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ABSTRACT

In Thailand, there is a lot of shallot waste, goat dung and bone meal each year
while soils are low in organic matter and fertility. These waste products were used in this study to
increase soil organic matter and plant nutrients. This study consisted of 3 experiments which
aimed to: I) Study the nutrient compositions in shallot waste, goat dung, bone meal and rock
phosphate. II) Study the nutrient release from shallot waste, goat dung, bone meal and rock
phosphate. This experiment was arranged in a completely randomized design with 6 treatments:
incubated soil, incubated soil with shallot waste, incubated soil with goat dung, incubated soil
with rock phosphate, incubated soil with bone meal and incubated soil with shallot waste, goat
dung and bone meal. Ten grams of soil and 0.5 g of each material were mix and incubated. And
III) Study the compost obtained from shallot waste, goat dung, bone meal, rock phosphate and
LDD.1. This experiment was arranged in a completely randomized design with 5 treatments: 1)
fermented shallot waste, 2) fermented shallot waste with LDD.1, 3) fermented shallot waste with
goat dung and rock phosphate, 4) fermented shallot waste with goat dung and bone meal and
5) fermented shallot waste with goat dung, bone meal and LDD.1. Temperature, moisture, pH,
electrical conductivity, organic carbon, organic matter, nutrients, heavy metal and degree of
degradation in the compost were determined.

The results showed that shallot waste contained 1.28 and 4.70 % of total nitrogen
and potassium, respectively. Goat dung had the highest nitrogen (1.94 %) and magnesium (0.64
%), and 2.58 % (K,O) of potassium. The highest total phosphorus (34.51 % P,0;) and available
phosphorus (17.53 % P,0,) were found in bone meal, it also consisted 1.29 and 39.98 % of

nitrogen and calcium. Rock phosphate contained 39.98 % of calcium. A large amount of nitrogen



®)

was released by shallot waste and goat dung more than the others after being incubated with soil.
The nitrogen releasing decreased during the first 15 days and later increased. Most phosphorus
was released from bone meal and increased according to the time of incubation. Potassium and
magnesium was released from shallow waste and goat dung more than others. Furthermore, a lot
of calcium was released from bone meal. The potassium, calcium and magnesium were suddenly
released after being incubated with soil. In addition, all materials made high soil pH and
electrical conductivity.

After producing compost from these waste products, the qualities of compost
from fermented shallot waste with goat dung and bone meal, and fermented shallot waste with
goat dung, bone meal and LDD.1 were better than those of the other treatments.The temperature
in the compost became similar to the outside temperature within 70 days but other treatments took
longer time. Carbon and nitrogen ratios of these 2 treatments decreased below 20:1 after 45 days
of composting. Moreover, they contained more macronutrients and micronutrient than other
treatments and the properties were reached the compost standard set by Department Agriculture,
except pH which was higher. The degree of completed decomposition of compost was more than
80 % and heavy metal less than standard. The consuming time for turning into compost and
qualities of the composts derived from shallot waste with goat dung, bone meal and LDD.1 and
shallot waste with goat dung and bone meal were not significant. Therefore, making compost
from shallot waste could be conducted by mixing 500 kg of shallot waste, 100 kg of goat dung
and 10 kg of bone meal, and allowing 45 days for decomposition under 50-70 % of moisture

content.
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1nde (NaCl) (% Tagiinmiin)

o a 2 S o
A5IAvUIA 5 Haawasyu ) % Tﬂaumuﬂ)

A13NY (WN./NN.)
uaalion (Un./nn.)
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mf#’; wn./nn.)

1lson (un./nn.)

TiAv 12.5x 125
Tsithu 30
Yyidint 20
5.5-8.5

T3isAn 20:1

TaitAu 10

lairleenin 1.0
liidlesni 0.5
lidlesni 0.5
11NN 80
Taipu 1
Taiu 2
laifiu 50
TaiAu s
i 300
13itPu 500
13itPu 500

TaiAu 2

lifu12.5x12.5
Taipiu 30
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NW1: PTNINIMTNBAT (2551); ATUNAUINAY (2554)
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n3AsaWI3n (Sulphuric acid: H,SO,)
n3A913 o las@n (Salicylic acid: C,H,0HCOOH)
n3a lun3n (Nitric acid: HNO,)

NIAVDITN (Boric acid: H,BO,)

NSANBIAAD3N (Perchloric acid: HCIO,)
NIADLHAR (Acetic acid: CH,COOH)
nsalalasnaesn (Hydrochloric acid: HCI)
TiReunanlse (Sodium chloride: NaCl)

Tan@Aouaa lestaa (Sodium salicylate: NaC.H,0,)

2.10 Tasden'lansonlad (Sodium hydroxide: NaOH)

23

2.11 laTsden laTasnurlealalalaiasa (Disodium hydrogen phosphate dehydrate:

2.12 TnunaFou'lalnsma (Potassium dicromate: K,Cr,0.)

Na,HPO,+4H,0)
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osTauonTuiondamaansilansa (Ferrous ammonium sulfate hexahydrate
:Fe(NH,),(SO,),*6H,0)

o T50uBUAAMBS (Ferroin indicator)

A INauIRnTen (Catalyst mixture)
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drsazarenaigIu Iasilen (Standard chromium: 100 pg L)
miazmﬂmmgmmﬁ’a (Standard lead: 10 mg L")

0170 YNINTTIUNDAULAN(Standard  copper: 100 mg L_l)
m‘iazmﬂmmgmﬂiw (Standard mercury: 10 mg L_l)
1302210019351 TNuNd1Fen (Standard potassium: 1,000 mg L)
drsazareuaig uWodWosa (Standard phosphorus: 1,000 mg L)
m‘iazmﬂmmgmummﬁ’d(Standard manganese: 100 mg L_])
1502210019351 AN A(Standard zinc: 100 mg L)

71308 NPVINTIIUA1THY (Standard arsenic: 10 mg L'l)
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w1 1¥nuTeu (Hot plate)
4 a 4
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inseenan lulasou (Nitrogen distillation apparatus)
IATDIFINNVALIDIA 2 AN UIAT 4 @KU
A o 3 S
insoiannutunsaluais (pH meter)
w3esiaanmmsri i (BC meter)
4 Aaa a a 4 $
insedabaalnIng I Tnliwes (Visible Spectrophotometer) #¥® Thermo

Scientific q'u Genesy 20
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38 inseseaoudnuouseuduanTnTWIndines (Atomic Absorption
Spectrophotometer)?;‘lfsi}a Thermo Scientific ﬁq U ICE 3500

39 inSesdudnivasmianaranidiaduanInsiines (nductivily Coupled
Plasma Emission Spectrometer)

3.10 1o luTasm (Microwave oven)
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Total N f1ga-gaa 0.86-1.95 1.58-2.37 0.84-1.70 0.03-0.05

(%) 1nfb (S.D.) 1.28 (3.10) 1.94 (2.46) 1.29 (2.65) 0.04 (0.78)
Total P f1ea-qaa 0.15-0.46 0.74-1.32 32.57-38.25 4.03-4.41
(% P,0,) 1nfb (S.D.) 0.26 (0.10) 1.00 (0.19) 34.51 (1.88) 4.29(0.11)
Avail.P f1ea-qaa - - 15.09-18.98 0.67-1.12
(%P0, 1n%e (S.D.) - - 17.53 (1.87) 0.87 (0.16)
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Total Ca f1ga-gaa 2.91-3.78 1.41-2.21 27.71-39.88 38.14-41.89
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(mg/kg) 1nfo (S.D.) 7(3) 28 (20) 4(1) 98(3)
Total Zn faa-gage 14-96 81-111 106-139 478-599
(mg/kg) 1nfb (S.D.) 35 (28) 92 (8) 124 (12) 554 (34)
Total Mn f1ea-qaa 36.6-111.3 89.2-142.3 0.5-1.0 264-294
(mg/kg) 1nf8 (S.D.) 76.1 (26.48) 105.2 (14.98) 0.6 (0.41) 279 (9)
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93.96, 517.3 Az 287.2 HaanTUABN 1anTy MUY IIBHONLAIUIKAN NOILAY FINST LAy
LT 10U 1,968, 16.1, 35.5 1ag 135.2 Hadniuden lansu awday yauns I 1,61 2,
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Total N (%) 1.15 2.1) 2.10(1.5) 1.17 2.5) 0.05 (0.5)
C/N ratio 30.95 (8) 15.80 (3) 2(1.2) 21.6 (5.4)
Total P (% P,0,) 0.37 (0.1) 1.21(0.1) 3544 (2.2) 5.10(0.25)
Total K (% K,0) 4.12 (0.8) 2.33(0.6) 0.1(0.1) 0.08 (0.01)
Total Ca (%) 2.63(0.5) 1.70 (0.2) 36.85(5.3) 38.10(3.39
Total Mg (%) 0.20 (5.2) 0.96 (0.2) 0.58 (0.04) 0.11 (0.01)
Total Fe (mg/kg) 1,968 (250) 1,612 (90) 146 (25) 13,240 (156)
Total Cu (mg/kg) 16.1 (2) 30.8 (18) 2.9(0.7) 93.96 (5)
Total Zn (mg/kg) 355(11) 51.8(8) 66.6 (14) 517.3 (45)
Total Mn (mg/kg) 1,352(20.5)  227.3 (54.3) 0.5 (0.24) 2872 (9)
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