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Abstract: An experiment was conducted to determine the effects of cassava peel – cassava leaf meal based diets 

on the milk yield and composition of WAD goats. Four lactating WAD does were housed individually in pens 

and were assigned to the experimental diets in a 4x4 Latin Square Design Experiment and fed for 56days. 

Drinking water was offered liberally. Milk yield (MY) was measured and analyzed weekly for total solids (TS), 

butterfat (BF), crude protein (CP), solids- not- fat (SNF), lactose, ash and milk energy. MY, BF, CP, SNF, ash, 

milk energy, solids – corrected- milk yield (SCM) and fat – corrected- milk yield (FCM) did not differ 

significantly (P>0.05) among the treatment groups. Total solids and lactose were significantly (P<0.05) 

different among treatment groups. The group on diet B (10% cassava leaf meal (CLM)) recorded the highest 

total solids percentage (12.81%) while the group on diet D (30% CLM) recorded the lowest. The group on diet 

B also recorded the highest lactose content (4.30) while the least was recorded for the group on diet D (4.18). 

The relationship between MY and various milk constituents indicated negative correlation between MY and TS, 

MY and BF, MY and SNF, MY and lactose. However, these correlations were not significant (P>0.05). Positive 

correlation existed between BF and TS, milk protein and TS, milk energy and TS, lactose and SNF, milk energy 

and BF, BF and milk protein. Milk protein and BF were highly significant (P<0.001) and positively correlated. 

Milk protein and SNF were negative and significantly correlation while a significant positive correlation existed 

between BF and milk protein. Diet D (30% CLM) which gave the highest MY, the lowest total solids and lactose 

percentage is recommended. 
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I. Introduction 
In Nigeria, the indigenous cattle have been the major source of domestic meat and milk supply 

(Zahradden et al., 2007). Milk supply from other animals such as sheep, goats and camels is negligible 

(Ibeawuchi and Dalyop, 1995). The domesticated goat (Capra hircus) is now found throughout the continent in 

many forms including Nigeria with a population of 29.2million (FAO, 2005). In Nigeria the rearing of goats is 

mainly traditional and as a result, it is characterized by inadequate feeding. This has necessitated the search for 

non – conventional feedstuffs which are cheap and not in high demand by humans (Amaefule, 2002). Goats in 

the country are kept mainly for meat production, their milk is rarely used for human consumption (Butswat et 

al., 2002). Meat is the major form in which goats are consumed in Nigeria (Alikwe et al., 2011), however, there 

is a growing awareness of the importance of goats as a source of milk for man (Malau – Aduli et al., 2001). Goat 

milk is more widely produced than sheep milk and globally goat production yields 60 per cent of its value as 

milk, 35 per cent as meat and 5 per cent as skin (Malau – Aduli et al., 2001). 

Cassava leaf has high protein content (16.7 – 39.90%)(Yousuf et al., 2007) with almost 85% of the 

crude protein as true protein (Ravindran, 1991). This is due to the presence of tannins which form tannin – 

protein complex that by – pass the rumen (Wanapat et al., 1997). Cassava peels can be processed in order to 

reduce cyanogenic glycosides and phytate content and to preserve their nutritive quality (Oboh, 2006; Salami et 

al., 2003). This can either be by sun drying, ensiling and soaking + sun drying (Salami et al., 2003). 

This study was therefore aimed at evaluating cassava peel – cassava leaf meal diets for milk production 

by the West African Dwarf goats in South Eastern Nigeria. 

 

II. Materials and Methods 
Environment of study 

This study was conducted at the Teaching and Research Farm of Michael Okpara University of 

Agriculture, Umudike located in Abia state on latitude 05
o 

29
o
 north, longitude 33

o
 east at altitude of 122 meters 

or 400 feet above sea level. It falls within the humid rain forest zone of West Africa, which is characterized by 



Evaluation Of Cassava Peel – Cassava Leaf Meal Based Diets For Milk Production By The … 

www.iosrjournals.org                                                             28 | Page 

long duration of rainfall (April-October) and short period of dry season (November-March). Average rainfall is 

2169.8 mm in 148-155 rain days. Average temperature is 26 ˚C with maximum of 32 ˚C and minimum of 22 ˚C. 

Relative humidity ranges from 50-95%. 

The cassava peels used for this trial were collected after harvesting the cassava tubers from the 

processing unit of the National Root Crops Research Institute, Umudike. The fresh cassava peels were sundried 

on a concrete floor for 3 – 5days depending on the intensity of the sun. The sundried cassava peels were then 

milled and bagged in sacks. The cassava leaves were collected from the cassava plantation of the National Root 

Crops Research Institute, Umudike. The cassava leaves were sundried on a concrete floor for 3days. The dried 

leaves were crushed and bagged in sacks for feed formulation. Palm kernel cake, brewers’ dry grain, soybean 

meal, bone meal and common salt were purchased and used for the feed formulation. The diets were designated 

A, B, C and D as shown in Table 1 below. 

 

Table 1. Composition of Experimental diets. 
                                                                         Diets         

Ingredients (%)                   A                              B                              C                               D 

Cassava peel 62 57 52 47 

Cassava leaf meal 0 10 20 30 
Palm kernel cake 19 16 12 8 

Brewers’ dried grain 10 8 7 6 

Soya bean meal 5 5 5 5 
Bone meal 3 3 3 3 

Common salt 1 1 1 1 

 100 100 100 100 

 

Lactation Studies 

Four lactating West African Dwarf does of 2 -4 years of age and weighing between 14 and 17kg were 

used. Each animal was randomly assigned to one of the four experimental diets in a 4x4 Latin Square Design. 

The animals were fed individually in separate pens. A period of 7days was allowed for the animals to adjust to 

the diets and then were weighed weekly for a period of 8weeks. The experiment lasted for 56days. 

 

Kid Management 

Prior to each day’s milking, kids were separated from their dams at 1800hr on the previous evening 

following the day of milking. Within this period, kids were fed artificial milk with the aid of a feeding bottle. 

The kids were allowed access to their dams after they were milked the following day. 

 

Statistical analysis 

The data on milk yield and composition were analyzed using the analysis of variance (ANOVA) procedures 

appropriate for a Latin Square Design (Steel and Torrie, 1980). Where ANOVA detected significant treatment 

effects, means were separated using Duncan’s Multiple Range Test (Duncan, 1955). Correlation coefficients 

were computed and simple linear regression used to ascertain the degree of relationship between various 

parameters of milk. 

 

III. Results and Discussion 
The proximate constituents of the experimental diets, the cassava peels and the cassava leaf meals used 

in this study are presented in Table 2. 

 

Table 2. The proximate constituents of the experimental diets, cassava peels and cassava leaf Meal. 
                                                         Diets                      

Constituents (%) A B C D CP CLM 

Dry matter 87.52 87.52 89.62 89.64 87.60 93.00 
Crude protein 12.56 13.00 13.00 13.52 4.90 25.10 

Crude fiber 19.35 18.65 18.60 16.15 16.60 7.90 

Ether extract 1.05 1.30 1.46 2.20 2.10 5.50 
N-free extract 43.77 43.00 42.87 43.62 71.00 51.90 

Ash 12.30 12.60 13.70 14.15 8.50 6.10 

*ME (MJ/kgDM) 1.48 1.47 1.44 1.44 1.82 1.80 

   *Calculated, CP = Cassava peel; CLM = Cassava leaf meal 

 

The proximate values for the cassava peel fell within the range reported by Ukanwoko and Ibeawuchi 

(2012). The proximate constituents of the cassava leaf meal were within the range of values obtained by 

Ravindran (1991). The dry matter percent was similar for diets A and B and tended to increase as the levels of 

inclusion of cassava leaf meal increased from diets A to D. The crude protein content was highest in diet D 

followed by C and A with the lowest in diet B. The crude fiber contents were declining with increase in cassava 
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leaf meal levels. The ether extract, ash and energy values increased from diets A to D while the nitrogen – free 

extract values did not show any consistent trend among the diets. 

The effect of the experimental diets on milk yield and composition of WAD goats is shown on Table 3. 

Milk yield (g/d) did not differ (P>0.05) among treatment groups. However, numerically animals fed diet D had 

the highest milk yield (134.99g/d) followed by animals on diet C (133.07g/d), diet A (121.21g/d) and diet B 

(119.73g/d). The milk yield in this study falls within the range of 119.73 – 134.99g/d as against the range of 

139.70 -233.00g/d reported by Ahamefule (2005). The non – concurrent values might be due to differences in 

diets fed. Parity and litter size have been identified as strong factors influencing milk yield and composition in 

lactating animals (Akpa et al., 2001). There were significant differences (P<0.05) in the total solids values 

among the treatment groups. Diet B had the highest TS values (12.81%) while diet D had the least (12.35%). 

The total solids values in this study fell within a range of 12.35 – 12.81%. This range fell within the range of 

12.45 – 14.36% reported by Ibeawuchi and Umoh (1990), lower than the value of 13.16% reported by 

Ahamefule et al (2012) and higher than the TS value of 11.63 +0.12 reported by Zahradden et al (2007). There 

were no significant differences (P>0.05) in the butterfat contents of the milk of goats that fed the different diets. 

The range of butterfat values in this study (4.77 – 4.92%) is higher than a butterfat value of 4.74+0.03 reported 

by Zahradden et al (2007). Butterfat percentage was highest in milk of goats fed diet B (4.92%) which had the 

least milk yield (119.72g/d). The goats on diet D had the least butterfat values (4.77%) but the highest milk 

yield (134.99g/d). This result agrees with Ibeawuchi (1987) who reported that there is an inverse relationship 

existing between milk yield and butterfat content of milk. This had been confirmed by Ahamefule et al 2003. 

There were significant differences (P<0.05) in the lactose contents of milk produced by goats on the diets. The 

lactose contents in this study were close to the value of 4.29+0.004% reported by Zahradden et al 2007. 

 

Table 3. The effects of diets on milk yield and composition of WAD goats fed cassava peel – cassava leaf meal 

diets. 
                                                                          Diets 

Parameters                                A                       B                C                 D                 SEM       

Milk yield (g/d) 121.21 119.17 133.07 134.99 8.69 

Total solids (%) 12.54b 12.81a 12.74a 12.35c 0.14 
Butterfat (%) 4.88 4.92 4.82 4.77 0.03 

Milk protein (Nx6.38%) 3.55 3.60 3.39 3.68 0.08 

Ash (%) 0.72 0.77 0.79 0.79 0.00 
SNF(%) 7.61 7.99 7.97 7.47 0.29 

Lactose (%) 4.19b 4.30a 4.21b 4.18b 0.01 
Milk Energy(MJ/kg) 1.82 1.79 1.77 1.79 0.00 

SCM(kg) 0.092 0.100 0.100 0.097 0.00 

FCM(kg) 0.12 0.12 0.13 0.13 0.00 
ab

Means on the same row with different superscripts differ significantly (P<0.05) . 

SEM = Standard error of mean, SNF = Solids – not – fat 

SCM = Solids – Corrected Milk yield, FCM = Fat- Corrected milk yield 

 

The relationship between milk yield and constituents of goat milk are summarized in Table 4. 

Very high positive and significant (P<0.001) correlation existed between milk energy and BF (r = 0.999). This 

agrees with Ahamefule et al (2004) who reported a very highly positive and significant (P<0.001) correlation 

between milk energy and BF. Highly significant (P<0.01) negative correlation existed between milk protein and 

SNF (r = -0.678; P<0.01) while a highly significant (P<0.01) positive correlation existed between BF and milk 

protein (r = 0.730). Positive correlation coefficient indicates that the variables (X and Y) increased in the same 

direction while a negative correlation coefficient indicates that one variable (Y) decreased with increase in the 

other variable (X). 

 

Table 4. The relationship between milk yield and various constituents of WAD goat’s milk from cassava peel – 

cassava leaf meal based diets. 
           Parameters                      Regression Equation             SE              R2              r           Sign. 

    X                         Y 
      

MY TS Y = 13.40 – 0.006X 0.476 0.098 -0.313 ns 

MY BF Y = 5.009 – 0.001X 0.745 0.002 -0.043 ns 

MY Milk protein Y = 4.063 – 0.003X 0.353 0.072 -0.268 ns 
MY SNF Y = 8.407 – 0.005X 0.684 0.032 -0.179 ns 

MY Lactose Y = 4.271 – 0.004X 0.007 0.021 -0.144 ns 

MY Milk energy Y = 1.872 – 0.006X 0.278 0.003 -0.055 ns 
Butterfat TS Y = 11.14 – 0.302X 0.448 0.201 0.449 ns 

Milk protein TS Y = 11.831 – 0.219X 0.495 0.026 0.160 ns 

Milk energy TS Y = 11.055 – 0.86X 0.439 0.231 0.480 ns 
Lactose TS Y = 5.112 – 1.776X 0.487 0.056 0.236 ns 



Evaluation Of Cassava Peel – Cassava Leaf Meal Based Diets For Milk Production By The … 

www.iosrjournals.org                                                             30 | Page 

Milk energy BF Y = 0.0038 – 2.682X 0.079 0.999 0.999 **

* 

Milk protein SNF Y = 12.334 – 1.287X 0.511 0.460 -0.678 ** 
Lactose SNF Y = 4.368 – 0.804X 0.693 0.006 0.077 ns 

BF Milk protein Y = 1.818 – 0.358X 0.251 0.532 0.730 ** 

Where MY = Milk yield, TS = Total solids, BF = Butterfat, SNF = Solids – not – fat 

** = P<0.01 

*** = P<0.001 

ns = Not significant 

 

IV. Conclusion and Recommendation 
Milk yield and composition were improved by feeding cassava peel – cassava leaf meal based diets to 

lactating does. Diet D (30% CLM) promoted a non – significant higher milk yield with low butterfat and high 

milk protein. These special attributes are highly essential for the obese, diabetic, hypertensive and aged patients 

(Okonkwo, 2001). 

Animal protein intake in Nigeria can be improved by the incorporation of cassava leaf meal in 

concentrate diet for WAD goats. WAD goat is not essentially a dairy breed but its dairy potentials can be 

maximized through proper nutrition. 
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