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Development and Feasibility Study of Plant Pots Using Earthworm

Compost for Sustainable Community Promotion
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Abstract: This study aimed to: (1) develop a production process for biodegradable planting pots
made from vermicompost combined with organic materials, including coconut coir and soil; (2)
evaluate the physical, chemical, and preliminary functional properties of the developed
vermicompost-based pots; and (3) examine consumer acceptance of the product as an alternative
to plastic pots to support community sustainability. A mixed-methods research design was
employed. The optimal formulation consisted of 80 g of vermicompost, 100 ¢ of rice husk ash, 100
g of coconut coir, 100 ¢ of standard soil, and 200 g of cassava starch as a binding agent. Quantitative
analyses included chemical property testing (pH, moisture content, and electrical conductivity: EC)
and physical property testing (weight loss after drying and mechanical strength using a Universal
Testing Machine). Seedling growth performance was also evaluated using Chinese kale over a
seven-day period. Consumer acceptance data were collected from 42 participants and analyzed
using descriptive statistics. The results indicated that the vermicompost-based planting pots had
chemical properties suitable for plant growth (pH = 7.43, EC = 227 ppm), good moisture retention,
and adequate mechanical strength for practical use. Seedling growth was comparable to the
control treatment. Overall product acceptance was rated as acceptable, with environmental
conservation receiving the highest mean score (M = 4.55, SD = 0.68). These findings reflect positive
perceptions of biodegradability and the potential to reduce plastic use while promoting
sustainable community resource utilization.

Keywords: Earthworm compost, plant pot development, product innovation, sustainability,
community development
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Table 1. Proportions of materials used for biodegradable pot formulation

Treatment Material
Earthworm compost Rice husk (g) Coconut coir (g) Standard soil (g)
()
T1 300 - 200
T2 200 50 200
T3 100 100 200
T4 (Control) - - 500
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Figure 2. Raw materials
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Figure 3. Preparation method of cassava starch

Figure 4. The process of potting Earthworm castings by manual
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Figure 8. Hot air-drying process
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Table 2. Chemical properties of earthworm potting mixture

Treatment pH Moisture content Electrical conductivity
(%) (EC, ppm)
T3 (Selected formula) 7.43 7% 227
T4 (Control) 6.45 10% 301

310 Table 2 #aTATIVAMANTAN
wAil wudn T3 (gmsilidoniamn) a0 pH oy
7.43 LLazﬂ"lmm%yuaq'ﬁ 7% uaz wayAi EC
(ppm) v3aan i liifineg 227 Fefindny
TndiAsatfugms Ta (auAw) andign

HANITNAADUNIINIEATN NAFOU
dmiinneu-ndseuresnszansd gumgd 70
ssrwadva 1uszuziia 8 %aimﬁa@ﬁmﬁﬂ
Adelurasnszanslduas Table 3

31N Table 3 nadiATIEiAMANTANS
nMenm Winidnnousud gunnd 70 oee
waldva Wusreziian 8 9alus wudn gnsT3
(gnsfidenitann) fieniindeusy ey
213.57 (S.D. = 1.24) uag gasT4 (ATUAY) f1A1
ihainnouay Wdwogil 232.60 (SD. = 2.99)
waztminudseu gnsT3 (gasiidonimun)
auegd 131.07 (SD. = 8.49) uar gns T4
(AUAY) WwABBYN 173.87 (SD. = 8.67)

Table 3. Physical properties before and after drying at 70°C

Treatment Weight before drying (g) Weight after drying (g)
Mean S.D. Mean S.D.
T3 (Selected formula) 213.57 1.24 131.07 8.49
T4 (Control) 232.60 2.99 173.87 8.67

n1snadeUAMANTRANNLTINTIVO
Tanugn MInaaeuAUiAuvansEatslagly
1A3 89 universal testing machine Wi ovndeu
anuasuresnszaludewiunamavagouds
Table 4

310 Table 4 Nan153LATIERANANUA
n1en18an lasldias o universal testing
machine wWu31 T3 (zjmﬁtﬁaﬂﬂ’wm) fien yield
point (3fi fani3uiasususne) load (N) ogil
2126.63 16U wazdldn deformation (mm) o¢

i 270 faduns uag T4 (Auaw) den yield
point load (N) aq'ﬁ' 2306.83 U76U LayilAn
deformation (mm) 8¢/ 5.62 fadluns uazen
maximum load (371 Tanansnsaduusslaunn
fign) vosgns T3 (gmsfitdentioun) wuindie
load (N) og's 2558.00 F267U uazsl e
deformation (mm) 8¢l 6.68 fafilums uay T4
(A3UAY) 3IA1 maximum load (N) agﬁ 2413.50
76"y uazdidn deformation (mm) agj# 3.63
Taduns
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Table 4. Physical properties from universal testing machine

Treatment Yield point Maximum load
Load (N) Deformation (mm) Load (N)  Deformation (mm)
T3 (Selected formula) 2126.63 2.70 2558.00 6.68
T4 (Control) 2306.83 5.62 2413.50 3.63

N153LATIERNANITRT YLAUIA VDAY
aztiluianuanyaldinow nisvegeunsldeu
nszandlagidesdulneinzdnasiin wuuges
wiia Tnsntmniuduszesiaaiaan 7 fu
Wonnaeunisldnszandlussiudodu wans
y9EaUns Table 5

910 Table 5 wuiAANNTLIRAET8S
JanUgnluusias fuvesgas T3 (gasiidensiau)

wae T4 (AIUAW) Fausfudl 1 fefudl 7 wams
NARBINUIN TanUgngans T3 fAnutumais
o8ffl 5.33% (SD. = 1.17) T4 Sefiemuduade
9Y7 6.41% (SD. = 1.62) 31ndayasanan
anseasuladngns T3 dusednsainlu
nssnwIaud uldasiuinndigasaiuay
Fadunuandaifvesianugnlunisaiugy
ANNLINABNYDINYRE UMz aY

Table 5. Moisture content (%) of Chinese kale at 1, 3, 5 and 7 days

Treatment Day 1 Day 3 Day 5 Day 7 Mean S.D.
T3 (Selected formula)  5.33 5.33 3.67 7.00 5.33 1.17
T4 (Control) 6.33 9.33 533 5.67 6.41 1.62

910 Table 6 WuIAANNGILRAETRS
fundnazihfiugnlutanuangns T3 (gnsfiden
WA uazgns T4 (Aruaw) ludissseziig
7 Su Tugaaiuii 1 delaifinnseenvesdundlu
‘ﬁqamqm oulusud 3 ﬁgqaaqqmﬁmmmqq
WA B UT 0.50 lwuURILAS dmiugns T3

Augaad sveaiundnluiuil 5 uay 7 ogi
5.33 WAy 7.33 Llwufluns ANadu vsiiges
muA T4 flaugaadsluiui 5 uay 7 og
4.67 LAy 7.93 LYUALUAT ANNAIAU NANTT
NAFBUAY Table 6

Table 6. Plant height (cm) of Chinese kale at 1, 3, 5 and 7 days

Treatment Day 1 Day3 Day 5 Day 7 Mean S.D.
T3 (Selected formula) - 0.50 5.33 7.33 3.29 3.13
T4 (Control) - 0.50 a.67 7.93 3.28 3.24

HamsATenuingUszasAdail 3 il
neAUNSERNT UNARIINSERINTanUanya
Tddouvewiuslneg

970 Table 7 Toyaaluves ney
wuuAsUAM Tiavin 42 ey uwame 21 ey fn
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druau 7 Au Andusesas 16.70 mUEIAU A1
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91%wmuin YniSeu/dndnwanniign $1uau 13
Au Antdusouay 30.95 s99a93 53N 981U
$muou 8 Au Andudesay 19.04 uavenTndu q
$wu 7 au AnduSevay 16.66 AuERU AU
sldiad r o wulin 92951ele 10,001 —

20,000 mmﬁ'aqm 12U 19 AU Antdusesas
45.23 59909 929578l6 20,001 — 30,000 WU
11 au AnuSeway 26.19 uag Y518l wnnni
30,000 3719 Ay AntduSesay 21.42 audau
NANINAADURY Table 7

Table 7. Demographic characteristics of respondents (n = 42)

Demographic Characteristic

Frequency (n) Percentage (%)

Gender

Male 21 50
Female 21 50
Total a2 100
Age

Under 19 years 7 16.67
20 - 30 years 13 30.95
31 - 40 years 10 23.80
41 - 50 years 11.91
51 - 60 years 11.91
Over 61 years 4.76
Total a2 100
Occupation

Student 13 30.95
Government officer 5 11.91
Business owner 8 19.04
Farmer 5 11.91
Private company /employee a4 9.52
Others 7 16.67
Total a2 100
Average monthly income

Below 10,000 THB 3 7.14
10,001 - 20,000 THB 19 45.24
20,001 - 30,000 THB 11 26.19
Above 30,000 THB 9 21.43
Total a2 100

911 Table 8 wuud1523n1589U5U
wanSei Ao lUfmuLas UYL 1 4 du
U1 NaNAIRE 1Nl TEAUNISEOUTUNE NS
Tnssnegluseau vausuls (acceptable) Ing

fuild§uazuuuedsggafe Mun1sinwm
dauindou (Aade = 4.55 SD. = 0.68) 3
518A15 HARAYENsagesEanela lanvuuu
La?{aqqqm (4.81, S.D. = 0.50) 5898911 A1UNT
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THuuazniseanuy finadesiu 4.13 (S.D. =
0.79) Tag 518N SVUIAKNAR A UNLAIUNU T E
fun1sldau lasuazuuugegalungs (4.24, SD.
= 0.75) 509897 AUANAN YLV NGRS &
ANaaysIY 4.19 (S.D. = 0.79) Tnes18A15AL
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WIS aeInandnel lasuazuuugadn (4.26,
S.D.=0.73) uag é’wumﬂﬁ'ugam NANA N
g% uAade 4.45 (SD. = 0.73) MUEFU Hans
NAdUAS Table 8

Table 8. Product acceptance evaluation results

Components Mean S.D. Level of acceptance

Usability and design
The product is aesthetically pleasing 3.86 0.94 Acceptable
The product size is appropriate for its usage 4.24 0.75 Acceptable
The product offers good value for its benefits 4.38 0.65 Acceptable
The product is durable and strong 4.02 0.80 Slightly acceptable
Average 4.13 0.79 Slightly acceptable
Value addition
Add value to vermicompost products 4.45 0.73 Acceptable
Environmental benefits
The product is biodegradable 4.81 0.50 Acceptable
It promotes the minimization of plastic pot consumption a.76 0.48 Acceptable
It helps reduce the use of chemicals in seedling and 4.60 0.66 Acceptable

ornamental plants
The product includes clear and informative labeling 4.05 1.07 Slightly acceptable
Average 4.55 0.68 Acceptable
Product attributes
The product is structurally strong 4.26 0.73 Acceptable
The product has appealing colors 4.07 0.83 Slightly acceptable
The product has a pleasant surface texture 4.12 0.79 Slightly acceptable
The product has an attractive shape 4.19 0.82 Slightly acceptable
The product is the appropriate size 4.29 0.80 Acceptable
Average 4.19 0.79 Slightly acceptable
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