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Abstract: Twenty four mature female goats were randomly divided into four similar and equal groups.
Experimental animals fed on diets contain 5, 30, 80 and 230 ppm Zn in 1 , 2 , 3  and 4  groups, respectively.st nd rd th

DMI, digestibility percentage 0f diet were significantly higher in goats fed diets contain 30 and 80 ppm Zn than
goats fed diets contain 5 and 230 ppm Zn. LBW of does, litter size at birth, number of kids per doe and litter
weight at birth were better in groups fed diets contain 30 and 80 ppm Zn than those fed diets contain deficient
and excess Zn. Days from weaning to estrous, duration of estrous and days of kidding interval were
significantly lower in goats fed basal diets contain 30 and 80 ppm Zn than goats fed diet contain deficient or
excess of Zn in their diets. In addition, feeding does with adequate Zn improved the ovulation rate of dams and
increased the percentage of viability in their kids. Does kidding triple and twins were higher in supplemental
diet with 30 ppm Zn (33.3 and 66.7%) or in supplemental diet with 80 ppm Zn (50.0 and 50.0%), respectively, than
does fed diet contain deficient or excess of Zn in their diets. Diets of goats contain 30 or 80 ppm Zn improved
significantly daily milk yield during lactation period. T  and T  levels in groups fed deficient and excess of Zn4 3

were significantly lower than the levels in goats intake 30-80 ppm Zn in their diets. Zn concentration in plasma
of goats was directly related to Zn levels in the diet.
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INTRODUCTION immunity and fertility and is also extremely important

Poor nutrition caused by inadequate, excess or development of the foetus [3].
imbalanced nutrient intake may adversely affect the Zn participates in the mechanisms of the major
various stages of the reproductive event, going from metabolic pathways involving protein synthesis and
delayed puberty, reduced ovulation and lower conception turnover, carbohydrates, energy, nucleic acids, lipids and
rates, through high embryonic and foetal losses to heme syntheses which are involved in immune system in
excessively long post-partum anoestrus, poor lactation, animals [4]. Zn also has antioxidative properties thus may
high prenatal mortality and poor neonatal performance [1]. also act to reduce the reactive oxygen species leading to
Zinc is an essential nutrient and is a very important trace an increase in animal fertility [5]. Zinc has also an
element that is involved in a wide range of metabolic important role in thyroid metabolism [6] beside, its
activities. It is a cofactor for more than 200 enzymes and participation in protein synthesis, it is involved in T
stimulates the activity of about 100 enzymes, substances binding to its nuclear  receptor [7]. In addition, Zn plays
that promote biochemical reactions in animal body [2]. a role in  the  formation  of  insulin [8]. Zinc is not stored
Among its many functions, zinc helps maintain a healthy in the animal body, therefore it needs to be supplied
immune system, is needed for DNA synthesis, is also continuously [9]. It has an indispensable role in the
supports normal growth and development of fetus during development and maintenance of immunocompetence and
pregnancy and is needed for ovulation and fertilization as a positive impact on immunity in stocker and feeder cattle
well as is necessary for growth and insulin production, [10].

during pregnancy to ensure proper growth and
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The main objectives of the current contrived work 3 and 4  groups were fed the same basal diet of group
were to investigate the effect of deficiency and zinc one with additive 30, 50 and 200 ppm Zn in their diets,
supplemental levels in ration on reproductive efficiency respectively. The experiment was started two weeks
and milk yield of female Egyptian Zaraibi goats. before mating date and lasted until the end of suckling

MATERIALS AND METHODS 30, 80 and 230 ppm, respectively (Table 2).

Experimental Animals and Feeding: The experiment was Digestibility Trial: After 30 days post mating, three
carried out at Experimental Farm Project (Goats Farm), pregnant does from each experimental group were
Nuclear Research Center, Atomic Energy Authority, at selected for evaluation of Zn deficiency and
Inshas on twenty four female mature Egyptian Zaraibi supplementation on nutrient digestibility and nutritive
goats. Does were fed basal ration consisted of values. The animals were placed individually in metabolic
concentrate feed mixture (CFM) plus Barseem  hay  (BH) cages for 5 days as preliminary period followed by 5 days
on DM basis according to allowances of NRC [11] of as sample collection period. Daily diets were offered and
goats. The ration used was formulated to be adequate in refusals or remaining amount of feed were recorded every
protein and energy to meet the nutrient requirements of day. Daily quantity of feces was estimated. Dried samples
goats according [12]. The CFM composed of 37.5% wheat of offered feed and feces were analyzed [13]. Composite
bran, 27.0% Crushed yellow corn, 12.5% soybean meal sample from ingredients of CFM was prepared by wet
(44% CP), 10.0% undecorticated cottonseed cake, 5% rice aching method to estimate Zn concentration in CFM by
bran, 4% sugarcane molasses, 2.0% limestone, 1% sodium Atomic Absorption Spectrophotometer (AAS).
chloride and 1.0% vitamin and minerals premix. Each kg
vitamin and minerals premix mixture (except in mixture of Reproductive Traits in Experimental Does: Reproductive
group one) contains 2500 mg Zn, i.e. kg of basal diet traits of female goats including litter size at birth, litter
contains 25 ppm Zn from ZnO. Chemical composition and weight at birth, number of kids born per doe, litter weight
nutritive values of feed stuffs are calculated in Table 1. per group, days from weaning to oestrous, days of

Feed mixture was offered once daily at 10 hrs. kidding interval and duration of estrus as well as
Barseem hay was offered to the experimental animals ad gestation length, dame weight at conception, 3, 2 and 1
libitum. Fresh drinking water was available all time. month before birthing, pre-birthing directly, after birthing

Experimental Procedure: Twenty four mature female months after kidding were estimated. In addition, type of
goats were randomly divided into four similar and equal birth (single, twins and triple) and viability rate at birth,
groups, six does in each. Animals in the 1  group were fed during suckling period and at weaning were also recorded.st

Zinc-deficient diet which contains 5 ppm zinc from
ingredient of ration without any Zn supplement in Milk Yield and Composition: Monthly milk yields of doe
vitamins  and  minerals  premix mixture. Animals in the 2 , as well as total and average milk yield of doe duringnd

Table 1. Calculated chemical composition and nutritive values of feed stuffs.
Items CFM BH
Chemical composition (on DM basis%)
CP 16.00 13.05
CF 14.00 25.51
EE 4.30 1.94
NFE 53.70 48.69
Ash 12.00 10.81
NDF 39.00 74.00
ADF 23.00 55.10
ADL 6.30 8.70
Nutritive values
Net energy, MJ /kg DM 4.00 2.60
TDN% 60.80 48.00
DCP, g/kg DM 115 80
Starch equivalent 0.50 0.30

rd th

period. Zinc content in the four experimental diets were 5,

directly, dam weight lost during birthing and 1 and 2

suckling period were also determined. Milk samples from
each doe were collected at days 1, 30 and 60 postpartum
after separating the offspring for 12 hours and frozen
immediately (-20°C) till analyzed for total solids, fat,
protein and lactose in g/ 100 ml milk using Milk Scan
®,133 B, N. FOSS, Electric, Denmark. Ash contents were
calculated by subtracting of protein, fat and lactose from
corresponding values of total solids.

Blood Samples and Analysis: One blood sample was
taken from each animal at conception, 25, 75 and 150 days
from pregnancy period; at lambing, 15, 30 and 60 days
after birthing. The blood samples were with anticoagulant
(heparin) to obtain plasma after centrifugation at 2000xg
for  25  min.   The   plasma   levels   of   thyroxin   (T ) and4
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Table 2: Zinc-deficient and zn-supplemental diets used in feeding of four experimental does during pregnancy and suckling periods
Zinc contents in four experimental diets

Zinc-deficiency (low dietary Zn) Basal diet contains normal Zinc-supplemented Zinc excess
(1  group) Zn intake (2  group) goats (3  group) supplementation (4  group)st nd rd th

CFM without added Zn in mineral CFM contains normal dietary zinc CFM contains normal dietary CFM contains normal dietary zinc
and vitamins mixture from mineral and vitamins mixture zinc from mineral and vitamins from mineral and vitamins mixture
i.e. CFM contains 5 ppm zinc from (25 ppm Zn from 31.25 mg ZnO) mixture (25 ppm) and plus 200 ppm zinc from
its ingredients only to be total Zn was 30 mg zinc /kg (25 ppm) plus 50 ppm zinc from 250 mg ZnO to be total Zn was 230 mg

62.5 mg ZnO) to be total Zn was /kg
80 mg/kg

5 ppm Zn* 30 ppm Zn 80 ppm Zn 230 ppm Zn
*Composite sample from ingredients of CFM was prepared by wet aching method to estimate Zn concentration by Atomic Absorption Spectrophotometer
(AAS)

triiodothyronine (T ) hormones were estimated by the Statistical Analysis: The data were statistically analyzed3

radioimmunoassay (RIA) technique using the coated using general linear model procedure by computer
tubes kits, Diagnostic Systems Laboratories, Inc. program of SAS [14] and Duncan's Multiple Range Test
Webster, Texas, USA and counting in the Laboratory of was used for testing the significant differences between
Biological Applications Department, Atomic Energy means [15].
Authority, using computerizes Gamma Counter. The tracer
in the tow hormones was labeled with iodine-125 ( I). RESULTS AND DISCUSSION125

Plasma Zn concentration was determined by AAS. In this
method Zn was liberated from protein by using Effect of Zinc Level in Diets on Feed Intake, Digestion
trichloroacetic acid after centrifugation at 3000 g for 10 and Nutritive Values: DMI from both BH and CFM and
minutes. Zinc from the supernatant was then determined totally, apparent digestibility percentage of CP, CF, EE
by AAS using prepared standards (Perkin-Elmer Crop, and NFE and TDN and DCP were significantly higher in
model 290B AAS, Norwalk, C.T. in the Laboratory of Soil goats fed diets contain 30 and 80 ppm Zn than goats fed
and Water Department, Atomic Energy Authority). diets contain 5 (Zn-deficient) and 230 ppm Zn (Zn-excess)

Growth Aspects of Kids: Born lambs (kg) were weighed at
birth and biweekly intervals till weaning at 60 days old. Effect of Zinc Level in Diets on LBW of Female Goats:
Average body weight gains of lambs per head from 0-28, LBW of does during pregnancy (beginning 2 months
29-56, 56-60 and 0-60 days were calculated. before birthing) and suckling periods was better in groups

(Table 3).

Table 3: Effect of zinc supplementation in diets of goats on DMI, digestion coefficients and nutritive values of feed stuffs after 30 days post mating

Food performance Zinc-deficient (low dietary Zn)  Basal diet Zinc-supplemented group Excess of Zinc-supplementation

DM intake(g/h/d) 

BH 347.8±17 402.0±21 477.8±17 348.2±18c b a c

CFM 646.9±10 745.9±17 746.9±10 666.6±14b a a b

Total 994.7±20 1147.9±22 1224.7±24 1014.8±22c b a c

Digestion coefficients (%)

DM 65.9±0.8 68.9±0.3 68.9±0.3 65.1±0.4b a a b

OM 66.4±0.8 69.4±0.3 69.4±0.3 65.7±0.4b a a b

CP 57.4±1.0 61.6±0.5 61.6±0.5 59.7±0.1b a a ab

CF 55.8±1.4 60.1±0.2 60.1±0.2 57.8±0.4b a a ab

EE 73.8±3.4 77.7±0.7 77.7±0.7 73.8±0.9b a a b

NFE 70.6±0.6 73.0±0.2 73.0±0.2 68.5±0.7b a a b

Nutritive values (%): 

TDN 63.55±0.72 66.64±0.53 65.63±0.43 63.14±0.49b a a b

DCP 5.89±0.03 6.45±0.11 6.45±0.09 6.32±0.06b a a a

a,b Means within rows with different superscript are significantly different (P < 0.05)
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Table 4: Effect of zinc supplementation in diets on body weight of does during and after pregnancy course
LBW of does (kg) Zinc-deficient (low dietary Zn) Basal diet Zinc-supplemented group Excess of Zinc-supplementation
After conception 36.0±3.1 37.4±2.9 37.5±3.1 35.8±2.2
3- months pre-birthing 37.0±2.2 39.4±2.2 40.5±2.1 38.9±2.1
2 months pre-birthing 38.6±2.5 44.8±2.1 45.9±2.1 39.7±2.5b a a b

1- month pre-birthing 42.6±2.3 47.7±3.3 48.7±2.5 43.1±3.2b a a b

Pre- kidding 45.4±2.4 51.6±2.4 52.3±3.2 48.6±2.3c  a a b

After kidding directly 35.6±2.3 40.8±2.2 40.0±2.4 38.0±2.8 b  b  a  a

Dam weight lost 6.8±0.5 4.8±0.6 5.1±0.4 6.4±0.5 a  b  b  a

After 1  month from kidding 35.2±3.5 39.1±3.2 40.9±3.7 36.9±3.2st b a a b

After 2  month from kidding 34.4±3.3 38.5±2.2 39.0±3.7 34.6±3.2nd b a a b

a,b Means within rows with different superscript are significantly different (P < 0.05).

Table 5: Effect of zinc supplementation in diets on reproductive performance of female goats
Reproductive performance Zinc-deficient (low dietary Zn) Basal diet Zinc-supplemented group Excess of Zinc-supplementation
Litter size at birth % increase 9 14 (+56%) 15  (+67%) 12  (+33%)
No. of kids born per doe % increase 1.50 2.33 (+55%) 2.50 (+67%) 2.00 (+33%)
Litter weight at birth, kg % increase 2.02±0.1 2.57±0.1  (+27%) 2.89±0.1  (+43%) 2.12±0.1c b a c

litter weight/group, kg % increase 3.0±0.4 6.0±0.2  (+100%) 7.2±0.3  (+140%) 4.2±0.1 (+40%)d b a c

Gestation length, days 155.3±0.6 153.2±0.7 154.4±0.5 158.6±0.5
Weaning to estrous 60.3±4.3 33.6±2.6 30.5±2.5 59.2±1.3a b b a

Duration of estrous 36.0±2.1 20.4±1.3 21.8±1.6 36.8±1.5a b b a

Kidding interval, days 295.9±6 240.2±4 231.3±5 268.3±4a c c b

Type of birth, single, No (%) 2 (33.3) --- --- 2 (33.3)
Twins, No (%) 2 (33.3) 4 (66.7) 3 (50.0) 2 (33.3)
Triple, No (%) 2 (33.3) 2 (33.3) 3 (50.0) 2 (33.3)
Viability rate at birth, No (%) 9 (100) 14 (100) 15 (100) 12 (100)
During suckling, No (%) 8 (88.9) 14 (100) 14 (93.3) 11 (91.7)
At weaning, No (%) 7 (77.8) 13 (92.9) 14 (93.3) 10 (83.3)
a,b Means within rows with different superscript are significantly different (P < 0.05).

fed diets contain 30 and 80 ppm Zn than goats fed diets of goats with 10 ppm being a minimum requirement.
contain 5 and 230 ppm Zn. Does weight lost during Kessler et al. [19] showed that goats are susceptible to
birthing  process  was  significantly  lower  in  groups zinc deficiency with 10 mg Zn/kg dry matter is adequate
2(4.8 kg) and 3 (5.1kg) than those in groups 1(6.8kg) and for goats and deficiency of Zn reduced growth.
4(6.4kg) as shown in Table (4).

These results confirmed the findings of others, who Effect of Zinc in Diets on Reproductive Efficiency of
had shown the detrimental effects of a dietary zinc Female Goats:  Litter size at birth, no of kids per doe and
deficiency in farm animals on feed consumption. Ali et al. litter weight at birth improved in groups fed CFM contain
[16] compared two groups of mature Barki ewes fed either 30 and 80 ppm Zn by 56 and 67%; 55 and 67% and 27 and
control diet containing 23–25 ppm or test diet 43%, respectively, over than group fed deficient of Zn in
supplemented with an additional 100 ppm of zinc and their diet (5ppm). Litter weight per group or total weight of
reported that zinc supplemented ewes consumed about born kids increased significantly from 3.0 kg in group fed
15% more feed than the controls. Salama et al. [17] found deficient Zn diet to 6.0 and 7.2 kg in groups fed diets
that apparent absorption of N significantly increased in supplemented with Zn contain 30 and 80 ppm Zn in their
Zn supplemented dairy goats and concluded that Zn diets, respectively (Table 5).
supplementation can enhance protein utilization. A loss Days from weaning to estrous, duration of estrous
of appetite results in lowered Zn ingestion which further and days of kidding interval were significantly lower in
decreases feed utilization due to hindered nutrient goats fed basal diets contain 30 and 80 ppm Zn than goats
metabolism. fed diet contain deficient or excess of Zn in their diets.

Haenlein [18] reported that zinc deficiency can have However, gestation length in goats was not affected
strong adverse effects on growth, reproduction and significantly due to Zn supplemental diets (Table 5).
immunity and consequently, sufficient zinc must be Feeding does with adequate Zn improved the ovulation
supplied continuously because little is stored in the body rate of dams and increased the percentage of viability in
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their kids. Does kidding triple and twins were higher in Reproductive performance of animals improved due
supplemental diet with 30 ppm Zn (33.3 and 66.7%) or in to receive Zn in their diet. Ali et al. [16] reported that zinc
supplemental diet with 80 ppm Zn (50.0 and 50.0%), supplemented  ewes  had  a  higher  fertility rate, were
respectively, than does fed diet contain deficient or more  prolific  89%  vs.  40%  and confirmed the
excess of Zn in their diets. Consequently, the percentage detrimental effects of a dietary zinc deficiency in farm
losses in kids number at weaning decreased from 22.2% in animals on various phases of the reproductive cycle in the
group fed Zn deficient diet to 7.1 and 6.7%% in group fed female. Bosseboeuf et al. [25] reported that Zn
diets contain 30 and 80 ppm Zn, respectively (Table 5). supplementation to cows decreased the day open period

Zinc deficiency can adversely affect reproductive (from calving to next conception) and decreased the
processes in females from estrus to parturition and number of services for conception, they also evaluated
delayed or suppressed estrus and embryo death have the economic return of this treatment for approximately
been identified as common symptoms of Zn deficiency in 10:1 in favor of supplementing Zn, during the first 120
beef cattle [20]. The same authors found that inadequate days of lactation following parturition. Uchida et al. [26]
Zn levels in gestating cows may result in abortion, fetal found that feeding of Zn to dairy cows significantly
mummification, lower birth weight or altered myometrial reduces the insemination interval and the length of the
contractility with prolonged labor. In the case of diets service period. On the other hand, Allen et al. [27] found
with insufficient Zn, reduced libido sexually in females, that sheep given 800 mg zinc daily for 12 days, followed
impaired synthesis and secretion of FSH and LH, by 1200 mg zinc daily for up to 10 weeks will be exposed
abnormal ovary development, disorders of the oestrous to toxic and Zinc intake of 750 mg/kg diet by pregnant
cycle, difficulties in becoming gravid as a result of ewes caused a high incidence of abortions and stillbirth
impaired ovulation, reduced number of fertile eggs, as well was reduced.
as low birth weight, extended gravidity period and
complications during birth and frequent occurrence of Effect of Zinc Level in Diets on Milk Yields and Milk
miscarriages [21]. Composition: Diets of goats contain 30 or 80 ppm Zn

In Zn deficient status, reproductively may be reduced improved  significantly   daily   milk  yield  per  two
due to metabolic alterations of enzyme systems which weeks,  per   month    and    during    suckling   period.
associated with carbohydrate metabolism, protein Total milk yield during suckling period was higher in
synthesis and nucleic acid metabolism, decreased feed groups  supplemented  with  30 and 80 ppm Zn by 78.4
efficiency and depressed immune system [22]. In addition, and 84.6%, respectively, than groups fed on Zn deficiency
Zn deficiency in animals reduces plasma progesterone or Zn excess in their diets. From another point of view,
and estrogen and increases plasma prostaglandin F2 goats intake diet low and high levels of Zn decreased
levels [23]. The influence of Zn on reproductive functions average daily milk yield during suckling period by 44.0
resides in its effect on hormones (impacting on excretion and 48.0%, respectively, when compared with groups
of gonadotrophins androgens and prostaglandins, intake normal levels of Zn in their diets (Table 6).
sharing in prolactin release and playing a role in Concerning the level of milk yield, the higher values were
contraction of myometrium during birth. In addition, zinc during the 2  and 3  two weeks from nursing period in
serves as an activator of enzymes necessary in groups intake 30 and 80 ppm Zn in their diets. Feeding of
steroidogenesis, which regulates secretion of gonadal Zn to dairy cows significantly favourably influences milk
hormones [24]. production [28].

nd rd

Table 6: Effect of zinc supplementation in diets of goats on total and average daily milk yield (kg) of doe during lactation period
Milk yield (Kg) Zinc-deficient (low dietary Zn) Basal diet Zinc-supplemented group Excess of Zinc-supplementation
During 1  two weeks 1.40±0.2 1.70±0.2 2.00±0.2 1.35±0.2st  c  b  a  c

During 2  two weeks 1.19±0.3 2.87±0.3 2.96±0.3 1.28±0.3nd  b  a  a  b

During 3  two weeks 1.50±0..2 2.82±0.2 2.84±0.2 1.27±0.2rd  b a  a  c

During 4  two weeks 1.09±0.1 1.97±0.1 1.88±0.1 1.10±0.1th  b  a  a  b

During 57-60 d 0.93±0.1 1.36±0.1 1.41±0.1 1.00±0.1 b  a a  b

During 1  month 1.20±0.1 2.32±0.2 2.50±0.3 1.31±0.2st b a a c

During 2  month 1.35±0.1 2.23±0.1 2.20±0.2 1.15±0.1nd  b  a  a c

Total milk yield 76.24±8 136.5±11 141.2±10 74.0±5 b  a  a  b

Average milk yield 1.28±0.01 2.27±0.05 2.35±0.7 1.23±0.01 b  a  a  b

a,b Means within rows with different superscript are significantly different (P < 0.05).
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Table 7: Effect of zinc supplementation in diets on milk composition of lactating does
Zinc-deficient Control Zinc-supplemented Excess of

Time Milk composition (low dietary Zn) (Basal diet) group Zinc-supplementation
1 d post-kidding Total solids 10.41±0.02 12.90±0.02 12.72±0.01 11.10±0.1c a a b

30 d post-kidding (g/100 ml milk) 10.38±0.02 11.90±0.02 11.95±0.01 10.24±0.1b a a b

60 d post-kidding 10.13±0.02 12.43±0.02 12.35±0.01 11.31±0.1c a a b

1 d post-kidding Fat 3.14±0.02 3.95±0.02 3.80±0.02 3.23±0.02 b  a  a  b

30 d post-kidding (g/100 ml milk) 3.11±0.02 3.50±0.02 3.49±0.02 3.06±0.02 b  a  a  b

60 d post-kidding 3.34±0.02 3.77±0.02 3.74±0.02 3.29±0.02 b  a  a  b

1 d post-kidding Protein 2.21±0.02 3.50±0.03 3.50±0.04 3.06±0.02 c  a  a  b

30 d post-kidding (g/100 ml milk) 2.41±0.02 3.00±0.02 3.18±0.03 2.29±0.01 b  a  a  b

60 d post-kidding 1.93±0.01 3.46±0.03 3.33±0.03 3.14±0.04 c  a  a  b

1 d post-kidding Lactose 4.23±0.01 4.66±0.01 4.59±0.02 4.08±0.01 b  a  a  b

30 d post-kidding (g/100 ml milk) 4.13±0.02 4.62±0.02 4.50±0.01 4.18±0.02 b  a  a  b

60 d post-kidding 4.00±0.01 4.22±0.01 4.39±0.01 4.08±0.01 a  a  a  b

1 d post-kidding Ash 0.83±0.01 0.79±0.01 0.83±0.01 0.73±0.01
30 d post-kidding (g/100 ml milk) 0.73±0.01 0.78±0.01 0.78±0.01 0.71±0.01
60 d post-kidding 0.86±0.01 0.98±0.01 0.89±0.01 0.80±0.01
a,b Means within rows with different superscript are significantly different (P < 0.05).

Concerning milk components, milk fat, protein and Growth and thyroid hormones interact to direct flow
lactose and consequently total solids contents at days 1, of nutrients and increase the RNA synthesis in the
30 and 60 postpartum were higher in milk of goats mammary gland [6]. Insulin affects utilization of amino
supplemented with 30 and 80 ppm Zn than groups given acids for milk protein synthesis and stimulates mammary
diets deficiency and excess. In addition, Milk fat and amino acids transport. Moreover, Prolactin hormone is
protein contents were higher at days 1 and 60 than at essential for the initiation and maintenance of lactation,
days 30 postpartum. However milk ash content not regulation of RNA and synthesis of milk components [30].
affected by Zn level in diet or days postpartum (Table 7). Secretion of these anabolic hormones reduced in status of

These results indicate that the goats produced milk of deficiency or excess of Zn in the diets of farm animals.
better quantity and quality in that intake 30 and 80 ppm Therefore the reduction in these hormonal levels may be
Zn than those intake deficiency and excess of Zn in their associated with the depression in quantity and quality of
diets and can be concluded that goats intake Zn milk in goats that intake diets contain deficient or excess
deficiency as well as Zn excess reduce the efficiency of of Zn. From another point of view, the synthesis of milk
biosynthesis of milk components. With respect to the components depends on a continuous supply of various
days of lactation, the changes in milk contents due to Zn metabolites and normal levels of minerals from the blood
intake levels may be related to the stage of lactation which to the mammary gland. Therefore, milk components were
decreased fat and protein values with time. adversely affected by either high or low level of Zn in

These results indicate that the goats produced milk of diets of goats.
better quantity and quality in that intake 30 and 80 ppm
Zn than those intake deficiency and excess of Zn in their Effect of Zinc Level in Diets on Plasma T , T  and Zn
diets and can be concluded that goats intake Zn Levels: T , T  and Zn concentrations in blood plasma of
deficiency as well as Zn excess reduce the efficiency of goats fed adequate Zn were within the normal levels
biosynthesis of milk components. This agrees with the during pregnancy and suckling periods (Table 8).
results of Hatfield et al. [29] who found that Zinc However, T  and T  levels in groups fed deficient (5 ppm)
supplement had positive influence on ewe milk and excess (230 ppm) of Zn were significantly lower than
production. the normal levels in goats intake 30-80 ppm Zn in their

The major decrease in milk yield in goats which intake diets during different times of pregnancy and suckling
Zn deficiency or Zn excess was a result of the depression periods. Zn concentration in plasma  of  goats  was
in appetite of animals and consequently feed dry matter directly related to Zn levels in the diet. Zn concentrations
intake, digestibility and nutritive feed values which reflect in  plasma  of  goats  fed  deficient  (5 ppm) and excess
on the decrease of the available nutrients to the mammary (230 ppm) of Zn were respectively significantly lower and
gland of does. higher than the normal levels in goats intake 30-80 ppm Zn

4 3

4 3

4 3



Global Veterinaria, 10 (5): 556-564, 2013

562

Table 8: Effect of zinc supplementation in diets of goats on plasma thyroxin (T ), triiodothyronine (T ) and Zinc (Zn) levels during pregnancy and lactation4 3

periods
Items Hormonal and Zinc levels Zinc-deficient (low dietary Zn) Basal diet Zinc-supplemented group Excess of Zinc-supplementation
At conception T (ng/ml) 48.4±2.2 67.8±2.1 69.2±2.8 55.8±2.34

c a a b

T  (ng/ml) 0.80±0.03 1.17±0.05 1.20±0.06 0.87±0.033
b a a b

Zinc (ppm) 5.8±0.2 9.1±0.4 9.3±0.4 12.1±0.4c b b a

Pregnancy at T (ng/ml) 44.8±2.8 68.8±2.0 68.3±2.2 48.8±2.14
b a a b

1  trimester T  (ng/ml) 0.77±0.03 1.27±0.05 1.14±0.04 0.80±0.05st b a a b
3

(after 25 d) Zinc (ppm)) 5.2±0.3 8.8±0.5 8.9±0.6 10.8±0.5c b b a

Pregnancy at T (ng/ml) 42.0±2.2 58.9±2.3 60.0±2.5 44.8±2.84
b a a b

2  trimester T  (ng/ml) 0.70±0.03 1.22±0.03 1.12±0.03 0.78±0.03nd b a a b
3

(after 75 d) Zinc (ppm) 4.6±0.2 8.5±0.4 8.2±0.3 11.8±0.4c b b a

Pregnancy at T (ng/ml) 44.7±2.0 55.2±2.4 58.1±2.4 45.1±2.64
b a a b

3  trimester T  (ng/ml) 0.65±0.02 1.07±0.03 1.00±0.03 0.67±0.03rd b a a b
3

(after 125 d) Zinc ( ppm) 4.2±0.3 7.9±0.5 7.9±0.4 10.6±0.6c b b a

At Lambing T (ng/ml) 40.8±2.0 58.1±2.2 58.0±2.4 43.8±2.84
b a a b

T  (ng/ml) 0.57±0.03 0.89±0.04 0.90±0.05 0.57±0.023
b a a b

Zinc (ppm) 4.0±0.3 7.9±0.3 7.8±0.5 9.6±0.7c b b a

Suckling T (ng/ml) 40.5±1.2 52.8±2.1 55.2±2.2 41.0±2.34
b a a b

(after 15 d) T  (ng/ml) 0.52±0.02 0.77±0.03 0.80±0.04 0.52±0.033
b a a b

Zinc (ppm) 3.7±0.2 7.9±0.4 8.1± 0.6 9.7±0.4c b b a

Med. T  (ng/ml) 40.7±1.2 48.8±2.0 48.9±2.1 40.8±2.0b4
b a a

suckling T  (ng/ml) 0.48±0.01 0.67±0.03 0.67±0.04 0.50±0.033
b a a b

(after 30d) Zinc (ppm) 3.8±0.2 7.4 ± 0.5 7.5 ± 0.4 9.9±0.4c b b a

At weaning T  (ng/ml) 37.8±1.3 48.0±1.1 48.3±1.0 38.8±1.24
b a a b

(after 60d) T  (ng/ml) 0.37±0.03 0.51±0.02 0.50±0.01 0.37±0.013
b a a b

Zinc (ppm) 3.2 ± 0.2 7.0 ± 0.3 7.2 ± 0.2 9.8±0.5c b b a

a,b Means within rows with different superscript are significantly different (P < 0.05).

Table 9: Effect of zinc supplementation in diets of goats on LBW and DBWG of their kids during lactation period
LBW (kg / head) and DBWG (g/head) Zinc-deficient (low dietary Zn) Basal diet Zinc-supplemented group Excess of Zinc-supplementation
LBW at birth 2.02±0.05 2.57±0.06 2.89±0.08 2.12±0.05c b a c

LBW after 2 weeks 4.08±0.38 4.93±0.22 4.99±0.23 4.16±0.22b a a b

LBW after 4 weeks 5.04±0.37 5.99±0.28 6.45±0.23 5.50±0.24c b a b

LBW after 6 weeks 7.37±0.39 7.99±0.35 8.64±0.34 7.48±0.32c b a c

LBW after 8 weeks 9.21±0.77 10.91±0.51 11.25±0.26 9.02±0.38b a a b

LBW at weaning 9.59±0.91 11.66±0.88 11.98±0.61 9.47±0.64b a a b

DBWG :0-28 d 108±09 122±11 127±11 120±10a a a a

DBWG :29-56 d 149±15 176±20 171±23 126±11b a a b

DBWG :56-60 d 95±07 187±14 183±24 112±10b a a b

DBWG :0-60 d 126.2±12 151.5±14 151.5±11 122.5±10b a a b

a,b Means within rows with different superscript are significantly different (P < 0.05).

in their diets during pregnancy and suckling periods. birth and at weaning were in goats fed diet with 80 ppm
Regardless supplementation, T , T  and Zn levels were Zn in their diets. The better DBWG of kids at 0-28, 29-56,4 3

gradually decreased from at conception and pregnancy 56-60 and 0-60 day after birth were in mother goats fed
period to reach the minimum level at end of suckling diet contains 80 ppm Zn and then in goats fed diet
period (Table 8). contains 30 ppm Zn in their diet. DBWG of kids fed their

Effect of Zinc Level in Diets of Does on Growth Traits of less than DBWG of kids fed their dams diet contains 30
Their Kids: Supplemental diet of zaraibi does with 30-80 and 80 ppm Zn in their diet (Table 9).
ppm Zn in their diets caused significant increase in LBW Fujihara et al. [33] reported that deficiency of zinc
of their kids at birth and consequently at weaning when typically results in reduced growth rates of young stock,
compared to LBW of kids fed their mothers with either 5 reduced feed consumption, reduced efficiency of
or 230 ppm Zn in their diets. The better LBW of kids at conversion  of  feed  energy  to  milk or live-weight gains.

mothers diets contain 5 and 230 ppm Zn were the same
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Hosnedlova et al. [34] reported also that in the case of Zn 13. AOAC. 1990. 15  Edition, Association of Official
deficit in the feed ration, there is a reduced level also in Analytical Chemists, Washington, DC. USA.
milk, which has an unfavorable effect on the development 14. SAS. 1995. SAS user Guide: Statistics version
of young ones. Ali et al. [16] reported that zinc Sedition, SAS institute inc. Cary NC.
supplemented with an additional 100 ppm of zinc 15. Duncan, D.B., 1955.  Multiple  Range  and  Multiple
produced heavier lambs at birth 4.0 vs. 2.9 kg and at F-Test. Biometric, 11: 1-42.
weaning 17.7 vs. 14.2 kg as compared to ewes fed control 16. Ali, H.A., O.H.  Ezzo  and  K.E.  El-Ekhnawy,  1998.
diet containing 23–25 ppm. Illek [35] reported that the Vet. Med. J. Giza, 46: 77-87.
mechanism of growth retardation in the case of zinc 17. Salama, A.A., G. Caja, E. Albanell,  X. Such, R. Casals
deficiency may be due to loss of appetite, imperfect use of and J. Plaixats, 2003. J. Dairy Res., 70(1): 9-17.
nutrients from feedstuffs and in disorders of the protein 18. Haenlein, G.F.W., 1993. Feed stuffs reference issue,
and energy metabolism. 65: 76-78.

CONCLUSION A. Stern and H. Geyer, 2003. Livestock Production

It can  be  concluded  that  goats  intake  their diet 20. Manspeaker, J.E., M.G. Robl,  G.H.  Edwards  and
with Zn deficiency as well as Zn excess reduce L.W. Douglas, 1987. Vet. Med., 82: 951-956.
reproductive  efficiency  of  female  goats  as well as 21. Bedwal, R.S. and A. Bahaguna, 1994. Jaipur, India.
reduce   the   efficiency   of   biosynthesis  of milk yield Exper., 50(7): 626-640.
and  components  and  consequently   growth  of their 22. Ashmead, H.D., S.D. Ashmead and R.A. Sanford,
kids. 2004. Intern. J. Appl. Res. Vet. Med., 2: 252-260.
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