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Abstract

This research aimed to study the effects of palm oil bunch waste and crab shells on chemical
characteristics in the fermentation process, analyze chemical properties, and complete decomposition by seed
germination test using a completely randomized design (CRD) with 3 replications. consisted of 3 experimental
formulas as follows: Experimental formula 1 (T1) consisted of empty fruit bunch: fermented decanter cake in
the ratio of 4:6 by volume; Experimental formula 2 (T2) empty fruit bunch: fermented decanter cake: fresh
decanter cake: ground crab shells in the ratio of 5:2:2:1 by volume; and Experimental formula 3 (T3) empty
fruit bunch: fermented decanter cake: ground crab shells in the ratio of 4:4:2 by volume. The experimental
results found that experimental formula 2 was the most suitable for producing high quality organic fertilizer. It
has a pH of 7.12, electrical conductivity of 3.76 dS/m, moisture content 17.41 %, organic matter 23.77 %, organic
carbon is 13.82 %, carbon to nitrogen ratio of 11:1, a total nitrogen 3.36 %, total phosphorus 1.18 %, total
potassium 2.32 9%, total sodium 0.08 9%, total calcium 2.07 9%, total magnesium 0.62 %. And the amount of

heavy metals does not exceed the standard criteria for organic fertilizers that are of quality and safe according
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to the Fertilizer Act (No. 2) B.E. 2550 announced by the Department of Agriculture. And the results of the
complete decomposition test by measuring the seed germination index found that it was more than 80 percent,
which it can be used for agricultural purposes without being toxic to plants. The estimation of the cost of
organic fertilizer production at a production capacity of 1,000 kg/day has a production cost value of 2.11 baht/kg.

Keywords: organic fertilizers, wasted, empty fruit bunch, decanter cake, crushed crab shell
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Figure 1 Average temperature change in compost piles in each experimental Formula throughout the 60 day

fermentation period.

nawBsuutasarutulunesdensinluusiazsiiunanes nasnszozanvEin 60 u wudt arwdundsly
naateviin s3umaaesdl 1, 2 waw 3 dreglutag 50-63 Wedudlaeina esmninsauaueudulfimngaud
nszvIuNIninaanndasiy (Rabbani et al, 1983) namliitsaruiuiuduiianzande 50-70 Wesiduflavina
(Figure 2)



450 MIANTNYHTNITIDUNG 2568 : 43 (3) : 446 — 455

100
S
°
5 50 | ——T1
@
o
= -T2
O T T T T T T T T T T T T T T T T T T T 1
+T3
3 6 9121518212427 30333639424548515457 60
Fermentation period (day)

Figure 2 Changes in moisture content in compost piles in each experimental formula throughout the 60 day
fermentation period.
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Figure 3 The average pH change in the compost pile in each experimental formula throughout the fermentation
period of 60 day.
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Table 1 Chemical properties of high quality organic fertilizers obtained from experiments in all 3 formulas

Total Total Total Total Total Total Organic  Organic
pH EC (1:10) Moisture C:N
Tr. N P,Os K,0O Na Ca Mg matter carbon;

(1:2)  (dS/m) (%) Ratio
(%) (%) (%) (%) (%) (%) (%) OC (%)
6.82+ 3.25+ 23+ 11:1+ 1.28+ 1.14+ 1.37+ 0.04+ 1.64+ 0.57+ 2425+ 14.1+
0.86° 0.40° 0.30° 0.00? 0.11¢ 0.18° 0.10¢ 0.01¢ 0.14° 0.10° 0.30° 0.30°
0.62+
7.12+ 376+ 1741+ 4:11+ 3.36+ 1.18+ 2.32+ 0.08+ 2.07+ 2377+ 1382+

2 0.06"

136° 087" 0.69° 0.00° 049 021> 034 001® 026° . 0.98° 091°

731+ 461+ 18.7+ 9:1+ 1.33+ 1.43+ 1.42+ 0.16+ 464+ 0.76+ 21.26+ 1236+

’ 0.45°  0.48° 0.84°  000° 007° 001° 018>  002° 028" 010° 054° 0.0.23°
F-test 0.19 3.70 7.58 0.00 49.38** 2.90** 14.60** 38.00%* 1.43** 3.59** 1.57 8.13
V(%) 3395 3887 18.50 - 2522 3419 2697 5586 2296 3235 20.16 9.31
Organic

fertilizer 5.5-
<10 <30 <20:1 210 >0.5 >0.5 <1 - - >20 -
standards 8.5

(DOA, 2007)

Mean + standard deviation.

Value with different letters within a column were significantly different by DMRT (P<0.05). (F-test) at P<0.05

T1 is the formula 1 Empty fruit bunch : Fermented decanter cake : Ratio (V/V) = 4 : 6

T2 is the formula 2 Empty fruit bunch : Fermented decanter cake : Fresh decanter cake : Crushed crab shell Ratio (V/V) =
5:2:2:1

T3 is the formula 3 Empty fruit bunch : Fermented decanter cake : Crushed crab shell Ratio (V/V) =4 :4:2

Umnalavgniin 1iun nzia (Pb) neauns (Cu) Tasiflon (Cr) waailen (Cd) answy (As) wagusen (He) Tule
wifnvia 3 gamasneaes TugsUlaveuiinitamauanslily Table 2 namsfinyn liwuuiina ezt uaadon wasdsen
TulsBunidis 3 gan1smaaes druuiuameunaianua wuin ludedi¥unaaesii 1 fuinfian fo 1.08140.18
fiadnfusioflandu esand3udl 1 fdwwuszneuvesninadavsinuiniian uazuandnsesdidodfyBneaiatuyn
nIMAR0sTl 2 waz 3 FalUTanamesuasianuAinAy 0.47310.08 waw 0.490+0.01 dadndudeilaniy auand
oehdlsfinuia 3 Munsmaassiiviinameunsiiianzsilalifunasguvensuinnisineas (liifu 500 fadnsu
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soflansy) Vimalasdouionue wuludedunidyai 1 andian sesasnyad 2 way 3 faad sy
1.643+0.50,0.589+0.12 uay 0.576+0.19 fadn3udedlaniu mudiu Feuiunalanioy Seglunasifieenlidls
adorimunvesnsuivnsineas Ae LAy 300 fadnsudelansy Usinusmaisny Anuludedunidiunis
naaesdl 2 uay 3 SAnadelndiAssiufe 0.0314£0.01 uaz 0.03040.002 fiadnsuseAlansy mudifu %nqmmﬂ@m
agaiifeddBaneadftusfunisveaasi 1 fAefidnade 0.00940.002 fiadnsuseAlaniu (Table 2) agnslsfnue
U‘%mm’m@miwﬁwuagﬂumm%ﬁaaﬂﬁﬁlé’mu%@ﬁmummﬂsﬁmmﬂﬂwm Ao lviiu 50 fadnsusienlansu fuy
Lmﬁmﬂimuﬁmsifﬁ”iaﬁlmwmﬁawmwamémfwﬁumﬂIﬁdmuqmammsumémﬁéﬂﬁmmzLﬂﬁaﬂgmwamﬂuﬂﬂﬁw%ﬂlé’
Tngliifostnarudamiveilaveminanddlunandndiv

Table 2 Analysis of heavy metal content of high quality organic fertilizers obtained from all 3 experimental

formulas
Pb Cu Cr cd As Hg
Treatment
meg/kg
1 0.00 1.081+0.18%  1.643+0.50° 0.00 0.009+0.002° 0.00
2 0.00  0.473+0.08° 0.589+0.12° 0.00 0.031+0.01° 0.00
3 0.00  0.490+0.01° 0.576+0.19° 0.00 0.030+.002° 0.00
F-test nd 26.67** 10.91% nd 10.68% nd
CV (%) nd 35.53 63.64 nd 60.47 nd
Organic fertilizer standards <500 <500 <300 <5 <50 <2

Mean + standard deviation. Value with different letters within a column were significantly different by DMRT (P<0.05)
(F-test) at P<0.05

nsUszlivdunuingaulunisudndedunsd

nsUssudununsnanledunss aunu LLavuammwamawamm%ﬂaauww TudiuvaaiuyunIEnae
#sanyaA1vesingavluudazyia Imamlmwuammu‘mumﬂmisuumLummﬂmuwumﬂuawuaEJﬂuﬂﬂamw
suaqQwamiumﬁﬁmmmqmwmmLﬂumuwamaumﬁwmLmaqmumaaum Jwazdeadunuingivuassiauaneld
lu (Table 3) wagn1sUszanamsiununsnindedunidauninganianmaely fifdensnan 1,000 nn./Yu 8
Hamé}’unumsmamﬁ 2,110 U¥3e 2.11 vIn/Alansy (Table 4)

Table 3 Cost of various raw materials used to producing organic fertilizer

Raw material Weight (kg) Price Price per unit (baht/kg.)
(Baht)
Palm oil empty fruit bunches 1,000 600 0.6
Fermented Decanter 1,000 600 0.6
Fresh Decanter 1,000 400 0.4
Crab shell 1,000 3,000 3%
Microbial inoculum (bag) 1 10 10

* The value of crab shells is determined by agreeing on the trading value with villagers in the Ban Tha Klang community area,

Suksamran District, Ranong Province. The value of raw materials may change in each area.

sgalsimnulunisiansandununisndnvzdesddaddudiuvesanlddnedmsvussydueiae Suaanves

v
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uAdeluaseil nudyar1vesusTiusionvdwaliyad1dvineiinauninndl 3 whvesardunuingavu aely
MTIUWINT W30 Nsiasudonussgiueidsnisiinsiilsialudiuddyaiunil

Table 4 Estimating the cost of producing high quality organic fertilizer from fisheries and agricultural waste

materials to reduce the cost of agricultural production factors

Estimating the cost of producing organic fertilizers at a production capacity of 1000 kg./day

List Volume (kg) Value (baht/kg.) Value of raw materials (Baht)
Palm oil empty fruit 500 0.6 300
bunches

Fermented Decanter 200 0.6 120
Fresh Decanter 200 0.4 80
Crab shell 100 3 300
Microbial inoculum (bag) 10 10
Material transportation cost 500
Wage 50 baht/person/hour, 2 people/8 hours (baht) 800
Total production cost value (Baht/1,000kg) 2,110
Production cost value (baht/kg) 211

Fresh weight 1000 kg., weight remaining after fermentation 700 kg

NaNISNAFUAINYTINITIDNVDIUAANY
wamﬁmaauﬁhé’fﬂjﬁmiqaﬂmmmﬁmﬁﬁjﬁ’uﬁ’;a&haﬂ&J‘Mﬁﬂﬂ?fﬁ 3 sqmmimaadLﬁamwaaumidaaaawﬁ
anysalvesleniin seazduananisnadeuresusavyavnaetwandlily Table 5

Table 5 Relative germination percentage of seeds Relative root length and percentage germination index of

Chinese mustard seeds in fertilizer liquid extracts in all 3 experimental sets at 48 hours

Treatment Number of seeds Average root RSG RRG Gl
germination (%) length(mm.) (%) (%) (%)
1 97+1.00° 3.03+ 0.18°  98.98+0.41°  149.26+0.77°¢ 147.74+0.75°
2 98+0.96° 3.54+ 0.27%  100.00£0.10°  174.38+0.50° 174.38+0.90°
3 98+0.57° 335+ 0.10°  100.00+1.00*  165.02+1.00° 165.02+0.28°
control 98+0.57° 2.03+0.10°  100.00£1.00%  100.00+0.44° 100.00+0.39°
F-test 1.846 3.974%* 1.689 318.34** 447 37%*
CV (%) 2.75 17.93 1.76 1.53 1.35

Mean + standard deviation. Value with different letters within a column were significantly different by DMRT (P<0.05)
(F-test) at P<0.05

NNINAdeUNIsEeraateauysainienulufiviefivvesledunidimenisnnainanuiinisienveudn
iy Inan1sveaeuiuLaninnIed dlovwansnaasslumuiumain ssenduivsvesudn wuin fmegluyiesoy
98.98 - 100 wazdlAAruensnduivseglugaeiosaz 100 - 174.38 uarfladuinistonvesudniiy egluyiios
100 - 174.38 (Table 5 ) Fsilrrgsninnaminmsgiutonsinvesnsznsanuasuazannsal Afmualiinddvinig
sonvenudniiy lilasiiningesas 80 (Ministry of Agriculture and Cooperatives, 2005) TneAilduansdenistos
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a
a
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Composting Quality Council (2001) AN%uA71 ﬂwﬁﬂ‘ﬁ'ﬁms*&iaﬂaawaaugiaimaﬁm Gl unnnirdeway 90 Wietie
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