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The scarcity of forages during the dry season of the year which leads to low 
productivity of ruminant animals has necessitated the search for alternative feed 
ingredients. Tiger nut is an energy and protein rich feed ingredient with potentials 
for improving feed utilization and promoting growth. Twenty West African 
Dwarf (WAD) does were  allotted to five  experimental diets and housed 
individually in metabolic cages  to ascertain the effect of sole feeding of  
pelletized concentrate diets containing wheat offal substituted with tiger nut  at 
(T1) 0.00 %, (T2) 5.00 %, (T3) 10.00 %, (T4) 15.00 % and (T5) 20.00 % on the 
nutrients, antinutrients intake and digestibility.  Does were fed 430 g of the diets 
daily at 5 % body. The experimental design was the completely randomized 
design. The trial lasted for 21 days, while the faecal and urine samples were 
collected at the last seven days of the trial. Data generated were analyzed using 
ANOVA. Results showed that the substitution with tiger nut significantly 
(P<0.05) influenced nutrients and antinutrients intake with the highest dry matter 
intake (209.06 g/day) obtained from does fed diet T4. Alkaloid, tannin and 
oxalate intake decreased significantly (p<0.05) with increased tiger nut 
substitution. Dry matter intake and digestibility were utmost at 15 % tiger nut 
substitution for wheat offal. Due to the highest dry matter intake and digestibility 
obtained in animals fed T4, it can be concluded that tiger nut can be substituted 
for wheat offal at 15%.

Abstract

Original Article

INTRODUCTION
Goat farming remains a vital aspect of the 
ruminant industry in Nigeria as they are 
mostly managed by households and small-
scale farmers serving as a source of food, 
income and employment (Lohani and 
Bhandari, 2021; Tsvuura et al., 2021). 

However, one of the pressing challenges 

militating against goat production in 
Nigeria is the scarcity and poor nutrient 
quality of fodder during the dry season 
(Oni, et al., 2022; Anyanwu et al., 2021). At 
this point, the fodder becomes fibrous, 
scarce, and devoid of essential nutrients 
resulting in reduced intake, digestibility, 
and utilization (Patiga et al., 2020; Lamidi 
and Ologbose, 2014) which may lead to a 
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sharp drop in performance in terms of 
growth and production, and increased 
susceptibility to prevailing disease even 
death of such animal (Benoit and Mottet, 
2023). 

In response to this predicament, farmers 
and nutritionists has been exploring the use 
of alternative feed ingredients, focusing on 
lesser-known nontradi t ional  feed 
ingredients (Suleiman et al., 2018). One of 
such promising option is tiger nuts, an 
edible tuber of the Cyperus esculentus plant 
(Adenowo and Kazeem, 2020). The tubers 
are rich in energy (1652.53 ME/kcal ), 
protein (12.09 %), fat (8.94 %) fiber (7.02 
%), ash (2.57 %), moisture (3.73%), and in 
essential minerals (Ca 7.66 mg/100 g, Cu 
0.04 mg/100 g, Fe 0.09 mg/100 g, K 606.33 
mg/100 g, Na 3383.33 mg/100 g, Zn 0.07 
mg/100 g) (Aremu et al., 2015; Agbaje et 
al., 2015), making them an ideal ingredient 
for formulating concentrated diets.  
Additionally, tiger nuts possess prebiotic 
properties (Ayasan et al., 2020), promoting 
a healthy digestive system (Ukpadi et al., 
2019) and improving feed utilization in 
ruminants (Belewu et al., 2007). Therefore, 
the study aimed at investigating the 
nutrient,  antinutrients intake and 
digestibility of West African Dwarf (WAD) 
does placed solely on pelletized concentrate 
diet containing wheat offal substituted with 
tiger nut (Cyprus esculentus). 

MATERIALS AND METHODS 
Study site 
The study was conducted at the Small 
Ruminant Unit of the Teaching and 
Research Farm of the Federal University of 
Technology, Akure, Ondo State, in 
accordance with animal research ethical 
g u i d e l i n e s  ( N E N T,  2 0 1 8 ) .  T h e  
Experimental site lies between longitude 
4.944055°E and 5.82864°E, and latitude 
7.491780°N, characterized by 6 – 7 months 
of annual rainfall between 1300 and 1650 
mm and annual daily temperature ranges 
between 27 and 38°C (Daniel, 2015). 

Experimental does and formulation of 
experimental diets  
Twenty (20) WAD goats, with average body 
weight of 8.54 and 8.90 kg, were used for 
the study. Does were purchased from 
reputable farm in Ondo State, Nigeria. The 
goats were acclimatized for two weeks in 
pens before moving them to the metabolic 
cages.

Dried tiger nut, cassava peels and other 
ingredients were cleaned of dirts and other 
contaminants and milled. Concentrate diets 
were then formulated as follows: T1 
Control diet (0% Tiger nut), T2 (5.00% 
Tiger nut), T3 (10.00% Tiger nut), T4 
(15.00% Tiger nut) and T5 (20.00% Tiger 
nut) (Table 1). Each diet was further 
processed into 6 mm pelletized diet to 

Annals of Animal and Biological Research, 2024: 4(1)                                                                     58

 
 
Table 1. Ingredient composition (%) of experimental diets 

Ingredients T1  T2  T3 T4 T5 
*Tiger nut  0.00 5.00 10.00 15.00 20.00 
Wheat Offal 20.00 15.00 10.00 5.00 0.00 
Cassava peel 55.00 55.00 55.00 55.00 55.00 
Palm kernel cake 22.00 22.00 22.00 22.00 22.00 
Dicalcium Phosphate 1.00 1.00 1.00 1.00 1.00 
Salt 1.00 1.00 1.00 1.00 1.00 
Sulphur 
Total  

1.00 
100 

1.00 
100 

1.00 
100 

1.00 
100 

1.00 
100 

T1= 0% Tiger nut + 20% Wheat offal; T2= 5% Tiger nut + 15% Wheat offal;  
T3= 10% Tiger nut + 10% Wheat offal; T4= 15% Tiger nut + 15% Wheat offal,  
T5= 20% Tiger nut + 0% Wheat offal 

Ibhaze et al., 2024



prevent segregation and sorting of 
ingredients by the does. 

Experimental design and digestibility
The does were randomly allotted to five (5) 
treatment groups, (four animals /treatment) 
balanced for weight in a Completely 
Randomized Design (CRD). Does were 
placed in individual metabolic cage for 
separate collection of faeces and urine to 
determine digestibility in the does. A 430 g 
of the experimental diets was fed as 5% of 
the average body weight of the goats at 7:00 
hr in the morning and fresh clean water was 
supplied ad libitum. The feeding trial 
spanned for 21days where the last 7 days 
were used for collection of faeces and urine 
daily.  A 10 % of the daily collections of the 
feaces from each animal was oven dried at 

º0
105 C for dry matter determination. The 
dried faeces collected from each animal 
were bulked and milled through 2mm 
screen sieve and stored in well labelled air 
tight bottles for chemical analysis. Total 
urine excreted by each doe was also 
collected and a few drops of 25% H SO  2 4

were added daily to prevent volatilization of 
ammonia from the urine. The Total volume 
of urine output per animal was measured 
and aliquots (10%) of daily output per 
animal were saved in stopper amber bottles, 
labeled, and stored in a deep freezer. The 
percentage apparent  d igest ibi l i ty  
coefficient of the goats was calculated as: 
% Apparent digestibility = NI – NO x 100

           NI 
NI = Nutrient Intake
NO = Nutrient Output

Chemical analysis 
Samples of the experimental diets, faeces 
and urine were analyzed for the proximate 
composition according to AOAC (2011). 

The metabolizable energy in the diets was 
calculated using the formula described by 
Peuzenga (1985);
ME (kcal/kg DM) = (37x %CP) + (81.8 x 
%EE) + (35.5 x % NFE)  
Fibre fractions of the feed sample (neutral 
detergent fibre, acid detergent fibre and 
lignin) were determined as described by 
Van Soest et al. (1991). Cellulose, and 
hemicellulose were calculated by 
difference. 

Statistical analysis 
Data collected were subjected to one-way 
analysis of variance (ANOVA) using the 
general linear model procedure of SAS 
(2008). Where significant differences were 
observed, Duncan's Multiple Range Test 
(DMRT) was employed to separate the 
means. The level of significance was taken 
(P<0.05) 

RESULTS 
The Table 2 below is the chemical 
composition of the experimental diets fed to 
WAD does.  The parameters investigated 
did not follow a particular trend. The Dry 
matter content ranged from 83.29 (T5) to 
85.17 % (T4). However, diet T3 had the 
highest crude protein content (14.76 %) and 
the least (10.55 %) from diet T5 Ether 
extract and crude fibre of the diet were 
observed to increase progressively from 
diet T1 to T5 with values ranging from 2.87 
to 3.91 % and 15.87 to 18.72 %, 
respectively. 

Table 3 shows the anti-nutrient composition 
of the experimental diet fed to WAD does. 
There was a significant (P<0.05) difference 
across all parameters except for oxalate. 
Saponin concentration increased from 1.97 
to 2.39 % as the substitution level increased. 
Contrary to this, alkaloid and tannin 
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concen t ra t ions  dec reased  ac ross  
treatments, with the highest values (1.90 
and 3.21%) from diet T1 and least (1.62 and 
1.83 %) from diet T5. 

Table 4 presents the nutrient intake (g/day) 
of WAD does fed the experimental diets. 
Significant (P<0.05) difference was 
observed across all parameters measured. 
The Dry matter intake was highest (209.06 
g/day) in does fed T4 while the least (164.67 
g/day) from does placed on diet T1. The 
crude protein intake was least in does fed 
diet T1 (21.38 g/day) while the highest 
(33.63g/day) from does fed diet T3. Ether 
extract intake significantly (P<0.05) 
increased along treatments, with the least 
value of 5.57 g/day in does fed diet T1 while 

the highest (8.47 g/day) in does fed diet T5. 
Crude fibre intake (g/day) by the does were 
observed to increase across treatments from 
30.82 to 40.43 g/day from T1 to T5 
respectively. The Acid detergent fiber was 
least (20.53%) in does fed T5. 

Presented in Table 5 is the anti-nutrient 
intake (g/day) of WAD does fed the 
experimental diets. It was revealed that 
there were significant (p<0.05) differences 
among the parameters evaluated. The 
saponin intake was least in the does fed diet 
T1 having a value of 3.83 g/day while the 
highest (5.42 g/day) was observed in does 
fed diet T4. Alkaloid and oxalate intake 
were highest in does fed diet T2 with a value 
of 4.67 and 3.65 g/day and least intake from 
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Table 2. Chemical composition (%) of the experimental diets fed to WAD does 
Parameters T1  T2 T3  T4 T5 SEM P-value  

Dry Matter (%) 84.79a 85.01a 83.66b 85.17a 83.29b 0.22 0.01 
Crude Protein (%) 11.01cd  12.82b  14.76a 11.52c  10.55d 0.42 0.00  
Ether Extract (%) 2.87c  2.95c 3.38b  3.45b  3.91a  0.11 0.01 
Nitrogen free extract 42.35b 43.01c 39.98d 45.42a  42.86b 0.51 0.00 
Crude Fibre (%) 15.87c 15.75c  16.82bc  17.38b  18.72a  0.32 0.03 
Ash (%) 12.69a  10.49b  8.74c  7.41d  6.54e  0.59 0.00 
ME (Kcal/kg)  2145.56b 2242.51c 2241.36b 2320.86a 2256.75b 15.25 0.00 
Acid detergent fibre  15.17a 11.81b 9.18d 10.26c 9.55d 0.59 0.00 
Acid detergent lignin 5.34a 4.39b 4.27c 4.04d 3.70e 0.16 0.00 
Neutral detergent fibre 43.00a 39.42b 33.65d 37.39c 43.00a 0.95 0.00 
Cellulose  9.84a 7.42b 4.91d 6.22c 6.08c 0.46 0.00 
Hemicellulose  27.83b 27.62b 24.47c 27.14b 33.45a 0.80 0.00 

abcde: Means with different superscripts along the same row are significantly different (P <0.05) 
T1= 0% Tiger nut + 20% Wheat offal; T2= 5% Tiger nut + 15% Wheat offal;  
T3= 10% Tiger nut + 10% Wheat offal; T4= 15% Tiger nut + 15% Wheat offal; 
T5= 20% Tiger nut + 0% Wheat offal, ME: Metabolizable Energy.  
 

 
 
Table 3. Anti- nutrient composition (%) of the experimental diets fed to WAD does 

Parameters T1  T2  T3 T4 T5 SEM P-value  
Saponin  1.97c 2.06c 2.27b 2.38 a 2.39a 0.08 0.00 
Alkaloid  1.90a 1.90a 1.84a 1.76b 1.62c 0.15 0.00 
Tannin 3.21a 2.40b 1.93c 1.88c 1.83c 0.30 0.00 
Oxalate 1.49 1.49 1.40 1.17 1.14 0.14 0.11 

abc: Means with different superscripts along the same row are significantly different (P <0.05). 
T1= 0% Tiger nut + 20% Wheat offal; T2= 5% Tiger nut + 15% Wheat offal;  
T3= 10% Tiger nut + 10% Wheat offal; T4= 15% Tiger nut + 15% Wheat offal;  
T5= 20% Tiger nut + 0% Wheat offal, ME: Metabolizable Energy.  
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Table 4. Nutrient intake (g/day) by WAD does fed experimental diets 

Variables  T1  T2  T3 T4 T5 SEM P-Value 

Dry Matter  164.67b 193.84a 190.57a 209.06a 180.01a 5.19 0.05 
Crude Protein 21.38c 26.19b 33.63a 31.53a 22.86b 1.38 0.00 
Ether Extract  5.57b 7.85a 7.66a 7.24a 8.47a 0.31 0.01 
Nitrogen free extract  82.25b 103.31a 91.09a 105.74a 94.12a 2.86 0.03 
Crude Fibre  30.82b 39.61a 38.29a 38.76a 40.43a 1.23 0.04 
Ash  24.62a 16.87c 19.91b 25.79a 14.12d 1.23 0.00 
Metabolizable Energy 4167.05b 5278.71a 5104.54a 5512.64a 4879.66a 151.93 0.02 
Acid detergent fiber  29.46a 23.35b 20.89b 29.01a 20.53b 1.09 0.03 
Acid detergent lignin 10.86a 9.18b 9.72a 10.78a 7.49c 0.34 0.01 
Neutral detergent fiber 83.50a 85.12a 76.61b 96.95a 93.03a 2.57 0.05 
Cellulose  19.10a 14.16b 11.18c 18.23a 13.03b 0.85 0.04 
Hemicellulose  54.04c 61.78b 55.72c 67.93b 72.49a 2.37 0.02 

abcd Means with different superscripts along the same row are significantly different (P <0.05) 
T1= 0% Tiger nut + 20% Wheat offal; T2= 5% Tiger nut + 15% Wheat offal;  
T3= 10% Tiger nut + 10% Wheat offal; T4= 15% Tiger nut + 15% Wheat offal;  
T5= 20% Tiger nut + 0% Wheat offal, ME: Metabolizable Energy.  
 

 
 
 
 
Table 5. Anti-Nutrient intake (g/day) by WAD does 

Variables T1  T2  T3 T4 T5 SEM P-Value 
Saponin  3.83b 5.07a 5.14a 5.42a 5.20a 0.93 0.03 
Alkaloid 3.70b 4.67a 4.20a 4.01a 3.53b 1.31 0.02 
Tannin  6.23a 5.89a 4.39b 4.27b 3.94b 0.28 0.00 
Oxalate 2.89a 3.65a 3.17a 2.57b 2.56b 0.15 0.05 

abcd Means with different superscripts along the same row are significantly different (P <0.05) 
T1= 0% Tiger nut + 20% Wheat offal; T2= 5% Tiger nut + 15% Wheat offal;  
T3= 10% Tiger nut + 10% Wheat offal; T4= 15% Tiger nut + 15% Wheat offal;  
T5= 20% Tiger nut + 0% Wheat offal, ME: Metabolizable Energy.  

 
Table 6. Nutrient Digestibility (%) of WAD does fed the experimental diets 

Parameters  T1 T2 T3 T4 T5 SEM P-Value 

Dry Matter  65.37 67.37 69.19 71.23 70.25 1.82 0.90 
Crude Protein  76.91 80.95 81.01 78.21 80.53 1.19 0.77 
Ether Extract 80.84b 81.89b 90.39a 94.22a 93.49a 1.69 0.00 
Nitrogen free extract 78.05 86.23 81.75 83.73 81.54 1.67 0.69 
Crude Fibre 65.62 66.46 76.99 77.35 79.39 2.22 0.11 
Ash  84.15 73.46 73.45 73.49 62.20 3.06 0.29 
Metabolizable Energy  79.02 85.27 83.41 84.99 83.46 1.36 0.67 
Acid detergent fibre  84.02 82.35 79.74 84.38 84.71 1.05 0.61 
Acid detergent lignin 87.60 87.13 85.88 84.62 85.82 0.74 0.78 
Neutral detergent fiber 77.46 78.80 73.43 81.48 81.47 1.53 0.48 
Cellulose  82.08 79.42 74.36 84.20 83.98 1.52 0.22 
Hemicellulose  73.89 77.25 71.07 80.64 80.25 1.79 0.42 

abcd Means with different superscripts along the same row are significantly different (P <0.05). 
T1= 0% Tiger nut + 20% Wheat offal; T2= 5% Tiger nut + 15% Wheat offal;  
T3= 10% Tiger nut + 10% Wheat offal; T4= 15% Tiger nut + 15% Wheat offal;  
T5= 20% Tiger nut + 0% Wheat offal, ME: Metabolizable Energy.  
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does fed diet T5 at 3.53 and 2.56 g/day, 
respectively. Tannin intake was observed to 
decrease across treatments with the highest 
(6.23 g/day) intake from does fed diet T1 
and the least (3.94 g/day) from does fed T5. 

Table 6 presents the percentage digestibility 
coefficient of nutrients by WAD does fed 
the experimental diets. All the parameters 
observed were not significantly (P>0.05) 
influenced except ether extract.  However, 
the dry matter and crude protein 
digestibility (%) were in the range of 65.37 
to 71.25 % and 76.91 to 81.01%, 
respectively.  

Shown in Table 7 is the anti-nutrient 
digestibility (%) of WAD does fed the 
experimental diets. Values obtained 
revealed that saponin, alkaloid, and oxalate 
were not significantly (P>0.05) different 
across treatments except tannin. Tannin 
digestibility was observed to increase as the 
substitution of tiger nut increased with the 
highest value of 94.79 % obtained in does 
fed diet T5 while the least (84.93 %.) was in 
does fed T1. 

DISCUSSION 
Dry matter content in a diet is dependent on 
some factors such as moisture, type, 
processing method, ingredient composition  
of the feed ingredients. The values obtained 
in this study  were above 80 % dry matter, 
capable of retaining the quality, prolonging 

the shelf life, and inhibiting the growth of 
molds as deviation from those affecting the 
quality of the diet (Ajagbe et al., 2020). Dry 
matter and crude protein in ruminant 
nutrition are of vital importance due to their 
impact on the quality of the diet, voluntary 
feed intake, digestibility, and rumen 
function (Anyanwu et al., 2021). The 
values obtained in this study (83.29 -85.17 
% and 10.55-14.76 % respectively) were 
relatively high and adequate to support 
rumen activities, as reported by Asaolu et 
al. (2012).  This implies that the diets 
contained sufficient crude protein to meet 
the need of the does, having values above 
the requirement of 8% CP for maintenance 
and growth as reported by Ibhaze (2016). 
The increase in ether extract value as the 
substitution of tiger nut increased in the 
diets could be attributed to the high fat 
content in the raw tiger nut as reported by 
Aremu et al. (2015). However, the values 
obtained were lower than the range of 3.6 – 
4.3 % obtained by Belewu et al. (2007). 

The Nitrogen free extract, which represents 
the carbohydrate portion in the diet, was in 
the range of 39.98 to 45.42%, and it is 
capable of supporting metabolic processes 
and the physiological need of the does. 
Dietary ash is an indication of the mineral 
content in diet, which constitutes the 
integral portion of minerals needed for the 
proper development of the body cells. The 
values obtained in this study were slightly 
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Table 7. Anti-nutrient Digestibility (%) of experimental diets fed to WAD does 

Parameter T1 T2  T3  T4  T5  SEM P-Value 
Saponin  96.71 97.15 96.99 97.13 95.71 0.29 0.56 
Alkaloid 91.08 93.11 92.66 92.45 90.41 0.49 0.40 
Oxalate  81.39 87.62 84.96 83.19 79.52 1.90 0.76 
Tannin  84.93c 88.38b 88.87b 94.09a 94.79a 1.21 0.02 

abcd: Means with different superscripts along the same row are significantly different (P <0.05) 
T1= 0% Tiger nut + 20% Wheat offal; T2= 5% Tiger nut + 15% Wheat offal;  
T3= 10% Tiger nut + 10% Wheat offal; T4= 15% Tiger nut + 15% Wheat offal;  
T5= 20% Tiger nut + 0% Wheat offal, ME: Metabolizable Energy.  
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higher than the values (6.34- 9.34) reported 
by Odoemelan et al.  (2015) in WAD bucks 
fed Panicum maximum supplemented 
concentrate containing Bambara nut meal.  
Energy has been a limiting factor in 
ruminant nutrition however, a larger portion 
of the energy required is produced solely by 
the action of the microbes inform of volatile 
fatty acids (Abdou, 2016). The high 
metabolizable energy obtained in this study 
for T2, T3, T4, and T5 could be linked to the 
high portion of carbohydrates and fat in the 
tiger nut (Ariyo et al., 2021). This suggested 
that tiger nuts could conveniently replace 
other conventional energy source feed 
materials in the diets of ruminant animals.  
Also, the fibre fractions obtained were 
below the 60% optimum critical level 
recommended by Oni et al. (2010). This 
implies that the diets have the potential to 
support intestinal movement, proper rumen 
function, stimulate digestive juices 
production and contribute to gut fill, as 
reported by Binumote et al. (2022) and 
Ajagbe et al. (2020) without adverse effects 
on feed intake, nutrient digestibility, and 
intestinal health. 

Antinutrients, which are produced by 
different mechanisms in plants, have been 
observed to impact the utilization of 
nutrients in animals (Binumote et al., 
2022). The relatively low antinutrient 
composition in the experimental dieats (T2, 
T3, T4 and T5) may be justified by the low 
concentration of antinutrients in tiger nut. 
Also, the low concentration might be a 
result of processing (heat generated during 
pelletizing). According to Ari and Ayanwale 
(2012)  p rocess ing  methods  l ike  
fermentation, sun drying, boiling, heat 
treatment, and autoclaving are also able to 
reduce antinutrients in feed ingredients. 
However, ruminants are known to tolerate a 

threshold level of about 9 % dietary tannin 
but 3% has been established to have 
beneficial effects (Binumote et al., 2022), 
and values obtained in this study were 
below this recommendation. Tannins and 
saponins in the right concentrations in 
ruminant diets have been observed to help 
in methane mitigation due to their natural 
origin. However, at higher concentrations, 
saponin may be detrimental to protozoa by 
acting as a defaunating agent (Adeosun and 
Akindele, 2021) while tannins bind to 
proteins to form a tannin-protein complex 
( ). The disparities in the 
nutrients and antinutrients composition of 
the diets in this study and those of earlier 
reports (Aremu, et al., 2015;  Ukpabi, et al., 
2019), could be due to variations in species 
of tiger nut and other feed ingredients used, 
climate, age and stage of maturity of feed 
ingredients, edaphic factor, methods of 
processing, and effect of storage on the feed 
ingredients (Ezimoha and Nsidinanya,  
2021). 

The nutrient intake was all observed to be 
influenced by tiger nut substitution in the 
diets. This is an indication that tiger nut 
influenced the palatability and voluntary 
feed intake of the does. This finding agrees 
with the report of Ibrahim et al. (2013) that 
stated the positive effect of tiger nut on 
improving daily dry matter intake in Zaraibi 
goats.  It was also observed that there was a 
relationship between the crude protein 
content of the diets and the dry matter and 
crude protein intake. It could be said that all 
nutrient intake was adequate to meet their 
daily requirement for energy and effective 
rumen function as there was no 
manifestation of nutrient deficiency during 
the study. Antinutrient intake by the does 
was within the tolerable intake as this does 
not impair nutrient metabolism, digestion 

Zhang et al., 2023
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and utilization and no detrimental effect on 
the health status of the animals was 
observed. According to Vikram et al. (2020) 
excess daily intake or intake above the 
tolerable level of antinutrients is manifested 
in forms like metabolic disruptions, 
t ox ic i ty,  r e s t l e s sness ,  pa ra lys i s ,  
neurological disorders, or death in ruminant 
animals. All these clinical manifestations 
were not observed during this study. 

According to Putri et al. (2021), increased 
nutrient digestibility in ruminants indicates 
that the rumen is in a better condition, with 
increased activities of the rumen microbes 
leading to better fermentation, enzyme 
production, and improved dry matter 
degradation. The digestibility coefficient of 
nutrients obtained in this study was above 
70% which indicated that a larger portion of 
nutrients in the diet were not lost from the 
rumen nor excreted, thus assumed to be 
available to the does to absorb from the 
digestive tract into their body system to 
improve their productivity, as reported by 
Sharif et al.(2019). The observed increase 
in digestibility of ether extract as the tiger 
nut substitution increased attest that the 
crude fat (ether extract) in the nut can 
increase energy supply and availability in 
the animal. This is similar to the opinion of 
Ezimoha and Nsidinanya, (2021). The 
improvement in digestibility might also be 
due to the abundance of nutrients in the 
diets, which were well above the 
requirements for maintenance. However, 
the digestibility of feed materials is largely 
influenced by factors such as age, feed 
palatability and nutrient composition, 
f e e d i n g  c o n d i t i o n ,  a n d  r u m e n  
physiochemical status (Lamidi and 
Ologbose, 2014). 

The high value of the antinutrients 

digestibility obtained indicated that a larger 
portion of it was degraded by rumen 
microbes within the rumen, pointing to the 
fact that tiger nut does not contain a high 
portion of antinutrients but contains a 
constituent that serves as digestive tonic 
alleviating the negative effect of 
antinutrients (Adenowo and Kazeem, 
2020).

CONCLUSION 
From this study, it could be concluded that 
substituting 15 %  tiger nut for wheat offal 
in does' diet can be adopted by goat farmers 
as the highest nutrient intake and nutrient 
digestibility were recorded at this level and 
as such, the concentrate diet can be fed 
solely for improved and sustained goat 
production especially during the dry season 
when there is shortage of fodder. 
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