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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
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1@y 6.14+0.64 A2mANIRAY 0.03£0.02 nfudeflaniu voswdstanuniiazarslutiade
33.75+15.39 dvlusiudiu nmshlwiiiede 66.38+30.44 lulasTuudsoiwuiiuns uazadnulu
\ady 53.79+43.02 Mosunduiuillawedn Wolinsevirnuunninawesdadeduindonuisusznis

a v

senunaainud yndadeivinnsenaindanuunnieaiuegladdedn

[

yn1edd@ (P< 0.05)

a0 ! L d‘ 1 1 ’O’ U d‘
wagilvrsvotwnaztadeiinulunsazurasinfaanslun1snen 1
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A1519% 1 UselnnuaztdadenedanindsuunausenistunnasinNvinn1siiuiiog1enai o onsy

wndai P-value
1 2 3 q 5 6 7 8
AsLdunsA-Ang 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
aaﬂ%muaxawﬁﬁ 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
(fladnsusodng)
Astlnah 50-81 32-33 - 37-58 42-54 58-132 48-70 123-135 0.000
(lalasdiudse
FuRng)
Tﬂﬁhhﬂjﬂ‘ﬁﬂwmﬂﬁﬁgmﬂiu 25-43 16-17 - 19-29 21-27 38-66 24-35 62-68 0.000
1 Eaniluritugn)
ALAY 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
(n3usialaniy)
ﬂ’.)’]mju‘uaﬂé’] 5592 4.1-40.8 - 31.5- 5.4-204.0 14-50.3 18.5- 12.1-36.1 0.01
(WosuFuuillawmnsn) 136.0 285.0
quQﬁﬂg’W 29.81- 31.41- - 28.58- 27.02- 28.36- 28.36- 27.47- 0.007
(ewnwaidus) 32.89 33.16 30.89 29.83 29.49 31.43 33.76
Ussanunaah @%ﬁw s wupwh wuanh AaBY @Uﬁﬁw AaBY wuaah
auu svueth auu svuneth

e liannsoanatadadeauawluwmdaid 3 Wesineiesiionsatagunmiddymananiv
fogdlunaauy

NANSANHIAUNAINTTALAZNTUNINTZAETRIAATIALLOLTY NUAMIVAINTTA Tianun
7294 22 ana 24 vila wAANUTIWILYdauInfiande Chydoridae (AT 2B-E) wu 12 ¥iln
594891178 Macrothricidae (Wil 2H) uay Daphniidae (AT 2F) wuasday 3 win Bosminidae
(MWl 2A) waz Sididae (il 2J) nuasdas 2 ¥in way Ilyocryptidae (A7 2G) waz Moinidae

(ﬂ’ﬁ/\lﬁ 21) 19Aag 1 ¥n MegepalalwolsunuLaaslunIng 2 mnuainasianvesnailaleounsuy
P8 A

winnanty wnasii 2 (15 i) sesasnmsunani1i 1 (14 viia) wnawdin 3 (10 ¥ila) uavtiey

v '
o A

ﬁqﬂimméamw 4 (599i0) ¥TnvoInalawoLsuRiungnssanend1evag de lyocryptus
thailandensis wuunsnsza1ely 7 wnasin sesasnie Macrothrix spinosa Wulkwsnsza1elu 6
WVEIUT WAy M, triserialis, Ephemeroporus barroisi W& ¢ Diagphanosoma excisum N U
wninszanely 5 undnin vinvesrarlawensufinunisnszatesifaiesundaniniend 7 via
laun Alonella excisa WULLW'ﬁﬂizﬁ]’l*&JaEﬂJﬁluLméﬁﬁ’lﬁ 1 Bosmina meridionalis Wa¢ Scapholeberis
kingi WULRWIEUNEWNT 2 Grimaldina brazzai wulennzuwaning 3 Alona affinis way Chydorus
reticulatus NULANISWIAEINNT 5 WAy Karualona karua WULRNIZLWENT 6 (AN31991 2) iile
NATUIAUNAINFUALATNITUNTNTZA1HVOIAALALYOLIULT I NUANnaINTA lnaLABIY

serhufoununiius (21 vila) waziieuiinay (19 ¥ile) lnednlrginisnszarenuldns 2 e
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(18 vin) wazdl 8 wladiinsnszaesitanuly 1 ieu leun Disparalona hamata, Karualona
karua, Ceriodaphnia comnut, Scapholeberis kingi Wa ¥ Grimaldina brazzai WULaW 1z LA DU
Qum‘ﬁué Tunauzdi Bosmina meridionalis, Alona affinis #a& Chydorus reticulatus WULANE
Feu e (937991 2)

AN5199 2 BUALALNITLNTNTZINYVBIARLARBLIUNNUTULAAZ LA ILAL LAALT9aN T

IN13ANY
vHinvasnanlawwausy wwidt oy
1 2 3 4 5 6 7 8 AW da
Family Bosminidae
Bosmina meridionalis Sars, 1904 * + +
Bosminopsis deitersi Richard, 1895* + + + + +
Family Chydoridae
Alona dffinis (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 + Aenuluunaaiiy * Aevllafinulsenuludmiaussnainneuy (Maiphae, 2005)
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AN5199 2 BUALALNITLNTNTZINYVBIARLARBLIUNNUTULAAZ LA ILAL LAALT9a T

YMNSANY (919)

IRnvaIAalABUIY Y Wou
1 2 3 4 5 6 7 8 AW ia.

Family Moinidae

Moinodaphnia macleayi (King, 1853)* + + + + + n

Family Sididae

Diaphanosoma excisum Sars, 1885* + + + + + + +
Pseudosida bidentata Herrick, 1884* + + + + +
57U 24 wila 14 15 10 5 7 4 7 6 21 19

e + Aenuluunaaiiy * Aevllamulsenuludwmiaussnainneuy (Maiphae, 2005)

= o =~
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A 2 fegrranlaesuinuluwrasidesivalaniAee Swinus52a 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
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WeSeuisuanuvainsinuesnanlaiwowsuluuaasiiasiinazinauiyinn1sany) wu
Anuvianvialanud 2-12 ¥ila washndanuvainviinveswailaweusuiinian Ae Wnaadli
1,248y 3 Muaeu (12, 11 way 10 ¥8) LngniasuinNdauiainsnawiniunddaasnounyinnig

WUFe819 Ao wriaaddl 1, 2 wag 7 (Awd 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

=

VTUIUTUR
[ws]

o
o

=Y

]

LS 91N

AH 3 Anuviannvilnvasralaoksulufazuian TuwsagtIaaInane

WalUSeuisuA1IAulAUAANEARIUD98IAUSENBUTRARANLABLSUNUIN LAaIUN 1 AU

v oA 1%

wnaai 2 dardviianuadigadaunnian (0.76) 589a9UnAe Wnasnf 3 fuwnaadn 7 (0.67)
wraatn 2 Auunasiin 3 (0.56) wagwnaadnf 7 duunasiii 8 Irdvianuaaieniweinaile
walsudoeNgn (0.14) (M13199 3) eNINTUIAIUATIEATIVEIBIAUTENBUYTATENINNUTZAN

% I AN a v = | | = v = o =
VBNLLAAIUTNUIN Nﬂ%u@jquﬂaqﬁlﬂaqagiusﬂﬁq 0.57-0.80 f91AIUAIIEARINUUIUNAINS

Aout1N Tneddvtianuaseadaiuniniignsyninguisuauulasasedn (0.80) 509asnA0AU

SUNUUBALNUDIUN (0.71) hazANILAIUARYARINUNANTLNINIATEUILAZAADITLUNEUN LAY

q

AADITEUIBUIMLAENUBIUT (0.57) (57197 4) wanandilloUSeufieuseninaumouniudiosa

WU Teeudanueatgadayindu 0.79

v s 1 £y

NANTSIASIEHANAUNUTAIUTABANUIT ANUEUNUGITENINTITIN19FIINA DUV

o [y

Usznsiumsusinguesralaweusussazyin lWillauduiusegriiteddyiuladedninaay

yefinsIate (p = 0.255)
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A15199 3 ATUANUARIYAFIVDIAA LAY DL ITUTEMINILIAIU

huae 8 7 6 5 4 3 2 1
i

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 -

A15199 4 AYUAINUARIYATIVDIAANLALEDLITUTEAINNUTLLANVDILAAIUN

wwaesin VB9 ARDITTUNY @%%auu asvii
e

a5 0.67 0.57 0.80 i

Qﬂfﬁmuu 0.71 0.60 -

ﬂamﬁzmsﬂf’] 0.57 -

VLB -

anuTENa

nsfnwassinuealawensuvaY 7 294 22 ana 24 ¥ila Taasdinudnausiauniian
fin Chydoridae @anndpsniunisAnwANunaInatsvesnallawensululsemalnealonisine
LU 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.

s o o

(2020) FaNU31296 Chydoridae WusAnfiTwIvanauazduuriinunign leswin aailanwe

'
! I

W5UA Chydoridae 1unguiidiaunainuaisuiniign uwazdnnuwnsnszatgag1aningwngle
mlulundounssusnaulnalwniou (Korovchinsky & Sminov 1996; Michael & Sharma, 1988)
a o A cav A a & ¢ 2 & a a &
AMuraInNIRAnauaAnuluuIded Aty 32.61 Wasidud 199ulananlaBnsUNNUNIALA b
Usemalng Faarnnisanwiasaidvinlrianunainsinvesnalawowsuludamninusising Wiuduan
WA 29 ana 49 wila (Maiphae, 2005) 10w 30 @na 55 ¥iia og1alsiniy Arumainvdaiinuly
ITYASINLBYNINNUIIUADUNTI 91 LDINIDINANWULANTNWLINDDUVDILNAIUN ATTLELLIAN

lunmsiumeg1eiuanaaiu 1ag Maiphae (2005) lovitns@nwiluunasinauaziuas AUy

=
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1%
=

A3l wadinsinuiegsluiiufdminusdaa d1uau 7 unasd faduwnasdn Yseian Jang
wued 03 uay 8raiui Affvdnaqueg vy dNunnsunAguvesiivilaieUssuna 70
Woesud luvagfiunasivinnisfinwastdulngiiivuiunagudes funnisunaguuesiivun
wasUszana 20 Wesidus JsnanlaweusuiinerdeeglndusnaSuilasusnanifinihuneguey
wuwi Wnefivdnduwnaidanizeanderilinalagewsulignianilumunszuaiililagde
dyv [ 1 Ao w P | 95 [ e al .
wannlduduunasemsnddyy wesnniwunduiidanizvesnasinneu (Periphyton) uag
aUNIAAIBUNIIA1NY Sadadlefinmeaziaaenarailuasdunidsaluemsvosnailame

wsu wazduduuvamaudensendedngladnae (Sminov, 1974; Geraldes & Boavida, 2004) 8n

[
v A &

gj . a I3 L 1 5 1% 1 a o

14 Maiphae (2005) #n13.AUAT9E19ATOUARNNNGANTE TIGATOU WALy WinuITeassiliiy
Mmeg1aiieggTouwindy Zalinsmenunuigamaiinaneaiuvainvia esruseneusiln wag
nsunsnszatgvesranlaeusy Wngluggieuealianizuindeuiilimingay Wy seduinanas

1 o 4

gaungiu LNy dewaliiiuiiegende uazemsantesawmuluime audnnisadeldssesin

Y
¥

(ephippium) Tuﬁqﬂ Felasvuzdanunsanunuseannewndoudilduansauldd wavileaniie
windeunduaugan nundluaziiniuiisou waziadadiulasely (Wongrat, 2000; Choedchim et
al., 2017; Choedchim & Maiphae, 2012) FetuFaenaviliauideinuainuvainvilnvesnanls
WOLIULDYNINUITEADUNN

yonaninuiiesdUsznousiavasnarlaweusulunuidoiuay Maiphae (2005) fla
ad1eAdsiuiouUunans (0.49) e1auilasainAuLanAtsTadEnuivazian Insunaaing
ynsanwnduundninauazunas uazszezinadlunisdiunsisounnsiestuginiiovaes
nessy denalianinuandeuniee vesunann litesdudadeonismenin Jademanil was
HasemeTanmianuuanineiu wieghslsinunuitralaeoususiuou 18 ¥l 91nvavae 24
silafinulunsineadsd wedsenumsmuludmiausisng (Maiphae, 2005) 11rou Feranln
wawsuiinudlng \urdafifssnunuunsnszaesilan (Cosmopolitan) wazuninszaneialy
Tutvn$ou (Circumtropical) saudstunlatssunea (Oriental region) (Choedchim & Maiphae,
2023) GﬁqLLﬁ’jwzmmmwmaﬂmL%@LLiquLLwéaﬁagjmﬁalﬁwmaLLUU WANIINTELFIVDIAANLA
woausuluusazaiia zdianvazianizdiuanaeiuluniuauAon1snsnensvesunazvin
(Kotchasanee, 1994)

mnuvianvilinvesailawonsusnniigaly Widsind 2 uay 1 mudeu eralesannuvas

o Ia

Wvie 2 dUSinaeendiauiiazatgluigendiundndu (4.1-6.18 uag 4.1-4.61 TadnTusedns)

'
a L4 =

Tuvagfinurunainyiatesiigaluwnaaii 6 Fuluunashndviunesndauiazaiglui

'
= a o I a

Wogian (0.59-3.51 HadnTudedng) kagaINNITHATIBINIEEH Wudl USunaeendauiazaislu

UNdAULANA1IAURENLTBAAYNISEDRA 781319 a1 AU wrasldn?l 6 waz WRasun 2

[y

AULTAIUTT 6 WALUIAINNLANAIAUTENINWUREIUIT 1 Lay 2 denAaediu Jantawong and
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Maiphae (2020) #sfin¥1AuvaINyiawazn1snszavetwnatinudningunanlnigonsuluwias
W3n gnenumikay Jamdaunsgy s1enuitsinalumsmeasUsinaeendiauiasagluung
HasiaN13NITIBvIFIANlsAmeswasaa sy InsUSunueandiauiasatglull dunumly

] 1

N13AIVANNTZUIUNI SR NETUVeF sl TTnnTanisdovaarsonmslimdundsulagniunis

[

o s = o 1 & o A ° ° SNa I3 v ¢ & |
melasgauad Jeuindudadenianudfglunisaisadinveswnasineudndiluagiwin
(Duangsawat & Somisiri, 1984)

I3 a = v = o = ] P8 A Y
29AUTENOUTLAVRIAAIAW L TUIIAIUAS AT UNINTIAATENINMWNEIUIT 1 AU 2 uae
ARARTuRENanTEnINawnai1 1 AU 8 813LleRINANINLINADUVBYANT Baunaniii 1
waz 2 ffademedaneaeuduluglisieiy Tnefinnuhuy vesudwisruniazaisludn waznisi
I induAdanuuanateiy Tuse? uwiasid 1 fu 8 Yadedawandeudiulug loun AuAu
msilni veswdsimuaiiazanglu wazauu dannuuanaaiuegaivedfynieeada A
AAEARtvBIRIRUTENoUTTnsEnINUsEINUaILaninUATeAdi Ul uNatiadeu1aIN
pnalesansiavesrailawensuinuluwsazurasiduivaidusianiinisunsnszangedaning
% PR Y v & 3 ' %7 9 & Ao a U o Ao

yiawagnulaill UssneuiuwdiluuvasiudasUssinnusnegluiundvaiesiuddan e
magilaansiaaieiu F9enadamalvnuesdusenavsiinluunaniudazUssinneoudnanaignis
fu wazaunaInvdauazesdussneurdnssninsisaiiiudiedns dauadieadsiuuin
- & 2 o | 44 oA Y & a Y | o v oa % i |
Wendunsiiudegnduiieunseilisstuiasiugaifediy dwalidadeduindausine Ll
wanasiuegldedAyneada Ineliieswaungivivintdunuansiiaiulas luseuliuiay &
gaunnmisganinfounuaiius WewindunanggFeuunasiniteauiarsudisuin auly
annsafiudegslaluunsunani sgslsinulunmsdnwiadsl nuinsusingueseailaigensy
Lifimnuduiusiuladedwindeuiiviinisnsada willosnndnisiiuiegisies luaseungy
gan1a Usenauiunisvindeyanmuniminluirasiiuieus e1avilvdeyanla ldiieanelunis
Inszitoyanaziiusuiliuanuduiusidegisdanoy nionalagowsuorafinuduiusiu

Hadeaunlulevinn1Insiade WwuALLILLUYRILNAIA R aURY Wusu

dyuna

[~

dTeinandiiiuiiralawousuiinunsrarsluunanidasualanideu @aulngdu
yilndinuldialulunfou 294 Chydoridae 1ursdifinnumainvaneminiign uazvinfiinng
wninszanenireranslunansundein LagnuNIEINAoulawn llyocryptus thailandensis,
Macrothrix spinosa, Macrothrix triserialis, Ephemeroporus barroisi Wag Digphanosoma excisum i1
nsusnguesaarlawensulifiaruduiuiutadentdundoniivinn1snsaaia wiuTuiw

aandaunazansludn JuulldudnananuraInwin WeNUANNNAINIUAVDIAANLALEDLLSULIN

=
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lunna s niivsinuesndiauniazaslutigs wagesrusenauriinvasaailawausuiinuaaiends
fudeailaiiguiunuidenounin witlauadeafaiuAsutIINTENINUad 1 uag 2 uay
FENTNUABUNUNINUS waziiuran Feldaden1sdaindeudiuvgliuand1eiu deludendsd

nsAnwLiinFie i soagulatauunngdu
¥
VRIGIVEIE

parlaeusuinsasiindunasdimnulronsudsuuamesduandon dedulunisn
Fomsifwenuilumafuiegdlinntu Tasfuiedluseullvinsouaguyngania wieuis
vinsAnudeUiunaaiugiunisAnudaunin waznisasiaialadendidy Wy Usum
Arelsfiadio Tuuvasinfisdy Fslunaelsfiadie avaunsatsuenivuTinnuesunasinouiiy
16 vivbdanunsaesuisfsanunainyiin 03dUsenauriln N13NT2INY AUYNYN WALAIUEUITUS

Y] o a Y Y a Y] I3 a a cs'
GUaﬂﬂar]I@LGUE]LL?LJﬂU{]"i]"i]EW]’NﬁQLL?@ﬁ@ﬂJ‘lmﬂaLﬂﬁNﬂch""I’J']llLﬂuf\]iﬁiﬂ,flﬁiiﬂsmmﬂqﬂWﬁ@
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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
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4 NMINAFUMMUINIUAITAUIANTINVIENTANAIINNANAUNAEIS Folin - Ciocalteu

Colorimetry (AALUa931135v89 Chidambara et al., 2002)
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ANFNALY: A15TEAAFIINTITUYIR N5doud WaenwAleNT Hrennau
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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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, Ag/ZnO nanoparticles, Photocatalytic activity
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ey desansenusiauvaniianssae e inssuiunmaseu]isendiawa (photocatalysis) 39gn
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(Abu & Mohd, 2023) nsduanzieymawludadesnledidamedanesimminduiusdunszuiums
aduasmeddeulsaniiy U dauindwaliusydvianmsaaneddoniitg i (Mizaeifard et al., 2020)
a '3 § Y ' aaa a aa R 1 1 a = =
Fafoonlonilunais U AseTuas (photocatalyst) NHsuldiuag munsnateiian Weoand
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na1nuaeds (Raza et al, 2023) undsnoonlendadldediiafd Ayl uasnaiidnildesinmaeu
(band gap) N34 (WUseaad 337 eV) daraliilinssiusiiueg195iaswedidnnseu/lea (electron/nole
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recombination) vhlUszansanlunisissufiseondeuaninlddoas (Zhang et al, 2016) lanzRudu
TangifdouIeludedeanled iesnnvimiiilusebidnnseu (e-sink) Hrelunmsdnifuuazdielon
Bidnnsou annsTufuvesdidneseu uarlea WeluszernanlunsfaufAsensadauadiuutwihly
MsaaneAdouAnlEFB st (Hussain et al, 2024)
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(Green synthesis) fildiansarinainiie i ldansannainavsiensyeln (Ceratophyllum demersum L.) u
nsdeATIEiaynAuluneulngy Ag-ZnO/GO wardssaninmlunisaatsddoulsaniiu U (Kadhem &
Alshamsi, 2023) NM3daATIioYNIAUILLABLINGEN Ag/ZnO-MMT anansariatusiue (Urtica dioica L.) ng
annsaiaUsEansamlunsaaeddonnmiauuglanagliuadidida msduamsvieynmauiluneulngy
Ag-ZnO lawansannanludn (Trigonella foenum-graecum L) finauaudBaunuaiiise Fruidosn F1u
oyuadasy wastdudussuufisendeuas (Noohpisheh et al., 2020) Tngansadaimanidnyileddud
ddy leun lensenda (-0H) asueila (C=0) nsnAnsuandan (-COOH) Favhmiius3fduazidu
asiiuaadsslunssuiumsdunsegi arsadaanludfalasivradlavarssiia wu asuszney
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[

wasizeynIAuluTaies (Sougandhi & Ramanaiah, 2020) NsduATIZREUNIALILLENIAUTS
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2. fnwigudnvazianizesseynauluddeanluduazdaras/dneanlen
AnwesAusznauveseunauludireenleduasdaies/Adeanlynlagldinallanises
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anlen Lazdanes/reenlunlnewmaiingi-didaaiUnlnsalnd (UV - Vis Spectroscopy)
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3. MANEIULATELTATINES
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Mnaunsaelud (Zhang et al., 2020)
Degradation (%) = [(Cy — C; )/Col x100 = [(Ag — A¢ )/As] X100
dlo €, Ao arudutuBsuduvesddounouaiouas
C, Ao AnudiuduSuduresddoumdmnauas
A fiB ANMIRANAULEIUDIF DB URNEUAS
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ansannanlunSandneaialagldinduiiazans WesnarsdrAnilddudsmdduansy

fith Wy anslndfluedn thud aluesssuazunuiudaduasadiitielunssadlessulanyli
naneiuayniauly (Patil & Rane, 2020) asadafildanlundslidnuusfuasazaredinna e
thlu@nwshemaiayBemnudwesudursuseanlasalalifiolinseilassaiumanivesasada
TudFsiunisgandufeddunsnse lunsasrsaeuiiusziadl way vyilaidulussduszney wuin
anasuriasingfinfitnaavadunseiu 1dud 3321.42 cm! uag 1631.78 cm'! Mdunounisinves
vylansenda (-OH) wazuaumsbavasmymsueia (C=0) Famululassadisvasansusenaunguituadn
(Sougandhi & Ramanaiah, 2020) Snwaransannanluds uazaunesy FTIR wansdan1ndl 1 (n) uas
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Myricetin (Changan et al,, 2021) Tassademaaiivesansuszneuiivednluaisatnanlunds fuand
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a1sUsznouaiuaiuaivuleusguuituindsdeanles uazununisduiiddyoglufidums 8868
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U =
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nes/dseenledaziianuiduanaaienFouivoynauludsdeenlediliiiedanesilesannns nod

YouNAUlUBAIRSUNINLRIYasBeARanlYn (Nagaraju et., 2017)
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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 (G;), (2) raising meat goat along with oil palm farming system (G,), (3) raising meat
goat along with rubber trees and oil palm farming system (Gz). 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 (G3) 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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uazdeuna 3 Ao 17.98 su/ls wag 10.94 fu/ls mud1iU gandnuazunndsegralfedidgnieaia
fuAsmslatevennuning deilandndesne 1 uazdeone 3 \les 12,34 uag 7.56 /13 muddy
éwaiﬁﬁswlﬁm?iaiué”aaﬂaﬂﬂﬁaé’aama 3 i 3,125 uw/ls Andudesay 30.23 iosananansa

anAdelasesay 25.24
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AEATY: do8 N13IAN1TEMOIMNTNY YeiadinuAiiasiziay
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
Ui
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11,125,480 I3 Wiinduaindn1snan 2565/2566 Yoway 2.06 (@1 uanENIIINNTE08LAZLIAA

[@au.], 2567) wadluiAuwied 9,129,862 15 lanandneds 8,912 Alansusals Ainiwandnade

[

yoslandsfiaiiu 12,047 Alansussls (@dnsuasegianisinuas [aan.], 2568) wansliidiuii
lumunisuandeeinuninsinedinsUszautymeunisiandsonadianvnantadevaiedsens wu

& A | R o B 4 a o v+ ) ) av
funvgnalngjegluwnerdeumy arugauauysalvesiui n1slide wazdnsdelimunzay

¥
A a &

wIeliqualagiangiunugnidideduduiunsie daluwumaivanzadlunisiiunaninvedes

ABNINIBILNANGAR e NUN gy wu msldiuglvimuisauiuwaalan n1sidenggnia

Y

Ugn uazn1sdanisdeini

[y 1 (%) a

Joweidutadonmsndnidanudfyiensonsefunandnvosiionavnanisinums wazise
unsdadutladeddglunaiuduyuniman deunslidewniesnaivssansamiaefiarsanain
Uinasgemnsiule wasiulilimngandiuaieseinu fesduiumaideiliuoadei
wandnden Tnsanunsafiunandndesldiiloldgnies Blackburn (1984) s1eauimeanealufud
wiangausen1sUgndeeiia1uinnii 25 fadndu/Alandu Inuna@eslufudeminndt 60 dadnsu/
Alantu drdunisianisielulnaiau wearleda waslnunadondwosiasananaugauauysl
YOIAU NINIVINITNYAT (NN, 2553) wugilitdledosnmuainsnesnau lneiiansanaindunse-
o Weaesatiduusslovd InunaBouilulselond ey mdnau uazauy (2557) 91891U
mslidonuadinsgiaulufuiinnggndesiumindy aunsaiiunanindosian Sosme 1 uas
Soume 2 10de 15.0 fu/l3 dmiunisugndesluusiiuil uenanmiladeintinas N-P-K tsnsa
mufuuzthud Seedafimnudesnissinormssuiisdlunmseigiulauaznisaiamandn 519
é’aﬂzﬁL“f]uagamaﬁﬁmmﬁ’wﬁmﬁamﬂﬁagLﬁuimaqﬁmazL‘ﬁluaﬂﬁﬂizﬂauﬁﬁzy’[,umzmums
Fanszioulesiuazn15§aasiesi Indole acetic acid waz Auxin didusesluufinszdunis
WiduTnvesiis msladedsnzdsututs N-PK ludosnuindnondauasUSuaninaifistuosig
NledAgn19ada (Panhwar et al., 2003) 675&@wfum%fauﬁﬂwuﬂ@mmﬁm@ﬁmé’aﬂzﬁ Tnedosdiuand
o1msnsIndsngdaziinaienisunnne msissaiulanazaeIUdes sxnsluseuiiuauindes
Favdodunuuuiulugou feudesdu nisusnneanas iefinuinidn wasvilvifiwseuladiesonis
dvhansvendesiilindulsafine nsuauauasilu (Romheld & Nikolic, 2007) nsladedansd
vlnanandes nsaiaduln gunmdes anuend wazsiuudwelifuinniu Tnemsldte

[ a o

Nz@on1 4 Mansu/1s TuRunNs18veIUsLNAUITIT YN ANaNaRoelRuTY 6.4 §u/ls waznisld

[ a o

gdngd 9ms1 1.6 ntansu/ls Tufunsrenddng@nanalamazvinlinandniuduain 1.76 du/ls

Nk’

<

W 5.44 fu/l3 (Mellis et al,, 2011) Calcino (2010) s1891uinAufidsngdfiadaldninia 0.3
fadnsu/Alansu avdedlddedinegd 1.6 Alandu/ls Mellis et al (2011) wugtlvlddedansd 0.8

Alansu/ls wanunons1ddslaiiesnednsunisuansoe
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wunfideudussruszneudriguesraslsilaa Msdaasiziuas msiasqivlanagnsaya
ihanavesdes warditieninadeufivesloanefaluduiivuaziiendestunsdanszsilusiu
uuniBensinualufvifsnsnmsvedranniiuly warazuanionsualuiuiifiviinauundidend
uaniasulénings 30 fadndu/Alaniu msvgdesdinsdanistonuniiBeslifudes wazdiing
famstauuniieuivnsamasinadonmnmuandnirdes Tin uind Tna aruuand wazau
v iWesnuundiFeuludisdunnsieulesitasdioifiunnuvuilelddowundifousuiu
Woaeda uaglnunaldon dmsvAuiiundidenuazdangdnadaldon nsladouuniidouuay
HanzAvilildnandndonfiutu fufu nsfnein1sdanissneinsvdn 51981913509 wars M
m‘miLa%uiuﬁuﬁﬂfjuaum’]a—iauﬂum’]aé‘fmi’mqﬁamﬁﬁﬁmmqmmauyjaaﬁmmﬁuﬁuﬁuuuwN

pialunsILNaNARD oY
ATEIUANALRWIE

1. 808 (Saccharum officinarum L.) nunefisdeslssinu viedesinia Nugnduieldidu

[

Tagavlumandainalulssuinia

2. owUan (Planted cane) nunefivsiudesiilduinnnisugninenisldviewiugdesiluian

Yan
U
3. 998ma 1 (First Ratoon cane) vidngfisnudoglaenaenaNneIesdaUan
4. 9a8md 2 (Second Ratoon cane) MUNYAIAUDDETNIONINNADVDIDDYAD 1
5. 99888 3 (Third Ratoon cane) Mu1899AUDa87199NINFBVDID UMD 2
7 3 = o/
nOUITAIANITINY
ieAnyINTIANITEINEIMsLeLiUsEavEa N InEneeeludwmingiusil
A5andun1599Y

1. msﬁ'mﬁanﬁuﬁﬂgﬂu,asmﬁLﬂsqzﬁauﬁ'ﬁmﬂmﬁ%mau

ﬁuﬁmaauﬂuuﬂmﬂqﬂé’aasuaqmwmmﬂua"’lmaadwmsmﬂ Jaingiisnil Adaudas
Easting 564907 Northing 1725641 ﬁuﬁé’ﬂwmzL‘ﬁaﬁuLﬁuﬁui’suﬂummﬁmauﬂmli (Coarse-
loamy, mixed, subactive isohyperthermic Typic Haplustults.) faui3un1snaasuiuiiegieiu
573 (Composite Sample) isziuAudn 0-20 WuRues deiwszdaudinaadvesiu laud @

AUdunIn-Ag TARae pH meter T4ons1du Au:in AU 1:1 (Peech, 1965) n1U3u1w
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a )

Sundeingiiuisuas Walkley and Black (1934) Sndrvieaviaaiiiulstlomilnanisafniuse
vhenatin Bray Il wazInAInsiAnd (Bray & Kurtz, 1945) Saenlnunadey waaden uavuuniidoud
wandsulglaeadnfudie Ammonium Acetate 1 N waz¥adaeia3es w3es Atormic Absorption
Spectrophotomete (Schollenberger & Simon, 1945) Saanundnuazdnzaiatnlalaonisadagae
75 DTPA (Lindsay & Norvell, 1978)

2. NMFINUNUNITNARDY

Musunnaesuuvdluudenauysal § Swau 4 6 5 nnds Wi 1 ladelulasiou
Woaeda uavlnuna@enwuuinuning 2) Tadelulasiau weanesa waslnuvadounmuAiases
au 3) ladelulasiau veavesa Tnuvaey uazuunii@eunuAdiaseiiu 4) ladelulasiau
Woarleda Inuwvadey uwazdinsdauaniwseniu 5) lddelulasiau Weareda Inuvadey
wunil@ey wagdangdnuAiiaseiau

3. mawsuiuiiuaznisugndes

fufiuameaosiinislony 1 afs lowus 2 ads lodunUszanm 50 wuRuns wrauAuls
aziduauaznses Mszeyrinasznineges 1.5 wns Ugndestusuouunu 3 Weifousuinu 2558
lngnwipuiugrauas 2 o visuag 3 01 Uszeerneseninavay 0.5 lns wagnauAuruUsean
5 WwuRluns swiaklamaaesdesd 8 uad s12unay 8 wns Aufiuien 24 aamns 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 ke.
Planted time
38-15-15
cane Second 46-0-0 rate 50 kg.
Conventiona time 15-15-15 rate 50 ke.
| Practice First
15-15-15 rate 50 ke.
Ratoon time
38-15-15
cane Second 46-0-0 rate 50 k.
time 15-15-15 rate 50 ke.
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
First
N at half of 1.5 times the recommended soil analysis values.
Ratoon time
Add zinc fertilizer rate 1.6 ke. 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 k.
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 k. 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. M3Aeszilianasinamsiuly

) | 1% A4 Yy oo & = v ° | A a v v

Nushegaludesiiladasiiony 6 weou eegduiiuludessumidluiiviudeanyng (the top
visible dewlap) vesdudes thludesiinulausmiu uwlasdosay 1 feg1e 9 ay 1 Alansu
Unilngn) 531 20 Fog @lATzinneidenarimundadenIsHaAN N ITNYAT NTUATINT
neas Aasziusuululasiau (N) 1nedd Kjeldahl duneoanesa (P) Tnunaldoy (K) uaaides (Ca)

a A o a I3 [y [ 1 Y 1 = ¥ 1 a

wunili@en (Mg) dinzd (Zn) waziudn (Fe) Tnlaavinnisgassiogsiumensanauseningluniniaz
WB3AaD3A (HNO5: HCLO, = 3:1) wiaeanesalaenisiilmindaieds Yellow molybdovanado
phosphoric acid Tnuvaden anieLA3e Flame Photometer d@unaai@onunazuunii@ouinliin
AINTAANGULEINIELATBY Atomic Absorption Spectrophotometer

5. matiudayanisa3yiiuln wandn wazannIw

Nudeyadesdiuiu 4 Ju fAedesugn douns 1 douma 2 uazdesna 3 Usenausie 311U
wie/ne Wedesilony 4 weu wud/ne Wedssieny 6 weu 91wy 10 ne/udastoy INUKNaNER

pagiladoe1gUseunn 330 Ju lngdunansulasfiug 24 asraunssewUatgon Lietudnuiua
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dmsummnduudvels fuhmdnuandadmiviunananinsels FUNAKEATIUIU 10 G610
wUasges Wotuiiuiuldesiod Taaiuenidlneinainlauduiagadaniusssned Ia
dushaudnansaunuldesiiegnansdidenedideunduiles wazdudegidosdiui 6 dse
uwasdos ddiieiuiunndosazvesimaglasauignsiaranmnsondndunisdndmndsld
(CCS: Commercial Cane Sugar) 4 AU iiylsgnasass

6. NFAATIVINANDUUNY Uazdoyaneata

NFIATIEINARDUWU tauAIWIMAWUNITHER Usenausiesiade dns1ledels uagsnan
enandaiiasuingldainsavedes/mandndels uaziUTeufisunamlsanudazisnig
JansdeiUTeuiisuiunislddevesnunsns dmnsumainsgideyanieadia nseyinlagiiases
ANUKUTUTIUNNEDTR uazlUTeuiguAuLang19veeteyalngls Duncan' s Multiple Range Test

(DMRT) fiszsumnadasty 95 %

NaN15I8

v

1. Yayanvanazauuan1waliiiasfuuaenu

Y

'
o

a 4 wva = a ! a a1 < ! I aa a o [
NAALATIEVANUANILALVDIAU WU AUNAIANULTUNTA-ANE AB 7.9 UBUNIYINYTLAUS

q

11 Ae 0.81 % nsladonuaiinseiau fe latslulasiou §as1 18 Alandi/ls WoaweSadidu
Uselewd fe 17 adnsu/Alaniu egluszduiiunats Jeaueniinsigsidu Ae Jeveawn §ns1 6
Alan3u/l3 Tnunadenfiuanidsuld de 20 fadnsu/Alansy Jsdidogluseius doslddslnuny
§ns1 18 Alansu/ls weaWonfivanidsuldfidgeun Ae 1773 Sadnsu/Alansu lidedldde
uAaden wundWeuiwandsulatian 40 fadn3u/Alansu Tayulalalud §nsn 50 Alansu/ls uay

danedilen 0.28 adn3u/Alansu agluseaud dedldsmdinegd dns 1.6 Alansu/ls (@aduideity

15 [@75.], 2544 ; inBaun AuaszITe, 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 keg/rai

Exch.K 15 mg/ke K,O 18 keg/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 ZnSO, 1.6 keg/rai

2. M3RsyAUInvassay

n133an1ssmemsiaenistadewuuinunins wagnstddenuaBiageiiu wudl n1s
WIyiulavesdeslgn deena 1 wazdesne 2 Tunnnssuisnisdnnisledesiidnuiunieliwnngie
9adia IngdlAtegluyig 9.25-11.00 wia/ne 7.5-9.1 ia/ne uar 9.11-10.68 wia/ne ALY
dmsudesne 3 Msladelulasiau Weaneda Inunadey wuni@eoy wazdeneddnsuuzinuad

a o

WATIAAY (N-P-K-Mg-Zn) H31urumnue 8.87 via/ne geniuazuansisegiieddgymisadanu
aa |+ 4 Ao | | Mo ! aa v agd & Ao
FBnslddeuvuinunsnsdelidnuiunie 7.11 wie/ne wakiuanameadifdunssuisou Felidnuiu
ieagluyie 7.33-8.52 nue/ne (Table 2) MsldlenuiBinunsns uaznslddednauugiinua
a fa ¥ v ¥ ! a o o 1 1 aa A 1 | 1
InseviauludesUan deeme 1 uavdesna 2 WUl Hawruam liuansimneadia deegluyae 4.90-
5.14 §1/n® 6.99-7.40 §1/n8 wag 5.53-7.20 d1/n8 A1Ua1RU weilugeene 3 wuil N1stdde
lulpsiau veaesa Inuvadvy wazuuniil@uunuaiasziau (N-P-K-Mg) douiignuiual 5.41
a1/ne desnitwashansinegiidedidgnisadfnunssadsnislddenuuinunsns waznssuisnisld
Jolulnsiau Wearesa Inunaden wunili@en wasdaingdnuAiwsisiau (N-P-K-Mg-Zn) daeil
U1 6.47 Uag 6.46 §1/n9 AUARU (Table 2)

3. Gsunasnemstulu

nsUszdiudsnusnemsiulussy nuiinssudsnislddenuuinunsnsuaznislddedns

o I a fa ada A a = ¥ 1 !

LUz InUAIATERANNNNTINTS TUinasglulasaularinunadedluludesugnlaiuangimis

ann lnedlA1egluyae 1.70-1.79 % uay 1.18-1.35 % muaeiu
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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 711b 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 6.99 720 6.46 a
CV (%) 19.9 11.3 16.3 11.7 20.6 9.6 13.5 9.9

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

nssusmslddenuuinuasnsiviinameanesaluly 023 % gandiuazunnsnsegned
todfymeainfuisnisladesnsuusimuddessitunnnssds daluunameansalulueg
Tum9 0.18-0.19 % dmsuUSinaweaden win wazdinegd lulunnnssudSnsladedanfisanaiu
ANURBINSYOLHY HAneglurie 0.47-056 % 96.87-118.1 Hadn3w/Alansu way 17.00-19.43
fodnsw/Alanty swddy (Table 3) dwiudosnaia 3 funudn ARdsvesSinasine g
Tulasiau Weaesa uarlnunaleoy luluudagisnislddedianldunndramneads daneglugas 1.70-
1.75 % 0.19-0.21 % uag 1.33-1.52 % sudwu Usunauuni@eslulunnisnmisladedianlaiivme

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 054ab 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 050ab 0.11ab 96.87 b 18.68 ab

CV.% 3.6 4.6 10.9 9.7 7.2 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 035b 0.10b 1059 a 16.93
N-P-K-Mg 1.74 0.21 152 0.37ab 0.12 a 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 041lab 0.12 a 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. ANYAUSNNNITNGAT HONEN LasAuNINLIAUTDY
N19:3AUIANIAIUANNENIA1VRID0EUgN doERD 2 kagdeena 3 35N15tddeuwuy

NYAINT kazn13lddednsuuzinaualaTeiaunnssuIsiauasldunnd19mieaia dened

[y

Tu%79 253.6-284.9 WwURLUAST 144.9-177.3 LWURMUAT Way 148.4-183.4 WURLUAT AIUAINU E1USU
U (N-P-

o = 1

goane 1 Jamsldlelulasiau veaneda Inunal@ey wuniidoy uazdengdniueinseia

[y

K-Mg-Zn) 908iian1ue1181 219.2 luAlins uinninkaguanasegsiidedrAynisannnuisnisld

JUUUinynINIBeeaeini1ue1Ian 175.8 lwudluns (Table 5) aunaldusugudnalsd1vedesUgn
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Mddelulasiau nearesa Inunaoy wazuunidi@oun1ud1insienau (N-P-K-Mg) 1A1 2.96

aa v

WuAlnT BnniuazuanAegwiitvddymeadatuisnsladonuuinunsnsdaivuiaidusiiu
AUENANEN 2.64 lwuFing dwiudesns 1 deune 2 uardsene 3 I5n1sldleuuuinunsnsiasnis
ladednsuginnuAInsedfunnIsuisnud seedvuadusnuaugnaaliunne1amnieata
lnedlenogluyae 2.35-2.73 wuflung 2.46-2.63 LURLUAT WaT 2.53-2.64 LYUAIAT ATUAIAY
(Table 5)

nstadedBinunsnsuaznistadednsuusinmuAins e nAunnNNssLIsvesdoslan deune
1 do8m0 2 Wazdaune 3 Hd1uiuUdetliunnsimeadalaelianeglugie 21.22-21.84 Ydoe/dn
19.99-20.80 Uapy/a1 14.87-17.25 Udpy/a1 Uag 17.13-18.24 Udey/a1 anuansu dmsudiuiudn
Auiieivesdenuan deene 2 uazdesne 3 F5nnsladouvuinuasnsuaznisladenusnsiuugi
AUANIATIEAY TA1liwane1aneadin neddnuiuaieglugie 9,091-11,138 /13 10,833-12,166
/15 uax 8,440-10,450 d1/135 mud1diu (Table 6)

nstadelulagiau Weoanesa Inunaen wunfil@eu wasdined dnsuusinnuA NIz
A (N-P-K-Mg-Zn) vilvideene 1 uazdosna 3 Inandn 17.98 fiu/ls uaz 10.94 du/ls auddiv as

[y Y

niuazuanivegeiitudAyneatatuIslddesuununsnsgaiinandn 12.34 fw/ls uay 7.56 fu/
a a0

13 mudwiu wiludeeugnuazdeene 2 wudl yanssuisnistadedesiinandnliunndrmneata dan

agluy9 14.30-17.23 fu/ls wag 11.53-11.02 dw/ls sy

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 1758b 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 1705 1647 268b 248 253 253
N-P-K-Mg-Zn 275.5 219.2a 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 20.718 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.
dmSunuAINAIIUNIY (CCS) vatdoanuin nsladelulnsiau Weanesa Inuna@oy

wuNTLTU Lazdnsdn NAIATIZIRAY (N-P-K-Mg-Zn) Upio9uns 1 Lagesuns 2 AAdTied 16.09

v ada

wag 14.10 M1uaiu aanduazunndsegraltedidgnisadaduisnisldlelulasiau Weaneda

=

Tnuyal@on wazuunii@ouniuaiiasigiau (N-P-K-Mg) FellA@@ioa 14.27 uag 12.51 a1uaInu

dwsuludesuan uazeeene 3 wuil MIInnsdeusayidiediedliunneiuniadn neieegy
Tu99 13.76-14.69 uag 13.69-14.61 amaeiu (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 1528 ab 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 (%) 243 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. HARBUUNY

nsladenuAuABINITveIiYenTwuznUAIRTIEEAUNNNTIIIs  dauyuendetos
niAsmsladevennunanslios 636-791 Vel TwandndevaniutumnniiBmsladeves
unang wazdsdineldiutu 1,567-3,125 vw/ls WewSsudisusuisnslatevennuasng dmiy
n3sudsnslddelulasian Weaeda Inunadeuy uwunillen wasdingd dnsiuuztinuaiegsn

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%Zn) = 850 baht/25 ke.

**Sugarcane price = 950 baht/ton

aAUsENa

Lauvimaniivasfiunldluniside
dlewSeuileuivamauifvesduivinsaudmivdes  fefidnanudunsa-ane  oglugas
56-7.3 Buvseing 1525 % wWeanwesamuuszlowd 10-20 fiadnduw/Alansu Tnunaleud

wanasule 80-150 faansu/Mlansy wuniden 12-30 fadnsu/Alansy wazdinzd uinni 0.6

o

fladnfuw/Alandu (a1, 2544) Auamaudfniuedivesvesduiildlunisaaes@muin daianudy

'
o o o

nsA-Ae @ Tduvsedngan dlnuvadeuiuandeulannann Suunil@eus waelidangdeuin

q
1% '

dwiunisugneee seliudamnsiinisdanisdenmunzaulunisugnoee
2. Gsunnausmemnsiulu
Anderson and Bowen (1990) la@nwUsunusigeimstulusey Tugisaiiedt wudn sedu

s wnsluludesiaglinandnogiaminzaunsilulasiou 2.00-2.60 % vleanlo¥a 0.22-0.30 %
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Tnunadey 1.00-1.60 % waaL@eu 0.20-0.45 % wunil@ey 0.15-0.32 % widn 50-105 faansy/

[

Alansu wazdengd 12-100 dadinsu/Alansy dddunisnsisimemsluluvesnimaassilaaiunse
aAuselansil
2.1 Weoaneasa n139nssuisnislddenvuinunsnsiivsuuneanesaluly gandtuas

v aa

wane1segalided Ay nivadanuisnislddedasuusiiniud13nseRaunnnssuIsiiean

q

+

nwnInstdle P,0s 6951 15 Alansu/ls uinndinislddenuriinseiaunldle P,Os 6051 6
Alansu/ls
2.2 wunfidey Usunawunil@uululuynnssudsnistialiiiemeduaiiudeinisvesiiy
= o & & 24\ (o9 .Y o
Wesnuunili@euduuanlossudszauinassvuiadn (Mg?) vilvsnsinisaauuniiideslossy
anaeuInyInd K NH,* Ca?* Tuansaganege esannlessumaniuanin1izujiny (antagonism)
ran1sgauunii@eu deiuiseranueinisviawunii@eliiave (wegns leanann, 2546) Falunis
S Ja g w = =~ = a % = & vy @ o
naapsnsslfunldugniuaa@euuaniisulaawnniadumeliiinistanvinanisgauuniideuau
daralriusinamuniideailulusi
2.3 danzd ey luiivgedengdulaniauduanlossu (Zn?) wiluanmifuiifitevgan
p1aldlulunauduanlossu (ZnOH") 1¢ lngdnsinisgadengdvessiniivdueg fuanutudures
IS a a IS IS a LY :.: £ a o o’.JJ :’/ dyd !
waaeulufy ninduluealeugaiuliyenadudinisgadened dwulunismaassnssilianudn
n33178 N-P-K-Mg Wuiluaaidesilulugs 0.56 % vilviidangdlulud 17.00 Tadnsu uavnssuisves
inwasnsiviluaa@edluludi 0.47 % vililldanedluluas 19.43 Tadnsu/Alansy
2.4 e Inunadeudunanlossuuszauan dnsinisgalnuwnadeyloosuas
anaguInMIngl Mg? NH," 30 Ca?* luansavategs wesainlessuwmailuaninnzujineg
(antagonism) sian1saalnunaifen 11ns1ne Mg luiuldauna (wens leanann, 2546)
1 < ‘&J Ty IS = J a a b aa
aglsfinulunisnaaestinudsinalnwadeululuiismedonisasydulnvesdaslunnnisyds
3. ANYAULNNNITNGAT HAKEN AMNINUIAUDDY LAZHANBULNU
J o & ‘:l' 1% g 1+ [ o I a fa = o J
uudIufgIveseune 1 Mldly N-P-K-Mg 805 uugtinIuAInseiau 1911716
dagniuwazuanstsegalidedrAgynisadfnnuisnislddenuuinynsns aawliesannysuiude
lulasiaunldivsualivindu vednsinisaalduenlulionanauiiesannid Mg wie K lu
a1sazangad Wesnleesumaiiuanin1izufing (antagonism) sen1saaldusnluiey dunis
Tdle N-P-K-Mg-Zn 803 11ugidinuaiinsIensiu wud1 98eme 1 uazdeens 3 lHaNangInduwae
wANFINgeg 19 A A NERAAUITlAJoruunYRINg @0AARBINUTIBNUYDY TN1ITT0L Tewwilad
wazAng (2562) Banuinislalelnunadeusiuiulowuni@ounasdinsd lununduunii@euuas
danedlufuen inlvinandndeeiiudulasdmlsiiudy 24-66 %
n15ldde N-P-K-Mg-Zn dasuuziiniuAinsigriauiniinunsnsisielaaeiuy

3,125 viw/ls Anudeway 30.23 uavdauisaansunualelddoeudiouiuisnisldadeves
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a

NWYATNT ABARADINUITIEIIUVDY DY IMANAY UazAne (2557) Fanadeunislddeiiaiunanan
sagiusveuniu 3 Nugnluluneduuisy Janinumiansaiy wudr mslddenuarinsiesinu
(Yewniinaugns 18-9-18) linandnludesUan douns 1 wazdesne 2 way 3 U 15.02 fiw/ls 1nndn

nstddenuuinuning waviswlaade 14,855 vn/ls inndnistddenuununinsiesay 28.55

dyuna

Ia ]

nsUgndesluduiinguinsiulunsefifinrugauauysaivesdusdmiagiesiil Tnons
Ian15Ueliiennom1snan 519919115509 UaEs190IMITHaTH (N-P-K-Mg-Zn) 8031k ugdInIuaT
Ainszrimuluuvasdesuan uaziiindelulnsiausns 1.5 wh vessnsuuzihmuadinseiauly
Saumo Milvsesininasydvlngusaune wazaueainty Snandnvessesne 1 was
douma 3 ganiiEmildeveunumsng viliiseldedsludesugnisdosne 3 iiutu 3,125 v/
15 deudafiviunasinemis nunaden waaiden win wazdinzdlulu egluszduifisanesianis

WiAulaveiy wasdtanunsnanadelasesay 25.54 Wallssuiieuiuisnmslddevaanunsns
14
dalauauue
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¥ a a 2 =
anldsauuniliden uardeingd ana
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