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The experiment was conducted to evaluate supplemental value of inclusion of
grounded acacia albida pods and sesame cake on intake and body weight
changeusing twenty intact Abergelle goats with initial body weight (BW) of
11.2 + 1.2 (mean £+ SD). Randomized complete block design having 5 blocks
were involved. Treatments were natural pasture hay fed ad libitum (T1) or with
105 sesame cake (SC) + 105 AAp g/day (T2), 84 SC + 126 AAp g/day (T3) and
63 (SC) + 147 Acacia albida pods (AAp) g/day (T4). The CP content of the
AAp, SC and hay was 17.7%, 38.3% and 6.7%, respectively. Goats in T1
consumed higher (P < 0.05) hay (452.5 g/day) compared to the supplemented
groups. Higher (P < 0.05) total DM intake of 521.2, 524.7 and 524 g/day for
T2, T3 and T4, respectively were recorded than T1 (452.5 g/day). CP intake
was the lowest for T1 compare to the supplemented groups. In case of the
supplemented groups T2 is significantly higher (P < 0.05) than T4whereas T3 is
similar (P > 0.05) with both T2 and T4. Average daily gains were 5.55
(loosing), 80.0, 71.1 and 63.3g/day respectively for T1, T2, T3 and T4.
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INTRODUCTION

Supplementation concentrate feeds is one strategy, which can increase digestibility,
nutrient supply and intake in livestock production (Preston and Leng, 1987). However,
concentrate feed resources especially grains are expensive and highly valued as human food.
Therefore, it is better to look for other alternative feedstuffs and feeding managements like
mixing different types of pods and other plant parts which do not compete with human food

(Niguse, 2014).

Acacia albida pods (AAp) have high nutritive value (Tanner et al., 1990). The crude
protein (CP) content of AAp is about 20% (Hassen et al., 2007). The higher crude protein
(CP) and lower crude fiber (CF) contents in pods suggest that it may be used as a replacer
feed for the high cost protein supplements such as sesame cake which has 38% CP (Niguse,
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2014). The feeding value of AAP and the cost of sesame cake can improve by mixing these
two types of feeds. Therefore, the objective of this study was: To evaluate the effect of
inclusion of A. albida pods to sesame cake on feed intake and body weight change of
Abergelle goats fed native hay as basal diet.

MATERIALS AND METHODS

Study Site

The study was conducted in Tigray Regional state specifically Naedier Adiet district. The
altitude of the area is 1981 meters above sea level and is found between 14° 00’ 00'N latitude
and 38° 37’ 37'E longitude. The average annual temperature of the area is about 26 °C and the
annual rainfall ranges from 400 to 650 mm.

Animals and Feeding Management

The goats used in this study were twenty intact Abergelle breed aged about one year. There
were four treatments and each treatment had five animals which were allocated to the
treatments randomly using completely randomized block design (RCBD). The animals were
confined in individual pens and fed individually. Known amount of the basal diet was given
for each goat then leftovers were weighed in the next morning just before offering any feed
for that day. The supplements were given in two halves, one half in the morning and the other
half in the evening. The animals were given fifteen days adjustment period before data
collection was started. Animals were weighed at the beginning of data collection and at the
end of the experiment (end three months). Before the experiment was started, the animals
were deformed and sprayed to control internal and external parasites, respectively. Water and
mineral salts were provided to the animals ad libitum in the individual pens.

Treatment Diets

Native hay was used as a basal diet and was offered ad libitum to all the animals in the
treatments. The hay was purchased from the local area of the experimental site. Acacia albida
pods were collected from the communal lands of the area. The pods were dried well which
could be easily fallen from the trees and picked from the ground. The hay was chopped to an
approximate size of 2.5 cm stored in sacks. A. albida pods were chopped first and grounded
manually by using traditional grinder then stored in sacks. Sesame cake was crashed well and
mixed with the already grounded A. albida pods based on levels set for each mixture
treatments. The animals were offered the daily supplement in two equal halves at 08:00 h and
16:00 h of the day. All supplements were given on DM basis. Treatment diets were native
hay, A. albida pods and sesame cakeas shown in Table 1.

Table 1: Experimental treatments
Supplements
AAp (g DM/day/goat)  SC (g DM/day/goat)

Treatments  Native Hay

T, Ad libitum 0 0

T, Ad libitum 105 105
T3 Ad libitum 126 84
T, Ad libitum 147 63

AAp = Acacia albida pods; DM = dry matter; SC= sesame cake

Measurement of Intake and Live Weight Gain

Feed offered and refusals were recorded daily to determine daily feed intake by subtracting
refusal from offered. Feed samples from each feed and refusals from each animal were
sampled. The feeds were weighed every morning separately for supplement and basal diets.
Left over basal diet was weighed every morning between 06.00 h and 08.00 h, but left over of
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supplemental feeds were weighed at every morning and night. At the end of feed trial, daily
refusal and offered samples were thoroughly mixed well for each animal and each feed,
respectively and sub-sampled. Refusal samples for each feed type were bulked per treatment
for chemical analysis. The animals were weighed at the beginning and at the end of the
experimental period after overnight withholding of feed. To get the daily live weight gain, the
initial weight was subtracted from the final weights then divided by the number of days of the
experiment (90 days).

Chemical Analysis

Samples of feed offered and refusals were subjected to laboratory analysis for dry matter
(DM), CP and ash (inorganic matter) determination following the procedure of AOAC (1990).
The acid detergent fiber (ADF), neutral detergent fiber (NDF), hemicellulose (HC) and acid
detergent lignin (ADL) contents of feed and refusal samples were determined following the
procedures of Van Soest and Robertson (1985).

Statistical Analysis

Data from the experiment were subjected to analysis using the General Linear Model
procedure of SAS (2002). The treatment means were separated by least significant difference
(LSD). The model used for data analysis was:

Yij = U+ Tit Bj +ej;.

Where: -Yj; = response variable.

K = overall mean

Ti= treatment effect

Bj= block effect

ejj= random error

RESULTS

Chemical compositions of the experimental feeds are shown in Table 2 below. The mean
daily DM intake of hay of unsupplemented goats was significantly higher (P<0.05) than the
supplemented animals and hay DM intake was similar among the supplemented goats. The
total DM intake of supplemented goats was significantly higher (P<0.05) than the
unsupplemented group of goats. In addition, the total DM intake of supplemented animals
was significantly higher (P < 0.05) than the unsupplmented goats (T1).As the level the feeds
varied there was no significant difference (p > 05) with all supplemented groups but
numerically the intake increased with increasing of sesame cake in the feeds. In case of OM
intake T4 was significantly higher (P < 0.05) than T, but T3 was similar with both T, andT,,

Table 2: Chemical composition of experimental feeds
% of the DM

Sample type DM% —5M  CP NDF ADF HC ADL ASH
Hay 935 903 73 714 522 192 14 87
sC 944 899 383 306 239 67 115 101
AAD 932 958 17.8 439 347 92 43 42

AAp+SC (105 g + 105 g) 934 92.9 281 373 293 81 7.9 7.1

AApP+SC (126 g + 84 g) 74.7 743 225 298 234 65 63 57

AAp+SC (147 g + 63 g) 56.0 55.7 169 224 176 49 4.7 4.3

AAp = Acacia albida pods; ADF= acid detergent fiber; ADL= acid detergent lignin; CP= crude
protein; DM=dry matter; HC = hemicellulose; NDF = neutral detergent fiber; OM = organic matter;
SC = sesame cake.
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Dry Matter and Nutrient Intake

Table 3 shows the mean daily DM and nutrient intake of experimental goats during the
feeding trial. The total daily CP intake was lowest for the supplemented goats (P < 0.05)
compare to supplemented groups of goats. Among the supplemented goats daily CP intake
was significantly higher (P < 0.05) in T3 and T, compared to lowest inclusion of sesame cake
(T4).The NDF, HC and ADF intake of the animals had no significant difference (p > 0.05)
among all the treatments.

Table 3: Nutrient intake of goats fed native hay basal diet supplemented
with different levels of Acacia albida pods and sesame cake.

Treatments
Parameters SEM
T, T, T, T,

Hay DMI (g/day) 4525°  3234°  329.2°  3326° 105
SPF DMI (g/day) - 197.8 195.5 191.4 2.08
Total DMI (g/day) 4525 521.2°  524.7° 5242 6.82
OMI (g/day) 4295°  5125° 5148® 517.6° 7.01
HCPI (g/day) 31.2% 2231° 2271* 2295 1.8
SCPI (g/day) - 54.4 50.05 42.87 2.6
Total CPI (g/day) 31.2° 76717 7276°  65.82° 2.68
NDFI (g/day) 310.87 29438  301.04  304.49 2.42
ADFI (g/day) 240.28  226.32 2313  233.25 2.01
HCI (g/day) 70.59 68.06 69.74 71.24 2.1
Substitution rate - 0.65 0.63 0.63 0.03

ab¢ Means having significantly different; ADFI = acid detergent fiber intake; CPI = crude
protein intake; DMI = dry matter intake; HCI = hemicellulose intake; HCPI = hay CP
intake; NDFI = neutral detergent fiber intake; OMI = Organic matter intake; SC = sesame
cake; SCPI = supplement CPIl; SEM = standard error mean; SPF = supplemental feeds; T, =
hay ad libitum; T, = hay ad libitum + 105 g DM sesame cake + 105 g DM.; T; = hay ad
libitum + 84 g DM sesame cake + 126g DM; T, = hay ad libitum + 63g DM sesame cake +
147 g DM Acacia albida pods (AAp)

The initial body weight, final body weight, total body weight change and average daily gain
(ADG) of the experimental goats are given in Table 4. Initial body weight was similar among
treatments (P > 0.05). Compared to the unsupplemented goats, supplemented animals had
greater (P < 0.05) final body weight, weight change and ADG. Among the supplemented
groups, animals supplemented with highest level of sesame cake (105 g DM + 105 g DM) or
T, had the highest weight change as well as ADG compare to the goats supplemented with
highest level of A. albida pods (T4. Animals supplemented with T3 were similar (P >0.05)
with all other supplemented groups.

Table 4: Live weights change of Abergele goats fed on native hay basal diet
and supplemented with mixtures Acacia albida pods and sesame cake

Live weight Treatments SEM
T1 T2 T3 T4

IBW (kg) 10.8 10.9 11.4 11.7 0.21

FBW (kg) 10.3° 18.1 17.8° 17.4° 0.38

Weight change (kg) ~ -0.5° 7.2 6.4% 5.7° 0.26

ADG (g /d) -5.55° 80.0% 71.1%® 63.3° 3.12

ab¢ Means with different superscripts in the same row differ significantly; ADG
average daily gain; FBW= final body weight; IBW = initial body weight; SEM =
standard error of mean; T, = hay ad libitum; T, =hay ad libitum + 105 g DM sesame
cake + 105 g DM; T3 = hay ad libitum + 84 g DM sesame cake + 126g DM; T, = hay ad
libitum + 63g DM sesame cake + 147 g DM Acacia albida pods (AAp).
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DISCUSSION

The DM content of hay used in this trial was 93.5%, which was comparable to the DM
content (93.3 %) of mixed hay reported by Getachew (2005). Dry matter of A. albida pods in
this study was 93.2%. Hassan et al., (2007) reported values of 90.0 and 93.3% of DM for A.
albidaseed and pulp, respectively. The result is in line with the result of this study. The
sesame cakeused in this study contained 94.4% DM component. Yakubu and Alfred (2014)
reported a dry matter content of 93.66% from sesame meal and this value is comparable with
the result of this study. The CP content of the hay in this study was (7.3%) this level is about
the maintenance requirement of ruminants (Susan, 2003). Aweke (2014) reported slightly
better (7.9%) CP than the hay used in this study. However, the fiber content of the hay used in
this study appeared to be relatively high and can limit the efficient utilization of the hay as
feed for ruminants (Lopez and Carcia, 1995).

Acacia albida pod used in this study was contained (17.5%) good level of CP and can
serve as a replacer feed for high cost protein supplements. The CP content of A. albida pods
used in this experiment was comparable to the values 19.5% reported by Hassan et al., (2007)
for the pulp of the pods.

There are different similar reports of this study observeddecrease basal feed or hay intake
due to supplementation has been reported in other studies (Jemberu, 2008) and (Niguse,
2014). This could be attributed to the relatively low CP content of the basal feed hay (Aweke,
2014). The basal diet native hay contained 71.4% NDF, 52.2% ADF and 19.2% HC which
have high destructive impact on intake and digestibility of diets. Cheeke (1999) stated that
NDF is one of the major factors that affect forage intake and digestibility because it is the
major component to affect nutrients by rumen fill. Therefore, in this study, differences
between the unsupplemented and supplemented goats in DM intake could be due to both the
high fiber and less CP content of the hay. The higher total DM intake of supplemented
animals of this study might be due to the effect of low CP content in the basal feed than both
the supplemental feeds. Pond et al., (1995) reported that consumption of low quality
roughages such as straw and poor hay can be increased by the addition of protein
supplements. Differences observed in CP intake of this study among treatments appeared to
be related to variation in CP content of the supplements and/or to differences in DM intake of
the diets.

In the present study the average daily gain (ADG) of supplemented animals ranged 63-80
g/day which is higher than the values reported by Matiwos (2007) daily gains ranging 41-64
g/day from Sidama goats supplemented 200-400 g/day cottonseed meal. Merera et al. (2014)
was reportedhigher (117.36 g/day) ADG of concentrate supplemented Horro rams whereas,
Birhanu (2008) had reported lower daily gain of 14-19 g/day than noted in this study from
goats supplemented with 200-400 g/day concentrate mixtures of wheat bran and noug seed
cake to a grass hay basal diet. Such comparison of previously reported results with the current
study suggest that mixtures of grounded A. albida pods and sesame cake to be a potential
supplement to improve body weight gains of goats.

In this study, the unsupplemented group had shown decreasing body weight (-5.55 g/day)
which might be related to the low nutrient content and that lead to low DM digestibility of the
hay. Similarly, the weight reduction of unsupplemented animals might be attributed to the
lack of enough nutrients for the rumen microbes and the consequent supply of essential amino
acids to the tissues of the animals. Salim et al., (2003) indicated protein supplementation to
have a positive impact on daily body weight gain, while feeding hay alone resulted in body
weight loss. Moreover, Birhanu (2008) reported that, goats fed grass hay only decrease their
body weight (-12.8 g/day). Solomon et al. (2004) reported that supplementation with mixtures
of multipurpose trees to Menz ewes fed on tef straw promoted higher feed consumption
efficiency. Moreover, Matiwos (2007) reported that feed conversion efficiency was higher in
goats supplemented with 200 g/day cottonseed meal than the unsupplemented ones.
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CONCLUSIONS

Generally, the intake of total DM, OM and CP was significantly higher in the
supplemented goats than the control group. The intake of total DM and other important
nutrient was become constant as the level of sesame cake increased. In general, acacia albida
pod was replaced to sesame cake up to 50%.

ACKNOWLEDGEMENTS

First, I would like to thank the Almighty God for giving me health, strength and protection
throughout my study. Secondly | would like to express my special and heartfelt thanks to
Naedier Adietworeda youth office for organizing of this study. Finally 1 would like to thank
Mr. Dsalefor his great assistance on the data collection, unreserved moral support and
encouragement during the study.

REFERENCE

AOAC (Associon of official Analytical Chemists). natural and gross reseeded shrublands. Small
1990. Official method of analysis, 15" Ruminant Res. 16: 37-47.
edition, Washington DC, p:1298. Matiwos Solomon. 2007. The Effect of Different

Birhanu, M.2008. Effects of supplementation with Levels of Cottonseed Meal Supplementation
a mixture of Wheat Bran and Noug seed cake on Feed Intake, Digestibility, Live Weight
on feed intake, Digestibility and Body weight Changes, and Carcass Parameters of Sidama
changes in North Western High land Goats Goats. M.Sc. Thesis Presented to the School
fed Grass hay. M.Sc. Thesis Presented to the of Graduate Studies of Alemaya University.
School of Graduate Studies of Alemaya Merera C., U. Galmessa, T. Ayele and L. Fita.
University. 2014. Growth Performance and Carcass

Cheeke, P.R. 1999. Applied Animal Nutrition. Characteristics of Horro Rams under Different
Feeds and feedings. 2" edition. Prentic Hall, Management Practices at Ambo University,
Upper Saddle River Publishing Company. Ethiopia. Global Journal ofAnimal Scientific
New York, p:525. Research. 2(2): 184-189.

Getachew,A. 2005. Evaluation of forage yield and NiguseGebru. 2014. Effects of supplementing
effect of forms of feeding of Acaciasaligniaon chopped euphorbia tirucallitwigs and dry
intake and live weight gain of Farta sheep fed acacia albidapods on carcass characterstics of
on grass hay. M.Sc. Thesis Presented to the goats.Ind. J. Sci. Res. and Tech. 2(2):104-110.
School of Graduate Studies of Alemaya http://www.indjsrt.com.

University. Pond, W.G., Church. D.C. and pond, K.R.1995.
Hassan, L.G., K.J. Umar and H. Yuguda. 2007. Basic Animal Nutrition and Feeding. Forth ed.
Nutritional Evaluation of Faidherbiaalbida John Wiley and Sons, New York, p:601.
Seeds and Pulp as Source of Feeds for Preston, T.R. and R.A. Leng. 1987.
Livestock. African Journal of Food, Supplementation of diet based on fibrous
Agriculture, Nutrition and Development. 7 residues by products. in: F. Sundstol, E. Owen
(5): 1- 11. (Eds.) Straw and Other Fibrous Byproducts as

Jemberu, D. 2008. Effect of supplementation of Feed. Elsevier Press, Amsterdam.p:413
simada sheep with Graded levels of Salim, H.M., M. Shahjalal, A.M. M. Tareque and
concentrate mix on feed intake, Digestibility N. Akter. 2003. Intake and growth
and live weight parameters. M.Sc. Thesis performance of female goats and sheep given
Presented to the School of Graduate Studies concentrate  supplementing in  grazing
of Alemaya University. condition. Pakistan Journal of Biological. Sci.

Kasa, A.,, and Y. Mekasha. 2014. Effect of 6: 134-139.
supplementation with sycamore fig (Ficus SAS  (Statistical analysis  system).  2002.
Sycomorus) on performance of washera sheep SAS/STAT Guide to personal computers,
fed native pasture hay and its economic version 9. Statistical Analysis System
benefits. Global Journal of animal Scientific Institute. Inc., NC. North Carolina,USA.
Research. 2(2): 130-142. Susan S. 2003. An Introduction to Feeding Small

Lopez, R. and R. Carcia. 1995. Botanical Ruminants. Western Maryland Research and
composition and diet quality of goats grazing Education Center Maryland Cooperative

46



Niguse Gebru Weldemariam, Global Journal of Animal Scientific Research. 3(1): 41-47. 2015

Extension. httP://www.sheepandgoat.com/
index.html.

Tanner, J. C., J.D. Reed and E.Owen. 1990. The
Nutritive value of friuts (pods with seeds)
from four Acacia spp.compared with noug
(Guizotiaabyssinica) meal as supplements to
maize stover for Ethiopian highland sheep.
Animal pro. 51; 127-133.

Yakubu B. and B. Alfred. 2014. Nutritional
Evaluation of Toasted White Sesame Seed
Meal SesamumindicumAs A Source of
Methionine on Growth Performance, Carcass
Characteristics, Haematological And
Biochemical Indices Of Finisher Broiler
Chickens. 10SR Journal of Agriculture and
Veterinary Science. 7 (1). 46-52.

Van Soest, P.J. and J. B. Robertson. 1985.Methods
of analysis of dietary neural detergent fiber
and non-starch polysaccharides in relation to
animal nutrition. Journal of dairy sci.74:3585-
3597.

47



