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ABSTRACT

Twenty male of buffalo-calves weighing 216 kg * 1.5 kg on average and
aged one year were used in 208 days ( feeding trials ).Animals were divided into four
groups (5 calves each) G;,Gz,Gs and Gs respectively to study the effect of different
levels of Zinc supplementation on animal performance, nutrient digestibility, some
blood parameters, carcass characteristic and feed efficiency. Calves were individually
fed on rations consisted of concentrate feed mixture and rice straw, provided with 1%
urea and zinc sulfate (ZnSO,) at different levels being 0,40, 80 and 120 mg/kg DM
intake, respectively. )

Results showed that digestibility of DM, OM, CP, CF, EE and NFE, nutritive
values (as TDN ), daily gain, feed conversion (as kg DM, kg TDN, kg DCP/kg gain)
and eye muscle area (cm®) were significantly increased by increasing zinc
supplementation levels. Supplementing 40 mg /Kg DM intake (DMI) of zinc to
concentrate feed mixture (G;) was significantly increased levels of total protein,
albumin, globulin and Zn in plasma and decreased plasma urea concentration of
buffalo-calves. It also significantly decreased weight of different organs and kidney
fat . Moreover economic efficiency was higher and feed cost /kg gain was decreased
by adding zinc in concentrate feed mixture compared with control.

Generally, addition of zinc improved nutrients digestibility, daily gain, feed
conversion and economic efficiency and did not affect carcass characteristics.

Keywords: Buffalo-calves-Zinc-Digestfibility-Nutritive  value-Daily gain - Feed
conversion — Blood parameters — Carcass — Economic efficiency.
INTRODUCTION

Zinc is a trace mineral that is required in the diet for proper metabolic
function of ruminants as well as other animals. Considerable uncertainty
exists concerning zinc (Zn) requirements of ruminant animals and possible
effects of marginal concentrations of Zn in forages on animal health and
performance. Requirements for beef cattle (NRC, 1984) are listed as 30
mg/kg DMI (range of 20 to 40).

Urea is widely used because it is an economical source of non
protein nitrogen for ruminants. Inadequate ruminal ammonia can reduce
microbial activity (Satter and Slyter, 1974). Spears and Hatfield (1978)
reported that elevated concentrations of Cu, Zn, Cd, Sr, Ca, Co, Mn, Ba and
Mg can inhibit ammonia accumulation from urea in vitro. Also, Arelovich et
al. (2000) reported that supplementation of the diet with Zn at a dietary level
of 250 ppm, to increase Zn concentration in ruminal liquid to approximately 7
ppm, may prove beneficial to decrease the potential for urea toxicity and to
favorably alter the pattern of volatile fatty acids in the rumen. The purpose of
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this work was to study the effects of dietary supplementation of different
concentrations of zinc on digestibility, some blood constituents, daily gain,
and carcass quality of buffaloe-calves fed on 1% urea - contoining diets.

MATERIALS AND METHODS

This work was carried out at Sids, Animal Production Experimental
Station in middle Egypt (150 k.m. south Cairo), Animal Production Research
Institute, Ministry of Agriculture, to investigate the effect of different levels of
zinc supplemention on utilization of non proteinous nitrogen for buffalo-
calves.

Feeding trail:

Twenty male buffalo-calves of 216 kg average weight and about one
year age were chosen randomly from Sids Station. The animals were kept
under semi open sheds in summer. Animals were divided into four nearly
similar groups (5 calves each) according to their average live body weight.
Calves were individually fed for 208 days (experimental period ). Animals
were individually weighted biweekly just before eating and drinking. Daily
feed intake and refusals were recorded .Also, daily weight gain and feed
efficiency were calculated. The average annual atmospheric maximum
temperature at Sids area during the period of this work was about 31.3°C and
the annual mean relative humidity was 65.1%.

At the end of the experimental period, three calves from each
feeding group were rancomly chosen, fasted for 18 hours prior to slaughter
and weighed immediately before and after slaughtering .Hot carcass ,body
offals and internal organs were separately weighed. The content of the
digestive tract were removed and their weights were subtracted from the
slaughter live body weight to obtain the empty body weight .Samples were
taken from 9" -11™ . ribs cut for determined of lean ,fat and bone percentages
and chemical analysis according to A.O.A.C (1980 ). Area of rib eye was
measured by calk paper placed over the cut surface and measured by
planometer.

Experimental rations:
Four experimental rations (control + 3 treatments) were used in this

study.

Ration 1: Animais were fed on 2% of LBW concentrate feed mixture mixed
with 1% urea of DM intake without zinc additive and 1% of LBW
rice straw .

Ration 2: Animals were fed on control ration plus 40 mg zinc (as 0.11g ZnSO,
) per Kg DM intake.

Ration 3: Animals were fed on the control ration plus 80 mg zinc (as 0.22 g
ZnS0, ) per kg DM intake.

Ration 4. Animals were fed on control ration plus 120 mg zinc (as 0.33 g as
Zn SO;) per kg DM intake.
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Animals were individually fed on the experimental rations. Concentrate
feed mixture and rice straw were offered twice daily at 9.0 a.m. and 3.0 p.m.
All animals were watered twice daily.
Digestion trial:

(A.LA.) methods using 4NHcl procedure (Van Keulen and Young 1977).
Proximate analysis of ration and faeces samples was carried out according to
the methods of A.O.A.C. (1980).

Blood parameters:

Blood samples were taken at the beginning and at the end of feeding
trail from three fasted animals from each group, three blood heparinized
samples were collected from the jugular vein and plasma was separated by
centrifugation of the uncoagulated blood samples for 15 minute at 3500
rounds per minute. Blood parameters were measured, included total protein
(Gornal et al., 1949), Albumin (Dumas and Biggs, 1972), urea (Coulomboe
and Favreau, 1963) and zinc concentration (Homsher and Zak, 1985).
Globulin was calculated by difference between total protein and albumin.

The data were statistically analyzed by using a general linear models
procedure (GLM) according to SAS (1988 ) , Duncan multiple range test was
carried out when the mean effect was significant (Duncan, 1955).

RESULTS AND DISCUSSION

Chemical composition of feedstuffs and experimental rations:

Data for chemical analysis of concentrate feed mixture (CFM) and
rice straw are given in Table 1.Crude protein ( CP) and crude fiber (CF)
contents of the concentrate mixture were 14.24 and 12.01%, respectively,
while CP and CF contents of the rice straw were 3.89 and 37.01%,

et al. (1996) and Fouad et a/ (2003). On the other hand, all the experimental
rations had nearly the same content of OM, CP, CF, EE, NFE and ash
percentages. _

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

rations.
B Chemical composition on DM basis (%). ]
tom  [OM% [0 cP CF EE NFE Ash
CFM 88.15 93.91 14.24 12.01 3.11 64.55 6.09
Rice straw  [90.08 84.79 3.89 37.01 1.28 42.61 15.21
Rations:
R, |88.79 90.85 10.85 20.21 2.51 57.38 9.05
R; |88.78 90.96 10.86 20.18 2.51 57.41 9.04
R, [88.79 90.91 10.80 20.31 2.50 57.30 9.09
R, |88.78] 90.94 10.84 20.22 2.51 57.37 9.06
*: concentrate feed mixture consisted of 30% decorticated cottonseed cake, 25% corn

grain, 30% wheat bean, 6% rice bran, 5% molasses, 2% lime stone, 1% common salt and
1% minerals and vitamins.
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Effect of Zn addition on digestibility coefficients and feeding values:
The addition of different concentrations of zinc to the rations
significantly (P<0.0) increased digestibility of CP, CF, EE and NFE when
compared to the control ration (Table 2). These results cleared that the
digestibility of calves increased by elevating the level of Zn supplementation
(Froetschel et al, 1990, Abdel-Rahim et al, 1995 and Daghash and Mousa,
1999). While ,DM digestibility significantly (P<0.0) increased with G; and G,
and in significant increased with G, than that in control ration . This might be
attributed to the increase of protein and energy utilization as indicated by the
increase improvement of rumen traits (Valdes et al., 2000 and Salem,
2003).Also, This might be attributed to increasing the activity of
carbohydrates, fats and protein enzymes such as amylase, lipase,
trypsinogen and some peptidase, since these enzymes are known to be Zn-
dependent enzymes (Banerjee, 1988 and Lu and Combs, 1988 ). While,
Durand and Kawashima (1980) concluded that addition of 50 mg Zn/kg DM to
rations would optimize microbial metabolism and consequently led to
improvement of the digestibilities of DM, OM, CP, CF, EE and NFE.

Table (2): Digestion coefficients and nutritive values of buffalo-calves
fed on the experimental rations.

Groups

i Gy Gz G Ga
Digestibility, %:

DM 65.07° 65.58° 66.60% 66.85°

oM 67.48° . 68.79° 69.13% 69.33°

CP 63.69° 65.09° 65.327 65.40°

CF 54.93° 55.85% 56.95° 57.08°

EE 66.07° 67.58° 67.08% 68.39°

NFE 72.68° 74.09° 74.25° 74.51°
INutritive values , %:

TDN 63.15° 64.41%° 64.60%° 64.90°

DCP 6.91 7.07 7.06 7.09

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

As shown in Table (2), the nutritive values as TDN % was
significantly (P < 0.05) increased by increasing the levels of Zn addition.
Improving of TDN may be due to increasing digestibilities of most nutrients
when Zn was added to rations. Moreover, in the present study, DCP %
increased when Zn was added to the concentrate ration with no significant
differences among groups. This may be due to increased CP digestibility for
these groups.

Effect of Zn addition on blood parameters:

Results in Table (3) show that Zn addition at level of 40 mg/kgDMI
increased total protein, globulin and Zn in plasma, but it decreased plasma
urea of buffalo-calves compared with other levels and control .The
differences were not significant. These results indicate that addition of 40 mg
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zinc may be increases the available zinc for absorption (Kegley and Spear,
1994). On the other hand the increase in plasma protein may be due to
increased protein synthesis as a result of the elevation of anabolic hormone
secretion (Freeman, 1983 and El-Masry and Habeeb, 1989) and the
decrease in the catabolic hormones such as glucocorticoid and
catecholamine (Alvarez and Johnson, 1973 and Baillet et al, 1997). The
increase in plasma globulin in zinc treated calves might be a reflection of the
rise in total protein (El-Masry and Yousef, 1998). While, a lower plasma urea
nitrogen concentration of zinc treated calves suggests a great utilization of
amino acids for protein synthesis (Madson, 1983 and Duncan and Prassa,
1986) and increases the efficiency of nitrogen retention (Bires et al. 1993).
On the other hand, the high levels of Zn concentrations (80, 120 mg Kg/DMI)
did not affect total protein, albumin and globulin, but significantly increased
both urea and Zn concentrations in plasma of buffalo-calves when compared
to the control animals. These results are in accordance with those of
Malcolm-Callis et al. (2000) who found that Zn fed at 30 mg/kg DM by beef
steers significantly increased serum Zn. While, Grings et al. (1999) reported
that the addition of zinc (30 mgkg DM) did not affect plasma Zn
concentration by beef heifers. Campbell et al. (1999) found that plasma urea
nitrogen was not different between the control group and group of cows fed
on Zn supplemented diet.Blood metabolic profiles of this study are within the
normal ranges as reported by Kaneko (1989), Salama et al. (1989), Daghash
and Mousa, (1999) and Borai, (2003) with buffalo-calves.

Effect of Zn addition on daily gain, feed intake and feed conversion:

Table (3): Blood parameters of buffalo-calves fed on the
experimental rations.

Item Groups
Gy G2 G, Ga

Total protein,g/di:
Initial trail 6.61% 7:23° 6.02° 6.63%°
Final trail ;% i 8.04° 7.04° & v
Albumin, g/dl:
Initial trail 2.51 2.54 2.53 2.58
Final trail. 2.86 2.91 2.76 2.97
Globulin, g/dl:
Initial trail 4.10® 469" 3.49° 4.05%
Final trail 485° | 513 4.28° 4.75%
Albumin/Globulin ratio
Initial trail 0.61° 0.54° 0.72° 0.64°
Final trail 0.59% 0.57° 0.64° 0.63°
Urea, mg/100 ml:
Initial trail 14.82° 14.00° 41.75° 35.76°
Final trail 53.14° 29.04° 52.75° 53.06°
Zinc, mg/100 ml:
Initial trail 37.04° 39.46° 57.20° 40.14°
Final trail 66.26° 125.93° 159.47° 167.32°

a,b,c: means in the same row followed by different superscripts are significantly (P <
0.05) different
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Data in Table (4) revealed that the addition of Zn at different
concentrations increased daily gain of buffalo-calves when compared with the
contrcl group.The differences were not significant . While, the level of 40 mg
Zn/kg DMI was the most effective one on daily gain when compared with the
other groups. The response of buffalo calves to zinc addition may be due to
the lack of zinc content that usually occurs in Egyptian feedstuffs (Attia et al,
1987 and Abdel-Malik et al, 2001). On the other hand, this improved growth
performance could be due to Zn supplementation which a very important
element because it acts as a component and an activator for over than 200
metalloenzymes and hormones (Riodran and Vallee, 1976).Zinc led also to
the improvement of acid-base balance (Hahn and Baker, 1988), the activities
of digestive enzymes (lzhboldina, 1994), propionate concentration and
ruminal protozoa numbers (Froetschel et al, 1990), efficiency of dietary
protein utilization and nutrients metabolism (Banerjee, 1988), total protein
and globulin in blood plasma (Bednarek et al, 19991) and immunity protection
(Gross et al, 1979 and Bires et al, 1993). The present results are in
agreement with those of Goetsch et al. (1990) who found that the daily gain
was (P < 0.05) higher with supplemented ration ( 4g daily of Zn/animal) than
that without zinc supplementation by beef steers. In addition, Grings ef al.
(1999) and Malcolm-Callis et al. (2000) found that ,there was no significant
influence on weight gain in beef steers fed on 30 mg Zn supplemented diet.
On the other hand, results in Table (4) indicated that the overall average daily
gain was 874 g/h/d. These values were higher than those of reported by
some investigators in Egypt when buffalo calves fed CFM and roughages. El-
Bendary et al. (1994) reported 842 g/h/d, Abdel-Baki et al (2003) reported
835 g/h/d , Etman et al. (2001) reported 814 g/h/d, El-Shinnawy, (1989)
reported 768 g/h/d, Boraei, (2003) reported 760 g/h/d, Etman and Ahmed
(1996) reported 733 g/h/d, Ragheb et al. (1989) reported 725 g/h/d,El-Ashry
et al. (1985) reported 711 g/h/d and Baraghit et al. (1999) reported 700 g/h/d.

Table (4): Performance of buffalo-calves fed on the experimental raticons.

Groups

Item G G, G, Ge
No. of animals 5 5 L D
Duration/day 208 208 208 208
Initial weight, Kg. 216.60 217.60 214.40 215.20
Final weight, Kg. 392.80 407.60 3983.90 396.40
Total gain, Kg. 176.20 190.00 179.50 181.20
Daily gain, Kg. 0.847 0.913 0.863 0.871
Daily feed intake, (Kg/Head):
Concentrate feed mixture 5.38 5.44 D27 5.32
Rice straw 2.73 2.74 2.53 2.69
Total intake (Kg DM/Head) 8.11 8.18 7.80 8.01
Kg TDN/Head 5.126 5.270 5.172 5.204
Kg DCP/Head 0.561 0.579 0.551 0.568
Feed conversion:
Kg DM/Kg gain 9.57 8.95 9.03 9.06
Kg TDN/Kg gain 6.05 5.78 5.99 5.98
Kg DCP/Kg gain 0.661 0.633 0.637 0.653
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Feed intake as Kg DM, TDN, DCP/head are shown in Table 4.The
lowest value of feed intake as DM and DCP/head was observed with G; (80
mg Zn/Kg DMI ) and the highest was recorded with G, ( 40 mg Zn/Kg DMI )
compared with that in control group without significant differences. On the
other hand, there was an improvment in feed conversion as Kg DM, Kg TDN,
Kg DCP/Kg gain by addition of Zn for buffalo-calves (Table 4). The best feed
conversion as Kg DM, Kg TDN and Kg DCP required for each Kg gain was
obtained with G; followed by G; and G, ,respectively , than that in control with
no significant differences among them. Ward et al. (1992) found similar DMI
for stressed cattle supplemented with ZnSO,. While, Malcolm-Callis et al.
(2000) reported that there was no differences (P<0.1) for the overall 126-d
trial for DMI by beef steers fed 30 mg Zn in finishing diets. Nunnery et al.
(1996) reported that feedlot steers fed one of five supplemental
concentrations (5, 35, 95, 215, or 445 mg/kg) of zinc as ZnSQ4 had no effect
(P<0.1) on feed efficiency . Yet, Malcoim-Callis et al (2000) found that feed
efficiency of steers for day 56 to day 84 exhibited a linear (P<0.1) increase
and a positive quadratic (P<0.1) response with supplemental zinc.

Effect of Zn addition on Carcass:

Data concerning mean of carcass characteristics for the experimental
groups (Table 5) show that the average of fasting weight, empty weight, hot
carcass weight, dressing per fasting body weight, bone weight and boneless
weight of group (4) which fed 120 mg Zn were significantly lower than the
other groups. On the other hand, the differences among groups for dressing
per empty body weight, percentage of boneless meat and meat : bone ratio
were found insignificant. These data are in accordance with those of Berrie et
al. (1995) who reported no differences (P < 0.10) in carcass characteristics of
lambs supplemented with zinc sulfate (70 mg/kg of DM). Likewise, Nunnery
et al. (1996) reported that carcass characteristics were similar (P< 0.10) for
steers regardless of dietary zinc concentration. In addition, Malcolm-Callis
(2000) found that increasing added zinc concentration up to 200 mg/kg did
not greatly influence carcass characteristics.

Table (5): Some carcass parameters of buffalo-calves fed on the
experimental rations.

Groups
tom G G G G,

Fasting body weight, kg. 401.50° 415.00° 421.00° 387.50°
[Empty body weight, kg. 375.700 | 376.50° 389.25° 362.50°
Hot carcass weight, kg. 214.75° 218.50° 224.00° 201.65°
Dressing, (%) . 53.63° 52.53° 53.210 52.11°
Dressing, (%) . 57.22 57.98 57.55 55.63
Bone wt. (Kg) 38.78° 39.50° 40.50° 35.88°

oneless wt. (Kg) 175.97° 179.00° 183.50° 165.77°
Percentage of boneless meat 81.94 81.92 81.92 82.21
Meat: bone ratio 4.54 453 4.53 4.62
The hide weight, Kg. 40.50° 40.00° 38.00° 40.00°
The hide, (%)"". 10.11° 9.64" 9.02° 10.21°

**: Per fasting body weight, ***: per empty body weigﬁt
ab,c: means the same row followed by different superscripts are significantly (P < 0.05)
different.
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On the other hand, results in Table (5) indicated that the overall average
percentage of boneless meat (82%) is higher than that reported by Ragheb et
al. (1989), El-Bendary et al. (1994), El-Basiony et al. (1998 and 2003) and El-
Kholy et al. (2003) for native buffalo calves being 81.1, 77.8, 77.5, 81.1 and
78.9%, respectively.

Data in Table (6) indicate that 40 mg Zn/KgDMI significantly (P<
0.05) decreased weight of different organs of the carcass and kidney fat but
it did not affect heart and intestine fat. While, both 80 and 120 mg Zn/Kg DMI
did not greatly influence carcass organs and organs fat. Similar findings were
obtained by Malcolm-Callis et al. (2000) who reported that percentage of
kidney weight, and heart fat thickness were less (P < 0.10) for steers
supplemented with Zn SO, (30 mg/kg of DM). The authors also found that no
differences (P<0.1) were noted in percentage of kidney weight and heart fat
by using high concentrations of zinc (100 and 200 mg/kg of DM). Different
responses to zinc supplementation by buffalo-calves may be due to the result
of differences in initial zinc status, so zinc supplementation during back grounding
may alleviate the effects of zinc supplementation at the feedlot.

Table (6):Organs and organs fat of buffalo-calves fed on the
experimental rations.

Groups
Item G G G, Ga
Organs:
Heart weight, Kg. 1.50"° 1.10° 1.75° 148
Heart (%). 0.37° 0.27° 0.42° 0.29°
Liver weight, Kg. 6.13° 5.38° 6.00° 5.25
Liver, (%). 1.53" 1.30° 1.43° 1.36°
Kidney weight, kg. 1.10% 1.00° 1.45° 1.20°
Kidney, (%). 027" 0.24° 0.34° 031>
Spean weight, Kg. 1.05° 0.75° 1.00° 0.80°
Spean, (%). 0.267 0.18° 0.24° 0.21°
Lungs weight, Kg._ 5.05° 4.75° 5.95° 560" |
Lungs, (%). 1287 1.15° 1.42° 145 |
Testes weight, Kg. 0.48° 0.40° 0.45%° 0.40°
Testes, (%). 0.12° 0.10° 011" 0.10°
QOrgans fat, Kg:
H_egart 0.75° | 0.85° 0.90° 0.68°
Kidney 1.90° 1.00° 2.15° 1.60°
Intestine 2.25 2.00 2.50 1.95
Total organs fat 490 | 385 5.55° 423°
*a,b,c: means in the same row followed by different superscripts are significantly (P <
0.05) different

Effect of Zn addition on eye muscle:

Addition of zinc at different concentrations significantly (P<0.05)
increased eye muscle (Longissimius dorsi) area (cm?), while it had no effect
on tenderness (cng. while it had no effect on tenderness (cm?), water
holding capacity (cm®), pH value and chemical analysis of eye muscle as
percentages of moisture, protein and ash.
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On the contrary, Rust and :

supplementation provic;gd as ZnO s;rh'egiilc (ﬁg?lgio;?:gd dt::t =

et reased
lUﬂgISSImms muscle area compared to control steers. Moreover, Malcolm-
Callis et al. (2000) noted no differences in Longissimius muscle area of
finishing steers fed on concentrate diets with different zinc sources. Geay
(1992) mentioned that the physical characteristics of eye muscle are vary
according to different factors related to animal (breed, six, age and
physicologcial state) and its environment (level and nature of the food intake).

Table (7): Physical characteristics and chemical analysis of eye muscle
of buffalo-calves fed on the experimental rations.

Groups
Item G G, G, Gs

10,11 and 12 ribs weight, kg 3.58 375 3.50 3.75
Meat, (%) 69.77° 65.50%° 65.02% 60.87°
Bone, (%) 12.98° 16.54° 15.13% 12.83°
Fat, (%) 17.25° 17.96° 19.85% 26.30°
Physical eye muscle:
Area, (Cm?) 14.25° 16.00® | 18.00° 16.75%
Tenderness, (cm°) 11.00 10.50 10.25 11.00
Water holding capacity, Lcm‘) 15.75 13.75 14.75 15.50

H value 5.44 5.38 5.08 5.47
Chemical eye muscle
(%) On fresh basis :
Moisture 75.89 76.24 75.91 75.88
Protein 15.27° 16.81° 16.48° 16.73°
Ether extract 5.20° 3.43° 37T 3.84°
Ash 3.64 3.52 3.84 3.55
(%) on DM basis:
Protein. 86.01° 87.93° 87.35° 87.40°
Ether extract. 5.45° 3.60° 3.95° 4.04°
Ash. 3.84 3.0 4.04 3.74

a,b: means in the same row followed by different superscripts are significantly

(P < 0.05) different

Economic efficiency:

Data in Table (8) indicate that the addition of zinc at different
concentrations decreased total costs/kg daily gain which was reflected on the
economic efficiency (increase). While, addition of 40 and 80 mg Zn/Kg DMI
decreased total costs/ dressing percentage/fasting or empty body weights
which was reflected on the economic efficiency for dressing
percentage/fasting or empty body weight.

Results of this study suggest that the performance and carcass
characteristics are not improved as a results of increasing the level of zinc
sulfate in a typical feedlot diet above NRC recommendations. Therefore, it
could be concluded that the use of zinc sulfate in feeding buffalo-calves
should be economic.

3787




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

Table (8): Economic efficiency of buffalo-calves fed on the experimental

rations.
Groups
iem Gy Gz Gs Gy

Daily consumption (Kg ) :

Concentrate feed mixture 5.38 5.44 B.27 5.32
Rice straw 2:73 2.74 2.53 2.69
Urea 0.0811 0.0818 0.0780 0.0801
Zinc sulfate - 0.0009 0.0017 0.0026
[Total costs /Kg daily gain (L.E.) 7.14 6.75 6.94 7.00
Economic efficiency 1.25 1.42 1.30 1.31
Total costs'lkg_daily dressing (L.E.) 13.31 12.85 13.04 13.43
Economic efficiency 0.87 0.97 0.92 0.86
[Total costs /kg daily dressing"' (L.LE)| 12.48 11.65 12.06 12.58
IEconomic efficiency . 0.99 1.19 1.09 0.98

Price of feedstuffs( L.E./ton): concentrate feed mixture 750, rice straw 50 ,urea 800 and
zinc sulfate 30 (L.E. per Kilogram). While price of kg live body weight was 10.50 L.E. and
price of meat 26 L.E. per kg.

*  70% daily feed costs + 30% another costs.

* Per daily gain

**: Per fasting body weight.

***: Per empty body weight.
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