Microbial and Chemical characteristics of Citrus House
and Field Soils in Cheju Island
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Summary

Distributions of actinomycetes, bacteria, and fungi were examined in citrus house and
field soils sampled from volcanic ash soil area. pH, electrical conductivity, and
exchangeable K, Ca, and Mg content in citrus house soil were higher than them in
citrus field soil, however, total nitrogen content in citrus house soil is lower than that in
citrus field soil.

Number of total microorganisms in citrus house soil was about 3.1x10°, which was
10 times lower than that in citrus field soil, and also that was remarkably lower than
similar group of volcanic ash soil in cultivating and upland scil. Number of
actinomycetes and bacteria in citrus house soil were similar to citrus field soil, however,

that of fungi in citrus house soil was lower than that in citrus field soil.
Electical conductivity and Bray No. 1 P in citrus field soil and pH and exchangeable

Mg content in citrus house soil were positively correlated with distribution of
actinomycetes in soils and Bray No. 1 P in citrus field soil and exchangeable Mg

content in citrus house soil were negatively correlated with distribution of fungi in soils

Keywords : volcanic ash citrus orchard soil, soil chemical property, actinomycetes,

bacteria, fungi
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Table 1. The composition of YG medium for the isolation of bacteria

Yeast extract
Glucose
KzHPO,
KH:PO;,
MgSQ; » 7TH-0
Agar

Distilled water
pH

10 g
10 g
03 g
02 g
02 g

150 g

1,000 ml
6.8

Table 2. The composition of GSA medium for the isolation of actinomycetes

Glucose
Starch
Asparagine
KoHPO4
MgS0s + 7TH:0
NaCl

Yeast extract
FeSO; + 7H:0
Agar

Distilled water
pH

50g
50 g
05¢g
05 g
05 g
05 g
05 g
001 g
150 g
1,000 ml
7.0
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Table 3. The composition of Rose bengal medium for the isolation of fungi

KHPO;4
MgSO; * TH-0
Peptone
Glucose

Rose bengal
Agar

Distilled water
pH

10 g
05 g
50 g
100 g
0.033 g
200 g
1,000 ml
6.8
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Table 4. Some chemical properties of soils sampled from inside

and outside of citrus house

(1) house soil

Range Mean
pH 42-69 52
Organic matter content (g/kg) 50.1-1756 1076
Electrical conductivity (uS/cm) 56-1152.0 479.3
Total nitrogen (g/kg) 2.93-6.92 477
C/N ratio 79-239 13.2
Bray No. 1 P (mg/kg) 30.5-427.0 103.5
Exchangeable K (emol/kg) 0.10-1.85 056
Exchangeable Ca (cmol/kg) 0.9-10.8 48
Exchangeable Mg (cmol/kg) 0.43-4.59 2.18

_84-



U252

A B} L XEU0| 2EHY MHAN 0|YE4 5

(2) field soil

Range Mean
pH 4.2-56 45
Organic matter content (g/kg) 92.2-190.1 154.2
Electrical conductivity (1S/cm) 121.0-390.0 1949
Total nitrogen (g/kg) 4.30-850 6.62
C/N ratio 10.2-176 13.7
Bray No. 1 P (mg/kg) 8.8-434.0 73.9
Exchangeable K (cmol/kg) 0.04-1.22 0.35
Exchangeable Ca (cmol/kg) 0.22-6.35 1.40
Exchangeable Mg (cmol/kg) 0.11-164 0.52
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Table 5. The number of microorganisms in soils smapled from

inside and outside of citrus house

(1) house soil

Range Mean
No. of Actinomycetes (cfu/g) 0.72-1.71x10’ 9.85x10°
% of Actinomycetes 0.002-30.3 8.7
No. of Bacteria (cfu/g) 1.84x10"-1.22x10° 2.93x10°
% of Bacteria 63.0-98.8 8.4
No of Fungi (cfu/g) 16x10™-1.13x10* 6.43x10°
% of Fungi 0.1-21.1 6.0
B/F ratio 3.7-1811 9.3
Total no. of microorganisms (cfu/g) 2.92x10%-1.23x10° 3.09x10°

(2) field soil

Range Mean
No. of Actinomycetes (cfu/g) 1.54x10°-1.72x10" 8.52x10°
% of Actinomycetes 0.04-20.8 26
No. of Bacteria (cfu/g) 2.22x10*-9.8x10" 1.65x10"
% of Bactena 54.8-99.9 919
No of Fungi (cfu/g) 2.1x10°-4.86x10” 4.28x10"
% of Fungi 0.1-31.0 54
B/F ratio 2.2-1686.7 304.5
Total no. of microorganisms (cfu/g) 4.05x10"-9.82x10° 1.71x10°
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*ig. 1. Effects of pH and EC on the distribution of actinomycetes, bacteria, and fungi in citrus
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Fig. 2. Effects of organic matter, nitrogen, and C/N ratio on the distribution of
actinomycetes, bacteria, and fungi in citrus house and field soils.
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Fig. 4. Effects of exchangeable Ca and Mg on the distribution of actinomycetes, bacteria,

and fungi in citrus house and field soils.
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