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in Upland and Paddy Soils. Master of Science (Agriculture), Major Field: Soil Science. Department
of Soil Science. Thesis Advisor: Professor Tasnce  Attanandana, D.Agr. 62 pages
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Decomposition and mineralization of humified organic fertilizer in upland and paddy soils were
studied. This study consists of 3 experiments. Exp.1: Investigation on nitrogen mineralization and CO,
cvolution of humified organic fertilizer(HF), sewage sludge(SW) and pellet chicken manure (CM) in Saluk
soil were carried out under an incubation condition of 60% water holding capacity (WHC) for 3 months  The
results showed cumulative N released from the HF, SW and CM of 23.8, 9.0 and 20.3% total N, respectively,

and CO, evolution 0f 28.2, 6.9, and 39.6%total C, respectively.

Exp.2: Study on nitrogen mineralization of HF afler being incubated with decomposing
microorganisms in Roi-Et soil. The experimental treatments derived from combinations of 2 factors: Factor
I is moisture levels at 1) submerged condition and 2) 60%WHC, Factor 2 comprises 1) no fertilizer, 2) HF. 3)
HF + decomposing microorganisms. The results revealed that N mineralization of the humified organic
fertilizer under 60%WHC and submerged conditions were not different with cumulative N released of 23.8
and 22.8%total N, respectively. Incorporation of decomposing microorganisms did not significantly affect N

mineralization as compared with the treatment of no decomposing microorganisms incorporation.

Exp.3: Investigation on effect of decomposing microorganisms on nutrient relcase of HF in rice-
cultivated Roi-Et soil was investigated in pot conditions. Chemical fertilizer was applied at 1.14-0.66-0.33 ¢
N-P,0.-K,0/12 kg soil. HF was applied at 119.76 g/12 kg soil or at the nutrient contents of 5.7-10.85-0.6 ¢
N-P,0.-K,0/12 kg soil. The decomposing microorganisms was added one gram a pot. The results showed
that the application of HF + chemical fertilizer produced tiller and dry matter superior to the treatments where
only organic fertilizer or chemical fertilizer was applied. The treatments of HF + chemical fertilizer +
decomposing microorganisms, HF + chemical fertilizer, HF + decomposing microorganisms, HF only.
chemical fertilizer only, and control produce rice tiller of 39, 39, 30, 29, 26, and 13 tillers/pot, respectively.
and dry matter of 124, 120, 103, 95, 84, and 60 g/pot, respectively. In addition, the application ol HI"
increased total soil nitrogen and extractable phosphorus contents of 1.7-2.7%N and 30-44 mgP/1kg soil,

respectively, after harvesting but did not increase extractable soil potassium.
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W5an wazame, 2536) WeaWesadng AAACTRE: Vanadomolybdophosphoric acid method

(Olsen and Sommer, 1982) Tagldasoq Spectrophotometor (SHIMADZU UV-1601PC)
3.5 MIUATIEHAUHNEINININAADY

wmsneaeslainseidSinalealedaiiiluilss Tewmiavailable phosphorus)
fhmsatagetuaudisheana Bray II (Olsen and Sommer, 1982) ud33n3121 TN
Waaﬂa%’ﬁﬁﬂuﬂiﬂﬂ%ﬁﬁmﬁ colorimetriciﬂﬂi%m?ﬂﬂ Spectrophotometor (SHIMADZU
UV-1601PC) Y lu Tasoustanua (T-N) Ia® Kjedahl method (Bremner, 1965), 15118
TnunaFouiivani/aen1d (Exchangeable K) fhimsasadisaisazais 1 N NH,0Ac, pH 7
waginTemsualaeld Atomic absorption spectrophotometer (SHIMADZU AA-60)

(Thomas, 1982)

M3 1 analgiiaaumsnaasslunszons

Sl szeznadai G MeazLean U ian
12/3/48 0 1ailusun3sanitlid na wadeqaunid
18/3/48 6 TadleluTasion, Jerleavla nazilo Tnuns nieuilndrdn
28/3/48 17 “ldﬂﬂ"luimmuﬂﬁzqﬁ
18/4/48 38 i) luTasouadai 3 Fuuszeziisuannogaga
25/4/48 46 ufednanluszesiidnesnaen
9/5/48 60’ Uaemirlunszaieeen
6/6/48 92 wuineasniieng o1 Su

1.9 = [ S o ll a a 4
WUNaUAgINUMINUAIBENAUNIIUATIZH
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L J ) ! ~ 1 9 .
nlesidua nvzihwlseumeurianuuanaialagls DMRT (Duncan’s New Multiple Range

Test) %30 LSD (Least Significant Difference)
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5. 3z8zNNNMNINAADY
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QSJ‘ o' ~ [ a [ = a as.t‘ [ a [ d! A L= a
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1 2

Organic materials pH,, EC’, T-C' TN’ CNmto T-P0, TKO
@) (gkg) (gkg) (gkg)  (gke)
Sewage sludge 5.7 2.5 135 18 7.4 56 3
Humified organic fertilizer 6.5 2.2 301 48 6.3 91 5
Pellet chicken manure 7.8 11.7 226 21 10.5 71 36

: pH meter (ﬁ’ﬂdauﬁumﬁyw =1:1)

? Conductivity meter (ﬁﬂdauﬁudmf”l =1:5)

T-C 1ag T-N 34A3512HA8 CN corder

* UV Spectrophotometer (NFUITINIINYAT, 2548)

° Frame Photometer Method (ﬂiiﬁﬁ]ﬂmﬂﬂ‘ﬂﬁi, 2548)
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A 2 A A 9 A a =3 A
f13194N 3 guiinvesaunl¥lumsnaaoin 1 (“Ijﬂﬂuﬁﬁlﬂ) NINAADIN 2 Lag 3

(aauTouda)

Soil Satuk soil series Roi Et soil series
Texture ' Sandy loam Sandy loam
PH ’ 53 42
Organic matter (gkg )’ 17 3
Total N (g kg) 0.7 0.4
Bray II P (mgkg )’ 5 7
Exchangeable K (mg kg')’ 50 8
Exchangeable Ca (mg kg )’ 1135 13
Exchangeable Mg (mg kg’ 310 5

1 Hydrometer method

? pH meter

} Walkley and Black method
! Bray II method

* Extracted by 1 N NH,OAc, pH7.0
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Days of incubation

Treatments
0 1 3 5 7 14 21 28 35 42 49 56 63 77 91
Soil 1.9 1.5 0.7 1.7 0.1 1.4 1.9 1.7 1.7 2.5 1.3 1.2 1.2 1.1 1.0
9.9 9.7 9.5 9.2 9.9 9.5 10.0

8.0 9.3 7.6 8.8 10.5 9.2 8.8 10.7
13.1 15.6 18.6 19.8  21.7 213 238 229

14.1 163 214 182 185 19.1 206 217

Sewage sludge
239 235 238 242

5.2 7.0 11.0
11.1 12.0 5.4 7.7 11.9

Humified organic fertilizer
202 212

Pellet chicken manure

9¢
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o ﬁy a ada o a W a 9 <3 a 1 a A
?i')!%”t‘)ﬂﬁﬂ“l/lﬁfJfJ’t‘)fJ'Jﬁﬂ"ﬂuﬂi‘cﬂuﬂjﬂﬂuiﬂﬂ!@ﬂﬁﬂWWﬂuqillagﬂuu"l (MINADDIN 2)

Treatments Days of incubation
0 1 3 5 7 14 21 28 35 42 49 56 63 77 91

Soil (60% WHC) 04 20 06 22 08 1.0 1.0 27 08 1.1 1.1 1.3 1.0 1.1 1.4
Soil (submerged) 06 22 06 26 07 07 09 1.1 06 09 0.7 1.1 0.8 09 09
Humified organic fertilizer (60% WHC) 43 98 126 181 162 181 162 228 168 249 227 209 162 20.1 152
Humified organic fertilizer + Decomposing Microorganisms 4.5 9.8 11.7 150 151 182 187 198 20.8 21.2 206 236 235 101 17.1
(60% WHC)

Humified organic fertilizer (submerged) 44 104 132 172 169 212 214 158 155 209 173 124 141 16.0 16.5
Humified organic fertilizer + Decomposing Microorganisms 46 104 113 145 157 182 212 157 208 20.8 151 158 170 9.1 8.9

(submerged)

LS
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N 3 USnamsaadaeseiiunidlulasnud@adniy Nau 1 Alansy) veedludunidaiilidlugaauiesdaiilanin (Mminanesi 3)

Treatments Days of submergence

0 1 3 5 10 17 24 31 38 46 60 75 92 106
Control 6.0 29 110 124 169 230 281 242 103 83 105 3.0 1.7 7.6
Chemical fertilizer 9.8 26 119 108 39 29.8 335 346 181 65 153 101 143 64
Humified organic fertilizer 50.6 404 41.1 400 438 834 8l.6 618 463 28.0 11.6 4.7 7.6 122
Humified organic fertilizer + Chemical fertilizer 475 429 355 314 412 527 878 715 559 455 156 68 17.1 135
Humified organic fertilizer + Decomposing microorganisms 399 67.7 408 357 40.8 100.1 67.1 56.8 605 28.1 9.9 47 106 85
Humified organic fertilizer + Chemical fertilizer +Decomposing 483 49.1 374 326 451 51.7 740 48.6 522 416 142 63 8.0 17.1

microorganisms
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(Land Classification Division 81 FAO Project Staff, 1973)

9
1. ﬂﬁﬁ?mﬁu (soil reaction), pH (ﬁmaﬁw =1:1)

LA (rating) nae (range)
NIATANIN Extremely acid <45
NIAIA Very strongly acid 4.5-5.0
NIALLN Strongly acid 5.1-5.5
nsalunag Moderately acid 5.6-6.0
nIARNTIeY Slightly acid 6.1-6.5
NAN Neutral 6.6-7.3
ANDOU Mildly alkaline 74-78
anthunan Moderately alkaline 7.9-8.4
AL Strongly alkaline 8.5-9.0
AN Extremely alkaline >9.0

2. 'Sum?a‘imq (organic matter) (% organic carbon x 1.724)

52AU (rating) Wiy (range) (g kg )
G‘%mm (VL) <5
&1 L) 5-10
AoUTIE (ML) 10-15
thunan M) 15-25
GRIAANGE (MH) 25-35
ot (H) 35-45

N (VH) > 45




3. Usuae TuTns19u59% (Total nitrogen)

60

FZA1 (rating)

N (range) (g kg_l)

f11n
&1
1thunan
49

G

(VL)
L)
M)
(H)
(VH)

<0.25
0.50-0.75
0.75-1.25
1.25-1.75

>

4. YSnaearlesaniluiszTomi (Available P) (Bray I1)

FZA1 (rating)

Weo (range) (mg kg'l)

AN

A

' Y o
ADUUIA
1 unaig
Aoudaga
GR

gaun

(VL)
L)
(ML)
M)
(MH)
(H)
(VH)

<3

3-6

6-10
10-15
15-25
25-45
> 45

5. Usma Tnumandouiidiuilse Tend (Available K) (NH,0Ac)

FZA1 (rating)

Weo (range) (mg kg'l)

&
&
thunais
99

GO

(VL)
L)
M)
(H)
(VH)

<30
30-60
60-90
90-120
>120




6. annuanlasuld (Exchangeable base) (NH,OAc)

61

FZA1 (rating)

Wy (range) (cmole kg_l)

Exch.Ca Exch.Mg Exch.K Exch.Na
G‘imm (VL) <2 <0.3 <0.2 <0.1
&1 (L) 2-5 0.3-1.0 0.2-0.3 0.1-0.3
1huna1s (M) 5-10 1.0-3.0 0.3-0.6 0.3-0.7
79 (H) 10-20 3.0-8.0 0.6-1.2 0.7-2.0
N (VH) >20 >8.0 >1.2 >2.0
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AT WNANUIND 5 P1511UA8U non SI unit 11]U ST unit

62

Quantity SI unit Conversion equation
Electrical conductivity dSm’ I mS/em=dSm’
1 yS/em=0.001 dSm’'

Cation exchange capacity cmol (+) kg_1 1 meq/100 g =1 cmole (+) kg_l
Anion exchange capacity cmol (-) kg_1 1 meq/100 g = 1 cmole (-) kg'1
Exchangeable cation cmol kg_] 1 meq/100 g = 1 cmol kg'1
Mass ratio gkg' 1% =10 gkg

mg kg_1 1 ppm =1 mg kg_1

1 mg/100 g= 10 mg kg '

pgkg' 1ppb=1Tpgke

ngkg' 1 ppt=1ngkg’
Mass concentration gL’ 1%=10gL"

mgL’ 1ppm=1mgL’

pgL’ Ippb=1pgL’

ngL" 1ppt=1ngL’
Density Mgm® l1g/em'=1Mgm”
Specific surface m kg_l 1 mz/g = 1000 m’ kg'1
Pressure kPa, Mpa 1 bar=0.1 MPa
Radioactivity Bq 1Ci=3.7x10" Bq
Rate, Yield kgha' 1kg/10a=10kgha'

Mg ha’ 1t/10a=10 Mgha'
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