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Abstract 

The study evaluated the water intake and organ weights of red sokoto goats fed different forms of neem 
(Azadirachta indica) leaves and concentrate diet. The experiment was carried out at the smal ruminant unit 
Teaching and Research Farm, Federal University of Kashere. Sixteen red sokoto goats (bucks) aged between 7 to 
9 months with a weight range of 6.8 kg to 7.3 kg were allotted into four (4) treatments of  four goats each. The 
goats were housed individually in pens. The goats were fed fresh neem leaves, neem leaves hay, neem leaves 
meal and neem leaves silage at 300g/goat/day for treatments 1, 2, 3 and 4 respectively; and concentrate diet at 
125g/goat/day for a duration of sixty- three (63) days. Known volume of water was served and daily water 
intake was determined. The experimental design was a completely randomized design; data were analyzed 
using a one- way analysis of variance. The significant means were separated using Least Significant Difference 
contained in SAS 9.4 statistical packages, 2018 edition. The concentrate and the neem leaves were analyzed for 
their proximate composition using the method of AOAC (2000). The daily water intake values ranged from 
286.87 – 392.95 ml and were significantly (P<0.05) different across the treatment means (significant between 
which Treatment 1 on one hand and Treatments 2, 3 and 4 on the other hand and both values increased with dry 
matter intake. All the organ weights values evaluated were not significantly(P>0.05) different across the 
treatment means. and which value, water intake/dry matter intake (2.70 – 3.87ml/g) values  also  showed 
significant (P<0.05 difference between The values for kidney ranged from 0.50 – 0.53 % while those for liver 
were 2.10 – 2.17 % It was concluded that the various forms of the neem leaves had no influence on the water 
intake of the goats, the  different forms of neem leaves were not toxic to the goats afe he goats. Neem leaves can 
be used to feed goats during the long dry season. Further research should be carried out using other species of 
ruminants such as sheep and cattle.  
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1. Introduction 

Inadequate grasses during the long dry season 
necessitates the use of browse plant species to feed 
goats and also supplementation with concentrate 
(Mafindi et al. ,2018)  

Good nutrition is a prerequisite for good health, 
good reproduction, high milk yield, fast growth rate 
and a successful goat production system (Peacock, 
1996). 

The main problem confronting ruminant 
livestock producers in Nigeria today is the seasonal 
fluctuation in the availability of forages for 
ruminant. The use of leaves from trees that retain 
their leaves during the long dry season, to feed 
ruminants during the difficult period is very 
important. One of such leaves that can be used is 
leaves from Neem (Azadirachta indica) tree. 

It is important to use leaves from trees to feed 
goats during the long dry season, due to 
unavailability of grasses. Neem leaves as supplement 
to basal diets of crop residues have been shown to 
improve feed utilization and animal performance in 
ruminants (Raghuvansi et al., 2017). Neem leaves 
are high in crude protein. There are, however, wide 
variations in the reported values. Crude protein 
concentrations between 17.5% and 18.7% have 
been reported (Bhowmik et al., 2010).  

The success of animal nutrition depends largely 
on supplying adequate water to animals (NRC, 
2007). Water is very important in goat nutrition, but 
requirements vary with season, dry matter intake, 
size of animals, physiological state of animals, 
climatic conditions, etc. (Ocheja et al., 2020). 
Phenomena such as climate change, global warming, 
droughts etc. especially in most recent times makes 
research on water intake and requirements of 
livestock expedient.  

Ngi. (2012) reported that toxic substances 
consumed in feeds would reflect in organs such as 
liver and  kidney by enlargement and atrophy of 
these organs, this makes organ weights evaluation 
necessary since many unconventional feed stuffs are 
now being used to feed animals due to scarcity and 
high cost of conventional feed stuffs. 

This study was therefore designed to determine 
the water intake and organ weights of red Sokoto 
goats fed different forms of neem leaves and a 
concentrate diet. 

2. Materials and Methods 

2.1. Experimental Site 

The study was conducted at the Teaching and 
Research Farm, Faculty of Agriculture, Federal 
University of Kashere in Gombe State, Nigeria. The 

state is situated within latitude 9o54’46N and 
longitude 9o 46o’27E and 10o57o E and altitude of 
349m above sea level. The annual rainfall of Kashere 
ranges between 800mm-900mm per annum and is 
characterized by distinct dry season (October-May) 
and rainy season (June-September) seasons. The 
annual mean temperature ranges from 30-320 C and 
it experiences a relative humidity of 17-90% 
(National Geospatial Intelligence Agency, 2012). 

2.2. Experimental Animals, Management, Feed 
preparation and Experimental procedure 

Sixteen (16) red Sokoto goats aged between 7-9 
months with a weight range of 6.8 to 7.2 kg were 
sourced from within Kashere and its environs and 
randomly allocated into four (4) Treatments of four 
(4) goats each. The goats were housed individually 
in pens. The animals were treated with Ivomec for 
endo and ecto parasites control at 0.3ml each and 
oxytetracycline, hydrochloride and procaine 
penicillin at 2.0ml each to take care of scouring and 
nasal discharge and to provide a common health 
status. The Neem (Azadirachta indica) leaves used 
for this experiment were collected from within the 
Federal University of Kashere Campus. The 
components of the concentrate diet consisted of 
Bambara nut offal (BNO), Beans offal meal (BOM), 
Cassava peel meal (CPM), Yam peel meal (YPM), 
Maize offal (MO), Full fat soya bean (FFSB), Egg shell 
meal (ESM) and Wood ash (Ash). These components 
were thoroughly mixed after pounding and grinding. 
Each treatment had (4) goats, each goat was fed 
125g of the concentrate diet per day, and the Neem 
leaves at 300g per Goat per day of which the Neem 
leaves was fed first, then the concentrate one hour 
later, the Goats were served known volume of water 
and the water intake of the goats were determined 
by subtracting volume of water consumed by the 
goats from the volume served also taking cognizance 
of evaporation. Loss 

Treatment one (T1) was fresh neem leaves; 
treatment two (T2) was neem leaves hay; treatment 
three (T3) was neem leaf meal and Treatment four 
(T4) was neem leaves silage. 

The concentrate offered the goats were 
weighed daily and the left over was also weighed 
and subtracted from the quantity of feed that was 
served to determine the feed intake of the animal. 
The experiment lasted for sixty- three (63) days. On 
the last day of the experiment, 4 goats were 
slaughtered, bled and the heart, liver, kidney, lungs 
and spleen were cut off weighed and their weights 
recorded and later converted to percentage of 
slaughter weights.  
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Table (1): Composition of Experimental Diet 

Feed ingredients Value (%) 

Bambara nut offal 15.00    

Beans offal meal 1.50 

Cassava offal meal 4.50 

Sweet potato peel meal 3.00 

Maize offal 56.00 

Yam peel meal 10.25 

Full fat soya bean meal 5.00    

Egg shell meal 1.00 

Wood Ash 0.75 

Table salt 2.00 

Total 100.00 

Calculated nutrient content:  

Crude protein 16.15 

Crude fibre 11.30 

Metabolizable energy (Kcal/kg diet) 2.700 

2.3. Chemical Analysis 

Samples of the Neem leaves and the 
concentrate diet were analyzed for their proximate 
composition using the method outlined by AOAC 
(2000). 

2.4. Experimental Design and Statistical Analysis 

The experimental Design was Completely 
Randomized Design (CRD). Data obtained was                                                                                                                                                                      
analyzed using a one-way Analysis of variance 
(ANOVA), means with significant differences were 
separated using Least Significant Differences (LSD) 
with the aids of Statistical Package identified as SAS, 
9.04, 2018 edition. 

3. Results  

3.1. Proximate Composition of Neem (Azadirachta 
indica) Leaves and Concentrate Diet 

The proximate composition of neem leaves and 
concentrate diet is summarized in Table 2.  
The crude protein content of the neem leaves ranged 
from 6.44 - 9.19% deficiency while the protein 
content of the concentrate diet was 16.80%. The 
crude fibre content of the concentrate was 9.5% and 
18.00% to 23.80% for the neem leaves. The ether 
extract values ranged from 3.00% -4.80 %   The ash 
value ranged from 8.00 % - 14.0 %. These values did 
not follow ant definite pattern. 

 

Table (2): Proximate Composition of Experimental Diets 

Nutrient Treatments 

 T1 T2 T3 T4 Conc 

Crude protein 9.19 8.55 6.44 7.88 16.80 
Crude fiber 18.50 19.30 18.00 23.80 9.50 
Ash 11.50 11.80 8.00 14.50 3.15 
Ether extract 3.60 3.70 3.00 4.80 5.85 
Moisture 34.00 15.00 40.50 10.00 5.05 
Dry matter 64.00 85.00 59.50 90.00 94.95 
NFE 23.20 41.65 22.76 41.02 60.65 
Neutral Detergent Fibre 54.00 55.00 54.55 52.35 60.00 
Acid Detergent Fibre 37.40 36.30 37.00 40.15 34.50 
Acid Detergent Lignin 8.60 8.70 8.45 7.50 5.50 
Ceellulose 28.80 27.60 28.55 32.65 29.00 
Hemicellulose 16.60 18.70 16.45 12.20 25.50 

Conc.=Concentrate, NFE=Nitrogen Free Extract 

3.2. Water intake of Red Sokoto Goats Fed Different Forms of Neem Leaves and a Concentrate Diet 

The total water intake, daily water intake, 
water intake/dry matter intake and water intake 
/liveweight gain were all significantly (P<0.05) 

different. All the array of values did not follow any 
definite trend increased. The water intake /dry 
matter intake ranged from 286.87 – 392.95 ml/g.  
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Table (3): Water intake of Red Sokoto Goats Fed Different Forms of Neem Leaves and a Concentrate Diet 

Parameters Treatments 

 T1 T2 T3 T4 SEM 

Total Water Intake(ml) 23495.00a 19797.50b 21457.67a 19963.00b 105.33 

Daily Water Intake(ml) 392.95a 314.24b 340.92b 286.87c 35.72 

Water Intake/DM 
Intake(ml/g) 

3.87a 2.86b 2.70b 2.97b 0.55 

Water Intake/Live 
Weight Gain (ml/kg) 

0 .059a 0.034b 0.037b 0.034b 0.07 

a, b,c: Means on the same row with different super  scripts differ significantly (P<0.05). 
SEM: Standard Error of the Means 

3.3. Organ Weights of Red Sokoto Goats Fed Different Forms of Neem Leaves and a Concentrate Diet 

The Organ Weights of red Sokoto goats fed 
different forms of neem leaves and a concentrate 
diet is presented in Table 4. 

The weight of the liver, lungs, spleen, kidneys 
and heart were not significantly (P>0.05) different. 
The values did not follow any definite trend for all 
the organs. The values did not follow any definate 
tren. 

 
Table (4): Organ Weights of Red Sokoto Goats Fed Different Forms of Neem Leaves and a Concentrate Diet (Percentage of Live 

Weight) 

Organs Treatments 

 T1 T2 T3 T4 SEM 

Liver 2.10 2.15 2.17 2.13 0.05 

Spleen 0.17 0.20 0.16 0.15 0.03 

Heart 0.59 0.57 0.53 0.55 0.03 

Lungs 1.55 1.46 1.49 1.52 0.04 

Kidney 0.50 0.51 0.50 0.53 0.03 

SEM: Standard Error of the Means 

4. Discussion  

The protein content of 6.44-9.19% for the neem 
leaves were lower than 18.76 % reported by Fasae 
et al. (2018) the values were also lowe than 12-18% 
recommended for growing ruminants in the tropics 
(NRC 1996). However, the supplement may take 
care of this deficiency while the protein content of 
the concentrate diet (16.80%) was within the values 
of 12.18% recommended by NRC (1996). The crude 
fibre content of 9.5% for the supplement diet and 
18.00% to 23.80% for the neem leaves were 
adequate for the goats (Lakpini et al., 2002). The 
ether extract values of 3.00% -4.80 %   for the Neem 
leaves were within recommended values for 
ruminants while that of the concentrate diet fell 
within the range of 5-6% which if exceeded may 
reduce appetite and fibre digestion (Maithison et al., 
1997). The ash value range of 8.00 % - 14.0 % was 
higher than 11.67 % reported by Fasae et al. (2018) 

The increase in water intake with different and 
increased in dry matter intake, this tallies with the 
report of Okagbare et al. (2004) and further 
supported by Taiwo et al. (2005) who reported 
consumption of more water when dry matter itake 
increased. The water intake /dry matter intake 
ranged from 286.87 – 392.95 ml/g and showed 
significant (P<0.05) differences. This result showed 
that the different forms of neem leaves did not 

influence the water intake of the goats, this tallies 
with the report of a study by Ocheja et al. (2020) in 
which the water intake of West African dwarf goats 
fed graded levels of cashew nutshell was influenced 
by the dry matter intake of the goats. 

The non-significance of the values for the 
weights of all the organs shows that all the different 
forms of neem leaves evaluated did not significantly 
influence the weights of all the organs considered. 
Internal organs such as the liver and heart would 
vary by enlargement if the diets contained 
poisonous substances. Since there was no significant 
differences, it implies that the four forms of neem 
leaves were safe for the goats. The kidney on the 
other hand is an excretory organ. Similarities or non-
significance in the values of the heart indicates that 
the kidney performed its normal functions, thus the 
excretory functions of the goats were not impaired 
(Ngi, 2012). This result ranks with the 
resultobtained by that of Okpanachi et.al. (2016) 
who recorded no significant differences in yearling 
West African Dwarf goats fed graded levels of 
cashew pulp meal-based diets. However, Ozung and 
Anya (2018 however recorded significant 
differences in the weights of the organs when they 
fed cassava peel meal-based diets supplemented 
with African yam bean concentrate. The observed 
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discrepancies could be attributed to differences in 
the diets fed to the goats as well as breed and ages of 
the goats used in the experiments. 

5. Conclusion and Recommendations 

 5.1. Conclusion 

The different forms of the neem leaves had no 
influence on the water intake of Red Sokoto goats. 
The different forms of neem leaves were not toxic to 
the goats and therefore safe for feeding red Sokoto 
goats since they had no significant effects on organ 
weights of the goats. 

 5.2. Recommendations 

The fresh Neem leaves (T1) evaluated is 
recommended for feeding goats especially during 
the long dry season. Further research should be 
carried out using other species of ruminants such as 
sheep and cattle. 

References 

1. Adebowale, E.A, Oshuton, J.S, & David, O.O. (2005). 
Performance and Nutient Digestibility of Weaned 
Rabbits fed forages Supplemented with Concentrate. 
Nigerian Journal of Animal Production, 32(1), 74 - 
78. https://doi.org/10.51791/njap.v32i1.1042  

2. AOAC 2000 Association of Official Analytical 
Chemists, Official Method of Analysis (17th Edition) 
Vol.1 Arlington, Virginia,USA. 

3. Bhowmik D, Chiranjib, Yadav J, Tripathi K K & Kumar 
K P S (2010). Herbal remedies of Azadirachta and its 
medicinal application. Journal of Chemical and 
Pharmaceutical Research, 2(1), 62-72. 

4. Fasae, O.A, Aganto, T.O, & Jimoh, H.O (2018) 
Nutritional Potentials of Neem Leaves as 
Supplementary Feeds in Ruminant Production 
Systems. Nigerian Journal of Animal Production 
45(3): 301 – 308. https://doi.org/10.51791/njap.v45i3.405 

5. Mafindi, U.M, Kiben, A.U, Ziklag, D.U, & Buda, I.G, 
(2018). Growth Performance and of Red Sokoto 
Goats fed Cowpea Husk Supplemented with Graded 
Levels of of Moringa oliefera Leaves. Nigerian Journal 
of AAnimal Science. 20(2), 178 – 182. 

6. Ngi, J. (2012). The Nutritional Potentials of Sweet 
Orange (Citrus sinensis) Fruit Peels Meal for Goat 
Feeding. APh.DThesis Submitted to the Department 
of Animal Production. University of Agriculture, 
Makurdi, Nigeria. 175Pp. 

 

 

 

 

 

 

 

 

7. NRC (2007). National Research Council, Nutrient 
Requirements of Small Ruminants. Division on Earth 
and Life Studies. National Academic Press. 
Washigton DC. 

8. NRC, National Research Council, (1996). Nutrient 
requirements of beef cattle 7th Rev. Ed. National 
Academy Press Washington, DC. P. 27. 

9. Ocheja, J.O, Alih, P.A, Audu, R.E, Adegbe, J.Y, Ahmed, 
S.H, & Omeje, A. (2020). Water intake Intake Analysis 
and Performance of Yearling West African Dwarf 
Goats Fed Diets Containing Graded Levels of Cashew 
Nutshell as Supplement to Guinea Grass. 
International Journal of Agric. And Rural 
Development. 23(2), 5418 – 5422. 

10. Okagbare, G.O, Akpodiete, O.I, Esiekpe, O, and 
Onagbesan, M.O. (2004). Evaluation of Gmelina 
arborea Leaves Supplemented withGrass as feed for 
WAD Goats. Tropical Journal of Animal Health and 
Production 36(6), 593 – 594. 
https://doi.org/10.1023/b:trop.0000040937.42739.c6 

11. Okpanachi, U, Ayoade, J.A, & Tuleun, C.D. (2016). 
Carcass Characteristics, Internal and Economics of 
Feeding SSundried Yellow Cashew Pulp Based Diets 
to West African Dwarf Goats. Animal and Veterinary 
Science, 4(3-1), 1- 6. 

12. Ozung, P.O, & Anya, M.I. (2018). Performance and 
Carcass Characteristics of West African Dwarf Goats 
fed Cassava Peel Meal Based Diet Supplemented with 
African Yam Bean Concentrate. Journal of Advances 
in Agric. Sciences and Technology, 5(7), 96 – 108. 

13. Peacock, C (1996). Improving Goat Production in the 
Tropics. A Manual Baumer M 1992: Trees as browse 
and to support animal production. In: Speedy, A. and 
Pugliese,  

14. P. (eds). L Trees and other Fodder Trees as Protein 
Sources for Livestock. Proceedings, FAO Expert 
Consultation. Mal Agricultural Research and 
Development Institute (MARDI), Kuala Lumpur, 
Malaysia.  

15. Preston, T.R. (1986). Matching Livestock Systems 
with Available Feed Resources in Tropical Countries. 
Tech. Centre for Agric. and Rural Defv. ACPEEC, 
Wageningen, The Netherlands, Pp. 1 – 19 SAS 
(2018), 

16. Statistical Analysis System ,9.4 , SAS Institute,  Cary , 
North Carolina. Taiwo, A, Adejuyigbe, A.D, 


