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Determination of Microbial Population in Soil of Organic Vegetable Farming Systems
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Abstract

Soil samples were collected from three plots of organic vegetable farming (broccoli plot, carrot
plot and and egg plant plot) and another of chemical vegetable farming (garlic plot) in Pak Chong district,
Nakhon Ratchasima province. Each soil sample was performed with 3 replicates using selective media to
isolate microbial organisms such as bacteria, actinomycetes, fungi and algae. It was found that all kinds
of microbial population in organic vegetable farming soils were significantly higher than thatin the chemical
vegetable farming soils. Bacteria, actinomycetes, fungi, and algae in the organic vegetable farming soils
was found in the range of 7.381-7.695, 5.716-5.933, 4.489-4.698 and 3.094-3.332 log CFU /g of dry sail,
respectively. While microbial population of bacteria, actinomycetes, fungi, and algae in the chemical
vegetable farming soil existed at 6.686, 5.237, 3.811 and 2.692 log CFU /g of dry soil, respectively.
The finding also revealed that the amount of soil organic matters and soil pH had correlations with the

amounts of four microbial organisms in soils.
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Figure 1 Field condition and soil sampling from 3 kinds of organic vegetable (broccoli (a), carrot (b) and
egg plant (c)) farming plots and 1 chemical vegetable (garlic (d)) farming plot in Pak Chong

district, Nakhon Ratchasima province.
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Table 1 Chemical properties of soils collected from 3 kinds of organic vegetable (broccoli, carrot and
egg plant) farming plots and 1 chemical vegetable (garlic) farming plot in Pak Chong district,
Nakhon Ratchasima province. (mean + standard deviation; n=3)

Soil texture Soil pH EC (uS/cm) Organic Soil moisture

Plot matter (%) content (%)
Organic farming - broccoli clay 7.70 £0.23 61E3 3.96 1019 24.95+544
Organic farming - carrot clay 7.8110.17 647 330021 20.01%+1.83

Organic farming - egg plant clay 7921 0.26 73t8 3.4410.10 27.67%1.00

Chemical farming - garlic clay 7.24 £ 0.09 65t 4 2021002 19.51%3.23

Table 2 Microorganisms (bacteria, actinomycetes, fungi and algae) in soil collected from 3 kinds of
organic vegetable (broccoli, carrot and egg plant) farming plots and 1 chemical vegetable
(garlic) farming plot in Pak Chong district, Nakhon Ratchasima province. (mean + standard

deviation; n=3)

Bacteria Actinomycetes Fungi Algae "
Plot (log CFU? /g (log CFU (log CFU (log CFU
of dry soil) /g of dry soil) /g of dry soil) /g of dry soil)
Organic farming - broccoli 7.695a” 5.716 ¢ 4617Db 3.094 bc (2.576-
+0.021 +0.007 % 0.060 3.613, P=0.05)
Organic farming - carrot 7.410b 5.839b 4.489 c 3.209 ab (2.696-
+0.020 +0.026 +0.032 3.733, P=0.05)
Organic farming - egg plant 7.381b 5933 a 4.698 a 3.332 a (2.831-
to0.016 to0.016 t0.011 3.868, P=0.05)
Chemical farming - garlic 6.686 c 5.237 d 3.811d 2.692 ¢ (2.233-
+0.037 +0.027 +0.008 3.270, P=0.05)

" The amount of algae was expressed as mean (lower confidence limit-upper confidence limit, P=0.05),
calculated from MPN table.
" CFU = colony forming unit

¥ Mean in the same column followed by the same letter are not significantly different at 95% level by DMRT.
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Figure 2 Correlation between soil organic matter and soil microorganisms in soil collected from organic
vegetable farming plot (n=9) and chemical vegetable farming plot (n=3) in Pak Chong district,

Nakhon Ratchasima province.
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Figure 3 Correlation between soil pH and soil microorganisms in soil collected from organic vegetable

farming plot (n=9) and chemical vegetable farming plot (n=3) in Pak Chong district, Nakhon
Ratchasima province.
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