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Prattana Ploddee 2009: Chemical and Physical Properties Changes of Sugarcane Filter Cake During
Decomposition and Their Effects on the Quality of Organic Fertilizer Pellets. Master of Science (Soil
Science), Major Field: Soil Science, Department of Soil Science. Thesis Advisor: Associate Professor

Thongchai Mala, Ph.D. 76 pages.

Chemical and physical properties changes of sugarcane filter cake during decomposition and their
effects on the quality of organic fertilizer pellets consisted 2 experiments. Experiment 1, changes of chemical
and physical properties of organic fertilizer was organized as completely randomized design with 3 replications.
Six treatments of various mixtures of filter cake were 1) filter cake (FC), 2) filter cake + calcium sulfate
(FC+CS), 3) filter cake + urea (FC+U), 4) filter cake + ammonium sulfate (FC+AS), 5) filter cake + urea +
ammonium sulfate (FC+U+AS) and 6) filter cake + urea + ammonium sulfate + calcium sulfate
(FC+U+AS+CS). The result revealed that treatments FC+U+AS+CS and FC+U+AS decomposed completely
within 6 weeks and the chemical and physical properties of organic fertilizer showed had the highest quality.
The temperature of the compost pile of both treatments were the same as ambient atmosphere while, the C/N
ratio (< 20:1), the pH and electrical conductivity was in the standard range of organic fertilizer. The application
of urea and ammonium sulfate enhanced the decomposition of the filter cake, but, the nitrogen loss from urea
treated material was higher than that of ammonium sulfate application one. For experiment 2, the study on the
quality of pellet organic fertilizer production from sugarcane filter cake with various added mixtures was
arranged into 5x6 factorial in completely randomized design with 3 replications. Factor 1 was decomposition
intervals times (0, 2, 4, 6 and 8 weeks). Factor 2 was various mixtures of compost previously assigned in
experiment one. Every treatment, with binder, was granulated in a pan-granulator. The result revealed that
application of urea and ammonium sulfate enhanced chemical properties of organic fertilizer pellets. Calcium
sulfate application decreased time of granulation and increased pellets strength. Material FC+U+AS+CS
showed dominant chemical properties of organic fertilizer pellets than others. The sugarcane filter cake
decomposed within 6 weeks while, the granulation period, pellet dissolving, strength and bulk density acquired
the highest quality. The nutrient content, the C:N ratio, pH and electrical conductivity were in the standard

range of organic fertilizer.

Student’s signature Thesis Advisor’s signature
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7.1 pH meter (420A model)
7.2 Electrical conductivity meter (4010 model)
7.3 Micro-Kjeldahl distillation apparatus (Gerhard: VAP20 model)
7.4 Digestion apparatus (Gerhard: Ger 704000 model)
7.5 Atomic absorption spectrophotometer (SpectrAA 229FS)
7.6 19309%41 3 A

7.7 0 (WTB Binder: EED 240 model)
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ATUNITNADD

FC CS U AS
1.FC 500 - - -
2. FC+CS 500 10 - -
3.FC+U 500 - 6.55 -
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5. FC+U+AS 500 - 3.27 7.12
6. FC+U+AS+CS 500 10 3.27 7.12
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1.2.1.2 ’JﬂﬂWﬂ’HﬂJ!ﬂﬂJ"UfJ\‘lﬂWﬂW$ﬂ®u€J}fJEJ Iﬂﬁli%ﬁ)@l‘iWﬁ’Juﬁ’JﬂﬂNﬂWﬂ
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1A504 electrical conductivity meter (FTUNNUNIATIIUNAANUNYATINNTTN, 2548)

12.13  Usuadunieiag (organic  matter) ¥0ININAZNOUD DY 1973

a

gravimetric loss on ignition 1A80UA0619NINAZNEUBDETU muffle furnace NQMNQYN 105

QU

)]

v 9
peruwariod Juszozedatios 16 %2 Tue miumAled19nInAzNoUdogUHll 550

U

parsalFed 15 uszezinal 5 92104 (Horwitz, 2000)

a J a -4
1.2.14 USuamsvoudunso (organic carbon) %@Qﬂ?ﬂﬁ%ﬂ@ﬂgﬂﬂ qITD

o Y o dy v AJd o
ﬂ”ll!')il!ulﬂﬁnﬂq@]ﬁ AU (NAUY LAZINITNY, 2542)

v a av uUNIBING (%)
MSUVIUDUNTY (%) = —————————
2

] 1 4 1 o
1.2.1.5 ﬁﬂmumiuaum”lﬂmmu (C:N ratio) ﬂl@iﬂ?ﬂ@]%ﬂ@uéjﬂﬂﬂ1u’3m

(% 1 1 4 a ~ J a 3
NAATIUISHINANITUDUDUNTY uazﬂimmhluimmumwmiumﬂmﬂau%a

4
12.1.6  Usualulasounanun (otal  nitrogen) UYBININAZNDUDOY
§9UA10619NINAZNDUDDIAY digestion mixture H91/52NOUAIE H,SO,: Na,SO,: Se 1lu
Y [ o [ 1 a 4 a Y an o‘/
oa31du 100:10:1  shasazateaiee1a ldinsgdmlsualulasnudieitmsnau

(Werld 1aza9sny, 2542)

Y
1.2.1.7 USnaneanlesananua (total phosphours) ¥84NIAAZNOUD DY HoY
A19819NINALNBUBBEAE digestion mixture H91/52NOVAE H,SO,: Na,SO,: Se ludasiau
100:10:1 thasazaiealedie I §asernua1sazais ammonium  molybdate 118
. Y a gy = A 1Y Y Y
ammonium metavanadate 1515z nouFaFeudivassla Jannududvesaisazareaie

A . = A o A v @
IAT0Y spectronic 21 NANNYIINAU 440 W TuAg (NAUY LAZIITNY, 2542)

Y
12.1.8  Usuna TnunaFeuianua (total potassium) V8INNAZNOUBDY

' Y ' Y 9 . . . : Y
YoUNIDYWNINASNOUDBYAIY digestion mixture Fa1lsenouaie H,SO,: Na,SO,: Se Tu



22

051821 100:10:1 e sazaredi0619 1l Taanududuves TnunmFsudreinT 09 atomic

% 4 [
absorption spectrophotometer (ViAHE L1AZIITNY, 2542)

Y
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1.2.2 ﬂWiLﬁU%JﬂlluﬂﬂWﬂﬁuWN

1.2.2.1 gangilunesijenin Jagangiinn 2 U aasaszozIaINIngn

U

a o

o a o A a 1
Iﬂﬂi%&‘ﬂﬂiiuﬂm@ﬁ 'Jﬂ‘ﬂ'i%ﬂ%ﬂ'ﬂllﬁﬂ%WﬂW'Jﬂ@Q 20 LYUALNAT NBIAY 3 AU Uszanm 15
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1222 vwaveddagaunidlunei]evin nudiedraninneijeninnes
1 @ + @ o w ' Y Y 9 o
az 6 a9 azlszuna 2.5 an. Tusgramsnaunesijenidn ihdtedanagnindr lddinu
Y o £ Y 9 zﬂy QSJ} 1 [ £~
udnh lmaldudeanuaulszmnm 10 % MniuseuiuazINTIFITYUIA 2.0, 1.0 18 0.5
A I Yo A = =
vy 117 1a7ag 4 v1na Ao >2.0,<2.0 §9> 1.0, < 1.0 D3> 0.5 1Az < 0.5 W,
1.2.3 puanianuniinazmMennueInInazneudoeszniamsgosdals laun
[ | | 1 @ a
1.2.3.1 Yamanuilunsailuas (pH) vosdlondn awasmslude 1.2.1.1

[V <3 + o ag 9y
1.2.3.2 ’Jﬂﬂ1ﬂ’311llﬂllﬂl’é]xi‘]!ﬂﬂllﬂ munmﬂma 1.2.1.2

a a @ . @ a 9
1233 USnudunieing (organic matter) voijonin muIsnmslude

1.2.1.3
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a J a S J o o
1.2.3.4 Usmnamsveudunso (organic carbon) ﬂl@ﬂﬂ&l‘l’ﬂlﬂ FIWITOATUIU

9 an 9
lanngas awatmsaludo 1.2.1.4

[} 1 J 1 . =+ % Aad
1.2.3.5 ﬁﬂmumsuaum"luimmu (C:N ratio) "U’EN‘]J‘fJﬁiJﬂ AT 1

19 1.2.1.5
a QaJJ + % Aag 9
1.2.3.6 Y5 TuTasiousianug (total nitrogen) ¥oaijoniin amasns lude
1.2.1.6
123.7 dsmumsgapdelulasiou (nirogen loss) V9ININAZNOUDDY
o Y v dy
A laaail

N loss (%) = —NI-N2 x 100

N1
a :ll ! +| o/
N, = U5 luTasnunamuanoumsnesifeniin
a QSJI 1 + L%
N, = U5 luTasnunaualuszrinamsneijondn

1.2.3.8 oavlesaiiilualse Tomd (available phosphorus) arfadaeeaifemiin

aaa Y]

Y
A291191 Bray 11 11@1302019620619 11/%11ATe10Da5a2a10 ammonium molybdate 1182
Y

ascorbic acid 14  asdszaeudidouminiula Saanududvosasazarealniod

. A A v A d [ 4
Spectronic 21 NANNYIINAU 880 W Tuuas (NAUY LIASINTNY, 2542)

[ 9
1.23.9 TnunmFouiaza1eiit (soluble potassium) dnadioe19ijensindle
9 v 9

nau miuiesazaredleda ldaanududuvos TnunaFeudioiniod  Atomic

@ 4 o d
absorption spectrophotometer (MAHY 1azITNY, 2542)

Y
123.10 AW FuTae35M50 DAY (oven-dried method) Vouijeniin a1

mslude 1.2.1.9
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1.2.3.11 Ysmavuaiag seuileninnasannisifovdnauuieaiin Taogy
(% 1 a [} 1 1 d‘ I Yo = =<
A19619 1 Alansu souruazunsune 19 diagauia > 2.0, < 2.0 89> 1.0,< 1.099> 0.5
v 2 [ [l
uaz < 0.5 wu. Fuhminiaghsouruazingsvaawqudni s waienlsmauea
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ANTAMUANLAL T CRBIGEREAY
pH 3:50 7.70
C:N ratio 45.00
EC 1:10 (dSm") 0.56
OM (%) 83.00
total N (%) 1.20
total P (%) 0.96
total K (%) 0.59
Cu (mg kg_l) 1.91
Zn (mg kg_l) 51.74
Mn (mg kg ) 257.47
Fe (mgkg) 803.48
moisture (%) 73.85

M3WUINA 2 qangiinesileviiinilszeznaimsniinuanaany (esriwaiFo)

FEYLINING FC+U
Y . FC FC+CS FC+U FC+AS FC+ U+AS
nun () +AS+CS
0 35.50 37.00 38.00 37.75 37.00 38.67
2 48.00 52.75 49.50 52.75 50.75 54.25
4 57.25 60.00 60.25 60.50 62.00 62.00
6 56.50 59.50 57.00 58.75 60.75 59.75
8 63.25 62.25 61.50 62.00 64.50 61.50
10 61.75 63.25 62.50 64.25 63.75 62.75
12 61.75 ab 58.50b 61.00 ab 64.75 a 63.50 a 62.00 ab
14 60.50 b 58.00 ¢ 61.00 ab 65.25a 63.50 a 62.00 a
16 61.75 be 60.75 ¢ 62.25b 64.25a 65.25a 62.25b
18 63.83b 64.75 a 61.75 ¢ 64.83 a 65.83 a 61.58 ¢
20 63.67b 63.33b 61.75 be 64.00 a 62.00 b 59.92 ¢
22 56.92b 58.83 ab 59.00 a 5933 a 5542 ¢ 5525¢




MSWUINN 2 (710)

FEYLINING FC+U
Y . FC FC+CS FC+U FC+AS FC+ U+AS
nun () +AS+CS
24 63.42 63.58 62.50 64.42 64.75 65.58
26 64.25 64.00 63.67 64.92 65.25 65.83
28 48.25a 4733 a 40.00 ¢ 48.67 a 46.58b 4142 ¢
30 42.17b 41.25b 39.00 ¢ 48.58 a 4433 Db 39.25¢
32 43.58 43.83 42.75 45.67 42.42 40.08
34 44.08 ab 43.92b 46.33 a 42.75b 40.50 ¢ 40.00 ¢
36 4375a 42.75 a 44.08 a 3942 b 38.08 b 36.25b
38 43.00 a 40.83 ab 43.75 a 39.25b 37.25¢ 3542 ¢
40 47.50 a 43.92 ab 43.00 ab 39.33 ¢ 3725¢ 3483 ¢
42 47.92 a 4692 a 43.67b 38.00 ¢ 36.42 ¢ 3492 ¢
44 43.25a 44.58 a 41.92 ab 3525¢ 3442 ¢ 33.08 ¢
46 40.42 a 42.67 a 36.75b 33.25¢ 34.08 ¢ 3342 ¢
48 40.75 a 42.75a 34920 34.08 b 34.08 b 33.17b
50 41.08 a 43.08 a 35.25b 33.33b 33.75b 32.83b
52 3933 a 3992 a 34330 33.75b 32.75b 32.00b
54 39.67 a 4042 a 32.92b 32.58b 32.75b 31.58b
56 37.17 a 38.50 a 3142b 31.17b 31.75b 30.25b
F-test * * * * * *
CV (%) 23.67 21.74 17.77 21.73 18.57 19.65

WINEIHA * MUIED LaNANAUN AN TzAUANIMFOIY 95 %

[

AnasNauaeonE AU LAz A NULANA A UADANT LA

ANUFONY 95 % 1a8IS DMRT
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d’ a o a S J 1 + o Ao o 1 Y
ATTNNUINN 3 ﬂianmaaaaumﬂmummm °lu1jmeJmnmzstnmmimemmNﬂu

. vwnadeg FC+U FC+U
dlavi FC FC+CS FC+U FC+AS

(1) +AS +AS+CS

>2 66.11 63.30 59.30 59.70 61.10 57.00

1-2 14.00 12.78 16.67 15.56 12.33 13.48

’ 0.5-1 12.11 13.56 13.00 16.00 14.56 15.10

<0.5 7.78 11.11 11.11 8.89 12.22 14.44

>2 64.56 57.71 55.56 55.56 57.71 51.60

1-2 12.78 13.11 14.89 16.67 15.44 17.18

’ 0.5-1 13.67 16.36 16.45 16.67 16.44 17.97

<05 9.00 12.89 13.11 12.33 11.40 13.33

>2 60.00 55.56 54.33 52.22 58.89 48.89

1-2 13.33 13.33 14.44 13.33 13.11 13.33

* 0.5-1 13.33 18.89 15.56 16.67 1633 20

<05 13.33 13.31 15.32 17.78 12.56 17.78

>2 60.00 50.00 50.00 42.48 47.78 45.00

1-2 13.56 15.00 15.00 14.78 12.22 16.11

° 0.5-1 13.67 1833 17.78 19.87 18.89 22.78

<05 13.00 16.67 17.22 23.00 21.11 17.78

>2 52.22 49.40 48.50 41.67 43.89 38.89

1-2 15.89 14.89 17.56 14.44 12.22 15.00

° 0.5-1 16.56 17.78 17.00 20.00 18.89 2278

<0.5 15.56 1833 17.22 23.89 25.00 23.33
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CY [ <
sTaznaMInun(dUain)

@

ATUNITNAADY

0 2 4 6 8
FC 0.86 ¢ 0.84 c 0.70 ¢ 0.70d 0.78d
FC+CS 0.87c 0.86 ¢ 0.72 ¢ 0.75d 0.75d
FC+U 1.57b 1.39b 1.19b 093¢ 1.01¢
FC+AS 1.60 b 1.50b 1.31b 1.18b 1.17 be
FC+ U +AS 1.73 a 1.66 a 1.56a 1.54a 14l a
FC+ U+AS+ CS 1.66 a 1.56b 1.52a 1.29b 1.27 ab
F-test * * * * *
CV (%) 30.15 42.76 33.97 63.9 18.61

WINEIHE * WA LaNANAUNNEDANIzAUANIMFOIY 95 %

1 H 4 @ 1 o [ [ o 1 Y] Aaa
AnagNauaenyIaTu luugaz Ao UL TANUUANA A UADANT ALl

ANUFONY 95 % 1a8IS DMRT

d‘ a = + C% d‘d U 1
ATNNUINN 5 ‘]_]ill"lmlluTﬁil%uiugﬂllﬂﬂimuEJllml‘L!‘IJ‘EJWlJﬂVI?JiSfJ%LTJﬁWﬂ"IiW?JﬂLL@ﬂ@]N

MU (mg kg
. szoznaMsniin (dand)
fTuMInaany
0 2 4 6 8
FC 148.17 ¢ 200.48 181.05 ¢ 179.94 d 195.76 ¢
FC +CS 139.47 ¢ 273.90 ¢ 252.54 ¢ 229.47d 24371 ¢
FC+U 2175.38d 9074.97 d 3209.01 c 1924.94 ¢ 228.15¢
FC+AS 1673.36 ¢ 13901.37 ¢ 8891.40 b 4213.63 c 323379 b
FC+U +AS 3958.42 a 16091.75 12572.75 a 11344.74 2 8900.00 a
FC+ U+AS+CS 3436.69 b 14061.58 b 11668.86a  10276.37b 10088.32 a
F-test x * x x x
CV (%) 0.57 14.15 27.24 20.00 12.10

WIITR * MUY UANANAUNADANTZAUANUTONU 95 %
1 A A Y [ 1 Y 1 v I 1 Y aad [
AuRdeNA N8 NYIANNU IuIAazARANINANULANANAUADATN TZAL

ANUFONY 95 % 1A8IS DMRT
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(mgkg")
. szozamsniin (§a1)
ATuMInaany
0 2 4 6 8
FC 2.82d 13.10d 19.57d 19.83d 26.16d
FC +CS 8.44d 13.05d 16.18d 18.28d 40.52d
FC+U 9.89d 50.19 ¢ 148.01 ¢ 196.04 ¢ 275.84 ¢
FC+AS 21.18 ¢ 134.78 b 346.51a 393.10a 544.03 a
FC+U +AS 12228 a 13570 b 175.06 b 187.35¢ 310.04 ¢
FC+ U+AS+CS 148.48 b 15729 a 216.45b 332.97b 475.09 b
F-test * x * * x
CV (%) 9.00 8.74 16.23 8.10 14.80

WINEIHE * WA LaNA A UN AN IzAUANMFOIY 95 %

amasnaudesnysaenuluudaznoduiuaNuana T uTan

AMUFONU 95 % TasIS DMRT

an

A
Nna

[

AN

d‘ a 4 :JI +| L d‘d % 1 U
M3wuInn 7 Usunalearedanaualuilentinnlszeznaimsniinuanaan (% p,0,)

£ @ o,
52e2AIMIHED (dUa1)

MIVMINARDA

0 2 4 6 8
FC 0.72 1.07 1.09 1.02 0.94
FC+CS 0.77 1.04 1.09 0.99 0.95
FC+U 0.71 1.06 1.00 1.08 1.00
FC+AS 0.73 1.00 1.04 1.07 1.05
FC+ U +AS 0.76 1.10 1.04 1.02 1.10
FC+ U+AS+ CS 0.64 1.07 1.06 1.06 1.09

F-test ns ns ns ns ns
CV (%) 9.54 14.14 8.42 15.76 13.9

WA ns WA TlaNuuana AN Naaa
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Y a @ { o o A @ 1 Y
mseni 8 Usinaleaesaiiluiss Tomiludlowiniiiszeznamswinuandianu

% P,0,)
. szozaMInin (§a)
A1TUMINAADI
0 2 4 6 8
FC 0.028 0.028 0.030 0.032 0.032
FC+CS 0.028 0.028 0.030 0.032 0.032
FC+U 0.028 0.029 0.030 0.033 0.033
FC+AS 0.029 0.029 0.034 0.033 0.035
FC+ U +AS 0.028 0.030 0.033 0.035 0.037
FC+ U+AS+ CS 0.029 0.031 0.033 0.032 0.037
F-test ns ns ns ns ns
CV (%) 4.01 5.35 8.61 5.93 9.88

WA ns WA Tilanuuanaeiuneada

d‘ a = OBJ’ +| U d'd C% 1 U
MINNHHINN 9 ‘]Jiiﬂil!IWLL‘ﬂﬁL“I)’EJﬂJ‘ﬂ\‘]“I’iiJﬂGlu‘IJ‘EJW?Jﬂﬂuﬁgﬂ&?ﬁWﬂﬁﬁ'NﬂLMﬂG}Nﬂu

(% K,0)

o [ <.
F2azNAMSHLN (§1la11)

@

A5UNITNADDY

0 2 4 6 8
FC 0.58 0.63 0.81 0.75 0.72
FC+CS 0.54 0.61 0.79 0.71 0.70
FC+U 0.57 0.63 0.85 0.84 0.76
FC+AS 0.51 0.62 0.82 0.84 0.82
FC+ U +AS 0.54 0.66 0.87 0.79 0.86
FC+ U+AS+ CS 0.53 0.60 0.82 0.78 0.80
F-test ns ns ns ns ns
CV (%) 5.74 11.82 7.00 11.90 10.15

WA ns WA Tilanuuanaeiuneaaa
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% K,0)
. szaznamsniin (Fa)
fMiumInaaed
0 2 4 6 8
FC 0.09b 0.10 ¢ 0.10d 0.11¢ 0.16 ¢
FC+CS 0.10 ab 0.12 be 0.15be 0.14b 0.17¢c
FC+U 0.11 ab 0.11¢ 0.14¢ 0.15 ab 0.15¢
FC+AS 0.11 ab 0.17 a 0.16 ab 0.19a 0.19b
FC+ U +AS 0.12a 0.17 a 0.17a 0.17a 0.20 ab
FC+ U+AS+ CS 0.13a 0.15 ab 0.16 ab 0.16 ab 022a
F-test x * x x x
CV (%) 14.96 24.65 20.67 17.41 15.86

WK * WA LaNANAUNNEIANIzAUANIMFOIY 95 %

1 A A 9 [ 1 Y] 1 [ = 1 Y] aad
AUNAINANAONBIANNU TULRaABANUTANUUANANAUTDANT

ANUFONY 95 % 1a8IS DMRT

d‘ ' + Q/ d‘d £ 1 %
A NHUINTN 11 A1 pH GLL!‘]JEJ‘HNﬂ‘VIlJi%EJSL’J@Wﬂ"IiﬁﬂJﬂLWIﬂ@]Nﬂu

[

AN

szozamMInin (§ani)

o

AMTUNMITNADDA

0 2 4 6 8
FC 7.81a 8.01 ab 7.86 cd 7.59b 7.41a
FC+CS 7.66 a 8.00 ab 7.38d 7.33 be 7.04 ab
FC+U 7.63a 830a 890a 8.45a 6.69 be
FC+AS 6.92b 83la 8.11b 737c 6.60 c
FC+ U +AS 6.61c 7.39¢ 7.41d 6.87d 6.05d
FC+ U+AS+ CS 6.40d 7.50 be 7.07e 6.70d 6.01d
F-test * * * * *
CV (%) 8.02 5.55 7.94 7.94 7.73

WIITR * MUY UANANAUNADANTZAUANUTONU 95 %

1 y 4 9 o [ o [ ] ¢ 1 [ aaa [
AMAsNAUAEONHTANN U LA ADANUNANUUANA N UADANT AL

ANUFONY 95 % 1A8IS DMRT
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ms1ewuanh 12 mmsi lihluflendnifiszeznaimsndnuanaieiu (S m’)

CY [ <
FLYLININTHUN (aﬂmw)

@

ATUNITNADDY

0 2 4 6 8
FC 1.07d 0.62 ¢ 0.45d 0.43d 0.41d
FC+CS 2.55b 1.36b 1.34b 1.32b 1.29b
FC+U 2.09¢c 0.87c 090 c 0.67c 0.57c¢
FC+AS 2.06 ¢ 0.74 c 0.85¢ 0.61c 0.55¢
FC+ U +AS 2370 1.97b 1.42b 1.33b 1.21b
FC+ U+AS+ CS 4.26 a 3.67a 3.74a 339a 234a
F-test * * * * *
CV (%) 27.86 29.25 23.19 21.35 26.46

WINEIHE * WA LaNANAUNNEDANIzAUANIMFOIY 95 %

1 A A @ 1 o 1 v d 1 Y aaa
ﬂnﬂﬁﬁl‘ﬂ@]UJfg]lﬁﬁlfJﬂ‘]sJWINﬂuiutmﬁ%ﬂﬁ]ﬁuuﬁﬂ’NMMﬂWNﬂuﬁﬂ@]ﬁi%ﬂﬂ

ANUFONY 95 % 1a8I3 DMRT

d‘ a a A o +| C3 d‘d C% v (%
A1INAUINT 13 ‘]_Iill"lmﬂu‘ﬂﬁfJ’J@]fﬂl!‘IJ‘Eﬁ/illﬂ‘mﬁgEJ%L’JEI"IﬂﬁWlJﬂLL@]ﬂ@Nﬂu (%)

o o 2
JLYLIANITHUN (fﬁJﬂW?)

@

ATUNMITNADDI

0 2 4 6 8
FC 70.25 53.59 ab 46.27 ab 43.58¢ 43270
FC+CS 73.45 56.11a 49.62 a 46.76 b 41910
FC+U 65.95 47.61 cd 46.16 b 4339¢ 47.43 ab
FC+AS 70.52 50.52 bed 44.64 b 46.27b 42.51b
FC+U +AS 71.07 51.74 abc 47.71 ab 5370 a 52.74 a
FC+ U+AS+ CS 68.37 46.71d 46.39 ab 52.60 a 5436a
F-test ns * * * *
CV (%) 5.23 7.69 4.64 9.13 14.04

WA ns M TlaNuuana e uNaaa
* 1909 LANANAUNNTDANTLAUANUFDNU 95 %

1 { { Y (% 1 [ 1 [} . 1 [} Aaa
AMAsNAUAEONHIAN U T UUAAZADANUNANUUANA N UADANTZ AL

ANUFONY 95 % 1A8IS DMRT
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ATNNUINN 14 a@mummau@a"l,uTmmuiuﬂwuﬂmmzaznmmimJﬂummmu

o [ <
FzazaMInun (d1la11)

@

ATUNITNAADY

0 2 4 6 8
FC 4570 a 41342 31.22a 27.94 2 26.84 2
FC+CS 46.152 38.87a 31.11a 27.97a 25.59a
FC+U 30.99 b 31.52b 24.45b 23.56 b 23.53 b
FC+AS 30.46 b 31.83 b 24.95b 21.69 be 18.14 ¢
FC+ U +AS 30.46 b 30.72b 22.92b 20.52¢ 18.11 ¢
FC+ U+AS+ CS 30.33 b 31.11b 22.84b 2034 ¢ 19.72 ¢

F-test . . . . .
CV (%) 30.15 42.76 33.97 63.9 18.61
WINGHG * MIEDY LANA A UNARATI sEAUANIITDIY 95 %
Aunaoiinudiesnusaaiuluudazaeduniianuuand et uaianszay

ANUFONY 95 % 1a8I3 DMRT
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Maun AanYM namimrun
1 vinailewin T 12.5x12.5 adwnas
a L 'V a d o
2 Fuannuru 1aitiu 35 % Tagrimin
3 Sy taznidg vnalvaina 5 daawas
Y
T3ithu 5 % Tasinmin
4 waadn ufa Jaqiinu uaz aoalaidl
a a A @ [ 1 oy o
5 YFunadunisiag liivdaena1 30 % Taeinwiin
6 manuilunsa-ang 55-8.5
[ [l 4 1 =Y
7 dasraumsveuae lulasou (C:N) TaitAn 20:1
8 a3 Tl T3itA 10 dS m”
(EC: Electrical Conductivity)
a @ "9y [
9 YT 1mITHan “luTasiou (total N) lairioanin
1.0 % Tagtviin
oavose (total P,0,) Tivfosndn
0.5 % Taetimiin
-Tnunendeu (total K,0) liiffosndn
0.5 % Tagrimin
10 nsdesdatenauysol WA 80 %
11 2131y (Arsenic) Taitiu 50 mg kg-1

AN (Cadmium)
Tn513iey (Chromium)
NoULA3 (Copper)
mf%:) (Lead)

1son (Mercury)

13y 5 mg ke

131 300 mg kg’
13isAn 500 mg kg’
3isAv 500 mg kg

Taispu 2 mg kg’

A3: ATVINNMTIAYAT (2551)
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