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Abstract

r I YHE AIM of this experiment is to compare two feeding systems based on the productive
performance and some carcass characteristics of fattened male lambs: feeding once and
feeding twice daily. We conducted this experiment by fattening two groups of Awassi male

lambs, totalling twenty weaned male lambs ranging in age from 4 to 6 months. The average weight of
all lamb[23.28 £1.27]. They were distributed equally, according to weight, into two groups, so that
each group consisted of ten lambs. This experiment continued for eighty days. Following a 12-hour
food withholding period, we slaughtered six lambs from each group, taking their total weight prior to
slaughter. Then the lambs were slaughtered, and the carcass measurements were taken. The results
did not show any significant differences for most measurements, such as final weight, weight gain,
feed conversion efficiency, feed intake, carcass weight, dressing percentage, and carcass residues
from the head, feet, and skin. There were also no big differences in the viscera of the carcass, like the
lungs, heart, liver, spleen, kidneys, intestines, the weight of the full and empty rumen, or the weights
of different fats, like buttocks, abdomen, kidney, and heart fat. There were also no big differences in
the area of the eye muscle or the thickness of the subcutaneous fat, or in the major and minor cuts,
except for the weight of the breast. Moreover, the proportions of muscle, fat, and bone remained
consistent. The net second transaction exhibits an arithmetic advantage.
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Introduction The purpose of intensive lamb systems is to
satisfy the feeding requirements of the animals,
however, a lack of standardization of strategies in the
frequency of feeding the diet exists. Studies on
feeding frequency in large ruminants, specifically
dairy cattle, are available. However, in small
ruminants, the scientific evidence to elucidate the
appropriate feeding frequency in lambs is limited.

One of the challenges of sheep farming is meeting
the demanding consumer market for quality meat.
Researchers have reported that intensive systems are
an effective method for raising feedlot lambs. This
system shortens the production cycle allowing for
increased carcasses processed in the same amount of
time and better quality meat.

The results varied about the effect of repeated
feeding in ruminants on their productive
performance, while the researchers indicated its
positive effect on their productivity and attributed
this to giving the rumen a greater opportunity to
digest and empty the nutrients from it by giving food
in smaller batches and meals and improving the
digestion coefficient of crude protein and dry matter.

Maximization of farm animal’s productivity
depends on the optimal feeding frequency and
quantity to decrease feed wastage and consequently,
the costs. Besides, a feed management strategy that
maximizes animal growth is a significant issue. It
was estimated that feeding cost is about 64-70% of
the total cost in the animal production process.

Animal scientists have discovered new feed
ingredients for use in the diets of lambs , which has
contributed to greater weight gains and improved
meat quality. However, the scope of productive
efficiency in feedlot animals also depends on other
factors, including the strategy of how the diet is fed.

[1]. [2] also noted that implementing a program and
feeding schedule that includes small meals and more
frequent daily intervals enhances the rate of rumen
emptying, thereby increasing the transit of fermented
food into the intestine. [3] Also indicated that
increased repeat feeding in the rumen improved the
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stability of rumen fermentation and thus increased
milk production for cows due to the decrease in
fluctuations and changes in rumen acidity, ammonia,
and volatile fatty acid concentration when increasing
the number of feeding times to four times a day.
Additionally, it significantly improved the digestion
coefficient of chemical compounds in the food, both
for crude protein and organic matter. [4] Indicated
that multiple feedings improve the production and
efficiency of microbial protein assimilation. Multiple
feeding leads to the simultaneous liberation of
nitrogen from the organic matter, which is more
beneficial than a single feeding. Thus, it improves
bacterial growth and nitrogen supply. It also
improves the supply of amino acids and energy to
tissues, affecting animal growth. As pointed out by
[5]. Multiple feedings make food levels stable in the
blood because of the longer period given to the
rumen to analyze food and thus the continuous
absorption of these substances from the body.

In summary, multiple feedings give a constant
supply of nutrients to the tissues during the day
compared to when given once a day, and the constant
supply of nutrients to the tissues improves the growth
and sedimentation of crude protein in the carcass. [6]
and [7] indicated that there was no effect of
recurrence on the rate of passage of food in the
rumen. [8] did not show any significant effect of
feeding frequency on the rate of digestibility of crude
protein and dry matter when Najdi lambs were fed
twice versus once a day.

Thus, the authors hypothesized that by increasing
the frequency of feeding diets throughout the day,
this could positively stimulate the productive and
behavioral characteristics of feedlot lambs to diets
that consist of hay and concentrate, in addition to
promoting better quality meat.

Thereby, the objective of this study was to
evaluate the intake, performance, carcass
characteristics, and meat quality of feedlot lambs
subjected to two different feeding frequency.

Material and Methods

Twenty local Awassi lambs, males, were used in
this research. They were weighed and divided into
two groups, The average weight of all lamb[23.28
+1.27], both of which were fed free on concentrated
fodder consisting of 70% barley, 22% wheat bran,
7% soybean meal, 1% salt and limestone. The first
group was fed twice a day and the second group once
a day. The weights of the lambs, the feed intake and
the efficiency of feed conversion were measured
during the period of 80 days. In addition, 12 male
lambs were slaughtered finish trail withholding the
ration from them for a period of 12 hours. The live
weight was recorded before slaughter, and this
weight was adopted to calculate the dressing
percentage. After that, the buttocks, pelvic fat and
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kidneys were separated, their weights were recorded,
and the carcasses were divided into two halves, left
and right. It was cut into major and minor pieces
according to the method of [9].

The thickness of the subcutaneous fat was
measured at rib 12 above the eye muscle using an
electronic measuring ruler (Varniar), and the area of
the eye muscle was drawn at rib 12 and its area was
calculated using the method of squares. The physical
separation of the muscle, fat and bone tissues of the
six ribs was conducted using sharp knives and
according to the percentage of each of them. To find
out the effect of the treatment between the two
groups and to know the significance of these
differences, the obtained data were analyzed using
the t-test.

(Z1 — )

t_

Whereas:-

X1 = average of the first sample (one-time feeding
treatment).

X2 = average of the second sample (twice feeding
treatment).

S2 = sample variance (population).
nl = the number of oversight of the first sample.
n2 = the number of oversight of the second sample.

Results and Discussion

Live weight gain results of the statistical analysis
(Table 3) show that there are no significant
differences in the average daily and total weight gain
of the lambs of the first treatment (feeding twice)
(126.13 gm, 10.91 kg) from the rate of lambs of the
second treatment (feeding once) (110.18 gm., 8.95
kg). although there was an arithmetic superiority in
favour of the first treatment, and this may be
attributed to the increase in feed intake by the first
group was (977.68 gm.) compared to (905.19 gm.)
for the second group, and the food conversion
efficiency improved in favor of the first group (7.91)
compared to (8.22) for the second group. This may
be due to the accumulation of feed in the feeders
leading to its contamination and moisture due to the
saliva of the animal, which can cause the feed to
clump. As a result, the animal is reluctant to eat this
accumulated feed. Therefore, the repetition of
feeding occurs in the feed, which helps to encourage
the animal to eat a larger amount of feed, which in
turn is reflected in an improvement in the weight
gain of the animal, although it did not reach the level
of significance.

[10] Indicated that Awassi lambs increased their
feed intake when fresh feed was provided to them
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continuously, and the frequency of feeding with fresh
feed stimulates the appetite of the lambs, and thus its
effect on the performance of the lambs and carcass
characteristics. [11] And [12] indicated that the
frequency of feeding increased weight of the lambs
because of stimulation of the digestive system,
salivary glands, and rumen secretions. It also affected
the rumen resuscitation positively. [13] confirmed
that the aforementioned changes previously, it could
lead to an improvement in the efficiency of microbial
growth, and as a result, an improvement in daily
weight gain and protein sedimentation.

With regard to weight gain, these results agreed
with [14-17] who pointed that there were no
significant differences in weight gain when the
number of feeding times varied. While these
findings are not consistent with [18-23, 13, 5, 21]
who confirmed the existence of significant
differences with the different number of feeding
times, as significant increases in weights were
observed with the increase in the number of feeding
times. The results of this study also agreed with those
of [15-17, 24-26, and 22]. And who supported the
absence of a significant effect of number of feeding
times on the final weights of lambs. While
consequences did not agree with the results of [27],
[11] and [19] who noticed that the frequency of
feeding caused significant differences in the final
weights and attributed the reason for this to that the
frequency of feeding increased the level of Growth
hormone in the blood, which stimulates increased
growth.

As for the feed intake, the results of this
experiment agreed with [17-19, 12, 13, 28, 29,22, ,
23] who confirmed that feeding frequency increased
the amount of forage intake. While the consequences
of this experiment trails did not agree with those of
[15,30,7,2] who did not notice a significant change.
In feed intake with increased frequency of feeding.

As for the efficiency of feed conversion,
consequences agreed with the consequences of [5],
[19], and [17], who indicated that the frequency of
feeding was accompanied by an improvement in the
efficiency of feed conversion because of the
previously  mentioned reasons. While the
consequences of this experiment disagreed with
consequences of [24,32,16,22] who did not notice a
difference in the efficiency of feed conversion when
increasing the feeding frequency.

Table (4), Carcass weight and dressing percentage:
The results of the statistical analysis in Table (4) did
not show any significant differences for the weights
of hot carcasses in the experiment, which amounted
to (14.49) kg for the first treatment compared to
(14.00) kg for the second treatment. Average final
weights before slaughter. These results are in
agreement with [14,24,32,16,22, 26]who showed no
Significant differences between carcasses when

feeding is repeated or not. While consequences of
this study differed with the consequences of [5] and
[19] who indicated that the increase in carcass weight
when increasing the feeding frequency may be
attributed more to the amounts of protein deposited
in the carcass and to a lesser extent to the fat
deposited in the carcass.

The results of the statistical analysis also did not
show any significant differences in the percentage of
dressings between the first treatment (48.00%) and
the second treatment (47.6%), and this is naturally
due to the absence of significant differences between
the live weights before slaughter and the carcass
weights of the two treatments. [29] and [26].

Table (5), Slaughter results showed no significant
differences were observed in the proportions of
slaughter residuals such as head, feet and skin (Table
5). These results agreed with [14,19,17,26] who
confirmed that there was no significant effect of
number of feeding times on carcass offal and viscera.

Table(6): Slaughter results showed no significant
deffrences were observed in the proportions of edible
and non-edible entrails relative to the live weight
before slaughter between each of the first treatment
(twice feeding) and the second treatment (one
feeding) (Tables 6 and 7 ). These results agreed with
[14,19,22,17,26] who confirmed that there was no
significant effect of number of feeding times on
carcass offal and viscera.

Table (8), discrete fat: consequences statistical
analysis indicated that there were no significant
differences in the proportions of fat, abdominal fat,
kidney fat, heart fat, and the total separate fat.
consequences agreed with the consequences of [16]
and [22] who indicated that there is no significant
effect of number of feeding times on the separated fat
of the carcass, [17] indicated that feeding frequency
had no effect. Significantly increased fat in the heart,
abdomen and kidneys, but significantly reduced
pelvic fat. [31] and [19] indicated that feeding
frequency  increased body  fat  deposition
significantly. As for [32] and [12], they confirmed
that the frequency of feeding significantly reduced
the deposition of fat in the body, and as indicated by
[26] that the frequency of feeding significantly
reduced the internal fat of the body.

Eye muscle are results of the statistical analysis
of the experiment pointed that there is no significant
differences been found in the area of the eye muscle
between the first group (twice feeding) as it
amounted to (11.01) cm2 and the second group (once
feeding) which amounted to (9.32) cm2 and Table
(9). These results are consistent with [19] and [26],
who did not observe significant differences between
the treatments in which the number of feeding times
differed (Table 9).
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Subcutaneous fat thickness: The consequences did
not show any significant differences in the
subcutaneous fat thickness rates between the first
treatment (twice-feeding) (7.98 mm) and the second
treatment (once feeding) (7.43 mm). Table (9) these
results agreed with the results of [19], [16], [22] and
[26] who confirmed that there was no significant
effect of number of feeding times on the thickness of
subcutaneous fat. While these consequences
disagreed with [32] and [12] as they confirmed that
feeding, frequency reduced the thickness of
subcutaneous fat.

Table (10), Major and minor carcass cuts: With
regard to the main carcass cuts, which included
(thigh, pelvis, back, six ribs and shoulder, in addition
to the total number of these cuts), The consequences
did not show any differences between the first and
second treatments in all these cuts. As for the
secondary pieces of the carcass, which included
(chest, neck, buttocks, and all of these pieces
combined), only significant differences were noticed
in the percentage of breast weight, as the second
group was significantly superior (a < 0.05) to the first
group, while the rest of the pieces did not differ.
other spiritually. (Table 10, 11) (the weight of pieces
is relative to the weight of the carcass). These results
agreed with the results of [17] and [26], who did not
observe any significant differences in the carcass
weights of lambs fed on maltiple feeding times.

Table (12), Ratios of muscle, bone, and adipose
tissue: The results of the physical inventory of the six
ribs did not show any significant differences in the
ratios of lean, bone, and fat between the first and
second treatments, respectively, as shown in Table
(12). These consequences were agreed with [14] and
[22] who did not notice any significant difference in
any of the muscle, bone and adipose ratios. Whereas,

[19] indicated that there was a significant difference
in the percentage of protein when increasing the
number of feeding times , while the percentage of fat
was not affected significantly.

Table (13), longitudinal carcass measurements:
The consequences of the statistical analysis showed
that there were significant differences in the chest
circumference of the carcass in favour of the first
treatment (70.11 cm) versus (66.02 cm) for the
second treatment. As for the rest of the longitudinal
measurements of the carcass (carcass length, thigh
circumference, and breast depth), no significant
differences were observed. These consequences
disagreed with [26] and [23], who did not observe
significant differences in the breast circumference of
the slaughter, while it agreed with them in the rest of
the traits.
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TABLE 1. Show composition and percentage of ration used in trial

Ration component %

Percentage %

Barley

Bran
Soybean meal
Lime stone
Salt

70
22
7

0.5
0.5

TABLE 2. Show chemical composition of experimental ration

Nutritional components % Percentage
Dry matter 91.8
Crude protein 14.5

Ether extract 23

Crude fiber 8.7

Ah 4.5

Soluble carbohydrate 61.8
Metabolizable energy Kcal/ kg dry matter 2637
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TABLE 3. Effect feeding once and feeding twice daily on Production performance and growth rate of male lambs

Parameters One Twice
Initial body weight (kg) 23.45 23.11
1.20+ 135+
Final body weight (kg) 32.40 34.02
1.18 £ 1.89
Total body weight gain (kg) 8.95 10.91
1.13+ 1.21+
Daily weight gain (kg) 110.18 126.13
1197+ 11.56 £
Daily feed intake (g) 905.19 997.68
Feed efficiency conversion 8.22 7.91

TABLE 4. Effect feeding once and feeding twice daily on Some carcass characteristics of male lambs

Characteristics Once Twice
Hot carcass weight (kg) 14.003 14.49
1.02 + 1.17 £
Dressing percentage 47.6 48.00
0.75+ 0.82+
Slaughter weight (kg) 29.63 30.20
201+ 2,112+

TABLE 5. Eeffect feeding once and feeding twice daily on Slaughter residues of the carcass of male lambs

Characteristics Once Twice
Head % 6.43 6.30
0.37 + 0.26 =
Feet % 2.61 242
0.17 + 0.21+
Skin % 10.81 11.01
0.92 + 0.65 +

TABLE 6. Effect feeding once and feeding twice daily on internal edible organs percentage of the carcass of male lambs

Characteristics Once Twice
Lung % 1.49 1.60
0.06 £ 0.05+
Heart % 0.45 0.41
0.005 + 0.01 £
Liver % 1.61 1.60
0.03 £ 0.02 +
Testis % 0.38 0.42
0.03 £ 0.07 £
Spleen % 0.16 0.17
0.001 + 0.01 £
Kidney % 0.19 0.20
0.01 £ 0.01 £
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TABLE 7. Effect feeding once and feeding twice daily on internal inedible organs percentage of the carcass of male

lambs

Characteristics Once Twice

Intestine % 7.20 8.86
1.10 + 0.50 +

Full rumen % 1092 10.20
0.69 + 0.51+

Empty rumen % 4.21 4.05
0.35+ 0.32 +

TABLE 8. Effect feeding once and feeding twice daily on total separate fat percentage of the carcass of male lambs

Characteristics Once Twice
Tail fat % 6.34 6.75
091+ 0.61+
Pelvic fat % 0.27 0.50
0.20 + 0.03
Kidney fat % 0.290 0.350
0.07 £ 0.06 =
Heart fat % 0.087 0.083
0.01 £ 0.01 £
Total fat % 7.02 7.71
0.92 + 052+

TABLE 9. Effect feeding once and feeding twice daily on eye muscle area and subcutaneous fat thickness of the

carcass of male lambs

Characteristics Once Twice

Eye muscle area (cm2) 9.32 11.01
0.99 + 091+

Subcutaneous fat thickness (mm) 7.43 7.98
0.77 £ 0.92 +

TABLE 10. Effect feeding once and feeding twice daily on major cuts percentage of the carcass of male lambs

Characteristics Once Twice
Major cuts % 60.48 62.74
3.34 + 2.09 +
Leg % 252 25.11
1.21+ 1.01 +
Chump % 5.935 6.37
0.27 + 0.32 +
Loin % 6.01 7.19
0.72 + 0.12 +
Best end neck % 4.69 5.12
045+ 0.61 +
Shoulder % 18.851 18.951
1.32+ 0.32+
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TABLE 11. Effect feeding once and feeding twice daily on minor cuts percentage of the carcass of male lambs

Characteristics Once Twice
Minor cuts % 39.51 37.25
2.61 + 1.72 =
Breast % *20.91 18.25
0.82 + 0.37
Neck % 3.09 3.10
0.13 + 0.10
Tail % 15.5 15.9
2.54 + 1.40 +

TABLE 12. Effect feeding once and feeding twice daily on Lean , bone and fat percentages of the carcass of male

lambs
Characteristics Once Twice
Lean % 52.00 50.00
1.92 + 231+
Bone % 25.00 24.00
0.7+ 1.01 +
Fat % 23.00 26.00
141+ 233+

TABLE 13. Effect feeding once and feeding twice daily on some carcass length measurements of the carcass of male

lambs

Characteristics Once Twice

Carcass length (cm) 93.35 94.12
1.95+ 201+

Chest perimeter (cm) 66.02 *70.11
2,13+ 205+

Hind quarter perimeter (cm) 55.37 57.21
1.25+ 1.31+

Chest depth (cm) 25.47 26.87
0.85+ 0.72

Fig.1. Cutting the carcass according to the method of [9].

Egypt. J. Vet. Sci.



8 NAWFAL M. A. SAAED et al.
References 9.  Cuthbertson, A., Harrington G.and Smith R.J. Tissue
1. Ulyatt, M.J., Waghorn G.C., John A., Reid C.S.W. separation to assess beef and lamb variation. Journal
and Monro, J. Effects of intake and feeding of Animal Production 1, 113-122 (1972).
frequency on feeding behavior and quantitative 10. Keskin, M., Shahin, A., Bicer, O. and Gul S,
aspects of digestion in sheep fed Chaffed Lucerne Comparison of the behavior of Awassi lambs in
hay. Journal of Agricultural Science, 102, 645-651 cafeteria feeding system with single diet feeding.
(1984). Applied Animal Behaviour Science, 85, 57-67 (2004).
2. Robles, V., Gonzalez L.A., Ferret A., Manteca X. 11. Ozen, N. Animal nutritional physiology and
and Calsmiglia S. .Effect of feeding frequency on , metabolism. Adonis. University Agriculture Faculty
intake , ruminal fermentation and feeding behavior in lecture Notes. Antalya, Turkey, 343 p. (1995).
heifers feed concentrate diet. Journal of Animal 12.  Shabi, Z, Arieli A., Brucken I., Aharoni Y., Zamwel
Science, 85,2538 -2547 (2007). S., Boer, A. and Tagari, H. Effect of the
3. Okana, K. and Nakajima T., Effect of feeding synchronization of the degradation of dietary crude
frequency of high concentrate diet on it utilization in protein and Organic matter and feeding frequency on
wethers. Asian-Australasian Journal of Animal ruminal fermentation and flow of digesta in the
Sciences. 13 supplement. July 2000 C 178 (2000). abomasum fo dairy cows. Journal of Dairy Science,
4. Sinclair, L.A, Grans worthy P.C., Newbold J.R. and 81, 1991-2000 (1998).
Buttery P. Effect of the synchronizing the rate of 13. Cecava, M.J., Merchen, N.R., Berger, LL. and
dietary energy and nitrogen release on rumen Nelson, D.R. Effect of energy level and feeding
fermentation and microbial protein synthesis in
frequency on site of digestion and post ruminal
sheep. Journal of Agricultural Science, 120, 251-263 ) )
(1993) nutrient flows in steers. Journal of Dairy Science, 73,
o o . 2470-2479 (1990).
5. Witt, MW, Sinclair L.A., Wilkinson R.G. and
o 14. Kustantinah,W.S. and Cahyo R.W.N. Feeding
Buttery P.J.. Effect of the synchronizing the rate of ) )
) o ) frequency effects on consumption and nutrient
energy and nitrogen supply to the rumen in diets with R ) ) ) )
digestibility on thin- tailed sheep infected with
two rates of carbohydrates release on growth and )
) Haemonchus contortus. IOP Conf.Series: Earth and
metabolism of male lambs. Proceedings of the
Environmental Science 387, 012073 (2019).
British Society of Animal Science 2 (1997). )
15. Laguna, I. the effect of feeding frequency and
6. Farooq, M.Z, Abdullah M., Ahmad N., and Sattar S. ) )
) ) feeding periods on the performance of goats UPLB.
Effect of feeding frequency on dry matter intake,
) ) ) ] ) ) 89, 117 (1985).
weight gain, feed conversion and its relation with
) ] 16. Drennan, M.J, Mcgee M.and Moloney A.P. The
body measurements in Lohi lambs. Pakistan Journal ) )
effect of cereal type and feeding frequency on intake,
of Agricultural Sciences. 54 (3), 689-692 (2017).
Rumen fermentation, digestibility, growth and
7. Klusmeyer, T.H, Cameron M.R., Mccoy G.C. and ) o )
) carcass traits of finishing steers offered a grass silage
Clark J. H. Effects of feed processing and frequency
based diet. Irish. Journal of Agriculture and Food
of feeding on ruminal fermentation, milk production
Research, 45, 135-147 (2006).
and milk composition. Journal of Dairy Science, 73,
17.  Zali, A. and Ganjkhanalou M,. Effect of feeding
3588-3543 (1990).
] ] ) frequency on non - carcass components and
8. Abouheif, M.A., Al-saiady, M.Y., Ibrahim S.I. and
wholesale cuts of Iranian fat tailed lamb. Pakistan
Al-Jumaah R.S. Effect of physical form and
. ) o Journal of Biological Sciences, 10(24), 4539-4542
Frequency of feeding on digesta retention time and 2007
digestion in Najdi Lambs. Journal of Animal and .
18. Abilay, T.A., Boone P.J.S. and peintor E.M. the

Veterinary Advances, 11(11), 1774-1779 (2012).

Egypt. J. Vet. Sci.

effect of feeding frequency and feeding periods on
the performance of goats. AGRIS Record (1985).



INFLUENCE OF RATION NUMBER OF FEEDING TIMES SYSTEM ON PRODUCTIVE... 9

19.

20.

21.

22.

23.

24.

25.

26.

Judith, E.A. The effects of a diet and feeding
frequency on peripheral nutrient supply and growth
traits of the lamb. PhD. Thesis. University of
Nottingham (1999).

Dermironen, Hayvan davranislar (I. Basim) E.,
Zirraat Fakultesi yayinlari Eu.No k 547 , Bornova ,
[zmir, Turkey . 278 pp (2002).

Rauw, W.M., Soler J., Reixach J. and Raya. L.G,
.Feeding time and feeding rate and its relationship
with feed intake, feed efficiency, growth rate and rate
of fat deposition in growing Duroc Barrows (2006).

Keskin, M., Gul, S., Shahin, A., Kaya S., Duru, M.,
Gorogulu, O., Hainlar, S. and Bice, O. Effects of

feed refreshing frequency on growth and carcass
characteristics of Awassi lambs. South African

Journal of Animal Science, 37 (1), 248-255 (2007).
Ahmad, N., Ali A., Abdulla, M., Khalique, A., aved

K.J., Bhatti, J.A., Ahmad, S., Igbal, Z., Omer, M.O.,

Younas. U., Igbal, Z.M., Anjum, K.M., Hussain, T.
and Shahzad, F. Effect of feeding frequency on the
growth performance of Beetal goat Kids during
winter season. Journal of Animal and Plant Sciences,
24 (1), 73 -76 (2014).

Aronnen, I. Influence of frequency and accuracy of
supplement feeding on Rumen fermentation , fed
intake, diet digestion and performance of growing
cattle. Animal feed science and Technology, 34, 49-
65 (1991).

Keady, T.W.J, Carson, A.F. and Kil Patrick, D.J.
The effects of two pure dairy breeds and their
reciprocal ~ cross, and concentrate feeding
management on the performance of beef cattle.
Proceedings of the British society of Animal Science.
P.187 (2004).

Towhedi Zali A., Khoshsokah, A., Khazali, H.,

Zhandi, M., Rezayazdi, K., Masoumi, R. and

27.

28.

29.

30.

31.

32.

Gholami, H. the effect of feeding frequency on the

hormonal profile, carcass characteristics and feed lot
performance of Iranian Holstein Calves . Turkish
Journal of Animal Science, 34(2), 137-142 (2010) .
French, N. and Kennelly, J.J. Effects of feeding
frequency on rumen parameters, plasma insulin ,
milk yield and milk composition in Holstein cows .
Journal of Dairy Science, 37, 1857-1863 (1990).
Abijaoude, J.A., Feher, P.MI, Tessier, J. , Shmidely,
P. and Sauvant, D. Diet effect on the daily feeding
behavior, frequency and characteristics of meals in
dairy goats. live production. Science, 64, 29-37
(2000).

Mantysaari, P., Khalili H.and Sariola J.. Effects of
feeding frequency of a total mixed ration on the
performance of high yielding dairy cow . Journal of
Dairy Science, 89, 4312-4320 (2006).

Mohammed, M.M., Saleh, H.H. and Mahmood A.B.
Effect of feeding frequency on some growth

performance, some carcass characteristics and
chemical meat composition. Journal of Zankoy

Sulaimani, Part-A.pp.55 -64 (2018).
Abozed, G.F, Boraie, M.A, El-Sysy, M.A.lL,, Hafez,

H.Y. and El-Kheshen, O.A.M. Effect of feeding
frequency and housing system on physiological
response and performance of male lambs under upper
Egypt hot conditions .JAnimal  and Poultry
Production. Mansoura University., 12(2), 85 -89

(2021).

Kioumarsi, H, Khorshidi K.J, Zahedifar M., Seidavi
A.R, Mirhosseini S.Z and Taherzadeh M.R. The
effect of dietary energy and protein level on
performance, efficiency and carcass characteristics of
Taleshi lambs", Asian Journal Animal Veterinary

Advances, 3,307-313 (2008 ).

Egypt. J. Vet. Sci.



10 NAWFAL M. A. SAAEDet al.

48 Cppandl) (Slaad dpandl) g Ll cildaal) Giany B LB G pe 230 il
OV sl Ary g 7N cpall slae ¢l ¢ L (el dasa B g
(BIRl - ali s il daala - Ao ) 3 A - ) gl LY

Lailal
Lea 5 el i S (Dhaall Al Cliom ianss LY e1aY) o B30 (e Gaallii o A5 5 Al 638 (e Cargll
padae AUl Aand pall 2 S Blaall (e (e sana Cpandy &y il oda Coypal 28 Lia sy (4 el 2330 5 Ban) 5 5 el A28
I 0o s Lema i w3 [1.27+ 23.28 J01osY) Lanisia el 6- 4 (W leel &5l 55 pladll jeny 183 Sles g pdie
TR el aay Lo (ilad Baal A paill o2 o paind 5 (Bles e (e 458 A gane JS S Cung 45 sluia Sy (e sana
Al Ll 30 &5 Sleall Ciaad Gl Ji S 50 a0 5 el 12 Leie ol3al)l Gaa da de e IS (e Dles A
Gooaal 3elaS 5 4 55l 8l 30 (el (55l Jie Ol aland & gina iy 8 () Ay paall edat ol Liliaa) i) Jidas 34
o e iy 8 el o) LS alally oY1 5 Gl 1 (pe Al cliliey (il Ay Al (33 55 J il ilally 3130
o2 Jie dleaiiall G saall ol 3505 & Jalls ¢ shaall GSI (55 elaa¥l s (Sl Jladall 5 2l g Qlal) 5 5l Sl Aalll eLial
00 e Lad 4 50l 5 dgund 1) adadll (8 W5 alad) Coad ) ey Aigal) Alianll dalise (8 Y5 el 5 A0S 5 Gladl 5 200

Al Alaleal) bl s (3585 0 9 5 (g0 a2 il o alaedl g gaall 5 Juaedl G (3 B )8 250 Dl ol GllS 5 ol

Egypt. J. Vet. Sci.



