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Abstract

Cladocerans play a crucial role in freshwater ecosystems as primary consumers,
transferring energy from producers to higher-level consumers in food chains and food
webs. This study aimed to investigate the species diversity, species composition and
environmental factors affecting the distribution of cladocerans in freshwater bodies within
Khok Khian Subdistrict. Samples were collected from 8 water bodies during February-March
2023 using a qualitative method with a 60-micrometer mesh plankton net. A total of 7
families, 22 genera, and 24 species of cladocerans were recorded. There are six species that
have not been previously reported in Narathiwat Province. This study increases the species
diversity of cladocerans in the area to 55 species, most of which were found to be widely
distributed. cladoceran species composition between water bodies, habitat types and
month showed high similarity. This may be due to the environmental factors measured
having no correlation with the distribution of cladocerans (p = 0.255). However, the results
showed that water bodies with higher oxygen levels tend to have greater species diversity.
Therefore, further studies should be conducted to obtain clearer and more accurate

results.

Keywords: Habitat types, Species composition, Sorensen similarity index, Environmental

variables, Southern border
uni
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* MUEWR UWaaIv 1-3 4ag 5 81enmie 13 NUAMUS 2566 WA 6-7 1enmiile 8 NUATUS 2566

WaST 4 way 8 dheniile 27 fiunay 2566
NaN15I8

wan1snsratniadedanandonuisusznisluundednng 8 wuguupfivesiiade
30.18+125 parwaldoa sendiauazanslutiiade 3.18+1.08 fadnsusodns anudunse-rg
\iy 6.14+0.64 AiAsiady 0.03+0.02 n¥useilansy vewudsfmuaiiazargluiniade
33.75:1539 duluiudin mahlwiieds 66.38+30.44 Lilasdunddeisufiuns uazanuu
1y 53.79+43.02 WosinBuillawedn Wollanwianuuandnwestladedaundenuisuszns

a v

sennavraninudt yndadeiinnsemaindanuuandisiuegadided

[

ALYN19E@aR (P<  0.05)
a0 U o d‘ 1 1 ’O’ U d‘
uazdigrsvesusazladennuluusazinasinfiuandlunisnem 1
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A1519% 1 UselnnuazdadenedanlIndsuunausenistunnasilNvinn1siiudiog1enan o onsy

WK P-value
1 2 3 q 5 6 7 8
amdunsa-ee 6.38-6.98 6.25-6.53 - 5.41-6.01 4.56-5.13 6.11-6.57 5.68-6.45 6.65-7.06 0.000
@@ﬂ%mum‘»mﬂ?j’] 4.1-4.61 4.1-6.18 - 0.94-4.07 0.6-5.28 0.59-3.51 2.2-3.00 2.48-5.15 0.004
(fiadnSusiodng)
msthlviih 50-81 32-33 - 37-58 42-54 58-132 48-70 123-135 0.000
(lalasBudnie
WuRuns)
maqﬁqﬁqwum‘ﬁaxmﬂ 25-43 16-17 - 19-29 21-27 38-66 24-35 62-68 0.000
T (eulutudan)
ALLAL 0.02-0.04 0.01-0.01 - 0.02-0.03 0.02-0.02 0.03-0.06 0.02-0.08 0.06-0.06 0.000
(nSumailaniu)
ﬂ’J’llJ‘U"WJaﬁf’l 5592 4.1-40.8 - 31.5- 5.4-204.0 14-50.3 18.5- 12.1-36.1 0.01
(WosunFuiillawnsn) 136.0 285.0
QmﬂﬁﬁﬁW 29.81- 31.41- - 28.58- 27.02- 28.36- 28.36- 27.47- 0.007
(asrnivaided) 32.89 33.16 30.89 29.83 29.49 31.43 33.76
Ussamunaath frhdng a5 o Wewh AABs Q*ﬁmﬁw AaBY wusah
auu svuneth auu svungth

RGBT lnjmmmmiaﬁ]i’m{]ﬁa@mmwhwdaﬁwﬁ 3 Lﬁaqmﬂm%&ﬁamwi’mmm‘wﬁﬂﬁ{]zymmmsLﬁu
fngdlunImauy

NANNIANEIAUVAINTIALAZNISUNINTZN VEIRaTIATBTY NUAILMAINTER Tranun
7 294 22 dna 24 wila wdfwuuuriauniianie Chydoridae (nwil 28-E) wu 12 ¥ilin
509891A0 Macrothricidae (N 2H) way Daphniidae (AWl 2F) wuradiae 3 ¥ia Bosminidae
(M9l 2A) uae Sididae (M 2)) wursdaz 2 3l uaz Ilyocryptidae (ANl 2G) waz Moinidae
(il 21) 9dag 1 ¥ia fegnralawansuiinuuandlunind 2 arunainviinvesnailaiwonsy
snflgelu unanind 2 (15 %) sesasnfeundniri 1 (14 ¥dia) unawiil 3 (10 ¥in) uastios
ﬁqmlmmdqgﬂﬁ 4 (599in) ¥fnvesaallaansuiiungnsza1enin99919 Ao Nlyocryptus
thailandensis Wuwnsnsza1ely 7 wnawin sesasunite Macrothrix spinosa wuuwsnszaely 6
WSt way M. triserialis, Ephemeroporus barroisi Wa% Diaphanosoma excisum WU
wnsnszanely 5 undan vievesralamensuiinunsnsraesitafiosundainied 7 wie
laun Alonella excisa WULLWﬁlﬂ’izmﬁJa@ﬂuLméﬂﬁ’lﬁ 1 Bosmina meridionalis Wwa¥ Scapholeberis
kingi WULRWIEUWANNT 2 Grimaldina brazzai wutawizuawiifl 3 Alona affinis wag Chydorus
reticulatus WULRNEWAENT 5 e Karualona karua WUWRWISWMETNT 6 (5197t 2) il
NI1TUANUNAINTTALAZNITLNTNTZIBVDIALALLOLTULTIIAT WuANRaInYdalnalAssiy

JENILADUNNAINUGS (21 31ln) wazRoudiuiay (19 wia) Inediulngiinsnssarenulans 2 weou
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(18 wiln) wagdl 8 ¥landnisnszatedrdanulu 1 ey laun Disparalona hamata, Karualona

karua, Ceriodaphnia cornut, Scapholeberis kingi wag Grimaldina brazzai WULRWIZLAOY

qumﬁué luvadg?t Bosmina meridionalis, Alona affinis tay Chydorus reticulatus WULAWE

WOU JUIAY (AN 2)

A15199 2 YRABALNITHNINTEANBUDIAALALL BT UNNUTULAR L WAAIUILAL WAAZAILIANT

NN
yliavasnanlaiwaunsy wwigenin oy
1 2 3 4 5 A da
Family Bosminidae
Bosmina meridionalis Sars, 1904 * + +
Bosminopsis deitersi Richard, 1895* + + + +
Family Chydoridae
Alona affinis (Leydig, 1860)* + +
Alonella excisa (Fischer, 1854) + + ¥
Anthalona harti Van Damme, Sinev, + + + +
Dumont, 2011*
Chydorus eurynotus Sars, 1901* + + + + +
Chydorus reticulatus Daday, 1898* + +
Coronatella monacantha (Sars, 1901)* + + +
Disparalona hamata Birge, 1879 + +
Ephemeroporus barroisi (Richard, 1894)* + + + + + +
Flavalona cheni (Sinev, 1999) + + + +
Karualona karua (King, 1853) +
Kurzia longirostris (Daday, 1898)* + + + + +
Oxyurella singalensis (Daday, 1898)* + + + +
Family Daphniidae
Ceriodaphnia cornuta Sars, 1885* + + +
Scapholeberis kingi Sars, 1903* + +
Simocephalus serrulatus (Koch, 1841)* + + + +
Family Ilyocryptidae
Ilyocryptus thailandensis Kotov & + + + + + + +
Sanoamuang, 2004
Family Macrothricidae
Grimaldina brazzai Richard, 1892 + +
Macrothrix spinosa King, 1853* + + + + + +
Macrothrix triserialis Brady, 1886* + + + + + + +

e + Aenuluwmasiiy * Aevllafinuisenuludmiaussnauneuy (Maiphae, 2005)
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AN5199 2 FRABATNITWNTNTEA1BVBIAANALBLTUNNUTULABL LIS LAL LAREY 1A T

YIMISANE (A1)

ylinvasnanlaLyausu Wwigt oy

1 2 3 4 5 6 7 AW da
Family Moinidae
Moinodaphnia macleayi (King, 1853)* + + + + +
Family Sididae
Diaphanosoma excisum Sars, 1885* + + + + + +
Pseudosida bidentata Herrick, 1884* + + + +
57U 24 %ila 14 15 10 5 7 4 7 21 19

e + Aenuluwrasiny * Aevliainulinenuludwminussanauinau (Maiphae, 2005)
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anfl 2 fegnsranlaeausuinulunrasindnsualaniAsu 99Iaus18@ A: Bosminopsis
deitersi; B: Alona affinis; C: Flavalona cheni; D: Chydorus eurynotus; E: Disparalona
hamata; F: Simocephalus serrulatus; G: llyocryptus thailandensis; H: Macrothrix spinosa;

l: Moinodaphnia macleayi; J: Diaphanosoma excisum

a s A a oA o a
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WallSeuisuanuainsinvesnanlaigausuluwaasiiaslinazinounyinn1sany) wu
AuvaInTlalansue 2-12 ¥lin wiashiiauainsiinverailawewsuiinign Ao Wiasind
1,2 4a% 3 Aua1nU (12, 11 ke 10 ¥1A) LngniaatinNlanunaInsiaw N Ui aLfaunyinnig

WUFe81e Ao wriaaddl 1, 2 wag 7 (2w 3)

14

12 12
12

s
10
10
6 6 6
5 5
4
3 3
] 2 2
0 .
1 2 3 4 5 6 T 8

How e

=
[s:s]

VTUIUTUR

o

=Y

]

LS 91N

AH 3 Anuviannvinvasralaolsulufarwiain TuwsagtIaaInany

dl' = = I v oA v = (3 a 1 ! goj PN (Y
WellSuufigumauianuad18na19e909AUsEna Ut InAa AL UN U WAasHA 1 AU

v

wiai 2 dadviianundieadainiian (0.76) sedawunfe unaniti 3 Auuwnanii 7 (0.67)

AU 2 AUWNAIUIN 3 (0.56) hazuRaslni 7 AUWNEaIIN 8 JAnulA1uAA18ARIUDIAAILA
v A a A a v P & a '

wousuteean (0.14) (1151991 3) eNarsanAuAG1eAfvesaInUsEnauslnTenitelseian

3 I A v oA Y = 1 | P ¥ = o =
VBN UAAIIUTNUIN NWGUUﬂ'J']Nﬂa']UﬂaQ@E“JIu%'JQ 0.57-0.80 99UAINNARIYAFINUUIUNAIDY

Aoutnan lngildyiauadeadaiuuinigasenineauisuauuiazaszdn (0.80) 09awfeAN

a

SUAUULATNUBDIUN (0.71) wWaLAIRTLAIINARIYARILDENAATEMINIATEUILALARDITEUITUN LAY

q

[N
=

ARBITYUNEUILAZUUDILT (0.57) (115197 4) upnandiilewSauLsuseninufouiiudiasgna

WU Teedanueatgadayindu 0.79

LY v 6 J

NANISILATIEAENAUNUS AT URADANUIT ANUAUNUSTENI19T2T8N19FILINA DUV

a v

Usznmisiunisusinguasealawausuusiazytn lillauduiusedelidedAgn

[

U9 EIINA DY

yefinsIate (p = 0.255)
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A15199 3 ATUAINUARIYARIVDIAALALTBLLTUTEWINILAAILN

huae 8 7 6 5 4 3 2 1
ih

1 0.4 0.45 0.22 0.38 0.53 0.5 0.76 -

2 0.38 0.52 0.32 0.36 0.4 0.56 -

3 0.25 0.67 0.43 0.35 0.27 -

4 0.36 0.15 0.22 0.5 -

5 0.15 0.27 0.55 -

6 0.2 0.5 -

7 0.14 -

8 -

A15197 4 AYTIANNAAIEATIVDIAANALBLIUTENINNUSLNNVD LU

s W9 AADITLUNY @Jﬁﬁmuu a5%1
e

a5 0.67 0.57 0.80 :

@fﬁmuu 0.71 0.60 -

ﬂamﬁzmﬂ‘j’] 0.57 -

VLB -

anUT1eNa

nsfnwasinunalaensuiaay 7 196 22 ana 24 vila Tnensddinusiuuvdaunniian
fin Chydoridae @anndosnunisAineianumainatsssnanlawelsululssmalnenaignisdine
\Wu Sa-ardrit (2002) Maipahe (2005) Maiphae et al. (2008) Maiphae et al. (2010) Choedchim
and Maiphae (2012) Choedchim et al. (2017) Jantawong and Maiphae (2020) Tiang-nga et al.
(2020) Bawuinad Chydoridae 1HurARTSwuaNaLazsuvTinunTige (Hesan rarlaie

'
1A

s . I a a L% 1 1 i v
3UA Chydoridae LUUﬂﬁNWNﬂ’J']&JMaWﬂMa’]E&I’]ﬂV]E‘jﬂ LLﬁ%llﬂ‘W‘ULLWﬁﬂ'iS?ﬂEJaEJ'Nﬂ’JNSU’JNiﬂ

9

[ [

mlvluniaunsousalnaluniou (Korovchinsky & Sminov 1996; Michael & Sharma, 1988)
a o a av A a & -2 a ~ v}
Anunanviaanuannuluaudded Andu 32.61 Wasiius 199unAan Ao UNNUNILA b
Usenalng §991nn1sANIASItYintAaNuaIniaueIAa e wsUluImIAUsS1SE L ANTUIN
\Au 29 @na 49 ¥lla (Maiphae, 2005) 0u 30 ana 55 ¥iln ogdlsinu Anumainviafinuly
NUITYATILUDYNINNUITENDUNLN D1AUDILINNANTULEANTNLINADUVDILANAIUN WAL TLYLLIAN

Tunsiufedeiuanasiu Ing Maiphae (2005) leviinsanerlulrasiiauasunas fuauide
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v '
I~ N v

pdall wlinnaiiusednslufiufidmiausdng s1uau 7 uvash faduundad Yssam UIng
wuos T wag srafuh Afivihuneguesremudy SfufinsunaquuesfivdiadeUssun 70
Wosidud luvnefluvdaiiivhmsdnwedildulngifivihunequies ffufinisunaquussiiah
WdsUsrann 20 Wediiud dseanlawensuinondvoglnduinaduiluarunnidfnineguey
yuuiu Tnsfiwdnduundsdanizerdorlvaatlageusulignipnnluaunszuatildlas e
uenanidaduuvasemsiiddy esanfiwdnfuiidanzvoansslnaou (Periphyton) wae
punAEBuYEEi sudufefimihmeszsniaaenaeidunsduiddaiuemsvesralame

w3y wazduluwnamaudensendadngladndae (Sminov, 1974; Geraldes & Boavida, 2004) 8n

v
v A &

4 Maiphae (2005) fimsifiuslegnansouaqunngania wggiou wazggiu winuideassiliiv
fhegnaiissngdouniitiy Fuimsnenunuiggniainasenumainyie ssduszneuin wae
nsunsnszasrasaalawonsu laslugpiouenafiannizuindoufildvngay 1y seduinanas
puvgiitfuty dwmaliiuiogerde wazermsantiosasmuludie auinnsadisliszesin
(ephippium) Tu‘ﬁqm Falaszerdannsanumuseannzundeniilivanzadlds uazioanioy
mﬁ”amﬂé’uﬁuﬁamwﬂﬂﬁlﬂiwﬂﬂLﬁuﬁaéau waztasuiulasaly (Wongrat, 2000; Choedchim et
al, 2017; Choedchim & Maiphae, 2012) Farusenailinuaseinuanuvainvinvesnaila
WOLITULBENIINUITLNDUNT

wananimuIesUsznevriinvesnalaweusulueddoiuay Maiphae (2005) finana
AdeAdstuiauUiunans (0.49) eraiiissninauuanasiadsdauiinasiian Insundsini
wmsinvnduundaitauazunas warszesiaanlunisdndunsisouwanaisiuainiiovaes
NAITTY AINA AN INLINADNF vowuman lidnesdutademenisnm Jadomanil uaz
Hademetanmilanuunnsiety udegndlsimunuiiralaweususiuau 18 wia aanimun 26
silafinulunmsinuaded wefisreaunmsnuludm¥ausiing (Maiphae, 2005) 1oy dsnanln
wewsuiinudlvg WWurlafifisenunuwninszateiialan (Cosmopolitan) wazunsnszaneily
Tuiwn¥ou (Circumtropical) saudanlatsuuneoa (Oriental region) (Choedchim & Maiphae,
2023) Fausiazannsanuaalaweusuluuviasiiegedlinatsuuy winsnszanefvesranle
wousuluusazaia zdanvuzianiz@ilana i ulunIua1ufIn1s NSNeIn U LAaz Y
(Kotchasanee, 1994)

mnuvanviiavenanlawensunilanly WA 2 way 1 auddu e1auiiesainunas

o I a

Wme 2 dusinueendiauiiazatslutiaaindtuvasiidy (4.1-6.18 wag 4.1-4.61 Tadnsusedng)

'
a %4 =

Tuvagfinuaunainaiintesgaluwasii 6 Fuduunaswhndvinuesndiauiazaglui
Woeian (0.59-3.51 fadnSudeding) kagaNNITHATILYINIERR WUl Usunueandunasaigly
UNlANULANFAT U NHTEE1AYNINERH 5219 Urast 1 AU WAad? 6 wag WRasun 2

AUWNAIUET 6 waldfAUUANANAUSEWINURaINT 1 uay 2 deAAaeInyU Jantawong  and
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Maiphae (2020) #sfin¥1AunaInTiliauazn1snszaevasnainaaudiinguaailaweunsululmas
W3n sunafunsiay Jminuasigy sienuisnalunmuasUsunasendiauiiasatsluuid
HasiaN13NIEIBVIdIANlsAasuasAa eIy lneUSunueandiauiiasatglul dunuinly

L) 1

N13AIVANNITUIUNSLUALATUYeF T TInuTansgasaatsorm sl dundsaulagniunis

[

welasyiuwad Setuindudedefidanudidylunisdisdisveswnasinoudndidusgauin
(Duangsawat & Somisiri, 1984)
awdtsznevsiinvasealaousuiianuadeadsiuinniiansesvwinunasiil 1 fu 2 uas
AtenAatutiosianseiunaaind 1 fu 8 enaiflosinanmuindeuveundnir Suvawihi 1
way 2 FUadevsdsnndaudninglismaiu Tnedinnudy yaauduimuniazarelui waznisih
Tihwhduiidauuensnetu luvae? unsaii 1 fu 8 Jededndeudiulng Toun ey
st vesudeimuaiiazanelui wagenuu fanuuanesfuedredifoddymaadi A
pEpnAavetesAUsznautinssinmssianvesunanindauadondatulunansisdeudnan n
mﬁ]LﬁmmﬂsuﬁmamaﬂmL%@LLiuﬁWUIuLLGiazmeﬁg’]ﬁauiwyjLﬂwﬁmﬁﬁmmwimzmEJaeiNfﬁN
vhawagnuldily Yszneufuudifuuwndshudassuamusisieglufiufiduadeiudsddnuy
yanfimanifindiedu Jsenrdsmalinvosdusenousinluuvasihudazsuanaoutisndonds
fu wazAnumanviauazesdusznevrinsznitedianardiivied s danuadieadsiuinn
desnidumaifusedslufeuiiveilesiunaz Yuggiisaiu dawalvitadedundensiise Ll
uanenstuegeiidedrdynisadd nefifissgumgituidudiunndistulaeg ludouduiey §
guvgiiiedsganinfeununiius esnnfunarggiouundsinieauisdoudreun aulil
annsafiumegliluniundnit sgrslsinalunmsinmaded wuinmsusngueseailaweusy
Liflanuduiusiuaddundouiivihinimsntn uwiidesandnsifudegiades liasoungy
gan1a Usznaufunisviateyanmaiminluuvasinuiaus enavilideyaildliiismelunis
v ¢

Tasiendeyavaziiunualiuanuduiuslaegredaiau vionalaweunsuenalinuduiusiv

Hadeaunlulevinn1Insiade WwuALTLILLUYRILNAIA AUy Wusy

d3una

[

e inandiiiuiiralaweousuiinunsrasluunsnidnsualaniey @aulngdu
yiindinuldmlululnieu 19 Chydoridae  Luwsdfanumainvatsuniian uaguiaifinng
uwnsnszareniterdlunatsunain waznunsEeNnAeulawn  llyocryptus  thailandensis,
Macrothrix spinosa, Macrothrix triserialis, Ephemeroporus barroisi W Digphanosoma excisum Wwiian
msUsnguesnanlaweusulifauduiusiudadenisduandenivihinisnsain uiviuin

aanTauiarateluln dunlduadinanannunaInyie 1enUANUNAINTLAYDIAAILALYBLIULIN
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Tuunasnivsnaeendauiiaraislutigs wazesdusenaurlinvesralaweusulinund e nis
futlosiliaisuiuaidenauniin willruAdeAReiuABUTNINTENINUTANIT 1 kag 2 uag
FENIFOUNUNINUS uaziiunan Felidaden1edanadeudiulngliunndreiu Asuisansd

nsAnwLiinFie i soagulatauunngy
¥
VRIGIVEIE

ranlawousuiheasindunasiinuldenisudsuudamesdunndey ddulunsinu
Fomsiuarudlunisfufodslvinnniu lnedtuiedidduseuilfasouaquyngania wieus
vnsAnudaUsuiuaiugiunisanednunin waznisasiaiadedofidfy iy Usum
paelsfladie Tuuvdninfiudy Feuiinunaelsiladie azanusausuenieuiunvesunasinoudi
1o vinlanunsaeSuisfsanurainyia asrusznousia N15092318 AUYNYY LazANFURUS

vosnalawausuivdadensdaunndenldlndideaiuanuiuaidusssugiuiniian
AnAnssuUsENA

ANZEITVRVBUAN AEINEIMEanSiavinAlLlag LavinnINgIaeusIBATIVUATUNS 7
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Abstract

This study aimed to investigate the preliminary phytochemicals and total phenolic
content from the fruits of Eleiodoxa conferta (Griff.) Burr. The extraction was performed
using two methods: (1) cold maceration with organic solvents, dichloromethane and
methanol, and (2) hot reflux extraction using water as a solvent. Results showed that
methanol extracts yielded the highest percentage (% Yield) and exhibited good solubility in
methanol. Preliminary phytochemical screening revealed the presence of terpenoids,
saponins, coumarins, and anthraquinones. Additionally, tannins and cardiac glycosides were
detected in the aqueous extract. Using the Folin-Ciocalteu method, the aqueous extract
exhibited the highest total phenolic content (12.34+0.18 mg GAE/g), followed by the
methanol extract (11.99+0.02 mg GAE/g). These findings suggest that Eleiodoxa conferta
fruits contain predominantly polar compounds, providing a basis for further research into

their bioactive properties and potential applications in herbal product development.
Keywords: Eleiodoxa conferta (Griff.) Burr, Phytochemicals, Total phenolic compounds
unin

ullmaTinoa (Phytochemicals)  Lunguansssasueafiisndntuiioldtosiudaiosan
\Ju

[ Y

4
Usgleviroguainuyue W gniiusyyadase nsdesiulsauasa waznisdaasussuugiduiu
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Angiivuazidadeuandon arsmariliiesunluosdusznovdidyvosia uidadnuay
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=b.

A

Tngtanizaisusenauiluedn danuainluiiviasnaldvainsie losuauaulaaintnidenilan
Wasndnenmlunisinluiaundadusiguaimwase) (359550 wagaAne, 2554) @15Usenauiily
an Wulilaalinea nauansiegdnnulanaluludn wald 1al o1 dndfunenen uwasdenlnuandu
Ay a1susenaviludndrulngsenulusveuiusvielelawesvaamailiud lelowaliud waila
uoad AT waznIaludn aswaliligvsviateegiatu funsiinan1izeandindu Joadunis
ARTIANZIIA99 LU LBEAAUN U5RDARIMNT NSRS usiseEnld usiSeengnviuin
2 o & v o Y ¢ & P Ly ' 2 v
wzissiudusu ansavunldusylesunieen Tnaduaisusznaundgnaaiuaisneusse au
AMEMINLEUANY wazigUTusEuugiauil aansaimdneyyadasy (dede, 2555)
a a i PN . a 5 a N P
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Tuiisldan waziirdanaenl dnuazvesiunguiteenidunelngiuduneludmaziduuasly
neld wadidnvauzlugulindyu senunlunzans Usgneuludenauszua 200 - 300 wa LWien
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yuyendes salUien dnsnszaeiuglunialivestsemalng Ysemauiaide wazlszine
Sulafidy uenanidadinmamalaguints feiuiman leemms i dnauasinifiu uagdd
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1. Wiefnwiinarae iz ausan15anAaTINNANUHN

2. WeAnwmgnualiiUaadulazUsuaasusenauiueanTIn v Hangui
WANUUNTIY

1. NTATEUADENHANGUN
Honldlunsfnwinsallfe navquilgn £. conferta (Griff.) Burret aanduaniden eunese
Wz Jaminusidaa ludruseungainieu w.a. 2563 Ysnildenuazinudneen didiuilovema
vl dugudbn udnilveudensesdouaudeu (Hot air oven) Migaumadl 60 asraaided
& 1Y) 1% 2 o ' v & a = ) o a ¢
Juan 48 Halus auwie udegliludiduaamgll 4 esrwalduaiievinmsaiauaginsgi
aly
2. NMIANAFITIINHANUN
[ < 1 . a @)
2.1 Myafnkuudukuuwy (Maceration method) lngldlamaslsfiinuuaziuniveaidy
Aviazay dnavauiiwisuseana 90 N3 waiamievinazaty 2 viia Ao laeaslslinuuwaziuni
1% ad % . a a v @ (Y] o 1 [y |
weamEIEN1sMIIN (Maceration) Mgaumgiiviesduiian 2 Jutharsazangvesduainanuaauiily
N309A78NTEATENTBNUBS 1 MntuhluseveuendivinasaeniunIasguInIALuug (Rotary
evaporator) auwiaiuliluraindy leansataveulanaslsivmulasiuniuea
2.2 madawuuSeunuulnadoundu (Reflux extraction) aeldundusvinazane e
VQUAWAS 90.2 N1 UFTFLUVINAUNAUFNUINAY DRTIFIUAIBENIAL : 11 D 1:2 afiameynanin

wuulvadoundu (Reflux extraction) Wuan 1 thlue thaisazanefildainnisanauinsadsie
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a

nsvaunseaued 1 vhlvuiserdesiuiuuuutiBonuds (Freeze dry) anifufiulifigamgd
220 psrwaLdea Tdansananenuiin
3. n'lsmfmaaumsquwmﬁLﬁaaﬁuwaqmsaﬁ’mmnwa‘mquﬁ (Ayoola et al., 2008)

3.1 mIsnsedeumesuesd (Terpenoids) feansadaieany 20 fadndu avarose
Aaolsesy Usuns 1 Haddns we waznsesdrudildazaisesn diveunaifildainnisnses
(Filtrate) AREe) LANNIATATITAINTY (conc. H,50,) U3uns 0.5 fiaddns aslu d1Us1ngaaunu
Aihmansisessastuinduresansatafunsadaiinsn wansimumesUuses
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Wuasazatewasnaaslsn (FeCly) 1% 319U 5 MealgLANnIaLnalisawedan (Glacial acetic
acid) 91U 5 neA WL uazAYY LANnIadaisniiutu (conc. H,50,) Usuns 0.5 fiadans agly
511J31ﬂgwLLmu?ﬁﬁ’Hmamasaa&iaswiw%y’usummsaﬁ@ﬁunameﬁa?\lﬁﬂLLaﬂmW‘u AsALealnala
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WARASINNUANNTY

3.7 N1SATIABULOUNTIATIIUU (Anthaquinones) Feansariniean 20 Tadndy (i
a1vazanenIsngaiasn (H,S0,) 10% Usu1as 1 Jagaans 1uen ﬁﬂﬂejuuum%iaqé’qfﬁ 5 ufinsesdrui
liiazanwoon whdeelviansavaneifuasiionmgiivies thueanadiildainnisnses (Filtrate) Tuidy
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4 NMINATBUMUINIUAITHUIANTINVBENTANAIINNANAUNAEIS Folin - Ciocalteu
Colorimetry (AaLUas31n35989 Chidambara et al., 2002)
4.1 W3guEIsaranenIALNaaniiutu 30 40 50 60 uway 70 lulasnsumeliadans
pudduiitelfiduasazangunsgu

a a

4.2 wisufegansatavenunanquiveauviadudu 1 lilasniudedadang

4.3 Ywnansazanensaunadndidanududusieg anududuay 0.4 faddnsadlunaen
NARDIYUIALAN LY Folin - Ciocalteu reagent 10 % USuns 2 fadansiweldniu wWald 5 widl
Walzieua1susiun (Na,CO; 7.5%) Usung 1.6 Sadansaglidnnu sinld 30 uii

1.4 thansiilsuniansgandunasiinimenedu 765 ulumnsaiiansvlunsgiues
a13agane NIALNAEN

4.5 Apsgvliiuasusenauiiueadntuaisaiaveiuatnuanauil neUiaansazany
vossaviguitniaienliluded 2 vhnseasstudeniu asazaensaunadnluded 3

4.6 MUTIUYRIETUTENRUNURANTIN 1AgIAINTAANAULAIYBIANTANAINHAVQUH

WisuAunswnsgIuvesnsaunadnssauNaldy callic acid equivents (GAE)
NANI5I9Y

1. ANWAUININNIPATNUAZANEINITA IUNNTAZAY VDI TANANYIU

v Y I

nn1suaaesansliiiviasaiaveuannanquitiiadnseuvueailsosaznandn (%

Yield) gafian Feseas 30.33 lnsddnvuzilurewvamindiiniady sesawnfeansainsiie

FallSeuazuandn 16.83 waranwuzidursunaniadinaiay duaisadinmglaaaslsimulisos

a o a

~ v A v = a5 o v P P
ASHANANANYVIERLNYITREAY 0.23 WAy ﬂ‘wﬁuzLﬂumﬂammammau“amLLamﬂumiNm 1
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A1319% 1 Sovaznandn (% Yield) LagdnuyaenIINIEAIMYBENTANANEIUIINKANUN

ASn1sana d5anNANeIU SavaHanan ANWUSNIINIYAN
msadawuuiy  lepaslsiimy 0.23 AREIRIRG
LUUYALA
WNUeA 30.33 YDINUAFUINALUY
ASEANALUUSOU 11 16.83 YDINUAFUINALUY
wuulvasundu

auansalumsazansvesansananeuna 3 win Ingldsaviavarslunisnagou fe
Tapaslsiivu ozdlau WnusalaziWwan sIadeunUinansatneuiiatindelnraolsiinuazans
Igaludvhazanssdaiorfusazavareldursdiuluesdlnuua sumiusausliazarsluti dmsu
ansataneruiiatasismiuea danuaiuisoazanelaaluiiviiazatswniuea wazazaisle
vdlulnraelsiimunazesdlau duansadanenuiiadingioindauaiunsaazansldaluii way
avanglaunvaiuluesdlauuaziuniuea wakiavanglulnmaslsimu é’ﬁa%aﬁuamﬂumiwﬁ 2

A9199 2 ANAINNIALUNITAZ ANV TATANEIUNY 3 TliReeFainazaleTlnmIge

fvinavany - - y
. Ianaslsdinu 2zdlau WINIUDA 11
a1sananeny
=
lapaelstinu ++ + + -
LUPA + + ++ +
1 - + + ++
wuewn  ++ Ao azaneled  + Ae azaneldusdiy - Ae lulazany

2. mamagaumangnuiafitasduuasBinuasussnauiiuainaau

nlasIzvngnuAduansliiuIasainne1uaINWNILeansaINUETT 3 nau laun wnas
Yuosd 91Ul wazaunsy wilinuaisvanliuess unuiiy arsduealnalaled uwasheunsiailuu
dnfuansatavenuiiatindet anawuas 5 ngu léun mesTuoed el wuiu ashneslna

lalgs wazwounsAdluu wilinuasnaliuseduazauisudstoyaiuanslunisai 3
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A1319% 3 NsnadeUNIINguAiiiUewULArUTUIAESUTENOUNUOANTINVBIENTANANETURANRUT

wguell  wesl - wala . A3ALean . wou Fuadnsau
N . aldlu . wnuily ) AN _
dsanngu UDEA Uoea Tnalalaa 51873 1Uu (Mg GAE/g)
WU + + - - - + - 11.9910.02
i + + - + + - + 12.3410.18
NuEwme (-) Ao Negative test (+) A Positive test

asanavenunanannlaraslsimuiiusinadesliieanasanisnaasu

mMImUsInaEnsUsEnauTiuedansan Tngldia Folin-Ciocalteu colorimetric @sldnsawnadn
(Gallic acid) uasuinsgiu wuitldnsvannsgiunsaunadn (y = 0.0105x + 0.0877 , R? = 0.997)
Fawanslunnd 1
Gallic acid calibation curve
09

y=0.0105x+0.0877

i ®
G R? = 0.997

07 e

ABS

06
05
0.4 a

03
20 30 40 50 60 70 80
concentration of gallicacid (pg/ml)

AT 1 NTIUINTTIVRAAIANHFLTUTTENIAINITAANEULAT 765 Wwilulans AuAsdudusg

9 YBENTUINTFIUNTALAAAN (Gallic acid)
a ¢ a = a an . . Y& 1 o v =
NFIATIRRYINEsuednTulAedS Folin-Ciocalteu wansliiuinansainveuaigundl
USinauluedingiuganian fie 12.34 + 0.18 {adn3u GAE sensuvesasane sesaunfeasaianeu

ABLUNIUDE TINUSUUNUDANTIN 11.99 + 0.02 Haansu GAE fansuveIansann
anUsewna

1. SouasNaNAnvRIENTENANETULATANEINITIUNTAZ AN YRIEITAR AU
INMINARBINUIINTANANEIVLIMIUALISoYALNaNENENan Fasouay 30.33 FadonAnes
fummaudRvesumueanludvihazanefdidy inldaunsaainasussnauiaingudauaziadales

[%
9

Tuvazfansanamen@ditiganlinandngadudduiaes Sosas 16.83 avvioutsniugauauysel
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Ypsa13Usznaudagilunanguil egelsinnu arsadaelanaslslmudaludviazaieldduly
Nandnsiign Soeaz 0.23 wansliiiuinansusenoulidfitlunanauiidusuades

ansanaiuuildiazansludinihasaneniinuaudindeadaiu Areg1au asannalsiun,
uoaazarglafluviuea wazarsannieiiazaigladtudy Wulumung like dissolves like

J A U Ao v o Ao =2 ! AY

nanfe fgnagatenivisvararsludninasaieiivy ssussiagaseninduanaiitaduusile
Ina-lalwa (dipole - dipole) Teyatluandliiufssssuviiniunivesarsusznovluansanin ognels
Anu nshlazanevesansainueiinlufvhazatefuand1aiu 91ainenaulifumed ves
@517 (Pandey and Tripathi 2014, Ui, 2560)

2. MInagdauMawgnuAliiUasdunazUsunaasusznauiusdnsau

N13015198UA1 TN NWARLTBIAUNUINAI TN N AT IUENTARNE T ULANAIIAUA LY TATY
mviazany Mg arsatnmeluniueanungualsmeslueed w1luldu wazau1sy luvuen
asannmeuInUaTNNUANaINaIeuINTY WY wully wazAshvenlnalalyd wenaini n1s
Ldwvuansuredia 1wy Warliuesaluisassinvavats eradunsizanullunisnsiaaeudly
e anenso SNt iuni19n TNy @0nAdesiUMUITEY0Y Benmehdi wazandy (2012) 1a
n3rvaavaIIngnuialveslukazkavesUauuseUd (Chamaerops humilis L) afnegiumn

S s o =~ a a s sl s a !

woakazul Faduialulsdiferturguiinuansunuiy auseen eslussiuasenluduwnnmng
INUIIY Afriani et al (2014) lonaaaugrsauauLadasEveIHanquil (£, conferta Burret) 1
annrmelunIuea wuaswaluesauazeluty druluauidelarsadaneruiumiuea aziiain

a = a = 6] [ 3 a a ca 3 a
Havauil wuansngnwall 6 wile Ao wnesluesa w1luiu unuly arsduenlnalalen AU wae
LOUNIIAT UL

HAN1INARDTILATIETUTINMENTHusANTINLEns LU NaN st ane U aflusdngiu

=

gefiande 12.30+0.18 fadnsu GAE senfuvesansana envazidunantannsiiansuszneuiiuedni
azanenlfd wu unuiy lurusfiansatnneuumiueadsduinauednsiusesawnie 11.99
0.02 Tadnfu GAE senduvesansarin Auansdneniwiifuiy aenadesiuauideves Febrina et
al. (2014) lFFnwUTnamsUseneuiuedniuvesasainugudl (€. conferta (Griff.) Burret) fiarin
Fesnmuuasemuealags Folin - Ciocalteu Colorimetry wuinansUsznauilueaniuuaves
vauil £ conferta (Griff) Burret flafinsneloviueaiisyanailuednsiugedn 7,326 + 0.0989
filadnsu GAE iansuvesiiegna 53ufs Go et al. (2021) finuiwavemauisiusunuasilueansom
winfu 373.24+3.301 lalasniu GAE sefladniuvesiiodns dauansfenisioguosasngnuiaiily

USunaundnfey sauileansaniameinfuanignssueyyadasegegatavivsunamailiusedsiugean

71 232.60 + 6.825 lulAsnsu QF Aedaansuvofieens
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dyuna

NNINAINUIIANTERAE UL UeRiTorazHandnaga Tuvusansadiae1ulid
USunailuednsiuunniian n1sesivdeungnwaAlinuansaiavetunsgesiiosdiusenauiivainany

FeanusaltuselovdluauTinmwaznsimunansasanivssly
;24
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Tunsideseluasfnwanuluiiviowad eidudeyanatuanyunsiawayulnsunly

Uszloviiowmudundnsugiseld
AnRNIINUIZNIA
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F183lATUNMAngIman s liinAnwlaiteusisn1siide Neluiunsinauwauay kaen1sin
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Comparison of the Dyeing Efficiency of Banana Sap (Musa sapientum
L.) and Copper Sulfate Mordants in Dyeing Dragon Fruit Peel

(Hylocereus polyrhizus) on Cotton Fabrics
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AFNALY: A15TEARFIINTITUYIR NMsdoud WaenwAlens Mrennau
Abstract

This study investigates the dyeing efficiency of two mordants: Musa sapientum L. sap (a
natural mordant) and copper sulfate (a synthetic mordant) using red-flesh dragon fruit peel
(Hylocereus polyrhizus) dye extract on cotton fabric. The study compares two dyeing
approaches: mordanting before dyeing and mordanting after dyeing. Four solvents with
different polarity-distilled water, 1% citric acid, 1% sodium hydroxide and 80% methanol were
used for dye extraction. Polar protic solvents such as methanol showed higher efficiency in
dissolving betalain pigments. The performance was evaluated based on color intensity (L*, a*,
b*) and washing fastness. Results revealed that 80% methanol was the most effective solvent,
producing vibrant color. Pre-mordanting with copper sulfate yielded the highest color intensity
and fastness. Although banana sap produced slightly lower durability, it remains an

environmentally friendly alternative. This research highlights the potential of both mordant

types in sustainable dyeing applications.
Keywords: Natural mordant, Dyeing, Dragon fruit peel, Cotton fabric
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10 BIE [ Banana Sap Pre-dyeing
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Dyeing Results (L*)
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Study on the Photocatalytic Activity of ZnO and Ag/ZnO Nanoparticles

Synthesized via Green Chemistry using Psidium guajava L. Leaf Extract
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Abstract

This study aimed to investicate the photocatalytic activity of ZnO and Ag/ZnO
nanoparticles synthesized via green chemistry using guava (Psidium guajava Linn.) leaf extract.
The composition of the guava leaf extract was analyzed using Fourier Transform Infrared (FTIR)
Spectroscopy, revealing the presence of hydroxyl (-OH) and carbonyl (-C=0) functional groups,
indicative of phenolic compounds acting as reducing agents in the synthesis of ZnO
nanoparticles. The photocatalytic activity of the synthesized ZnO and Ag/ZnO nanoparticles
was evaluated through the degradation of Rhodamine B dye under UV light irradiation for 150
minutes, with absorbance measured at the dye's maximum wavelength of 554 nm. Results
indicated that ZnO calcined at 400°C exhibited the lowest dye degradation efficiency at 24.36%,
while increasing the calcination temperature to 900°C can be enhanced the degradation
efficiency to 49.45%. This improvement correlates with FTIR spectra showing intensified Zn-O
vibration bands, suggesting increased crystallinity of ZnO at higher calcination temperatures.
Furthermore, Ag doping on the ZnO surface via photoreduction significantly enhanced
photocatalytic performance; Ag/ZnO calcined at 400°C achieved 87.99% dye degradation, and
at 900°C, the degradation efficiency reached 97.90%. These findings demonstrate the combined
influence of calcination temperature and Ag doping on the surface of ZnO, leading to superior

photocatalytic efficiency.
Keywords: Psidium guajava L. leaf extract, A¢/ZnO nanoparticles, Photocatalytic activity
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Alshamsi, 2023) m3daasgiounmeuiluaeilngn Ay/ZnO-MMT nansainluse (Urtica dioica L) ag

anunsaiausEavzanlumsaaneddennnsauuglaaneliuatidila nsdunmeeunauluaedlngn
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2. Anwanudnunzianizvesaunauludefsanlanuazdaiias/denaanlen
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Abstract

The objectives of this research were: 1) to classify raising meat goat farming system,
2) to compare the costs and benefits of raising meat goat farming system, and 3) to create a
model of raising meat goat farming system in Satun province. Structured interviews, simple
random sampling, and sampling without replacement were used for data collection for a
sample group of 109 households raising meat goats. Hierarchical clustering was used for data
analysis. And OLYMPE was used for the analysis of the economic model with a sample
group of 15 households. The results revealed that the raising meat goat farming system
could be classified into three types as (1) raising meat goat along with rubber trees farming
system (Gy), (2) raising meat goat along with oil palm farming system (G,), (3) raising meat
goat along with rubber trees and oil palm farming system (Gs). In terms of an economic
model for 10 years (2024-2033) found that the raising meat goat along with rubber trees and
oil palm farming system (Gs) was an interesting farming system with higher margin of farm
than the other farming system. For an analysis of an economic model in 2024 of 15
households, the study could classify agricultural households by the average yield volume
sold and the average net income from goat raising into 3 groups as (1) the group with the
average quantity of goat sold and the average net income of goat raising at the low level, (2)
the group with the average distribution goat yield and the average net income of goat raising
at the medium level, and (3) the group with the average yield of goat sold and the average
net income of goat raising at the high level. These suggestions guidelines of developing
farming systems, agricultural households had to connect networks among local farmers
raising goats for assisting, producing, managing, and marketing for the sustainability of goat
raising and integrating for crop growing, livestock raising, and reducing the cost of raising

goats in rubber plantation and oil palm plantation.
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Sandy Soils in Uthai Thani Province.
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' @uéaﬁ'ﬂLLa:ﬁ'ﬁummﬂnwﬂiuﬂiﬁ‘%ﬁﬁui’vu ASHAYINSIAEAT 8.4190a19 2.uATAI5IIUTIV 80250

' Nakhonsrithammarat agricultural research and development center. Changklang, Nakhonsrithammarat 80250.
? gudiduiialignssay’ nswdvinsinuns snegnes Smingwssay3 72160

z Suphanburi Field Crops Research Center. U Thong, Suphanburi 72160.
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AdIARY: 908 N13IANITEINRIMNTIHY YeladlnuAILATIEARY
Abstract

An effective nutrient management for sugarcane production on sandy soil was
investigated. This aimed to be a guideline of fertilizer recommendation for sugarcane
production on sandy soil in the central region of Thailand. The experiment was conducted
by planting cane 4 generations; plant cane, first ratoon, second ratoon, and third ratoon
cane in October 2016 to September 2020 at Sawang-arom district, Uthaithani province.
Experimental design was Randomized Completely Block design with 4 replications and 5
treatments; 1) conventional fertilizer application 2) N-P-K fertilizer application at the
recommend rate based on soil analysis 3) N-P-K-Mg fertilizer application at the recommend
rate based on soil analysis 4) N-P-K-Zn fertilizer application at the recommend rate based on
soil analysis and 5) N-P-K-Mg-Zn fertilizer application at the recommend rate based on soil
analysis . The results showed that sugarcane fertilized according to soil analysis has sufficient
amounts of potassium, calcium, iron and zinc for plant growth. N-P-K-Mg-Zn fertilizer
application at the recommend rate based on soil analysis causes the third ratoon cane to
grow in terms of number of shoots and number of stalks per clump. The first and third
ratoon cane applied N-P-K-Mg-Zn base on soil analysis yielded 17.98 and 10.94 tons/rai and
significantly higher than conventional fertilizer application which yielded 12.34 and 7.56
tons/rai. The average income of 4 generations cane production applied with fertilizer
according to soil analysis was 3,125 baht/rai or 30.23 percent higher than that of the

conventional fertilizer application due to the 25.24 reduction percentage of fertilizer cost.

Keywords: sugarcane, nutrient management, fertilizer application according to soil analysis
UNn

2 [ = Ao o w 1 a o o Y & [ a
sagiduiivgnamnssuniiaudifyseirsugiivessewmalnedmsuldduingavlunis
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£%
=

11,125,480 15 ifinduaindnisudn 2565/2566 Sovaz 2.46 (@119 UAMLNITUATE08LAYLINIG

(% '
A =

[aow.], 2567) waifiuiiiuiien 9.129.862 15 ldnanamade 8,912 Alansuseld Aniwananiade
voslandeilAiniu 12,047 Alanfusiels (Friinnuasugianisnems [aan], 2568) wansliiiiuii
TushumssandesinunsnslnedinsUszautiymiunsuandsonadianmandadonaneysynns wu
fuftugnanulngegluunoidetinay anugauauysaivesius n1slide uardnseilimnya
viielsidualniomeiuiiugniifidedudufiune ffuwumafvnzalunisfunandnosdos
FonsviBiiunanandevneiiuilvigedu wu nisldwuslimnzantuundsgn madenggnia
Ugn wagnsianisdesndl
Joiaidutladenandefifianudfysonisensziunandnvesiivianisnsinums uazilsnmm
unsdadutadeddglunafuduunsade fufunslideedessivssansamlaefinnsanain
Uinasinemnslutle wazuiulilimngausuadinseinu Sugdulummilsildufofmei
nananses Tnsanusafiunandndenldiileldgndes Blackourn (1984) sneauimeanssalufiud
wmngausian1sUgnaseiiaannnii 25 fadnsu/Alandu InunawesluduilAuinnit 60 Tadnsu/
Alantu dedumsdnnislelulpsau veareda warlnunadondswosfinnsananarugauanysal
YOIFU NFUIVINTNEAT (NN, 2553) wugthbildledosnuainsieiau lngiiansanaindunse-
Yo WoawoSamUuuselovt InunaBouiiluuselow oy wanau wazang (2557) T1891U30
msldenualinsziiulufiufineugndesiumitdu anunsaufiunandndoslgn Sasme 1 uas
Souno 2 \afle 15.0 fu/ls dmsumsdgndesluutsiiud uenainmisldleiniinay N-P-K insasng 9
pufiuztui Sesdilianufesnssinemnsdududulunnadyivlauaznsaiesandn 59
é’aﬂzﬁL“fluagaﬁw@‘ﬁ'ﬁmmﬁwé’iyﬁam'iw'%aylﬁuimaaﬁsuLLazLﬁuaaﬁﬂixﬂ@Uﬁﬁﬁ’ﬁghﬂﬁxUWﬂﬁ
dumsrzitouluiuaynisdansiest Indole acetic acid uaz Auxin dudusesluuiinszdunis
wigiulavesiia nsladedanzdsututls N-P-K ludosnuiiinandanaziinahnaifiutuoehs
NledAgn19ana (Panhwar et al.,, 2003) %"’aauwm%fauﬁﬂwuﬂagmmﬁmﬂﬁmﬁﬂﬂz?l Tnedosdiuans
91MsnsIndinzdazinasonisuanne maaiydulauazanueniudes oxmsiiluseuiiuauimies
FanFedvnuuusulusou feudesdu maunnneanas misfivwadn uasilifivseunadiesonis
dvhansveadosivhlrdulsafnensuauauasiilu (Romheld & Nikolic, 2007) nisldedaned
vlnanandon nsaiaiuln auamdes Arwend wassuudwolsifiuuinty Tnensldds

[ a o

nzdonsn 4 Alansu/1s TuRuns1eveIUsemAusITa YNANaNdnoeiuady 6.4 du/ls waznisid

o a o a

gdanyd om0 1.6 Alansu/ls TuRunsreniidansdnanalaiazyinlvrnanasiuiuain 1.76 su/ls

Nk’

[ L

Ju 5.0a §u/ls (Mellis et al, 2011) Calcino (2010) S1BwINAuAT&Inyaiaalamninit 0.3

1+

Tadnsu/Alansy azdedlddedinegd 1.6 Alansu/ls Mellis et al (2011) wuziluladedaned 0.8

9
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Alansu/ls wanunons1ddsldiiesnadnsunisuanaas
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winfi@eudussruszneuddnaesnaslsiian MsduATIEikas N1sasgivlnlagnsazau
5 % Y] 4 = o Y oA A % Y o 2 a
U1n1avesdey warderrunisindounvesiearedaluduiivuaziieitesiunisdunsienlusiu
N o a dao Y a a Sa e o =
wunfideainuinluiuniidnsnmsvearanniuly wavazuanseinisvinlufundvsnauwunidideud
= v o ] A a v a 1Y) Yy A 9 + N v v Y
wanasuldsind 30 Zadnsu/Alansu msagdesiinisdanislewuniideulviiudes wasdniinig
Jansdeuuntiduiivunzanssinanennninuandntides taun usnd wa AUUSansS wazmIy
- o | o ¢ ¢ | - dl | 4 o ' 1Y)
i asnnuunii@edludieduasiziieuleduasdreiiuauninuielddeuunii@eusiuiu
Woanesa waglnunadeoy dvsuauniuunilieuuasdingdnadalani nsladewunilifeuuas
dang@vililanandndaeindu A1tu N15ANYINISTANITEINBIMTUSN 59BN T KAZEI
amsasuluiiuinguaunse-sudunsedwmingrivsdndeueauanysaivesiusnluuuimisg

P luNSNLNANAR D oY
ANTEIUANALRWIE

1. §08 (Saccharum officinarum L) vanefisdosTssu videdosinna fugniuiieldidu
FngAvlunawdminalulssnuiiema

2. §opUgn (Planted cane) mnedsiudosiliunannsugnlnenislivieuiiusseaiiutan
Uan

3. §08me 1 (First Ratoon cane) mnefisdudonilsensenannnevesdesian

4. #avme 2 (Second Ratoon cane) mnufisiudesilenanaevesdosne 1

5. §08m® 3 (Third Ratoon cane) mnefsudosiisenainnevessesns 2
UIZEIANTIVY

iieAnwnsdnnissinevnaifiefinysyavsnmmsuandesluimingsiosni
WANUUNTIY

1. MmIAndanunUanuaznsinsziauURnaalivasiu
tuineasnluuvasugndesresnunsnstuguneainensual Jwmingriestll fidaudas
Fasting 564907 Northing 1725641 fuflanvauziilefudufusiudunsiegaautuls (Coarse-
loamy, mixed, subactive isohyperthermic Typic Haplustults.) ABuUSNAISNARBLAURIBESAY
. d‘ % = a I a 6 va IS a 14 1 1
394 (Composite Sample) N5gAUAIUAN 0-20 LYURLUAT AIILATITAFUUNNILALYDIAY laun A1

ANULuUNIA-Ae Taae pH  meter  19ons1d@u Au:dn windu 1:1 (Peech, 1965) MUSunw
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a L=} (% '

Bunieingdieiiues Walkley and Black (1934) Saenweanefaiiduusslewilaonisatafudae

q

[
[ '

Wenafia Bray Il waz3naInsind Bray & Kurtz, 1945) Saalnunaifey waadey waswunidideud
wandeuldlauatafudie Ammonium Acetate 1 N wagindaeinded 1A3ee Atomic Absorption
Spectrophotomete (Schollenberger & Simon, 1945) Saanwdnuardinsaanaldlnensadadae
75 DTPA (Lindsay & Norvell, 1978)

2. NMFINUNUNITNARDY

Masunsnassuuudluudenauysal § $1wau 4 91 5 nends Wi 1 ladelulnsiau
Woaeda uavlnuna@enwuuinunins 2) Tddelulasiau weanesa waslnuvadounmuAiiases
au 3) ladelulasiau veavesa Tnuvaey uazuuni@eunuAdiaseiiu 4) ladelulasiau
Woarleda Inuwvadey uwasdinsdauaniwsieiau 5) ldlelulasiou Weaveda Inuwvadey
wunil@ey wagdangdnuAiiaseiauy

3. mawsuiuiiuaznisugndes

fufuvaamaassdinislony 1 At lowds 2 ads loAuBnUszanas 50 iwufans nsufuly
aziBeauarenses Iiszogrinasznineges 1.5 wng Ygndestuguouunu 3 elfiousueu 2558
lngnnaviewiugvquas 2 viouw vioway 3 A1 Uszegriieseninavay 0.5 WS Wagnaufunuiussuy
5 WwuRiluns twiaklamaaeddesd 8 und e11untay 8 wes AudiAuiien 24 asauns Ugndes

lagdanisdenunssaisenag Al

Fertilizer
Treatments  Fertilization time* Fertilizer formula and fertilizer rate per rai per year N-P-K,O
(kg/rai/year)
First
15-15-15 rate 50 kg.
Planted time
38-15-15
cane Second 46-0-0 rate 50 k.
Conventiona time 15-15-15 rate 50 ke.
| Practice First
15-15-15 rate 50 kg.
Ratoon time
38-15-15
cane Second 46-0-0 rate 50 ke.
time 15-15-15 rate 50 kg.
First
Apply half of the recommended N-P-K based on soil analysis.
Planted time
18-6-18
cane Second
Apply half of the recommended N-P-K based on soil analysis.
N-P-K time
First Apply P and K at half the recommended soil analysis values. Apply
Ratoon time N at half of 1.5 times the recommended soil analysis values.
27-6-18
cane Second  Apply P and K at half the recommended soil analysis values. Apply
time N at half of 1.5 times the recommended soil analysis values.
N-P-K-Mg Planted First Apply half of the recommended N-P-K based on soil analysis.
18-6-18
cane time Add dolomite lime rate 50 k.

=
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Second
Apply half of the recommended N-P-K based on soil analysis.
time
Apply P and K at half the recommended soil analysis values. Apply
First
N at half of 1.5 times the recommended soil analysis values. Add
Ratoon time

dolomite lime rate 50 kg. 27-6-18
cane

Second  Apply P and K at half the recommended soil analysis values. Apply

time N at half of 1.5 times the recommended soil analysis values.

First Apply half of the recommended N-P-K based on soil analysis.
Planted time Add zinc fertilizer rate 1.6 k.

18-6-18
cane Second  Apply half of the recommended N-P-K based on soil analysis.
time
N-P-K-Zn
- Apply P and K at half the recommended soil analysis values. Apply
irst
N at half of 1.5 times the recommended soil analysis values.
Ratoon time
Add zinc fertilizer rate 1.6 ks. 27-6-18
cane
Second  Apply P and K at half the recommended soil analysis values. Apply
time N at half of 1.5 times the recommended soil analysis values.
First Apply half of the recommended N-P-K based on soil analysis.
Planted time Add dolomite lime rate 50 kg. And add zinc fertilizer rate 1.6 ks.
18-6-18
cane Second
Apply half of the recommended N-P-K based on soil analysis.
time
N-P-K-Mg-Zn Apply P and K at half the recommended soil analysis values. Apply
First
N at half of 1.5 times the recommended soil analysis values. Add
Ratoon time
dolomite lime rate 50 kg. And add zinc fertilizer rate 1.6 kg. 27-6-18
cane

Second  Apply P and K at half the recommended soil analysis values. Apply

time N at half of 1.5 times the recommended soil analysis values.

* First time: Apply as foundation fertilizer. Second time: Apply fertilizer when the sugarcane is 5 months old.

4. nM3AATiiIusInemnsiuly

) | Y A Yy oo = = v ° | A a v v

Nudegsludesiiiadasiions 6 Weow lneguivludessdunisluiiiudegaying (the top
visible dewlap) vosiudes WiludesiAulaunsiuiy wasdesas 1 faeg1e 9 az 1 Alansy
Untlnaa) 590 20 PPN @ATIZRINDIYBLar AU TATUNISHEANIINISIAYAT NIUATINTT
ineas Aasziusinululasiau (N) 1neds Kjeldahl duneoanssa (P) Inunaluy (K) uralfou (Ca)

a A o a I3 [ o [l LY} 1 =l ¥ 1 a

wnnili@en (Mg) dinzd (Zn) waziudn (Fe) Talaevinnisgassiognsiumensanauseningluniniaz
We3Aa3A (HNO5: HCLO, = 3:1) wiaweanesalnenisinlmindnieds Yellow molybdovanado
phosphoric acid Tnuvaden InnieLp3ee Flame Photometer d@unpai@uunazuunii@ouinliin
AINTAANGULEAINIELATBY Atomic Absorption Spectrophotometer

5. Matiudayan1sasyiiuln nandn wazannw

Nudeyadesdnuiu 4 Ju Aedesugn douna 1 douma 2 wazdosna 3 Usenausie 311U
wie/ne Wiedeeliey 4 Weou S1uiua/ne Wedesilony 6 Weu §1uu 10 ne/udastay LAUNaNEn

908099y g UTEINN 330 U lngdunatewUasiiuf 24 asiaunseallatges ieliuduiua
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1
o % [ 1

dmiuanaduuadels daninuandnd nsuiuiunandnsials dunanindiuiu 10 d1eie

1 [ [ o = v a

LURE08 BN UIIUIUUABINDET TAAINNENIALALIAINLAUAUDITIARANINSTSUYIR A

q

Wurgudnanausnaldesiiegnasaiigeiilonniviles wardudieg199eudnuiu 6 a1de

wlasdoy dalimsienuiunasesazvesinaglasauigrsiovaiuisondndunisandanndedle

fa v A

(CCS: Commercial Cane Sugar) a4 AU iivlsgnasass

6. NFAATIVINANDUUNY Uazdoyaneatia

NFIATIEINaRBULNY IngAnnusuyunIsNgs Ussnaumesiale dnsdesels uazsien
enandniiednsldananedes/mandndels uagiuisuiisunaiilsanudazisnig
Jan1sdeiUTeuiisuiunislddevesnunsns dmsunsiesezideyanieadii nsgiilagiiasies
ANUMUTUTIUNEER wazlUSeuLiguaINuANA9YeItayalagdd Duncan s Multiple Range Test

(DMRT) fisesumnadasiy 95 %

NAN1599Y

v

1. Yayanuanazauuan1waiiiasfuuaenu

Y

'
[

NaIATIERALURNNIMATVEIRY WU Aullarnudunsa-ane Aa 7.9 TBunseinasEaus

q

1N @ 0.81 % mslalamuadinsizinu de lddelulasiau dns1 18 Alansu/ls Weanesanlu
Usglewdl fie 17 Tadnsw/Alansu egluszAuuiunans Jesmumdnsieiau e Joneawln 8051 6

Alansw/ls munageunuanideula A 20 fadnsu/Alandu BallAeglusediun dedlddelnuny

| A

8ns1 18 Alandw/ls umaleuuaniudeulaiirgeunn fie 1773 fiadnsu/Alaniu lidedddle

wha@ey wuniligeuinanideuladen 40 fadnsu/Alansu Tdyulalalud §nsn 50 Alandw/ls uay

[ 1Y =l

dangdilan 0.28 fadnsu/Alansu egluseaudi dedldsndened dns1 1.6 Alansu/ls (@anduwideiey

15 [@25.], 2544 ; inBaun AudezITe, 2556) (Table 1)
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Table 1 Chemical properties of soil used in the experiment and fertilizer recommend rate

based on soil analysis.

Soil properties Value Recommend rate based on soil analysis
pH 7.9 -

Organic matter 0.81 % N 18 kg/rai

Available P 17 mg/kg P,Os 6 kg/rai

Exch.K 15 mg/ke K,O 18 kg/rai

Exch.Ca 1773 mg/kg -

Exch.Mg 40 me/ke MgCosCaCos 50 kg/rai

Fe 23.98 mg/kg -

Zn 0.28 mg/kg ZnSQOq 1.6 keg/rai

2. M3RsYLAUInYasSay

N1399n155190 M1 Ttaen1sladenuununsng kazn1sidde auAiasienauy wudn n1s
Wiyulnvesdaelan deene 1 wagdesna 2 lunnnisuisn1sdnnsledesiiviuiunieliwangs
n9aiia IngdlAnaglugig 9.25-11.00 nie/ne 7.5-9.1 ia/ne uay 9.11-10.68 nia/ne AuEIRU

[

dmiudesne 3 Msldadelulasau weanesa Inuvadey wunidey wazdainsdonsuuztdiniued

a v

WATIERAY (N-P-K-Mg-Zn) H31u3unve 8.87 wia/ne geniuazuanmsegeiiteddgymisadanu
aa |+ &4 Ao | ' U ] aa v amd = Ao
Fnsladewuuinunsnsdaddnuaundes 7.11 nuds/ne wiliwand1anieadfiunssuisou Feliduiu
ipagluyie 7.33-8.52 nila/ne (Table 2) M3ldlanadBinuning wazn1slddednswugdiniua
a fa ¥ ¥ ¥ ! a o o 1 1 aa A 1 £ 1
Inszvinulugesdan deene 1 wazdesns 2 WUl FwIus lduandemieadia daregluiig 4.90-
5.14 §1/n9 6.99-7.40 d1/n® kar 5.53-7.20 §1/n8 MIUa1GU wiludeunea 3 wuil n1sldde
lulnsiau Weanesa Inuva@en wazuuniil@ouniuaitasnzau (N-P-K-Mg) 9a8iignuiuan 5.41
a1/ne Wesniwasunndvegeiidedfgveadanunssuisnsladeuuunensns waenssuisnsld
Jolulnsiau Wearlesa Inunaden wunilifon wasdinsdnuardnsieriau (N-P-K-Mg-Zn) daeil
U1 6.47 Uag 6.46 §1/nD AUAWU (Table 2)

3. Gsunasnemstulu

nsUszdiudsnusnemsiulusey wuinssudsnislddenuuinynsnsuaznisldledns
LU INUANIATIERRUNNNTINTE dUTunusglulasiauiazinuadenluludesUgnliunnsdanis

ann lnedlA1egluyae 1.70-1.79 % uay 1.18-1.35 % anudwiy
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Table 2 Effect of nutrient management on number of shoots and number of stalks of

planted cane and ratoon cane.

Number of shoots per clump Number of stalks per clump
Plante Ratoon cane Plant Ratoon cane
Treatments
d cane 1 2 3 ed 1 2 3
cane

Conventional 9.50 7.50 9.11 7.11b 541 6.99 6.53 6.47 a

N-P-K 9.25 8.75 9.29 7.33 ab 4.90 7.40 553 6.23ab
N-P-K-Mg 11.00 8.60 10.04 8.52 ab 5.01 7.31 7.18 541b
N-P-K-Zn 9.75 8.35 10.66 8.52 ab 522 6.99 6.09 5.80ab
N-P-K-Mg-Zn 10.00 9.10 10.68 8.87 a 5.18 6.99 7.20 6.46 a
CV (%) 19.9 11.3 16.3 11.7 20.6 9.6 135 9.9

Means in the same column, followed by a common letter are not significantly different at
the 5 % level by DMRT.

nssusmslddenuuinuasnsiviinameanesaluly 023 % @induazunnsseged
todfymeainfuisnisladesnsuusimudiessitunnnssds daluunameansalulueg
T4 0.18-0.19 % dmsulsnaueaidoy wan wazdinzd luluynnssudsnisladedaniisanadiv
ANURBINSYRLHY HAnegludie 0.47-056 % 96.87-118.1 Uadnw/Alansu way 17.00-19.43
fodnsw/dlanty swddy (Table 3) dwudesnaia 3 funudn ARdsvessinasine g
Tulasiau Weaneda wavlnuvadoy luluwsarTsnisladeiianlaiunnsameada daneglude 1.70-
1.75 % 0.19-0.21 % uag 1.33-1.52 % sudwu Usunauuni@eslulunnisnmisladeiianlaiivme

AUANUABINISVDINDY 0.10-0.12 % wandlu Table 4
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Table 3 Effect of nutrient management on leaf nutrient of planted cane.

Leaf nutrient

Treatments N (%) P K Ca Mg Fe Zn
(%) (%) (%) (%) (mg/kg) (mg/kg)
Conventional 1.79 0.23 a 1.35 0.47b 0.11 ab 118.1 a 19.43 a
N-P-K 1.70 0.19 b 1.27 0.54ab 0.11ab 100.7 ab 1731 b
N-P-K-Mg 1.71 0.18 b 1.18 0.56 a 0.12 a 103.3 ab 17.00 b
N-P-K-Zn 1.70 0.18 b 1.32 0.51 ab 0.10 b 105.3 ab 18.68 ab
N-P-K-Mg-Zn 1.73 0.19b 1.33 0.50ab 0.11ab 96.87 b 18.68 ab

CV.% 3.6 4.6 10.9 9.7 1.2 10.3 6.9

Means in the same column, followed by a common letter are not significantly different at

the 5 % level by DMRT.

Table 4 Effect of nutrient management on leaf nutrient of ratoon cane.

Leaf nutrient

Treatments N P K Ca Mg Fe Zn
(%) (%) (%) (%) (%) (mg/kg) (mg/kg)

Conventional 1.75 0.20 1.33 0.41 ab 0.12 a 105.6 a 16.81
N-P-K 1.70 0.19 1.40 0.35b 0.10 b 1059 a 16.93
N-P-K-Mg 1.74 0.21 152 037ab 0.12a 104.9 a 16.62
N-P-K-Zn 1.74 0.19 1.35 0.44 a 0.10b 88.06 b 18.00
N-P-K-Mg-Zn 1.70 0.19 135 04lab 0.12a 92.75 ab 19.00
CV.% 4.0 5.1 8.6 10.9 52 9.3 6.9

Means in the same column, followed by a common letter are not significantly different at

the 5 % level by DMRT.

4. ANWAULNNNITINEAT NANER u,asqmmwﬁﬂﬁy’ué’aa

N19L93 Y AUIANIAUANENIE1V9P88UaN doune 2 wagdoaena 3 Jon13tddunuy
NwRINg wazn1slaledasuuziniuaiiaseraunnnssudsiaugeliunnimieada dreg
U939 253.6-284.9 \wuRlang 144.9-177.3 wuRlung uaz 148.4-183.4 lwufluns muawiu dms
gogne 1 Ianmsladululasiau veanesa Inunaden wuniluy uazdinsdniuninsziau (N-P-

K-Mg-Zn) 998iin11181981 219.2 WwuAmas uinnitazuanssegniitedAgnisadfduisnisld

JgUUunenInNssa0eeiin1Ne1Ia 175.8 wufumns (Table 5) vuialdunugudnaaivesdesUgn
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Mdtelulpsiou veaveda Inunaden uazuunii@ounuaiasziiu (N-P-K-Mg)  ild1 2.96
WuALLAT 1nniuazuanAsegalifeddgmeadatuisnsladouuuinunsnsdaivuadusiiu
AUENA1NET 2.64 WwuRWAT dmsudesne 1 9oene 2 uardsyna 3 5N1slddouuuinunsNILaEN1S
Tadgdnsugdinuinseniunnssuisnud desdvunaduriuaugnasaliwanemeaa
lnedlAagludig 2.35-2.73 Lwufilung 2.46-2.63 WURUAT WAy 2.53-2.64 LUFLUAT ATUAIAY
(Table 5)

nsladelinunsnsuaznsladednsuugiinuaiinseiaunnnssuisvesdssUan doens
1 doumo 2 wazdaene 3 Hd1uiuvdesliunndrmvadalaeiid1eglugag 21.22-21.84 Ydee/d
19.99-20.80 Uapy/a1 14.87-17.25 Udoy/dn uar 17.13-18.24 Uaey/a1 auaisu dmsudiuaue
Auienvesdenugn deene 2 wazdosne 3 Snnsldlauvuinuasnsuaznislatonusnsiiuzii
AuANIATIEAY danldunnenemieadn Ineddnwiudieglugig 9,091-11,138 d1/13 10,833-12,166
a1/15 uay 8,440-10,450 d1/135 mud1diu (Table 6)

nstadelulnsiau Woanesa Inuvaduy wunii@eu wasdingd dnsuusinnuaInszy
A (N-P-K-Mg-Zn) vilvidaene 1 wazdeene 3 finandn 17.98 fw/ls uag 10.94 du/ls mud1dv a9
niuazuanensegsiifudAmnaainfuisladeuuuinuasnsdsdinanan 12,34 du/ls uag 7.56 v/
13 anuddiv wilugeslgnuazdesna 2 wuii nnssuisnislaledesiinandnlaiwanmieada den
agluy9 14.30-17.23 A/l wag 11.53-11.02 fw/ls audeu

Table 5 Effect of nutrient management on stalk length and stalk diameter of planted cane

and ratoon cane.

Stalk length (cm) Stalk diameter (cm)

Treatments Planted Ratoon cane Planted Ratoon cane

cane 1 2 3 cane 1 2 3
Conventional 253.6 1758 b 1449 1484 264b 235 246 256
N-P-K 275.5 201.6 ab 1622 1667 271b 263 262 264
N-P-K-Mg 274.6 210.0ab 1624 1834 296a 271 249 259
N-P-K-Zn 284.9 187.7ab 170.5 1647 268b 248 253 253
N-P-K-Mg-Zn 275.5 2192a 1773 1648 268b 273 263 264
CV (%) 8.0 11.9 24.1 153 4.4 102 57 51

Means in the same column, followed by a common letter are not significantly different at

the 5 % level by DMRT.

= @
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Table 6 Effect of nutrient management on number of internodes per stalk and number of

stalks per rai of planted cane and ratoon cane.

Number of internodes Number of stalks
Treatments Planted Ratoon Planted Ratoon
cane 1 2 3 cane 1 2 3

Conventional 21.30 1999 1547 17.13 11,188 13,200a 12,000 8,440

N-P-K 21.55 20.00 15.00 17.47 9,091 13,200 a 10,833 9,300
N-P-K-Mg 21.22 20.79 1487 1824 10,246 10,400 b 10,966 9,600
N-P-K-Zn 21.84 20.78 16.70 1759 11,138 13,800 a 12,166 10,450

N-P-K-Mg-Zn 21.71 20.80 17.25 1739 10,969 14,200a 11,566 10,280

CV (%) 8.9 6.4 208 7.1 21.0 13.7 10.4 13.4

Means in the same column, followed by a common letter are not significantly different at
the 5 % level by DMRT.
dmSuauAINAILNIY (CCS)  vewgrenud1 msladelulnsiau veanesa nunaguy

a1 ada

uwuniiBey wardinednudAinenau (N-P-K-Mg-Zn) ¥04doene 1 wazdeene 2 IATTLod 16.09
wag 14.10 mMudIaU aendnuazunnsisegaiidedidgynisadia duisnislddelulasiau eanesa
Tnunadey waznunfidounuaimsieiiu (N-P-K-Me) Fafiendfioa 14.27 uaz 12.51 augdisu
dwsuludeslgn wagdesna 3 nudn MsdnnsleusdasIsiiaggealiunnseiunieada lnelirey

Tuang 13.76-14.69 wag 13.69-14.61 anuasnu (Table 7)

Table 7 Effects of nutrient management on yield and CCS of planted cane and ratoon cane.

Yield (Ton/rai) CCS (%)
Plant Ratoon cane Plante Ratoon cane
Treatments
ed 1 2 3 d cane 1 2 3

cane

Conventional 1430 1234b 935 756b 1391 1548 ab 13.71ab 14.61

N-P-K 1456 1591 ab 1057 9.11ab 1435 1528ab 13.16ab 13.89
N-P-K-Mg 1699 1224b 1029 10.03a 14.36 1427b 1251b 14.48
N-P-K-Zn 17.13 155%9ab 11.02 1001a 1376 1532ab 13.01ab 13.69

N-P-K-Mg-Zn 1723 1798a 1053 1094a 14.69 16.09 a 1410a 14.10

CV (%) 24.3 22.9 22.3 14.5 7.9 4.9 6.2 6.2

Means in the same column, followed by a common letter are not significantly different at

the 5 % level by DMRT.
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5. HAABUWNU
nsladenuAuABINITveIiYenT MUz UAIATIEEAUNNNTIIIS  dauyuendetos
nismslddevennunsnslsas  636-791 uwsels  finandndesaniiiuuuinniisnislddeves
nwasns wasdallnaliiudu 1,567-3,125 vin/ls WelSeuiieuiuismslddeveanunsns dmsu
aa Y+ U IS a A % = v o I a 4
nssudsnistilelulasiau Weanesa Inunalen wunilen wasdinesd dnswugihnuainsien

fiu (N-P-k-Mg-Zn) ludeegnisdosne 3 Ineldadefiudu 3,125 vw/ls (Table 8)

Table 8 Effects of nutrient management on fertilizer cost and income of planted cane and

ratoon cane.

Yield Fertilizer cost* Income** Increasing income
Treatments
(ton/rai) (baht/rai) (baht/rai) (baht/rai)

Conventional 10.88 2,490 10,336 -

N-P-K 12.53 1,699 11,903 1,567
N-P-K-Mg 12.38 1,799 11,761 1,425
N-P-K-Zn 13.43 1,754 12,758 2,422
N-P-K-Mg-Zn 14.17 1,854 13,461 3,125

*Price of chemical fertilizer: 21-0-0 = 460 baht/50 kg, 18-46-0 = 980 baht/50 kg, 0-0-60 =
baht/50 kg, 15-15-15 = 860 baht/50 kg, 46-0-0 = 770 baht/50 kg, MgCosCaCos; = 100 baht/25
kg and ZnSO, = (32%2Zn) = 850 baht/25 ke.

**Sugarcane price = 950 baht/ton

aAUsENa

1LaudAnaaiivasiuiildlunisade

SowSeuifisuiuauanifvesduimnzandmivdos  Aefidnmnulunsa-sns  oglutas
56-73 Buvideing 1525 % wearledaidulsylovtl 1020 fadndw/Alandy InunaiBoud
uandsuld 80-150 fadnsuw/Alansu unnildey 12-30 fadnfw/Alandu uazdsnzd unndn 0.6
Jaansu/nlansu (@35, 2544) ﬁuamamﬁ’amaLﬂﬁﬁuawaqﬁuﬁiﬂumsmaaq%awuiw faanudu
nsa-ie ge Buvdeingin dlnunadeniivanivdeuldmn fuundiGousn wasdidsnzddnann
dnsumsdgnden detuTsmsinisdanstefiangadlumsdgndes

2. Ysuusnamisiulu

Anderson and Bowen (1990) la@AnwiUSunasineimsluludes Tugisadad wui sy

s wnsluludesiglvinandnegraminzaumsilulnsiau 2.00-2.60 % Weanlaa 0.22-0.30 %

= @
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Inuvadeu 1.00-1.60 % waaiduy 0.20-0.45 % wunfiideu 0.15-0.32 % wan 50-105 fadnsu/
Alan3u wazdsnzd 12-100 fadn3u/Alandy Fslunmsasesinemsluluvesnsveassiilsianansa
oAUTeldsil

2.1 Weamlada n13inssuAsnisladenvuinwnsnsivdinaneanesalulu genduaz

v aa

wansinsegelidedrAgynisadfiuisnislddednsiwusiiniuaitAsienaunnnssuIsiiionnn
nwasnstale P,0s 9w 15 Alansu/ls wnndinmslddenuAinsienaunldds P,Os 901 6
Alansu/ls

2.2 wunii@en YSunawunil@enluluynnssudsnisiamliiisaneiuaufeinsvesiiy
- o [ < 2+, o 9 vw o
Wesnnuunili@eauduuanlossudssauingessruiadn (Mg™) vilisnsinisaauuniiideslossy

o+ + 2+ o X a ¢ .
anawnnyndl K NH, Ca luansaganeas esainleesumaniuaninizufUneg (antagonism)
Aon1sgawundidey deiudseranveinsuiawuniideulaiaue (wsgns leanani, 2546) dalunis
S Ja dow a =~ - a v = vy 1Y) o

naassnsslfunldlgniuaadeunuaniuisulaaanniadumeliniinistanvinanisaauiniideuau
denalviunaumuniideslulus

<

v a Q:I A U a 6 2 I d’Q aa
2.3 dnzd lneluiivgedensdsUlaviauduanlossu Zn™) usluanniinudfievesi

Y

p1aldlulunaudundlosou (ZnoH") 1¢ Tassamnisgadsnsdvessnfivtuegfunrunduduves
waadoulufu mndudueadeugauiuluonasudinisgadengg fufulunimeaosadeidamuin
N335 N-P-k-Mg Tiviiupaideslulugs 0.56 % vinlviddsne@lulunn 17.00 fladn3u uaznssuisves
inwnsnsfimsunaideilulus 0.47 % shlsiidansalulugs 19.43 fadnsu/Alansy
2.4 Wuvadey Inunadeuduueanlossulszquin dnsinisgalnunadeulossuas
anasnnuind Mg NH, wie Ca’ luansaranegs iesinlessumariuansnnizdfilng
(antagonism)  fiaN13QAlNLNALBEN ¥IN5IHBIMITAeY luAuliiauna (esgns Teanani, 2546)
sehdlsfimlunsmeaesinuiinalnadedulufomedonisadgiulaesdoslunnnssis
3. ANUNLNIINEINGAS HAKAR ALATNINALSDY WAZHARBULYIY
Frnudnfuifevesdosns 1 Aldly N-P-K-Mg Snsuuzimuatiinsgiau fuiud
tfosnituazuandnsegeiidudrdgnaddduisnislateuuuinuning oraiilesanuTunude
lulasiuitldfivsunalivindy  wiednsnisgelivenludovananionindl Mg wie K lu
asaraeg (esnlessumaiinaninmzUfiing (antagonism) demspeldueslanien dunis
Tdde N-P-K-Mg-Zn dns1uuginanuainsieniiu wudl 09eme 1 uazdeuns 3 IHanangenduas
waneseg it Ay eaBAnuISlauwuuNYRINT ARRATDIIUTIBNUVRY IN1ITIU Temilas
wazAne (2562) Fenuinisladelnunadousuiulowuniieuuardangd luduiituniidouuas
HaneAlufush shlvandndosifutuuasdslaiuiu 20-66 %
mslddy N-Pk-Mgzn Snsuuzinuariiasgiauinlinunsnsiselfedoduiu

3,125 viw/ls AnluFeeaz 30.23 wazdiaunsaansunualelidoiouiisuiuisnislddeves

=
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a

NYATNT ABAAGDITUTIENUTDY BUY LWEMAU wazANy (2557) Tanaaeunslddeiieliunanas
gagiugvauniu 3 NUgnlulnerdeuisly Jmiaumiansaiy wuidt nslddenudnseisiu
(Yewnilnangns 18-9-18) linandnludeslgn deens 1 wazdosna 2 1de 3 U 15.02 du/ls 1nndn

nslddewuuinunsns uasliselaade 14,855 uvn/ls wnndnislddesuuinunsnsiesas 28.55

dyuna

Ia ]

nsUgndesluiuiinguiniiulunsefifiniugauanysavesiumdmingiesid Tnons
3n150eliis100 M1 INEN 519215509 kaEEI9RIMNTHESH (N-P-K-Mg-Zn) s uugiinua
Anrgiiulundasdestgn wazifinelulasiausng 1.5 Wi vesdmsuuzhmusiaszsialy
Saumo lvsesinsasayiviagusuiunie uazauemdninty fnandnvesdosne 1 uaz
doumo 3 ganiBnsldtsvennunins ilidneldiadeludosugniedenne 3 ifindu 3,125 viw/
15 doadafivunausnne s Inuvadeun waaden wan wazdindluly egluseiuiisanasents

Wiiulavesiy wasdtaunsnanadelasesay 25.54 Wallssuiieuiuisnmslddevaanunsns
v
Jarauauuz

1. winnudlufunizUgndesiiuaaiBeyainnaismisuiluneudandesinizasiinadonns
anlioauwuniligen wardeingd anaq
2. lunsinaainaulnuansiideinauowuAinssau ArstnAwssluniskauds

1AARIY TUAIUVBITIHSUAISITNITATLINTIANVI8DBEAIUAT SCC

NIUIINTINYAT. (2553). Amunsledenvinasygne. nsuivnsinuns.yinBan Auagyide.
(2556). NM33AN15L390E. LENANTUTENBUNMTUTIENENTRNBUTUNANENTNITUgNIREMALNS
inUsgansannsuanlununUgnluad. Jui 16 Fwvnau 2556 W eslsryuniniselneg

A9 FIMINATALLNY.

g9gN5 loanan. (2546). 57971797 (RUNATIN 2). I INEIRLINYATAERS.

a

NI MENEBY gu1n1 N A5t gasailar wavenald Laaasey. (2562). naveale

o

Inuvadoy wunih@isy wasdensdvonandniazauninnandndosne 1 lugaaulase.

1I5FITUNUN BT, 47(4), T39-748.
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7981911581984 M1319 UazFUNW

M1319% 4.1 wan1Ties iU sdaduauyarafidmaion1sindulaldunasansauma

UARAYDINGUAIDE
B S.E. Wald Sig. Exp(B)
LN -799 .798 1.002 317 .450
%uﬂ .815 .836 951 330 2.258
A (Wnnernans) (Ref.) 10.461 .005%*
(Fauaans) 1.942 805 5.815 016* 6.972
(NYASFAERS) -1.265 1.178 1.152 .283 .282
(ne1n159ANT) 3.207 1.146 7.830 .005** 4.694
Al 1.236 1.985 388 534 3.441

Nagelkerke R Square =.203, Observes= 89.0

*5<0.05, *p<0.01

U 55V ALmana (2564)

Table 4.2 Acanthamoeba spp. from soil in Narathiwat province, Thailand identified

under Microscope and PCR technique

Sampling area Sample Total Microscopic PCR technique
Bacho District 20 13 1
Yi-ngo District 20 16 5
Ra-ngaeDistrict 20 15 9
Total 60 aa 15

Source: Hounkong et al. (2022)
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Table 4.3 The Experts’ Attitude to the Main Theories of Media Education/Media

Literacy

N  The main theories of media education/media literacy

The number of the
experts, preferring to
base on the

Given theory:

1 Critical Thinking/Critical Autonomy/Critical Democratic
Approach

22(84, 61%)

Cultural Studies Approach

18(69, 23%)

Sociocultural Approach

17(65, 38%)

Semiotic Approach

15(57, 69%)

Practical/Hands-On Production Approach

13(50, 00%)

Aesthetical/Media as Popular Arts Approach

12(46, 15%)

Ideological Approach

10(38, 46%)

Uses an Gratifications Approach

8(30, 77%)

O | 0| N[O | Al W DN

Inoculatory/Protectionist/Hypodermic Needle/Civil
Defense

Approach

415, 38%

Source: Fedorov (2007)
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Figure 2.2 Supporting Theoretical Model

Source: Karriker and Mayo (2021)
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® Species Diversity and Distribution of Cladocerans in Freshwater Habitats, Khok
Khian Subdistrict, Narathiwat Province

® Phytochemical Screening and Total Phenolic Compounds of Eleiodoxa conferta
(Griff.) Burr.

® Comparison of the Dyeing Efficiency of Banana Sap (Musa sapientum L.) and
Copper Sulfate Mordants in Dyeing Dragon Fruit Peel (Hylocereus polyrhizus) on
Cotton Fabrics

® Study on the Photocatalytic Activity of ZnO and Ag/ZnO Nanoparticles Synthesized
via Green Chemistry Using Psidium guajava L. Leaf Extract

® Comparative Study of Economic Model of Meat Goat Farming System with Other
Agricultural Activities in Satun Province
® Nutrient Management to Increase Sugar Cane Production Efficiency in Uthai Thani

Province.
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