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Abstract

Oil palm is a major economic crop in the southern region, with a cultivation area up
to than 1.16 million rai. The open burning of oil palm residues contributes to air pollution and
global warming. Producing organic fertilizer offers an environmentally friendly alternative for
managing waste from the palm oil production process. In addition, other agricultural residues,
such as a ratio of spent mushroom substrate, duck manure, and chicken manure, can also be
utilized to increase their economic value. The experiment was conducted using a Completely
Randomized Design (CRD) with four treatments, each consisting of three replicates. Treatment
1 (T1) consisted of spent mushroom substrate and duck manure (1:1). Treatment 2 (T2)
consisted of spent mushroom substrate and chicken manure (1:1). Treatment 3 (T3) consisted
of spent mushroom substrate, oil palm empty fruit bunches (EFB), and duck manure (1:1:1).
Treatment 4 (T4) consisted of spent mushroom substrate, oil palm empty fruit bunches, and
chicken manure (1:1:1). The objective of this study was to produce and analyze the properties
of organic fertilizer derived from agricultural residues in Surat Thani Province, Thailand. The
results showed that during the 90-day composting period, the temperature of all treatments
(T1 to T4) ranged between 30 to 31 °C, the pH ranged from 6.6 to 7.13, and the EC (Electrical
Conductivity) ranged from 0.11 to 2.13 dS/m. The highest levels of phosphorus (P), potassium
(K), and total organic carbon (TOC) were observed in treatment T3, with values of 0.29 + 0.01%,
0.59 + 0.08%, and 4.80 + 0.04%, respectively. All treatments met the requirements of the
Grade 2 organic fertilizer standard specified by the Fertilizer Act (2007) and its amendment
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under the Fertilizer Act (1975). Considering the mean values of pH, EC, N, K, and Ca, treatment
T4 showed average values of 7.53 + 0.15, 2.63 + 0.06 dS/m, 5.66 + 0.12%, 0.59 + 0.08%, and
1.22 + 0.02%, respectively. For plant growth, treatment T4 produced the best growth
performance of Chinese cabbage (Brassica rapa var. parachinensis), with plant height, canopy
width, leaf length, leaf width, and number of leaves recorded as 9.25 + 1.06 cm, 18.50 + 2.14
cm, 12.25 + 1.00 cm, 4.75 + 0.35 cm, and 8.50 + 0.75 leaves, respectively. The increased levels
of phosphorus and organic matter in the soil indicated an efficiency of soil fertility and plant

growth. However, there was no statistically significant difference among treatments (P>.05).

Keywords: Spent mushroom; Agricultural waste; Palm empty fruit bunch; Industrial factories;

Bio-degradable
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Table 1. Average + standard deviation of the physical and chemical properties of the four treatments after 90-day fermentation period

Temperature
Treatments O pH EC (dS/m) N (%) P (%) K (%) Ca (%) Na (%) OC (%)

1 3000 +1.35%  6.07 +0.11° 2.52 +0.11° 6.11 £0.01°  0.26 +0.01° 058 +0.07° 1.17 +0.01° 0.19 0.01*  4.20 +0.14%°
2 30.00 +1.47°  7.00 0.10° 1.68 +0.05" 6.12 £0.01° 029 £0.01°  0.50 £0.05° 0.88 +0.02° 0.10 £0.00°  3.87 +0.64°
3 30.00 £1.80°  7.53 +0.15° 2.63 +0.06° 566 +012° 029 +0.01° 059 +0.08 1.22+0.02° 0050019 480004
q 31.00 £1.38%  6.60 +0.10° 1.79 £0.06° 5.22 +0.01° 0.30 +t0.1°  0.60 £0.00° 1.07 £0.06°  0.15+0.00°  4.27 +0.55"

F - test ns * * * ns ns * * ns

C.V. (%) 3.66 1.99 14.18 6.66 0.02 9.73 12.00 14.00 11.84

Note: means with difference letters within the same column represent significant differences at pp < 0.05 by DMRT means comparison method,
* (significant)

ns (non-significant)

o A
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NaNNSANWISRarUDAaLTYY (Ca) YaIIsuus T1 9 T4 danunidu 1.17 + 0.012, 0.88 + 0.02°,
1.22 + 0.02° wag 1.07 + 0.06° AuaAULAIMINII9UWILVRY Bastida et al. (2008) wuidedunse
newlulay agluyiafovay 1.50 - 3.20 nan1sAnwisesazvadlaiien (Na) veansniuud T1 89
T4 JAannnfiu 0.19 + 0.012, 0.10 = 0.00, 0.05 + 0.01% wag 0.15 + 0.00° MUAINU AINaNU HAN
I3 '3 1 a v 9; v I~ + a a6 a o v Aa

Julumunaeianesgiu lidusesas 1 lnedwiln Wudedunidaunings nuideves g wae
AMY (2562) NUININAENaUUIaY Saeay 0.08 NaNISANEISPYaYYRIduNsaAIsSUau (OC) ¥ad 13
LWUA T1 89 T4 8Anuniu 4.20 + 0.14%°, 3.87 + 0.64°, 4.80 = 0.04% way 4.27 = 0.55%° auaidu a9

JouarvsdunIEing LaziuITeves NIANG wazaue (2560) WuITINgAUIINIINNEAIE ALY

1%
Y [ a

(EFB) Sowae 3.6 Fen15ansizsian OM 1udidindrdglunsussiiiuguninvesledunss muide

[

Y] dy Y @ 1 [ Id I a a aa 1 o [ a +) LY .
vangatulvnuii yaladuwddunisingniauamidasuinmsgesdmiuniswiadensdn (Sari
et al,, 2020) YedanmananuIuIBves Adam et al. (2016) Wudmaﬁjmﬁm OM NBUNITUIINTLIING
Sovay 32-38 \Upsaniianstevaaevesgauniduarnsagydeaisueulugy CO, nszuiumsihiuy

Uadeddgnelidendniimuauyseluasasadedmsuiie (Sari et al, 2020) nsndnyaila

v 9 Y

a e 1 3 a

srufuTandun3cdu 1 wu Tlivderszdunid ansadinTmalulasiau (N) weaesa (P) uas
Tnunanden () Tulevsinldedreiifddy Suslidevsindauautfivs miuougs uas smemis
ATUEIU mmzé’m%"unﬁU%’UUqa@mmwﬁuLLasLﬁ'mamﬁmﬁ% (Rahman et al,, 2018)
nInageuRENTRMISTInImIINMIMedeURTinsenvasdainnIeIgens Annsuned
wazdinluiag MInsaaeunstevaaeiiauysalveasdunidlasnismaaeusviinissenveaudn
(Germination Index, GI) I@sf[ffilué‘mmwéjuﬁamaauﬁgq 4 yi3ausTusfidunsTnsyezaan 90 Su 1
Aegluyieieeay 106 - 117 Fafldadsues T1, T2, T3 waz T4 wihiudesas 110, 111, 106, waz
117 suddu usnsnaanndauay (Fevas 25) sgraiulddn Jeldrganinnaninasgiudensinyes
AsENTINAERswavannsal firnuualiediinisenvesudaiiv Tdmsinindesas 80 (Ministry of
Agriculture and Cooperatives, 2005) daummsﬁmmgmﬂamﬁmm (California Composting
Quality Council, 2001) fwmain Jemsiniifinistesameauysaimsiia Gl snninfesas 90

a S ¢ Y -~

nsnegauUsEaNSnNYaledunIdaaen
= oA ¢ a a Ao a ]
HANMIANYINUTWTOMUA T3 wae T4 wanansiasalaulandynnisiiwesluiivesninugs
AukarAUNIvRN UM SRsyulnvesdrularauanysavastly vsawud T4 Tins
WigAulavesinnIdsgendnian tneia1nnuas AunImseid Andenly anunidulas
Fuauluivndyu 9.25 + 1.06, 1850 + 2.14, 12.25 + 1.00, 4.75 = 0.35 93, Way 8.50 + 0.75 v
AINEIAU Sesanee T3 insesyiulnveainninesdoasniign Inedia1mnugs Aundnem s

AMNelu AnUnIstusarIuuluminny 9.63 + 1.76, 14.88 + 3.39, 11.00 + 0.75, 4.63 + 0.46
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¥yl 4ay 9.00 = 0.00 Tu mud1du uansdspuanysalvesigiausaiawduidululauin
Tumanseiudin niawud T1 dianuas aAnunhamsay aue1dly anunieluwagiuaulum
Nanog19TaRuilAinny 4.25 + 0.32, 7.25 + 1.75, 4.50 + 0.71, 1.90 + 0.17 @4, 4ag 6.00 + 0.00

< '

Tu mudd wandliifuingaavdonisdamslunguilimnsauviodmaaudenisiasyivinves
fnnedagend deusddsenuliaiiauevomadnslungud oradumsgtatonisuon wu ns
nszanete vienunmueingiv SsamsAnuvdamud Td Aranugavesiu anuniidly uas
Fruaulu danlndiAsstuanuisoes Suns (2566) wuinduinnndsdeadfivaseny 30 Sullnnugs
fu mnund1elu wazdwaulumindu 8.04, 9.73 Wwufiuns way 5.85 Tu audy 3o

Usgdnznmnsasyivlavesdnninesegaadliognedniau

nsaigiAvlavesinnIuaea nudmIauud T2 defiansannnsdinesveanis
WiyiulnvesinnIuAavamInud T2 dMmanuas Anunmssiy anvenlu anundsluuas
Fruauly deviiu 4.75 £ 1,19, 5.35 + 1.10, 4.75 + 0.64, 1.95 + 0.17 %1l Uag 6.00 + 0.50 Tu
Py wansdanuauysalvesitviiansaimunduiidululdunn asmiawud T1 Tneila
AHEY ANUN TSI Anneely anundidluiazduuluingu 4.25 = 0.32, 5.00 + 0.00, 4.50
+0.70, 1.95 + 0.07 9. wag 7.00 + 0.00 Tu m1uaAU LLamW’Lﬁu'jwqmm%mﬁmmﬂuﬂdmﬁ
manzavsdemsaiyiulavesinniuaea Afiialsogluszdiulndidssiuluynngumaans Fauandls
WinInslansamudvsenisannisiussasnsaudldlainaunnaeiusgrsdaausenisiasyivle
yosinvindl Inevinud uimuusnsnstoglureunilidmadsioddymeadn sndfoves Ju
N3 (2566) WuiduinnIuAeaveny 30 Tulinnmgsiu anuniidly wazdnnulumindu 8.04,

9.73 a3l. uag 5.85 Tu muaIAU eeiiiuyszansnmnsiasgiivlavesdn nsuaed legrsdnlau

|
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Faranisinwmiasud T4 Aanugsvesiulirmnitauidores nunssas (2568) wuiwiaiuudd
fi8ndAusounaud dadiu 1: 1 Aedsaugsfuadevosniuneaviniu 10.84 + 2.78 .
suAfedlifagnmiiiunszuaumntnegiamneaud sy fulgilasaduazsgemves
U

Tudruvesinfluad nanisAnwinuimiswud T2 Insieiyivlavesinfluiadgsian
TaeiiA1Auas AU Imsse anuenly arunddluagdnuauluwintu 7.38 = 2.21, 10.63 +
2.09, 4.75 + 0.86, 4.50 + 0.40 3. kay 6.00 + 0.00 U AIUAIRU LLamﬁammamgszﬁmaqﬁmﬁ
annseiauduiidululdinn wendiduigamdonisdanslunguingaudenisiodyivle
YosrinTiuad sesamsawud T4 Insiiulneglussiunaauwaiiininuulsusiugs dmauas Ay
NIy aNely arundslusagiuaululiAwingy 6.00 + 0.75, 6.25 + 2.45, 2.40 = 0.10,

4.50 + 0.40 Y. waz 4.00 + 0.00 MUEIAU Fausdtsaullaauevemaanslunguil 8191inain

= ¥

anniienniauUsusiu Fallannundndlugendnanudfeves sws (2566) wuii visawud (T2) dadn

6 ¥ ¥

WongniNswAuduniddunseiasdndiumintu 60:60 dnalvriaugeu anuninddy wae

q
[

Tunuluvesinfluadwindu 11.47, 3.79 wu. waz 8.70 Tu audinu 1uddeildiandaniminiu

nsrvIUNIminegumnganeleUiulTalasaasanagsme visvedy Nelnan1sAnweangnn

#8AASBINUITIBIUVBY Zhang et al. (2022) N52YIINTIANTAR UM MTIu8Bunidagie

[

Wwnganaansaiiulsgansnmnsias i ulnvesinlunigldssuuinenssunsdlasgeivedfey

<

a 6 1 1 I

wananil Mndnsauanszuunsuandedunidazdmadonmaudfvesdedunsduntu nena
dunalasgrnaudaiatulutdUaii 3-4 Gadusyeyinguuesnisazaudaulanagnswau
lassaienmsdugiuine) Jedunsdvsnuud T4 uananarudasainningedsiuasniuaalunne

wUsidale laun aauge anuendlu arundielu wagdwulu Fausdtanisuanddessine1nis

v a

pg1 LR AT NI AN BNNTAT1aIENY Yusvsawud T2 TikadnaaduinnIumea wasiniiy

a v

e Inganizlusuanundansamy anuenly wagdwiulu faeandtgnsauauegaiite @Ay
N9Enf (P<.05) (Table 2)

d3d

9

Jodunigamnm (insn 2) farsanaaaus@en pH, EC, N, K waz Ca luniamudi 4
dnsndfowiianisensaisUiduseyaln dadau 1:1:1 (T4) FAviiu 7.53 + 0.15, 2.63 + 0.06,
5.66 + 0.12, 0.59 + 0.08 LAz 1.22 + 0.02 mud1dy TnafiAfigad oifisufuninmuddu uasd
Anenngslunisduasunisasyiulnvesinningdages (Brassica rapa var. pekinensis) 1AM
g9 AnunIamsany Auely aundelu uwagdwauluwidu 9.25 + 1.06, 18.50 + 2.14, 12.25

+1.00, 4.75 + 0.35 @3l. kaz 8.50 + 0.75 Tu auasu Tuvneiivsauudn 2 dnsiarufaudinnine
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Table 2. Average + standard deviation of the plant morphology of all 4 treatments after 30-

day cultivation period of Pak Choi, Cos Lettuce and Frillice

Average (cm)

exp:_:rient Vegetable Vegetable Leaf length Leaf width Number of
height (cm)  canopy (cm) (cm) (cm) leaves
Pak Choi (Brassica rapa var. pekinensis)
Control 4.25 + 0.32 8.25+1.04 8.25 £ 0.35 2.75 £ 0.30 7.00 £ 0.00
T1 4.25 + 0.32 7.25+ 1.75 4.50 = 0.71 1.90 £ 0.17 6.00 = 0.00
T2 7.70 £ 2.49 11.50 + 5.40 7.13 + 3.50 348 + 1.70 7.00 = 1.45
T3 9.63 + 1.76 14.88 + 339  11.00 + 0.75 4.63 + 0.46 9.00 + 0.00
T4 9.25 + 1.06 18.50 + 2.14 12.25 + 1.00 4.75 + 0.35 8.50 + 0.75
Cos Lettuce (Lactuca sativa var. longifolia)
Control 5.00 + 1.44 6.25 + 0.35 525 +0.32 1.95 +0.42 6.00 + 0.00
T1 4.25 + 0.32 5.00 + 0.00 4.50 = 0.70 1.95 + 0.07 7.00 + 0.00
T2 5.20 + 0.38 5.88 + 0.62 4.83 +0.83 2.13 + 0.47 5.00 + 1.41
T3 475+ 1.19 535+ 1.10 4.75 + 0.64 1.95 + 0.17 6.00 + 0.50
T4 5.25 +0.34 3.80 + 1.15 45 +0.75 1.95 + 0.035 6.00 + 0.00
Frillice (Lactuca sativa var. capitata)
Control 585+ 1.92 6.00 + 1.48 2.45 + 0.10 2.25 + 0.30 6.00 + 0.00
T1 5.00 = 0.00 550 £ 0.76 200+ 1.42 2.25 +0.31 4.00 + 0.00
T2 7.375 + 2.21 10.63 + 2.09 4.75 + 0.86 4.50 + 0.40 6.00 + 0.00
T3 5.80 + 0.15 5.75 + 1.50 2.575 + 0.29 2.38 £ 0.25 4.00 + 0.00
T4 6.00 + 0.75 6.25 + 2.45 2.40 + 0.10 2.25 +£0.35 4.00 + 0.00

yaln dadu 1:1 (T2) wavdwrasdenisasyivlnvesdnadnaieiugiuad (Lactuca sativa var.
capitata) Ffiganuirfimargs anunimsein mmely sy wegdwadluwiniu 7.38
+2.21,10.63 + 2.09, 4.75 + 0.86, 4.50 + 0.40 [WURUAT LAY 6 LU AIUGINU LWULRLINURNESAENY
Wugmed (Lactuca sativa var. longifolia) fifnAuge AUAIIWSIN Awendly Aundely way

Tuuluindu 4.75 + 1.19, 5.35 + 1.10, 4.75 + 0.64, 1.95 + 0.17 wuRluasuaz 6.00 + 0.50 Tu

]
v A
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