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ABSTRACT
A research study was conducted by Chinese Agricultural University to evaluate the effects of

EM technology on growth of pig, disease resistant ability, pork quality, and environment

protection. The study results showed: application of EM technology to raise pig, the daily

gain of the pig increased 16%-32.6%, disease resistant ability was strengthened, pork quality

was improved and environment condition of the pig farm get more and more.

INTRODUCTION
The production of animal husbandry provides the animal protein, leather, organic

manure, etc., for the human being so that it occupies an important place in the agriculture and

national economy. China is both agricultural and animal farming large country. In recent 20

years, the Chinese animal husbandry has rapidly developed. In 1997, the Chinese total amount

of meat-type pigs on hand reached 3.89 million heads and output of poultry and egg was

21.254 million tons. But there also occurs a serious of problems according with the develop of

animal husbandry, among which the main ones are as follows:

1) The increase of thc feedstuff amount makes more serious to the load of grain,

especially the shortage of protein feedstuff;

1) The environment worsens;

1) The misuse of the medicine, such as antibiotic, hormone. etc. weak the disease

resistance of the animal and poultry, and the quality of the meat, egg and milk

drop and there has occurred the rejection of the export products because of the

drug  residue.

In recent years, many Chinese scientists, including the animal husbandry, ecological,

environmental specialists, have studied a lot about the above problems and gained many-sided

achievements although the problems have still not wholly solved. Therefore, in 1999~l998 we

studied the feasibility of applying EM technology to set up the ecological swine farm in order

to find out a way to build the ecological animal husbandry.

MATERIAL  &  METHODS
The experiment were carried on a ten-thousand heads swine farm in Changping

County, Beijing, China.

Experiment 1. Growth performance test of the growing-finishing pig.

Hog variety is Changbai pig X Dabai pig.

72 heads were selected, the similar body weight, the similar amount of male and female pigs

to be divided into 3 groups at random.

Treatment 1: Feeding with 10% of the whole complete feed after EM fermentation,

and 0.05% EM drinking water;



Treatment 2: Feedstuff without fermentation with 0.05% EM drinking water;

Treatment 3: CK, feedstuff and drinking water without EM.

After this test was finished, the second one was arranged: 54 pigs to be divided into 2 groups

at random, one group to be added with 10% EM fermented feedstuff and another group

without it.

Experiment 2 Experiment for the protection result of hog disease. 84 diseased piglets were

selected to be divided into 2 groups at random; those of one group were spoon-fed with EM

stock solution 10-20 ml/head every day for continuous 3 days; those of another group were

applied with the routine drags, i.e. to take Lijunjing ( A drug contents antibiotics for curing

diarrhea), norfloxacin and to inject penicillin sulfate.

Experiment 3 Experiment of the swine farm environmental treatment. To transform the outer

environment of the swine farm, including the afforestation of road, the set-up of manure pit,

the sheathing of the open manure ditch, etc; to spray EM diluent in the pig sty irregularly; gas

monitoring; to trap the flies and count them.

Experiment 4 Experiment of the swine farm dung treatment. To take the fresh dung from the

swine farm, measure its COD. BOD value and, then use EM solution for the technical

treatment of the wastewater treatment combined the application of the anaerobic and aerobic

aeration, its technical flow as follow (Fig.1).

Figure l. Technical flow of the wastewater treatment of swine farm
Experiment 5 Analysis and study on the fermented feedstuff. To ferment the feedstuff with

EM and take the samples on the 4th. 6th. 8th and 10th days and CK to measure their pH value

and viable count, to analyses their nutrient contents, including the measurement of dry matter

content, crude protein content, and amino acid content.

Experiment 6 Measurement of pork quality. The pork of the test pigs was checked in the

National Green Feed Check Center.

ANALYSES & RESULTS
The Influence of EM to the Productive Performance of the Finishing pig
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Table 1. The comparative test of the productive performance of the finishing pig (1st
batch )

Unit: kg/head
No Feeding

days
Starting
weight

Final
weight

Live
weight
gain

Daily gain
(g)

Relative
percent

Feed
consumption

Ratio of
feed to

gain
Treatment 1 24 103 26.95 65.04 38.09 370 121 113.3 2.98:1
Treatment 2 24 103 27.43 63.85 36.43 354 116 117.3 3.22:1

CK 24 103 29.87 61.28 31.42 305 100 110.4 3.51:1

Table 2. The comparative test of the productive performance of the finishing pig (2nd
batch)

No Feeding
days

Starting
weight

Final
weight

Live
weight gain

Daily gain
(g)

Relative
percent

Feed
consumption

Ratio of
feed to gain

EM 59 51.1 84.81 33.71 561.7 132.6 129.35 3.84:1
CK 60 55.0 80.00 25.00 423.7 100 115.63 4.62:1

From Table 1 and 2, the result showed that the daily gain of the pigs fed with the feed

fermented partly and added with adequate concentration EM drinking water increased 16%-

32.6% than that of CK so the feed utilization efficiency raised.

Result of EM to the Protection of Hog Disease

Table 3. Comparative list of curing the piglet bacillary white and yellow diarrhea (All 4
batches)

Cured number Cure survival number Cure rate (%) Compared to CK
EM treatment 42 36 85.7 327.1

CK 42 11 26.2 100.0

Table 4. Comparative drug fee list in Apr-Dec, 1997 of the test finishing pigsties
Unit: RMB Yuan/head

Month Apr May June July Aug Sep Oct Nov Dec Average Compared to CK
EM 0.13 0.06 0.06 0.33 0.10 0.20 0.12 0.18 0.15 0.15 50.0
CK 0.19 0.22 0.15 0.34 0.62 0.39 0.17 0.28 0.32 0.30 100.0

The result showed that the effect of EM to cure the piglet bacillary white and yellow diarrhea

was extremely obvious and the statistical analysis of the feed and drinking water added with

EM and the routine feeding also indicated that EM might reduce the hog disease rate and raise

the hog disease resistance.

The Effect of the Swine Farm Environmental Control
There exists a lot of harmful gas in the animal houses. It was reported that there are more than

168 kinds, among which the main pollutants are ammonia and hydrogen sulfide. EM might

reduce the concentration of them in and out of the animal house at different degrees, see Table



5, 6 & 7.

Table 5. Ammonia monitoring result in the pig sty
Structural

form
Year /
month

Background
value

97/07 97/10 98/04 Average Reduce %

Waterlodging
dung

EM
CK

19.69
19.37

14.35
18.08

15.52
19.89

22.49
27.10

17.45
21.69

19.55
-

Structural
form

Date Background
value

04/26 05/07 05/17 Average Reduce %

Dry dung EM
CK

3.2
2.8

2.2
3.2

1.65
2.7

1.55
2.7

1.80
2.87

37.28
-

Table 6. Air quality monitoring result of the outside of swine farm
Unit: mg/m3

Ammonia Hydrogen sulfide
Inside of finishing pig sty 12.32 0.052

25m outside of pig sty 1.63 Unchecked
50m outside of pig sty 1.79 Unchecked

Table 7. Fly number in pig house
Fly density (fly / m2.day) Ratio of treatment to CK %

Treatment 592 53.8
CK 1100 100.0

Due to uncleared storage dung in the pig house for several years, it made the ammonia

removal rate be low and the fly density also reduced greatly.

Treatment Effect of the Liquid Dung in the Swine Farm

Table 8. To treat the wastewater in the swine farm with EM and its CODCr, and removal
rate

Unit: mg/L
Month / date 10/27 11/01 11/02 11/03 Removal Rate

(%)
Original swine

waste water
7761.77 4286.23 2425.66 1638.53 78.89

Filtered waste
water

6771.17 3850.34 2706.78 1754.99 73.69

Back flow ratio
10

6771.17 466.16 185.54 119.68 98.23

Back flow ratio
20

6771.17 242.16 103.21 66.66 99.02

Table 9. To treat the waste water in the swine farm with EM and its BOD5 and removal
rate

Unit: mg/L



Month / date 10/27 11/01 11/03 Removal Rate (%)
Original swine waste

water
4644.28 3787.95 528.76 88.61

Filtered waste water 4263.12 3347.68 1021.96 76.03
Back flow ratio 10 4263.12 421.07 20.15 99.53
Back flow ratio 20 4263.12 213.64 10.33 99.76

Table 10. Chinese sewage comprehensive drainage standard (GB8978-88)
1st class standard 2nd class standard 3rd class standard

New Revised Present New Revised Present

pH value 6-9 6-9 6-9 6-9 6-9

BOD5
30 60 60 80 300

CODCr
100 150 150 200 500

The above-mentioned was the result of lab treatment analyze and the treated period was 7

days. which had good treatment effect to the sewage sedimentation and dilution back flow. Its

COD and BOD removal rate reached 99%.

The Analyze Result of Fermented Feed
The test showed that according with the elongated of the fermentation period, the feed pH

value reduced but the pH value of the EM fermented feed reduced faster, which proved that

EM has the function of feed acidulation so it may raise the enzyme activity; improve the

ration palatability and increase the feed conversion rate.

Table 11. Change of the feed pH value according with the fermentation period
Fermentation period EM treatment CK
Before fermentation 7.00+0.05 7.04+0.06

2nd day 5.78+0.05 6.61+0.04
4th day 4.96+0.05 6.27+0.05
6th day 4.60+0.04 5.71+0.10
8th day 4.49+0.04 5.23+0.06
10th day 4.46+0.03 5.12+0.03

Note: The table data were the mean +SD, the following tables were the same.



Figure 2. Change of the feed pH value according with fermentation period
The lactic acid bacteria reached the greatest value on the 4th day during the feed fermentation

and reduced slowly afterwards, however that of CK raised continuously but its greatest value

was far lower than that of the EM fermentation group (Fig. 3)

Figure 3. Change of the lactic acid bacteria amount according with the fermented period
(days)

The number of coliform bacteria and rotten bacteria in EM fermented feed reduced to the

lowest level on the fermented 4th day; i.e. coliform bacteria < 3 MPN/100g, rotten bacteria <

102 CFU/g. However, that of CK raised continuously and reached 4.6 X 108 MPN/100g and

1.0 X 106 CFU/g, respectively on the 4th day, which indicated that the rotten bacteria and

coliform bacteria in the fermented feed were checked obviously.



The change of the saccharomycete number refered to Fig.4. From the figure, the increase of

the saccharomycete in EM fermented feed was lower than that of CK obviously. Its reason

might be the great increase of lactic acid bacteria, which made the available sugar of feed

decreased rapidly so it limited the growth of the saccharomycete.

Figure 5 showed that the content of crude protein, NDF, ADF of EM treated feed and CK feed

changed. The result proved that the influence of EM fermentation to crude protein was not

great and it might reduce the ADF content of the feed obviously, which indicated that the

nitrogen had almost no loss during the fermentation, but the cellulose had some degradation.

Figure 4. Change of the saccharomycete amount according with the fermented period
(days)



Figure 5. The change of the actual contents of crude protein, NDF and ADF of feed after
EM fermented for 4 days.

The experiment of feed fermentation for several times proved that EM fermentation increased

the amino acid content greatly. Thc total amount of amino acid increased 11.21% in this test,

among which the lysine, the first limited amino acid, raised 10.83% (Table 12).

Table 12. The influence of EM fermented feed to all kinds of amino acid contents of feed
(contained % of the sample).

Amino acid Abbr. Basal feed After fermentation Increased % than
basic

Aspartase Asp 1.02 1.15 12.7
Serine Ser 0.60 0.67 11.7

Glutamate Glu 2.44 2.80 14.8
Threonins Thr 0.46 0.51 10.9
Glycine Gly 0.53 0.58 9.4
Arginine Arg 0.69 0.81 17.4
Alamine Ala 0.75 0.81 8.0
Tyrosine Tyr 0.54 0.61 13.0
Proline Pro 0.92 1.01 9.8
Valine Val 0.65 0.70 7.7

Phenylalanine Phe 0.65 0.71 9.2
Leucine Leu 1.31 1.42 8.4

Isoleucine Ile 0.45 0.48 6.6
Histicline His 0.44 0.48 9.1

Lysine Lys 0.53 0.60 13.2
Methiocine Met 0.30 0.32 6.7

Cystine Cys 0.39 0.43 10.2
Tryptophan Trp

Total amino acid 12.67 14.09 11.2

(Check unit: Institute of Animal Husbandry Chinese Academy of Agricultural sciences).

After the pigs ate the EM fermented feed, the checked condition of the manure pH value,

lactic acid bacteria, coliform bacteria, salmonella bacteria were in table 13 and Fig 6.

Table 13. The influence of EM to the dung pH value and microbe amount (Lg CFU/g
dung)

pH Value Lactic acid bacteria
No.

Coliform bacteria
No

Check rate of
salmonella bacteria %

EM group 7.15+0.10a 8.26+0.29A 7.96+0.35a 0
CK group 7.26+0.08b 7.70+0.29B 8.27+0.35a 10



Figure 6. The influence of EM to the amount of lactic acid bacteria, coliform bacteria in
the manure
The result further proved that the EM entered the organic body, which increased the beneficial

bacteria and checked the harmful bacteria.

EM Technology Produces Non-pollution High-quality Pork
The drug residue of the animal and poultry products has been cared internationally since

1970's. Many countries hare rigidly limited the food export and import. However, the

performance of reduced product quality has been serious day by day because of misuse of the

chemical drug. But the whole application of EM technology solves this difficult problem

(Table 14). From the checked result, it was seen that 17 items data of EM pork wholly

accorded with the standard of the Chinese AA class green feed and the pork had flavor taste.

Table 14. The tested pork quality check report by the Green food Monitoring Center
Check item Unit Present

standard
Actual check result Whether

qualified
As mg/kg <0.5 0.01 Qualified
Cd mg/kg <0.1 0.002 Qualified
Hg mg/kg <0.05 0.0006 Qualified
Zn mg/kg <100 18 Qualified
Se mg/kg <0.5 0.0007 Qualified
Cr mg/kg <1.0 0.06 Qualified
Pb mg/kg <0.5 0.01 Qualified

Nitrite mg/kg <3 0.7 Qualified
Volatile bare

nitrogen
mg/100g <20 6 Qualified

666 mg/kg <4.0 Unchecked (<x10-5) Qualified
DDT mg/kg <2.0 Unchecked (<x10-5) Qualified
Cu mg/kg <10 0.04 Qualified
F mg/kg <2.0 0.2 Qualified



Penicillin mg/kg - Unchecked (<x10-3) -
Aureomycin mg/kg - Unchecked (<x10-6) -
Tetracycline mg/kg - Unchecked (<x10-6) -
Terramycin mg/kg - Unchecked (<x10-6) -

(Check unit Chinese Reclamation North Food Monitoring Center)

CONCLUSION & DISCUSSION
On the construction of non-pollution ecological animal farm. EM has several functions for

promoting the growth of animal and poultry, disease control and cure, improving the

environment and raising the quality of animal and poultry products so that it may effectively

solve the three difficult problems faced in the present Chinese development of animal

husbandry.

This research has indicated that the EM technology may raise the efficiency of feed utilization  

and improve the animal disease resistance, which lies mainly in the following causes.

1) The EM fermentation makes the feed acidation, increases the feed amino acid content,

reduces ADF and improves the feed palatability and the nutritive value.

2) Acidation may check the growth and propagation of the injurious microbes, such as

coliform bacteria etc., and activate the enzymes related to the metabolism of protein and

carbohydrate so that it raises the animal phylactic power and the absorption of nutrients.

3) While using EM to raise the broiler test, the Chinese animal husbandry scientists found that

to add 10-30% fermented matter into the feed, the chicken's three immune organs. i.e.

chicken thoracic gland, spleen and the bursa of Fubricius enlarged obviously, which

indicated that EM may stimulate the growth of the immune organs so that it can enforce the

immune ability and disease resistant ability. The research at home and abroad also proved

that EM might enforce T cell that has the main functional cell for the cell immune

respondence and the B cell that has the main functional cell for the body fluid immune

respondence. Direct feeding microbes may raise the activity of the macrophage so that it

may enforce the animal immune function.

To set up non-pollution ecological animal husbandry is systematic engineering, especially for

the larger-scale swine farm about raising more than ten thousand pigs. The making of its

fermentation feedstuff must be mechanized, otherwise, due to the great labor strength and the

increase of labor cost it is difficult insist on this work.


