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ABSTRACT

The haematological and serum mineral profile of Weg#frican dwarf sheep following
restricted feeding with Panicum maximum (PM), Cengema pubescens (CP) and their
combination (PM + CP) were evaluated in this studywenty ewes were randomly assigned to
four treatment diets T1, T2, T3 and T4 in a comm@it randomized design (CRD) experiment
of five animals per treatment. Sheep in T1 groupcedved the control diet (100% free range
forages) while T2, T3 and T4 received diets contag 100% PM, 100% CP and PM + CP
(50%:50%) respectively. Forage restriction to PMoae when compared with free range
feeding (control) produced a significantly (p<0.0%ligher mean RBC count, haemoglobin
concentration (HbC) and PCV. The total leucocyte uc, lymphocyte count, mean
corpuscular volume (MCV) and mean corpuscular haegiobin (MCH) were significantly
(P<0.05) decreased following forage restricton t8M (11.09 + 0.29x18ul, 5.95 +
0.39x16/ul, 31.42 + 0.94fl and 10.82 + 0.40pg respectiyelfhere was no significant
difference (p>0.05) in the mean neutrophil, basophmonocyte counts and mean corpuscular
haemoglobin concentration (MCHC) following forageestrictions. Forage restriction to PM
had a significant (p<0.05) decrease in mean seruaicaum (3.70 = 0.32 mg/dl) compared to
CP (5.04 £ 0.46 g/dl) and PM+CP (5.09 = 0.55 mg/diich were not significantly (p>0.05)
difference from each other. Serum phosphorus leatdo significantly (p<0.05) decreased with
forage restriction to PM and CP compared to PM+CRdathe control which did not vary
significantly (p>0.05) from each other. It was thefore concluded from this study that forage
restrictions of WAD sheep to PM or CP alone maydik predispose them to anaemia but very
unlikely to concomitant deficiency of calcium or pisphorus.
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INTRODUCTION

The greatest challenge to ruminant production,iqdarly in the tropics, is the provision of adetpia
nutrition especially during the dry season [1]. tAis time, forages are relatively scarce and ofrpoo
guality especially with regards to protein and ggeand therefore cannot adequately provide for
maintenance let alone production. In order to rtfe@nutritional demands, farmers usually sourcd(@e
from various feed materials. However, under nateadition ruminants tend to limit themselves to
available feeds within their immediate vicinity.rBetimes they are restricted to a particular feesduece

or a combination of them in scarce quantity. Swedtricted feeding conditions predispose the animal
certain physiological changes which may or maysupport good performance and productivity.

Panicum maximum is a highly productive, palatable and well accemieass that can be fed to ruminants
alone or in combination with legumes. However as tbeen reported that the crude protein contetieof
principal grasses in the savanna zone of Nigelia$dow as 2% for most of the dry season, resglin
decreased voluntary intake and loss in weight imals [2,3]. Lascana and Estrada [4] showed that
voluntary intake in animals could be improved wiphotein deficiency and weight loss reversed
significantly through the feeding of legumes inaxsation with grasses. Consequently, under natural
conditions, the nutritional value dPanicum maximum is usually improved by its combination with
legumes such aSentrosema pubescens [4]. Centrosema pubescensis rich in protein which is usually the
most limiting nutrient in tropical animal diets [5]

Evaluation of the blood profile of animals may ga@me insight as to the potentials of dietary tmesits

to meet the metabolic needs of the animals sincerding to Churclet al. [5], dietary components have
measurable effects on blood constituents suchstbaificant changes in their values can be usettdao
inference on the nutritive value of feeds offeredthhe animals. This work was therefore aimed at
investigating the effect of forage restriction amematology and serum mineral profile of West Ainica
dwarf sheep.

MATERIALSAND METHODS

Twenty adult sheep (ewes) weighing between 10 dkd &nd of 7 to 8 months of age were used for this
study. They were housed in wooden metabolic cretdbe Veterinary Teaching and Research Farm,
University of Nigeria, Nsukka. The sheep were awatized for three weeks during which they were
vaccinated againgtestes des petits ruminants (PPR) using tissue culture PPR vaccine and dewsbrme
using albendazole. The ewes were randomly assigmedour treatment diets T1, T2, T3 and T4 in a
completely randomized design (CRD) experiment wé finimals per treatment: the forages used for the
study were Panicum maximum (PM) and Centrosemasugins (CP) sourced from ..... Sheep in the T1
group received the control diet (100% free rangades) while sheep in the T2, T3 and T4 groups
received diets containing 100% PM, 100% CP and P&P+50%:50%), respectively. After a three week
acclimatization period, the sheep were restricteddt libitum feeding with the treatment diets in each
group for ten weeks.

Blood samples (5 ml) were collected from each tneat group on the last day of the three weeks figedi
interval by jugular veinepuncture. One millilitrd blood dispensed into a sample bottle containing
ethylene diamine tetraacetic acid (EDTA) was useddétermine packed cell volume (PCV) [6],
haemoglobin (Hb) concentration [7], white blood| ¢®/BC), total and differential counts [8] and red
blood cell counts [8]. The remaining 4ml of blooére dispensed into plane test-tubes and was allowed
to clot in a slanting position and centrifuged & rpm for 5 minutes. The resulting sera werératgul

and used for serum calcium [9] and phosphorus [df¥jcentrations evaluations and calcium to
phosphorus ratio was calculated. Study durationMaseeks.

Data generated were subjected to a one-way analfyseriance using a statistical package, SPSSorers
16.0. Variant treatment means were separated singan’'s Multiple Range Test [11].
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RESULTS

Table 1 shows the effect of forage restriction ome haematological parameters of WAD sheep. Forage
restriction to PM alone significantly (p<0.05) ieesed the RBC (11.48+0.78 °Afl) and HbC
(12.50+1.12 g/dl) levels above those of all otfeafe groups and the control. The PCV was higheer th
those of the other forage groups but similar ta @fahe control. The total WBC and lymphocyte ctsun

of the PM group were also significantly (p<0.05) & than those of either the other forage groupgher
control.

The MCHC level was similarpe0.05) in all forage groups and the control. The\WM&hd MCH were
also similar between the PM+CP forage group andctiv@rol but these were significantlp<(0.05)
higher than those of either the PM or the CP foraggiction groups.

Table 1. Haematological parameters of West African dwarf sheep fed restricted forage dietsfor 10
weeks.

Parameter alneents
PM CP PM + CP Gont

RBC (16/ul) 11.48 +0.78 | 8.79 +0.28 8.44 +0.34 7.98 +0.28
HBC (g/dI) 12.50+1.12 | 9.43+0.51 10.55 + 0.26 11.21 + 0.2%
PCV (%) 36.08+2.75 | 27.50 +1.43 | 30.83+0.6D 31.67 £ 0.99
WBC (10'/ul) 11.09+0.29 | 1353+0.83 |13.59+0.83 13.76 + 0.69
Neutrophil (16/ul) | 4.15+0.4%5 | 3.71+0.37 3.99+0.18 3.86+0.19
aEosinophil (1&ul) | 0.75+0.20 | 0.00 +0.08 0.00 +0.08 0.07 +0.03
Basophil (16/ul) 0.02+0.02 | 0.00+0.06 0.05 +0.03 0.07 +0.03
Monocyte (1&/ul) 0.23+0.09 |0.10+0.05 0.10 +0.03 0.19 +0.07
Lymphocyte (16&ul) | 5.95+0.39 | 9.73+0.51 9.46 + 0.61 9.55 + 0.54
MCV/(fl) 31.42+0.94 |31.53+227 |36.83+1.65 39.98 + 2.08
MCH (pg) 10.82 +0.40 | 10.83+0.83 | 12.60 + 0.57 14.14 + 0.58
MCHC (g/dI) 34.45+0.89 | 34.30+0.43 | 34.22+0.58 35.48 + 0.45

*\Mean values in the same row with different supéuseiare significantly different (p<0.05).
PM = Panicum maximum only; CP =Centrosema pubescens only; PM + CP = 50%anicum maximum +
50% Centrosema pubescens and Control = Free range forage.

Table 2 shows the mean serum calcium and phospleoncentrations and their ratios. Compared with
the control (5.57+0.17 mg/dl), serum calcium wagn#icantly (p<0.05) decreased during forage

restriction to PM (3.70+0.32mg/dl), but not to C04+0.46 mg/dl) and PM+CP (5.09+0.55 mg/dl). On

the other hand, phosphorus concentration was gignify (p<0.05) decreased during forage restriction to
PM (2.50 £0.15) and CP (2.81+0.27mg/dl) but noPM+CP (5.67+0.23 mg/dl) compared to the control
(5.86+0.25 mg/dl). A calcium/phosphorus ratio & tvas recorded during PM and CP forage restriction
but 1:1 during PM+CP restriction and control respety.

DISCUSSION

The PCV, RBC count and HbC which were significarfi%0.05) increased following restriction to PM
may probably be due to a relative sufficiency dadtdiy crude protein intake (6.65%), vitamin B12 and
other minerals that support red blood cell fornmaiio PM. This agrees with earlier report by Blasal.

[12] that attributed low PCV values to insufficigmotein intake. Compared to the control group, afut
all the differential leucocyte parameters inveseda only the lymphocyte count showed significantly
(p<0.05) decreased during forage restriction to &bhe. This probably suggests that at this feeding
standard (restriction to PM), the ability of tharaals to in that group to maintain immunocompetence
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was probably compromised. It is also possible #iahis feeding regimen, the animals had decreased
tolerance for certain stress factors such as iofecenvironmental stress (heat or cold) as well as
nutritional stress which are capable of predisgpsirem to suppressed immunity. High environmental
temperature has been shown to stimulate the themoaptors to transmit suppressive nerve imputses t
the appetite centre in the hypothalamus causingceedse in feed intake [14]. Nutritional stressthe
other hand, leads to destruction of protein irugssdue to increase in glucocorticoid hormone mesipte

for protein catabolism [13]. This may affect thenjyphoid tissues resulting in depleted lymphocyte
population [13]. This mechanism probably accourfteddecreased leucocytes populations observed in
this study when the sheep were restricted to PM.dtso possible that infection, excitement angsptal
stress that are known to deplete lymphocyte pojpugtmay have contributed, in part, to the depleted
lymphocyte populations in the PM fed sheep sintthalanimals experienced the same environment and
handling during blood collection.

Table 2: The mean serum calcium and phosphorus concentrations and Ca:P ratio following 10
weeks of foragerestrictionsin WAD sheep.

Parameter afneents
PM CP PM + CP Control
Calcium (mg/dl) 3.70+0.32 5.04 + 0.468 5.09 + 0.58 557 +0.17
Phosphorus(mg/dl) 2.50+ 02415 2.81+0.27 5.67 +0.283 5.86 + 0.26
Calcium: Phosphorug 1:2 1:2 1:1 1:1
al

ean values in the same row with different supégptsiare significantly different (p<0.05).

PM = Panicum maximum only; CP =Centrosema pubescens only; PM + CP = 50%anicum maximum +
50% Centrosema pubescens and Control = Free range forage. Calcium : phoggheatio = the value of
calcium divided by that of phosphorus.

Also the presence of traces of anti-nutritionaltdag in control diet might have triggered off imneun
response by lymphocytes which tended to rise. [ggprted that varying lymphocyte values indicate
different levels of immune states of animals andzaao [15] further reported that depressed levéls o
lymphocytes might indicate a depleted immune statas active infection. However, lymphocyte counts
obtained in this study falls within the normal pioysgical range of 40 — 75% for healthy sheep [16]
which lays credence to the fact that the lymphacygtianges were more of dietary than any other
exogenous effect.

As shown in Table 2, the serum calcium concentnatibthe control group was significantly (p<0.05)
higher than that of PM but not for the other treaihgroups. A similar finding was noted with
phosphorus concentrations for PM and CP foragericeshs. The variation in the calcium and
phosphorus levels in the serum of sheep on therdift diets were probably due to variable intake of
these diets and differences in concentrations eftiinerals in the diets offered to them. Nutrianipy
including minerals is higher when a wide rangeasafjes are fed as was seen in the control. Theupalc
to phosphorus (Ca:P) ratio obtained in this studwll the forage restriction groups and control ever
within the normal range of Ca:P ratio (1:2.5) nekfig optimal growth performance and was enough to
avoid the predisposition of the animals to urineaiculi and osteoporosis.

CONCLUSION

It is evident from this study that restriction of A sheep to PM or CP alone could be associated with
haematological changes characteristic of anaentighiat the calcium and phosphorus profiles of such
animals may remain within normal physiological rasg
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