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UNANEYD

gunsalauaun1sUanydessesiuulusiamnalsy (controlled internal drug release ; CIDR) gnlddmsunis
Fanrsnsduiugluleun nenendsnsld COR Wuszorinan 7-8 Tu aansnih AOR wilddnldidesndeiioan
Aldans dadufnUsrasdossnsifelunfsiifensudiousnmnisieiodunlaunilésu DR wuuldndusn adi
09 waradsianalulusunsuiuanainisnaudion (TA) uilauusioamn 783 6 lesuTusunsusesluunuussosdu
(9.5 Ju) saun1saen CIOR Wuszey 7 Yu TwSuSudulsunsy TA wilpgndudgnaunisnaaes 3 nau e lasu
gunsal CIDR uuuldadausn (n = 312) wuuldadefians (n = 233) waswuuldadsiann (n = 238) wilalunnnguldsunis
rnaudiealusud 9.5 vedduldsunsy TAl uagidadonisaaradnsldmadasansiandluiufl 30 was 60 ndenisuay
Wien wanudn nsldaunsal CIDR wuuadiusn adafians uavadefianaliidmarinldiAnnsidsundas (P > 0.05) a9
AsNaNRAlL LT 30 (28.8% WU 25.3% Wiaufu 28.2% muddu) waySudi 60 (26.9% Wiuiu 24.5% ieuiu
27.7% sudev) ndamsuauiion uazdnsinsmevesiiseuliunnsiie (P > 0.05) seuirawsladilésugunsal CIDR
wuuldadausn adefians uavadefiany (6.7% Woudu 3.4% Weusu 1.5% mudisu) nsAnwiadeduanddiiui
gUnsal CIDR annsoldldednaion 3 adslulusunsurmuanannisuauiioslulou
AdnAty: sasluulusiaamelsy lauy Anuauysaliug

Abstract

Controlled internal drug release (CIDR) devices for releasing progesterone have been used for
reproductive management in dairy cattle. To minimize the cost, the devices can be reused upon disinfection
after being used for 7-8 days. Therefore, this research aims) is to compare the conception rate of dairy cows
after the first, second, and third use of CIDR devices timed following artificial insemination (TAI) protocol. A total
of 783 cows received short-term hormonal protocol (9.5 days) by inserting CIDR for 7 days. At the initiation of
the TAI protocol, cows were randomly assigned into three groups, (1% CIDR; n = 312), (2" CIDR; n = 233), and
(3 CIDR; n = 238). Moreover, in each CIDR group, cows were subdivided into two types (primiparous and
multiparous cows). Cows in all groups were inseminated on day 9.5 of the TAI protocol. Diagnosis of pregnancy
was performed using ultrasound on days 30 and 60 after insemination. From the results, the 1%, 2", and 3 used
CIDR devices did not significantly change the conception rates on days 30 (28.8% vs. 25.3% vs. 28.2%,
respectively) and 60 (26.9% vs. 24.5% vs. 27.7%, respectively) post-TAl in dairy cows (P > 0.05). The embryonic
loss did not differ among cows receiving the 1%, 2" and 3™ used CIDR devices (6.7% vs. 3.4% vs. 1.5%,
respectively) (P > 0.05). For each CIDR group, parity (primiparous and multiparous) did not alter conception rates
on days 30 and 60 post-TAlI and embryonic loss in dairy cows (P > 0.05). Our findings indicate that the CIDR

device could be used at least three times in the TAI protocol in primiparous and multiparous dairy cows.
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Wssnsuwdenhnsdudauaznisanle (estrous and ovulation synchronization protocol) Wuwnalulad
Framduttuguiidiglunisiansmsiuiuslulaus iemuaunisiadyiulaesnsld (Meadifa) uaseuaumsiden
aangvesnaila aiies (corpus luteum; CL) Uu'?dlﬁisauﬁ”’mizﬁuiﬁt,ﬁmm‘mnlsu' Falusunsumieninsadudauaznis
anleildsosluulusaawelsy (Pa) Wusesluufugiuinslfifionisdansmsfuiugogiaunsnatouinndi 20 U
(Tjondronegoro, Williamson, Sawyer & Atkinson, 1987) Q‘Uﬂiﬂfmuq:umﬁﬂamﬂa'aﬂaaﬂuu P4 d9iA5189
(controlled internal drug release w3@ CIDR) fidnwauzidugusad (T) Inenssdruvatesuuuazddnnisesn 2 fu
(wings) ﬁqﬁﬁmﬂ%ﬁiﬂuﬁé’wmz%mjulﬁamﬂums%m’wﬁ’miamaamimagﬂaaﬂLLUUuﬂﬁﬁmmﬁumam'asa'amaam
druvesdiiduwidalaueiauds (body) Feaziinnsanufindesesiuu Pa duasgving Tuusnaudulaieiiuaaves
CIDR %ﬁL%aﬂluaau%’aaa&J (tail) L‘Wammaumﬁlumﬁaamﬂﬂsm CIDR aaﬂmﬂ%amaam (Rathbone et al., 2002)
n13aen CIDR azUanUasegeasiuu P4 N’]ULEJ@UNUQGU’PJW]@E]C’]LLauleJ’l’dﬂ‘iuLLE‘TLaa@aEJNﬁQJ’]LﬂME] damavinliusnanw
[T urIgasiu Pd TuﬂivLLaLaamwuawuamaﬁamﬁa wavagvhminiadoudulaseadne L vusaldlulaweade
(Mapletoft, Martinez, Colazo & Kastelic, 2003) gunsal CIDR gnlddmsunisdnnisnisduiuglulauy uazgunsal
CIDR gnunsavhanlddlilosndeiieanalddne lnensldaunsal CIDR wuuldgasiivsyansanluniswmientnis
dudauaznisanliduey fuusuimeesluu Pa lugunsal CIDR wazszeziaailunisld (Colazo et al, 2004) Fatdy
ﬂW5ﬁﬂwﬂuﬂ%ﬁﬁqﬁi’mqﬂixmﬁﬁaLU"?&JULﬁEJ‘Ué’mﬂmié’?ﬁﬁaﬂuuﬂﬂuuﬁié’%’uqﬂﬂiaﬁ DR wuuldadausn adiians
wavadefianslulusunsimuanainsraiien (timed artificial insemination; TAI)

ABn1sAnEN

dninnasuazassenussaunsidaninnass

THusilaunriuggnuanleaala-v5ideu $1utu 783 é AiflTuriesing (days open) 11nndn 75 Yu wailauwdld
Tumsveaesiituinegsswing 375-450 Alandu fqunmund ldsnguagndniauuassndne wasiissiuazuuusane
1ANTRBIVINAY 2.0 AMUSEUU A quarter-point scale faus 1-5 (1=wauun 89 5=82uunn) Tnelanmassldsuoms
WU LAz ITumLaNssanmmsliiuvestauLusazi Tusasidiuesnsueusee sty wiiu 40:60 Tag
Truampassivualdfunisinuuiuas 2 ass Ao a1y o e 6.00 W uaz 16.00 u. mMsAnwluadedildtiunis
ﬁmﬁmmﬂﬂm:ﬁﬂiﬁumsmsaLLamiL?ﬁyaaﬁ’m’iuaﬂsﬁ'ﬁ’mﬁﬁmmmﬁw&mmam% (FnILnwRT) AULLNYATAEARNS
uInedugesiuil (AG01001/2565)
n1sw3eNguUnsal CIDR

gunsal CIDR wuuldadausn e gunsal CIDR g alairunsld Seiiflesodluu P4 dups1en ussanelugunsal
119 1.38 N34 (CIDR; Eazi-Breed CIDR®, Zoetis Animal Health, Florham Park, NJ, USA) gUnsai CIDR wuuldmdsd
@89 Ao gunsal CIDR Atunsldunud 1 ade Wuszeznan 7 5u (7 Yu/ede) wazgunsal CIDR wuuldndefiany Ao
gunsal CIDR Friunslduud 2 ada Wuszezan 14 Su (7 Ywed) lnsgunsal CIDR fuhndualden Adadaitaes
wazadifiany) Fowhauazendothnduieduiden (mucus) ﬁﬁmq"dmaﬁ CIDR 990 9nuvnnsandelsagionis
wygunsal CIDR luansavaiy 0.5% benzalkonium chloride (Aqua BKC®, Mario Bio Products Limited Uszinelng)
Juvian 10 wnil udrdrsgunsel CIDR Fretindy mnﬁuﬁwqﬂﬂifﬁ CIDR fikuns¥iAuazennuazsndoud lui s
wiiafigamnfivies ilowisudrussagunsal CIOR lugswanadin (sterile plastic bag) vl ludifufigumad 4 semm
waea newihluld
waUnNIsNAaLazlusunsy TA

NausuMsMaaaLuduaysal (CRD) Tnsluiuudulusunsy TAI (Fuil 0) wilagnduidngnaunisvaaes
3 naw e #¥ugunsnl CIOR wuuldadausn (1st CIDR; n = 312) uuuldadsiiass (2nd CIDR; n = 233) wazuuuldadsii
@11 (3rd CIDR; n = 238) uaﬂmﬂﬁimwiazﬂfjmm CIDR wilagnuuadu 2 Uszian fe LLJJ'Iﬂ‘ﬁLﬂaiﬁQﬂMWLLﬁamﬁqﬂ%q
(primiparous cows) u,azLLﬁIﬂﬁLﬂanﬂmuﬁwmaﬂ% (multiparous cows) Tngluiuil 0 wilauunndaldiunisaen
oUnsal CIDR ihgdesaaoniluszozinan 7 Ju safunisdnsosTuunay Pd/estradiol (E2) (50/2 mg) Tufudl 6 vinns
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dnoosluu prostaglandins F20L (PGF200) (250 pg) luuil 7 vihnnsneagunsal CIDR senainvesaasn lutuil 8 vinis
dngesluu E2 (2 mg) mntfulutuil 9.5 (60 Falus ndsnongunal CIDR) wilAusmndlésunsnaufioudetdous
uwds
AN5ATIINTTRANDS

asramssaedluiudl 30 uar 60 ndssKELTiEN lneiEdans1w1nUnunan (uterine homns) H1unIMIN
Feededani1uniaiftinsnnudvunn 7.5 MHz (HS-1600V; Honda electronics, Japan) Fauillauufinssanunis
Favios fo walauniivnnglasiad avesgaiusioou (embryonic vesicle)
nsiiudeya

\uteyasnsnissaufia (conception rate) Tuiufl 30 waz 60 ndsn Aoy (rnuullatomuniidarios
I‘ULLﬁiaﬁﬂEjiJ/‘\TTU’JuLLﬂIﬂﬁgﬁﬂuﬂiuLLﬁiagﬂEju] x 100) LaZINIIN1TANBVDIAI9U (embryonic loss) (Bruauwllaimuni
gagﬁam‘a??qﬁaﬂui’uﬁ 60 ndsnnaen/Auauullamueiisatedluud 30 ndimsuauion] x 100)
nsAssideyanieata

3mmzﬁmmmeth%aaﬂaé’mmﬂ'ﬁwauamiufuﬁ 30 LAz 60 UAINITNANLTBY LazdnNTIN1TNEVDIRIo DUl UL
1AL AE3T chi-square analysis (Steel, Torrie & Dickey, 1997)

NaNTSANEILAZIRTTAl

Sasnisnanfalutudl 30 waziuil 60 ndnsuauion wazdnsn1smevessiicou lluana1am1adf
(P > 0.05) sewiaulaunildsugunsal CIDR wuul¥afausn (1st CIDR) uuuldafaiians (2nd CIDR) wazuuuldadad
@ (3rd CIDR) (Table 1) ilefansananusilauuiiiddiunislign (parity) funnsnaiu nudn wilauniilignanuda
wiands (PO) LLaﬂﬁ’QﬂMLLﬁmm&m% (MC) f8nsnsnaufalutuil 30 waziuil 60 ndsn1swauTioy wazdnsinisane
vowirgeu lalunnsnamieadd (P > 0.05) seuitanguitld$ugunssl CIDR wuuldafausn (1st CDR) wuuldafadians
(2nd CIDR) uazuuuldndaitany uas LLﬂIﬂﬁﬁﬁ’lﬁUﬂ’]ﬂﬁQﬂN?LLéJ’ma’lEJﬂ%:Q (MO) fwwiltufiasdsnsnswauoluiud
30 (516’1ﬂ’iﬂiﬂﬁﬁﬁ’]ﬁlvﬂ?iiﬁgﬂﬂﬁLLﬁ?%ﬁﬁﬂ%ﬂ (PC) 1uﬂduﬁ1ﬁ§vqﬂﬂifﬁ CIDR wuuldafadiann (3rd CIDR) (P=0.06)
(Table 2) msfnwiluasiiuanslddnisigunssl DR wrldn laidsaviliussansammanisduiusvomusiau
anas Jeaenndesiun1sn1sMnastwes Sales et al. (2015) ﬁiﬁﬁﬂmmammmﬂsﬁqﬂﬂifﬁ CIDR Aiflanududuves
gosluu P4 usns1eiu (n15l¥aunsal CIDR uuulden) sesmsmsnaiodula Gawanudn nisldgunsal CIDR wulden
gaflanuanunsalunisauaumsiauIveseaiiAa wagliidwmarilensinisdaioweslaanas wazn1sldgunsal CIDR
wuuldadausn wiewuulddh lidsnavinliiAansiasuulawesdnnmsgapdesseuluwilaus (Galvao et al,, 2004)
swﬁgqLLu'Iﬂumﬁ'W@jﬂmLLé”mﬁngd H9RTINITHANAR DNTINITANNVDIAIDDU LAZENTINITUIITZIZUTN (early
abortion) ﬁawqﬁm 75-120 U MR INAUL L lail,mﬂ&mszwiwﬂfjuﬁqﬂﬂizﬁ cIoR wuuldafausn wisuuuldely
TUsunsa TAI (ELTarabany, 2016) sauviea1nsiineves Muth-Spurlock, Poole & Whisnant (2016) wud1 gdiunsli
an fnaniton uaz msdaviolidnsesluu Per2a lulusunsy TAI Aildgunsal CIOR WWuszeziian 7 $u Lifidvsnase
é’mwmiﬁgdﬁaﬂuimﬁjameﬁaﬁiﬁﬁ”uqﬂﬂmi CIoR wuuldafausn videuvuldah Lﬁaﬁwqﬂﬂszﬁ CIDR Aifpnududuves
gosluu P4 Fauasnzdt aune 1.9 wag 1.38 n3u luldidussesiian 7 Ju wuin gesluu P4 dunsie ﬁﬂqmﬁaiuqﬂﬂsai
CIDR AUty vun 1.3 wag 0.72 n$u (Rathbone et al., 2002; Zuluaga & Williams, 2008) 31nA15ANE1UD4
Cerri, Rutigliano, Bruno & Santos (2009) wu31 fsusin1sldgunsal CIDR Arnunstdnusudndusrezing 7 Ju ud
ihndualden dwarlissdummduturesesiuu Pa lunssuadondnindleftoutunisldaunsal CIDR wuuldads
wsn urn15ldaunsal CIDR LLUUSL%'%Wé’qﬁﬂszﬁwﬁﬂwwiuﬂWﬁﬂauﬂum'ﬁw%zylﬁuimanmaﬁLﬁauuﬁ’dlsu' (pattern of
ovarian follicular development) @slsiunnssannisligunsal CIDR wuuldadausn wazlalunga (MOmultiparous
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=

fuuluflaedisnsnisnannluiuil 30 mndngu(POprimiparous fanuduldldinlafinudesnswdsnuiifinty
Turandinaen ﬁiﬁﬂ’%mm‘fmuﬁLﬂ'w‘fuaehqm'aLﬁaqﬁﬂﬁqzy@ammau@aiwm&JLLazwé’qmu (El-Tarabany, 2015) 8n
Wasvezndsnasn ﬁ‘i’jﬁ&lﬁadmﬁ;maumiﬂ Tsauusniau anvunnsesifadedunisdnnisduy ﬁﬁﬂﬁmmauuszﬁ
Wuganas (Grohn and Rojala-Schultz, 2000) #5189Mu83 Chacher, Colak & Hayirli (2017) fivnsinszdeduiu
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Table 1 Conception rate at days 30 and 60 after insemination and pregnancy loss in dairy cows receiving 1 st
CIDR, 2nd CIDR, and 3rd CIDR devices

Animal group

ftems 1* CIDR 2" CIDR 3" CIDR p-value
Total cows (n) 312 233 238 -
Conception rate (%)
Day 30 post-Al 28.8 253 28.2 >0.05
Day 60 post-Al 26.9 24.5 271.7 >0.05
Pregnancy loss (%) 6.7 3.4 1.5 >0.05

CIDR: controlled internal drug release

Table 2Conception rate at days 30 and 60 after insemination and pregnancy loss in primiparous (PC) and
multiparous (MC) cows receiving 1 CIDR, 2" CIDR, and 3™ CIDR devices

1* CIDR 2" CIDR 3" CIDR
ltems
PC MC  p-value PC MC p-value PC MC  p-value
Total cows (n) 105 207 - 84 149 - 91 147 -
Conception rate (%)
Day 30 post-Al 28.6  29.0 094 226 26.8 0.48 352 23.8 0.06
Day 60 post-Al 257 275 0.73 226 25.5 0.62 34.1 23.8 0.09
Pregnancy loss (%) 10.0 5.0 0.38 0.0 5.0 0.33 3.1 0.0 0.30
ayUnanIsAnen

nsfnwassiluanddiiiuingunsal CIOR wilafidvuin P, duas1zed 1.38 nsu anunsaldliegeios 3 Ass
(sragiannsld 7 Jw/ase) luldsunsuivuanainisuauiey lnelidwadedoussdnsammanisduiuguaulaug
lgnuuamnilenss waziallauslvignuudmatensa

AnAnssuUIZNIA
nsfnwaslllasuyuativayuainaatunisinnismaluladuasuinnssunues drdnauimuineimans
wazrmAluladunewd Useartauyseane 2563 (P 20-51665)
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Chromophyta Lag Pyrhophyta Wasineufivanaiaudiny léun Euglena, Phacus uaz Tetraedron Ingnsiiaszsi
meazuuudmiunsUssdiuaunimindas AARL-PP Score Tagldumasdmauanaisiu 3 ana nanisUszidunuin 0
fudegns S1-54 aanwindulngeglussfuliunans uazaaiusiogne 5-56 aanmiioglussduuunansislald
ADUTNENUIN a‘l’m%"umi"?Lﬂiwﬁmqaamumﬁﬂmﬁnmwé’mﬁ’uéswdwdLLwadﬁmauﬁwﬁmﬁuﬁuqmmwﬁﬂmﬂ
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aﬂamu A Merismopedia fiAAnuduiusiuAiaulusauas AranuAn Usinunaelsiladie wazuSunaveais
avanei uay ana Oscillatoria fiemuduiusiudinnarewdwuiuassrmun Usinanaslsiladie anulusaues
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Auamieglulszamil 3
Frddey: unaarimauiiy nsUszuliu aan il 35 AARL-PP Score

Abstract

The use of dominant phytoplankton as a water quality indicator was studied. Samples from 6 stations
(S1-S6) were collected. From the study, 6 divisions of 34 genera of phytoplankton, i.e. Euglenophyta,
Chlorophyta, Bacillariophyta, Chromophyta, and Pyrrhophyta were found, and the significant phytoplankton
genera were Euglena, Phacus, and Tetraedron. By analysing water quality assessment in terms of scores by
AARL-SPP Score using these three dominant genera, it was found that stations S1-S4 had a moderate level of
water quality and stations S5-S6 had a moderate-polluted level of water quality. When the relationship
between phytoplankton species and the water quality parameters were analysed by stepwise multiple
regression analysis, the results showed that the prominent genus Merismopedia of Cyanophyta (Blue-green
algae), correlated with transparency, salinity, chlorophyll a, and soluble phosphate while the genus Oscillatoria
correlated with the total suspended solids, Chlorophyll a content, transparency, pH, temperature, and
ammonium-nitrogen. The correlation indicates the high rate of phytoplankton growth was due to reduced water
quality. According to water quality standards for surface water, the water quality was classified in Category 3.

Keywords: phytoplankton, assessment, water quality, AARL-PP score
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WA oUeE Beaug anauysaivesszuuiig u3ed wandeud fnsuwd ounaivld (Sitthikanjanakul &
Wanpensakul, 2017) lngunasiniglunminendoduunanidefifinsiud eunesansotunid Aldsuindouan
anufieneg meluuvnine ds wu vinamewnian enmsFou ermsditnau Wudu Imaé’mmuméqﬁwﬁmmﬂu
wazdsnAuwmiiy f\“qu‘fﬂﬁﬂmzQ’%%’aﬁmmaﬂ%ﬁ%ﬁﬂ‘m@mm‘wLma'nﬂfwwmﬂmwuazmﬁﬂisﬂauﬁ’vmwwmﬂwaw
vosunasrnouity tielfiiuteyafiugulumsussidunmuamindshanunasineuiy wesduuuamdunisuims
Sonsunasailiannselduselonildogedidusioly

A5n1sAnE

¥

A A
WunAne
uuagaiumegsneluumninendeusnameinidauazeinsdrinauiaug 6 90 lawn a9l 1 U

wonYIey 12 (S1) 3991 2 UShiawmeniny 13 (S2) 307 3 usuddnfinsdaeiias Tnusssunsinens (53) 999 4 aiu
0T (54 9a 71 5 UTaaIu 100 T (S5) wazaail 6 ushauszgnwalesu (56) Favinisiiudisgnslugisiou
UNTIAN-NUNINUT 2566 Aananslu Figure 1

668400 668800 669200 669600 670000 670400

1531900
1531900

r;‘i']

1531300 1531600
.d [ Tl
1531600

1531300

1531000

1531000

1530700
1530700

0 0125 025

1530400
1530400

o— y ¥ y
668400 668800 665200 669600 670000 670400

Figure 1 Sampling Sites.
(Adapted from ArcMap Version 10.3)
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Table 1 Dominant Phytoplankton Genus Scores. (Peerapormpisal et. al., 2007; Peerapormpisal, 2015)

Genus Score Genus Score Genus Score Genus Score
Actinastrum 5 Crucigenia 7 Gymnodinium 6 Phacus 8
Acanthoceras 5 Crucigeniella 7 Gyrosigma 7 Phormidium 9
Amphora 6 Cryptomonas 8 Isthmochloron 5 Pinnularia 5
Anabaena 8 Cyclotella 2 Kirchneriella 5 Planktolyngbya 7
Ankistrodesmus 7 Cylindrospermopsis 7 Melosiera 5 Pseudanabaena 7
Aphanocapsa 5 Cymbella 5 Merismopedia 9 Rhizosolenia 6
Aphanothece 5 Dictyosphaerium 7 Micractinium 7 Rhodomonas 8
Aulacoseira 6 Dimorphococcus 7 Micrasterias 2 Rhopalodia 5
Bacillaria 7 Dinobryon 1 Microcystis 8 Scenedesmus 8
Botryococcus 4 Encyonema 6 Monoraphidium 7 Staurastrum 3
Centritractus 4 Epithemia 6 Navicula 5 Staurodesmus 3
Ceratium 4 Euastrum 3 Nephrocytium 5 Stauroneis 5
Chlamydomonas 6 Eudorina 10 Nitzschia 9 Strombomonas 8
Chlorella 6 Euglena 2 Oocystis 6 Surirella 6
Chroococcus 6 Eunotia 5 Oscillatoria 9 Surirella 6
Closterium 6 Fragilaria 5 Pandorina 6 Synura 8
Cocconeis 6 Golenkinia 6 Pediastrum 7 Tetraedron 6
Coelastrum 7 Gomphonema 6 Peridiniopsis 6 Trachelomonas 8
Cosmarium 2 Gonium 6 Peridinium 6 Volvox 6

Table 2 Water Quality Scores Followed Trophic Level and General Water Quality. (Peerapormpisal et. al., 2007)

Score Water Quality by Trophic Level General Water Quality
1.0-2.0 Oligotrophic Status Clean
2.1-35 Oligo-Mesotrophic Status Clean-Moderate
3.6-5.5 Mesotrophic Status Moderate
5.6-7.5 Meso-Eutrophic Status Moderate-Polluted
7.6-9.0 Eutrophic Status Polluted
9.1-10.0 Hypereutrophic Status Very Polluted
NANSANYILAZIRTA]
N's’iﬂ']iﬁﬂ‘lﬂ']ﬂﬂdﬂﬁ?\lﬁ"]

wamﬁﬁﬂwmmmwﬁwmqmemw wniluazdanmaanslu Table 3 wuan qmmﬁﬁmm?{mviﬁv 25.51+1.41 °C
A pH dAnadowindu 7.500.3¢ Saldinlddwmansznusied dldinluuna i aaluswaweniildiad swifu
17.83+8.95 cm anAafufiaademiniu 0.89+1.07 PSU mmwmjuﬁﬁhl,aﬁ'awhﬁ’u 17.87+14.32 NTU 1 EC fieuade
WU 666.67+244.54 US/cm Usinas TSS fiAniadewiniu 429.29+156.08 me/l U3unas TDS SAnadewinfu 6.19+13.68
me/l /1 DO fAnadewiiu 3.46+3.20 me/l USunas NH,N SAadewinfu 2.60+3.18 me/l Tnsun@iusunas NH,N w0y
Tuumasisssumavsinaiosnin 1.00 me/ Tneuvawinayldansusznoululnsiouainianssunsinuns ﬁﬂ‘ﬁqmﬂﬂ;mu
waziey 1Jﬂmul,ma'nﬁwa:ﬁa’liﬂizﬂauluimwuagjslugﬂiutmw Tulasvi wewlindly Faunassaeufivanuisathlumsly
Hfnsnmaasdieglusuuenlundenoud 3niluasdassadaineg meluwad (Gajaseni, 2001) uenanifluumasth
sssunadanulnesaenunseiin iy Melosira varians, Synedra ulna wae Navicula viridula @nsnsavasayldauiiialun
g4 2.0-3.0 mg/l wagwin Navicula crytocephala wag Nitzschia palea Lf\ﬁzgiﬁﬁiuﬁ%ﬁaﬁﬁiuimwu Woauodd way
A15UBUEY (Patrick, 1977) wazUIunas SRP fidadewiniu 0.46+0.70 me/l Tneund SRP luundwisssum@fiansewing
0.01-0.1 mg/L (Mahidol university, 2013) WaaLWﬁLuLmaﬁﬁ’]Lﬁmmﬂﬁéﬁqmﬂm{L%'m'368’ﬂ5wvf§amiv‘hmmagmmmdS]
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WU rednvien thendeany uaznsldanseanesalusuvesds onviliiAniinisanAng LLazmwzﬁNﬂuLﬁaum@jL.ma'qﬂfw
1§ mnfivsinasnnasildunanisine iaunasinouieldiouasiiusunuldinnd @y uarUSinueaslsiladied
AadBwinfu 36.83+32.75 P/l %ﬁLﬁﬂJU?imeﬁﬁau%qu omndnvarunawilaeseuduvonu wndwhiann
Aoutnails Suadesimdiniundau Tsuldlvgjeguinuseuy widah dWedusueliiuadTislumenh Sovwudng
1 dnfidesnau wavdauilntuy 1AL LLazé’J’dﬁmsﬂuﬁjausuadmﬁ@u‘m‘%éLLazﬁw@mwﬁmﬂﬁﬁmﬁﬁwhq6] N
vatiniian evensdina duwaliuSinaunasinouiivly  wanhisiuoun mﬁm'aiﬁt,ﬁmﬂ‘mﬂgmizﬁmﬁl,ﬁﬁmLaiﬂm
E]EJ’NTJG]LTJ‘UENLLWﬁGﬂG]E]“LJW611‘1/]1@S‘Uﬁ’lfﬂE)’IVi’]SVH]’IL‘UuG]E]ﬂﬁLf\JiEULG]UIGM‘iE]LiEJﬂUi’IﬂJ;]mimu’N “Usmgmamaimvxlm%u
(Eutrophlcatlon)” aqwaluﬂimmaaﬂ%Lmﬂ,umamaq roliAnanmindedinale 'Vldumsaumwwmaaﬂmﬁ]uuumuaa
ﬂuammmmm Sogumpfiandaseendiauazanninas zanglfuniu IusumuwammuawuaaﬂsdLf\]uﬁ]uaumﬂﬂuaaan
(Rattanaphani, 1990) L.meﬂumimmiwmmmawaqLL‘wadﬂmauwwmamﬂuﬂsmmaaﬂ%Lausl,umgwum&J (Cha-
umphol, 1996)

Table 3 Physical, Chemical and Biological Water Quality in Sampling Sites

Sampling Sites

Parameter Average+SD
S1 S2 S3 S4 S5 S6

Water Temperature (°C) 24.90 23.70 26.60  25.18  25.00 27.70 25.51+1.41
pH 7.47 7.34 7.92 7.56 7.78 6.95 7.50+0.34
Transparency (cm) 20.00 10.00 20.00 5.00 22.00 30.00 17.83+8.95
Salinity (PSU) 3.00 1.00 0.37 0.46 0.40 0.13 0.89+1.07
Turbidity (NTU) 0.15 0.79 20.00 3347 2283 30.00 17.87+14.32
EC (US/cm) 645.00 511.00 780.00 964.03 820.00 280.00 666.67+244.54
DO (meg/1) 1.05 0.35 553 8.68 3.68 1.44 3.46+3.20
TSS (mg/V) 420.10  340.80 49650 617.33 526.00 175.00 429.29+156.08
TDS (mg/V) 0.0067  0.0080  34.00 0.0180  3.07 0.02 6.19+13.68
Chlorophyll a (Mg/) 67.28 7.70 85.79 15.11 35.00 10.08 36.83+32.75
NHg-N (mg/l) 1.23 1.74 2.17 1.50 8.92 0.01 2.60+3.18
SRP (mg/V) 0.23 0.53 0.05 0.11 1.84 0.02 0.46+0.70

NANSANYIA20E1UWAINNDUNY

mﬁﬁmﬂéhaﬁhqLLwaqﬁmauﬁsumﬂfqmﬁué”;aemﬁu’mm wuUSInaunasimeufiviade s avan 14,373.50 wiae/
03 U%mr:ummwmLLu'usumLL‘waqﬁmauﬁmsauﬁmmﬁwwmﬁqm o gawfiusedng S2 fawviiu 32,293.00 wiie/ans
J09891AD S1 Wag S3 AANYIAY 21,869.00 Way 19,565.00 1i18/ans muany adlansly Table 4

MFUATIERANVLANUNAINRAIENIFININ (H) VOIWaIARauNY WUl AglanuraInmangueunasnnou
fivlugaiudaegns S1 fega S6 fiA 1.44, 1.30, 0.76, 1.42, 1.45 uag 2.60 auaiu axiiuldangeaiiuiiedne 6 dandadl
mmumﬂ‘wmamaquwmﬁmauﬁ%mnﬁqm J99A4NABYA S3 WaraA S5 MUY Lﬁaqa’mﬁnmﬁuﬁqmﬁuéﬁasﬁw S6 WU
Srnurdauwasimeufivvionun 17 vin ednuarianilassouduteiu fuasdowhufeiniud fduliingjoy
UBhasoun wiash dedusualiiuddidialumanh Smudeith dnidesaau wavdnivlingun 91fusmegse T
duiusiuaauulugaiudiiegns 6 ﬁﬁauﬁwqd Fluuvadwhilfunenousundn ansduviad Uanwunadnvideunas
paududiuiuann ﬁw‘iﬂﬁﬁﬂmwmjumadﬁéwﬁauﬁqu Adieua LS sn W Tisuve A meuie () Tugaiu
eee S1 feqa S6 diA 0.41, 0.37, 0.50, 0.40, 0.41 waz 0.74 MUFAU Aakandlu Table 2 aziulsingaiufiega S6
mm‘"suﬁmmaﬁ%auammﬁqm J89A9UIADIN S3 UarqA S5 AUAWY Imﬁﬁiﬁ%ﬁmmaﬁwmuamaqqm S6 wandliiudang
ﬂ'ﬁgmaﬁqmaqﬁwuauﬁmgaﬂ%mmﬁwhh”ummLLwadﬁmauﬁﬂjLLﬁiawﬁmsLuLma'mfﬁqmiﬂuqmé“'m Faaziangeanlaiiiu 1
(Smith & Wilson 1996)

Frogeunast nouiof nuwuseendu 6 A3Tu 34 ana lawn A39u Euglenophyta (62.07%), Chl (orophyta
(18.29%), Bacillariophyta (9.50%), Chromophyta (3.49%) wag Pyrrhophyta (0.86%) LLwadﬂmauw%aqamuwWU laun
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Euglena, Phacus wag Tetraedron lnsuwasimeuiiviituiiusdanasgdulalealuimauhniiasdunss uazazaviou
fedadunmuninudiasUsinasinemstuivani (Peerapompisal et al., 2007) donndediunansAnuIzes Kaewrungfah

et al. (2020) vhmsfnwAunmLazAaINiEnevetmasi neuRrlug 1ufud e wuunasineuiivise 7

AU (39 @na) laun Chlorophyta, Cryptophyta, Eug enophyta uaz Pyrrophyta @onAa i uNan1SAne1989 Sakset &
Chankaew (2013) mmsmmmﬂmwammauw%Lﬂumuwmnmmwmammmwuﬂ,uwuwﬂiumuwmmammmmﬂ

wils wuluwasieeuiiwsdawu 1oun Trachelomonas sp., Peridinium sp. W& Protoperidinium sp.

Table 4 Diversity Index of Phytoplankton in Sampling Sites

Division Genus Density of Phytoplankton (unit/l)
S1 S2 S3 Sa S5 S6
Cyanophyta Closterium 0 0 0 257 0
Golenkinia 0 0 0 0 278
Merismopedia 285 0 0 0 0
Microcystis 0 0 0 0 0 137
Oscillatoria 143 887 2,824 0 0 273
Raphidiopsis 0 0 0 208 0
Spirulina 0 0 0 0 205
Chlorophyta Actrinastum 148 0 0 0 0
Carteria 0 0 0 0 547
Chlorella 460 74 3,376 0 0 0
Closterium 0 222 276 0 0 0
Cosmarium 0 0 0 0 0 137
Euastrum 0 0 0 0 0 137
Netrium 0 0 0 0 0 137
Pediastrum 143 887 0 53 0 0
Pleurotaenium 0 0 0 0 0 205
Scenedesmus a7 296 689 43 0 0
Tetraedron 3,129 2,586 551 0 0 0
Tetraspora. 0 0 0 68
Volvox 0 0 33 0
Chromophyta Nitzschia 0 0 0 556
Euglenophyta Anisonema 0 0 0 69
Euglena 5,263 20,098 5,993 460 1,528 137
Lepocinclis 0 0 0 493 1,875 0
Petalomonas 0 0 0 0 0 68
Phacus 10,952 4,508 4,409 1,225 2,083 68
Strombomonas 0 0 0 0 139 0
Bacillariophyta Aulacoseira 0 0 0 0 0 205
Diatoms 1,067 2,587 1,447 0 0 0
Navicula 0 0 0 0 0 137
Stauroneis 0 0 0 0 0 411
Synedra 0 0 0 0 0 205
Pyrrhophyta Peridinium 0 0 0 0 0 137
Total 21,869 32,293 19,565 2,564 6,736 3,214
Richness index (H) 1.44 1.30 0.76 1.42 1.45 2.60
Evenness index (J) 0.41 0.37 0.50 0.40 0.41 0.74
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Namiﬂimﬁuﬂmmwﬁﬂﬁw Applied Algal Research Laboratory-Phytoplankton Score (AARL-PP Score)

mﬁmezﬁmﬂ'mzLLuuﬁm%’Um'ﬁUisLﬁuqmmwﬁwﬁ”’m AARL-PP Score lagldunasineuiisanaiau 3 ana
Han15UszuNUI gauiusiege S1-54 AATLLLRABIVITY 5.3 SERUasestiLnas (Mesotrophic Status) wans
5q@mmwﬁﬂagﬂuisﬁumuﬂaw (Moderate) Wwagqaifiufiagng S5-56 AAzuuLABNGY 6.6 ansemsUIunanadiags
(Meso-Eutrophic Status) LLamﬁd@mm‘wﬁﬁxﬁuﬂmﬂawﬁﬂﬂﬁ AIUT1ENUIN (Moderate-Polluted) Asiandlu Table
5 ImElsaﬁmmaqﬁmauﬁszjwiuﬁwuiuﬁ;mﬁuﬁaaem fie A%y Euglenophyta (Phacus way Euglena) Wuaiiafiiasayiiuln
19’75LLawumifLuLma'ﬁifﬂﬁms@uw%'ﬁTLLagﬁmmmﬁqq ﬁﬁﬁﬂﬁwmdw’fﬂ%mmumﬂdﬂﬂa;ugu (Weeraphong et al.
(2023)

U%Lamﬁuuﬁqmﬁuﬁaaem s5 fidnuuriuiidunewnian ernsdinay waviivethfisaneiasuiinn
Imﬁliauﬁqﬁﬂﬁ@mmwﬁé’]ﬂ'awﬁwaﬂﬂsﬂLLaashiﬁmivaaL"”JEJuﬂJmLmdqﬂgw wissthAoudells sufuasiidesaandumas
idfes Fuildaoendauazarsindesday wululisrmaunuinaiminhivhlduasdosaanlids uazinis
Judounnmavifanssuingg anaelumninedouasinserdnsansomnseing asguaninanmssatiduld vl
9niiis Failiinduimiiu dalugn 6 vinamuassue iuhfifnzneufudeudsgs fluthvunlvgdu
ki oiliafuaiierdesasundumanh Suiliundaidoondureudnaios wasinliaddinuieia s
unasimeuivueialiansnoduegld wieddunuitesaminnsiafinunuegdlunuamihiiviunansdslalid
A9AAABINUNANITANYIVDY Kaewrungfah et al. (2020) ﬁﬁwmmmwﬁwLLagmwwmrmmmaqLLwaaﬁmauﬁﬂuéN
udhedtutne wudraeiii 1 uas a01dd 2 Sauameglusedutaniude wazandil 3 fauamdregluszdudini
Ununandeutiads n1sdnszduauamiilngldunasineufion1uds AARL-PP Score wuinanniil 1 dgmnmiilad
a0l 2 fpanmiiviunansdelald wazannii 3 faanmidiviunans uenanidsaenadesturanisfinuves
Sitthikanjanakul & Wanpensakul (2017) laldunasineufndudvfiv@nunnlugauguinnsiun wuiinisusadiu
qmmwﬁﬂmﬂ%uwadﬁmaummmfﬁ“ﬂﬁzﬁ’uqmmwﬂgﬂmmsﬁumuﬂmn lagnuwnasineuivanaiay via
Staurastrum sp. @wnsaUvenisszsut i fiilsyuansemstesieurunans wiln Staurodesmus sp. Usuenia
susuduiilsssiuansemsies wazeila Fragilaria sp. Usuenissiutunhiiisyduansemstunans denndesiu
NANT3AN®IUDY Sunpapao et al. (2017) ¥msenmmuannvaneriinvesunasineuiitlusraiutiuians wuinen
AvuuuRBty 7.2 deiFsuifisusmadeiinesgiuauainfiaiu asnsaaguldhauamdianglusafuiu
aeflUFinmansemnsuiunansisgeoglunusiunnsgiud 2 veaundaidiafu Tnenuunasdnouiivanaiiu Ae

Pseudanabaena sp., Cylindrospermopsis sp. Wag Oscillatoria sp.

Table 5 Water Quality Assessment Using Dominant Genus of Phytoplankton

Sampling Dominant Genus of Phytoplankton Average Trophic Level Water Quality
Sites Score
S1 Euglena (2) Phacus (8) Tetraedron (6) 5.3 Mesotrophic Moderate
S2 Euglena (2) Phacus (8) Tetraedron (6) 5.3 Mesotrophic Moderate
S3 Chlorella (6) Euglena (2) Phacus (8) 5.3 Mesotrophic Moderate
Sa Closterium (6) Euglena (2) Phacus (8) 5.3 Mesotrophic Moderate
S5 Golenkinia (6) Euglena (6) Phacus (8) 6.6 Meso-Eutrophic Moderate-Polluted
S6 Aulacoseira (6) Oscillatoria (9) Stauroneis (5) 6.6 Meso-Eutrophic Moderate-Polluted

wansUssifiuAnuduiussEinsgun WU IS uasuwastnauRsTinuy

NANITIATIZANISEDRA °W1'$”Umi‘u'n%ﬁqmmé’uﬁuﬁ‘sw’mLLwaqﬁmauﬁwﬁmﬁiuﬁU@mmwﬁwmqmamw \Adl
wagdanm lag3Bn1sonaesnnguuuUtuRDy (Multiple Regression Enter Method) fiszdfutfidifey 0.05 (p-value<0.050)
Tnefiarsanen Standardized Coefficients (B) lunsusdansnavesrnuduiug wuuwasinoufiviiduduiigade Aty
Cyanophyta (@ msedideaununiiGu) Fanvanawiufe Merismopedia fAnanuduiusidsuaniudaandy (B =
0.970) 1nfidn sosawnfe Armilusauas (B = 0.649) Uinunaslsiladie (B = 0.606) uazU3ua SRP (B = 0.072)
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MINaRU wazana Oscillatoria AAraudunusidsuinduu3uia 7SS (B = 0.965) mmﬁ'qm 59989u1A0 YT
aaolsiiadie (B = 0.838) muldssuas (B = 0.651) Arpandunsa-ae (B = 0.408) aaumgd (B = 0.390) uazUsum
NH,-N (B = 0.082) anuddu egefioddynieadfnseduninudesu 95% fauanslu Table 6 aonndasiuna
N13ANYIUBY Horaban (1998) ﬁﬁmznmmé’mﬂ’uﬁ‘ﬁgijﬂmmwﬁﬁuLLWanﬁmauﬁﬂul,mﬁwmqﬂgmwuLLwadﬁmauﬁ%ﬁ
18U Cyanophyta a@na Oscillatoria sp. U%mmt.t.waqﬁmauﬁﬁmmﬁmmé’uﬁué@amﬂﬁuqmmﬁﬂfw AALdunsea-ana
fealusauas USinaasuiuasy Aranudn warUSinaluam uenaniisaenndesiuntsinuive Fried et al.
(2003) #dnwUsIaluasn lulasiau wasUSunameamniianuduiusivlufiamadefuumasinouiy Sadwariil
Aunwanas nvdwmadenisiiaUsingmsaiginsfiedu esmnuimaluem lulasaudiivgedu asdewal
Yinaunasineuiiwasyiulnldegissnga

Table 6 Relationship Between Dominant Genus of Phytoplankton and Water Quality

Genus Parameter

Pearson Correlation (R) p-value*

Beta ()

Merismopedia® pH
Oscillatoria®

Water Temperature

-0.048% 0.466°
-0.212% 0.254°

0.929° 0.352°
0.686% 0.627°

-0.129% 0.408°
-0.102% 0.390°

Transparency 0.119* 0.057° 0.823% 0.915° 0.649% 0.651°
Salinity 0.963% -0.220° 0.002% 0.676° 0.970% -0.033"
Turbidity -0.606° -0.107" 0.202° 0.841° -0.930% -0.365"
EC -0.043% 0.055° 0.935% 0.918" -0.517%-0.292°
DO -0.368% 0.126° 0.472% 0.812° -0.954% -0.383"
TSS -0.029% 0.047° 0.957% 0.929° -0.500% -0.301"
TDS -0.221% 0.939° 0.673% 0.005" -0.052% 0.965°
Chlorophyll a 0.456 0.609° 0.364° 0.199° 0.606% 0.838"
NH,-N -0.210% -0.164° 0.690° 0.757° -0.039° 0.082°
SRP -0.163 -0.329" 0.757% 0.524° 0.072° -0.033"

* Merismopedia

b Oscillatoria

ayunansAnen

NaNSANEINULNAIARBUR LA 6 AT 34 ana laun A39U Euglenophyta (62.07%), Chlorophyta
(18.29%), Bacillariophyta (9.50%), Chromophyta (3.49%) uag Pyrrhophyta (0.86%) LLwaﬁﬁmauﬁ‘naqaLﬁiuﬁwv laun
Euglena, Phacus wag Tetraedron zi’m%"umﬁmeﬁmﬁhﬂzLLuuﬁW‘SUUﬂﬂiﬂizl.ﬁuqmmwﬁﬁw AARL-PP Score
Tngldunasineuiivanaiiu 3 ana san1sUszliunuin aandil S1-54 ArazuuRAsNAY 5.3 aunmihdulngerlu
syAUUIUNAN wazanuA S5-56 ArAzuuLABIYINY 6.6 seduUIUNasddlaif deudrsanysn Lﬁaﬁmsmmmmwﬁgﬂ
mummgwuﬂmmwﬁgﬂmmdaﬂfwﬁaﬁumuWﬁaé’mmmwﬁwagﬂuﬂ‘mﬂwﬁ 3 WHuundandilg3uihisanianssuuns
Useun uaganuisaldgulaauslag ImaﬁaqmumiﬁzhL%@I‘iﬂmwﬂﬁLLasr:h‘um'iﬂéuuﬂiqd@mmwﬁwﬁl’ﬂﬂdau wazda
ausatunldlunisinuasladnag

wamﬁmeﬁmnaﬁaﬁwﬁumi“u'n%uﬁqmmé’uﬁuﬁ‘iwdwLLwaqﬁmauﬁwﬁmﬁiuﬁU@zumw{fwmqmamw \Adl
UaZTIININ ImSaﬁmiﬂmaaﬂwn@mmu%umu (Multiple Regression Enter Method) fiszsutiadndiy 0.05 (p-value<0.050)
Inefia1saAT Standardized Coefficients (B) 1umiﬂd§§m§wasuamqmé’uﬁua‘wuL.Lwaqﬁmauﬁmﬁ%’uwiuﬁqmﬁa Aty
Cyanophyta (@wseEiBeaunuiniGy) %ﬁwuaqawﬁu fio Merismopedia fiAAnudLRuSITIUInAUAIALIUIILEIN
ﬁam 30909U1AD ﬂ'wmwmﬁu YSunumaslsiladio wazuSunas SRP audau wavana Oscillatoria SAAnuduiusid
vInfuUiinal TSS 1nfign sesasnie Uinueaslsiladie aslusauas pH gaunil wazUIual NH-N anuddiu
mum'ﬂsuLL‘waQﬂmauwmﬂumuwﬂmmwm mmmimmmmﬁmaammmwuma AIUMAINNAIINNTININDES
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Abstract

Para-rubber and fruits are economically valuable crops of Thung Nui community. Therefore, the aim of
this research was to study patterns and problems of para-rubber and fruit production system in Thung Nui
community, Khuan Kalong district, Satun province. Data were collected using a structured interview, non-
participant observations, and natural conversations from a total sample of 256 para-rubber farmers having the
para-rubber and fruit production system, using the stratified sampling technique. Descriptive statistics and
manifest content analysis were applied for data analysis. The results revealed that the para-rubber farmers had
experiences in para-rubber and fruit cultivation. There were 4 patterns of the para-rubber and fruit production
system. Fruits planted were rambutan, longkong, mangosteen, durian, and champedak. Two patterns of
plantations were applied: 1) fruit trees cultivated in the same plot of para-rubber, and 2) fruit trees grown in a
different section of para-rubber plantation. The para-rubber and fruit production system can be a source of
income for farmers. After harvest, products are sold to the middlemen. However, problems involving low income
included low prices of products, high cost of production, insufficient investment, malpractices, plant diseases,
low soil fertility, late middle aged/elderly household labor, and susceptible group of farmers. Therefore, the
government agencies should formulate extension plan for para-rubber and fruit production systems to reduce
the risk associated with para-rubber and fruit price fluctuations.

Keywords: para-rubber farmer, para-rubber-based intercrop, fruit, production system
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Table 1 Patterns of the para-rubber farmers’ para-rubber and fruit production system in the study area

Patterns of the para-rubber and fruit production system Number (Person) Percentage
1. Para-rubber production system with fruit 49 19.14
1.1 Para-rubber and longkong 21 8.20
1.2 Para-rubber and rambutan 11 4.30
1.3 Para-rubber and mangosteen 9 3.52
1.4 Para-rubber and durian 7 2.73
1.5 Para-rubber and champedak 1 0.39
2. Para-rubber production system with 2 types of fruits 56 21.88
2.1 Para-rubber, longkong 20 7.81
2.2 Para-rubber, longkong, and rambutan 14 5.47
2.3 Para-rubber, longkong, and mangosteen 12 4.69
2.4 Para-rubber, rambutan, and durian 10 3.91
3. Para-rubber production system with 3 types of fruits 66 25.78
3.1 Para-rubber, longkong, rambutan, and durian 32 12.50
3.2 Para-rubber, longkong, mangosteen, and durian 19 7.42
3.3 Para-rubber, longkong, rambutan, and mangosteen 15 5.86
4. Para-rubber production system with 4 types of fruits 85 33.20
4.1 Para-rubber, longkong, rambutan, mangosteen, and durian 46 17.97
4.2 Para-rubber, longkong, mangosteen, durian, and champedak 21 8.20
4.3 Para-rubber, longkong, rambutan, durian, and champedak 18 7.03
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Abstract

The objectives of this study are to 1) study consumers' purchasing behavior of pasteurized milk
products, 2) study opinions on marketing mix factors affecting consumers' purchasing decision of pasteurized
milk products, and 3) compare personal data with consumer behavior and marketing mix factors. The sample
group for the study includes 400 consumers of fresh pasteurized milk products in Sukhothai Province.
Questionnaire was used as a tool to collect data. The statistics used in the data analysis are frequency,
percentage, mean, and standard deviation.

The results of the study reveal the purchasing behavior of most consumers that they prefer buying
fresh, pasteurized milk products, Dutch mill brands, tasteless flavor. They buy every week during 09.01 - 12.00
hrs. The most popular selling place for consumers is general stores. The purchase is 2 - 3 bottles at a time, at
amount of 180 ml./bottle, and the person influencing the purchase decision is themselves. In addition, the
consumers' overall opinion regarding the marketing mix factors affecting the buying decisions is in high level.
The factors with the highest average level are products, followed by price, distribution channels, and marketing
promotion, respectively. The results comparing general information with consumer behavior reveal that

consumer behavior varies with consumers of different gender, age, educational level, and occupation.
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Additionally, consumer groups of diverse age, educational level, and income affect marketing mix factors for
price and marketing promotions differently.

Keywords: behavior, opinions, marketing mix factors, purchase decision, pasteurized fresh milk
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Table 1 Analysis of consumer socioeconomic data

Lists Frequency Percentage

Gender

Male 157 39.25

Female 243 60.75
Age

20 - 29 years 138 34.50

30 - 39 years 116 29.00

40 - 49 years 87 21.75

50 - 59 years 50 12.50

Upper 60 years 9 2.25
Status

Single 263 65.75

Married 118 29.50

Divorced 16 4.00

etc. 3 0.75
The highest level of education

Lower than elementary school 3 0.75

Elementary school 37 9.25

Junior high school 19 4.75

High school/vocational certificate 64 16.00

Diploma/High Vocational Certificate 37 9.25

Bachelor's degree 205 51.25

Posteraduate 35 8.75
Main Occupation

Farmer 31 7.75

Trading / Personal business 68 17.00

Government officials / Employees of 85 21.25
government agencies

Private Company Employee / Permanent 152 38.00
Employee

Daily Worker / Freelance 27 6.75

Student 37 9.25

N7 1 mylaszideyaasugiauardruvesiuilan wuin fuslamdulvg Wumends S1uau 243
au Andufosay 60.75 01y 20 - 29 T 917w 138 Au Aniludesay 34.50 anunn lan 1wt 263 au Anduiosay
65.75 seAuN13An®Igean Usaeyns 9w 205 au Andufeeag 51.25 on3nudn ndnnuuidnenvw/gndiansedn
$ruau 152 au Andudesar 38.00 Meldsawiiewads sAndmsewindu 10,000 v $1uw 219 Au Andudesar
54.75



King Mongkut’s Agr. J. 2024 : 42 (3) : 299 - 306 303

Table 2 An analysis of consumers' purchasing behavior of fresh pasteurized dairy products

Lists Frequency Percentage
Brands
Foremost 111 27.75
Dutch Mill 143 35.75
Thai - Denmark 60 15.00
Meiji 59 14.75
Chokchai Farm 6 1.50
Nong Pho 10 2.50
Chitralada 2 0.50
etc. 9 2.25
Flavored
Plain flavored 251 62.75
Sweet flavored 106 26.50
Strawberry flavored 74 18.50
Cocoa flavored 117 29.50
Green tea flavored 31 7.75
etc. 5 1.25
Frequency
Everyday 46 11.50
Frequency
Every week 149 37.25
Once a month 50 12.50
2-3 times a month 54 13.50
Some months 101 25.25
Period
6.00 - 9.00 76 19.00
09.01 - 12.00 106 26.50
12.01 - 15.00 33 8.25
15.01 - 18.00 61 15.25
18.01 - 21.00 96 24.00
etc. 28 7.00
Location
Sukhothai Hospital Market, Sukhothai 11 2.75
Farmers Market, Sukhothai 17 4.25
General store 217 54.25
Supermarkets 233 58.25
Department store 166 41.50
etc. 90 22.50
Purchase amount
1 bottle 129 32.25
2 - 3 bottles 181 45.25
4 - 6 bottles 45 11.25

7 bottles or more 45 11.25



304 FASNYATNTEIBUNGT 2567 : 42 (3) : 299 - 306

Table 2 An analysis of consumers' purchasing behavior of fresh pasteurized dairy products

Lists Frequency Percentage

Purchased quantity

180 ml./bottle 197 49.25

250 ml./bottle 148 37.00

450 ml./bottle 21 5.25

1,000 ml./bottle 23 5.75

2,000 ml./bottle 3 0.75

etc. 8 2.00
Persons who influence purchase decisions

Myself 237 59.25

Family 128 32.00
Persons who influence purchase decisions

Friends 8 2.00

Salesperson 4 1.00

Online media 20 5.00

etc. 3 0.75

NMINT 2 MmIdieneinginssunstondndusiusanmamsslsdvesuilan wut fuilnadiulvg viloe
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USunad 180 wa./vm 31wy 197 au Anvduseuay 49.25 qmaﬁﬁﬁw%waﬁfamﬂﬁaﬂ%@ Ao AULBY T1UIY 237 AU
Andueway 59.25
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Table 3 An analysis of opinions on the marketing mix, including 4 aspects

Marketing Mix Factors X S.D. Level
Product a.27 .845 Excellent
Price 4.24 .851 Excellent
Place 4.17 919 Good
Promotion 4.03 .965 Good
Total 4.18 .895 Good
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Table 4 Compare general information with consumer behavior

Significance level

. Educatio Average
Consumer Behavior
Gender Age Status n Occupation Monthly
level Income
1. Pasteurized fresh milk
512 092 244 213 075 .064
brands
2. Taste .031* .033* 451 .021* 017* .094
3. Frequency .052 .145 .064 136 173 392
4. Period .830 071 092 .064 .053 113
5. Location .081 .356 .245 255 342 .432
6. Number of purchases per
) .052 .245 134 .056 134 134
time
7. Quantity purchased per
) 192 632 211 074 372 .443
time
8. The person who
213 .051 341 .042* 182 .355

influenced the purchase

*Significant at 0.05 probability levels

9115197 4 uanssansiUsuiiisudeyamaluiungnssuduilon wudt na 01y seAUNSANY wazeTw
fuandneiu danaresamAfiuandstuegefituddynieada Asedv 0.05 uag sefunsAnvifiunnenadudnase
qﬂﬂaﬁﬁam%waﬁiamnﬁam%@ﬁmeﬁi'mﬁuasmﬁﬁfaﬁﬁfquaﬁﬁ fisesu 0.05
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Table 5 Compare general information with marketing mix factors

Significance level

. . Average
Marketing Mix Factors Education .
Gender Age Status Occupation Monthly
level
Income
1. Product .063 .035% 228 .043* .053 .024*
2. Price 532 .063 .052 011 .042* .031*
3. Place 225 112 .057 162 .654 .052
4. Promotion 513 .053 .064 .036* 472 .024*

*Significant at 0.05 probability levels
31NAN5197 5 wansransiuieuiisuteyaniluiuiadudiuysyaunnnisnain wuil eng seAuNsAne way
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n13aseANULUTUTINvRENBaE N d g INe N 1saNe SELnukUUEs unEY Yelinisiauinug
olnafinasmunnudeanisvomanld WelAnnuuususugigndonuiinudimnzanlngais fedunumn
VS 1-7 Gy wnaduelnafiun nanisvaaesnunisiasyivlaveselnaiunanasiosay 50 (GRy) loldSused
3.25 Gy wazdidnsnismedasas 50 (LDy) Wielasussd 4.5 Gy 6’3&miLﬂﬁaJuLLﬂmé’ﬂwmsmaé’mgmf’iwawmiu M,V,
asfianfonax 35 feldsusid 3 Gy Inednuaznmsidsuulasiinuaninnludesfio  vuia uazgusrswedly andu
naaoudninavestugelnadiuidonisiuasunlasdnvaurneduguinet lnsaedsdunuan 3 Gy unelnatduius
Soyudlung ndnmind uazninves nudasnisasuudasdnuusmedagiuineluldagiuguansisiulaziidiads
yean15LUd sunlasiesay 60 Wefinsanauinundvesgusianazdlulusu MV, nutdsuudasdnuaznig
Fugninensuusdluludl 1 udGuasdaluluil 3 neflddssavnanisnaneiiudiadonn 3 usievas 14 Wednidondu
Anunsiasuudasuinlusazdlulunnadnwasialu nuuisfufinsdsuawuiatinlusazvuinisadey
LwimmwmLLﬁumaaUWﬂIULﬂﬁaulﬂnﬂﬁu Fafulsinasg 3 Gy Fuduvsunafimunzaudmsudniildelnadun
Wasuwlasdnuaznsdugiinenldlusangaan
AdATY: N1saneTaduuuRsunEy MIUTudseiug anuwdsusiu dinly

Abstract

Increased morphological variability by acute gamma irradiation can facilitate the development of
Aglaonema characteristics to meet the market’s demand. To maximize the variability of Aglaonema traits, the
optimal dose of gamma irradiation was examined. First, the stems of Aglaonema were irradiated with gamma
ray using doses ranged from 1 to 7 Gy. The results revealed that the median growth rate reduction (GRs,) was
3.25 Gy and the median lethal dose (LDs) was 4.5 Gy. Morphological changes in the MV, generation gave the
hichest percentage rate at 35% when the Aglaonema was exposed to 3 Gy. The leaf morphological
characteristics that changed from most to least were color, size, and shape, respectively. In addition, the effect
of Aglaonema cultivars on morphological changes was examined by acute irradiation at 3 Gy to Aglaonema
'‘Anyamanidaeng’, 'Kwakthong', and 'Laksap'. Rates of morphological change in each cultivar were varied but the
average rate was 60%. When considering the irregularities in shape and color in M;V, generation, severe changes
were observed in the 1% leaf but the altered morphology was stable in the 3" leaf. The mutagenic effectiveness
was found at an average rate of 14%. Then the plants with changes in leaf size and leaf color were used for
leaf surface analysis. Some of the selected plants were altered in size of stomata and size of guard cells;
however, the density of the stomata changed in all of them. Therefore, 3 Gy was the optimum dose to induce
the Aglaonema morphological changes at the highest rate.

Keywords: acute irradiation, plant breeding, variation, stomata
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alnatiun (Aglaonema) Asumilialugiinatelens fuoenidedls dlukazainaieaisany a1unsnlasgLaule
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TR SIMILAILABINT Lﬁma]'maiﬂaﬁmLwiasﬁ’uiﬁﬁi’wmuiﬂﬂﬂsaumeﬁhdﬁw%wi 2n = 42 83 60 %38 120 (Nicolson,
1969)
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dnwauzAu (dominant) iudnuazdoe (recessive) lagNaUINTEUNULNAILNTOAINAVATIHOAITHUGNTIY 1A
wrlhAnmnundemeluszauuanselasiuloy (Du et al, 2022) FsreliAnanuAnUnfnaznismevesiiy uenanids
daansenuniedon lnesdunuu1vinufasen water radiolysis r"fuiuLaﬂaﬁéﬂﬁauuaaaﬁvaaﬂ%wu (reactive oxygen
species: ROS) #aeuiin 1 hydroxyl radical (OH), hydrogen peroxide (H,0,) wag superoxide anion (O, ) fidawa
THAnnzeIuneendindu (oxidative stress) uaﬂmﬂuauuaaaiuaaﬂszjwumﬂmmumummbmaﬁﬂsuﬂausuumium
(macromolecules) meluwad SsdwaliAnnisidenaninuesddfa ( ipid peroxidation) N1sLdunIevOlATIAT LA
wihfveslusfuilesnngyidedidnaseu (protein oxidation) waztinarandemevesiidue (Choi et al, 2021) oty
FAunuunIamngdmiutniiiuiaauwlsusiuiagliluifnanuvainrangvesd §Us19 wazaua (Anne & Lim,
2020) il e lnadniidnvarmaduguinenguuuulmidwivlddudeiusnssulumsusuuseiugdely

mMsanesdnunuuuidsunduduisidalisios wldlunsufulgaiuslinonuasliussduvanssin wu
Chrysanthemum sp., Begonia sp., Dhalia sp. (Dwivedi & Banerji, 2008) uwag Zephyranthes spp. (Pangjai & Huehne,
2021) 'i:mm Agloonema sp (Ritonga Sukma, 2017) (s ’Jﬁmium:u%aummumﬁsdﬂuﬂmﬂﬂmﬁﬂm%amu
Lﬂﬁzg‘mewwﬂmagmamawaLﬁ]ﬁzymuﬂms (apical meristem) ifliadsusutios 3el4laRR VAR uRefimdazuan
wilo 3omdsazunnmdne Tneusunsedamanaut uanunsaUssanaldanad GRs, (median growth reduction
dose) WazAn LDs, (median lethal dose) @silnnuumnansfulufivusasaiaviodofovesfiadly Tnoluslnatuniinng
57897uA1 LDy, Uszangy 17 Gy leldifundiidlusiuau 3 - 4 Tu (Ritonga & Sukma, 2017)

nsfnwiiiTagusrasdiffomuinasdfimnyandnivadeanu susuresdnvazmeduguinely
vieunugelnatundiesedunuauuuidsundy LLasﬁmzn51/1%‘wammﬁ’uq‘aiﬂaﬁuwsiamsLUﬁéuLLUadé’ﬂwmww
faiginedeldsuufinassiunulussduivangay suidndenduiiinuaslansiuiiedusslovdmanisd
n1sAnEN
NISLA3BUAIDEINTLAZNTANYTIFLNUULUULRBUNAY (Acute irradiation)

Wduelnatdungy MoV, WuRIuANgNats 1 wufiuns 813 15 wudwng latesdunuuuuuideundu 6ie
8n15MAav9v8d Pangjai & Huehne (2021) mmﬁguﬁwﬁuﬁﬂhumﬁmaﬁ”ﬁlﬂﬂqﬂiﬂsaﬁauizum%ﬁﬁqquﬁmﬂu
lsuouagsening 25 - 39 ar gy AL LEUINE 50 - 85 Wasidud nsnauas 50 Wedidud innsineennds
Uan 1 dUav LLa3ﬁﬂmﬁﬂwmwmaam‘ﬁla%ﬁﬂmﬂuju M,V,
nMsfnwwavasUinudidunuundasnsniseigiula sasnsane uaznsiudsundamnsdugiuine

PONUUUNIINAGBILUUANaNYTa] (Completely Randomized Design: CRD) lngtduslnailindiuiu 2 wug
fio (1) ftusuasiuuasmos wae (2) Wudmosdmils Tuane¥dumanuuudsundudeusiuid 8 sedu Ussnoude
0 (¥AAIUAL), 1, 2, 3, 4, 5, 6, uay 7 Gy TneusiazdmnansUsznaude 3 4 9 8y 10 AU ®AIN1TRBTIEWANLT 120 Tu
Tuiin (1) anuemluifiermuauinassdirliniseiyivinanas 50 % (GRy) (2) Siurugufinefiomunysin
$9@RMIMAANITAE 50 % (LDs,) (3) dnwaigynsdagiuineivedlu Usenoudied vunn anans wazgusia tile
MuIMSRsINIsUAsLLaT AR N U NS @ TuAn s ety
nsAny1Bnsnavesiuselnatiundenisisundasdnvamsduguine e ldusedunun
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Wduelnaliindiuiu 3 s Usenaumenugdgudund siudninnes waziudndnning luaresedunuuwuy

[ v

deunduiiseiuad 0 Gy (¥AMIUAY) Uag 3 Gy WiazugANYIAIELNUNITNARBILU VA NaLYTal Tneunazdmnass
Usznausmig 30 Ay ududIeuisudnvauzdugiuivervedundainsatesedunusn 180 Tu lneduiinteyaniime1iniu
Tu d@dilu anuenilu arundidlu dlu susulu dnvaginlu uasdnvuzveuly

n13AnwIRaluA18nT5u35 replica technique AnLUaIIIN Weyers & Lawson (1997) Taa@nwiauinuanly
vueLeada AnuIktuvesnly Taunssuds replica technique Insvhanuazoialusetindu wagliuamun
alnafiunfunan 4 9lus udrthedalau (Provil novo, Kulzer GmbH, wesuil) fiialu Uaesliursuiu 2 undi feuasn
Falaueenanlu anduldhemidueialaniaalauduiidudatunddy vaesliuke 2 wiit Windlad e
nuduiiuiudreanaindalau ﬂ'auﬁﬂiﬂﬁmuuavl,aﬁt,l,azmwaaum81é’ﬂé’aﬁa;aﬁﬂﬁLLUUT%’LLadﬁrﬁé’wma 400 win ag
WAAEALALATIY I 3 AU udazsuilsduiuneldindesgaratdiuu 5 90

nsindndiudluaielusunsuuszgns Adobe Photoshop Ankuasan Li et al. (2007) lngvinnisinduasly
olnadulnsaroguluelnatiudisnnuasionvosgy 3216x2144 finiea 9ntuiiaTevigusaslusunsy Adobe
Photoshop tneidandiuvesdiideanisiuiiufineadieinissile Magic Wand fifmuae sample size 8w point
sample (11 by 11 average) A1 tolerance 1Ay 20 Unlnun Anti-alias kazUalun contiguous WAITUTIUILNNLYS
flaziand 91061 pixel count AUsINgluntiwing histogram thiesaundundadiuvesdiiuiesazangns

FNUILNNTABIE A X 100

Andaud A (%) = . =
ANUILNN TR L

nsfnwUszansuavasiedinenisiufsunuamiedugiuinen
AIUAUsEANENaNIINaNeiug (Mutagenic effectiveness) Ingldaunisiguideaiu Wani (2009) il

o v = = o =
@’1‘14’2‘1&[5114‘1/1°WUﬂ’Wﬁ‘L'ﬂﬂﬂ‘léLLﬂﬂ\mW\‘i@mﬁ’]uQWﬂﬂ x 100

AHFIININAE = - —
MUIUAUNNINITNAZAL

ARTININAE

tszAnBuanisnateiiug = ——————
13001598 (Gy)

gl

ASAATIZUN9EDA
ihideyauiengimiuulsunuresteyassninnguiildsunsaisidunimnuazynniuauseds Levene’s

Test LLaSVT’]ﬂ’IﬁLU%EJULﬁEJUﬂ’J”IiJLLGme’N‘U’e]W]'”ILaﬁSsﬁai;l]aﬁzﬂ’i”lﬂﬂa;uﬁlﬁ‘ﬁlvﬂ”liaﬂ*&l%’dﬁLLaSGﬂqﬂﬂ?iﬂﬁvﬂuﬁﬁﬂﬂaa

Independent-Sample T Test fiszfuanuidosiu 95 % lnslusunsudniagy SPSS statistical package

Nan1sANEILazITAl

naveUSnnudedrensifsuudasinmniseiydulauadnsinisae

Lﬁam31%aa‘umwumﬂ‘uaﬂﬂaﬁmﬁ’uﬁmmﬁmﬁﬁLLazﬂ’uﬁfLLanLﬁuLLadwaaﬁmumsm&J%’qﬁl.mumﬁwﬂ%mm%’ﬁ
1-7Gy W‘Uﬂ’J’m&HﬂUﬁfﬂaﬂLﬁ@ﬂ%MWN%ﬁﬁﬁQG%u LaranangeTINSITiUsINUSE 4 Gy Iuﬁ’uﬁjl,wsusﬁmﬁmas 5 Gy
Tuiuguasiunames (Figure 1) Tnemsnovauswesiierosnadduuurniuduinunemiluumaussiuides 7
g waly wazdnuluanaadoldfuusinaisdgetu (Sichua et al, 2018) ANudiiusssviteUTinasduay
naidsundasdnuusmeduguinewadrenadesiunenulinueyyadass g udofvldtusinadduniu
(Hong et al, 2022) 3adululdnisdsuulameselnadundunaniinswedsdunuusefisue wioerainainua
ysdeuiiansoyyadaseludmariowad lnsimewadluiumisoaiedeiay Suiliimuinisveselnatindias
(Preussa & Britt, 2003) iofiansanvuialuvesituginesiinis (Figure 1) AFFUTEUTIN 1 - 3 Gy wudoyadanlng)
nsza1weglu Quartile 1-3 lngdinsnszaediuinnintugnniua wariusuasiuwamenuIUTuused 1, 3 uay
4 Gy dwalrideyaursdunszaieiilu Quartile 4 Fauandiifiunsnszaresannnityamugu MInszefvestoya
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91N 2 Wuﬁjs'ﬁuiﬁl,ﬁudm'%mzu%’dﬁl,l,ﬂumiusw‘"uﬁwdawaiﬂfﬂ,mﬁmmwmmsﬂmwmmaﬂulf?{e_jnﬂ’jwLﬁ@ié’%’u%’nﬁmum
TuuSunaas Frenainanmsduaiuntedudimsiheumesduiivhaihiiisatestugesluuiiy fvwiiliedestu
5193 Avlnresiiy (Kovalchuk et al, 2007) wagluwusuaniunasmeaunsfud i $usdusunm 3 Gy ddinns
Wwigulavasluainityaniuay Feaenadosfun1snaasees Hussein (2022) inuindadunuulussiumduasuls
ﬂa”wsuENG’fusﬁ'nUﬁl,aéiﬁé’mmﬁl,ﬁzylﬁuimLLazmawémaﬁnmﬂaéqﬁu widlouSuassedisoust 5 Gy Tulundudwalst
nsnszanefandiaseg1ann dalamainainnsinatenaisyinetoisgunss fuiivdesendadusuuaszuasily
yuadnilimusUsuvesmmenluiieglutsiiuay (Figure 1)
‘uaﬂmﬂﬁ”wué’m’]m‘im&JGUmaiﬂaﬁmﬁgqamﬁ’uﬁ:qd%uLﬁ@iﬁ%’ﬁﬁﬂ?mm 1 uay 2 Gy LLﬁiLﬁaU?mm%’nﬁqa%u
‘WUé’mﬂmsmﬂﬁwaqdauﬁwﬁé’mwmimaﬁqﬁuﬁﬂﬂ%Lﬁ@iﬁ%%’d%ﬂ?mm 4 - 5 Gy (Figure 1C, 1F) wanslsdiuinged
uAusUnagsansnsavinlieldsuaudemensaisineuazaeluiige uafisyduseduszana 3 Gy ndunuing
danmsmeimauaznuinduiisinsedygiviainnsanesvestoyags eradumszSdunuanssiv 2 - 3 Gy
Tunwsiwidauas 3 - 5 Gy luiuguasdusames dwaliinusngnisal adaptive response widlol@susadusina
1 Gy Iuﬁuﬁ:mﬁﬁf’mﬁmas 2 Gy Tuﬁ’uiLLmL'EuLLawadwumimaqqndﬂLﬁuLLmIﬁumﬂLﬂuiﬂiﬁ’i’lﬁizé’u%’ﬁﬁlﬁm
Us1ngn3al bystander effects (Bonner, 2003) lensiaaoususlnalunfimewuiviousiugusisde liinnisasiemm
gon Tuunsanunmsiauvesmgonturssnualdamnsansyiulawasaundulule
mﬂst”lazgamm&nﬂ:usuadﬂ’UﬁjLWﬁdiﬁWﬁQLLazﬁuﬁ:LLmﬁuLLawm a11150UsEUUA1 GRsy @usuelnatunls
WU 3.25 Gy 4aza1nsnsINIIRIeaInsauszaIanl LDy dmsuelnadunlivindu 4.5 Gy Jeusunased 3.5 -
4.5 Gy vilviaugnvestuslnadinanasiosas 50 - 75 uazshlidnsinismedadszanasesas 10 - 70 Tuagiu
wugelnatunildlunsmagey (nwd 10
UsinaiFedunuansanisiuAsunuasvasdnuasmsdaguine
Lﬁaﬁmimwé’ﬂwmzé’mgm%wmmaﬂvﬁﬁmsm?{zJuLmaﬂuﬂ’uﬁ:l,wsnﬁfmﬁmazLLaaLﬁuLLaqwaawué’mwmi
WasuuladlndiAssiu (Figure 2) Inofinsiasuulasgeiianiifesas 35 Woldsusadusunm 3 Gy duiedludTunusy
wumsiwasuulasanas wavaunsassssdunsdasuulasiinuannanlutesldned (1) madeuudaweddly wu
Adutundedn Alulivifuidluwasusngdnvarsnsden (2) surludsulussiainduiuess uas (3) suiily
Wasuly wu 1587812 vineuauues veuluiianistaduadu (Figure 3) n13fidnwugniadugiuinenfinng
LﬂgﬁluLL‘Uaﬂl‘ULﬁ(ﬂlﬁ‘ﬁdﬁﬂﬂmimaEJ‘LlLL‘Uad%@ﬂﬁﬂiﬁuﬁqﬂﬁuiuﬁ%ﬁULUﬂ vsedu lnedn1sseuiinsvinuvenguduy
ddr (DNA damage response) fivivthilgonusufiduedidemeiiussansamiiunnsrsiulufivisagiug (Mahapatra
& Roy, 2020) Ssdwmarennuansalumsdeuussmsueliiaruauysaliuiy (Ou, 2022) innirdunaudsundas
yasdnvaEfinueuinannisiUasunamesduninniiniedy wu nswdsuulaswesdneniugamnaiinuininein
ﬂ’liL“UgEJULLUaQV.?ﬂuna;MLLﬂIiﬁuaEJﬁLLazLLE)uIVII"UEJ’]ﬁu (Puripunyavanich et al,, 2019) n3eiindnunziinualag
witawdn Wudu eglsAmuieliamisafusuirdnvasmsduguinefasunaduiAaannisnaiglussdud
1OuLe ﬂ’gﬂsﬁl,ﬂéawmsﬂmaqa WU ISSR (inter-simple sequence repeat) lunssgyAULANGIS Feannsaldifienis
Usgllupnuvannvatskasauduiusniaiugnssuveselnatiunladndie
NToYaTNIINITATYLAULR dnsIn1TRe sauﬂgdé’mwmmJad'auLLUané’ﬂwmwNé’mgm’iwmman
aIﬂaﬁmﬂ’uﬁ:LW%iﬁmﬁdLLagﬁ’uiLLaqL’EuLLawaﬁs’fﬁﬁLﬁudw?mm%ﬁ 3 Gy Wuusuusedilielnatundnig
Wigdulndosas 50-60 wazdidmsinismedesas 10 - 50 wasvilvidnsasuulasdnuuemedauguinegsian
FaiuddlduTinused 3 oy temavndeunavesitugelnadinsosmmmsdsunlasdnvarmedugninedely
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Figure 1 Percentages of leaf length (A and D), variation of leaf length (B and E), and percentage of lethal
(C and F) after 120 days of gamma irradiation in Aglaonema 'Phetnamnueng' and 'Siam Aurora'.
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Figure 2 Proprotions of morphological characteristics after 120 days of gamma irradiation in Aglaonema
'Phetnamnueng' and 'Siam Aurora'.

Aglaonema ‘Phetnamnueng’ Aglaonema ‘Siam Aurora’

wild Color Shap; wild Color Shap:
type changed  changed type changed changed

Figure 3 Examples of morphological changes in leaf colors and leaf shapes of Aglaonema 'Phetnamnueng' and
'Siam Aurora'. Scale bar = 1 cm

Swswavaswugelnafiundenisudsunlasdnuamedugiuinenieldsusedunuan

lothelnatinduau 3 fus leud ugsauduns fugudnning waziugninves luaesdunumndaeyiuna
398 3 Gy wuluwsnvesgu M,V luiugninneuasiiugndnnindlasunansenumedaugiuine1suuss lnenudnvag
sUdluRinUnd wiuluszrinsiudnenazvnisuidliamnes uazgulusudreuazsumneglussiuiisistu fdlu
1393% ueNININUNTTUAsULaswesdly Tuunnsdwuaaaiefivsinguandeiulududreniernvedu wiide
fnsandnuaziinululufiaesvesiu MV, axiuimanseyuainisdisuanas Inglusinnuauanns gruluiesedu fsly
Bou werududluAsunlasndulunioudumuay naUAsunduresinuusai erAnainfivanunsadonuey
A ueR8IET unnA iR Ldn BT YesAIIE BT LART U n3elAENSEUIUATS non-homologous end joining
(Manova & Gruszka, 2015) Msdeuugadeismaniuenanashliftsnduluisnuusdudumiefndnuuyniuass
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NARDIIAUINIINIUNTEUIUNSARLEDN AL TTUYR wananTlonainlusyauleas dawalminnszuiunis sorting out
wadinUnAddnsnisasgiivladias imszszezaivesiginswadidsunlalunaslasusedunuun (Preuss &
Britt, 2003) 3evilviuiin1snaneluuisdiu wwu dnwaglumdulud (patch) wagoranunisnateviaiiwadanuni
nsranEunIndIegTINiuadUnf (mosaic) Wiensiaaeulufianudslufiia nuirusudnvasduazgusnmeduding
o N | a a d‘ . v & 1 P < A a a o
fnwurvesnnudsunlastuiumioululuiiass (Fisure 4) uansliiuinlunanuduluiisuinniunsiives
o A v ¥ a & o oA Y Ao o Y] a A = ~ P
anvariiidsuwadly dumssudunsunisdndenmaunianvuznisdugviverniniswasuilandeluiian
LS AUlALANTILE

Figure 4 Comparison of wild-type leaf (A-C) and morphological changed characteristic of the 1* leaf (D-F) and
the 3" leaf (G-I) of Aglaonema 'Anyamanidaeng’ (A, D and G), Aglaonema 'Kwakthong' (B, E and H) and
Aglaonema 'Laksap' (C, F and I). Selected area of red color by Adobe Photoshop during pixel count.
Scale bar =1 cm

WeansivaeusnsImsiudsuilamedugine1vessu MV, luluiiaunuidasinsivdsuudaduusdaziug
waneinaiy Inedluiidnsnisidsuudatas sUs1eidnsnisidsuudasuiungis dmvuiaiasnisiiadudens duns
vsedleanluliansnsiisundawinian waziidnsnisidsuwlasiuaiowinuiosas 60 ngluiugnanningd

v

nswdsuwdassinasfigndndudesas 89 wargeninluiudninvesszunm 2 wih uansliiuinelnaduiwrasiug

]
'

novauesreUIasduanaieiu annsmedeunuAUssansuanisnatenudiidnaiodu 14 uazluudaziugiia

q
]

JEUIN 11 - 30 sl Table 1 agandnistndalindyianisnaneiiugmeusunnsdunuun 100 - 400 Gy Ndla e
0.01 - 0.06 (Raina et al., 2022) uandliiuiunasdndenld uaziSnsnszduliinganiu My, fenisdngen
Juisnsnidaglimudnvarideundasluluszduge

Table 1 Mutation rate and mutagenic effectiveness in M;V,.

No. of No. and (%) of morphology changed in . Mutagenic

. No. and (%) Mutation ;

Cultivar plant M,V, effectivenes

normal - rate (%)
observed Color Shape Size Patch

Anyamanidaeng 30 13 (43) 15 (50) 3 (10) 3 (10) 2(7) 57 19
Kwakthong 27 18 (67) 9(33) 5(19) 1(4) 4 (15) 33 11
Laksap 27 3(11) 21(78) 12 (44) 3(11) 3(11) 89 30
Mean 60 14

anwauznedugIuIng1veselnatinmugnisdisnunisaaiden
naan1sAndenalnadundiuay 3 wug laun Wugdyuduns Wusudnning uazwugninnes Mlldnway

q
v ' v
e~ a = = 1

Wasuwlas aunsadiwunnisidsundasesnidu 3 ngu Uszneudie (1) duiiiiundunsindu $51891ui 1000
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naolsladuazualsfivoaniinsaanss usiinsavauuoulnloeniu (Sun et al, 2022) (2) FuAiBennniumeinduld
Tufiemenssiudnusunguusn wae (3) suiivsng@dendutivdenlundmedy fu uazddu (Figure 5) 0190
Tnmsesaivlnvesadfiianuunnseswesnaslsilad Tnluluidududvniisenuiienmsdnaininennis
LamseenvesBuiimuAuNsaT1snaslsTiadanas (Zhao et al., 2020)

Figure 5 Morphological comparison of wild-type Aglaonema (A, E and 1) and changed-leaf morphological from
Aglaonema 'Anyamanidaeng’ (B, C and D), 'Kwakthong' (F, G and H) and 'Laksap' (J, K and L) at 180 days
after irradiation. Arrow indicates the changed-morphological characteristics including of increasing of
red (B, F and J), increasing of green (C, G and K), and sectorial chimera (D, H and L). Scale bar = 5 cm

v v
= v A = |

anvuedluresiugSyuduns Andenduiiluiidunaduty Audidenfignaeduns wazlidnvusaradudy
N A v

ftugnnmesdmienduilludifonudeuwdudvuy uasiuindnninddmndenduiluguinaufiudunmuandeivnng
wavAvnaunsneg lelifiuanuiudsuulasiiied wislussduetsrzuarlussdumad Sehluwsnuarlufianuves
wussyuduneiludunady Wugninnosiludvuy uagiugudnnindilufidadvn TuFeuisudnvuznig
Sugmivefudueuay wohduiiunsdadenyniudfndudifvedusararunilumnssanynamuauiiy
Tuusnuarlufians Tasanuniveduusnivuaanadunniug uideveaeululufiaumuidivueauniadutly
wugninvewaiusuanning a'aummmﬂ‘uwuLmﬂﬁmmﬂsqmmu@ﬂuﬁ’uﬁ:é’zymﬁLLNWULLiﬂﬁﬂJumﬁﬂﬂ’hsqmmU@u
wrlulufianunduemnnnd Ssedefumnugnlufianuvesiugniimes uenaniwuhanuemfluveduiianuves
stusudnnindiuuluduasilimsmuuutu iy Table 1 mndeyananddiifuiduiishunsdndondidnumsnig
Fuginendisuly Tnenuisfidemalhiinnisduduardaasunsaiydvlnsuienisasadadluelnadun §9
olnafunfiniunisdaidenonaldsunansznuuazdwalifuuisnguiivimini asuaunisiagidvlad nisvinau
WaguuwUasly 1w 8 rca (Rubisco activase) fivihuiiiliigaiunisdansizisneuas (Yin et al, 2014) Tumansaiu
Frue19iAin adaptive response Aefinmsdsdyaailusuvadiu q Weadsanslunstostunardonnsuanudeme 3
awnsadaaiunisiesyiiulnvesiiald (Bonner, 2003) sg1alsAnudnvaeiivasuluerainainnisaiugulag
iilwAnIsorafimaasundasnduluduundldlunadesnlaedulsifinetes ilewnibunmswasuulams
uanseonvesdulagliiudsunuassiafidue (Belli & Tabocchini, 2020) Fsdpsfnuisgeniugmanideluisas
awsaszylaininainanvale

donsaeudnuazduilunuaruenuazanuneveshinlufsuuadly durunavesgadaumuingu
Tngflisineannyaniuau LLGiLﬁamaaaaumwwmLL‘u'usummfﬂ,‘uwudwLmﬂmamﬂsqmmuquﬁga 3 g lnenudnnludl
aruvnuugstuluiugSaudunauasiugninnes Ssoraiaanmananslussduiu flusenuues Yu et al. (2020)
finuindu rsd1 ludnidanisnarevilivinluias giulafaunfuazilianunuwiuvesvinluanas Jen1s
Wasuwlasuauageumukiuresinludswalasassdanisaiet gamniiily wazdnadodnsnisuanivasy
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faarsuaulaeanlen (Yin et al., 2020) F901anunNsUABULUAIATINTALATIERABLAIAYERTINITIaSYLAUIATOY
alnadian

Table 2 Leaf characteristics of selected plants in M;V, generation

Leaf Leaf Leaf Petiol Stomata size Guard cell size Stoma
Cultiv orde Dose lengt widt e Green (Lum) (Lum) density
ar ) (Gy) h h length (%) Lengt Width Lengt Widt (No./m
(cm) (cm) (cm) h h h m?)
0 12'43 S’Si 8.84 16.42 221.09 11548 238.85 77’93 4.71
191 0.47 +023 +£068 +650 +£936 +9.07 10.09 +0.19
1 3 9'23 7'65 6.72 29.62 21418 11153 24379 72’02 5.09
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The Production of Fairy Shrimp as Live Food for Aquatic Animals and Transfer to Farmers
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Abstract

Fairy shrimps are zooplankton, a small crustacean with high nutritional value and carotenoids. Fairy
shrimps are aquatic animals that feed on both living and non-living food by filtering. In Thailand, there are 3
species of fairy shrimps, namely Streptocephalus sirindhornae, Branchinella thailandensis, and Streptocephalus
siamenesis. The three species of fairy shrimps exhibit distinct characteristics in terms of size, color, and egg
morphology. There are 3 types of fairy shrimp culture in Thailand, namely, cement ponds, clay ponds, and
hapas, which are adult fairy shrimp cultures. Both living and non-living forms of fairy shrimps are used by freezing.
The usage of fairy shrimps comes in both living and non-living, frozen forms. Fairy shrimps are fed as food for
beautiful aquatic animals such as goldfish, cichlids, etc. They are also used as food pellets to feed aquatic
animals such as giant freshwater prawns, Rad tilapia fish, etc. Therefore, it can be concluded that fairy shrimps
have a significant potential as a valuable food source for both larval and adult aquatic organisms. Consequently,
the widespread dissemination of knowledge about fairy shrimp aquaculture and utilization can greatly enhance
their adoption in the aquaculture industry, thereby promoting sustainability.

Keywords: fairy shrimp, live food, aquatic animal, transfer
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Streptocephalus sirindhornae

Branchinella thailandensis

Streptocephalus siamenesis

Figure 1 Characteristics and eggs of the 3 types of fairy shrimp
Note: Sanoamuang et al. (2023b)
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Figure 2 Automatic Feeders for Fairy Shrimp

Note: Srinoparatwatana et al. (2017b)
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Figure 3 Culture of the Fairy Shrimp in Earthen pond
Note: Sanoamuang et al. (2023b)
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Figure 4 Cages to raise fairy shrimp in fish pond
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gumgiiluniseuusiedl 60 uag 70 °C wud1 anefimanzaudmiuniseuuriede gumalinsouwsiel 60 °C umudalus
desniiusinaualuesdiamuausnaiueaniiaun wazqsFueendinduganit nsldgumgiia 70 °C uw 5
Frlusegnadidudfymneads (p<0.05) LﬁaLU%&J‘UL‘ﬁEJU@r:umwmaqa"mﬁmﬁaﬁwé’amﬂmﬁauLLﬁq Wy dwgn @)
Yovar 100 1Hudasduiimnzaniiand niunisudssuind osduanyulns laonudn fusiaanlavessiavun
Usunailuedn L.L.ang%‘ﬁmaaﬂ%m%"uqm*jwﬁauivﬁﬁmﬁ’uqm uazaulnuduUrIn ag1slidudAyn9aia (p<0.05)
\WowSeuiisudundndusinayulnsmianisdn wudwdndusivayulnsondiuimdeldvesduizsaiviua
Walauessienun Ysuiafluednyionun wazqns dueendindu Andnandusivayulnsnianisdiegiad
HydAgyn1eadia (p<0.05)
Andndny: maslng dulzan qrisduoondndu arsUszneviiuedn ansUsznounaliuesd an1izeuuiy

Abstract

The aim of this research is to examine the production of herbal tea from pineapple by-products by
comparing the quality of non-edible pineapple by-products such as white cork, the core, and the leaves that
are stuck to the cork. The samples were dried at various temperatures (60 and 70 °C) and measured for their
antioxidant activity. The result indicated that drying temperature at 60 °C for 6 hours was determined to be
the optimum condition. Due to the total flavonoids content, total phenolic content, and antioxidation activity
being considerably greater than at 70 °C for 5 hours (p<0.05), when comparing the quality of the pineapple by-
products after the drying, it was found that 100% of cork (white) is the most suitable option for herbal tea
production with the flavonoid content, the phenolic content, and antioxidation activity being higher than the
leaves that are stuck to the cork and the core with statistical significance (p<0.05). However, the herbal tea
from pineapple by-product turned out to be low quality in comparison with commercial herbal tea products
(p<0.05).
Keywords: herbal tea, pineapple, antioxidant activity, phenolic content, flavonoid content, drying condition
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(a)

(c)

Figure 1 Pineapple by-products (a) cork, (b) leaf (stuck to the cork) , and (c) core
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dnlluiifiniuan (leaf) uagdruwnududesa (corefldgaumaiiluniseuniis 2 seau Aefigaumail 60 °C wavgumgil 70 °C
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sruz1981 5 Talus Tudauan (Fv1d) drusnududesa L.L.aﬂuﬁﬁmﬁuqﬂ TUSuanud uvo W S useuuis
unnm 19N ue g T UBd 1A yn19adf (p<0.05) (Table 1)ImﬁlmsvﬁLL*v?’na"JuLmummﬁ’uﬂzsmﬁ'qquﬁ 60 °C
ﬁmmm%uﬁumﬁqm Lﬁadﬁ]ﬂﬂwﬁgmmﬁqumnaﬂumiamﬁwﬁﬂdw ﬁﬁmméﬁuwumﬁaaﬁmagﬂuszhﬁaaas 2.62 D4
8.43 @ airegadaraud ueylunusivesseniansensaatsnsade siayulng (aduil 280) w.a 2547
Amualiiiuinamuiudesldiiudesas 10 Tnethmtin (Announcement of the Ministry of Public Health, 2021)

m‘ﬁmeﬁqmmwmqmﬁsuaawﬁmﬁmﬁﬁm%‘aﬁmagﬂmmﬂ?iauﬁLuﬁasl%'%mé’uﬂzimﬁuw%é Usuaunanla-
uepsanun Uinufliuedniamun wargvidusendindu vesduiivdeldvesdusseafishu n1seuurisgamail 60 °C
SzH2a1 6 TAL19 uaY gaund 70 °C s¥uelIan 5 Falua dannuuaneneiu sgredidedfynisadf (p<0.05) (Table 1)
Tnsdrugndumishumssuuisdasanngli 60 °C svoziia 6 $7lus Suinamtatlussdun Uina ftuedniamn
warqdsueendindu qqﬁ'qm dloRearsanaves QmugﬁﬁLLmﬂm'wﬁ’um'aqmmwmmdauﬁmﬁa%’fﬂuaqﬁuﬂsm
AnTunseuLtd 3 @ wudn n1sldaaumgll 60 °C aunsasnwnuNnvemaniaailaanINsldaumgi 70 °C
fadu n1seuukadasaninssananas wiy anedt inunzanlunisiaf suvdudesnannd1ud ind old
d40AAA99AUIIUIIBUBY Purintraphiban & Poonpaerdchon (2020) 19’fﬁﬂmmasuadﬂixmuﬂﬁwﬁmmm@mmw
Laggs dueyuadassuosUdeniind1n nan1smaassmuin nMseuwiefigmmafl 60 °C w10 waz 8 Falus
ﬁﬂ?mmm3Uisﬂav‘1’7\|ua§ﬂﬁgmmqqqm (47.50+6.79 way 44.44+2.27 mg GAE/g dry extract ANAIAU) 5998931 D
miaULLﬁqﬁamuﬂﬁ 60 °C w1 12 %’ﬂm (39.62+0.50 mg GAE/g dry extract) Yol m‘aauuﬁaﬁammﬁ 70 °C wu
10 way 12 9lus luthunfivsunaansuseneuiiuedn wwmmam (17.54+1.60 wag 18.28+1.30 mg GAE/g dry
extract MUAIRU HAIINN1TANWILAAILALTAU ’nammu‘wmeumuwamamwmqmmmmﬁﬂsuﬂawﬂuaaﬂwa‘wm
i lUsunmansUsenouiluednitenun fuudlduanas ol aqmuqmwm‘u nseuLIinaneANaEIuTaly
nsiueyyadasy ewnangamgily mseuwisdianuawnsalunsyhaieniedsunlas lassadeansusznay
Auednvosayulns Lﬁ'alﬂ}"qmmqﬁ SL“Lm’]iE]ULLﬁQQQéﬁu iluiununsailuednanas (Yuenyongphutthakhan &
Maisutthisakul, 2019) n13@A©Y" wamadqmmqﬁﬁisﬂumiamﬁﬁ (60, 70 WAz 80 °C 53821781 12 uay 24 $7%u)
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lun1seuwniadegaierayiunu ansusznoufiuednsaunazgnis f1uouyadass wuinanznsey Auandsiudana
TivFunuansusenou Musdnsiunazqns dusuyadass ﬁﬂmmmﬂma agallded1dny (P<0.05) laganiiy
n1seuwisiigumgdl 60 °C fUsavesasUsznoufiuednsiu uazgvdnisiueyyadass Tnsisifowuazie ey
fiAngefian nmafiugmgiuasinanluniseuwisdmali Usinuasusznoufiuedngan uasqvddueyyadaseiianag
(Areesrisom et al., 2022)
2. Sasdrndfivanzanluniswdeusdulzsannduiimwield
msﬁﬂ‘mi]”m'ldauﬁmm::aﬂuﬂﬁm%mﬁaguimmﬂdauﬁmﬁal%aﬁuﬂsm@uw%‘éﬁn 6 AMAADI WU
YrduUrsai insouainaau andulzsn 100 % TUSuiunaliuesds anun Usuiad uedns anun
LLasqw%‘ﬁ’]uaaﬂ%msﬁuqaﬁqm (p<0.05) TneiuSunamanliuessiavun 10.38+1.64 me RE/g Usunaituednstavan
8.42+1.23 mg GAE/g LLasqw§ﬁﬂuaaﬂ%Lmﬁu 3.01+0.56 mg TE/g (Table 2) @onAdasAUIUITLUDY Singsai et al.
(2020) WisugulTuuasUsenauiluedn arsvanliuses wazn1siiueuyadass luurazdiuvesansana
nnseiulve laun semsou Tu wa Laziudn wuin msaﬁ’mmﬂaaméauﬁﬂ%mmmsﬂizﬂauﬂuaéﬂmﬂﬁqm D 1WAy
1,660.79+93.71daansuauyansaunadnnensuaisana Wadlusssusdfie 60 waldezdusuaans
‘USSﬂ@U‘W‘uaaﬂ‘U%M’ImLLGmG]'NﬁJuEﬂf\]L‘ﬁusljﬁﬂLaEJ’Jﬁuw%aﬁhﬂﬁuﬁlﬁ‘?j}uagfﬁUﬂﬁ]{fﬁlWNﬁ’]uﬁuﬁqﬂ‘ﬁﬁJLLaSEQ{GLL’méIEm
S’Juﬁﬁﬁmiﬂaﬂ SLEELI81N15LAU 15015LA U wagnIzuIunITwUIgU (Boonsong & Natedungta, 2014)
A0AARDINUITUITYVDY Jltsaeng & Sungthong (2017) ﬂﬂ‘mmiauqum muauuaaaivmadaﬁ aNALUNIUDA
nduly wnasday nausenduuen nausendulu Aulu waxiln suaam'wmq 2 Wug Ao Uaisdvunnendau
(Fnnuant) wazdmarsdvinendou (Fnaywd) nan1sAnw wquwamuaqgaaaﬁu Ingauyany a13u1nsgIu
Insasndvessaed 1997 vn1snaaeuda835 ABTS waz DPPH warUSuiaflusdnsiu danuuwansiafy
gl tudAyn1eadd (p< 0.05) Invilnveadmarsdanynd Sqnidueyyadass wazuua Ausdnsugeiian
ns@nwasaiaantududzseanunsaldiduasiueuyadassla lnewuin luduzsnuszneu luseasnRogd wu
danaewd, nalaled, Wauunuiy, unuiu uaswailiused mﬁaaﬂqmém%amw nludulzse fiatnseansazans
hydro alcoholic solution wamsAn1s8usseuyadasylunsnaaausae DPPH finandudyu 99Ue/mL (Sahu et al,,
2020) a1nwan1INAansLansliiiud1Usu aiuedndanun wavdsuia Wailiuoed memﬁ'ﬁﬁmmqa%’yu
vl gns drueendintuvesiaog 1T usurand ufu armaiuisalunis AiueuyadaTy Yeda1sana
waonndastuliinamasiiuodnimuadiilusiogne lnsasiifnuendd Wumsiueyyadass WWuasUszneufiuea
vidoasnau Wanlauess (Phutthawan & Na- Nong Khai, 2022) Fsansuszneufiueaaunsa nuldludusing 4 veadty
W Wwin (andes fdas winde 417 uaze) wa (edu du wazninlnenn) lu (11 waziaTeamasig 9) uazdmdy 9
(shume wazsimon) Inestamizansusznou warlauesd Anuldifeunndauvesiiy (Phakamus et al,, 2018)

Table 1 Qualities of dried pineapple by-product after drying at 60 and 70 °C

Moisture content Total flavonoid Total phenolic Antioxidant
Parts of pineapple (%) content content activity
(mg RE/g) (mg GAE/g) (mg TE/g)
cork 60 °C 3.10+1.53° 9.04+0.20° 7.59+0.05° 3.58+0.41°
core 60 °C 8.43+2.70° 1.77+0.01° 1.22+0.03° 1.79+0.40
leaf 60 °C 4.26+0.13° 1.28+0.07° 2.38+0.08° 1.85+0.07
cork 70 °C 2.62+0.02° 8.74+0.07° 6.55+0.88" 2.94+0.38°
core 70 °C 5.11+0.03° 1.25+0.02° 1.20+0.10° 1.67+0.17°
leaf 70 °C 2.65+0.01° 0.99+0.04° 2.00+0.06° 1.99+0.05°

Note: mean +SD, difference letters mean within each column indicate significant differences (p<0.05).
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Table 2 Qualities of pineapple herbal tea mixed with different parts

Total flavonoid content  Total phenolic content  Antioxidant activity

Treatment
(mgRE/g) (mgGAE/g) (mgTE/g)

cork 100% 10.38+1.64° 8.42+1.23° 3.01+0.56°
core 100% 1.09+0.02° 1.11+0.72¢ 1.57+0.47¢
leaf 100% 2.73+0.04° 7.81+0.59° 1.93+0.05°
cork 50% + core 50% 3.86+0.12" 3.68+0.61° 2.62+0.01°
leaf 50% + core 50% 1.59+0.03° 1.71+0.54 1.73+0.26
cork 50% + leaf 50% 3.60+0.17° 2.04+0.46° 2.56+0.12°

Note: mean +SD, difference letters mean within each column indicate significant differences (p<0.05).

3. MawFsuiiisuannmussndafausivdulzsafiunansusivayulnsasismicenisnisén

Mnnsnnassd 2 ldadentdulzsaiinienaindiugndunn 100 % widudunuvewdnfausivdulssn
dlesngndutzan 100 % TusinamlarTiuesdianun UTinaufluedniimun uazqnidusendindugsiian (p<0.05)
ilenndeunmamUTsuIisufumayulng 1 910un vmzgu veenddos winseiey wasvuzaudon (Be
ofgLUAs, U93uyd) wuih aunmvesdnsusivndulyse fusinaathussdiamun Usinm fuedniimun uay
qisdusendinduisnniwanfasinaulnafidsiminediily (p<0.05) (Table 3) aeandoafusuideues Velkovic et
al. (2013) @nwinsusziiuansusenauiluednudassiiauazauaudalun1sdueuyadassuainsuayan vl ¥
ayulns uazvnalifuslnaluwesides ddlsvaasunalsl 11 vda nud1 fsmnamahusssdeglugis 16.49-29.65 N3y
sioflanfu fUsinafuedneglutng 45.84-223.86 n3usedlaniu uazqnisueendiadueglurag 0.107-0.181 n3uste
Alansu Tnewndutzan wud fudinmmanliueed 2535 niudedlantu Usunafluedn 45.84 nfusioAlansu uazqnd
Fusondiatu 0.107 nfusedlaniu 1les91na1s polyphenol Mdussdusznouluvviiniieg wazwayulnsuszneu
1U§1”JBaﬂi‘USSﬂaUWuaaﬁ@Qﬂuﬂdm flavonoid v¥u catechins quercetin kag anthocyanin %dﬁﬂmauﬁ’mumﬂﬁumi
fueyyadaseiifiussansam Taslanizansuszneuflusasdafinulusifen (epigallocatechin-3-gallate) nuindl
AuauUAduasianaudeddunisiialsanzisale (Khan & Mukhtar, 2007) luvugdiaisusznevfiueadidu
asdusneulunaliidulngegluzuves phenolic acid ibifinaaudAlunsiluansieyyadaszuansnaiy (Lubaina
et al,, 2020) Msdnwautinisiueyyadaszrosviayulnsiunsou 13 vlauazvrayulnsiwnougu 5 ¥ia lng
Wisuiisuiurides vigvas uazvdfieglunszna Camellia sinensis wui vmzunlasifianings uas vieeinilud
fandAnsiueyyadasuifisuldiurd Tnsmayulnsiwadou (mzunludifia uazydss) Tusinuamsdsznou
flusdn 75.6 waw 59.3 meGAE/g uaztnauulnsiunougu (ea3nilu fuduasiuiesiug) fusinuasussnoufiuedn
58.6, 43.5 Uag 42.1 mgGAE/g muanu (Chan et al,, 2010) gnslsinu a1nn1sAn®1wes Li et al. (2014) wuin @15
anmanudendulrsauseneulualsarsuseneviiuea natevie lawn Gallic acid (31.76 mg/100 g dry extracts),
catechin (58.51 mg/100 ), epicatechin (50.00 mg/100 g), and ferulic acid (19.50 mg/100 g) A1NUBYAAINGT N3
ihdudenduussnduvisimaeltundudrunaniiniilundnfasinayulnsanduivdeldandulrsnoiatae
USuunanmun nvesmansiomle

Table 3 Qualities of pineapple herbal tea compared with commercial herbal tea

Total flavonoid content  Total phenolic content Antioxidant activity

Treatment (mg RE/g) (mg GAE/g) (mg TE/g)
Pineapple tea 10.38+1.64¢ 8.42+1.23° 3.01£0.56°
Asiatic Pennyworth tea 64.99+1.98° 11.36+2.13¢ 61.15+4.31°
Bael Fruit tea 64.46+19.68° 82.98+1.13% 34.95+4.94°
Rosella tea 21.72+0.56° 29.28+2.35° 26.74+1.83°
Safflower tea 29.38+1.12° 12.31+0.77° 44.81+1.54°

Note: mean +SD, difference letters mean within each column indicate significant differences (p<0.05).
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ayUnanIsAne

nsuUssUmayulnsandiimdslfvesduussndunid leun dwgn @Eun) dauunuduiysn uazdnludida
fugn nudn gumgifinzaudmiunseuuris Ae gamgll 60 °C szeznan 6 9alus Tasdnsrdmiimnzanlunis
wsumayulwsandiuimdolduesduiysndunid wuir mslddugn 100 % fuTuaiuedn Usunamailuoes
Lazasiusendiatugs Wewsuiisununmndndusiviayulnsanduiindeldvesduuzsadund fundniusiv
ayulns A9 munenenisf wudn dauaimeninan Sueifidsmutenenisdi sgaslsAnanuimiansfam
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ﬁ@ummﬁmadwaLLazWU’hmsﬁ’wuwmwamL%mm?'uLU?i‘&JuﬁLﬁuﬁé’uﬁmq 31 Sundsnsuaunas duduszeznisisy
anunvasuzilamAagiug KST-805 %ﬁ%uﬁmmﬂwamL%mﬁﬁﬁm&g 31-45 TUNSINITHALNATUNAFOUALANUAR
wugluvies JiRing ilevszozanuainzaudensiiuiieamdaiug nansvaassnuin wasiuguzidemagnueandi
918 44 Jundsnsuaunas Jedidudauenas 97 wWesidud wazilUSinanhmiinudsavan 1,000 wide q&ﬁqﬂ Ao
0.85 n$u flanudilunissenade 10.67 dusetu wavdremanyifomaldsududunudulneiaainadesindua
colorimeter WU1dA1 L AU 34.60 dA1 a* Wiy 23.75 wazdlan b* windu 12.93 auasu
ANENARY: NIANWANINETTINGT MIRaLTeRdniLg Wisiuguziloma Aun nwdaiug

Abstract

The study of Seed development and maturation of tomato F;-hybrid seeds (Lycopersicon esculentum
Mill.) was carried out at the production site at Kaneko seeds (Thailand) company, Lamphun province from
December 2021-March 2022. The objective of this study is to find the suitable seed physiological maturity for
table tomato for improved harvest time to increase the quantity and quality of tomato seeds. For this study,
tomato KST-805F line was used as female parent and KST-805M line as male parent to produce tomato f1
hybrid seeds. When tomato plant grew into pollination stage, the sepals were cut off and tags were tied to the
peduncle with every date of pollination to show the age of tomato until the first fruit were in maturity and the
skin changed to dark red color and ready to harvest at about 45 days after pollination, then the pollination was
stopped. Tomato fruits from 1-45 days were harvested after pollination to study fruit development. It was found
that skin color of fruit started turning to orange color at 31 days after pollination which is the beginning of the
ripe state for tomato KST-805F1 variety. Therefore, seed from 31-45 days after pollination were used for seed
test of quality and quantity in laboratory. The result shows that the optimum of physiological maturity for
tomato harvesting was 44 days after pollination. Due to high germination (97%) and cumulative dry weight of
1,000 seeds, the highest was 0.850 g¢., the color of fruit was changed to red color with L value is 34.60, a* value
is 23.75 and b* value is 12.93 respectively.

Keywords: physiological maturity, seed development, tomato seed, seed quality
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AU

Uz (Lycopersicon esculentum Mill.) ﬁﬁluﬁwLﬁmuuﬁuﬁﬁwqqﬁixﬁummqq 2,000-3,000 1T b1llo
hwzia lumsmeunievemivenisnld wagiSunszarslufuavewsnnans uaveninunielasnisdreiuguves
ymdufsunsluaianoulsy ad1ans (Shinohara, 1989) utlawmadulugdaluiianaudies (self-pollination crop)
Tneddnsinsuaudilosiosay 98 uazlionsiniswantiuiasay 2-5 (Plankunmonthon, 2020) N15La3QLAUTRYRINEIYE
wenvudu 3 dnvaz Ao Luunengen (indeterminate type) Ao dda1duasynisdiugeniaznonsenlanasnlialily
anmwIndoniinzauiuifmandsldui wwuimensen (semi-determinate type) fn1sia3amisddiugeuszanu
150 lwufluns tazuuuluvengen (determinate type) a1duarUsznounigdananlatsyoniazdonona1ut1gln
HANANLSD maqagu mamﬁmmuauumimﬂ (perfect flower) wavdnauuuLues (berry) (Nikornpun, 2011,
Plakunmonthon, 2020)

amwmmﬂﬁw«mzawiamﬁw%zytﬁuimawzL%mﬁimaﬁ"ﬂﬂagﬂuﬂmqquﬁ 20-30 2aALwalTea uay
Qe fflunzausenishiana fe 15-20 ssmwaiealunainanafiu wazyas 25-30 ssmwadealunainatsiu n1s
UamJ Jewmalulszimelneazugnlunaunmamie uaznanziusenidsanie Tasazisuugnlugguseninaien
wouaAufstueney wazlugguunseninadioungadnieudsine esnflgumgliinzausonisiaiydulaves
uzWelne (Sitathani, 2002)

U LsuammﬂLUuwmmwmaumumu%aﬂaﬂ \osanguilaaludlagduiuinldlaifesquain uaziden
suﬂswmummsLwaasum‘wrmmmm muuwmammaLﬂumqLaaﬂsuaqmﬁiﬂﬂium'imummimaasumwimaumkua
wmn$ulsenusaanuaziisssuindusdnfusiaiuomsiietssguan dsdunzidomaiiansemsddnyiidu
Usglovtisesnsne Tiniudge uailanslalafiudaduasiuouyadassivasvrasanuys thgsimssanazlosiy
15alel (Modnok et al., 2021) nAaaudidina i liusidewaldsuanuionwasivinnnnnudenisvesuilan
Lﬁ'uaa&fu Lﬁammﬁaamﬂﬁuaﬁu Luﬁmﬁuﬁ‘u%%mﬁﬁdLﬂuﬂﬁ)ﬁ“faﬁﬁﬁmmﬂLﬁaqmﬂLmﬁmﬂ’uﬁlﬂuﬂﬁaﬁumuﬁﬁwﬁm
Iuﬂw3ﬂ’1wumﬂﬁuwml,l,a $AMNMYDINANAR LazludnWusTidaaninay mi‘mwwmmuwmuauimawawm
LNSE muumsmamuamwuﬁu wamﬂaﬂmamazumwmﬂzuL'UuasJNmﬂLuaaﬁnﬂmﬂimmmsaqaamwumﬂmu GR
Uinamsdieenudnriuguzidemavesussmalnglud 2565 fUimnanisdwenduddiuil 2 seanudasiuginnlng
Inefinisdaeenuindia 37,571.25 Alansu Anduyan 1.4 Wudwum (Office of agriculture regulation, 2022) lnglu
ﬂizmumﬁwﬁmLuﬁmﬁ’uéwL%wwiqﬂNauﬁ?uﬁmﬁﬂﬁaﬁmmmwmmLmﬁmﬁ’uﬁj%l’qLﬁmﬁnﬂmiazauﬂ?mmm‘immﬁmeﬂu
Lufﬁmﬁﬁﬂﬁm%ﬁuéﬁﬁwﬂ’mﬁaLLaSLUaiﬁz‘juﬁmﬁmaﬂqdﬁqm (Tetteh, 2018) wagnstiuifeamaniugluszorgnun
MEsTIMeiinasenunMYedLAniuduazN TNV LUan (Kwankaew, 2016) %nmﬁmﬁuﬁ:ﬁmwiawﬁm, anenug,
ANNUINADY, S’Juiﬂﬁdm'ﬁLﬁ]‘%zylﬁuimmﬁ%ﬁmaaiamiqﬂLm'mqa%ﬁmznﬁt,mmiwﬁ’uaaﬂlﬂ Immuﬁmﬁ’uiﬁﬁswzqmm
mqa%“ﬁwmLﬁumﬁmﬁ’uﬁ:ﬁﬁﬁwﬂ’ﬂLLﬁdLLaxmwmaﬂﬁqqﬁqm uamwm’fﬁuﬂumﬁmﬁﬁmmLLGﬁqLLiaqaqm (Siri, 2009)
é’faﬁguﬂ'ﬁﬁﬂwﬂuﬂ%gﬁﬁﬁﬁ’mqﬂssadﬂ‘LﬁamiwxqﬂLLfi'vma?ﬁw&nﬁmmzaﬂumﬁlﬁuLﬁﬁlqLuﬁmﬁuﬁ:mvﬁamﬂgﬂwama
Tngjanewus ksT-805 il elvilsudniusuzidomafidnunimuaglinandnganszdaius ifozdwalvifiviing
wigAulelais Winandngs Tanuaiiaue numusieanmuindensnsnissondinlunlamangsninudanaly
(Department of agriculture, 2021)

ABN1sAnEN

aunanosildusifomemeniug KST-805F iuaneiudud warldusdomameniug KST-805M Humeituguio
nsvaaes i ulasmdnuiniug u3ev anulnwdeiug (Ineuaud) 919 Jaiaayu seninadousuiau 2564 -
flunmu 2565 tnelgnuzdomaaeiugnensuaeiugudiduna 7 Ju Lﬁaé’umLG‘E‘]amﬂa’]aﬁuiLLﬂLsﬁwﬁiwzmaumai
T lnunsuiiiduananeiu wioldthevundn LS?JEJ“LJ’e.JJuﬁINﬂ:uLﬂﬁiaﬂ“uu‘l’jﬂEJ%E]E‘\JIﬂfgf'Uﬁ’]‘um’aﬂﬂﬁdﬂ?iﬂﬁﬂLﬂﬂngﬂﬂ%ﬂiuLLﬁi
aziu VT’m’]iB\I?IiJLﬂﬁi‘\]uﬂi%ﬁdNaﬁlﬁ%UﬂﬁiwawiuiluLL§HEjﬂLLdLﬁuﬁW%@Mﬁﬁ]%LﬁULﬁﬁJ’l ﬁama‘ﬁ'ﬁm&; 45 JURAINITHAN
1&g (Day after pollination : DAP)

MIFNWITZEZANLAVNSES TINE VD LUaATLS v‘iﬂmilﬁaﬂmamﬁamﬂﬁﬁmq 31-45 Sundsmsuaunas suiy
swzﬁmmmﬁwLuﬁmﬁ’uﬂﬂi’mmmwlﬁ TaenhluSnananadein3os Colorimeter antnhludausnudnesnainua
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wiinwdnld 1 Au dwedeludraiiiazerauduudalumnuaaliuiadunat 3 fu Ssausahwdalunegeunmnin
waaiug Tunisinrunimvesuiaiiugvinisiivdeya minwisudaiug Wesidudanusen anudilunissen di
nsinnuudalsveudaiugldisn1si39e1y (Accelerated aging test) WAIIHANITNAABILITIBITUHARIUNY VD
(International Seed Testing Association [ISTA], 2019; Chinnasaen et al., 2018)

% o P <

Yninwite 1,000 wan

a

Tnenudaluausiuam 4 §19a¢ 1,000 wia lugruauaamgdil 130 ssmeadea Wunan 1 dalus aandu
13’1Luﬁmm%’qLﬁamﬁmﬁqasamadmﬁm (ISTA, 1999; Wattanakulapakin, 2018)
N1SNAGBUAINIDNLALAIUTIIUNITIBNVDANEANUS

135wz TP (Top paper) LLazmmﬂssLﬁuLuﬁmﬁ’uiﬁqaﬂLfluﬁuﬂa”ﬂmL"?Mﬂ’ﬁuuiﬂ (First count) 7 5
waztiuTugaving (Final count) # 14 Fundsnising duanudalunmssenBuiududiui 5 auieiudl 16 ndamsmne
MNFATATLI

easen (%) (Srnusund1uniiisen) 100
SnnuEaiinng

NuuAuNa1UnANenluLsiayiu

3
AMIIluNIsen -
(Au/7) unIuNaunaunfeenluliaz Ju

ANSANEINAUINISHALASHVDINE
Qm’haﬂummLﬁﬂLLasaﬁuﬁwaumaiLﬁaLLamﬁqmqmaamamL%mﬂ nasn1sraunastunn g JuIuHanzamegn
LL‘iﬂﬁlNﬁ‘uaﬂLLﬁﬁ]uﬁﬁLLmW%auﬁﬁ]”LﬁULﬁlﬁl’JﬁaﬁmEJ 45 TURRINAULNEAT mﬂﬁ"’uﬁmauu%mﬂﬁﬁma 31-45 JUNEINIg
naunas w1 iadnaiifinsdsunadlundazTu Luaqmmﬂuiv vmLsuumiammLLavLiuLﬂaﬂuamammawmmuaau a
uns wardunady Tneldindesindna colorimeter Fsazuansan L a* uae b* §ail
A1 L 1Jusilinmnuadng den 0 Aeden fia 100 Aedvn
a1 a* Wudueadieanduuin (+) wazdidendlienduau O
i b* Wudmdewdlodnduuan (+) wagdihGuiidduay O
N1SNAFBUANNLTILTIVBUNAANUGAI8ITN3139878 (Accelerated aging test)
naaoulnsudaiuslalugeiudniliuruiudinssdesanainiiussguiuiaing 100 faddns oy
seiushnigeinfivewdnud dnnsusussylfain anduiluevludmusuonmgiifl 43 osmwaidea arwdudusing
100 Wesidud (Juszeziian 72 %’aim wé’nmﬂﬁgu?jqﬁwLuﬁmﬁuﬁ:mwmaaumwmaﬂLLazmmﬁﬂumﬁqaﬂ (ISTA, 1999,
Srikhamwong, et al., 2017)

Nan1sANWILaz Il

mﬂmﬁﬁﬂmﬂ’wmmﬂmzmﬁqﬂLm"vma%%&nﬁﬁmam'aﬂ%mmuazqmmwmaqmﬁmﬁuﬁ:mL%almﬂqﬂwama
Tuigy ‘W‘wamL%mﬂﬁmam&nwmwaﬁmmsaLﬁu”lﬁs{'fml,ﬁ]u@?m,lﬁiwaﬁmq 8 JUMAINISNALNAT WaTTEIBTUIALRNTY
ashwial,ﬁawuﬁqwaﬁﬁmq 35 TUNRINITHANLNEAT wﬁqmﬂﬁgumﬂmﬂmadwaL’?Mﬂnﬁiﬂﬂuﬁdwaﬁﬁawq 45 TURRINIT
NELLNES TuﬁauﬁmmmamLS'?Jamm%uﬁmit,ﬂ?{sJuLLUmmﬂ%l,%ml.ﬂuﬁumﬁgqLwiwa‘ﬁﬁmq 35 TUNSIHAUNET Uaggnun
Lﬁuﬁﬂum?{ﬂmﬂuﬁumLsﬁuﬁmq 45 Fundamswaangs (Fisure 1) wazdnnelunaasuandvradudinada
(Figure 2) Imawam%mﬁﬁﬁmq 42-45 FUNFINIINANLNAT LﬂU‘iz&quﬂLLriﬁmmzamiamiLﬁULﬁmmﬁﬂﬁuﬁ: losan
swzqﬂLLrimaa%imna'&Naviamsﬁ@umﬁmmwaﬁLU?{&JumﬂﬁL;ﬁmLfluﬁum suderadensimuaveudnandun
LU?{ﬂuLﬂuﬁﬁwmaL#’I@JS’?@LLamﬁdmsqmmmamﬁﬂﬁuﬁ (Kwankaew at el, 2016) Ineiflotndnaseiades colorimeter
WUIIAIAINAINSAT L Wi 37.58, 36.35, 34.60 A1 a* WinAu 22.43, 24.05, 23.75, 20.98 wazilaA1 b* windu 13.38,
12.88, 12.93, 11.45 suansu (Figure 3C)
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Iudaumﬁm}mﬁﬂLLﬁqLuﬁmﬁuﬁ: wuin dwinuds 1,000 Wwée Lﬁwﬁmammaqaé’uﬁ’uﬁﬂﬁaaﬁu’qLwiﬁmﬁg 31
TUNRINTHAULNET LLazWUﬁmmﬁWﬁ’mLﬁdLuﬁmgqqmﬁa 0.85 1511/1,000 L&A Tuwaﬁﬁmq 42 Ju uay 44 Junaanig
NAULAES ?faﬂ%mwfmﬂ’mt,ﬁﬂwdadLLsﬂLuﬁmﬂ’uiwﬁﬁmﬁ’ﬂﬁamt.aslu'mﬁmaLﬁmmmmmwsLaaﬂumiaxam
mimmﬁmﬂumﬁmé’ﬂmﬁmwaLﬁuu'%IaﬂwaTuLuﬁmﬁqﬁmuwmLé’ﬂLﬂﬁaﬂﬁuLzuﬁffmNﬁw‘fﬂﬁmm%yumaiumﬁmzLW&J
aanlé’dwum%waiﬁﬁmﬁﬂLLﬁ’wadLuﬁmﬁ’uﬁfﬁﬂfwwﬁﬂﬁaﬁ (Muangtung, 2008)

myinnunnresuiniuglaen snadeuaIientaALTIluNTIeN Wudwﬁm&g 44 JUnaInNSNaNLnasIA
Wosidudainueen 97 Wesidud ﬁnqﬁﬂd%uﬁmﬁﬁmq 42 Yundsmsuaunas fiosifusainusen 96 Wesius
(Figure 3A) M3inanuialunissenveaudniugnud waaiusiiony 42 Jundsnisnaunasianuislunissend
11.04 #u/Su wazitony aa Sufirruidlumssenegil 10.67 #u/tu (Figure 38) Tnswidnanunsnsenldiusiilany 31 u
NHINSHALLAEAT waﬁmmqaﬂLLazmmL%’Jiumiqaﬂﬁ’wﬁﬁm%aLﬁaé’qmmmmaqLuﬁﬂﬁﬁwuwwmaauwudwﬁﬂawu
A0nAABINY %Lﬁulm”duuﬁmﬁmq 31-34 fundsnswaunasiivuiadeudiudnuazwinuisdldauysal iesidud
Anusenuazailunmsseniiioialesnanmsazaueminglumdnlifismedenaliudaiugliannsald
Wa”dmuﬁlﬁuazauagﬂuminamﬁuﬁuﬂé’ﬂﬁ (Sriboonthai, 2016) ﬁaﬁum%ﬁuiﬁﬁwquLm'mqa?ﬁwmﬂgumﬁm
ﬁ]zﬁaqﬁﬁmﬁmtﬁqqdqm LLazLﬂuLuﬁmﬁﬁLU@%Lsﬁuﬁmmqaﬂqq (Siri, 2009) ﬁﬂﬁgnmmsmﬁﬁﬂmammwLLasmmes‘mem
youudanugliliuu (Sripichitt, 2001)
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Wosidudainusenuwazanusiluniseenanasneudnaunn Lﬁadmﬂmimmqﬁqmmﬁ 43 garnavliudniu
ﬂmﬂ’]‘wLLa%ﬂ’ﬂiJLLS?NLL‘ida(ﬂaQWm‘igEJSL’Ja’]miLiIGE]’]E!ﬁU”IU%U (Siri et al., 2008) Imam%ﬁ’uﬁfﬁmq 42 u ez 44 U i
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A15990 Luﬁmﬁ’uﬁ:ﬁm&; 42 Yundensnaings danuisluniseenanasann 11.04 wag 10.67 du/du wiawies 9.34
Au/3u waz 9.80 Au/Iu mwadu (Figure 3B) NamimaammﬁﬁlﬁiwLmﬁmﬁuﬁﬁqﬂLLriwma’?ﬁwmLﬁaﬁwmiwmaau
ANL9DN LLazmmL%f[,umidaﬂﬁ?wé’nmﬂmﬁLs'nmﬁgLL%’J windiaunsasen wazdanuslunisenluseduiimidosan
WARSANULT LS %Wi’mmﬂLuﬁmﬁé’qlﬂqmmﬁLﬁamumitﬁamquﬁa wiafianusens Sanuilunisienansannnii
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Figure 1 Physiological maturity of tomato from 1-45 days after pollination (out side).

Figure 2 Physiological maturity of tomato from 1-45 days after pollination (in side).
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(B) line graft of fruit skin color test (C)
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fin ¢ pH szuulsadou a1 EC uazthutindnan Tnsaunisanunsaneinsaimsavaslumsviludnisauedoldgniosios
a¥ 80, 89 uaw 77 muady daluggiou dadefifinadenisasanlumsnlunea Ao euduoiniauazen pH lutle
aunsannsonensalligniesiesar 70 agulddinsuiuan pH (5.5-7.0) nslianutuennadivnzay (63-74%)
wagnsaanshideadlugae 1 FUnvineunisifiuien Twannsazaslumsnlufnadalé
Aday: nsavauluesn n3ulda wsalda Aad lalasinind

Abstract

Leaf vegetables can accumulate nitrate. Too much nitrate consumption is harmful to human. The
objective of this research is to study nitrate accumulation in three salad vegetable varieties; green oak, red oak
and cos, in hydroponic farms under close and open systems during winter and summer. Solution fertilizer
factors; electrical conductivity (EC), pH and nitrate concentration in fertilizer were examined and weather
condition factors; temperature, humidity and light intensity were recorded. The result shows that 36-day cos
had a highest nitrate accumulation of 2,342.6 mg/kg FW under close system in summer and red oak and green
oak in open system in summer (1,985.6 and 1,879.0 mg/kg FW, respectively). Factors affecting nitrate
accumulation in vegetables were analyzed by using stepwise regression analysis. In winter, the factors affecting
nitrate accumulation in green oak, red oak and cos were sample collecting date, age, pH, greenhouse system,
fresh weight and EC value. The stepwise equations were able to predict nitrate accumulation in green oak, red
oak, and cos correctly 80, 89 and 77%, respectively. In summer, the factors affecting nitrate accumulation in
green oak are humidity and pH value. The equations can predict as correctly as 70%. In conclusion, adjustment
of pH (5.5-7.0), humidity (63-74%), and decrease of adding fertilizer on a-week pre-harvesting period could
reduce nitrate accumulation in vegetables.

Keywords: nitrate accumulation, green oak, red oak, cos, hydroponics
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AU

i \iedmsuazth Juundsazanveshunsnlaganlng dnlaevluldusuialuesm 300-940 me/s veamiae
vilaamedu dnaadlunsm 1-2 mg/kg Tagthwiin LmeulumemewuimmﬂmiUuLUauLLavmwwmmﬂwLﬂmmm
Laﬁmwismwmﬁm‘uswmmauququwad (Walker, 1990; Santamaria, 2006) mﬂmwiumﬁmmwﬂiumnq‘[iﬂ
azfAueinini 1eide axfusenlna wazuenini geeglugas 300-900 me/g (Harrison, 2004) FennninArseiuiseusuls
#ou (Acceptable Daily Intake, ADD @soglusiag 100-700 me/g ﬁ?%%lUﬁgﬁﬁjéﬂﬂﬂ’ﬂ 60 kg Bnifuuvasazauvaslunm
wazuywguslnalwmsvaindniduuIunageds 729%-94% (Walker, 1990) Tnesiluluwmsnlafianudufivesdmin
wasudululasilusenie FaazannsaiufAzendu amines wag amides ayliiansusznau N-nitroso compound
Lﬁl‘uﬂﬁﬂuLgENIUﬂ”IiLﬁG]IiﬂLﬁvaﬂu’lﬁl’]ﬂﬂ’]‘iﬂﬂgﬁﬂ’liﬂW%M‘laiaﬁu (Tonacchera et al., 2004) wazgevinliiinlsa
Methaemoglobinaemia ‘lldwﬂﬂu’a’lﬂ’]iﬁnL‘ZJEJ’JLumﬁﬂﬂﬂT?UWIE]E]ﬂ“UL"\m (Vermeer et al., 1998) dnluamisaiilumsm
azauvl,mqqmﬂmw 5,000 mg/kg (Feng, 2006) LmamdiiﬂmumﬂmfluwmaﬂuwaumaﬁU"Lumewmmiuﬂmuu
Aout196 ﬂ%mmﬁLﬁuﬁﬂuwwéﬁﬁguLﬁ&l%’?mﬁguagfﬁ 330 mg/kg V89UMINg 9N (European Union Scientific
Panel, 2008)

{Jﬁ]ﬁ;ﬁumiﬂqﬂﬁﬂﬁu ﬁﬁdﬂ?‘iﬂ@]ﬂiuau wazn1sUgnlsau Lﬁmmﬂmﬁmﬁ'ammmﬁuﬁLﬂuﬂ;mul,ﬁaqmm%u
ﬁuﬁmnwwﬂqﬂﬁwﬁuﬁaﬁaﬁ m‘aﬂqﬂﬁﬂvl,i"ﬁuﬁdlﬁummauiﬁ]mﬂ%uiumsqmw,ﬁm 9INN13ANYIYBS Phupaibul et
al. (2009) Wuiﬂc?ha&J'NﬁﬂmwauﬁejmmﬂﬁmmamLLazﬁiz‘uum'iﬂqﬂﬁﬂﬁmﬂﬁmﬁu k) miﬂgﬂﬁmmuﬁ%ﬁu nsugn
finUasnasfiv MsUgnindnetedunis uaznsugninliau silvdlumsmenddludnfiuandnsiy Jarsaing (2012)
wuininadn (Green oak) Mgnluszuul3auiilumsmandnstiesnindnadaiugnlufusinsviadiu suiseves Phasuk et
al. (2019) wuan LSmiﬁﬂﬁmsazaulul,mﬂuﬂ%mmﬁgjﬂé’ﬁq 162.3 g/kg %ﬁqmﬁmaa n3uldm Unimesion LavisnAesa
lun151gnsE Uy Dynamic Root Floating Technique (DRFT) 5 damindanisinsoyuta i luilagusimsvimis
lelastniindesruulsadounuudn wazszuulsadeudanarowds 1319380 Nutrient film technique (NFT) wa
DRFT &slssuninuflenlutszmalnadusnauinn
Imaﬁ'ﬂﬂ ﬁﬂjﬁﬂﬁasaﬂwmw %Jmaeﬂumju Brassicaceae (rocket, radish, mustard), Chenopodiaceae (beetroot, swiss
chard, spinach), Amarantaceae, Asteraceae (lettuce) Wy Apiaceae (celery, parsley) n1sazauusuialuinsnd
Lmﬂ&mﬁwﬁuagﬁ’u sunsvesoulesl nitrate reductase Tuiiwdnuazsinferuanunsalunisnedulunm wazuuds
Tugfudi (Maynard & Barker, 1979) finn3uléa 1sal8auazaeadnoglunay lettuce dauduinlufifinsazanlumsm ns
‘UijjﬂﬁﬂLLUUI@I@?IW‘Q?]E‘?V]’Nﬂ’]iﬁl’]ﬁ’juisl’ljﬂqﬂlmﬁaga’lBadiuﬁé’lﬁ’wﬁﬂd’mﬁLLﬁﬂﬁi’Nﬁ’uLﬁ@‘U@JﬂﬁTﬂiuizﬁJzﬁLLGmG]'NﬁJug?QLLGi
fudoullauisuindiansafiuiesls wuuiidL’%auLLasamazmsﬂgﬂﬁwmﬁmﬁu slusiniudin (vegetable
variety) fiuananeiu envdmasensazanlunmiiwanaaiudieg ﬁy’qﬁmq;:J%ﬁﬂﬁ“jnau%ﬁﬂmﬂ%mmlumswﬁazazﬂ.uﬂm
nssgivlavesiniivgnlelasinindaunseisfernamaiuiegiuilan Tnslawzegredsluinadndaduinluid
nsazvaulumsmas LﬁaLﬂu%'a;ﬂaﬁm%’umﬂﬁﬂ&JLLaxmimmuamasﬁmmzammmiﬂqﬂﬁﬂLwiamﬁm wazLiiua
Uaeasdensemnsdiuslaanely

vN1sAnEN

n1sUaniingdn

wandnn3uldA (Letuca sativa var. crispa L) 13918a (Letuca sativa var. crispa L.) wazmod (Letuca sativa
var. longifolla) siiafildndeuludauuuiiiendiu Qﬂﬁm%wwua”aﬂqﬂiﬂidL‘%au'ﬂmLLazTinSauLﬂmiuq@jmunc??uwilﬁau
FuaAY 2561 DaUNTIAY 2562 L.Lazq@j%’aué?mwiLﬁauﬁmﬂuﬁﬁmmau 2562 'vxh'i‘uﬁuqam'iwulaiﬁmﬂ%mﬁﬁﬁmﬁmgﬁ%
mauadl Wsuguszneumsinlelasindnd duagsfiar duneiiles Ymiavays dlsuseusuuidalds fsyuusne DRFT
LarsEUUSIe NFT idnsansaniswunaen daursulsadouda o a1vnivimnssuineasuazinalulad aae
NYATANEATLAZNSNEINTTIINYIA WnIngrdemaluladsvusranziueen a.unNse 8.A35191 2.98U75 dn1sUgnaae
SYUUSIe NFT #ifinnsfinmansriunyenuasiinaussunseiniranslulsadou lulsadeuda snisinswdndn owdn
ﬁmammsﬁﬁﬁiuLf‘lunmmqﬁﬂ 7-10 Tudegngluugnlusiessuu NFT LLam?uiﬁﬂﬂ‘lj”]Lﬂﬁ (A uag B) lnudian EC
Uszana 1.0-1.8 mS/cm? Wunassanas 6 dUanni (engiin 42-46 ) dalulsadeuda Wemnzwdaiduszozinan
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1-2 dUnvi Fededunddnluugnlusiseyuiassuu DRFT Imaiﬁﬂmfﬂmﬁﬁﬂ'w EC Useanad 1.0-1.4 mS/cm? 1Hu
sgezian 2-3 dUant seundngluassneszuu DRFT 5?]?1‘%3&LLG]IL‘lcjui’lﬂﬁﬁ‘i%&lzﬁ’lwquuuﬁﬂﬁu Iﬁﬂaﬁ EC Uszunad
1.4-1.8 mS/cm? 8nUszune 2 dUmu mmfuﬁw"l,ﬂiwl,wwﬂqﬂiuiwv NFT luaesdunsigaring
ASLASIUADYN

Fadrufuarsin thietainfidaiminugluaeihauazsoinastingu 3 ads dudenseany udanh
fognsluauliusi ﬁqmmﬁ 70 °C w1y 48 Falus Mntuhfeganduiiewimdnuds uduafegraindreaies
U nsesruAsLNSwLn 1.4 mm mntuhdnfiuaudluildlunsiessimusinalumsn Tnennsafndaeteiniiun
0.2 ¢ §athndu 20 ml $1uau 8 1 wEdeAsenEn finugisou 180 rpm a1 1 F9lue thansazanefiatalgly
Humissendostumisfinnusaseu 4,000 rpm van 20 Wi $1u9u 2 seu wihdlaudinsedailunm
(Phimsirikul, 2004)
A5IATITHADES

neszdsaeesasiausunadeauluasn (Hanna Instrument, USA) Tneviinisinsisilumsvludegng
lngnaansanndieg1e 10 ml 993U 8 §1 1A 1EsiaReAs e TaUSI S oeuluasy (Hanna, USA) viinisiiigufy
asazateunsgIulumsmaududy 10, 100 wag 1,000 me/L nounismusunalwasnluaisadndiogng nantiu
mmndsaunsazadluasvluin@i@ne (Phupaibul et al., 2009)
nsAATIvidaya

Wisuileurnsavaueshunsviluinadavia 3 «ia wazAuENusYestademnee Toun A1 EC pH wazan
lunsnluihle gamgiveseina anutuvessina uageuduuas lugiadrvesn 34 $u lussesdgnassduani
nounaiuiies drgauunuazggiou wilulsadeulauadlsudoudanaruds Tagldnstinsghanuunndisues
ALRAEN19adAaI8 One-Way ANOVA uay Tukey HSD test 91nTUswnsy SPSS fisedutiodfnydosas 95 (P < 0.05)
Lazdinneisuusdasslummensalanznsugnaslumsniiazasiludin Tagldnisiiasiesi Stepwise Regression Tu
TUsunsu SPSS fisvsutiuddaySesas 95 (P < 0.05)

NANTSANEILAZIVTAL

nmssgyiulanaznisazanlunsnludnaannsulda 1saldn wazAas

PNWANITNAADY (Table 1) WuHnNTUldA Lifﬂi@ﬂ LLavﬂaaiuisqLiauﬂmmqwumuamam 35, 39 Ua 42
auuumuﬂamvl,ml,mnmdﬂumqaam (ANOVA, P<0.05) LLmLuaum&Jmﬂ 46 U muuﬂwﬂmmmumummmu (nsu 18a
78.8 ¢, L3AloA 64.2 g WazADd 139.1 g) smmemmﬂﬁqmmmmmmngmuimLuamwﬂumqm 357U (13.2, 19.7 way
21.2 ¢ M) Tnednaealsbminasnnninsalsauazniulsn dunsavaulussvilusalSadageianiuenedn 39
Fuoeil 1,075.2 me/kg FW waziilelduanadluiufiongdn 39 $u wuinsaldaazanlunsniosasesnadiduddty (952.6
waz 864.1 mg/kg FW mudsy, Table 1, P<0.05) Tmaamwﬁwﬂﬂﬁm pH fishasuazen EC fianas wasanannsiide
auﬁamqﬁﬂ 39 Ju wudmedeyin 46 Ju avaulunsntosasesaiiivddty (930.3 me/kg FW, Table 1, P<0.05)
Iusumzﬁ'ﬁﬂﬂ’?uié”ﬂﬁmﬁazauiumeﬁu%ua&mﬁﬂ’aﬁﬁzy (1,144.70 me/ke FW, Table 1) Ssanaduiussuiminvesns
uldafifintudae (Table 1, P<0.05) msannisliiloluiufiongiin 39 $u (1 dUaninouduien) deisaladidmin 39-
41 ¢ wazaoaivin 46-55 ¢ eravhlriAn EC LLaSﬂ'ﬂuLmiﬂuﬁﬂﬂaammasmé’uﬁ’uﬁﬁ’u uadwannsazaulunIvly
isaldruavmeaatldlutiafuien
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Table 1 Weight and nitrate accumulation in three vegetables and environmental factors under close system of

greenhouse in winter

Day
Parameter
35 39 42 46

Fresh weight (g§)  Green oak 13.18+4.20° 38.77+18.09° 30.09+8.23° 78.81+38.39"

Red oak 19.65+7.33° 40.523+14.13®  39.15+15.95% 64.16+24.64°

Cos 21.2349.67° 55.00+41.84° 46.22+31.54° 139.08+26.69"
Nitrate Green oak  669.89+80.43" 686.92+67.75°  834.45+52.27°  1144.70+96.33°
accumulation Red oak 904.80+54.96™  1075.21+76.35°  952.57+59.69°  864.08+27.72°
(mg/kg FW) Cos 751.50+64.33° 798.72+34.96°  1323.23+61.89°  930.30+50.07°
EC (mS/cm?) 1.37+0.00° 1.44+0.01° 0.37+0.01° 0.200.00°
pH 6.31+0.08° 6.07+0.06™ 5.95+0.15° 5.67+0.09°
Nitrate (mg/L) 64.17+5.44° 64.23+3.35° 11.70+1.51° 2.85+0.71°

a-d represents significant difference using statistical analysis with One-Way ANOVA and post-hoc Tukey HSD test
at significant level of 95% when comparing among four vegetable ages (35, 39, 42 and 46 days)

fnadavanuvialulsadoudatasgguumiinmasiydulaluga 40 & 51 %u Taefdhwindnandifiutuegis
fitfuddy (Table 2, P<0.05) Tutsonginitlndidesiu dnnduldafivgnlulsaieudia (46 Tu, 78.8 ¢) fiudnannnd
ﬁﬂﬂ%ﬂ%ﬂﬁﬂaﬂiu‘[iﬁaulﬂm (47 4, 31.9 ¢) lurhueufeInuNnLTALEA I’iaﬁau% 46 U, 64.2 ¢ uazlsasoula 47
14, 25.0 9) wazmed (Ise3euln 46 Ju, 139.1 ¢ uaglsusewda 47 14, 34.9 o) ‘muawLuanmmﬂamawmmmmu
asavansUgndsenaiinadenisaiydulauaznisay aulumsnuesinadaisausila wenaniNansIAs RN sEzaY
luLmﬂumﬂaamwammmm“luisaLsauLﬂmmnqmmn wundinsas au"l,um'i'wmeuamwuaammmaawmﬂmmu
(Table 2)

Table 2 Weight and nitrate accumulation in three vegetables and environmental factors in open system of

greenhouse in winter

Day
Parameter
40 a4 a7 51

Fresh weight  Green oak 12.83+2.74° 23.38+4.19° 31.93+6.07° 44.96+8.89°
(9 Red oak 10.63+4.18° 21.47+5.71% 24.98+9.40™ 35.07+10.57¢

Cos 13.42+4.26° 23.20+9.02%° 34.89+5.90" 40.62+10.35°
Nitrate Green oak  624.93+16.68°  687.35+53.93°  1094.48+88.25°  1081.40+83.64°
accumulation  Red oak 750.13+20.26°  1006.32+58.55°  1082.88+85.65°  1295.61+63.10°
(mg/kg FW) Cos 806.26+22.48%  990.13+115.64° 1020.25+35.61° 1199.24+101.41°
EC (mS/cm?) 1.63+0.00° 1.54+0.00° 1.35+0.00° 1.32+0.00°
pH 6.53+0.04° 6.80+0.05" 7.04+0.03° 7.19+0.04°
Nitrate (mg/L) 145.00+7.81° 112.33+2.52°  73.00+14.62° 79.93+20.00°°

a-c represents significant difference using statistical analysis with One-Way ANOVA and post-hoc Tukey HSD test
at significant level of 95% when comparing among four vegetable ages (40, 44, 47 and 51 days)

ﬁﬂaﬁmﬁgﬁmmﬁdﬂmﬁau’ﬂm‘daaqm%@uﬁﬁmﬁfﬂamﬁLﬁuﬁmﬁamaﬁﬂmﬂ%uaﬁmﬁﬁ’ﬂﬁ'lﬁ’m (P<0.05) HnAgal
ﬁmuﬂammmmm 148.4 ¢ sesasduniulda (76.3 ¢) uavisaldn (42.8 g) muamwmﬂwﬂ 43 U wmawﬂiﬂamm
ﬂumsﬂaﬂiuimLiauﬂmmqumﬂmmuﬂwﬂammwﬂmmmum (n3uldm 30.1 g, saldn 392 g uawADd 46.2 g i
91gWn 42 au Table 1) ua&m’m’mﬂaﬂ‘Lusmqmau (nFuldp 76.3 ¢, 15Al8A 42.8 ¢ uazAod 148.4 g mmam 43 Ju,
Table 3) muawLummﬂamavLmaaummamﬂma omanuanssiuluassggnia wenniisamuinailuwsnly

v
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ihijsveslsadoulintasggdou (104.7-125.3 me/L, Table 3) fAnwnnnintasggnum (2.9-64.2 me/L, Table 1) G879
dwalinsazanlumsvludnadaisausiialutaggousnmidagguunidleioudisuiiteginlndidestu (a2
43 u) myazaniluasviludnadavsanueiin (n3ulda 1selda waaes) flenggin 42 $u Frsnguuniuazetgdn 43 Yutas
an3ou meaiugnlutisggiouiinisazanlumsm (2,121.8-2,32.6 mg/kg FW, Table 3) innfignuazannnindnisalsn
wagn3ulen (1,550.7-1,863.5 way 1,314.1-1,778.3 mg/kg FW 1116y, Table 3)

Table 3 Weight and nitrate accumulation in three vegetables and environmental factors under close system of
greenhouse in summer

Day
Parameter
33 36 40 43

Fresh weight Green oak 50.12+8.78° 62.28+18.03% 60.89+25.32%° 76.30+14.16"
(9 Red oak 32.94+7.18° 47.89+7.93° 60.04+10.21¢ 42.75+8.98%

Cos 70.85+9.01° 84.05+21.89%° 110.08+28.02° 148.43+18.03¢
Nitrate Green oak  1553.59+137.77°  1494.59+175.74*°  1778.34+212.42°  1314.14+82.67°
accumulation  Red oak  1738.07+214.92®°  1863.50+82.57" 1550.69+149.02°  1700.12+194.10%°
(mg/kg FW) Cos 2219.64+80.75°  2342.63+187.55°  2240.46+172.86°°  2121.83+64.90°
EC (mS/cm?) 1.36+0.01° 1.06+0.01° 1.29+0.00° 1.30+0.00°
pH 7.36+0.14 7.07+0.34 7.31+0.09 7.37+0.04
Nitrate (mg/L) 105.63+25.06 104.67+4.62 125.33+9.29 109.33+4.04

a-c represents significant difference using statistical analysis with One-Way ANOVA and post-hoc Tukey HSD test
at significant level of 95% when comparing among four vegetable ages (33, 36, 40 and 43 days)

fnadmaurialulsdoulntggiouiiminaniifistuiioonginuniuegieiitodidy (P<0.05) fnnaa
ﬁﬂfwmﬁﬂammﬂ‘ﬁ'qm 58.8 ¢ sesasnduniulda (37.2 ¢ wavisalda (30.9 g) AuaU Lﬁam’%amﬁauﬁﬂaé’mﬁﬂgﬂh
Tsudoudariengdou (Table 4) uaztnsgguum (Table 2) wunbwiindnanvesinadasanuvinfiongin 47 fu
IndlAgariu (Table 2 wag 4) Iﬂﬂﬁﬂﬂ@ﬁﬁﬁ?ﬂﬁﬂﬁﬂﬂ’]ﬂﬁ?jﬂ sosaunduniuldatazisaldn aud1du wiogelsiniu n1s
azanlunsvludniiugnirsgguunengin 5051 Julldfesndt (1,020.3-1,094.5 me/kg FW, Table 2) luggiou
(1,723.2-1,847.1 me/kg FW, Table 4)

Table 4 Weight and nitrate accumulation in three vegetables and environmental factors in open system of
greenhouse in summer

Day
Parameter
40 43 a7 50

Fresh weight ~ Green oak 10.31+3.95° 16.80+6.39° 30.05+9.46° 37.22+7.32°
(9 Red oak 19.40+7.35° 21.75+6.87° 26.37+3.86™ 30.90+4.53°

Cos 16.83+6.41° 27.61+9.96™ 41.85+11.61™ 58.84+15.13°
Nitrate Green oak  1879.04+238.93° 894.32+36.88" 1619.39+84.81° 1847.09+175.88°
accumulation  Red oak 1985.64+137.94° 977.56+38.50° 1296.63+108.41°  1800.50+99.48°
(mg/kg FW) Cos 1982.57+214.44° 571.18+27.06° 792.29+85.70° 1723.15+74.54°
EC (mS/cm?) 1.49+0.00° 1.50+0.00° 1.71+0.03° 1.68+0.00°
pH 6.27+0.02° 6.74+0.02° 6.53+0.01° 6.47+0.03
Nitrate (mg/L) 142.67+2.08> 114.00+3.61° 161.00+14.73¢ 132.33+5.03%

a-c represents significant difference using statistical analysis with One-Way ANOVA and post-hoc Tukey HSD test
at significant level of 95% when comparing among four vegetable ages (40, 43, 47 and 50 days)
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Tadeneaniazundedenisazaslunsnludnadaniulda salda uazraaluganuna

dlevimaifudeya EC pH uaglumsnluddelulsadoulindagguum (Figure 1a) wud1 Yasongin 33-39 fu
finsiideuazan EC agflutae 0.8-1.6 mS/cm? LLasLﬁaﬁwmiammﬂﬁﬂ&ﬂuﬁﬂmq 39 Ju wudne EC anatoglugig
0.2-0.5 mS/cm? (Figure 1a) Ssalumsvlutofuulduanaaduiuaingasengin 33-40 Ju derlunsnluinsog
Tut29 64.17-64.23 mg/L LLazLﬁaﬁwmsammﬂﬁﬂﬂuﬁﬂmq 39 Ju WU’i’lﬁi'}luLmﬁw‘Lufwﬂaammagﬂmm 2.85-11.70
me/L Yiatifien pH ogluga 5.5-7.0 luthaineny 33-47 $u (Figure 1a)

8 200 @ 8 200 b
E e Nl =
- ]
L 6 ...-.-...-‘._._.‘ﬁ-l....‘ 150 g %1 6 150 g
~ o | c bc E
§ 4 100 E| § 4 a ab 100 £
2) c c [ %) c
£ s | E @
S 2 50 8|32 50 N
L“ b a | k5
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[JFertilizer nitrate  em@umtEC i pH [_]Fertilizer nitrate  em@emEC el pH

Figure 1 Environmental factors in solution fertiliser; a) in close greenhouse, and b) in open greenhouse, during
winter (a-c represents significant difference using statistical analysis with One-Way ANOVA and post-hoc
Tukey HSD test at significant level of 95% when comparing among four vegetable ages, in close

greenhouse; 35, 39, 42 and 46 days, and in open-air greenhouse; 40, 44, 47 and 51 days)

IuiﬁdSauﬂmi’;quun"l,aiﬁmﬁammﬂﬁﬂ&JLLavﬁamawfwﬂ&J 1eiuA A EC oglutas 1.1-1.7 mS/cm? Anluwn
SVﬂUUWUEJE]EJs[.WU’N 73.0-145.0 mg/L wazdlan pH aglutig 6.3-7.3 (Flgure 1b) msasgLAvlauasnmsazaulunsvves
mmmmumuaaﬂum pH igs mmaawammﬁavmaﬁﬁmmmﬂumﬂwamaq (Jarsaing, 2012) vilsiA1 EC wage
1um'§ﬂumqaammme Feonaudululenin pH fige (6.3-7.3) o1avildannisazanesine s wﬂwmmms@muumau
avanlunsmiiinndudiusn fofusamamsannsavaslussnludnetarildlnenisusu pH Ianasagluyae 5.5-7.0
(Figure 1a) uitelse EC waalumsvluidegatu dmsunispadulupsluly
Hademeanizindeuazaniznisemarenisasanlumsuluinadaniulda salsn uazradluggiou

dovnafvteyaanmrmaiie 18ud £C pH warlunsvluiielulsaZouladaemgdou e 11.00 u.
(Figure 2a) wWu31 ¥ve1gdn 33-43 Tu dn1slideuasean EC agluyae 1.0-1.4 mS/cm? (Figure 2a, Table 3) {61 pH o8
Tuge 7.1-7.7 LLaxﬁﬁﬂuLmﬁﬂwfﬂﬂaaﬁﬂmhd 104.7-125.3 mg/L iflevhmsifiudeyaannnznisennia léun AT
91717 QNI kATAULTLLEY WU ¥I99188N 33-43 Tu ﬁmmm%ummﬂagﬂmm 33.0-50.0% (Figure 2b) 31
gaungilogluting 34.3-43.6 °C uwagienanuiduuasaglugig 8,800-34,167 lux
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Figure 2 Environmental factors; a) in solution fertiliser, and b) in air condition, in close greenhouse in summer
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Un (33 $u, Table 3) lofnrsuminindnaniilndifesty Wohnmaiudesaanmemaiide (Figure 3a) léun EC pH
warlunsnluhiglulsaFeuwdarisgaiou Tunan 8.00 u. wui 9asengin 40-50 u Snslieuazen EC oglurag
1.3-1.7 mS/cm?” (Figure 3a) A1 pH oglur1e 5.8-6.7 uazdialumsvlutioogludas 114.0-161.0 me/L uaziiiov
nafiudeyaaniazmnsennia (Figure 3b) wudh dase188n 40-50 Su fenauduoiniaeglutas 63.0-74.3% (Figure
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Figure 3 Environmental factors; a) in solution fertiliser, and b) in air condition, in open greenhouse in summer
(a-c represents significant difference using statistical analysis with One-Way ANOVA and post-hoc Tukey
HSD test at significant level of 95% when comparing among four vegetable ages in open-air greenhouse;
40, 43, 47 and 50 days)

Mnmslianeifulsdassiudafonaanzidewssnsemadsensavadlussvluinadnde stepwise
regression (Table 5) wuiilugguun Juflifiufogsiinsest (@ adilunn 3-4 T) uadensavaulunsvluniulsadi
Wity (Table 5, R=0.80) daudaseiifnadenisazanlumsvilusnldn fio o1edn e pH szuulsudou waze EC ng
p1gfinTiuInTu A1 pH figetu ssuulsaudouda uasen EC figeduiinaromsavaulunsvluisaldafiuindu (Table 5,
RZ—O 89) LLav{lﬂéT&JﬁﬁNaﬁiamiavaﬂumiﬂuﬂaa fio Tulfumedieliasedt dviinanuasan EC lngsvoginandiun
u dhmindnaniitosuasen EC fides vilhiAnnisavaulumsmiiiniu (Table 5, R*=0.77) \Hufitnauladn I‘uqmau
1uuﬂﬁmwmmiammamiawaﬂumﬂunsu‘[aﬂLLawLiﬂiaﬂlmamamuamﬂm usilupoanuirdianauduenauazan
oH fiflnasiensazanlumsnlunes Insrnuiuiitosauazen pH fitesas avvilhinnisavanluasvluneaiunniu
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(Table 5, R?=0.70) dstudnuwinimislunisannisazaulumsalunegluggfoufenafinanuiuleglutis 63-74%
(Figure 3b) wu Tngnsvunuen [Wusu

Table 5 Stepwise regression analysis of environmental factors affecting nitrate accumulation in vegetables in

close and open greenhouses

Nitrate accumulation (Y) Factors involved (X) Prediction Equation R?

In winter

Green oak Collecting datey, Y=411.2+(157.3X1) 0.80

Red oak Age 1, pH xo, Greenhouse Y=-1858.9+(32.4X1)+(292.7X2)- 0.89

s EC v4 (426.8X3)+(153.8X4)

Cos Collecting date ;, Fresh Y=895.5+(125.7X1)-(3.1X2)-(114.6X3) 0.77
weight y,, EC y5

In summer

Green oak No factor correlated - -

Red oak No factor correlated - -

Cos Humidity y;, pH x Y=10131.8-(55.4X1)-(784.6X2) 0.70

+; Positive correlation is significant at the 0.05 level (2-tailed), and -; Negative correlation is significant at the 0.05
level (2-tailed)

Conversa et al. (2021) la@nwinisanusunalumsnludnniaveu (Lactuca sativa %38 baby-leaf lettuce)
Tnsnsdanisnisugnlussuulelasindnd ot ssuunisugnuuutilg (ebb and flow) wagnishideusuaiinau
2.5 uay 3.5 ds/m luranguum ssuumsdgnuuuiilvauaznslie 3.5 ds/m dwaliannisazaulumsvluinlng
lsidwmansgnusienanan Snvisdafinmnin 1wy & twiin aaelsfiad ualsfiuos Iniiud uasiiuoaiinaudae nsazani
fevasiioraieatunalnnisnouaussesiivrionnuiaisaininde (Salt stress) Fainmapadulumsmnioudulossu
Su 1y Aaglsd (V) Tuarsemslddosas gungififiutulurimgfourilfgapdenisnuaunisgadslunm uay
indevszgluansomnsnnslie 3.5 ds/m uenanilvuideues Conversa et al. (2021) SswuiuSinalunsly
fnmaveuanamdsannisgalidelu 3 u aenedestunanimmaaedlunuideiinuinisannislidely 3 Surils
nsazasluimsnluisalauazaoaanas (Table 1) lumiaieafuauideves Tabaglio et al. (2020) fAwuinnisugn
Fnnaviesiluszuusns NFT Aifinsnganislis 2-4 Yu neunsifuiielenvsannisazaslumsvludnle 29-58% ainnns
Wide 7-16% muadu ﬁgﬁﬁamwmm’%zylﬁuimmr:TﬂL"ﬂuﬂﬁaﬁwﬁﬁymaﬁwumﬁwﬁmﬁﬂﬁﬁm'ﬁazaulumiwﬁaa

ayUnanIsAnen

ﬁﬂaﬁmﬁu’qmmﬁmﬁmsL%’%z‘gLﬁ‘lﬂmmﬂs’ﬁuiuszhqmqﬁﬁﬂmdaumﬂﬁuLﬁ'm Feitniinsiasayiulaunnturilviin
fuwinanfinndu ieinsazaulunsvluinadaisaueinfuidefeiiiedeogmaeusens T maaigivie
YosinAwtte1y YinRugn an1izine uazannizernia laeiniausinlunisgnlulsaFeuisaosuuy fnaodls
wiinangafigndannniniulBauazisalda musiiy dunmsavadluasludnisauededenisazauiunneaiy
oonly lusidduinoaeny 36 Tuiinisazavlumsvaniiandl 2,302.6 me/kg FW lulsafeulindrengdou sesaunie
salaungniuldn (1,985.6 uay 1,879.0 me/ke FW, mudisv) TulsaFeudatasggiou eligumgioniafiguas
Ariuenafisenaviliinisazanlummiiinndy nsazavlumsvludnisauedadelaifuannasgulunmd
azanluiniiugnlulssFeulurieggvun (5,000 me/kg FW TulsaFouda uaz 4,000 me/ke FW lulsadeulda) uazva
gaseu (4,000 mg/kg FW Tulsaisauta way 3,000 me/kg FW Tulsasowdn) audeimvuavesanamelsy (European

Commission, 2011)
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Abstract

The objectives of the study are: 1) to promote participatory leaming; 2) to create related activities and
produce relevant media; and 3) to study the activities created and the use of media for planning the water
management for agriculture in the community. The sample of the study consists of 26 community leaders, 15
youths, and 30 people who participated in the activity creation. The statistic values for analyzing the study are
frequency, percentage, mean, the standard deviation, and the t-test score. The results following the objectives
are as followed:

1) The result of promoting participatory learning found that for the knowledge of planning the water
management in the community among the community leaders, participants gained knowledge with a statistical
significance (p < 0.01); 2) The results of activity creation and learning media production found that activities to
promote participatory learning were “campaign for the preservation and conservation of community water
sources” , “preparation of water management plan for agriculture at Ko Pho Subdistrict”, “ organize a
community forum for sustainable water management at Ko Pho Subdistrict”, and “the use of media to
promote learning such as posters and billboards”; 3) The results of activities and the use of media for planning
the water management in the community for agriculture found that participation in the activities and using
media had an average of 4.24, correspondingly in a high level.

Keywords: learning, participation, water planning and management, community
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Table 1 Pattern of research in One Group Pre-Test Post-Test design

Group Pre-test test Post-test
The experimental group T1 X T2
Definition:

T1 means pre-test before activities for learning
T2 means post-test after activities for learning

X means activities for learning
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Table 2 Action plans for the activities created and the use of media to promote learning

Month (2022-2023)

Media/Activities Sep Oct Nov Dec Jan. Feb Mar
t.
1. Use of media to campaign for the preservation and < >
conservation of water sources in the community
1.1 Training camp for learning and media production “—>
1.2 Produce media to promote learning <«—>

1.3 Campaign for the preservation and conservation of

A
v

community water sources
2. Plan the water management for agriculture

A
v

2.1 Appointment of the committee on planning the water >
management «—>

2.2 Knowledge of water planning and management for «—>
agriculture

2.3 Make a water management plan for the community's
agriculture

2.4 Summary of the water management plan for
agriculture
3. Organize a community forum for sustainable water —
management at Ko Pho Subdistrict

3.1 Plan a community forum for water management at Ko <“—>
Pho Subdistrict

3.2 Organize a community forum for water management «—>
at Koh Pho Subdistrict
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Table 3 Comparison between pre-test and post-test in the learning promotion of youth

Program n Mean S.D. t-test df p-value
Pre-test 15 12.27 1.27

13.291 14 0.00*
Post-test 15 17.20 1.58

* = p<0.01
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Figure 1 Sample media posters and billboards to campaign for the preservation and conservation of water
sources
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Table 4 Comparison between pre-test and post-test in the learning promotion of community leaders

Program n Mean S.D. t-test df p-value
Pre-test 26 8.88 0.95
15.533 25 0.00%
Post-test 26 12.77 1.07
* = p<0.01
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Figure 2 Creation of activities to plan the water management for agriculture in the community
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Figure 3 Participatory research on planning the water management for agriculture at Koh Pho Subdistrict.
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Abstract

The objective of the present research is to evaluate the effect of different levels of crude protein (CP)
and metabolizable energy (ME) on the growth performance and meat quality of Crossbred Native Chicken (Pradu
Hangdum). A total of 360 capons with 4 weeks of age were used in 2 x 2 factorial design arrangements. This
experiment was divided into 3 age periods: during 5-12, 13-16, and 17-20 weeks of age. During 5-12 weeks of
age, there are two main factors: 2 CP levels (19 and 21%) and 2 ME levels (3.0 and 3.3 Kcal/g). During 13-16
and 17-20 weeks of age, there are two main factors: 2 CP levels (17 and 19%) and 2 ME levels (3.0 and 3.3
Kcal/g). A results, during 5-12 and 13-16 weeks of age, there was no interaction between CP and ME levels on
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growth performance. However, during 17-20 weeks of age, body weight gain (273.02 vs. 471.17 g, P<0.05) and
average daily gain (9.75 vs. 14.89 g; P<0.05) were greater and feed conversion ratio (7.63 vs. 4.70; P<0.05) and
feed cost per gain (110.70 vs. 71.59 Baht/Kg; P<0.05) were lower in capons receiving diet with 3.3 Kcal ME/g
than diet with 3.0 Kcal ME/g. Meat quality of capons 16 weeks, CP 21%, (5-12 weeks) and CP 19%, (13-16
weeks), and with ME 3.0 Kcal/g had the lowest shear force of breast meat (4,018.69 N) and thigh meat of 20
weeks, the low ME group had shear force lower than significantly the high ME group (1,539.28 vs. 1,725.77 N;
P<0.05). Ether extract of capons 20 weeks of age, 5-12 weeks of CP 19%, and 13-20 weeks of CP 17% ME 3.3
Kcal/g had breast meat fat to excellent (5.06%; P < 0.05). Capons slaughtered 12 and 20 weeks of age, CP19%
(5-12 weeks)and CP 17% (13-20 weeks) and with ME 3.0 Kcal/g had the highest amount of thigh meat fat
(17.32% and 19.99%; P< 0.05). Experimental study recommended nutrients of native hybrid capons age of 5-12
weeks, CP 21% and 3.30 kcal ME/g, at the age of 13-20 weeks, CP 17% and ME 3.0 kcal ME/g. Recommended
to slaughter at the age of 20 weeks because of the highest fat in meat.

Key words: native hybrids capon, Thai native crossbred chicken Pradu-hangdum, meat quality
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ﬁmL‘Uuﬂmaﬂwmwmmu Lﬂ‘uamaﬂwmmaﬂﬂaﬂmaumawuﬁu Imawamimmauﬂnmm 40,000 fselhou Lﬂwmmuﬂﬂ
LaENLﬂulﬂsuut,‘wamuuwlumﬂmuamlﬂ (awu FanFaa uninendododwl llleaRus) nsAnwideaded 3a
’NmﬂiuﬂdﬂLW@ﬂﬂH’]SuQUIUSWULLa wduluomsaniudiudasinisasaivlauas ﬂmmwmauualﬂmuiwu

AATINGS Lwa&JﬂimummsmumﬁwamLua"l,ﬂmauﬂmmwmaiﬂ

/N13ANE

fninnaniuazasseussunsidaninaaes

iﬁﬂaﬂmauwumaq AUNONUGUTEAN AT aﬂ‘wmv Hantuny/en asounslayasosnasldunady Yuada
qums uds Unfidsn frdvenndes mawmdsseuiinna uasnsewdunseud mmmwuﬁmmamlm (recessive
parent females) Tmaﬂiﬂaﬂwauwumauwm mmu 360 ¢ wuseanidu 4 ngus) ae 90 RICIRRIGER aﬂadmn‘wu 50
LHURLUAT mmuﬂauau 3 sm 9 8z 30 §2 ma‘u‘wmﬁl 4 §Uaii areaila Laparoscopic and vacuum testectomy
technique (Songsee et al., 2018)
gnsanmsuaznisiiudayamunisasgduln

918 1-4 dUavi Ima’Wmvnamimmmuaﬂlﬂauma fiszeulusiu 21% isuuuluuaﬁmﬁ% nnldunnnan
5% Luam‘a 5 12 dUa vt neaedlions 4 Gkl ﬂa amw 1 CP 19% uag 3.0 kcal ME/g amm 2 CP 19% uag 3.3 kcal
ME/g qmi‘w 3 CP 21% wag 3.0 kcal ME/¢ qms‘w 4 CP 21% uag 3.3 kcal ME/g szmq 13-20 dUm9i sineriu 4 Gkl
fio gns?i1 CP 17% ua 3.0 keal ME/g gas?l 2 CP 17% uag 3.3 kcal ME/g gmsfl 3 CP 19% Wag 3.0 keal ME/g uag
qmﬁ 4 CP 19% wag 3.3 kcal ME/g (Table 1)1daﬂmwamﬁmﬁamau ﬁLgﬂﬁnﬂﬂduiﬁ%JUifﬁLLaza’]Wﬁaﬁf’NLﬁNﬁ (ad
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/b/tum) AADAYIINITNAAD “U“LJ‘V]ﬂGU’e]lIa‘V]ﬂﬁ“Uiﬂ’]‘Vi AUTINNINNITNER (U’Wmﬂ@’) UilJ’Wm@’]%WiWﬂu wagdnIkan

‘u'Wi'Uﬂ) LAEDINITRAUNAAIY i V]Lﬂ(ﬂ‘lJ“LJﬁuM’JNVI’N’m'J"\]EJ

Table 1 Ingredients of feed at 5-12 weeks and 13-20 weeks (Calculation method)

Age 5-12 weeks

Age 13-20 weeks

Crude proteins (%) 19.00 21.00 17.00 19.00
Metabolizable energy (kcal ME/g) 3.00 3.30 3.00 330 3.00 3.30 3.00 3.30
Ingredient
549 599 576 594 562 67.2 549 599
Ground corn
2 1 6 1 7 0 2 1
bran oil 0.20 2.00 0 1.77 059 199 0.20 2.00
14.9 17.2 14.9
Rice bran 2.00 5.01 0 0 2.00
8 8 8
14.9 225 212 1338 14.9
Soybean meald4% 3.49 3.98 3.49
8 6 a4 2 8
24.9 19.9 24.9
Full fat soybean 4.99 6 501 7.58 494 . 4.99 6
DL-methionine 0.20 0.20 0.15 015 0.15 0.20 0.20 0.20
Calcium carbonate 0.80 0.70 050 051 099 0.80 0.80 0.70
Salt 0.25 0.25 020 020 025 0.25 025 0.25
MAP VITA MIX (PREMIX) 0.25 0.25 025 025 025 0.25 025 0.25
Meat Meal 50% 399 250 251 253 247 199 399 250
Nuvo ban; Mycotoxin binder 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Ground oyster shell 0.20 0.20 0.50 0.05 020 0.20 0.20 0.20
Muti proteins plus68% 299 250 401 450 148 199 3.00 250
P22 1.20  1.00 153 160 128 1.20 1.20  1.00
Phytase 0 0 0.01 0.01 0 0 0 0
Liposorb 0 0 0.03 0.15 0 0 0 0
Total 100 100 100 100 100 100 100 100
Nutrient composition
ME (kcal ME/g) 3.00 3.30 3.00 330 3.00 3.30 3.00 3.30
. 19.1 190 210 210 170 171 19.0
Crude Protein (%) 19.1
0 7 7 1 1 2 7
EE (%) 6.40  9.56 454 603 681 848 6.40  9.56
CF (%) 447 341 397 355 452 313 447 341
Ca (%) 1.15 094 1.04 1.05 1.03 0093 1.15 094
P, available (%) 0.59 047 050 050 051 046 0.59 047
Lys (%) 1.10  1.06 121 121 091 092 1.10  1.06
Met (%) 0.53 0.53 049 049 069 077 0.81 0.3
. 13.8 143 152 158 125 126 13.0
Price (Bath/kg) 13.5
5 5 1 9 6 7 5
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nsiiudayadiuamnIn

GuiindeyassAusznauen ﬁaamisﬁ%maxﬁmq 12, 16 uaz 20 &Ua¥i nturhnsiesziesAusEnouen
LLaz"’a’mmmWLﬁaﬁauaﬂ Uswararlnn densiaAuseiariuiie (Shear Force) dawndos Texture analysis Intoya
inallushuilodiuen dewavasinn sreisarinluiuwuurondian (Soxhlet Extraction)
NM5IATIZHAIULANAIINISED

AATITIRBUNU 2x2 Factorial arrangement in CRD lnedisgaulusiu wazszaundsnududadendn uan
Wisuiisuauuand1sveadtad olneds Duncan’s New Multiple Range Test (OMRT) Tngldlusunsudniagy R
studio Ver. R. 2.13.0 for Windows

Nan1sANeILazIaal

NANISANHIAIUANTIONINNITNITIIYRULA

91y 5-12 dUn%i nan1ameaes wudn Wilidnsnasinseninelady CP waz ME (P>0.05) oaussnnInnisnan
voaln ﬁﬂiqamq 5-12 U (Table 2) iodinsiednSnavestladendn wuin seaulusiu (CP 19 uaz 21%) uway
FLAUNFNU (3.0 A 3.3 KcaL/g) ‘171'LLmﬂﬁmﬁ’ulaiﬁwasiaamsamwmswémaﬂ,ﬂ' (P>0.05) @onnaasiu Ouisongnoen
(2006) lAneurassvavusnasiivuindafifivduagnadn 1 flsannluszerusnveinisneulnazldSuviniiuuaziin
ﬂ’YJuLﬂiEjWﬂ]’mﬂ’]iNWm waglurrwhensifisduenimdndesiiuiuging dunfunisdedinouidoddailunns
Aoy wuslhasediatios 10 dUawituly ¥3901y 13-16 daminanisnaaes wuin Lfidvsnasiuseninatady
CP uaz ME (P>0.05) (Table 2) Wediaszidnswavesiadondn wun Tanlasulsfusssu CP 19% dvhuidnga BW)
1NN (P<0.05) Waifsuiulailasulusiussdu CP 17% 2901y 17-20 Un1i wan1svaaes nuin lifidnsnasou
szwrinatiady CP uay ME (P>0.05) deaussanimnisndnvesla fivaseny 17-20 dUansi léur daniings dhndindauia
gnsnsiasyivlandsrety USunaeimsiia Fnsmadsuemsduimin WATAUYUAIDINNT dlohnsen
Svsnavestladondn wuin Afldsundsusysu 3.3 keal/g ﬁifmﬂfﬂf?hLﬁuLLazé’mwmiLﬁzyLaUImLaﬁlwiai’umrmdw
(P<0.05) Wiowieudulafildsundanusedu 3.0 kcal/g waglniildundanusedu 3.3 keal/g G6ns18nsnisdey
omsiduthntin LLaxé’unuﬂ'wmmiﬁm’h (P<0.05) lawisuiulafilesundsanusesu 3.0 kcal/g
NaNSANEIRIUBIAUSZNBUYIN

msrz?%mazﬁ 12 §avi wan1sneaes wui Lifidnsnasiuseninallade CP uay ME (P>0.05) siopsAusznou
gnln ﬁmq%‘f%magﬁ 12 §Un (Table 3) WiodinszsidnSnavesfadendnnuin seaulsiu (CP 19 uaz 21%) uax
SEAUNEI (3.0 uaz 3.3 Kcal/g) Tuandnsiuliidsmasnossdusznavsnls (P>0.05)

mqﬁu"%ma::ﬁ 16 dUm19 nan1sMaaas wuli densnasiusyuinatade CP uay ME (P<0.05) siaesAusenau
g0l druosszaulusiiu (CP 17 uway 19%) wasszAundaeu (3.0 waz 3.3 Kcale) fiuandsiulddmansdusznau
g0l (P>0.05) Tnen 15189474989 cason wasany (1987) vn1sdnewnieasuluiutesieweslifinounarlnlineu
WU 1d17fmauﬁi%ﬁu%ﬁ'aaﬁaﬁqnﬂ’iﬂdi@imu dleRasanserundinuemistulaneudild Suwnnaneiu wuindau
WANAAUN9ERR (P<0.05) ﬂfjuidmauﬁlﬁ%’uwé’wmq&%ﬁlmﬁuﬁmﬁmﬁqﬁw Rattanawaraha (1993) na1231 A3
Aeslineuitensanlneialy 1anlunsides 17-18 dUanei Tnsasivhuinussana 2.7-3.6 Alanu (hn.) (S?Tuagljﬁ’u
angiug)

mqﬁu"%ma::ﬁ 20 §Un19% KaN1SNAaRY WU Aansnasiuseninelade CP uag ME (P<0.05) AppsnUssnay
gl duaglnn Imaldmauﬁl@w’%’ummiqmﬁ 4 (CP 19% uay ME 3.3 Kcal/g )iasAusznaugindiuazlnn mnﬁqm
(Table 3)
wansAnsduaunwield

AUsIRAEY (Shear Force) @uiinon Nan1svaans wuin fvinasiusewinatlads CP uay ME (P<0.05)
m'amLméfmLﬁaudauﬁaaﬂﬁawﬁ?umazﬁ 16 wag 20 dUn Imaﬁmmﬁ'nmazﬁ 16 &Unvi wuin Indilesuenmsid
TUsAuszaU CP 21% wmamﬁmsq 5-12 dUn9 ey CP19% VlE]’]EJﬂ’]‘iLaEN 13-16 dUn19 S2UAU Wa99UTEAU 3.0
Kcal/g :ummemaaumul,uaaﬂmwam (P<0.05) S’JZHVN‘W‘U’J’I wmmj'n,mam 20 &Uanii Infildsuenmsiifiiusiusesu
CP 19% wmqﬂmaﬂa 5-12 &Umii waz CP 17% wmqﬂmam 13-20 dUM9 S9UAU Was9usERU 3.3 Kcal/g A
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mmaaummuaaﬂmwam (P<0.05) Wuliinanu Mast et al., (1981) wag Muriel Duran (2004) WU \odwenlineudl
ANYY Uay mmammaauuaﬂmﬂﬂmewlumau agnefifudfey dolinmeidvnavestladondn nud sedulusiiu
(CP 19 %350 17% ey 21 'Mi@ 19%) WaEIZAUNGNIU (3.0 haz 3.3 Kcal/g) '1/|LLmﬂmaﬂuluaawamaml,mmmaaummua
an (P>0.05) ‘wmwumam 12, 16 Ay 20 a9t (Table 4) AussdinLdou mumauaa wan1snaans wuln ladilesu
g1sAidlusAusziu CP 19% ‘wmqmnaaa 5-12 dUn9i wag CP 17% ‘wmqmsmm 13-20 dUn1t S2uAU S¥AU
WA 3.0 ﬁﬁhLmé\’mLaauﬁawﬁaﬂmﬁaaﬁqm (P<0.05)

Usinadlausiu (Ether Extract) dhwuiifosn nuin fdvsnasauszwinetlade CP uaz ME (P<0.05) siousunailusiu
dautﬁaaﬂﬁmqﬂﬁmuax 20 &Uansk wusn LAfilasuemnsAidiusiusesiu CP 19% ﬁaw&gmﬂgad 5-12 dUn9% wag CP
17% ﬁEI”IQH’IiLg‘EN 13-20 U9 S9UAU WAIUTEAU 3.3 Kcal/g ﬁﬂ%mmlmﬁ'u?hmﬁyaaﬂumﬁqm (P<0.05) il
Ans1esidvnavesiladendn wuiegduvas 12 way 16 dUawi wui ladlesuemnsidlusiusedu CP 21% g 5-
12 U way CP 19% 01g 13-16 dUnn9i Susmalusfudauilooninniian (P<0.05) luvasiiongduvay 20 dUans
wulaflesuemsAlusAusesu CP 19% wazl7% muddu 439918 13-20 FUni ﬁﬂ%mmisuﬁudauﬁaaﬂumﬁqm
(P<0.05) (Table 4) o1g¥uvay 12 wag 16 &AM WU Infilesuemsiiiindsnusesu 3.0 Keal/g Siusunalasiugau
Lﬁaaﬂmnﬁ'qm (P<0.05) UsnallasiudruiileasTnn (Table 4) nan1smaaes nui Sdvswasausewiailade CP waw ME
(P<0.05) fousinadlusiu daudeasing ﬁaﬂqﬂ?nmagﬁ 12, 16, wag 20 dUai Imaﬁmq‘ﬁ”umax 12 way 20 U
wudn Ml Suem s TlusAusesu CP 19% uay 17% ANUEIAY Y9818 13-20 FUAM $2UAY NEIUTERY 3.0
Kcal/g fiusinailasfudruioasinn mmnam (P<0 05) aamﬂaaqm (Cason et al., 1987) na1i1 nMswanlnneu awms
smLmaumuﬂ%&mmﬂmmaﬂmmwLua LLauLiJ@slj’]LLMa”‘VIEﬂEJ 16 &Unnst WU 1ﬂw1®iuaﬂw’limuiﬂimuiumu CP 19% 7
mqmiLam 5-12 dUani waz CP 17% ma&m 13-16 dUAN9 S7UAU Wa9IUTEAU 3.0 Kca Vg mﬂsmmiwumuma
asznuwnﬁqm (P<0.05) iloTnsziidvnavestladendn wuin ﬁaw&ﬁ?umas 12, 16 waz 20 &Uansk wudn lAdilesu
pwnsfisTlUsfusedu CP 19% uay 17% nuddy maides 13-20 dUaw Susinallusiuduiasinnuniian (P<0.05)
dlotunagil 12 way 20 dUani wuin fldsuemsfiinganusedu 3.0 Kealg ﬁﬂ'%mzuimﬂu?hmﬁaaﬂwﬂmmﬁqm
(P<0.05) Usanailusiudruileves vinasauszuinetiady CP wagy ME (P<0.05) siousinailusiu dauilotesiiony
Funasdi 12, 16 way 20 dUavi wuin Iaflesuomsialusauseiu CP 19% way 17% Auaisu ﬁawqﬂmﬁy&m 13-20
Fani ity wiausedy 3.0 Keal/g funallusuduilevasinniian (P<0.05) (Table 4) aonrdoaitu (Snapir et
al, 1983) wuin VLrimauﬁﬁmsL%mﬁmq 24 o axiinnsavanlufuiiudy fadunainannisanamwessydussiluy
Testosterones Lilanseidnsnavestadendnnuin ﬁawﬁ%max 12, 16 waz 20 &Uavi wudn lafilasuemnsid
Tusiusedu CP 19% flongnisides 5-12 &Ua i way CP 17% flongn1nidss 13-20 dUnwi fusuadlusiudhudenes
mﬂﬁqm (P<0.05) 39173 ﬁawqﬁ’%maz 12, 16 waz 20 dUa% wudn Ml Sueimsiidngsausesdu 3.0 Kcale &
U%mmimﬁudauﬁaﬂaqmﬂﬁqm (P<0.05) (Table 4)

nn1s@nwlnmeuey 5-12 A nau CP 21% way 3.30 kcal ME/g &I FCR ADG wagaussonInnis
Lﬁfytﬁuimﬁumlﬂuﬁﬁﬂ’hﬂfjuﬁlé’%’u CP uay ME s usisied liifianuunnsnamseda (P>0.05) Wefiansandusasin
Huiie veudearinn ﬂﬁjuﬁiﬁ%’u ME g9 Iﬁﬂ'wLmé'fmﬁauﬁaaﬂdmfjuﬁlﬁ ME s wazn1siaanlusudauen Uos way
avlnnfimuunnsnemeada (P<0.05) Tasnduiildsulusiugs iodauen felusiufinindt Seiorsanandadouuili
NsLa3 LA 5'324ﬁ’U@mmwﬁaﬁiﬁmﬂmﬁmiwﬁ 5ﬂﬁgnﬂmﬁmﬁmﬁumﬁunummﬁmﬁﬁw Jauuzthgnsemsiil
CP gauas ME g (@ms7l 4 CP 21% ME 3.30 keal ME/g) dwisulimeudas 13-16 dUnsi Limuanuuansnannsadia us
29 16-20 dUawi Infiléi3u ME g CP oin fhhmifintusey FunuensAningudueteiiiuddny Welnsziiu
Qzumwﬁammqmmms Wuin 7 20 §Uasi Eadruveaiioarlnn Aussindounazarlusuludgruioaslnn ieeon

°
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Table 2 Effects of dietary protein and metabolized energy levels on growth performance at 5-12, 13-16 and 17-20 weeks

ME CP (%; age 5-12 wk) p-value CP (%; age 13-16 wk) p-value CP (%; age 17-20 wk) P-value
ftem (kcal/g) 19 21 Mean*  CP ME  CPxME 17 19 Mean* cp ME  CPxME 17 19 Mean* cp ME CP x ME
3 3037 3023 303
IBW (g) 3.3 303.63 2913 29746 0.1130 0.1900  0.1950
Mean*  303.66  296.8
3 867.66 95233 910 1,196.00 1,406.83 1,301.41 143333 1,71555 1,574.44
FBW () 3.3 940.66 965  952.83 01371 02301  0.3870 139041 132639 1,35840 00450 0.5504 01750 183616 168166 175891 05203 09002  0.5202
Mean*  904.16  958.66 1,293.20°  1,366.61 1,634.75 1,698.61
3 563.96 650.03 607 328.33 4545 39141 23733 30872  273.02'
BWG (9) 33 63703 67373 65536 00990 0.1790 04740 44975 36139 40557 08103 08571 01970 44575 3886  417.17° 08850 00161  0.2162
Mean*  600.5 661.86 389.04  407.94 30154  348.66
3 1007 116  10.84 11.72 16.23 13.97 8.47 11.02 9.75
ADG (g) 33 1137 1203 117 00990 0.1790 04740  16.06 12.9 1448 08102 08571 01970 1599 13.87 1489 08852 0.0162*  0.2161
Mean* 1072  11.81 13.89 14.56 12.19 12.45
3 4564 4613 4589 69.14 72.88 71.01 67.24 76.07 71.66
FI (g/d) 3.3 46.92 4579 4635 (7350 06250 0.4050  (0.73 71.04 70.88 06800 09790 07271  66.33 68.66 67.5 03170 04490  0.5522
Mean*  46.28 4596 69.93 71.96 66.79 72.37
3 454 397  4.26 6.63 4.67 5.64 7.98 7.28 7.63'
FCR 3.3 4.17 3.82 399 00680 02642 0.6420 4.65 5.72 519 06330 06203 0.1282 4.2 5.21 470 08633 0.0100*  0.3552
Mean*  4.36  3.89 5.63 5.19 6.09 6.24
3 7077 6877  69.77 91.74 71.05 81.39 110.61 11078  110.70
(B;Ct Skg) 33 659 6928 6159 48161 04703 03771 0678 9093 7885 45973 0gagp o202 0031 82882 LSS 44131 001800 04200

Mean* 68.33 69.02 79.26 80.99 85.46 96.83

ME=metabolizable energy; CP=crude protein
*Mean of main effects
=4ehY values with no common superscript differ significant (P<0.05) when tested with Duncan’s new multiple range test following analysis of variance.
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Table 3 Effects of dietary protein and energy metabolism levels on carcass at 12, 16, 20 weeks of age

temn ME CP (%; age 12 wk) p-value CP (%; age 16 wk) p-value CP (%; age 20 wk) p-value
(kcal/g) 19 21 Mean* CP ME CxM 17 19 Mean* CP ME CxM 17 19 Mean* CP ME CxM
3 67.05 67.46 67.26 68.27 69.32 68.8 70.09 70.75 70.42
Carcass (%) 3.3 68.75 68.81 68.78 0.838 0.2173 0.8831 69.49 70.35 69.92 0.6321 0.5704 0.9635 72.21 70.03 71.12 0.5581 0.5881 0.2862
Mean* 67.9 68.14 68.88 69.84 71.15 70.39
Carcass composition (% on hot carcass)
. 3 0.17 0.21 0.19 0.21 0.16 0.19' 0.18 0.16 0.17
Abdominal 0.0462
fat 3.3 0.63 0.53 0.58 0.8702 0.5402 0.7252 0.36 0.35 0.36° 0.7281 . 0.7672 0.15 0.18 0.17 0.8713 0.9930 0.5280
Mean* 0.4 0.37 0.28 0.26 0.16 0.17
3 4.54 357 4.05 3.73 3.25 3.49 3.25 3.26 3.25
Liver 3.3 3.82 4.22 4.03 0.5130 0.9470 0.1394 291 3.65 3.28 0.6413  0.4623 0.0550 2.74 2.89 2.81 0.6950 0.0552 0.7181
Mean* 4.18 3.89 3.32 3.45 2.99 3.07
3 a4 4.13 4.07 2.66 277 271 2,177 2.61 2.69
Gizzard 3.3 3.9 3.95 3.93 0.7741 0.6581 0.8870 2.8 295 2.87 0.4740  0.3614 0.9172 243 2.56 2.49 0.9340 0.3854 0.5154
Mean* 3.95 4.04 2.73 2.86 2.6 2.58
3 0.89° 0.81% 0.85 0.7 0.68 0.69 0.58 0.77 0.67
Heart 3.3 0.87° 0.76° 0.81 0.0121*  0.2232 0.6904 0.71 0.72 0.72 0.8920  0.7523 0.8530 0.63 0.61 0.62 0.2421 0.4164 0.1421
Mean* 0.88" 0.79° 0.71 0.7 0.61 0.69
3 11.28 11.15 11.21 12.26 12.03 12.15 11.88 12.92 124
Breast** 3.3 10.91 10.51 10.71 0.6070 0.3350 0.7891 12.64 11.12 11.88 0.2030  0.6821 0.3422 13.16 13.1 13.13 0.6005 0.4391 0.5600
Mean* 11.09 10.83 12.45 11.57 12.52 13.04
3 18.21 16.57 17.39 15.73 16.31 16.02 15.85°  15.14° 15.50"
Thigh** 3.3 16.38 16.52 16.45 0.2941 0.1902 0.2161 16.77 16.96 16.87 0.5730  0.2322 0.7744 16.54° 18;02 17.28° 0.3410 0.0010* 0.0191
Mean* 17.28 16.54 16.25 16.64 16.2 16.58
3 16 14.56 15.64 14.94 15.95 15.45 16.04 15.2 15.62
Drumstick** 33 1456 1622 1539 04002 06522 00550 16274 1495 1561 (7703 07540  0.0492* 16711676 1673 05010 00841  0.4573
Mean* 15.28 15.75 15.61 15.45 16.38 15.98
3 14.32 13.78 14.05 14.29 14.08 14.19 14.77 13.49 14.13
Wing** 3.3 13.32 14.08 13.7 0.7103 0.2721 0.5903 13.95 13.18 13.57 0.4481 0.3424 0.6621 13.07 14.7 13.88 0.7411 0.6392 0.0220
Mean* 13.82 13.93 14.12 13.63 13.92 14.09

ME=metabolizable energy; CP=crude protein.
=debNalues with no common superscript differ significant (P<0.05) when tested with Duncan’s new multiple range test following analysis of variance.
*Mean of main effects.



King Mongkut’s Agr. J. 2024 : 42 (3) : 363 - 372

**Both side of meat skin and bone.

Table 4 Effects of dietary protein and energy metabolism levels on meat quality at 12, 16, 20 weeks of age

Item

Age

(week)

12

16

20

12

16

20

Shear force (N) Breast

Ether Extract (%) Breast

ME

3.3

Mean*

3.3

Mean*

3.3

Mean*

3.3

Mean*

33
Mean*
3
33

Mean*

CP (12 wk [19% and 21%] and 16,

CP (12 wk .[19% and 21%] and 16,

CP (12 wk [19% and 21%] and 16, 20

p-value p-value p-value
20 wk [17% and 199%]) 20 wk [17% and 19%]) wk [17% and 199%])

1917 21/19 Mean* CP ME GM 19/17 21/19 Mean* P ME (;/T 19/17 21/19 Mean* CP ME (;/T
4,903.42 4,73690 482016 07 05 04 1,736.85  1,707.33  1,72209 07 09 08 2,194.19 2,238.04 2,216.12 09 09
4,860.10 545446  5107.28 01 04 42 1,756.96 166835 171265 42 58 69 . 219320 2,247.45 2,220.32 06 62 63
4,881.76 5,045.68 3 1 1 £ 174690  1,687.84 2 0 0 g 2,193.69 2,242.74 > a 1
5302.45°  4,01869°  4660.57 g1 08 00 E 183532 176355  1,799.44° 06 00 06 § 2,195.07 2,183.79 2,302.93 03 06
4,473.07°  4,760.95° 461701 39 gy 32 ji’ 199372 1,989.13 199143 o1 25 45 T 235841 2,247.45 2,191.43 ;Z 66 67
4,887.76 4,389.82 0 4 0 % 191452  1,876.34 1 g* 2 g 2,276.74 2,217.62 4 2
4,77860°  3,701.93° 424026 08 06 0.0 E 1,539.05  1,539.52  1,539.28° (06 00 06 E 1,964.8° 3,250.31¢ 2,607.55 00 00 00
3,411.24° 467198 404161 07 01 12 1,70330  1,74825  1,72577° 82 08 88 D 2265380 2,485.68 237553 013 55 01
4,094.92 4,186.95 2 0 2 1,621.17  1,643.88 1 1* 2 2,115.09°  2,867.99” * 1 2

2.09 2.76 2.42¢ >0. 00 0.1 17.32° 15.35° 16.34° >0.  >0. >0 9.93 9.19° 9.56° >0.  >0. 0.0

2.01 2.57 2.29° 00 03 63 14.14° 13.599 13.87° 00 00 00 P 8.83° 7.88¢ 8.36" 001 00 49

« S
2.05” 2,67 12 0% 0 5 1573 14.477 10 100 10 R 9.38* 8.54” o* 100 2
3.31 3.52 3.42¢ 00 >0. 01 Eo 13.13¢ 13.78° 13.45 >0.  >0. >0 § 12.31° 9.95° 11.13¢ >0.  >0. >0
1.26 1.82 1.56 03 00 02 % 17.70° 14.12° 15.91° 00 00 00 ¥ 7.77° 9.13¢ 8.45 001 00 00

2.30" 2,67 0* 10+ 0 f;’ 15.41% 13.95” 10* 10* 12 g 10.04* 9.54” o* 100 11

2.15¢ 3.89° 3.02f >0.  >0. >0 E 19.99° 16.34° 18.16° >0.  >0. >0 ué 13.78° 10.29° 12.04¢ >0.  >0. >0

5.06° 2.43° 3.74° 00 00 01 = 14.04° 16.94° 15.49 00 00 00 & 11.24° 9.27¢ 10.25° 001 00 00

3.61" 3.16” 11* 11* 02 17.01% 16.64 2% 13* 14 1251 9.78 3* 0 12¢ 10

ME=metabolizable energy; CP=crude protein

=4ehY values with no common superscript differ significant (P<0.05) when tested with Duncan’s new multiple range test following analysis of variance.

*Mean of main effects
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Abstract

The primary objective of this study is to investigate consumer behavior related to the demand for
marketing factors and their influence on the frequency of purchasing native chicken meat among consumers in
Phatthalung Province. The questionnaire data was collected from a sample of 400 people using convenience
sampling and the data were analyzed using descriptive statistics such as frequency, mean, and percentage,
standard deviation and multiple regression analysis. The research findings indicate that consumers who preferred
to purchase native chicken meat tended to be female, with an average age of 41.40 years. They typically had
an education level lower than middle school, were engaged in farming occupations, and had an income of
15,620.38 baht. Consumers opted to purchase domestic chicken breeds, typically about once
a month. These chickens are predominantly female, whole, yellow in color, and weigh approximately 2 ke.
Consumers commonly acquired them from local fresh markets and prepared homemade dishes like chicken
curry and chicken Tom Kha. The most desired market factor in purchasing local chicken meat is the product
factor while marketing promotion, distribution channels, and price factors are in high level (average values 3.95,

3.83, 3.79, and 3.67, respectively). The results of the hypothesis testing reveal that gender and educational level
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positively impact the frequency of purchasing native chicken meat, with a statistically significant level of 0.05.
However, income was found to negatively affect the frequency of purchasing native chicken meat, with a higher
statistical significance level of 0.01. Therefore, farmers, producers, and marketing professionals must focus on
aligning their product offerings with consumer preferences. This should entail developing strategies to promote
local chicken breeds, enhancing their visibility, and extending their reach to a wider consumer base.

Keywords: purchasing behavior, demand, marketing mix, consumer, native chicken meat
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Table 1 Behavior consumers’ purchase of native chicken meat in Phatthalung province

ltems Frequency Percentage
Type of native chicken meat that consumer regularly buy
- Native chicken 169 42.25
- Kolon chicken 88 22.00
- Cross bred native chicken 50 12.50
- Black chicken 22 5.50
- Red chicken 17 4.25
- Chee chicken 15 3.75
- White Tail-yellow Cock 15 3.75
- Betong Chicken 14 3.50
- Pradu Hang Dam chicken 10 2.50
Purchase frequency of native chicken meat
- Once a month 236 59.00
- Once a week 107 26.75
- 2-3 times/week 45 11.25
Purchase frequency of native chicken meat
- Once a month 236 59.00
- Once a week 107 26.75
- 2-3 times/week 45 11.25
- 4-5 times/week 9 2.25
- Every day 3 0.75
Gender
- Female 305 76.25
- Male 95 238
Chicken type
- Whole body 245 61.25
- One half of body 155 38.75
Chicken skin color
- Yellow color 318 79.50
- White color 82 20.50
Weight
- 2 ke. 145 36.25
- 1.5 ke. 141 35.25
- 1 ke. 96 24.00
- Less than 1 k. 18 4.50
Place to purchase
- Market 210 52.50
- Community shop 82 20.50
- Farm 58 14.50
- Wholesaler 39 9.75

- Supermarket 11 2.75
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Table 1 (continued)

ltems Frequency Percentage

Frequently prepared food menu

- Chicken curry soup (Tom Gai Baan) 242 60.50
- Chicken coconut soup (Tom Kha Gai Baan) 67 16.75
- Chicken rice 27 6.75
- Fried stir chicken with ginger 14 3.50
- Grilled chicken 13 3.25
- Turmeric chicken wings 12 3.00
- Basil chicken 10 2.50
- Chicken stew with turmeric (Kai Tom Ka-min) 11 2.75
- Clay pot roasted chicken (Kai Op Ong) 4 1.00
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Table 2 Demand of marketing factors consumers’ purchasing of native chicken meat in Phatthalung province

Demand for marketing factors Mean SD Demand level
Product 3.95 0.71 High
1. Diversity of local chicken 3.72 0.77 High
2. Taste 4.01 0.63 High
3. The smell 3.75 0.79 High
4. Cleanliness 4.02 0.74 High
5. Nutritious 4.15 0.63 High
6. Quality according to nutrition principles 4.01 0.69 High
7. The rearing was standardized 3.84 0.72 High
8. Freshness is unique 4.04 0.73 High
9. Easy to buy 4.01 0.69 High
Price 3.67 0.58 High
1. The price is suitable for the quality 3.69 0.70 High
2. 0On sale 3.65 0.84 High
3. Market price setting 3.69 0.77 High
4. Trade discounts for wholesalers/retailers 3.66 0.79 High
5. Pricing based on the cost of local chicken for raising 3.67 0.73 High
Promotion 3.79 0.65 High
1. Adding a distribution location 3.88 0.81 High
2. Increasing distribution channels to different districts 3.80 0.88 High
3. Adding distribution channels to other provinces 3.81 0.90 High
4. Placement beautiful storefront 357 0.90 High
5. Distribution in convenience stores 3.67 0.86 High
6. It's a place that has all the local chickens that you want 3.80 0.81 High
7. Convenience close to home or workplace 4.00 0.78 High
Promotion 3.83 0.53 High
1. Known from word of mouth 3.59 0.82 High
2. Public relations 3.64 0.85 High
3. Want to have a promotion 3.97 0.74 High
4. The seller has good human relations 3.93 0.72 High
5. Organizing campaigns for the consumption of native 4.00 0.79 High

chicken in various community places

Hadeiidenarionnuilunsidendeideliiusiusissvasfuslnalusminings

NaNTIATIANANTUSNIsanaeENYAN (multiple regression analysis) Wuinil 3 Maudsiidnasienid
Tuﬂﬂsl,ﬁaﬂ%aLifaldﬁ’ua:ﬁmﬁawm;Eﬁimiuﬁmi’mﬁ’mqq Taun et (X)) seaunsane (Xs) Suaidsuaniusiiilsni
uazsnele (X,) dnadauiumuwdsay fe mm?ﬂumsLﬁaﬂ%?juaLﬁ@ldﬁuﬁ:ﬁmﬁawm;:JU%Iﬂﬂiuﬁwi’mﬁmqa dlofinnsan
mé’uﬂsxﬁw’é@qwmwu%umau (multiple coefficient of determination, R wutansawennsainrmilunisdoiio
Irvtugituiios (R?) 1#¥esay 2330 (Table 3)
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Table 3 Factors Affecting the frequency of consumers’ purchasing of native chicken meat in Phatthalung

province
Variables Coefficient (b) Beta t p-value
(Constant) 2.079 6.001
Gender (X;) 0.266 0.27 2.392 0.02*
Age (X,) 0.026 0.02 0.288 0.84
Education (X5) 0.099 0.16 2.655 0.02*
Income (X,) -0.301 -0.29 -2.733 0.01**

SEest=0.966, Durbin-Watson= 1.697, R=0.054, R?=0.233, F= 6.413

Source: from questionnaires and calculations; *significant (p<0.05), **significant (p<0.01)
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Abstract

Grass pellet is an alternative method for forage preservation for the dry season. Using industrial residues
such as brewer’s yeast and soymilk residue as additives also helps gain more nutritional value for grass pellets.
This research aims to study 1) pellet quality (fines particle and Pellet Durability Index, PDI), and 2) nutritional
value and dry matter ruminal digestibility (in vitro) of Pennisetum purpureum cv. Mahasarakham grass pellets
supplemented with brewer’s yeast (0, 5%) and soymilk residue (0%, 5%, and 10%). The resulting data concerning
nutritional values shows that the grass pellet supplemented with 10% soymilk residue and 5% brewer’s yeast
had the highest (P<0.05) crude protein (19.99%) and the grass pellets supplemented with 10% soymilk residue
only and the grass pellets supplemented with 10% soymilk residue and 5% brewer’s yeast had the highest
ruminal dry matter digestibility (in vitro) which were 58.86 and 60.92% (P<0.05), respectively. In addition, the
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results show that the storage period did not affect fine particles (P>0.05). Brewer’s yeast and soymilk residue
supplementation at different levels can improve the PDI of grass pellets to 98.09-99.87% (P<0.05) which is higher
than the grass pellets without brewer’s yeast and soymilk, of which residue is equal to 93.22-96.77%. Moreover,
grass pellets were supplemented with brewer’s yeast and soymilk residue at different levels had a percentage
of fine particles in the range of 0.25% to 1.39% which is lower than grass pellets without brewer’s yeast and
soymilk residue (2.46-4.08%, P<0.05).
Keywords: pellet grass, brewer’s yeast, grass, soymilk residue, ruminal digestibility
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ﬁ]'mﬁ?uﬁ'auusms!uslummﬁaaﬂﬁ"wmzLmiqiaummm 1 fiediuns uag 3 fades weiinNs 90 sou/und uw 10 wnl
ﬁmﬂ’uﬁﬂﬁmﬁﬂ%mﬂﬂummi mnﬁ?uﬁwmﬁwmmmLU@%LG‘fjuéﬁgu HATANUAINUYDULINDIMANT

Wesidudanuludy = ﬁmﬁmﬂlumaqmﬁwé’mLﬁmﬁmugmmmﬂ (n53) x 100

ihwlnug udasuau (n3)

wWoesidudruamu = dndnvewmgsadeimdeavinss (n5u) x 100
whundnugudaunu (n5u)

nsAssideyanieata
W TayaNTIATIERANULUTUTIN (ANOVA) LI UWBUAMULANA1TENINAREe v usas Avnas
#2835 Duncan’s New Multiple Range Test N5zAUAMUABDNIU 95% A8lUsuATU SAS

NaN1sANEILAZIATA]

AuAlnYuzva g Ul suATEANa1IAUE AN

31NN1TNARBINUIT Seavvesdadiidnsnasoalusiunaznisgeslalunssmizgiuu Tuseduiesufuinig
wnuefiszdunnuuduvdedlifidninaseadindg 1 wagnudvinadiutuseninsseduresdaduasninuudaindosan
TUsAusam ADF waz msgosldlunszimegiulussiuviosfoinng lnonsiesudadiisedu 5 Wedidudsmiuninus
fundesfiseiu 10 Wosidus dqwaiﬁmiﬂiﬁuﬁwLﬁuﬁug_jdqmaeﬁwﬁﬁaﬁwﬂ”zymaaﬁa (P<0.05) Wiy 19.96 Wasidus
A" ADF anasogafidodndamneadia (P<0.05) gl 24.07 wWeodldud ioiSsuifisuiuvguudesuaszamansany
sadtadildliiasuaduazninuudindesdefian TUshu wag ADF windu 9.72 way 31.99 Wesidus (Table 1) 91013
578914984 Nawinya, 2019 nuininuudndeseuwiaiviinalusiu 29.63 Wesdus uazainnisdnwives Wanida,
2018 wuBadanlsanundnidesivsunalusiu 47.67 Weddud Tuvaeiindnudesuaszumansauilusiuade
9.72 wWesidus (Table 1) fufulSinalusiuiiiutudunanansssuresninuudinieuasdasountidiudulunis
vvgiudesunszumansaudaidin Seaenadesiunuideves Srichana et al. (2022) fifinwinisauninuudivides
Tung/nudesuassumansaunsin laenudn dewaSuninuudndosdisedu 10-15% dawalingiudesunse
umansaunsinillusiiuintueehadideddameaia (P<0.01) 9g331I9 16-17% vauzfimguudesuaszsiumansany
wiinfiliiiaSunnuudavdesdidlusiurinhu 11% uagdmuimghudesuassamasaumsinuasiasunnuuduvdes
fiAn ADF anasegnsiifioddymaaii (28%, P<0.01) Weiisufunguitlsiliiaiuninuudamdes (38%)
Antsgaelatunsznissuuluszauiesufjinnis

9NHANINAADINUIN SEAUMTIETINNuLTInABaLardadanlssundnTosTianinasoanisdesliing
widlunszimeguniluseiufiesufioins ueninddmudvinadamesnaiunnuudandouasdadainlsanunan
\Deferdsnan Tnevguudesunszmmasausadafiaiufaduagnnuudumdesiiinsteslfinguitdunseimne
suluszduios fiRmaiiintuegrefidoddameadn (P<0.01) 910 46.18 By 60.92 Wosidust (Table 1) Fuduna
1NsERUTRINNUNA A BT R LT \osannisgesldvesinguisvesnnuudundeainiu 80.36 Wesidud
(Department of Livestock Development, 2004) uazaenndasiun1sAnuve Srichana et al. (2022) finui lowasu
nnuudundesaduvgudesuassumasaunaziilunin dawaliainisgesldinquidlunszmeganlusedu
ﬁawﬁﬂﬁmﬂﬂ'w’ﬁ?ua&mﬁﬂ’aﬁﬁzquaaﬁ (<0.05) awfisuungmdnd ldiaduninundundes wasidunaninnis
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anasves ADF Bemuinanasgean wiliumnsineiu ADF vesmaiudefuaszamansausasiniaiusedadediaiend
58U 5 Wesidud (P>0.05; fauandluTable 1)
NsUTEUUBSIIUARY uaZANAINUVDIME AR

PNNsNRaeIUIl MstasuBaduazninuudindedungiudesunssumansaudadin Sinsnaneriay
Juru (P<0.05) %mzﬁﬁwsLamLﬁuhjﬁﬁwﬁwaﬁiamwmﬂw!u (P>0.05) wazdanudysnasiuiuseningszaunsiasudan
waznnuudindeweszezanfivinungrdadin lnevgiudesunssumansaudndinaiubadiisedu 5 Wedidud
way/MSennuudivaesiisedu 5 uaz 10 wWedidud fienanuludueglugag 0.25-1.39 Wesidud Fasnr nghiudes
waszuarsaudadiadilifinisiasuansiadula (2.46-4.08 Wedidud) egnaivadfynisadi (P<0.05) Huandly
Table 2 wenaniNUIn noulesuATsumansAusainLag sTEEIaINSIAUS AW NS NaneA1ANAINUY waYEa
wudvdwasfussnisedunsasudaduarmnuuiimdewemgiudesuassumansausndaressozinanisiu
$nw Tnenudn neuudesuassumansaudadadiasubaduay/mSennuudundeadiAininuaamu (98.33-99.87
wWosidud) wnninegrafiteddaymnsadia (P<0.05) awflutungdndinilifinisadulag (95.22-97.05 Wesidud)
uanslu Table 2 LﬁaaﬁnﬂiuﬂWﬂuuﬁaLwﬁanﬁaqﬂ‘U'ﬁzﬂausummﬁulalmmagiﬁaﬁl (Van der Riet et al, 1989) Laza1113
wauﬁgﬂﬁmﬁwm%mmugL%%Lﬁmmm%'au%u (Nakarin et al, 2017) viliianszurun1siaafludg (gelatinization)
voseunautidluingiv dwalidne msinizdaiu (Behnke & Beyer, 2002)

ayUnanIsAne
vgudeunszumansaudaiafiaiudadonlssnundadefuas mauudandestefinalsiusulige
§19 19.96% wavyiwandn ADF e 24.07% ﬁﬂﬁgﬁqﬂdwLﬁyﬂﬁ&i@ﬂiﬁmaﬁmqLLﬁ’ﬂuﬂﬁswagmﬂuigﬁ’uﬁmﬂﬁﬁﬁmi
16igatia 60.92% uaﬂmﬂﬁﬂﬂﬁLa’%uﬁaéLLazmﬂuuﬁam%mé’aﬂhaammmL‘T;Jus'gu waziiuanuamulitungilodfuasy
wmnasAusadnlaoneae

Table 1 Nutritional and dry matter digestibility in rumen (in vitro) values of sweet grass pellets enriched with

soymilk residue and brewer’s yeast

DM OM GE cp NDF ADF  DMDG
Yeast (%) SMR (%)

(%)  (%DM) (cal/g)  (%DM) (%DM) (%DM) (%)

0 0 62.10 81.44 361944  9.72° 67.69  31.99°  46.18°

5 4565 8472 381857  13.46% 6396 2664 49.93°

10 4392 8692 386841 1524° 5972  27.30° 58.86™

5 0 60.05 8436 366931 1521 5956  24.82% 56.68™

5 5935  84.46 381842 17.25° 6425  2592°  55.50°

10 4755  89.79 393646  19.96° 5519  24.07°  60.92°

Significance Yeast 0.46 0.92 0.63 <0.01 0.42 0.17 <0.05
SMR 0.48 0.65 0.23 0.50 0.74 0.78 0.52

Yeast x SMR  0.13 0.49 0.31 <0.01 0.08 <0.05  <0.01

sbedeTg vertically different letters were statistically different; SMR= soymilk residue, DM= dry matter, OM= organic matter, GE=
gross energy, CP= crude protein, NDF= neutral detergent fiber, ADF= acid detergent fiber,
DMDG= dry matter digestibility
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Table 2 Dust and hardness of sweet grass pellets enriched with soymilk residue and brewer’s yeast stored for

4 weeks
Pellet grass Storage period %Fine % PDI
(week) (%) (%)
0,0 1 2.48 95.72f
2 2.46 97.05°
3 4.08 95.43f
a 4.02 95.22f
0,5 1 0.94 98.33%
2 0.48 99.23%¢
3 0.25 99.40%°
il 0.63 99.27%¢
0,10 1 0.59 99.87%¢
2 0.40 99.28%¢
3 0.37 99.59°
i 0.68 99.30°
5,0 1 1.39 97.57%
2 0.87 98.74%
3 0.81 99.15%¢
il 1.05 98.84%
5,5 1 0.77 99.06%
2 0.76 99.02%
3 0.74 98.40
il 0.88 99.05%
5,10 1 0.36 98.43°<
2 0.46 99.55°
3 0.87 99.15%¢
a 0.25 99.47°
Significance Pellet grass 0.14 <0.01
Storage period <0.01 <0.01
Pellet grass x Storage period 0.42 <0.01

abcdef-

The vertically different letters were statistically different.; PDI= Pellet Durability Index, SMR = Soymilk residue
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Abstract

The purpose of this research is to study 1) The basic social and economic data of farmers under Organic
Rice Production Promotion Project in Khon Kaen Province, 2) Problems and obstacles in growing organic rice,
and 3) farmers’ opinions on factors affecting the continuous operation of agriculture. Data were collected from
farmers participating in the project of Khon Kaen Rice Seed Center in Khon Kaen from 2017 to the present from
123 samples and 6 groups of organic farmers by using structured interview schedule and general context
interviews of farmer groups. Statistics used in data analysis were frequency, percentage, standard deviation,
mean, maximum and minimum. The results show that the problems and obstacles in growing organic rice of
farmers were insufficient water sources for organic rice cultivation and problems with weeds in rice fields. Factors
affecting the continuous implementation of Organic Rice Production Promotion Project of farmers were the
demand for organic rice planting for household consumption, the decrease of cost of rice cultivation, the
increase of fertility of the soil and receiving support from government agencies. For recommendation, it is
suggested that related agencies should come help develop water resources for growing organic rice and should
focus on the development of organic rice products in both processing packaging.

Key words: organic agriculture, decision making, organic rice, agricultural extension project, rice department
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A
Frduiinesvgiavdnisiniuddyuesusamelne nwnsnsdiulnavessemaugninduiivemandn Tudl
2564/65 ﬁLﬁaﬁwaﬂqﬂ 63.01 a1uls wandn 26.81 aududnalion finsdesn 6.30 audud1aans yarn 109,771
1UU M (Bureau of Agricultural Economic Research, 2023) SLuamumizﬁfJﬁ]ﬁ;ﬁ’umiwﬁm%’m;dLﬁumiﬁ’wmqmmw
wazansuALA Srdunssdeddunidmuteriruanasgiuindunisuazmslatumssusesnmsgiu Sududes
$1du Fauenanannsanevaussanudesnsvesiuilnauds nmsnandndunigdadunmsinuaninundes uazan
nsgnAnfuniansianUsemasisgildlaanimuinden guamladnde Ssamnsavilvivssmelnedeandinld
§mhedinssemeldunntu (Rice Department, 2020)
Uﬁzmﬂl‘w&Jﬁﬁuﬁﬂqﬂsz’m@u‘w’%&TLﬁmeamrvﬁua&mmLﬁm ndoya U w.A. 2563 wuin Usznalneiiiug
UgninBun3d il 655,874.60 15 Andufenas 0.93 vesituiiugndnvisun (Rice Department, 2020) agslsfin
LﬂaLﬁavﬁuﬁuﬁﬂgﬂsﬂ'nﬁwmé’amlﬁué’mdauﬁﬁa&mm \losannisugnindunidldszozanlunsuiudeu
Aoutnauieuiiazlisulufusesnasgiu inwasnsviamnuieudilalunisugnindunie uasvamsaiiaussgela
Ifuineasnsiunuandisunsy aﬂﬁqé’qﬁqﬂasmﬁLﬁmmﬁ'ﬁimjwa anmgionia sedisne Jsdawaliinunsns
fansindulavgndnauuuialy (Rice Department, 2020) Tl w.ai. 2563 faninvouuny ﬁﬁ?uﬁﬂqﬂ%’n 2,402,994 13
Anuluosas 6.02 vesiiufiugnimviaunmany Suoenideamile uasiiuiiugnimaunas 7,163 19 Andusosa 0.29
madﬁuﬁﬂqﬂﬁnﬁwuWuadé’l’m"m mi'ﬂQﬂ%’ndqﬂwﬂuﬁw’;’mauLLduawﬁaﬁ‘;ﬂﬂJuLﬁuué’ﬂ ﬁ’uﬁjﬁﬁnﬁisﬁjﬂgmﬂuﬁuﬁ:ﬁ
mafslinisdaaiu Wy vneenugd 105 uaz ny 6 nwasnsdlngiugnduuuily egralsfnuinguinunsns
Fnuniddudmisveuunuiiiriulasinisdnadunisuantndunid dudunislaensunisinn seeznainisgua
inwmsnsiinsiulasans 3 U lasatuayumdeiusin mstevdeliduuzihandminisy wasdauasuaivayuly
Iesun1ssusesnsgud1adunsd Iaelud 2560 Sinwnsnsluiminveuwnuidisiulassnisduasunisndnd1ndunse
F19u 775 518 AAsUSEEzna 3 U finvasnsiidisalasinsandednduniddeidessiuam 445 s Andudesay
57.4 veunsnInsfidiniaulasainisduaiunisudnad1idunigludmeunnu (Khon Kaen Rice Seed Center, 2020) Rice
Department (2018) szy3nnuasnsaulagnindunidiidiutes uifzfinsamanandndunideziistariiganin
Fravialy LﬂuﬁéfadﬂﬁmmmammLﬂwmﬂﬂﬂmﬁmmaﬂaﬁﬁ]zﬂqﬂ%’ﬂﬁW’%éLﬁumﬁuwhﬁmi Faonavilidruug
Ugndmdunidanadlueunan fufunsfnunidediidmnglunsinumaruiaduietadeifnadenisugninndunss
vaanuwnsnineldlasaniss ielilddoyaiiannsahuvivldlunmsduasuuazaivayunsnantndunid 1id
UszAnSnmannd ety ‘iwﬁy’uﬁaa%ﬁqLL‘u’mNﬁv‘fﬂﬁmwmﬂﬂﬁuﬁammﬁﬁmLLasﬁmﬁuslﬁ]ﬂqﬂ%’ﬂﬁuw?élﬁuﬁu A1190
asrnelalinuinunsng ﬁﬂﬁmwmmﬁammw%%ﬁﬁsﬁu Junsensziumsasesdnvannunsnslinituuas il
owan laem et inguszasdiiie 1) Anvdeyaiupudinuuasasusgiavonnunsnineldlasinisdaasunissde
Fnduvddludmiaveunny 2) Anwuiunngunuasnsiiinsnlasinsanasunsndndndunidludmiaveuudy 3)
Anwdlamuazguassalunisugndndunid uas 4) AnvienuAndiuveanunsnsdetededifinadonisugnindunis
swiaiomennunIns

ABnsne
Ussnsuasnganlegng
wiseanilu 2 dw laun

1) AfFoununns Adrsulasensduaiunissdntndunid 9 2560 uazdsiuiunisegaudatagiu
vosrudmdaiugdveuunu Sruaustenun 306 57 (Khon Kaen Rice Seed Center, 2020) AMUUATLIATDINEN
F18E19911gA5Y09 Taro Yamane (1967 cited in Chantarasuwan & Buatuan, 2004) fseruanudeaiui 93 % ¢
yuanguiegsitlilunisine 123 51

2) UsesunazANENIIINSNGY (93UsEsumaziavIynng) fndaFeununsningudiog1swesnisinw

v
~

fluaun@n nauaz 3 sreduauriaonun 18 518 anvisiun 6 nau lawa 1) nauuandiduniduy 5 dualanadd

o o @ '

gunena Jminveuunu 2) ngut1iduvsdtiulanaey vy 15 fduansay NIy JInveuLAY 3) ngudna
Sunsdyuruiiuogundn dualwiuniies sunewisivg Jmiaveundu 4) ngudndunidthuneuiu sualvin
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Wies gunawilvg Sardnveuunu 5) naudaasutinusanieleun3ddinim dualuuves sunawiivg Janin
YOULAY hae 6) nauddunidiuatiuee dvatiurie sunatiuse Jawiaveuuiu

\Sasilowazn1snasaulainsiie

wispenidu 2 du laun

1) pfiSounuasns wdeadledld laun wuudunualuiailasadna (Structed interview) fifineuidiediu
(Reliability) ArduUseansueari (Alpha Coefficient) AMgR5U8s Cronbach (1970 cited in Chantarasuwan & Buatuan,
2004) l§windu 0.932 fdnuarmauiitmunmeouliidenney (Closed question) warenuiliuansanufAniiu
(Open-ended question) Usgihumany Usznausag amwﬁugm%iﬂmmmwmm Yamnlunisuand1iBun3d wae
audaiuseadefifnasensafiunseswaiiiswennunsnsnelilasinsdnadunisndnatndunidludmin
YDULAY

2) Usgsuuazamznssunsngy wesedild ldun Ussifiudany (Sub-topic) Tnefisifiulunisiiusiusu
Joya liun Uszifamuduun i amuﬁﬁwmﬁﬂdu Imaa%’mmwﬁwﬁmmmju Nanssungu nsSmituiivhAanssy
NARAALAZNIAANAYRINGN  MIIAnITUSmInsRuasmsudsiuraysslon]  msldiunsatuayuanmiesnud
\Rentos uazdmuazguassniing
nsusIuIndaya

wiseanidu 2 dau laun

1) AFounynsns laafunsduauailuuneisuundamii (Face-to-face) 1938nsdudegauuude
(Simple random sampling) Tnen1sduaainsedeinunsnsiiiisiulasinisanasunisndnddunss auiildfivun
dndrunqueiegnald Tnglidhaanmnsaedanuasnsfiduudsldnduiu Welildduuasudmuenusiuay
$19819 123 3¢

2) Ussmuuazanznssunsngy tneidunisaunuingu (Focus Group Discussion) sviunisiiazngu
nsAATIvidaya

wispenidu 2 du laun

1) NMsnsieviteyaideliuia Ingldlusunsunauiiamas SPSS for window (Statistical Package for the
Social Science for Windows) \uin3esilefitaglumsiinsigitoyanaadn dail

(1) melenesitoyatiugumdinuuaziasugia Tngldadanssau Usenoude aaud (Frequency)
A1¥ouay (Percentage) ANlAY (Arithmetic mean) ANA1gA (Minimum) ANgean (Maximum) wazAndssuunsgiu
(Standard deviation : SD)
2 mengiteyalymilunislgnindunid Tasldreasludasseifuiniiasanssdvvestgm

Fafnawilunisiensan (Kanlaya, 1997) et

Tingns _ (PRUULATER — PSHULA T) _ (3 — 1) _
AaAETENIe 2.33-3.00 MUIBds Hgynann
AaAETENIN 1.67-2.32 Mueds Htgynunans
AaAesEing 1.00-1.66 nu1eds Htgynniles

3)  msweeideyannuAniiusedadeiilnadenisaniiunisegseiliosennunsniniglilasinis
duasunisnantdunIdludainvaunnu lnsldatadslunrazyseimuuinansaseAUIIAUARLTIY T9dlinaeiiy

N159M97157 (Kanlaya, 1997) #3dl
(AzLULANER —@qu,mu&l ) B — 1)

NGNS = = = 0.66
ANRAYIENING 2.33-3.00  NUEDa RV Vala
ANRAYTENING 1.67-2.32 18D WiumgUIUNang

ANRAYTENINN 1.00-1.66  NUIEDI Wiumnetae
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2) Mesziteyalenunin Mnsinaeiteyausunmilvvesnguinuasns neihdeyanlaainnisaunn
ngu (Focus Group Discussion) n1saatufinuuenueziilomanszilunquanulassasisiilammunlivazdiuivsseny
asuduszuuBeafiensunudduingUsvasdiininnun

NaN1sANEILAZITAL
toyaiugudinuuaziasugiavaunusasnsnielilaseimsdasiumandndindunidluiminvauudy
wnwnsnsdulngidunandgs Anduewar 65.90 01y Wiy 59.38 U dawlwgjaunsfinwsedulszoudn fn

Hudoray 72.40 fiuivhuiade 17.61 13 seldsmimualul 2563 wie 51,041.46 v wianduseldnianunsiud
2563 1ade 37,040.65 Ukarsslduannanuaslud 2563 Wiy 14,000.81 U Lﬂwmﬂﬁﬁmiﬁﬁmﬂwﬁau Andu
Sovay 87.80 Lma'qu’j@uLﬁuﬁauimgmmﬂﬁuwmﬁamimwmaxawﬂiai Andusoway 70.60
Uyvnuazguassalunisugndndunid

971 Table 1 Msfnwidgmuarguassalunisugndnidunsd wuin Jgwunn Sifes 1 Useiiu fe waathlal
Wisanosion1sugninndunid (Aade 2.56) uay Jyvnuunans 1 Usediu Ae iedufadfivluundn (eiaede 1.70) 7
wide $1uau 11 Usuidiu fllyvtdes 1wy sllaveshulimnzauiunsugninnduydd (Aede 1.04)

Table 1 Problems and obstacles of organic rice production

problems and obstacles Mean S.D. Interpretation

There are not enough rice varieties to grow 1.23 .49 Low

The soil condition is not suitable for growing organic rice 1.04 .20 Low

The water source is insufficient for growing organic rice 2.56 74 High
There is no machinery to help save labor such as tractors, 1.32 .59 Low
harvesters

Insufficient organic fertilizers produced by themselves 1.11 .36 Low
Organic fertilizers have a higher price 1.08 .38 Low
There is a problem with weeds in rice fields 1.70 .82 Moderate
No organic pest control agents 1.10 37 Low
There are few harvesters that only harvest organic rice 1.24 .48 Low

Rice production decreased 1.63 .69 Low

The yield of organic rice cultivation is low 1.15 .44 Low
Income from growing organic rice is less 1.28 .59 Low
There is no market for selling organic rice products 1.10 37 Low
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fuatIuEe 91nA1SANYY WU nﬂﬂfjuﬁ‘ﬁmqﬂisawﬂumidaﬁdLﬁawém%’nﬁuw’%émwazL%ﬁ'auimqmsaima’%umﬁ
A8 UNSE gudwdaiuddniveunny nsunsin LLaxLﬁamam’mﬁum%‘lﬁﬁ’mdu nandndildanlngaziuliviing
wangluasisou ﬁauﬁmﬁa%ﬁmwLLUi‘gﬂﬁi’mmamu%’mﬁw gUUasunsing uagnaindunidusedndmin Inaldsuns
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wseth waz 2) Sosssumdsneg Tiun Yivhusezduuds vldnsudadndunidliuanantdes vieuedldldnandnias
bingununsnsUszaudymegimin lonandnlinswiuaudenis
Hafeiiilinunsnsaudunisegsaidosnelilassnisduaiunisndad Wiun 1) msudadnduniddiels
\inn1sansuYu NANAALRLTY ﬁuﬁmmqmuaugmﬁtﬁuﬁu 2) wievslnaeanelunsusou ﬁﬂﬁqmmwﬁ%ﬁu 3) 4l
mhesusistunlinsatuayu 6) nguiinrwiviidesnannsalfinsatuayulifunguuagmaanals deya

U

Wasiuusaznauwandly Table 2

Table 2 Basic information of farmer groups under Organic Rice Production Promotion Project

Farmer No. of Rice Reasons why the group continues to operate**
group’s members planting A B C D E F. G H
name* (Person) area (rai)

1. 18 145 v v v

2 25 324 v v oV v

3, 30 560 v v v v

q 8 101 v v v Vv

5 54 340 v v v

6. 25 195 v oV v v

* 1. Organic Rice Growers Group Village No. 5 2. Ban Khok Charoen Organic Rice Group, Village No. 15 3. Ban Thalung Lek
Community Organic Rice Group 4. Ban Don Han Community Organic Rice Group 5. Group promoting good rice varieties with bio-
organic fertilizers 6. Ban Fang Subdistrict Organic Rice Production Group
** A. Home consumption B. Reduce production costs C. Improved health and environment D. want to create a market Expand
the organic rice network in the future E. produce organic rice seeds for sale in the community F. There is hope that the state will
support it again in the future G. There is a market to support H. have a support agency
anuAnivvasnensnsradadefifinasanisaniiunisegsdafisinieldlassimsdaasunisuandidunsd
nAadeanudndiu Tu Table 3 wisesndu 4 du wudn

1) audeny 1§ 2 Useifu ﬁﬁﬁwmﬁammﬁmﬁumnﬁqmwhﬁ’u fio Uqﬂ%’nﬁuw’%&ﬁauﬁﬂﬂiuﬂ%’aL"?‘au Wzl
anuarulaondeliaaed (Auade 2.98) uay Ugninidunidienistiquamiady iselildldasieadsne (@uade
2.98) LLasﬁﬂszLﬁuﬁﬁaaﬁqm fio LﬁmmiﬂhamﬁaLﬁagaﬁuiuﬂfjuam%ﬂ (Aade 2.69)

2) AULATYFAY ﬁﬂi:ﬁlﬁuﬁﬁmLaﬁaﬂawuﬁmLﬁuuWﬂﬁqm Ae Aunulunisuanindunidanas (Anade 2.79)
J9%n Ae Husanuismedmiunisugndndunsd (Aade 2.24) uay LLazﬁUizLﬁuﬁﬁaaﬁqm Ao Ténananunu
(Aade 2.18)

3) AUANINAINERT1IBUNSE ﬂimﬁuﬁﬁmmﬁammﬁmLﬁumnﬁqm fio aﬂmﬁuﬁmmqmuaszzﬁﬁumw
funsuandidunsd (Awady 2.93) 509831 Ao nsUan aua LﬁULﬁEJ’J%’]’J@NVI%EJﬂhjEjQEJ’lﬂ (Aady 2.86) uaziiuszidu
ﬁﬁaaﬁqm k) mﬁﬁm%\iﬁa/i’aﬂ/qﬂﬂﬁzﬁﬁﬁiwvjumﬂé’f (Aade 2.28)

a) sunsldsumsdaasuanmiesanuizienvu lns UssidiudesiifidiadsauAaiiuunian laun 195y
foya Anug 910 M mthisgedminaue (Anade 2.63) uazsesasn fe lisudadunsuanlunisugnindunid
Wi Ruatuayu msvidendn/deTinim waaiug (Aade 2.59)
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Table 3 Farmer’s Opinion on Factors Affecting Contiguously Operation under Organic Rice Production

Promotion Project

Opinions Mean S.D. Interpretation
Social reasons
Family members support and help each other 2.77 .53 Very agree
It is for household consumption because it is safe without 2.98 .18 Very agree
chemicals
Help and support each other within the group members 2.69 .59 Very agree
Farmers are healthier because no chemicals are used 2.98 .20 Very agree
Economic reasons
The cost of growing organic rice is reduced. 2.79 .50 Very agree
There is enough labor for growing organic rice. 2.24 .85 somewhat agree
be more productive 2.18 75 somewhat agree
has a high selling price 2.20 .86 somewhat agree
Conditions of organic rice production reasons
The soil condition is more fertile which is suitable for
) o 2.93 .34 Very agree
growing organic rice
There are tools/materials/equipment that can help save 2.28 75 somewhat agree
energy.
Growing, caring, and harvesting organic rice is not difficult 2.86 37 Very agree
No problems with rice diseases and insect pests 2.82 .46 Very agree
Receiving promotion from government/private agencies
reasons
Get information, knowledge, news from government 2.63 .66 Very agree
officials regularly.
The integration and product processing are promoted 2.55 .78 Very agree
Receive inputs for growing organic rice, such as subsidies 2.59 .70 Very agree
for making compost/bio-fertilizers, seeds
There is marketing promotion and support 2.55 .18 Very agree
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Wiseansat & Pensuk (2020) wag Pestonji (2015) wui1 Jadevaniidnarensinaulavgninuuudunidvennns
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Effect of NAA and TDZ on In Vitro Plantlet Induction of Cryptocoryne Wendtii “Brown”
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UNANED
Tuwgaidsndthma unssallithamsmnumeiusissanaiiaansoveiugaunaodufimasegiaid
Haﬂ'wm‘ia'aaaﬂLﬁuqqﬁuadww\'atﬁad wiviadlifismeneninudesnisvenain Savinisdnuanadudud
WiHzaNvesasAIvANMssyulasen st lAndugeu Tngmsimnzidsaiiofedrumeenvadumeridinia
‘uﬂéwma aﬂummﬁﬁ'ms{qum MS (Murashige and Skoog, 1962) ﬁ'ﬁm‘mﬁumsmuqumnﬁfgw?‘uim 1-
naphthaleneacetic acid (NAA) Anutdudy 0, 0.1, 0.2 wag 0.3 mg/L S2uAY thidiazuron (TDZ) Aaadaudu 0, 1, 2
wag 3 me/L 1uszeziian 6 §Uni wuimisldansauaunisia3aduln NAA Amnududu 0.1 me/ L $aufu TDZ
andudu 2 my/ L fanumnzaudnsunisesyivinveaded eluneaidinidthana Tnsanmisadmirldiia
Frurudugeu (67.92+19.61 duAuiodoifudu) Sl (67.42:19.46 Tu/Audeidoidudu) uasarugasiu
(28.65+1.55 fiadiuns/i) wwdsannilaaogieiteddameadn (P<0.05) mamzdsaiadelumiorddimainialuy
pIduATIETMIzal sxaansadiiuynasaselyiulnldfmelussernaniiduas fadunsiudneniwlunis
wﬁmwaimlﬁifﬂﬁlé’@mmwL,Law‘fﬂﬁ’mmsaLﬁmﬂaﬁwmmawﬁmlﬁ
AdAey: a1slnfeyseu nInl-uunmauLedin nMamzdsadode Tumeridindinna

Abstract

The exotic agquatic plant, Cryptocoryne wendtii “Brown”, can develop into an economic crop with a
continually increasing export value. Thailand is unable to produce to meet the demand. Therefore, this
experiment aimed to study the optimum concentrations of growth regulators on plantlet induction. The sterile
apical bud was cultured on semi-solid MS media (Murashige and Skoog, 196 2) supplemented with 1-
naphthaleneacetic acid (NAA) at 0, 0.1, 0.2, 0.3 mg/L and thidiazuron (TDZ) at 0, 1, 2, 3 mg/L. In the sixth week,
the semi-solid MS medium which contains 0.1 mg/L NAA and 2 mg/L TDZ showed the maximum new plantlets
(67.92+19.61 plantlets/explant), leaves (67.42+19.46 leaves/explant) and height (28.65+1.55 mm./plantlet), had
the highest average significance (P<0.05). Micropropagation of C. wendftii “Brown” in optimum culture medium
could increase the volume within a shorter period and enhances the potential for quality and value-added to
aquatic plant production.

Keywords: Thidiazuron (TDZ), 1-naphthaleneacetic acid (NAA), micropropasgation, Cryptocoryne wendtii “Brown”
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ﬁﬂﬂg{'miﬁ@uuwaqLﬁ@Lﬁ@Wismiﬁﬁfw Tasnsiduanseuaunisiaiyivlnaduemsiidndedfiusasnisadyivle
yFaifnmsinuteseduy (arassamrit, 1994) asmuaumassaivinfiddasentsveeiuslumamsidsaiode
fivanouiin lnslamiz 1-naphthaleneacetic acid (NAA) agflungueendu (auxins) fnszduliiAnnisvenefvoasadiiy
$28lAns1n wag thidiazuron (TD2) uansdunasizvivinviniadresesTuulungulelaladu (cytokining) futai
duasunisielyreddu fudinisiesyessn wludiuiivliiineon wivsinadildastesnitlelnlaiueidngy
(Barna & Wakhlu, 1995) §sdndruvesgesluuudazvininasenisiasaivlnnarnisiiiae forvvouvadimasa
(Kaveeta, 2002)

nuAfeRiArtestumamzidsadodonssalithanaluwe Herath et al. (2008) wud1e1ms MS i
NAA 0.1 mg/L 331U 6-benzylaminopurine (BA) 5 mg/L annsaifiudugeutes C. beckettii waz C. bogneri ¢ 43.0
way 51.8 Fw/duiiieifle mudiu Pechkong et al. (2010) muiin1sld NAA 0.5 me/L sauffu BA 3 me/L anansasita
Fuseues C. albida 1nnilgawiniu 9.4 fuAwilede drunududuves IBA 0.2 me/L sauffu BA 0.5 me/L il C.
wendtii “Green” \Anfuseuls 9.4 fu/Awilewdo (Stanly et al, 2011) drunsiiin NAA 0.1 me/L 3aufu BA 5 me/L
Tyomsdmiuides C parva way C. x willisii wuaranansatniliinduseu 4.3 way 4.1 fu/duidede (Boyagoda
et al., 2016) us Klaocheed et al. (2020) wua1 14 BA 3.0 mg/L Wigsae9ie il C. wendtii Wnasugou 16.2 Au/

¥
=

Fuifeide

é’ﬁfui’mqﬂszadﬁmawu%’aﬁaﬂﬁﬁﬂ‘mism"’ummL‘i’J’aJSiTusum NAA $uffu TDZ Tushsnduiimanzaslunis
nszfuliAndugeuvaslumenidimainalasisniamzidsaiedeluomsdunsey fxsduisnsveeiugl
annsasiusiuaunn warisadulaldnneluszesnaniiduas %ﬂL“ﬁuﬂﬁLﬁuﬁﬂ8ﬂwwiuﬂﬁmémmimlﬁifﬂﬁlﬁqmmw

wagylianunsoiiuyar1vomananla
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Figure 1 Cryptocoryne wendtii “Brown”

ABNsAnen
wysallghidldlunmsmaaes
fuluneasdsndinaluanmiasnde fngdssuuemsfaudegns MS 1unan 6 dasi 90

s fuRniameidsaiofonssalith ndngasinermaninisussas madvmaluladmandndniuazUsea aos
walulagnsinuas andumalulagnsyasundidinummsainnseds
WHUNTNARDY

TUNUNITNARDILUY 4x4 factorial experiment in CRD Inefinwi 2 Jade e a1smiuAun1siasgyiule
NAA 4 556 16U 0, 0.1, 0.2 uaz 0.3 mg/L waw TDZ 4 szdiu leiun 0, 1, 2 uaz 3 me/L Aldsmiuluonsiaudagns
MS (Murashige and Skoog, 1962) ¥an1svinaasay 12 i (replication)
Fumaunsdiuay

w3snewnsiaudigns MS Miiuseasnuaunisalyiule 2 vln Ae NAA uas TDZ Tudnwarldsudu
favua 16 gan1svaaes Yidoidedumeoninugnadiuetmsiaudeges MS Aduaseuaumsasaiulnauganis
naaosiisinualy gansveaetas 12 91 Mnuhlunsuiudsduienmsidsaiode flgaumgl 252 sswnieaidva
Adiuas 2,500 &nd Fasn1stoiuas 12 Salusdedu iuszezinan 6 duansi
n1sUuiindeya

Sufindeyaninaiagivlnvemssalitlumenidmifihmadiomsidecnu 6 e ldun Sruaudu
gou (HudaudusouiiAntu) $1uausin (uswausniiiedu) ol Gusuaulufiietu) uageugady (3a
nluiigsiignaudslaudulnglivedidosaaes) suiadenimmadsuulamesduiodovedlunsaidenia
thaa
nsessideyanieana

ihfoyaammaiasia il sUsIude3s (Analysis of variance) uagiUsuLfisumiuunnsnsvesaiais

5¥MI19YANIINARBIA 185 Duncan’s new multiple range test (OMRT) i szduAaT o5ty 95 1odidud Tneld
Wswnsudniagy SPSS FOR WINDOWS Version 16.0
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Nan1sANEILazINTel

mﬂmwmamwam?iymLﬁuaLﬁaa'aumaamaﬂ.‘uww8?1‘%5’@mﬁﬁfwmauummiﬁwﬁqqm MS Taen1sifis NAA
AULUTY 4 S¥AU A 0, 0.1, 0.2 hay 0.3 mg/l 59uAU TDZ UL 4 53aU A 0, 1, 2 wag 3 me/l Wu1aNs
AuANMIIIS AUl NAA way TDZ S8vEnasaniu (nteraction) Aenisiiusuiuduseuvaslumenidmidima
peeildud Ay 19aia (P value = 0.0000; Table 1, Figure 2 and 3) %nmmwmaaaﬁnﬁm NAA 0.1 mg/l 5aufiu TDZ
2 mg/l anansaviiliAnduuduseusnnianisaaesdue (P<0.05) nefidunudusouadsmindy 67.92+19.61
gonsetuiaidosudu (Figure 4)

Table 1 Effects of NAA, TDZ and interaction of NAAXTDZ on Cryptocoryne wendtii “Brown” growth at the sixth

week of culture as P value

Factor Shoot number Leaf number Plant height Root number
(number/explant) (number/explant) (mm) (number/explant)
NAA 0.0295 0.0110 0.0168 0.0000
TDZ 0.0000 0.0000 0.0000 0.0000
NAAXTDZ 0.0000 0.0006 0.0000 0.0000

P values are not significantly different at P=0.05 level
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Figure 2 Effects of NAA and TDZ on Cryptocoryne wendtii “Brown” growth at the sixth week of culture.
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Figure 3 Effects of NAA and TDZ on Cryptocoryne wendltii “Brown” shoot number at the sixth week of culture.
The data represent the mean = SE indicated by same letters are not significant by DMRT (P > 0.05).

Figure 4 Shoot produced in apical bud of Cryptocoryne wendtii “Brown” on MS medium containing 0.1 mg/l

NAA and 2 mg/l TDZ.

HaTed NAA Tty TDZ siodwlureslumiorddamaina wuiansniugunisiasyifiuln NAA uay TDZ
#8nsnasiudusenistniiliialuegeddudrdgyni1eada (P value = 0.0006; Table 1, Figure 2 and 5) luyanns
VAaBITLAL NAA 0.1 me/l 531U TDZ 2 me/L wae NAA 0.2 me/l 53y TDZ 3 me/L ansaviiliiAanisuaniulug
wnitan (P< 0.05) S waulumdewinty 67.42 uaz 70.33 ludetuilodeFusu
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Figure 5 Effects of NAA and TDZ on Cryptocoryne wendtii “Brown” leaf number at the sixth week of culture.

The data represent the mean + SE indicated by same letters are not significant by DMRT (P > 0.05).

HaTe NAA $2uiu TDZ ernugaiunadumeaidimdiima wuitansaununiaasapiuln NAA uag TDZ
fi3vsnatamiudenugasuogsiiddymisada (P value = 0.0000; Table 1, Figure 2 and 6) Fsyannsnaassiiiis
NAA 0.1 mg/L 328U TDZ 2 mg/L uaz NAA 0.2 mg/l $auffu TDZ 3 me/l ¥inlimnugediuanndian (P<0.05) Tnsfiaana
aedundsinty 28.65 ua 26.75 adwms/dy
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Figure 6 Effects of NAA and TDZ on Cryptocoryne wendtii “Brown” height at the sixth week of culture.
The data represent the mean + SE indicated by same letters are not significant by DMRT (P > 0.05).

HAvY NAA 39U TDZ sadmuiusinvaslumegaiaeniiingma wuintasniuaunsasyiuln NAA uag TDZ
HdvswaswiusonstnlminsnegsliiedAynseia (P=0.0000; Table 1, Figure 2 and 7) n151AN NAA Tuenis
A

¢

WTagns MS ieseg1aferansatninliiinsnuinniganismaaesiilibin NAA egdlduddynieads (P< 0.05)
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lngyAnNsNAaefiFia NAA 0.3 mg/l ddmusiniafenniigawindu 34.25 sindstulilelosudu (Figure 8) WAYANIS
NAGRIAY TDZ danalidmuiusNanasmIuAuluduyes TDZNuauy

50

HNAAO HENAAO1 W NAAO2 HENAAO3
40

30

20 o
10 v v VU WV o

| i N |

TDZ Concentrations (mg/2.)

Root No./explant

Figure 7 Effects of NAA and TDZ on Cryptocoryne wendtii “Brown” root number at the sixth week of culture.

The data represent the mean + SE indicated by same letters are not significant by DMRT (P > 0.05).

Figure 8 Roots produced in apical bud of Cryptocoryne wendtii “Brown” on MS medium containing 0.3 mg/l

NAA and 0 mg/l TDZ.

nmsldansmuaunsiasyiule NAA uay TDZ d8nswasiuiulunistniiliiinduseu uanlulu uag
Arugauntudoifediundnsedumenidimaimaluomsduanevigns MS namfeemsgas MS iy
NAA 0.1 mg/L 591U TDZ 2 mg/L wae NAA 0.2 me/L $3uffu TDZ 3 me/L fnasenisifiusiuiudu $1uaulu way
Armgetusnnniteslugansmaaesd (P<0.05) lnsfduudusouade 58,58 uay 67.92 du/Auieedusiu,
sruvluiade 67.42 waw 7033 lu/Audededudu uasaugeiuads 28.65 Lav26.75 fafuns/du (Table 1)
A0AARINUTIBINUNITNAABIVDS Soontornyatara & Klammorn (2020) ﬁLWﬂ%L’gﬁlﬂ’@Iﬂaﬁﬂﬂ Aglaonema simplex
wssalsiiluaed Araceae wuindlesdiu NAA mududiu 0.25 me/L saufu TDZ Arudadu 2.5 me/L anansadnils
Aindugeu (4.49 f) ANgedu (1.60 cm) aeluian 8 dUanii uaranunsadnmiliiindussuduusnlinielu 8.5 Tu
671"@miLU?alwuﬂawmLﬁaL?J'aLﬁ]‘%zﬁuaguié’ﬂd'swumaaﬂ%uﬁuiedimiﬂﬁmﬂuﬁaﬁmuﬂ (Jarassamrit, 1994; Kaveeta, 2002)
mnmsnaaesassiiuandliifiuin T0Z Faduansauaumaasydulalungulelnledy (cytokinin) iiewfsly
omnswnzdsniode annsonseduliiAndusou Wl uasarugsldinnnitonsiliiiy T0Z esnseslunly
naulelnladudvniiilunisdaaiunisuvaeadrilidiurng 4 voefie 1wy lu uasdrduinnsudasadif uiu
Techapinyawat, 1995) lHulAgIiUTIBIIUNITNAAD09 Klomkamhaeng et al. (2019) ViLW’I%L??ENL%@L%WEJE]WUM@H
\Juanouwauda Anubias congensis wisailiinluned Araceae wuinemsiin TDZ Arududy 2 me/L dniliiAn
von (5.40 van/Fuiiloibe) uarluiniian (7.30 luAwieide) udnisld Dz Sdedriadedosmiledsdnadad
wngaufielfiAnduuseailveniuogasinids Uarassamrit, 1994; Kaveeta, 2002) 9nHan1svnaesasaiiludwalyi
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dedelumensdiniinauiinuni Fsmanisnnassuansisaniitluisdiiontu 16 nunaaeives ELMahrouk et
al(2016) 1 ‘W‘U’hLﬁmmim:uu’%L’ng’lusuadaammﬂmmwwmgmﬁaﬁa Aglaonema ‘Valentine’ Tue1m15il TDZ 2
mg/l w12 Spathyiphyllum cannifolium fignwarlufiuavasannsmsdsaiododisemsial 702 05 - 1.8
mg/ (Dewir et al., 2018) uazn1simzidewilewde Philodendron cannifolium §a8e s MS i TDZ .0.05 - 1.00
me/Lnliusinamesnaslsiladanasauvinliisadiiiowdonie (Han & Park, 2008) Dewir et al. (2018) na1231nsle
707 lumstmilhinnnuiinunfveilaideuasdudnsifiusuiuduseu ewnanmsldanududuves TDZ 1nn
Auld wiednannisTd TDZ Wusveznaiuuaunseiafsszognisiaundiusingg vosiiy

NNANARBINUIINITAN NAA adlusmnsisudegns MS nassiuamutududunumiusnlaenss Ao
ﬂisﬁﬂﬁlﬁ@ﬁ@L’%'ui?’fu?iaumsi’mﬁai’maumﬂLﬁuﬁua'&m%’mw INNITLAN NAA Iummﬁuﬁqqm MS 1iE99E19LR82
ansatninliiAnsnuInnIneg1eiitedAgn1sedia (P<0.05) (Figure 7) 1ne NAA 0.3 mg/L ﬁaﬁ’wmuimm?{amnﬁqm
Wiy 34.25 s1nsed wilewd el udu Tinanismeaeatuieadiu Klaocheed et al. (2020) Anwnnsld NAA fiman
Wty 0, 0.5, 1.0 wag 1.5 me/L iiedniliiAnsnlulunieasaan Cryptocoryne wendtii NUPE AU UAY
ANLTNT UYL NAA mﬂmﬁmaaﬂunaq'uﬁﬂuﬁa@mWf Araceae Tnaluluiianiafionnu leun Philodendron
bipinnatifidum (Alawaadh et al., 2020) Aglaonema commutatum (Aldeen & Abd El-Aal et al., 2021) a1nn1s
naasuiulainIfn NAA saufu TDZ dravilinisiinsinanas Weiuieuisuiunisiiia NAA Weteg1afien
\osnmsiiin TDZ fnadudadontsiinressin (Kaveeta, 2002) denndpsiusienunIsMAaesLes Te-chato et al.
(2006) Mwzideiaideduntini Anthurium sp. WlwaeA Araceae Wui1n5Lfn TDZ adlugmsinzdos vl
o evesfuntrfaiinisesguessinanand esvezinanlunisid ssuuiy Wi eadusiesunimaaeses
Klomkamhaeng et al. (2019) finuinluemsiivia TDZ naviloylleanauiauda A congensis LinsINYaenin
gwnsitldiia TDZ namfte TDZ Wuansiifinadenisiasayuasimuludiusiie vesivluanududuiis Weifieuiu
asadun Tungulelnlaiiu TDZ anmnsodniiliAnsensiuauinn uazmaifaunadatuogiuarndutu Sudwds
uazviiavasiiv n1seengnives TDZ Suferdestunsfiumnududuresasnguesndu eans 2 viasuiudsnase
mima‘uaummaiumaa‘ﬁsuqdéﬁy’u 314 T0Z guiuly vilianuudausivesen n1sifinsn waznisiaududiuniig
Ysiwanad (Chouychai, 2009) Feftnuannnsmaaesil

ayUnanIsAnen
nsldasAIUANNSRSAULR NAA $udU TDZ Aduidadu 0.1 uag 2 fiu 0.2 Uay 3 mg/L dAnumagay
ﬁm%"umﬁmm8ﬁ’uﬂuw18ﬂ§é’dﬂwﬁﬁwmwa dosnililddugeududuunnuasiuiivunelug Tnefisiuiuduseu
|y 58.58 waz 67.92 du/Awioidesudu suanluede 67.42 uay 70.33 luAwiloidesudy LLazmme_jaﬁuLa?{a
26.75 uaz 28.65 dadluns/Au Lﬁalﬁﬁunﬂummﬁmﬁﬁqﬁgusgﬁmmmimuqumﬁw%zglﬁuimﬁl,l,asLLuzﬁﬂﬂﬂ%’ﬁa
NAA 0.1 mg/L $9AU TDZ 2 mg/L
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