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ABSTRACT

The Research Project on evaluation of the product known as
"Effective Microorganisms-EM”. and its related products, testing of their
feasibility and effects on agriculture and environment in Thailand, was an
intensive collaborative research work between Kasetsart University and
The Department of Agriculture, Ministry of Agriculture and Cooperative.
It was a priority pilot project generated from resources and budget
pooling of the two institutions. The joint research was driven from the
fact that the said products were indicated to be those of soil improving
agent, thus not being subject to a declaration of their components or to
inspection or certification by the relevant government agency, and from
the poor and unbelievable informations of the said products and their
application which were advertised to possess multi-purpose properties,
ranging from being used as an additive for the production of composts;
application for plant diseases and pest control; utilization for livestock
development; waste water treatment and waste deordorization and in
addition as a human health-drink.

The Project was started in April 1994 and was completed in
fourteen months. Two closed seminars were held consequently among all
researchers and the final seminar was held opened to public. The Project
consisted of 4 major projects divided into 39 subprojects in which a total
of as many as nearly 100 faculty members and researchers from both
agencies participated. (Excluding laboratory workers and field
personnels.)

The results of the first major project on Surveying and
Collecting Data on EM and Its Use revealed that from quesionaire
surveying, among the three groups surveyed, the group of individual in
general was the group with least number of people having knowledge
about EM or even fewer number who ever use it. The group of academics
was the highest percentage group of people knowing EM while farmers,
The third group surveyed, was found that rather few persons know EM.
Results of seven categories of documents collection locally and
internationally indicated that there were very few technical reports about
EM and its use, especially about technical matters in the aspects of
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Microorganisms and agriculture applications.

The results of the second major project on Properties of EM
started with The Chemical and Biochemical Properties of EM and EM
Products concluded that Super EM has an acidic pH between 2.25-3.63
with lactic acid content of 0.87-1.16% (w/v); total volatile fatty acid
(VFA.) content of 0.11-0.13% (w/v) consisted of acetic acid, propionic
acid and butyric acid; 3% w/v polar component and 0.3% w/v of non-
polar component (after drying); the contents of N, P and K did not
quantify to use as liquid fertilizer; no glucose, fructose, sucrose,
arabinose, maltose, xylose, xylitol and erythritol were found while a low
content of 11.33 mg/g dry weight of para-gibberellic acids (GA) was
found to increase to a maximum quantity of 28.98 mg/g dry weight when
stored for 30 days at room temperature. The supernatant of super EM was
found to contain 0.25% w/v alcohol, protein 0.25% w/v and a low content
of cellulase enzyme 0.005 U/mg protein while no activities of chitinase
and xylanase were found. As for pesticidal properties of EM products,
namely Sutoju and Bogashi, the two pesticide formulas, revealed that
super EM in Sutoju did not have the effect of preventing and eliminating
pests and that Bogashi had its properties not different from those of the
general composts.

The investigation of microbial components of super EM
revealed that the total aerobic bacterial counts were ranged from 106 -
108 cfu/gram while total anaerobic bacterial counts were ranged from 104
- 109 cfu/gram. Various specific groups of bacteria were found just
mostly the same as contained in soil sample. The bacterial genera found
were Bacillus, Lactobacillus Staphylococcus, Pseudomonas, Proteus,
Alcaligenes and some unknown colonies. The total fungal counts of super
EM were ranged 2.5 x 104 to 9.6 x 104 cfu/ml. They were identified as
Aspergillus niger, Penicillium (darkgreen), Penicillium (grey) and
Penicillium (green wrinkly), whereas Asp. flavipes, Rhizopus, Asp. flavus,
Asp. fumigatus, Emericella (white), Emericella (cream) and Fusarium.
were found in some EM samples. The total yeast counts indicated the
range of 105 - 106 cfu/ml which were identified to Genera Candida,
Kloeckera and Rhodotorula. The survivals of bacteria, fungi and yeast in
super EM after storing at room temperature were also investigated. The
detection of some specific group of bacteria revealed that lactic acid
bacteria contents were ranged 6.6 x 105 to 9.9 x 106 cfu/ml, they were
identified as Lactobacillus plantarum, (as majority), L. caseiand L.
rhamnosus. Streptomycetes were found 8.5 x 103 cfu/ml with only two
isolates possess the cellulose digestibility. Two important groups of
bacteria which were not found in any EM samples were photosynthetic
bacteria. (both green and purple groups) and actinomycetes. In addition,
DNA was not detected in any super EM samples indicating that genetic




transformation of microorganisms in soil was almost impossible as well
as there was no anti-microbial growth effect of all EM samples.
The results of the third major project on EM and EM

Products Applications for Agricultural and Environmental Purposes
concluded that: As pesticidal effect, There was no effect on growth
inhibition of phytopathogenic bacterial and fungal pathogens. As insect
pesticidal effect, there were no effects on controlling Chinese Kale insect
pests; rice insect pests; cotton bollworm; Asian citrus psyllid on
Tangerine; leaf roller in mungbean; African red mite, citrus rust mite and
citrus yellow mite. There were no antifeeding effect, oviposition
deterrence and stomach poison on Heliothis armigera larvae as well as no
effect as contact poison on H. armigera, Spodoptera litura, S. exigua
larvae and as repellent effect on Epilachna spp. As fertilizer agent, the
compost made from super EM was the worst compared to those made
from two local commercial fertilizer agents and even fresh cattle manure.
The efficiencies of super EM on increasing crop production were
investigated in rice, corn, sorghum, tomato, yard long bean, similar
results were obtained that there were no significant positive effect on
growth of the above crop plants. Studies on EM effect on soil enzyme
activities concluded that application of chemical fertilizer associated with
compost was already good enough to obtain the sufficiency of natural soil
microorganisms reaction and organic matter decomposition. Effects of
EM on soil microorganisms were studied and indicated that growth and
nitrogen fixation efficiency of blue green algae were induced at optimal
EM concentration but reduced at higher concentration of EM, as well as
reduction of VA mycorrliza content in soil after EM treatment. As for
effects on pig performance and feed digestibility, no significant effect
was found. In culture of hybrid catfish, no significant difference in the
water quality as well as no effect on survival rate, growth rate and total
production of hybrid fish. As aerobic-wastewater treating agent, EM
showed the same efficiency as the mixed cultures from the domestic
oxidation pond whereas in anaerobic treatment and biogas production
from swine manure, treatments with EM and manure from EM-fed swine
showed lower efficiencies. Studies on EM-treated swine wastewater as
fertilizer on vegetables revealed that kale growth yields were significant
lower than those from chemical fertilizer while in Chines radish and
chilli, yields from EM-treated wastewater were not significant different
from chemical fertilizer. Only in marigold flower that gave the positive
result. It was very interesting to proved that hydrogen sulfide production
(H S) was inhibited by acid produced during fermentation of molasses by
some acid forming microorganisms in EM as well as microbe
contaminated in molasses.

The results of the fourth major project on Environmental




Impacts of EM Application concluded that there was no significant
difference on the average of water quality parameters for both agricultural
purpose and sanitary aspects of the water treated with EM or chemical
compounds. In addition, EM did not have the property to decompose
residual toxic substances in soil like methyl parathion and carbofuran.

In overall conclusion, these reports were the first technical
data documents for the preliminary decisions of those who are in
consideration of utilizing these products and particularly to provide a
reliable scientific results to the laying of measures to control the import of
microbial products into the country in the future.
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