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Sokoto Goats

ABSTRACT

The study was conducted to evaluate the effect of feeding graded levels of
Balanitesaegyptiaca leaf forage as supplement to urea treated maize stover on nutrient
intake, weight gain, nitrogen retention and rumen parameters of Red Sokoto goats. Sixteen
(16) Red Sokoto goats weighing on average 9.36+0.67 Kg were used for the experiment in
a completely randomised design (CRD) for a duration of ten |(10) weeks. The treatments
were; A (control): the basal diet (maize stover treated with 4% urea) plus 100g maize bran,
B: control diet plus 100g Balanitesaegyptiaca, C: control diet plus 200g Balanitesaegyptiaca
and D: control diet plus 300g Balanitesaegyptiaca,| All animals were allowed adlibitum
access to water and mineral lick. Bupplementing urea treated maize stover with
Balanitesaegyptiaca resulted in fotal dry matter (DM) intakel (p<0.05) from 346.53, to 420.37,
490.97 and 546.87 g/day (for treatments A, B, C and D respectively) but did not positively \
influence the DM intake of the basal diet. Supplementation significantly (p<0.05) increased

daily weight gains. Treatment D had the highest average dailr
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with treatment D having the highest values. Nitrogen utilization, rumen ammonia
concentration and rumen pH were significantly [influenced?
treatment A recording the lowest values and treatment D recording the highest values. W

According to the finding of this study, Balanitesaegyptiaca supplementing urea treated maize o

Balanitesaegyptiaca is a good protein supplement and should be utilized when feeding goats !
with low quality basal diets. |
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ammonia concentration, pH.

1. INTRODUCTION

The Sokoto Red, Kano Brown or Maradi goat is probably the most widespread and well-
known type in Nigeria [1]. It is the usual village goat in the northern two-thirds of the country
although it is less common with transhumant pastoralists Livestock production is an
important tool in the economy of developing countries. Goats particularly play an important
role in the livelihood of small scale farmers as a major component of livestock mixed farming

especially in the Northern part of Nigeria.

Crop residues from maize, sorghum, millet, cowpea and groundnut are important livestock
feed in the West African savannah particularly during the long dry season [5]. As stated b -

[6], crop residues especially cereal types are characterised by low nutrient content and
digestibility, and poor voluntary consumption by ruminant animals. Ruminant feeding
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systems based on poor quality tropical foliages, crop residues or agro-industrial by-products,
in which protein is one of the first limiting factors, may require additional protein and
roughage to maintain an efficient rumen ecosystem that will stimulate nutrient intake and
improve animal performance [7].

Supplementation of straw based diets is often necessary as these are low in protein and
energy so as to meet the nutrient requirements even for maintenance [8]. Tree fodders
(browse plants) are important in providing nutrients to grazing ruminants in arid and semi-
arid environments, where feed supply are a major constraint to livestock production [9].
According to [10]/Balanitesaegyptiaca is a promising economic plant for both the arid and - ‘[Comment [U18]: new paragraph
semi-arid regions of tropical Africa, the Middle East and India. It can be found in many kinds
of habitat, tolerating a wide variety of soil types, from sand to heavy clay, and climatic
moisture levels. As a multipurpose tree, Balanitesaegyptiacaoffers food, medicines,
cosmetics, fodder, fuel wood and pesticides valued for subsistence living in the arid and

semi-arid areas where other options are few [1 1]L 777777777777777777777777 ___ — - Comment [U19]: Write more on
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nitrogen retention, rumen ammonia concentration and rumen pH in Red Sokoto goats when TS| GI{EES (1 S S

fed graded levels of Balanitesaegyptiacaleaf forage as a supplement to urea treated maize
stover.

2. MATERIALS AND METHODS

2.1 Study Area

The experiment was conducted at the Teaching and Research Farm of the Department of
Animal Science and Range Management, ModibboAdama University of Technology Yola,
Adamawa state. Yola is located in the North Eastern part of Nigeria. It is situated within the
Savannah region and lies between latitude 9° 14' North and longitude 12° 28' East and
altitude of about 152m above sea level. Yola has a tropical climate marked by rainy and dry
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The leaves of Balanitesaegyptiaca were collected around Rumde-Kila and Mayo-Ine villages Sliit2 e el

of Yola South Local Government Area, Adamawa state. After collection, the leaves were

shade-dried for 7-10 days and then stored in bags. Maize stover was bel obtained from farms - ‘[Comment [U23]: delete
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covered with sacks. [The urea treated maize stover served as the basal diet and the browse
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2.3 Experimental Animals and Their Management since control is supposed to be standard
are still talking about treatment of stover

Sixteen (16) Red Sokoto male goats weighing on average 9.36+0.67 Kg[ were used for the _ _ {c‘,mment [U27]: Place after weighiny

experiment. All the animals were treated against external and internal parasites, using
ivermectin and albendozole respectively. Terramycin long acting (TLA) injection was used to
take care of subclinical bacterial infections. The animals were confined in an individual, well
ventilated raised pens within a common house. The roof of the house was relatively high so
as to reduce heat. Proper hygiene of the house was ensured all through the period of the
experiment.

2.4 Experimental Treatments and Design

Four (4) treatment diets were offered in a Completely Randomized Design (CRD) with four 4
animals per treatment. Urea treated maize stover, mineral salt lick and water were offered
ad-libitum. [The 4 treatments were; __ — 7| Comment [U28]: Start with the anim
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C) Control diet + 200g of Balanitesaegyptiaca
D) Control diet + 300g of Balanitesaegyptiaca[
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2.5 Experimental Procedure

fThe live weight of each animal was obtained before the commencement of the experiment.
The supplement was offered in the morning before the basal diet was offered. Feed refusals
were collected and weighed in the morning before fresh diet was offered. Salt licks and fresh
water were provided ad libitum. The goats were weighed weekly so as to determine the
weight gain. The experiment lasted for ten (10) weeks in which there was two (2) weeks of
adaptation PeriOd-{ 77777777777777777777777777777777777777777 - ‘{Comment [U30]: Rewrite this sectior

sentences are careless and unconnected

2.6 Data Collection
2.6.1 Feed intake

Feed intake was determined by collecting and weighing the amount of leftover every
morning before feeding, and subtracting the refusal from the total amount of feed offered to
the animals.

2.6.2 Weight gain

Weight gain of each animal was determined by subtracting the initial weight of the animal
from the final weight of the animal. Daily weight gain was obtained by dividing total weight
gain by fifty six (56) days of the collection period.|_ - ‘{Comment [U31]: Unnecessary segme

and repetitions with 2.5. Merge it

2.6.3 Rumen liquor collection

Rumen liquor was collected in the last week of the experiment by restraining the animals'
fore and rear legs on the ground in a standing position and the fluid was collected using a
suction tube. The fluid was collected before feeding and four (4) hours after feeding. About
20ml of the fluid was drawn from the animals and transferred into the sample bottles. The pH
was taken by using a pocket size pH indicator strips (non-bleeding). The samples were
immediately taken to the laboratory for pH confirmatory test and rumen ammonia

concentration analysis| __ _ — -| Comment [U32]: Remove unnecessa
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standard methods [13]. Neutral detergent fibre (NDF) and acid detergent fibre (ADF) were
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2.8 Statistical Analysis

All data generated from the experiment were subjected to one way analysis of variance
(ANOVA) in a completely randomized design (CRD) \according to [15]\.7 Treatment means__ _ - | Comment [U34]: Where you say accc
were separated using Duncan’s multiple range test (DMRT) [16]. mention the name before inserting the n

3. RESULTS AND DISCUSSION

Balanitesaegyptiaca (92.5%) is lower than the value 955.00 g/KgDM (95.5%) reported by ~ W
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[19]. Maize bran DM obtained is higher than 91.5% reported by [20]. CP content for urea
treated maize stover (9.7%) is higher than the value (5.09%) reported by [8].
Balanitesaegyptiaca had a CP content of 11.9%, which is lower than 15.0% reported by [21].
The CP content of maize bran (10.3%) is similar to 10.9% reported by [20]. [22]reported a
CF content of 27.03%, which is similar in value (28.0%) to the CF obtained for urea treated




125
126
127

128
129
130
131
132

134
135

137

138
139
140
141
142
143
144

145

146

147

maize stover. [23]reported 17.33% as CF for Balanitesaegyptiaca, which is lower than
20.0% obtained. [24]reported a CF content of 31.21% for maize bran, which is much higher
than 7.5% obtained.

Ash content obtained for urea treated maize sover (8.1%) is similar to 7.92% reported by
[17]. The ash content obtained for Balanitesaegyptiaca (10.4%) is lower than 15.0% reported
by [23]. [25]reported an ash content of 5.50% for maize bran, which is lower than 8.1%
obtained. 3.6% EE content obtained for urea treated maize stover is higher than 2.15%
reported by [8]. [23]reported an EE content of 6.15% for Balanitesaegyptiaca, which is
higher than 3.3% obtained. [26]reported 82.0g/KgDM (8.2%) as EE content for maize bran,
which is lower than 9.6% obtained. The NFE obtained for urea treated maize stover (41.6%)
is lower than 58.69% reported by [24]. [19] reported an NFE of 581.80g/KgDM (58.18%) for
Balanitesaegyptiaca, which is higher than 46.9% obtained. [24]reported an NFE of 44.30%
for maize bran which is lower than 61.8% obtained.

NDF, ADF and OM contents for urea treated maize stover obtained are comparable to
76.15% [17], 53.6% [18] and 93.72% [8] respectively. [27], [28] and [26] reported
349g/KgDM (34.9%), 257g/KgDM (25.7%) and 103.9g/KgDM (10.39%) for NDF, ADF and
OM respectively for Balanitesaegyptiaca, which are all comparable to the values obtained.
[26]reported 189.1g/KgDM (18.91%) NDF for maize bran which is lower to the value
obtained and 103.9g/KgDM (10.39%) ADF, which is higher than 9.2% obtained. [20]reported
OM of 94.9% for maize bran which is similar to 95.2% obtained

Table 1: Chemical composition of experimental diets (%DM)

Parameters Urea treated Balanites

Maize stover aegyptiaca Maizebran -
Dry matter 91.0 92.5 94.0
Crude protein 9.7 11.9 10.3
Crude fibre 28.0 20.0 [
Ash 8.1 10.4 4.8
Ether extract 3.6 3.3 9.6
Nitrogen free extract 41.6 46.9 61.8
Organic matter 91.9 89.6 95.2
Neutral detergent fibre 74.4 33.8 28.6
Acid detergent fibre 52.5 26.4 9.2
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Table 2: Dry matter intake and nutrient intake (DM basis) of Red Sokoto goats offered

urea treated maize stover and graded levels of Balanitesaegyptiaca

Parameters Treatments

A B C D SEM‘ - ‘{f' [U42]: Insert p values aftel
DMI (glday) the tables
UTMS 252.53%  234.33" 216.13° 191.10° 3.01*
B. aegyptiaca - 92.04° 180.84° 261.77° 0.65*
Maize bran 94 94 94 94
Total 346.53°  420.37° 490.97° 546.87° 2.70*
CPI (g/day)
UTMS 24.50° 22.73° 20.96° 18.54° 0.29*
B. aegyptiaca - 10.96° 21.52° 31.15% 0.08*
Maize bran 9.68 9.68 9.68 9.68
Total 34.18° 43.37° 52.16° 59.37° 0.26*
CFI (g/day)
UTMS 70.712 65.61° 60.52° 53.51° 0.84*
B. aegyptiaca - 18.41° 36.17° 52.36% 0.13*
Maize bran 7.05 7.05 7.05 7.05
Total 77.76° 91.07° 103.74° 112.92° 0.78*
Ash (g/day)
UTMS 20.46% 18.98° 17.51° 15.48° 0.24*
B. aegyptiaca - 9.57° 18.81° 27.23% 0.07*
Maize bran 4.51 4.51 4.51 4.51
Total 24.97° 33.06° 40.83° 47.22° 0.21*
EEI (g/day)
UTMS 9.09° 8.44° 7.78° 6.88° 0.11*
B. aegyptiaca - 3.04° 5.97° 8.64° 0.02*
Maize bran 9.02 9.02 9.02 9.02
Total 18.11¢ 20.50° 22.77° 24.54° 0.10*
OMI (g/day)
UTMS 232.07*° 21535 198.62° 175.62° 2.77*
B. aegyptiaca - 82.47° 162.03° 234.55° 0.58*
Maize bran 89.49 89.49 89.49 89.49
Total 321.56°  387.31° 450.14° 499.66° 2.48*
NDFI (g/day)
UTMS 187.88°  174.34° 160.80° 142.18° 2.24*
B. aegyptiaca - 31.11° 61.13° 88.48° 0.22*
Maize bran 26.88 26.88 26.88 26.88
Total 214.76°  232.33° 248.80° 257.54° 2.13*
ADFI (g/day)
UTmS 132,57  123.03° 113.47° 100.33° 1.58*
B. aegyptiaca - 24.30° 47.74° 69.11° 0.17*
Maize bran 8.65 8.65 8.65 8.65
Total 141.22°  155.98° 169.86° 178.09° 1.49*

Means with different superscript in the same row differ significantly (p<0.05)
SEM = Standard error of mean, * = Significant at (p<0.05), UTMS = Urea treated maize
stover, B. aegyptiaca = Balanitesaegyptiaca, DMI = Dry matter intake, CPI = Crude protein
intake, CFI = Crude fibre intake, EEIl = Ether extract intake, OMI = Organic matter intake,
NDFI = Neutral detergent fibre intake, ADFI = Acid detergent fibre intake.
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3.2 Dry Matter and Nutrient Intake (DM Basis)

The stover DM intake ranged from 252.53 to 191.10 g/day. There were significant
differences (P<0.05) between the treatments. [18]stated that the lower basal diet DM intake
in high level of supplementation could be attributed to the high intake of the supplement DM
as a proportion of total dry matter intake, thus preventing maximum intake of the basal feed.
The total DM intake for treatments A, B, C and D were 346.53, 420.37, 490.97 and 546.87
g/day respectively. The treatments were significantly different (P<0.05) from each other. The
progressive increase in the value of the total DM intake from treatment A-D can be attributed
to the increase in the amount of the supplement consumed. [29] reported DM intake of 582.0
g/day for goats fed urea treated maize stover supplement with Tithonia foliage and 360
g/day for the control (urea treated maize stover), which are relatively higher than the values
obtained.

Nutrient intake (DM basis) for the different treatments vary significantly (P<0.05). For the
stover nutrient intake, treatment A had the highest intake (obviously due to the high amount
of the stover consumed), followed by treatments B, C and D respectively. For
Balanitesaegyptiaca nutrient intake, treatment D had the highest nutrient intake, followed by
treatments C and B respectively. This can be attributed to the increasing levels of the
supplement offered. The total nutrient intake increased with increasing level of
supplementation. Thus, the trend is; treatment D was having the highest total nutrient
intakes, then treatments C, B and A for all parameters measured. [8]reported 14.49 g/day as
CP intake for goats fed urea sprayed maize stover, which is lower than 24.50 g/day

obtained] - {

3.3 Nitrogen Utilization and Weight Gain

Nitrogen intake has been found to increase with an increase in the inclusion of
Balanitesaegyptiaca. There were no significant difference (P>0.05) between the treatments
for nitrogen intake. Treatment D was having the highest nitrogen intake of 13.70 g/day which
can be attributed to high total dry matter and crude protein intake. [30]reported a range of
10.87-13.85 g/day for nitrogen intake in goats fed bovine rumen content and wheat offal as
supplement to groundnut haulms, which is comparable to the range of 12.25-13.70 g/day
obtained. The data recorded for nitrogen in faeces (1.28-1.36 g/day) is similar to such
reported by [31], which ranged from 1.42 to 1.56 g/day when pregnant West African dwarf
goats were fed groundnut cake, urea and rumen epithelial wastes in cassava flour and citrus
pulp—based diets. There were no significant difference (P>0.05) between the treatments for
nitrogen in faeces. Treatment A was having the lowest nitrogen excreted in faeces (1.28
g/day) which might be attributed to the low amount of total nitrogen ingested when compared
to other treatments. [32]reported mean values of 1.73+0.78 and 1.74+0.72 g/day for urinary
nitrogen in goats fed medium protein diet amidst limited water supply (70 and 50% reduction
in water supply respectively) which is comparable to the value for nitrogen in urine obtained.
There were no significant differences (P>0.05) between the treatments for nitrogen in urine.
Treatment D had the lowest urinary nitrogen (1.24 g/day), which could be attributed to high
efficiency in the utilization of nitrogen. It was observed that there was an increase in nitrogen
balance from treatment A (9.26 g/day) to treatment D (11.10 g/day) possibly due to an
increase in total nitrogen intake and utilization. The result obtained for nitrogen balance is in
agreement with the statement reported by [29] that nitrogen retention increases if protein-
tannin complexes are protected from rumen degradation but released further down the
digestive tract and digested. [29]reported a nitrogen balance of 4.44, 1.10 and 4.98 g/day for
goat offered urea treated maize stover and supplemented with Tithonia, Calliandra and
Sesbania foliage respectively, which are lower when compared to the values obtained. The
nitrogen balance obtained (9.26-11.10 g/day) is relatively higher than 7.45-10.70 g/day
reported by [30] but lower than 15.01-15.84 g/day reported by [31]. There were significant
differences (P>0.05) between the treatments for nitrogen balance. Treatment D had the
highest value (11.10 g/day).

The average daily weight gain for treatments A, B, C and D were 23.75, 36.07, 46.43 and

Comment [U43]: Sharpen the langua
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reported an average daily weight gain of 20.9 g/day for animals in the control (4% urea
treated maize stover), which is lower when compared to 23.75 g/day obtained for the control
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in this study. For feed conversion ratio, treatment D was having the best ratio and treatment
A was the least which can be attributed to the absence of supplement.l

3.4 Rumen Ammonia Concentration and pH

The rumen ammonia concentration levels obtained (2.41-5.78 and 3.87-6.96 mg/100ml)
before and after feeding respectively are similar to 2.6-7.96 mg/100ml reported by [33]. A
minimum ammonia-nitrogen level of 2-5 mg/100ml rumen fluid has been suggested to
maximize rumen microbial synthesis [34], which fell in the range of values obtained. As the
level of the supplement was increased, the level of rumen ammonia increased. Higher
rumen ammonia levels were obtained after the animals were fed. There were significant
differences (P<0.05) between the treatments observed for rumen ammonia concentration
both before and after feeding. Treatment D had the highest values for rumen ammonia
concentration both before and after feeding.

Rumen pH was within the optimal range of 6.0-7.0 for cellulolytic bacterial activity as
reported by [35]. The rumen pH was slightly affected by supplementation and it was
maintained within a narrower range both before and after feeding (6.14-6.78 and 7.05-7.52
respectively). The values were in the range of 6.14 and 7.52, which is considered optimal for
microbial activity and growth as observed by [36], who reported an overall pH mean of 6.7 in
steers fed different crude protein content of napier-based diets. [33]reported a rumen pH of
6.41-6.73 for goats fed mature veld hay ground with deep litter poultry manure and
supplemented with graded levels of poorly managed groundnut hay, which is similar to the
range of 6.14-6.78 obtained before the animals were fed. pH levels obtained before feeding
is also similar to 6.45+0.34 and 6.13+0.36 reported by [37] for goats fed rice straw
supplemented with soybean meal and soybean meal+sago meal respectively. The pH
values obtained before (6.14-6.78) and after (7.05-7.52) feeding are comparable to the
values 6.69-6.89 (before feeding) and 7.04-7.19 (after feeding) reported by [29]. There were
significant differences (P<0.05) between the treatments for rumen pH before feeding but no
significant difference (P>0.05) was observed for rumen pH after feeding. Treatment D had
the highest values for rumen pH both before and after feeding, which could be attributed to
greater microbial activity.

Table 3: Nitrogen utilization and weight gain of Red sokotogoatsgoats offered graded
levels of Balanitesaegyptiacaand urea treated maize stover

Comment [U45]: Sharpen the langua
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Treatments
Parameters A B C D SEM
Nitrogen intake (g/day) 12.25° 12.97° 13.43° 13.70° 0.51"
Nitrogen in faeces (g/day) 1.28° 1.31° 1.34° 1.36 0.14"°
Nitrogen in urine (g/day) 1.71° 1.60° 1.53 1.24° 0.16"¢
Nitrogen balance (g/day) 9.26° 10.06™ 10.56% 11.10° 0.14*
Nitrogen balance (%) {75.57 77.56 78.63 8102
Growth performance
Initial live weight (Kg) [10.10 9.68 9.10 856 0.46
Final live weight(Kg) 11.43 11.70 11.70 11.60 0.48
Total weight gain (Kg) 1.33° 2.02%° 2.60° 3.04° 0.21*
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Daily weight gain (g) 23.75° 36.07° 46.43% 54.29° 3.73*

Feed conversion ratio 14.59° 11.65° 10.57% 10.07% 1.94*

Means with different superscript in the same row differ significantly (p<0.05)
SEM = Standard error of mean
NS = Not Significant;  * = Significant at (p<0.05)

Table 4: Effect of feeding graded levels of Balanitesaegyptiacaand urea treated maize
stover on rumen ammonia concentration and rumen pH in Red Sokoto goats

Treatments

Parameters A B C D SEM
Rumen ammonia BF 2.41° 4.13° 5.02° 5.78% 0.15*
(mg/100ml)

Rumen ammonia  AF 3.87° 5.54° 6.03° 6.96° 0.11*
(mg/100ml)

Rumen pH BF 6.14° 6.35%° 6.51% 6.78° 0.15%
Rumen pH AF 7.05° 7.40° 7.43° 7.52° 0.08"°

Means with different superscript in the same row differ significantly (p<0.05)
SEM = Standard error of mean

NS = Not Significant; * = Significant at (p<0.05)

BF = Before feeding;  AF = (4 hours) After feeding

4. CONCLUSION

quality roughages.
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