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1 Preliminary

50 birds of commercial layers were bought from a farmer equally treated up to week 16. None of the chicken were laying eggs. During the process of transportation and handling 3 chicken died. The birds were then separated into 12 pens for the remaining 47 layers as indicated in table 1.

Table 1: Set up of the Trials. 

	Pen #
	#birds
	Status

	1
	3
	Control (C1)

	2
	4
	Bokashi (B1)

	3
	4
	Emax (E1)

	4
	4
	Bokash+Emax (BE1)

	5
	4
	Bokashi (B2)

	6
	4
	Emax (E2)

	7
	4
	Bokashi+Emax (BE2)

	8
	4
	Control (C2)

	9
	4
	Bokashi (B3)

	10
	4
	Emax (E3)

	11
	4
	Control (C3)

	12
	4
	Bokashi+Emax (BE3)


Explanations:

a. Control (C) = normal commercial feed and normal water was given to the birds. This is normally what a normal farmer could have done

b. Bokashi (B) = Feed addictive which is made with EM.1 extended was applied. This feed addictive was named FeedproTM Feed Bokashi. FeedproTM Feed Bokashi was made out of EM.1 extended, molasses, and rice polish and was femented for 14 days, tried and then packed. A ratio of 1kg of FeedproTM Feed Bokashi  made out of EM.1 the main component was given to 100kg of normal feed – available from the market. The feed which was used was Hill Feeds – Layers Marsh all across to the all 12 trial pens.

c. EMax (E) = This is a liquid which is made out of EM.1, also known as extended EM.1 with natural addictive. This addictive was named as EMAXTM Bio Liquid. EMAXTM Bio Liquid is made out of water, EM.1 and other natural food substances. A ratio of 1 liter of EMAXTM Bio Liquid to 500 litres of clean tape water was given to the chicken.

d. Bokashi + EMax (BE) = A combination of bokashi and water in the ratios outlined above

During the period of the trial no additional artificial or industrial feed addictive were given to the layers. 
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2 Results

2.1 Descriptive Analysis

Chicken with Bokashi and Emax (BE) laid earlier than the rest of the birds, followed by those treated with by Bokashi (B). Details can be observed in the raw data sheet attached in Appendix I.

Based on the 83 days of observation the laying rate was 65% and based on 65 days (where all the batches were already laying, 77.5% of the birds were laying. For the 83 and 65 days of observations the following results were observed.

Table 2: Summary of the Results Based on the Laying Days

	
	
	83 days
	65 days

	
	
	Eggs Average
	%
	Eggs No.
	%

	Average
	Control 1*
	1.75
	58%
	137
	69.7%

	
	Control 2
	2.39
	60%
	187
	71.2%

	
	Control 3
	2.05
	51%
	163
	62.1%

	
	Grand Average
	2.06
	56.4%
	162
	67.7%

	Average 
	Bokashi 1
	3.20
	66.9%
	210
	79.9%

	
	Bokashi 2
	3.23
	68.8%
	212
	80.7%

	
	Bokashi 3
	3.11
	64.4%
	204
	77.7%

	
	Grand Average
	3.18
	66.7%
	209
	79.4%

	
	Difference from CC
	10.2%
	46.33
	11.7%

	Average
	Emax 1
	3.03
	63.4%
	199
	75.8%

	
	Emax 2
	3.08
	64.4%
	202
	76.9%

	
	Emax 3
	3.47
	71.6%
	229
	86.7%

	
	Grand Average
	3.19
	66.5%
	210
	79.8%

	
	Difference from CC
	10.0%
	47.67
	12.1%

	Average
	Bokashi+Emax 1
	2.83
	62.2%
	186
	70.8%

	
	Bokashi+Emax 2
	3.41
	71.3%
	224
	85.2%

	
	Bokashi+Emax 3
	3.29
	74.7%
	215
	82.2%

	
	Grand Average
	3.18
	69.4%
	208
	79.4%

	
	Difference from CC
	13.0%
	46.00
	11.7%


*control No. 1 had only 3 birds. ** Based on the increase of the average production of eggs by considering 65 days instead of 83 days

The analysis of the results indicated that there was a 10% at least increase in the efficiency of the data by considering 83 days of laying – from the day the first egg was laid to 65 where all the pens had a bird laying. The average for the control was 56.4%±4.5 for 83 days against 67.7%±4.9 for 65 days with an average increase of 11.3%.

The average for the application of EM.1 to feeds (Bokashi) was 66.7%±2.2 for 83 days against 79.4%±1.5 for 65 days with an average increase of 12.8%. The average for adding EM.1 to drinking water was 66.5%±3.7 for 83 days against 79.8%±5.1 for 65 days with an average increase of 13.3%. The average for adding EM.1 to both water and feeds was 69.4%±2.7 for 83 days against 79.4%±5.1 for 65 days with an average increase of 10.0%.

Analysis was also done based on the 100% laying rate. The objective was to determine the number of times or percentage the birds laid 100% i.e. all birds in the pen. Results are presented in table 3. following were the results.

Table 3: Summary of the Results Based on the 100% Laying Rate of the Birds

	
	
	100%
	% Days 85
	% Days 65

	Average
	Control 1 [3 birds]
	18
	22.5%
	28%

	
	Control 2
	21
	26.3%
	32%

	
	Control 3
	17
	21.3%
	26%

	
	Grand Average
	18.67
	23.3%
	29%

	
	
	
	
	

	Average 
	Bokashi 1
	30
	37.5%
	46%

	
	Bokashi 2
	30
	37.5%
	46%

	
	Bokashi 3
	28
	35.0%
	43%

	
	Grand Average
	29.33
	36.7%
	45%

	
	Difference from CC
	10.67
	13%
	16%

	
	
	
	
	

	Average
	Emax 1
	28
	35.0%
	43%

	
	Emax 2
	29
	36.3%
	45%

	
	Emax 3
	40
	50.0%
	62%

	
	Grand Average
	32.33
	40.4%
	50%

	
	Difference from CC
	13.67
	17%
	21%

	
	
	
	
	

	Average
	Bokashi+Emax 1
	24
	30.0%
	37%

	
	Bokashi+Emax 2
	39
	48.8%
	60%

	
	Bokashi+Emax 3
	35
	43.8%
	54%

	
	Grand Average
	32.67
	40.8%
	50%

	
	Difference from CC
	14.00
	18%
	22%


The laying rate indicates that there is a difference of the laying rates following application of EM.1 to feeds, water or both feed and water. The average for the differences from the control was 12.78±1.8 based on the number of eggs. Based on the percentage of 100% laying number of days, based on 83 days the record was on average 16.0%±2.65 and 19.7%±0.32 for 65 days, from control based on application of EM.1 either on feeds, water of both feeds and water as indicated in table 2.
From the descriptive statistics the following can be observed:

a. There is significant changes in the application of EM.1  technology in form of secondary products in the laying rate for of the chicken

b. On average, application of E and B independently seems to have more impact than the combined effect.

2.2 Statistical Results

2.2.1 Code

CC
– Combined control

BB 
– Combined application of bokashi – EM on feeds

EE 
– Combined application of EM on water

BEBE
– Combined application of EM on feeds and water

Results analysed by stata 11.
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        bebe          80     2.08125    .8389028        .25          3

          ee          80     1.99375    1.002351          0          3

          bb          80           2      .98405          0          3

          cc          80    1.692708    .9022742          0          3

                                                                      

    Variable         Obs        Mean    Std. Dev.       Min        Max

. summarize cc bb ee bebe


 Observation related to the number of days

The mean and average represents number of eggs. In CC the total number of laying chicks was 11 and 12 for the rest of the treatments.

2.2.2 Correlation
There was high correlation of the variables and hence fit to carry statistical tests. R2 for each variable is greater than 80%.
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2.2.3 Test for normality
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        bebe       80      0.0073         0.0546         9.36         0.0093
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          cc       80      0.0084         0.2150         7.61         0.0223

                                                                             

    Variable      Obs   Pr(Skewness)   Pr(Kurtosis)  adj chi2(2)    Prob>chi2

                                                                 joint       

                    Skewness/Kurtosis tests for Normality

. sktest cc bb ee bebe


 Given Ho = non normal distributions and Ha = normal distribution is observed.

Chi square test indicates that at 95% confidence interval we reject the Ho as indicated.

2.2.4 Statistical test

In testing the statistical results we used mean comparison tests.

All tests indicates a statistical significant on the use of EM.1 to layers in the combined application either to feeds using a ormulated product Feedpro Bokashi (BB), water (EE) and combination of the use of the EM in either feeds or water (BEBE) in the ratios applied. 
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 Pr(T < t) = 0.0000         Pr(|T| > |t|) = 0.0000          Pr(T > t) = 1.0000

 Ha: mean(diff) < 0           Ha: mean(diff) != 0           Ha: mean(diff) > 0

 Ho: mean(diff) = 0                              degrees of freedom =       79

     mean(diff) = mean(cc - bebe)                                 t =  -7.2975

                                                                              

    diff        80   -.3885417    .0532428    .4762178   -.4945187   -.2825646

                                                                              

    bebe        80     2.08125    .0937922    .8389028    1.894561    2.267939

      cc        80    1.692708    .1008773    .9022742    1.491917      1.8935

                                                                              

Variable       Obs        Mean    Std. Err.   Std. Dev.   [95% Conf. Interval]

                                                                              

Paired t test

. ttest cc== bebe

 Pr(T < t) = 0.0000         Pr(|T| > |t|) = 0.0000          Pr(T > t) = 1.0000

 Ha: mean(diff) < 0           Ha: mean(diff) != 0           Ha: mean(diff) > 0

 Ho: mean(diff) = 0                              degrees of freedom =       79

     mean(diff) = mean(cc - ee)                                   t =  -5.8782

                                                                              

    diff        80   -.3010417    .0512136    .4580684   -.4029798   -.1991035

                                                                              

      ee        80     1.99375    .1120662    1.002351    1.770688    2.216812

      cc        80    1.692708    .1008773    .9022742    1.491917      1.8935

                                                                              

Variable       Obs        Mean    Std. Err.   Std. Dev.   [95% Conf. Interval]

                                                                              

Paired t test

. ttest cc==ee

 Pr(T < t) = 0.0000         Pr(|T| > |t|) = 0.0000          Pr(T > t) = 1.0000

 Ha: mean(diff) < 0           Ha: mean(diff) != 0           Ha: mean(diff) > 0

 Ho: mean(diff) = 0                              degrees of freedom =       79

     mean(diff) = mean(cc - bb)                                   t =  -5.7880

                                                                              

    diff        80   -.3072917    .0530909    .4748591   -.4129664   -.2016169

                                                                              

      bb        80           2    .1100201      .98405     1.78101     2.21899

      cc        80    1.692708    .1008773    .9022742    1.491917      1.8935

                                                                              

Variable       Obs        Mean    Std. Err.   Std. Dev.   [95% Conf. Interval]

                                                                              

Paired t test

. ttest cc==bb


In all cases Ha: diff!=0 is less than 0.05% i.e. the confidence interval for the test statistic.

Also it was observed there is no statistical difference in the application of the EM to feeds (BB), water (EE) or combined (BEBE). Although in the descriptive analysis application of EM in water gives much results than the other two options.

///
In all cases Ha: diff!=0 is above 0.05% i.e. the confidence interval for the test statistic.

It can be concluded from the statistical analysis that there is a statistical differences in the application of EM.1 in the performance of the laying of eggs  based on the trials undertaken. 

3 Other Observations

Several other observation was recorded during the trials which include the following: 

a. There was no additional vitamins added to the layers during the period of the trial

b. Odor  smell in the  EM.1 applied pens were little as compared to the control pens – observations to be supported by previous literature

c. Colour of the eggs from EM.1 were brown as opposed to the control

d. There was a yellowish colour in the York of eggs for the em  treated pens  than the control

e. Eggs from the EM.1 treated trials were much large and roundish that the control

f. Protein analysis of the eggs – indicates that there is no much differences as indicated in Appendix 2 – based on the analysis of the eggs York.

4 Conclusion and Similar Studies

The results of the trials concludes that there is significant increase in the productivity of the layers following the application of EM.1 technology to feeds, drinking water and the both on feeds and drinking water.  Elsewhere around the world, similar studies which have been done have recorded the same results. 

Similar Studies – Available from EMRO Research Databases

INDIA:

Quality evaluation of egg composition and productivity of layers in EM (Effective Microorganisms) treatments: A field report

Murugesan Gnanadesigan, Sandhanasamy Isabella,

Ponnusamy Saritha, Lakshmanan Ramkumar 

Natarajan Manivannan, Rajagopal Ravishankar
A B S T R A C T

Layers divided in to three groups; Group 1 (Control group) .The layers fed with standard commercial food masses with Biobantox, BMD and formaldehyde. Group 2 (EM Treatment 1) . The layers fed with standard commercial food masses with AEM solution (5 L/ton feed). Group 3 (EM Treatment 2). The layers fed with AEM (5 L/ton feed) treated commercial food masses þ AEM treated (2 L/1000 L) drinking water. Increased monthly average egg production, egg weight and the decreased mortality ratio and egg wastages identified with the group 3 EM treated layers. The values of egg shell weight, thickness, yolk weight, yolk index and Haugh index found higher in group 3 EM treated layers. The content of calcium, sodium, potassium, magnesium, iron, zinc and total protein identified maximum in the group 3 EM treated layers. The concentration of total cholesterol, saturated fat, trans-fat found reduced and the monounsaturated, polyunsaturated found higher in EM group 2 and 3 layers. The total cost identified as Rs. 110.80, 38.00 and 52.50 (in Indian Rupees) for group 1, group 2 and group 3 treatments respectively. It has inferred from the present findings that, the effect of EM treatments in commercial layers of the egg production showed good quality parameters and economic value. 

KOREA:

Bm-2 (EM Bokashi) supplement improves layers productivity

Sang-Soo Sun1, Sun-Mi Park1 and Kyung-Hee Lee2

1Department of Animal Science, Chonnam National University, Kwangju,

2Korin Korea Co., KOREA

ABSTRACT

The objectives of this study were to test layers’ egg productivity by Bm-2 supplement in diets. Laying hens (180 hens, each sixty of 250, 350, 450-days old, ISA Brown) were purchased from local farm. Hens were randomly assigned in control and Bm-2 supplement group. Treatment was made with 3% Bm-2 supplement in diet for 3 month. Bm-2 is AMOTM (EM) Bokashi which fermented with rice bran or wheat bran and was provided by Korin Korea Co. The general management was followed by the Procedure of Animal Experimental Station in Chonnam National University. After two weeks of adaptation period, eggs were collected daily. Egg laying rate and egg weight were increased 3.75% and 3.67%, respectively. Although egg width was increased only 0.9%, the egg length was increased 5.93%. The egg shell thickness was increased 1.70% and then egg breakage was decreased about 22%. In conclusion Bm-2 treatment increased egg laying rate and egg weight, but it decreased egg breakage.
Appendix I: Raw Data

EMTECH FOUNDATION LIMITED

RAW DATA ON THE APPLICATION OF EM.1 TO LAYERS

	 
	>>>>Trial
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	 
	>>>>NO BIRDS
	3
	4
	4
	4
	4
	4
	4
	4
	4
	4
	4
	4

	Day
	Date
	
	
	
	
	
	
	
	
	
	
	
	

	1
	2/6/2016
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0

	2
	2/7/2016
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0

	3
	2/8/2016
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0

	4
	2/9/2016
	0
	0
	0
	1
	1
	0
	0
	0
	0
	0
	0
	2

	5
	2/10/2016
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	2

	6
	2/11/2016
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	2

	7
	2/12/2016
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	2

	8
	2/13/2016
	0
	0
	0
	1
	1
	0
	0
	0
	0
	0
	0
	2

	9
	2/14/2016
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	2

	10
	2/15/2016
	0
	0
	0
	1
	1
	0
	0
	0
	0
	0
	0
	2

	11
	2/16/2016
	0
	0
	0
	1
	1
	0
	0
	0
	0
	0
	0
	2

	12
	2/17/2016
	1
	1
	1
	1
	1
	1
	1
	1
	0
	0
	0
	2

	13
	2/18/2016
	1
	1
	1
	1
	1
	1
	1
	1
	0
	0
	0
	2

	14
	2/19/2016
	0
	1
	1
	1
	1
	1
	1
	1
	1
	0
	0
	2

	15
	2/20/2016
	1
	1
	1
	1
	1
	1
	1
	1
	1
	0
	1
	2

	16
	2/21/2016
	3
	2
	1
	1
	2
	1
	1
	1
	1
	3
	0
	2

	17
	2/22/2016
	3
	2
	1
	1
	1
	2
	2
	1
	1
	3
	2
	2

	18
	2/23/2016
	1
	3
	0
	1
	1
	1
	2
	1
	1
	3
	0
	2

	19
	2/24/2016
	1
	0
	1
	1
	2
	1
	2
	1
	1
	3
	0
	2

	20
	2/25/2016
	2
	3
	0
	1
	2
	2
	3
	2
	3
	2
	0
	4

	21
	2/26/2016
	1
	0
	3
	1
	3
	3
	4
	3
	2
	3
	0
	2

	22
	2/27/2016
	2
	3
	2
	1
	3
	3
	3
	1
	3
	4
	0
	2

	23
	2/28/2016
	2
	3
	3
	1
	3
	4
	3
	3
	1
	4
	2
	1

	24
	2/29/2016
	2
	3
	3
	1
	3
	4
	3
	4
	2
	4
	1
	3

	25
	3/1/2016
	2
	3
	2
	2
	2
	4
	2
	4
	3
	4
	2
	2

	26
	3/2/2016
	2
	2
	1
	2
	4
	3
	3
	4
	3
	4
	1
	2

	27
	3/3/2016
	3
	4
	2
	3
	4
	4
	4
	4
	4
	4
	3
	3

	28
	3/4/2016
	1
	3
	2
	3
	4
	4
	4
	3
	4
	4
	4
	3

	29
	3/5/2016
	3
	4
	3
	1
	2
	4
	3
	4
	3
	4
	4
	4

	30
	3/6/2016
	3
	1
	3
	3
	3
	4
	3
	3
	4
	4
	3
	3

	31
	3/7/2016
	1
	3
	3
	1
	3
	4
	4
	4
	4
	4
	3
	4

	32
	3/8/2016
	2
	4
	4
	3
	4
	4
	4
	4
	4
	4
	2
	4

	33
	3/9/2016
	2
	4
	3
	2
	3
	2
	4
	4
	4
	4
	2
	4

	34
	3/10/2016
	3
	4
	3
	3
	4
	3
	4
	4
	4
	4
	1
	4

	35
	3/11/2016
	3
	4
	1
	2
	3
	3
	3
	3
	3
	4
	1
	4

	36
	3/12/2016
	2
	4
	2
	2
	4
	4
	4
	3
	4
	3
	3
	4

	37
	3/13/2016
	1
	4
	4
	1
	3
	3
	4
	3
	4
	4
	4
	3

	38
	3/14/2016
	3
	3
	3
	3
	4
	3
	4
	3
	4
	4
	4
	4

	39
	3/15/2016
	2
	4
	2
	3
	4
	3
	3
	4
	4
	4
	3
	4

	40
	3/16/2016
	3
	3
	4
	3
	3
	2
	4
	4
	3
	4
	4
	4

	41
	3/17/2016
	2
	4
	4
	4
	4
	4
	4
	4
	4
	3
	4
	4

	42
	3/18/2016
	3
	3
	4
	4
	4
	4
	4
	4
	4
	3
	4
	3

	43
	3/19/2016
	3
	4
	4
	4
	3
	4
	4
	4
	4
	4
	4
	4

	44
	3/20/2016
	2
	3
	4
	4
	4
	3
	4
	3
	4
	4
	4
	4

	45
	3/21/2016
	3
	4
	3
	4
	4
	4
	4
	3
	4
	4
	3
	4

	46
	3/22/2016
	3
	4
	4
	4
	3
	4
	4
	3
	3
	3
	3
	4

	47
	3/23/2016
	2
	3
	3
	4
	3
	4
	3
	2
	4
	3
	2
	4

	48
	3/24/2016
	2
	4
	4
	4
	3
	3
	2
	3
	3
	3
	2
	4

	49
	3/25/2016
	2
	4
	4
	4
	4
	2
	3
	4
	4
	4
	3
	3

	50
	3/26/2016
	2
	3
	4
	3
	4
	4
	4
	2
	4
	4
	4
	4

	51
	3/27/2016
	2
	4
	4
	4
	3
	4
	4
	3
	4
	4
	4
	4

	52
	3/28/2016
	2
	4
	4
	4
	4
	3
	4
	2
	3
	3
	2
	3

	53
	3/29/2016
	3
	4
	3
	4
	3
	3
	4
	4
	4
	3
	3
	4

	54
	3/30/2016
	2
	3
	3
	3
	4
	2
	4
	2
	3
	4
	2
	4

	55
	3/31/2016
	3
	4
	4
	4
	3
	4
	3
	2
	3
	4
	3
	4

	56
	4/1/2016
	3
	4
	4
	4
	3
	4
	4
	2
	3
	3
	4
	3

	57
	4/2/2016
	2
	4
	4
	4
	4
	4
	4
	3
	4
	4
	3
	3

	58
	4/3/2016
	2
	3
	3
	4
	4
	3
	4
	4
	4
	4
	2
	4

	59
	4/4/2016
	2
	3
	4
	3
	3
	4
	3
	4
	4
	4
	2
	4

	60
	4/5/2016
	1
	4
	4
	4
	2
	3
	4
	2
	2
	2
	3
	2

	61
	4/6/2016
	2
	3
	3
	3
	3
	2
	4
	2
	1
	3
	4
	3

	62
	4/7/2016
	2
	4
	3
	2
	1
	2
	4
	4
	3
	4
	0
	2

	63
	4/8/2016
	1
	3
	2
	3
	4
	4
	4
	3
	2
	2
	2
	3

	64
	4/9/2016
	2
	3
	4
	3
	4
	2
	3
	3
	3
	2
	3
	2

	65
	4/10/2016
	2
	2
	4
	2
	2
	3
	4
	3
	2
	2
	4
	3

	66
	4/11/2016
	2
	1
	3
	2
	4
	3
	2
	3
	3
	2
	3
	3

	67
	4/12/2016
	2
	3
	4
	2
	3
	4
	3
	2
	3
	3
	2
	2

	68
	4/13/2016
	2
	3
	3
	4
	4
	4
	2
	2
	3
	4
	2
	4

	69
	4/14/2016
	1
	3
	4
	3
	3
	3
	4
	2
	3
	4
	4
	4

	70
	4/15/2016
	2
	3
	3
	3
	4
	4
	4
	3
	3
	3
	4
	4

	71
	4/16/2016
	2
	4
	4
	4
	4
	1
	4
	2
	4
	4
	2
	4

	72
	4/17/2016
	3
	4
	4
	3
	4
	4
	3
	3
	3
	4
	3
	4

	73
	4/18/2016
	1
	3
	3
	4
	3
	3
	4
	4
	4
	4
	2
	4

	74
	4/19/2016
	3
	4
	4
	4
	4
	4
	4
	3
	4
	4
	3
	4

	75
	4/20/2016
	2
	4
	3
	4
	4
	3
	4
	2
	3
	4
	2
	4

	76
	4/21/2016
	2
	4
	4
	4
	4
	4
	2
	1
	3
	4
	2
	4

	77
	4/22/2016
	2
	4
	4
	4
	4
	1
	4
	4
	2
	4
	4
	3

	78
	4/23/2016
	2
	3
	3
	3
	4
	1
	4
	3
	2
	3
	2
	3

	79
	4/24/2016
	2
	4
	4
	3
	3
	3
	4
	2
	4
	3
	3
	4

	80
	4/25/2016
	1
	2
	2
	3
	3
	2
	3
	1
	3
	4
	2
	2

	81
	4/26/2016
	3
	3
	2
	4
	4
	3
	3
	2
	4
	3
	3
	3

	82
	4/27/2016
	2
	2
	1
	1
	0
	2
	2
	2
	1
	2
	2
	0

	83
	4/28/2016
	2
	2
	2
	3
	3
	2
	3
	3
	3
	3
	4
	2
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6
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7
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	Annex 2B:
	Application in Broiler Chicken


EMTECH FOUNDATION LIMITED

Trial Report on the Use of Effective Microorganisms (EM) on Performance of Broiler chicks
Date: August 2016

1 Preliminary

The study was done in a managed site in Changanyikeni Area in Dar es Salaam from xxx to xxx..

During the period a total of 100 unsexed day old chicks (supplier: Brand Arusha Chicks ) were raised by the use of normal feed available from the market (We used Hill Feeds – Broiler Marsh and Finisher Marsh).  Twelve groups of the chicks were assigned in groups after two weeks as follows: 

Table 4: Set up of the Trials. 

	Pen #
	#birds
	Status

	1
	6
	Control (C1)

	2
	6
	Bokashi (B1)

	3
	6
	Emax (E1)

	4
	6
	Bokash+Emax (BE1)

	5
	6
	Bokashi (B2)

	6
	6
	Emax (E2)

	7
	6
	Bokashi+Emax (BE2)

	8
	6
	Control (C2)

	9
	6
	Bokashi (B3)

	10
	6
	Emax (E3)

	11
	6
	Control (C3)

	12
	6
	Bokashi+Emax (BE3)


Explanations:

e. Control (C) = normal commercial feed and normal water was given to the birds. This is normally what a normal farmer could have done

f. Bokashi (B) = Feed addictive which is made with EM.1 extended was applied. This feed addictive was named FeedproTM Feed Bokashi. FeedproTM Feed Bokashi was made out of EM.1 extended, molasses, and rice polish and was femented for 14 days, tried and then packed. A ratio of 1kg of FeedproTM Feed Bokashi made out of EM.1 the main component was given to 100kg of normal feed – available from the market. The feed which was used was Hill Feeds – Layers Marsh all across to the all 12 trial pens.

g. EMax (E) = This is a liquid which is made out of EM.1, also known as extended EM.1 with natural addictive. This addictive was named as EMAXTM Bio Liquid. EMAXTM Bio Liquid is made out of water, EM.1 and other natural food substances. A ratio of 1 liter of EMAXTM Bio Liquid to 500 litres of clean tape water was given to the chicken.

h. Bokashi + EMax (BE) = A combination of bokashi and water in the ratios outlined above

During the period of the trial no additional artificial or industrial feed addictive were given to the layers. 

Chicks were monitored and raised for the period of 6 weeks – based on the Ministry of Agriculture and Livestock Development Guidelines for raising Broiler Chicken. 

Other important information

a. All groups were treated equally with the same antibiotics

1. Glucose day 1

2. Keprocely – 7th day

3. New castle – On the 7th day

4. Gumboro – On the 14th day

5. New Castle – on the 21st day

b. On feed bokashi trial three deaths occur on 7th, 9th and 16th day for treatment no 2, 3 and 1 respectively.

c. All birds were given equal feed and water ratios, on the same times.

d. The trial pens were treated equally interms of lighting and other facilities without any discrimination.

2 Results

2.1 Descriptive Analysis

Based on the average of randomly selected 4 chicks in a pen the results indicated that there was an increase in the weight for the chicks the five weeks of observation.

Figure 2‑1: Weekly Average Weight of Broiler Chicks Based on Control and EM Treatment
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Body weight indicates a substantial performance of EM as compared to the control. EM was observed to have contributed to individual weight of the chick of about 2.8kg in end of week 6. 

Analysis of the Growth of the chicks is as presented in the table below.

Table 5: Growth Rate of the Broiler Trials

	Treatment
	Week 1
	Week 2
	Week 3
	Week 4
	Week 5
	Week 6

	Control (Kg)
	0.05
	0.2
	0.45
	0.82
	1.50
	1.84

	
	Growth Rate
	300%
	127%
	82%
	83%
	22%

	Bokashi (Kg)
	0.05
	0.21
	0.53
	0.95
	1.65
	2.19

	
	Growth Rate
	327%
	150%
	78%
	74%
	33%

	EmaxBio (Kg)
	0.05
	0.20
	0.53
	0.91
	1.71
	2.16

	
	Growth Rate
	307%
	161%
	72%
	88%
	26%

	Bokashi+EmaxBio (Kg)
	0.05
	0.25
	0.55
	0.91
	1.83
	2.16

	
	Growth Rate
	407%
	117%
	65%
	101%
	18%


As noted in table 2, Application of EM in Feeds and water has proved to have an increase in the weight by 407% on average in week 1 as compared with 300% increase in the control. The same information is as plotted in Figure 2.

Figure 2: Weekly Average Growth of Broiler Chicks Based on Control and EM Treatment
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The analysis of the growth of the chicks from week 1 to week 6 revealed that on average application of EM to feeds (bokashi) recorded an overall growth (4287%) as compared to others. In general terms the application of the EM products recorded a higher average growth that the control (3580%) as indicated in Figure 3.

Figure 3: Progressive From Week 1 Growth of Broiler Chicks Based on Control and EM Treatment
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3 Other Observations

Several other observation was recorded during the trials which include the following: 

g. Odor  smell in the  EM.1 applied pens were little as compared to the control pens – observations to be supported by previous literature

h. The blood volumes for the slaughtered chicken seems to be higher in concentration for the EM applied chicken than the control ones. The blood for the more reddish as compered 

i. The color of the feathers of the EM treated birds seems to be more bright and inclusive than the control batches.

j. The meat for the EM treated chicken was of good quality – without smell (normally broiler chicken has a smell based on the application of “dagaa” in the feeds) something that was not observed in this batch.

k. The meat from the EM treated chicken was of good taste as compared with other chicken in the control pens. 

4 Conclusion and Similar Studies

The results of the trials concludes that there is significant increase in the growth of the broilers given same feeds and same treatment. Application of technology to feeds, drinking water and the both on feeds and drinking water have proved to have increased weight by 4240% ± 0.4 against 3580% being an increase of 660% in total points. 
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Similar Studies:

In Tanzania: - Sokoine University of Agriculture – Masters Thesis. 

Mgunda, Honorius Dismas (2011). Assessment of effects of effective microorganisms on broiler chicken performance and malodour reduction In poultry house

URI: http://hdl.handle.net/123456789/257 Other Links:
 http://www.ajol.info/index.php/tvj/article/view/103619 
Abstract:

The study was conducted to assess the effects of Effective Microorganisms (EM) as feed additive in broiler chicken production on growth performance, health and foul smell control in poultry house. The experiment involved two hundred and ten, day old hybro broiler chicks which were randomly allocated to 14 pens each with 15 birds in seven treatments with two replicates. The main treatment (EM) was provided to experimental birds in two levels: 10mlEM2/l and 20mlEM2/l either in drinking water or by spraying in litter material or both in water and litter. After 42 days of the experiment 70 live chickens were selected and 5 birds/pen from each replicate were slaughtered for carcass assessment. There were significant difference between treatments on growth performance and carcass yield. EM treated groups had significant higher body weight gain, cumulative body weight gain and average daily body weight gain compared to no-EM control group. Carcass yield percent were comparatively higher in EM treated birds than control groups. T7 had significantly high carcass yield percent (79.13%) compared to other treatments and control group (73.91%). Internal organs such as gizzard and liver had significantly higher weights for EM treated birds compared with no-EM control birds. The overall mortality rate of birds was 12.8% and the highest mortality rate occurred in the first week (9%) and in the second week (3.3%), due to sudden death syndrome, salmonellosis, and huddling. Significant differences were also observed between treatment effects and treatment combinations on ammonia concentration. Pens with birds receiving 20mlEM/l both in water and litter had significant low ammonia levels compared with control group. It is concluded that EM had growth promoting effects, reduced mortality rates and reduced significantly the ammonia levels in poultry house in higher dose of 20mlsEM2/l concurrently supplemented in water and sprayed in litter.

Elsewhere:

IRAQ: Jwher1, Dh.M.T,  S.K. Abd and A.G. Mohammad (2013), The study of using effective microorganisms (EM) on health and performance of broiler chicks. Iraqi Journal of Veterinary Sciences, Vol. 27, No. 2, 2013 (73-78)

Abstract

The objective of this study was to evaluate the effect of aqueous EM supplementation to broilers on the performance, immunological and histological status of broilers. A total of 60 unsexed day old broilers (Ross 308) were assigned randomly in two equal groups (treated and control groups 30 birds 15/each replicate) reared on controlled system for 5 weeks. Ten ml/ liter of EM solution was only added to drinking water of the treated group (T2). Blood and performance parameters included body weight gain, feed consumption and feed conversion ratio. As well as estimation of differential leucocyte count. Immunologic criteria involved measurement of relative weights of spleen, thymus and bursa of Fabricius of necropsied birds. The results showed a positive significant effect of EM on the body weight of the treated group which was clear during the 3rd to the 5th week of the trial. There was significant difference in feed consumption and feed conversion efficiency between the two groups. However, the latter parameter had the most notable significance. Increased lymphocyte percentage, increased jejunal villus height and crypt depth as well as increase in goblet cell count were observed in the treated group.

Keywords: Effective microorganism; Broiler performance; Immunological status; Jejunal histology.

Available online at http://www.vetmedmosul.org/ijvs
SOUTH AFRICA: Effective Microorganisms (EM) as an Alternative to Antibiotics in Broiler Diets: Effect on Broiler Growth Performance, Feed Utilisation and Serum Cholesterol - 2016.

By A.C.L. Safalaoh and G. A. Smith Department of Animal and Wildlife Sciences University of Pretoria, Pretoria, 002, South Africa
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Available from EMRO JAPAN Research Database.

Appendix I: Raw Data

EMTECH FOUNDATION LIMITED

RAW DATA ON THE APPLICATION OF EM.1 TO BROILERS – BASED ON AVERAGE WEIGHT OF 8 BIRDS

	Control
	Week 1
	Week 2
	Week 3
	Week 4
	Week 5
	Week 6

	1
	0.05
	0.20
	0.48
	0.81
	1.45
	1.86

	8
	0.05
	0.21
	0.43
	0.82
	1.56
	1.93

	11
	0.05
	0.19
	0.45
	0.84
	1.50
	1.73

	Average
	0.05
	0.20
	0.45
	0.82
	1.50
	1.84

	Bokashi
	
	
	
	
	
	

	2
	0.05
	0.20
	0.56
	0.95
	1.75
	2.05

	5
	0.05
	0.21
	0.50
	0.92
	1.71
	2.43

	9
	0.05
	0.23
	0.54
	0.97
	1.48
	2.10

	Average
	0.05
	0.21
	0.53
	0.95
	1.65
	2.19

	EmaxBio
	
	
	
	
	
	

	3
	0.05
	0.20
	0.53
	0.91
	1.98
	2.21

	6
	0.05
	0.20
	0.51
	0.92
	1.55
	2.06

	10
	0.05
	0.21
	0.55
	0.90
	1.60
	2.20

	Average
	0.05
	0.20
	0.53
	0.91
	1.71
	2.16

	Bokashi+EmaxBio
	
	
	
	
	
	

	4
	0.05
	0.25
	0.55
	0.91
	1.56
	2.01

	7
	0.05
	0.24
	0.54
	0.89
	1.93
	2.16

	12
	0.05
	0.27
	0.56
	0.93
	2.00
	2.31

	Average
	0.05
	0.25
	0.55
	0.91
	1.83
	2.16


No.
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	Annex 2C:
	Application in Cow


MATOKEA YA EM KWENYE NGOME WA MAZIWA

Eneo: Tabata Kimanga , Dar es Salaam.  Majira: August 2016

	Muhtasari:

Juliana Kinjofu ni mfugaji wa Ng’ombe anayeishi maeneo ya Tabata Kimanga Dar es Salaam. Anasema kwa sasa ana furahia ufugaji wa ng’ombe kwani anapata maziwa lita 8 kwa siku tofauti na Mwanzo alikuwa anapata lita 4 kwa siku. Simulizi hii ya Juliana inafurahisha yeye alianza kuwekea ng;ombe bokashi kwenye mchanganyiko wa pumba ambazo alikuwa anampa wakati wa kumkamua. 
Anasema mnyama huyo alikuwa amekonda ngozi yake ilikuwa mbaya, lakini ndani ya wiki moja tu ya kutumia EM hali ya afya ya ng’ombe ilibadilika hadi ngozi na aliongeza uzalishaji kutoka lita 2 asubuhi na lita 2 jioni hadi lita 3 asubuhi na tatu jioni, baada ya wiki alianza kuweka Em kwenye maji ya kunywa ya ng’ombe akaongeza tena kiwango cha maziwa hadi lita 4 asubuhi na 4 jioni ndani ya wiki mbili. Pamoja na wingi wa maziwa Juliana anasema maziwa yamekuwa mazito sana anayafananisha maziwa hayo na ladha ya maziwa ya kienyeji. Kwa mfano anasema alikuwa anachanganya maziwa yake ya awali lita moja kwa robo kikombe kupika chai kwa sasa anaweka maji nusu na maziwa nusu ila bado chai ni nzito sana. Pia harufu imekwisha kabisa kwenye banda pamoja na mainzi ambayo yalikuwa yansumbua ng’ombe. Maelezo mengine anayotoa ni pale alipogundua kuwa maziwa ya sasa hayamsababishii tena mjukuu wake kutoka vipele na miwasho tofauti na mwanzoni ilivyokuwa.Anasema hakuna gharama zozote za ziada ambazo ni kubwa anazotumia baada ya kutumia EM, lishe ni ile ile na tofauti na mwanzo alitumia bidhaa nyingi bila matunda.


	Matokeo: Mchanganyiko huu hupunguza gharama, huongeza uzalishaji na kuboresha sana afya ya mifugo pamoja na ubora wa hali ya juu wa mazao.


	
	
	

	 
	
	

	
	Wasiliana nasi sasa.

EMTECH FOUNDATION LIMITED

Changanyikeni, Dar es Salaam

P. O. Box 110136, Dar es Salaam

Email: emtanzania@gmail.com 

Simu: +255 75 6446 468 / 075 4300 495


