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Deter mination of the optimum inclusion level of faba beansin diet of broiler chicks
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Cultivated fababean is used as human food in devel oping
countriesand asanimal feed, mainly for pigs, horses, poultry
and pigeonsinindustrilized countries. Despiteitshigh quality
proteins, faba bean contains several possible antinutritional
factors that decrease nutritional value of seeds for growing
chickens (Rubio et al. 1990). These antinutritional factors
are uncommon in cooked beans (Lawes 1980). Faba bean
contains other objectionable factors including, cyanogens,
favogens, phytic acid, tannins, and tripsin inhibitors
(Williams et al. 1988). The main factors responsible for
favism, which can occur in susceptible people, are believed
to be glucoside vicine and convicine and their hydrolytic
derivatives divicine and isouramil, respectively.

The aim of the present study wasto evaluate the effect of
adding Barkat variety of faba bean on some growth and
carcass traits of broilers. Increasing feed costs (especially
imported Soyabean meal), lower price of pest-attacked faba
beans in the north of country, and high protein content of
faba beans provided considerable reasons for studying
possibility of their inclusion in poultry diets.

This study was conducted in experimental station of
agricultural faculty of Gorgan University to determine the
optimum level of inclusion of raw and heated (20 min in
boiling water and dried by hot air) faba beans in diets of
broilers. In acompletely randomized design, 420 male broiler
chicks (Lohman) were distributed in seven treatments with
four replicate of 15 birds each. Broiler chicks werefed diets
containing 0, 6, 12 and 18% heated and raw fababeansfor a
period of six weeks (dividing to starter (0—21 days) and
growth (22—42 days)). UFFDA software was used to balance
rations, having equal metabolizable energy and proteinlevels.
At all times the chicks had access to feed and water freely.
Composition of the treatmentsin starter and finisher periods
is presented in Table 1. To evaluate carcass traits (carcass
yield %, abdominal fat %, liver and gal bladder %, pancreas
% and femur and breast %), in the end of experiment (42nd
day), 28 chicks (one from each experimental unit), having
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closest weight to the group mean weight, were slaughtered.
To analyze studied traits mathematical model 1 was used:
Yij=Hto;+g; D
whereY;, 1, o; and g; are the observations (masured traits),
total mean, treatment and randome error effects respectively.
Data were analyzed, using statistical package SAS, and the
means were compared by Duncan’s method (a=5%).

There are no significant differences in growth rate, feed
intake and feed conversion rate (Table 2) in chicks (P>0.05).

The results also suggested that, the chicks, which were
given diets containing processed faba beans had lower
pancreasweight in compareto birds, feeding raw faba beans.
Results of comparison of carcass traits in the end of
experiment (42nd day) are presented in Table 3. Difference
of pancreas weight in treatment containing 18% processed
faba beans in comparison to other rations was significant
(P<0.05). Based on the results, differences of other parts of
carcass was nonsignificant (P>0.05). However diets
containing processed faba beans in comparing to other
resulted in lower abdominal fat, liver and gal bladder percents
(Table 3).

Although differences between means of growth rate, feed
intake and feed conversion rate were nonsignificant (P>0.05),
but chicks feeding rations containing heated faba beans in
comparison to raw fababeansnot only had significantly better
growth rate and feed conversion rate, but also a lower feed
intake. The better growth rate may be because of inactivity
of antinutritional factors in heated faba beans or better
digestion of NSP, lowering viscosity of digestionsin intestine,
better availability of digestions by enzymes and better
absorption of nutrients. According to Boldaji et al. (1986),
autoclaving white beans increases AME and TME and
significant increase in body weight of chicks in the fina
week, probably because of elimination of antinutritional
factors or deformation of pectin compounds.

Therewasnot any significant difference (Table 3) between
abdominal fat and liver percents, but in some casesdifferences
in pancreas % were significant (P<0.05). The lowest (0.20)
and most values (0.32) of pancreas % are related to rations
including 18% processed and raw fababeansrespectively. The
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Table 1. Contents of the treatments! in starter and finisher periods and their nutrients
Feed Starter (0-21 days) Finisher (2242 days)
components Control 6% 12% 18% Control 6% 12% 18%
Corn (CP=8.15%) 61.21 58.58 54.14 49.74 67.50 58.58 54.14 49.74
SBM (CP=47%) 33.77 31.18 28.90 26.62 27.54 31.18 28.90 26.62
Faba bean (CP=23.68%) 0.00 6.00 12.00 18.00 0.00 6.00 12.00 18.00
Crude soybean oil 0.30 0.36 1.05 1.73 0.20 0.36 1.05 1.73
DCP 144 143 142 141 1.02 143 142 141
CACOq 1.27 1.28 1.28 1.29 134 1.28 1.28 1.29
Salt 0.42 041 0.40 0.39 0.32 041 0.40 0.39
Vit. and Min. supplements>  0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
(0.25 + 0.25%)
DL-methionin 0.13 0.15 0.17 0.19 0.04 0.15 0.17 0.19
Antioxidants 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
Salinomycine 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Sand 0.88 0.03 0.05 0.05 1.46 0.03 0.05 0.05
Total 100 100 100 100 100 100 100 100
Calculated Me and nutrients
ME (Kcal/kg) 2900 2900 2900 2900 2950 2950 2950 2950
Protein 20.86 20.86 20.86 20.86 18.44 18.44 18.44 18.44
Ca 0091 0091 0091 091 0.83 0.83 0.83 0.83
Available P 0.45 041 041 041 0.32 0.32 0.32 0.32
Na 0.18 0.18 0.18 0.18 0.14 0.14 0.14 0.14
Lysine 0.16 0.16 0.17 0.18 0.99 0.99 1.00 1.00
Methionin 0.47 0.47 0.48 0.48 0.35 0.35 0.35 0.36
Met.+cystine 0.82 0.82 0.82 0.82 0.67 0.66 0.66 0.66

1Besides of controls, only diets containing raw faba beans are present. Composition of diets containing heated faba beansis the same as
in diets with raw cases and there are not any other differences; 2including 0.25% vitamin supplement plus 0.25% mineral supplement.

Every 2.5 kg of vitamin supplement included 9000000 1U vit. A, 2000000 D5, 18000 E, 2000 mg K5, 1800 mg B,, 6600 mg B,, 10000
mg B3, 30000 B;, 3000 Bg, 1000 By, 15 mg B;,, 100 mg H,, 500000 mg coline chloride; and every 2.5 kg mineral supplement included
100000 mg Mn, 50000 mg Fe, 100000 mg Zn 10000 mg Cu, mg I, 200 mg Se.

Table 2. Effect of treatments on growth rate, consumed feed and feed conversion rate

Treatments Starter (0-21 days) Finisher (2242 days) Whole period (0.42 days)
GR*(g) FI*(9  FCR°(@®  GR(9) FI (9) FC (9) GR(9) FI (9) FCR (9)

Control 612.02 931.28 152 1509.23 3005.46 1.99 2121.25 3906.31 184
6% RFB?! 617.50 922.17 1.49 1520.17 3010.49 1.98 2137.67 3898.64 1.82
6% PFB2 619.42 911.55 1.47 1540.04 3037.86 1.97 2159.46 3909.96 181
12% RFB 618.20 928.40 1.50 1534.56 3039.44 1.98 2152.76 3918.29 1.82
12% PFB 622.90 916.70 1.47 1576.09 3092.22 1.96 2198.99 3991.20 181
18% RFB 619.16 936.94 151 1541.67 3072.93 1.99 2160.83 3978.92 1.84
18% PFB 619.87 906.04 1.46 1542.14 3025.60 1.96 2162.01 3870.98 1.79
SE. 9.80 28.30 0.03 50.40 68.20 0.04 55.20 72.60 0.03

*There are no significant differences between different treatments (P>0.05), in spite of that any common alphabets is used avoiding

noisesin the Table.

1, Raw faba beans; 2, procesed (heated) faba beans; 3, growth rate; 4, feed take; 5, feed conversion rate.

increased pancreasrelativeweight in rations containing 18%
raw fababeans probably concernsto more content of dietary
trypsin inhibitors of seeds. Rubio et al. (1989) reported
increase of relative pancreasweight in chicks, induced by this
factor, butAhmed et al. (1991) showed pancreatic hypertrophy
in chicks consuming diets contai ning tannins.

Meanwhile, the least relative liver and abdominal fat
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weights in chicks feeding diets containing 18% processed
faba beans are observed (P<0.05). Other studies support
reduction of relaive weights of these organsin enzyme added
feeds (Brenes et al. 2002). Salih et al. (1991) reported
increasing in the liver size of chicks fed rations with high
level of NSP concerns to more activity of this organ to
produce more gal bladder acids. Differences of relative
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Table 3. Comparison of carcasstraits at the end of experiment (42nd day)
Treatments Carcass Abdominal Liver Pancreas % Femur % Breast %
Control 76.87 2.66 2.85 0.24bc 28.25 32.85
6% RFB?! 77.13 2.80 294 0.240¢ 28.62 32.60
6% PFB2 77.27 2.67 2.60 0.230¢ 28.10 32.84
12% RFB 76.42 2.90 297 0.28% 28.15 33.39
12% PFB 76.84 2.58 2.62 0.258¢ 28.70 32.90
18% RFB 76.29 2.70 2.90 0.322 28.91 33.35
18% PFB 78.36 2.46 261 0.20° 28.50 33.02
SE. 0.33 021 0.26 0.023 0.51 0.81

1, Raw faba beans; 2, processed (heated) faba beans; * means with different superscript differ significantly.

weights of femur and breast in all treatments were
nonsignificant (P>0.05) (Table 3).

Totally on the basis of results, it is possible to include
faba beans, especially processed faba beans, in the broiler
rations without any reductionsin performance of the chicks.
Over the past few years the feed costs have increased and
now-a-days feed costs amount to about 70% of the total
production costs of broiler meat, so according to the findings
of thisstudy it is wise and economical to substitute some of
Soya bean meals content by faba beans, which is cheaper
and abundant in the North of Iran without any reduction in
gain and carcass traits of broiler chicks.

SUMMARY

This study was conducted to determine the optimum level
of raw and processed (boiled in water for 20 min) fababeans
in broiler diets. Male Lohman chicks (420) were fed with
different levels of fababeansin aperiod of 42 daysand their
performance were compared in a completely randomized
design with seven treatments and four replications of 15
chicks for each treatment. The diets contained O, 6, 12 and
18% raw and processed faba beans and all of them had the
same metabolizable energy and protein level and other
nutrients recommended by NRC. Although, no significant
differences were found between treatments, but gains and
feed conversions were apparently better in the groups fed
with processed faba beans than other treatments. Relative
weight of pancreas of the groups fed with processed faba
beans than other treatments. Relative weight of pancreas of
the groups fed with processed faba bean were lower than
that of the groups fed with raw faba beans. Meanwhile any
significant differences in carcass characteristics were not
found between different treatments (P>0.05).
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