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Sustainable farming systems have remarkably increased in Korea due to the 

increase of environmental concerns caused by the conventional systems. This study 

was performed on eight-year-old ‘Niitaka’ pear tree s to investigate the effects of 

different organic fertilizers on soil chemical and microbial properties and leaf and 

bud developments. Treatment and applications included 10 kg of rice bran (RB), 

10 kg of coffee bran compost (CBC), 10 kg of Chitin incubated compost (Micro 

keeper®, CIC), and 30 kg of the mixture of the RB, CBC, and CIC (RCC). Con-

trol received 60 g of NPK (16-11-12) chemical fertilizer. The organic fertilizers 

increased organic matter, nutrient concentrations such as P, K, Ca, and Mg, and 

microbial biomass in soils compared to the control. RCC had the greatest specific 

leaf weight (SLW), and the other treatments did not have a significant difference 

for the SLW. Leaf P and K concentrations were different among the treatments, 

but they were not affected by the amounts of the soil nutrients. No differences 

were observed in the leaf Ca and Mg concentrations in the treatments. Organic 

fertilizers had greater chlorophyll contents than the control but had similar flower 

bud characteristics to the control.

Key words : organic, ‘Niitaka’ pear, rice bran, coffee bran, chitin compost, 

nutrient, growth, microbial biomass
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2004 8 ‘ ’ 

. (Control), (Rice bran, RB), (Coffee 

bran compost, CBC), (Chitin incubated compost, CIC), 

(RB+CBC+CIC, RCC) 1 1 10 .

1 ton 50kg, 2kg 60% 

2m 2 2 . 

. 

6 . (‘ ’®)

25%, 40%, 10%, 1%, 1%

50% 6 . 

Element pH (1:5)
OM
(%)

Total N
(mg/kg)

P2O5

(mg/kg)
K

(cmol/kg)
Ca

(cmol/kg)
Mg

(cmol/kg)
EC

(ds/m)

Desired 

level
6.0-6.5 2.5-3.5 150-200 300-500 0.5-0.7 5.0-6.0 1.5-2.0 below 2

 Treatments
 N P K C/N

(%)

Rice bran 2.1 3.8 1.4 23

Coffee bark compost 2.2 0.1 0.1 16

Chitin incubated compost 1.0 1.0 1.0 17

Nutrient sources were not statistically analyzed, but the results were from a bulk analysis derived from 

random samples of the nutrient sources.



․ ․ ․ ․ ․366

2004 3 1m (RB)

(CBC) (CIC) 10kg( 1 ) . (RCC)

10kg+ 10kg+ 10kg , 

. (30-40kg/ha)

(NPK 16-11-12) 60g . 

Table 1 , 

Table 2 .

. 8 canopy 30cm , 

. pH 5g : = 1 : 5

1 Desktop pH/mV temp meter(Orion 420A+) EC

pH EC meter(Model CONSORT C533) .

(OM) Turin (Kononova, 1966) cabon 

.

(cation exchange capacity: CEC) 5g 1N NH4OAc(pH 

7.0) 50mL 100mL 30 pH H+ Brown

No.6 

Ca2+, Mg2+, K+ Na+ ICP(Inductively coupled plasma atomic emission spectrometer, Pye- 

unicam PU 9000, England) , CEC . P2O5

SnCl2 (Mo) 720nm .

( )

(microbial biomass) 6 8 . canopy 

10cm 

, 

(Yang and Kim, 2001). 2mm 10g

.
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Westwood(1993) 100

2005 7 26 3

100

. leaf Area meter(Model LI-3000 Area Meter)

specific leaf weight(SLW, )

.

10 80% 25mL

65℃ shaker 18

. UV/VIS spectrophotometer 645nm 663nm

, Aron (1949) a, b, 

.

80℃ 2

40mesh . 0.5g flask

(H2SO4 : HClO4 2:1 ) 15mL H2O2

2~3 300℃ . 

30mL No.6 Whatman 

100mL mess flask . P UV sepectrometer 

(Shimadzu UV-1601, Japan) 470nm . K, Ca, Mg ICP(Inductively 

coupled plasma atomic emission spectrometer, Pye-unicam PU 9000, England) .

11 1 10 

. 

.

1 1 10 . SPSS 

, Duncan(duncan’s multiple range 

test, α=0.05) . 

pH (Stiles and Reid, 1991) 

. 
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pH CBC

(Table 3). RCC

pH (6.44 pH) RB pH 6.0 

, 2.5% . 

(CEC) pH

RCC CEC . pH, , CEC 

. Choi (2000) 13

2 Ca , Kim (2000)

pH . Ros 

(2003) (urban organic waste)

(straw) . 

(EC) P<0.05 . 

, 

. 40ton/ha, 80ton/ha 

20 40

(Kim et al., 2000). 8 26 , 

7~8

. 

Treatment pH (1:5) OM (%) CEC (cmol+/kg) EC (ds/m)

Control 5.4 d 1.6 c  7.5 a 1.0 a

Rice bran (RB) 6.2 b 2.8 a  8.0 a 1.1 a

Coffee bran com (CBC) 5.5 d 1.9 b  7.9 a 1.3 a

Chitin incubated com (CIC) 5.8 c 2.1 b  6.5 a 1.1 a

RCC (RB+CBC+CIC) 6.4 a 2.5 a 10.1 a 1.2 a

Means separation within columns by Duncan’s multiple range test at P=0.05.

P2O5( ) K( ), Ca( )

, Mg( )
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(Table 4). pH RCC 

P2O5(674mg/kg) Ca(6.7cmol+/kg)

Mg . CIC K (0.27cmol+/kg) , K

(Table 1). P2O5 K, Ca 

, , 

(McGill et al., 1986) . , RCC P2O5

(3.8%) (Table 2) 

.

Treatment P2O5 (mg/kg) K+ (cmol+/kg) Ca2+ (cmol+/kg) Mg2+ (cmol+/kg)

Control 123 c 0.15 c 3.5 c 2.3 a

Rice bran (RB) 661 a 0.23 ab 6.0 ab 1.6 a

Coffee bran com (CBC) 312 b 0.17 bc 6.1 ab 1.5 a

Chitin incubated com (CIC) 264 b 0.27 a 4.5 bc 2.8 a

RCC (RB+CBC+CIC) 674 a 0.23 ab 6.7 a 3.5 a

Means separation within columns by Duncan’s multiple range test at P=0.05.

6 8 , CIC 

(Fig. 1). 6 8

. Bolton (1985)

, 

Weon (2004) NPK 

. Lee (2003)

(Wang et al., 1999), 

CIC . 
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       RB=rice bran, CBC=coffee bran compost, CIC=chitin incubated compost, RCC=RB+CBC+CIC.

Vertical bars represent ±SD of the mean.

, , 

(SLW) (Table 5), 

. RCC 

(27.6mg/cm2) . 

Lee(2003)

2

.

Treatment Leaf area (cm2) Leaf wt. (g) SLW (mg/cm2)

Control 55 b 1.4 b  26.3 ab

Rice bran (RB) 56 b 1.4 b 25.8 b

Coffee bran com (CBC) 53 b 1.4 b  26.5 ab

Chitin incubated com (CIC) 61 a  1.6 ab  26.8 ab

RCC (RB+CBC+CIC) 68 a 1.8 a 27.6 a

Means separation within columns by Duncan’s multiple range test at P=0.05.



371

Treatment
P K Ca Mg 

(%)

Control 0.19 a  0.88 bc 0.51 a 0.16 a

Rice bran (RB)  0.19 ab  0.86 bc 0.69 a 0.14 a

Coffee bran com (CBC) 0.19 a 1.10 a 0.46 a 0.14 a

Chitin incubated com (CIC) 0.19 a 0.79 c 0.55 a 0.19 a

RCC (RB+CBC+CIC) 0.18 b 0.91 b 0.63 a 0.21 a

Means separation within columns by Duncan’s multiple range test at P=0.05.

        RB=rice bran, CBC=coffee bran compost, CIC=chitin incubated compost, RCC=RB+CBC+CIC.

Vertical bars represent ±SD of the mean.

7

, Ca Mg 

(Table 6). K P CIC RCC(Table 4)

K P . ‘Okanagan’ 

Mg (Neilsen and Edwards, 

1982). 1~2 , 30cm 

(Stiles and Reid, 1991). 
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(Millard, 1995) 

.

(Fig. 2). 

(Faust, 1989).

, 

, 

(P>0.05)(Table 7). 2

(Lee et al., 2009).

Treatment
Fresh wt.

(mg)

Bud size
Bud No.

L (cm) D (cm) L/D 

Control 112 a 8.2 a 5.4 a 1.52 a 9.9 a

Rice bran (RB) 116 a 8.5 a 5.5 a 1.56 a 9.7 a

Coffee bran com (CBC) 107 a 8.2 a 5.3 a 1.56 a 9.8 a

Chitin incubated com (CIC)  98 a 8.4 a 5.3 a 1.59 a 10.3 a

RCC (RB+CBC+CIC) 111 a 8.7 a 5.4 a 1.61 a  9.9 a

Means separation within columns by Duncan’s multiple range test at P=0.05.

. 

, 

. 8 ‘ ’ , , ‘ (

’®) 10kg, 10kg, 10kg, 30kg

NPK 60g . 
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P, K, Ca, Mg (biomass) . 

, . 

P K , 

. Ca Mg . 

. 1

, 

.
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