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Abstract: Commercial lysine production for animal feed is becoming a major global industry. However, it is not
produced in Ethiopia and thus imported. High cost and shorter shelf life, due to long time elapsed between
production and importation, make lysine and methionine supplementation a bottle neck for commercial poultry
producers in Ethiopia. In searching a solution for this problem, fenugreek and soybean were tested as an
alternative to commercial feed additive lysine. Six different formulations of poultry ration (with and without
commercial feed additive lysine) were tested on 30 Bovans Brown commercial layers in University of Gondar
laboratory animals farm from January to March 2013. The hens were arranged in completely randomized
designed with six treatment and five replications. After acclimatization period of two weeks, egg production and
feed consumption were recorded for consecutive 12 weeks. Body weight were recorded at the binging and end
of the research. Finally, the data were analyzed using JMP (10.0.2) software. The research have found that 8.5
-18 % Fenugreek inclusion in a layers ration reduced feed consumption and egg production, however egg
weight and body weight change remained unaffected. Replacing one unit of fenugreek with similar unit of
commercial feed additive lysine resulted no significant (P>0.05) change in egg production. To the contrary,
replacing one unit of soybean with similar unit of commercial feed additive lysine significantly (P<001) reduced
egg production. In this study, the highest egg production was observed in rations with high soybean and no
commercial feed additive lysine. Thus, it is concluded that, in areas where commercial feed additive lysine is
lacking, soybean can be used as an alternative.
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INTRODUCTION

production for animal feed is a major global industry,
reaching 600,000 tons in 2000 [2]. One of lysine benefits is
helping the proper absorption of calcium from the gastro
intestinal tract and conserving its use so it can improves
egg production. Lysine is one of the primary components
of proteins. Therefore, it is critical for proper body growth
particularly in young animals.
Industrial Lysine is not produced in Ethiopia but is
imported. Though the amount required in feed is low, high
cost of lysine and shorter shelf life, due to longer time
elapsed
between
production and importation,
supplementation of lysine is becoming a bottleneck for
feed processors and commercial poultry farmers in
Ethiopia. In searching a solution for this problem,
fenugreek and soybean were selected to be tested as an
alternative because of their availability and high lysine
content.

Feed comprise 67.4% of total egg production cost [1].
Thus profitability of the farm largely depend on the
efficient use of feed resources. In confined animal
husbandry practice, since there is no way of
compensating the nutrient deficiency in the ration, all
nutrients should be supplied through feeds. High level of
animal performance can only be achieved if important
nutrients are made available in the correct combination
and sufficient quantity.
One of the essential amino acids that mono-gastric
animals need to be supplied with is lysine. Lysine is the
second limiting amino acid for poultry. Production of
L-Lysine by fermentation was started in Japan during the
1960s. Lysine is industrially produced by microbial
fermentation, from a base mainly of sugar. Lysine
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Fenugreek (Trigonella foenum-graecum, Family
Fabaceae) is an herbaceous plant from the family of the
leguminous. Even from the ancient times the seeds and
leaves of fenugreek were used largely to prepare medicinal
extracts and powders [3]. It widely grown in Ethiopia as
spices. At the present production scale, fenugreek ranks
6th among the highland pulses [4]. Fenugreek is one of
high lysine containing seeds. A raw seed contains 5.86 %
lysine [5].
Soybean (US) or soya bean (UK) (Glycine max) is the
richest in protein content of all the common seeds used
for animal feed [6]. The nitrogenous constituents of the
seed include some inhibitory and toxic factors. The most
important of these is the soybean trypsin inhibitor,
which blocks the activity of the digestive enzyme trypsin.
As trypsin inhibitor is destroyed by heat and as soybeans
are normally heated before or during processing, it is of
no concern in the oilcake. Whole seeds, however, should
thoroughly be heated before feeding to pigs or poultry.
Too high or too prolonged heat will destroy essential
amino acids. Soybean also contains urease, an enzyme
that releases ammonia from urea and therefore cannot be
fed together with urea [6].
Soya bean contain 6% lysine and 39.5% crude protein
[2]. Soybean breeding and production have been going
on in Ethiopia since the 1950’s. However, the production
has been slow, because of lack of know-how of the local
farmers on the utilization aspect of the crop, unavailability

of attractive market for the produce and lack of systematic
approach in popularizing the crop. In 2010 Ethiopia has
produced 158,244.12 quintal soybean [7]. Because of an
immense effort being bone on this crop in extension and
policy issues, it's production is expected to increase.
Therefore, the objective of this research is to test the
potential of fenugreek and soybean seeds in replacing
commercial feed additive lysine in layers ration.
MATERIALS AND METHODS
Experimental Site: The experiment was conducted
between January to March 2013 in Ethiopia at University
of Gondar animals farm, 12°36' N and 37°28' E, [8], 2133
meter above sea level. The annual rainfall of the area is
1000 to 1500 mm. The rainy season is from June to end of
September. The average annual temperature is 25 to 35°C
[9].
External Animals, Design and Treatments: Two hundred
Bovans Brown Commercial layer pullets at the age of 12
weeks of age were purchased from private commercial
farm and maintained on deep litter house fed with grower
ration until the age of 18 weeks. Then 30 pullets having
uniform size and weight were selected and randomly
placed in individual cage. Treatment rations (Table 1) were
randomly allotted to individual hens with six treatment
and five replication in completely randomized design.

Table 1: Composition of expermental diets
Parts in treatment ration %
-------------------------------------------------------------------------------------------------------------------------------------------Ingredients

T1

T2

T3

T4

T5

T6

T7

White maize (%)

51

51

51

51

51

51

50

wheat (%)

8

8

8

8

8

8

17

Soya bean %

18.00

9.00

0.00

17.00

8.50

0.00

18.10

Fenugreek

0.00

9.00

18.00

0.00

8.50

17.00

0.00

Noug (Niger seed) cake (%)

15.00

15.00

15.00

15.00

15.00

15.00

0.00

Methionine %

0.16

0.16

0.16

0.16

0.16

0.16

0.00

1.00

1.00

1.00

0.00

Lysine (%)
Lime stone (%)

7.00

7.00

7.00

7.00

7.00

7.00

7.00

0.50

0.50

0.50

0.50

0.50

0.50

0.50

Meat and bone meal
Layer premix %

7.00

Salt (%)

0.40

0.40

0.40

0.40

0.40

0.40

0.40

Total weight (as feed) in kg

100.06

100.06

100.06

100.06

100.06

100.06

100.00

Me (Kcal/kg)

2811.00

2861.00

2918.00

2785.00

2832.00

2879.00

2902.00

CP (%)

16.00

15.00

14.00

17.00

16.00

15.00

15.15

Lysine (%)

0.73

0.66

0.60

1.68

1.62

1.56

0.88

Methionine (%)

0.40

0.38

0.36

0.39

0.38

0.36

0.31

CF%

8.36

8.25

8.14

8.28

8.18

8.00

1.51

Calcium (g/kg)

34.00

32.00

30.00

34.00

32.00

30.00

35.00

Total phosphorus (g/kg)

5.00

4.00

4.00

5.00

4.00

4.00

15.00
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Table 2: Performance of Bovans Brown Commercial layers on varying level of soyabean and fenugreek with and without sinthetic lysine

Parameter

Results
--------------------------------------------------------------------------------------------------------------------------T1
T2
T3
T4
T5
T6
T7

P value

Final body weight (kg)
Initial body weight (kg)
Body weight change(kg)
Egg production %
Number of egg /hen
Egg weight (g)

1.77a
1.73a
0.04a
74.53a
67a
55.53a

1.68a
1.67a
0.01a
35.79bc
32bc
56.54a

1.73a
1.72a
0.01a
19.47c
18c
54.33a

1.78a
1.79a
-0.01a
50.53b
46b
57.17a

1.83a
1.71a
0.12a
50.53b
45b
54.45a

1.88a
1.66a
0.22a
31.58bc
28bc
55.86a

1.78a
1.71a
0.01a
79.65 a
72a
55.53 a

>0.16
> 0.75
>0.32
<0.001
<0.001
>0.70

Feed intake per hen
Daily (g)
Total (kg)

111.00a
9.99a

100.41c
9.04c

81.20e
7.31e

110.82a
9..97a

104.21b
9.38b

93.20d
8.39d

110.58a
9.95a

<0.001
<0.05

312.03a
17.76a

266.66d
13.98d

236.94e
11.37e

294.96b
18.01a

284.35c
16.06c

319.04 a
16.62b

320.90 a
16.75b

<0.001
<0.001

7.35
73.43d
167.50a
94.07ab

7.85
70.94d
80.00bc
9.06cd

9.51
89.19a
42.50c
- 46.69e

9.99
83.8b
112.00b
28.70c

8.35
61.02e
112.50 b
51.48bc

9.03
90.06a
70.00 bc
-20.06de

7.91
78.72c
177.50 a
98.78 a

< 001
< 001
< 001

ME and CP intake
ME(Kcal/hen/day)
CP(gram/hen/day)
Feed cost
For kg of treatment feed (Birr)*
Per hen /90 days
Value egg (Birr) at rate of 2.5birr/egg
Gross profit(lose)

* birr is Ethiopian currency; One birr is equal to 0.05 US dollar.

Data Collection and Analytical Procedures: After
acclimatization period of two weeks, feed intake (as a
difference of offer and left over), egg production and
body weight change (as a difference of initial and final
weight) were recorded for 12 weeks. Intake and egg
production were recorded daily. The data were analyzed
using JMP (10.0.2) software.

recorded where ungerminated fenugreek comprised 18%
of the total ration. No significant differences were
observed in egg production among treatment rations that
containing 8.5 to 17% fenugreek. These finding is in
agreement with those reported by Criste et al. [14] who
found that the higher level of dietary fenugreek decreased
laying intensity. Hassan [13] also found that addition of
fenugreek seed to White Bovans Pullet's diets reduced
egg number and egg rate. The reason for low productivity
may be due to reduced feed intake. Madian [15] also
reported that 0.5%
Fenugreek Seed in Fayoumi diet increased egg
number, egg mass and egg rate as compared to 1 and 1.5%
Fenugreek Seeds.

RESULT AND DISCUSION
Feed Intake: In this research, no differences were
observed in feed consumption in the rations which had no
fenugreek. Feed consumption recorded in those
formulations which were devoid of fenugreek was
111gm/head/day, which is similar to that of reported for
the breed (110gm) by NRC [10] and CPI [11]. In treatment
ration (T) the addition of 8.5(T5) to 18% (T3) fenugreek in
layer ration significantly (P<0.01) reduced intake to 104.21
and 81.20 gram/head/day, respectively (Table 2). This
finding is in line with that reported by Abaza et al. [11],
that addition of 5% fenugreek to layers ration had reduced
intake. The present observation is also in congruent with
the result obtained by Hassan [13] who reported that 2%
fenugreek seed reduced feed consumption. Feed
consumption reduction as result of adding ungerminated
fenugreek may be due to the presence of anti- nutritional
factors (phytic acid and polyphenols) [5].

Egg Weight: In this research addition of ungerminated
fenugreek did not show significant difference (P>0.05) on
body and egg weight. The present observation is in
congruent with the result obtained by Abdouli et al. [16]
who reported that adding 2-6% fenugreek seed in layer
ration had no significant (P>0.05) difference in their egg
weight.
Potential of Fenugreek in Replacing Commercial
Feed Additive Lysine: In present study, replacing
1unit of fenugreek with similar unit of commercial
feed additive lysine in layers ration resulted no
significant (P>0.05)
change in egg production
(T3 and T6). In addition to this, in a rations which
had equal proportion (9% soybean and 9% fenugreek)
(T2), replacing 0.5% soybean and 0.5% fenugreek

Egg Production: Inclusion of ungerminated fenugreek
more than 8.5% in layers ration significantly (P<001)
reduced egg production. Highest reduction had been
112

Europ. J. Biol. Sci., 6 (4): 110-114, 2014

REFERENCES

with one percent commercial feed additive lysine
(T5) had no significant (P>0.05) difference in egg
production.

1.

Potential of Soybean in Replacing Commercial Feed
Additive Lysine: Replacing one unit soybean with similar
unit commercial feed additive lysine (see T4 and T1) in
layer's ration resulted significant (P<0.01) reduction in egg
production. This was due to the consequential reduction
of energy content of the ration in T4 and reduced energy
intake of hens fed on T4. The observed reduction of egg
production as a result of low energy content of a feeds
and low energy intake is in line with that reported by Li et
al [17] and Bonilla et al. [18]. Costa et al. [19] also
reported that egg production increased significantly with
increasing levels of metabolizable energy. Similarly
Valkonen et al. [120] had reported that hens that
received the low-energy diet produced fewer eggs per day
(P < 0.05) than the birds fed the high-energy diet. Faria &
Silva [21] also observed that when energy intake is
deficient, egg production compromised. In present study,
the highest egg production was observed in rations with
high soybean content and no commercial feed additive
lysine (T1 and T7).

2.

3.

4.

CONCLUSION

5.

From the above findings, it is concluded that
ungerminated fenugreek seed inclusion in layers ration to
the level ranging from 8.5 to 18% reduce feed
consumption and egg production and thus can't be used
as an alternative for commercial feed additive lysine.
However, if layers rations are well formulated using more
than 18% soybean or equivalent high protein and lysine
containing ingredients, the use of commercial feed
additive lysine is not require. Thus in areas where
commercial feed additive lysine is lacking or too
expensive, soybean or other high protein and lysine
containing feed ingredients can be used as an alternative.

6.

7.

ACKNOWLEDGMENTS
The author thanks University of Gonadr (UoG)
research and community service vice president office for
their financial support. He would also like to thank the
Ethiopian National Veterinary Institute staffs, especially
Dr. Shiferaw Jemberie and Mr. Solomon Demeke for their
kind cooperation in the Lab works and the editorial staffs
of UoG and Dr. Gidey yifter for their valuable comments
they have made on the proposal and this manuscript.

8.

113

Dan Otto, Maro Ibarburu and Lee Schulz, 2013.
Economic Importance of the Iowa Egg Industry.
Department of Economics Iowa State University
Ames, Iowa 50011. Available online at http://
www.econ.iastate.edu/
sites/
default/
files/
publications/
papers/
p15917-2013-01-11.pdf.
Accessed April 14/2014.
FAO, 2014. Soybeans, toasted. Fidipidia (Animal feed
resources information system). Available at
http://www.feedipedia.org/node/12627.
Accessed
March 11/2014.
Basch, E., C. Ulbricht, G. Kuo, P. Szapary and
M. Smith, 2003. Therapeutic applications of fenugreek
- Alt. Med. Rev., 8: 20-27. Available at: http://
www.wpsa.comproceedings /ESPN_2013/ assets/
pdf/0256.pdf. Accessed March 11/2014.
Million Fikreselassie, Habtamu Zeleke and Nigussie
Alemayehu, 2012. Genetic variability of Ethiopian
fenugreek (Trigonella foenum-graecum L.) landraces.
Journal of Plant Breeding and Crop Science Vol. 4(3),
pp: 39-48, 23 February, 2012. Available online at
http:// www.academicjournals.org/JPBCS. Accessed
March 11/2014.
Shalini Hooda and Sudesh Jood, 2002. Effect of
soaking and germination on nutrient and antinutrient
contents of fenugreek. Available at: http://
www.pfigueiredo.org/ Bro37.pdf. Accessed may
18/2014.
Newkirk, R., 2010. Soybean: Feed Industry Guide. 1st
edition, Canadian International Grains Institute.
Available at: http:// www.cigi.ca/ pdfs/ 2010%
20Soybean%
20Feed%
20Industry%
20Guide.pdf.Accessed may 18/2014.
Wijnands, J.H.M., J. Biersteker and E.N. van Loo,
2009. Oil Seeds Business Opportunities Ethiopia.
Policy Brief; Developing new value-chains for
soybean in Ethiopia. Centre for Development
Innovation,
Wageningen.
The
Netherlands.
Available at:http:// www.ethiopianembassy.org/
AboutEthiopia/
InvestmentProjectProfiles/
Agricuture/
CropProduction/Soy_Plantation.pdf.
Accessed may 18/2014.
Worldatlas, 2013. Ethiopia latitude, longitude
absolute and relative location [Online] available
at: http://
www.worldatlas.com/
webimage/
countrys/ africa/ethiopia/etlatlog.htm. Accessed 20
June 2013.

Europ. J. Biol. Sci., 6 (4): 110-114, 2014

9.

10.

11.

12.

13.

14.

15.

NMA (National Meteorology Agency), 2013.[Online]
climate bulletin for the year 2013. Federal democratic
republic of Ethiopia. available at: http://
www.ethiomet.gov.et/
bulletins/
annualclimaticbulletins. Accessed on14 April 2014.
NRC (National Research Council) 1994. Nutrient
Requirements of Poultry. Ninth Revised Edition,
National Academy Press. Washington, D.C.1994.
Available
at:
http://
www.nap.edu/
openbook.php?isbn=0309048923. Accessed on 18
April 2014.
CPI (Centuries Poultry Inc.) 2012. Bovans Brown
Management Guide. North American Edition.
Available at http:// www.centurionpoultry.com/
default/ download_pdf/54. Accessed on 18 April
2014.
Abaza, I.M., 2007. Effect of using fenugreek,
chamomile and radish as feed additives on
productive performance and digestibility coefficients
of laying hens. Poult. Sci., 27: 199-218. available at:
http://www.researchgate.net/publication/200460166.
Accessed on 18 April 2014.
Hassan, M.S.H., 2000. Physiological studies on egg
control and immunity in layers. Ph.D. Thesis, Fac. of
Agric., Cairo University.
Criste, R.D., T. Panaite, A. Bercaru, I. Varzaru,
M. Ropota and G.M. Cornescu, 2013. Study on the
use of fenugreek in laying hens diets on egg quality.
National Research and Development Institute for
Biology and Animal Nutrition, (IBNA- Balotesti),
077015 Baloteºti, Calea Bucureºti no. 1, Ilfov, Romania.
available at: http:// www.wpsa.com/ proceedings/
ESPN_2013/assets/pdf/0256.pdf. Accessed on 18
April 2014.
Madian, A.H., 2005. The possible role of fenugreek
seeds as a source of natural feed additives on
Fayoumi layer performance, Egypt. J. Appl. Sci.,
20(5B): 429:442.

16. Abdouli, H., M. Haj-ayed, S. Belhouane and E. Hcini
Emna, 2014. Effect of feeding hens with fenugreek
seeds on Laying performance, egg quality
characteristics, serum and egg yolk cholesterol.
Journal of New Sciences Volume 3(1). Published
March, 01, 2014. http://www.jnsciences.org.
Accessed on 18 April 2014.
17. Li, F., L.M. Zhang, X.H. Ku, C.Y. Li, X.J. Yang,
Y. Dong, A. Lemme, C.J. Han and J.H. Yao, 2013.
Effects of metabolizable energy and balanced protein
on egg production, quality and components of
Lohmann Brown laying hens. J Appl. Poult. Res
(2013) 22 (1): 36-46. Available online at : http://
japr.oxfordjournals.org/ content/22/1/36.abstract
18. Bonilla, P.A., S. Novoa, J. García, M. Mohiti-Asli,
M. Frikha and G.G. Mateos, 2012. Effects of energy
concentration of
the
diet
on
productive
performance and egg quality of brown egg-laying
hens differing in initial body weight. Poult Sci. 2012
Dec; 91(12): 3156-66. doi: 10.3382/ps.2012-02526.
Available online at: http:// www.ncbi.nlm.nih.gov/
pubmed/ 23155026
19. Costa, F.G.P., Costa J.S. da, C. Goulart, C. de, D.F.
Figueiredo-Lima, R. Lima Neto, C. da, B.J. Quirino and
S. De, 2009. Metabolizable energy levels for semiheavy laying hens at the second production cycle.
Journal Revista Brasileira de Zootecnia 2009 Vol. 38
No. 5 pp. 857-862. Available online at DOI 10.1590/
S1516-35982009000500011
20. Valkonen, E., E. Venalainen and L. Rossow, 2008.
Effects of dietary energy content on the performance
of laying hens in furnished and conventional cages.
Poult. Sci. 2008 May;87(5):844-52. doi: 10.3382/
ps.2007-00237
21. Faria, D.E. and F.H.A. Silva, 2004. Avanços recentes
na nutrição de poedeiras durante a fase de produção.
In: Conferência Apinco De Ciência E Tecnologia
Avícolas, 14., Santos, 1993. Anais... Santos: Apinco,
2: 31-43.

114

