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Abstract

BACKGROUND: In this study, 5 different treatments such
as non-treatment, mixed expeller cake 1.0 N (standard
nitrogen fertilizer), rice straw, rice straw +mixed expeller
cake 0.5 N, rice straw +mixed expeller cake 1.0 N were
performed over 4 cropping seasons over 2 years in order to
identify the optimal application rate of mixture of rice straw
and mixed expeller cake, organic source in organic cultivation
of tomatoes.

METHODS AND RESULTS: There was no difference in
all treatments in case of 200 mg/kg in the nitrate nitrogen
content in soil prior to the first cropping season test under
the criteria for nitrogen nutrient based on yield of crops,
cultivation without fertilizers seems possible. But in the
second cropping season, no treatment and rice straw
showed the reduction of yield and in the third cropping
season, rice-straw +mixed expeller cake 0.5 N treatment
showed the significant difference. The content of nitrate
nitrogen in soil prior to cropping seasons was evaluated in
160 mg/kg and standard fertilization such as mixed expeller
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cake, source of nitrogen, are needed due to the deficiency of
nitrogen. In terms of application of organic resources, rice
straw showed the effects of improvements on physical
properties of soil such as bulk density, cation exchange
capacity and humus contents, but the mixed expeller cake
did not show any significant differences in improvements
on physical properties of soil.

CONCLUSION(s): Fertilizer management in organic
cultivation of tomatoes is thought to produce the reliable
quantity of crops as well as keep the high quality of soils by
using the optimal application rate of mixed expeller cake
according to the contents of nitrate nitrogen in soil and rice
straw which improves the physical properties of soil.
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Table 1. Physicochemical properties of the soil used for the field experiment
pH EC OM NOs-N Av. P05 Ex.cation (cmol "/ kg) Soil
(1:5) (dS/m) (8/kg) (mg/kg) (mg/kg) K Ca Mg texture
7.3 44 23 220 648 1.34 84 2.1 SL”
“SL, sandy loam.
Table 2. Chemical components of mixed organic fertilizer and rice straw
' T-N KO OM OM/N
Organic resources
g/kg
Mixed organic fertilizer 432 15.1 704 16.3
Rice straw 6.8 21.3 849 124.8

Eo| AuAAE ‘099 160 ¢fhacll 9,730 Aakstar 9tk
(NAQS, 2010).
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Table 3. Application rate of mixed expeller cake and the pre-plant soil nitrate nitrogen content in each cropping season

e 1 cropping ------- - 2 cropping ------ --—--- 3 cropping ------ - 4™ cropping -—----

Preplant MEC

Preplant

MEC Preplant MEC Preplant MEC

Treatments soil NOs-N application soil NOs-N application soil NOs-N applicaiton soil NOs-N application
content rate content rate content rate content rate
(mg/kg)  (kg/ha)  (mg/kg) (kg/ha) (mg/kg) (kg/ha) (mg/kg)  (kg/ha)
No fertilization 223 0 143 0 120 0 98 0
Rice straw 223 0 126 0 115 0 104 0
MEC 0.5 N+rice straw' 223 900 159 1,600 157 1,600 142 1,800
MEC 1.0 N+rice straw 223 1,800 171 3,000 213 2,000 229 1,600
MEC 1.0 N 223 1,800 187 2,700 204 2,200 237 1,500

"MEC: mixed expeller cake.

S}kl 21%7(Simon and Speichermann, 1938)1 2]l 124
slolth. ol 22 8H-7> Ammonium acetate *H(Chapman,
1965)& °l-gste] AAsitt B =e4 4ol BEAS
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H(Blake and Hartge, 1986)< ©]&-afo] #418I3{t) 21EA4)
AE= 70T Az & 248 ARE ARS8 A(HCIOL:
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Q11 ammonium-vanadate-molybdate H(Gericke and
Kurmies, 1952), Zel= SRR FEA o S463]
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model, Japan)® 5743} AHEE pH meter 273131t
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2ol 65920 kg/ha® 7 B TS A9l

Table 4. Characteristics of tomato fruit grown under different
treatments at 4™ cropping cultivation period

Fruit Soluble  Acidity
Treatments weight solids

®  (Bri) (%)
No fertilization 168 5.8 6.7
Rice straw 164 5.8 6.9
MEC 0.5 N +rice straw 172 5.6 6.8
MEC 1.0 N +rice straw 177 5.5 6.7
MEC 1.0 N 179 55 6.5
LSDy s NS’ NS NS

TNS, not significant.

AlrellA e Aol7h gl U RS 2 5 3l
AUchFig. 1). 2&7]0lA1 2] F2 FAH] 32,759 kg/hast
W2 A2+ 33,831 kg/ha® EFH4F 0.5 N+1337, &3
1.0 N+3d 2 34 1.0 N & 3 A=
Fhe] vl 724 Sl R AAaE vEhsith 3271
e EFFH 0.5 N+ 32 A7} FAm-¢k 3id A
2tk Fo4 Sl =Y 7k Blou 3 1.0
N+37 2 =319 1.0 N 53¢ vaelxEs s8] 7t
25 eI ofefet Apoje] WAS Alg A FAm| e R
A A 5 AT Aabe da ol 223 mg/kgO®
FH 2719 Aol oJaix] EFe] Aagho] 247t 9834 104
mg/kgQ® A%HHOR FFAHY] WiEo|thFig. 2). Eo
ERE 0.5 N+ 32 Helw FAn] 2 g1 Alg9} wiit
THE frAre B vehfglont Eeke] datd] A4
2 2217] 161 mg/kg, 3471 156 mg/kg, 427] 142 mg/kg
To® A7)0 A&l wpebA 53] FAaEglov AT
A4 okokrk sAwE £3HF8E 1.0 N £349F 1.0 N+ 3
Qo) AeTelr s 287] Ald A Bl sk &t
AR AIF 9] EoK223 mg/kg) ¥ Hised AAate) W4
& TES Btk ol2ls AnEHE BEY Fo At da
7} 220 mg/kg % o1 ow EAlEH A vEArY] 5
ZHARL A1 QoI TUE s de g glon, 247
Al gl Bldatel 317] ZETEE 0.5 N+ Bldelx e} 2ol
AF A ko] At WAt 160 mg/kg T ©lskellx=
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O st cropping season
B2nd cropping season
a m3rd croppmg season

a
a
50,000 - c c
b b
25,000 - -

No fertilization Rice straw MEC 05N +rice MEC 1 ON +rce  MEC1ON

75,000 A

Yield (kg/ha)

Treatments
Fig. 1. Comparison of tomato yield under different treat-
ments for the 2-yr period. Data with the same letter in the
cropping season indicates no significant difference, and
data with different letter indicates significant difference at
0.05 levels according to DMRT test.

300 1

250 220 mg/kg %

C
200 A

150 A

—e— No fertilization
O Rice straw
——MEC 0.5N + rice straw
50 +#—MEC 10N + rice straw
—O—MEC 1.0N

Soil NO;-N (mg/kg)

100

0
1st cropping

2nd crvopping 3rd crvopping 4th cré)pping
Season

Fig. 2. Changes of soil nitrate nitrogen by continuous

application of mixed expeller cake and straw for 4" cropping

season. Vertical bars represent standard errors.
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Table 5. Effect of the change of soil quality by supplying
continuous mixed expeller cake and straw for 4™ cropping
season

Bulk Soil CECY
den51ty aggregate
(Mg/m %) (%) (cmol*/ kg)

1.35abz  18.2b 8.60b
1.31ab 22.5a 9.01ab
MEC 0.5 N+rice straw .30ab 23.7a 9.28a
MEC 1.0 N+rice straw 1.29b 23.1a 941a
MEC 1.0 N 1.36a 18.5b 8.56b

"Mean separation within columns by Duncan’s multiple
range test at p=0.05.
YCEC, cation exchangeable capacity.

Treatments

No fertilization

Rice straw

Table 6. Changes of humus composition by supplying continuous mixed expeller cake and straw for 4™ cropping season

Treatments Hy* Hg’ Hg/Hr" ar” az by b2
No fertilization 20.94b" 7.58b 36.62 1.73 2.17 2.48 1.20
Rice Straw 22.30a 8.99a 40.60 2.04 2.46 2.27 2.22
MEC 0.5 N +rice straw 21.92a 8.74a 38.31 1.60 2.56 2.26 1.87
MEC 1.0 N +rice straw 22.77a 9.06a 39.84 2.10 2.50 2.18 2.28
MEC 1.0 N 21.14b 8.23ab 42.68 2.56 2.17 2.38 1.89

“Total humus; ml of 0.IN KMnO, consumed by 1 g soil.

YExtracted humus; the sum of 0.IN KMnOj (ml) consumed by HA and FA of the two extracts per 1 g soil.

“He/H1(%): Extracted humus as percent of total humus.

“a and b: The amount of HA and FA, respectively, calculated as ml of 0.IN KMnOy consumed by HA and FA of each

extract corresponding to 1 g soil.

"Mean separation within columns by Duncan’s multiple range test(DMRT) at p=0.05.
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