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Abstract: The study evaluated the influence of breeds,
physiological status and diets on haematological parameters of
West Africa Dwarf (WAD) and Sahel goats at the Teaching and
Research farm of the Federal Polytechnic Bali, Taraba state. A
total of twenty-four does and their corresponding progenies of the
two breeds were used for this study. Blood samples were collected
from each animal to evaluate the haematological parameters,
which lasted for 12 calendar months. The animals were fed of
components feeds (Gmelina and cassava peel meal, Gmelina and
cowpea husk, Ficus and cassava peal meal and, Ficus and cowpea
husk) as treatments (Ti-Ts respectively).The parameters
considered were, , Haemoglobin (HGB), Pack cell volume (PCV),
Red blood cell (RBC), Mean corpuscular volume (MCV), Mean
corpuscular (MCH), Mean corpuscular haemoglobin
concentration (MCHC), White blood cell (WBC), Lymphocytes
(LYM), Neutrophils (NEUT), Eosinophils (EOSIN), Monocytes
(MONO) and -Basophils (BASO). The Data obtained was
subjected to analysis of variance (ANOVA), using (Statistix,
version 8.0, 2009) statistical package. The overall results of
haematological parameters by breed, physiological status and diet
were 8.699, 34.525, 9.632, 28.654, 5.971, 33.655, 9.282, 4.575, 3.042,
0.728, 0.467 and, 0.436, for HGB (g/dl), PCV (%),RCB (x109),
MCV (FI), MCH (pg), MCHC (%),WBC (x10%, LYM(%),
NEUT (%), EOSIN (%),MONO (%) and BASO(%)respectively.
Base on the present findings therefore, it is concluded that,
haematological parameters are useful measures of physiological
statuses are quite variable. The study has provided useful body of
information/knowledge on the reproductive biology of the two
goat breeds of the study area, which hitherto was not available.
These indices should therefore be used with caution for any
rigorous interpretation.
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[. INTRODUCTION

Goats have important drought survival strategy in marginal
cropping areas where mixed farming is prevalent (Doma
et al., 1999). Goats also serve as an insurance against crop
failure because they are a liquid asset (Odeyinka and Okunade,
2005).

Feed represents the largest cost of raising small ruminants,
accounting for 60% or more (Schoenian, 2007) and is the most
limiting factor in goat production (Zahraddeen, 2006).
Nutritional limitation in terms of quality and quantity is
particularly acute during the long dry season especially in the

semi-arid zone. (Akinlade and Kibon 2000; Onifade and
Agishi, 2007). Under extensive production system,
supplementation and alternative feed resource supply
(Dominique et al., 2008) have been advocated (de Leeuw,
1971; Zemmelink, 1973; Osuji et al., 1995, Schlecht et al,
1999 and Dominique ef al., 2008). Akinlade and Kibon (2000)
reported that supplementing the feeds of White Borno goats
with cotton seed cake improved performance.

Blood is a body fluid in animals that delivers nutrients and
oxygen to the cells and transports away metabolic waste
products (Oke et al., 2007). These functions are made possible
through the individual and collective actions of blood
constituents, biochemical and haematological components.
Whatever affects the blood; drug, disease or nutrition has effect
in the entire body in terms of health, growth, maintenance or
reproduction (Gupta et al, 2007; Oke et al, 2007).
Haematological studies enable the understanding of the
properties of blood (Ogunbanjo et al., 2009). Etim et al. (2014)
reported that it provides the opportunity to investigate the
physiological, nutritional and pathological status of animals.
Breed, sex, nutrition, age, reproductive status, housing and
other environmental factors are known to affect the
haematology of farm animals (Daramola ef al., 2005; Addass et
al., 2010). Iriadam (2007) also reported that nutritional status
and management practices can influence the physiological
attributes and ability of animals to cope with stress.

Examining blood constituents is helpful in monitoring and
evaluation of health, reproduction and nutritional wellbeing of
animals (Gupta et al., 2007; Opara et al., 2010 and Tambuwal
et al., 2002). Complete blood count or full blood examination
is one of the commonly performed blood tests and provides
much information on status of health and is a good diagnostic
tool.

The nutritional value of a feedstuff could also be reflected
through parameters such as: white blood cell (WBC), red blood
cell (RBC), packed cell volume (PCV), haemoglobin content
(Hb), mean corpuscular haemoglobin (MCH), lymphocytes,
neutrophils etc (Daramola et al., 2005).

Objectives of the Study

The goal of the study is to evaluate the haematological
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parameters of West African Dwarf and Sahel goats fed different
browse plants and cassava peel meal and cowpea husk as
sources of energy and protein respectively. The specific
objectives are to:

I Influence of the diets components on breeds of goats
Il. Influence of the diets components on breeds of goats
1. Influence of the diets components on breeds of goats

II. MATERIALS AND METHODS
Experimental site, animal and management

The study was conducted at the Teaching and Research farm,
Federal Polytechnic Bali, Taraba State, Nigeria. Bali Local
Government Area (LGA) is located between the latitude 7°12’
and 9°00°N of the equator, longitudes 10°00° and, 12°00°E of
the Greenwich Meridian, and at an altitude of 4500 to 5000
metres above sea level (Adebayo and Bashir, 2005).

Twenty-four does were made up of 12 each of West African
Dwarf and Sahel, between the ages of 16-18 months old and
weighing 28-29 kg. Also their progenies were weighed and
used for the study. The animals were obtained from small
holder subsistence farmers and some pastoralists, who reared
them extensively on natural pastures with little or no
supplementations and also took them to local livestock markets
in and around Bali town.

The ages of the animals were determined using the dentition
estimation method, by counting the number of permanent
incisors that have erupted on the lower jaw as described by
Sastry and Thomas (1980) and Matika et al. (1992).

The animals were managed semi-intensively. In the night, they
were kept in a cross ventilated pen of 2x5m? within the animal
house made up of concrete blocks, cemented floor and wall,
and zinc roofing. Mineral licks were provided periodically.
Routine health care: vaccination, medication, deworming and
regular acaricidal application were carried out. Clean fresh
water was provided ad- libitum. The animals were acclimatized
for two weeks before the commencement of the experiment.

Experimental rations were offered in the morning between 8
and10 am before the animals were release to graze natural
pasture of different grasses and leguminous plants, under the
supervision of an attendant until 5:00pm. The pen (housing)
was cleaned on weekly basis, while feeding/ water troughs
were usually cleaned before serving the day’s provision on
daily basis.

Experimental diet and procedure

Four experimental diets; T1 (Gmelina + Cassava peel meal
[Gm+Cpm], T2 (Gmelinat Cowpea husk [Gm+Cph], T3
(Ficus + cassava peels meal [Fs+Cpm] and T4 (Ficus+ cowpea
husk [Fs+Cph] were constituted and fed to the animals. The
animals were randomly allotted to four treatments in a factorial
design of 2x4x4 according to breeds, physiological status and
feeds (treatments).

The leaves of browse were fed at 1.5 kg per animal/day by
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hanging, using a rope and allowed to the floor of pen. The
supplements (1.5 kg) were fed per animal per day. Half of the
quantities of browse and supplement were served in the
morning (8-10 am and before release to graze natural pasture
under the supervision of an attendant until on return in the
evening at 5.00pm when the remaining was fed.

Blood collection

Approximately 5 milliliters of blood were collected from each
animal at the different physiological stages into a sample
bottles contained Ethylene- diamine- tetra- acetic acid (EDTA)
as anti- coagulant. The samples were transported to
Biochemical and Haematological Laboratory University of
Maiduguri Teaching Hospital, Maiduguri for haematological
analysis using a commercially available kit.

Haematological Analysis

The BC-3000 Plus auto-hematology analyzer (Shenzhen
Mindray Bio-Medical Electronics Company Limited, China
(2021) which is a quantitative automated device/probe was
used to determine the haematological parameters namely
haemoglobin, red blood cells, packed cell volume, WBC and
direct leucocyte counts (lymphocytes, neutrophils, monocytes,
eosinophils and basophils).

The samples were presented to the probe and the key was
pressed to aspirate 13puL into the analyzer.

After every cycle, the elements of the analyzer were washed.
The sample probe was also washed internally and externally
with diluents. Results were recorded using an external printer.
Mean Cell Volume (MCV), corpuscular haemoglobin (MCH)
and corpuscular hemoglobin concentration (MCHC) were
calculated using the following expressions (Campbell, 1995):
MCV=(PCV/RBC)/10: MCH = (Hb/RBC)/10: MCHC =
(Hb/PCV)/100.

Data analysis

The data obtained were subjected to analysis of variance
procedure as contained in the statistical package of Statistix
8.0(2009) USA. Significant means were compared, using least
significant difference (LSD).

III. RESULTS AND DISCUSSION
Influence of feed on haematological parameters.

Presented in Table 1 are the mean of haematological parameters
by breed, physiological status, and diet of goats in the study.
The overall values of HGB, PCV, RBC, MCV, MCH, MCHC,
WBC, LYM, NEUT, EOS, MONO and BASO where
8.699(g/dl), 34.525(%), 9.632(x106), 28.654(fl), 5.971(pg),
33.655(g/dl), 9.282(x106), 4.575(%), 3.042(%), 0.728(%),
0.467(%), and 0.436(%) respectively.

Breed had significant influence on MCV, WBC, NEUT,
(P<0.001) and LYM (P<0.01) only. For the significantly
different parameters and indeed for almost all the others, WAD
appeared to have higher values than the Sahel goats.
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On the physiological status basis, only MCHC and MONO did
not vary significantly. There was no trend in variation of the
haematological parameters by physiological status.

Diets had significant influence on WBC (P<0.001), HGB
(P<0.01), MCV, MCH, LYM and BASO (P<0.05). The highest
WBC values (9.653 and 9.815x10°) are recorded in Gm + Cpm
and Fs + Cpm while the lowest (8.273x10%) and medium
(9.388x10°) were in Gm=Cph and Fs=Cph diets respectively.
However, HGB was highest (9.052g/dl) in Fs+Cph, medium
(8.634 and8.765g/dl) in Gm + Cph and Fs + Cpm and lowest
(8.345¢g/dl) in Gm + Cpm respectively.

On the other hand, MCV recorded highest (31.02011) in Fs +
Cph, but lowest (27.455, 27.535 and 28.608f1) in the remaining
diets. The MCH also was higher (6.309pg) in Fs+ Cph, than the
other diets. However, LYM almost had similar values for all
diets, while BASO recorded highest (0.542%) value in Fs +
Cpm but similar values for other diets.

The mean haematological parameters by breed and
experimental diet in pregnant does were as presented in Table
2. The HGB, PCV, RBC, MCV, MCH, MCHC, WBC LYM,
NEUT, EOS, MONO, BASO had overall values of 4.98g/dl,
53.24%, 10.48x10%, 17.3411, 1.70pg, 0.34g/dl, 7.54x109, 4.10,
2.18, 0.80, 0.42 and 0.37% respectively.

There was significant (P< 0.01) breed effect on the PCV, MCV
and NEUT. However, the remaining parameters did not vary
significantly with breed. Generally, the WAD tended to have
higher values even for the non- significantly different
parameters.

On the other hand, diet had significant effect on PCV, MCHC
and EOS only. The PCV values appeared lowest for Gmelina
and highest for Ficus diets. However, MCHC (0.317g/dl), EOS
(0.500%) were respectively lowest for Fs+ Cph and Fs + Cpm
diets.

Table 3 presents the hematological parameters of lactating does
by breed and diet. The overall values for HGB, PCV, RBC,
MCV, MCH, MCHC, WBC, LYMC, NEUT, EOS, MONO and
BASO were 7.95g/dl, 21.40%, 6.73x10°, 21.28fl, 8.08pg,
33.58g/dl, 8.99x105, 4.27, 3.84, 0.67, 0.45, and 0.50%
respectively.

Breed effect was significant (P< 0.01) on MCV, MCHC, WBC
and NEUT only and again with WAD exhibiting higher values
in each case. On the other hand, only PCV and NEUT did not
vary significantly with diet.

The HGB appeared to be highest (9.015 and 9.890g/dl) in Ficus
based diet and lowest (8.070g/dl) (8.890g/dl) in Gmelina diet.
On the other hand, RBC was highest (7.195x106) only in Gm
+ Cph feed, but had similar values in the others.

MCV also appeared to be highest (21.323 and 21.210f1) in
Gmelina based diets, but lowest to medium (20.693-20.90511)
in Ficus based diet. On the other hand, MCH recorded higher
(8.250) value in Fs + Cpm, lowest (6.700pg) in Fs+ Cph, and
medium (7.395-7.990pg) values in Gmelina based diets.
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The breed and diet effect on the haematological parameters of
dry does are exhibited in Table 4. The valued 8.28g/dl, 24.69%,
12.00x10°, 23.16f1, 6.89pg, 33.44g/dl, 12.91x10°, 6.46, 4.51,
0.85, 0.52 and 0.41% were the overall for H6B, PCV, RBC,
MCV, MCH, MCHC, WBC, LYM, NEUT, EOS, MONO and
BASO respectively.

Breed had significant (P<0.05) effect on HGB, PCV, MCHC,
WBC, LYM and NEUT only and, WAD had higher values than
Sahel for all the six parameters. For treatment, HCB, PCV,
RBC, MCV, WBC, LYM and NEUT varied significantly
(P<0.01), while the others did not. The PCV and RBC were
both higher (26.500% and13.100x106) in Gm +Cpm and
(25.750% and12.550x106) in Fs+Cph.

The MCV was highest (23.965 and 23.685) in Fs+Cph,
respectively. On the other hand, WBC was higher (13.950 and
12.950x106/1) in Gm + Cpm and Fs + Cpm than (10.602 and
11.150x106/1) in Fs + Cph and Gm + Cph respectively. The
LYM was however highest (7.667%) in Gm + Cpm, and similar
for the others. Furthermore NEUT was highest (5.365
and5.333%) and lowest (3.300%) in Fs + Cph.

Table 5 shows breed and treatment effects on haematological
parameters of pubertal kids. The overall HCB, PCV, RBC,
MCV, MCH, MCHC, WBC, LYM, NEUT, EOS, MONO and
BASO values were 12.58g/dl, 38.77pg, 9.33x10°, 52.83fl,
7.21x10°, 33.40, 7.68, 3.46, 2.64, 0.60, 0.47 and 0.46%
respectively.

The parameters; HGB, PCV, MCV, MCH, and MCHC varied
significantly (P<0.01) with breed, while the others did not. The
WAD goats had higher values of HGB, MCH and MCHC,
while Sahel were higher in PCV and MCH. Only HGB, RBC
MCV, MCH and MCHC were significantly affected by
treatment difference. Lowest HGB (11.68 g/dl) was recorded
for Gm+ Cpm while the remaining diet had similar values.

The Fs+ Cpm diet had the highest (10.37g/dl) RBC but Gm
+Cpm had the lowest (8.3g/dl). Highest MCV,(54.80) and
MCH (7.94pg) were observed for FS + Cph while the
respective lowest (48.96f1) and 6.71pg) were obtained for Gm
+ Cph and Gm + Cpm. For MCHC the highest (34.9%) was
obtained for Gm + Cpm while the others had similar values.

Correlation between haematological parameters

Table 6 gives the correlation coefficients between
haematological parameters. There were both positive and
negative values. Some were significant while others were not.
The positive correlations ranged from 0.036 (between MCV
and NEUT) to 0.946 (between MCHC and MCH). The negative
correlations ranged from -0.078 (between MCH and EOS) to -
0.789(between HGB and MCHC).

As has been eluded to breed difference in animals could be
genetic but, environment may play some parts. The
environment of the study is the natural one (or environment
niche) for WAD. Therefore, that the WAD had higher
haematological values than Sahel for all physiological statuses
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taken together could be due to both genetic and environmental
factors.

A study (Oni et al., 2011) had however found that WAD had
30%, 20g/dl, 13x10%, 6.7pg, 33g/dl, 8.5x10° as PCV, HGB,
RBC, MCH, MCHC and WBC, values respectively. The Sahel
on other hand had 32%, 9.8g/dl, 11.7x108/ul, 9pg, 34.6g/dl, and
11.8x103/ul as corresponding values (Egbe-Nwiyi et al.,
2015).

It is in accord to existing knowledge that goats of different
physiological statuses vary in haematological parameters, as
reported in study. However, that the variations of each
parameter by physiological status were random and not
according to the trend of the statuses in the reproductive cycle
could be because of the feeds given and other environmental
factors not specified by the experiment. They might have
marred any existing trend. Adewumi et al. (2018) also found
variations in haematological parameters by physiological
statuses. They reported values that were at par with current
studies. However, Daramola et al. (2005) reported values of
31.3%, 103g/dl, 10.8x10%ml, 33.9% and 14.0x10%/ml for PCV,
HB, RBC, MCHC and WBC in adult does respectively. Studies
by Daramola et al. (2005), also did not report any variations
that followed directly the order of reproductive status change.
This is also in consonance with the present study. Furthermore,
the variations in haematological parameters by diet were not
consistent enough to warrant any statement that any diet
favoured any particular parameter(s) over the others. For some
parameters there was statistical difference, for others none.
This suggests that the feeds had similar effect on some
parameters but different influence on others.

The overall mean haematological parameters found among
pregnant does in the present study agreed with values reported
by Adewumi et al., (2018). They reported values of 29.83%,
9.99x10%/ml, 10.88g/dl, and 10.23x103/ml for PCV, RBC,
HGB and WBC respectively. The pregnancy period, as already
stated, is a physiologically intense situation for the female.
Haematology is therefore, expected to change in response to it;
although, as already stated that, the amount change in the
present study was not clear in relationship to the other
reproductive statuses. There were significant and non-
significant breed variations among the pregnant does with
WAD apparently exhibiting higher values throughout.

As already alluded to, the location of the study is the natural
niche for WAD while the Sahel is foreign and therefore was
not expected to perform as well in comparison to WAD in the
environment. Higher haematological values in most cases are
measurements of better wellbeing (Egbe-Nwiyi et al., 2015).
Only PCV, MCHC and EOS varied with diet indicating their
differential availability in the blood due to different feeding
while others remained constant despite feeding regime
changes. However, that PCV was highest for Ficus containing
diets and lowest for Gmelina is of importance to for
scientists/farmers who may wish to manipulate the value of this
parameter in goat through feeding of browse. The MCHC and
EOS were respectively lowest in does on Ficus in combination
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with either Cph or Cpm. These two parameters could therefore
be reduced in the blood through appropriately manipulated
combinations of Ficus with Cph and Cpm. Conversely, they
may be increased by dropping the Ficus component.

The overall haematological parameter values of goats during
lactation in this study are at par with values reported by
(Adewumi et al., (2018). Furthermore, values for WAD are
similar to those reported by Hamzaoui et al.(2013).Values for
Sahel are also within the range expected for lactating does of
this breed. Values such as 10.19(x10%)* 9.71(g/dl) and
8.45(x10%)° for RBC, HGB and WBC respectively have been
reported by El-Tarabany et al. (2016). Lactation like
pregnancy also changes markedly the physiology of the doe.
However, that WAD also had higher haematological values
than Sahel during lactation as found at pregnancy is again a
function of adaptation. Sahel is a stranger to the environment
brought in from further north.

Haematological parameters varied with feed in a random non-
systematic way. Therefore, variation could not be generally tied
to a diet or its components. Variation by diet has to be
considered on individual parameter basis. Adewumi et al
(2018) studied the haematological indices of lactating does, fed
different feed resources, (dry cassava peels, cocoa and
Panicum maximum) with Panicum maximum as based diet.
They reported non-significant difference in the values of the
indices. However, the values obtained were slightly hiher than
for in the present study. They reported values of 27.75%,
9.25%, 13.12% and 14.53 % for PCV, RBC, HGB and WBC
respectively.

The dry period is the least stressful (or the most stress free)
condition for does and indeed other matured female animals.
Most haematological parameters are expected to be higher at
this period (Ibhaze et al., 2017). The overall values recorded in
this study are at tandem with the values given by Okonkwo et
al. (2011).

The values of the present study however are higher than those
reported by Bello and Tsado (2013) Again, there was
statistically significant breed variation and higher values in
WAD than as had been reported for other physiological
statuses.

The variation in haematological parameters by diet was
significant for some but not all parameters. Furthermore,
among the significantly different parameters (namely HGB,
PCV, RBC, MCV, WBC, LYM and NEUT) no diet showed
absolute superiority over the others. i.e., a diet may have the
highest value for a particular parameter but lower for another.
Thus, no diet could generally be considered best in this
physiological status for to all haematological parameters. To
increase the value of HGB during this stage therefore, Gm +
Cpm and Fs + Cph should be considered first (being the diet
that gave the highest values of HGB). For highest PCV, RBC,
MCV, WBC, LYM and NEUT, Gm + Cpm, Fs + Cph, Gm +
Cpm/Fs + Cph, Gm + Cph/Fs + Cph and Gm + Cph/Fs + Cpm
respectively are used.
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Puberty in females is the beginning of intensified sexual
activities. Qogenesis is

Completed before birth but further activities are arrested until
puberty when maturation begins (Hafez, 1993).
Haematological parameters are expected to be the optimum
values to  support this resumed activity. As observed in this
study HGB, PCV, RBC, MCV, WBC, values of 12.58g/dl,
38.77pg, 9.33x10°%, 52.8311, and 3.46x10°/dl have been in some
indigenous goats of Nigeria (Njidda et al., 2013). Bello and
Tsado (2013) reported normal HGB values of 9.33% in
pubertal goats.

As found for other physiological statuses, WAD had higher
values tha Sahel for the same reason of being in its natural
niche. Differences in haematological parameters in pubertal
goats by breed have similarly been reported by Egbe-Nwiyi et
al (2000).

Anya et al. (2018) reported RBC values of 3.41-5.52x10%%/l in
WAD fed raw and processed cocoa pod husk meal which is in
contest to the values in WAD and Sahel in the present study.

The diets used in the present study were of equal effectiveness
in the synthesis of most seven of the haematological parameters
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in goats based on the non-significant breed variation. However
and generally to synthesize more HGB, almost all the four diets
could be recommended except Gm + Cpm which resulted in
lower value. The Fs + Cpm diet could be recommended for
higher RBC; Fs + Cph for MCV and MCH, while Gm + Cpm
would be use full for increase in the value of MCHC.

IV. CONCLUSIONS AND RECOMMENDATIONS

Haematological parameters are variable indices and are
affected by diet and especially goat physiological status.

Furthermore, Cpm containing diet increases WBC in goat
blood. Browse such as Ficus, Gmelina and others should be
properly established/ conserved in the study area in view of
their usefulness in goat (and indeed general ruminant
production.

Haematological parameters, though useful measures of
physiological statuses are quite variable. These indices should
therefore be used with caution for any rigorous interpretation.

Furthermore the diet of goats should be properly monitored to
reduce fluctuations in haematological parameters.

The Cpm could be used to boast WBC in goat blood.

Table 1: Means of haematological parameters of goats fed different diets at different physiological status

Factors/Variable N HGB PCV RCB MCV MCH MCHC WBC LYM NEUT EOSIN | MONO | BASO
(g/dD) (%) (x10% (FD (pg) (%) (x10° (%) (%) (%) (%) (%)

Overall Means 96 | 8.699 34.525 9.632 28.654 | 5.971 33.655 9.282 4.575 3.042 0.728 0.467 0.436
Breed Ns Ns ns ol Ns ns ool ** HAE ns ns ns

WAD 48 | 8.848 34.932 9.685 | 30.444* | 5.884 | 33.208 | 10.374* | 5.058 3.538° 0.713* 0.475 0.417*

Sahel 48 | 8.551 34.118 9.578 | 26.864° | 6.058 33.389 8.189° 4.091° 2.547° 0.744 0.458° 0.455*
Physiological Status ootk RS RS Hok RS Ns Hok sk sk * ns EE

Pregnant 24 | 49829 | 53.237° | 10.480° | 17.344¢ | 7.696" | 34.208 7.344° | 4.100* | 2.183* | 0.797* | 0.421° 0.376°

Lactating 24 | 8.960° | 21.405¢ | 6.7349 | 21.283° | 8.084* | 33.578 8.986° 4.270° 2.838" | 0.671® | 0.458° 0.500*

Dry goats (oe) 24 | 8275° | 24.688* | 11.988* | 23.162° | 6.892° | 33.437 | 12.913* | 6.467* 4.508* 0.850° 0.521* | 0.408®

Pubertal state 24 | 12.580° | 38.771° | 9.325¢ | 52.827* | 7.213" | 33.396 7.684° 3.461° 2.639° 0.596° 0.467* | 0.458®

Treatment *x Ns ns * * ns oAk * Ns ns ns *

Gm + Cpm 24 | 8.345* | 33.950 9.470 | 27.455" | 5.664° | 34.411 9.653° 49412 5.233¢ 0.722* 0.492* 0.375°

Gm + Cph 24 | 8.634% | 33.206 9.388 | 27.535° | 6.068® | 33.631 9.388%® | 4.746® | 2.882° 0.771* 0.475 0.410°

Fs +Cpm 24 | 8.765% | 35.360 9.839 | 28.608° | 5.844° | 33.202 9.815% | 4.488® | 3.213° 0.604 0.458° 0.542°

Fs + Cph 24 | 9.052* | 35.583 9.830 | 31.020* | 6.309* | 33.373 8.273° 4.124° 2.840° 0.817 0.442* 0.417°

Means within a column with different superscript are significantly different. ns=not significant; *=Significant at P<0.05; **=Significant at P<0.01; ***=Significant
at P<0.001; Gm=Gmelina arborea; Fs=Ficus sycamores; Cpm= Cassava peel meal; Cph= Cowpea husk; n=sample size; PCV=Pack cell volume; Hgb=Haemoglobin;
RCB=Red blood cell; WBC=White blood cell; MCV= Mean corpuscular volume; MCH= mean corpuscular haemoglobin; MCHC= Mean corpuscular haemoglobin
concentration; LYM=Lymphocytes; NEUT=Neutrophils; EOS=Eosinophils; MONO= Monocytes; BASO=Basophils
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Table 2: Influence of breed physiological status and feeds on haematological parameters in pregnant does

Parameters
Variable N HGB PCV RB()C MCV MCH | MCHC WB{C LYM NEUT }Eoc/()) )S MONO BASO
(grd) (%) (x10°%/dl) () (pg) (g/dl) | (x10°71) (%) (%) (%) (%)
Overall 24 | 4984 53.237 10.480 17.344 | 1.696 0.341 7.544 4.100 2.183 0.797 0.421 0.373
Breed Ns HE ns o Ns ns ns ns o ns ns ns
WAD 12 | 5.125 57.348° 10.882 19.000* | 1.729 0.346 8.066 4.267 2.542* 0.837 0.383 0.333
Sahel 12 | 4839 | 49.125° 10.078 15.687° | 1.663 0.338 7.023 3.933 1.825° 0.835 0.458 0.419
Treatment Ns HE *x ns Ns *x ns Ns Ns wx Ns ns
Gm+Cpm 6 4.827 | 48.867% 9.850° 17.250* | 1.755 0.380° 7.700 4.000 2.167 0.837% 0.433 0.333
Gm+Cph 6 4962 | 48.125° 9.692° 16.250* | 1.680 | 0.340% 7.245 3.933 2.000 0.733% 0.400 0.338
Fs+Cpm 6 5.155 58.208° 11.345* 17.250* | 1.708 | 0.332% 8.323 4.800 2.350 0.500° 0.500 0.500
Fs+Cph 6 4.995 57.747% 11.035* 18.625* | 1.640 | 0.317° 6.908 3.667 2217 1.117° 0.350 0.333

**=pP<(0.01 a, b, c=means in column with the same superscripts are statistically similar, ns=Not Significant, Gm=Gmelina arborea, Fs=Ficus sycamores, Cpm=
Cassava peel meal, Cph= Cowpea husk, N=sample size. PCV=Pack cell volume, HGB=Haemoglobin, Red blood cell, WBC=White blood cell, Mean corpuscular
haemoglobin, MCV=Mean corpuscular volume; MCHC=Mean corpuscular haemoglobin concentration, LYM=Lymphocytes, NEUT=Neutrophils,
EOSIN=Eosinophils, MONO= Monocytes, BASO-Basophils

Table 3: Influence of breed, physiological status and feeds on haematological parameters on lactating does

Parameters
Variables NO. HGB PCV RBC MCV MCH MCHC WBC LYM NEUT EOSIN MONO BASO
(g/dh () (x10°/dI) €i)] (p2) (g/dl) | (x10°0) (%) (%) (%) %) (%)
Overall 24 7.950 21.405 6,734 21.283 8.084 33.578 8.986 4.270 3.838 0.671 0.450 0.500
Breed Ns Ns Ns *k nPs ok ok Ns ok Ns Ns ns
WAD 12 9.030 21.314 6.775 22.020° 8.160 | 34.425* | 9.800° 4.458 3.333% 0.758 0.500 0.500
Sahel 12 8.890 21.497 6.693 20.547° 8.008 | 32.730° | 8.173° 4.084 2.343° 0.583 0.417 0,500
Treatment Kk NS kk kk kk kk kk 3k ns Kk k3k k3k
Gm+Cpm 6 8.070° | 21.535 6.530° 21.323* | 7.395b | 31.335¢ | 7.910° 4.080° 2.500 0.500° 0.333° 0.333°
Gm+Cph 6 8.890%® | 21.400 7.195° 21.210° 7.990° | 33.825° | 9.480° 5.783* 2.840 1.000* 0.667* 0.500%
FstCpm 6 9.790* | 21.483 6.740% 20.905° 8.250° | 33.525° | 6.565¢ 3.417° 2.837 0.667° 0.333° 0.500%
Fs+Cph 6 9.015* 21.20 6.370° 20.693¢ 6.700° | 35.625* | 7.990® 3.800° 3.175 0.517° 0.500° 0.667*

**=P<(.01 abc=means in column with the same superscript are statistically similar, ns=Not Significant, Gm=Gmelina arborea, Fs=Ficus sycamores, Cpm= Cassava
peel meal, Cph= Cowpea husk, N=sample size. PCV=Pack cell volume, HGB=Haemoglobin; RBC= Red blood cell, WBC=White blood cell, MCV=Mean
corpuscular volume: MCH=Mean corpuscular haemoglobin: MCHC =Mean corpuscular haemoglobin concentration, LYM=Lymphocytes, NEUT=Neutrophils,
EOSIN =Eosinophils, MONO= Monocytes, BASO-Basophils

Table 4: Influence of breed physiological status and feeds on haematological parameters in dry does

Parameters
Variables NO. HGB PCV RBC MCV MCH | MCHC WBC LYM NEUT EOS MONO | BASO
(g/dD) (%) (x10%dl) ¢i)] (pg) (g/dD) (x10°/1) (%) (%) (%) (%) (%)
Overall 24 | 8.275 24.686 11.988 23.162 6.892 33.438 12.913 6.461 4.508 0.850 0.521 0.408
Breed *E *E Ns ns ns ok ok ok ok Ns ns ns
WAD 12 | 8.000° | 23.625° 11.700* | 23.425* | 6.925* | 33.800° 11.876* 8.00° 5.667* 0.750* 0.542* 0.167*
Sahel 12 | 8.550* | 25.750° 12.275% | 22.900* | 6.859* | 33.075° 9.950° 4,933° 3.350° 0.450* 0.500* 0.459*
Treatment S *ok ok ok ns Ns *ok *ok *ok Ns ns ns
Gm+Cpm 6 8.800 | 26.500* 13.100* | 22.165° | 6.800 33,400 12.950* 7.667a 5.367* 1.050 0.700 0,500
Gm+Cph 6 8.050 | 23.750° 11.400° | 23.685® | 7.200 33.650 11.150° 6.00° 4.033%® 0.683 0.333 0.300
Fs+Cpm 6 7.600 | 22.750° 10.900° | 22.835% | 6.618 33.300 13.950* 6.367® 5.333* 0.750 0.550 0.500
Fs+Cph 6 8.650 | 25.750* 12.550* | 23.965* | 6.950 33.400 10.602° 5.833° 3.300° 0917 0.500 0.333

**=P<(.01 abc=means in column with the same superscript are statistically similar, ns=Not Significant, Gm=Gmelina arborea, Fs=Ficus sycamores, Cpm= Cassava
peel meal, Cph= Cowpea husk, N=sample size. PCV=Pack cell volume, HGB=Haemoglobin, RBC= Red blood cell, WBC=White blood cell, MCHC MCH =Mean
corpuscular haemoglobin: MCV=Mean corpuscular volume; ,MCHC =Mean corpuscular haemoglobin concentration. LY M=Lymphocytes, NEUT=Neutrophils,
EOSIN=Eosinophils, MONO= Monocytes, BASO-Basophils
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Table 5: Influence of breed physiological status and feeds on haematological parameters in goat progeny at puberty

Parameters
Variables N HGB PCV RBC MCV MCH MCHC WBC LYM NEUT | EOSIN | MON BASO
(@d) | o) | a0ty | @ | e | ) | w1l | e | ) | ) | o) | %)
Overall 24 12.580 38.771 9.326. 52.828 7.213 33.396 7.684 3.461 2.639 0.599 0.467 0.458
Breed ** ** Ns ** ** *k Ns ns Ns ns Ns ns
WAD 12 | 13.235* | 37.442° 9.383 57.332* | 6.723° | 33.630° 7.755 3.506 2.608 0.583 0.475 0.417
Sahel 12 | 11.925° | 40.100° 9.268 48325 | 7.703* | 33.162° 7.613 3.417 2.669 0.608 0.458 0.500
Treatment HE ns *x o o *x ns S Ns ns ns ns
Gm+Cpm 6 11.685° 38.900 8.300¢ 49.080° | 6.705° | 34.910° 8.050 4.017 2.900 0.500 0.500 0.333
Gm+Cph 6 12.570° 39.550 9.265° 48.995° | 7.400® | 33.050° 7.675 3.267 2.655 0.667 0.500 0.500
Fs+Cpm 6 12.515° 39.000 10.370° 53.440° | 6.800° | 32.815° 7.420 3.367 2.333 0.500 0.450 0.667
Fs+Cph 6 12.566 37.633 9.365° 54.795* | 7.945* | 32.808" 7.580 3.195 2.667 0.717 0.417 0.333

**=P<(.01 abc = means in column with the same superscript are statistically similar, ns = Not Significant, Gm = Gmelina arborea, Fs = Ficus sycamores, Cpm =
Cassava peel meal, Cph = Cowpea husk, N = sample size. PCV = Pack cell volume, Haemoglobin, RBC = Red blood cell, WBC =White blood cell, MCH = Mean
corpuscular hemoglobin; MCV = Mean corpuscular volume; MCHC = Mean corpuscular hemoglobin concentration. LYM = Lymphocytes, NEUT=Neutrophils,
EOS=Eosinophils, MONO=Monocytes, BASO=Basophils.

Table 6: Correlations coefficients between haematological parameters of goat

HGB MCV MCH MCHC WBC LYM NEUT EOSIN MONO

MCV -0.227%*

MCH -0.736%** 0.609***

MCHC -0.789%** 0.671*** 0.946%***

WBC -0.372%** -0.062ns 0.249%* 0.315%*

LYM -0.265%* -0.186* 0.081ns 0.155* 0.802%**

NEUT -0.374%** 0.036ns 0.252% 0.344%* 0.808*** 0.675%**

EOSIN 0.048ns -0.181* -0.078ns -0.100ns 0.157ns 0.153ns 0.179%

MONO -0.158ns 0.039ns 0.093ns 0.123ns 0.333%* 0.248* 0.306** 0.389%**

BASO -0.186* 0.091ns 0.192* 0.168* 0.142ns 0.062ns 0.127ns 0.045ns 0.334%**

*=P<0.05, **=P<0.01,***=P<0.001, PCV=Pack cell volume, Haemoglobin, RBC=Red blood cell, WBC=White blood cell, , MCH=Mean corpuscular hemoglobin;
MCV=Mean corpuscular volume; MCHC=Mean corpuscular hemoglobin concentration. LYM=Lymphocytes, NEUT=Neutrophils, EOSIN=Eosinophils, MONO=
Monocytes, BASO-Basophils
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