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REPRODUCTIVE AND PRODUCTIVE PERFORMANCE OF
SHAMI GOATS DURING DIFFERENT PHYSIOLOGICAL
STAGES
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SUMMARY

The study aimed to investigate the effect of feeding systems that prevails in North
Sinai on Shami goats productivity. Reproductive performance, biood metabolites,
colostrum and milk composition as well as growth parformance and carcass traits of
their weaned kids were discussed. Three groups (20 each) of Shami goats (3-3.5 yrs
old 42.5 x 1,16 Kg body weight), were assigned to simulate one of the following
Jeeding systems; S1 composed of four harvested annual plants as a sole diet without
any supplements, 82 supplemented with yellow corn (300g/head/day) while, the third
group (53) was offered berseem (Trifolivm alexandrinum) hay ad libitum plus
concentrates feed mixture (CFM).

The treatments started at the breeding season (l" June, 2004} up to weaning of
kids (90 days) and continued on 10 weaned male kids from each respective group
through fattening trail (120 day) and thereafler five kids per group were slaughtered;
daily gain, carcass weight, grade and dressing percentage were also tested.

Results showed that feeding system was of pronounced effect on crude protein
intake (gthead/day) and gross energy (MJ / kg DM) from such simulated rations
which was reflected in their milk yield and composition as well as productive
efficiency of their kids (average daily gain and carcass trails} compared 1o the other
two systems. During the experimental period, nverage DMI/ head/day was 1450.3,
1920 and 2375 glhead/day, respectively, being higher in 53 and 52 compared to S1.
Likewise, milk yield was found to be (.95, L.400 and 1.800 kg/head/day as well as
pre weaning daily gain of 119.4, 180 and 198.9 g., vespectively.

In does, supplementary feeding (82 group) had improved conception rate, kidding
rate and fecundity by 10.0, 5.5 and 20.4%, respectively compared 10’ §1 group. In the
meantime, average daily gain (135 gfhead/ day), carcass score (2.3) and dressing
percentage (50.0%) were improved (P< 0.05) in 82 compared to S1 group (97.5
g'head/ day, 1.4 and 47.2 %, respectively).

On the other hand, blood metabolites were fluctuated (P<0.05) among feeding
systems during different physiological stages, although values were within the
normal range reported in the literature. Time of parturition was accompanied with
the lowest values of most blood parameters. Urea increased on the day of parturition
and almost stabilized thereafter. Creatinine value was the highest just after kidding
(1.04 g/dl). Activities of AST and ALT did not show regular trend.

It could be concluded that extensive feeding, particularly the natural ranges,
seemed 0 cover the maintenance requirements from crude protein and still suffering
a shortage in energy. The urgent need to supplementary feeding Is still required
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especially during hyper metabolic activity within the physiological stresses of
pregnancy and lactation. The relatively poor performance obtained of Shami goats
under extensive system might limit its spread allover North Sinai Governorate due (o
their higher requirements compared fo the black Bedouin ones. Blood parameters
during the gestation period were fluctuated among the feeding systems reflecting the
physielogical mechanisms under different feeding systems.

Keywords: Shami goats, feeding, blood constituents, colostrum, milk, daily gain,
carcass grade, reproduction

INTRODUCTION

Small ruminants are the most dominant livestock in North Sinai region of Egypt.
They play an important role in the socia! life and economic status of Bedouins. The
feeding of those animals is based mainly on the native natural vegetation which
varies greatly in plant species, varieties, productivity, chemical composition and
nuiritive value according to forage locations and the stage of growth due to many
environmental factors. Most of goat production systems have been practiced in the
region based mainly on grazing natural rangelands with or without feed supplements
depending on the situation of the rangelands. Some.goat flocks are fed indoors with
concentrate plus good quality roughages.

Damascus (Shami) goats, in particular, are. charactetized. by their high milk
production and faster growth rate in addition to their large size relative to Baladi
goats {Zarkawi and Soukouti, 2004) and were planed to be distributed through the
MERC project in North Sinai to. improve productivity of local breeds. Their
adaptability and potentialities that fit with the prevailing arid conditions of the region
concerning pregnancy, patturition.and early lactation periods, as metabolic stresses,
as well as growing performance of their kids have not been adequately investigated.

Inadequate feed intake during pregnancy causes a reduction in birth weighy
mammary gland development and milk production and subsequent high mortality
(Mellor and Murray, 1985). There is also a high demand on protein for udder growth
and colostrum production in the last 2 weeks of pregnancy for multiparous does,
Voluntary feed intake declines despite the higher demand for nutrients (Bell, 1995).
Moreover, eighty percent of the fetal growth during late pregnancy resulted in a
significant increase in nutrient requirements (Bell, 1995 and Dawson et al., 1999).

Feeding pregnant Shami does (during physiological stresses, gestation and
lactation as large body size animals and subsequently higher maintenance
requirements to provide adequate encrgy and protein for embryonic and fetal growth,
maintenance of the animal's physiological needs, mammary gland growth and
development, colostrum and milk yield) seemed to be a great challenge to spread
such breed in desert areas whenever, grazing is the only feed source.

This study aimed to investigate the impact of different feeding systems on the
changes in some blood metabolites parameters during pregnancy and early lactation
stages and, the colostrum and milk constituents of the Damascus (Shami) goats. Also,
growth performance and carcass quality of their kids were evaluated.
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MATERIALS ANO METHODS
Location

The present siudy was carried out in north castern tegion (Al-Arish Valley - Zacca
Elkhair) of North Sinai Governorate, Egypt on small holder Bedouins. This research
was a part of the project supported under Grant No., M18-001, Bureau and entitled
“Middle East Regional Cooperation” (MERC), program for Economic, Growth,
Agriculture and Trade, U.S. Agency for International Development.

Management and feeding

In this arca, four plani species {most dominant) naturally. grown during the wet
scason (winicr and spring) namely; Broumus uniloides, Cutandia memphitica,
Medicago coronata and Paronychia argentea. These plants are palatable and
sometimes overgrazed by sheep and poats. Plants were randomly collected and
clipped using 10 quadrates (2m x 2m each). Fresh yield from each plant species was
weighed immediately after collection and its density was calculated and recorded.
Composite samples of each plant were dried, ground and kept for chemical analysis.

The annual plant species were harvested and composed to be offered daily |, as a
sole diet, ad libitum for two groups of animals with and without feed supplements
(yellow corn at the rate of 500g/head/day) to simulate the extensive and semi-
intensive feeding systems. In addition, traditional diets of berseem (Trifolium
alexandrinum) hay for ad libitum feeding plus concentrate (CFM) feed mixture (36%
yellow com, 12% cotton seed meal, 5% soybean meal, 42% wheat bran, 3%
molasses, % limestone, 0.5% sodium chloride and 0.5% mineral mixture) offered
twice daily at the rate of 1.5 kg were offered to another group to simulate the
intensive feeding system. Representative samples from each feed ingredients were
analyzed for proximate chemical analyses according to AQAC (1996). Fresh water
was available freely for all groups once daily.

Experimental design

Thee groups (20 each) of Shami dees, 3-3.5 years old, 42.5 + 1.16 Kg live body
weight and similar body condition score , were kept indoors in wire-fenced pens and
assigned to one of the following feeding systems; a composed of four plant species
without supplementation (SI), supplemented with 500g yellow com/head/day (S2)
and, berseem hay ad libitum plus concentrate feed mixture (S3). Live body weights
of dogs are shown in Table 3, Does were kept with their born kids together under
shelters.

The experiment started during the breeding season (1% June, 2004). Does were
mated by five fertile bucks rotated among doe groups for 40 days (equal two estrous
cycles) and their briskets were painted with greasy colour to detect does in estrus.
Reproductive datz in terms of conception rate (CR), kidding rate (KR), fecundity
(FD) was determined.

After weaning at 90 days old, 10 male kids of each respective group were used in
a fattening trail (120 day) on the same previous rations. Then, five kids of each
group were slaughtered. Feed intake (FI), average daily gain (ADG), carcass weight
(CW), grade and dressing percentage (DP) were recorded.

Blood, colostrum and tilk analyses

Blood samples were collected through vein puncture into tubes contained EDTA,

as anti-coagulant, before feed and water offer. Samples were taken just before mating

and at biweekly intervals during pregnancy, just after parturition and weekly
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thereafier up to 3 months of lactation period. Packed cell volume (PCV %) and
hemoglobin (Hb, g/dl) concentration were determined in whole blood samples.
While, the remainder was centrifuged at 3000 rpm for 20 minutes to obtain clear
plasma that stored at -200C till further analysis.

Blood metabolites in terms of plasma total protein (TP, g/d!), albumin (Alb, g/dl),
blood urea nitrogen (BUN, mg/l), creatinine (Cr, mg/1), alanine aminotranaminase
(AST, U/L) and aspartate aminotranaminase (ALT, U/l) were determined using test
kits supplied by the Egyptian-American company according to their manufacture
procedures, :

Colostrum samples were obtained by hand milking of each doe immediately after
parturition (day 1) and thereafter at 2™ and 3™ day then at weekly interval up to 12
week lactation period then frozen at -206C tili chemical analysis for total solids {TS),
fat (F), solids not fat (SNF), protein (P) and lactose (Lact) using Milk scan (N.Foss
electric, Denmark). The energy output in colostrums and milk were calculated using
the percentages of lactose, protein and fat, and the factors of 16.54, 24.52 and 38.12
Kcal/Kg, respectively according to McDonald et al. (1995).

Statistical analysis of data was executed using the general linear model (GLM) of
SAS (1998) for repeated measurements. The differences among means were tested
using Duncan test {1955).

RESULTS AND DISCUSSION
I. Feed intake

Dry matter (DM) yield and proximate composition of the offered four dominant
annual plants are presented in Table (1). The total DM yield of the whole annual
range plants was estimated as 954 + 11.9 kg/ feddan. The greatest yield was recorded
for Medicago coronate followed by Bromus unilicides and Paronychia argentea.
They attained the highest density / unit area being 32.7, 25.3 and 23 %, respectively.
Such forages should be protected from overgrazing as promising forages in this area.
The crude protein content ranged from 10.9 % in Paronychia argentea to 13.1 % in
(Medicago coronata) with an overall mean of 11.7 %. This content was mostly above
the recommended levels by at least 8.9 % in plant material recommended by the
United States National Academy of Science (1975). These results suggest that such
forages, during the wet season, can safely cover and maintain the requirements of
goats.
Crude protein intake (g/head/day) as well as total energy intzke {MJ/head/day) varied
among the different feeding systems being higher in 83 (375.9 and 42.01 followed by
S2 (211.6 and 34.60) compared to the extensive group (S1, 169.7 and 25.90),
respectively (Table 2). During the experimental period, average daily DM intake
increased with the advancement of pregnancy and lactation period being higher for
S3 group (2291 and 2526 g/head/day} followed by S2 (1774 and 2076 g/head/day)
compared to S1 {1298 and 697 g/head/day) during late gestation and carly lactztion
periods, respectively with an overall mean of 1450.3, 1920 and 2375 gthead/day
representing 3.4, 4.5 and 5.6 % of their initial live body weight.

The plant species, dominant in the pasture in North Sinai seemed to cover goats’
maintenance requirements only, but animals still suffering from feed shortage
{energy) especially during hyper metabolic activity (pregnancy and lactation periods)
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where voluntary feed intake declined despite the higher demand for nutrients (Bell,
1995).

Table 1. Mean values of dry matter yield (DM) and chemical composition of th
both dontinant annual plants and feed ingredients (on DM basis)

DM yield Chemical compesition
Plant Spcecies Ky Y% DM Ash CP CF EE NFE
Bromus unilioides 242 253 344 5.5 1.3 344 21 467
Cutandia memphitica 165 190 276 7.3 11.6 287 1.5 449
Medicago coronata 3L 327 229 15 131 276 21 457
Paronychia argentea 236 23.0 351 68 109 380 24 419
QOverall mean 954 100 300 7.8 1.7 322 20 4438

Ingredients and rations

DM OM Ash cp CF EE NEFE

Berseem hay 887 877 123 152 256 21 449
Conceantrate feed mixture . 906 926 7.4 163 99 34 630
(CFM)

Yellow com 915 BBsS 2.6 88 24 33 829
Calculated chemical composition of tested rations

S1 ration 100 924 7.6 1.7 322 20 465
S2 ration 100 936 6.4 1L 252 23 551
S3 ration 100 905 9.5 158 167 28 352

DM; dry matter. CP; crude protein, CF; crude fiber. EE, ether extract. NFE, nitrogen free
extract, Sl ‘ration: composed of 4 harvested plants S2 ration: the same S| ration plus
500g/hcad/day of yellow com. S3 ration: berseem hay plus concentrate feed mixture

Table 2. Dry matter (DMI) and calculated nutrients intake of different feeding
systems

Feeding systems

ITEMS 51 ) $3
Dry matter intake (DM, g/head/day)
From plants (roughage) 14503 1470 1025
From concentrate —— 450 1350
Total DMI, g/head/day 1450.3 1920 2375
Total DMI, g/kg body weight 34.37 44.96 55.88
Calculated nutrients intake (g/head/day)
Organic matter (OM)  ° 1340.1 1796.7 2150.1
Ash £10.2 123.4 226.0
Crude Protein (CP) 169.7 2116 37591
Crude fiber (CF) 467.0 484.1 396.1
Ether extract {(EE) 29.0 443 67.4
Nitrogen free extract {NFE) 6744 1056.7 1310.7
Gross energy (MJ/kg DM) 17.86 18.02 17.69
Total energy intake 25.90 34.60 4201
{MJ/head/day)

Gross encrgy coacentration (Ml/kg DM), calculated according to MAFF (1975) using the
following equation: GE= 0.0226CP+ 0.0407 EE+ 0.0192 CF+ 0.0177NFE
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2. Reproductive performance

During pregnancy, does gained weight being 5.3, 6.2 and 8.1 kg for S1, §2 and 53
groups, respectively (Table 3), indicating the better ability of SI and $2 groups to
consume such plant species while, the highest increases was found in §3 group.
However, differences were not significant. It is clear that there was a trend in body
gain increase as feed quality and quantity improved.

The effect of feeding system was clear (P<0.01) on CR, KR, FD as well as kid's
birth weight (P<0.05). The exiensive feeding group (S1) showed the lowest values
compared with either S2 or S3 (On the other hand, supplementary feeding for S2
group resulted in improving CR, KR and fecundity by 10, 5.5 and 20.4%,
respectively compared to S| group that fed only on the harvested plant species (Table
3).

This finding suggests the urgent needs for supplementary feeding since these
regions are exposed to long drought seasons for long periods which affected animal's
productivity and survival ability.

Table 3. Reproductive performance of doe groups under different feeding
systems

Feeding system
[tems 51 $2 3
No. of does joined 20 20 20
Initial live body weight 422 +2.01 42.7p1.9 42.5p2.16

Live body weight just before  47.5+£156 489195  50.6+2.10
kidding

Weight gain during pregnancy 5.3+0.68 6.2 +£0.55 8.1+0.56
No of does conceived 17 19 19
Conception rate (%) 8s* 95° 95®
No. of kids borii 19 25 30
Kidding rate (%) 89.5% 95 95t
Fecundity  (kids  born/doc L 13 157
kidded) _

Average birth weight (kg) 1.75 + 0.59" 2.3 +0.88° 2.6+0.75°

a,b and ¢ superscript means are differed significantly at P<0.05

3. Colostrum constituents and milk yield

Composition and calorific value of colostrum at 1%, 2™, 3™ | 7" and 28" day as
related to different dietary feeding systems are presented in Table 4. Results
demonstrated that colostrum of the intensive feeding group (S3) was rich in TS, SNF,
TP (P < 0.05) and gross energy than those of either 51 (being higher by 13, 14.4, 34.4
and 14%, respectively) or S2 {being higher by 13.4, 16.5, 19 and 9.3%, respectively)
with the lowest value in lactose content. Oyeniyi and Hunter (1978} and Jacobson
and McGillard {1984) stated that the lower concentrations of lactose in colostrum are
considered an advantage because lactose can induce the young to scour (diarrhea)
with subsequent death or unthriftness which support our results.

The increase in calodfic value of colostrum produced in 83 could be attributed to
the increase in fat content (8.06%), which is considered 2 biological advantage.
Furthermore, D’Oherty and Crosby (1997) showed a positive relationship between
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CP supplementation pre-lambing and colostrum production and IgG transfer to the
newly bom lambs. Also, Ocak er af (2005) found that ewes fed on 115% of their
maintenance requirements of CP (soybean meal) had greater concentrations (P <(.01)
of [g( in colostrum than ewes fed §5% CP.

Table 4. Colostrum and transitional milk constituents of Shami goats uader
different dietary feeding systems

Feeding systems

Constituents % S1 52 S3
Colostrum'
Total solids 17.86 p0.69" 17.80p0.63"  20.18 p 0.69*
Fat | 7.28 p0.57° 7.38 p0.52° 8.06p 0.57"
Solid not fat 10.59 p 0.44* 10.40 p 0.40° 12.12 p 0.44°
Protein 5.88 p 0.44* 6.64p 0.40° 7.90p 0.44°
Lactose 3.85p0.12° 3.76p0.11" 3.16 p0.12°
Gross energy, kcalkg 1160.1 p 55° 1210.1 p 50° 1322.1 p 55°
_Trausitional milk’
Milk yield (kg/head/day)’ 0.95+0.54" 1.4+0.54° 1.8 £0.54°
Total solids % 11.94 p0.60* 11.72p0.53° 12.78 p 0.60"
Fat % 3280057 338 p0.s2° 3.73p0ST
Fat-preduced daily
(e/headiday) 31.240.12 47.3x0.16 67.1+0.22
Solid not fat % 8.66 p 0.34° 8.34 p 0.28" 2.05 p 0.34*
Protein % 377 p0.16" 396 p0.14" 4.03p 0.14°
Protein produced daily : ‘
(/head) 35.8+0.12 55.4440.12 72.540.12
Lactose % 460p0.18° 3.97 p0.16" 4.16 p 0.18™
Gross energy, kcal’kg 701.6 p 47 696.9 p 45° 740.4 p 45°
Energy produced
(keal/head/day)* 666.52 975.66 1332.72

Means with different letters in the same row arc differed significantly at (P<0.05). 1; average
of 1" and 2™ days post partum. 2; average of 1% 2™ | 3™ and 4® wecks post partum. 1, milk
yield was calculated over 90 day lactation period. * Energy produced (kcal/head/day)=milk
yicld x gross energy

Effect of feeding system on milk yield was also observed. Supplementary feeding
in S2 had improved milk yield (P<0.05) by 47.4% (1400 vs. 950 ghhead/day)
compared to S1 while §3 was the highest (1800 g/head/day).

The results indicated that the 1™ day colostrum had the highest calorific value as
well as concentration of all constituents except lactose being the lowest (Table 5).
The sharp changes in colostrum constituents and its calorific value from parturition
up to the 2™ day colostrum might be attributed to its storage inside the mammary
gland since the beginning of its biosynthesis is in prepartum. The present results were
in accordance with those of Nowakowskd, er al. (1992), Csapo ef al. (1998) and
Abdel-Moneim (1999). They reported that levels of most components in colostrum

decreased (P<0.01) during 1% 24 hrs postpartum.
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Further decreases in milk chemical composition oceurred in its gross energy with
the advancement of days postpartum with a descending pattern, being 17.7, 11.7, 7.6
and 4.5 % for 1* to 2%, 2™ to 3% 3" to 4™ and 4" to 7" days postpartum,
respectively. While, fat content decreased with ascending order being 4.9, 8.2, 9.6
and 4.5 % at the same previous periods, respectively. The lowest concentration of
lactose was in the 1™ day’s colostrum just after lambing, but it increased gradually in
an ascending order thereafler by days postpartum (Table 5).

Table 5. Changes in milk composition of Shami goats as affected by days

_postpartum

Constituents Days postpartum

(% ) l;t ] znd Ff 7(h 23"'
Total solids 23.1140.7° 18.90x0.8° 16.69+0.8° 1553 +0.8° 1505+0.8°
Fat 8137106 7.16:06* S5.31:06' 4.11x0.6' 3.14t 06"
Solids not fat 14.7320.5* 10.96+0.5" 9.39+0.5° 893+0.5° 899x+0.5°
Protein 10.6640.5° 6.26£0.5° 4.60+0.5° 431 +£05° 389+04°
Lactose 2.8840.2°  3.66+0.2°  4.0030.2° 390%£0.2° 449102
Kcall kg 1501462* 1163.9462° 9115462 781.2+62° 679.8+ 55°

Means with different supersceripts within the same row-are significantly. different (P<0.05)

Variations in colostrums quality {daily protein, fat and energy produced) and total
milk yield was positively reflected on the productive performance of their kids.
Results of the present study indicated that feeding pregnant Shami does, during
gestation and lactation peciods, under extensive feeding system considered one of the
main challenges in order to provide adequate energy and protein to support
embryonic and fetal growth, mammary gland growth, cotostrum and milk yield in
addition to maintain the animal's physiology needs. Eighty percent of the fetal growth
during late pregnancy resulted in a significant increase in nutrient requirements (Bell,
1995; Dawson et al., 1999). There is also a large increase in the net protein
requirements for udder growth and colostrum production in the last 2 weeks of
pregnancy for multiparous does.

Inadequate feed intake during pregnancy has coatributed to reduction in birth
weight, mammary gland develepment and milk production and subsequent high
mortality (Mellor and Murray, 1985) which confirmed the results of the extensive
feeding system (S1). On the other hand, colostrum production is extremely
important, as it is the first nutrient for the newbom kids that provide fuel for heat
production, growth factors and antibodies te give immunological protection against
infeetions (Pakkanen and Aalto, 1997). In the present study, clostrum production
with its gross energy did not differ significantly among the three feeding systems.

4. Kid performance
The effect of nutrition on body weight and condition was clearly visible on the
animals of both §2 and S3 groups compared to S1 group (Table 6). The higher birth
* weight observed in both $2 and S3 compared to St might be related to milk yield.
Pre-weaning average daily gain was parallel to milk yield estimated, kids of S1 had
scored the lowest value (119.4 ghead/day) and kids of S3 recorded the highest one
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(1989 g/ead/day) while supplementary feeding (82} had improved (P<0.05) pre-
weaning daily gain (180.0 vs. 119.4 g/head/day) compared to S1 group.

Excess CP diet could have increased the proportion of propionate in relation to
other volatile fatty acids and hence increased the glucose entry rate in pregnant ewes
(Hafez and Maareck 2002). Pregnant does utilize propionate as the main source of
glucose. On the other hand, the higher level in pregnant does fed excess CP might
increased fetal growth, resulting in a higher birth weight (Kleemann ef al., 1993).
Accordingly, kids of S1 were the lowest in all productive iraits (Table 6), compared
to the other two groups reflecting on their average daily gain as well as body
condition score and carcass traits. So, S3 and S2 kids group recorded a higher mean
of warm carcass weight (21.7 and 17.4 kg) and carcass grade (3.3 and 2.3} as a result
of more fat deposits compared to S1 group (1.5 and grade 1.4). Also, it has been
found that protein nutrition in latc pregnancy can influence colostrum yield by
affecting the net flux of amino acids to and from the carcass tissues (McNeill er al.,
1997) that can ultimately influence mammary gland and uterine tissue growth
{Dawson ef al,, 1999). The present results reflect the need to supplementary feeding
for fattening kids on the pasture plants in order to improve their productive
performance and subsequently, increasing the owner income of such small holders
where kids or lambs represent the main source of income. Feed conversion
efficiency (kg DMU/kg gain} was favour to S1 (7.4) compared to the other two groups
(S2, 8.8 and 83, 9.0 kg) but supplementary feeding was of great interest, it seemed
to be.tnore economic practical under extensive feeding condition which reflected
positively on Bedouins income.

Table 6'*K:ds performance (M + SE) as affected by different feeding systems

Feedmg system

Parameters S1 52 53
Average birth weight (kg) 1.75 £ 0.59° 2.3+0.88° 26+075"
Weaning weight (kg) 125+1.2° 18.5 +:0.69" 20.5+ 0.86°
Pre-weaning daily gain 1194+12.56° 180+ 16.25"  198.9+21.54°
Dry matter intake (g/head/day
From plants 720 920 845
From concentrates —— 270 750
TDMI 720 1190 1595
Final body weight {(kg) 24217 347+13° 41715
Body weight gain (Kg) 1.7 16.2 21.2

Average daily gain (g/h/day)  97.5+£5.67° 135.0%12.54°  176.7+£9.15°
Feed conversion efficiency* 74 8.8 9.0
Warm carcass weight (kg) 11.5+09 17.4£0.55° 21.7 £ 0.65°
Carcass grade 14+04" 23+£0.4° 33204
Dressmg % 472 50.0 52.1

S1; Extensive managed. 52; Scm:-cxtcnswc managed. $3; Intensive managed. Means
with different supcrscnpts within the same row are significantly different (P<0.05). *;
feed conversion efficiency (kg DMI/kg gain).



HO Badawy and Youssef

5. Blood paraeters

Regacding feeding systcins, blood parameter concentrations in the present study
were within the normal physiological ranges reported by Reece (1991); Frandson and
Spurgeon (1992} for healthy sheep and goats. Both Hb {g/di) and PCV % values were
nearly similar in both 82 (14.07 g/dl and 39.7) and S3 (14.07 g/dl and 40.6) and
insignificantly higher than those of 81 (13.4 g/dl and 34.8%) group, respectively
(Table 7). These results are in agrecment with those of Rekwot ef al. (1999) who
reported that Hb concentration was significantly higher due to a high protein diet (14.
5 %) than those of low dietary protein (8.5%).

Plasma TP tended to increase (P<0.05) in both S3 (7.1 g/dl) and §2 (7.4 g/dl)
groups compared with S1 group (5.95 g/dl) while plasma Alb concentrations were
almost similar for the three feeding systems. Results were partially in concurrent with
results of Rekwot ef al. (1999). They pointed out that higher plasma TP values
coincided with the high leve! of dietary protein. Likewise, globulin concentration
tended to increase (P<0.05) associated with the increase in CP level of the rations
resulted in a significant effect on A/G ratio. In contrast, Hatficld er al. (1998)
reported a tendency of increasing (P< 0.01) serum proteins with the decrease of
dietary protein from 18% to 10% in lamb'’s rations,

Table 7. Blood biochemical parameters of Shami goats as affected by different
dietary feeding systems

Parameters Feeding systems
s1 ' s2 $3

Packed cell volume (PCV %) - 34.8% 1.51° 397+ 137 406+ 1.51
Hemoglobin conc. (Hb,g/dl) 13.4 + 0.44° 1407 +0.44* 14.07 £ 0.44*
Tata! proteins {TP, g/df) 595+ 0.26" 7.4 £0.26° 7.1£0.2¢

Albumin (Alb, g/d1) 2.75+0.07* 2.7+007* 2.75 £ 0.07*
Globulin (Glb, g/dl) 3.20 £0.20" 47+0.20° 435£020°
Albumin/globulin ratio 0.86+0.08°  0.57%0.08 0.63 £0.08°
Glucose {Glu, g/dl) 6.6 % 0.55* 88.9 £ 0.54* 91.0 + 0.56"
Urea (Ur, mg/dl) 4391233 4344233 436233
Creatinine (Cr, mg/dI) 0.61 £ 0.05* 0.92 + 0.06* 0.77 £ 0.06*
ALT (UAL) 172+ 1.66 19.7 + 1.66" 21.3 + 1.66*

AST (U/L) 85.71 £3.3* 99.4 + 3.6 76.9+36"
Means with different superscripts are significantly different (P<0.05). .

Value of BUN was insignificantly affected by feeding system. This contrasted
with those results of Roeder ef al. (2000) who found that BUN and Alb were preater
(P<0.05) in ewes fed the normal CP diets compared to their counterparts fed 65% CP
of NRC (1986). Meanwhile, Cr concentration was lower (P<0.05) in S1 group than
the other two groups. Liver and kidneys of pregnant does were experiencing a state of
hyper-function as reported by E!-Sherif and Assad (2001). They reported that the
higher need for energy and protein catabolism led to an increase in urea and
creatinine levels to an extent above the ability of kidneys to eliminate excess amounts
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from plasma, these effects were not confirmed in the present study indicating that
feeding system was of insigaificant effects on kidney function.

On the other hand, stress, irrespective of the cause, predisposes to
gluconeogensis, with an associated rise in circulatory transaminases (Iriadam, 2007).
Plasma AST and ALT activity tended to increase as dietary CP level increased,
although the differences were not significant. The increase in ALT and AST might
not be attributed to any pathological causes. Otherwise, this increase might indicate
impairment in some muscle and liver cells due to rapid gluconeogenesis associated
with pregnancy. Activity of AST was proved to increase under the effect of
glucocorticoids which are released more during pregnancy (Bell ¢ al., 1961).

Changes in blood constituents as affected by physiological status are presented in
Table 8. Time of parturition was accompanied with the lowest values of Hb, PCV%,
TP and G and highest concentrations of plasma Alb and A/G ratio. The present
results agree well with those reported by Bhat (1999) who found that Hb values were
higher during the prepartium period and decreased after calving, but in contrary, he
reported an opposite trend for plasma TP protein. Purohit e al. (1999) reported that
values of Hb and serum TP at the end of the 3" and 4* month of pregnancy in ewes
were lower (P<0.01) than those of non-pregnant ewes.

Plasma TP of lactating does declined to reach a level equal to the pre mating ones
{Table 8) which is in agreement with TaKarkheade e af (1999) and El-Sherif and
Assad, (2001). This decline might be due to a sharp decrease in Glb that might be
used for milk protein (casein) and antibodies formation. In the present study, Alb was
maintained with slow rate of decline resulted in higher (P<0.01} A/G ratio. This trend
of change in plasma TP might represents an adaptive response to the higher need of
water mobilization by blood to mammary glands for milk production.

In agreement with the present results, Parveen and Ahuja (1999) found that up to
60 to 40 hrs prepartum, there was an increase in plasma protein which then declined
up 10 20 hrs postpartum. They suggested an accumulation of protein in the plasma of
buffaloes in late gestation and then the sccretion to the mammary gland initiated 20
to 10 hrs prepartum which continued until 24 hrs postpartum.

The increased (P<0.05) Glu level ducdng pregnancy might reflect the hyper
metabolic state that animal suffered during pregnancy stress and the higher need for
Glu, the output of adrenocorticotrophic hormone, glucocorticoids and adrenaline is
increased for breakdown of liver glycogen (Bell et al., 1961). Lioyd (1974) and Hil et
al. (1984) reported that the concentration of adrenal corticoids rises during pregnancy
and act especially in mobilizing amino acids from body protein, which is associated
with an increased rate of hepatic dcamination and conversion of certain of the
resultant ketoacids to glucose (Allen, 1977).
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Table 8. Chaages in blood constituents of Shami does in relation to the

physiological status

Parameters

Physiological Status

Pre-mating Pregnancy Parturition Lactation
Packed cefl volume a . b b
(PCV%) 32.6+ 1.46 502+ 146" 3394146 34.6 £ 1.46
(”Hi‘,“;%'l‘;b'“ conc. 1354042 143£042°  (33£042° 149 £0.42°
Total proteins (TP, g/d1) 652026  7.0+025"® 7.3 £025° 6.1 £026
Albumin (A, g/dl) 2.85 £0.07 24+007" 298%007°  2.85+007°
Globutin (G, g/dl) 3332028  4.6+028  434£028°  3.33+028
Albumin/globulin ratio 086008 052+008  0.89+008°  0.66+10.08°
Glucose 5564055  925+055  78.7£0.55°  68.640.55°
Urea (Ur, mg/di) 338+233 359233  462x233"  488+231°
Creatinine (Cr, mg/dl) 043006 063006 104+£006°  0.63 +0.06
ALT (UL) 103.943.52  70.02+3.52° 87.8+3.52° 103.9%3.52
AST (U/L) 224£166 19.5+166" 167+1.66° 224+ 1.66

Means with different superscripts are significantly different (P<0.05).

After parturition, a marked decrease in Glu was in accordance with those of
Bedo et al. (1997). The present results reflected the heavy demand for glucose during
lactation. Regnault ef al. (2004}, on lactating ewes, demonstrated that many tissues
became less sensitive to insulin stimulation during lactation, which supports milk
production by increasing the amount of -glucose and possibly amino acids available
for the mammary gland.

CONCLUSION

It could be concluded that plant species dominant, during wet season, in the
pasture seemed to cover the maintenance requirements of Shami goats and should be
protected from overgrazing and spread over pastures with some justifications.
Extensive feeding, particularly on natural ranges seemed to be practical and more
economic when fattening male kids and improved income might be realized when
applied supplementary feeding. On the other hand, animals could sustain their
physiological mechanisms without adverse effects under extensive feeding system.
This study warrants further research regarding the investigation of nutrition programs
in terms of energy requirements to let this breed to express its genetic potentiality
before Introduction to arid and semi arid areas in North Sinai Governorate.
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