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Abstract

BACKGROUND: The urgency of feeding the world’s
growing population while combating soil pollution, salinization
and desertification requires suitable biotechnology not only
to improve crop productivity but also to improve soil health
through interactions of soil nutrient and soil microorganism.
Interest in the utilization of microbial fertilizer has
increased. A principle of nature farming is to produce
abundant and healthy crops without using chemical
fertilizer and pesticides, and without interrupting the
natural ecosystem. Beneficial microorganisms may provide
supplemental nutrients in the soil, promote crop growth, and
enhance plant resistance against pathogenic microorganisms.
We mixed beneficial microorganisms such as Bacillus sp.
Han-5 with anti-fungal activities, Trichoderma harziaum,
Trichoderma longibrachiatum with organic material
degrading activity, Actinomycetes bovis with antibiotic
production and Pseudomonas sp. with nitrogen fixation.
This study was carried out to investigate the mixtures on the
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soil microflora and soil chemical properties and the effect
on the growth of lettuce and cucumber under greenhouse
conditions.

METHODS AND RESULTS: The microbial mixtures
were used with each of organic fertilizer, swine manure and
organict+swine manure and compared in regard to changes
in soil chemical properties, soil microflora properties and
crop growth. At 50 days after the treatment of microorganism
mixtures, the pH improved from 5.8 to 6.3, and the EC,
NOs-Na and K decreased by 52.4%, 60.5% and 29.3%,
respectively. The available P,Os and SiO» increased by
25.9% and 21.2%, respectively. Otherwise, the population
density of fluorescent Pseudomonas sp. was accelerated
and the growth of vegetables increased. Moreover, the
population density of E. coli and Fusarium sp., decreased
remarkably. The ratio of bacteria to fungi (B/F) and the ratio
of Actinomycetes bovis to fungi (A/F) increased 2.3 (from
272.210 624.4) and 1.7 times (from 38.3 to 64), respectively.
Furthermore, the growth and yield of cucumber and lettuce
significantly increased by the treatment of microorganism
mixtures.

CONCLUSION(S): These suggest that the
treatment of microorganism mixtures improved the
chemical properties and the microflora of soil and the crop

results
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growth. Therefore, it is concluded that the microorganism
mixtures could be good alternative soil amendments to
restore soil nutrients and soil microflora.

Key Words: Growth of vegetables, Soil chemical
properties, Soil microflora, Treatment of microorganism
mixtures
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Table 1. Componemt of organic fertilizer and swine manure used
Type of Organic matter N  C/N ratio As Cd Hg Pb Cr Cu Ni Zn
manure (g / kg) (mg / kg)
forg.afmc 4635 276 16.8 ND* 0001 ND 0001 0003 0167 0001 0.015
ertilizer
Swine 432.0 12.0 16.7 ND 042 ND 167 145 303 181 1082
manure

ND': Not detected.
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Table 2. Chemical properties of soil before and after application of microbial agents

Application pH EC oM NOsNa P05 SO K Ca Mg Na CEC
(L5  (dS/m) (g/kg) mg/kg cmol’/kg

Before 5.4 42 37.2 456 27 137 092 58 19 034 141

1* 58 2.7 30.2 270 29 127 072 52 19 033 136

After 2 5.6 34 31.0 564 24 150 086 62 30 044 140

30 days 3 5.6 4.0 34.5 472 24 147 084 56 27 043 130

4 5.8 24 31.7 339 22 148 078 60 23 037 131

1 6.3 2.0 28.1 180 34 166 065 50 18 027 130

After 2 5.4 25 34.8 532 23 145 088 54 27 029 132

50 days 3 53 3.8 37.9 430 20 148 085 52 23 039 131

4 6.0 2.0 30.6 303 2 145 075 53 20 031 143

1, Microorganisms; 2, Organic fertilizer; 3, Swine manure; 4, Organic fertilizer + Swine manure .
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Table 3. Change of microflora in soil before and after application of microbial agents

Application ( ﬁ‘g’]g’;{?}’g) P S(iligwgloilgfjgip (><10§: Cle:?é e gl{;a”gl’:“U ;P) A/F* B/F*
Before 0.65 19 79 6 38 272

e 8.6 66 2.7 3 64 623

After 2 7.2 22 6.3 5 41 290
50 days 3 6.5 1.9 7.0 6 40 284
4 6.9 29 6.6 5 45 320

* Ratio of actinomycetes/fungi; **Ratio of bacteria/fungi; ***1, Microorganisms; 2, Organic fertilizer; 3, Swine manure

4, Organic fertilizer + swine manure.
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Fig. 1. Effect of application of microbial agents on
growth of lettuce. I : non-treatment, [l : mixed
microorganism, [T : organic fertilizer, I : swine
manure, [l : organic fertilizer+swine manure.
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Fig. 2. Effect of application of microbial agents
on early growth and yield of cucumber. [T :
non-treatment, [l : mixed microorganism, [T :
organic fertilizer, [T : swine manure, [l : organic
fertilizer+swine manure.
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7hsleltkal B a1ekgl 0w, Aslantas 5(2007)< Bacillus sp.
4l Pseudomonas sp. 37} Eokoll Atzh AplA] 7Rl o) 45
Fo] 717} 116%Sh 137% S7Fetictal waskolch gt
Shaharoona 5(2007), Ahn -5(2007), Kloepper 5(2007)
o Bacillus sp. ¥ Pseudomonas sp.2| 37| 2= A%
o] FAEUth= Hagl ARSIt o= & v A
7W7F Boke] 3etd EAo] M BEE AR o7 AuA
B AL xsk= Aow wEn)

Fig. 3. Effect of application of microbial agents on
yield and its component of cucumber. [ : non-treatment,
Il : mixed microorganism, I : organic fertilizer, IT :
swine manure, [l : organic fertilizer+swine manure.
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