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Abstract

BACKGROUND: To evaluate the application level of
expeller cake fertilizer(ECF), we have investigated soil
chemical properties, leaf mineral contents and yield of tah
tasai Chinese cabbage in a plastic film greenhouse.

METHODS AND RESULTS: Five levels of fertilizer were
applied as 0%(ECF 0), 5S0%(ECF 50), 75%(ECF 75), 100%
(ECF 100) and 150%(ECF 150) by base 1,848 kg/ha of
ECF. In 2012, tah tasai Chinese cabbage was planted on
April 28 in a silt loam soil and harvested on July 12.
Commercial yields were measured 10 times from May 10 to
July 12. Electrical conductivity (2.24 ~3.09 dS/m), available
P,05(484 ~ 581 mg/kg) and exchangeable cations(K, Ca”"
and Mg"") were tended to increase by the application of
ECF. However, the range of those was not significant. The
contents of T-N, K, Ca and P of tah tasai Chinese cabbage
leaves were 62.2 ~66.5 g/kg, 44.3~48.7 g/lkg, 5.1 ~5.9 g/kg
and 5.6~6.2 g/kg, respectively. The nitrogen utilization
rate of tah tasai Chinese cabbage was 39.4~51.6%, and it
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was decreased with increased application amount of ECF.
The yield of tah tasai Chinese cabbage was 9,806 to 12,730
kg/ha on the basis of application amount of ECF and it was
not increased in spite of increased ECF.

CONCLUSION: The optimum dose of application of ECF
for cultivation of tah tasai Chinese cabbage was ranged
from 924 kg/ha(as ECF 50) to 1,386 kg/ha(as ECF 75).
Environment-friendly and economical amount of applied
fertilizer is more important than yield for cultivation of tah
tasai Chinese cabbage.

Key words: Expeller cake fertilizer, Soil chemical property,
Tah tasai Chinese cabbage
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SEukl APEAEA] 9k pH 6.0, W71HER(EC,
Electrical Conductivity) 2.94 dS/m, F&%14F 1,092 mg/kg,
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Table 1. Chemical properties of used soil in this experiment

pH EC OM Avail P,0sEx. Cations (cmol./kg)
(1:5) (dS/m) (g/kg) (mg/kg) K Ca Mg
62 294 26.3 561 1.19 5.1 3.6
EC, Electrical Conductivity; OM, Organic matter

Table 2. Chemical properties of used expeller cake
fertilizer in this experiment

OM T-N P05 KO MgO CaO NaO
(8/kg)

705 379 221 136 76 310 16 14

OM, Organic matter

Water
content (%)

20%, t7E 10%) 2 HlS/3 3 f71% 705 g/kg, A
2 379 g/kg, ik 221 g/kg, ZEl 136 g/kgolSitt
(Table 2).

CRRj(rlERL A, olrlolE ) 35U S HE HE S
d 93]S sl AW 20<20 em, A2 g HAEL 2
m’Z 3}o] 49 28U 79 12970 Afslgich A 2
<59 10 s9oH A8 B2F 103] 78RS Skl
|50 Al thAlel] tigh Alu]7|Eo] §lof ] A
AJH)715E 70 kg/ha(FretH] = 1,848 kg/ha)< AH]7]EC.
afglom, s AlE-> A4 2546, AT ol
RO ® Sigivk AldTe e sl e AT ES
$ksto] fem|E AMIEe 2] A23h Expeller Cake
Fertilizer(ECF) O(fF}H]& 0 kg/ha), ECF 50(f19HH] &
924 kg/ha), ECF 75(f-8H] 5 1,386 kg/ha), ECF 100(fr
HHI 8 1,848 kg/ha), ECF 150812 2,772 kg/ha) 5
A= sl

N —

b b 2o

AlEH R EUEA

2 EA BAAEE 33](5€ 28Y, 62 109, 62 22%) A
Fatol 24 a8lon, B sE s A dd) o
T Sl AFste] A Sty EARS S|
=9 B 2 AEA Al Foto] AAlsisitt. EeF pHEL
ECt FHEYY SHTE 1L5w/v)HlEZ g4s pH
Meter(EUTECH COND 600, Dakota, Singapore)$} EC
Meter(EUTECH ECOSCAN, Dakota, Singapore)® Z}7}
438193, §71%S Tyurin¥], FEMK> Lancaster’t] 2.
% H]A(HP8453 UV-Vis, Agilent, Waldbrom, Germany)
A8 Aed%ol &2 IN CHsCOONH(pH 7.0)2.
= FEote] AEAdRErRE 3 EA(GBC, Inductiely
Coupled Plasma, Victoria, Australia)® Z743I3lt} 2=
A, RS F AaE Ao R FARH & AGSHY
(Kjeltec 2400-Analyzer, Hoganas, Sweden)°. % 225}
o, EATE A5 FAAQ A SPSS(12.0)5 AHE-
&to] Duncan®] H5474de AASHIH.
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Ao EQFEA S wudt & 5714 Alat, AP, WA
& 25CellA] 3U3t vk & ZAVSISIAL, Bacillus sp.
EFBA NS 80C FxelA 2087 WA 5 w9l A
Fotal 3Y Fofl 2ASItE Microbial biomass C& &
RS FEEEFOR FT319] 05 M KSO,s §90%
FEE 5 FAFAE B} Ak QI o Fafst
I FAATE dRUS 908 Ay Gt E4aas
Dehydrogenase) 4% % CaCOs$8t 3% TIC
2,3,5-triphenyl tetrazolium chloride) & Z3% &
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o]¥}3to] UV/Vis Spectrophotometer(HP8453 UV-Vis,
Agilent, Waldbrom, Germany)® 485 nmel4 35

=459k
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] A 71556.0~ 6.5) Bk ok, AdER-AolA =
HEH & A8 F A4S ATAE A Bl Kwak et
al, 2003), frEHIEE A3t AARE AMITHKIm et
al, 2012) E92] pH W3le} 7+ A go|rh

ECE 2.24~3.09 dS/m, §71% 22.3~29.4 g/kg. <14t
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Table 3. Chemical properties of the soil after experiment

of JAE AV dAA] EelMs EF el uhE 7]
A vlg Adeo] Festtal sIgvhKim et al, 2012). Oh
5(2001)2 71E AHAE FLaA AL EokelA AL,
g 59 ol sk A¥oE AY fU1E Alds T
o AEAR] f7lsAkE AAte] ThsetEE sb] flEiM e
AlgstEes 71 ALY ST e sede &
AMato] IHEHE Aol Qs Auet frlES Addste]
A g dAsteiof & Zow wdHrh

ke A F EAEY E¥E
Table 4¢} #th 714 Alatah W 247 225~29.1
X10°, 22.3~285%10* CFU soil /g% 92
WeTE Fos ATE Bloy sA% R o7 Aol
= T 271 At AVEAEA e AT =
EFo] AAg EkHTt HSithe B (Lee and Ha,
2011), Kim 5(2012)°] ZARE A9} 72 Aolich A
At A8l Wit 33.4~39.1<10" CFU soil/go].2.
w, AEgre] oA Aol= QlSith EdvAES dsshs
7d%4] 21321 Microbial biomass C 3%+ 63.2~785 1g/g
HLZ ECF 150 Alg-TollA =3k}, Microbial biomass C
Frgol H2 AL S Bk f71Ee] 719l | A
o2 A7 H=d|, Lee 5(2011) Karof oJshd REEQFS] ]
AE T AR BAY o] An ESRTIE v
RBEAFE FofAdl dadAolth. £ Dehydrogenase
2L BERUEA S AAS Whldshs AREE o] 8H 1 9
o} 71485 Al&el e Dehydrogenase 42 A&

Treatment* pH EC oM Avail. P,Os Ex. Cations (cmolc/kg)
(1:5) (dS/m) (8/kg) (mg/kg) K Ca Mg
ECF 0 5.9at 2.24a 22.3a 484a 0.96a 3.7a 2.5a
ECF 50 5.8a 2.69ab 25.7ab 524ab 1.17ab 4.6b 3.4b
ECF 75 5.8a 2.67ab 26.5b 535ab 1.19ab 4.6b 3.5b
ECF 100 5.9a 2.87b 27.1b 565b 1.25b 4.8b 3.7b
ECF 150 6.0a 3.09b 29.4b 581b 1.29b 5.1b 3.87b
t ECF, Expeller Cake Fertilizer; EC, Electrical Conductivity; OM, Organic matter
* Treatment with the same letter with a column are not significantly different (Duncan test, p < 0.05)
Table 4. Soil microbial distribution of the soil after experiment
Aerobic bacteria  Bacillus sp. Fungi Actinomycetes Microbial biomass Dehydrogenase
Treatment* (<10°) (<10%) (<10 (<10 C
(CFU soil/g) (ug/g) (mg/kg)
ECF 0 22.5a° 14.5a 33.4a 22.3a 63.2a 22.1a
ECF 50 24.9a 15.1a 35.5a 23.0a 63.6a 22.6a
ECF 75 27.5a 14.8a 39.1a 25.1a 65.7a 23.7a
ECF 100 28.6a 17.3a 38.2a 28.5a 68.1a 24.5a
ECF 150 29.1a 16.3a 35.6a 25.3a 78.5b 25.1a

t ECF, Expeller Cake Fertilizer

¥ Treatment with the same letter with a column are not significantly different (Duncan test, p < 0.05)
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B2 E7hETe] A8 elA Dehydrogenase €7°]
Uth= Haleh & 7o), Lee 5(2011)0] AlAIE 2
FAFA kel W9 dlel glo] EFudAe] fA=1 Q7]
uf

9

1=

o, i

ol EAEAS AdeA 4205 SIstel ek
FAT IBEFE T NN EQpRR 9}

PIE AT 5 Ut AAZ FEdel

9| FUIY2eE EA0I8E

TE7) o] FUE S 249 A9 Fig. 1, 2
o} 2} T-Ni= 62.2~66.5 g/kg@ F-A2]of nla] fuh]| =
Aol A =gkth K 44.3~487 g/kg, Cat 51~59
g/kg, P 59~62 g/kg W An|Fke] F3tol niet

VR FHE Aol HolA] o} PRFFE HEFA 9

oT-] |
80 T-N K
at b b b b
B0 a a a a a
Zap
S
Z
20
D n i i i |
ECFO ECFS0 ECF ECF100 ECF150

Fig. 1. Contents of nitrogen and potassium in tah tasai

Chinese cabbage leaves at harvest stage.

T Treatment with the same letter with a column are not
significantly different (Duncan test, p < 0.05)

+ ECF, Expeller Cake Fertilizer
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Fig. 2. Contents of calcium and phosphorous in tah tasai

Chinese cabbage leaves at harvest stage.

T Treatment with the same letter with a column are not
significantly different(Duncan test, p < 0.05)

+ ECF, Expeller Cake Fertilizer
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BSTE Aol 88 AofA= Ao E ECF 75 > ECF
50 > ECF 100 > ECF 150 A&7 <= 0|3tk &&=2] 4
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Fig. 3. Nitrogen utilization rate of expeller cake fertilizer.

* Treatment with the same letter with a column are not
significantly different(Duncan test, p < 0.05).

* ECF, Expeller Cake Fertilizer

4) HE T A% L T
S ZAKE A¥= Table 58 ) ¢4+ 13.8~15.0 cm,
Z2 61~7.1 cm FYE ECF 150 A&7l 7.1 cm=

7P wAoy fElls ARl foF Aol gl

ECF 50 A&7l E Al Aot nlggfo] ¥wd Zo

2 AZbAT o] Rk e s AlSRel whet 12,431~

12,774 kg/ha WIZ 9128 g

© e A= UEuith AJEANA] Bkl A A AuiAl

Alb]EFo] Aol i Tha §lom], Al A9 AR

of W& AlgelN FrEGIthe Balst 22 Ago|qlt

(Kwak ef al, 2003). Kim %(1998)2> 7[5% 4] 30
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Table 5. Yield and yield components of tah tasai Chinese cabbage according to expeller cake fertilizer application

Treatment* Leaf length Leaf width No. of commgrcial Commerical yield Commerical rate
(cm) leafs per hill (kg/ha) (%)
ECF 0 13.8a% 6.1a 18.6a 9,806a 70.5a
ECF 50 14.3b 6.7a 22.1b 12,431b 83.9b
ECF 75 14.8b 6.6a 22.4b 12,664b 84.1b
ECF 100 14.7b 6.9a 21.8b 12,774b 84.6b
ECF 150 15.0b 7.1a 22.5b 12,730b 84.4b

t ECF : Expeller Cake Fertilizer

¥ Treatment with the same letter with a column are not significantly different (Duncan test, p < 0.05)

13,000

~ 12,000 |

§

& 1,000 |

=}

-] -

£ 10,000 y =-0.5295%% + B1.69x + 9899.1
1 Rz=0.9714

9,000 : !

o 20 40 &0 80 100 120

Amount of applied N{(kg/ha)

Fig. 4. Relationship between yield of tah tasai Chinese
cabbage and application levels of expeller cake fertilizer.
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