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ABSTRACT

The objectives of this work were to study productive performance and blood biochemical alterations in Barki ewes fed silage from
salt tolerant plants mixture (SSP), and its impact on the growth rate and blood biochemical parameters of neonatal lambs. Forty-eight adult
estrus synchronized Barki ewes at 2-3 years old with average of 38.39+1.85 kg live body weight were randomly divided into two
experimental groups (24 in each). The first group (BH) was fed a control diet of berseem (7rofolium alexandrenum) hay and commercial
concentrate, while the second one (SSP) was fed silage made from a mixture of four salt-tolerant plants (4triplex halimus 50%; Beta vulgaris
25%; Pearl millet 15% and Carthamus tinctorius 10%). All born lambs were housed with their mothers during neonatal period. Live body
weight changes, blood biochemical parameters of Barki ewes and their lambs were recorded immediately after birth and weekly until the end
of the neonatal period (28 d post-partum). Results showed that during the first month of lactation, ewes of both groups lost weight without
any significant effect of treatment on total weight loss. Male and female lambs obtained from ewes fed SSP had higher birth and final body
weight. However, lambs of ewes fed hay showed insignificantly higher daily gain and total gain. There was no effect of age on total gain and
daily gain. Male lambs were heavier at birth than females in both groups and consistently higher allover the neonatal period. Milk yield and
composition were not affected by dietary treatment, except for ash percentage that increased in milk of ewes fed SSP ration. Ewes fed SSP
had significantly lower concentrations of plasma total proteins (TP) and albumin (AL), while insignificantly lowered concentration of
globulin (GL) and AL/GL ratio than. Concentration of TP was lower (P<0.05) in lambs of SSP group. Also in lambs, the effect of age was
significant (P<0.01) on TP, GL and AL/GL ratio, with the higher values were recorded at birth and at the first week of age. Ewes of SSP
group had significantly lower values of plasma glucose and total lipids, while cholesterol was not affected by treatment. Time after
parturition affected only total lipids. Lambs responded to treatment like mothers, but day after lambing had no effect. Ewes of SSP group
recorded significantly higher values of liver and kidney function parameters in plasma (AST, ALT, ALP. urea and creatinine), being within
the normal range. In conclusion, utilization of silage made from salt-tolerant plants as animal feeds seems to be alternative and acceptable
feed resources without serious adverse effects on ewes and their lambs during neonatal period under harsh conditions.
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INTRODUCTION stage, known as the adaptive period, metabolic mechanisms
complete their maturation. Therefore, the newly born lamb is
in a metabolically unstable state that makes it particularly
sensitive to hazardous environmental conditions (Dwyer,
2008). Changes of extra-uterine environment according to
the needs of neonate in the first week of life can greatly
reduce mortality rate (Sawalha et al., 2007).

To keep stable hemostasis, numerous morphological
and physiological factors are of important such as the surface
area to body mass ratio of the newborn lambs, glucose,
lipids, and protein delivered mostly from the colostrum that
is ingested soon after birth (Dwyer and Morgan, 2006).
. > Therefore, examining blood constituents such as protein
2010). Several studies demonstrated that high salt element profile, lipids profile and glucose is used to monitor and

of the salt plants is possibly a major cons.tra.int. AISO’ SOME  ovaluate health and nutritional status of animals (Waziri et
plant secondary metabolites (PSM) as lignin, nitrates and al,, 2010)

oxalates could limit the consumption of halophytes and
salt-tolerant forages in animal feeding mainly when they
are used as sole diets. Therefore, adopt processing of these
species as silage form, based on their complementary roles,
could reduce the negative effects of these PSM (Abou El-
Nasr et al., 1996 and El-Shaer, 2010).

Barki sheep is one of the three main breeds in
Egypt. About one million head of this breed are maintained
along the North Western Coastal Area (MolAR, 2004), out
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Under the arid and semi-arid conditions of South
Sinai Peninsula in Egypt, where sheep are raised in mainly
extensive production systems, feedstuffs shortage and lack
of fresh water are the main controlling factors for sufficient
animal production. Halophytes and salt plants can
represent a main part of the feeding program of animals in
arid areas. Therefore, many researches mentioned
cultivating salt tolerant shrubs (e.g. Atriplex spp.), grasses
and legumes that tolerate salt and drought conditions such
as Pearl millet and sorghum which might cover the gap
partially in feed production in these regions (El-Shaer,

The aim of this study was to investigate some
physiological responses of Barki ewes and their offsprings to
feeding silage of some salt tolerant plants during early
lactation period. These responses included changes in live
body weight and some blood biochemical parameters during
this period, thus it could be judging the viability and
productivity of both ewes and their neonatal lambs when
nourishing these salt tolerant plants under South Sinai

dition.
of which 300-350 thousand weaned male lambs may be condition
produced yearly. The maternal nutrition is a major essential MATERIALS AND METHODS
factor that affects intrauterine fetal growth and This study was carried out at Ras Sudr Research
organogenesis (Elnageeb and Abdelatif, 2013). Station, localized at South Sinai governorate, belonging to

The first month post-partum is a critical stage for  Desert Research Center, Ministry of Agriculture and Land
newly born lambs which all organs' functions must adapt to  Reclamation.

extra-uterine life (Chniter et al., 2013). Throughout this
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Animals and management:

Estrus synchronized forty-eight adult Barki ewes (2.5
— 3 years old with average 38.39 + 1.85 kg body weights
were randomly divided into two match groups (24 each).
The one group (BH) was fed the control diet of Berseem
(Trofolium alexandrenum) hay and concentrate feed mixture
while the second group (SSP) was fed silage made from four
salt-tolerant plants (Atriplex halimus 50%; fodder beet 25%;
Pearl millet 15% and Carthamus tinctorius hay 10%).
Animals of both groups were naturally mated and fed these
diets for an adaptation period of 21 days before breeding and
continued all over the gestation and after parturition till the
neonatal period. The lambs born from each ewe were fed
only with colostrum and dam’s milk and were kept in a
protected pen with their dams.

Experimental animals were fed their feeding
requirements during different pregnancy status according
to Kearl (1982). Chemical compositions of tested rations
were concluded according to A.O.A.C. (1990) as shown in
Table (1). Fresh and clean drinkable water was offered ad
libitum all over the experimental period.

Table 1. Chemical composition (%) of experimental
feed (as % on DM basis)

DM OM CP EE CF NFE Ash
Berseem hay 85.1 8895 1222 1.18 28.5547.00 11.05
Silage of the mixture 35.93 79.94 1095 143 20.16 47.40 20.06
Concentrate feed mixture 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

Ingredients

Experimental procedures:

Each experimental dam in both groups was weighed
before mating and parturition, after that these ewes and their
lambs weighted directly after parturition and then weekly in
the early morning before feeding and suckling.

Milk yield was recorded from all ewes in both
groups directly after birth and every week during the
month after parturition. Chemical composition of milk was
determined using milk scan (Bently-Belguim).

Once a week at the same hour in the morning (8 am),
during the first month after parturition, 5 ml of blood were
collected from the external jugular vein of ewes in vacuum
tubes containing heparin. The first sampling in the lambs
was performed little hours after the colostrum intake. From
lambs only 2 ml of blood were collected with the same
modality. Plasma was obtained for chemical analysis by
centrifugation of blood at 3000 7pm then preserved at —20
°C. Biochemical analyses including total protein, albumin,
glucose, urea, creatinine, aspartate transaminase (AST),
alanine transaminase (ALT), alkaline phosphatase (ALP),
total lipids and cholesterol assays were recorded in plasma
using kits supplemented by Diamond Company.

Statistical analyses:

Results were presented as mean+SE. A two-ways
repeated measurement analysis of variance (ANOVA) was
used to determine statistical the effect of feeding group,
experimental time and their interaction on each studied
parameter. Values that were expressed in percentages were
transformed by arcsine before statistical analysis and were
resumed to its original values thereafter. Data were
analyzed by generalized linear model using statistical
software Minitab 12.1 (SAS, 2004).

RESULTS AND DUSSCICION

Live body weight of ewes:

Ewes fed SSP during gestation period had
significantly (P<0.01) higher overall mean of body weight
than those fed BH, although body weight of ewes at the start
of experiment before mating season was nearly similar in
BH and SSP, being 38.17 and 38.60 kg, respectively. It is of
interest to note that LBW of ewes significantly (P<0.05)
showed sharp reduction immediately after lambing due to
parturition, and then slight reduction up to 28 d after lambing
in terms of LBW loss or as percentage of change in LBW.
The effect of interaction between feeding group and
experimental time was significant (P<0.01) on LBW of
ewes, reflecting higher LBW of ewes in SSP than in BH
group at all experimental times (Table 2).

Table 2. Live body weight (BW) of Barki ewes as affected by feeding the experimental rations, experimental time

(post-partum period) and their interaction.

Feeding Pre- Lambing time (LT) +SEM

Item group artum Immed. after 7 d after 14 d after 21dafter 28 dafter  Overall FG LT FGx

FG) P lambing lambing lambing Lambing  Lambing LT
Body Hay 46.21 41.64 40.30 39.28 38.28 37.80 40.58° 005 009 0.13
weight, Silage  48.17 43.89 42.42 41.46 40.42 39.14 42.57° x4 PRy
kg Overall 47.17° 4276 41.36° 40.37° 39.35° 38.47°
Weekly Hay i -4.57 -1.33 -1.02 -1.00 -0.47 -1.68 005 0.1 0.15
BW loss, Silage - -4.25 -1.46 -0.97 -1.03 -1.28 -1.80 NS o R
Kg Overall - -4.41° - 1.40° -0.99° -1.01° -0.88°
Body Hay i -9.92 -3.20 -2.52 -2.57 -1.16 -3.87
weight Silage - -8.90 -3.38 -2.25 -2.54 -3.20 -4.05 0.17 031 0.51

kK k3

AN Overall - 942° 3200 2388 2558 218 NS

NS, non-significant. ** Significant at P<0.01.

a, b....e : Values in the same column or row for each trait with different superscripts are significantly differed at P<0.05.

These results confirmed the potentiality of salt tolerant
plants mixture as a silage to achieve the animal requirements
to maintain higher loss in their body weight during the 1% post-
partum month. This observed increase in live body weight in
SSP as compared to BH group at all times might be due to the
increase in water retention by ewes of SSP group. Similar
trend was obtained by Shaker et al. (2014).

Live body weight of lambs:

Average of live body, weekly and daily weight
gain, and percentage of changes in body weight of male
and female lambs at birth, 7, 14, 21 and 28 days of age as
affected by the experimental diet, lamb age and their
interaction are presented in Tables (3 and 4).
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Regardless the experimental ration, males were
heavier than females at different ages studied. Average
body weight was higher in male than in female lambs by
about 20.9% at birth.. Abdel-Fattah et al. (2013) explained
that male lambs generally stay slightly longer in mother's
womb than females and henceforth heavier at birth. The
present results agreed with those of Chniter et al. (2013).
After parturition, survival of the neonate depends upon the
quality of the interactions with the mother, feeding type,
the amount of milk available and the competition with
relatives (Nowak and Poindron, 2006).

It is of interest to note that average of body weight,
weekly and daily gain, percentage of change in body weight
of females (Table 3) or females (Table 4) showed
significantly (P<0.05) gradual increase by age progress, but
only absolute and relative male weight of males were
affected significantly by the type of mother feeding. Overall
mean of body weight was significantly (P<0.01) higher for
SSP than BH (Table 3), but relative weight of males showed
significantly (P<0.05) an opposite trend. Neither type of
mother feeding affected overall mean of absolute weight,
gain and relative weight of females (Table 4).

Table 3. Body weight (BW) changes of male lambs as affected by feeding their dams, lamb age and their interaction.

Feeding Lamb age (LA, day) +SEM
Item group (FG) 0 7 14 21 8 vl T A FGxIA
. Hay 359 474 6.12 7.34 8.55 6.07°
E‘Odywe‘gm’ Silage ~ 3.80 489 623 7.44 865 6200 02 004 (;;1086
& Overall  3.69° 482 618 737 8.60"
. Hay -~ 163.67 19796 173.67  173.06  177.09
dzﬂly;f]}ﬁht Silage - 15622 19051 17336 172.86 17338 2lez 3.35 1;]784
gam, Overall - 159.94° 19423 173.52°  172.96°
Weekly BW Hay - 114 138 121 121 1248 0 0 003
gain, Silage - 1.09 1.33 1.21 1.21 1.21 NS % NS
kg/wk Overall - 1.12°  1.366° 121° 121°
. Hay - 3207 2929 19.90 1656  24.46°
Body weleht Silage - om® 22 194 1631 w9 %P 00 O
£6, 70 Overall - 3044 2825° 19.67°  16.44°

NS, non-significant. * Significant at P<(0.05. ** Significant at P<0.01.

a, b....d : Values in the same column or row for each trait with different superscripts are significantly differed at P<0.05.

Table 4. Body weight (BW) changes of female lambs as affected by feeding their dams, lamb age (LA) and their interaction.

Feeding group Lamb age (LA, day) +SEM
Item (FG) 0 7 14 21 23 Ol e T A FGxIA
. Hay 295 404 521 6.27 7.32 5.16
E"dywe‘ght’ Silage ~ 3.15 409 526 627 749 525 (;1086 011 (;185
£ Overall 3.05° 406" 524 6.27° 7.40°
L Hay - 15561 16744 15030 15030 15591
daily gain, Silage 136 16744 14460 17428 asase TF 0T 0%
gm Overall - 14438 167.44° 147.50° 162.29%
Weekly BW Hay - 1.09 1.17 1.05 1.05 1.09
gain, Silage - 0.93 1.17 1.01 1.22 1.08 (;\IOSB) 0,;24 ?\IOS6
kg/wk Overall - 001°  1.17° .03 1.13%
, Hay - 3675 2886 20.01 16.65 2557
?ﬁiyzvi}ght Silage - 2942 2850 1923 1937  24.13 OI;?SO 142 ZNOSZ
£6, 70 Overall - 33.09° 2868  19.62°  18.01°

NS, non-significant. ** Significant at P<0.01.

a, b....e : Values in the same column or row for each trait with different superscripts are significantly differed at P<0.05.

Milk yield and milk consumption:

Milk yield was slightly higher in ewes fed SSP
than that in those fed BH (Fig. 1). The obtained results in
this study are in agreement with those described by Abu-
Zanat and Tabbaa (2006), who recorded insignificant effect
of feeding 0, 50 and 100% of Atriplex on milk yield of
Awassi ewes. Similarly, Digby et al. (2008) found no
significant differences in milk yield and composition
between two groups of Merino ewes fed either a high salt
diet (NaCl 13% of dry matter) or control diet (NaCl 0.5%
of dry matter). Furthermore, the milk fat, protein, lactose
and total solids percentages were insignificantly differed
between the two groups. However, ash percentage
increased (P<0.05) in the SSP group as compared to the
BH group (Fig. 1). These results may indicate that, higher
salt intake increased water consumption, reflecting higher
milk yield and ash content.

Blood metabolites of ewes and their lambs:
Total proteins and their fractions:

The obtained results revealed that ewes fed SSP
significantly (P<0.01) decreased concentrations of total
proteins (TP) by 10.89% and albumin (AL) by 22.31%,
while insignificantly decreased globulin (GL) by 5.21%
and AL/GL ratio by 7.61% as compared to those in BH
group. These findings are in agreement with those
registered by Abdel- Halim (2003) and Shaker (2014) in
sheep and Shaker ef al. (2014) in goats. This reduction of
TP in animals fed SSP may be assigned to the high tannins
content in these plants that reported to reduce the
digestibility of crude protein (Reed et al., 1990). Lambing
time did not affect the total protein profile. It is well known
that blood metabolic profile is a set of diagnostic measures
that are based on defining the various markers in the blood
of animals and used in evaluating nutritional status and
animal health (Antunovic et al., 2011).
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Figure 1. Milk yield and composition of Barki ewes fed silage from salt tolerant plants or berseem hay during

different days of the first month post-partum.

Table 5. Concentration of plasma total proteins, albumin, globulin and albumin to globulin ratio (A/G) of Barki
ewes as affected by feeding the experimental ration, lambing time (L T) and their interaction.

Blood Feeding Lambing time (LT) +SEM
a??lmeter group Immed. after 7 dafter 14 dafter 21dafter 28dafter Overall FG LT FGxLT
p (FG) lambing lambing  lambing  lambing  lambing X
Total Hay 6.84 6.04 6.55 6.72 647 652
proteins, Silage 6.13 4.99 5.02 6.20 584 sgib 046 026 036
o/dl Overall 6.43 5.51 6.23 6.46 6.16
: Hay 3.15 3.40 3.18 333 328 37
Q}iblumm’ Silage 3.06 252 278 2.99 314 289> 006 009 O3
Overall 311 2.96 2.98 3.16 321
: Hay 3.68 2.64 337 2.46 3190 3.07
g/lﬁb“h“’ Silage 3.06 247 315 3.20 270 291 %L 04 034
Overall 337 2.55 3.26 2.83 2.95
Hay 0.81 122 0.92 127 1.03 1.05
AL/GL Silage 0.94 0.96 0.83 0.99 12 o097 & 088 04l
Overall 0.87 1.09 0.87 113 1.08

NS: Non-significant. ** Significant at P<0.01.

a and b: Values of each parameter with different letters on the same column differ significantly at P<0.05.

Lambs of SSP group showed significantly lower
(P<0.05) value of TP (6.26 g/dl) than those of HB group
(7.00 g/dl), and insignificantly lower values of AL (3.54 vs.
3.61 g/dl) and GL (2.92 vs. 3.39 g/dl). As a result, AL/GL
ratio was higher in lams of SSP group (1.26) than in those of
BH group (1.16). Effect of lamb age was significant

(P<0.05) on concentration of TP, GL and AL/GL ratio.
However, GL concentration decreased with age progress,
resulting in a decrease in TP, and an increase in AL/GL
ratio. These results agreed with those of Shaker et al. (2008),
who worked on growing Barki lambs. Increasing salt intake
might be a reason to introduce such variations in TP, AL,
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GL and AL/GL ratio (Badawy, 1999). The significant
decrease in TP in both ewes and lambs of SSP group could
be assigned to the lower crude protein determined in ration

of salt tolerant plants silage (Table 1). In this respect, Abdel-
Ghani et al. (2011) recorded a positive correlation between
dietary protein and level of serum TP in sheep.

Table 6. Concentration of plasma total proteins, albumin, globulin and albumin to globulin ratio (A/G) of Barki
lambs as affected by feeding their dams, birth day (BD) and their interaction.

Blood Feeding Birth day (BD) +SEM
arameter  SYOUP Immed. after ~ 7d after 14 d after  21d after 28 d after Overall FG BD FGxBD
p (FG) birth Birth Birth birth birth
Total Hay 801 773 7.03 6.32 500 7.00°
proteins, Silage 8.00 6.17 6.25 5.56 5.35 6.26" 015 029 ON%Z
o/dl Overall 8.01° 695 664 504° 563
" Hay 3.65 351 3.57 3.64 367 361
g/gumm, Silage 3.58 2,98 330 343 340 354 0% 010 05
Overall 386 324 383 3.53 3.53
— Hay 436 in 3.45 2.63 224 339
g/iﬁb“hn’ Silage 442 319 2.94 212 195 202 Ol4 022 031
Overall 439" 3700 300°  340° 2.0
Hay 0.83 0.83 1.04 142 166 1.6
ALGL  Silage 0.81 0.93 116 163 176 126 %% 007 040
Overall 0.82° 0.89%  110° 1520 171

NS: Non-significant. * Significant at P<0.05. ** Significant at P<(0.01.

a, b and c: Values of each parameter with different letters on the same row or column differ significantly at P<(0.05.

Glucose concentration:

Plasma glucose (GLU) concentration of ewes in SSP
group was significantly (P<0.01) lower (37.88 mg/dl) than in
BH group (47.37 mg/dl, Table 7). This decrease might be
attributed to the high tannins content in salt plants. These
tannins can decrease digestibility and absorption of nutrients
such as protein, carbohydrate and lipids by inhibiting
digestive enzymes (Streeter et al., 1993 and Ortiz et al.,

1993). These results agreed with those recorded by Shaker et
al. (2008); Shaker (2014) and Shaker et al. (2014). On the
other side, increasing salt in these forages might be another
reason for such decrease in glucose level. In this way, Assad
et al. (1997) found similar GLU reduction in rams receiving
saline water. The same significant reduction in GLU was
found in lambs of SSP group (Table 8). However, plasma
GLU level in ewes and lambs were not affected by age.

Table 7. Concentration of plasma glucose, total lipids and cholesterol of Barki ewes as affected by feeding the
experimental ration, lambing time (LT) and their interaction.

Blood Feeding Lambing time (LT) +SEM

a?;meter group Immed. after 7 dafter 14 d after 21dafter 28 d after Overall FG LT FGxLT

P FG) lambing lambing lambing  lambing lambing X
Hay 40.74 4418 4447 51.23 5123 4737

ggl/fﬁse’ Silage 3535 3550 3866 3978 4003 3788 13 Zg2 320
Overall 38.05 39.88  41.56 45.50 45.63

- Hay 2.64 247 2.84 2.95 343 287

gfl’ml lipids, Silage 241 2.26 227 2.55 244 2300 008 012 Ol
Overall 2.52° 237° 2550 2.75% 2.94°
Hay 93.85 9635  93.74 94.73 102.08  96.15

g/‘(‘i(l’le“eml’ Silage ~ 87.04 9077 8971 9295 9543 o118 L& 3 437
Overall 90.45 93.56  91.73 93.84 98.76

NS: Non-significant. * Significant at P<0.05. ** Significant at P<0.01.

a and b: Values of each parameter with different letters on the same row or column differ significantly at P<(0.05.

Concentration of total lipids:

Ewes of SSP had significantly (P<0.01) lower total
lipids (TL) concentration than in BH group (2.39 vs. 2.87
g/l, Table 7). These results could be attributed to the low
fat content in salt plants silage. It was reported that, feeding
animals for long times on these plants led the use of the
stored body fats for supply of energy. These results are in
harmony with those recorded in Shami goats by Shaker et
al. (2014). Generally, lipid profile have an necessary role
in all positions of life, helping as hormones or hormones
predecessors, aiding in digestion, delivering energy storage
and metabolic energy and acting as practical and essential
constituents in bio membranes (Tietz, 1990).

It is of interest to note that plasma TL concentration
in lambs was similar to that observed in ewes. Also, age
had significant effect on TL concentration in both ewes and
lambs, which increased by advancing age, reaching its
maximum value by the end of experiment, that is in
consistent with the increase in milk fat concentration
(Table 8).
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Concentration of total cholesterol:

Results concerning plasma total cholesterol (TC),
either in ewes or lambs showed nearly similar trend as TP
and GLU concentrations, but with insignificant effect of
treatment. The results of this study demonstrated that ewes
fed SSP had lower TC concentration than BH group (Table
7). This decrease in plasma TC might be attributed to the
PSM in salt tolerant plants that indirectly affect lipids profile,
where tannins play a large role in lipids digestibility by
concluding with fatty acids (Romero et al., 2000), reducing
TC absorption and rising fat excretion (Bravo et al,, 1993).

The day after parturition had no significant effect
on TC concentration of both ewes and lambs (Tables 7 and
8). All animals had the highest levels at the end of the first
month post-partum. These results are in agreement with
those recorded by Shaker ef al., (2014), who observed that
plasma TC concentration in Shami goats followed similar
trend to that of the present study.
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Table 8. Concentration of plasma glucose, total lipids and cholesterol of Barki lambs as affected by feeding their

dams, birth day (BD) and their interaction.

Blood Feeding Birth day (BD) Overall +SEM

arameter group Immed. After 7dafter 14 dafter 21dafter 28d after mean FG BD FGxBD

p (FG) Birth birth Birth birth birth
Hay 41.51 44.95 4524 52.00 5200  47.14°

Sllg/fi‘l’se’ Silage  36.12 3636 3943 4045 4080 3866° 1B Q0 30
Overall  38.82 40.65 42.38 46.27 46.40

N Hay 2.18 2.12 248 2.59 3.07 2.49°

;‘l’ta“lplds’ Silage 2.05 1.90 191 219 208 203 098 0]2 017
Overall 2.11° 2.01° 2.19% 2.39% 2.58°
Hay 65.91 68.41 65.80 66.79 7414 6821

Cholesterol, g;15c 59,10 6283 6177 6501 6749 6324 o 3@ 4
Overall 6251 65.62 63.79 65.90 70.82

NS: Non-significant. * Significant at P<0.05. ** Significant at P<(0.01.

a and b: Values of each parameter with different letters on the same row or column differ significantly at P<0.05.

Enzyme activity (AST, ALT and ALP):

Activity of ALT AST and ALP are conventionally
used for diagnosing hepatic damage. These enzymes
recorded (P<0.01) higher values in blood of ewes fed SSP
than in BH (Table 9). The increase of ALT, AST and ALP
activities might be produced by high oxalates, tannins,
alkaloids and sodium chloride in salt tolerant plants. These
results agreed with those reported by Shaker et al. (2008),
who attained that the activity of ALT increased in blood of
male Barki lambs fed on fresh or silage of Atriplex halimus

and acacia mixture than control lambs. Also, Hussein et al.
(1990) reported high significant increase of plasma AST
and ALT activities in rams receiving 0.7 or 1.3 % NaCl
salt water after 2, 3 and 4 months of treatment. Only ALP
concentration was found to decrease significantly (P<0.05)
with advancing time after parturition. This might indicate
an adoption to feeding SSP leading to recovery of kidney
function. In lambs, these enzymes were not affected either
by treatment or age (Table 10).

Table 9. Enzyme activity of plasma aspartate transferase (AST), alanine transferase (ALT) and alkaline
phosphatase (ALP), and plasma urea and creatinine concentrations of Barki ewes as affected by feeding
the experimental ration, lambing time (LT) and their interaction

Blood Feeding Lambing time (LT) +SEM
group  Immed. after 7 dafter 14 dafter 21dafter 28dafter Overall FG LT FGxLT
parameter (FG) lambing lambing lambing lambing lambing X
Hay 29.01 21.33 21.48 24.32 25.25 24.28° 216 3.41 4.83
AST, IU Silage 44.82 33.30 33.24 32.46 33.83 3553 T NS NS
Overall 36.92 27.32 27.36 28.39 29.54
Hay 22.27 21.07 22.02 22.61 23.79 22.35° 091 143 203
ALT, 1U Silage 29.63 26.68 23.16 24.20 25.66 25.87" U NS NS
Overall 25.95 23.88 22.59 23.40 24.72
Hay 169.2 137.9 125.8 126.1 137.6 139.74° 209 331 468
ALP, IU Silage 180.3 148.8 143.8 139.3 144.6 151.39* < S NS
Overall 180.3" 143.4° 134.4° 132.7° 141.1° ]
Hay 33.50 38.95 38.61 37.19 38.91 37.67
Urg%’l Silage ~ 38.60 3014 3980 4445 4445 4105 08 131185
m Overall 36.05° 39.05% 39.20® 40.82° 41.68° ;
.. Hay 1.02 1.02 0.96 1.10 1.27 1.07
rCnrg/eclltlmme, Silage 117 112 123 173 173 1300 097 010 0l5
Overall 1.10° 1.07° 1.10° 1.41° 1.50°

NS: Non-significant. * Significant at P<0.05. ** Significant at P<(.01.

a and b: Values of each parameter with different letters on the same row or column differ significantly at P<(0.05.

Kidney function parameters:

Results of the present study regarding kidney
function parameters (Table 9) indicated that feeding SSP
exerted a stress on kidneys of ewes leading to high (P<0.01)
concentration of BUN and CR than their counterparts in the
BH group (Table 9). Blood urea nitrogen (BUN) and
creatinine (CR) are the two major nitrogenous elements
ultimately excreted by kidney. Consequently, any alteration
of their level would indicate compromised glomerular
filtration and / or deficiency of renal tubules (Kaneko, 1989).
These results are in agreement with those recorded by Fayed
et al. (2010), who recorded that blood urea significantly
increased in Barki sheep fed salt-tolerant alfalfa compared to
control group fed berseem hay. Also, Badawy et al. (2002)
noted that animals fed on fresh Atriplex halimaus had high
BUN value compared with control group fed on berseem
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hay. Moreover, Hussein et al. (1990) reported that drinking
saline water caused significant increase in sheep plasma CR.

Generally, BUN and CR concentrations observed in
this study are in the normal range recorded by El-Ashry et
al. (1997) in sheep, indicating that these levels of salinity do
not have serious adverse effects on kidney functions. Both
BUN and CR increased (P<0.05) with advancing time after
parturition, reaching its maximum value by the end of
experiment. In lambs, concentrations of BUN and CR were
not affected either by the type of mother feeding or time
after lambing (Table 10).

This study indicated that the impact of salinity load
was obvious in animals fed silage from salt tolerant plants
than those fed berseem hay. However, the changes in all
studied parameters in ewes and their lambs were within the
normal range. In conclusion, the results documented in the
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current study could be helpful in adjusting feeding and
management strategies for ewes during neonatal period in
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order to improve lamb performances and to obtain
appropriates breeding practices under harsh conditions.

Table 10 . Activity of aspartate amino transferase (AST), alanine amino transferase (ALT), alkaline phosphatase
(ALP), and urea and creatinine concentrations of Barki lambs as affected by feeding their dams, birth

day and their interaction.

Blood Feeding Birth day (BD) +SEM

arameters group Immed. after 7 dafter 14 d after 21d after 28 d after Overall FG BD FG x BD

p (FG) birth birth birth Birth birth X
Hay 2Ol 2133 2143 2432 2299 &

AST,IU Silage 2270 2254 21.07 2349 2333 226 080 ZP 3
Overall 2235 2194 2128 2390 2316
Hay 2360 2729 2335 2394 2512 24.66

ALTIU  Gilage 2399 2749 2449 2553 2699 2523 Of8 1@6 13
Overall 2379 2739 2392 2473 2605
Hay 12476 9125 7631 79.03  9L17 9252

ALP, IU Silage ~ 107.15 8831 8365 9136  93.00 9269 & 380 M0
Overall  115.95*  89.78"  79.08° 8504  92.08°
Hay 2513 2415 2371 2359 2296 2301

Urea, mg/dl  qiooe 2466 2368 2324 2312 2249 2344 05 1@ 177
Overall 2490 2392 2348 2336 2273

— Hay 0.95 097 098 1.07 129 1.05

gge/i‘ff“me’ Silage 0.95 098 096  1.02 126 13 % 0 O

Overall  0.95 097 097 104 128

NS: Non-significant. ** Significant at P<0.01.

a, b and c: Values of each parameter with different letters on the same row differ significantly at P<0.05.
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