ansn.n. e
8

Useansnmvesguuuunisvdniuanssiusanmninvasdedunsd
Efficiency of Different Composting Patterns on Organic Fertilizer Quality
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ABSTRACT: The production of compost with aeration by turning piles is a method that is
preferred by most farmers, but it requires a lot of labor and time for turning piles. The objectives
of this experiment were to test the composting pattern and to study the quality of the organic
fertilizer that was undergone the fermentation process at Organic Fertilizer Production Learning
Center, Lamtakong Research Station, Nakhon Ratchasima province. The experimental design
was 3 x 2 factorial in completely randomized design with a total of 4 replications. Factor 1 was
composting patterns which consisted of static piles, turning pile every 7 days and active aeration
using mechanical roof’s ventilation fan. Factor 2 was composting pile patterns which included
circular and rectangular. The results found that the composting by active aeration using
mechanical roof’s ventilation fan resulted in a significant difference in the quality of composting
(P < 0.01), namely potential of hydrogen (pH) and germination index (GI). The composting pile
patterns did not result in the statistically different quality of composting (P > 0.05). And when
considering the interaction between different composting patterns and composting pile patterns,
the germination index was significantly different (P < 0.01). The composting by active aeration
using mechanical roof’s ventilation fan with circular type had the highest germination index
(86.53 + 2.31%), not different from the rectangular type (83.37 + 1.87%). As a result, composting
decompose completely faster than other patterns of composting. In addition, resulting in the
quality of composting in accordance with the standards of organic fertilizers. The farmers can
adopt an active aeration composting pattern using mechanical roof’s ventilation fan in
combination with circular or rectangular types to reduce the amount of labor and time for
composting.

Keywords: Compost, composting pattern, germination index
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Figure 1 Model of compost bin with different placement: (A) static pile: circular type, (B) static

pile: rectangular type, (C) active aeration by using mechanical roof’s ventilation fan:

circular type, (D) active aeration by using mechanical roof’s ventilation fan: rectangular

type
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Table 1 Physical and chemical properties of cow manure and rice straw used for the experiments

Chemical properties’ Cow manure Rice straw
Fertilizer size (mm?) <125x 125 <125x 125
Moisture content and volatile matter (%) 43.03 0.78
Number of stones, gravel and sand Undetectable Undetectable
Plastic, glass, sharp materials and other metals Undetectable Undetectable
pH 8.81 7.69
Electrical conductivity (dS/m) 5.78 2.05
Organic matter (%) 57.91 68.09
Total N (%) 2.01 0.77
Total P.O, (%) 2.13 0.18
Total K O (%) 1.89 1.39
C/N ratio 17:1 51:1
Germination index (%) 58.65 33.27

As (mg/kg) < 5.00 < 5.00

Cd (mg/kg) < 1.00 < 1.00

Pb (mg/ke) 55.19 65.07

Cr (mg/ke) < 2.00 < 2.00

Cu (mg/ke) 24.20 < 1.00

' Department of Agriculture (2008)
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RSG %) = Number of seeds germinated in compost extract y 100

Lﬂ%‘laﬁﬂqmwgﬁ %50 Thermometer (Leitenberger
fu K3) iy WileBuv3sikunszuIunsun
quATU 8 dUai undesigimenistesaaned
auysnivIedviin1seen (Germination index; GI)
TpgmuIaaInNguns (3)

Number of seeds germinated in control

RRG %) = Mean root length in compost extract 100

Mean root length in control

Germination index (GI) = RSG x RRG x 100%
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Table 2 Temperature of different fermentation processes at 2, 4, 6 and 8 weeks

Temperature (°C)

Fermentation 2 weeks 4 weeks
pattern (A) Compost pile pattern (B)  Average Compost pile pattern (B) Average
Circular Rectangular ) Circular Rectangular QY
Static pile 515+ 1.69 50.8 +1.90 512+ 1.70° 457 + 1.61 450 + 1.84 45.4 + 1.64°
Turning pile every  44.3 + 1.85 431 +1.66 437 +1.75° 39.6 +3.24 40.8 + 1.41 40.2 + 2.41°
7 days
Active aeration 450 +0.43 454 +0.31 452 +0.40° 373 +0.12 37.4 +0.12 373 +0.13°
using mechanical
roof’s ventilation
fan
Average (B) 46.9 + 3.64 46.4 + 3.63 40.9 + 4.17 41.1 +3.49
F-test; A ** *%
B ns ns
A*B ns ns
CV (%) 3.14 4.30
6 weeks 8 weeks
Fermentation . .
pattern (A) Compost pile pattern (B) Average Compost pile pattern (B) Average
Circular Rectangular QY Circular Rectangular QY
Static pile 336+ 176 336+052 33.6+1.20° 31.2 £ 1.32 32.6 £0.21 319+ 1.13
Tumning pile every 334 + 1.3 31.8+0.58 32.6 + 1.28% 31.8+1.25 31.7 £ 0.65 31.7+0.92
7 days
Active aeration 321 +1.25 316 £1.09 319+ 1.12° 31.9 + 1.37 31.1 + 0.66 315+ 1.10
using mechanical
roof’s ventilation
fan
Average (B) 331+150 323+1.15 31.6 +1.23 31.8 +0.81
F-test; A * ns
B ns ns
A*B ns ns
CV (%) 3.59 3.17

» < Different letters within the column were significantly different according to Duncan’s new
multiple range test

ns = not significant at P > 0.05, * significant at P < 0.05, ** significant at P < 0.01, CV = coefficient
of variation
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8.86 + 0.00 uazfaniounsvaass dwseney
e ua%uazvxlw%’nﬁwhmmLﬂuﬂsﬂ—ﬁmaéﬁ
8.81 LAy 7.69 Aua1U (Table 1) awiiiulaan i
andunsa-ssiinsidsuulaios uenani
Arnudunsa-ansdidenanonisiasqivlnues
aunidlunssuiunisyesaais Jandunidves
NIZUIUNTTNIN LTU LUATLSe (Bacteria) uag
wanfluluda (Actinomycetes) mmimﬁﬁmﬁu‘lm
lmmiuﬁmqmmmmuﬂm mqasm 6.0-8.0 lLay
{931 (Fungi) mamammLmuimimmiumammm
Wunsa-Anesening 5.5-8.0 dmsunistesaans
lussuzaamaiiviunans (Mesophilic phase) A1
Anudunse-msegil 5.0-5.5 wazazilaseming
8.0-9.0 Iuizazﬁgmmﬁm (Thermophilic phase)
(Khantee, 2009) GNLU‘LJ'EUEJ Aowdngssazuy
(Curing stage) @95z umsaumamuimm
Jzgndesaaielaeqdunidnguinesiuilaa
(Thermophilic bacteria) a1115a808@157
aaneenn wavlusvesilinisdunsizsdenssala
(Day and Shaw, 2001) ¢¢
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Table 3 Average pH and electrical conductivity (EC) of the composts at different composting patterns

pH (1:2)! EC (1:10)" (dS/m)
Fermentation Compost pile pattern (B) Compost pile pattern (B)
pattern (A) Average Average
Circular Rectangular (A Circular Rectangular GV
Standard’ 5.5-8.5 <6
Static pile 8.12 + 0.16 8.54 + 0.10 8.33 + 0.25° 1.98 + 0.10 1.80 + 0.44 1.89 + 0.31
Turning pile 8.86 + 0.00 8.78 £ 0.20 8.82 + 0.14° 1.94 + 0.37 1.58 + 0.89 1.76 + 0.66
every 7 days
Active aeration 8.04 + 0.15 7.75 + 0.86 7.90 + 0.59° 1.37 + 0.40 1.31 + 0.52 1.34 +0.43
using
mechanical
roof’s
ventilation fan
Average (B) 8.34 + 0.40 8.36 + 0.65 1.76 + 0.41 1.57 + 0.62
F-test; A ** ns
B ns ns
A*B ns ns
CV (%) 4.49 30.65

' Department of Agriculture (2008), * Department of Agriculture (2005b)
» b < Different letters within the column were significantly different according to Duncan’s new

multiple range test

ns = not significant at P > 0.05, ** significant at P < 0.01, CV = coefficient of variation

ANl

sefunIANveInesljeviin Feazogly
sUvasrnslii Tngannns@neusednsam
yesgunuumMIniniuanmafuseganmuesle
Sun3dildgunuunansinfiuansnsfusauiugy
wuugewinvesledunie (Table 3) wud1 gUluy
nsvsnAumnsnafulassUuuTosvinyesle
duvsdlidmalirnisluihiannuwensieiu
nsadn (P > 0.05) Insagluszduiliiy fe o
Tutis 0-2 dTsiowns dslifinansynuseiie
(Land Classification Division and FAO Project
Staff, 1973) wazdandulupmuiinssdmnsinuns
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e Ao LA 6 LTYURDINAS (Department
of Agriculture, 2005b) uagiilefansauny fauius
sevieguuuumaminiuanssius gLy
waadnvesleduvisd wuin lddwmariliAinisih
Inlihuansnevneadia (P > 0.05) TneleSeuiiioy
Ammiliihsgriadeniniiunssurmdnidu
a7 8 duansi Heneglugas 1.31 = 0.52 fiv 1.98
+ 0.10 WATLIUFBIUAT kazTannaun1snaaes
Fsuszneusne yalauaghadnisiAinisnlwi
5.78 uag 2.05 ATTUUADLIAT MR (Table 1)
sziuladnainisirlnifdranasszning
N3LUIUMTNLN



Ysunadunieing

NNSANYIUTEANTAINTBIFULUUNTT
wiinfunnsnsudonun myesedunigilisy
wuumsvsinfuansnafus UMY
{JoBuni3d (Table 4) wui a 2 Jadfe lidamals
YSinaduvseinquanssiunieada (P > 0.05)
lnefAegluyieosay 41.91 + 4.20 feouas
45.58 + 4.89 Fudulumuiinsuivinisineas
fmua Ao lidesnindesay 30 lnwinin
(Department of Agriculture, 2005b) LLaxLﬁa
fsaunUfdmusseinguuuunmsniniunneig
Ausufuguuuugeminvesdedunsd nuin
laidaayiusunadunieinguand1anisaa
(P > 0.05)

Uualulasauisue
NNsANYIUTEANSAMVRIFULUUNS
viinfwanssfudenunmvesodunidildsy
wuumavsinAuaneefus UMy
{JoBun3d (Table 4) wui1 msldguuuumsntni
wansnsiukazgUuuugominvesledunidlids
wareUTunlulasiauiiiuevosnasedivin
auysalud (P> 0.05) lnedlnegludioray 1.81
+ 0.04 fs¥oray 1.99 = 0.21 Fadulmui

P

asn.n. e
R

©

{

nSIYINISIAEATIUA Ae litesnitSesay 1
Iﬂﬂﬁfﬂwﬂﬂ (Department of Agriculture, 2005b)
waziilofiansanyfduiussevinaguuuunisusin
AuanssfusiniugUiuuromiinyosedunis
wuin lddenariliusinalulesiautimunves
nesdeininanysaiudiunndiefunisaia
(P > 0.05)

Unamasinatianun
NNSANYIUTEANSANYRIFULUUNTT
wiinfiunnansiudonunmyesedunigilisy
wuumsvsinfuansnatusmAugULUUTeminYes
{Jpun3d (Table 4) wuir msldgunuumsnding
wansinsiukazgUuuugomdnvesledunidlyd
waiﬁﬂ'%mmmlaaLWmﬁgwmmmﬂaqﬂaﬁwﬂﬂ
auysludILANAIWNeEnA (P > 0.05) lneliAe
lugiedosay 1.19 = 0.10 fefosay 1.47 + 0.03
Fadilunuiinssivmsinunstiivun fe litos
n¥osar 0.5 laemidn (Department of
Agriculture, 2005b) uagtilofiarsaunyfauius
seyeguuuumManinunnsstus AUy
gomiinvesdedunsd wul lddwaviiliusunu
weawiavisunvasnoseiiviinauysaiudiunneg
fusgnafifeddayBanneada (P > 0.05)
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Table 4 Average organic matter, total N, total PO, and C/N ratio of the composts at different
composting patterns

Fermentation

Organic matter' (%)

Total N* (%)

Compost pile pattern (B)

Compost pile pattern (B)

pattern (A) Average Average
Circular Rectangular (A Circular Rectangular (A
Standard? > 30 >1
Static pile 4555+ 181 4558 +4.89 4550 + 3.42 1.94 + 0.00 1.99 + 0.21 1.96 + 0.14
Turning pile 4191 +420 4547 +246 4369 + 3.71 1.81 +0.04 1.83 +0.22 1.82 £ 0.15
every 7 days
Active aeration 4355 +0.09 4234+ 150 4294 +1.18 1.92 + 0.50 1.94 + 0.04 1.93 + 0.04
using
mechanical
roof’s
ventilation fan
Average (B) 43,67 +2.85 44.42 + 334 1.89 + 0.07 1.92 + 0.17
F-test; A ns ns
B ns ns
A*B ns ns
CV (%) 6.76 6.66
Total P O.' (%) C/N ratio’
Fermentation ; -
pattern (A) Compost pile pattern (B) Average Compost pile pattern (B) Average
Circular Rectangular ) Circular Rectangular (A)
Standard” >05 < 20:1
Static pile 1.33 + 0.00 1.47 +0.03 1.40 + 0.08  13.66 + 0.57 13.28 +0.04  13.47 +0.43
Turning pile 1.30 £ 0.20 1.19 £ 0.10 1.25+0.16  13.49 + 1.50 14.55 + 1.70  14.02 + 1.59
every 7 days
Active aeration 1.42 + 0.17 1.21+0.23 1.31+£022 1315+0.33 12.70 £ 0.50  12.92 + 0.46
using
mechanical
roof’s
ventilation fan
Average (B) 1.35+0.15 1.29 +0.19 13.43 + 0.89 1351+ 1.23
F-test; A ns ns
B ns ns
A*B ns ns
CV (%) 11.11 7.32

' Department of Agriculture (2008), * Department of Agriculture (2005b)
ns = not significant at P > 0.05, CV = coefficient of variation
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dngrarumsuaunalulasiau (/N ratio)
Husiiiddydmiunsieviin e /N ratio
TutheFusunszurunsvsinienumguiiaiet
3¥ndne 25-30 wselunialfifienaiidrlaie
35-45 3A1 /N ratio Migetu dewalldszezinan
Tunnsusndiniy dmsuanTaguinifiuTun
Tulasiauldiisanaasyinld O/N ratio Aoudiege
Faodawalsidnsnistesameansdundsiduly
981941 9 wagAoudes 1esa1n9AuNid
aaaululasiaudmsunisasyivle wazlu
nanquiumnaauiinden C/N ratio Aguds
i neAEd sruunmsudndivinadlulasau
FAune dwalinswsydulnuaznisdesaans
voghurEdiintuoguniaigs venand msdid
Ysunalulasinuinniulueisedluguuesiing
wonluflefiszwe luvasdentuusinauenlude
AdutuenafianuduiivdogdunIdldguiy
(Rangseesuriyachai and Saricheewin, 2018) g
Suviddfiataauysalazdosdan O/N ratio liifu
Sovay 20 szNuJum‘mnJuliJmﬁ,mmmmmsmwm
Amus (Department of Agriculture, 2005b) Wil
INMSANYINUTY JURUUNSHIINUAE JULUULDS
wiinfiumnsnaiulaidasion C/N ratio (P > 0.05)
waziilofiansanufduitussenineguuuuniantn
fumnssfusamiusuuuuremsinuessdunie
WU lldamayilyd O/N ratio ANANNISEDRR
(P > 0.05; Table 4)

nsdeyaaneauy Tl
JoBuviddfiegsyyinenszuiumsviinges
lﬁauusfﬁ%ﬁmiazamaﬂmiﬂizﬂauﬁrﬁuﬁwia
Wy U langnidn arsusenouiiuea Lamau
woulandle inde uavnsndundd [Jusu asweni
fnasonissenvesuantaznsiasqivlnvoiie
Y AHANARVDINTaNAY NISNAFDUNITIBNTBY

8
ansn.n. e
(‘,Q{f

wanduidiazainuazsinislunisnsiaaoy
AuALYsalvensrUuNsinvesldunid lny
Adwiinnsaen (G FesdiAannninfesas 80 B
wandliiud Jeduvidiuaenasussnouidu
fwsefivnazdulunuiinsinnisinensiimun
(Department of Agriculture, 2005b) Fannnns
AnwUseavBamussguiuumswsiniiunnsaiy
seRanMeleunigildguuuunsvsniunn
Aatusuiusliuugemdnvesledunsd wui
sUwuuMsvshiumnsneiudssalviemsegosaane
auysaiunnaafueg el dod Aydanisada
(P < 0.01) lngnsniinlagnisidse1niawuulygn
vyuilinisgesaanoauysalgsiian Ao Jovas
84.95 + 2.57 Faupnsnafunsvsinlaenanndu
newn 7 fu uaznisdnuuunesads Adeinis
govanuanyIaifosay 75.95 + 5.20 Way 67.69
+ 2.67 MUV duguuuugominvesledunie
Liddenalirinisgesanvanysaiunnd1aiumig
adi@ (P > 0.05) uagiilofiansanufduiussening
sUuuumsminiumnesiusINAugULUUTe Vs
vaeledunid wuir AnavirlviAnsdesanny
auysaiuansefuegaddodAydmneaia
(P < 0.01) Ingnsniinlaenisiie1niawuulygn
vunuvInaulidnnsdesaaeany saigefian
fio $ovay 86.53 + 2.31 Galaiunnsnatunisvsin
Tnemsinemawuuldgnuuuuudivasuitlsia
nsdegaangauysaiiosas 83.37 = 1.87 usiunn
AafunIvdnlagnannaunean 7 Ju wuu
AvABuLazIUUNNAL uaznsusnLUUNDaTn
LUUNNANLATLUVAWMABY Tellinisgesaany
auysalinde¥esas 78.59 + 4.05, 73.31 + 5.29,
68.39 + 2.52 Uay 67.00 = 2.99 A1NE1U
(Table 5) dwiumsndnlagnisiiseinieAuuy
THanmuennsodswaviliqduridnauitldoontiau
Tumsisgdvle anansasyAulanazdouaans
a138unsdnelunaslendnlafniinguqdunse
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Laildeondiau Asilu sUsuunIsusinlaenisiiy
anmewuulignusuanusavilioendaum ey

agseLlled dwalinisgesaneiannelunasle
niiniinYueg ey sel

Table 5 Average germination index of the composts at different composting pattern

Germination index' (%)

Fermentation pattern (A)

Compost pile pattern (B)

Average

Circular Rectangular (A)
Standard’ > 80
Static pile 68.39 + 2.52° 67.00 + 2.99¢ 67.69 + 2.67°
Turning pile every 7 days 73.31 + 5.29° 78.59 + 4.05° 75.95 + 5.20°
Active aeration by using mechanical 86.53 + 2.31° 83.37 + 1.87" 84.95 + 257
roof’s ventilation fan
Average (B) 76.07 + 8.65 76.74 + 7.71
F-test; A **
B ns
A*B *%
CV (%) 4.43

' Department of Agriculture (2008), * Department of Agriculture (2005b)

AB Cab,c

Different letters were significantly different according to Duncan’s new multiple range test

ns = not significant at P > 0.05, ** significant at P < 0.01, CV = coefficient of variation

GELY

susuumsuinlagnisiasenawuuly
anvudaralinanmuesdeBuridinnuwaneing
fupgafituddeyBaneadn (P < 0.01) Tuduves
Ardunsa-A1e wagnisdesaaanysal
dugUuuugemminvasleduvidlidmalinanin
vodeBuvsduanaaiuneads (P > 0.05) uay
ofiansanufduiussywinsguuuunsvsingunn
Aefusuiugliuureminvesleduniging
lvinsgesaaeauysalansaiueg iy
femeadia (P < 0.01) Insmanflasmsidseinia
Sufvgemdnlugunuunauienstesaany
auysaigeiian ldunnsrefuuuudinaoy
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