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Development of Latex Waste Sludge of Rubber Latex Industry

Environmentally Friendly Products for Industrial Development

Kattinat Sagulsawasdipan1 Chanika Saenge Chooklin' Rarin Khuawaraphan2

Uraiwan Sookyung3 and Tuanjai Piyang4
Abstract

This research is a product development study of latex waste sludge of rubber
latex industry environmentally friendly products. The objective was to study the
properties of sludge, product design and development from sludge and assess the
satisfaction of the users of the product towards new products from sludge. The results
showed that the properties of starch sludge contained important nutrients for plants
that could be used in fertilizer or as a soil amendment to help improve soil conditions.
When developing into a product from sludge, By sludge compost takes a complete
fermentation process of 50 days. The experimental set 2 the mixture ratio of sludge :
urea : cow manure : molasses : microorganisms was equal to 2.0:0.5:0.5: 0.5: 1.0 Itis
most suitable for producing sludge compost and has the highest amount of
macronutrients For the development of plant pot production, the compost mixture ratio
of starch sludge : planting soil : loam equal to 25 : 60 : 15 was used pastel glue was
used as a binder for forming. In terms of the properties of plant pots, it was found that
water absorbency, swelling, porosity, and change in deterioration of plant pots. The
experimental set 4 with water absorbency of 72.22+19.24%, the swelling was of
65.26+6.96%, the porosity of 20.33 + 7.51% and changes in biodegradation of potted
plants is most suitable. From the results of the evaluation of social and economic values
and environment It was found that the products had a high level of total value (x=4.34)
and that users had a high level of satisfaction (x=4.22) on the product development. The
return on investment ROI of sludge compost is 9.25 and the return on investment (ROI)
of plant pots is 65.84. It also helps to reduce environmental pollution problems and

reduce the cost of waste disposal It also adds value to the waste.

Keywords: Latex Waste Sludge, Rubber Latex Industry, Products
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wamamsiaan s iuiasiuasnedeuivuvuainsondnldies aonadesiuian
wazAuFesnTesauAndunEnSusieng q wu feudsusvau nszanauldl 1y 13
aunn veslivewmnuas wiudiSadmiunnudsaiu mnmsUssiliunasusuildsuiiui
wanAusisinaaluszdugearunsailfieddununimdad tanildnldigluiesdu
fsangnuanstast faumenuisiuinduiasug msuanlmivesTangiidusulds
A3 uar Uszaunsallminthlulduselowdldase
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992330 (2553) lévhnsnwmaunuiedeninaznautindeuaznintutls
diensugnensmarluiiuiivgnensiualngds o wszuas 2.43ug3018 Fudausinnsgneu
n&E (Fumem) wagnsUgniuenstins Tnewdeuninagnoutis nnduds luas
Aot antusdsnudanmendenslagldsowsnmendniu 2 ads lawsu 2 ade v
WUAINARBITUIA 2x5  WAT AvuakuIUgnaiesses 1 wes  dmsudgnuinsen
(germinated seed) s¥6g¥ing 20 WwuRuas sumeuiiasduvtadu 2 daufie wasinuasns
UanlagldlovnzesUuuui uar  uwlasfilaninaznouuazdutlh  Sekiuguaunisviausi
fosfunnine gusimnuasfisangan 1ndutissuainunaeassezaa 6 Weu lnese
il iaudy frdndviin wiewinnisatyivlavemndremnifion mugdtumaiu
feehsfunoularndsnmaAndmaassaunszyiandiens 8y 6 ou nieuiaginanded
néersudnIasdengannz TnelidunedsinniTeiug RRIM 600 Tudgnlugamizdn Tne
walSeuidiou Ae wlasil 1 msguathssinuazlumusuiuuiiuesfinuasnsineyinty
11 waadt 2 Tdfu 3 drusenin mgneu 1 @ wasil 3 ldAu 3 dausdeldnnduds 1
wasl 4 fu 3 dausafumneeney uway MinTutl sgsagviuTIn 1 @ wasdl 5 Tddu
3 dudaiumnagneunnninnduiasiuny 1 dw wog wasd 6 Tahu 3 daudeiiy
nnmgnautesniinindudsasiusay fan1sideliuaiininagney Yidsuaznindutls
annsnthlldusslenilunisugniasniaduln sauvisddneninmauny

dnpgnad (2551) dvhnisAnuidentsnaunudedioninaenouindeuas
nnBudafioninmngdienstigs sansinvinuiinineznoudidsuaznintulsaninso
naunudeiniiuazledunsdldegaminfieuvsenninegslideddgnisadndanalviiusuna
dunieingsinermsvan (N, P, K) kags19e1m155ed (M) Tufumizdiens d1gaiiesnase
mafulmesiussiiguilefinsananaruguduiuaudnansiaiidousonuazminus
LN aﬂmmlmmmumﬂLmyqquameUuQasaaﬂwqm (8ms71 170 n3ungqu)
HothduensigagnamauaasaaulifiauinaladosuSmnalansuiin (Cu, Mn, Fe, Zn,
Cd, Pb uag Ni) fuudenlufumigdn 8199199 Lﬁaﬂmmﬁumiawwﬂ’ﬂﬁmmi’ﬂiﬁﬁmaq
TusasgumNUsENIARAENTTNNTANARDNIIAYR 1389 AMUANIATEILAANALTILY
Usglovilifionisegenfouazinuninssy

Wews (2547) msldvssleninintuisnnlssrundniiensdulugans
thysputhnntudsveadennlssnundmienstu wildusdesisufunmnagneuanszuy
thdmindelssnulnanududs Tunsiudutantissudmdunisinunsnssy sivuanis
naaowilunszans Tunhennassvadu 3 ngude nquil 1 ldleiafignsfifiviesnisadly
Tudvlusariuaneaurensiivladedy nguil 2 ldnndutweadeanlssnugnavnssu
ihenetu Sfunnagneudidsanszuuthdatndelssnulnaouuds nqud 3 nau
muau liiinmafudddeluiu wes@nvimadulavesiiannaes 3 viinfe fnniavies uglde
WA wazdn Anwdnuuraunifvesiu nntutuazninaznounounsimzugnnuia Tl
fodrialunsthmniutiuazninagnoulldusslovd lunisvidutantigsiulunmsugnity
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dmudnsdndimnzauiioduiagiigsiu lunmmeassgninnaney uzidomauazdn
wuhTduNaNsEineRy | 1intutl - nnagnauludasidiu 1:3:1 mevlinaiule
vaaiignaassliiionisvinsinemisisudedidda farsuiannisazausialulnsiau
woamle3a uazlnunadeslufivdadusimemmdnifiudosnslunaiiuln uazkandnile
nnfeiiindnudeldunndieainnislddeind nisazausineinislufunds
msvgnwu Tulmsiausieedeegludis 1,119-1,1325 fiadnudenlaniu  seawead
Aadeaglutie 297.56-310.90  fHadndusedlansy uazlnunadeniidadoedlugig
366-384.5 fadaniudenlaniy Wuuinunsazausmorsitannsnifuuvasigemsl
wansneannstddeadlunisugniiy wagnuirivTuiansazaudainsdluiveglugle
0.44-1.64 faan3usioAlansu Aildeglutaeiivensulvidldlufuilensinuns nandolify
280-300 Hadnsusiailaniy

1.3 TngUsraeAvasuiY
1.3.1 WefinwdnuazanauTinvennULlaeaanlsanundntiensiy

1.3.2 WIBANEINNTOANLUULAENAILUINANA UNINNNINVLTIIN TSI URNAAUNEN9UUE

Y

GG IN

1.3.3 ieysuiliuauiianelavesdlindndamndsendndaeiivdainnindudeain
T599unNAnUNe19TUY

1.4 Ussleviiimndnazldsu

1.4.1 Fruiasugia nsdmanuiiAsannsideuazuinnssudfinsiamuilunisi

nnvesdenintutinisseundmiensduianndunesusilnidmanslf Bansdsnu

Tofuyagueu gueudneldfiatu sautsnsfnusdinduandiiuiaaamanouun
NLATYFND

142  Fueau nsiesdanniildannis

4

o

gharuinnssy as1elminnis

=

Wasuuvaslumsliyusuuinaladides viegueuiidauaulalunisiininvesde
n3tudsnlssnugaamnssuhluiamgue adeedwlFtuauluguauld fanissy
nauAniu

143 Fudaadeu mahesdanuiildnnmsidouazuinnssuluaiddiiin
madsuuamesanmzinndeniiitu lnenmmivesdemntudlnlssnunaniensdululd
Ustlomdlumsndadeniinnniudanlssnundmiensdy  wasnsmdensensulimnius

a ° 1% o, a aa v X ° | & A
Pnlsnudadeeiy Wumsiiunanndisvesssrsulinvu uasiiludaudsiu
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1.5 HeUANNaNIg

1.5.1 MUY U109 NMNALNBUNLANINNNTLUIUNISANSHANUNS1STY LANYY
I3 a = | A a8 ¥ di o ¥ = S Y
WJusznaudunvuwmaesgaunssduinianaNuennuienaiseniatutigns

1.5.2 AISWAININAAN I NUETI N15DNWLUULALAS19NARAUNIINNINAENDU

o & - v = | A o | = v & a o &

wiefsvennenstunsagukuusne Wetnludnisudssuiieasralundnsioue

1.5.3 N1599NLUUNIUTASAUFIINEDY B89 N1SARAY M1ISNITRBNLUY
nsnandaguazkdnduananninaznauwmaeiiaresdiendu Indwansenuivdwindoulv
Woelian AaaANTEUIUNITNAANAAA NI AIWATINILNY N15RRNWUY NaNEs n1silUly
waENIYatenaanIsigiasa

1.5.4 NAANMUN NUNEDI NARAUNNASIITUINNAINALNDULNADTNIVDIUIB1ITU
Tnaihaguiassudnsioe 1w nszanssuld Jeduvsd Wudu
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NN 2
35N HUNSIY

2.1 N1SAEIUNISIRY
mamndasusinnnIutannissnundntiiesduanldnidnandannduiing

a [

AadIndouiionauInIngnarnssy taslun1sAnwlaliniseenwuunauIndn soe

o

NN 2 wdnsde fie nswdadendn nisudanseanssuld IaevinisAinwauaud
veanandud wiounslseiliuainufianelanisldndndmd uazlinsiegiainuduAmig
ATULATYTANANSVDINER FIITN1sANTUNUITE AanInid 7

o aq o a a v
AN 7 ITNITANUUIIUINY

2.1.1 Anwdnvazauauiinindudsensanlssnuniamiendu
1) msdmdenlssnundniierdulngld3insdadenuuuianizianzas
(Purposive  selection) lngmuaminasidaidenidulsanugpamnssuthensdulasimuniiui
Fdans Wuiuidunuuiemnudmiedifssnundniesdy varelssnunasduundwos
MndulagnsUSinasn
2) Aaszninduds §nsinsiinninduileainnseuaunisuanlulseunan

v '
o v =

1181974 Lwas’mim%yjawaﬂizm{]zymﬁLﬁmmﬂmﬂ%uﬂa wazyhnsiiusethsnintudan
AaszinuaudRng 9 munsdlweding 9 neunisnaass liud anudunsa-ana (pH)  wae
USmnmsigemandn siglulasiausionn (Total N) sheweavladasianun (Total P,05)
wazsmlnuvadeuianun (Total K,0)
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222 AnwiniseenuuuuaziaKBAs eI TudanlssnunEntnestug
AREHBIETH
1) mswaunansuinninduiiendaslsnundaihesduidususugusy
wazn1Ang 4 yndumeu n1sdinduls TnedEnsaununszauanufauaniudsudaiiiulunisi
nndutlendludnuasdunauisvdetounanduuiufionaniwssud undnsdosi
2) MIeNLUULATTALWAASUT TunouTBn1TuaLNIEUINN TR INER Tl
Tnindaldmundnnisveanisesnuuuuasimuindnsausiiduinsiudsuiadounsafuaiy
Foamsvastszrruuazynslasnunamiiosdusasinlugnsiauneg e
2.2.3 noesndnnAnfasiduLuunnInduteens 2 uianssu 1
1) nswandevinnindudeainlsserunindienstu nrslidsylevdan
mﬂ%LL‘ﬂﬂmﬂiiamuNﬁm{iﬂﬂEJNsﬁuiumiﬁﬂmmﬁmL‘fluijwﬁﬂﬁé’mwﬁwmauﬁmemﬁ’u
4 gamsveaesiisandiunay nndut . gde: wata: nntena s iWeqduvid
WU 3:0:0: 05: 1 9wazdendwnsad d

M19197 4 Sasrdunsiaumsnanlevdnainnintulalssnundaiienadu

YANI3 Snsrdunay ((nstwiin)
NAABY nndudls 8i38 A nmnthana 1WagRuvid
1 3.0 0 0 0.5 1.0
2 2.0 0.5 0.5 0.5 1.0
3 2.0 1.0 0 0.5 1.0
4 2.0 0 1.0 0.5 1.0

n13AnYIRMaNURMUMITUALNMANINTFINYEIlEBUNSE (NSUTVINTITNYAT,

2548) AnwanauiRveslevinnniutls sewiamsnindehnmsfinuanaud® W

(n) A1gaunail (Temperature) N137AUSUIUAMUTBULINUIETA
QUUNNTAIEREN STUUMINY BeAwalTya

() Araudunsa-ang (pH) sesiegingiu Inglddnsiduves
fhegnatagiude wihty 3 : 50 Wuvsuiaudiegietagiu wasi i tuduna 30
Wi udadaialy 30 it Tenazneu uaziamaudunse-ma (pH) Mensesfieviines
(pH Meter) (AOAC, 2000)

(@) ArAudu tagazdifegreingiudiundedimdn (nF0) wao

(% '
o v

Amindlddudmdnnewsy Mniutieteingaudngeauainuseu (Hot Air Oven)
Mgum)il 103 - 105 sermnwaldea 4 alus Weasuimuanual Wisieg1eingiuunds
mdn dnesaduihrinudieuwsia vingnauniniininrdeuazaeil (@iinen, 2557) Auae


https://www.neonics.co.th/thermometers/temperature-units.html
https://www.neonics.co.th/thermometers/temperature-units.html
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: z .. . Uwtinneuesv - dvitnuraseu (1)
AANTY (lWoTLTUR) = ——— %100
UrMUNnNauUay

() An1salifa (EC) ddedrsingiulaglddnsidiunaulaelyd
fegheTngRuset Wity 1: 10 auliiddudeiislfednetion 12 $alus udniluiaan
nsihlwiideiaiosind1nisunliiin (Electrical Conductivity Meter) (d11inemusnnsgiu
HARSINENAIMNTTY, 2548)

(2) A18un3edng (OM) 1agds Gravimetric  Loss on  lIgnition
ihéegnemaiuiis 4 Ussin mneulusenanudougs (Muffle Fumnace) figaumgdl 105
ssrniaidea Wunaedetios 16 Falus andumndedieingiun 4 Ussnm figaunndl
550 asrnwaldea a5 9alaa (AOAC, 2000)

(2) AnwauandFtominiinunsyuIunTvsinauysal

- ﬁmluimmuwwm (Total N) Ima’lmmaamw (Kjeldahl
method) 1{u3Bfiazaan uarlvignies 3385 3 funeu léun funeunisdes n1sndu uaz
n3knnse

- swleanaaiavn (Total P,0;) Tneis1unleluduinn
T¥nsaudunay HCO, : HNO; Tudnsidiu 1:2  lagUsuaslunisdesdededelvioyly
suasaganeeailn 9 ntuvinliAndfu Vanadomolydate Reagent iAnifuansidsdoy
Nuilaludulaneawln Jsfidvdes SamuTmameamaseiniosauninsinlafinesiaany
g12nAU 420 Wluwns wdndTeuiisuiunsnvesasazaisinnsgiurloalaa

- saglnunadeuvionun (Total  K,0) lng?
Photometer Method 1¥nsamau wuiieafunsiinssineansa destleduvidi

a

8 Flame

ImsﬂwLwlaLé‘ﬁwﬁaeﬂugﬂmmmiazmngﬂmm%’ammLUmiw Flnlasudueznay
ozmevatlnunafniazanUdesndsnuuaseonuniulfnelnensstusmoueznonves
Immm%wﬁﬁagﬂumsazmaﬁaaﬂm FaanusaTandsnunasitudososnunigeinied
wanlnladines

2) mandanszanedulionnintudleanlssnundnthensdu Tasihdeudni
r;huﬂ1izmumwﬂﬂaugsaiﬁﬁﬂ'%mmammmﬂu‘ﬂmwuiwmﬂﬁqﬂ RPEUEYRIRILY:
nansminszasduliidovaansls  Fsldeonuuudnsidiunanlunisudnnssansdiuldann
nnauilsannlseundnitenstu Tnevinismeasadu YANTNARD ﬁé“mwﬂwﬁﬂmﬂ
Anutl : Aulgnesndiau : Ausu ﬁé’mswdaumauﬁlmmi’mﬁu Wiy 100:0:0  75:20:5
50:40:10 WA 25:60:15  Hann5199 5 ‘liﬂiﬁljﬂ’l’JLLﬁjQL‘UEJﬂLUU’JH@U?“&WUIUM%UTUN@G\
nszanamulsl QWU’JR]EJULa’eJﬂI“UﬂTJLL{]QLUEJﬂL‘Uu%ﬁ@ﬂi yaU mmusuumauluﬂmmamam
Uszanudumauusniudessudendansmaldlasa deiminusuna 100 n$y snavaneiin
1,000 fiaddng
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AN5199 5 dnsnarunaunseannseansauliaInnInwtl

dnTdIuNEY Govazlagunvin)

YANINAGDN — 7 ; ,
“ Jovdnannninduds  Audanasiainiu AUTIY
1 100 0
2 75 20
3 50 40 10
4 25 60 15

(n) Funounistugunsznnsduldl nisiamsdnsusiainmntuds
Mnlssnundntnercdunldlnlguansurifidulinsedaunadomdeiuumagramng
fdunounstugunszanedulsl fail

(1) thénsdunauilieanuuunisndanszansiuliiang
yanramaaewianuaiiaienliasnisuzagnedliifudefionty Snsmaaouainudu
Jeadudeunistusy Tnsnsmeaeutufiegreingviinamaiadosiulaenisléiion
fhogs dddosilemagneinsiusiuduteuansaluiusuld uidmnudesidoeds
finsunnaediniafiuflszaunoutluiugy

(2) thdnumamnEnd ke dudofofunieul iy
Sniuguieedosdnlelasan iedntusunsennsiuldmusanauiinioniddunsdaay
Udoiiely 1 wf deudusnszansiuliisanainudonselnsynisiuliifiamu

(2) funszansdulsioananndrudeniedessansyandlelasan

(3) vnazsulifsaldiluilugamadteadiolinsynas
wawthmareuRnALTAR 1 sel duseumstiusunszaneuls]

() Anwpasandfvesnseananuld SnwaenaNIenIMYaInsEae
fulsl as@nundnuaiglaeyily 1wy 5Us19 vua d wazmiin Togvhanduiindoy

(1) mwmuumaﬂﬂs roenuld mmumaamum
5.005.00 Wufluns Snadiuay 3 Tunaaeu winiludunateunisusi anduanedy
naaeuluszuuidisrtussduindhlngliveuvuegldfing Funaasuusasiunsvineiuuay
vinsntfavasnivugnoaunls Wourttunaaeuasy 1 $1lus udr3sihdunaaeviuaini
Taglaifinsdui vuinnduneasy anduihludommimdniudueu (Faudasnain
18T hazAuy, 2553) LLé’amfhLa?{ameqmé’MdmﬁJ

1% 1% [
o Y ! 1 o

. s . UIRUNNAIU-UIATNNDULYUN
nsaeduvesnsyaeaull (Weosidus) = — — <100 -
YIUUNNDUBYUT




32

(2) nmanedauniwesdivenszarsiuliniunaium
(wan. 876-2547) ) I tuunsuauingly 3 40 LWaammamqmiﬂwmaammawmmu
mInesiaFatuNAdEUTLIN 5.00x5.00 LwuAlng Mntuiieiesmnediuns inaan
w1 uaginnramuivesiunaaeuiduaumuneuutin uazuitunaaouluihazennd
gundl 2042 ssruealioa eustunadeunsu 1 $9lua JurhFunaaeuusnduiiiag
oonlvmuaseimng ududosliigamgiivie Tnendviveusnulasnumilseguuusiuiani
lipaduthudostunaaoulidn 1 dalas thiuneaeutuntamiusmuinusumiadudy
ATt gnadiiel

AYIUNUIRRILYUN-AINUAUINDULYUN

Asnasdvanszanadulyl (Uasigus) = x100  (3)

AUAUINDULYUN

(3) Msfnaumsuvesnszandulsl adpaniinismaas
devanunguvesnszanadlied

- MIMAEEILLLTI tnszansduldinnui

vidooulSuuseuudiundmduturuin 5.00x5.00 wufluns Suiinimingududilasauuin

FUAIULNDUILIAIUIUMIUSUIATVDITUAIUNTZONY LALAIUIUNIAIUNUILUUTINYD S
Fudrunszansiuld 1ngnsn 4

4

De

1% (%
o v a

| o ) ivinBudiunszans (ny)
AUNUILUUTIN (NIUADYNUIANLTURLIAT)= — — (4)
UM ITUAIUNTEAN (RNUIANIIUALLAT)

- MIMIAINUILLUYestan () FswInUTunas
JuIn 100 fadans Aukiazazeratufinna (m,) thiusiegavesnszansiulddrsduanun
Taundoaudussgadluniaiuvtinasiaimin Uhinassnasaiufinas (m,) dundu 60
fadans asluvanusudsuns welidiiu dhvisuudsumsivguluanaivnugungl
wionfuiilifisunasamaassiviineriniuuiines e luvazivingu Weolesingli
gusioludn 2-3 Junfl ndvanduiininuiuuinesludelifensdnaiid ninesaun
50 fiadans asiunvInUSulsiasudlaseiiiulilnaiun o adifudnnesaunsetivn
Uudianes uas Wanaduniauiuuiiasauidavenaugldindariausuuiiesly
wis udahludadnadadufinua (ms) (@unn, 2539) magluriafisioun Seaeliayenn
wdhladilfuiaduinduandausmadurieuiuiineg Vaesifoanuguestinliu
J3ums (Ve)
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ymiwiinvesiag (my) :ngmsnsil 5
M = My — M; (5)
yUSInAsvestan (V, ) 91ngnsi 6 uax 7
V= (M3 = my) / (" iinmsmanes) (6)
Ve = Ve- Vi (7)
Tnefl Ve = Usunsvestan (@nuiaiioudims)
Vi = Usanasindignunuiidaefag @nunadisufiung)
MnuAITIAwMAATILILTEYTaRld 1ngnsT 8
b =(mg)/ (Vo) (8)
dlo 4. = ANUVU UL TER (NSUFogNUIARTURLINAT)
ms = 1avesian (n3u)
Vs = USinasvesian @nuiaiaudiues)
(R) NSFLIUNANINNTY 91NGATT 9
€=01-(/ 9x100] 9)
So € = Aenamgu
Ps = ANuvuLUuYedian (nfusegn uiAdwuRlLnS)
P, = AvuvwduTINvesnsy atesuld (nfudegnunen
L YURALNAT)
(3) MsvpABUNSABULassHeMsTInwAszanasuld]
yhmsvasesgniuandesiunszansiulifianmsotugiiedans
Fnvazamnuasunlawesnisidennisdinim lnadenlddunisesugniduszesiian
15 ulunsmaaey Fwimmesoulaeyinssainiuas 1 et edsos 500 addnsronds
gansmnaes Wuszsznan 28 Ju ilewSeuiisunsidsuumasmsidenmedanmnsz syl
(4) NMIANYIUNULALANUANAIUATYTANENS
N15UTEIUNANITIATIAAUANAINILATYAIEATINNNUIA 9|
fldlunisinnsanannisasmuagiliifnseilassmasnisasmunauitlassnisiu q W
waneuumuiduiimelavield vieliiladverlstheiifinansenusielasinis dslasuninda
Tassnsiideindulassmsfimsamuasdesamuasdodliaeig q fadeluil
(n) yaArJagduvesanauunugns (NPY) d1yad1tagdu
YosHanaUNLENs (NPY) fiduanildianduuin uansindnsmanouunuainnisasmugs
ni8nsdan warindyaragtulugud (0) uansidnsmanauuuaINMIamMUYY
Snsrdruaanefdeisaninsd amisasonivlasanisld uddminyaditagtiuves
wamauwugvisiaduauuansimanauuunnsasmu liulasinssnnduaniu e
Aemsvenulassnstulianunsosonsuld Teesdudnlasenis
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(v) dnTdIUNaRaUWIUABR UYL (B/C Ratio) aMNHAYEY
N13ANUINENTIEIUVBINANDULNUABAUYY HAuINNTMITaMAAY >1 (B/C>1) wamedn
wamouunuilldainlasinisazddninniimieegwtiesfigauiifuailddemaslllu
nsALiiulasanTg

(5) Usziiumuianelaeuiewelavesyuruiinendnfusilian
mntutmnlssnudathensdy

(n) Uszilunadugnd 91nn1swauindndudlng
2 wAnfug/ufanssuannintudsens laensdsziuamuAivesmdndusiuuimisy
MsUsiliudandnuszidiufundnns sonuuy wagiamun wandusiniduiasiudanndon
Tnenwanuuidaduessgeansuazdudndoud iy luduneunisesnuuundn st
finnsanaenieasvendnfariduinununisnanniseanuuunisnan mstlulduas
nsianendanisiden warannansenusedandeslunden 9 fu

(4) Ussiliunadugrsananufisnelaveslndnfasidisie
wAnSulinindunnlssnundaihensdu

2.3 MIAATRdoyan1aa

Tunounsiazideyalaelusunsudnsagunneada PSS lunismegeuaany
wanasvesAnadelagldnisinssinuwUsUTIn (ANOVA) JayantnainnisAnuilaely
NTIATIENANNLUTUTIU (ANOVA) LienadauamauUindazuinnssuduwiaznandoe
a A ! ¥ ! Av o w a [ A (54 I (% o ) d
fUsauanaiuegiliduddgisedu 0.05 viislimuanssiuazinisiSeuiisuay
uaneinalmeds Duncan 's new multiple range test (DMRT) Uassuus
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LK)
NAN15998 wazaAUs1gNa

91NNSANBINISHAUINER Aasiannn1nduiaanTssundntnensduunldlng
duandueiiiduinsdedundoniioiamnningnamnisy lnefnwdnuvazauauiives
mMndutlsenaanlssnundmingnsty msiamunaadneianninaudinlsanunaninetsdu
wardsudiuamufianevosfldndn susifiiidendnsasflminnnniutainlssmusdathen

a

YU HANISANTUIIUIVEAIT

3.1 asAUsznauvasnINUulle

' °o a ° = + o = o a ¢ o A v

Aounsaudunisiinintudandendnnindudainnisieseidnuugaiive
n3u  newiinindudanazihunldidutagseiudinivindeduiinianudy Aaudy
n3n-Ae Arsmensuvan laun lulasiau (N) veavlesa (P) Tnunaiey (K) A18ns1dI

3 ] o v Y % =

Asususslulasiau (C/N) wagsalaventn loun azm asvy wagneduas [Wum 1Ween
slavgninludunasnnasduasividinasofivmndnisunluld WDudu naainiside
WU M15199 6

M1319% 6 ANIATIETANBEATYDININURTRINGRAMINTTUNANE 19 TY

NAUINTFIUVY
W1580ne3 ANATIZH ASUAYINTSNEAT
W.A. 2548
Audunsa-Ana 7.54 5.5-8.5
ARt (Wedidus) 25.53 35.00
AN (1FTusoluns) 1.25 laitAu 6.00
Alulmsiounavun (Woddud) 2.22 >1.0
AvlaaloSanaun (Wosidus) 21.60 > 0.5
Tnunadeuimmn (Woddus) 2.10 >05
IRSIEIUAITUDU 18.18 < 20/1
molulasiau (C/N)
Vinamezivann @adndusenlandy) 310 < 500
ansuyitavn @adn3usionlansy) 35 < 50

NBILAINILA (TadnSusanlansy) 350 < 500
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faudunans mdnsdumsueusdalulasiauiadosnit 20/1 amlulasiaudsudiege
FaoAnaeIiuNITANY NIUAMUANLaNY (2548) wudraudRveannduds dUsuIusIe
amsiddgysefivaiusainluldusslevulunsidenseluianusulaauiiotieusy
a A [ = 1% [ = [ Y o = ]
anmAudiansawadunals JeaenndesiunisAnwivesidens (2547) lavinnisfneii
& ¥ [ [ o a | o v !
nmnawdaazninagnaululiusslevilunisinluianungshulunsuanivg dwmsudnsndu
Mmunzaudieduianuisaulunismaaeslaninniaven usidemauasty nuIdnsdu
HAuTEnINedy - nnAwle : nmnegnauludnsidiy 1:3:1 ilimsidulavesiivnaaeslyll
9111501951915 EUABE19lA Aarsanannisasausiglulasiau Weanesa uas
Tnunadeuluisdadusimemnsndniiiivdaanistunsiivle wazkandadilgainfigdiumn
widliunnensainnnslddewad

3.2 msfnwauanTAvaslensinnndudeszwineniswiin

pansAnuauanAtsninnindutanlssnundainersduluseninaniaude
Jevsnaundnauysaiddldszeziaan 50 fu lasvnisfnuauausivesondnniniuds
sgwinanszuIumaviin 16ud Agangil Ay Arrudunan-d (pH) Arnsuilain
(EQ) uwazA1dun3eing (Organic Matter) lasnanis@nwigauautAvesdensinlusening
msnnuasUTinusmemudn (N P way K) dleriunssuaumsndnasysal feil

3.2.1 anwaenengnnluszndnenismdn

Mnnsdndnsugnsneniwesondanintudsainlssuadaiiensdy
Tusewitsmaniingta 4 gansvaaes Asmsndunay nmnduds : e : yat : mabana
HoqAun3d gansvnaesil 1 WA 3.0:0: 0 0.5 1.0 gansnmaasil 2 idnsdunan
Winffu 2.0 05:05: 0.5: 1.0 yan1svaaesil 3 NdATdUNENIYIAY 2.0:1:0: 0.5 :
1.0 WazyAnNINAaRaTl 4 Asasrdrunausintu 2.0 : 0: 1:05: 1.0 lasszninemandnie
wdunnannislasunUasesieniinluseninensviin Sedaunad auin uazdnuwazves
n1sgegaatgluszeziiatlunisndnleauniinssuiunsndnauysalnanisdnwinuinly
daainl 2 szpznanisvsinld 14 fu Gilifinsasundadudnuuzvesnisdosanis uas
UIAYengiv widvesingAviuuilidunisudsuutadluaniiy dmdudanii o
szeznanaviinld 28 Fu ynyamismaassingAuEuiiniswasud wagiinisdosaaneyinli
yuaingvivuiaidnas dmiuluduasii 5 szezamsmsinld 35 Yu ynyanismeaes
fngAuisuinisdsudduddmady Snsdesaas uasduidesds wagdunnifl 6 sewing
$ufl 42 - 50 Yu ynyanamaassingiviinisasudiduds uariinnstesaansednaanysal
Huszeznawsin 50 u ansnseilunaassugniuiiald famnsnsd 7
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N o < a a [ = + o Aoy v X ! + ! &
fanwauziluluianiafeliu Ingdveslendnasddiduiuuansneainnesdelnd q 10u
Aueaduvsednn dnvaeaugeun luuds nszane warliiludow Wendnavauysal 39
aonadesiun1sAnyIves Ysglnnssa (2559)  msvidendndnavynsiuduninaznay
druAuansruuintnindeeddssuinens wud dnvagnianenimduniewinnig
Anudnsennelunesdednagiamils daarnnisnaaesyindendn wuirluyiduaiiwsnues
mswiindendn anunsaveiuianminuiazaiuliogsdnau Weswindsldifianisdesaane

dlonsyuiunsgesaaleisuiniu auianaumiy aanefivwenluilesunssly

3.2.2 Han13AnyIUugl

wamﬁﬁﬂmqmwgﬁmﬁwémﬂwﬁamnmﬂsﬁm’hisamumﬁmfmwﬁu
Immimmi’mammﬁmni’umaamvswmmmwﬁﬂﬂwﬁﬂ layseninanisuandendn
mmuﬁ]umvmammumm LLaviﬂam&Nﬂuammwm wuinnszuaumsusnmnaudls - g13e

De

a

: gem : ﬂ’]ﬂ‘Lﬂfﬂ’]a L‘U@ﬂa‘m/li‘d ‘1/N a4 YANIINAGDN I@EJZJﬂ’]’eJMWﬂlILQaEJﬂ’ﬁNaG]‘UEJ‘VilIﬂ%ﬂﬂ

9
[%
o

Andudalssuaantigtstuiissezinaimsnindussegiaan 50 Ju mmmaaqm%qm
YANITNARDIN 1 UATYANITNARBITN 2 WA 37.01+ 408 waY 38.06+ 7.75 hifimny

q
o

Lmﬂmmuamwuamﬂmmmmmm fiu 0.05 LmeLaaaammummmmmmaﬂuﬂu
summﬁmaawl 2 uay 3 WU 30.82+ 1.37 way 29.80+ 1.34 audiy nansAnwARaY
gauNYil F39n5797 8 LLazmqmmmzmwﬂsgmumwmqusmﬂmﬂmﬂamuiwznm
50 ¥u fanndl 8

a i a a a s o = a 3 1
M1919N 8 ﬂ’]Laaqumﬁﬁmmmamjﬂmmmﬂﬂ’]ﬂ“ULLﬁjxﬂiN’]UN@@U’]‘EJ’N“UH

YANSNARD I AMENUA
nnUuds : 8i3e : Yaia ALfuguull (sAvaldys)
1(3.0:0:0) 37.01+ 4.08"
2(20:0.5:0.5) 30.82+ 1.37°
3(20:1:0) 29.80+ 1.34°

4(20:0:1) 38.06+ 7.75°
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NN 8 %Lﬁulé’dﬂqmmﬁiuswdwmwﬁﬂﬂwﬁﬂmﬂmﬂ%l,t,ﬂamﬂiiamuwﬁm
thensdu Geganismeasd 4 ﬁLLu’ﬂﬁmaqammﬁL‘ﬂ'umé?aLLGiL‘%MﬂizuauﬂWiwﬁﬂ Lﬁamu
nszuumMInsinle 9 Yu guvgiiTuanas mmwmmﬁmaaw 1 -3 Aguugias meu
navanudndeniindliudaszey 4 T amswmmsmaaw 1 grungiifingeduidionsin
sulufuszevina 25 Yu uasndndugamgiiuanandes q wunseiaigumgilndides
ffusks 4 gamsvaans edgumnivesondngdudisusnidesnnangdunisdninmuangy
wanaigiulnunndulusseusnveanssuiumanidn SeiliAansdesanouniign aus
ThAneueuazauneludenin uaziilenariwlugumgi melulensinazdesq anas
vdanmaniinluszeznamiaiosnngdunidunsdiusuneas UTinumsduvidgndes
aangaunuaviligunaiinian sunseieineaagumvgiazunil eiinnisdesaany
auysaiud Tnenavesgumgiindeainnsmsindusyezian 40 Yu gamaiinieludensinGy
anat wagsvznamansinduszeziaa 50 Ju masdadevinannindutainlssunan
thenstuazndnlfauysal  gumglifinuideduganszuaunisndnedlurag 28.83 - 52.33
psrneadoa (il 5)  uenndasiuldigungdiinugeaalunimeassiliviiag
Thermoplic Phase Lilosanlunasijofinnutiudeudiags (mund wageny, 2550) Senudu
sgdanuduiusiugamniinglunests Tnggumplineglunestovsiniliannsaitngya
Thermoplic Phase 1# o19iAnarnnesdedivundn Yaquinduiuunudugmieanin

+

analudimeaswdneninunnyniinligamainieusnidu (algwa, 2558)
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3.2.3 AN

Han1sAnwIANFUNIINEn Jendnannindudalssnundniiensdy Tngriauay
1 A = |1a s + o & 3 a A =
WuevsvendeTunaiilunesdendn dsdazgnldlneggdunidlunszuiunisgady
a139MmsHazNITUIUNITUaBYeade Arutulanudnluienisesyiulnvedgdunsd
lagn1snsiadnanudunniunasnsyeziiain1sndnlendn wWuiaime 4 gan1snnasy
fifnAudunieegszning 78.92 - 81.82 Wesdud ddldszavarlunismdnyszana 50 Ju
FALAIAIINTUTAUAIULN UMM TFIUVRINTUIYINTNYAT WA, 2548 LauiInua bie

& 1 a §f @ H o =2 ! & d' =

ATl 35 Wesidudlaginin #an1sANIAIANLTURREYANITNAEIN 2 3 Uavd
fdrAnutuedowindu 81.65 = 1.67 81.82 = 2.05 uag 81.79 + 1.80 AwEAU
Lifauwananeiueg1afited Ay n19adansziu 0.05 uAAIANLTULRAEYANITNARBIN 1
1 wu78.92 +  2.04 WANANAUYANITNARBIN 1 2 uag 3 agreildeddynivadansyau
0.05 1AgHANITANYIAIAIUTULRAY AINITNT 9 WAZAIAIIUTUTENINNTEUIUNITVIIN
Jeannintuladusseziian 50 Ju dsnnd 9

= ' & A a ) & a % Y
f19719N 9 ﬂﬁﬂ’]’]ﬂﬂjumaEJﬂ’]if}\laﬁ]‘q&lﬂﬂﬂf\]’mﬂ’]ﬂ?JLLﬂQIiNWUNﬁ@UWEI’NGUU

YANSNARD I AMENURA ANINTFIY
mnauds : 8i3e : 4adn Aanuduaie (Wesidud) ASUWAIUNTIAY (2548)
1(3.0:0:0) 78.92 + 2.04°
2(2.0:0.5:0.5) 81.65 + 1.67° laitAu 35 Wodigud
. Taesiwdn
3(20:1:0) 81.82 + 2.05

4(20:0:1) 81.79 + 1.80°
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Al 9 mswdsuudasianuiunislusewinansmdnia 4 ganmsveaeadussesiian 50 Ju

31NN 9 ArAuTueslendnnintudeannlssundnuienstugieiui 1 -3
a & PP ) a ' ) a P a
1A1ANTUINALAEITUYDIYANITNAADIN 2-3 UANANNAUYANITNAADIN 4 F99I9usN
AANALglosInyan1sVeaead 4 ddnsdiunanvesnintudwazyaindudiunaumdn
PATLAUAMLTUNIN YEIINTUIaSTaZIaINsInTWn 4 -7 Wmimaaaﬁ 23 uay 4
Ay wazdlwuldululuiemanediu LLWUG]ﬂ’]iVI(ﬂaEJWl 1 fiAnAnuduisuanaudnies
LLauwmwmwmﬂwmiuma 7 aummmmwmumﬂwam weitsioRansauauua e
mwmuLsmaﬂamﬂﬂ;ﬂmsmam Luaammffl,umaLLsﬂmmqﬂumumﬂmuag LALIUNNVD
TgAuNIANUTeIY LLawumlmgﬁmmmmmLﬁumm%uléfﬁfiamaiﬁﬁmmm%uqﬂu
' ' & ' ' < | U oa P ' '
BIITA mmﬂmmLLmamqliﬂmmzmwmwmmmLaaﬂagizmw 78.92 - 81.82
Wosldud Fellmauduiuaiunsgiu Mlairuduiuniiauinsgiy Wesainnisudn
Janlunisuindanuanunsalunisinfiuanuduldd Fsmsmvguanudulivangausonts
| a a6 v ' f Zd & = & | A o v a '
gogan18v09aunid msauaulvegluyie 50-60 wWesidud Faludimviliiianisedes
danefigean (Wnsni, 2544) Fedwnanudusniull JeazgndnnuuiazanuIuim
Ho37119v0901n AN gluneseviliiinaninnisvineendiaula (5Ue1, 2551) wininANY
Woundn 20 wWesiud  avilidunidniinnisdesaaienisuaznisndindeduiman
(6Luﬂ 2553) Han1sAnwnNsandelun1sfineaall wud ngen1seaeivIauaINIy
Lsmuwﬂauﬁmm LuaﬂmﬂmﬂsuLLﬂﬂumi‘mmmeJmmwmmimmmummmlmwﬂ‘mu
mmwmum mmwmﬂammqmumm il mmimaaﬂmammﬂmuLaawmu
ﬂszmuﬂ'm/mﬂauuusmmummmgmwmwumlumu 35 [Uasigua Luaammmqﬂwaﬂiumi
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3.2.4 ananudunsa-ane (pH)

wamsﬁﬂmqquﬁmiwémﬂawﬁﬂa}mmﬂ%u{]ﬂswwmﬁmﬁww%’u
Tasnsnsradarinumdunsn-ins (pH) nniu aaenszeziainisudndendnszning
n1sudndenidn A1A1udunsn-ang (pH) ‘171L‘U’gEJULL‘UaQﬂWEﬂUﬂ’eJ\‘I{JSﬂﬂiLﬂgﬂuLLUaﬂ
Hauduiusnon1siasyAulalazAanIsumIg 9 Gum§um§émiﬂaaamams@uﬁétﬁm%ﬂﬁ
gefianmnudunsa-ane (oH) 69 (@5, 2552) mamiﬁﬂmmﬁmﬁmﬂWﬁﬂmﬂ%yl,t,ﬂqwud’]ﬁda 4
yamsnaaes Ianeuidunsa-ang (pH) wdveglutied 834 - 848 nszuumsmsintean
nntudaddrnmdunsa-ang (pH) fkunusiunnsgureensdsnInnems w.a. 2548
Tnefmualifiaranandunsa-ane (pH) 5.50 - 8.50 nansAnwAtasdunsa-sng (pH) 1ade
gansnaaesdl 1 uay 4 flrmnudunsa-ang (pH) 1088 wiidu 8302050 uay 8.38+0.61
pudy lifinnuuendsiuegslifoddynisadaa sedu 0.05 widmiuyanismaaedi 2
uag 3 Arnuidunse-rns (pH) 10de winfu 8.48+0.41 uay 8.48+0.50 wnnsnsfuyAnISYIAGDsT
2 uaz 3 egflTedfuvnsadAisyu 0.05 egslsnunanisfinsainnandunse-ang (pH)
iy Fansedi 10 wagAresiunsn-ing (pH) szvdenssurunisuindeannindudady
sgpEian 50 Fu fanmil 10

M15799 10 Arpdunsn-ang (pH) wae nswdndeninannintudelssnundnuiesdu

ngﬂmsmaaqﬁ AMENURA ANNINTFIU
nnAuds : 838 @ yad ArAudunsn-ane (pH) ASUNRILTIAY (2548)
1(3.0:0:0) 8.34+0.54
2(2.0:05:0.5) 8.48+0.41"
i 55-85
3(20:1:0) 8.48+0.54

4(20:0:1) 8.38+0.61°
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Al 10 maAsuudasananudunsa-ang (pH) melusgrinnsudnia 4 gansveaes

21001l 10 A1AaBunsa-ana (pH) veadeninninduisainlssaundn
hersdunnganisnaaesduuldullufiemadedty  Tnsunfluriaiudureanszuiu
nsuninAtdunsa-ang (pH) mmﬂwﬂmmﬁmqﬁuﬁam wazidlorunszuIunsn
Tndudfnauysalasiidnanadunse - ss (pH) asastafutrsqdunidansadesaasing
figosldine wagnannsnduvisunssiinesnin (quinn, 2548) ndsntueaadunsa-an
(pH) %L‘%'mqa%muﬁmﬁwiw nsasunasAmnudunsase (pH) du Huang €t al
(2004) euhmadutuveanatwesmarniunsa-ms (pH) lunesieiAnainnisyieu
vesgaunsdlidosaneasuszneudunidlulasiauly anneiideendiau uazarsusenou
sunidlulasiauazgnuusanimdunenluidelasends nszurunisuenluiiliady
(Ammonification)  waznszUIUNsTiuesilaledu (Mineralization)  Fadunisuusanin
suvddlulasiauduetunishulasauiliefierlunestoiiuiy

3.2.5 Ansilnila (EC)

uamsAnwAnstiliih (E0) mandntendnannintudslssnundatensiu ng
n1395393A1N sl (EQ) 9niu nasnssaznainsvdndendnsenitanisuaadensdn
Amahlwih (€0 dsundasnelunesonisivdsuutas wudrdianailai (E0)
WAeit 4 gan1mnassmaensyeza mIndndaininiiliih (£ ogluraafl 3.18 - 5.85
WwaTwusowns Fafldnisilulih (EQ) Mriunamiinnsgiuvensuiunisinems w.e. 2508
Taervualsisl Arnisihlada (EC) Lty 6.00 waduusiowns wasnisilwil (EC) Lade
gansnnaedi 1 uaz 4 dAnsnlii (EQ) a8y winfy 3.1840.66  uay 3.41+0.34
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pdy Liflanuusnsnstuegadideddgmneadaisedu 0.05 uddmiuyanisvnaosd 2
way 3 An1sthlndn (EQ) wAswinfu 5.85+1.06 way 5.24+1.19 uansnafiu egafitoddy
n19adi@nseiu 0.05 agrslsfinunanisfnwiAnadenisiililih (EQ) fmsefl 11 uaz
Anailih (E0) sewinszuaunmaviindeanmntudafussesinaiso fu fannil 11

M131991 11 Armsdabii (EC) wde mswdndendinainnindudelssnundaingnsdy

BANSNARDIT GRIGERIE AN
anfude : g3 : ya¥  Amslnin (EQ) (nddwudewns)  nsaniamniiau (2548)
1(3.0:0:0) 3.18+0.66°
2(20:05:0.5) 5.85+1.06°

Ty 6 WITURDIAS
3(20:1:0) 5.24+1.19°
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1nad 11 Arnrsilidi (60 vestdendinnindutisanlssundatiieonady
YANNINARDT 2 Uz Yn1IMeaesd 3 lnedandunaninlogse wazyatiadluluusias
Yan1snaasinliainisdrlnila (EQ) qﬂsﬁu LAYANNTNAGBLT 1 uar YAnITNAaBdl 4
Amsiliin (EQ) agAninyanismaaesit 2 uag 4 iosanyanismaaesd 1 luniswin
Javiinldnndudadudunaumdniiesos e wagganisvaassii 4 waunintuds saufu
wahh Faemsthlnih (20 fiastufudusidhuesonindamududy

3.2.6 ANBUNIEINY (Organic Matter)

wansAnuBuvsing Mssdntevdnannindutiissnusdetionsdu laonianee
YTuudunieing (Organic  Matte)  9niu maam“avnmmwﬁnﬂwﬁnswﬁw
nsuandevdnUsunadunieing (Orgamc Matter) mﬂaauuﬂmmsﬂuﬂaaﬂa wulnileady
USinaduv3eTig (Organic Matter) 111 4 gansvnaes aglutail 38514803 - 42714662
ynYANINAaRTUTINMB TS g laidnnd 30 LU@?L%UG]IG]EJ‘HWWUﬂ HIUNEUIUINTTIUYDS
ATAYIAMSINEAS WA, 2508 FamarduvSeiag (Organic Matter) 1@de yamIvaaesii 1 3
ua 4 fiAduvi3eTng (Organic Matter) WAowiniu 38.86+4.18 30.78+802 Uaz 3851:8.03
muddu liflnnausndnsiuegeiifodfamaadAfiseiu 0.05 wilmnsstuganmaaes
2 ifiAnBuveing (Organic Matten) Winfu 38.86+4.18 uansnafuduyaMsvaaesd 13 uas
4 agnafltfuddyneadnfisedu 0.05 aEJ"Niﬁﬁmmamiﬁﬂmmauw‘%ai’mqLaaa Fap13197l 12
wazABuvdengssminnsruumavindennnndudaiuszesan 50 Fu fanmd 12

M5199 12 Aduvseng (Organic Matter) 1ae mandaleviinanmniudalsanunaniensdy

YANIINARDIN AEusAUA ANUINTFI

nmniuds : gi%e : yady  AdwReingwbs (Weswudlaemiin)  nsuwanniiny (2548)

1(3.0:0:0) 38.86+4.18°
2(2.0:05:0.5) 12.71+6.62° Taignan 30
3(20:1:0) 30 78+8.02° Wedudlaeniwiin

4(20:0:1) 38.51+8.03"




46

60.00

50.00 o
=S=YANAADIV 1

11n)

40.00 sqwmaaqﬁ 2

AR

5 @
ILYUR

30.00 qumamﬁ 3

(We

—e—yaNAaeIN 4

1

20.00

a6
387919)

duUN

10.00

0.00
1 357 91113151719212325272931333537394143454749

SrazLIaINITuIn (1)

Ai 12 msidesulUasduriiedng (Organic Matter) s¢1319n151ain
luvediuug 4 Yan15nAaed

Uinadunieingifuualiuanas feevinildmsiviinadunienglisinia 30
Westdudlaotvein (nsudvnsinens, 2548) 1nHan1snaasdlutaEuduYeanITusin
wud SUnBuveiageglu 15 Juusn 3850 - 53.16 Wosifusd vniinui wasdiviuo
anaanuszeznansnsinlaefiuiinudunieingiaasiiviedivdsuuvaaiivudntion
doAugaszazinainiaminl 50 fu UinaudunietganasainarSudueglugag 35.20-
4055 wWedidud dhuiinuis TnsusinadunieTngiivisluazegluguunaionmis uas
wasulifugdunid (Gudd, 2507) msanasvesUinaduvisTagdunaniainnisd
Usunadunidansveulutangndesaaisuaziiluldiluunamdnulaegdunidusuna
Sunidanfueuvzdnuduiusfuiundunistag fufuiedunidaisveuanas
USinawesdundeTnnazanadluse faaenndesiunisaasives Garda €t al.(2003)
fimsnaasafgiumsldnmnsznouiiliannnisuanasznenuanivluiznen nuiUiinm
AINARNTELIAINITNIAGDS
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3.2.7 Ysunausinavnsuanvasdensinnindudanrunszurunimidnauysel
HANSANYISINRWNIUSNIUNSHAAYendnann1nUkdalssnundnuigstuns 4

YAN1INAaesTiNIuNsEUINN srinauysal WWusseznan 50 Tu Faldvinnsfnwinuandd
swevan  laud s1nlulasiaunanun (Total N) s1gWeaneaanun (Total P,0,)
slnumadeniavan (Total K0) Nan1sANIAINIT19N 13

M13199 13 AauandRvessinewnsuanveslendnnintudsiiunsyuiunsulinauysel

Snsdaunsu (Instwiin) smemnmEan (Hadniusiafilaniu)
WS mndiudle : aide : yad sqlulasiau  siaweavadd  s1alwunaFey
nagaN : nInthana
1 3.00 0 0 0.50 3,000.00 934.37 241.54
2 2.00 0.50 050 0.50 4,000.00 950.00 395.43
3 2.00 1.00 0 0.50 3,800.00 960.47 541.05
4 2.00 0 1.00  0.50 3,200.00 913.43 401.35

NANTNA 13 WUIBINRIMNTUANYANITNARBIT 2 TUTUIUEINOWMNTNENTINLN

' 1
= =

ian Fedarsnlulasiawingu 4,000 Tadnsudenlansy sigveanesawindu 950.00
fadnsusaflansy wagsmlnuna@euindu 395.43 TadnTusienlansu lnedusuiusig
oI 5,34543 fadniusedlaniy Adhmdunaunintutl : giFe  yah

nntina fidadrunandivinty 2.00 1 0.50 1 0.5 : 0.50 sesasunLIuganismaaesil 3 4
way 1 s?faﬁﬂ'%mmﬁmmmwé’ﬂwhﬁ’u 534543 451478 Waz 4,17591 @1ua16u
2Wows (2547) Iivhmsdneminindulwesdsanlssundmiensdu inldusslevismiy
nnagnouanszuutitatdslssnuliaaududs lunisindutaniisedudmniy
mainsasnssumMnuiuazninagnaudeumszugnnudy liidedidalunisthninduds
wazninagneululdusslevi Tunisinduiaguigedulunisdgnity dmdusnandiud
manzasitoiduianthsedu lunsmeassugninniaves uzidemenazdng wuidnsidiu
waszviey « nntutls | mnegnauludnsiday 1:3:1 isgilinadulavesiivnnaes
Liflannsvinsinemsiivusiegdla Warsanannisazausinlulasiau Weanesa way
Tnunadeulufindadusigemamdniifiedomnislunsiiln wasnandaitldanfiaiiimn
wislsiumnsinsnnsldteadl nmsazausmevnslufundanisugnnuin lulnsiauiidade
agludag 1,119-1,132.5 fadnTudeflansy WaaWa%’aﬁmLaé‘laasﬂJFLwﬁN 297.56-310.90

[y |

fiadnsuseflansy uaslnwnadeniidnaivaglui dadnsusenlansy Wuvsunsavay
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PN [ 1 1 ! Y+ = A 1A
ﬁ'Wi{]@’]‘VT'ﬁVIﬁ'm’]iﬂLUULL‘VI@Qﬁ'W!@']M’]i ‘lllLLG]ﬂG]’N"D']ﬂﬂ’]iIsU‘QEJLﬂﬂﬂuﬂ’]iﬂgﬂwsﬁ e SNUIU

a o 1

USunaunisavandenedlufuegluyie 0.44-1.64 TadnTusieilansu Anlaeglugisiveusy
TdlaluAuienisinuns nanafeliiiiu 280-300 dadnusenlansy

3.3 manaanszarsdulianieninnniudnnlssnuniaiensdu
3.3.1 wan1sAnwiendnanantuddssnuniaiensdu
MnmsAnwnaansivesingAuneunistugunszanaiuldl Tnelunisfne
adsfliiengananaaesfiiiuiunusinemandnsmuniian wan1sfnuganITAaeia
USinusmonavdnsaanniianiie ganisvaaesd 2 Sadiunan nintutls : 8138 : ya
wihidu 2: 0.5 © 05 : 05 WUIHUSUIUEINDWNTVANTIN Wiy 5,345.43  fladnsu
sanlansu laedia1lulasiaw 4,000 Tadnsusenlansy  Weanasa 950.00 Nadnsy
deflandy warlwunaidey 39543 Tadnfudeilansy d1mfunaainnisAne,
fmgAvlevinnindutionnlsanusdnthensdu wui Seeudu 81.65 + 1.67 wWodidusd
Arrudunsa-Ag (pH) 8.48+0.41 Ansinluii 5.85+1.06 lulas@iuuseiguiiuns
uayABWRYTRg 42.7146.62 Faans1edl 14

M15199 14 aaaudivendnnindudanlsanundnuienstudmniunisudnnszansduld

ARdguLazdIu e uuNINIg I

Ansilnil - Anduvisedng
(lulastuusa  wWasidud
LYURLUNS) Tagu1Un

ngAu ANANTY Arnnudu
(Wesi¥ud)  nsm-Ane (pH)

Jandinnntuds 81.65 + 1.67 8.48+0.41 585+1.06  A42.71x6.62

31NA15199 14 wudrauaudivesdendnnindudalssundniienady
A1muy Aeudunsn-ang (pH) arnsialni wazaA duniedng (Organic  Matter)
wasilaainnisnszuiunisvdndensinannindudandiunssuiunmndnauysal 50 Ju
4 Judunaundnlunisudanszansiulyd Wefinsanquaudfvesnindudsfiaiudueig
< ! + g & a v 1 =
Wuene  wagdendinainnintudelisineimsvan lulasiau Weanesa waslnunaloy
Ao @ 1A U a N6 1 v A 1w I3 ]
Mindudediy lngingdunidniluazanunsadevanislad Wemdndiuaivousslulagiau
991 10:1 (ANA1TENIAINIUgIanegn, 2548) uanadnindudaliidaymlunisdesaans
wazdanlaessigemisnisiiunindudalunisugnduraudndiu Feilvauiilulasiay
Anudunsassagmsi i intuedadivodfgy
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3.3.2 dounaunszansiulll Audannsiainiu uazhusau
mﬂmiﬁﬂmﬂmamﬁamaﬁmaﬁ‘udaums%mﬂﬂi“maﬁuiﬁmaqauﬂaﬂ
ASIHINIU UAZAUIIU NUIAUUGNATIAIAIU :mwmmvduﬂm -A19 (pH) 6.63+0.06
Annsialiiin 1.60+0.44 TulasTmusiewuiiuns wazAmudy  1.00£0.00 wWesidus
dnsunuIIu mmmwmﬂum@ A8 (pH) 8.07+0.47 A5l O 33+0.06 lAsTiuuse
WURLAS WazAANTY 1.00 + 0.00 Weddud msdnwdinsied 15

M15197 15 AnaNTRveRUUgNATIAINIL WagAuIIY

AadguazdIu e uUNINI I

QAU AR ANIFUTLHHN AIANYY
Wunsade (pH)  (ulas@uuseuiiuns) (Wasidud)
Auvanmen
. 6.63 +0.06 1.60 + 0.44 1.00 = 0.00
107U
AUTIU 8.07 = 0.47 0.33 + 0.06 1.00 = 0.00

1NA597 15 AauandRAuUgnasIaInIu waziusiu dauaudanimingay

Y

anunsathundanszanssulyl iesainfuainiu Wuhuinawdudmsuldugnauldnszans

- = wa 1 &G a A aA A ' Y = SIS VR H
veatUatlgn fauaudinsuiiudusiud Aeliaiusugy Snwianuguiulaadiauein
wazorniaatemlagzain asanimegliuiu pH  Ussuw 6 - 6.5 Liilunsanse

=]

Wuansauiuly wasdvvdnun (rusufanniy, 2563)

3.3.3 wansAnwdnsduiivanzaunissdanszansduldinnguds

namsAnwSaTEd Iz ay slfimmaassndasdrunauiivanzea
Tun1stusunseansduldisnsauiiunndnedu Jeninainnindutls: Audgn: Ausau
fSnIEIUNANTIUANEN9Y AU 100:0:0 75:20:5 50:40:10  25:60:15 Tneldnnaudiaden
JutanUszarulunistugunianszonsduld wanisfnwisnsdiunnudadenisns,
dhunauutiaiuduends | duva whdu 1010 Wushndunaniifdaumnganmndig
w3eafildlunisdniugunszansdulilangldiniosdalelnsanussdadas 1,800-1,900
Alaniaaia nsza1eduliidudiAugnaneresdinnsznne AUNTEA1 WAEAINES Wiy
10 6 uay 8 WwuANT MuAy NansAnwISATELALINEaud MU sHARNsT1edulsl
wudganenanesd 2 Sarumngauiniige Wesanaunsatusdldiduly fa5eu waed
ALdauss MoazBenfannaed 16



A157199 16 dnsdrunaunsnannszaruliildnudalenduiagUszau

R z 7 < z
dnsnduwan (Fovaglaguniin) N3VUFU . P

YANTNAADY . % . - ~ " nx anwauznsvugy
: Jensdnanninduds: Audgn: Ausau 16 Tile N

1 100:0:0 v

2 75:20:5 v

3 50:40:10 v

4 25:60:15 v

0s
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119197971 16 wudmndasdrunasasnsndusUldifuly uidesii
MsfinrsaANuaNysaivesnszansiulyl nudganisveaesdl 1 uazyAnTMARRT 2
nszanaulifianuanysal iesnangansnaaes 1 dmslddamdunaurosdeniinnng
wnlssnundniensdufissesnaien viedosar 100 uazgnnisneassil 2 T¥snsaan
wavasijoviinnntutinnlssnusdntihensdu fosay 75 iesaniflefinisthdeninning
utlnnlssnusdmienstunaniuiagUszaunnudatennay annsonauldiheuasiu
ooty Weludatugnsrnnsiulidmalinssarsiuliifnnuanysal faumuu
nszanadulsifiihmen

3.3.4 wamsAnwautAvasnszansduliinnndeusinninauds

1) dnwmgnesmeniwvadnszandulinnievdnnnidude

nan13AnwIEnyaEnIInamveInszasiuliildniseenuuudng
JIUNAN 4 YANITNAABY ﬁﬁmwﬁfmmamwdwﬂwﬁﬂmﬂs‘guﬂq:auﬂqﬂ:auiau Adnsdu
NALTLANANTLLAAYYANITIAGEY WIIFU 100:0:0 75:20:5 50:40:10 25:60:15 AEINY
lneldTanuszaru Ao nwdaden wamsfinwinuin dnvaegusiesnszansiulyl aunsa
Jusuldifaluynganisveassivuinvesnszandindideatunnyanisvaass ininves
nsvneuliiianuuandsiulundazganisnaaes Tasganisnaaesdt 1 Siwiinuniian
090917 YAMINARRIN 2 3 WAz 4 ewdIdu wiidu 187.35 + 3.59 159.84+ 3.53
135.04 + 2.76 uay 119.42 + 2.26 31 MUAFU ToaziBoafsmsei 17

a 'Y Y vy + @ &
a3ei 17 dnwazyninmenmassnszatsulianntevdnnintutle

ans1dunay (Sagazlagunvin)

Y Jeusinninduds : Audan : fiusu
NNINARY gy UINLN ALRAYUUN .
¥ . . ANWULNIINIEAIN
il (n3y) (nsy)
1 184.94 - @30vuUlan
2 191.48 - fAULTanTs TRSeuiey
1 187.35 + 359 - oo w
- JrunalnaLAgany
3 185.63 e ¥ .
- JF@mnaseu
1 156.00 - ansaTusUlan
- fAuLTass TRseuiieu
2 2 16056 15984i 353 ~ v )
- JrunalnaLAgany
3 162.93 - J@UP1aneu
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= (% 4 4 +, C% dy !
M3 17 anwagynemenuasnszansulinndendnnintuts (sie)

ansdundy (Sawazlneunnin)

Y Jensinninduds : Audan : fusau
N1INAADY MUY UMLA ARAsUInLNn o
¥ . . ANYUSNIINIYAIN
il (nsu) (ns)
3 1 133.48 13504+ 276 - awsntuguled
- HY3U9E VaUNTEANNEITaULAN
2 133.41 v
- YUIAVDINTEO AR Y
3 138.23 - Jadenawy
i 1 12077 11942226 - @wsadugulad
- 193U5e kavlseeunn3Ivey
2 120.68 nszanadntios
- YUIAVDINTEOS by
3 116.82

- J@UIm1an

31nM15797 17 wudmﬂsqmmimaaammmeﬁugﬂﬂizmqléﬂﬁuiunﬂ
YANINAGDY Lﬁ'aﬁﬁmmﬂmﬂ%aﬂaﬁlﬁﬁﬂmﬁﬂmwui’]ﬁmﬁ'ﬂmmmgmaéfulﬁ‘ﬁNamLm'ag
YANIINAAD sqmmswmaaaﬁ' 1 ﬁﬁmﬁﬂmﬂﬁ'qm nqaqmmmwmaaqﬁ 2 3 uay 4
AINENY

2) msgw%’uﬁwaaﬂiza'\aﬁu‘lﬁ

mamiﬁm«mmiﬁ_]m%’uﬁwmmzmqﬁulﬁ Wuszeziaan 1 92709 wudn
ﬁqmmﬁmmaaaﬁq 4 YANIINAADY ﬁé’mwdauwamﬂwﬁﬂmﬂS'?juLLﬂqmnIswumamﬁwma%’u
AUV UASTINMN : AuUgn : AUTIW WU 100:0:0 75:20:5 50:40:10 25:60:15 MINFIGIU
Tnggpnisnaaesd 4 ﬁmmi@m%’uﬁmmﬁqm Windu 72.22419.24  1Wesidus 5998911
YANINAADIT 3 2 uay 1 MUy Wiy 60.173.09 Wosldud 18.89:18.36 Wesidus
uay 43.33+12.81 Wosliud mudiu Tnsyanisvaaesd 1 waz 2 ifanuunnsisiuegng
fiffddnymeadansesdu 0.05 unnssiufuyanisnnaodl 3 uay ¢ egnsiidfuddgmneada

P [y

75zaU 0.05 HIM1519N 18
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= ] o o A Y vy
137190 18 ﬂ?ﬂﬁ@]@"?mu%aaU?J@Qﬂi%ﬂ’]\miﬂll

ans1dunay (Sesazlaaunviin)

. . Fhﬂ’]i@jﬂsalﬁﬁﬂ
YANTINARE Jensinnindudeanlsenungnuignsdu : (Woddud)
Audgn : A
1 100:0:0 43.33+12.81°
2 75:25:5 18.89+18.36"
3 50:40:10 60.17+3.09°
4 25:60:15 72.22+19.24°

21nM15197 18 nudrAInsgadutiivesnsransiulinnyanisnaaed
wualtiuAnisgaduiifiuandunuliiasandiunauvesiulgn esninAugn
psrdmuiidunamemenznd @ulsusninidudiunanitansadiglungaduilés
yhlsinszanauliifansgaduiigemuuimaunafisduresiugnasdiniu aanndasiy
MsAnuvessEdu way wouls (2562) nuindnswesiunniian Weiinswauduleain
dstuvhlisnsgaduiisdumusnmaunaumeadulean

3) NIWaLRITaINTEANeAUlY

nan13AnwInIInesdivesnszatsduly 1uszozinan 1 Falus wudn
ﬁqmmimmaaqﬁ% 4 YANITNARDY ﬁé’mwdauwauﬂwﬂﬂmﬂﬁﬂa :AuUgn: AUTIU WY
100:0:0 75:20:5 50:40:10 25:60:15 amd1su Ingyanisnaassil 4 annswesiaunndian
WiNfU 65.26+6.96 Wedldud sesannyanIveaesl 3 2 uay 1 mwddy Wiy
60.04+3.85 56.67+5.77 uay 51.67+20.21b Wesliud muddu lnsyanisvnaosil 3
way 4 Tifanuuandnsiuegeditedfyvsadifisedu 0.05 Lmﬂmqﬁ’uﬁ’m;@msmaaqﬁ 1
wa 2 egnalifuddnmneadAisediu 0.05 fannsnad 19

a ' Y a v o
MA1919N 19 ﬂ']ﬂ’]iW@\WnLaaﬂmaﬂﬂﬁgﬂ’]\‘]@u‘lﬂi

ans1dunay (evazlagunviin)

——3 — AINITNDIA?
ﬂqjﬂﬂ']'i‘lllﬂa'e)\i ‘UEJ‘Viilﬂﬂ’]ﬂ‘ULLﬂ\‘lQ']ﬂI’i\?\?"luNaﬂuqﬂ'N‘Uu : ¢ 2 s
! - a . (Wasiaun)
aulan : AUIIU
1 100:0:0 51.67+20.21"
2 75:25:5 56.67+5.77
3 50:40:10 64.44+3.85°
4 25:60:15 65.26+6.96
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AR5 19 nudimswesivesnszansiulsl ynyanisnaass i
wunldufidnisnesiufinantu auiinusnsdunauresiulgn iesnnldiulgnd
dunauvasyouzniuazdlongnin Welunaniunudadeninlinaniugind
Snwaghidudaiensu slfdetluiugunssanafuliduguldlivig vlfAndosing
deanainliddin1swesdiveansearsaulduinaiudnsidiunauvesiudan  wWulhIiu
Msfnw1vessyIu waz Weula (2562) nudrAmswesiunniign iednsnauduleain
dturhliemesiaiutunudnadunauvonduloan

4) AIAMANTUYBINTZANSAULT

nan1sAnuIAIAINTuYeInszaduld wudtganisnaanai
4 pnmeaes Tshsdunautendnnndudnlsaundmiiensdu Aulgn: AuTIU
WU 100:0:0 75:20:5 50:40:10 25:60:15 Aaddiu Tagyan1svaaesd 4 feranumguan
flgn 1infu 25.67+1.15 WoSliud sedamnyanIImAaesl 3 2 Wag 1 MuEIRU Wiy
22.001.73 20.33x7.51 uay 16.33+4.24 Wadldud mudifu Tnsyanisveassd 2 uay 3
liflnrauansnstusesiitddymeadansedu 0.05 undafufuyganmeassil 1 uag 4

1 a v o U QQdI o a o d‘
DYNUULANAYNIIENANTEAU 0.05 LEANTEALLBEANINITIN 20

M15199 20 AAUNULRABYBINTEANIRULY

ans1dunay (3avazlagunviin)

YANS — 7 3 " ANAUNTU
: Jandnn1nTud9a1nlS9IUNAALNE19TY ¢ e
NAADY : - - . (Wostwun)
audan : AUIIU
1 100:0:0 16.33+4.24°
2 75:25:5 20.334_r0.51b
3 50:40:10 22.00+1.73"
4 25:60:15 25.67+1.15°

2119137991 20 WuIAIRENTUTRsTEanedull nngRnIAaDeliual
AENgLLAinuINd Y 1ndRdunanYesAuUgnaTIdInIu nsgan1amaaeil 4
fAnAnunguvesnszarsiulsiinniige \esnannlddandunaildfuignasdiniumn
fign lesannfiutgnasdmuiidunauvemeusniuasdulensnin esmnnilethluse
funmutiadenbilgduidudedertuiliAnderiafintu Woulusaduguliwiu duai
TdAeumsuvesnszaduliinniign denndeaiunsfnuidevessydu oy eula
(2562)lfin1sAnw ALY HUIANTRRRlSmsduNaNA i Bseg 1R e sial9H]

APNLNTUTaINIEaeRUliUeean
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5) nMsvadaunsasuLaInsiEsanedanmnszatadulsl

NAN1SANYINSMAABUNMIUATLLUaI T AeNaAweInsEanasulsl wuin
Wudwsq@mimaaqﬁgq 4 YANITNAABIONTIAIUNE ﬂﬂﬁﬁﬂmﬂ‘ﬁuﬂ\i : Audgn: AusIU
Wiy 100:0:0 75:20:5 50:40:10 25:60:15 muddiu Tagvinnsvaaeunsidenanmyes
nszansdilsl Fevhmavaassieduaniiesiifiony 15 Yu wagvinissntluusasfu Ui
50 fladansseiu nui Madesan mesnszasdulinnmsiiudeyaiduszezinan 0-28
Fu nszarsfuliivnyanismaassiuualiunisidenan nauszezinan Lansssaziden
Famsnedi 21



Ms9N 21 nsidenan nvesnsyanssulinldnuliatendutanuszanu

¥ANIS s28zIIaINSIEaNYRINTZaNeAuld
NAADY Fuil 14

1

2

3

q

99
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1NA15199 21 wudidinsiasunvasnisidenaniwnszatsdulil yn
yamsmaaosiiuualiunisidenaninauszoziaa Woinsandnuaznnsidonaninyes
ﬂi%ﬂ’]x‘léfﬂliﬁﬂEJ’?ULLiﬂbLﬁﬁﬂ’li‘Uaﬂﬂ’]’]L%ENIG]EJﬂizﬂﬁﬂﬁulmﬂjﬁﬂ’]iLUSEJULLUaQﬁﬂWWIQ 9
YNYANINAGDS Luamunm 7 fu yamaeaesd 1 Tuudldunisidsuulasinisunng
Hownanyenimaaesit 1 Tdusauevsinnindutinfissediafenisiloniaasunndals
19 denaliidefinssntivzdilfinisnosfivosnsransdulal eruly 14 Yy
madonaninvesnsznduliluganmeassil 2 nszanadufisesuAntuusfsasanm
mMsnaaesil 3 uay 4 lifimsuanaanesvesnszansdulsl suly 21 Fu madeNan nues
nsznnaduliiluganismaaesil 3 war 4 uag nsvanusuisesdnuddinEn NIz LAy
dlerull 28 Fu yamisveaesil 1 waz 2 nszansdulifinigdenanin fnsmesi uay
uaniutu lnsanmsvaaesanisneassil 1 dnsdeuaninvesnszaiswiuliiifian e
AMIgATU AnTNeda wazAAuwgulios Juilinszanadaudenaninlsisaniy
YANNINARDIDU

3.4 MIUTEHUANUANAMIUATEFANEAT

msfaunEasunmniutlanlssnusdathenstunldlndguan s duins
sodundeuiiefinuningramnssy  TasnisimesdefiiAatuainlsaugnainns
s dundadasidendn wazfaundunszansdulsd Wetunuseifiuanududinig
iAswgmanieagdondall

3.4.1 dunuuagnanouwnuainteninnindudalssnundntinersdu wuiian

nsiadoniinnindudannmauisngiuuaiuwes $1in Uit adnfauelnsdudans
$1im () uazguvuiiniswdatondnnindudasdilsaniiade Wiy 0.85 vinse
Alansu wagilswmiledunulduan Wiy 3.39 vinsiedlansy laulidnsnanauwnuain
n3aeyu (RO Wiy 9.25 dunusinluniswdnlendnuingu 9.15 vivseilansy uuadu
Funuasiiliifuluan wihiu 2.50 vindedlanfu lnewuindudndelenaiuasmu Aaduy
Yoway 35.40 suduNUALLUTTI WU 6.61 vmdeRlany Ssnuindunuiuuusiidfy
Usgnause Veniinduudanduiosas 60.51 sesasziidvingu launafannenisinens
(90U W& nnaa) Ayata A way alddedu 4 Andufesas 7.56 dmsuethiiy
Hownds Andudosas 4.50 AqAunidady Andudosas 3.78 uazailwih Anidufesas
0.95 Ay Fanandlunisnadt 22
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M13199 22 NITIATIBVRUNULAEHANBULNUN SR NERS e JeninainninUwds

I8N3

a

LUEn

<

Jukudn  3Soway

1. AUNUAIN

1.1 Andounanedesdienazgunsal 0.90 35.40
12 Andelonaiiau 0.1 3.90
1.3 Andelanatuamu 1.54 60.60
Fununsiisou 2.54 100.0
2.2 Yondin@uun 4 60.51
2.3 ANTERVININSIYAT
(20U 9d1 nntena) 0.50 7.56
2.4 el 0.063 0.95
2.5 Anyaln 0.50 7.56
2.6 ANqAUNSBLY 0.25 3.78
2.7 fni 0.50 756
2.8 Anifudonas 0.30 4.54
2.9 Aldaedu ¢ 0.50 7.56
2.10 Andglon1ansanuasiisou 7.50 0.00
AuNURULUTIIN 6.61 100.0
10.04
Funusamanun 9.15
AUNURUAATI 6.61
s1¢lasm (Umsanlaniy) 10.00
Mlsans (Umsanlansy) 0.85
Miswilladunuiluan (Umsanlansy) 3.39
Return on Investment (ROI) 9.25

P17 IINNITATUIEY

3.4.2 fuvuuazNanauwiuaINnIsHannseasauldandendnnindudelseany

1
a o v

HENUIE19TU Nud1nnIsHaInszansuliminmusen gluuasuiues 911n wae
USEN Asnsanalnsdudans 91dn wmau) dniswaansvarsduldaziiilsgniiade windu
7.94 v /lu wasilsmaduvuiduan AU 16.39 vmsslu laelidnsmanauwnuan
n3aenu (RON wirfiu 65.84 suusidlunsuannszansiuld wihiu 3.61 vmsislu wiadu
£% Av g a 1 v ' J < = = = 4
punuailaidutuan Wiy 0.95 umsisly lagnuinduAndensianiesdisuazaunsal
dl a [ 2 1% ¥ o ! v ' = 1Y Y
wniign Anduiosas 97.90 Musuyuiuwlssin Wiy 11.11 vmsialy Fanunaunuiy
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wUsndrAey Useneusie andelenanssnuniiusou Andudesay 67.51 aArlda1edu 9
$o8ay 11.70 AwAaoinds Astdusosay 9.00 way Awdaiuduzunds andusesas 7.92

ANUANU AIRS19N 23

A13999 23 NMFIATIERFUYLLAZHANDURNUAINNISHARNTEaAUldndendnninTudls

Tsseundminensdy
518015 yoAndulduan  waA bildulduan  Sovas
1. fununsii
1.1 Andeusiaaiesiiouazgunsal 0.93 97.90
1.2 Aundelonainu 0.01 1.1
1.3 Andelanatuasu 0.01 1.1
dununsiisau 0.95 100.0

2. AuuAULUS
2.1 Audaiudugvas (un/lu) 0.88 7.92
2.2 @nTan (e nzaxsls ldwne) 1.18 0.13
2.3 Aufademas (um/lu) 1.00 9.00
2.4 eehitu (un/lu) 0.05 0.00
2.5 allihdmsudanszans (uw/lu) 0.50 0.02
2.6 Aldaedu ¢ 1.30 11.70
2.7 Adulonansiunsisou 7.50 67.51

AuNURULUTIIN 11.11 100.00

8.45

Funusamansn 12.06
AUNURUAATI 3.61
selasu (U msialu) 20.00
Alsgms 7.94
Mlsmiadunuuan 16.39
Return on Investment (ROI) 65.84

307: IINNITATUIEY



60

{ &

msfarEasuTnmntuilnlssusdathenstunldnlduan susiiduias
Aedanndeuiomuiningaaimnisy  Ingnswamndundasusilovsin wagiaundu
nseanedulyl  Tasenisieuuszanaldunisafiulasenis 459,000 U kaEn1sALTUaU
danansenuionisinsnunasseldluitud Tnoseldlugranisudanaysmuiodalals
vihmsdmng Wethlviesgimansfuiedirsevieudululdlunisamu Tngdvue
dns1Anan 7 Wosdus nan1siasizinudl yardagtuvessield (PVB) wiriu 3,581,098
U yar1dagiuvesiunusin (PVC) wintu 1,094,461 um yardagiugns (NPV) wirdu
2,486.637 U 8nsnd@wsglinasiuny (BCR) WU 2.79 LagNanauwnuaINvedlasInig
(IRR) Winifu 25% fam151991 24

A1519% 24 NANITILASIEUNIINITHY AISHAIUINANDUNIINNINVLTI9INTTIIUNES
wgndunldlmigndndarnduiinsdeduwndeuiioinuningaainnssy

WiE: U
518N13 1AA"
yarUagtuvesnels (PVB) 3,581,098
wardagiuvesdunusin (PVO) 1,094,461
yaA1agduans (NPV) 2,086.637
ansduTelasiafunu (BCR) 2.79
NARBULNUIINNITAINU (IRR) 25%

P17 IINNITATUIEY

3.5 nsUszliuyardudeay wswgiauazdaandou
nnmMsUsziliuyarsuiasugia derauardanndenlaonslfuvuussidunmueives
a9 undnauuiem gluuaduives 91da 910w 30 au Tunisuszidunisiauwn
wanfsidevin uaznszonsduldandsnndutls Taeflsedunsusaduet 5 sedu oy
ATV
4.51-5.00 vasnemuin wanfasidanAnia

q q

3.51-4.50 BU8ANUIN NARSUNTAUAILIN

q

251-3.50 MUNEAIUIN NANAUNTAUAIUIUNATS

q

1.51-2.50 vaneAIdI HERSTANA1TDY

| %4 I

0.00-1.50 #118AINNI NARHUTIIAMALDETIER

9 q
[
=1

IS a % = = Y v a !
HHan15UsELIY kanian1sen 25 Feasulanedl rnuanisuseiliunne
8 sufdenndosiudinuiasyga uasdainaen nudndnduandaualaesuluseduun

9
I i

(x_=4.38) daRnsansgazBunuiasaiuiesnniintuieenuin suisn1snanauise
lade wagdununsudndn Iavidulianuasainauislunisidinuauiniiagn (x.=4.52)
sesaanfe Janlisnagn dwalusiavendnduaiaias viglalusianildune wdnsdued



61

Uszloviiazmouaueannnudeanisvesfld dauailuseduaniign (x=4.50) 589891
Loua Anuwdaninivesndndue IAnA1TEAUNIN (x=4.45)  F0989119IUTIAIVBITRGAY
LagHARSMUNIAMAITEAUNIN (x=4.20) Fo9a9UPRAUNNSIUEY Usendalunisuuds dngau
dosnilutngiviivdeidulssruiensdu faussdunn (x= 4.15) uazdduaniine
mnuaensieinduiaLagndu Tanrseiuin (x=3.85)

M13199 25 AauAvaswaniugiannnfuds

o Frudoauu v
3789N13 ALafe 5TAU
INTFIU
1. Basudavinng fununisndn 4.52 0.55 1nitgn
2. Jasmladng 1a1gn 4.50 0.50 1niign
3. NanATIUTEloINTINUANINABINT 4.50 0.51 1niign
4. prazanauiglunsly 4.52 0.51 1niign
5. Auwdaning 4.45 0.55 1N
6. NM3uds uaznsiAdeudng 4.15 0.50 1N
7. 1MV IngAULAYNEN T 4.20 0.54 1
8. Anaaonfosuiaduiiauaznau 3.85 0.51 Ty
33U 4.34 0.52 an
31NNITNITANYINIIHAUIFURUURER Tou LR BRI EENGRGE R
Sagannnautls ansaUsiiugarduden 1Asugie wasdanndon annnansUseiiy
At 8 ¢y nudkdafusitinualasralussduan aunsavildieuagiununsadnsm

(Y]

Fanmlaine 5119 nanfasiniusslevduaznevauesininudosnts dnnuazainaute
Tunsly dwmsundadandalagainsiuseavuin danuaiuudaniyd n1svudaas
mawndeuheazain uenimiudadiuismeingiugn demaldmmvessandusismamigld
Tusraithiuns nsvuds Usendalumsvudeingiuiosnnifuingiviivdofisanlsau
thenedu mavudsuaziedoudnendnfasidsdauazan wasddugavinefonmaidiuni
Uaon e ingafuanuUasadevesindula wazmnuasadssunau uiaulugiwunie
Uitmamnsadiuldanusludanisveade tileandununisudnldniuifiunn inlade
vildiesld ldgeonuddesfivaiy dulaluidesmuamuarlefulalunisninuas
msthaldl msveneesdnnuslilvgniid Wearldifumegeresivmmiefuuuuguyy
wazaguauBuldnnnni



62

3.5.2 AAUNINB LA BNISWRAILINANN N INNINTLTIINTTITURNAN U1 819TUUN
T nsiguandneinlulinsdofuindou

msfmnEasunmntutlanlssnusdathensdunldnguan susiiduins
sodandey lneWaundundnsusitondn wagnszansulianndeninduts wuigld
fienuiianelasionisimumdnda 10 Ussiiu amsiudanufianelaszdvuin (x=4.22)
Meazduafinsed 26 o

1) muAnadassdidedensiamndedusiannnintudainlsaundn
thensdu Iun wdnfasidenin wagnssansdulfinntenintudsdanufiovelalussduann
(x=0.11) AerfuUsziuldTangessdue (x=4.30) Fouiegd (x=4.10) uazldsuazain
(x=3.93)

2) fnwiduandon ldsronsiaInanSustannndutiainlssuadn
thensdu Wun wdnfasideniin wagnssansdulfinntenintudsdanufiovelalussduan
(x=0.15) 1Agafudszifu annszansldUszanamanaiin (x=4.33) aamisldasiadduiie
(x=4.06) UazanvegnINaIa@anle (x=4.35)

3) Winyad1veundeldiafodenisiauindnfusiainnindutaain
Tssusdniensdu WWun sdnsusidentn wagnszarsiuliandenniudsfimnufionelalu
seUIN (x=0.15) Renfulsufu adenelfiiu (=0.05) aunsaduyamliiunnduds
(x=6.17) wasidudevnansinyaswaznszanwiulil (x=4.24)

a)  wihilldassiadesonisiamndasusiainnindudsanlssnunde
thensdu Wun wdnfasideniin wagnssansdulfinntenintuddanufovelalussduann
(x=4.33) 1AgafuUssidiy Wundndueiidvselovd Saufianelawirfulupevauss
ANUABINTTVRILY (x=4.33)

5) Auvaeadoiadsdenisimuindn Susinnnintutainlssundn
thensdu Wun wdnfasideniin wagnssansdulfinntenintudsdanufovelalussduann
(x=0.39) \Aefulseiiiu anudasnfosuinduda (x=4.40) uazanudasnfosunay
(x=4.37)

6) Auudanss adsdenisimuindnfasiainnintudsanlssundn
thenadu 1éud wanfaridensin uaznszarsiuliiantsnindutilimnufianelalussduinn
(x=4.09) Refulsziiu mruudsusdusnandasiviolassaiiawdn s (x=4.33) msdu
thwiin (x=3.97) uazMIFuLTINTEUNN (x=3.97)

7) Anwarsadsdentsimunda fusiainnintudaninlsauaie
thenatu 1oud wanfaridendin uagnszarsiulinntenintutidiaufianelalussduann
(x=4.22) AerfuUszfiunmEmsnaesIdula (x=4.17) AMuaBaNYesUs1eHan s
(x=4.13) wazAnuuUanimivesingdiu (x=4.37)



63

8) ’Jfa@LLaﬁ%mimémLaé"EJGiamaﬁwmm%mﬁ’msﬁmﬂmﬂsﬁjuﬂwmiiamumam
thensdu Wun wdnfasideniin wagnssansdulfinntenintudsdanufiovelalussduann
(x=4.28) WenfuussiiuTanmineglusiosiu (x=4.13) JaqilsiA1gn (x=4.37) IBnsuan
¥ (x=4.27) uazdunulumsudasmldnuaznin (x=4.33)

9) n1svudsiadosonisiauindndusiainnintudeainlsasundn
thensdu Iun wdafasideniin wagnssansfulfiinntenintudsdanufiovelalussduann
(x=4.35) 1AeafulsziiiunsUsEndalunisvudeingiu (x=4.47) wazmsussquasiadoudg
HARSINALAIN (x=6.23)

10) AurvemAnfuinnstutliadedensiaundnduriainnindutls
Mnlssemundniensdu Wud wdadusidendn waznszarsduliandonindudlafinim
fanalaluseAuun (x=4.13)

P =3 ! [ a (Y ¢ =1 a H £ '
M13199 26 AnuilanelasiensimunEndugiaInnINTudanlssnundniienaduanlylng
dnandunnduinsredwindey

Uszify Aade FauuBIuY s¥AU
NINTFIU
ANMNANAS19ETIA
1.1 1¥3anaeedue 4.30 0.79 ply
1.2 Sgud1gn 4.10 0.71 )
1.3 Tgnuagain 3.93 0.79 110
ATNIY 4,11 0.04 4N
$hundenandau
2.1 annszanslguszanananain 4.33 0.57 11N
2.2 annslgansiainuineg 4.06 0.82 110
2.3 anvuEINaa@nnla 4.35 0.64 110
ATNTU 4.15 0.13 1A
Lﬁugaﬁiwaamﬁﬂ%’
3.1 a5ee e 4.05 0.46 110
3.2 annsaifiugadlituninduds 4.17 0.53 Pl
33 LﬁuﬂEJvmmimwaLLazmszQﬂﬁuvl,ﬁ 4.24 0.55 un

AINIU 4.15 0.05 un




64

A15199 26 AT TARBNSHAIUINANAUNINNNINTWT 19N TSIUNAR U89 uUN g Tl

I a o ed & a | a v |
uanAUINIUUNATNDAINAADY (MD)

Uszifu NP PR ey
UINTFIY
wihiildaas
4.1 Hundnsaueiisisslev 4.33 0.51 Han
4.2 ARUAUBIANIUABINTVDIE LY 4.33 0.57 un
ATNTI 4.33 0.05 110
AMUUannY
5.1 Anulasasiuauiiduna 4.40 0.56 17N
5.2 pnulasafedunay 4.37 0.49 110
AN 4.39 0.05 110
AN
6.1 LT sIlui AR eivS olaseas 1 aan e 4.33 0.48 1A
6.2 ns3uthmiin 3.97 0.41 17N
6.3 NMTTULTINTLUNN 3.97 0.41 17N
ATNTI 4.09 0.44 10
AUAIYY
7.1 AUEIBIUUDIRIA U 4.17 0.53 17N
7.2 ANNEENNYRITUT IR U9 4.13 0.43 110
7.3 anuudantvalvasingsiu 4.37 0.49 10
ATNTI 4.22 0.49 110
VAUATITNIIHEAN
8.1 Jammdgluviesiu 4.13 0.51 Pl
8.2 Janilsnmgn 4.37 0.62 un
8.3 ANIHARNYINGE 4.27 0.52 170
8.4 fuypilun1snansi 4.33 0.55 1N
ATNTI 4.28 0.55 aly
NN3VUES
9.1 msUszndalumsvudeingdiu 4.47 0.68 10
9.2 msmaa;u,azmﬁaué’wamﬁmﬁm%azmﬂ 4.23 0.57 110
AN 4.35 0.62 110
AnuArvasnBnAusiannstutle 4.13 0.51 un
AINTIU 4.22 0.29 un




65

unii 4
A3UNan15338 uasdatauauue

msAnwnsimuransasinmndutianlssnundniensduanldlniduindas
fifufinsredundomilowanniagramnssy Svlunsinwadsilldnniudaduinghu
ndnlunisfnuvinazimundundadme 1iun nsfaundadudondnnintuds uas
nsitmunfunszansdulyl Teannsoagunansidels deil
4.1 mswaunswandeusinannnintude

nsitmuInsdndendnainnindudsldoonuuuganisvnaes 4 gan1smaass
Snsrdaunan nntutl . gde : wata : ninthena ¢ WegAun3d ansmeaesil 1wty
30:0:0: 05: 1.0 ¥anInAaesil 2 Adasidmnanyiidy 2.0: 05: 05: 0.5: 1.0
YANNTNAADIN 3 ASATIdmmaNYIIAY 2.0 1: 0 : 05: 1.0 uazyanINAaesil 4 7
Sasidunauyiniy 20:0:1: 0.5 1.0 nsAnudnnduiimngadlunsudatondin
nnTutls lne@nwinnaudivesdeninauninseuiunmsninauysad #an1sAnwanyEN1
meamvesensinlusenitamsndin dazdannainnisiudsundaswesonsinlusening
msuiinauysaind Wuszesna 50 Fu Yentnasiiddutuuandrsninnosdelag [0ua
ihnadundodsn dnwmueanudeuty luiuds nsede waglidufou Wevsinauauysal
fiAngumgiiidsaglutag 29.80-38.06 ssAnsaldea A1AwTuadsegizning 78.92 -
81.82 Wosldud Tereadunse-ans (pH) waveglutie 834 - 848 fiAmsulaidi
(EC) oeflutiedl 3.18 - 6.13 WdBluusiewns JA1duniong (Organic Matter) 38.51 - 42.71
wazidlethludiasgismormandnuesevsinniniuls nuiansvaassil 2 fUsuus
o1IndnsaNundign dsfldisiglulasiausindu 4,000 fadndusedlansu sinweanlesa
Wi 950.00 fadnsusieilansy wavaelnuna@euinny 395.43 Tadnsusenlansu laed
YSunausmemsvansiuwiniu 5,345.43 Tadnsusonlansy

4.2 mawanmssdanszansdulivndentnnmndudeanlssnundaiensdu
MnnsAninmaniivesingAvnieunistugunsenrsduldl Taslunisdnu
pdsdenyanmananesiiiBinasmownmdnsmInTian nan1sfnwyansnaesiiiuim
5190 1M1IUdnTInIInfigafie gan1snaassil 2 Sasrdrunan nndudlegiieyata
Wity 2050505  dinimmaaesmdnsdiunauiiiengadlunisiugunszaisiuldid
dasrdruiiunnsnaiu Tnevinnisdine 4 yan1svaaed ﬁé’mwdaumau{jwﬁﬂammﬂ%yuﬂq
L futgn : Ausiu Adasdrunanfiunneinsiy Wiy 100:0:0 75:20:5 50:40:10 25:60:15
Tneldnnutadendufanguszaulunistugundnnszansiuldl nan1sdnwiidnsidau
nautliTeniisasdunaundsiudgndodd wiidu 10 10 Wushsdiunaudd
AN aNINTgn  KansAnwinuanTRvesnszatsiulsl wuitdnuagguswensyans
sl anansnduguldidsluynganimeassdivuiavesnszardlndidsstunnyanisvaaes



66

Ansgadutimesnsznsulinnganmeaesivualiy dnmsgedun Aniswes uas
AAungueInszawiulll Wsnntuniinusandusaesiulgn Tnsyanisvaaesdi
4 fiAnnniian Ay 722261924 65.26:6.96 uay  25.67+1.15 awdwiu dmiuna
mMsAnwInsmageunsiasulainisidenaninvesnsransdiulivnyanimaassduuiliy
M3deNAN WAL EZA

4.3 M5UsBIUANUANAININLATEFANENS
AIWAILINAA S UIMAINAINTLTIINTIUNERUNg19T UL Il dadn s duiing

Y

'
A

sodswIndeuiiewnmnningaamnssy  Tasnsiamndundndusidentn wagiaundy
nszaeuld  wuiinsnAadinannisuandeninnintudsdidilsansiade Wity 0.85
unseilansy wazmlsiwlleduyuiduan wirdu 3.39 vimsdeilansy lneddnsnanauwny
31nNN1589U (RO i1y 9.25 dunusanlunisudadendniiidu 9.15 unsedlaniy
dwdumsnannszansduliiaziilsandiade wirtu 7.94 vmesly waginlswmileduyuiuan
WU 16.39 umsalu 1aslidnsinanouunuaNn1aenu (RO 1Ay 65.84 Aunu
yuilunswdanszansdulsl wiidu 3.61 vmdely wiaduduyuasiliduiuan windu 0.95

U masly

4.4 msUsziiuyardudeay wswgianazaando

MnnamsUstiliunuAdinuLAsYgAe wazdainden wuiwaadusilaua sty
SEAUNN (x =4.34) uagnuinglddanuiianelasensinumdndusinnsiudaiuianels
FEAULN (x=4.22)

4.5 UDLAUDLUY

v
Y 1o v v (% 2/ (3

4.1 annsathanusluldseuasimunlddn asthauigdenumsdomin afeassdas
TnadldEn nndudlefiselontinn arunsathuiheeddlivaisesna lassnsildndnnns
iassgRanelfissiisanaldeuaziisUszudanayliianluiesiu anuaiuilin91nnin
nenauladnmeg

4.2 nmanaasavindelunsinuasifidauduroutageduidesnaintan
Mﬁﬂﬁmmmsﬁugﬁqmsﬂ%’wqamiam%mmmm%ﬂﬁﬁmﬁmmzau neut gy
wazihnsfnuniiensnsduaivouselulnsaudiulunisinwedadely

4.3 msfinsideseseniieatunisiningiudu ldun fanflvdefidlunszuauns
wARIMsInunsveTanliansssued Wy wisthn unau wWien waldl sududiunaniv
nndudafiofinanuudauss Wedueuudanlul Sndafiofiuanuaiseny daasdu

Usglovllunisihlulduselovdlsegraududseansnnunngaau



67

4.4 prsdinsinfagdldainaisiauinindudeuussuidu wdnfusiid
ATITAINVIANERDUAUBIAIRBIN TR lHNIND sTu Wy Bguszanuneata Bgdvueu
Sgyauny Sgiitensnnusiedue ukuiumay urlufturts Tzuazisaun s

4.5 daailiinsideiaunietuunugsiayuyu lunsudssy nnTutinileriamn
uazuusgUludnuairdaviaguvulassiuiiedusadnging o Tuguvu Tnslanzegnidesiuile
funatensuiiioairsanuduuddunisndnaznisdndimuinendnduel Suazdmalin
mMyannegdBusely



68

UIFIUIUNTAU

nsuATnsneas. 2508, JeBuwad : naudn n13ld umsgIuuazamnW. fusiadad 1
IsafluiguguannsalnsinuasuiaUseinalng 9110, ngamne.

nsutaNfiRy. 2508, wnsgdetndndanm. feeuladl Whddldan -
https://www.ldd.go.th/link_g/standard (25 5u11Au 2564).

ISR giineAnznnsI AiMEdainunseans. 2548, Ugianendasdu.
fanindsd 10. dvinfusiuvinendoinuasmans.nganme,

dnsty Sundidums. 2547, mssenuuuLiiedwinden. eeulatl]. Whidldan
https://www2.mtec.or.th/th/e-magazine/admin/upload/214 53-56.pdf.

(25 SunAw 2564).

31348 aandon, TswAnd 1Besges uar viniun RuATYRS. 2556, MawaITevii
MNNIARENBUTINAUNUNEIY LaznInaznouTINAuIUdesLilefinUSIaIs g
punslnuity. USygrineimanstudin. uninetdowmaluladsnvasaanszuns.

digwa Aiidles. 2558. MaAsuuvawnaadl moam wazgataiveilunsnsindednauen,
WeINUEIMEManTUMTdn WIneduaIvaIuasuNns

I ap v a v a U a v 6 a ¥ 2/
woula Vs,  55au3nn lwevgy wae Andung anaaiafnus. 2561. n1suannsyaneiuldl

Mmdufinssedwindenainninasnoutnduulduunasiannaefieainnisiniziia,

[

215815298 UNAINY1AUNA LU AT TIVUIAAASITE. 10(3): 497-511.

\ & a 1

AIENAaNUs WYsiusI. 2557. n1seenwuuNandudiidulinsdeduindon. 215819
WinIneaeadns. 34 (1): 120-135.

sefe wian. 2546, JeBuniduazdedinimmalanisudawaznisidusslovi.
NFUNNUNIUAT. UNINGIRENYATANERNT.

sllen nda, 2551, nMsthvendelsanundnersunuumidnly. 51891378,
UNINYIADEVAIUATUNS.
Suadd edsTisnil. 2547, nsfinwinszuaunmsindentnainese st miuyTaninders
MNISNEAS. INETNUEING AR TUI TSN U Inendesdgiyaaensiy.
un1$nd heiasey. 2544, mevihdendnvesyaneganaainanluunnau1aunsniatig
JInInawal. M INUSINeIFEATUATUTR, NN ISUAITATUATUNS.

Utlam #3ntl. 2585, Usvavisnmwesenuifudusimsenainnistudwedssemihondilu
nsinnzfuazsontindsdunszed. InendnusUsyyumUnd, AINT
PN

Ugun 19N1UUN,  NaGA wawdnes, 990 Tuguass wag NaMSIA F3eR. 2558. auld

vosiasinuilsiudendsdaulsfonsalutiuazieniuea. anidudunigudtug
AmnssutazAlulagTin e, 10 u.


https://www2.mtec.or.th/th/e-magazine/admin/upload/214_53-56.pdf

69

Uselnnssa Junsiing. 2599, msvidendndnauyinsiuiuninagnaudiuiuainssuy
drdmindevedsinuisstuazninaynewainlssugnsuia STR 20. Ineninus
YTy dndin, 1nnaneduasvaiuasuns

wamss gdn, I910yTan uasng uay Juiug ugta. 2551 nasasduliannyeuendn
lodeanlaniou. [eeulayl. WhHslaann : http://www.manger.co.th.

(25 SuAw 2564).

WWIA F2AA1N15,  auding audled, 1309959 @394 wazuniseil lelaley. 2554.
Tassmsidensldnmnazneudiuiuanssuutidadidowuusenifinadnduas
mﬂLLﬂwaa‘Iiﬂmuﬁwm’fumﬁﬂLﬁuﬂwﬁﬂé’mL‘ﬁﬂ. WNINYIRLAVAIUATUNS

a £ aa a £ a ¢ v dy = !
WEANT  AINUT ITANA UALTIU NTINan REPGENTZR 2558. ﬂWﬂSULL{]QEJ'NGEJE]QLﬁEJ"\]'miiN’]uq

[ ‘dﬁ‘j a 1

Handaenduiinsredandeulaanisiidusinvesguyy. 33a15n153an1sUald
8(16): 53-63.

s
v a

ynen quadad. 2548, Jedunid. fiuvia
9110 (Wvw), NTUNN.
gN1I3I0 Wan1s. 2558. Auaudinszasuliaineyiagmaslininisinuns. [seuladl].

Wilaann © http://prezi.com/tucbnugh8djr/presentation/. (2 UnsIAL 2565).

v v
v a a &

99 4. USENBUSUNSNSURILOUANUAYD

aNge

53U ATOITILG wae Weaule Uda. 2562, N1sUTeuisuAuuLaTNANBUWMILAINNITATIS
gaf-ﬁ%ﬁumﬂfﬁ@mﬁai%mawqmuﬁuﬁejmﬁwﬂzmﬁau Jainnse. 5189115378,
UNINEEEALULAETIINIRAATITE INeUANSFA.
Wows seudfu. 2507, nslHUszleminntutiannlssnundaiorsdulusvaniigedu.
entinusUsyaumdndin giainsaluninendy
2573 LanUsans. 2543, mﬂ%’ﬂsz‘[wﬁmﬂmﬂs‘ﬁuuﬂwmaauﬁumaﬂqﬂmﬁ’laum.
e INUSUTey ey Uaudio, InINeISYaaIUATUNS.
AR ansynsues. 2561, wldiudsnde. [oaulaul] Widelaan : https./thwikipedia.org.
(11 uns1AY 2563).
Jude ufigen. 2540. m3nsavaeumsinnsiidelssuens: nsdlfnuludmiaawan
WPNINUSUS QYU TUTIR, UM INYIREERUATUASUNS
1350000% UIgn wag JunsaT aAshdius1ed. 2558. miﬁﬂmmm‘i%ﬂwﬁugﬂmuL?m
Y997anT YA AMUAITY. $1891UNNTITE. d1UNTVITIAINTIUNITHER.
wIngaemAlulaggIuns, uasIsdun. 58 u.

auies wnwunswd. 2526, Wieennszans. 1safiudsnusiivel ngunnunmuas 224 wi,

aufing suSTidud. 2506, matansvesdgpannssutienstu. :18euide, Wwnineds
HUATUATUNT.

anuideend. 2554. ToyalvIn1Tenansns 2554, anntuideenenns nsNAvINNTNYAS
Isafiuiguruannsaimanunsuissemelng de. ngamnumues.



70

Samenad voundiyy. 2551, nismaunutfieninaznoutdouarnintutl iWen simesn
813997199, IenfinusUyyrivermansumUngie PanIalimnInetdy

il neydinaded, aignad 93ey wae Fladal Trsmsugssu. 2546, nsAnwlosiu
Lﬁﬂjﬁ’ﬂﬂﬁiLm%mijammmﬂmﬂ%uﬂaﬁwmﬁu. lAT9UIdesEAuUSInT
UPINGIRUEIVAIUATUNS.

@d Nedina s, ynd Jugudud, auns Ussiasgdsana uag avsne deuaen. 2553,
nsutsaniwninduilingaamnssuierstunagnislivselovd. seuide,
UINGIRUEIVAIUATUN.

asfivny asunatuyt waz athssa A, 2555, nszuauntsuenidesnauaraisefiunidonn
MNNINAENEULENETINER (GRASS 3). diinmuianivetmaniuazinalulad
WYSYIR, NN,

asfivgy aosnatiu. 2558, uimnssumathnduidesnauaranseliunidanmnagnouvendely
gaamNTILtenams. [eaulatl]. 1WEdldaN httpsy/waw.nstda.or.th/th/nstda-r-
and-d/781-nstda-research-development-tlo-02. (24 Augeu 2564)

awnn Insdsudes. 2539, madnwnslidssleniidesndeimnmamzdadmiuiu
Tanuanldnszans. IngrdnusUSygrinermansunidadia arv1ivinalulad
Amngaunilensiaumingins uninedouiing.

AUNNUIIATIUREASIRAYNTIY. 2548, WRsFIUNERdugnannTINde. Hen.75
Uszmelusisienyiunmatudsemanazauinlulay 122 eoudl 5 69,
NTANNUMIUAT, 12 U,

difnenuianinermaniuazmaluladuiend. 2558, weluladnsuenifosuay
arseduvidesnainninagneuthenssssued @ude). [eeulay]. wWnisldain
http://www.clinictech.most.go.th/online/techlist/attachFile/20151111102
3541.pdf. (25 SuNAL 2564).

9973300 A3SWUNTee. 2553 mawﬂLmuﬂaﬁasjmﬂmzﬂawfﬁlﬁﬂLLazmﬂs‘ﬁVLLﬂaLﬁaﬂﬁﬂ@Jﬂ
ey Tuilufivgnensiualnsds e nseuas 2.491905507,

9191 naggaus. 2557. n1sAnwianudululalunisldninluriainaeaivnssy
A3esnunaununsiduldduluntsndnunuurdiia. Sneinususyyn
WegransunItadia a191n1399n19ALulagana NI TUNYAT AMEINYIAIENT
WNUNN UINGIRLEVAIURATUNS,

§7u1% augn. 2554 AMsAnsInIINesflvesnszatstusuainidulenndag.
1891798, WANINYIBLLDLTYDALUE

AOAC. 2000. Official Methods of Analysis. 17th. Gaithersburg, MD, Maryland, USA,
AOAC International.


https://www.nstda.or.th/th/nstda-r-and-d/781-nstda-research-development-tlo-02
https://www.nstda.or.th/th/nstda-r-and-d/781-nstda-research-development-tlo-02
https://www.nstda.or.th/th/nstda-r-and-d/781-nstda-research-development-tlo-02
https://www.nstda.or.th/th/nstda-r-and-d/781-nstda-research-development-tlo-02
http://www.clinictech.most.go.th/online/techlist/attachFile/201511111023541.pdf
http://www.clinictech.most.go.th/online/techlist/attachFile/201511111023541.pdf

71

Guha, M. M. and Yeaw, KH. 1966. Content of major nutrients in rubber growing soil of
Malaysia. Proc. " Malay. Soul Cout. Kuala Lumper, p. 171-180

Garcia Gomez A. Roiang A. Bemal M.P. 2003. Composting of the solid fraction olive
mill wastewater with olive leaves: organic matter degradation and biological

activity. Bioresource Technology. 86: 59-64.

Huang, G.F., Wong, JW.C., Wu, Q.T. and Nagar, B.B. 2004. Effect of CN on Composting
of Pig Manure with Sawdust. Waste Management. 24: 805-813.



AMANUIN

72



ANAKUIN N
wuuUssiuaufianalanan1snaIUINANA 9N INNINTT 9N TSIUNERUNg19 T
wldlmignandasiidulinsdeduwindon

73



74

LUUUSEEUAUNIND TR DNITARIUINANAINIINNINVU 9N LTI UNANUIE19TU
wldlmignandasiidulinsdeduwindon

Aduas TWsadeunieamune V adutesinmdadeniny anuanudsdiugesiiulunns
Uszifiuguarvesnidnduiainnintuds Insfaazuuuniuseduamueivesndnfusiain
mnduilssesuaufiselalngldinasinisularuvansvesaiadm (Likert Scale, 2539) Lite
Sasvsuazuuuaaslutsnsuuusolud

AZLULLRAY 4.50-5.00 WUan11uin ﬁmaiﬂuszé’umnﬁqm
ATLULLRAY 3.50-4.49 ulanudn Fewelaluseduunn
AZLULLRAY 2.50-3.49 uwlamudn fewelaluseduliunans
ATLULLRAY 1.50-2.49 wlaniui fewelaluseautioy
AzLULLAAY 1.00-1.49 wamui fawelalusziutiosiian

/ =
. FTAUAMUNING |

i) Uszihu
5 q 3 2 1

a ¥ s
1 ANUANEFAINGEIIA

1.1 1 ¥anee19Aua

1.2 Sgud1gg

1.3 Touazain

2 | Shwrdawnday

2.1 annseandlgusEa1awanann

2.2 annstansean Uy

2.3 apueEINanannle

3 | iuyaA1vesaeld

2.1 as1aelAaving

3.2 anunsauiuyar liiuninuds

3.3 Wulenmensinunsuaznszaiugnaulyl

4 | ninnlvaes

4.1 Wurandueindiuselew

4.2 MOUANDIAIINABINTTVDE Y

5 | audasnny

5.1 ANUUADAN YA URIAUNE

5.2 ANUUABAAYAUNAU




75

Uszhiu

[ =
STAUANUNIND 1A

a

3

2

AU ILT

< Y a [ I3 a
6.1 ATULTILSIIUAINAN A UNNT D
1AS9AS9NAN AN

6.2 N155UUUUN

6.3 NIFTULTINTZUNA

AIMUEIYIU

7.1 ANUAIYIUVBIRIAUN A

7.2 mmmm’lmmgﬂiwmamﬁmsﬁ

7.3 anuudanivivesingiu

EALAZIINITHER

8.1 Jagmningluviesiu

8.2 Janilsimgn

8.3 35n15NaANYING8

8.4 sruyulunsudne

ANSVUES

9.1 MsUsendatunmsvudeingdiu

9.2 NFUTTLALATOUNENENT T AEAIN

10

AuAvBINEASMTRINN1TILTdlae TN

J defniunasdaiauauuzdu 9

&  veveunszaamnvinuiinganaasa i usudiessuuvsauauan o Tenail &




nan1sUssLiufvliauganadas (10C)
nsnaIRaadusannndusanissnundauiensdusnldntdguandue
Mlufinsrafuandon

o

76

Nan15UsEEY (AUN)

h) A0 ) ) ; o
1 | anuAnas1eassa +1 +1 +1 1.00
1.1 14 Tanee19Aua +1 +1 +1 1.00
1.2 5yudend +1 +1 +1 1.00
1.3 Tduazan +1 +1 +1 1.00
2 | $nwdawnndeu +1 +1 +1 1.00
2.1 annsganslduseanananadin +1 +1 +1 1.00
2.2 annsiaansiaiinuie +1 +1 +1 1.00
2.3 anvegnananannle +1 +1 +1 1.00
3 Lﬁuyaﬁﬂ%aetwﬁai%’ +1 +1 +1 1.00
3.1 a¥1eseldiiu +1 +1 +1 1.00
3.2 mmmLﬁmyjaﬁﬂﬁﬁumﬂsﬁuﬂq +1 +1 +1 1.00
3.3 L‘fluijs;lmqmimwmazmgmﬂgﬂéfuvLﬁ +1 +1 +1 1.00
4 | wihitldaes +1 +1 +1 1.00
4.1 Jundnsaueifiiusslon +1 +1 +1 1.00
4.2 MRUAUDIAIINABINTVDIE LY +1 +1 +1 1.00
5 | anulasnde +1 +1 +1 1.00
5.1 AnulaenfuauRIduRa +1 +1 +1 1.00
5.2 pudasnfudunany +1 +1 +1 1.00
6 | AuLTIUT +1 +1 +1 1.00
6.1 Anuudaussluindnsueivse +1 +1 +1 1.00
1AS9E59MaR S 9
6.2 nsSuthmin TR B T 1.00
6.3 NFSULIINTZUNN +1 +1 +1 1.00
7 | anualsau +1 +1 +1 1.00
7.1 ANNAIBNUUDINIFUNE +1 +1 +1 1.00
7.2 ANEIBNNYRITUTINERS U9 +1 +1 +1 1.00
7.3 enuwdanlnivesinghu +1 +1 +1 1.00
8 | daquazidnisnan +1 +1 +1 1.00
8.1 Jammieluviesiu +1 +1 +1 1.00
8.2 TanilsnAngn +1 +1 +1 1.00




77

Nan15UsTEY (AUN)

U9 A1DY ) ) ; oc
8.3 Wnswinyidry +1 +1 +1 1.00
8.4 fuynilunisnansi +1 +1 +1 1.00
9 | msvuds +1 +1 +1 1.00
9.1 myUszndalunisvudaingsiv +1 +1 +1 1.00
9.2 MIUsTUazindeuinondnfusiazaan | +1 +1 +1 1.00
10 | audrvaswdndusiannnstutldagsau +1 +1 +1 1.00




ANAKNUIN U
N5EATIUNINTUILTIUNAR U819 TU

78



i el 8- % . ‘ B
a a U 1 =
ﬂ']inﬂ']ﬂﬂJLL'{j\‘Iﬂ'ﬁ ﬂqiLﬂaﬂmqaﬂqﬂﬂqﬂsULL{jﬂ

AMERUIN ¥ N15A38UNNTLTlSINUNARUNE19TU

Sl

79



AAKUIN A
n1suandendnainnintudeannlsesnundniiensdu

80



a

auUn

a6
38

Y
o

FIUNMUNH DA TIAIUNEL

NMSANENTOIMNT IIATEUIUNTVIN

81




U + U d’l
mswmﬂawmmﬂmﬂwﬁq

- I

nMsnanleniin 4 Yan1sneaes

amauan A NMINaRlendnannnindudeannlsesnundntiensduy

82



AAKUIN 9
nsnagauAnENURTENIensusindevsin

83



84

nsinen1suabriimn iy MyinAganninniu

NSO HUFDY1INAFDUANILTUNTA-FN AIaaauAMULTUNTA-A1S

ARUIN § NMINAFRUANANTRTENIN N TVIINYenidn



AAKUIN
anwagnIaMennsEnItensudndensinannninuds

85



86

3

NIUNSEUIUNNSULN  dUAYN 1

(3

NIUNSEUIUNNSULN  SUANYN 2



87

Y

NIUNTEUIUNTTUUN

CY



&

HUNSEUIUNTSUENANY TRl

ANWHUIN D é’ﬂwmzmﬂmEJmWizm'Nmwﬁﬂﬂwﬂﬂmﬂmﬂ%LLﬂa

88



AMANUIN R
= dy a v 4
aswseunnIudelunisnannseateduld

89



mogradendinainnindudainlsanunaniuingady

AMNRUIN 2 NsessunInULdalunisaannszatsaulel

90



AAKUIN ¥
nswsgudInguszaruniudaden

91



92

wdaiudgndansviuadedmDn
USunae 100 N3y

falwdouniuides q auuien wadenasiidnwazmilonaviidla

AN ¥ NMswseningUszatuniwdaden



AMANUIN
£ Yy vy &
ﬂﬂiﬂﬂgﬂﬂi%ﬂﬂﬁﬁlﬂl&l%’lﬂﬂqﬂﬂlLlﬁj\‘i

93



94

'
Y

Falmgaulunswey msuan IngAulldetneniu

nseanenubinsoulaauy

sunseasduliivuannuaen

amawan ¥ N1sTugUnsEaeiuldannnInawla



AAKUIN
nsAnwauandAvansEasiuldAnIsne i

95



e (] 10 T

OV { L

FUATUNDULYUN

1
1 [ 1 o

FUAIUNAINITHYUN

ANKUIN Bl MsAnwIAENTRveInsEamuldAINITNeH

96



AAKUIN Y
n1sAnwAuaNURvaInsEasauldAInungy

971



ﬂ']iWW’]IWﬂ’J’]ZLIW?LJ

AWHUIN & NsAnwAuanTRveanszansuldAnungy

98






