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Abstract

This experiment was conducted from 17 October 2021 to 9 January 2022 on the Department of Animal
Production sheep field at the College of Agriculture, University of Anbar. The study aimed to determine the
impact of melatonin implants and dietary restrictions on local male lambs' nutritional and growth performance.
It included 16 local male lambs ranging in age from 5 to 6 months and weighing an average of 35.31 3.71 kg.
The lambs were separated into four equal groups (n=4) and placed in separate pens. The actual duration of the
experiment was 69 days, divided into two phases: the first phase consisted of 42 days of nutritional restriction,
and the second phase consisted of 27 days of re-nutrition. As a control treatment during the stage of nutritional
restriction, the first group (T1) was fed ad libitum. In contrast, the second group (T>) was fed Ad libitum with 36
mg subcutaneous-ear implanted melatonin implants, and the third group (T3) was fed a restricted diet (R) of
75% of the Ad libitum. Comparatively, the fourth group (T4) was fed a restricted diet of 75% of the Ad libitum
with 36 mg of subcutaneous-ear implanted Melatonin. Until the end of the re-feeding phase, all experimental
treatments were provided with unrestricted access to food. The nutritional and growth performance parameters
were measured during the nutritional restriction and re-feeding stage and the entire experiment duration. During
the nutritional restriction stage (42 days), there was no significant difference between the experimental
treatments in terms of total weight gain, daily weight gain, feed conversion efficiency, and feeding efficiency.
However, the experimental groups exhibited statistically significant differences in daily feed intake, daily dry
matter intake, and dry matter intake as a percentage of body weight. In the re-feeding stage, there were no
significant differences in the above nutritional and growth parameters among the experimental groups (27 days).
This experiment concluded that feeding local male lambs 75% of Ad libitum with or without melatonin implants
for 42 days, followed by re-feeding for 27 days, maintained the growth performance of the lambs with minimal
feed intake and reduced lamb production costs.
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1. Introduction

Nutrition is the main factor affecting the productivity
of animal production projects, especially ruminants,
because they consume large quantities of feed
compared to poultry. Thus, breeders seek to find
strategies and feeding systems that reduce the cost of
feeding and improve the productive performance of
animals (1). Numerous possible strategies have been
investigated for production cost reduction to reduce

feed costs and make lamb production projects more
profitable, including using nutritional restriction -
compensatory growth (2). Nutritional Restriction -
Compensatory Growth is one of the strategies used in
some countries to reduce the cost of lamb production,
especially when the number of cultivated feed
decreases or its prices rises, or the addition of feed
supplements is not economically feasible. It was also
suggested to improve feeding efficiency (3). Nutritional
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Restriction is feeding the animal at a level lower than
Ad Libitum. Compensatory Growth is the animal’s
ability to compensate for what it missed in growth in
earlier periods as a result of nutritional restriction when
free access to good quality feed is available (2). Several
studies indicated that using the nutritional restriction
program at the level of 10, 20, 25, 30, and 40% with re-
alimentation improved growth performance, feeding
efficiency, and the ability to digest nutrients in male
lambs (2, 4-6). Melatonin is the main secretion of the
pineal gland (7), and it performs many vital functions
in the body. It works to regulate the daily and seasonal
harmony of biological activities in the body of the
organism, such as sleep and wakefulness, body
temperature, and hormone levels (8). Besides,
regulating the seasonal reproduction in animals whose
reproduction depends on the photoperiod (9).

Moreover, Melatonin acts as an antioxidant (10) and an
immune stimulator (11). Previous studies indicated a
possible role of Melatonin in reducing the harmful effects
of low nutrition levels (12). As well as that, Melatonin
improved reproductive performance in flocks of low-
nutrition sheep (13). Considering the significance of the
topic and the paucity of information sources on the effect of
Melatonin on the growth performance of lambs under
nutritional restriction, it was determined that further
research was necessary. The research hypothesis in the
current study stated that melatonin implants with nutritional
restriction improve growth and nutritional performance in
local male lambs. Therefore, the current study aimed to
identify the effect of melatonin implants and nutritional
restrictions on the growth performance of local male lambs.

2. Materials and Methods

2.1. Experiment Design

This experiment was conducted in the sheep field of the
Department of Animal Production at the College of
Agriculture, University of Anbar, for the period from Oct.
2021 to 9 January 2022. The experiment included 16 local
male lambs; their ages ranged from 5-6 months, with an
average weight of 35.31+£3.72 kg. The lambs were placed

in a fenced enclosure barn consisting of an exposed part
and a shaded part and provided with 16 individual pens
made of iron with dimensions (150 x 100 x 110 cm), while
a plastic bucket for fodder and another for water. All lambs
were identified with ear tags and treated with internal and
external anti-parasites. The lambs were injected with the
vaccine against diseases caused by Clostridium bacteria,
and mineral salts were provided. The lambs were reared
before the start of the experiment in a preliminary phase for
a week to adapt the lambs to the individual pens and the
new ration. Gradually converting the lamb feed to the
Pelleted Total Mixed Ration (TMR) locally manufactured
according to the feed materials and proportions tabulated in
table 1. The chemical analysis of the ration is shown in
table 2, where 500 g of high-quality alfalfa hay and 100 g
of TMR ration were provided to each lamb, after which the
alfalfa hay was gradually reduced, and the TMR ration was
gradually increased until the lambs were completely
dependent on the new ration.

Table 1. Ingredients and proportions of the experiment diet

Ingredient (%)
Barley 25
Wheat flour 20
Wheat bran 22
Soybean meal 9
Soybean oil 1
Salt 1
Lime 1
Alfalfa hay 20
Antitoxin 0.2
Premix 0.8
Total 100

Table 2. Chemical analysis of the experiment diet

Chemical composition %
Dry matter (DM) 90.31
Crude protein (CP) 16.49
Crude fat (ether extract) (EE) 2.43
Crude fiber (CF) 9.41
Ash 7.16
Nitrogen Free Extract (NFE) 54.82

Metabolizable energy ME (MJ/kg dry matter)* 13.55
Metabolizable energy ME (kcal/kg dry matter) 3212

The Metabolizable energy was estimated according to the
following equation (Ellis, 1980):
ME(MJ/kg DM)= 0.31CP+0.21EE+0.4NFE
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The diet was provided once a day at nine o'clock in
the morning at the rate of 1.75 kg, and on the next day,
at the same time, the remaining feed was weighed.
Thus, the feed intake per day is calculated to estimate
the quantity of rationed feed provided for the
nutritional restriction treatment by subtracting the
guantity of the remaining feed from the quantity of the
provided feed. The duration of the actual experiment
was 69 days, divided into two stages, the first stage of
nutritional restriction (42 days) and the second stage of
re-alimentation (27 days). In the stage of nutritional
restriction, the first group (T1) was fed on Ad libitum as
a control treatment. Then, the second group (T2) was
fed on Ad libitum with melatonin implants at a dose of
36 mg (2 implants) subcutaneous-ear implanted.
Besides, the third group (T3) was fed on a restricted diet
of 75% of Ad libitum, while the fourth group (T.) was
fed on a restricted diet of 75% of Ad libitum with
melatonin implants at a dose of 36 mg (2 implants)
subcutaneous-ear implanted. The amount of local feed
provided to the third and fourth group of lambs was
estimated by determining the average amount of dry
matter consumed per day by the Ad libitum group (the
first group) multiplied by 0.75. The restricted feed
guantity is adjusted weekly until the end of the
nutritional restriction stage. As for the re-alimentation
stage, the feed is provided freely and for all trial
treatments until the end of the re-alimentation stage.

The lambs were weighed weekly on days 0, 7, 14, 21,
28, 35, 42, 49, 56, 63, and 69 of the experiment and
weighed in the morning by an electronic field scale.
Total weight gain, daily weight gain, feed intake, dry
matter intake, feed conversion efficiency, Feeding
efficiency, and the percentage of dry matter intake by
body weight were estimated during the period of
nutritional restriction and re-alimentation, and the total
period of the experiment.

2.2. Statistical Analysis

Statistical analysis was conducted in (One Way
Analysis), which included the effect of experimental
treatments and periods on the studied traits, using the

General Linear Model and the SAS statistical program
version 9 (SAS, 2003). The significant differences
between the means were tested using the Duncan
multiple ranges test (14) at the level of significance
(P<0.05) according to the following mathematical
model:

Yi=p + Ti + Eij

Where:

Yi: the observation value j of the studied
characteristic of treatment i.

| the general average.

Ti: the effect of treatment i.

Ej: the random error assumed to be normally
distributed with a mean of zero and a variance of > 2.

3. Results and Discussion

The current experiment showed the effect of
melatonin implantation and nutritional restriction on
the growth performance of local male lambs. This
experiment is the first of its kind, according to the
information available. The results (Table 3) concerning
the growth and nutritional performance during the
nutritional restriction (42 days) showed no significant
differences in the final weight of lambs between the
experimental treatments. It amounted in treatments
43.3+2.84, 45.6+1.58, 41.3+2.34, and 42.5+0.86 kg for
the treatments Ty, T2, Ts, and T4, respectively. Likewise,
there were no significant differences in the total weight
gain rate among the experimental treatments, which
amounted to 8.0+1.60, 10.2+0.940, 6.3+0.519, and
7.1£1.06 kg for the treatments (Ti, To, T3, and Ta),
respectively. It was similarly noted that there were no
significant differences in the rate of daily weight gain
between the experimental treatments, as it amounted to
(190+38.3, 243+22.3, 150+12.3, and 169+25.3g) for
the treatments (T1, T2, T3 and Ta), respectively. This
result agreed with what was found by Abouheif, Al-
Sornokh (2), as there were no significant differences in
the final weight rate of Najdi lambs fed on a restricted
diet by 10 and 20% during the period of nutritional
restriction (6 weeks).
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Table 3. Growth and nutritional performance during the nutritional restriction stage (42 days) in local male lambs

Treatments

Parameters T, T, T T, Slglr:\ljle(iant
Ad. Lib. Ad. Lib.+Mel. Rest. Rest.+Mel.
Initial weight (kg) 35.3£2.14* 35.4+2.01 35.0£2.73 35.4£1.08 NS™

Final weight (kg) 43.3+2.84 45.6+£1.58 41.3+2.34 42.5+0.86 NS
Total weight gain (kg) 8.0+1.60 10.2+0.940 6.3+0.519 7.1+1.06 NS
Daily weight gain (g/day) 190+38.3 243+22.3 150+12.3 169+25.3 NS

Daily feed intake (g/day) 1614+1412 1500+77.92 1067+44.7°  1068+26.7° 0.0008

Daily dry matter intake (g/day) 1458+1272 1355+70.22 963+40.3° 965+24.1° 0.0008

Dry matter intake (%) of body weight 3.35+0.1192 2.97+0.1882 2.35+0.104°  2.27+0.047° 0.0001
Feed converston mnvalecilgeﬁtC Zaf.%)d ry matter intake/g 7704173 557:0517  642:0.721  5.71+0.601 NS
Feed efficiency (g weight gain/kg dry matter intake) 130+25.9 179+18.0 156+20.8 175+21.6 NS

* (Mean + Stander Error)
** NS: means non-significant
a,b Means in the same row with different letters differ (P<0.01)

These results did not agree with what was found by
Abouheif, Al-Owaimer (6) noticed a significant
decrease in the daily weight gain of male Najdi lambs
during the nutritional restriction in the two treatments,
25% and 40%, compared to the Ad libitum treatment.
de Aradjo, Pereira (15) found significant differences in
Morada Nova lambs' average final weight and daily
weight gain during the nutritional restriction, as the Ad
libitum treatment in the final weight and daily weight
gain exceeded both the nutritional restriction treatment
by 30% and 60%. This difference may be attributed to
the different breeds of lambs, the diet's composition,
the lambs' age and weight when starting nutritional
restriction, and the level and duration of nutritional
restriction and re-alimentation. The results showed that
there were significant differences in the daily feed
intake during the nutritional restriction stage, as it
amounted to 1614+141, 1500+77.9, 1067+44.7, and
1068+26.7 g for the treatments Ty, Tz, T3 and Ta
respectively. In addition to the presence of significant
differences in the average daily dry matter intake was
(1458+127, 1355+70.2, 963+40.3, and 965+24.1 g) for
the experimental treatments Ti, Tz, T3 and Tg,
respectively. Moreover, significant differences also
showed in the percentage of dry matter intake from
body weight, as it reached (3.35+£0.119, 2.97+0.188,
2.35+0.104, and 2.27+£0.047%) in the treatment (T4, Tz,

Ts, and Ty respectively. This finding agreed with what
was found by Abouheif, Al-Owaimer (6), Abouheif,
Al-Sornokh (2), and Abouheif, Al-Sornokh (4). As for
nutritional performance during the restriction stage,
there were no significant differences in the feed
conversion efficiency (g dry matter consumed /g of
weight gain) between the experimental treatments. The
above efficiency has amounted to 7.70+1.73,
5.57+0.517, 6.42+0.721, and 5.71+0.601 for treatments
(T1, T2, T3, and T4), respectively. Also, there were no
significant differences in feeding efficiency (g weight
gain /kg dry matter consumed) between the
experimental treatments, as it reached (130+25.9,
179+18.0, 156+20.8, and 175+21.6) treatments (T1, To,
Ts, and T4) respectively. This result agreed with what
was found by Abouheif, Al-Sornokh (2). However, no
significant differences were observed in the feed
conversion efficiency between the Ad libitum treatment
and the nutritional restriction treatment (10%). Though,
the results did not show consistent with Abouheif,
Al-Owaimer (6) findings, as they noticed a
significant decrease in the feeding efficiency for the
two nutritional restriction treatments, 25%, and 40%,
compared to the Ad libitum treatment. It was
observed from the above results that the nutritional
restriction at a level of 25% for 42 days did not have
a negative impact on the growth and nutritional
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performance of the local male lambs. As for the
effect of melatonin implants with the nutritional
restriction, it seems that there are indications of a
possible effect of Melatonin in improving the
efficiency of feed utilization.

The results of growth and nutritional performance
during the re-alimentation stage (27 days) listed in table
4 showed that there were no significant differences
between the experimental treatments in the final weight
of lambs and total weight gain, daily weight gain, daily
feed intake, daily dry matter intake, percentage of dry
matter intake by body weight, feed conversion
efficiency, and feeding efficiency. The results agreed
with Abouheif, Al-Owaimer (6) that in the re-
alimentation stage (49 days) for Najdi male lambs
whose average weight at the start of the nutritional
restriction was 30 kg, they did not show a significant
difference in the rate of daily weight gain. As well as
the daily dry matter intake and feeding efficiency

575

between the treatments of Ad libitum, nutritional
restriction (75% of Ad libitum), and nutritional
restriction (60% of Ad libitum). In contrast, these
results did not agree with Abouheif, Al-Owaimer (6),
as significant differences were observed in the rate of
daily weight gain and feeding efficiency in lambs
whose average weight at the start of the nutritional
restriction was 36 kg. The two treatments of nutritional
restriction (60% of Ad libitum) and nutritional
restriction (75% of Ad libitum) were superior to the
treatment of Ad libitum, while no significant
differences appeared in the daily dry matter intake
among the above treatments. Furthermore, Aboubheif,
Al-Sornokh (4) also noted that in the re-alimentation
stage, the two treatments of nutritional restriction (90%
and 80% of Ad libitum) significantly exceeded the
daily weight gain over the Ad libitum group, while
there were no significant differences in dry matter
intake among the three treatments.

Table 4. Growth and nutritional performance during the re-alimentation stage (27 days) in local male lambs

Treatments ianifi
Parameters T1 T2 Ts Ta Slglr:\/g:lant
Ad. Lib. Ad. Lib.+Mel. Rest. Rest.+Mel.

Initial weight (kg) 43.3+£2.84* 45.6+£1.58 41.3+2.34 42.5+0.86 NS™
Final weight (kg) 47.5+2.56 49.4+2.29 47.2+2.04 47.8+1.66 NS
Total weight gain (kg) 4.2+0.588 3.8+0.627 5.9+0.555 5.3+0.733 NS
Daily weight gain (g/day) 156+21.7 141+23.2 218+20.5 196+27.1 NS
Daily feed intake (g/day) 1875+118 1833+186 1803+141 1564+125 NS
Daily dry matter intake (g/day) 1693+106 1655+168 1628+127 14124113 NS
Dry matter intake (%) of body weight 3.57+0.413 3.36+0.366 3.42+0.125  2.96+0.260 NS
Feed conversion efﬁ\(/:\::ingcﬁlt (ggaidnr)y matter consumed/g 10.842 16 11.743.46 7 5+1.00 7 940.712 NS
Feed efficiency (g weight gain/kg dry matter consumed) 92.1+14.2 85.2+22.3 133+19.3 139+14.9 NS

* (MeanzStander Error)
** NS: means non-significant

The results of growth and nutritional performance are
shown in table 5; during the stages of nutritional
restriction and re-alimentation (69 days) indicated that
there were no significant differences in the average
final weight of lambs among the experimental
treatments, as it reached 47.5 2.56 kg in treatment (T1),
49.4 2.29 kg in treatment (T2), 47.2 2.04 kg in

treatment (T3), and 47.8 1.68 kg in treatment (T4).
However, there were no significant differences in the
total weight gain between treatments, as it amounted to
in treatment (T,) 12.2+1.39 Kg, treatment (T>)
14.0+0.557 kg, treatment (Ts) 12.2+1.02 kg, and
treatment (T4) 12.4+2.10 kg. Moreover, no significant
differences were recorded in the daily weight gain,
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which amounted to (176+16.2, 202+5.15, 177+15.7, and
179429.8 @) for treatments Ti, Tz, Tz and T,
respectively. As for the daily feed intake, the results
showed significant differences between the treatments,
as the T, treatment recorded the lowest feed intake
(1315+£70.0 g), followed by the T3 treatment, which
amounted to 1435+83.4 g, compared to the treatments
Ti, and T, with 1745+78.8, 1689+137 g, respectively.
Significant differences were observed in the daily dry
matter intake among the treatments, which amounted to
(1576+71.2, 1525+124, 1296+75.3, and 1188+63.2 Q)
for treatments Ti, T2, Ts, and T4, respectively, and the
treatment T4 recorded the lowest daily dry matter intake.

It was noted that there were significant differences in
the percentage of dry matter intake of body weight,
which amounted to 3.48+0.212, 3.22+0.296,
2.88+0.033, 2.62+0.139%) in the treatments T1, Ty, Ts,
and T, respectively, where T, recorded less dry matter
intake. However, no significant differences were
recorded in the feed conversion efficiency (g of dry
matter consumed/g of weight gain) between the
experimental treatments, as it reached in treatment (T1)
8.9+1.20, treatment (T,) 7.5%1.61, treatment (Ts)
7.3+0.813, and treatment (T,) 6.6+0.651. Also, no
significant differences were recorded in feeding
efficiency (g weight gain /kg dry matter consumed)
between the experimental treatments, which amounted
to 111+15.0, 132+9.67, 137+19.1, 151+19.6 g for
treatments Ti, To, T3, and T4 respectively. Nutritional
Restriction - Compensatory Growth is one of the
strategies used in some countries to reduce the cost of
lamb production, especially when the number of
cultivated feed decreases or its prices rises, or the
addition of feed supplements is not economically
feasible (3, 16). It was also suggested to improve
feeding efficiency (17). Abouheif, Al-Owaimer (6)
found that the nutritional restriction program at a level
of 40% for 5 weeks, followed by re-alimentation for 4
weeks, was used to bring about compensatory growth
and to improve the growth rate in developing lambs.
The improvement in growth performance is not due to

an increase in dry matter consumption but is likely to
be due to an improvement in feeding efficiency in the
re-alimentation stage and/or a decrease in heat
production during the nutritional restriction continues
during the re-alimentation stage. Abouheif, Al-Sornokh
(2) noted that a nutritional restriction program at a level
of 10% for 6 weeks, followed by re-alimentation for 2
weeks, can be used as a nutritional practice in fattening
lambs. Abouheif, Al-Sornokh (4) concluded the
possibility of using a nutritional restriction program at a
rate of 10-20% as an alternative to Ad libitum in
improving the growth performance of Najdi lambs. The
current results showed that feeding local male lambs at
75% of Ad libitum (25% nutritional restriction) with or
without melatonin implants for 42 days followed by re-
alimentation for 27 days had no negative impact on the
growth performance of local male lambs. In addition,
the two nutritional restriction treatments with or
without melatonin implants recorded the lowest
consumption of feed and dry matter compared to the
Ad libitum treatments with or without melatonin
implants. This may be due to the decrease in feed
consumption as a result of nutritional restriction may
lead to an increase in digestibility due to an increase in
the duration of food stay in the digestive tract,
especially in the rumen, which prolongs the exposure
of rumen microbes to feed particles. Digestibility
improvement is more evident in the rations rich in
concentrates than the rations of rough feeds (18), as the
ration used in the current experiment contains 80%
concentrates and 20% alfalfa hay. As for the effect of
melatonin implants, there is no information available,
but there are previous studies indicating a possible role
of Melatonin in reducing the harmful effects of a low
level of nutrition. In a study conducted by Fang, Zhang
(12) on the effect of melatonin implants on the viability
of embryos in ewes raised under a low level of
nutrition, they found that treatment with Melatonin
significantly improved the viability of the embryos
obtained from ewes placed under a low feeding level. It
was concluded that using melatonin implants is a useful
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method, significantly when fetal development is
affected by the adverse effects of low nutrition.
Mansoor, Saleh (13) observed that melatonin implants
improved reproductive performance in local ewes
under a low level of nutrition. On the other hand,
Tordjman, Chokron (19) verified that the gut has the
ability to synthesize circulating Melatonin in the blood,
as well as being able to synthesis melatonin in
Enterochromaffin cells that are located in the epithelial
layer of the digestive tract. It was noted that the
melatonin implants in mice led to an increase in the
concentration of Melatonin in the different parts of the
digestive tract, and it was assumed that an increase in
the level of Melatonin in the digestive tract leads to a
decrease in the speed of food passage as a result of the
effect of Melatonin in the relaxation of the digestive
tract, and thus gives sufficient time for absorption and
utilization of digested nutrients.

The results of the weekly body weight in figure 1
during the periods of nutritional restriction and re-
alimentation showed no significant differences in the
average weekly body weight between treatments and
for all periods. It is noted in the two treatments of
nutritional restriction (Ts and T4) that the body weight

577

gradually increases with the progression of weeks,
although feeding it during the stage of nutritional
restriction constitutes 75% of the Ad libitum (25% of
nutritional restriction). This indicates that the level
of nutritional restriction of 25% did not have a
negative impact on the growth performance of local
lambs. It was also noted that the trajectory of the
bodyweight curve in treating Ad libitum + Melatonin
(T2) is higher than in treating Ad libitum (T2).
Besides, the curve trajectory of the treatment of
nutritional restriction + Melatonin (T ) is higher than
that of the treatment of nutritional restriction (T3),
which may indicate the existence of a possible role
for Melatonin in improving the growth performance
of local lambs.

The cost of producing 1 kg of weight gain for the
experimental treatments showed in figure 2; it
included the cost of the consumed feed only. It was
noted that the cost of producing 1 kg of weight gain in
Ty (7671 Iraqi dinars), T, (6297 Iraqi dinars), T3
(6183 Iraqi dinars), and T4 (5222 Iragi dinars). The
results agreed with Cui, Wang (3) that nutritional
restriction is a strategy to reduce the cost of lamb
production.

Table 5. Growth and nutritional performance during the stages of nutritional restriction and re-alimentation (69 days) in local male lambs

Treatments anifi
Parameters T1 T2 Ts Ta Slglr;lvgclant
Ad. Lib. Ad. Lib.+Mel. Rest. Rest.+Mel.
Initial weight (kg) 35.3+2.14* 35.4+2.01 35.0+£2.73 35.4+1.08 NS™

Final weight (kg) 47.5+2.56 49.4+2.29 47.2+2.04 47.8+1.66 NS
Total weight gain (kg) 12.2+1.39 14.0+0.557 12.241.02 12.4+2.10 NS
Daily weight gain (g/day) 176+16.2 20245.15 177+15.7 179+29.8 NS

Daily feed intake (g/day) 1745+78.82 1689+1372 1435+83.4%¢ 1315+70.0° 0.0264

Daily dry matter intake (g/day) 1576+71.22 152541242 1296+75.3% 1188+63.2° 0.0264

Dry matter intake (%) of body weight 3.48+0.2122  3.22+0.296% 2.88+0.033%  2.62+0.139° 0.0365
Feed conversion efflz\lleeril;%/t(gaciir:;/ matter consumed /g 8.9+1 20 7541 61 7340813 6.620 651 NS
Feed efficiency (g weight gain/kg dry matter consumed) 111+15.0 132+9.67 137+19.1 151 +19.6 NS

* (MeanztStander Error)
** NS: means non-significant
a,b Means in the same row with different letters differ (P<0.01)
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Figure 1. Weakly body weight during the period of nutritiona
restriction and re-alimentation in local male lambs

The current study concludes that feeding local male
lambs at a level of 75% Ad libitum (25% Nutritional
restriction) with or without melatonin implants for 42
days followed by re-alimentation for 27 days
maintained growth performance with less dry matter
consumption. Moreover, melatonin implants with
Nutritional restriction (75% of Ad libitum) reduced the
production cost of 1 kg of weight gain.
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