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ABSTRACT

The objective of this study was to find out how to manage and use farm waste as an
organic fertilizer by investigating both chemical and physical properties of organic materials
including the appropriate method of producing compost. Furthermore, this research also included
the study of the efficiency of compost fertilizer on the growth and yield of Chinese kale (Brassica
oleracea var. alboglabra).

Results of the study on chemical and physical properties of organic fertilizer revealed
that fermented fertilizer formula 2 (soybean refuse + crop residues + manure at 200:100:100 kg),
gave a more thorough and quicker process than other methods. As for liquid fertilizer, it was
shown that highest nitrogen (0.86%) and calcium (1.93%) were found in organic fish fertilizer
while highest phosphorus (0.51%) and potassium (1.11%) were found in chicken manure fertilizer
and highest magnesium (0.23%} were found in fermented blood.

The study on the efficiency of compost together with liquid organic fertilizer was
conducted using 12 treatments. Results showed that Treatment 7 consisting of fermented fertilizer
formula 3 (straw + crop residues + cow dung + rock phosphate + rice hull ash at
200:100:100:0.5:25 kg ratio) together with fermented fish fertilizer, gave the highest height and
width of Chinese kale (23.32 and 22.35 cm, respectively). Treatment 1 (straw + crop residues +
cow dung at 200:100:100 kg ratio) and fermented fish fertilizer produced the highest weight
before pruning (62.90 g/plant). Meanwhile, Treatment 10 which consisted of fermented fertilizer
formula 4 (soybean refuse + crop residues + cow dung + rock phosphate + rice hull ash at
200:100:100:0.5:25 kg ratio) and fermented fish liquid, gave the highest total weight after pruning
at 31.95 g/plant. The use of fermented fertilizer formula 3 (straw + crop residues + cow dung +

rock phosphate + rice hull ash at 200:100:100:0.5:25 kg ratio), gave the maximum height and



(4)

foliage width at 21.8% and 21.67 cm, respectively., However, fermented fertilizer formula 4
{soybean refuse + crop residues + cow dung + rock phosphate + rice hull ash at
200:100:100:0.5:25 kg. ratio), gave the highest total weight before and after pruning at 50.60 and
27.82 g/plant, respectively.

By using liquid fertilizer, it was found that organic fertilizer from fermented fish gave
maximum height and foliage width (21.73 and 20.51 cm, respectively) and highest weight before

and after pruning (50.64 and 26.28 g/plant, respectively).
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pamaiAvesiluiinv

Taoia luffednmitlunseda § pH oglutie 3.5- 5.6 (MsWiwnsinyas, 2544)

Bowui sy pH voahadasnmldiiunaisin U 19y Taons@uiuremia
Julalalus Juviondonszgniusiivlastiiunils Tusas s - 10 anhaadanm 100
fas udomauiafadinmm 30 - 50 wa A 20 Aas EniFSoEeREIMs YRS VAT 5,
2544) ﬁwﬂﬂﬂﬁmgﬂwﬁwgwi 3 - 79 mS/em (NIUAUFSUMSIONAT, 2544) BuwToTagh
azawaeﬂmfmﬁ’ﬂ%amwmﬂ vonwes a1 waluasinodlugag 0.02 — 2.34% uazoglugil
YDINTAFINN T 94%  92%  86% uar 33% ﬂlaqﬂnmmﬁuw‘ﬁ'fﬁmqﬁwm
(NOANHATIAK, 2545) 1 C : N ratio mml{mﬁﬂ%amwagiwdm 0.5 - 70 : 1 (MTWAKINT

]
a oo

9 F
PHAT, 2544) ANaIR e uha iR e Ia1e 9 Auagiua1 C : N ratio vasTngAuitiun

q

o

@ 2 . ' o ' qy a o 2 =] [
win Tagazlial C : N ratio g9N791 25 110 C o N 91 E]ﬁ]‘ﬂﬂﬁ!.ﬂﬂﬂﬂumMH“U'ENﬂWf]lsULHW
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YPUNKATNT 83 A3 (NounyaAsAl, 2545) Tum319 1 0195 109U¥0IYNAT LAz 91y
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fnwnl (2546) wudnhadadanuilslumsnaadn 3 ges Faesmilsenovdedl gash 1 14

wndn - onen dma ludesidiu 4: 1: 1 gash 2 Tmdn : fonen ; v ludasidu
1 ¥

4:2:1 gash 3 eedn : doaon : dhma Tudasiaau 4022 Tavldamiln 40 fu 3

o

YSinuduniding P K uaz Ca uanasiusiiainiodng Tnogain 1 uay 2 § % sunedag

q

P K uaz Ca @1n1ga3h 3 daugasi 1 Mg dnigesh 2 uag 3

5191 nanadsuungoms ez ludlsianm

USinadiny

5100 1HISY

JaFamuorniis

HoFrmmandad

TuTasou (%)

¥
Woavosanavue (%)

0.03 - 191
J3iwa) — 1.06 (WD 53%)

024261
Tadwa — 1.3 (W 88%)

TR @SN (%) 0.05- 2.0 034239
uARs Y (%) 0.043 - 1.19 0.13 - 1.98
LTI (%) 0.0095 — 0.35 0.033 - 0.22
Auz i (%) Taiwu - 0.54 (W1 91%) 0.0017 - 0.42
AN (mg kg iiwas - 850 (W 89%) 35— 3870
nysile (mgkg Taiwas - 150 (W 58%) 5220
danzd (mgkg ') 2-58 6~ 55

N89uA (mgkg )

Ti58u (mg ke

il — 100 (30 56%)
Taiwy - 166 (W 82%)

Taiwy = 13 (W 62%)

Taiwa — 40 (W1 82%)

Tuduavy (mgkeg ) 30 (W 1 #29619) laiwy
ADATU (%) Tawn — 1.14 (W1 40%) 0.037 - 0.98
Tasidny (%) 0.01-0.13 0.03 - 0.32

A11: NOUNYATIAL (2545)

o 1 o a ar 9 1
Twuaamiun uazane  (2545) wuhiileinmindesindnuozeald iy

yrazne nddn AAnee TTine 1AA 0.5 pgmi”, Ga, 1827ugml”,  Zeatin 1138 pgml’
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W@xKinetin 8.16 pe.ml’ danindunm 17 uarnnseauvesnsy3mnnmanuas (2544)
asonuUTmmees luuiy 3 nguluils®rniw A ngu Auxin (Indole acetic acid: IAA) W
TufleFanmoniisazdnd uawuludSimates falusisdadiosnnournsansania
1889237 ugml’ NG Gibberellins (Gibberellic acid : GA,) a5y TuijoFnmainiians
wiialuifiua 18-140 pgml’ liwy GA, TuffeFammainlainazngy Cytokinins WU Zeatin
JuilsFaamonirunsiiedalulSnaden 1 - 20 e’ vazwulufloirinwnndar #
ehiruenin 2-4 pgm!’ WU kinetin Tuffsfnwoiniyuiaia lullSue 1-14 peml” w4
Tiwuluijoganmontan uaﬂmﬂﬁﬁawuﬂ?mmﬂi%zﬁiuiuﬂa%amw Teun
nsanoaihsan v3 Tollu F3u nrangardia Tusau Tnadu exarilu Fafu 1ndu w'inleiiu
ToTa-Aadu TnTsFu Aiaozarfiu Fodau ladu 01598u uazniyTanly

gmfulfinaees Tuufrludlofnmildnalivin 3 gus 188 JoFammon

Fuilzsa (ges 1) ndderuzazna+ilnnes (ges 2) neudl@+as (gas 3) uaz da1@as 4)
wuhSinmend TnuRyluhadadanm qmﬁ L Bged Auxin 0.26pg.ml’  Zeatin
706pg.ml’  Kinetin 13.34 pgml' 1182 Gibberellins 2075 pg.ml’ qm'ﬁ 2 WU Auxin 0.27
pe.ml” Zeatin 358 ugml”  Kinetin 7.70 pgml” 18 Gibberellins 28.93 pg.ml” gas? 3 Wy
Auxin 0.8 pgml’ Zeatin 13.32 pgml’ Kinetin 1.82 pgml’ 18z liwy Gibberellins
’q‘%'ﬁ“ﬁ 4 Wi Auxin 0.04 pgml’ Zeatin 3.66 pgml”  TUWU Kinetin 1182 Gibberellins 4
pemalifiudt JedanmitIfunlamiowuees Tuuivegtosnhlumaly nasfly @d,
2544)

¥

wennniliimsiangesilsznevveaffoiimwninauduloveunsasnsdnia
goun  Taodninidonasiannmsniamssssund  asuAminsineas 913 lauonms
woumsvesdinIsouasannmanauasivad 5 (2545) wuh e mrilamp nsiloaiu
Hiinfagfiadandnoindanianasy Wanueumenoa Timdn awier ezledney o
wilvnauas amieta wesiadeddy wie wal Hasilszneumee’lUi Limonene,
linalool oxide, Citronellol, Benzene methanol, Benzene ethanol, Benzoic acid, 1, 2-benzene diol,
2, 6-dimethoxy phenol, 3, 4-dimethoxy phencl, Hexadecanoic acid, Ethyl cster, Ethyl linoleate
Uiz Octadecatricnoic acid Ua Methyl ester dsudloFanimgasoes TuulvdandaTanldly
Titaies mnthaa goudldaminn mﬂaﬁw?@ﬁmmﬂ"ﬁfﬂa WU Benzoic acid, Benzene

methanol, 1, 2-benzenen diol, 2, 6-Dimethoxy phenol, Hexadecanoic acid, ethyl ester, 3,

4-Dimethoxy phenol Octadecanioc acid gATaeT Iwuna ldgnisamsesyidu Tadawdnan
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v ¥y o . v & ag g
NAIHUIINEN Wnnoaunin HERZNAEN NINUINIR W?IL“?J”E]’EJLEJM 8$11 WU Benzene methanol,

4-Methyl phenol, 2, 6-Dimethoxy phenol, 3, 4-Dimethoxy phenol, Hexadecanoic acid, Ethy] ester
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U 7.7x107 mraa/aa, 199U 1 @eWug $uau 100 wed/wa. uazinIinutes

o i
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INTIONUYBIGINUS UazAz (2545) wud Mz lihasedinmentaazeiu

2 = ] o 1 ok ' g & @ et
Ausuunsie Tanuiunsada weziianugavauysoidr T ld pH vosdunlasuniag

" 141 ¥ o o 1A s P L, o il
wndn uaduua Tl IidSasigonns P uay K Tudwdiniv gozvivld CEC 1Wndy

y:‘ o el o ¥ B A & =+ =0 ¥ 1 Vo o
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HANDULNUIINATS M a Aadin1w

8 1 W ¥
PINMIANEINART RV NN AR TN WRRA U AU uaslada%n 1w
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gasmsi 3 wide Taomsuvduildibadedinmuaazaiia seldgomgiives wediad
] ¥
(2545) wuhRszeznaMstuAu 1 deu shadadanmynsdai liaugedunsios pH

T a ¥
WAy dadeianwugeImIM Bioking MlRAuran19A AU Alluvial poorly drained il

WSnaeiiunidlulaswuiivgediuadaivodagy (10pgml’ soil) waziild@uivenyiia

]

=t

=l o =; d? -1 a o £y =t d' dl. ) 1
Tl mmoadesmudn 19 meke' FmduiSina lwimaouimus ouanudouldnoh

{oFanmgasnisd Bioking i lddunsauadia T uta Tnime@ouiuiiu 64 mgkg uag

S

n:p = bl P} a ¥ - o [ oy o = o
forlafleivin g ilSna Twmadomauin 21 mgkg' dmivauianuiimmwueduy

1A = o | 1 = . . = i = d:?v
tnaghlimwzdugedunswiinisaeuauesedela®sd Bioking fuFanmaindaiu

¥
oo A ]

¥
Mz 3 wile Mldluradinmuoafuni dimudu 68.98 — 1515 ppC.g’ soil Lag
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10.72 - 23.94 pgN.g” soil dmiuAugiunidnosamowaglaaluamwiiiooadiouludu

9
¥

LY . . o Pt 1y Py = o [ = .
YATUNT Bio-king ¥ IMNUTinauidutiu 34 rad/niudiu uazTufy Alluvial poorly drained
4 o« o Yot e L ¢ w oa & 0 oa A
Hagrnmonani IAIUS endudy 17 madnivdu waziotvdudluszeziim 2 fou

* . . = a o e Pl P cg’ '
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o a A P ) + = i, = =
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= P A e A & = e oA
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e 2= = s = o da A S
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Wuilewamm 3 12du Ao 0.2%, 0.5% uay 1.0 % wudileanwliTradensiuiiyeg
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Msnan uazdedSuamwInsaaedudty (Ui uay syasd, 2544)
=4 a =S de
WwiatamnwuegiunIdau

= = oy =] ar 1 dy pri ES a
waFinmaeagaunidau Hudnidtmndfounlasvedunamsiimsinees
(Doran, 1987) 91N1091UUBT Fraser ef al. (1988) 12aF10 WA vaunagaunidluduiing

1 A = =
AT UINLAZ AN IWYBINIT DY anuihalsy Tenivassigormsoimaudis

¥
Hsa A

1 ¥
funioiaguagmsuwinszaigvessin AshauliUSnagaunsdmvuaduui ddesins
1 - iy 2 o = 9 A
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< 3 o A da e 1 ) £ 1 Yy 8 o
WUTN  uasduns idudsradaasumsnszvvessinirdwa liirge lds e mis iy
U5z Tomi1A3ial52@nTn 1w (Ingham er al, 1985 cited in Bardgett and Chan, 1999) 23a%3A W
vosAumoItoaruAensTuveegaunsd  mssivtunioiagludurionsydulnonssuves
pauni dawfntusnauazionsssuaiuni daulinadensad ungoimsialudu  wen

@
nntldalinadeauilanianen maosAndls (Stevenson and Elliot, 1989) MIsHyuAsusIY
annsiyluszuvilnmivaiudulSinavestunisiagiozavegludu uazinadinmaes
a NI as u ar 1 = = &y o ¥
auniddudanuduiusiunsruaumnddounlasanmdunioiagludu uazdld 5

- = e = { o
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o < 8o Y- qy = r = =
1982)  @4tiu damnsalddudeiies  Senszuiumstosaaesunidlulasou
(mincraiization)cluﬁu (Hassink ef al., 1993 cited in Puri and Ashman, 1998)
= . e ¥ = a = e e
9INMSANYT Gunapala 1Az Scow (1998) T3 lAnfSuuMoufangsuuegaunidan
o A a w o =] @ =) S S
nnauiiinmneasueuipiudlsfuainazmand  sazmsiimunyasuugund
Ve A o a o o o
(organic farming) W11 AUAF umsiuasasuuudunsdluratinmasvounas lulnsou
= 1=y 1 oy P oa A 3 o
YosgaunIdaunazanuannsalumsgesaaedunid I lasnunannauilsiimsinyns
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TuTnsiou Woavosw Twunadey
HiAp iy
(%N) (%P,0,) (%K,0)
mnih 6.92 2.96 1.45
A ARy 4.69 2.28 145
nazgnii 3.40 27.14 0.04
Ty 2.10 0.09 0.04
LT UIA 3.30 0.57 1.23
ARG RS 2.06 0.17 1.03
nyzauiny 3.70 0.24 1.88
AAOLGY 0.62 0.99 0.46
aanies 2.71 0.56 247
S 2.05 0.22 3.20
Fed1Tnm 1.71 0.25 1.53
dutnIne 0.71 0.11 138
autiudienas R 3 0.42 1.23
ya ™ 1.10 0.40 1.60
ANy 0.97 0.60 1.66
uagNs 130 2.40 .00
yaln 242 6.29 2.11
yaile 1.02 1.84 0.52
yan1n 1 1.54 14.28 0.60
Tugm 2.10 0.09 0.40
oifios 1.98 0.30 241
Honiinriedn 1.34 0.53 0.97
ANAA2T 1.55 0.46 0.49
vhad 1.78 0.25 1.53

i d13 uay g, 2541
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Myxococcus fulvus

Polyangium sp.

Pseudomonas sp.
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