaIMAY MRS Tinns U pH2,3,4,5,6,7 U8z 8 Araa13a=a1e 5 N NaOH
uaz 8 N HCl TaefluuniiFauanRnEuduLlszanns 10° clu/ml waginnistinfignimgil 37 esrnisaiden
a7 18 $alug e BT BauanRNTisenTin #2833 pour plate UUBNMNIALAEE MRS agar
wazmeafigniugfl 37 asnaaides Wunan 48 4alus laadidenuuaiiGauaniniaiunsasendin s
TUANETITA pH 2 - 8 SanAUgnEATInAe ALY et uuaT BauaasnitantAlsluTeAnide g
TUifiusnmn wazihldAnsnsmusiaindertindresuuaiizauaninselyl
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6. NINUABLINARUNPUBILLATITELARAN

NNIANEINITIUARIN AR e ULATIBELAARN FAuLlaENNIT89 Erkkila and Pet4ja (2000) LAY
Garcia-Ruiz et al. (2014) TngvinnaImnziae LU AT GauaamnluamsaesiEa MRS broth (NGNALAN) LAY
ATnsEuNGetng (bile salts) Armdud 0, 0.3, 0.6 WAL 1.0% 36iNN"9LlFUAN pH 8 Fatiansazans 5 N
NaOH TaafiduauunafiBauapfinGusulszanns 10° ofuml dhliinfignmndl 37 assuaaiFon Wunan
18 Falug mnﬁumﬁ’]mwﬂ@\mwﬁG‘ﬂmeﬁﬂ‘ﬁi@m%ﬁmnmzﬁummvﬁwﬁuma@ﬁﬁﬁqﬁ% pour plate U1
ansiAEiia MRS agar Lmzﬁﬂmiﬂuﬁfqmmﬁ 37 asAgaden {unan 48 Falue aanduinneian
WILAUIULLATITLAARNUAAZNEN LATAIUIINFRIAYNN9IATIYAIANNNS

v a A a ° A a A 3 A [
TRERCNITLRTEUUDILLLANLTEILLAARN = Q’]LLQLLLLLIﬂ‘V]L?HLL@Q@ﬂIuLﬂ@@uW@V]ﬂQWNLﬂN‘Hum’N"’l x 100

uuLLANFaLaARN TUNguAILIAN

° o A A a aa o a & ) R o 9
mnsAalRenuuANFauaannlaniRllslulesndesiu uaznusainaainanmnududu 1.0 %
TnefifeaazniaasyaesuuafiFauaninininndndeaas 60 Iull iwainnisdneinFusely

HANISNARBILALIANTOL

1. MaAALENLUATIEaLARRNANKARA T AN

mﬂmiﬁmmmmm‘ﬁG‘?ﬂLL@ﬂﬁﬂluﬁq@ﬂ’]qm'ﬁmﬁm%ﬁwﬁﬂﬁmﬁmﬁwlum@wmammg«mwwmm
$1U9U 42 Faetine anansauenuuATiGeiieseyluemnsidesde MRS agar [dann 375 lalman ievinns
NAgELANTTRIL DA UIRILLIAT BauARRN AN sdanEuny nsaieulmTnsazias Taawudn wuATiGeua
aRnARauen & lainiaeulninsaziaadiuiy 354 Telman waziuunaiiZaunsuuanatan 325 lalnan
Imﬂﬁuﬁ@ﬁ'ﬁgﬂﬁ@u 259 lalmian waznsanansuu 66 lalnan (Table 1) TeaanadasiiaiAseavns aula
azAE (2550) "Lrﬁﬁ']miﬁmmml,mﬁG‘*ﬂLLaﬂﬁnmﬂmmmﬁﬂﬁﬂmﬁmj ]1UAU 50 Fneeing IREANTAR
wenuuARFaunsuuan llafaeulaiarnziea auau 131 laloan dgudevian 110 lataan gula 7
lalmian uasnsanananuau 14 laldan Wwuheaiu Aman LazAe (2557) MN1IARALENLAZARLABNLLATLTE
LAARNANAIBLINGEN Lmvmmmﬁﬂmu'ﬁﬁmu 32 fa0ena WAL LLAT BauanRNaNKARTITnsn
16 10 lalman memm@mnmm@uj 99 lalmian FedmuuuaiFaunsuyan gtl31auvis visanaw uazlia¥s
mui&nmvrﬂ viad ImmmﬂmmnmmaummsmmLmnu:um'wwmmﬂmmmm@mnmﬁmLmumimwuimum
m;m 90989NNAR WnEuy Tdnsandanumy WL waswuEwln Sesuunn AT BauaaRnTiuan |y
fiAniads 10.00, 8.00, 7.63, 6.50 uaz 6.00 laltiansasanting mua1FL (Table 2)

ilesannudnssnusiideqnavan Tun nsandanu wiamy wazuvusidlasayilen pH afludas
4.1 - 4.7 818uaA A9 HARTUITNANTINNTTLAUNNIUEN BATANUIKLLATIFELAARNNNN denalinannsn
11N MR pH m@qmamﬁmeﬁﬂq‘lmqm@uﬁwﬁﬁ T ANARA T e weswuEwld Tldn pH
ot/ 4.5 - 4.9 uandlFimdafueEiRanssunszuNeMITNUAz S IILLL AT BauaRRNTITRENTY Rady
ua LA BauaaRntaanduunmyuazl&nsandanu wananis Ruiz-Moyano et al. (2008) siqls
YnnsRauenuUAT BauanfnlusanAnuldnsanvsnuiisledife SeanansadauanuueiiBauananldsnuon
%ﬂ‘wum 363 lalaian \ilu Lactobacillus spp., Lactococci spp. W8T Enterococci spp. QU 263, 44 UAY 56
lalaian ANansL
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Table 1. Screening number of LAB isolated from fermented meat products collected from local market in

Bangkok.
Fermented meat product Expected LAB colony number LAB isolate number
MRS agar Catalase test (-) Gram stain (+) Bacilli Cocci
Nham (pork) 220 216 206 160 46
Nham (pork ribs) 24 22 20 19 1
Nham (beef) 20 15 13 11 2
Nham (chicken tendon) 10 6 6 6 -
Thai fermented sausage 101 95 80 63 17
Total 375 354 325 259 66

Table 2 Number of LAB isolated from fermented meat products collected from local market in Bangkok.

Traditional fermented meat pH value of LAB isolate  LAB isolate number

product samples Sample number number per sample
Thai fermented sausage (pork) 43-47 10 80 8.00
Nham (pork) 41-47 27 206 7.63
Nham (pork ribs) 42-46 2 20 10.00
Nham (beef) 47-49 2 13 6.50
Nham (chicken tendon) 4.5-46 1 6 6.00
Total 42 325

2. MAEAATIZUANNRINGD IUNITIAS U IRILLANLZHUARRN
mﬁLm‘%ﬁm’wumma‘ﬂumm‘?‘mmmu:umﬁS‘mmmﬁﬂiu Table 3 WAAYAINTAANAULAITES
LLAT FUUAARNTAAIINENIAAL 600 tnTmAs (Abs_ ) Taemudn uuaiiFauanfinduou 237 lalnan
(72.92%), 17 ”Lfa‘llfm,@w (5.23%) uaz 71 lalaian (21.85%) mmmmmimmmﬂm Ity AR waziasoy el
ANANFL AT RAENULIAT BauARRNS 191 254 TaTmian TiHAN Pbs_ Faus 1 3l ieransfinen
mmmmmslumiﬂummimmﬂumLL‘umwLiﬂﬂfﬂ‘[iﬂfammﬂuwwﬂlﬂ

Table 3 LAB growth isolated from fermented meat products in Bangkok’s markets.

Absorbance (AbsGOOnm) Growth levels Isolate number Isolate Percentages
>1.5 Excellent-growth 237 72.92
1.0 - 1.5 Well- growth 17 5.23
<1.0 Poor-growth 71 21.85

Total 325 100.00
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3. mMsvasauANNERIsolunsiutinsainraswuaiGanalsaana e

fafmma‘ﬁﬂmmwmmiﬂiuﬂﬁiﬁug\amﬂﬁmmmLmﬁﬁL?ﬂﬂ'fa‘ia‘ﬁmma‘t,ﬂuﬁw Tawn L.
monocytogenes, S. Typh|mur|um S. aureus WAz E. coli faamaiia agar spot assay (Schillinger and
Lucke, 1989) WL LUATI BeuaRRNTaMLAs 1w 254 laTmian Tiaanusnansnlunnseiuds L monocytogenes,
S. aureus, S. Typhimurium Wag E. coli QU 53, 57, 45 WAT 57 lalman muansL (Table 4) ﬁmmmmm
ffunn3ANE289 Tharmaraj and Shah (2009) Wudn Tﬂﬂu‘i@ﬁﬂﬁm’mmmmslumiﬁu&\imm?cmmLmﬁ'ﬁ 3¢
ﬁﬂii‘ﬂ'ﬂ’]ﬂﬁﬁ‘lﬂuﬁ‘]ﬂ%\‘iLL‘J_IﬂﬁG‘f-‘_ILLﬂﬁ‘N‘LI’m uaz LLumﬁGmmimu Immﬁu?mmmiﬂ”uéz\mmﬂ?m 19 uaz 14
NARWAT ANNAGL @ﬂmmamﬂ@mﬂu Shanthya et al. (2011) Vlmﬂ'mﬂﬂmma‘ﬂummmim WUARFRILNTN
ALUIRILLIATIZELAARN WUT1 (T Lactobacill mmiaﬂumm?mmmmm@ E. coll uaz Salmonella 1alael
mmmmqmmmumu@uﬂnmqummﬂummmﬁy@gm 26 ua 28 TAAWAT MUANAL BnTta Hwanhlem
et al. (2011) feldvinnsAnuanuuanFauaARnaNLadnaIuI 14 aeiug wudn aaiug S. salivarius
LD219, Enterococcus faecalis LPS04, LPS17 uay LPS18 ﬁmmmmanlum@ﬂ”méqumarm'%aummL%@
Salmonella sp., S. aureus Wa E. co/iiﬁa‘ﬁl'aqﬂ

Table 4 Inhibition zone' of LAB isolated from fermented meat products in Bangkok’s markets.

Pathogen growth

inhibition Inhibition zone (mm) (+++) (++) (+) )
L. monocytogenes isolate no. 1 9 43 201
percentages 0.39 3.54 16.93 79.13
S. aureus isolate no. 5 10 42 197
percentages 1.97 3.94 16.54 77.56
S. Typhimurium isolate no. 2 9 34 209
percentages 0.79 3.54 13.39 82.28
E. coli isolate no. 2 4 51 197
percentages 0.79 1.57 20.08 77.56

TE S0omm; (+) 11 -8mm; (+4) 1 8- 12 mm; (++) : > 12 mm.

Table 5 ugnIANNENINIRILLAT e LAARN NS sNs B reuLAT Berialsnanmnadufi
Themudn uuafi3auarinduou 26 lelaian fauansnsnlunisdudinnssdyaecuniidanelsnaimns
(Tufwia 4 anewug 1eun L. monocytogenes, S. Typhimurium, S. aureus Uaz E. coli yanANTgaNLAn
wATiBuuaaniAauanldfinnuanansalunstiudunnd Ferelsnenvnailufistaunsusonuasuntay
Tfluanunu 42 way 36 Talaan ANaTAy udeafun13ANEIa84 Lima et al. (2007) Annadausnide
Lactobacilli annnszmnzinuazldferesqnln wudnie Lactobacili 41uau 265 lalman fanuanansaly
ﬂ’]i‘il/‘i_lf%\iﬂ’]ﬁ‘w?‘ry%\i WLATIFe Lmi‘N‘LI'mLL@:LLﬂ?ﬁJ@UTﬂEL%@ Lactobacillus spp. Tmm@‘wn:ﬁﬁ@ L. reuteri Wag
L. salivarius @WN’]?DQ/U?EITQH’W?L@?‘D&]‘I]@QL%‘G L. monocytogenes Wy Salmonelia spp. FALAAIARLARNLL AT e
LL@ﬂaﬂ'ﬁlﬁﬂ%m’&’]ﬁ\l’]iﬂluﬂ’]i‘ﬁu&ﬂﬂ’]ﬁ‘lﬂ?‘ﬂ;mﬂdLL‘LIﬂﬁG‘Hﬁ'ﬂtiﬂ’muﬂﬂﬂuﬁ‘]ﬂ%ﬂ 4 gnaug (26 Talaian) e
ilAnmmssendanlugas pH sine uazmemuseindatnasely



ANIANTINHATWIZABNINAT

73

Table 5 Isolated number of LAB on pathogens growth inhibition.

Pathogens growth inhibition’

Isolate number of LAB

0

A 0w N NN

strain (no inhibition zone)

strain (each single of positive and negative gram)
stains (each single of positive and negative gram)
stains of positive gram

stains of negative gram

stains

stains

29
44
54
42
36
23
26

"indicator strains (S. aureus, L. monocytogenes, S. Typhimurium and E. coli).

4. NMSANBINANITFAATIAUDILLANILTELAARN bUANIIZAT pH FT 9]

= Aa A Al a A, ] X A A a
AINAITANBINITIRATIAUDILLANLTELAARNNNTIN pH M3 IAENNTIANSLAENULATITELAARN 26

lalgian 11 MRS broth AfnsUFUAN pH 71 2, 3, 4, 5, 6, 7 kA 8 WUIN NAN19zA1 pH 2 AuuAfiFauansn
Wienduau 3 lalaian nasisnlunissesddnetlugag 10" D9 10° ofu/ml Twanzianiazan pH 3 Huuaiise

uamin AU 26 lalaan arunsnsentameg]lugas 10" De 10° cfu/ml (Table 6) NANNIZAN pH 4 HUUATIEE

wanfnawIu 18 uaz 8 lalmian aunsnsendinaglugag 10° fe 10° wazuannan 10° cfu/ml ARG Uay
N8n192AY pH 5 - 8 LUANFaLAARNTY 26 lalaan awnsnsandinuaziay lduInnda 10° cfu/ml istiana

Lﬁmmmmmwﬁﬁﬁ meanﬁm pH mmmufﬁifamm?m‘llmmﬂuma 5.58 - 6.20 LAAZNARIINTIATUAARS

LN@NV’]’] pH anas mmwmu (Salminen et al., 1993) uﬂﬂ@’muﬂmmmmﬂu Ruiz - Moyano et al. (2008)
Vl‘*/]’m’ﬁ‘ﬂmLLEIﬂLL‘LIﬂ‘VIL?EILL@ﬂﬁlﬂ@l’va@ﬂ?’ﬂﬂMNﬂLLM\?VL’HUL?F;II@F;IWUQ’] LmmnLfmmemnmmmmmimmwm pH

5 uaz 5.5 lnafianuaunmlunissendinléng 34.6 % IQEN@WH'JHLLUﬂV]L?ELL@W”]ﬂ‘ﬂ 6 - 8 log cfu/g N1l

NAINTLN 24 F9lu9 TuanieNanizan pH 4 uuaiBauanindnnsnsendin ldanadmaniies 10 %

Table 6 Survival of LABs at different pH level conditions.

Isolates No. at difference growth levels (cfu/ml)

pH

<10 10"-10? 10%-10° 10°-10*

10%10°

> 10°

23 3 - -
- 9 1" 6

o ~N O O ~ w N
|
|
|
|

26
26
26
26
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5. MeNUAAINARUN TR LATISELARRN
AN Table 7 WaAIAMNENNNTD N IURBINAeTN ATesULATIGEuaARN TnafauLlasiEnizan
Erkkila and Petsja (2000) wae Garcia-Ruiz et al. (2014) wudn ﬁnmzﬁummﬁmimmmﬁ@ﬁﬁumﬁﬁﬂ
wapmngdaulvajanunsanuuaziasoy I anuuai Seuammnianun 26 lelnian SuueiiGauananiisansany
sianAenaTiAidL 0.3, 0.6 uax 1.0% uariinnsinyfenay 100 S8 10, 7 uas 3 lelaan madnsu
Faganndesiy Bao ef al. (2010) Taewudn nisdmaanilslulafinanawug Lactobacillus fermentum AN
NARST S W 11 aneniig Tae L. fermentum F6 anansanuseinaevinalinnnign luansdi L. fermentum
IMAUB0151, IMAUB0083, IMAU20080 U8 IMAUB0120 FiAnnsuanunsansseinaernafinnnin wuiaeriu
Zoumpopoulou et al. (2007) WU L. fermentum ACA-DC 179 mmmmurﬂ@m@@mmimmmmmmu 2% lu
mmn Lin et al. (2007) mmmmmn L. fermentum SGM3 annield wummmmmm'ﬂmmmmummmm
YA 0.3% & 100% uasiilefiansnnnnssesinTe uLAiBaLARRNTIAN19Y pH 2 - 3 FauALUINARTNATIAYNY
Wit 1 % Seansnsnisinylinnnd 60% Ruuafideuaniinauan 8 lelsian idastRsanana ldur 1011C2,
1011-1C2, 1012C2, 2021B1, 5031A2, 601-21B1, 73-21A2 wkay 8031C1

Table 7 Growth percentages of LABs at different bile salt concentrations.

Strain % Growth in bile salt concentration Strain % Growth in bile salt concentration
0.30% 0.60% 1.00% 0.30% 0.60% 1.00%
1011B1 99.55 100.00 100.00 2021B1 98.88 98.01 82.95
1011B2 98.42 86.54 54.66 4011A1 12.20 13.20 12.60
1011C2 100.00 100.00 91.42 43-11A2 97.86 92.44 21.42
1011-1C2 100.00 98.77 68.41 5031A2 97.13 100.00 79.67
1012C2 100.00 100.00 100.00 601-12A2 100.00 60.59 14.50
1031B1 90.19 83.02 72.39 601-22B1 12.00 13.20 12.80
1031C2 11.77 15.44 18.76 601-21B1 100.00 96.04 85.97
1032A1 94.19 67.99 29.94 612-32C1 100.00 66.33 56.98
12-11A3 100.00 100.00 8.22 73-21A2 100.00 75.04 61.76
13-12B1 100.00 93.46 64.14 73-11C2 100.00 100.00 100.00
13-12B2 45.43 25.61 12.80 73-11A1 88.72 100.00 38.80
14-21A2 98.83 84.84 30.38 8031C1 93.43 95.42 66.26
14-22B1 97.37 65.70 22.43 9011B1 98.31 93.75 30.41

AR RS uuaTiGauaninunslelangaunsonusenaeinaliAeudnein a1aiies
anan indeiadenanelasiaimesfieduisadrecuuniite ftuaaiuaiansnlunimusieniias
fafludneuzdrAnyaes Lactobacillus ?qm'fmiﬁmm%ﬁm%ﬂumm’@ﬂLmei@m%mmwuuwNlﬁumm@
(Sanders et al., 1996) uananilindevinAinasansagranueside Lactobacilus wANANTY Tuatiuans
Wig LazAnuduiureunAeing ssnnududureanaeinalud 4Tl ssmudous 1.5 % 392.0 % (W/v)
Tyl N RN TEIREIRMNT LATMAIANTUAARILTZINDL 0.3 % (whv) InenavusainAatinATauLATi e
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wanfnauatiuANannsnlunslalnsladinderinrecusaraaiug ineanrouuisinaetiifsesad
YaauuANFELAansn (Noriega et al., 2004) WaZINaNATUINITATIATBILLATNFULAARNAAN13Z pH 2 - 3
\ o A A P = a [y ' P~ A a o pRp
fanfuinaanananudndy 1 % Tearunsamsnyldninndt 60% NuupnFauan@natuau 8 laloan Nl
antAsanann leun 1011C2, 1011-1C2, 1012C2, 2021B1, 5031A2, 601-21B1, 73-21A2 llay 8031C1

d5lnan1snaang
=2 o a a a a o o d’l s ¥ 1=l a =
AINKANIANE AT ARUNULATIBEuARRNANRARuailaudnd 325 Talmian uifiuuafice
wanniien 26 lalaan NlAuaisonnasylen wazdudauuanFanalspamaduiuis 4 aneiug
15 warluuaiFauansn 8 Taloan fanunrasendinlaludaning pH 3 uazindeunanaudndy 1% dafu
antAdesurashlsluladiniumanzanlunislszgnsdldidundmalisluladinlundasusfiendnsald
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Determination of Microbial Population in Soil of Organic Vegetable Farming Systems

v
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ﬁﬁﬂfmﬁuﬁfmﬂ'wﬁmmLLﬂmﬂ@uﬂﬁnTua‘:uuLm:fm‘?ﬂuw?‘ﬁs wilag (LL‘]J@Q‘LI?@WIF‘W?QI wilagAsen way
wlauzi@esng) wazulaslgndnlussuuinensedl 1 uilas (wasnszies) Tuiuisnetndes Sawdn
AR Uazilaaiduaw 3 41 99w 12 aedn nmsatumatiauazt Buinqauviad luau Thun
wuATiEe uenRtuTeda 1 uazaming luemsdeadefismnznanzasieqaurduiazeiin nan At
UBsnnuaAwyad nudn AuannuulasinBuriaie 3 uulae Slunneawidi 4 9ia snnndauannulacdn
wilataliadAnyn1eadin TnaAuainulasindunidnsanuFuinuuaiiFaetssndng 7.381-7.695
waAR lusleda 5.716-5.933 91 4.489-4.698 Laza13e 3.094-3.332 log CFU /g of dry soil aufinuanuila
NNIANATIANLLBH LU AT LN ES 6.686 WaAR lusled@a 5.237 51 3.811 Waz@ e 2.692 log CFU /g of
dry soil uazWLANLBRIBUNEL IR WA uaz pH 199AY ﬁwﬁuﬁuﬁﬁuﬁmmaawﬁm’%\i 4 13
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Abstract

Soil samples were collected from three plots of organic vegetable farming (broccoli plot, carrot
plot and and egg plant plot) and another of chemical vegetable farming (garlic plot) in Pak Chong district,
Nakhon Ratchasima province. Each soil sample was performed with 3 replicates using selective media to
isolate microbial organisms such as bacteria, actinomycetes, fungi and algae. It was found that all kinds
of microbial population in organic vegetable farming soils were significantly higher than that in the chemical
vegetable farming soils. Bacteria, actinomycetes, fungi, and algae in the organic vegetable farming soils
was found in the range of 7.381-7.695, 5.716-5.933, 4.489-4.698 and 3.094-3.332 log CFU /g of dry soail,
respectively. While microbial population of bacteria, actinomycetes, fungi, and algae in the chemical
vegetable farming soil existed at 6.686, 5.237, 3.811 and 2.692 log CFU /g of dry sail, respectively.
The finding also revealed that the amount of soil organic matters and soil pH had correlations with the

amounts of four microbial organisms in soils.

Keywords: soil microbial, microbial population, organic vegetable, organic farming
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qawnsgaNtsonuldtaanialilusssnanmnsluiu dn uaztdonseusnivg Tnaleniziunionig
mwﬂmvuuLm:rm@umwimmiﬂuLﬂfaumﬂﬂﬂmmm”mmwmﬁmwm UNIATHAUNAINNATLLDIANE
Wugidaqauid uasinlsfszuuinadaauauss Seauwiduanuaaaaiudananidnanmlunsdae
sprugaaanysallufusing 7 Wuriau 1y daspuguiTesvnzestsaits daanisazanauiannaTig
wrluhuliiiulsyTumdsian draaisansnsefuniaasyiuinsesiairese fuudauasunisasyidvlnues
W uaznNINARANTH197] aniNan sz wewlnd usiu (Srivastava et al., 2007) BnvivsyuLINHAIEUYSE

aa = \ oy ! P an ol o X o g% o aaa
Wwszuuninisgnianunuiutiesasuaraes Tinanssouassnan s lanwiozun vinliunasuasfaldin
TUALANHUMAIRIMNTHINTY INTIZAITNUANUANETRIAIRHTINTEALIANG 7] I9qAune unas wazdaie az
nezsfudaRdInlusssna Artingu ) dinau InsanzqauiEdaudInenuuAfBy weaR uieda 91 uazavie
nvagflumiuanuounin dulivnumdrdnylunisinliifanssuaunisutlsaninaessnsainsie luau
paemauMsAuRanssusing 7 idavawasieninasnyifiulnresimunniige (AnnAnsdmipdTgianen,
2544) FaATIMTANE ANtk T AT luAuRLgnAnsTULINIAs B
WRenifeuiuAuiilgninluszuninensed
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AUnsaluarisansg

1. NUAIRENIAY
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Wwanulasdnilgnezuuinensaunsduaznlgnszuuinemnnadl Tuiunewnedindes 4audn
WAIINTANN INBTLFBENSAUNARATILIT i uaTHN AW WA Tnadenulasdngnssuinseg
a a r%l/ 1 dal' ai o ) d‘ )
aumﬂmq@ﬂuwummmﬂmqm U 3 wlas (wasdgnusenled wilasdgnuasen uazulaslgnuziae
£17) BB AT B UV R AT WA, 2542 wazlFinun9FUseIIng N EMIBUYT AnauiufinEng
AUYITTLNTR (IFOAM) 1298513 LL@WLLﬂmmnmﬂ@mmumwmmmm'ﬂﬂuwummumﬂm AU 1 U ag
(wilasilgnnsziien) sl 4 uilas TnausazuilasazinnisifiudaeteAuLUL composite sample AU
3 firete (17) saNFneLNALTRIATIZIAIUIL 12 Faeeine Teaninaasulasuazqaiiiusiiatnaaunanald
Tu Figure 1

\ALFnet 9ALILL composite sample 410 10 Aalinszanaiautlas udatiannganfiuily 1 siveting
dusurinldAmansd Ineldnannianysiu (soil tube) LANZATZAUAN 0-5 IURMNATAIINRINTINAL LAZABUWAL
Aot AuLsarATIarang soil tube Tiarann udtannusnauaanaaes 95% wazqaWiiesinme wioiaas
WiduAsinsfudedsaulugainiualimuldaslugaanasin udstil g ludsnfuudananisoug
audeviaatlfifnas (Wollum, 1994)
2. agranumTlaLazlIuMAunIaluAY

o a a = a v 1 a a a o 1 o a

mfmuwwumLL@”ﬂ?ﬁmm%umﬂ”Lumu Toun wueiiie weaRludeda 1 wazausne Tnetinmu

faghauninuansaranefulaziaeanafinududuniig ° WU serial dilution udatinlumssaniiEunn

a

"g@uVI??ﬂu'ﬂﬁﬁﬂﬁ‘LﬂﬁNL‘H@'Vl“]’]L‘W’W::L@’]Z@\‘iB’I@“}@%VI?ELLW\]‘%M@ (Germida, 1993) <l:ﬁﬂLL‘LIV’]‘VIL‘J‘EI ‘ﬂtuﬂ@’]i@u@’]?;l
AULARZ AN UNINN spread plate counting w119 soil extract agar (James, 1958) weARlueda
N1luanung starch-casein agar (Kuster and Wiliums, 1966) 91 Nluaning streptomycine- rose bengal
agar (Martin, 1950)  @ua@1u9g %ﬁﬁmmmwﬁuum:mwLﬂﬂ”miummﬂugmmiumuw BG-11 (Allen,

1968) WAIATUILMNLIFHNUAUIILANNANT1E most propable number (MPN) (Woomer, 1994) LazuLNsaaging
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Figure 1 Field condition and soil sampling from 3 kinds of organic vegetable (broccoli (a), carrot (b) and
egg plant (c)) farming plots and 1 chemical vegetable (garlic (d)) farming plot in Pak Chong

district, Nakhon Ratchasima province.
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NALALAANTUNANIGTINE

1. ANURUDIAU

mﬂmﬁmmzﬁmuﬂﬁmqﬂitmﬂmﬁuﬁLﬁﬂuuﬂmﬂ@unﬁmwumwm%uﬁéﬂ‘%\ﬂ 3 wias (dasy
sanled wilasumsen uazulasuzi@enna) (Table 1) Wudn ssinnaeaiiesuiumumin (clay) #A1AIN
Wunsadusneresdiu (pH) Wuanadntesnisdiunats HAnsin Wil (EC 1:5) m@qﬁu@@mzﬁuﬂmﬁm
(61-73 mS/cm) Hifunnuduvizadng (OM) agluszAuAaudnaganiegs (3.30-3.96 %) ﬁmmw%uﬁu@giwdw
20.01-27.67 % dovduiAuluwlasnsmsiadl (wilaanszifiam) (Table 1) wu9n Ussinmaeademuilumumiin
(clay) HAravsidunsafluswagseiuiiunans Anisrin i mmﬁumﬂi‘tua‘:ﬁuﬂmﬁu (65 mS/cm) N
UFnnudunsedng agluscauilunans (2.02 %) flAnANAELAL 19,51 %
2. WSamqauvsdlumu

aannaiuausnetneluulastgnidnazuuinsnstunzgaiuon 3 ulas uasusnetngluutlaalgn
fruedl anpsaasiBnnnaawidaiiasing o i T weide ueeflufeda o uazawine Geans
mIRatiuENuqAWNEY wanalilu Table 2

PsannuupiiFeluau anuaslgndnszuoinemsduias g 3 wlas wudi v 3 uadiBanm
wuanFaxnndAulullaslgndnied atadiddAynisalis (Table 2) TneAuulasnawiddusenlnan
FunniuuAFaNNgn ABHA" 7.695 log CFU /g of dry soil 3898981 Aa AuLlaadn@uvzd-unsen uazhiu
wlaainduriad-uzi@enng SefiAnlndiAdaeiuie 7.410 uaz 7.381 log CFU /g of dry soil ANN&NFL damAv
wlasdniai-nsziesn wudn AilfunnuiuaiiGeiiange Aa 6.686 log CFU /g of dry soil

Psunauuenilufadalumiu wudd ﬁuiuuﬂmﬂ@nﬁmzumﬂwmﬁuﬁﬂ’%\i 3 uilas Hilsunouueniiu
Sedannndnpulunlanlgndniail atinedldadAnynieada (Table 2) Insmuwlaedndunid-uzilionnad
Psnnuuenfludeianingn Ae 5.933 log CFU /g of dry soil 9898980 A Aunlasdngunad-uasen
uazAnulasinawiad-usenlad Gilen 5.839 uaz 5716 log CFU /g of dry soil AMuaAL gaumuladin
wH-nsziiey wudn AENnueaRudedatiasge An 5.237 log CFU /g of dry soil

UFnausnTuan wudn ﬁuiuuﬂmﬂqnﬁmzuumwmﬁuw‘?ﬁ%ﬁ 3 utlas Hfiunusninndiauluulaq
dgndniad atefliludAnyn1eads (Table 2) TnuAunlasdndunsd-uziliognaliBunusuingn Ae
4.698 log CFU /g of dry soil 5848981 A Auuilasinduviad-usanlad wasiuulasinduriad-uasen il
4.617 uaz 4.489 log CFU /g of dry soil AN daumuulasdniai-nssiias wudn difiunsideage Ae
3.811 log CFU /g of dry saill

Unnnuamirelusiu wudn auluudaslgn fnszuninemsawEdia 3 uilas Tunnamiaaannd,
Auluulasilgndnedl aseiiildAynieatsl (Table 2) lnsAuulasinduriad-nzlasalfiunnamdie
NINGA A 3.332 log CFU /g of dry soil 3898981 A8 AukUaIdndunse-uAseniaziuLlas
fndwridd-usenlnd GeiiAn 3.209 uaz 3.094 log CFU /g of dry soil AuansugauAuulasinaf-nsz e
Wy HlEunuausatianga e 2.692 log CFU /g of dry soil
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Table 1 Chemical properties of soils collected from 3 kinds of organic vegetable (broccoli, carrot and

egg plant) farming plots and 1 chemical vegetable (garlic) farming plot in Pak Chong district,
Nakhon Ratchasima province. (mean + standard deviation; n=3)

Soil texture Soil pH EC (uS/cm) Organic Soil moisture

Plot matter (%) content (%)
Organic farming - broccoli clay 7.70£0.23 61E3 3.96 1019 24.95+544
Organic farming - carrot clay 7.81%0.17 64t7 3.30%X 021 20.01%1.83

Organic farming - egg plant clay 7.921+0.26 73t8 3441010 27.6711.00

Chemical farming - garlic clay 7.24+0.09 65t 4 2.021+0.02 19.51+3.23

Table 2 Microorganisms (bacteria, actinomycetes, fungi and algae) in soil collected from 3 kinds of
organic vegetable (broccoli, carrot and egg plant) farming plots and 1 chemical vegetable

(garlic) farming plot in Pak Chong district, Nakhon Ratchasima province. (mean + standard
deviation; n=3)

Bacteria Actinomycetes Fungi Algae v
Plot (log CFU? /g (log CFU (log CFU (log CFU
of dry soil) /g of dry soil) /g of dry soil) /g of dry soil)
Organic farming - broccoli 7.695a” 5716 ¢c 4617 b 3.094 bc (2.576-
+0.021 +0.007 +0.060 3.613, P=0.05)
Organic farming - carrot 7410 b 5.839 b 4.489 c 3.209 ab (2.696-
+0.020 +0.026 +0.032 3.733, P=0.05)
Organic farming - egg plant 7.381b 5.933 a 4.698 a 3.332 a (2.831-
10.016 10.016 10.011 3.868, P=0.05)
Chemical farming - garlic 6.686 c 5.237d 3.811d 2.692 ¢ (2.233-
+0.037 +0.027 +0.008 3.270, P=0.05)

" The amount of algae was expressed as mean (lower confidence limit-upper confidence limit, P=0.05),
calculated from MPN table.
? CFU = colony forming unit

¥ Mean in the same column followed by the same letter are not significantly different at 95% level by DMRT.

v v
a 6 o

USsnmuaduriddn 4 1iln Anmaitldarnulasinduindin 3 waddeilunnndulasdiniadi
(Table 2) ﬁmmﬁmﬁuﬁﬁuﬂ?mmﬁuw?ﬂﬁmqiuauﬁammzﬁiﬁ (Table 1) \insanniladeniedanandond
Eﬂn%wmﬁi@miLﬂ?}lmuLLﬂmTﬂNm?wﬂ‘izmﬂm'ﬁuﬁﬁﬁuﬁmmmﬂﬁm Tneiannziladenednu pH ileRu uay
ﬂ?‘mmmﬁ;mmﬁ‘ (muﬁmﬁ WaTALY, 2554; Berg and Smalla, 2009; Sgrensen and Sessitsch, 2007)
uaziflamanaduitusrsudnadsunnduniedag luAuiuliunn adunidusiazaialuiu wodr Jeuns
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Bunzadng luAuianduiusuuudunsaiudiunnuuanGeluin Asannis y = 0.5053X + 5.686 ; R = 0.9704
Fanduiusuuudunsatuddunmslusu (R? = 0.8567)  warisunad weamludedalusu (R? = 0.655)
(Figure 2) Misilitiosandurisedng luauduunaseimsuasinaainasund Aneaauniday tnaeniy
wonanimalsngl dsniaindunadngadlillufy azinlidszansuazianssnuesqdunathuinauesing
99059 (AN AR U ANEN, 2544) uazdanudn An pH TesRulanduiusuuuinaludeaiulzuin
wupFelufe (R? = 0.7789) Usunnuueni ledaluau (R? = 0.8474) unausludu (R? = 0.8346) uay
Ysunnuaudne i (R® = 0.7474) (Figure 3) lng pH aeshuiinalaensesiaaailuilsslamiaassnamng
TuAnuazdelinasianisineueevenlaising o 2e9qaunad deqaundasulnninsoiulalaa ludo
pH tlszann 6-8 (AINANENATTNLgANINEN, 2544)
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Figure 2 Correlation between soil organic matter and soil microorganisms in soil collected from organic
vegetable farming plot (n=9) and chemical vegetable farming plot (n=3) in Pak Chong district,

Nakhon Ratchasima province.
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Figure 3 Correlation between soil pH and soil microorganisms in soil collected from organic vegetable
farming plot (n=9) and chemical vegetable farming plot (n=3) in Pak Chong district, Nakhon
Ratchasima province.
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Factors Affecting Bangkokian Entrepreneur Adoption of Primary Good Manufacturing
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Abstract

The purpose of this research was to study factors affecting adoption of compliance Primary GMP
in Bangkok. The survey research was carried out using questionnaires collecting data from 84 respondents.
The descriptive statistics and multiple regression analysis were applied for data analysis. The results
showed that the majority of respondents were owner factory (59.5%), graduated less than a bachelor's
degree (59.5%), working experience less than 5 years (33.3%), duration of operation more than 9 years
(59.5%), number of employees < 10 (85.7%) and did not pass assessment with the criteria of Primary GMP
(54.8%). The knowledge and adoption of Primary GMP were classified at the high level and attitude showed
positive relationships with Primary GMP. Hypothesis testing showed that only attitude variable was

significantly Primary GMP implementation which significantly (p<.01).

Keywords: primary GMP, adoption
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Table 1 Socio-demographic characteristics.

Demographics Responses Frequency Percentage
1. Position Owner factory 50 59.5
Manager 6 7.1
Production Supervisors 7 8.3
Other (Production and Accountants) 21 25
2. Ratio of Employee’s Less than a bachelor's degree 50 59.5
Education Level Bachelor Degree 31 36.9
Master Degree or Higher 3 3.6
3. Year of Experience <5 Years 28 33.3
5-10 Years 22 26.2
10 - 15 Years 23 27.4
> 15 Years up 11 13.1
4. Duration of Operation <3 Years 13 15.5
3 -6 Years 13 15.5
6-9 Years 8 9.5
> 9 Years up 50 59.5
5. Number of Employees <10 72 85.7
11-30 10 11.9
31-50 2 1.2
251 up 2 1.2
6. Assessment with the Pass 38 45.2
Criteria of Primary GMP Not pass 46 548

2. ANNETRRRUANINAN Primary GMP

mmizﬁwmmwiﬁmﬁwﬁﬂmrva Primary GMP aa4glsznaunannudn dusenaunisdaulug
ﬁmwilﬁmﬁuuﬁﬂ \newsi Primary GMP fﬂﬁ'izﬁuqq Satinz 97.60 (Table 2) SeganadesiuamiAdtnaslian
(2543) Baa NN9EANTUNIATFIN ISO 14007 TRIWHNIU : Anmiannznadl s ume fudulLa Ad3A WA
waf Arim wudﬁwﬁmmmuﬁﬁmﬂuzﬁ'qmmmmfg’lﬁ'mﬁummgm ISO 14001 g/ luszsiuga
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Table 2 The knowledge of compliance Primary GMP.

Level of perception Frequency Percentage
Low ( < 5 scores) 0 0.00
Medium (6 - 10 scores ) 2 2.40
High (2 11 scores ) 82 97.60
Total 84 100.00

M =13.48, Max =15, Min=9,0 =1.37

3. iAuARrasglsznaunsAanIsEaNsURANLNT Primary GMP
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Mﬁﬁﬁmm%gmﬂﬁmm;?’ P TIIE YLTRTIt TT- et Primary GMP (p = 4.32) uaznstiRmuvaninoai
ri@‘lﬁtﬁmﬂizimﬁﬁimmuﬁmamLmzéﬁ‘ﬂm (1 = 4.24) (Table 3) TaganAdasinuATYes N330UN"(2549)
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Table 3 Attitude to the compliance Primary GMP (N=84).

Frequency Scale (%)

Item Strong Agree  Un- Dis-  Strongly H O Atiitude
Agree decided agree disagree Meaning
1. Implementation Primary GMP 22.6 76.2 1.2 ) ) 421 044 Agree
guideline make improve the
operate system
) ) 6.0 452 26.2 - 22.6 3.35  0.90 Undecided
2.Implementation of Primary
GMPguideline makes waste times
for your business
3. High costs of Primary GMP 6.0 14.3 54.8 23.8 1.2 3.00 0.82 Undecided
4.The Government officials should 357 631 ) ) 12 432 0.60 Agree
educate to business operator for
Implementing Primary GMP
guideline
5. Primary GMP guideline should 6.0 8.3 10.7 58.3 16.7 2.29 1.04 Disagree
be used as the food law
6. The Primary GMP guideline 21.4 56.0 10.7 9.5 2.4 3.85 0.95 Agree
should be voluntary compliance of
food factory
7. Primary GMP guideline should 31.0 64.3 3.6 - 1.2 424 063 Agree
be benefic to the food factory and
consumers
8. The following Primary GMP 36.9 60.7 2.4 - - 4.35 0.53 Agree
guideline to control of food safety
in the further
) ) 26.2 70.2 3.6 - - 423 050 Agree
9. Food Production system in
Thailand are improved for standard
and quality by Primary GMP
guideline
o _ 19.0 38.1 23.8 13.1 6.0 3.51 1.13 Agree
10. Qualitative did not happen by
Primary GMP guideline
Grand Mean 3.74 0.76 Agree

Note:  5.00-4.50 = Strong agree
4.49-3.50 = Agree
3.49-2.50 = Undecided
2.49-1.50 = Disagree

1.49-1.00 = Strongly disagree
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Table 4 Adoption to the compliance Primary GMP (N=84).

Level of adoption Frequency Percentage
Low (1-2.33 scores) 0 0
Medium (2.34-3.67 scores) 31 36.9
High (3.68-5 scores) 53 63.1

M =377 Max =5 Min =32 0=0.320

5. flajeifinananisaanfuuanina Primary GMP aasgilsznauns

nsdtasviitladeniseenfunaninaEivesglsznaunisuaneuswudn fladefinasaniseaniy
WANINOLT Primary GMP Fiflesiauniivintiuiitiuasiantsaensumaninaet Primary GMP Ineinvuaaide
a?ﬁﬁtymmﬁﬁﬁ'ﬁ:ﬁummL%ﬁu?ﬂﬂm 99 TneAuARAUARHaREWANIN AT Primary GMP A8A11N191
UANINUT Primary GMP "Lﬂﬂﬁu”m%ﬁuamuﬂiznﬂuﬂmmzé’muwmwﬁﬁﬁmmmm”gﬁm@r&iwﬁﬂmmsﬁ
Primary GMP atafltlaidnatyfisziu (p<0.01) WazAINNNIIATITiaYasaEsIAIzAYINDANR LN AN,
(multiple regress analysis) W41 ﬁﬁﬁuﬂizawéauﬁmﬁuéwu (R) iwdwﬂmu;?’l,l,@zﬁﬁuﬂﬁtﬁmﬁwﬁﬂ Rt
Primary GMP funstianiuaesgilsznaunis dangq uapadnAaesiaudsiildarnnswennsallndifeerue
aegsaulsauasAnduLlszansnnsdnaula (RY) HANWinAy 0.285 wamadfaulsfuainisneiunanig
wistlsureanisaensy Tanaasasay 28. 5 ﬁmwmmm%ummgm (SE_) winiu 0.284 AT E ANl
mnLL@mfjmumimmﬂﬂﬁmmmim%ﬁ@zgq ANADRA F iy 3.476 uwazen Sig. Wiy 0.001 dgildndfias
H:B=0 tiufte fulsBaszilpuduiusiufusna luitae frueRiinaren seensuvANINusTIae
senaunig (Table 5) mﬁuﬂ?zam%}wmmmiugﬂmmuuau mmﬁmm:ﬁmmmL%mummma@ﬂgﬂ
pzunuALEEE

Adoption = 1.750 + 0.14(Position) + (-0.040)(Education) + (-0.111)(Experience) +
(-0.131)(Duration of Operation) + 0.010(Employees) + (-0.003)(Assessment)
+ 0.009(Knowledge) + 0.542**(Attitude)

ArdudszAnsonnesluglAzuuuninggny Man1siAmziaINIIlEUANN1TIANBEYTRANN S
nensnfluglAzuuuning g Al

V4 Adoption = .022(ZPosition) + (-0.062)(ZEducation) + (-0.165)(ZExperience) +
(-0.203)(ZDuration of Operation) + 0.011(ZEmployees) + (-0.005)(ZAssessment)
+ 0.040(ZKnowledge) + 0.513**(ZAttitude)
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Table 5 Enter multiple regression analysis adoption of compliance Primary GMP.

Attribute B Std. Error Beta t Sig.
(Constant) 1.750 488 3.588 .001
Position .014 .068 .022 209 .835
Education -.040 .068 -.062 -.587 .559
Experience =111 .082 -.165 -.1347 .182
Duration of Operation -131 .078 -.203 -.1676 .098
Employees .010 .098 .011 101 .920
Assessment -.003 .068 -.005 -.050 .961
Knowledge .009 .025 .040 .376 .708
Attitude 542 107 513 5069  .000%*
Multiple R = 0.534 F = 3.746
Multiple R* = 0.285 Sig. F = 0.001
SE = 0.284 Durbin Watson = 1.950

est

note : ** p < 0.01

nausulssnuiladedouyananedilsznannis AMusumi (position) AugminisAnen (education)
Anudszdaunnsad (experience) ANUITEZIIA1TRIN1IANHWAY (duration of operation) ANURNUIENTNINL
(employees) ANUNNTRLTH (assessment) AUNALAR (attitude)

aqdlfdn SiesiruafzesdilsznaunswintuiiinasenisuenFuu&ninast Primary GMP fiAn
fﬁuﬂizam%f(B) Winny 0.542

A7Unan1538
fladadauyaaa Tun Aumids ginnsAne dszaunisainimneu szazinanaasnisaiiuianis
waznsnunsEneusnaesgilszneunis luinasan sueNFUMANINMET Primary GMP 98451sznaunisuas
21913 m’miummm@ﬁuLﬁmﬁumﬁ”ﬂmm%Primary GMP ag luszAge uasHviAWARIEILAN AINN1TMAARL
ANNFAFIUNLIN fieirARYuTTRaAen e FUMANINO Primary GMP etinsiiiaidndnunieada
(p < 0.01)

L a o
AALAUBLULAINNITIAE
1. TRLAUBRUSAINNIGTIAE
1.1 mMafguazmhanuiinesdesrssinisdneusulvianniundiszneunises dutlszan ienunau
A3 R WATeINANINAEA Primary GMP aasfilsznaunis uazielviglsznaunisléfudayadnaansuay
y dd o da .
denguaneninetesiiduiaqiiv
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1.2 mm*gmwmmmﬁLﬁlm%’mmaﬁmaﬁmmmmuﬂizﬂ@umiﬁéﬁmm'mmwa“ﬂmmsﬁ Primary
GMP L‘W'M%’Nmegﬂﬂumiﬁwmamuﬂim@umﬂﬁ@mﬁmmm?ﬁﬁ@mmw&i@iﬂ

1.3 mﬂé’ﬁmemiqmqumaﬁﬂﬁﬂmﬁm%wﬁﬂmmmwﬁﬂLL@‘vmmi“uamfawffamaﬁqmu‘lu
mmmuﬂun@wmmumﬂLLmﬂivm:ﬁuwuﬁ welwng daya i@ enfumdn Nt Primary GMP @814
siaiites Tnaannyludnulsslamiaag
2. TaduanuziiansItansasaly

AsTinsIEne e LIInIRIN s ANEN I3 sTu Tne Anenluant Bunmanassinsd smiaie Beidiey
funansfnEnluasal

v =
ANAITRINAN

a = o o d‘d " o dldl v = o o o = 1
n3stinT AIAE. 2549, “fladeniinasianiseeniuszuuinEnshnmNranteslgndndaanauluginedie Samdndmeslud.”
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nsdsingrasds@anmeauanludainzwerniaalunszsds
UFULINUNUITIURAL RIUNIAAUNYT
The Prevalence of Ectoparasites on a Floating Cages Cultured Asian Sea Bass

(Lates calcarifer) from Tha-Chalap Estuary, Chanthaburi Province

NAA AUE AWND 29914 uaz AN NS

UNAAED

AABNNANINTN UWATANUUILUWRAEUDLIRANEUANTBILANENITT (Lates calcarifer) TiAR
sLuﬂiy%\i U3 N viuea Aandnduni fa Lwilﬁ'aummﬁuﬁqﬁ@uﬁ”um AN N.A. 2556 Ineldsiating
Uariiaman 167 § Ssannisnenwilsdn 2 58 Fisenusenwini [ 1Uadla Diplectanum sp. uaz
tafiwan Lernanthropus sp. mmmnmmﬂ@ﬂmm@mm‘ﬂmm‘u 100% TmﬂLm@u‘wmmwmLLuuLﬂ@ﬂmm
TugoeuiueneuiengAanay (75.07-105.20 parasites/ fish) Bunasmeslaslafinuiaouduiugly
fannenssiudnuiuguugiun wilipouduiusluianiasaaiuiuawaaeslan dwiulaiinen Leman-
thropus sp. WulWAaUNNTIANDERUIEUWINTL IAEANEN LATIZAUAMNUWILLWRAREWINAL 25-100%
Waz 0.50-4.10 parasites/ fish ANNAAL PN MO RAUANNIANT A NANTUS IWAAN SRR WAL N0

~ a = T Ao Y @ = = - X
saslafinaniny annisdne luafallduansiviuianisdsngaeslsdaniauenludainzneansfiiaesly
o ' A d‘ v d‘ e,é’ 3| o [ ' A '

nsvdaluusiazinau SedeyanlsuaailuilssTumiduiu nssunuganindanluusazinowsialyl

mdnany: Uasla Tainan Uannzweana Lemanthropus Diplectanum

Abstract

One hundred and sixty-seven Asian sea bass (Lates calcarifer) from floating-cage farm in Tha-
Chalap estuary of Chanthaburi province were examined for prevalence and mean intensity of ecto-parasites
between January to December 2013. The monogenea Diplectanum sp. and copepod Lernanthropus sp.
were detected on only fish gills. The infestation prevalence of Diplectanum sp. was 100% and mean intensity
level had recorded the highest during September to November (75.07-105.20 parasites/ fish). Moreover,
temperature and fish size have negatively and positively correlated with mean intensity of Diplectanum
sp., respectively. While, the infestation prevalence and mean intensity levels of Lernanthropus sp. were
only detected during January to June. The prevalence and mean intensity were ranging from 25-100% and
0.50-4.10 parasites/ fish, respectively. In addition, temperature and salinity have positively correlated with
mean intensity of Lernanthropus sp. The present work revealed the monthly infestations of ecto-parasites

in a floating-cage sea bass farm. This information will be beneficial to fish health management.

Keywords: monogenea, copepod, sea bass, Lernanthropus, Diplectanum

" pnzmaTulaBniemzia 9ANENAEYIN MENIRAUNLT 1aa7 57 s 1 A.laus 8.y e a.4unifs 22170

@i szaedandnduny3 1aav 2 DULLELALNE 3 ALAATA 8.1189 A.4UN1F 22170
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AU
dannzwaua (Asian sea bass, Lates calcarifer) Lﬂuﬂmmeﬂ@‘wmﬂmmmmmmumu‘?‘

3
1

ﬂmmumumuWimﬂmmq@ﬂslum@mLL@‘”mm@ﬂimm mwmmmuﬂuL@mﬂmiumvmummmﬂme‘wu
aguaauisudmdn LLm‘Luizmwmmmunﬂimuﬂuﬂzymmimmmﬂmagl,mm AMNTIENIUNLIINNT
t#l &j o ] 1 Aj a a a ‘i/ a a tﬁld
praaalariiaeslunsyds  doulugyanmgunannideuuaiFouazlsdnniauen mauuanEani
s1e91un1RgIanL Ll annewaraiaeslunszds 1ewn Vibrio sp., Aeromonas sp., Pasteurella sp.,
Pseudomonas sp. WA Flexibacter sp. (Ushnd uazAnz, 2530; lenatine waz A1, 2545) duFuiedn
Aeuanflnearunisasanslulan Taun Argulus foliacious, Ergasilus sp. Caligus sp., Diplectanum
latesi, D. papaverensis, Trichodina sp., Trichodinella sp., Scyphidia sp. Wae Epistylis sp. (USFAY uay
§INa, 2551; 3999904, 2535; Usehng waz Az, 2530) Deuddns@nunsatinenalilfiduanmguaniineln
Nannsaeaedtan uinnrszuneestls@nuaniienalsintinlddaninsindesoniuuuafie deaaldlan
Hemanismnagelunansiann
X o a VY v o o . a A )
nisidentatnznsaalunszdsluidnahnudinviiweay Sandndunys iufanssundunetng
g9y Geluszidenisiaendnidnisangueslanegiane annisaaunuineRINiasslainzneaaly
nevdaLEml wudnisanavesandsulugdanmeuiainidsdauinndnuuaiEe insasnsinisldansai
A o o | a M My A g a a ¥ = 9 N H a A 4 o &%
Wandnsdn wildlduanwinines anieeanain1snnAn9re9@nna i il wazenainuadsAednduin
FageuluiFnnuitndey luilaqtiunisnadinaintugalaaianizudanaunidn iesainggniauas
tladeiamun Ity Anasionisdninizaesnis el (Oztruk and Alutnel, 2006) waznisiasslanTunsedasision
mnLLuuﬂummmmumuﬂ%mmmwm 519 ] Iumq‘vmu”l,m mimmmumqmmLmvmnwmuuumm
1s@nnaanvial afmmmmnmmﬁmuwuﬁavmwﬁawﬂmmwmﬁmj ‘wm@mmqmmm AN
saalsAnuAazTTinTiny wﬂum@g@wmau% wanzdaya Fgnanunsorin 1 lunnsfiansanfadaaanlu
| X A g o al' Y o \ A A
nsdastianaes elidloniasanuniign Aaanaun1muEUluEIUNNIAANII4ININ ANTIABUNAT
= X a P a a % Ay va
n3szunn Wunnndestarfaenrdesiunisilasuudasaessssnad waziunisannisldansiailldannig
il AaiunnsfnenTuaRaliidnglssasd iNaRARIN ANNTN LATAMNUUILLWAAE 189LsRRNTEuaNUGAY
glannulutarneneanonaed lun e F Ul nuNENYTLea L AALALAAUNNIIANDTLARUFUINAN
W.A. 2556 9aNTIALATzTiadm AN TR AN AN USRI e s Rm WY

atnsaiuazignig

1. Nuiidnmuaznisifiusiasing

AnwanngnuazaNruiueessdantauenlulainenemig fiaeslunszds USmLnuaith
YuaaU AaMIdNI3 Rausiien insAx Buieusuanam w.a. 2556 Hesanudnmnuiivinueaild
naagaLlanlunszdaduszaznialazanm 2 ﬁ‘[@mmmmﬁﬁq AsnsiruaiinqaLiusetweandu 3
@mimﬂslfﬁ Global Positioning System (GPS) muummmum (Lat 12°31’50.18"N, Lon 102°3' 24.08"E) na14
m (Lat 12°31" 56.07" N, Lon 102 3' 21 40" E) LL@J]_]@’W_I‘LLW (Lat 12°31’ 48.25"N, Lon 102°3' 11.39" E) @N
fusethalanieuas 1 Ak i 3 an Bena uazengesaniiniafuuunguituiy mmuﬂmwmm
AnmluusiaziFeuuansds Table 1 uananifluidnuiifinefusaednlan @mmimm@ummmwm
iae 6iun AN Ing 14 Refractometer (GAMMACO) gounn Araaiunge- FinsTeeth aeniauiiazans

Tt Tneldaniney (YSI 556 Multi-Probe Field Meter) wazfumetarinldadluan g eaay wilud
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Hud Lﬁ@ﬁﬂﬂ?yLm’]w"luﬁmﬂﬁﬁﬁm? 1A nsmzaadmiFunnuuwenTudle lwlns lwmsn (Parsons et al,
1984) uaznagwm (APHA, 1998)
2. nsAnmlsRnmeauanuaslainzweriluiaslfiinnis

ﬁq@ﬂ"mﬂmﬂzwwﬁﬂuum’@zLﬁ@mzgﬂmum@qﬂmtﬁqmﬁﬁmﬂﬁﬁﬁma Wndatuazaauilansiag
5ﬂﬁumuwg ANNIENTY 100 ppm amiudainin Faauen waznseseLdnEEALAnLnAMELan
2R9LIATIUT 11 LEANIYUAN INAAMGA NITENIABA AAUAT AMNANIOIIBIATL NIUINTDITETE WEBNT
arauufalutasies Wudu Uarluusasiasnsamisdnnieuaniinisnn favils A3 9een uazisden
3. mMensaamnsAnfinautalainswenng

974 cover slip Tiyuilszanns 45 a9 Ausalan uazgaiun < andaulaume lldlauukutle
widan (ﬁqﬁmmi’hwmﬁqﬁqﬂm) Lmzymﬁ'u?mmmu 7 ATLGRE antiurae °] 94 cover slip AYLIUUKY
M@m’ﬁﬁwmﬁﬂmﬁﬂ@g (0.85% NaCl) tsnetnelidessandasqanssmiuuulduas (Olympus CH3O,
Japan) AvdaEne 10-100 Wi eduunada uaztuduiureslsdnudazaiainy lunsaisnutlsan
mmmimﬁmmmmuﬁuiﬁﬁmmﬂ@'q Azl ununAseenunansumaniisiinngde sesnuangiia uazii
CRUGINIE f5afs)
4. m'a‘m'a‘qqmﬂsﬁmﬁmﬁanﬂmn ZWI117

Fadiuresdivien (gill filament) Fagasinsaanan gill arch W LUAN TN A Wan 1 fa
widen 8 du dmmfmwnenm\mn Tummwwuﬂmmmmm’mmmmmmmamu%mwmﬂm @Jlmmuum
aaninglumaNTTINAS RN TTin uasiTSn1a AN TR enasuLE e laf vanTnINAens
T 1 ven wdatadaeui cover slip ldusanaimunznaiun Weldaitanusioan antiusinlildesdae
ndesqanssadiuylduas fifndeaeny 10-100 wih tuiinaila uwaziSunnaessdniing
5. MTUUNNNA

1) wefidusA1anugn (prevalence)

Prevalence (%) = (f-‘iﬁmuﬂm*ﬁ'wuﬂsam / ‘iﬁmuﬂm%wm) x 100
2) mmumuﬂum?ﬁ'ﬂ (mean intensity)
Mean intensity = SnutlsRmviauan / A1uaulanviaan

6. NIFAATIZURNANITNARBUTIRDA

AATzriRNLANFNNTeLlasiFuAANTN (prevalence) AL ATUNLLLIRA (mean intensity)
109Us3n luusaziAau Aaedaanszina Ll slsiun1aden (one-way-ANOVA) wFauifie LAt Ansg
999A11RAHAEAR Duncan's New Multiple Range Test sefuANNdes 95% Taeldlisunsu SPSS e i
14.5 memmm&uﬁuﬁ“@wdwﬁ@ﬁﬂ@mmwfnLLmﬂ?mmﬂi'Zm?iwu‘l,ul,wi@mﬁm anap LTSNS
gunpLlanFuLBunaulsdnding TaantsaieseiAnanduiug (correlation analysis)

HANISINEUATIANT
annsdnatlsdnressatinaannenenafiasslunssdasnannudintiinueay sedng
PR NNFIAN DUABUEUINAN W.A. 2556 V”T\mm 167 ¢ wulsdm 2 mﬁm #Aa Uasla Diplectanum sp. waz Ia
Awam Lernanthropus sp. Fails@mis 2 TlatnuT B nusenyindy (Figure 1 uaz 2) LAZALYLT AL
FnaginglidANNANTusiUANTN (prevalence) LAZANATUULiTAE (mean intensity) qaatlsRATin
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Figure 1 A: Drawing adult of Diplectanum sp. B: Light microscopy (magnification 10X) of sea bass gills

infected by the monogenea (Diplectanum sp.).

Figure 2 A: Asian sea bass gills infected by the copepod (Lernanthropus sp.), B: Live female without
the egg-strings (approximately length 0.6 cm.), C: Live mature female with the egg-strings

(approximately length 1.2 cm.).

mﬂmiﬁﬂmmﬁmn (prevalence) w231asla Diplectanum sp. Aawlis 100% 'luwmmuwﬁm:m
ANNVLALLLRAY (mean intensity) wmuLLmnmwﬂuvl,ﬂ"LuLLmvwau Tnapaunaiax & flanamunutineds
mﬂqﬂmlmmﬂmgm(mazi 0.56 parasites/ fish) FauANANaNIABLAY 7 atefiiedAtyneaiia (P<0.05)
(Table 1) annIAnEEuan i Uadadhulsdnsiasuiinglusientansneaanafideslunszds o
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apnARBITLNIANEN28Y YssRuguazane (2530) ‘wwuﬂ@\ﬂa Diplectanum sp. mnmmimmanmmﬂm
nemaraRiaeslunszde famdn ana nia waznszdl sautensAnenvesiiiRAt uAEINg (2551) fiseau
nswuils@naila  Diplectanum sp. ‘lummnﬂmnmwmwLamlumvml‘ummmﬁmmumﬂmmﬂmLﬂu
96.99 % anfaetaLlaviava 30 7 wmmmﬂum\nm@qummww A. 2548 DLADUNNIIAN W.A. 2549
Amiulusinadszmalisnaeunislsngeesdasla Diplectanum aequans gegalumidaniainzneang
European sea bass (Dicentrarchus labrax) L1473 (Dezfuli et al., 2007; Gonzalez-Lanza et al., 1991;
Oktener et al., 2009) o8 Koyun (2011) Ifauauuz l3dndaslaianuannziuy Etuidninng Taedannsig
°1nfgLﬂuﬁwﬁm‘ﬁlwuﬂfnm;ﬂLL@:mmumLLuum@qﬂﬁq‘Lmﬁﬁwmmﬁ@ﬂmﬂﬂfjﬁﬂmmﬁmﬁlu y

q@mmm:ﬂ@ﬁﬂ@mmwﬁﬁ Huasianiadinizaaswisnlas (Oztruk and Alutnel, 2006) A1NN1SANE
mmﬁuﬁuﬁiwdwﬁ@ﬁﬂ@mmwﬁﬂﬁuﬂ?ﬁmmﬂiﬁmﬁwu TaannsdiasnziAandniug uansliiiiuingumg
Huilademdnisinaneasumnuiuaessdniioi] Inenslogoumgfianas Suuntumunadla Diplectanum
sp. 1N

Table 1 Parasite prevalence (%) and mean intensity level of Diplectanum sp. in the gills of Asian sea bass

(Lates calcarifer) from cage cultured in Tha Chalap estuary.

Months Total fish  Fish weight ~ Fish length ~ No. of No. of Parasite  Mean parasite
(2013) examined (gram) (inch) infected parasites prevalence intensity + SE'
Mean + SD  Mean = SD fish collected (%)

January 20 89.59+£33.49  7.17+0.83 20 227 100 10.3120.10°
February 22 124.06+£26.61  8.33+0.69 22 99 100 4.95+0.05°
March 10 94.08+28.49  7.65£0.65 10 92 100 9.20+0.18°
April 10 85.06+45.04  7.10£1.40 10 118 100 11.80+0.24°
May 10 73.15£23.02  7.10£0.90 10 138 100 13.80+0.21°
June 10 113.75£21.05 8.25+0.75 10 93 100 9.30+0.17°
July 10 46.11£17.50  5.70+1.02 10 253 100 25.30£0.32°
August 10 105.01£51.34  8.15+1.65 10 353 100 35.30+0.49°
September 15 198.80+£81.33  9.50+1.40 15 1213 100 80.87+0.64"
October 15 245941437 10.78+0.33 15 1578 100 105.20+0.56°
November 15 181.34+£39.89  7.95+0.41 15 1126 100 75.07+1.06"
December 20 55.78+£34.90 6.07x1.24 20 264 100 13.20+0.16°
Total 167 - - 167 5,654 - -

'Mean values with difference alphabet in a column represent statistically significant differences (P< 0.05).

Imﬂﬁ'fﬂﬂﬂﬁﬂmﬁm?LLWéﬁuﬁ:@ﬂﬁmﬂLﬁ@\ima@m%ﬁ (EI-Naggar and Khidr, 1986) aann13@n=1 AN
mnwiadnreslsAnmanaideu nuhUadafduethamadi ludtedeuiumey AANAN LATNEAANEY
(75.07-105.20 parasites/fish) (Figure 3) %ﬂwﬁqqﬁ@qmmﬁﬁﬁﬁmmm-ﬁ"ﬁzgmlm@uﬂ uazeglutaslanelusiu
w19 wass Wiiudnilade fugung)Rinasemnumuuiuaesilasla Diplectanum sp. fvdenzesannzng
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g1aThasslunszds Feannndesiun1sAne1ee Ozer et al. (2004) ﬁwudmmwmuﬁummﬂaﬂm
Gyrodacty/us sp. Vlmx‘mﬂ"ﬂmﬂm Three-Spined Stickleback Nmmzﬁﬂ Luﬂﬂmuﬂumﬂﬂuﬂjw 24-25°C 994
19 E-Naggar (1994) fisnerunnanunadla Dactylogyrus sp. Wwisanudan Clarias lazera mnwm’l‘umq
09 lulddae (spring) wm@mmum@ﬂﬂa”mm 26-27 °C unz Abdel-Aziz et al. (2012) 9IENNUNIWLILIRR
ﬂ@NTNTu@u M/crocotyIO/o/es sp. Vlmmﬂ"ﬂmﬂm Terapon puta §I4m IHTQQVIQMMﬂNuﬁﬂ?”Nﬂm 27 °C Lmu
U mummummmn@mmumLﬂummmmmm mJmmﬂwmmmumvmmﬂwuﬁﬂumﬂmmumu
(Jansen and Bakke, 1991) ulAgnfiLN19918911989 El-Naggar and Khidr (1986) mvl,m@u@”l,fm‘qmmum
ﬁ'agiu«m 25-28°C Lﬂummf;zﬁmmmwi@mm?tyLﬁuimmﬂﬁﬂmmnﬁ@m wazddnsn19vinlage wanann
dgeli e wzfisdindgnngfianluseuTenalllddutladuifafinusuEnndszansea adla
fvden Lwigmuqﬁﬁﬁﬁ‘i‘ﬁﬁﬁmm’@mmammuﬁmmuﬂmﬁw sinlsinnstenudevsentsdninzaesan
L‘W‘N%‘LA A miuaunrestaniunistangedtlsdn Oztruk and Alutnel (2006) Uaz Ozer et al. (2004) WU
mmﬁmm:sxﬁummumLL“LiuLfaﬁlmmﬂaﬂm Dactylogyrus sp. flannuuananslulanfiaun asneu tos
ﬂmﬁﬁmmm‘lmy’ asnudadlasuunnninanfifaunadn feaenndesiunnsdnmil feiunnsdneeie
ﬁmmaamﬁ;ﬂi@w’fiw qmuqﬁﬁwﬁm%mwwmLLuum@qﬂﬁﬂm deenaiiieanann ﬁ@qmmﬁﬁiwﬁmfaiﬁmﬁﬂﬁ
ﬂmﬁqﬁﬁmﬁuﬁﬁm nstessunsdinzaesAdafivitentarasiiuiniy wazilannzwsanaunalug I
ANMULULEasAslannnddanaunaLan
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Figure 3 Monthly parasite prevalence (%) and mean intensity levels of Diplectanum sp. determined from

gills of Asian sea bass (Lates calcarifer) from cage cultured in Tha Chalap estuary.
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AANNTN (prevalence) LL@WmmMmLLuuL@M (mean mtenSlty) gaslpfinan Lernanthropus sp. 7
U3 uwRanlaIngwenng wussusnauunaAtalguiauwingu wlefidusanugnatflutas 25-100% uay
mmuuunl‘mul‘aﬁﬂmﬂuﬁm 0.50-4.10 parasites/ fish %qwumm‘lutﬁ@ummmu (AANEN 100% ANNUUN
WULRAE 4.10£0.00 parasites/ fish) (Table 2) Iafiwanfaualvn) aunsonaaiiuldfaanilan (Figure 2A)
Fdudmneifle S anuennanniaE 0.6 1w, (Figure 2B) wazpalandamaiasanilnldane 1.2 s, (Figure
2¢) {RdeilinumunmAsefiafiniRutumnmlafsiailularidedulsamalng wazannmsinenlu
T w.A. 2550 ladnulafiinen Lernanthropus sp. eLuﬂmﬂ:?V\%gmﬁﬁm’m (Epinephelus malabaricus) ﬁLéﬁlﬂu
u‘%mmﬂ’mLLJJﬁ'Wi']LL@@ULﬁuﬁu (eus9m, 2550) %qimﬁma‘mxuié’fiﬁﬂmﬁLﬁﬂﬂuu‘?ﬁmmﬁﬁluﬁmiﬂmﬂgmm
Trinanasausniuilla usannnisseunnsnemsns lidesyadnTanansiailszunauntull w.e. 2556 atsls
AauinesunimulaineariailudainensanaidUld lunsadsnalns JudpgaLs (350 uaz WU
aned, 2551) LL@?J‘]Jmﬂ?JWQ’]J’VﬁIILgﬂﬂum‘ﬂdﬂ?tw}ﬂ Wi Uannews Dicentrarchus /abrax‘?lll,gm Tunseds Uszmne
N3 wudndaNgnNLAY sANLN LAt TaslARNan Lernanthropus kroyeri Faus 10.8 34100 % (Manera
and Dezfuli, 2003) LsﬂummnuﬂmqumL@ﬂ\ﬂuﬂaaﬂwmm Adriatic sea 04 Southern North sea WUA2H
°1mmemwmLLuum@wmImwwemumumum 35119100 % (Kabata, 2003) wazlull 2013 #Asee1unis
‘W‘LIIWWW’W] Lernanthropus corniger Lﬂuﬂiﬂl,l,iﬂel,uﬂm Carangoides malabaricus 48 Mega/as,o/s cordyla
FaemnansTuAnAsamiianed Arab Gulfﬂ‘iymﬂ‘ﬂ‘m sn\mmmﬂfnmnmemwmuuummLmﬂu 1.4-1.7
LAY 1 MUAIRL (Al-Niasem ef al, 2013) Wanannil E-Deen et al. (2013) :enudnlafinenTiaiineny
ANNZIATAdFaLE Ty ImaLfawq:ﬂ@’]ﬁLngummﬁW@:u Tﬂﬁwamﬁmﬁlﬂummr;ﬂﬁlﬁmﬂ’ﬁmﬁ@ﬂu
la ngwsana Dicentrarchus labrax UUNALAN Lﬁmmnﬂﬁmﬁmmmimm ueamiulAfaalan n1svinane
wRanAnTulLL N (Chu et al., 2012) mnmram@ﬁﬁw?”mmmm’imﬁummmmmwmmélﬁmﬂm
TunsydsThiBin ﬁlﬁ%@sﬂmw letinssztnavesmnalofaling danaunanazldnsnisanegeainndn
daraualug) aanniswulafinan Lemanthropus sp. lupsai] %Lﬂu%y‘mﬁf]ﬁm&mmma‘ﬂmﬂgﬂﬁmﬁmﬁ
Tudanzneanaiiaeslunsyds dsenadesdimsfnmatsieideslullse - 1

ANNNIANE AL AR LTI RS adeuRu B alafine vy TnEnnTATERANanANTLE
wana Wwiudniunoulaiinen Lernanthropus sp. HAMNENALS EILANALYUNAR UAZAINIAN NAN9AD
Lﬁ@@qmmﬁl,mmmmﬁmgﬁu aznu Bunalafinenunnts
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Table 2 Parasite prevalence (%) and mean intensity level of Lernanthropus sp. in the gills of Asian sea

bass (Lates calcarifer) from cage cultured in Tha Chalap estuary.

Months  Total fish Fish weight  Fish length  No. of No. of Parasite Mean parasite
(2013) examined (gram) (inch) infected parasites prevalence intensity + SE'
Mean + SD Mean + SD fish collected (%)

January 20 89.59+33.49 7.17+0.83 14 22 63 1.00+0.02°
February 22 124.06£26.61  8.33+0.69 5 10 25 0.50£0.02°
March 10 94.08+28.49  7.65+0.65 6 10 60 1.00£0.04°
April 10 85.06+45.04  7.10+1.40 10 41 100 4.10£0.09°
May 10 73.15+£23.02  7.10+£0.90 8 21 80 2.10+0.06"
June 10 113.75£21.05 8.25%0.75 9 40 90 4.00£0.09°
July 10 46.11£17.50 5.70+1.02 0 0 0 0.00+0.00
August 10 105.01+£51.34  8.15%£1.65 0 0 0 0.00+0.00
September 15 198.80£81.33  9.50£1.40 0 0 0 0.00+0.00
October 15 245.94+14.37 10.78+0.33 0 0 0 0.00+0.00
November 15 181.34+£39.89  7.95+£0.41 0 0 0 0.00+0.00
December 20 55.78+34.90 6.07x1.24 0 0 0 0.00+0.00
Total 167 - - 52 144 - -

"Mean values with difference alphabet in a column represent statistically significant differences (P< 0.05).

nsusngaeslaiinen Lemanthropus sp. HAYNANAUSILEMNNUAZAINLAN %m’]mmﬂ;n uaY
AL AU SRAT A Az LA N A T g WO NAN UaTRgUIaU (Figure 4) Faiflugaenial
qouniitngegalusent (31-32°C) uasiAasudn Tutas 30-33 ppt (Table 3) MsAneilaenadeaiuau
Q32784 Eissa et al. (2012) fiseuinlafinen Lernanthropus psciaenae Wag WiLilan Caligus carangis
Tutlanzns Morone labrax HANENA94ATN 76% lutaenaan 9UTINIMARRT8s Brazenor and Hutson
(2013) ﬁwufi’]fqmmﬁ 30°C BazANLAN 33-35 ppt deualiansnisinldaesininen Lemanthropus latis
23\1‘1‘71'@91 Tusyiuvieadfimnng wazanMsAnEN ARSIz e alan iU Bnaeslafinesluasil
wusiuegesanbiiaauduiusiudsinnlafineainu
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6 Mean intensity —ao— Prevalence (%)
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Figure 4 Monthly parasite prevalence (%) and mean intensity levels of Lernanthropus sp. determined from

gills of Asian sea bass (Lates calcarifer) from cage cultured in Tha Chalap estuary.

Table 3 Physico-chemical parameters of sampled fish cages.

Months ~ Ammonia  Nitrite Nitrate ~ Phosphate Temperature Salinity  Dissolved pH
(2013) (mg-N/L)  (mg-N/L) (mg-N/L)  (mg-P/L) (°C) (ppt) oxygen (mg/L)
January 0.164 0.019 0.061 0.063 28 33 5.9 79
February 0.262 0.032 0.028 0.065 31 32 54 78
March 0.093 0.014 0.026 0.042 29 35 4.9 790
April 0.077 0.012 0.019 0.025 32 32 5.2 6.8
May 0.081 0.037 0.031 0.053 32 33 4.8 71
June 0.054 0.021 0.045 0.027 31 30 5.0 6.4
July 0.066 0.016 0.018 0.016 29 5 4.9 71
August 0.072 0.020 0.032 0.032 29 7 5.8 73
September  0.047 0.024 0.028 0.020 27 4 6.3 79
October 0.024 0.009 0.041 0.035 27 30 7.9 8.1
November  0.057 0.010 0.067 0.010 28 32 6.3 8.1
December  0.049 0.010 0.021 0.057 31 31 59

8.0
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The Multi-Environment Yield Trials of Semi-dwarf and Non-photoperiod Sensitivity in

Glutinous Rice Lines in Dry Season, 2014

Un@n dandian’ 931090] wawnes’ uames waflasyin’ uardeiing anagemnlsad

UNARED

nsiRuTeUnanAR uardnmememsnenstesieiuiinawileafuseldlhredauadildann
nsulfulgeiugdaeninaundulngldintesnaluianadonlunisdaiden s1uau 3 aneviug saafuiug
WEsuWiey 2 Wug Ae dutlnes 1 waz na14 insmaaanlu 2 N7l Ae SaLneuslans Lmvéﬁm@‘wm Fandn
1Te3e ImLLNum?V]m@muuuumn@m@mmm (randomized complete block design) AU 4 m 1A81NNT
ANNENTUR 11 1N3AN 2557 uastindnfisninewsiang uazsneniusui 15 uay 18 NNAWUS 2557 A3
ANAU HANITAATIZIAINLLTLIIUTIN (combined analysis of variance) WLINANINLIARDN (environment)
HavBnasanaNas 818 uaaNAAN ANNNES AN LATANIWINART1INAe walinasasa uIuIYNe
WAZANNINNAATIINRDY UAZNLINRUGNITH (genotype) WIDRUENNARNANAS UAZANHALNNNFINHAS
lunnansniy (p<0.01) u@ﬂfv«mﬂﬂwud’]ﬂﬁﬁmﬁuﬁ’awdwﬁuqmmﬁmmwLmrﬂﬁﬂu (G x E interaction) X
ansnasiaangduaannen AnNNdNg uazaNWINAndIaNAeY uiliENAsBNANRR ANNE ATUIUTIY/NE
wazAMENaAadnandas eiwuddhawmileae 5 aefufliuandnnennaudanegandnfisineniu e
Ifuandniadn 1,084 uaz 780 Alaniusels mudiy uaznudrdamieagaiug MIUG04002-927 1K
m@mﬁm@?{ﬂqqzﬂmﬁﬁu 1,018 Alanfusials wsiliunnsnsainiugduilines 1 uaz na14 fsinanamnaas
1,014 uaz 962 Alaniumals muaisy
Fndndty : menfeufeunandn dnsoemensinems drawiien dure ldlsetasuas

Abstract

The comparative trials on yield and agronomic characteristics of 3 semi-dwarf and non-photope-
riod sensitive glutinous rice lines derived from genetic improvement by backcrossing and molecular
markers assisted in selection were carried out with 2 check varieties; Sanpatong 1 and RD14 in 2 sites;
Mae Sai and Phan districts in Chiang Rai province. Randomized Complete Block Design with 4 replications
was used. Seeds were grown on January 11 and seedlings were transplanted in Mae Sai and Phan Districts
on February 15 and 18, 2015, respectively. Results of the combined analysis of variance indicated that the
influence of environments on yield, days to flowering, plant height, length and thickness of brown rice were
significant while, it's effected on the number of panicles/hill and width of brown rice were not significant.
Genotype or variety had highly significant effected on yield and all agronomic traits (p<0.01). The

interaction between genotype and environmental condition had significant influence on the days to

"anuiugANans AEANEAERT Inanendausls . dunane a. @ealua 50290



106 NNIANTINHATNIZABNLNAN

flowering, width, and thickness of brown rice however, it effected on yield, plant height, number of panicles/
hill, and length of brown rice were not significant. Average yield of 5 glutinous rice lines in Mae Sai district
was higher than that of Phan district which yield were 1,084 and 780 kg/rai, respectively. MJUG04002-927
gave a highest average yield of 1,018 kg/rai, that was not significant different from Sanpatong 1 and RD14
which yield were 1,014 and 962 kg/rai, respectively.

Keywords: yield comparison, agricultural trait, glutinous, semi-dwarf, non-photoperiod sensitive
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ANHNUNTBUNAATIINARY NMIALHANRRAALNANAR 10 WAINANTBILARLAUG/A8WUE [iaTineLnn
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analysis of variance) 14T1lsunsa MSTAT-C

NANITNANRN

NANT39LATIZANLL LT3N (combined analysis of variance) UBINANAR LATANHTUENINNIG
AT 1‘7i"lﬁmﬂmiﬂ§nmmﬂuﬁuﬁéﬁLﬂ@LLﬁJmﬂﬂ wazeNaNIL AandnTeee lunauitlia w.a. 2557 wu
F1ANINUIARAN (environment) HBNEWAFBANHUTNANAR 818 TUOBNABN LATAINEY (p<0.01) UAZ
HANENARANHLLANINEY LATAMNUUUNRADIINARY (p<0.05) WA lUTBNTNAFRRANELLANWININ/ND
wazANIINART1INdRY dauiignasu (genotype) viaRUEN LNV ENASDAN HOILNANAS a1gTunanaan
ADINGY ATUIUIIYND ATNNTIE AGINEIT WAZAIINUUINAAT19NA B (p<0.01) YaNAINENLT
Ufduiugszudreiugnesuiuanmwinden (G x E interaction) Haninaseaiyiueannan (p<0.01)
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Table 1 Mean square from combined analysis of variance for yield and other agronomic characteristics

of glutinous rice lines grown at Mae Sai and Phan districts, Chiang Rai province on dry season,

2014.
Mean square
Days to Plant ~ Number of Brown rice
Sources of Yield
o f ) flowering  height  panicles/hill  \igth Length Thickness
Variation (kg/rai) ]
(days) (cm.) (panicle) (mm.)  (mm.) (mm.)

Environment (E) 1 923248.225° 518.400° 697.225  2.025"  0.002™ 0.048 0.008
Rep. within E. 6  42629.292 6.783 50.058 1.092 0.001  0.010 0.000

Genotype (G) 4 75050.412° 846.538° 196.813°  21.288"  0.156  0.284 0.053"

GxE 4 3449537 352127 9.288™ 1.337™ 0.002° 0.024™  0.004"
Pooled Error 24  5557.542 1.992 13.600 1.029 0.001  0.009 0.002
CV. (%) 8.00 1.18 3.61 11.06 1.14 1.31 2.15

NS, s xx —

Non-significant, significant at p < 0.05, and significant at p < 0.01 probability level, respectively.

1. HAHARLAZANHNEININMSINERTTaIE BRUs T lsmesasluRuTisunawisns Aawinidasse
nammaaedluiAg e wsians dmdadae nuddnoNanan B1EIUBBNABN AYNNEY LA
RMUIIIY/ND NAHNLANFAINNNADRA (p<0.01) (Table 2, 3) ﬁqﬂﬁmmﬁmmﬁnwmxﬁuj i:mﬂqﬁuﬁmlﬂ?ﬂu
Wisui el438 Duncan’s new multiple range test (DMRT) NaKART89A2WWE MIJUG04002-927 inanas
1,152 flanfusials Faliiupnsnsandutaes 1 uay Na14 A lFkaHAR 1,185 way 1,091 dlansusials ma
AR (Table 2) Wit 3 Wug WRANARgINTIaneiug nu6 hd1er2sd1F -1113 Alanan 942 Alaniusials
mmuﬂ@ﬂmmmmm‘wuﬁ N6 hd7er2sd7F -702, N6 hd7er28d7F —1113 LL@" MJUG04002-927 N‘ﬂ’]ﬁl
Juaanaan 121 122 Uag 124 31 AMNAAL mmnmwm@ummm 1 W8 NU14 wmmmuﬂ@nm@ﬂ 108 UAY
107 94 AINANAL (Table 2) ANGILRIATETUE MIUG04002-927 mmfmm 111 3. Seliuandngann
Autlmas 1 uay na14 ‘mmwm 110 uaz 106 1. AVLENEL (Table 2) wAsa 3 AUFHAMNGININNGD
1897 N16 hd7er2sd1F -702 vmmwm 99 T, ANUIUIN/NBURIAN UG N6 hdTer2sd1F -1113
war MJUG04002-927 iumuqumquamm 10 LAY 11 999/N8 ATNAAL mmﬂmwamuﬂﬁmm 1
LAz N4 FHILIUIINE 9 WAL 7 $99/N8 AUANFL (Table 3)
2. AnsaEmImannraunsasuismegarlufuiisnawsisne Sadadaes
LannInAaesluuRsNaLaNE FMIATENIIE WLTIANNEI ATLEND LATANATUE AT
N&ee AANWANFINIaTA (p<0.01) (Table 3) Intinandnandesrasaneiug N6 hd1er2sd1F12-702 uae
N6 hdler2sd1F12-1113 HANNANWNGL 2.36 uaz 2.31 Wx. ANNAAL ﬁﬁlqmnﬂdﬂﬁuﬁ:ﬁuﬂwmm 17
AHNINUNARL1INAEY 2.26 NN. (Table 3) mm:'ﬁmﬂﬁuﬁf MJUG04002-927 HAMNENINAAT19NFBININ
ﬁzﬁm 7.44 3. %qmnﬂd’]ﬁuﬁ:ﬁuﬂmm 1 uaz n114 AdpNEmEndIN&es 6.99 uaz 7.02 1. MNAFL
(Table 3) #auANUUINAATIINADINLINARUE N6 hdTer2sd1F12-702, N6 hd1er2sd1F12-1113 uay
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MJUG04002-927 HA2uuuiuand1anded 1.83 1.82 uay 1.80 NN. AINANGL %aﬁﬂﬂﬂdqﬁuﬁ:ﬁuﬂmm 1
WaT 1114 ATANMLNEATanEae 2.00 . (Table 3)
3. cmN'?vmLL@zé’nwmzw\amsmum‘nmmﬂﬁué}ﬂ‘nmﬁmwmaau’luﬁuﬁa"'\mawm AANIALTEI958
nanTARes LA NeNL Sindee nUdENT T NANAR B1ETURBANABN AINGY UAY
AMUIUTIVND NANNLANANNINEADR (p<0.01) (Table 2, 3) ﬁqﬂﬂr’hmammﬁﬂwmzﬁuq e LN UG IRIET T
Wi taerld35 Duncan’s new multiple range test (DMRT) NAKAR84A12WWE MIJUG04002-927 Tinanas
884 Alansusials deliuansnaanndutines 1 uas n114 Alfuanan 842 uax 832 Alanusiels mudidu
(Table 2) usivia 3 WG WHANARgINTI1a8UE N6 hd1er2sd1F12-702 uaz N6 hdler2sd1F12-1113 lsx
HANAR 701 uar 643 Rlaniusials mua1du engdueanmenaesanaWug nu6 hdler2sd1F12-702, N16
hd1er2sd1F12-1113 uay MJUG04002-927 Hangfuaanaan 132 134 uaz 132 5u AT
dulmes 1 uay n114 ‘ﬁlﬁ'ﬂ’]&ﬁu'ﬂ'ﬂﬂﬁ’ﬂﬂ 111 waz 110 94 PINAIAY (Table 2) AIINEITBIANLRUG
MJUG04002-927 flnanuge 104 9. Gelalunnsineandutlaes 1 uaz na14 fifdAugs 101 uaz 100 .
AN (Table 2) usiva 3 WUTHAIINAININNT1E8AUT N6 hdTer2sd1 F12-702 WAz N6
hd1er2sd1F12-1113 “ﬁlﬁmngq 91 AT 93 TH. MINAFL ANUIUIW/NAVBIAEWUE NU6 hdTer2sd1
F12-702, na6 hd1er2sd1F12-1113 uaz MJUG04002-927 1#an1ausa9/na 9 10 WAz 11 999/Na AINANAL
%qmmdwﬁuﬁ: Fuhmed 1 Wag N214 HH1UIIYND 7 WAL 6 209/N8 AINSIEL (Table 3)
4. Ansazmanmamwaananduismesarluiufisnaniy sandadeess
LannIMAaesluRURSaNIL FanTRITEees WUNEN LA WazANENIERTINded
AAMNUANFAININATA (p<0.01) IUAMNUUUNRATIINARINANNUANFANNIETR (p<0.05) (Table 3) Tne
WaAT1INRBBIA8UE N6 hdTer2sd1F12-1113 HANNNANWINAL 2.32 4. %qu’mﬂd’]ﬁuﬁ:ﬁuﬂﬂmm 1
fiflanunianandnandes 2.25 ua. (Table 3) mmzﬁ'mﬂﬁuﬁf MJUG04002-927 FAnNsnqlAnt1anged
mﬂ‘ﬁ'qm 7.45 Wy, %qu’mﬂdﬁﬁuﬁ:ﬁuﬂwm 1 uaY N114 ARANENINEAT1INERS 7.03 UAT 7.27 Ui, AN
A16U (Table 3) A9UANNUBUNAATIINADINUINE8WUE N6 hdler2sd1F12-702 UaL N6
hd1er2sd1F12-1113 HAanuuuiuand1anges 1.88 wu. %aiﬂumn&hwmﬁuﬁﬁuﬂwm 1 RAHIER
d19naed 1.96 N, (Table 3)
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N5 N UNIUNg lUMSALANSEALNISAALLNANITAURIgNUAIANWANE NI
Evaluation of Clove Qil as Anesthetic Maintenance for Transportation of Juvenile African

Catfish (Clarias gariepinus)
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Abstract

The anesthetic effects of clove oil were studied in juvenile African catfish (Clarias gariepinus) with
average weight of 2.85+0.29 grams. Acute lethality of clove oil on fish were measured by using a static
bioassay and probit analysis. The estimated 24 h L050 of clove oil on juvenile African catfish was approx-
imately 17.37 (15.12-19.61) mg/l at the 95% confidence interval. The appropriated clove oil concentration
to induce of sedation stage anesthesia in African catfish was 15 mg/l. The induction time was 37.44+3.7
minutes and recovery time after anesthesia with clove oil was 1.27+0.43 minutes (after being placed in
clean water). During the exposure period (24 hours), water temperature (22 to 23 °C) and pH (7.12t0 7.16)
in each experiment were changed in a narrow range. Clove oil efficiency during transportation was eval-
uated in 16 hours using appropriated concentration of 15 mg/l in juvenile African catfish. The result showed
that the final survival rate between control and treatment group was not significantly different (p>0.05).

The ammonia concentration at the end of transportation in control group was significantly higher than

1 o a o a S a 5 a o S %
nangnanenAaninistszae Melnatulaginsaandnduaztsvas anzmalulaginainems aorfunatulagnszaaningn
WAMUNINTAIANTZIN NTEMNY 10520
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treatment group. These findings show that clove oil could be an anesthetic maintenance for African catfish

which could improve animal welfare and had potential to reduce fish excretion during transportation.

Keywords: clove oil, anesthetic maintenance, African catfish (Clarias gariepinus)
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Table 1 The anesthesia stage of juvenile African catfish anesthetized with solvent clove oil at concentration
of 15.0, 16.8, 18.6, 20.4 and 22.2 mg/I.

Clove oil Anaesthetizing time (minute)
concentration (mg/l) Sedation Anesthesia Surgical Anesthesia Death

(first stage) (second stage) (third stage) (forth stage)

15.0 39 68 175 -

16.8 37 61 165 -

18.6 34 57 138 After 3 hours

20.4 29 54 102 After 3 hours

22.2 26 49 93 After 3 hours
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wAnsNeTueen A NTie 1ualan wazgUUNAN (Hamackova et al., 2006)
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Figure 1 Induction and recovery time of juvenile African catfish anesthetized by solvent clove oil at
concentration 11, 13 and 15 mg/l. Different superscripts in the same color bar indicate the

significantly difference (p<0.05)
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Table 2 Survival rate of juvenile African catfish after anesthetized by solvent curve oil (15 mg/l) for 16 hours

and after moving to normal water for 1 week.

Treatment Survival rate after finish experiment Survival rate after moving to normal
(16 hours) (%) water for 1 week (%)
Control 99.52+0.09° 92.83+2.80°
Curve oil (15 mg/l) 99.59+0.29° 94.7621.40°

Value are mean + SD. Different superscripts in the same column indicate the significantly difference (p<0.05).
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nsuARLAlsNURLAAINERA Rhodotorula rubra MJU11
VUHUTINA WULNITUNNUIY
Carotenoid Production by the Rhodotorula rubra MJU11

on Corn Dust through Solid State Fermentation
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nfusianfududnalng uarinalilsunnualsiuesfiviniu 22.4 lulasniuseninduinalnauis uazaanns
Anwnaniaziiimanzansanisainy waznisudnualfiuesd laan1seaniuunimeaauuLy Central
Composite Design (CCD) WUy Ae ArAeflunga-ANavnAL 7 ArnaduEusY 50
wafiiusl uardnandaunisueuselulnauminiu 8 se 1 Taaiiniswsnywiniu 82.09 nfustaniudud1aing

waznalilFunnualsivesfiviniu 72.01 TulasniusteniududnnTnauis
Aty : ualsiiveas Rhodotorula rubra udnalne nisusdnuuuusis Central Composite Design (CCD)

Abstract

This study aimed to produce carotenoid from the yeast Rhodotorula rubra MJU11 on corn dust
which can be used as animal feed. The feed is a key factor in animal production to increase growth and
productivity. It also reduces the amount of waste from agriculture and reduces air pollution from the
burning corn dust by farmers. The initial fermentation condition was carried out at 50% moisture content,
30 °C and initial pH 7.0. The results showed that the highest yield of biomass and carotenoid was obtained
at the 48" hours of fermentation with 17.98 g dry weight/g corn dust and amount of carotenoid 22.4 ug/g
dry weight corn dust. Central Composite Design (CCD) was used to optimize the condition of cell growth
and carotenoid production. It was found that optimum condition was pH 7.0, 50% initial moisture content

and C:N Ratio was 8: 1 with the biomass of 82.09 g dry weight/g corn dust and carotenoids 72.01 pg/g

dry weight corn dust.

Keywords: carotenoids, Rhodotorula rubra,com dust, Solid-state fermentation, Central Composite Design (CCD)
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Anmanasinzanluniasiey uaznsndnualsfivesdanndas R, rubra MJU11 vutludalng
Tnelflsunsumaunamas Design-Expert Tun1saaniuunisnaaasuwul Central Composite Design (CCD)
UATALATNZRNANINARIALERT Response Surface Methodology (RSM) TaaifiAnmasaes (Response : Y)
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R. rubra vududntnaarnmsiinunded 2 uazniseenuuunimasesuanslu Table 2

Table 1 The experimental design with three variables for cultivation of R. rubra and carotenoid production.

Factor Code value Actual value
-1.68 5.32
-1 6
pH (X)) 0 !
1 8

1.68 8.68
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Table 1 continued

Factor Code value Actual value

-1.68 33.2
-1 40
Moisture (%) (Xz) 0 50
1 60

1.68 66.8

-1.68 4.64
-1 6
C : N Ratio (XS) 0 8
1 10

1.68 11.36

Table 2 Central Composite Design (CCD) to evaluate of pH, moisture and C:N source on growth of R.

rubra and carotenoid production.

Code value
Experiment pH Moisture  C: N Ratio
1 -1 -1 -1
2 1 -1 -1
3 -1 1 -1
4 1 1 -1
5 -1 -1 1
6 1 -1 1
7 -1 1 1
8 1 1 1
9 -1.68 0 0
10 1.68 0 0
11 0 -1.68 0
12 0 1.68 0
15 0 0 0
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0
20 0 0 0
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4. JAsIEUNISLIAI
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4. (c) = Carotenoid contents (1NTﬂiﬂ§N&1@ﬂ§N5MQLLﬁQ)
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Table 3 The growth and carotenoid production of yeast R. rubra MJU11 on corn dust through solid state

fermentation.
Time (Hour) Dry weight (g/g corn dust) Carotenoid
(ug/g dry weight corn dust)

24 14.48+0.13° 8.07+0.01°

48 17.98+0.26" 22.4+0.07°

72 11.42+0.27° 5.24+0.03°

96 10.2340.24° 4.54+0.04°

120 9.80+0.41' 3.61+0.04°
144 9.62+0.07° 3.28+0.03'
168 8.41+0.27° 2.14+0.02°
192 7.51+0.06" 1.52+0.01"
216 7.21+0.01' 1.10+0.04'

25

20 -

10 ‘

Caroteniod (pg/g dry weight con dust)

Time (Day)

Figure 1 The amount of carotenoid from yeast R. rubra MJU11 on corn dust through solid state

fermentation.
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Figure 2 The growth of the yeast R. rubra MJU11 on corn dust through solid state fermentation.
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nglaa 10 n¥usiedns wlilow 5 nfusedns uastiasann 3 niusednsinaniamaasduuL CCD wudn AANN
fhinse-fnawini 6 grunnil 33 asdnmaidas Wiinnuelsfuendiviniu 0.0685 lalasnsusensiniimin
WARWTN LAZF1991N Chanchay (2013) 'ﬁﬂmmquﬁ'mmmu”lumm?mm R. rubra 489N1TNAR
LLﬂIﬁ‘ﬁwﬂEIﬁWUdﬂLfllﬂLg'ﬁl\‘}L%@Iu@ﬂmzﬁﬁﬂgiﬂ@LﬂuLmd\‘iﬂﬁ‘fU‘ﬂuﬁﬂ?Nﬁm 10 nFuriadns Huanlutandams
s Wulnsiauiitiunn 1 nfuseans wazilansatnaindafiduiiadodadsuninasoydivlafitunn 1
nfusieans WhiewnsaeadasunsananualsiveadldiBunamnnie 30.39 Tulasniudensusnurnuss
uFIANIAL e TafaN AL IMARBILLL CCD I%ﬂgiﬂmLﬂul,mzimﬁmuﬁﬂ?mm 23.77 NFNARART
wenluflendamnduuvaslulnsauiBum 3.19 nfusedns mmﬁmmnﬂmﬁLﬂuﬁ@ﬁﬂmﬂﬁmlﬁ‘u‘lﬁmﬁ
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UFnnnd 3.19 nFNsadns ANLTuNgA-Ang 71 6.69 LATHIUUYHRT 37 BYANTALTE NINN1INARBLIALAITS

gasfluestjiRnsnudianunsananualsiuesfldvinbu 235.84 lulasniusianiuiininu

Table 4 The optimal condition for carotenoid production and dry weight by R. rubra MJU11 using CCD.

, Code value Actual value Dry weight Carotenoid
Experiment
pH Moisture C:N Ratio pH Moisture C:N Ratio
(A) (B) Q) (A) (B) (®)
1 -1 -1 -1 6 40 6 40.01 30.54
2 1 -1 -1 8 40 6 41.01 31.38
3 -1 1 -1 6 60 6 37.65 27.91
4 1 1 -1 8 60 6 38.92 28.32
5 -1 -1 1 6 40 10 32.89 23.17
6 1 -1 1 8 40 10 29.87 20.21
7 -1 1 1 6 60 10 53.18 42.63
8 1 1 1 8 60 10 41.05 31.40
9 -1.68 0 0 5.32 50 8 39.99 29.55
10 1.68 0 0 8.68 50 8 39.76 29.72
1" 0 -1.68 0 7 33.2 8 40.87 30.99
12 0 1.68 0 7 66.8 8 41.70 31.78
13 0 0 -1.68 7 50 4.64 69.58 58.71
14 0 0 1.68 7 50 11.36 38.87 28.15
15 0 0 0 7 50 8 80.64 69.42
16 0 0 0 7 50 8 82.09 72.01
17 0 0 0 7 50 8 82.09 72.01
18 0 0 0 7 50 8 81.09 70.93
19 0 0 0 7 50 8 80.64 69.42
20 0 0 0 7 50 8 80.64 69.42

Note : Dry weight (g/g corn dust) and Carotenoid (ug/g dry weight corn dust)
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Haduiiluasanisuanualsfiuensd Eun Aamuiunse-aa (A), o (B) az8RINAUATLAL
sia lulaaw (C) iudu Tnafpauduiusiuaaldsunnualiueadludnsneiihuduld (Quadratic) uas
naanniladesaniu (Interaction effect) va4ANANNITUNTA-AG (A), mm%u (B) wardmnsndauanfuausaly
TRlaK (C) wansAsluannis Y1 uaz Figure 3 meﬂ@ﬁﬂﬁﬁmmmm‘%m oA Anplunge-Ana (A),
AL (B) wazandauansUause lulnia (C) TneflAouduius LT e fure s Ul wang

Aaluanng Y2 uae Figure 4

Final Equation in Terms of Coded Factors:
Carotenoid (Y1) = 21.02 - 0.13A + 0.2B - 0.31C - 6.80A - 6.70B” - 6.26C? - 0.13AB - 0.31AC + 0.65BC ;

R? = 0.9961
Dry weight (Y2) = 81.32-0.97A + 2.08B - 3.83C - 15.37A”- 14.87B*- 10.30C” - 1.11AB - 2.18AC + 4.49BC;
R? = 0.9522

AINHANIINAABITEIANINTY UATAIANLTUNIA-A19 2aensudnuAlsTiuesfangas R. rubra
MJIUT1wudn wlefidusipainaugeanpe 55 wasidus uazangnae 45 iesidus usdArpannidunsa-neas
= P~ a = .
finsuBauiiaunansnanualsfivesslu Figure 3

Carotenoid

0s0 —f/ / I il \\\ \
V)
= kL = J}J
7

050 —| \ _//
/

B: Moisture

S e
o
S \M 547019
03] "~ 60,0899 ,/ 40 4930
44196 \\R‘EH___ _____ﬂ———"/‘/ 33196
-1.00 | i

T T
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A pH

Figure 3 Shows the relation between the acidity - alkalinity (A), moisture (B) and the ratio of carbon per

nitrogen (C) are associated with amount of carotenoids.

AINEANTNAADITDIANNTU LAz AIANHITUNIA-Ae 289 B uEARLINANEAE R. rubra MJU11
wudn wefidusimnAnTugege Ae 55 wWafidus uazangaae 45 wefidus wiriauiduns-Aneasi
= & v .
naauiisunaBunousaduiialu Figure 4
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Dry weight
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Figure 4 Shows the relation between the acidity - alkalinity (A), moisture (B) and the ratio of carbon per

nitrogen (C) are associated with cell dry weight.

dgUnan1snAaag

anMsANEINITHAALAlIAIuaEFANEAR R. rubra MJU1T wugudnalne uuunnswsdnuiie wudn
ANZMMNNZaN A ANANLTINIA-ANS WAL 7 A0uau 50 wWafidus dnsndouanfususie lulnsiaw winiy
8 6o 1 uavszazlan 48 dalud Inedina i Funnugadvingy 82.09 ninsaniududnaing waznaldifsunn
walsiuaadviniy 72.01 Tulasniusenindudnalnauwi ansnsaldifluemsdadldtaiunisantEunaes
@oanmanems uaz  andoymsaiunisainiaainniswn ndduinninasesnsmsnsanson Gaaunsn
. 5 L 4 - = ¢ oy o
nansane luaisill 1 lunsudnualsivea s lugnainssuamnsdnslaass

LANH1FDI9DY

]38 AAINTNE. (2551). anmzimnzanlunsuanuATiTuas AntEas Rhodotorula rubra, Ty nfnAnsumana &
U T8-Ung LRANNIZIALIR. 56 TN,

wailel ueillaf uazmnews AusTaR. (2529). nswascyaasiias Rhodotorula rubra TISTR 5127 TundnainaauiteuTuumgs
awsldshiu uazualsiivess. NwnanenaursuAUNs lam Angalszaulng. namne.

Nilaiu Teaunuadus, 118 wvadeu uaz sswail qunagu. (2548). nnsuaRwAlsAiueaaNEas Rhodotorula glutinis DM28
uid19. NATTN9aTaaNeN AnEANEAERT iunAnenaumnaTulad nezaauindnauL3.

9550401 Mulani. (2529). Hasefimunzansenisuandans g Ag ‘17{L’ﬁty‘i.lu’ﬂ’WI']?LLﬂﬂﬁuﬁ’]ﬂZMﬁﬂuﬂﬂﬁWﬂﬁﬂLﬂf;lﬂ.
ANNRNUSLFUN N NV INENABNEAIANART, NN,

a5 AvaN. (2549). Basl : AvuvaInuae uazinatuladdanin. ngamne. §1INANW unanenfenERsAans.

qu7 s, (2552). ANERINZANLL TN s g LN ERuATITILat fa1n e Rhodotorula rubra. ToynfiAsT e
Ane @113 mAlulagZonnw uvnanedsudid-ung wannsziiasi. 68 wil.

o

{Fanenl saaneq. (2531). nsuamusin-ualsiiu Inadas (Rnodotorula pallida). [Online]. UuMasfisn http:/www.geocities.ws/
asa chai/cas2.htm. 314 20 WOHNIAN W.A. 2558 NALAUTRYA.
Chanchay, N. (2013). Optimal Condition for Growth of Rhodotorula rubra and Antioxidation Characteristics of Its Carotenoids.

PhD Thesis. : Chiang Mai University.135 p.
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Potential Utilization of Sugarcane Bagasse as Ruminant Feeds
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’ﬂ’ﬂ?;lLﬂuW“ﬁLﬁﬁ“]&fﬁﬂ@V}@qﬂfym@ﬂﬂﬁ‘zwlﬂiﬂﬂ Nﬂ’]ﬁ‘ﬂ@ﬂﬂﬂ’?\?ﬂ'ﬂ\?‘ﬂ'ﬂ\ﬂuﬂ’]ﬂlﬂzquﬂﬂﬂl{ﬂﬂ\uﬂu@ NA
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Lﬁmﬁm”mﬁwq@uﬁq (WOAANEU — WO BAIAN) AININENTUTEN fTNLATIENITHNNIEBLATTNANATSNE
(2558) Wi asnnuranansanlutlszmanesdandnlsanuluilinazilgn 2557/58 Uszanns 116 &1usi usl
nsnnsNARTNANaNsEazilAmAeTdAry Ao Tues Fluudasilasiauesanlsaunantinnanse
WA RN ANTNIUAUENTINNNTRIHLNENATNBUINTNR (2545) $1891491 BRINAIUTENINNE DY WAL
gdendlerinunsrusnnsnamimanseudeRenmdaumintu 100:29 feiutlszanninsléin Builmne
1lgn 2557/58 aziiiBunmuudensalullrsmavammnilszan 34 81 anmeaures Nirawan et al,
(2014) WU FUBRERTRUIa (DM) 72.50% Tdshiunany (CP) 2.80% Lﬁlfa“lﬂmﬁ\wmﬁ(NDF) 79.40% uay
leluanTuaaglag (ADF) 69.80% Wwimguif Alnguziesmesenisianldifuewedas mshaudes
wnifluewnsdndiAeisestaiiuddiihaula iesannluilaqiuntuazernavenuau Guiacliifiome
ADANINABING LL@&ﬁuﬁVﬂ\‘m’]?LﬂEMiﬁLﬂf;lLﬂuLmdﬂﬁ‘ﬁ@’]WﬁﬁWﬁﬁgﬂﬂ%‘/ﬂLﬂgﬂulﬁmuﬁuﬁﬁ@ﬂ’]?
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‘Emm@mﬂu’mqq@ué’ﬁmmLm@ummwmuL.Lazﬁ@mmwvl.aiﬁ (Audty, 2543) NMsldrudeniduausdng
Tuiiterne Sunseiuiuen damldluwiesiu mangn uwasdBunnmn Tnenannzlugguisiafuneiiy us
nsthaugessniluemsdndinen desidedidadnia iesanaudesdaulnndidielefifdaudsyneues
anilu (lignin) Lmzﬁma@‘imﬁﬂghgﬂmﬁﬂ (crystalline cellulose) tlasiunisdntessatimagliaauay 1ad
viag o fmnL@u”l,bmiﬁﬁﬁumnmimmﬁuﬁﬂummwwwﬁﬂ (Mohammed and Salih, 2015) aann s ausas
finnseiaeldRn AnIMen1a9 Fardin and Singhal (2006) W91 TudaaiiAnnnstias|@ifies 31.82% Faths
ma‘ﬂwmé’@mq‘l%l,ﬂumma‘ﬁmﬁ?ﬂ”mLﬁyﬂﬁqmﬂﬁﬁ*umiﬂﬁ*uﬂgmmmwﬁﬂu deinAnAMIEIUAL
unnatiesld Tnaanansominldvaneia Wil 355U 39m1an18nn (physical treatment) 6ein9du (chopping)
n13uA (grinding) mil,mﬁ‘fiﬂ (soaking) N138ALiA (pelleting) u’?@ms@ui@ﬁﬁmﬂ‘lﬁmmﬁu@;q (steaming under
pressure) 3§ﬂ§uﬂg\1mqmﬁ (chemical treatment) saein31¥N3AYTAAN (treatment with acids or alkalis)
uazAsUFulgamsTanIn (biological treatment) Gaennsudn (ensiling) NMsl48&6 91 (fungal growth) Ay
1o lmad (enzyme additions) wlusi1 (Suksombat, 2004)

athelafinu 330197 mm:mu’lumaﬂ?uﬂgn@mmwmué”@ﬂLﬁlfaLﬂuﬂqmaﬁmﬁ%mL%”mﬁuﬁqﬁ'ﬁﬁm
oﬁ“\aﬁuuwmwﬁfﬁ\aﬁf‘imqﬂ?zmﬁLﬁ@mu@ﬁnwm:%Mmm@”ﬂﬂ ANtz esTIuEes N1sUiudsennunin
gasudes uazianensldlsleminneden fhiemsdnd e fhmadenlunsldmauwnunisnauaay
mmwmﬂwﬁf;qq@LL&’wmﬁm{Lﬁmﬁ”m ﬁuq:ﬁﬂﬂzjn’mﬁmﬂaxam%mw‘luﬂﬁw'ﬁmzﬁ“mlﬁ”mL%”mm'@”l,ﬂ
1. NMFNTTANLNRUS ANHUSNNNHAIEAS LASANHULNNNTINAT

NINANLETNNINEAT (2551) 9189U90 88 (sugarcane) AAat/luaA (family) Gramineae Hunas

'aaTnEnsmans AnzmAlulagnanens sanendamainelaseainand luwssusnagUing A, aszufia 27000
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o m A aaa L . I o .
Autaaney lunjinnztaitl lunmagmsuddin sexn ldundnszaaiuglifanuniseialan tesaindes
@ A A a a P A = o = | a P |
uianiasyivinluanineniadenau Aaaiudflunglfiasegialudssinaniauuinndd 60 tszme
AnwougnangnEAnanresdes asududiureneiufuarazaniing WeARALeaNAINLIN
, oA e ' & VYo = ) =2 = 3 = ] = . =
aztlangdaunuansneiuetaiiulidn 3 dou Ao daunengateiiannuudanin Fendd waen (hard rind) §
a a [~ dl o o o U = 1 é’ v U o‘d‘ o £Z dl [~3 96/
anfiuiludoudsznaundndty dadnllFandn edes (flesh) Usznaudiamasnyinutitiifiuninmia (storage
cells) uazitiale (fiber) douvasludesilsenauson nulunazsalu nuluazifludaunlaussatseudeidas
pangaaNAnELTLLIL panicle WaAIULLIL caryopsis Wazsniduszuusneles (NsNdLEINNINEAT, 2551)
druivludszinalnedu deeduiairswgiand1Any Anisdgniuee 1eunsvanely
NARZIUBANIBENIITS (WATIITRNT TaULNU ULATEAIHT) NIANANN (NEYAULT GWITONT LATANLT) N1A
\Wila (WATARITA NIUNLNGS UATINGSYsnd) LaznAnzdueen (aszuin uazaald) Insdtinanuaniznssunis
fasuarIIANANIY (2558) 318 udn Tulnnanan 2557/58 Hnumnzlgndeaiuanuau 10,530,927 1
uwtiflununilgndasdelsanu 9,591,448 13 uavivunlgndesiniug 939,479 1d Inadinuiiinauaind nis

HAR 2556/57 419U 455,784 15 anansnlulsuinadnueu 116,712,776 fiu wuiindnisgnunniga liun

'
o

nanzdueaniaenmile 4,566,133 19 Aniilu 43 iWefidusaasnunlgnisunn Asuinninislgnunniigaae

a

neyauL 723,828 13 7avaainie dmdauasanssd 719,993 15 Aunnananamunigaldun nmenziueen
1@eWTia 50,998,403 Fi LL@:ﬁqﬁmﬁﬁmmammnﬁzﬁmﬁ@ UAIAITIA 7,999,122 Fis (Table 1) wanaNTEs
widn Tl 2558 Tilssanuiimasnlulssmasau 61 T utidly Mmessiuseni@samiie 19 Tasu
MANAns 18 Taaem Ao 9 199914 LazAAREFLean 5 1 AMemdanaAURIdaeLALHARN A
NIAUFD Lﬂwmﬁﬂﬁa‘hﬁﬂﬁﬂ gdes uenanilfall Wuazeendes Wuswawan Feansnsoldifiuewns

e o X X 4y P
dndinanaasiasianizlaile-un uaznszialfiiuadneg

Table 1 Cultivated area and production yield of sugarcane in Thailand (B.E. 2557/58).

cultivated area production yield production yield
(rai) (ton) (ton/rai)
Northeastern 4,566,133 50,998,403 11.17
Central 2,992,584 32,570,065 10.89
Northern 2,414,043 26,914,150 11.15
Eastern 558,167 6,230,159 11.16
Total 10,530,927 116,712,776 11.08

A1 F19TN9NUANENIINNNIERLLAZUNAIANINE (2558)

2. AMAMNNINTUSTRITIUADE

% A 1 % v dl o o z U o ¥ ﬂl a 9°/ % o
Tuden AediusassudeanigninaNazetn warsaluisnauiidilssuinediuindes wdsann
undetaanudsaziaediuaesninle SeFand1mudes (Da Costa et al. 2015) dudauilsznausag 1
wazidule Tnadulonsiai 3 dou ldun gades (parenchyma cell) Aadaunansuesfiudas diseunn 30%

R e de da A o oo Yy s
e minFudes Wades (fiver of the rind) indsuniuwdaly Tssaudariuuiundiuunuaessudas Eale
1R9aNFUSRENERFIULTLA W aniduEe leNegdaudauessisiu llsran 50% vesmindudes uaz
dugaving wWaandas (hard rind) Wudouneguangaaessudas udaununmgn widANRWILLILEG
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ﬁzﬁ'f;uﬂim@uﬁa‘hﬁmﬁ@ Aniu dounlAendesiitilszunn 5% sevtnwingudas (B9zde, 2540) Ine
Suksombat (1998) 978471491 Lme@ﬂﬂ%uﬂmmw‘imumm ufRemeRiaztian i skng
iAeaaedld ‘EmmﬂwwﬂuqmmmmLm@mmmmmmmmmu wazAsinsUFuLlgaRun o

Nirawan et al. (2014) 37297497 Tuses JldsAurey (CP) 2.80% (Table 2) widnazfliunny
i uAAT AN N A AR LT (2.30%) ‘17{Lﬂ‘]:Hﬂiﬂi“a&lNsﬁflﬂume"ﬂ@\i'ﬂ’M’]ﬁ‘MH’mlu‘ﬁNq@LL?Z]IQ (Suksombat,
2004) luanizii Fatma et al. (2011) wudn TudesiiiSunnudielasn (CF) A4 (49.50%) winzdwmsuld
g msvenLesdadiAtalaeg ‘;TﬂugﬂLLuwmmmiumummu (total mixed fiber; TMF) WAz 81917
NANANLTA (total mixed ration; TMR) waNaNis Ramii et al. (2005) §laNL41 T1usesUINUreIASIU AR
fielas/ldde (NFE) Aawudnega (52.50%) Badumilulamandauiidninaiadesfine uazinldalomdls

Table 2 Nutritive value of sugarcane bagasse (% dry matter basis).

Reference

ltems Nirawan et al. Mohammed et al.  Fatma ef al. Fardin and Ramli et al.

(2014) (2013) (2011) Singhal (2006) (2005)
DM 72.50 96.10 91.90 - 93.40
CP 2.80 2.18 1.80 2.98 1.30
EE - 0.84 1.16 - 0.80
Ash 7.70 2.70 5.30 - 2.00
CF - - 49.50 45.01 43.40
NFE - - 42.24 - 52.50
NDF 79.40 84.50 87.95 84.61 97.20
ADF 69.80 60.00 58.87 53.41 61.40
ADL - 13.40 9.97 - 13.20
Hemicellulose - 24.40 29.08 - 35.80
Cellulose - - 48.90 - 48.20
Calcium - - - - 0.03
Phosphorus - - - - 0.10
Magnesium - - - - 0.03

fAn: Nirawan et al. (2014) Mohammed et al. (2013) Fatma et al. (2011) Fardin and Singhal (2006) Ramli et al. (2005)

3. meldulgsnmmwrasusanialdiiivamsdndiAeangas
Mohammed et al. (2013) "I,é’mﬁmummiﬂi"uﬂgq@mmwmmmué@ﬂLﬁfﬂsl%ﬂummwmmmﬁmfi
eniae e udenaevainsaniiu nntinmna 7% g3 10% fuu 2% nae 0.5% uaz e lu-pfuewa
19 Taeninvin Wiaanusin 28 Fuwudn SAneaelilsfume (CP) 10.40% mﬂdﬁmuﬂé’@ﬂﬁiﬂﬁ%miﬁuﬂﬁ
ATUNTN (2.18%) famquummmmmam (P<0.05) aanAdRIiL Shahowna et al. (2013) ) FlERAns s
Fodnsani NNTnANA 10% andnasng 5% wazyal 20% Tneinmein wudndlanedelusiiument 11.62%
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(Table 3) uazfaunrnantBunaaniiu (ADL) TfaeinafidadAtynieada (P<0.05) Dale et al. (2012) a9
in nsdetldresitremnsdniasduerd fuUSinmmesdniiu mnfisesdaditiinuaniugs asildnis
deeldana MeanasreBunuaniuill fdanaliwdenildfunsuiudsegunniinisdesldiindu
wana Nt Ramii et 4. (2005) f9lgvinnisnistFutlpeanininaestudaes Tnaldrudesantiuindinana lu
and91 1:3 Mﬁnﬁqm%@m Aspergillus oryzae AN38 solid-state fermentation (SSF) 1luiaan 3 414 wuan
anunsnantBunnuadiiiale NDF (49.70%) Waz ADF (21.30%) adld (Table 3) #anadadriu Suksombat (2004)
Agvinnnvsnaudenan neld Miaulansanlas (NaOH) 6% wazg 38 6% luansdaandn wudiaiunsg
antFunouvediiels NDF uay ADF IRagns s d1Atyn1eaia (P<0.05) danadasriu Hendriks and Zeeman
(2009) 369791 NaOH fluasanisvnaneiuse ester bonds cross-linking Aufuuiuaes cellulose
hemicelluloses lWinn1sAATEIFY LL@xdmﬁi@mm’hﬂ@ﬂmmauﬁﬁ3\1@6\1m@ma‘ﬂﬂﬂiﬁlﬁm?ﬁu

Table 3 Nutritive value of treated sugarcane bagasse (% dry matter basis).

items treated sugarcane bagasse

raw bagasse' A B® c’ D°
DM 93.40 96.40 - 85.70 63.50
CP 1.30 10.40 11.62 16.30 13.90
EE 0.80 0.86 1.66 3.10 0.80
Ash 2.00 6.96 7.93 3.60 10.60
CF 43.40 - 36.89 16.40 -
NFE 52.50 - - 60.70 -
NDF 97.20 67.60 58.32 49.70 73.90
ADF 61.40 53.90 19.32 21.30 49.30
ADL 13.20 10.00 11.20 2.10 -
Hemicellulose 35.80 - - 28.30 -
Cellulose 48.20 - - 19.20 -

A = sugarcane bagasse treated with 7% molasses, 10% urea, 2% limestone, 0.5% common salt and 1% sodium bicarbonate.
B = sugarcane bagasse treated with 10% molasses, 5% sorghum grain and 20% poultry litter.

C = sugarcane bagasse mixed with wheat bran in a ratio of 1:3 and fermented with Aspergillus oryzae.

D = sugarcane bagasse treated with 6% NaOH and 6% urea.

fiain: 'Ramli et al. (2005) Mohammed et al. (2013) *Shahowna et al. (2013) ‘Ramli et al. (2005) *Suksombat (2004)

WaNANL Fatma ef al. (2011) 9 lFaaeunisldmudasmingaag 5o 3% Taeninvidn el fuuviss
a1vnaveuluanis TMR Tneldgneauns TMR g ugening e 30% wWandawaun 51% NnLwan
MURZIU 7% 1919478 7% uaz IIRULATUIEIR 5% (TMR 1) %U9181113 TMR ?{ﬁmué’fawﬁﬂgﬁmﬂu
UWWRIBIMTUENL ﬁ@mrﬁhmq‘ﬂmu:LWW‘W@zﬁwﬁ*ﬂ%lﬂummﬁmﬂﬁmLgﬂq (Table 4) danAdesiy nignas
UATADLY (2556) drudesmiingaelnaaylansenlad (NaOH) 4% el fuumasamnvensluanmis
TMR fdautlszney dun sudesnsinsaudulnnanlansenlas 28% d1qlnaun 8% Tuidy 32.9%
AN 9% NndalAns 12% ANENANA 3% e 5% gﬁ'fﬂ 1.5% 3131 0.5% Waz NN 0.1% (TMR
2) WU3181113 TMR fnausidasdmun (TDN) 65.8% ﬁﬁl\iﬁ@mmmqimu: LazANTsas lERReme
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Table 4 Nutritive value of total mixed ration (TMR) contain of treated sugarcane bagasse.

TMR1' TMR2?
Ingredient, %
Treated bagasse 30° 28"
Wheat bran 7 -
Sunflower meal 7 -
Ground corn 51 8
Cassava - 32.9
Palm kernel cake -
Soybean meal - 12
Molasses -
Sugar -
Urea - 1.5
Mineral mix 5 0.5
Sulfur-S - 0.1
Nutrient, %
CP 12.50 9.93
TDN 65.80 72.16
NDF 35.60 41.65
ADF 19.10 25.49

® sugarcane bagasse treated with 3% urea.
* sugarcane bagasse treated with 4% NaOH.

7: 'Fatma et al. (2011) *nignatf uazAnE (2556)

4. wuamamsldgusasuaimsdndiaaniaas

mslfsslemiannaudes fuamnsdndifaaaedlulsamalng EannsAneasenulunaiuy
GI‘NEzﬁl/\‘iLLﬁiﬂ’]ﬁ‘lﬁmﬂiﬂﬁﬂ’]i‘ﬂ5‘].I‘]Ji;<1@ﬂ$ﬂ'1‘W wilE Imen19idINa1 M IN A uLaz U IR Tne Suksombat (1996)
seunanIs T udeslugnsanisveunan (TMF) 4 gns (1nudes 20, 25, 30 uax 35%) diulnausli
emasiaanudainisraslaanuy Tnanisieiy Sudends nnwdatihe nninma uazgEe aealaan
unludredanaszasliun wudn arunsaldrudes luevsmenunanléing 35% Tneladfinanedsunmninns i
UNagLNLA (L'?ﬁlﬂ 8.3-9.3 Nlansu/ma/4%) feunldTinnmaanaiinssiuresmudesluaivs TMF lutfuno
55% Ihaelana lutaausnaeqszey s wudn aransn i mudanluenvns TMF luaunns 55% 14Tae s
pansznuse P5annunnaiuld unnuntsliuy uazesflseneneinus (Suksombat, 1998)

duiulusnetlszina Vlﬁl,?'uﬁmiﬂi”uﬂga@mmwmmé’@ﬂé?qa?s%mimqmﬂmw TAEIT18971ANN
Horton et al. (1991) "lﬁwmmnwﬂﬁ*uﬂﬁ;mmmwmué’ﬂﬂr?hﬂﬂqa‘@uvl,ﬂiﬁ’]ﬂmslfé’fmmﬁuzgq (steam-pressure)
AN lu8ase (pelleted) Lﬁ@”l%l,ﬂul,mmmmWmu”l,uzgmmmi TMR Tng i anudaadndn 15.6% 1u
grsems wWhsuieuiuwdenmaniing Winsdaiferugusiignuas naie Tadlennngunsmeaesd
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ﬂ?mmmaﬁu”lﬁmﬁmml,ﬁq naiastyALinsiadu s wazilesidusnn Tiunnsneiuneg®ia (P>0.05)
Lwifaﬂﬂﬂ,iﬁmﬁﬁnwﬂi”uﬂ@a@mmwmuﬁ”@ﬂ5@&n%@u1@ﬁmm1rﬁmméfuzﬂa warN138mdn Aesande
aﬂmmﬂm%ﬂ%&hmﬁm 819 llANAY A9dNs 1R B UL AN Rt ude At REnNInaAT Tae Cabello
(1994) e ldlnneslansenlos ( (NaOH) 1331104 6 nfsie 100 nFNTRnuits aaetudas @13190
qumaﬁﬂﬂvl,m'ammml,wmn 14.0 1114 56.2% smmmmmrm nignasf uazAnly (2556) ) AN maaInns
Tdgudentsulpannmsaalnaalansanlss Tiszd 0, 2, 4 uAz 6% LwaimLﬂuLLMQQﬂwuwwmﬂuqm
19111 TMR 2asTaungu WuglaaalmiaGeu nngasewnadazsu TON uazTisfuwinmu (65.0% waz 12.5%)
WL IﬂﬂdNﬁi@ﬁU‘ﬁ’mﬁ@ﬂﬂ%ﬂﬂNﬂMIl’IW5@&1%Lﬁﬂm1€[mi@ﬂ1°ﬁﬁﬁ%ﬁu 4% HAn1snulAmeIRn U (DMI),
ﬂ?mmmmuimﬂmﬂuumuﬂm (OMI_) wazdsr@naninnisdenuns (FCR) ﬁﬂfhﬂ@'mﬁlu LATNFRIINIG
\w3yiiiuln (ADG) mmm (P<0.01) ‘lummmmm@ﬂ"lmm DM, NDF &% ADF i 4% Tlaisinafius 6% usiand
0 uaz 2% ataiildnAnyBanneadia (P<0.01) (Table 5)

Table 5 Effect of treated sugarcane bagasse in TMR on performance and digestibility in dairy heifer.

ltems 0% NaOH 2% NaOH 4% NaOH 6% NaOH P - value
DMI, kg/d 4.6° 5.0 5.3° 4.6° 0.01
DMI, % of BW 2.1° 2.1° 2.1° 1.9° <0.01
ADG, kg/d 0.46° 0.72° 0.94° 0.82° <0.01
FCR 10.1° 6.7° 5.4° 5.6° <0.01

Digestibility, %

DM 71.5° 73.8° 77.1° 80.9° <0.01
NDF 68.2° 68.3° 73.2° 72.0° 0.01
ADF 65.8° 66.0° 69.3° 71.9° <0.01
CP 81.1 82.1 83.9 81.9 0.28

a'lb'c Values within the same row with a common superscript are significantly different (P<0.05) by DMRT
M307: nlgnarf uazAL (2556)

dounstliulgsnmuninanudenfaedanimmisionan dadny (2543) eeudn ngldwanuuaiiGe
s vizatewlnd lunsiinaniAnisenms Mteaanisiiaasuaes ez uusudasdeamils el
nstasaansaudesneuinliinaesdnd desnlduvatindesasainaglaauaziafiviaglaa Unatingaxnsm
daadgaredaniiu Ananlinnsdeslfnnan uinslfideseTyuuivldenaildinisdes lfanas uazana
ganalimaniinfumn et ldiaeednddndanaazlisanniu fasneaunes Ramli et al. (2005) NlAANHINNT
Fudgegnininanudesfaedanimwdonn doanisnsinaudessnaimes Aspergillus oryzae RNN33
solid-state fermentation (SSF) e It uumnasenmnsenunan Iimusesanius91aaa lusmnsndas 1:3
Iaeunsiuguesinaydou InaFauinaussndaudesnldldifunsUfudgnnnin duawdesi iy
Uiutlgsnnunmdnedsnismasionan uanudn Anasties liaesinausisuun (TON) wazAniseiasldntsng

o % a = o 1 lﬂl Y v lﬂl Yo o o 0' U U ‘ﬂl 1 o
2099 uazBurizedng aeengui i udes N liiuLiudanninnndusndingui iinsiudsanainan
| Aae o o aa 2 Ao Lo o sl o , R ]

aeeliAATYN9aTiA (P<0.05) Taflunad liuiueu uanainidelins l49a U5l gesanseudnedanisdonn
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LAZAINILAR A1N31811489 Mohammed and Salih (2015) ”Lﬁwmmﬂi“uﬂgmmmwmué’@ﬁé’fmmwﬁnéqm
Auanaai Ae 4@y 10% Mdduunasamsuenulueims TMR Ineldmudesfiszdiv 10, 20 uaz 30% ey
= o U dl v v 1| [ 1 v o o da‘ d” U v % dl Yo

WeuiunguaruaNi W siaihaiuumasemsueny Mddmiuaastaiie wudn ansnsoldsudeainlézu
natfudgenninndaenisndndaniug e luszau 30% Tuamns TMR Tnelifinasennininitiala (Table 6)

Table 6 Quality of meat from bulls fed diets contain different levels of treated sugarcane bagasse.

Traits levels of treated bagasse (%) Sig.
0 10 20 30
Water Holding Capacity (ratio)* 1.84 1.98 1.86 1.92 NS
Cooking Loss (%) 36.23 39.43 36.76 37.75 NS
Color
Lightness (L) 27.63 28.30 27.70 27.18 NS
Redness (a) 15.65 13.97 14.12 14.50 NS
Yellowness (b) 6.90 6.33 6.17 6.45 NS

* Higher ratio indicates lower water holding capacity
NS = non-significant difference (P>0.05)
71: Mohammed and Salih (2015)

r—-]
dgnanisAnm
v [~ = nﬂl o o o U 6 @ o 6 n;j d’l

udesifluammasaIngnaiunssninensnuNisdmiutinn s Tumiidueusdndinenioes
Tnatanizatnagalunguds lnaunia e uannIne 1w Wiedng 16 ansnsnldlugnsanamenunas
elaunld 55% laeldlnansznuselFunainisnulduaznislifuan@antinus (P>0.05) wiatnalsAiniuaas
al o 1 aa dl A ada o = d‘ ] 1 o a Yo ]
fnnsfurennuninnen Tnedsnisnmuizanaedsliulgmiuail Wesaindtesianisdnnig deanldanels
ganniin nsldlmpeslansanlad 4% Uiulpaunimaudesie liiuwmasenmvenuluanmsuandsa
@etaun annsnisAniAn s inguy Usnnunsiuls nsteels dnsnissoydivinsedi uavilsz@nsnan
nsldenunsldetediidAytiameaia (P<0.01) wananiinisdiulamunndanssndndsn T nuay
el TnannswsinanudessaniugFe 10% Taaiwin ieduuaseimseiuluemsuandsa €9

annsnldiaestaileldlaelifinansznusiagauniniiie (P>0.05)
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