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Abstract

Eighteen male kids (9.5 % 0.24 kg BW) were divided into three equal groups
viz. T1, T2 and T3 to study the effects of supplementation of concentrate
mixture with and without urea on haematology and blood biochemical profile.
The kids under all three groups were allowed 6-7 h of grazing daily.
Additionally, besides grazing Group T1 was un-supplemented (control),
Group T2 was supplemented with a non-urea-based concentrate mixture and
group T3 was supplemented with a urea-based concentrate mixture. Both
concentrate mixtures were isonitrogenous and isocaloric. At the end of 90
days experimental feeding haemato-biochemical traits were estimated. The
hemoglobin (Hb), packed cell volume (PCV) and total erythrocyte count
(TEC) were significantly (P< 0.01) higher in both the concentrate fed groups
(T2 and T3) than sole grazing group (T1). However, the Mean corpuscles
volume (MCV), Mean corpuscular hemoglobin (MCH & MCHC) total
leukocyte count (TLC) and different leukocyte count (DLC) have not differed
significantly irrespective of dietary treatments. Blood glucose and blood urea
nitrogen (BUN) levels were significantly (P<0.01) higher in T2 and T3
compared to T1 however, no differences were observed in serum levels of total
protein (TP), albumin (A), globulin (G), A: G ratio, triglyceride and
cholesterol. In conclusion, concentrate supplementation in local browsing kids
reared under semi-intensive management significantly enhanced the haemato-
biochemical parameters due to a higher plane of nutrition provided to the
treatment groups. The urea-based concentrate mixture is equally effective as
a traditional concentrate mixture and no adverse effect on parameters studied.
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Introduction

Nutrients are of vital importance for health and productivity of goats. The goat fulfils their nutritional needs by
browsing young leaves of trees and bushes. The majorities of goats belong to small and marginal farmers who have
scanty knowledge of feeding and reared them in extensive system without supplementing concentrate. If good
vegetation is available, healthy growth of kids can be obtained. In present circumstances the grazing or browsing,
fully cannot support normal growth and development, resulting in poor health of animals (Singh et al., 2010). Blood
biochemical and haematological parameters serve as indicators of physiological state and true reflection of health
status of animals, predisposed by nutrition, environmental factors and stress (Balikei et al., 2007). It is often very
difficult to assess the current health status of animals without detailed examination of blood. Supplementation of
concentrate provides high energy, protein and micronutrient required for blood formation and body immunity. It
maintains energy balance and dilutes the adverse effects of dietary tannin in the leaves. When given with browsing
it boosts up the body immunity and blood formation. Supplementation of minerals in the form of balanced
concentrate mixture is a recommended practice (Khadda et al., 2018) and urea has been tried as non-protein
nitrogenous (NPN) substance to replace part of proteins in ruminant diet (Aruwayo, et al., 2016). Therefore, an
attempt was made to evaluate the relative effect of existing feeding practices and extra allowances of concentrates
(conventional vs. urea based) provided during the growing period on hemato-biochemical profiles in local goats.

Materials and Methods

The experiment was conducted on eighteen non-descript male kids (4-5) months of age with mean body weight of
9.5 + 0.24 kg at the Indore district, Malwa region of Madhya Pradesh. All animals were in proper health and alert
in appearance. The kids were dewormed before the start of the experiment. These animals were divided into three
groups of six in each group on the basis of their body weights following randomized block design and reared under
a semi extensive system of feeding. Apart from routine 6-7 hours grazing kids were assigned into three dietary
treatments. Group T1 was given no concentrate mixture (Control). Group T2 was given 200 g non-urea-based
concentrate daily. Group T3 was given a 200 g urea-based concentrate mixture daily. The composition of the
concentrate mixture is presented in Table 1. The composition of concentrate mixtures was computed in such a way
that both were isonitrogenous (16% CP), isocaloric (70% TDN) and adequate in critical minerals.

Table 1: Composition of concentration mixtures

Ingredients (%) T2 T3
Maize crushed 55 55
Maize flour - 5
Soya DOC 17 -
Wheat bran 25 35
Urea - 2
Mineral mixture* 2 2
Salt 1 1

*Composition per 250 g Ca 70. g, P 20. g, 1 0.10g, Fe 0.75g, Zn 1.50g, Cu 0.20g, Co 0.045g, Vitamin A 5,00,0001U, D3
1,00,0001U, B, 0.2g, K 0.1g, B1, 600ug

At the end of 90 days of experimental feeding hematological parameters and metabolites of blood in animals of
supplemented and un-supplemented groups were estimated. About 10 ml of blood was collected from the jugular
vein of each kid in the morning before watering and feeding, 8 ml blood was transferred to the centrifuge tubes
without anticoagulant for the harvesting of serum. The remaining (2ml) blood sample is transferred to EDTA coated
vacuumed tube for estimation of the haematological profile. Hemoglobin and PCV were estimated in whole blood
immediately after the collection of blood by acid haematin method (Benjamin, 1985) and Wintrobe’s tube (Hawk,
1965), respectively. The method used to calculate TEC, MCV, MCH, MCHC, TLC and DLC as per Jain (1986).
Serum was harvested from blood as per the standard procedure. The serum biochemical parameters like glucose,
total protein, albumin, globulin, BUN, triglyceride, and cholesterol concentrations were estimated by using a semi-
auto biochemistry analyzer (Span diagnostic Ltd.) with standard kits. The data obtained were subjected to analysis
of variance in a completely randomized block design. Treatment means were ranked using Duncan’s multiple range
test (Snedecor and Cochran, 1995) using SPSS version 22.
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Results and Discussion
Haematological Profile

The results of the haeamatological parameter from the study are presented in Table 2, indicates that blood
constituents are also affected by the level of nutrients in the ration. Total erythrocyte counts (106 /ul) in the T;
(control) group were 12.48, which was significantly (P< 0.01) improved to 14.63 in T, and 14.43 in T3 although
were within the normal range (8-18/106 /ul) as reported by Kaneko (1989). Similarly, hemoglobin and hematocrit
were also significantly (P< 0.01) higher and within the normal range in concentrate supplement groups. The
improvement in Hb, TEC and PCV might be due to better hematopoiesis as a result of improved availability of
nutrients. Adamu et al. (2006) observed that feed composition had a significant effect on haematological values like
PCV, Hb and RBC. Low values for haematological parameters could be due to the harmful effects of high dietary
contents and the nutritional status of animals causes differences in values or TEC and PCV. Feeding animals with
protein-deficient diets decrease the production of blood cells, leading to bone marrow hypoplasia and inducing
structural alterations interfering with both innate and adaptive immunity (Etim et al. 2014). Similar results are
accorandence with earlier scientist studies. Gendley et al. (2015) reported that the Hb, TEC and PCV were improved
in goats after 60 days when provided additional concentrate mixture or urea molasses mineral block along with a
basal roughage diet. Similarly, improved haematological profiles of Mlabari kids’ supplemented concentrate diet
resulted in increased significant (P<0.01) difference in the values of Hb, PVVC, TEC and MCV by Prasad et al.
(2017). Also, Singh et al. (2010) concluded that mineral supplementation significantly (P<0.01) improved the
hemoglobin concentration and packed cell volume in weaned kids. Mean corpuscular hemoglobin reported in this
study was statistically similar in treatments groups.

The white blood cell count (TLC) and type (DLC) were not differing significantly indicating that feeding patterns
do not adversely affect the immune system and animal apparent health. The heamatological parameters of kids were
not significantly different in T, and T3, indicates that concentrate supplementation with 2% urea in concentrate
mixture did not portend any threat to growing male kids. A similar response of urea-based feeding was observed in
growing Sokoto red kids by Aruwayo et al. (2016) reported that 30% inclusion of urea treated rice milling waste
were not adversely affect haematological traits and supplied nutrients needed by the animals.

Table 2: Effect of concentrate supplementation on haematological parameters

T1 T2 T3 SEM Significance
Haemoglobin (g/dl) 8.73? 10.34° 10.34° 0.93 P<0.01
Hematocrit (%) 26.26° 31.51° 31.27° 2.96 P<0.01
Red blood corpuscles (10° /ul)) 12.48°2 14.63° 14.43° 1.19 P<0.01
Mean corpuscles volume (fl) 21.03 21.55 21.67 0.34 NS
Mean corpuscular Hb (pg) 6.99 7.07 7.16 0.08 NS
Mean corpuscular Hb (g/dl) 33.24 32.82 33.08 0.21 NS
White blood corpuscles (10%/ul) 8.85 8.47 8.66 0.19 NS
Neutrophil (%) 28.33 28 275 0.42 NS
Eosinophils (%) 4 3.66 3.5 0.25 NS
Basophils (%) 1.16 0.83 0.86 0.19 NS
Monocyte (%) 2.83 3.33 3 0.51 NS
Lymphocytes (%) 64.16 64.27 65.16 0.58 NS

Biochemical Parameter

The average serum biochemical parameters of kids supplemented concentrate with or without urea in browsing
condition is presented in Table 3. In our study, serum glucose concentration increased significantly (P< 0.01) in
supplemented groups than non-supplemented control animals. This increase in blood glucose level was probably
due to increased dietary protein and increased digestibility of nutrients which might have provided more
gluconeogenic precursors (Das et al., 2012). Similar observations of increased blood glucose level due to
supplementation of concentrate were reported by (More et al, 2008; Das et al., 2012; Mondal and Kakati, 2013).
Our finding contradicts with Gendley et al. (2015) reported blood glucose level was significantly (P< 0.05) higher
in the basal roughage diet-fed group compared to the other two supplemented groups. Suggesting hypoglycaemic
effect, low fibre content of UMMB might have changed the ratio of VFA subsequently lowering the blood glucose
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level.

Blood urea nitrogen was significantly (P<0.01) differ among treatment groups this indicated that concentrate
supplementation had an effect on serum urea level. As in the treatment groups, a higher plane of protein is fed,
which might be responsible for higher production of ammonia and urea so its concentration in blood has significantly
increased, although it is within the normal range for this species. Muralidharan et al. (2012) observed a similar trend
of BUN level in Micheri lambs, found UMMB supplemented group had higher values followed by the concentrate
supplemented group than control group and concluded that additional protein supplied through concentrate feed and
addition of urea as NPN source in UMMB might have increased the BUN values through metabolism. The findings
in the present study are in variance with earlier workers. Mondal and Kakati (2013) reported BUN was significantly
(P<0.05) decreased in supplemented groups credibly due to meeting the proper nitrogen and energy ratio required
to the ruminal microbes for their optimum growth and thereby ruminal excess nitrogen used efficiently as compared
to the unsupplemented group. Sahu et al. (2015) observed that serum urea concentration was significantly higher in
the supplemented group after 60 days of feeding. This might be due to nitrogen quality availability between
treatments groups resulted in different rates of body catabolism (Tainturier et al., 1984).

The overall mean values of serum triglyceride, cholesterol total protein, albumin, globulin and A:G ratios were
found to be similar (P<0.05) in treatment groups and were within the normal range (Kaneko, 1989) indicating that
supplementation of concentrate did not have an ill effect on the health status of kids resulted from no influence on
these parameters. Similar observations were also reported by Das et al., 2012 for (TP & albumin), Mondal and
Kakati, 2013 for (TP, triglyceride and cholesterol) and Gendley et al., 2015 for (TP, albumin & globulin). The
present findings are not in agreement with the findings of Mellado et al., 2020 who opined that serum total protein
and cholesterol concentrations were lower in un-supplemented than supplemented crossbred adult goats, which
shows that un-supplemented animals had some degree of malnutrition.

Table 3: Effect of concentrate supplementation on biochemical parameters

T1 T2 T3 SEM Significance
Blood Sugar (mg/dl) 47.16% 59.00° 57.66° 6.48 P<0.01
Total protein(g/dl) 7.98 8.11 8.01 0.22 NS
Albumin (g/dI) 4.3 4.46 4.33 0.26 NS
Globulin (g/dl) 3.67 3.65 3.67 0.01 NS
Albumin: Globulin 1.17 1.25 1.18 0.04 NS
BUN (mg/dl) 21.832 26.86% 27.66° 3.15 P<0.01
Triglyceride (mg/dl) 15.96 16.37 16.58 2.25 NS
Cholesterol (mg/dl) 113.33 122.66 122.83 5.35 NS

Conclusion

It may be concluded that the production system had a significant influence on the haemato- biochemical traits of
local male kids due to a higher plane of nutrition provided to the treatment group. A minimum amount of 200g
concentrate mixture is offered daily to browsing kids; it fulfills the nutritional deficiencies of the natural vegetations.
Isonitrogenous substitution of urea for true protein does not have a biochemically determinable disadvantage to their
counterparts fed soybean meal as a protein source.
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