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Abstract 

Nine weeks feeding trial was conducted to evaluate the effects of feeding different processed Piliostigma 

reticulatum pods on rumen profile of Red Sokoto bucks. Twelve bucks with an average initial weight of 9 

± 2 kg were randomly allocated to three dietary treatments in a completely randomized design that 

consisted 30% P. reticulatum pods designated as T1 (control), T2 (soaked) and T3 (roasted), formulated 

to provide 12% crude protein. The parameters evaluated were; rumen pH, temperature and total volatile 

fatty acids. The data generated were analyzed and difference among the means were separated using least 

significant difference. The results revealed that significant differences (P<0.05) in pH values existed, with 

T3 having the highest pH (6.60) value compared to T1 (5.72) and T2 (5.46) values. Total volatile fatty 

acids were not significantly (P>0.05) different among the treatments, though T3 recorded the highest 

numerical value (23.00), followed by T1 (19.00) and T2 (18.33). Rumen temperature differed 

significantly (P<0.05) with T1 recording the highest temperature (17.00°C), followed by T3 (16.67°C) 

and T2 (15.00°C). The study concluded that roasting P. reticulatum pods maintained higher rumen pH 

within the optimal range for cellulolytic activity, while soaking better preserved crude protein but resulted 

in lower pH values. These findings suggest that roasting as a processing method of P. reticulatum pods 

can be strategically employed to meet specific nutritional objectives in small ruminant feeding systems. 
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Description of Problem 

Feed scarcity especially during dry season and 

high costs accounts for up to 70% of production 

costs in animal farming, making it the most 

significant challenge [1]. This high cost is a 

barrier for smallholder farmers who may lack 

access to affordable, high-quality feed resources, 

especially in regions where livestock rearing is a 

primary source of income [2]. The role of 

livestock extends beyond food production; 

livestock farming generates employment 

opportunities and contributes to social stability, 

particularly in rural communities where 

alternative income sources may be limited [3]. 

In developing countries, livestock function as a 

“living bank” for households, providing a buffer 

against economic shocks and contributing to 

poverty reduction [4].  However, the 

productivity of livestock is often hindered by 

issues such as identifying alternative, locally 

available feed resources is critical for improving 

livestock productivity and the sustainability of 

livestock farming. P. reticulatum, a leguminous 

shrub common in West Africa, has attracted 

interest as an alternative feed resource due to its 

high protein content and widespread availability 

[5]. The pods are rich in crude protein and the 

contents can support the dietary requirements of 

ruminants, particularly during dry seasons when 

other forage sources are scarce [6] and fiber, 

essential for rumen function and nutrient 

absorption in ruminants.   In low-input farming 

systems, Red Sokoto bucks are efficient in 

converting low-quality feed resources into 

valuable protein, making them an ideal breed for 

regions with scarce feed resources [7]. Their 

ability to thrive on alternative feed sources 

allows for greater flexibility in managing feed 

costs and helps ensure a stable source of protein 

and income for farmers in resource-constrained 

areas [8]. As a locally adapted breed, Red 

Sokoto bucks also contribute to preserving 

genetic diversity and promoting sustainable 

livestock production systems [9].   
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Materials and Method 

Study Area 

The experiment was conducted at Professor 

Lawal Abdu Saulawa Teaching and Research 

Farm, Federal University Dutsinma, Katsina 

State.  The Farm, according to field survey [10] 

was reported as 6.46 hectares (64,616M2), on 

Latitude: 12o25’39.3” N, Longitude: 7o27’63.6” 

E and Altitude: 505m.  

Sources of Experimental Animals and their 

Management 

Twelve growing Red Sokoto bucks with an 

average initial weight of 9 ± 2 kg were procured 

for the study.  Four Red Sokoto bucks were 

randomly allocated to three diets, in individual 

cubicles of 2 by 2 metres, housed in the same 

pen with slanted concreted floors, under a 

common roof.  The house had enough light for 

visibility, well-ventilated and was sanitized 

periodically. Before arrival of the bucks, the 

cubicles were cleaned and disinfected with 

Diskol-ES (Tiscol) at the rate of 10mls/4litres of 

water.   Also 10% formalin was used as a 

fumigant.  On their arrival, the bucks were 

quarantined and made to adapt for three weeks 

during which their bodies were administered 

prophylactic treatments to get rid of both 

internal and external parasites.  Groundnut 

haulms and maize offal were offered to the 

bucks during the quarantine and adaptation 

period of three weeks before commencement of 

the experiment. 

Camel’s foot pods processing  

1. Soaking: The pods were poured inside 

buckets containing water which stayed for 

twenty-four hours, the water was drained using 

baskets and bowls.  The pods were air-dried and 

crushed to sizes ranging from 1 - 2 cm [11].   

2. Roasting: The pods were placed inside a half-

drum containing sieved sand to remove organic 

matter prior to roasting.  The half-drum was 

placed under fire, at temperatures that fluctuated 

between 105 and 110oC.  The mixture was 

turned for three minutes at short intervals of two 

minutes.  Temperature was checked at intervals 

of five minutes.  After roasting, the sand was 

then sifted using a sieve [11].   

Experimental Diets and Animal Feeding 
Three (3) diets were formulated containing 12% 

crude protein with thirty (30%) raw, soaked and 

roasted P. reticulatum pod meals.   The diets 

were designated as T1, T2, and T3. Other 

ingredients are; groundnut cake, maize offal, 

rice offal, bone-meal and common salt as 

presented in Table 1.  Diet 1, is a control.  Each 

buck was offered its respective diets twice a day 

i.e. every morning (8:30 to 9:30 am) and 

afternoon (2:30 to 3:30 pm) ad libitum.  Fresh 

drinking water was provided in plastic bowls.  

The total daily allocation of the diets was 

adjusted on the basis of the previous day’s 

intake.  The experiment lasted for 90 days, after 

two weeks of adaptation and adjustment to the 

experimental diets. 

Data Collection 

Rumen Liquor Collection and Analysis 

At the last week of the experiment, using a 

suction tube inserted from the mouth into the 

rumen, 50mls of rumen liquor was withdrawn 

from three bucks of each the three treatments, 

they were made to fast overnight to enable 

rumen liquor collection before feeding (0 hours) 

in the morning and at four hours after feeding 

[12] as described by [13].  These were placed in 

a calibrated gas tight plastic syringe fitted with a 

piston for storage and transportation [14].  The 

samples were labelled and kept in plastic sample 

bottles for each animal, to be transported to 

Microbiology Laboratory.  The pH of the rumen 

liquor collected was immediately recorded using 

an AGB – 75 laboratory pH – meter.  The rumen 

fluids were later analyzed for total volatile fatty 

acids, (TVFA) and rumen liquor pH and 

temperature uing pH meter and digital 

thermometer according to [15]. 

Results and Discussions 
Significant variations (P<0.05) were observed in 

rumen pH values across the treatments. They 

ranged from 5.46 to 6.60, which fell within the 

optimal range (6.7 – 7.0) for rumen microbial 

activity as described by Van Soest (2018).  The 

observed fluctuations in pH aligned with 

patterns reported by [17] who documented pH 

value ranges of 5.10–6.95.  Diet T3 (roasted) 

maintained relatively higher pH values (6.60) 

compared to T1 (control/raw, 5.72) and T2 

(soaked, 5.46), which is in agreement with 

findings of Patra [18] which indicated that 

certain feed compositions can help maintain pH 

levels conducive for efficient fermentation. The 
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lower pH values observed in T1 and T2 

corresponded with observations made by [19] 

who reported that ruminal pH values of 

Rahmany male lambs fed rations containing 

corn stover silage decreased from 6.90 at 0 hour 

to 6.53 after feeding. Similarly, [20] documented 

a decline in ruminal pH from 6.97 to 6.67 after 

feeding.  The pH variations observed across 

different diets may be attributed to differences in 

fermentable carbohydrate profiles, as suggested 

by [21] who reported that processing methods 

can alter dietary buffer capacity, thereby 

influencing rumen pH stability. This is 

particularly evident in T3 (roasted diet) where 

heat treatment might have reduced the 

fermentability of carbohydrates, resulting in less 

acid production and consequently higher pH.  

Additionally, [22] noted that high moisture feeds 

such as silages can reduce the amount of saliva 

produced per kg DM by half, which tends to 

lower rumen pH.  TVFA concentrations were 

similar (P>0.05) among the treatments. The 

values ranged from 18.33 to 23.00, which 

differed from those reported by [23] (73.85–

85.3%) and [24] (86.2–91.9%).  However, our 

results were higher than the values of 8.08% 

before feeding and 10.12% after feeding 

reported by [20], as well as the ranges of 6.07–

7.34% before feeding and 8.91–10.25% after 

feeding documented by [25], and comparable to 

the 20.50–10.00% reported by [26].  Diet T3 

exhibited the highest TVFA concentration 

(23.00), followed by T1 (19.00) and T2 (18.33), 

which may be attributed to greater availability of 

fermentable materials, supporting findings by 

[27] who suggested that roasting can increase 

digestibility, thereby promoting higher VFA 

production. The inverse relationship between pH 

and TVFA observed in the treatments aligns 

with statements by [28] regarding the correlation 

between these parameters, as T3 had the highest 

pH (6.60) but also showed the highest TVFA, 

suggesting complex fermentation dynamics.  

The non-significant differences in TVFA levels 

among treatments suggest that processing 

methods of Piliostigma reticulatum pods did not 

drastically alter overall fermentation efficiency 

but may influence specific VFA proportions. 

This observation aligns with findings by [18] 

who reported TVFA values of 9.18, 9.93, and 

9.52% before feeding and 9.96, 10.61, and 

11.59% after feeding across different dietary 

treatments.  

 

Table 1: Gross Ingredients Composition of Diets fed Red Sokoto bucks 
 

Ingredients of (% DM) 

Treatments 

T1 (Raw pods (Control) T2 (Water soaked pods) T3 (Roasted pods) 

P. reticulatum 30.00 30.00 30.00 

Groundnut cake 2.00 2.00 2.00 

Maize offal 25.00 25.00 25.00 

Rice offal 40.00 40.00 40.00 

Bonemeal 2.50 2.50 2.50 

Common salt 0.50 0.50 0.50 

Total 100.00 100.00 100.00 

 

Table 2 Chemical Composition of the Experimental Diets 
Parameters (kg)  Diets  

T1 (Control/Raw) T2 (Soaked)                              T3 (Roasted) 

Dry Matter  87.01                    87.33                    90.30 

Neutral Detergent Fibre  69.73                   68.98             70.40 

Acid Detergent Fibre  31.00          30.53             36.49 

Crude Protein  12.15          13.47              10.30 

Hemicelluloses 

Crude fibre 

Ash 

38.73 

29.53 

  9.84 

         38.45 

         29.35 

           9.09 

            33.91 

                   31.59 

           13.12     
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Table 3 Rumen Metabolites of Red Sokoto Bucks Fed with Different Processed forms of P. 

reticulatum Pods  
Parameters  T1 (Control/Raw) T2 (Soaked) T3 (Roasted) SEM LS  

Temperature 

pH 

Total vol. fatty acid 

 17.00a 

5.72b 

19.00 

15.00c 

5.46b 

18.33 

16.67b 

6.60a 

23.00 

0.1361 

0.2500  

2.6700   

* 

* 

NS 

 

 

Rumen temperature varied significantly 

(p<0.05) among the treatments with values 

ranging from 15.00°C to 17.00°C. Diet T1 

recorded the highest temperature (17.00°C), 

followed by T3 (16.67°C), while T2 (15.00°C) 

had the lowest. These variations may be 

attributed to differences in metabolic heat 

production during microbial fermentation, as 

suggested by [29]. The higher temperature in T1 

may indicate more active fermentation processes 

occurring with the untreated pods, while the 

reduced temperature in T2 could be related to 

changes in substrate availability after soaking. 

Similar trends have been reported in studies 

evaluating leguminous pods as ruminant feed 

[30]. The temperature trends observed may 

influence microbial activity and consequently 

affect fermentation efficiency and nutrient 

utilization. 

Conclusion and Application 

Roasting the pods notably increased fiber 

components while maintaining a rumen pH 

within the optimal range for cellulolytic 

bacterial activity. This pH range, falling between 

6.0 and 7.0, supports efficient fiber digestion 

and microbial metabolism. Roasting may be 

suggested as a better processing method for P. 

reticulatum pods in formulating feeds for 

ruminants in that it increases pH and produces 

more volatile fatty acids.  
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