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ABSTRACT

Sixteen lactating buffaloes in four groups were fed on rations, consisted of
concentrate feed mixture and rice straw, provided with 1% urea and zinc sulfate with
different levels: 0, 40, 80 and 120 mg/kg DM intake, respectively. Results showed that
the addition of zinc improved the digestiblities of DM, OM, CP, CF, EE and NFE.
Feeding values as TDN and DCP appeared the same previous trend. In addition, §0
and 120 mg zinc/kg DM intake improved the serum total protein and globuiin but only
120 mg Zn/kg DM intake improved the serum zinc concentration, while it reduced the
concentration of both albumin and urea in blood serum of buffaices. The data
revealed that zinc addition with the two concentrations (80 and 120 mg Znfkg O
intake) did not affect the milk yield, fat correct mitk 7% and milk compositions, but the
addition of 40 mg zinc improved the fat correct milk, fat and total solids of milk and
milk energy. Generally, the addition of zinc with different concentrations did not affect
feed intake as DM, TDN or DCP intake and feed efficiency as kg 7% fat correct
milk/CM or TDN or DCP. Addition of 40 mg zinc significantly increased either of birth
and weaning weighis and daily gain of calves.

Keywords: Lactating buffaloes -Zinc - Feed intake — Digestibility — Blood parameters
~ Milk composition — Calves.

INTRODUCTION

Use of inorganic frace minerals for supplementation of ruminant diets
has increased in recent years. Zinc is one of the important element in the
practical nutrition of animals. Requirements for dairy cattle from zinc are
listed as 40 mg/kg (NRC, 1978), so the maximum safe dietary intake is
considerably higher than the requirement (NRC, 1978 and Miller, 1979).
Feeding 1279 ppm Zn as zinc oxide (DM basis) for 6 weeks had no adverse
effects on lactating dairy cows (Miller et al., 1965).

Few data were available on the influence of long-term feeding of high
Zn diets to lactating and gestating dairy cows. High concentrations of Zn
sulfate denatures proteins and can be used to increase the amount of rumen
bypass protein {Britton and Klopfenstein, 1986). Also, Zn supplementation at
a concentration of 250 ppm may increase the likelihood of urea toxicity and
increase energetic efficiency of ruminal fermentation (Arelovich et a/., 2000).
The buffalo population in Egypt is about three million heads (A.E.R.l. 2003).
On the other hand, buffaloes are considered the principal milk yielding animal
in Egypt. They produce about 65% of the total milk preduction in Egypt. (El-
Ashry ef al, 2003b). Average milk yield ranged between 1404 and 1836
kg/head in lactation season {Saleh et af,, 2003). The objective of the present
work was to evaluate the effects of different levels of zing (which was added
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to 1% urea) in the concentrate feed mixture diets on performance, milk yield
and milk composition of lactating buffaloes.

MATERIALS AND METHODS

This work was carried out at Sids Animal Production Experimental
Station, Animal Production Research Institute, Ministry of Agriculture, during
2003, (this station is located in middle Egypt, 150 km. South of Cairo), fo
investigate the effects of different levels of zinc supplementation on utilization
of non-proteinous nitrogen for ration using lactating buffaloes.

Feeding trial:

Sixteen lactating buffaloes in second to five lactation seasons
(Average mean = 584 + 4 kg), were used in a feeding trial which extended for
12 weeks. Animals were chosen randomly during the peak of lactation (two
months after parturition) and divided into four groups, four animals in each,
according to lactation season, milk yield and live body weight The
experimental animals were weighed at the beginning of the trial, then every
four weeks during the experiment to adjust their nutritional requirements and
at the end of the experiment as well. The average annual atmospheric
maximum temperature at Sids area during the period of this work was about
35°C, and the annual mean of relative humidity was 62%. The feeding of
lactating buffaloes on the tested rations was continued after the feeding trial
to study some productive traits as weight of calf, weight of weaning and the
mortality percentage.

Experimental rations:

Four experimental rations (control + 3 treatments) were used in this
study. Ration 1 (control): In which animals were fed on concentrate feed
mixture at a rate of 2% of body weight, with 1% urea/kg DM intake, then 1%
of body weight as rice straw was added to the mixture. Ration (2); Animals
were fed on the ration of control + 40 mg zinc (0.11 g of zinc sulfate)/kg DM
intake. Ration (3): Animals were fed on the ration of the control + 80 mg zinc
(0.22 g of zinc sulfate)/kg DM intake. Ration (4): Animals were fed on the
ration of the control + 120 mg zinc (0.33 g of zinc sulfate)’kg DM intake. All
groups of animals were fed individually twice daily on the experimental
rations to cover energy and protein requirements according to NRC (1990).
Concentrate feed mixture and rice straw were offered twice daily at 8.00 a.m
and 3.00 p.m. The roughage: concentrate ratioc was 40:60. All animals were
watered all the time, buffaloes were hand milked twice daily (8.00 a.m. and
3.00 p.m.) and daily milk yield was individually recorded and corrected to 7%
fat correct milk (FCM) according to Raafat and Saleh, (1962) by the following
equation: FCM = 0.265 milk yield + 10.5 fat yield.

Two milk samples were individually collected every two weeks at
8.00 a.m. and 3.00 p.m. from each buffaloe according to milk yield, then the
two samples were mixed together. Chemical analyses of milk (fat, protein,
lactose, total solids, solids not fat and ash) were determined using milko scan
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apparatus. Energy of milk was calculated by using the formula suggested by
Qverman and Sanmann (1926).

Digestion trial:

At the middle of trial period, four digestion triats (3 buffaloes in each)
were carried out to determine the nutritive value of the experimental rations;
the digestion trial was extended for 15 days as a primary period and 4 days
as a collection period Nutrient domesticities were determined by acid
insoluble ash (AiA.) method using 4N HCI precedure {(vanKeulen and
Young, 1977). Proximate analyses of ration and faece samples were carried
out according to the methods of A.O.A.C. (1980).

Blood parameters:

Two blood heparinzed samples were collected from the jugular vein.
They were taken at the beginning and at the end of feeding frial using three
fasted animals from each group and serum was separated by centrifugation
of the uncoagulated blood samples for 15 minutes at 3500 rounds per minute.
Blood parameters such as total protein (Gornal et al., 1949), albumin (Dumas
end Biggs, 1972}, urea {Coulomboe and Favreau 1963) and zinc {Homsher
and Zak, 1985) were determined in serum. The data were analysed by the
general linear models using ANQVA procedures of SAS (1985). Significances
among means were calculated using Duncan Multiple Test when the mean
effect was significant (Cuncan, 1955).

RESULTS AND DISCUSSION

Chemical composition of feedstuffs and experimental rations:

The chemical analysis of concentrate feed mixture and rice straw
showed that CP and CF contenis of the concentrate mixture were 16.40 and
11.88%, respectively, while CP and CF contents of the rice straw were 4.03
and 35.21%, respectively (Table 1). These results are in agreement with
Salem et al. (2002); Fouad et al. (2003) and Abdel Salam and Mousa, (2003).
On the other hand, all the experimental rations had nearly the same content
of OM,CP,CF, EE, NFE and ash percentage.

Table (1): Proximate analysis of feed ingredients and experimental

rations:
Itemn DMC% Chemical composition en DM basis, (%)
oM CP CF EE NFE | Ash
CFEM* 89.31 91.28 16.40 11.89 a1 50.88 | 8.72

Rice straw. 89.69 84.59 4.03 35.21 1.19 44.16 15.41
Rations:

R, 89.43 89.12 13.14 18.42 2,49 54 .10 10.88
Rz 89.43 89.17 13.18 18.26 250 £4.23 10.83
R3 89.43 89.09 13.06 19.53 243 54.02 10.81
R4 89.43 89.23 13.29 18.02 252 £4.40 10.77

: Concentrate feed mixture consisted of 30% decorticated cotton seed cake, 25% corn
grains, 30% wheat bran, 6% rice bran, 5% molasses, 2% lime stone, 1% salt and 1%
minerals and vitamins.
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Digestibility coefficients and feeding values:

Results in Table (2) indicated that the addition of different levels of
zinc slightly increased the digestibilities of DM, OM, CP, CF, EE and NFE for
experirental rations compared with .control ration being no significant
differences. This might be attributed to the increase of protein and energy
utilization as indicated by the increase improvement of rumen traits (Valdes e!
al., 2000 and Salem, 2003). These data are in harmony with those of Grace
and Gooden (1980); Reid et al. (1987) and Arelovich et al. (2000) who found
that the digestibility of dry matter was not significantly altered by zinc
supplementation to sheep or cattle. As shown in Table (2), the nutritive
values as TDN and DCP were significantly (P < 0.05) increased by the
addition of the highest level of Zn. Improving of TDN may be due to
increasing digestibilites of most nutrients when Zn was added to rations.
Moreover, in the present study the DCP increased when Zn was added to the
concentrate ration may be due to increase CP digestibility for these groups.
Zn supplementation decreases ruminal NH; concentration in buffaloes fed
urea-supplemented, through decreasing rate of NH; release from ures,
supplemental Zn may decrease the incidence of urea (ammonia) intoxication
and thereby may reduce ammonia loss associated with absorption from the
rumen. This, in turn, could help maintain microbial activity (Arelovich et al.,
2000).

Table (2): Digestlon ccefficients and nutritive value of lactating
buffaloes fed on the experimental rations.

Groups
Item G, G, G, G,
Digestibility %
DM 60.99° 61.62° 62.08° 62.30°
OM 63.24° 63.99° 64.35° 64.59°
CP 63.67° 63.85° 64.27° 64.96°
CF 53.84° 53.96° 55.36° 55.25°
EE 62.87° 64.47° 64.22° 65.24°
NFE 66.42° 67.41° 67.50° 67.64°
Nutritive values:
TDN 58.00° 58.75% 59.01% 59.38°
DCP 8.34° 8.42% 8.39% 8.63°
a,b: m_?fans ir the same row followed by different superscripts are significantiy (P < 0.05)
different.

Performance of lactating buffaloes:
1- Effect of Zn addition on some blood parameters:

Resuits in Table (3) indicate that the addition of 80 and 120 mg Zn
improved total protein and glebulin, but only 120 mg Zn/Kg DMI improved Zn
concentration in blood serum, while it decreased the albumin and urea
concentrations in blood serum of lactating buffaloes. Reid et al. (1987) found
that there was a significant increase in serum Zn concentration in lambs fed
Zn-treated alfalfa and they concluded that the increase in Zn content resulted
from a higher availability of Zn in the inorganic form. While, Swenson et al.
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(1996), Grings et af. {1999). Olson et al. (1999) and Salama et af. (2003)
reported that dietary addition of Zn did not affect concentration of Zn in serum
of cattles or goats. King (1990) reponted that concentration of Zn in plasma
did not reflect true Zn status in the body because metabolic conditions
unrelated to Zn status cause it to change. Also, Campbell et af. (1998) found
that plasma urea nitrogen was not different between the control group and
tested groups of cows which were added to their diet Zn. At the same time,
data of serum parameters in {Table 3) for feeding lactating buffaloes on ration
(2) containing 40 mg Zn are in the ncrmal range found by Saleh et al. (1999),
Kholif et al. {1999) and Youssef et al. (2001) with lactating buffaloes.

Table (3): Blood parameters of lactating buffaloes fed on the
experimental rations:

Groups

Item G, | G N G.
Total proteins, g/dl:
Initial trail 8.72% 7.49° 9.62° 9.38°
Final trial 9.15%° 866 10.15° 10.20°
Albumin, g/d:
Initial trail 2.50° 2.62° 1.97° 2.15%
Final trial 3.37° 227" 2.38° 2.47°
Globulin, g/di:
Initial trail 6.22% 4.88" 7.65° 7.23°
Final trial 578" 6.30% 7.77° 7.73°
Albumin/Globulin ratio:
Initial trail | 0.40° 0.54° 0.26° 0.30°
Final trial 0.58° 0.36° 0.31° 0.32°
Urea, mg/100 ml:
Initial trail 18.597 15.41% 26.81° 21.66°
Final tria) 38.96° 30.55° 32.48° 35.25°
Zinc, mg/100 ml:
Initial trail 55.132 15.35° 27.48° 32.76°
Final trial 57.99° 19.26° 34.78° 66.15°

a,b,c: means in the same row followed by diferent superscripts are signlficantly (P < 0.05}
different.

2- Effect of Zn addition on feed Intake and feed efficiency:

Results in Tabie (4) indicate that the addition of Zn to tested rations
did not affect on feed intake as{ DM, TON and DCP) and feed efficiency (as
kg 7% FCM/Kg DM or TDN or DCP) when compared with the control ration.
Similar findings were cbtained by several authors (Miller et al., 1888; Olson et
al., 1999 and Salama ef &/, 2003) who found that dry matter intake did not
affect by Zn addition of lactating cows or goats. Also, Arelovich ef al {2000)
reported that supplemental Zn did not alter DMI of prairie hay suppiemented
with urea by heifers. On the other hand, results in Table (4) indicated that
slightly improve feed efficiency for ration (2) containing 40 mg Zn. This might
be attributed mainly to the milk production, Feed intake, nutrient digestibility
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and Feeding values (Abou-El-Fotouh et al., 2000 and El-Garhy and Abdel-
Azeem, 2003).

Table (4): Feed intake and feed efficiency of lactating buffaloes fed on
the experimental rations.

Groups
Item G, G, G, G,

Daily feed intake (as fed), Kg:
Concentrate feed mixture 8.25° 8.08° 8.25° 7.92°
Rice straw 3.92° 3.75° 4.00° 3.50°
Daily feed intake {(as DM
basis), Kg:
Concentrate feed mixture 7323 ¥ i o e 7.07°
Rice straw 3.51° 3.36° 3.69° 3.14°
Caily nutrients intake, (kg/head)

DM. 10.88° | 10.58° 10.96° 10.21°

TDN. 6.31° 6.21° 6.47° 6.06"

DCP. 0.91° 0.89° 0.92° 0.88°
Daily 7% FCM yield, kg. 5.53° 5.57° 4.54° 4.76°
Feed efficiency:
Kg 7% FC M/kg DM. 0.51° 0.53° 0.41° 0.47%°
Kg 7% FCM /kg TDN. 0.88° 0.90° 0.70° 0.79%
Kg 7% FCM kg DCP. 6.08° 6.26° 4.93° 5.41%

: Fat corrected miik.
a,b: means in the same row followed by different superscripts are significantly {P<0.05)
different.

3- Effect of Zn addition on milk yield and composition:

Data in Table (5) showed that the addition of Zn to rations did not

affect actual milk yield and 7% fat corrected milk of factating buffaloes. These
results are in agreement with those of Miller el afl. (1989), Whitaker ef af
(1997); Campbell et a!. {1999) and Salama et al. (2003) who reported that
milk yield did not differ between treatments by Zn in lactating cows or goats.
A non-significant difference in milk composition was observed in favour of the
Zn supplemental group than that of the control lactating buffaloces (Table 5).
On the cther hand, the low concentration (40 mg) of Zn increased
percentages of the fat, protein, lactose, solids not fat total solids as weli as
milk energy than that of the other groups, where the values were insignificant.
Similar results were reported by Miller et al. (1989) who found that milk fat,
protein and solids not fat percentages were not affected by the feeding of
1000 ppm zinc. In addition, Kellogg and Lane (1996) and Campbell et ai.
{1999) found that milk components were not affected by Zn treatment of
lactating Holstein.

Effect of Zn addition on some productive traits:

Results in Table (6) showed that the addition of zinc (40 mg)
significantly increased the weight of dam at calving, weaning weight of calves
(P < 0.05), daily gain (P < 0.05) and percentage weaning of calf/dam (P <
0.05) when compared to the control.
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Table (5): Average of actual daily milk yield, 7% fat correct milk yield
and milk composition of lactating buffaloes fed on the
experimental rations.

Groups
Item Gy Gz G Ga
Actual milk yield, kg 5.63° 5.36° 5.25° 4.91°
7% fat correct milk yield, kg 5.53° 5.57° 4.54° 4.76°
IMilk composition (%)
' Fat 6.84™ Tar 5.71° 6.71%
Protein 4.60° 467" 4.58° 4.17°
Lactose 4.67° 4.82° 4.99° 4.84°
Solids not fat 9.97° 10.19° 10.28° 8.72°
Total solids. 16.81% 17.56° 15.99° 16.43"
Ash. 0.70° 0.70° 0.71° 0.71°
Milk energy (Kcal/Kg milk) . [ 1078.06™ | 1139.16° | 847.77° 1063.07™ |

a,b: means in the same row followed by different superscripts are signlificantly (P < 0.05)

different.
* Milk energy (Kcat/Kg milk) = 115.3 (2.61 + % fat).

Table {6): Average of some productive traits.

Groups

tem G [ G | G G
No. of dam. 4 4 4 4
No. of calves 4 4 4 4
Weight of dam at calving, kg 600 589 580 585
Weight of calf at birth, kg. 35.50° [ 41.00° | 34.00° | 33.00°
Weaning period of caif, days. 105 105 105 105
Weaning weight of calf, kg 99° 110° 9g” 100°
Daily gain of calf, kg. 0.805° | 0.657° | 0.819™ | 0.638°
Improvement percentage of daily gain. - 8.60° 2.31° 5.45°
Mortality (%) 0 0 0 0
Percentage weaning of calf per dam. 16.50° | 18.68° | 17.07> | 17.09% |
|Improvement (%) weaning of caif per dam. 13.21° | 345 3.58°

a,b,c: means in the same row followed by different superscripts are significantly {P < 0.05)
different.

While, the addition of high levels of zinc (80 and 120 mg) did not
affect all the measured parameters. In addition, there was no observed
moartality between the four groups. The same mortality rate was obtained by
El-Serafy et af (1980} and Khattab et al (1988) for buffalo calves. These
data are in accordance with Grings ef al. {(1998) who reported that the
suppiemeniation of zinc (30.5 ppm) to rations increased the average daily
gain of calves when compared te the control group. Alse, Olson et al. (1999)
found that the addition of zinc (360 mg) to the rations has no effect on calf
gain from birth to weaning, cow weights and body condition scores at any of
fhe dates measured, and calf health or performance.

The present value of average birth weight and weaning weight of
buffalo-calves was confirmed by several reported results (Sadek, 1884, El-
Bedawy et af, 1989, Salama and Mohy Ei-Deen, 1997, Kholif ef af, 1999 and
El-Ashry et al, 2002) on native buffalo-calves (34-41 kg and 99-105 kg,
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respectively) which fed whole milk. On the other hand the present result of
average daily gain of calves is higher than that reported by Ghoneim (1958),
Fahmy, (1972), El-Serafy et al. (1980), Khattab ef al. (1980), El-Bedawy et ai.
(1989), Nigm, (1996). Salama and Mohy-El-Deen, (1997), Helal et af. (1999),
Aly et al. (1999) and El-Ashry el al. (2002) on native buffale-calves (300, 500,
470, 526, 597, 565, 552, 389, 427 and 412 g/head, respectively) which fed
whole milk. Improvement in present result may be due to Zn additive in
lactating buffaloe rations. This might be attributed to the increase of protein
and energy utilization,

From this study it could be concluded that buffale group fed ration
containing 40 Zn/kg DMI showing good milk composition, increased birth and
weaning weight and daily gain of calves without adverse effect on health of
lactating buffaloes.

REFERENCES

A E.R.I. (2003). Agricultural Economy Research Institute. Annual Report For

' Agric. Prod. Ministry of Agriculture, Egypt. (In Arab).

A.O.A.C. (1980). Association of Official Analytical Chemists, Official Metheds
of Analysis. 13" Ed., Washington, D.C.

Abdel-Salam, O. and Kh. M. Mousa. (2003). Effect to feeding various sources
of nitrogen on the performance of cow calves. Egypt. J. Nutrition and
Feeds, 6: 627-636.

Abou-El-Fotouh, G.E., S.M. Allam, E.I. Shehata and S N. Abdel-Azeem
(2000). Effect of some medicinal plants as feed additives on mill
progduction and composition of lactating buffaloes. Egp. J. Nut. and
Feeds, 3(1): 31.

Aly, HM. H.S. Scliman, M.A. El-Ashry and F.1.S. Helal (1999). Newborn
buffalo calves receiving milk replacers containing different scurces
and levels of energy density. (3) Effect of involving different levels of
raw wheat starch in milk replacers on buffalo calf performance. Egyp.
J. Nut. ang Feeds, 2:473.

Arelovich, H.M., F.N. Owens, G.W. Horn and J.A. Vizcarra. (2000). Effects of
supplemental zinc and manganese on ruminal fermentation, forage
intake and digestion by cattle fed prairie hay and urea.J. Anim. Sci,,
78 2972-2979.

Brittcn, R.A. and T.J. Klopfenstein. {(1986). Zinc-treated soybean meal: a
method to increase bypass. Page 45 in Nebraska 1686 Beef Cattle
Report MP. 50, Lincoln.

Campbell, M.H., J.K. Miller and F.N. Schrick. (1999). Effect of additional
cobalt, copper, manganese and zinc on reproduction and milk yield of
lactating dairy cows receiving bovine somatotropin. J. Dairy Sci., 82:
1018-1025.

Coulomboe, L.J. and C.D. Favreau, (1963). Urea determine. Am. J. Clin.
Path., 16:40.

Dumas, B.T. and H.G. Biggs. (1872). in Standard Methods of Clinical
Chemistry. Vol. 7, Academic Press, New York. P. 175.

3070



J. Agric. Sci. Mansoura Univ., 29 (6}, June, 2004

Duncan, D.B. (1855). Multiple range and multiple F. tests. Biomerics, 11:1.

El-Ashry, M.A., HM. Khattab. K.E.I. Etman and S.K. Sayed (2003b). Effect of
two different energy and protein levels on productive and
reproductive performances of lactating buffaloes. Egypt. J. Nut. and
Feeds, 6:481.

El-Ashry, M.A., Z.A Motagally and Y.A. Maareck (2002). Effect of live dried
bakers yeast with or without acidification of milk and of yeast culture
on performance of suckling buffalo calves. Egyp. J. Nut. and Feeds,
5. 31.

El-Bedawy, T.M., MAAM. Salama and L.H. Bedeir {(1584). Effect of restricted
milk intake on productive performance of buffzlo caives up to six
months of age. 3 Egyp. Bri. Conf. on Anim. Fish and Poul. Prod.
Alex, 7-10 Oct: 521.

El-Garhy, G.M. and S.N. Abdel-Azeem (2003). Evaluation of hay of five
sorghum cultivars as a feed for lactating Buffaloes. Eqypt. J. Nut. and
Feeds, 6:525.

El-Serafy, AM., MA El-Ashry, A.A. Zaky, and H.M. Khattab (1980). Milk
replacers diets for buffalo cailves. Indian J. Anim.-Sci., 50; 1039.

Fahmy, S.K. (1872). Genetic and environmentzl relationships among some
traits of Egyptian buffaloes. indian J. Dairy Sci., 25: 800.

Fouad, R.T., T.A. Deraz and Kh. M.Mousa. (2003). Nutritive value of Abou-
Rukba (Digitaria sanquinalis L.) hay compared with urea treated and
untreated roughages. J. Agric. Sci. Mansoura Univ., 28: 1701-1716.

Ghoneim, A. (1958). Practical Animal Nutrition. 8" ed (In Arabic).

Gornal, A.G., C.J. Bardawil and M.M. David. {1949). Determination of serum
proteins by means of the biuret reaction. J. Biol. Chem., 177:751.

Grace, N.D. and J.M. Gooden. (1880). Effect of increasing intakes of Zn, Cu
and Mn on their secretion via bile and pancreatic juice and their
extraction of faeces and urine in sheep fed lucerne pellets. New
Zealand J. Agr. Res., 23: 293.

Grings, E.E., R.B. Staigmiller, R.E. Short, R.A. Beilows and M.D. MacNeil.
{1999). Effects of stair-step nutriton and trace mineral
supplementation on attasinment of puberty in beef heifers of three sire
breeds. J. Anim. Sci., 77:810-815.

Helal, F.1.S., M.A. El-Ashry, H.S. Soliman and H.M. Aly (1999). Newly born
buffalo calves receiving milk replacers containing different sources
and levels of energy density. (2) Effect of incorporating high levels of
homogenized margarine in local milk replacers for rearing young
huffalo calves. Egyp. J. Nut. and Feeds, 2:459.

Homsher, R. and B. Zak. (1985). Spectrophotometric investigation of
sensitive complexing agents for the determination of zinc in serum.
Clin. Chem_, 31: 1310-1313.

Kellogg. W. and A. Lane. {1986). Effect of supplementing 4-plex to lactating
Holstein cows. Technical Bull. Zinpro Corp. Eden. Prairie, MN.
Khattab, H.M., E.E. Ragheb and AZ El-Basiony (1989). Milk replacers
versus natural milk for raising buffalo calves. 3 Egyp. Bri. Canf. on

Anim. Fish and Poul. Prod. Alex., 7-10 Oct., 513.

3071



Mousa, Kh. M. M. and S. M. El-Sheikh

Kholif, M., M.M. Youssef, H. El-Amary and S.AH. Abo-El-Nor (1999}
Productive and reproductive performance of lactating buffaloes fed
diets supplemented with different levels of dolomite. Egyp. J. Nut.
and Feeds, 2:97.

King, J.C. (1990). Assessment of zinc status. J. Nutrition, 120: 1474-1487.

Miller, W.J. {1979). Dairy Cattle Feeding and Nutrition. Academic Press, New
York, NY.

Miller, W.J., C.M. Clifton, P.R. Fowler and H.F. Perkins. (1965). Influence of
high levels of dietary zinc on zinc in mik, performance and
biochemistry of lactating cows. J. Dairy Sci., 48: 450.

Miller, W.J., H.E. Amos, R.P. Gentry, D.M. Blackmon, R.M. Durrance, C.T.
Crowe, A.S. Fielding and M.W. Neathery. (1989). Long-term feeding
of high zinc sulfate diets to lactating and gestating dairy Cows. J.
Dairy Sci., 72: 1499-1508.

Nigm, A.A, L. Soliman, M.K. Hamed and A.S. Abdel-Aziz (1986). Milk
productive performance of EgyLEtian cow and buffaioes in small
livestock holdings. Proc of the 7 Conf. of Anim. Prod. Cairo, 16:18
Sept.

NRC. (1978). Nuirient Requirements of Domestic Animals No.3. Nutrient
requirements of dairy cattle (5" Ed.) National Research Council-
National Academy of Sciences, Washington, DC.

NRC, (1990). Nutrient Requirements of Dairy Cattle. 7" Ed., National
Academy of Sciences, Natiocnal Research Council, Wshingten, D.C.

Otson, P.A, D.R. Brink, D.T.Hickok, M.P.Carlson, N.R. Schneider, G.H.
Peutscher, D.C. Adams, D.J. Colburn and A.B. Johson. [1899)
Effects of suppiementation of organic and inorganic combinations of
copper, cobalt, manganese and zinc above nutrient requirement
jevels on post partum two-year-old cows. J. Anim. Sci., 77: 522-532.

Overman, O.R. and F.P. Sanmann. (1926). The energy of milk as related to
composition. 3" Agric. Exp. Sta. Bull., 282

Raafat, M.A. and Saleh, M.S. (1862). Two formulas for the conversion of
cow's and buffaloe’s milk of different percentages into milk of
standard fat percentage. Proceeding of the 1% Anim. Prod. Conf. at
Minia, P. 203.

Reid, R.L., G.A. Jung, W.L. Stout and T.S. Ranney. (1987). Effects of varying
zinc concentrations on quality of alfalfa for lambs. J. Anim. Sci., 64:
1735-1742.

Sadek, R.R. {1984). Studies on genetic and environmental factors affecting
the milk production of the Egyptian buffalo. Ph.D. Thesis, Fac. Agric.
Cairo Univ. Egypt.

Salama, A. AK.,, G. Caja, E. Albanell, X. Such, R. Casals and J. Plaixats.
(2003). Effects of dietary supplements of zinc-methionine on mitk
production, udder health and zinc metabelism in dairy goats. J. Dairy.
Res., 70: 9-17.

Salama, M.A.M. and M.M. Mohy El-Deen (1997). Season of calving and its
effect on birth weight and growth of buffalo calves reared in pens or
hutches. Annals Of Agric. Sci. Moshtohor, 35 (0): 8-9.

3072



J. Agric. Sci. Mansoura Univ., 29 (6), June, 2004

Saleh, M.S., AM. Metwally. M.l. Bassiouni and MA. El-Shora (2003).
Utitization of watermelon vine in feeding ruminants. Egypt. J Nut. and
Feeds, 6:617.

Saleh, M.S., E.M. Abdel-Racuf, M.K. Mohsen and AY. Salem (1939).
Bentonite supplementation to concentrate ration for lactating
buffaloes. Egyp. J. Nut. and Feeds, 2:67.

Salem, F.A. (2003). Effect of dietary silage source on feed intake, nutrients

" digestibility, some blood constituents and milk production in lactating
buffaloes. Egypt. J. Nut. and Feeds, 6:5.

Salem, O.AL, M.A. Hanafy, 1.A. Abou-Selim, H.A. El-Bana and Kh. M. Mousa
(2002). Effect of some feed additives on milk yield ang compositon of
lactating buffaioes on silage. Recent Technologies in Agricuiture,
Proceedings of the 2™ Congress Cairo Univ., 28-30 October.

SAS. (1985). SAS User's Guide: Statistics. SAS. Inst, Inc., Cary, NC.

Swenson, CK., RP. Ansotegui, E.J. Swensson, JA Paterson and AB.
Johnson (1996}, Influence of mineral supplementation on blocd
serum and liver mineral concentrations in first-calf beef heifers and
their claves. J. Anim. Sci., 74 (suppl. 1).

Valdes, C., M.D. Carro; M.J. Ranilla and J.S. Genzulez (2000). Effect of
Forage to concentrate ratio in complete diets offered te sheep on
voluntary foed intake and some digestive parameters. J. Anim. Sci.,
70:199.

VanKeulen, J. and B.A. Young (1977). Evaluation of acid-insoluble ash as a
natural marker in ruminant digestibiiity studies. J. Anim. Sci., 44: 282

Whitaker, D.A., H.F. Eayres, K. Aitchison and J.M. Kelly. {18387). No effect of
a dietary zinc proteinate on ciinical mastitis, infection rate, recovery
rate and somatic cell count in dairy cows. The Veterinary Journal,
153: 197-204.

Youssef, M.M., AM. Abdine, AS. Nasr and NA. Abdel-Aziz {2001).
Physiological responses of subclinicaly ketotic buffaloes to some
exogenous treatments. Egypl. J. Nul. and Feeds, 4:349.

A5 51 A gl O SalEELN Java Jo Gl e AL Gl gl ABLG) 00
Ol (galadl L8 Auidg il b

Foddl tana e — g dada dgana A

ol = gaadt U Sy sgaa

[UDUPR PRSP/ LORNET LA P YW D1 ¥ 0y L FPPR =RV R ¥, CUNEL P - I Ve il S [N R IPLIPRR I LTSI
il A8 Ao bk a5 %Y Ol St K Gl e el Bl Je it adlaa pa ) i B
C I ] (A Ala 52l SIS 1Y A e ) A i WLl Wy N

gy S gt 06 DKl B0 s ngd ARl Al Ry RS el Sl s oLl ALt e
PN PSS SR L PIERY 5 S PURST. 95 < KD L VAN P Rt TR PRt (I PN JUVCIN T PEIRENTA Y
el gaiad o B A 52005 )l o ol alle VT ) 0 5 o daBy IS 0 R 530

=S S sy %y *_m:.‘_.,;_s;..n‘_-;;m,i;,;usauu)dj;&;;mu‘; L B PRG-I L -t
CTE. SRR [P IENS F LI PN JE VISR STl L5 IR, JCH S ENRO [RCRIR b W JL VI S P S g O LR
A i B U e AR il ] s %Y Jon o 28] LD Gelh GBSy g Wi i g e gaga K
Sayd el Jpaall Log GlEy Al 55y 2 el 53y o Biee b5 D ) f el £ R o () g Wi 55y 4
PO L P

3073



