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ABSTRACT:
This study aimed to investigate the effects of replacing barley grain with
different levels of dried citrus pulp on the performance of Zel male fattening lambs.
The treatments were: Treatment 1 (control): 0% dried citrus pulp + 50% barley grain
(Treatment 0%), Treatment 2: 15% dried citrus pulp + 35% barley grain (Treatment
30%), Treatment 3: 30% dried citrus pulp + 20% barley grain (Treatment 60%),
Treatment 4: 40% dried citrus pulp + 10% barley grain (Treatment 80%), Treatment 5:
50% dried citrus pulp + 0% barley grain (Treatment 100%). Maximum and minimum
contents of protein were related to treatment 1 (17.3) and treatment 5 (16.2). No
significant difference was observed between the experimental treatments in terms of
crude fat (P<0.0001). No significant difference was observed between the
experimental treatments in terms of average NDF (P<0.0001). Adding citrus pulp to
the rations of fattening lambs had no significant effect on the intake of daily dry
matter. In the whole fattening period, daily weight gain in Treatment 4 was more than
ones in other experimental treatments but it was not statistically significant.
Treatment 4 had more proper conversion factor compared to other treatment in the
whole fattening period and significant differences were observed between 45, 60 and
75 feedlot.
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in terms of nutritional value, because of high digestible

INTRODUCTION
In Iran, after apple, Citrus is in the second place

fibers, and the same characteristics of woody forage

of production and they are used in processing industry in

(Ghedalia et al., 1989). Citrus pulp is used in animal

addition to be used freshly. In Iran, Citrus waste

nutrition because of its beneficial effect on ruminal

including

and

fermentation, digestion of fiber, and microbial protein

conversion of wastes were annually about 900 thousand

production (Gado et al., 2009). Its beneficial effects on

tons (Nazem et al., 2008).

cattle (Gado et al., 2009) and small ruminants (Fegeros

collection,

transportation,

storage

The use of agricultural byproducts in feeding

et al., 1995) have been shown. Using citrus pulp in the

ruminant animals allowed that the materials which are

rations of ruminants are suitable due to high capacity

not applied in human nutrition, are used in order to

fermentation (Grasser et al., 1995).

produce valuable animal products, such as meat and milk
(McDonald et al., 1995).

Citrus pulp stimulates rumen fermentation and
significantly increase woody forage intake (Ayona and

Citrus fruits belong to Rutaceae family and

Orskov, 1985; Abedini et al., 2012). 30 to 40% of

Aurantioideae subfamily and divided into three types

concentrated rations of fattening lambs can be replaced

viz.,

Poncirus

with citrus pulp without any effects on growth and

trifoliata. There are numerous cultivars of them in Iran,

carcass quality (Bhattacharya and Harb, 1973; Caparra et

including the varieties of oranges, tangerines, grapefruit,

al., 2007) and even with positive effects on the feed

bitter orange, lemon and lime. Citrus sinensis Osbeck

productivity and daily weight gain (Rodrigues et al.,

and other numerous cultivars are found in Iran. Citrus

2008).

Citrus,

Fortunella

(Kumquat)

and

pulp contains low crude protein (about 7 percent), high

Researches has shown that these products have

digestible fiber (about 20 percent neutral detergent fiber

suitable potential in feeding livestock but the possibility

in terms of dry matter), moderate metabolizable energy

of optimal use of the feed sources and optimal

and high content of total digestibility nutrient (74 to

production of livestock products require adequate

83%) (Bampidis and Robinson, 2006). This product has

information about the nutritional value and possible

a high pectin, which is used by the rumen microflora and

restrictions on the use of this material.

improves the digestion of dietary fiber (Urdaneta et al.,
1996).

MATERIALS AND METHODS
Citrus pulp as concentrate feed material contains

In the present study, Citrus waste of Kowsar

relatively high energy and the metabolizable energies of

juice factory, located in Ramsar City was used and then

dry and wet pulps are 10.3 and 2.4 MJ per Kg of dry

the pulps were moved to Mr. Tonekaboni’s farm, located

matter and the cereals used for ruminants are replaced

in Bandpei Town, Babolsar City, to perform the research.

with it (Arthington et al., 2002; Bueno et al., 2002); but,

Feed analysis and the experiments related to the design

it has less adverse impact compared to starch rich foods

were conducted in the Animal Nutrition Laboratory of

(Leiva et al., 2000). Nutritional value of citrus pulp is

Animal Science Research Institute, Iran.

high due to high amounts of soluble carbohydrates which

The experimental treatments were: Treatment 1

are accessible to the growth of microorganisms in the

(control): 0% dried citrus pulp + 50% barley grain

rumen (Bampidis and Robinson, 2006; Caparra et al.,

(Treatment 0%), Treatment 2: 15% dried citrus pulp +

2007), but its digestible protein and nitrogen has low

35% barley grain (Treatment 30%), Treatment 3: 30%

values (Fegeros et al., 1995). It is similar sugar beet pulp

dried citrus pulp + 20% barley grain (Treatment 60%),
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Treatment 4: 40% dried citrus pulp + 10% barley grain

placed in solitary places with a bucket of clean water and

(Treatment 80%), Treatment 5: 50% dried citrus pulp +

separate manger. After 15 days of adaptation with place,

0% barley grain (Treatment 100%).

environment and ration, they were fattened for 90 days.

Chemical properties

The used animals were randomly grouped into four

The content of dry matter and chemical

experimental treatments and four replicates per treatment

compounds of total mixed rations according to the

so

that

environmental conditions such as light,

following methods, in the Animal Nutrition Laboratory,

temperature, etc. would be the same for all treatments.

Animal Science Faculty were determined.

The places were cleaned daily. General conditions,

Percentages of dry matter, crude protein, crude

including manger, watering place, ventilation, space and

fat, ash were determined in accordance with AOAC

other environmental factors were similar as much as

method (AOAC, 2002). Neutral and acid detergent fiber

possible. During adaptation period, enterotoxaemia and

were determined by the method developed by Scerra et

anti-parasite vaccines (twice at an interval of 14 days)

al. (2001). The amounts of non-fiber carbohydrate of

were administered. During this period, feed and water

food, rations, rumen contents and face were determined

were given to animals separately. The animals had free

using following equation (NRC, 2001):

access to water and minerals were available as block.

Non-fiber carbohydrate (%) = 100- (ash (%) +

Drinking water was changed daily and every day, fresh

crude fat (%) + neutral detergent fiber (%) + crude

water was accessed freely to the animals. Water bucket

protein (%))

also be thoroughly washed daily.
Feed items used in the rations were barley grain,

Physical properties of total mixed rations
To determine the particle size distribution of the

dried citrus pulp, molasses, wheat straw, urea, cottonseed

ration, dry sieving method and Penn state particle

meal, wheat bran, vitamin supplements and mineral, salt

separator (Kononoff et al., 2002) were used. Penn state

(Table 1). Feed was totally mixed and then, given to the

particle separator includes three sieves with different

animals twice a day and at an interval of 12 hours (7 am

pore diameters of 19, 8 and 1.18 mm. To measure the

and 7 pm). The rations were adjusted using SRNS

particle size, firstly the sieves are placed above each

V.1.9.4208 software

other in descending order and then, they were shaken on

remaining feed of previous day was collected and

a flat surface with a length of 17 cm for five times and a

weighed, so the daily feed intake and percentage of

severity of 1.1 Hz and then, rotated as a quarter and this

remained feed of each manger were determined. Feed

process was done for eight times. After shaking, the

items and chemical compounds of total mixed grains

matter left on the sieve was weighed.

used in this study are listed in Table 1. Geometric mean

Physical

effective

factor

of

rations

(2013).

Every morning,

the

were

sizes of alfalfa, feed and feeder were measured based on

measured based on the dry matter left on the three

the method recommended by Pennsylvania University.

mentioned sieves (Kononoff et al., 2002). Physical

Effectiveness coefficient was calculated based on the

effective fiber was calculated by multiplying physical

ratio of dry matter remained in sieves 2 and 3 to the total

effective factor by NFD of the particles left on the three

sieved dry matter based on the old Penn state particle

sieves (Kononoff et al., 2002).

separator (Lammers et al., 1996) and the new Penn state

Fattening period

particle separator (Mertens, 1997; Kononoff et al., 2002).

In the present study, 16 Zel lambs with the

Geometric mean and standard deviation of feed

average weight of 25±0.5 Kg were used. The lambs were

particle were calculated by following equation provided
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Table 1. Feed items and chemical compounds of total mixed rations used in present study
Experimental Treatments
Treatment 1 Treatment 2 Treatment 3
Treatment 4
Treatment 5
(0%)
(30%)
(60%)
(80%)
(100%)
Barley grain
50.0±5.0
35±4
20±2
10±1
0
Dried citrus pulp1,2

0

15±2

30±4

40±6

50±9

3.7±0.9

0.9±3.7

0.9±3.7

0.9±3.7

0.9±3.7

1.3±0.2

1.6±0.2

1.7±0.2

2±0.2

2.3±0.3

Wheat straw

32±4

31.7±3.2

31±4

31±4

31±4

Cottonseed meal

7±1

7.0±1.0

7.0±1.0

7±1

7±1

5±0.9

0.9±5

0.9±5

0.9±5

0.9±5

Vitamin supplements and
minerals5,6

0.3±0.09

0.09±0.3

0.09±0.3

0.09±0.3

0.09±0.3

Salt non-fiber carbohydrate

0.7±0.15

0.7±0.15

0.7±0.15

0.7±0.15

0.7±0.15

Chemical compounds (%)

Treatment 1

Treatment 2

Treatment 3

Treatment 4

Treatment 5

Dry matter

49.9±5

56.74±5

56.5±4.5

55.51±4

55.51±4

Crude protein

17.3±2

16.8±2.1

16.6±1.6

16.3±2

16.2±2

39.0±4.1

39±4.1

39±4.1

40±4.2

40±4.3

Acid detergent fiber

24±3.1

24±3.1

24±3.1

24±3.1

24±3.1

Crude fat

7.6±1.5

6.6±1.5

7.3±1.5

6.6±1.5

6.3±1.6

Non-fiber carbohydrate

30±3.1

31±3.1

30±3.2

31±3.1

31±3.1

Metabolizable energy

2.5±0.10

2.5±0.10

2.5±0.10

2.5±0.10

2.5±0.10

Particles left on the sieve
with the pore diameter of
19mm

11.5±1.9

10±1.9

10±1.9

10±1.8

9.5±1.8

Particles left on the sieve
with the pore diameter of
8mm

13.5±1.2

13±1.2

13±1.2

13±1.2

12.5±1.2

Particles left on the sieve
with the pore diameter of
1.18mm

66±6

67±6

67±6

67±6

67±6

Particles left on the end
plate4

9±1.1

10±1.2

10±1.2

10±1.2

11±1.2

Geometric mean (mm)

4.81±1

4.56±1.1

4.56±1.1

4.56±1.1

4.42±1

Standard deviation of
geometric mean

2.49±0.2

2.45±0.2

2.45±0.2

2.45±0.2

2.46±0.2

peNSF>8

1.23±0.1

peNDF>1.18

18.21±2.2

Molasses
Urea
3

Wheat bran

Neutral detergent fiber

1

Total mixed rations containing dried citrus pulp with the length of geometric mean (mm); 2 Total mixed rations
containing dried citrus pulp with the length of geometric mean (mm); 3Particles left on the sieves with the pore
diameters of 19 and 8 mm, from PSPS (Lammers et al.,1996)
peNDF>1.18 (%) = (DM%>19mm × NDF%>19mm) + (DM%>8mm×NDF%>8mm) + (DM%>1.18mm× NDF%
>1.18mm)
4
Particles left on the sieve with the pore diameters of 1.18 mm, from PSPS (Mertens, 1997; Kononoff et al., 2002)
peNDF>8 (%) = (DM%>19mm × NDF%>19mm) + (DM%>8mm × NDF%>8mm)
5
Anionic and cationic difference; 6According to NRC estimate (2001)
534

Journal of Research in Ecology (2017) 5(1): 531-540

Valizadeh et al., 2017
by American Society of Association Executives:

period and their daily weight gain was recorded for
statistical analysis.
Daily weight gain
Daily weight gain = (Final weight - Primary weight)/the
number of the days of fattening
Feed conversion ratio
Feed conversion ratio = Feed intake / live weight gain

where ‘dgw’ is geometric mean, ‘sgw’ is standard

Statistical analysis of data

deviation of feed particles, ‘di’ is pore diameter of

Statistical analysis of data was performed based

particle separator (mm) and ‘Wi’ is the cumulative

on completely randomized design with three treatments

percentage of matter on each sieve. Physical effective

and four replications. The data were analyzed by GLM

factor of forage and total mixed rations were calculated

approach in SAS software (2002) and the means were

by three different methods, including pefm (physical

compared at significance level of 5% by Duncan’s

effective factor based on the dry matter left on the sieve

method. Statistical model of the design is as follows:

with the pore diameter of 1.8 mm) (Mertens, 1997),
physical effective factor based on the sum of dry matter

where, ‘Xij’ is the value of each observation of

left on the two sieves with the pore diameters of 1.8 mm

replication

and 19 mm, pef >8 (Lammers et al., 1996) and physical

observations, ‘Ti’ effect of treatment and ‘Ԑij’ error.

‘j’

and

treatment

‘i’,

‘μ’

mean

of

effective factor based on the sum of dry matter left on the
three sieves with the pore diameters of 1.8 mm, 8 and 19

RESULTS AND DISCUSSION

mm, pef >1.18. The lambs were weighed two times in

Chemical compounds Treatments

adaptation period (beginning and end of the period) and

There was no significant difference between

during fattening period (every 15 days) after taking them

treatments in terms of dry matter content (P>0.0001).

away from water and feed for 12 days. In this way, feed

The highest protein content was related to Treatment 1

intake didn’t influence on weighing. Totally, six

(17.3 %) and the lowest one was related to Treatment 5

weighing periods took place in treatments and fattening

(16.2 %). Variations in the amount of protein can be due

Table 2. The particle size distribution of experimental rations separated by Penn State particle separator
Items

Treatment
1

Treatment
2

Treatment
3

Treatment
4

Treatment
5

Mean
standard
error

Particles left on
the sieve
19 mm (%)
11.5±1.1
10±1.1
10±1.1
10±1.1
9.5±1.1
0.00
8 mm (%)
13.5±1.3
13±1.2
13±1.2
13±1.2
12.5±1.3
0.004
1.18 mm (%)
66±4.4
67±4.4
67±4.4
67±4.4
67±4.4
0.004
End plate (%)
9±1
10±1
10±1
10±1
9.5±1
0.004
Geometric
4.81±0.8
4.56±0.8
4.56±0.83
4.56±0.82
4.42±0.81
0.004
mean (mm)
Standard
2.44±0.5
2.45±0.5
2.45±0.5
2.45±0.5
2.46±0.5
0.004
deviation of
geometric
mean
In each column, there is a significant difference between the numbers with dissimilar letters (p<0.05).
Journal of Research in Ecology (2017) 5(1): 531-540

Sig.

0.00
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
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to the type of orange, soil nutrients and orange level of dry matter intake, organic materials and protein
processing methods (Table 2).

with 50% wet orange pulp. Eliora (1991) stated that the

There was no significant difference between volume of digestion in the rumen - reticulum determines
treatments in terms of crude fat content (P>0.0001). The the feed intake restriction which was explained in one of
highest percentage of fat was found in Treatment 1 Mertens’s (1992) mechanisms controlling food intake.
(7.6%) and the lowest one was found in to Treatment 4 Mertens (1992) showed that increase in NDF of rations
(6.3%). There was no significant difference between resulted in reduction in optimal feed intake. In the
treatments in terms of average NDF (Table 2).

treatments with 75% wet orange pulp, the fibers don’t

The effects of experimental treatments on dry matter limit the feed intake because, according to Mertens’s
(1992), with the consumption of NDF, less than 1.2% of

intake

Adding citrus pulp to the rations of fattening body weight, feed intake is controlled by physiological
lambs had no significant effects on daily dry matter intake factors and not by rumen repletion. Increased dry matter
(Table 3). It seems that adding byproducts of Citrus to the intake in the rations with wet orange pulp is due to the
rations of ruminants didn’t influence the feed intake. better ruminal fermentation caused by the presence of
Lanza et al. (2000) reported that replacing a part or total pectin. So, the rapid and pervasive analysis of wet orange
of corn or barley grain with dried orange pulp or dried pulp cell wall due to less repletion results in increased dry
lemon pulp in the concentrate fed to dairy cattle didn’t matter intake which can be clearly observed in treatment1.
affect the feed intake. The average feed intake in Awassi Increased consumption of crude protein, crude fat and
lambs fed by the rations containing dried citrus pulp nitrogen free extract with the increase in the percentage of
which were used in 33, 66 and 100% replacement of corn wet orange pulp depends on two factors:
grain, didn’t change but it decreased at higher percentage 

Increased dry matter intake which results in the

of replacement. It seems that one of the reasons for

increased consumption of all nutrients.

reduced dry matter intake with the increased amount of 

Wet orange pulp provided more crude protein, crude

pulp in the rations is reduced palatability. No significant

fat and nitrogen free extract compared to corn so that

difference was observed between experimental treatments

increase in the percentage of wet orange pulp results

in terms of dry matter intake. This result is consistent with

in the increase in these nutrients (Macedo et al.,

the results of the studies by Bueno et al. (2002) and

2007).

Caparra et al. (2007).

Burns (2008) stated that the structure of fiber

Macedo et al. (2007) achieved the maximum source used in ruminant nutrition widely affects rumen
Table 3. Dry matter intake in sheep fed with dried orange pulp on the days of weighing (Kg of dry matter)
Day of
weighing

Treatment
1

Treatment
2

Treatment 3

Treatment 4

Treatment 5

Mean
standard
deviation
0.017
0.024
0.032
0.063
0.068
0.073
0.036

15th day
0.849a±0.01 0.809a±0.02 0.653a±0.011
0.923a±0.02
0.875a±0.011
th
a
a
a
a
30 day
0.983 ±0.01 0.930 ±0.01
0.932 ±0.02
0.956 ±0.03
0.982a±0.02
th
a
b
a
a
45 day
1.061 ±0.03 1.071 ±0.04
1.521 ±0.03
1.144 ±0.09
1.112a±0.08
th
a
a
a
a
60 day
1.124 ±0.06 1.135 ±0.04
1.651 ±0.03
1.232 ±0.01
1.173a±0.03
th
a
a
a
a
75 day
1.353 ±0.04 1.361 ±0.04
1.973 ±0.02
1.418 ±0.04
1.314a±0.05
th
a
a
a
a
90 day
1.581 ±0.05 1.591 ±0.07
1.694 ±0.07
1.532 ±0.03
1.507a±0.07
a
a
a
a
Whole
1.158 ±0.04 1.254 ±0.04
1.404 ±0.02
1.200 ±0.03
1.161a±0.04
period
In each column, there is a significant difference between the numbers with dissimilar letters (p<0.05).
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Sig.
0.0116
0.5978
0.4420
0.7947
0.9194
0.7944
0.8664
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digestion so that the use of lignin rich fiber sources such in treatment4 was more than one in other experimental
as dry fodder (99 g per Kg of dry matter) in the rations of treatments but it was not statistically significant (Table 4).
lambs negatively affected the decomposition of feed in There were no significant differences between the
rumen, the pass rate in the digestive organs and dry matter experimental treatments in terms of body weight in
intake.

different days of fattening and daily weight gain and this
Macedo et al. (2007) showed that increase in wet result is consistent with the results of the study by Lanza

orange pulp resulted in more dry matter intake and et al. (2000).
protein, more efficient microbial production, better
protein digestibility and more absorption of nitrogen.

Castro and Zanetti (1998) showed that citrus pulp
can be used in the starter feed of calves in order to replace

The effects of experimental treatments on body weight NDF rich feed such as Bermuda dry forage with it without
any effects on daily weight gain, dry matter intake and

gain

In the whole fattening period, daily weight gain food conversion ratio. Cruz et al. (2009) found that
Table 4. Daily weight gain in sheep fed with dried orange pulp (Kg)
Studied
characteristics

Treatment
1

Treatment 2

Treatment
3

Treatment
4

Treatment 5

Mean
standard
error
1.221

Initial weight at 25.1a±2.2
24.63a±2.2
25.12a±2.2
23.76a±2.2
24.71a±2.2
the beginning
of
adaptation
period
Initial weight at 25.43a±2.2
25.23a±2.2
26.34a±2.2
25.24a±2.2
25.33a±2.2
1.011
the beginning
of
fattening
period
Weight on 15th 29.24a±2.1
28.63a±2.1
30.43a±2.2
28.73a±2.1
28.54a±2.1
1.004
day
Weight on 30th 32.14a±2.4
32.65a±2.2
33.64a±3.1
32.64a±3.1
32.29a±2.2
1.023
day
Weight on 45th 34.74a±2.6
36.22a±2.1
37.21a±2.1
35.74a±2.4
34.53a±2.9
1.065
day
Weight on 60th 38.03a±3.1
39.23a±3.1
38.78a±3.5
39.63a±3.9
38.18a±3.5
1.087
day
Weight on 75th 41.54a±3.9
42.43a±3.9
43.62a±3.1
43.51a±3.9
41.33a±3.6
1.233
day
Weight on 90th 43.69a±3.1
45.47a±3.3
46.38a±3.5
46.67a±3.6
44.43a±3.3
1.014
day
Weight gain on 0.245a±0.01 0.220a±0.01
0.285a±0.01 0.234a±0.02 0.201a±0.01
0.022
15 feedlot
Weight gain on 0.219a±0.01 0.251a±0.01
0.246a±0.01 0.255a±0.01 0.215a±0.01
0.020
30 feedlot
Weight gain on 0.206a±0.01 0.240a±0.01
0.235a±0.01 0.233a±0.01 0.204a±0.03
0.016
45 feedlot
Weight gain on 0.205ab±0.01 0.231ab±0.01 0.208b±0.01 0.241a±0.01 0.208ab±0.02 0.016
60 feedlot
Weight gain on 0.214a±0.01 0.235a±0.01
0.231a±0.02 0.243a±0.01 0.212a±0.02
0.018
75 feedlot
Weight gain on 0.204a±0.01 0.224a±0.01
0.235a±0.03 0.238a±0.01 0.208a±0.03
0.016
90 feedlot
Total weight
0.216a±0.01 0.233a±0.01
0.212a±0.03 0.244a±0.01 0.210a±0.01
0.013
gain
In each column, there is a significant difference between the numbers with dissimilar letters (p<0.05).
Journal of Research in Ecology (2017) 5(1): 531-540

Sig.
0.6301

0.3518

0.5112
0.5775
0.6445
0.6765
0.6234
0.5097
0.5855
0.4287
0.1550
0.1066
0.4265
0.2490
0.1947
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Table 5. Food conversion ratio in lambs fed by dried orange pulp (Kg of feed per Kg of weight gain)
Studied
characteristics

Treatment
1

Treatment
2

Treatment
3

Treatment
4

Treatment
5

Mean
standard
error
15 feedlot
3.46a±0.5
3.68a±0.5
2.29a±0.5
3.94a±0.5
4.35a±0.5
0.456
30 feedlot
4.48a±0.4
3.71a±0.5
3.78a±0.5
3.74a±0.6
4.56a±0.6
0.391
45 feedlot
5.15a±0.7
4.46a±0.9
6.67b±0.6
4.9a±0.5
5.45a±0.5
0.249
60 feedlot
5.40a±0.6
4.91a±0.7
7.93b±0.9
5.11a±0.9
5.63a±0.5
0.260
75 feedlot
6.32a±0.5
5.79a±0.4
8.54b±0.4
5.83a±0.8
6.2a±0.7
0.368
90 feedlot
7.75ab±0.4
7. 01a±0.4
7.21a±0.6
6.43a±0.6
7.24ab±0.7
0.226
Total feedlot
5.36ab±0.5
5.38ab±0.5
6.62b±0.6
4.91a±0.5
5.52ab±0.7
0.216
In each column, there is a significant difference between the numbers with dissimilar letters (p<0.05).

Sig.
0.6524
0.4299
0.3143
0.0211
0.4065
0.0695
0.1129

increasing the percentage of wet orange pulp in the positive effects on the feed productivity and daily weight
rations of fattening lambs increases the final weight, total gain (Rodrigues et al., 2008).
weight gain, daily weight gain and daily feed intake and
maximum

of

them

were

obtained

in

the

The lambs that used the rations containing

75% orange pulp had better food conversion ration than

replacement.

control treatment (0% orange pulp) that the higher lignin

Pereira and Javier (2004) found that in 50% content in control treatment than experimental rations
replacement of fiber sources with wet orange pulp in was expressed as its reason (about 10% vs. 3%) (Cruz et
fattening lambs, weight gain were increased. Their result al.,

2009).

Adverse

effects

of

lignin

on

feed

is not consistent with the result of the present study and consumption, growth of animal and food conversion ratio
the reason for this may be the different type of orange were shown well by Bampidis and Rabinson (2006) and
pulp and using similar level of pulp among the treatment. Burns (2008) and they concluded that food conversion
But the results of present study are consistent with the ratio was improved in lambs that uses wet orange pulp as
study by Scerra et al. (2001), according to their study, fiber source but Pereira and Javier (2004) have observed
replacement of forage and 30% concentrate with orange no significant effect at the levels of 0% to 25% (4.45 and
pulp in the rations of lambs had no effect on their live 4.24 respectively).
weight gain.
The effects of experimental treatments on food CONCLUSION
conversion ration

According to the results of present study, using

Treatment 4 had more proper conversion factor citrus pulp is a good feed to be used in fattening lambs
compared to other treatment in the whole fattening period and to reduce its costs. Also, waste disposal problem is
and significant differences were observed between 45 th, partly solved in the factories. Using 40% dried orange
60th and 75th day of fattening periods (Table 5).

pulp in the rations improves feed consumption, daily

Abedini et al. (2012) reported that replacing weight gain, food conversion ratio and totally, the
with 33% of citrus pulp had the maximum daily weigh performance of fattening lambs compared to other
gain and the best food conversion ratio than the levels of treatments and without any adverse effects on the
66% and 100%. 30 to 40% of concentrated rations of performance of fattening lambs.
fattening lambs can be replaced with citrus pulp without
any effects on growth and carcass quality (Bhattacharya REFERENCES
and Harb 1973; Caparra et al., 2007) and even with Abedini A, Ghorchi T and Zerehdaran S. (2012). The
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