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Effects of fermented growing media mixed with durian leaves, chicken manure,

and vermicompost on growth and yield of red oak lettuce
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Abstract

This research aimed to study the potential of local agricultural wastes, namely coconut coir, chopped coconut husks,
durian leaves, vermicompost, and chicken manure, to develop suitable planting media for the growth and yield of red oak lettuce.
The experiment was conducted using a Completely Randomized Design (CRD) with 6 treatments and 5 replications. The control
treatment (T1) consisted of a basal mixture of soil, coconut coir, and chopped coconut husks. The subsequent treatments were
supplemented with durian leaves (T2), vermicompost (T3), chicken manure (T4), a combination of chicken manure and durian
leaves (T5), and a combination of vermicompost and durian leaves (T6). All planting media were composted for 60 days prior to
planting, and the data of plant growth were collected at 42 days after transplanting. The chemical property analysis after
composting revealed that the media containing chicken manure exhibited significantly higher electrical conductivity and primary
macronutrient contents compared to other treatments, influencing the growth of red oak lettuce under a chemical-free production

system. Treatment 5 yielded the highest of plant height, number of leaves, stem diameter, leaf greenness, fresh weight, and dry
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weight, followed by Treatment 4, which showed no significant statistical difference. Conversely, the control treatment produced
the lowest yield. In conclusion, planting media developed from agricultural wastes, particularly the combination of chicken manure
and durian leaves, demonstrating at high potential as an efficient alternative. This approach can effectively reduce reliance on
chemical fertilizers while promoting cost-effective and sustainable resource utilization.

Keywords: growing media, red oak lettuce, durian leaves, chicken manure, sustainable agriculture
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Table 1 Growing media formulations mixed at different ratios used in the experiment.

growing media components mixing ratio
formula 1 (control) soil: coconut coir: chopped coconut husk 1:1:1
formula 2 soil: coconut coir: chopped coconut husk: durian leaves 1:1:1:1
formula 3 soil: coconut coir: chopped coconut husk: vermicompost 1:1:1:1
formula 4 soil: coconut coir: chopped coconut husk: chicken manure 1:1:1:1
formula 5 soil: coconut coir: chopped coconut husk: durian leaves: chicken manure 1:1:1:11
formula 6 soil: coconut coir: chopped coconut husk: durian leaves: vermicompost 1:1:1:1:1

2. Mawisandanian

o o o

indanlgnaudnsdounniuunlu (Table 1) nnanAgnndn Wdail antuwinnissasasansazane

QT Al

QAUYIE WAL 1 NWBWIANNINARLNTIAY iNaisenszuaumstenaans Taaldanaisa na.1 ges uaani 20 ams Kms
uindangniluszezioan 60 du Tmﬂﬁmsmuqumm%ﬂﬁaﬁﬂizmm 70-80 Lﬂfa‘ﬁ%umrmm%uﬁqmina"mmﬂﬂ
N7 A Lﬁ@‘lﬁm:mumiﬂ'@ﬂmwLﬁmﬁu@ﬂwa@ugidﬁ@uﬁﬂﬂﬁﬂ@Jﬂ
3. MIFFUNAUNAUAZNTAUATNEN
wnzwaanuginadnsatdaluniamislngldinueadudanmie Lﬁ@ﬁuﬂﬁﬂ@"lﬂ 10 4w visad luass
2-3 Ty vinmnedheatlgnaslunsznnananannawin 8 in 419U 1 FusleNITNe ANLRLNMAAES auainmlng
neliinduas 2 ass tBanninias 250 faaamssianszans meldanmnanuds aaenszEzRANMARE 42 51U
4. nMaALIILTINTRYA
4.4 aadniiiuln Yufindasad 42 Sundedrenlan (arazfufes) IHun sauauly (i) ety
sruanlunianan, aansidealu (SPAD unit) Tnaldiries SPAD-502 (Kkonica Minolta) Saeidaannlusnumied 3
HuaINgan ANGIAY (LIUFLNAT) Tnednansfuluiasauialanasan waTIUI AU BANEN AR AL
(NAALUF9) FaLBnnsessauadluRes

4.2 uan@e \iuNgonanantiansuany 42 Ju (svaziiuiien) duinuininanuaziiuinwia

'
a a

Tnendnninuisazeudaesnsdinadnualdaniunenanmn 60 avruarmas Wuwan 3 54 vizeaund iminasai
43 MaApsiaNtRn e Waasunmiaszezaamin 60 41 insqaiiusaetingiangnanusiazges
WedLAziA1ANLTuNgA-Ang (pH), ANsin i (EC) uaziBunnisnsenvnsivafiiluilss Tamd (Available N,

Available P waz Exchangeable K) tng/ldansaaaannu (KU test kit) 784NMNANENAEINHAIANART TUABUNIIATIA



RMUTSB Acad. J. (2026), 14(1): 270226 4 of 11

¥

NPK s8I Test Kit bizeinsinaeingmis 19gaumaa fnaulu s naifeanisnma dseanns 1 faumi uad ldasluanananamn
winthenainwes 1 aelusaniudszunm 20 Hadans (Mrenugie) Dadhaonliuiuudaiaen limauinggisen
Aunenlszanns 5 W annthsinansazansaullnsessnanszanmnseanmsanly e ldlnunasazanela 1isin

ansazanenlalinagaunudunaudmiusin lulnsiau (N), neanaa (P), wazInunaidion (K) Teusaysnaasd

ﬁﬁmLawmmz%umuumnr’*mﬁuMmuVf_jﬁwﬁmﬁqmmﬁﬁmmﬁum@ﬁ%mmmumuumm:maﬁmmiﬁﬁ”ﬁqmm
mim?:'ﬁuuﬂmmm%ﬁLﬁmﬁuﬁﬁﬁiﬁlﬂm‘%ﬂuLﬁﬂuﬁULmuLﬁﬂuﬁmm‘ﬁm (standard color chart) finw¥asri
TANARDL Lﬁﬂéfmmﬂ?mmmﬁlmmﬂmau
5. N33Rz YitRanNadia (statistical analysis)
ﬁﬁmg@ﬁ”l,ﬁ”mﬁmexﬁmﬂmm?ﬂmu (analysis of variance: ANOVA) Lazi/FeLifieaauumnsng

YBIANRALTTIINNNITNIBAREAE Duncan’s new multiple range test (DMRT)

NANISANELATaNUsaNE

1. nare3gRsianlgnuanninasanisasaininuaznis nananasinadnisnign

'
o a

1.1 aunluaesdnadaealan wudnlauuanstsiuedaliad1Atuneaia (p<0.01) 71 42 Ju

wasfnelgn a3 (Figure 1) Tnadantlgngmnsi 5 (Aiu : gamuzning : nunzninagy : dayaln : luyiFew) daualid

'
= 1

ArAuluNNga Winiu 24.83 Tu sesassnAegasi 4 (Au : gemewing : nunend1edy : fayali) Senauauly

g o

winriu 23.50 Tu anusiigneaounngasi 1 (A : gauzndn - nunzndady) HaArauaulusingaines 5.00 Tu
(Table 2) NANNINARBIABARAAEBITLNIUAAEL8 L et al., (2013) N9renudnilayalndoainduauluzesdinluden
o z:i dj s o o ' ¥ T~ dﬂl + A
AINITAUEW RN 87 linsiautaduesAssnaudiAtysienisadaluresive uenaintinisuanilayaldinen
uwazduvisermgan gt onliutlgalnssainemiu winnsdinn wazpumdan1e91591Ms Edwards et al., (2011)
uaz Raviv & Lieth (2008) wuanijayaldineunazdursadngdasissnisunnluwazniswmmnde o luadnuanesiia

1.2 Anden lureeEingdnsaldm (SPAD unit) HAN1INAABINLGNANANNI T TUH AN ARG

o

g aHE AT NEDR (p<0.01) luyndananaesmsifiudaya Sanlgnansi 5 (A : gemzning : NUNEWEAU :

a AT a Al
'

egaln : luyEew) daalifiFanudaslugagan 42 Jumdsdnegn (Taple 2) A1Aud@ealuged 25.28 sl

a

1 o aa o dl dl a v v a a =
ATHEANFAWNAUNWNANANUGATN 4 Elumm:mgmmuqu G EIENAL M ﬂ’]UNi‘W?’Wﬁ/‘U) AArpueqluines

20.67 Tudaungani ludiusesdanilgngnsi 2 gnah 5 uazgash 6 N lunEawiuesdlsenay danaliian

a7 A
'

= ] a o o aa | Y & | = ] v v d‘ ' =
ﬂ'J’WNL‘llﬁl‘ﬂ‘l.l@j\‘iL‘HuLﬂﬂQﬂUQ@ﬂﬂQﬂVlNN@iﬂ LL’M’NQ‘mmu"J’ﬂU‘VJLiﬂu@q“mfmm‘q\‘i@ﬂﬂwLLQ@Z\]T’JNV] MINNCANRBNITAATH

a

Tulmsiauuaznisdunmzinaalsilagaesianinninisduunasisannslaenss ianmasesiaanAfee L

o '

2849 Shah et al., (2017) NeuinArrn@enluisduilei s i lkinsawieame e lilnsauduesrlssnauman

109AalHag BN NUAAEe84 Li et al., (2013) Way Edwards et al., (2011) wudnile@uvizel i syaliuazyaldineu

]

v ¥
o o o v o

| ] | LA o § v = = = & , o o o
daglanlaassiseinisatnesatiias vinlinaiaondesluiinauesaliud1Any Mellaenadeaiunannises
Raviv & Lieth (2008) inandndangnduraeiansnsnivatlss@nsnmnnisdannsiiasinamuaasivaeunigiulye

antiEnIsAinanmaasianlgn

o o

13 ANNEITRNALENAARSAIEA WL ANNUANG WRENRTIIANATNIaliA (p<0.01) FanLgngmsi 4

o

(A gemend1a : nMunendady : ayaln) uazdanilangmsi 5 (iu: aemenie : nunenddy : Jayaln  luyFew)



RMUTSB Acad. J. (2026), 14(1): 270226 5 of 11

o

Tianngesuinadnenldannigan 42 Sundsdnatlgn Inafpnguafeyiniu 5 imusuns uavgnsi 2 (Au

'
= a

PeNgNF19 | NUNENERAU : TuyiFaw), gasi 3 (Aiu : geuznig  nuxenindy : oyaldinew) uazgam 6 (v
PaNznF10 : nuNenE0dL : fuyaldinen : luyFeaw) Sedana il anugaiuannniignaaauas (At : Jeuzngn ;
mMuNgnE1dL) NARgeiulaengaTAIN 2.08 URWAS (Table 2) Waiansantsumumaadluy Fensluiantlgn

1
v & =

wudnsldluy Fauiasetramanine ldidiuyadnd gash 2 TiAAugesies 3.33 lufms Taudazgend

U

S ey e G o0y a a o Ao A o o dgys o a oo«
TAAILIAN GRTN 1 Vlslﬂﬁ’]ﬂ’]’WlIZNL VINL 2.08 LHUALIAT L6l ﬂﬂ\ﬂﬁ&l@ﬂ’]iﬁii‘l&llﬁmiﬁmﬁl’]LN@LV]ﬂUﬂUﬂQNVﬂ“IﬁJ]FJﬂuVl?EI

'
a

mmmmmmmn‘lwLﬁ‘ﬂutﬂmm N AFUaugUA R EInsRaNMsUANAN danadasiuAINIsin i uaz RN
87981915 W (Table 3) uaz (Table 4) aeiwlafinu wniansnnuauesiantgngnaninasluy Feusoniuileyadnd laun

v 1

o o e Ao oo . . o
4nan 5 uazgnan 6 aznudnluyBeuiidondondudinlsrdninmaesianlgnidedieiniay nawwzgnai 6
(A : ganzndn - nunend1du : Joyaldinen : luyGEew) TA1ANgU WL 4.33 @uRiuns 1nnndignsh 3
{leyaldinotienatnunen WA ANgewindy 3.83 wuRiwes luanngasi 5 luyGEausoniuilayaln fauns
[ o v v = ' ‘ﬂl ‘é"ﬂ” Y @ 1 = M v o v dl 1 o
SnensziupugeriulAgagaeLwingah 4 nannsnaaesii iidindy luyFewlildviwinduwaseisgenmean
Toemsa wivinwrhnduiangaatiulgslasadrmnmennaesiangn doaliiianuiise souge iNn@naNanm
Tunn9ganin uardaaineannareanstasaessisawnsanyaded i ligoydelietwsanisa (Bemal etal, 2009)
paiunsin oy Feun ldlstemiliindss@ninngeqn [eposldluanwosdudandiunougiulle@unsema
1 + oA+ ¥ A d’j v o .
8081949 1 {ealn vizei]eyaldineu mimeaedtiaenndeaiUNaNMARETES Altuntas$ et al., (2019) uaz Haviin
dl U U 2% Sl o ° v 1 v a
etal, (2014) inudnlulnsanuazsneamssesanyaliasnsansziunstiafazesasueiunaianInes i uay
smuninendesiunisenafvestad douns@uyaldiRendosimunsyuuINUazNIeATNE 81T iRt
HANNIANNUBY Edwards et al., (2011) inudnyaldinautosiianugesuuasanuasysiesdnludaoet wdnay
1.4 dudnuaudnasafusesdudnadnsnl@a wudidaonuuansgateltadrAynieans
(p<0.01) Tunndaananfidnen Fandgnansi 4 (B : gamening : nuneninagy : Jayaln) uazdanlgngnsi 5
(A gengwd1a : nunenFiady : foyaln : lunFaw) davalifaumduiuguanaeansdui 42 3u winige
Winfl 8.35 UAT 8.33 HARWNAT ANAIAL AtusigasaLAn (A : genzniig : nauxeniady) deualiiaus
uehugugdnansasulaanigawiniy 2.60 Hadwns (Table 2) Hanisnaaasiiaanadasiunisasaaulnsu

'
v @ a eala o o

¥ dJ d’l 1 a +| a ] ' o a o
ANGIAU T9T Iiiudnadsuiledunzaniaineaiviege v yaln idudadedrAnylunisdadsunisaenasio

q

'
v

eesniu Insnanmzilanansauiu oy Feu ivnmiiiiudsdasadenananmaesiagUgnlillssuazdurinlas
denalisnivgainisagedusinestaetnasindszansnin i llgnisransaunnsesansu NANINAREAI]
AanAABITUNANIANENT8Y Li et al., (2022) ﬁwurj’wmﬂﬁmﬂ@”nﬁL@?Mﬂﬂﬁuw?ﬂ‘mﬁmﬁ@mLﬁmmmﬁ\uwwm
AdusnunrazauAn U AT ALATNNT A S ETLTa s JnLTauTed Altuntass et al., (2019) wudwmiﬁﬁqmﬁlu
AHILNTBIAFT LA AN LIRS RTINIANETA 49191299 Edwards et al., (2011) uay Raviv & Lieth (2008)
Menuinauitadaganayaldideuwarlulddesaanadaaiinaaumnuinile deuazninaiyaesdndu
waldulmansmeaesiasnedmay

15 dhminanuaztiminuiy Han1Inaanduans iiuIngasresianlgnd duasetwinanuas

wninuisresduinadnenlda (Figure 1) TnsfAnnuuanseiuat g Atynadian (p<0.01) Janlgngnsh

Winanngn Aa Janlangnsn 5 (A : guazwing : nunzniagy : Juyaln : luyGEew) Wenuminangegawiniu



RMUTSB Acad. J. (2026), 14(1): 270226 6 of 11

o '

57.86 n3u LA winuiaminAy 3.37 niu 3 Wi luyFaulianudrAtystenisazasdanaatesivaluszes

o

& ~ \ - y ¥ o o 6 o o H Py v
Wiues lunFeutdasiinainainnsnlunisguinaesdanlgn i ldngaunsoineannaunlan denalid
madupnsiiainaznsazanasiulawmangaau lunensaiudan gancuau @ : gamende : munzninngy)
fuminanuazintinuieiaegawinty 0.35 uaz 0.03 NiN AINAAL WeTiauiugasaw < (Table 5) NANT

NARDILABAAABINLENIUTEN Raviv & Lieth (2008) Nszyindaunanaesianlgnidduraadnneg iu qeuzniin

| o ]

fanuileguvsdirayadnd doainacuaisnsnlunisguiiuazanainsalunisuanidaautlszquan vin i

Wainssiulauarazaninmindswmilenulan uanainiisuldeans Nguyen et al., (2020) wusn nasldyaln

o

fanfuileguvsdidiu vinlisnenmsuanetneiulngau Weaneda uazlnunadan ludanigniiadu danali

o o ¥ o

ihntinanuaziminuieesinadngeaued it dnAny aanadesiunanimasesluafalinnudngasuanniiya

al
' 1

Tnuasijedwipelinanaasoyiiulngengn ansinsldgeneninaiesedamaniEumusnaimnsen avinlines
ngtastyiuialuduiminaauazuissngamiaunipaisenulng Albano et al., (2023) lun1smaaasian
Ugngunzeidmiudndszinnly edslsfinin nannmeaesdiazieulditiuinluniFauuis uiaslamuantinngg

dld ' ¥ o o = ] a 2] ! S ] =1 1 1% a dl
menwia wivanldiduiaguaniiesesnunenlng lidunaeannemadsy wu yaln fldaunsoadawanani

guld dar TuyFewRamanzanigalugiue danudsu neintlsz@nsnmileldsnivilegurstatingy

1cm _dem dem
formula (a) formula 2 (b)

1cm 1cm 1cm

formula 4 (d) formula 5 (e) formula 6 (f)

Figure 1 Yield characteristics of red oak lettuce grown in different growing media formulations at 42 days after
planting (a) Formula 1 : Soil : Coconut coir : Chopped coconut husk (1:1:1), (b) Formula 2: Soil :
Coconut coir : Chopped coconut husk : Durian leaves (1:1:1:1), (c) Formula 3 : Soil : Coconut coir :
Chopped coconut husk : Vermicompost (1:1:1:1), (d) Formula 4 : Soil : Coconut coir : Chopped
coconut husk : Chicken manure (1:1:1:1), (e) Formula 5 : Soil : Coconut coir : Chopped coconut husk
: Durian leaves : Chicken manure (1:1:1:1:1) and (f) Formula 6 : Soil : Coconut coir : Chopped coconut

husk : Durian leaves : Vermicompost (1:1:1:1:1).
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Table 2 Effects of different growing media on leaf number, leaf greenness, plant height, and stem diameter of

red oak lettuce at 42 days after planting.

growing media number of leaves leaf greenness (SPAD units) plant height (cm) stem diameter (mm) Y
formula 1 5.00° 20.67" 2.08° 2.60°

formula 2 10.16° 22.13" 3.33° 417°

formula 3 16.00" 18.45" 3.83% 6.27°

formula 4 23.50° 25.15° 5.00° 8.35°

formula 5 24.83° 25.28" 5.00° 8.33"°

formula 6 22.16° 20.18" 4.33° 8.05"

F-test

cv 14.13 9.89 8.94 18.40

note: '/ means in the same column with the same letter are not significantly different by Duncan's multiple-range test (DMRT).

" indicates significant difference at p<0.01.

Table 3 Electrical conductivity (EC) and pH of different growing media after 60 days of composting.

1/

growing media electrical conductivity (EC) uS/cm pH
formula 1 10° 5.95°
formula 2 30™ 8.28°
formula 3 50 7.23°
formula 4 230° 7.93°
formula 5 670° 7.76°
formula 6 100° 7.64°
F-test

CV (%) 22.03 1.86

note: '/ means in the same column with the same letter are not significantly different by Duncan's multiple range test (DMRT).

" indicates significant difference at p<0.01.

Table 4 Nutrient contents of different growing media after 60 days of composting.

growing media (NH;-N) (NO®-N) (Po4)3' (KH?
formula 1 low low low low
formula 2 low low moderate low
formula 3 low low high low
formula 4 low moderate high high
formula 5 low moderate high high
formula 6 low low high low

note: 2/(NH[—N) low=concentration of ammonium nitrogen (NH4+—N) in soil: 0-20 mg/kg'w, (NO’a—N) low=concentration of nitrate-
nitrogen in soil: 0-20 mg/kg-', (NO™-N) moderate=concentration of nitrate-nitrogen in soil: 40-60 mg/kg-', (NO™-N), (Po,)”
low=concentration of phosphate in soil: 0-12 mg/kg—w, (Po4)3’ moderate=concentration of phosphate in soil: 18-24 mg/kg—w,
(PoA)a’ high=concentration of phosphate in soil: 30-60 mg/kg-1, (K+), low=concentration of potassium in soil: 0-60 mg/kg’w,
(K") and (K") high=concentration of potassium in soil: 160-400 mg/kg'1 analyzed using rapid test Kit for N-P-K in Soil

provided by Kasetsart University (Department of Soil Science, 2022).
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Table 5 Fresh weight per plant and dry weight per plant of red oak lettuce at 42 days after planting.

1/

growing media fresh weight per plant (g) dry weight per plant (g)
formula 1 0.35° 0.03°
formula 2 10.22% 0.64
formula 3 15.49™ 1.07%
formula 4 52.12° 3.22°

formula 5 57.86° 3.37°

formula 6 27.72° 1.57°

F-test

cv 43.28 29.64

note: '/ means in the same column with the same letter are not significantly different by Duncan's multiple-range test (DMRT).

" indicates significant difference at p<0.01.
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