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1. Introduction 

Supply of adequate quantity and quality of feed for livestock is a major challenge throughout the world (Koech et 
al2011, Nefzaoui et al 2013) This constraint of feed supply has led to low livestock productivity in most developing 
countries, including Kenya. However, Prosopisjuliflora has been reported to supply a cheaper feed supplement for livestock 
in the arid and semi-arid lands of Kenya as compared to the commercial concentrates (Koechet al2011). Prosopisjuliflora 
has potential to provide emergency forage feeds for livestock in pastoral communities in dry lands if knowledge on its 
utilization is expanded (Tewariet al2009). For instance, feeding trials in India on livestock using rations containing up to 
45% of P. juliflora yielded 1.5% of cattle body weight with acceptable live weight gains. Collection of Prosopis speciespods 
is an important source of income, with earnings of up to US$ 50 per day with collection of about 150 kg per person per day 
(Tewariet al2009). 

On the other hand, both spiny and spineless Cactus (Opuntiaficusindica) generates a high biomass of green forage-
ranging from 30-250 tons/ha in semi-arid areas that can sustain livestock through the driest of seasons (Nefzaoui and 
Mourid2009). Previous research findings by Nefzaoui et al (2013) indicated that Cactus species has the potential to 
significantly reduce the need for other high-energy feeds such as barley grains and maize. Unlike these conventional crops, 
excessive consumption of Cactus species will not cause acidosis in ruminants as a result of high levels of mucilage, which 
enhance salivation and avoid serious decreases in pH (Nefzaouiet al2013, Dubeux2016). Dried Cactus cladodes have been 
reported to partially replace maize germ in a feeding trials for weaner lambs (Ben Salem and Louhaichi2014). According to 
Ben Salem et al (2004), the consumption of Cactus (Opuntiaficusindica) cladodes increases the amount of omega 3 (CLA) in 
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Abstract:  

The purpose of this study was to determine plausible pathways to combat feed scarcity and quality in dry lands using 

locally available and under-utilized feed resources. Red Maasaiweaner lambs were blocked on the basis of body weight 

and physiological condition. The treatment diets included pure rations of Cenchrusciliaris hay (control) and 

proportionally determined combinations of P. juliflorapod meal, spineless (O. ficusindica) Cactus leaf meal and C. 

ciliaris hay. Analysis of variance (ANOVA) methods were used to isolate significant treatment effects on Cactus (O. 

ficusindica) and P. juliflora based feed rations. Coefficient of correlation was computed to assess whether there was 

relationship between the independent and dependent variables in the test rations. Sheep that received T4 rations 

recorded the highest in vivo and in vitro nutrient digestibility (78 and 63% respectively). Faecal output was positively 

correlated to DM intake (r2=0.88, p<0.001), in vivo (r2=0.87, p<0.001) and in vitro feed degradability (r2=0.87, 

p<0.001). Faecal Nitrogen was negatively correlated (r2= -0.64, p<0.001) to these values. The high dry matter intake, 

in vitro and in vivo DM digestibility of Cactus (O. ficusindica) cladodes and P. juliflorabased supplementary rations 

authenticate their value as under-utilized drought-tolerant supplementary forages for livestock in the truncated 

landscapes of Kenya. Awareness creation and/or promotional campaigns of Cactus species and Prosopisjuliflora-

based home-made rations (TMRs) formulation such as on-farm demonstrations, capacity building, value addition and 

conservation of these invasive tree species as supplementary feed for livestock during severe drought periods is 

recommended in this current study. 
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lambs and kids’ meat, a factor of high importance and meets the ultimate goal of human health concern. On the other hand, 
lambs fed on straw supplemented with spineless Cactus (Opuntiaficusindica) and saltbush (Atriplexnumularia) grew at a 
rate of 80 g per day, comparable to conventional feed resources such Lucerne hay (FAO-ICARDA2017, FAO-ICARDA-
ISHS2017).  

The current study was aimed at conducting a demand-driven research to authenticate the importance of the two 
invasive tree species Cactus (Opuntiaficusindica) and P. juliflora), and generate a data that can be used to inform the local 
communities and the policy about the usefulness of these trees currently regarded as noxious weeds in Kenya. The 
generated data will advocate for conservation and controlling the invasiveness of these tree species by management and 
utilization, and not by destructive eradication. This will in turn improve the livelihoods, food and nutrition security for 
marginalized people living in Kenya’s rangelands. 
 

2. Materials and Methods 

 

2.1. Location of the Study 

In vitro dry matter (DM) digestibility was carried out at the University of Nairobi, Animal Production laboratory. In 

vivo nutrient digestibility was done at Kenya Agricultural and Livestock Research Organization (KALRO), Perkerra 
Research Station.  
 
2.2. Research Design and Treatments 

 A randomized block design (RBD) was used in this study. The experimental animals (Red Maasaiweaner lambs) 
(at 4 months old) with an average initial live weight of 13.3 kg (± 2.4) were blocked based on their initial body weight into 
four blocks of four animals. The four treatment diets were randomly assigned to each animal in a block of four animals per 
treatment. The animals were placed in individual pens and equipped with watering and feeding troughs. Feed, which was 
offered at 0800 and 1600 daily, was weighed and sampled daily during the collection period and samples bulked over the 
12 weeks period. A total of 288 samples were collected (3 samples bulked per week per animal x 6 weeks trial x 16 
experimental animals), from which 103 composite sub-samples were obtained for laboratory analysis.  

 The treatment diets included pure rations of Cenchrusciliaris hay (used as control) and proportionally determined 
combinations of Prosopisjuliflorapod meal, P. julifloraleafmeal, spineless (Opuntiaficusindica) Cactus leaf meal and 
Cenchrusciliaris hay. Four test diets were formulated. Each animal block received one of the following four types of test 
diets proportions; (A) 100% Cenchrusciliaris grass hay as basal diet (without supplementation as control, (B) 80% C. 

ciliaris hay + 20% wilted Cactus (Opuntiaficusindica) fodder (C) 50% C. ciliaris hay + 20% Cactus (Opuntiaficusindica) + 
30% P. julifloraleaf meal (D) 50% C. ciliaris hay + 20% Cactus (O. ficusindica) fodder + 30% P. juliflorapods meal.  
 Ratio combinations of the test diets were based on the principle of 1:3 protein to energy ratio of inclusion level 
according to Leng (2005) as follows;(A) 1:0:0 (Grass forage (as control) (100%); (B) 4:1 (Grass hay: Cactus 
(Opuntiaficusindica)) (80%, 20% respectively); (C) 5:2:3 (Grass hay: Cactus (Opuntiaficusindica): P. julifloraleaf meal (50%, 
20%, 30% respectively); (D) 5:2:3 (Grass hay: Cactus (Opuntiaficusindica): P. juliflorapods meal (50%, 20%, 30% 
respectively).Feeds were offered in individual troughs, while mineral lick and water were provided separately ad libitum. 
 
2.3. Data Collection on Feed Intake  

Intake of the test diets (above) was determined on daily basis. In each morning, before a fresh test feed was offered, 
feed troughs were cleaned out and refusals weighed and recorded. The refusals were then thoroughly mixed and a sub-
sample taken for chemical analysis and the rest discarded. The amount of test feed consumed was then determined as the 
difference between the amount offered and the refuse. To calculate daily feed intake, amounts of the test feeds and the 
control offered to and refused by each individual animal were recorded daily. Samples of feed offered and refused were 
collected three times per week for DM determination (dried at 105ºC for 48 h). Sub-samples of feed offered were dried at 
60°C, ground to pass through a 1-mm sieve and stored for laboratory analysis.  
 

2.3.1. In Vitro Dry Matter Digestibility 
In-vitro digestibility was determined according to Jouany and Thivend (1986). Four test diets were incubated 

separately. The test diets were; (A) 100% Cenchrusciliaris grass hay as basal diet (as control without supplementation), (B) 
80% C. ciliaris hay + 20% wilted Cactus (Opuntiaficusindica) fodder, (C) 50% C. ciliaris hay + 20% Cactus 

(Opuntiaficusindica) + 30% P. julifloraleaf meal, (D) 50% C. ciliaris hay + 20% Cactus (Opuntiaficusindica) + 30% P. 

juliflorapods meal.  
A sample of each substrate (13g DM) was incubated in duplicate in a one litre flask containing 100 ml of rumen 

liquor, 100 ml of solid rumen content, 300 ml of artificial saliva and 187 mg of soluble nitrogen provided as ammonium 
sulphate solution, and shaken in a water bath at 39oC for 96 hours. Rumen fluid was collected before the morning feeding 
from one rumen cannulated Oran steer, receiving chopped C. ciliaris grass hay ad libitum as basal diet and supplemented 
with Lucerne hay. Liquid samples of 9 ml were taken from the flasks at the beginning of incubation (t0) and then after 96 
hours according to the procedures described by Jouany and Thived (1986). Duplicate blank, i.e., rumen fluid without 
sample was included in each flask to correct for possible effect of rumen fluid on fermentation process. Dry matter residue 
was determined after 96 hours of digestion. 
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2.3.2. In Vivo Neutral Detergent Fibre (NDF) Digestibility 
 Sixteen Red Maasaiweaner lambs (at 4 months old) with an average initial live weight of 13 kg (± 2.6) were used 

in the study comprising feed intake, fecal nitrogen and in vivodigestibility studies. The sheep were drenched against 
internal parasites before the beginning of the experiment, and housed in individual pens during the 42 days long trial. The 
animals were allowed 14 days adaptation period, followed by total faecal collection for 7 days. The amounts of feed offered 
and refused were recorded daily and samples bulked separately for each animal for the entire collection period.  

 Samples of feed offered, feed refused, and faeces were collected daily from each animal, and frozen pending 
laboratory analysis. Dry matter (DM) content of all three kinds of samples (feed offered, feed refused, and faeces) was 
estimated after drying the samples at 105°C for 24 h. At the end of the entire collection period, feed refusals and pooled 
animal faecal samples and representative samples were taken for laboratory analysis. Feed offered and refused and faecal 
samples were dried in a forced-air oven (60°C for 48 h) and ground to pass through a 1-mm sieve and stored pending 
chemical analysis. At the end of the feeding trial, the animals were transferred to metabolism cages for nutrient balance 
trials for further 14 days. 
 

2.4. Statistical Analysis of Feed Intake, in Vivo and in Vitro Digestibility Data  

 Data were subjected to Analysis of Variance (ANOVA) using the General Linear Model (GLM) procedure of SAS 
(SAS 2002). Differences among treatment means were tested using least significance difference (LSD) test. Coefficient of 
correlation was computed to assess whether there was any relationship between the experimental diets and DMI, in vivo 
NDFD, faecal nitrogen, faecal output and IVDMD. 
The model for data analysis was:  
Yijk = µ + ti + eijk,  
Where;  
Yijk=Response variables (DMI, in vivo NDFD, faecal nitrogen, faecal output and IVDMD),  
µ = Overall mean,  
ti=Treatment effect (T1, T2, T3, T4,) 

eijk=Random error. 
 

3. Results and Discussion 

Results from this study showed that the two studied Cactus species (spiny and spineless) were not (P>0.05) different 
in their nutritional composition. Thus, the latter was selected for this feeding trial due to its ease of handling (spineless). 
The nutrient composition of the proportionally compounded experimental diets with spineless Cactus 
(Opuntiaficusindica), P. juliflora and C. ciliaris hay is presented in Table 1. The chemical composition of the experimental 
diets varied among the four formulated experimental diets.  
 The control diet (T1 (Cenchurusciliaris hay) had higher dry matter (DM) content (87%) than in the other test diets, 
while the lowest value of DM (70%) was recorded in T4 (P. juliflorapods-based rations). Among the test diets, the ash 
content (10%) in T4 (Prosopisjuliflora pods-based rations) was the lowest, and the highest (14%) was in the control diets 
(C. ciliarishay (T1). Crude protein (CP) content varied from 6% in the control diet (T1) to 18.8% in T4 (P. juliflora pods-
based rations). The control diets (C. ciliarishay (T1) recorded the highest neutral detergent fibre (NDF) content (76%), 
whereas the lowest (66%) was observed in T4. (P. juliflora pods-based rations (Table 1). 
 

3.1. In Vivo and in Vitro Nutrient Degradability Coefficients 

 The treatment effect (type of ration) had (p<0.001) effect on dry matter (DM) intake of the Red Maasaiweaner 
lambs (Table 2). The lambs that received P. juliflorapods-based ration (T4) consumed higher amounts of feed DM (863 
g/d) as compared to those fed other rations (T3 (P. juliflora leaf meal-based ration), T2 (spineless Cactus-based rations) 
and the control diets (T1 (un-supplemented C. liliaris hay) (Table 2). The highest faecal output (498 g/d) was observed in 
the lambs fed P. juliflorapods-based ration (T4). Sheep that received T4 rations had also the highest in vivo and in vitro 
nutrient digestibility (78 and 63% respectively).  

 Faecal output was positively correlated to DM intake (r2=0.88, p<0.001), in vivo (r2=0.87, P<0.001) and in vitro 
feed degradability (r2=0.87, p<0.001). However, faecal Nitrogen was negatively correlated (r2= -0.64, p<0.001) to these 
values. Prosopisjuliflorapods-based diets had (P<0.001) lower faecal Nitrogen excretion (0.88 g/d) as compared to other 
test diets. Highest faecal Nitrogen excretion (1.98 g/d) was recorded in the control (T1 (C. ciliaris hay) and P. juliflora leaf 
meal-based diets (T3 (1.58 g/d). Treatments T3 (Prosopisjuliflora leaf meal-based rations) and T2 (spineless 
Opuntiaficusindicabased rations) were not (P>0.05) different with respect to Nitrogen excretion (Table 2).  

 Results indicated that the in vivo digestibility of neutral detergent fibre (NDF) increased (78%) (p<0.001) in 
Prosopisjuliflorapods-based diets (T4) as compared to other test diets (Table 2). However P. julifloraleaf meal-based 
rations (T3) had acceptable degradability levels of above 50%. The control diet (T1 (C. liliaris hay) reported lowest 
degradability coefficients of below 50%. The results of in vitro dry matter (DM) degradability characteristics of feeds used 
in the study are presented in (Table 2).  

 The in vitro degradability of experimental diets varied (p<0.05) among the treatments diets from 42% (C.ciliaris 
hay (T1) to 63% for P. juliflorapods-based rations (T4) which were degraded faster than the rest of the test diets. The study 
revealed that spineless Cactus (Opuntia ficus indica)-based diets (T2) had (p<0.001) higher degradability (51%) than P. 

juliflora-based leaf meal (46% T3), a factor that was not expected (Table 2). Prosopis juliflora leaf meal-based diet, being 
leguminouswas expected to degrade faster than the Cactus (Opuntia ficus indica)-based rations.  
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 The highest dry matter (DM) content (87%) was observed in the control diets (T1 (C. ciliaris), while the lowest 
value (70%) was recorded in T4 (P. juliflora pods-based rations). These findings on the nutrient composition of the test 
diets were slightly lower than those reported by Bell et al (2016) who recorded DM content of up to 92% in diets with 
potential for reducing enteric methane production in ruminants. On the other hand, ash content varied among the 
treatment diets, with and without a protein source. Ash content is an indicator of mineral content in forages (Van Soest 
and Robertson1985). However, according to Ben Salem et al (2010), Ben Salem and Louhaichi (2014), high ash content of 
forages is also an indicator of relatively low energy in forages. The variation in ash content among treatments in this study 
could also be attributed to growth stages of the basal forages at harvesting (Karimi and Ungar1986). The C. ciliaris hay was 
advanced in maturity, while the spineless Cactus (Opuntiaficusindica) and P. juliflora were freshly harvested.  

 The crude protein (CP) of P. juliflora-based feed rations was within the range of 13 and 19%, comparable to the 
commercial concentrate feeds available in the market (Kyuma2013). The relatively high CP values in T3 (P. juliflora leaf 
meal-based ration) and T4 (P. juliflora pods-based ration) appeared satisfactory for animal production. This is because 
these CP values exceeded the minimum protein level of 7-8% required for rumen microbial cell synthesis for maintenance 
(Salem and Louhaichi2014) and 12% for milk production and growth (Kholifet al2016). This implied that these feeds can 
effectively be used as supplements for livestock in the rangelands as an adaptation strategy to climate change vulnerability 
with respect to deterioration of feed quality. However, the CP content of the control diet (T1 (C. ciliaris hay) was lower than 
the minimum levels of 7-8% required for optimum rumen function for maintenance in ruminant animals. According to 
Mostafa et al (2016), forage feeds with a CP content lower than 7% require a supplementation of nitrogen to improve their 
intake and digestion by the ruminants.  

 Cenchurusciliaris hay had the highest recorded levels of Neutral detergent fibre (NDF). Neutral detergent fibre 
(NDF) consists of mainly structural components (Cellulose, hemi-cellulose and lignin) which increases as the plant 
matures (Preston1986, Bell et al2016). These findings are also supported by Ben Salem and Louhaichi (2014) who 
reported significant increase in cellulose and hemi-cellulose in forages at different harvesting intervals. The NDF content 
of all the experimental diets were above the critical value of 60%. According to Jafari et al (2015) and Kholif et al (2016), 
an NDF content in forage feeds above the critical level of 60%decreases voluntary feed intake, feed conversion efficiency 
and longer retention time of feeds in the gastro-intestinal truck in livestock.  

 Prosopisjuliflorapods-based rations (T4) had the highest dry matter intake. According to Kyuma (2013), the P. 

juliflorapodstogether with seeds have high CP contents ranging from 25 to 35%. Therefore, the observed higher DM 
intake in animals in T4 was mainly due to the high CP content in this treatment, which could be associated with high 
digestibility of P. juliflorapods ration. Leng (2005) documented that rumen microorganisms require CP for their own cell 
synthesis. In this way, they multiply in number and are capable of attacking the fibrous feeds in the rumen, thereby 
increasing the degradability of these basal feeds. The current study implies that feed intake is not optimum when animals 
are fed on a basal diet such as sole hay without supplementation, and this may also limit animal production. 

 Generally, protein supplementation (p<0.05) increased faecal output. The higher faecal output of animals in T4 (P. 

juliflora pods-based ration) could be explained by the high CP content of these feeds (188 g kg -1DM, as compared to 63 g 
kg -1DM in the control diet. These findings are similar to previous studies (Bengaly1996, Tolera and Sundstol2000a) who 
found improvement in feed intake due to protein supplementation to animals given maize stovers as basal diet. Efficient 
feed digestibility improves rate of feed passage in the gastro-intestinal tract, thereby creating room for more rumen filling 
via intake, and subsequent faecal output (Ben Salem and Louhaichi2014). 
Reports from this study showed that P. juliflora pods-based rations resulted in a decrease in faecal nitrogen output. 
 However, these were unexpected results, where the diets with more protein supplementation is expected to 
produce more faecal nitrogen. The higher levels of feed intake of this test diet (T4) can be contributed to the reported 
(p<0.001) decrease in faecal nitrogen in this study. Additionally, the efficiency of nutrient utilization (nitrogen budget) is 
enhanced by optimum feed supplementation (upto 18% CP) with a more balanced diet, thus supplying the ruminal 
microorganisms with nutrient for their own cell synthesis (Leng2005). In this way there is no wastage of excess nitrogen 
to the environments, as all will be utilized by rumen microbes for production of microbial protein. The formulated test diet 
(T4) had acceptable optimum CP levels of 18%, implying that there was no nutrient (nitrogen) wastage in dung, thus the 
reduction in the faecal nitrogen in this test ration (T4).  

These findings can also best be explained by the fact that T4 diet induced high DM intake concomitant with high 
nutrient digestibility as well as nitrogen retention, and therefore more nutrients were available for tissue deposition. This 
implies that diet T4 provided well balanced nutrition and resulted in absorption of ingested nutrients efficiently. These 
findings are supported by reports by FAO-ICARDA (2017) and FAO-ICARDA-ISHS (2017) which showed that lambs fed on 
straw supplemented by Cactus (Opuntiaficusindica) and saltbush (Atriplexnumularia) grew at a rate of 80 g per day, with a 
higher nitrogen balance as comparable to conventional feed resources such Rhodes grass hay without supplementation. In 
contrast, Tolera and Sundstol (2000b) found a negative nitrogen balance when maize stovers were fed without 
supplementation. In the current study, protein supplementation reduced nitrogen excretion in the dung. 

A recommended maximum NDF requirement is 50-60% (Ben Salem et al2010, Ben Salem and Louhaichi2014). The 
current study showed that supplementation of the basal diet of C. ciliariswith Cactus-P. juliflorapods-based rations 
(p<0.001) increased the NDF digestibility in vivo. This is in agreement with previous studies by Smith et al (1989) who 
found out that legumes have the highest nitrogen content, and gave the highest intake of maize stovers. This increase in 
NDF digestibility is best explained by the fact that nitrogen and energy supply to the rumen improves the microbial 
population such as fibrolitic bacteria and their associated enzymes, which degrade fibre fractions in the rumen 
(Leng2005). The high energy levels in the Cactus (Opuntiaficusindica) and in the P. juliflorapods (outer layer) may be 
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linked to this increase in NDF digestibility in vivo. This is because microbial cells use both energy and nitrogen to synthesis 
their cells, without which would compromise on feed intake and digestibility.  

 Unexpectedly, the study revealed (p<0.001) higher in vitro DM digestibility in the spineless Cactus 
(Opuntiaficusindica)-based rations (T2) than in T3 (P. julifloraleaf meal-based ration). This finding can be associated with 
condensed tannins in P. julifloraleaves (Kyuma2013). Tannins found in most browses form complexes with plant proteins 
which decrease their rate of degradation in the rumen. Research findings by Kaitho (1998) indicated that condensed 
tannins binds the proteins from digestion in the rumen and the small intestines, thus making it unavailable for absorption. 
However, sun drying of tanniferous foliage from the browse plants has been reported to reduce the levels of tannins in 
these feeds (King’oriet al2011, Koech et al2011, Jafari et al2015).  

 Findings on relatively low NDF digestibility in Prosopisleaf meal concur to the low in vitro DMD reported in the 
current study and that of A. nilotica reported by Rubanza et al (2003). This low in vivo and in vitro DM digestibility in 
Prosopis leaf meals is associated with the high levels of tannin and their interaction effects on feed digestibility (Rubanzaet 
al2003). The control diet (T1) had the lowest NDF digestibility (20%) which is far below the recommended 50% 
(Leng2005). In addition to the low CP in the control diet, the reported low NDF digestibility is supported by the low 
nutritive potential of most low-quality roughages such as hays, as in C. ciliaris observed in this study. The low digestibility 
of the control diet (T1) could also be explained by its high proportion of fibre content in this test ration (Table 2).  

 Fibre fraction defines extent and rate of feed digestibility (Fonseca et al1998). Dry matter digestibility (DMD) is 
the portion of the dry matter in a feed that is digested by animals at a specified level of feed intake. This study showed a 
significant effect of energy (from spineless cactus (Opuntia ficus indica) and protein (P. juliflora) supplementation on DM 
digestibilty. Feed quality determines the relationship between digestibility and intake. Feed digestibility and intake are 
inversely related in high quality feeds (Hicks et al1990), and directly related in low quality roughages. Therefore the intake 
of the low quality roughage in the control diet (T1) was mainly limited by its low digestibility. However, it was observed in 
the current study that the control diets contained higher levels of ash content as compared to the treatment diets. Ash 
content in feeds is an indicator of the available minerals in that feed.  

 According to Ben Salem and Louhaichi (2014), the high levels of soluble salts in the plants mean that there is a low 
digestible organic matter in the dry matter so that animals still need to consume high levels of DM to meet their energy 
requirement (Masters et al2006, Norman et al2009). Research findings by Arieli et al (1989) showed that high levels of 
salt can limit feed intake so animals may not be able to eat enough energy to maintain weight. Further, high salt incurs a 
metabolic energy cost to process and can lower the efficiency of digestible energy (DE) to metabolizable energy (ME) by 
up to 10% (Arieli et al1989, Masters et al2006).  
 

4. Conclusions 

 With the observed acceptable DM intake, nitrogen retention and nutrient digestibility (in vivo and in vitro) 
achieved with supplementing C. ciliaris with Cactus (Opuntiaficusindica) and P. juliflora-based rations, high productivity of 
ruminant livestock in rangelands can be achieved at least cost. Therefore, management of these invasive tree species by 
utilization as livestock feed should be promoted but not total eradication of the plants (as requested by the local 
communities), which would also have adverse effects on the environment.  
 

5. Recommendation 

 Promotional and awareness creation campaigns of Cactus species and P. juliflora-based home-made rations 
(TMRs) formulations through on-farm demonstrations, capacity building, value addition and conservation of these 
invasive tree species as supplementary feeds for livestock during severe drought periods is recommended in this current 
study.  
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Treatments DM CP NDF Ash 

TRT 1 (C 100) (control) 87.3 6.3 75.6 13.9 

TRT 2 (C80, CT20) 80 8.2 73.8 13.3 

TRT 3 (C50, CT20, PL 30) 72 12.5 70.4 13 

TRT 4 (C50, CT20, 30 PP) 70 18.8 66.3 9.6 

Abbreviations: C: Cenchurusciliarishay, CT: Spineless Cactus, PL: Prosopisjuliflora 

leaf meal, PP: Prosopisjuliflora pods meal DM: Dry matter, CP: Crude protein, NDF: 

Neutral detergent fibre 

T1: C. ciliaris (100% (control), T2: C. ciliaris (80%) + Spineless cactus (20%), 

T3: (C. ciliaris (50%) +Spineless cactus (20%) +P. juliflora leaf meal (30%), 

T4: (C. ciliaris (50%) +Spineless cactus (20%) +P. juliflora pods meal (30%) 

Table 1: Chemical Composition of Experimental Diets (% DM) 
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 Treatments    

Variable T1 T2 T3 T4 SEM LSD p-value(0.05) 

DMI (g/d) 402c 553b 684b 863a 42.5 135.8 0.001*** 

In vivo NDFD (%) 20.0d 47.0c 63.0b 78a 2.49 7.98 0.001*** 

Faecal-N (g/d) 1.98a 1.22bc 1.58ab 0.88c 0.13 0.43 0.001*** 

Faecal output 
(g/d) 

163c 266b 331b 498a 23.8 76 0.001*** 

IVDMD (%) 42d 51b 46c 63a 0.19 0.4 0.001*** 
abcMeans with different superscript letters along the same row differ significantly (p<0.05). 

Abbreviations:DMI: Dry matter intake, In vivo NDF-D: In vivo Neutral detergent fibre digestibility, 

Faecal-N: Faecal Nitrogen, IVDMD: In vitro dry matter digestibility, SEM: Standard error of means, 

Significance: ***p<0.001 

LSD; LSD; Least significant differences of mean (5% level) 

T1: C. ciliaris (100% (control), T2: C. ciliaris (80%) + Spineless cactus (20%), T3: (C. ciliaris (50%) 
+Spineless cactus (20%) +Prosopisjuliflora leaf meal (30%), T4: (C. ciliaris (50%) +Spineless cactus 

(20%) +Prosopisjuliflora pods meal (30%) 

Table 2: Effects of Spineless Cactus (Opuntiaficusindica)-Prosopisjuliflora -Based Rations on Dry  

Matter Intake and Nutrient Digestibility in Red Maasaiweaner Lambs 
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