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Investigation of an Optimum Application Rate of Blended Biochar Pellet
as Slow Release Fertilizer during Cabbage Cultivation
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ABSTRACT: This experiment was conducted to select an optimum application rate of blended biochar pellet as slow release
fertilizer during cabbage cultivation. The blended biochar pellet made with a combination(4:6) of biochar and pig manure
compost with unloading N, P, K solutions for adjusting about 9% of total nitrogen(TN). The treatments were consisted
of the control as recommended application rates for cabbage cultivation in National Institute of Agricultural Sciences,
N 40%, N 40% and 0.07M MgO and N 60 % of the blended biochar pellet, respectively, based on nitrogen application
of recommended rates to cabbage cultivation. Changes of NH4-N, NO;-N, P-Os and K>O concentrations in the soil and
growth characteristic and yield components were investigated and observed during the cabbage cultivation. The experimental
result shown that contents of NH4-N, NOs;-N and KO of soil in the N 40% were significantly difference(p<0.01) with
the control. P,Os concentrations of soil in the N 40% were highest among the treatments. The fresh weight per cabbage
in the N 40% was not significantly different(p>0.05) from the control, but in the N 40% and 0.07M MgO and N 60%
was lower than that of the control. It was considered that an optimum blended biochar application rate for cabbage cultivation

was 40% of recommended nitrogen application.
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Table 1. Chemical Properties of the Soil Before Experiment

sekey,

A 7% 3432l biochars &3 Bl&°] F71E+=
oS o A §&3ts A39E Rusian”. &
Zl“h B2 9] Biochar7} FYHW 2Ho] Hefa)A]
3, AE ASl| oS mRithe AT s Eaghl
‘EAE}”).

HlF= FAIAE 2018 7HuF2] An) WA
13,313 ha, 95 9,997 kg 102" &2 ZALE It} 7}
Sl AAHFS 133RFES 2 A f-Eluet A
4 Aarein) 63%U19)E 2@, vlo] o} &

1S TR HE819S w 25 AR 7|7t
ot Hlo)ox} HE PFANTERE] EQFO Z9)

= & E 2% o]—fﬂ_ 0}\1 O-lo] /\]Uo] q]
FE-o] o] golio] thek A7/t Wasitha
Ak

b 2 AT wi A Al vlel exp AP ¢
a4 HgY AA A&F THE 98 7 STk

r
o2

il

1

il

o2

foz|
=
K

p

ode of

o F

2, Mg 2 Y

AlEeh =2l Oletet &2

B AL SHsgIed APERNA A stk
Yt om, A A ES =1 H)et vpo] o4}
of thak olgle} d2= 7¥7—} Table 137} Table 201 1}
ERfigict vloleat ey ay vs(Es] 55 W
S ;A 18894005 =2 JJrH}OLJ} (6 : HEIH=
N:P:K &9 WA A & i FaFol oF 9%7t
H=E A8k

rulo

. NOz-N NH4N POsP K20
Soail type " il

............. mg kg e o o o o o e e e e o @ g kg

clay loam 3.6 91.0 20.0

J. of KORRA, 27(1), 2019



HRZAYH Al BlO|R3t T2 ehEYy HIRS XY AISY 1Y 51

A

Table 2. Chemical Components of Biochar and Pig Manure Compost*

pH EC TOC TIC TN
Materials P g
(@ sm) @
Biochar 9.8(1:20) 16.5 533 425 2
Pig manure 8.8(1:5) 34 258.6 30.2 29.1

*TC; Total carbon, TOC; Total organic carbon, TIC; Total inorganic, and TN; Total nitrogen
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Fig. 1. Changes of NH-N and NOs-N concentrations in the soil for the different treatments during
cabbage cultivation. DAT; days after transplanting. Results are the mean of triplicates samples and

error bars indicate standard deviation.
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Fig. 2. Changes of P,Os concentrations in the soil for the different treatments during cabbage cultivation.

DAT; days after transplanting. Results are the mean of triplicates samples and error bars indicate

standard deviation.
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Fig. 3. Changes of K-O concentrations in the soil for the different treatments during cabbage cultivation.
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Fig. 4. Comparsions of cabbage growth responses to different treatments.

Table 3. Cabbage Growth Responses to the Treatments

Parameters Units Control N 40% N 40% + 0.07M MgO N 60%
Plant height cm 358 £ 1.7 252 + 0.6 173 £ 2.6 193 £ 2.8
Head Height cm 28.8 £ 0.8 255 £ 1.1 21.8 =+ 0.7 228 £ 1.6
Width cm 20.1 + 1.2 18.7 £ 0.3 174 + 0.7 17.6 = 0.6
Plant fresh weight kg plant” 37+ 04 33 +£04 26 +£02 28 +£ 03

The values are represented mean of 15 samples with standard errors.
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