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Effect of Raw and Soaked Bitter Vetch (Vicia ervilia)
Seeds As Replacement Protein Source of Cotton Seed Meal on Performance
and Carcass Characteristics of Lori-Bakhtiari Fattening Ram Lambs
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Abstract: The objective of this study was to evaluate the effects of replacing the protein source of cotton seed
meal (CSM) with different levels of raw bitter vetch seed (RBVS) and soaked bitter vetch seed (SBVS) in the
diets of Lori-Bakhtiari fattening ram lambs on performance and carcass characteristics. Experiment was designed
based on replacing CSM with BVS seed as a percentage of the diet for feeding trial Lambs. Diets were included
control group (0% BVS), substituting 25% of CSM (25% RBVS), 50% of CSM (50% RBVS) and 75% of CSM
(75% RBVS) and substituting 25% of CSM (25% SBVS), 50% of CSM (50% SBVS) and 75% of CSM (75% SBVS).
Twenty one lambs (35.55±1.76 kg initial body weight and 150 days of age) were randomly assigned to 7
treatment diets (3 Lambs/treatment). Lambs were given an adaptation period of 10days. The experiment was
lasted for 75 days. At the end of the trial growth characteristics such as average daily gain (ADG). Feed
conversation ratio (FCR) was analyzed and two lambs from each group were slaughtered to evaluate carcass
characteristics such as meat weight (MW) and fat rump weight (FRW). Results showed that the higher of
average daily gain belong to treatment of 25% RBVS (0.32±0.01kg/day); also observed FCR- lower lesser FCR
(6.90±0.28) than other groups (p 0.05). Total meat weight (warm and cold) in 25% RBVS group was higher than
others (p 0.05). Meat weight (50.74±0.25kg) from right carcass part on 25% RBVS groups was higher than other
groups (p 0.05). These result suggested that substituting CSM with BVS good influence performance and
suitable effects on carcass characteristics of Lori-Bakhtiari lambs. However, the cost of ration formulation
decreases since CSM is a very expensive component of the ration.
Abbreviations: CSM, Cotton Seed Meal; RBVS, Raw Bitter Vetch Seed; SBVS, Soaked Bitter Vetch Seed
Key words: Bitter vetch Lori-Bakhtiari fattening ram lambs Performance Carcass characteristics Meat
INTRODUCTION

shortage in supply in some circumstances and the public
awareness of the genetically modified organisms of CSM
have necessitate searching for alternative feed sources to
lower production and feed cost especially sources of
protein [3, 5].
Bitter vetch (Vicia ervilia) is an ancient grain legume
crop of the Mediterranean region. It is a legume crop
grown and harvested for the utilization of its seeds and
hay [6, 7]. Seeds are potentially valuable feed for
ruminants as a source of energy and protein [8, 9, 10].
The crude protein content of BVS ranges between 2228.5%, while its gross and metabolizable energy (ME)

Production efficiency of meat animals can be defined
as the return of salable product per unit of feed input [1].
Therefore, any reduction in feed cost would have a
tremendous effect on production efficiency. Under such
conditions, feed cost represents approximately 80% of the
total production cost [2].
Meals such soybean meal (SBM) and CSM (the most
expensive feedstuff) represents the main protein source
used for livestock nutrition [3, 4]. Therefore, the high
increase related to the price of market in the market prices,
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MATERIALS AND METHODS

content is around 18.2 MJ/kg and 13 MJ/kg, respectively
[5, 8, 11]. Bitter vetch is good source of Fe and Cu and
have good amino acids pattern and it is comparable for
soybean meal [12]. It has good nutrition and alimental
value but, there are limitations for the amount of BVS
that can be used in the diet of non ruminants due to the
presence of anti nutritional factors that interfere with
efficient utilization of vetch [10, 11].
The effect of using bitter vetch seeds on growth and
meat quality is well documented for poultry [8, 11, 13].
However, published literature on the use of bitter vetch
seeds in the diets of small ruminants is very rare. Bitter
vetch seeds are available in the local markets with prices
ranging around 60-70% of the price of SBM. It would be
interesting to find out to what level vetch grain can
replace SBM in the finishing ration of lambs [14]. Result
of many experiments about of use bitter vetch for
fattening ram lambs showed it can good effects on
performance of fattening ram lambs. Therefore, present
study was designed to investigate the effect of
substituting CSM with different levels of bitter vetch
grain on growth performance and carcass characteristics
of Lori-Bakhtiari fattening ram lambs.

Animals and Diets: Twenty one Lori-Bakhtiari
fattening ram lambs (initial weight 35.55±1.76 kg at the
age of 150 days) were randomly allocated to the
experimental design for a period of 75 days. Seven
experimental diets were used (3 animals/treatment) to
determine the effects of substituting different levels of
raw and soaked bitter vetch seeds for cotton seed meal
(CSM) on feed intake, growth performance, carcass
composition of Lori-Bakhtiari fattening ram lambs.
Diets formulated by according to methods described
by National Research Council (NRC) [15] and these
diets shown in Table 1. Rations were included control
group (0% BVS), substituting 25%, 50% and 75%
RBVS and SBVS for CSM. Rations were isocaloric (2.6
Mk/kg metsbolizable energy) and isonitrogenous
(14.16% CP), according to recommended of national
research council [15].
Treated Bitter
Vetch: Treated method was
including soaking BVS in room temperature during time
of 24 hours.

Table 1: Ingredients (dry matter basis) and chemical composition of the experimental rations
Ingredients (%)

Control

25% BVS

50% BVS

75% BVS

Alfalfa hay1

40

40

40

Wheat

9

7.5

6

40
5.7

Bitter vetch

0

0.75

1.5

2.25
21

Barley

21

21

21

Corn

3

3

3

3

Soybean meal

1.32

1.32

1.32

1.62

Cotton seed meal

3

2.25

1.5

0.75

Wheat bran

16.2

18

20.4

20.7

Rice bran

3

2.7

1.8

1.5

Mg carbonate

0.24

0.24

0.24

0.24
0.54

Ca carbonate

0.54

0.54

0.54

Bicarbonate of soda

0.3

0.3

0.3

0.3

Enzymatic

1.02

1.02

1.02

1.02

Mineral and vitamin per mix2

1.2

1.02

1.02

1.02

NACL

0.18

0.18

0.18

0.18

Crude protein

14.15

14.16

14.17

14.16

Ca

0.82

0.84

0.83

0.85

P

0.61

0.65

0.62

0.64

Neutral detergent fiber

43.2

43.7

44.5

44.1

Acid detergent fiber

21.6

21.2

21.5

21.4

Ash

8.5

8.6

8.5

8.4

Metabolizable Energy3 (Mcal/kg)

2.61

2.59

2.60

2.61

Chemical composition (%)

1

Chopped to 2-3 cm length

2

Supplies per kg of feed: 4.9 mg of Zn, 4.05 mg of Mn,0.45 mg of Cu, 0.075 mg of I, 0.1 mg of Se, 2.500 IU Vitamin A,400 mg of Vitamin D, 2.5 IU

Vitamin E
3

Calculated metabolized energy
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Chemical Composition: Ingredients of diets, bitter vetch
seeds and ration samples, were analyzed according to
AOAC method for dry matter (DM) (100°C for 24 h;
method 967.03), ash (550°C for 8 h; method 942) and CP
(Kjeldahl procedure). Neutral detergent fiber (NDF) and
acid detergent fiber (ADF) were analyzed according to
procedures described by [16, 17].
At the end of the trial we determined growth
characteristics such as body weight average daily gain
(ADG), feed conversation ratio (FCR) and feed intake /day
(FI) and two lambs from each treatment were slaughter.
After slaughtered, all carcasses were weighed to measure
warm carcass weight. All non-carcass components
(rumen, heart, liver, kidneys, mesenteric fat and testes)
were removed, weighed and recorded immediately after
removal from the body. Carcasses were chilled overnight
at 4°C and cold carcass weights were recorded. Carcass
analyzed by Farid method [18]. Half right carcasses were
cut into neck, hand, breast, longistimus dorsal muscle and
leg parts and meat, bone, intramuscular fat, subcutaneous
fat, were separated and then, percentage of meat protein
and fat meat measured in laboratory by micro Kejldahl
kjeltec1030 model and Soxhlet soxtec1043 model.
Longistimus dorsal muscle section surface were measured
by drawing on calk papers and using plan meter device.

group are shown in Table 3. Data showed FI for 25%
RBVS group higher than other groups and it had
significant effect (p 0.05).
Data showed soaking bitter vetch seed lead to
increase seeds dimension and decrease feed intake.
Soaked bitter vetch seeds was not gastronome for
lambs. These results were similar to that reported by
Abdullah et al., Hadjipanayiotou and Surra et al.
[14, 21, 22], but not similar to reported by Yalcin et al. and
Geona et al. [10, 23].
Data from this study showed 25% RBVS group had
higher ADG than other groups and it had significant
effect (p 0.05). Difference on ADG between groups is
related to FI and as wet old in this trial 25% RBVS group
had higher FI in comparison to others groups. Haddad
and Abdullah et al. evaluated diets containing various
sources of protein including BVS and indicated that final
live weight, ADG and overall FCR were unaffected by
either protein source [3, 6]. Their results showed that BVS
is a good protein source for finishing lambs compared
with CSM in terms of giving similar growth rate and FCR.
Therefore, the tendency for higher ADG of lambs on the
25% RBVS diet would mostly be due to higher organic
materials intake of these lambs [14].
Data showed lowest FCR was for 25% RBVS group
and highest FCR was for 75% RBVS group but they
have not significant effect to other groups. This result is
not similar to that reported by Farran et al. and Abdullah
et al. [8, 14], but similar to results that reported by Haddad
[3].
Bitter vetch seeds are known to contain some anti
nutritional factors including protease inhibitors and
tannins [20]. The effects of tannins are associated with
their ability to combine with dietary proteins and cell wall
polymers and thus retarding or preventing their microbial
digestion as tannins are generally regarded as inhibitors
of rumen microbes [20].
Searching for alternative feed sources is the main
concern of animal nutrition researchers nowadays.
Typical diets for growing and finishing lambs would
contain up to 15% SBM which correspond to about 40%
of the diet cost. Higher numerical values of ADG in 25%
RBVS diet and the reduction in cost of gain both support
the use of BVS in sheep rations. Therefore, livestock
industry can be supported by cheap alternative feed
sources [14].

Statistical Analysis: Data were subjected to analysis of
variance in a completely randomized design using the
GLM of SAS [19]. Least square means were calculated for
all measured variables and the Tukey and Duncan’s test,
were used to determine significant differences (P 0.05).
RESULTS AND DISCUSSION
Observed chemical composition of the bitter vetch
seeds (BVS) (on dry matter basis) was within the range
reported for these seeds (Table 2). The crude protein (CP)
content (23%) confirmed that it is a good source of
protein and similar to that reported by Haddad, Gonzalez
and Andres [3, 20]. However, in other studies CP content
reported between 25 and 28% [7, 8, 11].
Bitter vetch seeds contained low fiber measures
(NDF and ADF) than CSM. Sadeghi et al., Gonzalez and
Andres reported higher NDF and ADF values, while lower
ones where reported by Haddad [3, 7, 20]. Differences in
chemical composition results of this study compared to
those reported in the literature could be related to
different variety and/or growth conditions [7].

Carcass Components: Comparison of average warm and
cold carcass weight, right half rump weight, total meat
weigh and longistimus dorsal muscle section surface are
shown in Table 4.

Feed Intake (FI), Average Daily Gain (ADG) and Feed
Conversation Ratio (FCR): FI, ADG and FCR for each
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Table 2: Chemical composition (% of DM) of the dietary ingredients used in the experiment
Ingredients

N

DM

CP

EE

ADF

NDF

Ash

Alfalfa hay

5

90.00

14.5

2.5

32.20

45.50

11.00
3.35

Bitter vetch

5

88.66

22.4

1.2

10.34

16.73

Wheat

5

86.00

12.4

1.9

3.00

12.40

2.10

Barley

5

86.00

10.8

1.7

6.40

20.10

2.60

Corn

5

86.00

9.80

4.2

2.80

11.70

1.30

Cotton seed mea

5

90.00

38.8

2.9

19.90

29.80

6.70
6.20

Soybean mea

5

90.00

46.8

1.7

9.00

14.70

Wheat bran

5

88.00

14.9

4.3

12.60

42.50

6.30

Rice bran

5

90.50

16.6

1.1

27.50

45.10

14.90

Table 3: Feed intake, average daily gain and feed conversation ratio lambs fed diets containing different levels of bitter vetch (kg)
Treatment

N

Feed intake

Average daily gain

Feed conversation ratio

Control

3

138.66±14.29ab*

0.22±0.02b*

8.84±0.27a

25% RBVS

3

156±8.54a

0.32±0.009a

6.90±0.28b

50% RBVS

3

140.33±14.74

0.22±0.03

b

8.88±0.26a

75% RBVS

3

132±9.53

0.20±0.02

b

9.30±0.69a

25% SBVS

3

132.33±7.37

0.21±0.02

b

8.85±1.42a

50% SBVS

3

131.66±3.51b

0.21±0.02b

8.63±0.86a

75% SBVS

3

136.33±10.59ab

0.20±0.006b

9.28±0.48a

ab

b
b

*ab: Means within columns with differing letters differ (p 0.05)
Table 4: Comparison mean of carcass characteristics lambs fed diets containing different levels of bitter vetch (kg)
Treatment

N

Warm carcass

Cold carcass

Right Half rump

Right half total meat

Carcass section surface

Control

3

24.82±0.70bc

24.12±0.72bc*

1.92 ±0.16a

6.10±0.18 b

16.17±2.10 a

25% RBVS

3

29.09±0.94a

28.76±1.05a

2.25 ±0.06a

7.17±0.33a

18.80±4.90 ab

50% RBVS

3

25.17±1.01

bc

24.59±1.12

bc

1.93±0.77

a

5.85±0.49

b

11.60±0.80 c

75% RBVS

3

23.95±1.74

c

23.48±1.65

c

1.53±0.03

a

5.90±0.92

b

14.70±4.10 cb

25% SBVS

3

26.03±1.11b

25.41±1.06b

1.99±0.01a

6.24±1.05b

11.80±2.90 c

50% SBVS

3

25.21±0.20bc

24.53±0.28bc

1.67±0.45a

5.83±0.55b

13.55±2.25 c

75% SBVS

3

24.62±0.38bc

23.94±0.26bc

1.84±0.39a

5.42±0.22b

14.40±0.80 cb

*abc: Means within columns with differing letters differ (p 0.05)

Data showed warm and cold carcasses weight for
25% RBVS group were higher and had significant effect
than others (p 0.05). In 75% RBVS group warm and cold
carcasses weight was lesser than other groups. This
result is not similar to that reported by Abdullah et al.
[14].
Right half rump weight was not affect from diets and
has no significant effect experimental treatments. This
result was not similar to that reported by Abdullah et al.
[14]. Bitter vetch has high ME than control group and that
binged to increase fat in lambs who feed by RBVS and
SBVS in their rations. In lower BVS level density of
inhibitors is lower and is lead to higher FI and caused to
higher ADG and increase performance.
Total meat weight was highest (P 0.05) in 25%
RBVS group when compared to the other groups.
Lower total meat weight was for 75% RBVS group. This
result is similar to that reported by Abdullah et al. [14].
BVS has higher nitrogen free extracts and rumen soluble

protein fraction than other meals [3, 7]. This energy is
provided by non structural carbohydrates [7]. This
might lead to more fat precursors in the rumen that
higher favor fat percentage. Higher percentage of lean
might be due to high content of rumen soluble protein,
which produces more microbial protein and hence higher
lean percent. This result was not similar to that reported
by Mehmet et al. [24]. The results of this study showed
that in groups of 25% raw and soaked bitter vetch, lean
meat production were higher from control and other
groups. The findings observed in present study are
related to high level of nutritive composition in
comparison of control group and also, decrease of antinutritional in comparison of other groups that consumed
bitter vetch.
Longistimus dorsal muscle section surface for 25%
RBVS group was increase than other groups (p 0.05)
and this result was not similar to that reported by
Abdullah et al. [14].
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Table 5: Comparison means of square for non-carcass components (kg)
Treatment

N

Rumen

Liver

Heart

Mesenteric fat

Control
25% RBVS
50% RBVS
75% RBVS
25% SBVS
50% SBVS
75% SBVS

3
3
3
3
3
3
3

1.44±0.07a*
1.75±0.33a
1.60±0.33a
1.57±0.27a
1.58±0.12a
1.55±0.09a
1.56±0.30a

0.85±0.01ab*
0.90±0.15a
0.76±0.09cab
0.66±0.07c
0.78±0.11cab
0.81±0.06cab
0.71±0.08cb

0.20±0.005ab
0.25±0.07a
0.20±0.01ab
0.17±0.01b
0.20±0.005ab
0.19±0.003b
0.17±0.008b

0.61±0.06b
1.39±0.39a
0.78±0.12b
0.65±0.07b
0.49±0.01b
0.57±0.02b
0.53±0.06b

*abc: Means within columns with differing letters differ (p 0.05)
Table 6: Comparison means of square for percentage of Carcass chemical composition
Treatment

N

Moisture%

Control
25% RBVS
50% RBVS
75% RBVS
25% SBVS
50% SBVS
75% SBVS

3
3
3
3
3
3
3

52.53±2.10ab*
54.46±0.31a
51.72±1.46b
51.72±0.44b
51.38±0.66b
50.98±0.78b
50.89±0.68b

Protein%

Fat%

17.66±0.58ab
18.18±0.47a
16.30±0.95cb
16.59±1.48cab
17.02±0.55cab
16.41±1.15cab
15.59±0.50c

26.85±0.44b
25.56±0.50b
29.95±0.55a
30.17±1.35a
29.44±0.88a
30.49±1.74a
31.08±0.73a

*abc: Means within columns with differing letters differ (p 0.05)

Non-Carcass Components: Comparison of means squares
for non-carcass components such as rumen, liver, heart
and mesenteric fat shown in Table 5. For rumen weight we
could not see significant effects between treatments, but
in terms of numerical higher rumen weight was for 25%
RBVS group and lower rumen weight was for control
treatment, but for liver, heart and mesenteric fat we could
see significant effects between experiment treatments
(p 0.05). This result was not similar to that reported by
Abdullah et al. and Yalcin et al. [6, 10, 14]. Higher and
lower weight of liver, heart and mesenteric fat is related to
25% RBVS group and 75 % RBVS and SBVS groups,
respectively.

REFERENCES
1.

2.
3.
4.

Carcass Chemical Composition: Moisture meat, protein
meat and fat meat percentage are shown in Table 6. The
percentage of moisture, protein and fat of meat had
significant effects in groups (p 0.05). Higher and lower
percentages of moisture and protein meat are related
to 25% RBVS and 75% SBVS groups, respectively.
Furthermore, percentage of moisture and protein meat
were not significant effects between other groups.
Lower and higher fat meat percentage related to 25%
RBVS and 75% SBVS consumer group, respectively.

5.

6.

CONCLUSION
Bitter vetch grain can partially or completely
substitute cotton seed meal in high concentrate growing
diets for Lori-Bakhtiari fattening ram lambs. Thus, use of
bitter vetch (raw and soaked) in 25% levels cause
improvement FCR and increase of meat production.

7.

409

Beermann, D.H., D.E. Hogue, V.K. Fishell,
R.H. Dalrymple and C.A. Ricks, 1986. Effects of
cimaterol and fishmeal on performance, carcass
characteristics and skeletal muscle growth in ambs. J.
Anim. Sci., 62: 370-380.
Harb, M. and M.S. Habbab, 1989. The economics
and management problems of sheep fattening in
Jordan. Dirassat, 16: 52-69.
Haddad, S.G., 2006. Bitter vetch grains as a
substitute for soybean meal for growing lambs.
Live. Sci., 99: 221-225.
Lanza, M., A. Priolo, L. Biondi, M. Bella and
H. Bensalem, 2001. Replacement of cereals grains by
orange pulp and carob pulp in faba bean-based diets
fed to lamb: effect on growth performance and meat
quality. Anim. Res., 50: 21-30.
Purroy, A., H. Echaide, F. Munoz, A. Arana
and J.A. Mendizabal, 1992. The effect of protein
level and source of legume seeds on the growth
and fattening of lambs. Livestock Prod. Sci.,
34: 93-100.
Abdullah, Y. Abdullah, M. Marwan, Muwalla and
Y. Harb Muhammed, 1999. Evaluation of Various
Protein Sources for Growing and Finishing Awssi
Lambs. J. Anim. Sci., 23: 475-482.
Sadeghi, G.H., J. Purreza, A. Samei and H. Rahmani,
2009. Chemical composition and some anti-nutrient
content of raw and processed bitter vetch
(Vicia ervilia) seed for use as feeding stuff in poultry
diet. Anim. Health. Prod., 41: 85-93.

Global Veterinaria, 7 (4): 405-410, 2011

8.

9.

10.

11.

12.

13.

14.

15.

Farran, M.T., W.S. Halaby, G. Barbour,
M.G. Uwayjan, F.T. Sleiman and V.M. Ashkarian,
2005. Effects of feeding ervil (Vicia ervilia) seeds
soaked in water or acetic acid on performance and
internal organ size of broilers and production and egg
quality of laying hens. Pult. Sci., 84: 1723-1728.
Sadeghi, G.H. and J. Pourreza, 2007. Serum proteins
and some biochemical parameters in broiler
chickens fed with raw and treated bitter vetch (Vicia
ervilia) seeds. Pakistan J. Biol. Sci., 10: 977-981.
Yalcin, S., I. Tuncer and E.E. Onbasilar, 2003. The
use of different levels of common vetch seed
(Vicia sativa L.) in diets for fattening rabbits. Livest.
Prod. Sci., 84: 93-97.
Sadeghi, G.H., A. Samie, J. Pourreza and
H.R. Rahmani, 2004. Canavanine content and toxicity
of raw and treated bitter vetch (Vicia ervilia) seeds
for broiler chicken. Int. J. Poultry Sci., 3: 522-529.
Harper, J.A. and G.H. Arscott, 1962. Toxicity of
common and hairy vetch seed for poults and chicks.
Poultry Sci., 41: 1968-1974.
Yalcin, S., A. Sehu and I. Kaya, 1998. The effect of
common vetch seed (Vicia sativa L.) added to the
quail rations on growth, carcass yield and some
blood parameters. Turk. J. Vet. Anim. Sci., 22: 37-42.
Abdullah, Y. Abdullah, M. Marwan, I. Muwalla
Muwalla, R.I. Qudsieh and H.H. Titi, 2010. Effect of
bitter vetch (Vicia ervilia) seeds as a replacement
protein source of soybean meal on performance and
carcass characteristics of finishing Awassi lambs.
Trop. Anim. Health. Prod., 42: 293-300.
National Research Council, 1985. Nutrient
requirements for sheep. 6th edition. National Academy
of Science, Washington, DC.

410

16. AOAC, 1990. Official Methods of Analysis (15 th Ed.).
Association of Official Analytical Chemists.
Arlington, VA.
17. Van Soest, P.J., J.B. Robertson and B.A. Lewis, 1991.
Methods for dietary fiber, neutral detergent fiber
and non-starch polysaccharides in relation to Anim.
nut. J. Dairy Sci., 74: 473-481.
18. Farid, A., 1991. Slaughter and carcass characteristics
of three fat-tailed sheep breed and their crosses
with Corriedal and Targhee rams. Small Rumin. Res.,
5: 255-271.
19. SAS Institute, 2002. SAS/Stat users guide. SAS
Institute inc. cary. nc. usa.
20. Gonzalez, J. and S. Andres, 2003. Rumen
Degradability of some feed legume seeds. Anim.
Res., 52: 17-25.
21. Hadjipanayiotou, M., 2002. Replacement of soybean
meal and barley grain by chickpeas in lamb and kid
fattening diets. Anim. Feed. Sci., 96: 103-109.
22. Surra, J., A. Purroy, F. Munoz and T. Treacher, 1992.
Lentils and faba beans in lamb diets. Small Rum.,
7: 43-49.
23. Geona, M., F. Marzo, A.L. Fernandez-gonzalez,
A. Tosar, G. Fruhbeck and S. Santidrian, 1989.
Effect of raw legume Vica elviria on muscle and liver
protein metabolism in growing rats. Rav. Esp. Fisiol.,
45: 55-59.
24. Mehmet, Gül, M. Akif Yörük and M. Irfan Aksu, 2005.
The effects of diets containing different levels of
common vetch (Vicia sativa) seed on fattening
performance,
carcass
and meat quality
characteristics of Awassi male lambs. J. Sci. Food.
Agric., 85: 1439-1443.

