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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 61%3 3.96 1019 24.95+544
Organic farming - carrot clay 7811017 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 +0.011 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.

agUunan1sIe

AuANLUAg ﬁn%um’?ﬂ“ﬁ’q 3uilag (maﬂ‘iﬂa‘ WATEN LATHITDLND) ﬁﬂ?mm&gauvﬁﬁ%\i 4 93im 1ANNIN
Auanulasdiniedl (uilaenssifaw) agdnsldadAynieadia InaavannulasdnauriadnranuBunnuuaiiee
E91N919 7.381-7.695 waAR WliyEa 5.716-5.933 91 4.489-4.698 uara Mg 3.094-3.332 log CFU /g of
dry soil  nuEAUIALANNLaINIATIRANL BN ULATIGe e 6.686  LaARluTETA 5.237 31 3.811
waz@MINg 2.692 log CFU /g of dry soil WaznLan1Buadunzedng luau uay pH 189Au Handuiusiy
anniaunidia 4 1ialuau TnaBunndwiedag luaudanduiuguoudunssiu B nuuaiGeluau
(R? = 0.9704) 31ludAu (R? = 0.8567) uazuemmludedaluin (R? = 0.655) waswudn AN pH 1e9AUs
anduiusiuuina s atulSunniuueiizeluiu (R? = 0.7789) waamludedaluiu (R? = 0.8474) s lufu
(R? = 0.8346) wazdaniglusu (R = 0.7474)

a a
naRngsNUsEAA
nsRdeafil IWiunuatuayunifaaanantiumalulainszaauinddinummisaiansziis ain

o

unaenuiuaels Usranthudseunns wa. 2557

L4 a
LAaN@1TRNNAN
L a o Iy a Q‘ 1% aa a 3 dl a @
NN AUNFUN AN ANKA WATANENT Axmed. 2554. TasaaFedsrannsresuuanBeiBunmnuaulnidgnlufus
wavALFENdn. AsanshuLaYily 33:299-311.



84 ANIATNEATNIZABNINGN

E

ARNANsEnARTgANeN. 2544, ﬂgﬁ%wmlﬁmﬁu. RS 9. NAdTL AN, ALTINERS, NMTANENAR INEAANERT,
NIUNN. 528 U.

Ay dauned. 2545, ARONTIATITHARLATT. NATTNEICIANEART ADTNINEINIBITUTNR NMANENRE EITATUATUNS,
ANUAN. 168 1.

dininenpngpsieniaiauniiau, 2548. ARanNTAETRNet Ay 1 o N Jaguiutlgemiu uazmTiAziienna
FUIBINIATFIURUAN i 1. Rkl 2. naimuniiau, NN, 200 U.

Allen, M.M. 1968. Simple conditions for growth of unicellular blue-green algae on plates. J. Phycol. 4:1-3.

Bandick, A. K. and R. P. Dick. 1999. Field management effects on soil enzyme activity. Soil Biol. Biochem. 31:1471-1479.

Berg, G. and K. Smalla. 2009. Plant species and soil type cooperatively shape the structure and function of microbial
communities in the rhizosphere. FEMS. Microbiol. Ecol. 63:1-13.

Germida, J. J. 1993. Cultural method for soil microorganism. pp. 263-275. In M. R. Carter (ed.). Soil Sampling and Method
of Analysis. Canadian Society of Soil Science . Lewis Publishers.

Giller, K. E., M. H. Beare, P. Lavelle, A. M. N. Izac and M. J. Swift. 1997. Agricultural intensification, soil biodivesity and
agroecosystem function. Appl. Soil Ecol. 6:3-16.

Glick, B. R. 1995. The enhancement of plant growth by free-living bacteria. Can. J. Microbiol. 41:109-117.

James, N. 1958. Soil extract in soil microbiology. Can. J. Microbiol. 4:363-370.

Janvier, C., F. Villeneuve, C. Alabouvette, V. Edel-Hermann, T. Mateille, and C. Steinberg. 2007. Soil health through soil
disease suppression: Which strategy from descriptors to indicator? Soil Biol. Biochem. 39:1-23.

Kuster, E. and S. T. Williums. 1966. Selection of media for isolation of streptomycets. Nature 202:928-929.

Lupwayi, N. Z., M. A. Monreal, G. W. Clayton, C. A. Grant, A. M. Johnston and W. A. Rice. 2001. Soil microbial biomass and
diversity respond to tillage and sulphur fertilizers. Can. J. Soil Sci. 81:577-589.

Mader, P., A. Fliessbach, D. Dubois, L. Gunst, P. Fried and U. Nigglei. 2002. Soil fertility and biodiversity in organic farming.
Science 296:1694-1697.

Martin, J. P. 1950 Use of acid, rose bengal and streptomycin in the plate method for estimating soil fungi. Soil Sci. 69:215-232.

Moeskops, B., Sukristiyonubowo, D. Buchan, S. Sleutel, L. Herawaty, E. Husen, R. Saraswati, D. Setyorini and S. D. Neve.
2010. Soil microbial communities and activities under intensive organic and conventional vegetable farming in West
Java, Indonesia. Applied Soil Ecology 45:112-120.

Monokrousos, N., E. M. Papatheodorou, J. D. Diamantopoulos and G. P. Stamou. 2006. Soil quality variables in organically
cultivated field sites. Soil Biol. Biochem. 38:1282-1289.

Oehl, F., E. Sieverding, P. Mader, D. Dubois, K. Ineichen, T. Boller and A. Wiemken. 2004. Impact of long-term conventional
and organic farming on the diversity of arbuscular mycorrhizal fungi. Oecologia 138:574-583.

Peascock, A. D., M. D. Mullen, D. B. Ringleberg, D. D. Tyler, D. B. Hedrick, P. M. Gale and D. C. White. 2001. Soil microbial
community response to dairy manure or ammonium nitrate applications. Soil Biol. Biochem. 33:1011-1019.

Peruci, P. 1990. Effect of addition of municipal solid waste compost on microbial biomass and enzyme activities. Biol. Fertil.
Soils. 10:221-226.

Serensen, J. and A. Sessitsch. 2007. Plant-associated bacteria-lifestyle and molecular interactions. /n J.D.V. Elsas, J.K.
Jansson and J.T. Trevors. (ed). Modern Soil Microbiology. 2™ ed. Taylor and Francis Group, Inc., Boca Raton.

Srivastava, R., D. Roseti and A.K. Sharma. 2007. The evaluation of microbial diversity in a vegetable based cropping system
under organic farming practices. Applied Soil Ecology 36:116-123.

Wollum, A. G. 1994 . Soil sampling for microbiological analysis. In SSSA. Method of Soil Analysis, Part 2: Microbiologycal
and biochemical properties. SSSA Book No 5., USA.

Woomer, P. L. 1994. Most probable number counts. pp. 59-79. In SSSA. Method of Soil Analysis, Part 2: Microbiologycal
and biochemical properties. SSSA Book No 5., USA.





