J.Animal and Poultry Prod., Mansoura Univ., Vol. 5 (12): 793 - 813, 2014

CHANGES IN HAEMATOLOGICAL AND PHYSIOLOGICAL
PROFILE OF BARKI LAMBS AND THEIR DAMS FED SALT
TOLERANT PLANTS SILAGE DURING THE POST-PARTUM
PERIOD

Ibrahim, N. H.

Animal and Poultry Physiology Department, Animal and Poultry
Production Division, Desert Research Center, Mataria, Cairo, Egypt
Nagy_drc7777@yahoo.com

ABSTRACT

To investigate the changes which might occur due to feeding silage of salt
tolerant plants in physiological and haematological profile of Barki ewes and their
newly born lambs during neonatal period (1% month post-partum), a total of forty-eight
adult Barki ewes (2.5- 3 years old and 38.39 kg average body weight) and their lambs
(with a mean birth weight of 3.35 kg) were used. These ewes were randomly divided
into two equal groups. The first group was fed a control roughage diet of Berseen hay
while the second one was fed silage made from four salt tolerant plants (Atriplex
halimus (50%), Beta vulgaris (25%), Pearl millet (15%) and Carthamus tinctorius hay
(10%). Commercial concentrate mixture was used as the concentrate portion of the
ration to ewes of the two groups. All ewes of both groups were naturally mated. The
two groups fed these diets for an adaptation period of 21 days before mating season
and continued all over the pregnancy period and then after parturition till weaning
their lambs. Throughout the first month after parturition, live body weight changes,
thermo-respiratory responses and haematological profile were recorded at intervals of
five days for all ewes and their lambs. In addition, milk yield was estimated from all
ewes in both groups immediately after birth and every week during the first month
after birth.

In general, statistical analysis showed a significant (P<0.01) effect of
measurement intervals on all the studied hematological parameters in both Barki
ewes and their lambs except for mean corpuscular hemoglobin concentration of
dams. However, all of these parameters didn't affected by type of maternal nutrition
especially in lambs. There were no significant effects of type of feeding on rectal,
skin, and coat temperatures at all times of measurement in lambs or their dams.
However, Regardless of feeding type both ewes and lambs had higher (P<0.01)
respiration rate at the first day of birth than at 7, 14, 21, 28 days post-partum.

In conclusion, results of the present study indicated that feeding Barki ewes on
silage from the experimental salt tolerant plants can not affect their productivity with
no health challenges to them or to their lambs.

Keywords: Neonatal Period, Hematological Parameters, Physiological profile, Barki
ewes, Barki Lambs, Salt tolerant plants.

INTRODUCTION

Under the arid conditions of South Sinai Peninsula in Egypt, where
sheep are raised in predominantly extensive production systems, shortage of
feed stuffs and scarcity of fresh water are the main limiting factors for
sufficient animal production. Barki is one of the three major sheep breeds of
Egypt. About one million head of this breed are maintained along the North
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Western Coastal Area (MoLAR, 2004), out of which 700 thousand weaned
lambs may be produced yearly.

In Egyptian deserts, there are large areas of sandy soils that promote
growth of halophytes and salt tolerant plants which can be used to feed
desert animals (Helal and Fayed, 2013). Halophytes and other salt-tolerant
plants, fresh or ensilage, can constitute a major portion of the feeding
program of livestock in the arid and semi-arid regions (Squires and Ayoub,
1994; Abou El-Nasr et al., 1996 and El-Shaer, 2010). Several studies
recommended cultivating salt and drought tolerant fodder shrubs (e.g.
Atriplex spp.) and salt and drought tolerant grasses and legumes such as
sorghum and Pearl millet which might fill the gap in animal feeding
production in arid and saline areas (Hanafy et al., 2007 and El-Shaer, 2010).
However, high salt content of the salt tolerant plants is perhaps the major
negative component. Furthermore, some anti-nutritive factors like lignin,
oxalates and nitrates could restrict the utilization of some halophytes and
salt-tolerant forages in livestock feeding mainly when they are used as sole
diets. The presence of these compounds forms insoluble complexes with
essential minerals, proteins and carbohydrates, lowering the nutritive value
of the product (El-Shaer, 2010). However, Abou El-Nasr et al. (1996) and
ICBA (2006) stated that appropriate processing of these species as silage
form could dilute the negative effects of these anti nutritional factors, and
thus improve animal performances.

The maternal nutrition is a major intrinsic factor that influences
intrauterine fetal growth and organogenesis (Elnageeb and Abdelatif, 2013).
Manipulation of maternal nutrition is particularly critical during pregnancy and
lactation.

Therefore, evaluating the effects of maternal nutrition on growth
performance, physiological and hematological profile of nhewborn lambs and
their dams provided useful data for sheep industry. Also, considerable
attention should be focused on post-partum period as it critical regarding the
fine-tuning shift in physiological responses of newborn lambs to extra-uterine
environment.

Where the neonatal period is a critical step for newborn lambs which
all organ functions must adapt to extra-uterine life (Piccione et al., 2007:
Piccione et al., 2008; Piccione et al., 2009; Fragkou et al., 2010; Saddiqi et
al., 2011 and Chniter, et al., 2013). During this period, known as the adaptive
period, thermoregulatory, cardiovascular, respiratory, metabolic and
homeostatic mechanisms complete their maturation. Thus, the newborn lamb
is in a metabolically unstable state that makes it particularly sensitive to
hazardous environmental conditions and perinatal diseases (Dwyer, 2008).
Modification and adjustment of extra-uterine environment according to the
needs of newborn in the first week of life can greatly reduce the death rate
(Nowak et al., 2000; Sawalha et al., 2007). Neonatal lambs are not capable
to face cold and heat stress and they show response to high temperature by
change in respiratory rate and irregular breathing (Symonds et al., 1995).
Maternal nutritional, age, sex, genetics (breed and crossbreeding),
reproductive status (pregnancy, lactation and estrus), housing, salinity, feed
shortage, environmental factors, lambs birth weight, stress and transportation
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are known to affect hematological and physiological parameters (Balikci et
al., 2007).

The insufficient information about the effects of feeding silage from
salt-tolerant plants was the motive of this study to focus on changes in body
weight, some hematological and physiological parameters in Barki sheep
and their lams during the first month post-partum under South Sinai
conditions.

MATERIALS AND METHODS

Study location

The present study was launched at Ras Sudr Research Station,
located at South Sinai Peninsula, belonging to Desert Researcher Center,
Ministry of Agriculture and Land Reclamation, as a part of Bilateral Project
(ICBA-DRC) in Egypt. The project aimed at improving the sustainability of
sheep production systems by increasing the availability of non-conventional
forage resources through introducing salt-tolerant plants. This study was
conducted from January 1% to February 1% 2013.

Animals and management

Experimental animals were forty-eight adult estrus synchronized Barki
ewes aging 2.5- 3 years old and averaging 38.39% 1.85 kg body weight and
their born lambs. These ewes were randomly divided into two equal groups.
Ewes of the first group was fed a control diet of Berseem hay and
commercial concentrate while those of the second one were fed silage made
from four salt plants (Atriplex halimus, 50%; Beta vulgaris, 25%; Pearl millet,
15% and Carthamus tinctorius hay, 10%) and commercial concentrate.
Experimental animal were fed their nutrient requirements during different
physiological status according to Kearl (1982). The chemical compositions of
tested mixture, Berseem hay, silage mixture and Concentrate feed mixture
were determined according to A.O.A.C. (1990) and presented in Table (1).

The two groups were fed these diets for an adaptation period of 21
days before mating season and all over the pregnancy period and after
parturition till weaning lambs. Drinking clean fresh water was made available
twice a day over the experimental period. All ewes of both groups were
naturally mated. Birth weight of all lams averaged 3.35+0.03 kg. All lambs
were housed with their mother during the entire study period (one month)
and fed only with colostrum and maternal milk. During the experimental
period, no abnormalities such as fever, anorexia, depression, soft feces, or
other condition that can alter the studied parameters, were observed. Lambs
were clinically healthy and the mothers were preventively treated for internal
parasites at the start of the experiment.
Table (1):Chemical composition (%) of experimental feed stuffs (as % on DM

basis)
Ingredient DM oM CP EE CF NFE Ash
Berseem hay 85.1 88.95 12.22 1.18 | 28.55 47.00 11.05
Silage mixture 35.93 | 79.94 | 10.95 | 1.43 | 20.16 | 47.40 | 20.06
CFM 91.42 89.71 13.61 2.54 15.67 57.89 10.29

DM: dry matter, OM: organic matter, CP: Crude protein, EE: ether extract: CF: crude fiber,
NFE: Nitrogen free extract, CFM: Concentrate feed mixture
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Climatic conditions
During the experimental period, average ambient temperature and
relative humidity were continuously recorded using a hygrothermometer. The
temperature-humidity index (THI) was then calculated according Piccione et
al. (2011) with the following equation:
THI (°C) = tbs — (0.55 — 0.55 @/100) (tbs — 14.4)
Where:
tbs = dry-bulb temperature (°C),
¢ = Relative Humidity (%).

The environmental conditions are given in Figure 1.
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Figure (1):Graphical representation of the ambient temperature, temperature
humidity index (THI) (expressed in °C), and relative humidity
(expressed in %), recorded during the first month of life in lambs
and their dams after parturition

Measurements

Each experimental ewe in both groups was weighted before mating
and before parturition. These ewes and their lambs were weighted
immediately after parturition and then every week early in the morning before
feeding and suckling to the nearest 10 gm.

Milk yield was estimated from all ewes in both groups immediately
after birth and every week during the following month. Chemical composition
of milk in terms of fat, protein, lactose, total solids and solids not fat was
determined using milk scan (Bently-Belguim).

During the first month after parturition, once every week in the morning
(8:00 a.m.) 5 ml of blood were collected from the external jugular vein of
each ewe in vacuum tubes containing EDTA. The first sampling in the lambs
was performed a few hours after the colostrum intake. From lambs only 2 ml
of blood were collected with the same modality. All parameters of blood
picture (erythrocytes cell counts, RBCs; white blood cells, WBCs; hematocrit,
Hct; hemoglobin, Hb; mean corpuscular volume, MCV; mean corpuscular
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hemoglobin, MCH and mean corpuscular hemoglobin concentration, MCHC)
were measured in whole blood using blood counter apparatus model Rayto
Product RT-7600 Auto Hematology Analyzer.

Thermo-respiratory responses included rectal temperature (RT, °C);
skin temperature (ST, °C); coat temperature (CT, °C) and respiration rate
(RR, acts/min) were weekly recorded 2-times daily (i.e., 08.00 and 14.00 hr)
for all dams and their lambs. Since there was no differences between
morning and afternoon readings, the averages were calculated and
represented.

Statistical analysis

Results were presented as Mean + SE. A two-way repeated analysis
of variance (ANOVA) was used to determine statistical differences between
mean values of the studied parameters in the first month postpartum. All the
measurements were analyzed by generalized linear model using statistical
software Minitab 12.1 (SAS, 2004).

RESULTS AND DUSSCICION

Live body weight:

Live body weights (LBW) of Barki ewes in both groups at pre-mating
were nearly similar, 38.17 and 38.60 kg for group 1 and 2, respectively
(Figure 2. As usual, appreciable gains occurred in LBW of ewes from mating
to parturition to be 46.21 and 48.14 kg, respectively, with insignificant
(P<0.05) differences.

Ewes decreased (P<0.01) weight in both groups gradually during the
neonatal period approaching their weights before insemination. The losses of
weight as a percentage of initial body weight at pre-partum during 0, 7, 14,
21 and 28 days after birth were 21.18, 9.92, 3.20, 2.52 and 2.57% in ewes
fed Berseem hay, while were 25.02, 8.90, 3.38, 2.24, 2.54 and 3.2% in ewes
fed silage from salt tolerant plants. However, the experimental Barki ewes
remained apparently in good health throughout the experimental period
irrespective of maternal feeding type.

The obtained results showed that animals fed silage from salt tolerant
plants had insignificant higher final body weight as compared to the control
(Figure 2). These results demonstrated the potentiality of such salt tolerant
plants mixture to fulfill the animal requirements to maintain their body weight.
From other point of view, this slight increase in final body weight might be
due to the increase in water intake in T2. Similar trends were obtained by
(Shawkat et al., 1988; Abou EI-Nasr, 1998 and Shaker et al., 2014).
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T1, animals fed on berseem hay + CFM (Control group); T2, animals fed on silage made from
salt tolerant plants.

Figure (2): Changes in live body weight of Barki ewes as affected by feeding
salt tolerant plants monitored throughout experimental period

Average live body weight, total weight gain, average daily gain and
percentage changes of male and female lambs at birth, 7, 14, 21, 28 days of
age under the effect of feeding dams traditional diet (Berseem hay) or
untraditional diet (silage) are presented in (Figure 3). Each of total gain and
daily gain was not significantly affected by mothers type of feeding, but was
affected (P<0.5) by sex throughout the experimental period. The average
birth weight was 3.69 and 3.05 kg in male and female lambs, respectively. At
7, 14, 21, and 28 days of age body weights were 4.82, 6.18, 7.39, and 8.60
kg in male lambs while those of female lambs were 4.06, 5.24, 6.27 and 7.40
kg. These results agreed with those of Al-Shorepy and Notter (1998);
Gootwine and Rozov (2006); Chniter et al. (2011) and Chniter et al. (2013).
Abdel-Fattah et al. (2013) and Babar et al. (2004) interpreted that male
lambs generally stay slightly longer in mother's womb than females and
hence heavier at birth. Moreover, Ebangi et al. (1996) stated that the higher
weight of male in comparison to female lambs at all ages in general trend in
sheep and could reflect differences in hormonal profiles between males and
females during infancy favoring growth rate in the former.
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T1, lambs born from ewes fed on berseem hay + CFM (Control group); T2, lambs born from
ewes fed on silage made from salt tolerant plants.

Figure (3): Changes in live body weight of Barki lambs as affected by
maternal nutritional monitored throughout neonatal period

Milk yield and milk composition of Barki ewes as affected by feeding
type:

Data of milk yield and composition for ewes fed Berseem hay or silage
from salt tolerant plants during neonatal period are shown in Table 2.

Lactation curves, in yield and milk composition, are mainly conditioned
by several factors including breed, stage of lactation, milking system, season
and feeding in sheep (Flamant and Morand-Fehr, 1982; Treacher, 1983;
Bocquier and Caja, 1993 and Caja and Bocquier, 2000).
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Milk yield was recorded and analyzed from the fourth day after birth
since colostrum lasts for the first three days. The milk yield was significantly
(P<0.05) affected by both types of roughage and day after parturition. Ewes
fed silage from salt tolerant plants had greater (P<0.01) average daily milk
yield (696.6 ml) than ewes fed Berseem hay (683.3 ml). El-Hawy (2013)
found similar results in Shami female goats. Increasing milk yield of ewes fed
silage from salt tolerant plants is probably due to an increase silage moisture
content and increase drinking water resulting from high silage content of
mineral salts.

Average daily milk yields at different experimental occasions were
585.6, 606.8, 782.1, 752.0 and 721.1 ml for lactated ewes at 4, 7, 14, 21 and
28 days post-partum, respectively. Milk yield recorded the highest values in
day 14 after parturition in both treatments (779.2 ml/day for T1 and 785.0
mi/day for T2). After attaining the peak, milk yield decreased gradually till the
end of the neonatal period. These results are in agreement with those of
Collomb et al., (2004) and Mousa (1999&2011) who reported that daily milk
of Awassi ewes reached the peak at 2" week of lactation and milk yield
increased linearly with increasing salt tolerant plants. Likewise, the same
trend was reported by Kassab et al. (2009), Hayder (2004), Hamdon (2005)
and El-Medany (2005) in different sheep breeds.

The total fat, lactose and ash percentages insignificantly differed
among treatments. In accordance, Ferris et al. (2003) reported that milk fat
content in lactating dairy cows was unaffected significantly by the inclusion of
fodder beet in the diet. Ewes received silage of salt plants, while had lower
(P<0.05) milk protein as a result of low protein diet in this group, however
they showed higher (P<0.05) solids not fat and total solid percentages than
ewes fed Berseem hay which is probably due to an increase of salt in the
silage halophytes. These results agreed with those obtained by Collomb et
al. (2004) and Mousa, (2011). Nevertheless, Ferris et al. (2003) found that
milk protein content showed a significant (P<0.01) increase with increasing
crude protein of diet and inclusion of fodder beet in the diet. Also, Keogh et
al. (2009) reported that cows offered fodder beet pre-partum had greater milk
solids and solid not fat in the first 35 days of lactation than those offered Kale
and grass silage pre-partum.
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Table (2): Mean values of Milk yield and composition of Barki ewes as affected
by feeding salt tolerant plants monitored during the first month after

parturition
4 days |7 days| 14 days | 21 days | 28 days +SE
Item Tr. after after after after after |Overall
Birth | Birth | Birth | birth | Birth T D |TxD
Milk Yield,| T1 583.7 |596.2 | 779.2 747.7 709.5 [683.3°
ml T2 | 5895 |617.5| 7850 | 756.4 | 734.8 |696.6"| 4.54* | 7.17" [10.15"S

Overall| 586.6° |606.8°| 782.1* | 752.0° | 721.1°
T1 | 491 | 506 | 525 5.94 6.03 | 5.44

0 ok
Fat, % T2 | 488 | 498 | 5.20 5.85 6.02 | 5.38 |0.05™|0.08" |0.13"°
Overall| 4.89° [5.02B°| 5.22° | 5.89" | 6.02"
. T1 | 6.90 | 539 | 455 4.45 412 |5.08"
Protein, %

T2 | 6.50 510 | 4.39 4.44 3.90 |4.86° | 0.06" |0.10" |0.15™
Overal| 6.70" [5.24° | 4.47° | 4.44° | 4.01°
T1 | 560 | 519 | 4.19 4.39 413 | 4.70
T2 | 566 | 528 | 4.29 4.54 4.22 | 4.80 |0.06"|0.10" |0.15"°
Overall| 5.63" |524° | 4.24° | 447° | 4.17°
T1 | 081 | 069 | 0.70 0.80 0.77 | 0.76

Lactose,%

0,
Ash, % | 5 | 092 | 000 | 091 | 093 | 088 | 0.90 |0.06%|0.10"0.15"
Overall 0.86 | 080 | 0.80 | 086 | 082
T1 | 1033 | 1020 | 1011 | 10.02 | 9.75 |10.08°
SNF, % A e S NS
T2 | 1084 | 1071 1053 | 1050 | 1025 |10.56*| 0.07" |0.11"|1.15
Overall| 10.58" [10.45"| 10.32* | 10.26"® | 10.00°
T1 | 1524 | 1526 | 1536 | 1596 | 1578 |1552°
TS, pg/ml

T2 | 15.72 | 1569 | 15.73 | 16.35 | 16.27 [15.95"| 0.11" |0.17" |0.25"°
Overall| 15.48% [15.47°] 15.54°° | 16.15" | 16.02""

* P<0.05, **, P<0.01, NS, non-significant, T1, animals fed on berseem hay + CFM (Control
group); T2, animals fed on silage made from salt tolerant plants, SNF, solids not fat: TS,
total solid. A, B = Values with different letters on the same row differ at (P<0.05), A, B =
Values with different letters on the same column differ at (P<0.05).

Hematological profile:

The mean values of erythrocyte cell counts (RBCs), white blood cells
(WBCs), blood hemoglobin (Hb), hematocrit (Ht), mean corpuscular volume
(MCV), mean corpuscular hemoglobin (MCH), and mean corpuscular
hemoglobin concentration (MCHC) of Barki dams and their lambs are
presented in Tables 2&3.

Blood is an important and reliable medium for assessing the health
status of individual animal (Bhat et al.,, 2012 & 2014). Variations in
hematological responses of animals are due to several factors such as
altitude, feeding type, age, sex, breed, diurnal and seasonal variation,
temperature and physiological status of animals (Ramprabhu et al., 2010).
Hematological parameters are widely used for the diagnosis of serious
animal diseases which can lead to economic losses in animals like reduced
fur, wool and milk production (Oduye, 1976 and Mbassa and Poulsen, 2003).

In the current investigation, all hematological profile (Tables 3&4) were
within the normal range in sheep (Abdel-Fattah et al., 2013). Regardless day
after parturition, Ht, Hb, WBCs, MCV and MCH in ewes fed silage from salt
tolerant plants were lower (P<0.01) than ewes fed Berseem hay. This
reduction is might be attributed to the hemodilution effect resulting from an
increase in water intake, an increase in plasma volume and/or the increasing
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water mobilization to mammary gland through the vascular system (El-Sherif
and Assad, 2001 and Bamerny, 2013). The increases of RBCs, Ht% and Hb
concentrations immediately after parturition probably is due to higher
demand for oxygen and the requirements of higher metabolic rate (El-Sharif
and Assad, 2001; Antunovi et al., 2011; and Bamerny, 2013).These
parameters in Barki ewes decreased (P<0.01) gradually thought the period of
post-partum (Table 2).

Table (3): Mean values of the hematological parameters of Barki ewes as
affected by feeding salt tolerant plants monitored during the first
month after parturition

. 7 days |14 days |21 days |28 days +SE
Item Tr. Irg}[Peerdt')?rtter:y after | after | after | after |Overall _
Birth | Birth | birth | Birth T D | TxD
RBCs, T1 10.42 8.52 9.13 8.86 8.04 8.99

x10°%/uL T2 10.23 8.28 9.38 8.96 8.66 | 9.10 0.08"0.12"0.17"®
Overall| 10.32% 8.40° | 9.25° | 8.091° | 8.35°
\WBCs, T1 12.43 10.43 | 11.03 | 11.16 | 11.20 [11.25"

X 10°/uL T2 12.12 10.00 | 10.50 | 10.62 | 10.71 |10.79°|0.02"|0.037[0.03"
Overall| 12.28"% | 10.22° | 10.77° | 10.897 | 10.96°
T1 33.16° [30.83%°| 28.33" [29.507°|29.83**|30.33"

Ht, % ab abc abc c C B ok ok ok
T2 32.16 30.16 29.33 26.83 27.66° [29.23"|0.23"(0.367|0.52
Overall| 32.66" | 30.50° | 28.83° | 28.16° | 28.75°
b a/dl T1 9.93 915 | 848 | 876 | 8.45 |8.95" R
' 9 T2 9.66 8.90 0.30 8.20 8.18 | 8.65° |0.04”|0.06*+0.09M°
Overal| 9.79" 9.03° | 8.39° | 8.48° | 8.32°
MCV. fl T1 33.33° 38.52% | 33.09° | 35.61% | 38.59% {35.83" R R ]
' T2 31.77° | 36.94% | 31.63" | 30.30° | 32.16" |32.56°|0.457|0.717| 1.01
Overall| 32.55° | 37.73" | 32.36° | 32.95° | 35.38°
MCH T1 9.98 1147 | 9.91 | 10.61 | 10.99 |[10.59"
P9 9.66 11.06 | 9.08 | 941 | 9.72 |9.79% |0.12"]0.19”"(0.26™
Overall| 9.82°° 11.27" | 9.50° [10.01°°| 10.36°
vicHC. % | 1L 29.96 29.71 | 29.98 | 29.76 | 28.44 |29.57

T2 30.51 30.01 | 28.98 | 31.63 | 30.62 |30.35|0.3"°(0.49"0.70""
Overalll 30.24 29.86 | 29.48 | 30.69 | 29.53

*, P<0.05, **, P<0.01, NS, non-significant, T1, animals fed on berseem hay + CFM (Control
group); T2, animals fed on silage made from salt tolerant plants, RBCs: erythrocytes cell
counts, WBCs: white blood cells, Ht: hematocrit, Hb: hemoglobin, MCV: mean
corpuscular volume, MCH: mean corpuscular hemoglobin, MCHC: mean corpuscular
hemoglobin concentration, a, b,c, =Values in the same column or row within certain trait
with different super scripts are significantly differed (P< 0.05), A, B = Values with
different letters on the same row differ at (P<0.05), A, B = Values with different letters on
the same column differ at (P<0.05).

Mayor and Cuezva (1985), Franzoi et al. (2002) and Piccione et al.
(2008) stated that in general from the 34" day of intrauterine life till the first
post-partum hours all blood components and the coagulation factors are
subjected to continuous changes, even after this period. During the post-
partum days the ewes showed a significant decrease (P<0.001) in RBCs,
WBC, Ht and Hb. Instead, a significant increase after the birth was observed
only on MCV and MCH, which constantly increased in day 7 and decreased
from day 14 till day 28 after birth.
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In lambs, a significant increase occurred since day 7 after birth in
RBCs, and WBCs. According to Piccione et al. (2010) and Zumbo et al.
(2011) the gradual increase in RBCs of newborn animals during the early life
is not due to an abnormal response, but is called “adaptive period” during
which, in all species, the stem cells change into normal erythrocytes that, in
the embryo, are principally produced by the liver, and by the bone marrow in
adults. In the goat foetus, bone marrow haematopoiesis is initiated shortly
before day 70 of intrauterine life, although some hepatic and splenic
erythropoiesis occurs even at the time of birth (Zanjani et al. 1974). The
WBCs of the lambs showed Sudden increase (P<0.05) after birth especially
throughout the first 14 days. This might be due to an improvement of the
immunological system during this period after receiving the immunoglobulins
from colostrum as suggested by Vihan and Ray (1983), Quigley et al. (2001)
and Jeffcott (2008).

Results showed an increase of hemoglobin (Hb) gradually and
simultaneously with the increase in the number of RBCs. In spite of the
significant decrease in MCH and MCV, the value of MCHC showed gradual
increase from birth to the day 28 of age. It seemed that lambs depend on
concentrating Hb within erythrocytes to keep blood Hb within normal range.
Increasing MCHC might was achieved through keeping body fluids outside
cells (blood and intracellular space).

Despite the increase in both RBCs and WBCs, Ht value did not
change appreciably from immediately after birth (23.25%) to the day 28 of
age (23.83%). This mainly might be due to the significant decrease in MCV,
in addition to increasing blood fluids volume. This decrease in MCV might
lead to rapid diffusion of oxygen as a result of increasing surface to volume
ratio of erythrocytes (Alessandro et al., 2011). This is a characteristic of kids
of every species since the volume of red blood cells is 21% higher in
newborn than in adult animals (Huisman et al. 1969, Mbassa and Poulsen
1991).
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Table (4): Mean values of the hematological parameters of Barki lambs as
affected by maternal nutritional monitored during the first month of

life
I . 7 days |14 days |21 days |28 days
Item Tr. |r2][1t”|eerdt|)€i:1rttehly after after after after |Overall *SE
Birth Birth birth Birth T D |(TxD
RBCs, T1 4.03 5.24 6.05 6.45 754 | 5.86
X 10%/uL T2 4.02 534 | 593 | 6.39 | 7.45 | 5.82 [0.01"0.16"0.23"
Overall|  4.03° 529 | 5.99° | 6.42° | 7.49"
BCs, T1 4.66° 6.52" | 952* | 9.33° | 961° | 7.93

X109l | T2 467° | 657 | 914° | 929" | 956° | 7.85 |p.070 12" |0 16"
Overall| 4.66° | 654° | 933" | 931" | 959
T1 2333 | 23.66 | 21.83 | 22.16 | 24.00 | 23.00

Ht, % T2 23.16 23.50 | 21.66 | 22.50 | 23.66 | 22.90 |0.31"% 0.49" |0.70"
Overall| 23.25* |23.58" | 21.75% [22.33%] 23.83"
b, gral | 12 5.90 585 | 592 | 630 | 7.32 | 6.26 N
' T2 5.66 590 | 587 | 629 | 7.22 | 9.20 0.13"90.20"(0.29

Overal| 5.78° 587° | 5.90° | 6.29° | 7.27"
MCV. fl T1 59.16° | 46.11° | 36.05° | 34.49° | 32.21% [ 41.61 R ]
' T2 58.34° | 44.06™ | 36.35™ | 35.70™ | 32.34" | 41.36 0.87"%1.397| 1.96
Overal| 58.76" | 45.08° | 36.20° | 35.09° | 32.27°

MCH T1 15.47° [11.48™ | 10.04° | 10.10° | 10.00° | 11.42
P9 | 1553 | 11.20% | 10.31° | 10.20° | 10.12° | 11.47 0.33"0.537|0.75"
Overall| 1550 | 11.34° | 10.18% | 10.15° | 10.06°
vicHC % | T2 26.61 26.00 | 28.30 | 30.02 | 32.48 [ 28.68 R
' T2 27.61 26.43 | 28.62 | 28.96 | 33.20 | 28.97 [0.72"1.14"|1.61"
Overall| 27.11% | 26.21°F | 28.46% | 29.49° | 32.84"

* P<0.05, **, P<0.01, NS, non significant, T1, lambs born from ewes fed on berseem hay +
CFM (Control group); T2, lambs born from ewes fed on silage made from salt tolerant
plants, RBCs: erythrocytes cell counts, WBCs: white blood cells, Ht: hematocrit, Hb:
hemoglobin, MCV: mean corpuscular volume, MCH: mean corpuscular hemoglobin,
MCHC: mean corpuscular hemoglobin concentration, - a, b,c, =Values in the same
column or row within certain trait with different super scripts are significantly differed (P<
0.05), - A, B = Values with different letters on the same row differ at (P<0.05).

Thermoregulation:

Tables 5&6 demonstrate thermoregulation of Barki ewes and their
lambs in terms of thermo-respiratory responses as affected by maternal
feeding type and day of age throughout neonatal period.

In ewes, feeding type affected (P<0.01) both rectal and skin
temperatures (RT and ST), while respiration rate (RR) was affected (P<0.01)
by day after parturition. Overall means of RT and ST decreased (P<0.01) in
ewes fed silage from salt tolerant plants than in those fed Berseem hay
(39.14 vs. 39.48 °C in RT and 38.20 vs. 39.28 °C in ST, respectively). The
decrease in RT and ST observed in ewes fed silage from salt tolerant plants
might be due to the increase in water intake (El-Sherif et al., 2002), hence
increased water available for evaporative cooling. This result was in
agreement with that of Nassar and Hamed (1980) who reported that rams
consuming 1.3% salt in drinking water showed tendency to have lower RT
and ST than the control ones. However, Badawi (1969) reported that sheep
drinking fresh water or 1.5% saline water had RT an ST close to each other.
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Coat temperature was not affected significantly by all sources of
variance in this experiment (Table 5). As a result, the gradient between ST
and CT was at its highest level in ewes fed silage from salt tolerant plants. It
seemed that feeding salt tolerant plants stimulated ewes to increase
insulation capacity of their coat which in turn prevented heat load to reach
their bodies leading to significantly lesser values of RT (Table 5).

Day of age affected significantly (P<0.01) respiration rate in ewes,
while feeding type did not (Table 5). Overall mean of RR was higher (48.83
acts/min) for ewes immediately after parturition compared to 7, 14, 21, 28
days of parturition (40.50, 42.83, 41.66, 40.00 acts/min, respectively).
Increasing RR immediately after birth might due to high inner energy
production owing to the efforts made during the parturition process.
Moreover, RR seemed to follow changes in CT, where the highest values of
both parameters occurred immediately after birth then decreased and
remained nearly persistent to the rest of experimental period.

Table (5): Mean values of the physiological parameters of Barki ewes as
affected by feeding salt tolerant plants monitored during the first
month after parturition

Immediately|7 days [14days|21days|28days +SE
Item Tr. after after | after | after | after [Overall T D <D
birth Birth | birth | birth | birth
RT °C T1 39.36 39.56 | 39.43 | 39.50 | 39.53 39.48’; R . -
' T2 39.26 39.23 | 39.03 | 39.05 | 39.15 |39.14°|0.08" [0.13"%|0.19
Overall| 39.31 39.90 | 39.23 [ 39.51 | 39.55
ST °C T1 38.53 39.23 | 39.43 | 39.23 | 40.00 39.23: R . <
' T2 38.86 38.50 | 37.40 | 37.03 | 39.23 |38.20°|0.21" |0.34"%|0.48
Overal| 387 38.85 [ 38.41 | 38.13 | 38.61
T °c T1 28.90 27.60 | 28.00 | 25.93 | 26.13 | 27.31
' T2 28.50 26.83 | 27.60 | 25.00 | 26.13 | 26.81 |1.37"%(2.16"%|3.06MS
Overall| 28.70 27.21 | 27.80 | 25.46 | 26.13
RR, T1 49.66 39.66 | 42.66 | 41.33 | 39.66 | 42.60
breaths/min| T2 48.00 41.33 | 43.00 | 42.00 | 40.33 | 42.93 [0.86"%| 1.61" [2.28M°
Overall| 48.83" [40.50° [42.83%|41.66"[40.00°

* P<0.05, **, P<0.01, NS, non-significant, T1, animals fed on berseem hay + CFM (Control
group); T2, animals fed on silage made from salt tolerant plants, RT: rectal temperature,
ST: skin temperature, CT: coat temperature, RR: respiration rate, A, B = Values with
different letters on the same row differ at (P<0.05), A, B = Values with different letters on
the same column differ at (P<0.05).

In lambs, both rectal temperature (RT) and skin temperature (ST) did
not affected either by the type of mothers feeding or day of age (Table 6).
The highest value in RT was recoded at day 14th of age and gradually
decreased with advancing age. This proved faster production of metabolic
heat in younger age and in counteraction to faster heat loss due to greater
proportion of surface area. El-Sherif (1991) found that triiodothyronine was
very high in newly born lambs than later ages. Runber (1883) stated that
fasting metabolism per Kg weight decreased with increasing size of animal,
but in general fasting homeothermy produce about 1000 Kcal heat for every
square meter of their body surface per 24 hours.

805



lbrahim, N. H.

Both coat temperature (CT) and respiration rate (RR) were decreased
significantly (P<0.05) with advancing age. The data depicted in Table (6)
indicated that immediately after birth lambs born from both groups
maintained significantly (P<0.05) higher RR (84 acts/min); in spite of the low
air temperature prevailing during experimental period; compared to 7, 14, 21,
and 28 days of age (68.33, 63.50, 70.50 and 63.00 acts/min, respectively).
As observed in ewes, CT showed the same trend of RR, which might indicate
that initiation of panting depend on CT. This might also related to the level of
metabolic heat production in relation to advancing age. Respiration rate of
the lambs all over the neonatal period was higher than the normal value of
sheep and never fall under 30 acts/min.

The results showed that, regardless of the day of age the lambs from
ewes fed silage from salt tolerant plants had insignificantly lower RT and RR
values compared to those born from ewes fed Berseem hay. This might be
related to more fluids reached lambs from their dams fed on salt plants,
hence more efficient evaporative cooling. Also, the dependence of RR on RT
might be indicated. This might be related to improved nutritional status of
dams. Budge et al. (2000) reported increasing the quality and quantity of
food provided to ewes in late pregnancy promotes fetal growth and Brown
Adipose tissue maturation, the combination of which will enhance neonatal
viability. Moreover, when maternal nutrition was inadequate, the non-
shivering thermogenesis was increased in newborn lambs (Gate et al.,
1999). The higher values of RT and RR indicate that the lambs used
physiological mechanism to regulate the body temperature by increasing
metabolic rate and non-shivering thermogenesis. Generally, Neonatal lambs
are not capable to face cold stress and they show response to high
temperature by change in respiratory rate and irregular breathing (Symonds
et al., 1995).

Table (6): Mean values of the physiological parameters of Barki lambs affected

by dams feeding salt tolerant plants monitored during the first
month after parturition

Immediately| 7days |14days|21days[28days +SE
Item Tr. after after | after | after | after |Overall
birth Birth | Birth | birth | birth T D | TxD
RT °C T1 39.50 40.13 | 39.83 | 39.93 | 39.60 | 39.80 - - -
' T2 39.43 39.30 | 39.80 | 39.53 | 39.69 | 39.54 |0.09"°(0.14"%|0.20
Overall| 39.46 39.71 | 39.81 | 39.73 | 39.61
ST °C T1 37.96 38.86 | 38.36 | 38.13 | 38.86 | 38.43 - . .
' T2 37.76 39.03 | 38.86 | 39.23 | 39.03 | 38.78 |0.40"°|0.64"%|0.95
Overal| 37.86 38.95 | 38.61 | 38.63 | 38.95
CT °C T1 27.40 27.93 | 27.23 | 25.16 | 25.76 | 26.70 < ] <
' T2 27.23 27.03 | 26.86 | 27.43 | 25.93 | 26.90 |0.22"°| 0.35" |0.50
Overall| 27.31"° [27.48"[27.05"%|26.50°°| 25.85°
RR, T1 84.00 72.00 | 69.00 | 72.33 | 62.66 | 72.00
breaths/min| T2 84.66 64.66 | 58.00 | 68.66 | 63.33 | 67.00 |3.49"%| 5.23" |7.81"°
Overall| 84.33" [68.33"%| 63.50° [70.50""|63.00°

*, P<0.05, **, P<0.01, NS, non-significant, T1, lambs born from ewes fed on berseem hay +
CFM (Control group); T2, lambs born from ewes fed on silage made from salt tolerant
plants, RT: rectal temperature, ST: skin temperature, CT: coat temperature, RR:
respiration rate. A, B = Values with different letters on the same row differ at (P<0.05),
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CONCLUSION

In conclusion, results of the present study indicated that feeding sheep
on silage from salt tolerant plants can maintain animal productivity with no
health challenges to the animals. It could be concluded that feeding Barki
ewes as silage form of salt tolerant plants was not hazardous under semi-
arid conditions of South Sinai. This would lead to encourage sowing salt
tolerant plants especially in new reclaimed lands in North Sinai to participate
in solving of feed stuffs shortage and the problem of green forage shortage
during summer and it can help to identify times at which changes in
management may improve the lamb performances and to develop
appropriates breeding practices which can reduce lamb mortality.
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