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Value addition of local organic waste as growing media for cannabis
production in greenhouse conditions in southern Thailand
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ABSTRACT: Cannabis (Cannabis sativa) is a medicinal plant. Nowadays, cannabis cultivation is undertaken under
greenhouse-controlled environmental conditions for high-quality cannabis. An important factor of cannabis
cultivation in a greenhouse is the growing media, which commonly uses peat moss. However, peat moss is an
imported material and can be expensive. Therefore, it causes high costs for plant production. The objective of this
study was to compare growing media mixed from the organic materials found in local southern regions, such as oil
palm bunch, coconut husk, chopped coconut husk, chicken manure, and cow manure. The organic materials were
mixed in different proportions to compare the growth and nutrient uptake in cannabis at 8 weeks after planting
under greenhouse conditions in southern Thailand. Moreover, the capital cost of growing media was estimated. The
results showed that the various organic materials were different in chemical properties based on the organic
materials and mixing proportions. Growing media promoted cannabis growth. The highest growth of cannabis not
only was found in growing media mixed from coconut husk, chopped coconut husk, and chicken manure (GM 6)
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but the concentration of macro and micro-nutrients in leaves was also similar to cannabis grown in other growing
media. Moreover, the growing media developed from local organic waste leads to value addition and reduction of
capital cost. Therefore, the cost of GM6 was five times lower than peat moss.

Keywords: organic waste residual; cannabis; soilless culture
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Table 1 Growing media components from various organic materials

Proportion Cost
Treatment Component of growing media

by volume (baht/100 L)
GM1 Peat moss (control) 100 400
GM2 Fine oil palm bunch + Rough oil palm bunch 50:50 96
GM3 Fine oil palm bunch + Rough oil palm bunch + Chicken manure 40:30:30 90.3

sludge

GM4 Fine oil palm bunch + Chicken manure sludge + Chopped 50:30:20 90.9

coconut husk

GM5 Rough oil palm bunch + Chicken manure sludge + cow manure 50:30:20 97.7

GM6 Coconut coir + Chopped coconut husk + Chicken manure 40:30:30 85.4
sludge

GM7 Coconut coir + Chopped coconut husk + Chicken manure 25:25:25:25 94.5

sludge + Cow manure
GM8 Coconut coir + Chopped coconut husk + Chicken manure 25:25:25:15:10 84.7

sludge + Cow manure + Soil
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Table 2 Chemical properties of growing media

Growing pH EC oM Total N Avail. P Extr. K Extr. Ca Extr. Mg
media (1:5) (ds m™?) (g kg™ (g kg™ (mgkg™)  (mgkg™ (mgkg™) (mgkg™
GM1 5.42h 0.145¢ 275.0cd 7.4f 483g 23,217f 1,658f 3,230a
GM2 5.61g 0.357f 281.1c 13.9a 1,506f 133,508a 9,536a 1,552f
GM3 6.05f 0.862d 252.1e 13.5b 3,361le 114,339b 8,167b 2,049de
GM4 6.21e 0.791e 296.0b 11.4d 3,493d 112,047b 8,003b 2,663bc
GM5 6.84b 3.155a 230.1f 13.8a 3,941c 91,601c 6,543¢ 2,849ab
GM6 6.79c 0.827de 313.2a 9.0e 5,355a 14,921¢g 1,066¢ 1,712ef
GM7 7.65a 2.827b 270.6d 12.5¢ 3,473d 70,589d 5,042d 2,575bc
GM8 7.72a 1.256¢ 136.8¢ 6.5¢ 4,141b 50,473e 3,605e 2,208cd
F-test * * * * * * * *
CV. (%) 4.83 2.49 1.2 7.0 9.82 29 295 8.49

Remark: Different letters indicate significant differences between treatment means at P < 0.05,

* = significant at P < 0.05.
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Figure 1 Effect of growing media on growth of cannabis at 8 weeks after planting transplanting.
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Table 3 Effect of growing media on the growth of cannabis at 4, 6 and 8 weeks after planting transplanting
Growing Height (cm) Stem diameter (mm)
media 4 Weeks 6 weeks 8 weeks 4 weeks 6 weeks 8 weeks
GM1 71.9b 124.8 154.7ab 10.4b 15.8d 18.7¢c
GM2 79.9ab 1171 130.1b 11.5ab 15.5d 17.2cd
GM3 84.2ab 128.9 149.8ab 11.3ab 16.7cd 16.9d
GM4 88.1a 132.0 138.0b 11.5ab 17.1bcd 17.5cd
GM5 79.3ab 121.7 149.9ab 11.3ab 14.5d 16.9cd
GMé6 74.3ab 126.5 174.0a 10.4b 20.0ab 23.8ab
GMT 79.6ab 123.4 173.0a 14.2a 20.3a 25.5a
GM8 85.0ab 126.0 139.9b 13.7ab 19.4abc 21.8b
F-test * ns * * * *
C.V. (%) 10.8 9.6 10.5 17.0 11.2 7.7

Remark: Different letters indicate significant differences between treatment means at P < 0.05,

* = significant at P < 0.05 and ns = non-significant.

Table 4 Canopy width, number of branch and fresh weight of cannabis at 8 weeks after transplanting

Growing Canopy width Number of branch Fresh weight
media (cm) (branch/tree) ()
GM1 73.1bc 28.8bcd 749.5cd
GM2 76.5bc 29.0bcd 685.4d
GM3 98.8a 28.0bcd 783.6cd
GM4 59.1d 23.0d 717.3d
GM5 69.5cd 29.8abc 622.1d
GMé 101.6a 35.5a 1265.9ab
GM7 107.7a 33.5ab 1371.5a
GM8 84.2b 26.3cd 1059.8bc
F-test x * *
C.V. (%) 10.3 12.9 224

Remark: Different letters indicate significant differences between treatment means at P < 0.05,

* = significant at P < 0.05.
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Table 5 Concentrations of total nitrogen, phosphorus, potassium, calcium and magnesium in cannabis leaves

Growing Total N Total P Total K Total Ca Total Mg
media (g kg™ (g ke (g kg™ (g kg™ (g kg™
GM1 24.5¢ 1.27f 20.8e 49.3a 7.20b
GM2 28.6b 1.34e 17.8f 29.3b 4.33c
GM3 27.7b 1.31ef 21.1e 31.7b 7.12b
GM4 28.2b 1.51d 22.0d 50.5a 10.74a
GM5 31.8a 0.76¢ 7.5¢ 24.3c 7.76b
GM6 31.3a 2.41b 26.2b 33.4b 8.17b
GM7 30.9a 2.86a 30.2a 33.4b 6.55b
GM8 23.9c 1.98c 25.1c 30.9b 7.64b
F-test * * * * *

CV. (%) 3.2 1.88 59 5.0 9.0

Remark: Different letters indicate significant differences between treatment means at P < 0.05,

* = significant at P < 0.05.
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IngiivvesianUandrluaidutaniiiisinemsfivgs wu yaln (N 1-2%, P 1-5% uay K 1-3%) ya¥a (N 1.3-1.6%, P 0.3-
0.5% uag K 1.4-2.1%) (nSu391N151n8AT, 2548) neansUrduinsiumsin (N ~ 2%, P ~ 2% uaz K ~1.4%) (Insngual, 2565)
Jedwmalsiianugnilifismesgsudadunldianiinan aanndesiuiinuin GM3 - GM8 fiweanesags Wwuiieafudil
89U mﬂd;galﬁdmaiﬁ%laaﬂa%’aﬁLﬁuﬂsﬂamﬁuﬁuLﬁ'wﬁu (Sirn, 1997) usnaNTiu ludanugnuiln GM2, GM3 uay

GM4 flnwnadey wpaldey uaswunfidouiuaniuasuligenitianugnuindu o (Table 2) dsiu Msnsuisauds uay

'
a

USunasmemsiislutandunsdfivhunlddudunand wiundntanugndadusuwimisdunisnnasuuuauds naenau
annsauszdfiudadiunisidlunisuanduianuaniieliiivsunn uazdndiuvessinomisinzay venaintu Januani
HaulpgiandunIgang 9 (GM 2 - GM 8) wui1 dAnuidutuvedsine vnsganiniinuea aaty lun1sugniyunludaguan

Aananisensanusunanislileld (Table 2)

Table 6 Micronutrients in cannabis leaf samples

Growing Total Fe Total Mn Total Zn Total Cu
media (mg kg™) (mg kg™) (mg kg™) (mg kg™
GM1 261.9a 14.1de 30.6bc 5.0f
GM2 132.7¢ 13.1e 26.2cd 6.2e
GM3 89.5de 12.3e 17.9e 10.9b
GM4 85.0ef 7.2f 21.3de 8.5¢c
GM5 75.9¢ 24.6¢ 25.7cd 7.4d
GMé6 181.1b 78.1a 42.1a 12.9a
GM7 91.7d 35.1b 21.8de 10.9b
GM8 80.7fg 15.7d 31.2b 6.0e
F-test * * * *
C.V. (%) 1.9 3.7 7.5 2.7

Remark: Different letters indicate significant differences between treatment means at P < 0.05,

* = significant at P < 0.05.

nssyiulnvesigynugnluiaguaniiuansneiy

o

nslatanugnutlin GM6 (Yeuensn+nutensdu+nInaznauyal dndiu 40:30:30 v/v) Wag GM7 (Yeagnina+

nungnindu+ninagneuyali+yada dadiu 25:25:25:25 v/v) dewalvisuiyaniaiugs (174.0 wag 173.0 9. dusiu

o

AudnanadIfu (23.8 uay 25.5 1) AU (101.6 Uz 107.7 wal.) $1uIuAe (35.5 uay 33.5 Av/du) wagdmiin

an (1265.9 uag 1371.5 n.) asninsugniguluiaguanulindulaeanizluiivuea (Table 3 uas 4) mnaznauyaln way

& o A

yaTuludanndlulasiau eanesaiduusslevd suddnuvaden uaaleon uavwuniifenfiadalias saunisTanuan

aenanfiievnazainisin i ligannin uenainiu nmsldnuugnindudiunanidgluiesnisssuisiiag

amalanvu nelludagugnmnidiunauvesianduniddlaeniludindiaudfdulaalulsinamnn eadwaliiagugndy

v A - Y

WiiuAuly uarlivedninisaanisseuisiwazoinield fetu Jsdmaliiyuivgniuianuan GM6 wag GMT7 W3giule

Y 9
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106 nsldreneninuarniutensndu feliianugnianusiugeuaransagadusinemishilan aenadasiunismaaes
Tiyeuznilunisvgnuei@ewme wuin nisuanugilamalugeuznsisiuiumstddoioiius nes dwaliiinig
Wwigiule sudadmdnanainiinisgnusilemaluianuanviindu (Xiong et al., 2017) uazasnndediun1smaaevan

YR

Andslugenensn wud WeuTuameseueniiindudwaliinyelnisasydulaiuegdu (Khan et al, 2019) wagiile

3

finsiinansdunsdtalisimemnsiidudunansiuiddaasuliielafity Wewinluntuueniiuasgeusniradutanid

q

50 IMNTAN (NFUIVIMNTNEAS, 2548) doandesiunseasdldyaiisauiuyalalufundsigemisa wuin nsldyat

sufuyalndwavihliaudfimaadiviaiiey Anisilni wagduniednguiiudu (Roy and Kashem, 2014) fatiy nstiuTan

'
-~

Suniduieltiduunadisnnemsiitluianuan Fedwmalifguinsasyivleiiiudy denndesiunisnaasdldyaln
sufugatilunsugndninadwalidalnadauas minaawdn wazihwdndnaniing@u (n3y wazamg, 2550) wax

Y Y

nsldyalisauduyadivilidunsnuninisasaiuleg (Yusnaeni et al,, 2021)
o o P o a ' o
nsgalisinemnsvasiyvnugnluianugniiuansneiy

witinslfansazarede A uag B wiemhdufysiivgnlutandgneis q winisugndgulutaguan GMe
(engnI+MuEndIdU+nInaznauyaln dndiu 40:30:30 v/v) kay GM7 (YeueniT+nMutensndu+nInaznauyaln+
wah dndiu 25:25:25:25 v/v) daaliiiyinisgeldsigemsldgatu (Tables 5 - 6) asangeuznimiinnuansoly
nsgadutiuazsnesliled aonndestunsmnasddyusniridutanugnninuean wui deldyeuswinutan
Ugndsmalininveininmsgaldsimneanesa Inunadey wavuaa@eulafiniinisugnnsnneintufusiu (Tuckeldoe et
al, 2023) wazaenndesiunmsnaasdivougniruduiagugndunseuln wuin deldyeuzniniluiagugndmwaliidnisgn
s ulnsiau Weale¥a Tnunaifon uasuaaidouifingedu (Awang et al, 2009) uenantiu fagninaeneuyaliuazya’:
gl duumdssmonslisutauls insziininegnouyaliuasyatifismemgs asnndosfusienuves Dikinya and
Mufwanzala (2010) 71§ 3iasnevisinemslugald wudn dlulasiou Weanesa Inunaon uaaifoy uazuuniidougs
48AAT BN UTILIUHAYDINITILATILYEIM DS luyaln Nudn 45198 M1IMANLALSI7BIM135098e (Warman, 1986;
Duncan, 2005) wagnudndefimsldyalidmalifiainmageldlulasoudiuiu 17 - 38 % (Chescheir et al., 1986) aanndas
Aumsnaaesnsliyativdeyavesdnivinduduuvassigemsis yatrluissudiviualulasiou weanosa uas
Tnunaideugs (Kilande et al,, 2011) uadaislunisusugsaudfnisiidndvesiudgnlvinuizay (Dauda et al,, 2008;
Sharafzadeh and Ordookhani, 2011) U8naNLy nslfyalnuasyatinauluianugn dwmaliasveuludu Ysuw
lulnsiou waganuanmsalumssaniUdeuuanlossulufutgniiuiu duadulifivgaldsmemnsuasaTauiulalés uas
o191 duundssnormaununisliondlunisugniivszenfiuieiduld (Dauda et al, 2008; Mishra and Jain, 2013)
fadu nmadenldtanugnaiin GM6 uay GM7 dwmaliifigeldsgemslageiy fuatgiulaldfitu uinsdenliTanlgn

wila GM6 1adumadenlunsidenldugniae iszaniilduan (euznin+nuasnindurnnaznauyaln) ey

o

¥land1 GM7 (Yeuenin+n1uuensdurninazneuyali+yady) dwaliiuyuresianianugniinauninii (Table 1)
wazilofieuiufinnea wuln dunulunisld aMe Wutanuandymanuseandunulade 5 wih Wewfleuiunisldinues

Jutanuan

GR

3

anduvsgnnuunnluviesiunianiale lauwn ngansilaundunidiy yeuesnsng nunensdu mnagneuyaln

wazyady Wethumauludadiusng q Weimunluianugnigyieuisuiuiivueadaiidinndrsszma wuin Tag

a a6

Ugninauduanandunidnnvlindewaliiyaiinisaiyduls waznisaeldsinemsianiieuviviesnimnisldfinues
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Jutanugn nsamezdynnvgnluiagugnuin GM6 (eugnin+nuugnindu+ninazneuyaln dndiu 40:30:30 v/v)

q
]
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