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Abstract

A study was conducted to determine the chemical composition and digestibility of faba bean hull (FBH) and
wheat bran (WB). Chemical compositions of FBH and WB were determined. The crude protein (CP) and acid
detergent lignin (ADL) of WB were higher than FBH but neutral detergent fiber (NDF) and acid detergent fiber
(ADF) of FBH were higher than those of WB were. With the exception of digestibility of CP, the digestibility of
DM, OM, ADF, and NDF were not significantly affected by treatments (P>0.05). Digestibility of CP was greater
in sheep (P<0.05) of supplemented treatments as compared to the control group, while differences among the
supplemented group in CP digestibility were not significant (P>0.05). In general, FBH had almost comparable
with CP of WB.
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Introduction

Faba bean (Vicia faba L.) is one of the earliest domesticated food legumes in the World, (Bond, 1976; Cubero,
1976; Witcombe, 1982).Today, faba bean is a major crop in many countries including China, Ethiopia, and
Egypt, and are widely grown for human food throughout the Mediterranean region and in parts of Latin America.
Ethiopia is the third main faba bean producing country in the world, next to China and UK, and there are large
faba bean varietal diversifications in Ethiopia (Metayer, 2004). Even though faba bean is grown in most parts of
Ethiopia, up to an altitude of 3200 meter above sea level (masl) the highest concentration of production is
observed in cereal-pulse Zones between 2000-2700 masl (Alem, 1993). The crop requires a moderate and evenly
distributed rainfall of about 600-800 mm during growing period, and it is generally considered to be the least
drought resistant of all legumes Alem (1993).

The palatability of faba bean haulms to animals is least compared with the palatability of other pulse
hay or straws. However, it is totally consumed once animals become accustomed to it (Hawthorne, 2006). If
bean haulm is properly harvested, it is a useful roughage feed for sheep but because of its thick fibrous stems, it
is more difficult to dry than cereal straws and frequently become mouldy during storage (McDonald et al., 2002).
According to McDonald et al. (2002), faba bean haulms are rich in protein, calcium and magnesium than cereal
straws. Lulseged and Jamal (1989) reported that faba bean residue has 91.1 DM, 0.8 EE, 10.4 ash, 7.2 CP and
74.3% NDF. Similarly, Yetimwork (2005) reported that haulms of different faba bean varieties contained 90.5-
92.4 DM, 10-13.6 CP, 11.3-16.2 ash, 33.1-51.5 NDF, 30.4-42.4 ADF and 5.46-8.3% ADL. In the study of Li-
Juan et al. (1993), the value of faba bean was 87 and 31% for DM and CP, respectively.

In Tigray Region, a total of 14,889 hectares of land were covered by different crops including maize,
chickpeas, horse-beans, sorghum, barley and wheat in Raya Azebo, Alamata, Enda -Moni, Alaji and Ofla
weredas using the unseasonal rains received. Faba beans are produced in large quantities throughout the year in
highland of Alamata woreda. The internal part of the seed is used for human consumption and the outer cover
(seed coat) is a byproduct, can be used as livestock feed. However, there is scarce information on the nutritive
value of this feed resource. Thus, the objective of this study was to determine the effect of faba bean hull
substituting to wheat bran on feed intake, digestibility, live weight gain, carcass Characteristics and partial
budget analysis of Afar sheep.

Wheat grain is very variable in composition. According to Gillespie (2002), DM, crude fiber (CF) and
ADF content of WB is 89, 11.3 and 15%, respectively. The chemical composition of wheat bran is also reported
to be 891, 39, 166, 469, 6.4, 155 g/kg DM for DM, ash, CP, NDF, NDF-N, ADF, respectively (Kaitho et al.,
1998). According to Beyene (1976), the composition of wheat bran was 92.46 DM, 17.01 CP, 17.25 ADF, 52.12
NDF, and 4.59% EE. The CP content of wheat bran varies from 60-220 g/kg DM, though it is normally between
80 and 140 g/kg DM. The grain consists of about 82% endosperm, 15% bran or seed coat and 3% germ
(McDonald et al., 2002). The dietetic composition and digestibility of wheat bran given to animals in intensive
feeding system in Kenya had 172 g CP/kg DM and 69.6% digestibility (Abate and Abate, 1991).

Wheat bran consists primarily of the seed coat of wheat, which is detached during the manufacturing
of wheat flour. It is the most popular and important livestock feed and is a good source of phosphorus, energy
and protein Cullison (1979). Similarly, Ensminger et al. (1990) described that wheat bran as the coarse outer
covering of the wheat kernel, which is separated from wheat grain in commercial milling. It is rich in vitamins,
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minerals, energy and protein. It is a superior supplement for use in gestating cows, sheep and swine ration. It
contains 11% CF, 70% TDN, 3.1 kg Mcal DE and 17.5% CP Ensminger et al. (1990). Pond et al. (1995) and
Cheeke (1999) noted that wheat bran is bulky and laxative feed, which is quite palatable and well known for its
ability to prevent constipation because of its swelling and water holding capacity.

Wheat bran is fed in combination with grain and with feeds rich in CP, such as oil seed meals. It has a
better value when making not over one—fourth (25%) of the concentrate mixture Seymour (2003). However,
because of bulky nature and high fiber content, wheat bran and other mill feeds are not usually fed to swine and
poultry, but they are most suitable for ruminants (Cheek, 1999) and wheat bran is one of the best milling
products for feeding dairy cows (Etgen and Reaves, 1978). Experimental results indicated that supplementation
of wheat bran with protein rich diet as peanut cake had better response in live weight gain and higher DM intake
in goats (Getenet, 1998). Another study conducted by Kathio et al. (1998) on Ethiopian sheep supplemented with
WB (150 g) on teff straw based diet, the daily live weight gain on 60 days fattening program was 34.3 g. The
feed intake of sheep on the same study was 625 g DM/ day and 5.07 MJ ME to attain 34.3 g weight. The
objective of this study was to evaluate the chemical composition and digestibility of faba bean hull and wheat
bran as a feed for Afar sheep.

MATERIAL AND METHODS

Description of the Study Area

The experimental was conducted in Alamata district, Southern Zone of Tigray, Ethiopia. It is located 600 km
North of Addis Ababa and 182 km South of Mekelle and has an elevation of 1600 meter above sea level (masl).
It lies at 39°35'E longitude and at 12°15'N latitude. The area receives a bimodal rainfall distributed between
March and May for the short rainy season and between June and September for the long rainy season. The
annual mean precipitation is 591 mm and mean maximum and minimum temperatures are 28°C and 13°C,
respectively. Teff, sorghum and maize are the major crops growing in the lowland and faba bean, wheat, barley
are also the most crops growing in the highland of the area.

Experimental Feed Preparation

WB was purchased from Betel Wheat Flour Factory found in Alamata. FBH, which is the outer layer of the faba
bean while de-hulling using mill machine or traditional available millstone for human consumption. This
byproduct was purchased from neighboring people in Alamata that are involved in processing faba bean for sale,
and the bulk of it was obtained in general.

Experimental Animals and Management

Twenty-five yearling male Afar sheep with average initial body weight of 19.98+0.12 Kg (mean + SE) were
purchased from Bala market. Age of the animals was determined based on their dentition or information
obtained from the owner. The animals were quarantined for twenty-one days and during this period; they de-
wormed using Albendazole against internal parasites and sprayed using Ivermectin against external parasites.
They were also vaccinated against Anthrax, pasturollosis and sheep pox. Then experimental animals were
housed in individual pens.

Experimental Design and Treatment

The experiment was conducted by using a randomized complete block design (RCBD) with five treatments and
five replications. Animals were blocked based on their initial body weight (IBW) into five blocks consisting of
five animals each. Treatment diets were randomly assigned to each animal in a block. All experimental animals
were offered hay ad libitum. The hay was fed ad libitum allowing 20% refusal. The other supplemental feeds
were offered in two equal portions twice a day at 0800 and 1600 hours. All animals had free access to drinking
water and salt block. The experiment was conducted for 7 days of digestibility trial after 21 days of adaptation.
The supplements were different proportions of WB and faba bean hull (FBH). Treatments, therefore, were:

T, = Hay fed ad libitum

T, = Hay fed ad libitum + 300 g WB

T;= Hay fed ad libitum + 200 g WB + 100 g FBH

T, = Hay fed ad libitum + 100 g WB + 200 g FBH

Ts=Hay fed ad libitum + 300 g FBH

Measurements

Digestibility trial

The digestibility trial was conducted after 21 days of acclimatization. Total feces collections were undertaken
using fecal bags harnessed to the animal for seven consecutive days after 4 days of adapting the sheep to the
carrying of fecal bags. Feces were collected and weighed every morning for each animal before feed was offered.
Representative samples of 15% were taken daily, bulked over the experimental period, and kept in deep freezer
at -20°C. At the end of the collection period, the overall collected samples from each animal were thawed and
thoroughly mixed and 20% sub sampled. Fecal samples were dried at 55°C for 72 hours, ground to pass through
a lmm mesh size, and stored in airtight container pending chemical analysis. Samples of feed offered from each
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feed and refusal from each animal was sampled daily and composited per feed type for the offered and per
treatment for refusals during the digestibility period for chemical analysis. The apparent digestibility coefficient
of DM, OM, CP, NDF and ADF were estimated by using the equation below:
DC (%) = Nutrient intake — Nutrient excrete in the feces x 100

Nutrients intake

Chemical analysis
The WB and FBH feed samples were dried at 55°C for 72 hours and ground to pass 1 mm mesh size. All samples
were subjected to laboratory analysis for DM, CP and ash determination following the procedure of AOAC
(1990). The ADF, NDF and ADL contents of samples were determined following the procedures of Van Soest
and Robertson (1985). Organic matter (OM) content was calculated as 100-ash percentage. Cellulose and hemi-
cellulose were calculated (NRC, 2001) as follows:
Cellulose = (ADF% - ADL %)
Hemi-cellulose = (NDF% - ADF %)
Statistical Analysis
Data on digestibility was analyzed using the general linear model procedure of (SAS, 1998). The treatment
means were separated by least significant difference (LSD). The model used for data analysis was:
Yij = p + T; + Bj+e;;
Where; Y;;= Response variable
p = Overall mean
T;= Treatment effect
B;= Block effect
E;j = Random error

RESULTS AND DISCUSSION

Chemical Composition of Treatment Feeds

The chemical composition of the treatment feeds are given in Table 1. The hay offered to the experimental
animals in the current study contained low CP comparable to value of 6.56, 6.05, 5.64, and 7.02% reported by
Simret (2005), Beyene (1976), Getachew (2005), Abebaw (2007), respectively but was higher than the value of
3.5-5.3% noted by others (Kabaija and Little, 1988; Asenakew, 2005; Jemberu, 2008; Fentie, 2007) and was
lower than the value of 8.46 and 9.23% reported by Alemu (1981) and Matiwos (2007), respectively. Therefore,
the CP content of hay used in the current study, which predominantly consisted of mixed sward grass hay, was
below 7.5% CP level required to satisfy the requirement of animals Van Soest (1982). The low CP and high
NDF and ADF content could be attributed to the stage of maturity of the mixed sward from which the hay was
prepared. Advance in maturity of plants is usually associated with low CP and high cell wall content McDonald
et al. (2002).

Table 1. Chemical composition of experimental feeds and hay refusals

Chemical composition

feeds DM OM CP NDF ADF ADL CEL HEM
(%) (% DM)

Feed offered

Hay 92.52 89.24 6.78 75.02 45.55  8.68 36.87 2947

WB 89.33 95.26 13.13 51.22 1295 10.56 2.39 38.27

FBH 90.94 95.94 12.78 63.07 52.20  8.69 43.51 10.87

Refusal Hay

T1 91.99 93.42 2.92 93.42 83.95

T2 91.88 93.51 2.48 93.51 83.88

T3 91.48 93.46 2.33 93.46 83.92

T4 93.10 93.90 2.63 93.00 84.01

T5 92.89 93.12 2.33 93.12 84.00

WB = wheat bran; FBH = faba bean hull; DM = dry matter; OM = organic matter; CP = crude protein; NDF =
neutral detergent fiber; ADF = acid detergent fiber; ADL = acid detergent lignin; CEL= cellulose, HEM=
hemicelluloses, T1 = hay ad libitum ; T, = T+ 300 g WB; T3=T;+ 200 g WB + 100 g FBH; T, =T;+ 100 g
WB+ 200 g FBH; Ts=T; + 300 g FBH.

The CP content of WB is variable. According to Lonsdale (1989), the CP content of WB varies from
13.3 to 17.0%. The result of the current study falls a little bit lower than this range. Alemu (1981), Asnakew
(2005), Simret (2005), and Fentie (2007), respectively less than the value of 19.99, 19.55, 20.10, and 23.08%
reported the CP content of WB observed in the current study. In addition, it was a little bit less than the result
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obtained by Kaitho ez al. (1998), Abate and Abate (1991), Tesfay et al. (2001), and Solomon et al. (2004), who
reported the CP content of WB to be 16.6, 17.2, 16.31, and 16.5%, respectively. However, it was comparable to
the value of 14.53% reported by Giri et al. (2000). The differences between the results might be due to the
variation in the raw material methods of milling and the prolonged storage of WB after milling.

The ADF content of WB was comparable to 12.70, 12.47, 12.36% 12.39, and 12.45% reported by
Solomon et al. (2004), Simret (2005), Asnakew (2005), Fentie (2007), and Jemberu (2008), respectively but
lower than 15.50 and 14.6% obtained by Kaitho et al. (1998) and Hirut (2008) correspondingly and higher than
9.49 and 9.46% reported by Giri (2000) and Tesfay (2007), respectively. The NDF value of the present study of
WB was comparable to the value of 55.5% reported by Hirut (2008) and higher than the value of 44.13, 44.97,
43.83, 44.94, and 39.16% reported by Simret (2005), Mulat (2006), Fentie (2007), Abebe (2008), and Jemberu
(2008), respectively.

FBH CP content in this study was comparable to the CP content of WB. Jansman ef al. (1995) noted a
CP content of about 16% for FBH, which was slightly higher than the value in this study, unlike Ermias (2008)
who noted a low CP value of 7.7% for FBH. Roughage feeds with CP content of 9.92 to 15.2%, 6.6 to 9.1% and
3 to 6.5% were classified as high, medium and low quality roughage feeds, respectively Nsahlai et al. (1996).
The FBH evaluated in this study could thus be classified as high quality feed with respect to their CP contents.
On the other hand, similar NDF value to the result in this study was reported Jansman et al. (1995). Lower CP
level was noted for hay refusals as compared to the offered hay in this study. The NDF and ADF contents were
conversely greater for the refusals as compared to the offered hay. All these suggest the presence of selectivity
for hay fractions by the experimental animals.

Apparent Digestibility

The digestibility of OM and nutrient intake is shown in Table 2. With the exception of digestibility of CP, the
digestibility of DM and other nutrients were not significantly affected by treatments (P>0.05). Digestibility of
CP was greater (P<0.05) for substituted treatments as compared to the control group, while differences among
the substituted group in CP digestibility were not significant (P>0.05). The digestibility of DM and OM for
supplemented treatments in this study was slightly greater than the values noted by Kaitho e al. (1998) but
comparable other reports (Giri et al., 2000; Fentie, 2007), when wheat bran or mixtures of WB with NSC used as
supplemented diets.

McDonald et al. (2002) noted that the OM digestibility of young pasture grass to range from 45 to 85%,
and the values noted in this study are within this range. Increment in CP digestibility with supplementation in
this study is consistent with previous reports Mulu (2005; Simret, 2005), and is associated with greater CP intake
which might have improved nitrogen supply to Ruminal microbes, resulting to more protein digestion and
possibly to more microbial protein synthesis. Ranjhan (1997) and Ferrell ef al. (1999) pointed out that the level
of protein influence the digestibility of DM and nutrients. In this study however, improved CP digestibility with
supplementation did not result to similar improvement in DM and other nutrients digestibility, the reason of
which was not apparent.

The high fiber and low CP concentration of low quality forages are expected to result in low apparent
digestibility of CP, because metabolic fecal N constitutes a high proportion of the N in the feces pointed out by
Ferrell et al. (1999). Thus, the CP digestibility in T; observed in the present study, which was low as compared
to the other treatments, is in line with idea mentioned. Van Soest (1987) also described that apparent digestibility
values can be negative where a small intake and/or low digestibility is associated with a relatively large
metabolic lose of the constituents. This occurs often in the case of apparent nitrogen digestibility of poor quality
or heat damaged feeds.

Table 2. Apparent digestibility of dry matter and nutrients of Afar sheep fed on grass hay and noug seed cake
and substituted with different proportions of faba bean hull and wheat bran

Apparent Treatments

Digestibility (%) T, T, T; T, Ts SEM
DM 54.55 54.25 59.28 57.76 55.95 1.34

OM 57.86 58.52 62.33 60.86 58.51 1.23

CP 27.00° 50.34° 53.54° 54.68" 51.75° 342

NDF 56.69 52.55 57.60 56.39 50.61 1.81

ADF 47.79 39.53 48.08 49.51 43.75 2.40

> = means with different superscripts in a row are significantly different (P<0.05); SEM = standard error of

mean; DM = dry matter; OM = organic matter; CP = crude protein; NDF = neutral detergent fiber; ADF = acid
detergent fiber; T = hay + 45 g NSC; T, = T+ 300 g WB; T;=T;+ 200 g WB + 100 g FBH; T, =T;+ 100 g
WB+ 200 g FBH; Ts=T; + 300 g FBH.
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CONCLUSION

Therefore, the CP content of hay used in the current study, which predominantly consisted of mixed sward grass
hay, was below 7.5% CP level required to satisfy the requirement of animals.

The crude protein (CP) and acid detergent lignin (ADL) of WB were higher than FBH but neutral
detergent fiber (NDF) and acid detergent fiber (ADF) of FBH were higher than those of WB were. With the
exception of digestibility of CP, the digestibility of DM, OM, ADF, and NDF were not significantly affected by
treatments (P>0.05). Digestibility of CP was greater in sheep (P<0.05) of supplemented treatments as compared
to the control group, while differences among the substituted group in CP digestibility were not significant
(P>0.05). In general, FBH had almost comparable with CP of WB.
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