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Abstract: Fifteen male Sudanese dromedary camel calves (Camelus dromedarius) aged 12-15 months old and
weighed in average 188 ± 2.38 Kg was used in feeding experiment lasted 112 days. Animals were divided into
three equal groups (five camels in each) according to their live body weight and allotted randomly to three
experimental complete feed mixtures (CFM). The first group received CFM  contained 30% of clover hay (CH)1

and expressed as control, while, the tow other experimental groups received CFM  and CFM  that replaced 50%2 3

or 100% of clover hay with onion haulms, respectively. Growth trial follwoed by a digestibility and nitrogen
balance trial on 3 camels of each group chosen randomly. The results showed that onion haulms was lower in
their contents of OM, CP and EE%, however, it higher in CF, NFE, ash and cell wall constituents (NDF, ADF,
ADL, hemicellulose and cellulose) contents in comparison with clover hay. Different complete feed mixtures
(CFM) formulated were iso-caloric and iso-nitrogenous. The corresponding values of CP ranged from 14.29 to
14.59%, while gross energy ranged from 4137 to 4165 kcal/ kg DM. Dietary treatment had no significant effect
(P>0.05) on all nutrient digestion coefficient and nutritive value. However, all nutrient digestibility and nutritive
values were insignificantly (P>0.05) decreased with increasing level of substitution of clover hay by onion
haulms. All experimental group camels were in positive nitrogen balance. Level of substitution of clover hay
at (0, 50 and 100%) by onion haulms or sampling time at (zero or 3hrs post feeding) had significant effect
(P<0.05) on ruminal pH, ammonia nitrogen (NH -N) and total volatile fatty acids (TVFA's) concentrations.3

However, level of substitution had no significant effect on ruminal bacterial and protozoal count. Sampling time
significantly (P<0.05) decreased ruminal pH and NH  concentration at 3hrs post feeding compared to zero time.3

But sampling time significantly (P<0.05) increased ruminal TVFA's, bacterial and protozoal count at 3hrs post
feeding in comparison with before feeding. There were significant interaction (P<0.05) between level of
substitution and sampling time for ruminal pH, NH -N & TVFA's concentrations, bacterial and protozoal count.3

Incorporation onion haulms in camel diets at 0, 15 and 30% of complete feed mixture (CFM) significantly
(P<0.05) decreased final live body weight, while it insignificantly (P>0.05) decreased with increasing level of
substitution of clover hay by onion haulms. Feed intake of DM, TDN and DCP that expressed as (Kg/head/day,
Kg/kgW   and  Kg/100  kg  live  body weight) were insignificant (P>0.05) decreased. Feed conversion0.75

expressed  as  kg  intake  of  (DM,  TDN  and DCP): kg gain were insignificant (P<0.05) improved with
substitution  50%  of  clover  hay by onion haulms. Camels fed CFM  and CFM  consumed higher total water2 3

than  those  fed the control ration CFM . Substitution clover hay by onion haulms at different levels1

significantly  (P<0.05)  increased  total  protein,  globulin, while significantly (P<0.05) decreased albumin:
globulin  ratio,  total  lipids,  triglycerides  and  cholesterol.  But  it  had  no  significant  (P>0.05)  effect on
albumin.  Feed  cost  (LE per kilogram gain) was depressed by 8.09% and 0.44% for CFM  and CFM ,2 3

respectively, compared  to  control  (CFM ).  Relative  economic  efficiency  value  was  216.3  for  CFM  and1 2

93.02  for  CFM   compared  to  CFM  when assuming that relative economic efficiency of control CFM  diet3 1 1

equals  100%.  It  can be conclude that, under conditions similar to those in this study, onions haulms can be
fed  safely  at  15%  of  complete  feed  mixture  formula  or  it  can  be  replaced  50% of clover hay in camel
rations with weight gains comparable; without any adverse effect on digestion coefficients, ruminal
fermentation, blood constituents and improving the economic evaluation with depress feed cost that expressed
as LE/ kg gain.
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INTRODUCTION and dyspepsia). These activities are related to the

Camels were domesticated and developed responsible for the pungent of these vegetables. Besides
approximately 5,000 years ago and throughout these years these low molecular weight compounds, onion is
have played an integral role in the daily life of camel characterized by more polar compounds of phenolic and
owners. They are distributed in African and Asian arid steroidal origin, often glycosilated, showing interesting
and semi-arid areas, where other livestock arming cannot pharmacological properties [10].
be easily implemented [1]. It is estimated that around the world, over 9,000,000

Recently   there   was   increasing   intrest   of  camel acres (3,642,000 hectares) of onions are grown annually.
as  an  important  source  of  milk,  meat,  hides  and  wool About 170 countries cultivate onions for domestic use
in many African and Asian countries. For futhure, the role and about eight percent of the global production is traded
of camel would be increasd for its capacity to produce internationally [11]. According to Food and Agriculture
milk and meat. Indeed, more emphasis laced on using Organization [12] Egypt produced (2,208,080 metric tons).
camels for meat production in Egypt and other Arab The amount of onion waste produced annually in the
countries [2]. European Union is estimated at approximately 450,000

Little information is available on the performance of tons [13, 14]. The major flavonoids of mature onion bulbs
camels under intensive feeding system. Mohamed et al. are quercetin 3, 4'-O-diglucoside and quercetin 4'-O-
[3] reported that daily gain of male Maghraby camels monoglucoside, accounting for more than 85% of the total
ranged from 550 to 980 g/d, while Shawket [4] found that flavonoids [15]. Since quercetin from onions is rapidly
daily gain of male camels fed different energy sources absorbed and slowly eliminated, it could contribute
ranged between 692 to 750 g/d. However, Awadalla [5] significantly to antioxidant defense [16]. An overall
recorded that daily gain of male Maghraby camels fed processing scheme for exploiting onion waste has been
diets replaced corn and barly at 0, 25, 50 and 75% by given by Waldron [14].
discarded dates ranged from 857 to 1024 g/d. Also, Onion by-products are a source of flavor compounds,
Mohamed et al. [6] noted that daily gain of male dietary fiber (DF) components, non-structural
Maghraby camels fed diets replaced 50% or complete carbohydrates like fructans and fructooligosaccharides,
replacement 100% of berseem hay by groundnut residues as well as flavonoids, particularly quercetin glycosides
hay ranged from 863 to 1011 g/d. [17-20].

In Egypt, particulary in summur season it is found a Onions show an important quantity of dietary fiber
gap between animal needs and the available animal feeds, and a good soluble and insoluble dietary fiber ratio that
in addition, berssem (Trifolium alexandrinum) hay, which will be connected with different metabolic and
the main good quality roughage feed in Egypt during physiological effects [21]. The effects of pressure
summer months, it is available in limited amounts and is cooking, divalent cations and extrusion cooking on cell
expensive prices [6]. So, in last times many studies were wall polymers of onion waste have been investigated in
carried  out  to  solve  this  problem  throughout using detail [22]. With respect to the recovery of fructans and
non-conventional sources of roughages to use it in fructo-oligosaccharides, the outer two fleshy leaves have
rations formulation for different farm animals as alternative been demonstrated to be the most suitable sources [19].
sources to deprese the quantity of berseem hay in ration The production of alcohol and snacks from onion pomace
formulation [5, 6, 7-9]. has also been reported [23-25]. Onions have fun-gicidal

Onion (Allium cepa L.) among the oldest cultivated and bactericidal properties that alter rumen microbial
plants, are used as a food and for medicinal applications. populations [26, 27]. These activities, in conjunction with
In fact, this common food plant is a rich source of several high water content, may alter patterns of ruminal
phytonutrients recognized as important elements of the digestion.
Mediterranean diet, but is also used in  the  treatment  and Camel (Camelus dromedarius) had a great capasity
prevention of a number of diseases, including cancer, to produce meat particularly if well nutritional rearead.
coronary heart disease, obesity, hypercholesterolemia, Now, camel had a more important situation as a meat-
diabetes type 2, hypertension, cataract and disturbances production animal in Egypt. The number of slaughtered
of the gastrointestinal tract (e.g. colic pain, flatulent colic camels (in governmental slaughter houses) reached

thiosulfinates, volatile sulfur compounds, which are also
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109960 heads in the year 2000 compared to 7400 heads in Ruminal Fermentation Parameters: Rumen fluid samples
the year 1990 representing 48.6% increase [28, 29]. were collected from three successive days at the end of

The main objectives of this work was to study the digestibility trial from all animals using stomach tube
influence of partial or complete replacement of clover hay attached to vacuum pump, before feeding and then at 3hrs
with onion haulms on growth performance, digestion post feeding to study the effect of instead clover hay at
coefficients, nutritive value, nitrogen utilization, ruminal 0, 50 an100% by onion haulms on some ruminal
fermentation, ruminal counts of bacteria and protozoa, fermentation parameters; ruminal pH, ammonia nitrogen
some blood parameters and economical evaluation. (NH –N) and total volatile fatty acids (TVFA's)

MATERIALS AND METHODS after collection using a digital pH meter. Rumen fluid was

This study was carried out at Small Ruminants and containers and kept for analysis of ammonia nitrogen
Camels Research Unit, located in Abdel-Monem Reyade (NH -N) and total volatile fatty acids (TVFA's)
Village, El-Bostan area, Nubaria West which belongs to concentrations.
Animal Production Department, National Research Centre,
Dokki, Giza, Egypt. Blood Constituents: Blood samples were collected at the

Experimental Animal, Managements and Feeds: Fifteen heparinized  test  tubes  and  centrifuged at 5.000 rpm for
male Sudanese  dromedary  camel  calves (Camelus 15 minutes. Plasma was kept frozen at –20°C for
dromedarius) aged 12-15 months old and weighed in subsequent analysis total protein, albumin, triglyceride,
average 188 ± 2.38 Kg was used in feeding experiment cholesterol, total lipids, while globulin was calculated by
lasted 112 days. difference between total protein and albumin. Also,

Animals  were  housed in semi opened pens and all albumin: globulin ratio (A: G ratio) was calculated.
animals were treated against internal and external
parasites before experiment. Animals were divided into Analytical Procedures: Representative samples of
three equal groups composed of five camels in each different experimental CFM, feces and urine were analyzed
according to their live body weight and allotted randomly according to AOAC [31] methods. Neutral detergent fiber
to  three  experimental  complete  feed  mixtures (CFM). (NDF), acid detergent fiber (ADF) and acid detergent
The first group received CFM  contained 30% of clover lignin (ADL) were also determined for ingredients and1

hay (CH) and expressed as control, while, the tow other experimental CFM according to Goering and Van Soest
experimental groups received CFM  and CFM  that [32] and Van Soest et al. [33]. Hemicellulose was2 3

replaced 50% or 100% of clover hay with onion haulms, calculated  as  the difference between NDF and ADF,
respectively. As to represent 3 levels of CH being 0, 15 while, cellulose was calculated as the difference between
and 30% of Complete feed mixtures, respectively. ADF and ADL.
Complete feed mixtures were offered ad libitum through Ruminal pH was immediately determined using digital
out the feeding trial. pH meter. Ruminal ammonia nitrogen (NH –N)

All ingredients of each CFM included the roughage concentrations were determined applying NH  diffusion
were mechanically well mixed and pressed to form technique using Kjeldahle distillation method according
complete feed mixture in factories of Atmida company, to AOAC [31]. While, ruminal total volatile fatty acids
Meat Ghamr, Dakhalya governrate. (TVFA's) concentrations were determined by steam

Digestion and Nitrogen Balance Trials: At the end of Total bacterial counts were determined in rumen fluid
feeding  trial,  three  digestibility and nitrogen balance using  the  anaerobic culture techniques and procedures
trials were carried out using three camels chosen for preparation of media described by Dehority [35].
randomly from each group according to special digestion Isolated bacteria were presumptively identified using the
units described by Mohamed et al. [6] to collect both procedure of Bryant et al. [36, 37]. While protozoa cell
feces and urine separately from each camel as shown in count was estimated according the method described by
Fig. (1). Quantity of CFM was offered to cover the Shawket [38].
maintenance of requirments for camels during the Blood plasma of total protein was determined as
digestibilities and nitrogen balance trials according to described by Witt and Trendelenburg [39]; albumin by
Farid [30]. Tietz  [40];  triglycerides  by  Fossati   and   Principe  [41];

3

concentrations. Ruminal pH was measured immediately

strained through four layers of cheesecloth into plastic

3

end of digestibility trial from the left jugular vein in

3

3

distillation according to Kromann et al. [34].
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Fig. 1: Over view of digestion and nitrogen balance crate

cholesterol by Allain et al. [42] and total lipids by Where: Y = observation. µ = overall mean.
Postman and Stroes [43]. L = Effect of experimental diet levels for i = 1–3, 1 =

Calculations: Gross energy (kcal/ kg DM), (GE) was of clover hay and 3 = onion haulms complete replacement
calculated  according  to  Blaxter  [44],  where, each g of of clover hay (100% replacement).
CP= 5.65 kcal; each g of EE= 9.4 kcal and each g of CF & e  = the experimental error. 
NFE = 4.15 kcal. 

Non fibrous carbohydrate (NFC) was calculated While, ruminal fermentation data was subjected to
using the equation of Calsamiglia et al. [45] using the statistical analysis as two factors - factorial analysis of
following equation: NFC% = 100 – (%NDF + %CP + % EE variance using the following model: Y  = µ + L  + S +
+ %Ash). (LS)  + e .

Economic   Evaluation:   Economic   evaluation  was where: Y = observation. µ = overall mean.
carried out using the relationship between feed costs
(local  market  price  of  ingredients)   and   camel  live L =Effect of levels of replacement for i = 1–3, 1 = (Control,
body  weight  gain.  Economic  evaluation  was  calculated 30% clover hay), 2 = onion haulms replaced 50% of clover
as follows: hay and 3 = onion haulms complete replacement of clover

The cost for 1-kg gain = total cost, Egyptian pound S = effect of sampling time for j = 1-2, 1 = zero time (0 hrs)
(LE) of feed intake/ total gain and 2= 3hrs post feeding.

Statistical Analysis: Collected data of nutrient and sampling time. 
digestibilities coefficients, nutritive value, live body e  = the experimental error. 
weight, average daily gain, feed intake, feed conversion,
blood constituents were subjected to statistical analysis RESULTS AND DISCUSSION
as one way analysis of variance according to SPSS [46].
Duncan’s Multiple Range Test Duncan [47] was used to Chemical Analysis and Cell Wall Constituents of Feed
separate means when the dietary treatment effect was Ingredients: Data of Table (1) showed that onion haulms
significant according to the following model: was lower in their contents of OM, CP and EE%, however,

Y  = µ + L  + e (NDF,  ADF,  ADL, hemicellulose  and cellulose) contentsij i ij

ij

i

(Control, 30% clover hay), 2 = onion haulms replaced 50%

ij

ijk i j

ij ijk

ij

i

hay (100% replacement).
j

(LS) = the interaction between the levels of replacement ij 

ijK

it  higher in  CF,  NFE, ash and cell wall constituents
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Table 1: Chemical analysis and cell wall constituents of feed ingredients
Item Onion haulms Clover hay Cotton seed cake Yellow corn Wheat bran Soybean meal
DM (%) 88.26 89.55 88.68 91.37 91.04 90.15
Chemical analysis on DM basis (%)
OM 91.75 92.36 94.82 98.85 89.15 93.36
CP 6.83 12.26 25.12 9.11 14.26 44.00
CF 29.36 26.13 26.36 2.50 10.62 3.66
EE 1.95 2.22 3.55 3.36 2.89 2.63
NFE 53.61 51.75 39.79 83.88 61.38 43.07
Ash 8.25 7.64 5.18 1.15 10.85 6.64
Cell wall constituents (%)
NDF 59.16 54.68 51.33 34.52 43.54 34.77
ADF 42.33 40.36 38.11 21.38 31.42 26.13
ADL 3.98 2.93 19.40 2.24 3.98 6.33
Hemicellulose* 16.83 14.32 13.22 13.14 12.12 8.64
Cellulose** 38.35 37.43 18.71 19.14 27.44 19.80
NDF = Neutral detergent fiber. ADF = Acid detergent fiber. ADL = Acid detergent lignin.
* Hemicellulose = NDF – ADF ** Cellulose = ADF – ADL..

Table 2: Composition, chemical analysis and cell wall constituents of different complete feed mixtures (CFM) 
Complete feed mixtures (CFM)
-------------------------------------------------------------------------------------------------------------

Item CFM CFM CFM1 2 3

1- Composition of complete feed mixtures (%): 
Cotton seed cake 25.00 25.00 25.00
Yellow corn 24.00 22.50 20.00
Wheat bran 14.00 14.00 14.00
Soybean meal 1.00 2.50 5.00
Clover hay 30.00 15.00 ---
Onion haulms* --- 15.00 30.00
Limestone** 1.50 1.50 1.50
Sodium chloride 1.00 1.00 1.00
Mineral and vitamin mixture 0.50 0.50 0.501

Sugarcane molasses 3.00 3.00 3.00
Price, L.E./ Ton 2391 2286 2211
2- Chemical analysis (%):
Moisture 9.84 9.63 9.18
Chemical analysis on DM basis:
Organic matter (OM) 91.63 91.45 91.23
Crude protein (CP) 14.59 14.29 14.35
Crude fiber (CF) 16.56 17.05 17.57
Ether extract (EE) 2.80 2.74 2.58
Nitrogen-free extract (NFE) 57.68 57.37 56.73
Ash 8.37 8.55 8.77
Gross energy (GE), kcal/ kg DM 4168 4153 41372

Non fibrous carbohydrates (NFC) 30.28 29.78 28.983

Cell wall constituents (%):
Neutral detergent fiber (NDF) 43.96 44.64 45.32
Acid detergent fiber (ADF) 31.43 31.79 32.22
Acid detergent lignin (ADL) 6.89 7.11 7.37
Hemicellulose 12.53 12.85 13.104

Cellulose 24.54 24.68 24.855

Each 3 kg Vitamins and Minerals mixture contains: Vit. A 12500000 IU, Vit. D  2500000 IU, Vit. E 10,000 mg, Manganese 80000 mg, Zinc 60,000 mg,1
3

Iron 50000 mg, Copper 20000 mg, Iodine 5000mg, Cobalt 1000 mg and carrier (CaCo ) add to 3000g. (Produced by Agri-Vet Comp).3

Gross energy (GE), Kcal/ Kg DM: Calculated according to Blaxter [44]. Each g CP= 5.65 Kcal, g EE= 9.40 Kcal and g (CF & NFE) = 4.15 Kcal.2

Non fibrous carbohydrates (NFC): Calculated according to Calsamiglia et al. [45] using the following equation: NFC% = 100 – [CP + EE + ash + NDF].3

Hemicellulose = NDF – ADF. Cellulose = ADF – ADL.4 5

*Clover hay price = 1500 LE/ Ton
**Onion haulms price = 500 LE/ Ton
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in comparison with clover hay. The corresponding values the diets. Nitrogen retention is one important indices of
were 88.26 and 89.55% for DM; 91.75 and 92.36% for OM; protein status in ruminants. Microbial protein constitutes
6.83 and 12.26% for CP; 29.36 and 26.13% for CF; 1.95 and the  major  part  of  protein  supply  to the ruminants.
2.22% for EE; 53.61 and 51.75% for NFE; 8.25 and 7.64% These differences could mainly be due to the type of
for ash; 59.16 and 54.68% for NDF; 42.33 and 40.36% for forage and its content of CP [50, 51]. There is evidence
ADF; 3.98 and 2.93% for ADL; 16.83 and 14.32% for that increasing dietary intake may increase digesta and
hemicellulose and 38.35 and 37.43% for cellulose contents microbial flow in ruminants [52]. 
for onion haulms and clover hay respectively. These Such positive effects in the digestive tract might be
results were in the same trend with those noted by responsible for increased nitrogen absorption and
Fredrickson et al. [48] and Mohamed et al. [6]. digestible nitrogen in sheep fed the garlic leaf diet

Data illustrated in Table (2) showed that different compared to the hay diet. Garlic bioactive components
complete  feed  mixtures  (CFM)   were   iso-caloric  and might influence proteolytic activities in rumen fluid in
iso-nitrogenous. The corresponding values of CP ranged sheep [53]. In contrast, Kamruzzaman et al. [53] noted that
from  14.29  to 14.59%, while gross energy ranged from nitrogen intake remained similar between the diets and
4137 to 4168 kcal/ kg DM. Non fiber carbohydrates (NFC) digestible nitrogen were higher (P<0.05) in sheep fed the
were decreased gradually with increasing the level of garlic leaf diet than hay diet. On the other hand,
substitution of clover hay by onion haulms. The Kamruzzaman et al. [54] found that digestible nitrogen
corresponding values of NFC were 30.28, 29.78 and was similar among sheep fed diet contained garlic leaf
28.98% for CFM , CFM  and CFM , respectively. Cell wall silage or hay diet. Awadalla and Mohamed [7] recorded1 2 3

constituents (NDF, ADF, ADL, hemicellulose and insignificantly higher N balance for lambs fed on
cellulose contents) were slightly increased with increasing groundnut hay compared to those fed berseem hay, also,
level of substitution of berseem hay by onion haulms in they found that N balance as % of intake was higher
different CFM. (P<0.05) for groundnut hay than berseem hay. While,

Nutrient Digestibility, Nutritive Values and Nitrogen camels fed rice straw recorded the lower value (P<0.05) of
Utilization: All nutrient digestibilities (DM, OM, CP, CF, digestible nitrogen, urinary nitrogen and nitrogen balance
EE and NFE digestibilities) and nutritive values that than the other two roughage groups (clover hay or
calculated as total digestible nutrient (TDN) and atriplex). Also, he noticed that the fecal nitrogen and the
digestible crude protein (DCP) were insignificantly ratio of nitrogen balance/ digestible nitrogen were not
(P>0.05) decreased with increasing level of substitution of affected by the type of roughages.
clover hay by onion haulms (Table 3). These results were
in agreement with those obtained by Mohamed et al. [6] Ruminal Fermentation: Data of ruminal fermentation is
who reported that DM, OM, CP, EE and NFE digestibilities presented in Table (4). Results showed that main effect of
did  not  differ  significantly due to type of roughage fed level of substitution of clover hay at (0, 50 and 100%) by
of Maghraby camels offered groundnut residues hay as onion haulms or sampling time at (zero or 3hrs post
an  alternative  for  berseem hay. On the other hand, feeding) had significant effect (P<0.05) on ruminal pH,
Abdel-Wahed [49] noted that feeding growing female ammonia nitrogen (NH -N) and total volatile fatty acids
dromedary  camels  on clover hay had higher digestion (TVFA's) concentrations. However, level of substitution
coefficients compared to atriplex and rice straw. had no significant effect on ruminal bacterial and

Results presented in Table (3) showed that animals protozoal count, while sampling time significantly (P<0.05)
were in positive nitrogen balance for all treatments. decreased  ruminal  pH  and NH  concentration at 3hrs
Nitrogen intake was significantly (P<0.05) decreased with post feeding compared to zero time (before feeding).
increasing level of substitution of clover hay by onion These results in agreement with those noted by
haulms. While, fecal excretion of nitrogen tended to be Fredrickson et al. [48] who found that ruminal pH was
gradual significantly (P<0.05) increased with increasing decreased  by,  all  diets within one hour after feeding.
incorporation of onion haulms in the diets. Nitrogen This decease persisted longer (P<0.05) in diets with a
excretion in urine almost did not differ between the diets. greater proportion of replacement sorghum grain at 0 and
Digestible nitrogen, nitrogen retention; nitrogen retention 25% by cull onions bulbs (Alliutn cepa). A pH below 6.2
% of nitrogen intake and nitrogen retention % of is indicative of concentrate diet with readily fermentable
digestible nitrogen were significantly (P<0.05) depressed carbohydrates and inhibits growth of cellulytic bacteria
with increasing level of incorporation of onion haulms in [55].

Abdel-Wahed [49] found that growing female dromedary

3

3
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Table 3: Nutrient digestibility, nutritive value and nitrogen utilization by the experimental groups 
Complete feed mixtures
-------------------------------------------------------------------------------------------

Item CFM CFM CFM SEM1 2 3

1- Nutrient digestibilities coefficient
Dry matter (DM) 71.17 70.32 69.90 0.33
Organic matter (OM) 73.32 72.17 71.80 0.70
Crude protein (CP) 70.68 69.18 68.19 0.72
Crude fiber (CF) 61.18 60.32 60.12 0.57
Ether extract (EE) 63.12 63.06 62.90 0.52
Nitrogen-free extract (NFE) 78.14 76.17 75.03 0.65
2- Nutritive values
Total digestible nutrient (TDN) 69.50 68.56 66.56 0.68
Digestible crude protein (DCP) 10.31 9.89 9.79 0.16
3- Nitrogen utilization (nitrogen balance):
Dry matter intake, g/h/day 4425 4200 4125 54.46a b b

Nitrogen intake (NI), g 103.30 96.03 94.71 1.51a b b

Fecal nitrogen (FN), g 22.50 25.06 28.00 0.95b ab a

Urinary nitrogen (UN), g 33.50 32.90 32.50 0.36
Total nitrogen excreation, g 56.00 57.96 60.50 0.83b ab a

Nitogen retention (NR), g 47.30 38.07 34.21 1.99a b c

Digestible nitrogen (DN), g 80.80 70.97 66.71 2.15a b c

Nitrogen retention % of nitrogen intake 45.79 39.64 36.12 1.46a b c

Nitrogen retention % of digestible nitrogen 58.54 53.64 51.28 1.15a b b

a, b and c: Means in the same row having different superscripts differ significantly (P<0.05).
SEM: standard error of means.

Table 4: Main effects of level of substitution or sampling time and the interaction between level of substitution and sampling time on ruminal fluid parameters
Complete feed mixtures
--------------------------------------------------------------------------------------------------------------------------------------------------
Level of onion haulms in complete feed mixtures (CFM) Sampling time
----------------------------------------------------------------------- -----------------------------------------------

Item 0% 15% 30% SEM Before feeding 3 hrs post feeding SEM
Main effects of level of substitution or sampling time on ruminal fluid parameters:
pH value 6.87 7.00 7.10 0.06 7.22 6.76 0.06c b a a b

NH - N, mg/ 100 ml 11.35 11.00 11.15 0.32 12.47 9.87 0.323
a b ab a b

TVFA's meq/ 100 ml 9.35 8.85 8.50 0.52 6.80 11.00 0.52a b c b a

Bacterial counts, count/ ml x 10 0.76 0.78 0.76 0.01 0.71 0.82 0.019 b a

rotozoal counts, count/ ml x 10 3.37 3.43 3.40 0.08 3.10 3.70 0.085 b a

2- The interaction between level of substitution and sampling time on ruminal fluid parameters:
Onion haulms levels in complete feed mixtures (CFM)
-------------------------------------------------------------------------------------------------------------------------------------------------
Before feeding (zero time) 3hrs post feeding
--------------------------------------------------- ---------------------------------------------------

Item 0% 15% 30% 0% 15% 30% SEM
pH value 7.12 7.23 7.30 6.62 6.77 6.90 0.06b ab a e d c

NH - N, mg/ 100 ml 12.70 12.30 12.40 10.00 9.70 9.90 0.323
a a a b b b

TVFA's meq/ 100 ml 6.90 6.80 6.70 11.80 10.90 10.30 0.52d d d a b c

Bacterial counts, count/ ml x 10 0.70 0.73 0.71 0.82 0.83 0.80 0.019 b b b a a a

Protozoal counts, count/ ml x 10 3.00 3.10 3.20 3.74 3.76 3.60 0.085 c bc b a a a

Item Level Sampling time Level x sampling interaction
pH value * * *
NH3- N, mg/ 100 ml * * *
TVFA's meq/ 100 ml * * *
Bacterial counts, count/ ml x 109 NS * *
Protozoal counts, count/ ml x 105 NS * *
a, b and c: Means within each treatment in the same row having different superscripts differ significantly (P<0.05) for main effects of level of substitution or
sampling time. 
a, b, c, d and e: Means in the same row having different superscripts differ significantly (P<0.05) for the inter action between level of substitution and sampling
time.
SEM: standard error of means. *: significant at level of (P<0.05). NS: not significant
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Sampling time significantly (P<0.05) increased ruminal stem and leaf silage diet than hay diet. This inconsistency
TVFA's, bacterial and protozoal count at 3hrs post might be due to nature of the plants and presence of
feeding in comparison with zero time (before feeding). bioactive  components  of  garlic stem and leaf which

Also, Data of Table (4) cleared that there were could alter rumen fermentation and protein metabolism.
significant interaction (P<0.05) between level of Also, Cardozo et al. [60] examined various natural plant
substitution and sampling time for ruminal pH, NH -N & extracts on ruminal protein degradation and fermentation3

TVFA's concentrations, bacterial and protozoal count. profiles in continuous rumen culture and reported that
These  results were in agreement with those noted by garlic extracts (0.22 mg/L, 0.7% allicin) significantly
Patra et al. [56] who reported that the total volatile fatty reduced NH -N and increased peptide and amino acid N
acids production was significantly higher with the extracts concentrations, leading the authors to postulate that
of garlic and onion which also caused higher in vitro gas deamination was impeded.
production  indicating  better   fermentation   of  feed. The present results showed that ruminal TVFA's
Also, Fredrickson et al. [48] noted that ruminal fluid and concentration was significantly (P<0.05) increased at 3hrs
particulate passage were not altered (P>0.05) by feeding post feeding, however, Fredrickson et al. [48] reported
Polypay x Rambouillet wethers sheep on diets containing that total VFA's concentrations did not differ (P>0.05)
0, 25 and 50% of cull onions bulbs (Alliutn cepa). Also, among treatments, which suggests that ruminal microbial
they reported that effect of feeding sheep on cull onions populations were not greatly affected by feeding onions.
bulbs (Alliutn cepa) containing diets on volatile fatty acid The present results obtained in Table (4) cleared that
concentrations and ruminal pH were minimal (P<0.05), bacterial and protozoal count was significantly (P<0.05)
whereas ruminal ammonia-N concentration was greater increased at 3hrs post feeding compared to zero time,
(P<0.05). these  result  in  agreement  with   those   obtained by

In ruminants, dietary nitrogenous substances are Patra et al. [56] who found that protozoa counts was
fermented to ammonia in the rumen which is considered as increased with onion and ginger extracts in in vitro gas
an important N source for microbial protein synthesis in production test. Also, Mazen et al. [28] reported an
the rumen. In general, when proteins can be escaped from increase  in  ruminal  fungal   populations,  whereas
ruminal deamination, ammonia production declines and Abdel-Salam et al. [26] observed decreasing in ruminal
more amino acids will be available for ruminants in the protozoa populations in sheep fed onion tops.
small intestine. The results from the present study
indicated that substitution of clover hay by onion haulms Growth Performance and Water Intake: Final live body
showed that ruminal NH -N concentration was weight was decreased significantly (P<0.05) by3

significantly (P<0.05) decreased at 3hrs post feeding, incorporation onion haulms in camel diets at 0, 15 and
while these results not agreement with Fredrickson et al. 30% of complete feed mixture (Table 5) while insignificant
[48] who noticed that within 2 hrs after feeding, ruminal decreased (P>0.05) final live body weight, while
ammonia-N concentrations were greater in wethers fed insignificantly (P<0.05) decreased with increasing level of
onions  than  in  wethers receiving no onions (17, 39 and substitution of clover hay by onion haulms (50 up to
35 mg/ 100 ml for 0, 25 and 50% treatments, respectively). 100%).
At 4, 6 and 12 hrs after feeding, ruminal ammonia-N These results were in agreement with those reported
concentrations did not differ (P>0.05) among treatments, by Abdel-Wahed [49] who, noted that average daily gain
but  at  8hrs after feeding, ruminal ammonia-N (ADG) and relative weight changes were higher (P<0.05)
concentrations were greater (P<0.05) in wethers fed 25% in camels fed clover hay and atriplex, which decreases
onions than in wethers fed either 0 or 50% onions (5, 14 with limiting concentrate offered to 50% of ad lib intake.
and 8 mg/100 ml for 0, 25 and 50% treatments, Efficiency of ME and DCP utilization for gain were not
respectively). A positive influence of dietary CP intake to affected. The roughage-concentrate interaction was not
rumen NH  concentration was found by Gabler and significant. On the other hand, Kamoun et al. [61] found3

Heinrichs  [57];  Mahouachi et al. [58]; Arieli et al. [59]. that  the  average  daily  gain (ADG) ranged from 326 to
But the observation recorded by Kamruzzaman et al. [54] 525 g/d in one-year old camels fed on ad libitum hay plus
noted that although CP intake was same between the diets concentrate (80% wheat bran). While, Etman [62] found
but NH  concentrations were numerically lower in garlic that  the ADG was 412 g or camels fed berseem hay or hay3

3
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Table 5: Growth performance and water intake by the experimental groups 
Complete feed mixtures (CFM)
-----------------------------------------------------------------------------------

Item CFM CFM CFM SEM1 2 3

Live body weight, kg
Initial live body weight, kg 194 182 188 2.38
Final live body weight, kg 290 276 272 3.12a b b

Total body weight gain, kg (TBWG) 96 94 84 2.98
Duration period, day 112 days
Average daily gain, kg 0.857 0.839 0.750 0.026
Mean body weight, kg 242 229 230 3.34a b b

Metabolic body weight (kgW ) 61.36 58.87 59.06 0.450.75 a b b

Feed intake:
Dry matter intake (DMI)
Kg / head / day 7.260 6.860 6.900 0.308
Kg / kg W 0.1183 0.1165 0.1168 0.0050.75

Kg / 100 kg live body weight 3.000 2.996 3.000 0.130
Total digestible nutrients intake (TDNI)
Kg / head / day 5.046 4.703 4.593 0.215
Kg / kg W 0.0822 0.0799 0.0778 0.0040.75

Kg / 100 kg live body weight 2.085 2.054 1.997 0.089
Digestible crude protein intake (DCPI)
Kg / head / day 0.7485 0.6789 0.6755 0.032
Kg / kg W 0.0122 0.0115 0.0114 0.0010.75

Kg / 100 kg live body weight 0.309 0.296 0.294 0.013
Feed conversion expressed as kg intake: kg gain of
Dry matter (DM) 8.471 8.176 9.200 0.387
Total digestible nutrients (TDN) 5.888 5.605 6.124 0.259
Digestible crude protein (DCP) 0.873 0.809 0.901 0.004
Water intake:
Drinking water, L 9.680 9.850 10.580 0.281
Water in feeds, L 0.714 0.661 0.633 0.017
Total water intake
L / head / day 10.394 10.511 11.213 0.287
L / kg W 0.170 0.179 0.190 0.0050.75

L / 100 kg live body weight 4.295 4.590 4.875 0.139
L / kg dry matter intake 1.432 1.532 1.625 0.046
a and b: Means in the same row having different superscripts differ significantly (P<0.05). 
SEM: standard error of means. Mean body weight = initial weight + final weight / 2

plus concentrate and it was 386 g/d for camels fed wheat [49] who indicated that, the ME and DCP intakes
straw plus concentrate. However, Faye et al. [63] g/day/kg  decreased (P<0.05) as concentrate offered
indicated that ADG was 550 g/d for concentrate- were restricted to 50% ad lib. Metabolizable energy (ME)
supplemented camels, (570 g/d for concentrate plus intake was higher (P<0.05) in the hay-fed camels than the
mineral supplement). Also, Kamoun [64, 65] demonstrated atriplex and straw, while DCP intake was lower (P<0.05) in
that the daily gain of the growing camels was 605 g/d from the straw-fed camels than the atriplex and hay-fed camels.
five  to  ten months of age and just 280 g with the diet The higher ME content of hay was due to its higher
having 22% protein. While, Khanna [66] reported that organic matter, crude protein, crude fiber and ether extract
values of daily gain of Kutchi and Bikaneri camels were contents.
800 and 749 g, respectively, up to three months of age. Feed conversion expressed as kg intake of (DM, TDN

The present results in (Table 5) showed that feed and DCP)/ kg gain were insignificant (P>0.05) improved
intake  of  DM, TDN and DCP that expressed as with substitution 50% of clover hay by onion haulms.
(Kg/head/day, Kg/kgW and Kg/100 kg live body While,  insignificant  (P>0.05) decreased was observed0.75

weight were insignificant (P>0.05) decreased. These with complete substitution (100%) of clover by onion
results in agreement with those found by Abdel-Wahed haulms.

0.75
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Table 6: Blood parameters of experimental groups Table 7: Economic evaluation for the experimental rations 
Complete feed mixtures (CFM) Complete feed mixtures (CFM)
--------------------------------------- ------------------------------------------

Item CFM CFM CFM SEM Item CFM CFM CFM1 2 3

Total protein, g/ dl 6.34 6.72 6.80 0.07 Daily feed intake (fresh, kg) 8.063 7.591 7.597b a a

Albumin, g/ dl 2.78 2.72 2.65 0.04 Value of 1- kg feed (LE) 2.391 2.286 2.211
Globulin, g/ dl 3.56 4.00 4.15 0.09 Daily feeding cost (LE) 19.28 17.35 16.80b a a

Albumin: globulin ratio 0.78 0.68 0.64 0.03 Average daily gain (kg) 0.857 0.839 0.750a ab b

Total lipids, mg/ dl 480 450 430 7.96 Value of daily gain (LE) 20.57 20.14 18.00a b b

Triglycerides, mg/ dl 19.46 18.70 15.85 0.58 Daily profit above feeding cost (LE) 1.29 2.79 1.20a a b

Cholesterol, mg/ dl 338 310 295 6.83 Relative economical efficiency 100 216.3 93.02a b b

a and b: Means in the same row having different superscripts differ
significantly (P<0.05). LE = Egyptian pound equals 0.138 USS approximately.
SEM: standard error of means.  Based on prices of year 2015.

Results of total water intake, which is the sum of
drinking water and water in feed (L/ day) showed that
camels fed CFM  and CFM  consumed higher total water2 3

than those fed the control ration CFM  (Table 5). This1

result in agreement with those obtained by Maloiy [67]
and Mohamed [68, 69] who found that through the high
power of filtration and then concentration of the filtrate by
the re-absorption of water the kidneys reduce the urine
volume. On the other hand, Fredrickson et al. [48] found
that drinking water intake by sheep was significantly
(P<0.0001) decreased as percentage of cull onions bulbs
(Alliutn cepa) in the diet increased from 0% to 25 or 50%,
whereas total water intake (drinking and fed) increased
(P<0.0001). Also, they noted that, decreasing in
consumption of free water with increasing amounts of
dietary onions was apparently a compensatory
mechanism for the increased water concentration of the
diet. Total water intake per unit of body weight was
greater (P<0.0001) for wethers consuming cull onions
bulbs (0.09, 0.13 and 0.13/ kg BW/ day for 0, 25 and 50%
treatments, respectively). 

Blood Parameters of Experimental Groups: Data of blood
parameters are shown in Table (6). Results showed that
substitution clover hay by onion haulms at different
levels significantly (P<0.05) increased total protein,
globulin, while albumin: globulin ratio, total lipids,
triglycerides and cholesterol were significantly (P<0.05)
decreased. But it had no significant (P>0.05) effect on
albumin. Al-Busadah [70] reported around 12.7 g/dl of
hemoglobin (Hgb) and 7.7 M/µL RBC's respectively, in
female camels fed on natural pasture and supplemented
with mineral salt sticks. Hgb values around 11.34 g/dl
along with RBC count of 7.3 M/µL were found in one-
hampered  “well  fed”  camels  in  Pakistan noted by
Farooq et al. [71].

1 2 3

 a

b

c

Feed cost (LE/ kg gain) 22.50 20.68 22.40

a

 Value of 1- kg live body weight equals 24 LE (2015)b

Assuming that the relative economic efficiency of control diet equals 100.c

Hematological values in camel have shown large
variation, due to diversity in animal selection, time and
place of sampling, environmental setting, conditions of
sample transportation and preservation, as well as choice
of applied analytical techniques published by Al-Busadah
[70]; Farooq et al. [71] Kosanovic et al. [72].

Economic Evaluation: Economic efficiency was
represented by daily profit over feed cost. The costs were
based on average values of year 2015 for feeds and live
body weight. Feeding costs and profit above feeding
costs are shown in Table (7). Substitution berseem hay by
onion  haulms at 0, 50 and complete replacement (100%)
in camel rations decreased daily feeding costs of complete
feed mixtures by 10.01% for CFM while, 12.86% for CFM2 3

compared to control CFM . Although, average daily gain1

was decreased with inclusion onion haulms in the CFM2

and CFM  daily profit above feeding cost was increased3

in camels fed CFM  however it decreased in camels fed2

CFM in comparison with camels fed CFM  one. Also,3 1

Relative economical efficiency for CFM  was improved by2

116.3%, while, CFM3 was decreased by 6.98% in
comparison with control (CFM ). Feed cost (LE per1

kilogram gain) was depressed by 8.09% and 0.44% for
CFM  and CFM , respectively, compared to control2 3

(CFM ). Relative economic efficiency value was 216.3 for1

CFM  and 93.02 for CFM  compared to CFM  when2 3 1

assuming that relative economic efficiency of control
CFM  diet equals 100%. 1

This is in full agreement with the results obtained by
Mohamed et al. [6] found that instead of berseem hay by
groundnut hay in Maghraby camels reflected on lower
feed cost/ kg gain and income was greater for camels fed
groundnut hay diet than camels fed diet containing
berseem  hay.  Also,  Talha  et al. [8]  reported  lower  feed
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cost/ kg gain by 15.6% for lambs fed 40% groundnut 7. Awadalla, I.M. and M.I. Mohamed, 1997. Nutritional
(vines) hay ration compared of 40% berseem (Trifolium evaluation of some legunimous by-products. Journal
alexandrinum) hay. On the other hand, Mohamed [69] of Agric. Science, Mansoura Univerisity, 22: 4325.
when fed growing Maghraby camel diet containing un- 8. Talha, M.H.,  R.I.  Moawad,  M.  Marghany  and
conventional feed (Nigella sativa) recorded the best K.E.I. Etman, 2001. Some nutritional studies on
economic efficiency. Also, Abd El-Ghani [73]; reported groundnut vines hay in sheep rations. Egyptian
that feeding growing lamb on black cumin seed meal Journal of Nutrition and Feeds, 4(Special Issue): 677.
(Nigella sativa) containing diet had best economical 9. Omer, H.A.A. and Soha S. Abdel-Magid, 2015.
efficiency. While, Awadalla [5] noted that economic Incorporation of dried tomato pomace in growing
efficiency was improved by 10, 19 and 33% for growing sheep rations. Global Veterinaria, 14(1): 1-16.
camels fed diets contained 13, 26 and 39%, respectively 10. Lanzotti, V., 2006. The analysis of onion and garlic.
discarded dates in comparison with the control one. Journal of Chromatography A. 1112(1-2): 3-22, Plant

CONCLUSION 11. National Onion Association, 2013. "All about

It can be conclude that, under conditions similar to 12. FAO., 2012. "Major Food and Agricultural
those in this study, onions haulms can be fed safely at Commodities and Producers–Countries by
15% of complete feed mixture formula or it can be Commodity". Fao.org. Retrieved 2012-05-18.
substitute 50% of clover hay in camel rations without any 13. Hertog, M.G.L., P.C.H. Hollman and M.B. Katan,
adverse effect on digestion coefficients, ruminal 1992. Content of potentially anticarcinogenic
fermentation, blood constituents, with weight gains flavonoids of 28 vegetables and 9 fruits commonly
comparable and improving the economic evaluation with consumed in the Netherlands. Journal of Agricultural
depress feed cost that expressed as LE/ kg gain. and Food Chemistry, 40: 2379-2381.

REFERENCES waste. Food Science and Technology, 15: 38-39.

1. Gupta, B.M., K.K. Mueen Ahmed, Ritu Gupta and major flavonol glycosides present in four varieties of
Rishi Tiwari, 2015. World camel research: a onion (Allium cepa) and changes in composition
scientometric assessment, 2003–2012. Scientometrics, resulting from autolysis. Journal of the Science of
102: 957-975. DOI 10.1007/s11192-014-1405-5. Food and Agriculture, 74: 331-339.

2. Shalash, M.R., 1979. Utilization of camel meat and 16. Hollman, P.C.H., J.M.P. Van Trijp, M.N.C.P. Buysman,
milk in human nouishment. In camel. Provisional M.S.V.D. Gaag, M.J.B. Mengelers, J.H.M. De Vries
report, international Foundation for Science. and Katan, 1997. Relative bioavailability of the
Stockholm, pp: 258-306. antioxidant flavonoid quercetin from various foods in

3. Mohamed,  M.I.,  I.M.  Awadalla,   E.A.   Gihad  and man. FEBS Letters, 418: 152-156.
R.I. El-Kady, 1997. Growing camels performance on 17. Rose, P., M. Whiteman, P.K. Moore and L.Z. Zhu,
different dietary regimes. Journal of Agric. Science, 2005. Bioactive Salk (en) yl cysteine sulfoxide
Mansoura Univerisity, 22: 4315-4323. metabolites in the genus Allium: The chemistry of

4. Shawket, Safinaz, M., 1999. Fattening of camel calves potential therapeutic agents. Natural Product
on saltbush (Atriplex halimas) with different energy Reports, 22: 351-368.
sources. Journal of Agric. Science, Mansoura 18. Roldán,  E.,  C.   Sánchez-Moreno,   B.   De  Ancos
Univerisity, 24: 1751-1764. and  P.  Cano,  2008.  Characterisation of onion

5. Awadalla, I.M., 2003. Partial substitution of discarded (Allium cepa L.) by-products as food ingredients
dates for corn abd barley in diets for growing camels with antioxidant and antibrowing properties. Food
(Camelus dromedarious). Journal of Agric. Science, Chemistry, 108: 907-916.
Mansoura Univerisity, 28(1): 219-230. 19. Jaime, L.,    F.   Mart ´nez,   M.A.  Martín-Cabrejas,

6. Mohamed, M.I., Y.A. Maareck and I.M. Awadalla, E. Molla,  F.J. López-Andréu, K.W. Waldron and
2003. Feed utilization and growth performance of R.M. Esteban, 2000. Study of total fructan and fructo
Maghraby camels offered groundnut residues hay as oligosaccharide content in different onion tissues.
an alternative for berseem hay. Journal of Agric. Journal  of the  Science  of  Food  and  Agriculture,
Science, Mansoura Univerisity, 28(1): 205-218. 81: 177-182.

Analysis

onions". Retrieved 2013-03-24.

14. Waldron, K., 2001. Useful ingredients from onion

15. Price, K.R. and M.J.C. Rhodes, 1997. Analysis of the



World Appl. Sci. J., 33 (2): 312-325, 2015

323

20. Jaime, L., M. Martín-Cabrejas, E. Mollá, F.J. López- 33. Van Soest, P.J., J.B. Robertson and B.A. Lewis, 1991.
Andréu and R.M. Esteban, 2001. Effect of storage on Methods  for  dietary  fiber,  neutral  detergent fiber
fructans  and  fructooligosaccharide  of onion and non  starch  polysaccharides  in relation to
(Allium cepa L.). Journal of Agricultural and Food animal   performance.    Journal   of   Dairy  Science,
Chemistry, 49(2): 982-988. 74: 3583-3597.

21. Jaime, L., E. Mollá, A. Fernández, M.A. Martín- 34. Kromann, R.P., J.H. Meyer and W.J. Stielau, 1967.
Cabrejas, F.J. López-Andréu and R.M. Esteban, 2002. Steam distillation of volatile fatty acids in rumen
Structural carbohydrate differences and potential digesta. Journal of Dairy Science, 50: 73.
source of dietary fibre of onion (Allium cepa L.). 35. Dehority, B.A., 1969. Pectin-fermenting bacteria
Journal   of   Agricultural   and   Food  Chemistry, isolated from the bovine rumen. Journal of
50(1): 122-128. Bacteriology, 99: 189.

22. Lecain,  S.,  A.  Ng,  M.L.  Parker,  A.C. Smith and 36. Bryant,  M.P.,   B.E.   Barrentine,   J.F.   Sykes  and
K.W. Waldron, 1999. Modification of cell-wall I.M. Rabinson, 1960. Predominant bacteria in the
polymers of onion waste. I. Effect of pressure- rumen of cattle on bloat provoking iodine clover
cooking. Carbohydrate Polymers, 38: 59-67. pasture. Journal of Dairy Science, 43: 1435.

23. Horiuchi,  J.I.,  N.  Yamauchi,  M.  Osugi,  T. Kanno, 37. Bryant,  M.P.,  I.M.  Rabinson and I.L. Lindahi, 1961.
M. Kobayashi and H. Kuriyama, 2000. Onion alcohol A note on the flora and fauna in the rumen of steers,
production by repeated batch process using fed a feedlot provoking ration and the effect of
flocculating yeast. Bio resource Technol., 75: 153- penicillin. Appl. Microbiology, 9: 511.
156. 38. Shawket, Safinaz, M., 1976. Studies on the rumen

24. Kee, H.J., G.H. Ryu and Y.K. Park, 2000. Preparation microorganisms. M. Sc. Thesis, University of
and quality properties of extruded snack using onion Alexandria, Egypt. 
pomace and onion. Korean Journal of Food Science 39. Witt, I. and C. Trendelenburg, 1982. A method for the
and Technology, 32: 578-583. rapid determination of total protein plasma. J. Clin.

25. Kee, H.J., G.H. Ryu and Y.K. Park, 2001. Physical Biochemistry, 20: 235.
properties of extruded snack made of dried onion and 40. Tietz, N.W., 1986. A method for the rapid
onion pomace. Journal of the Korean Society of Food determination of albumin of blood plasma. P.589 in
Science and Nutrition, 30: 64-69. Textbook of Clinical Chemistry. W.B. Saunders

26. Abdel-Salam,  M.N.,  A.A.  Amer, N. Gazia, N. and Company, Philadelphia.
A.A. Mottclib, 1982. The effect of feeding post- 41. Fossati, P. and L. Principe, 1982. Clin. Chem., 28: 2077.
harvesting remnants on sheep rumen micro fauna. 42. Allain, C.C., L.S. Poon, C.S. Chan, W. Richmond and
Assiut Vet Med. Journal, 10: 141-145. P.C. Fu, 1974. Enzymatic determination of total serum

27. Mazen,  M.B.,  A.A.  Mottelib,   A.A.   Amer  and cholesterol. Clin. Chem., 20: 470-475.
M.N. Abdel-Salam, 1984. Studies on fungal flora of 43. Postman, T. and J.A. Stroes, 1968. Lipids Screening
ruminal juice of sheep gained after fed with certain in Clinical Chemistry Clinica. Acta., 22: 569.
field stubbles. Assuit Vet. Med. J., 12: 87-93. 44. Blaxter, K.L., 1968. The energy metabolism of

28. General Authority of Veterinary Servies, 1990. Animal ruminants. 2  ed. Charles Thomas Publisher. Spring
and poultry Statics, Cairo, Egypt. field. Illinois, U.S.A.

29. General Authority of Veterinary Servies, 2001. Animal 45. Calsamiglia, S., M.D. Stem and J.L. Frinkins, 1995.
and poultry Statics, Cairo, Egypt. Effects of protein source on nitrogen metabolism in

30. Farid, M.F.A., 1995. Nutrient requirements of continuous culture and intestinal digestion in vitro.
dromedary   camels,   protein   and  energy Journal of Animal Science, 73: 1819.
requirement for maintenance. Journal of Arid 46. SPSS., 2008. Statistical package for Social Sciences,
Environ., 30: 207-218. Statistics for Windows, Version 17.0. Released 2008.

31. AOAC., 2005. Official Methods of Analysis, 18  ed. Chicago, U.S.A.: SPSS Inc.th

Association of Official Analytical Chemists, 47. Duncan, D.B., 1955. Multiple Rang and Multiple
Washington, DC, USA. F–Test Biometrics, 11: 1-42.

32. Goering, H.K. and P.J. Van Soest, 1970. Forge fiber 48. Fredrickson,  E.L.,   R.E.   Estell,   KM.  Havstadb,
analysis (apparatus, reagents, procedure and some W.L. Shupe and L.W. Murray, 1995. Potential toxicity
applications). Agric. Hand book 379, USDA, and feed value of onions for sheep. Livestock
Washington and DC., USA. Production Science, 42: 45-54.

nd



World Appl. Sci. J., 33 (2): 312-325, 2015

324

49. Abdel-Wahed, A.M., 2014. Effects of type of 60. Cardozo, P.W., S. Calsamiglia, A. Ferret and C. Kamel,
roughage and level of concentrate supplements on 2004. Effects of natural plant extracts on ruminal
feed digestion and utilization in growing female protein degradation and fermentation profiles in
dromedary  camels. Journal of American Science, continuous culture.  Journal   of   Animal   Science,
10(6): 198-206. 82: 3230-3236.

50. El-Shaer, H.M. and H.M. Kandil, 1990. Comparative 61. Kamoun, M., P. Girard and R. Bergaoui, 1989. Feeding
study on the nutritional value of wild and cultivated and growth of the dromedary. Effect of concentrate
Atriplex halimus by sheep and goats in Sinai. Com. feeding on dry matter intake and growth of camels in
Sci. and Dev. Res., 29: 81-90. Tunisia Revue, d’Elevage et de Med. Vet. des Pays

51. Shawket, Safinaz, M., M.H. Ahmed, B.E. Borhami and Tropicaux, 42: 89-94.
A.M. Allam, 2002. A comparative study on the 62. Etman, A.H.M., 1997. Effect of nutrition on the
performance of lambs and goats fed on halophytic productive and reproductive efficiency of one
forage supplemented with different sources of humped camels. Ph.D. Fac. Agric. Al-Azhar
energy under arid and semi-arid conditions. Int. University Egypt.
Symposium. On Optimum Resources Utilization in 63. Faye, B., G. Saint-Martin, R. Cherrier and A. Ruffa,
Salt-Affected Ecosystems  in  Arid  and Semi-Arid 1992. The influence of high dietary protein, energy
Regions, Cairo, 8-11 Apr., 2002. and mineral intake on deficient young Camel

52. Chen, X.B., Y.K. Chen, M.E. Franklin, E.R. Ørskov (Camelus dromedarius). Changes in metabolic
and W.J. Shand, 1992. The effect of feed intake and profiles and growth performance. Comp. Bioch. and
body weight on purine derivative excretion and Physiol. A Comp. Physiol., 102(2): 409-416.
microbial protein supply in sheep. Journal of Animal 64. Kamoun, M., 1993. Reproduction and production of
Science, 70: 1534-1542. Maghrabi dromedaries kept on pastures of the

53. Kamruzzaman, Md., Xi Liang, Natsumi Seklguchi and Mediterranean type. Etudes et Synthesrs de I’
Hiroaki Sano, 2014. Effect of feeding garlic leaf on IEMVT. 1993, No. 41, 117-130; Actes de I’ Atelier
microbial nitrogen supply, kinetics of plasma ‘‘Peut on ameliorer les performances de reproduction
phenylalanine, tyrosine and protein synthesis in des camelins’’ Paris, France, 10-12 September 1990.
sheep. Animal Science Journal, 85: 542-548. 65. Kamoun, M., 1995. Dromedary meat: production,

54. Kamruzzaman, M., A. Torita, Y. Sako, M. Al-Mamun qualitative aspects and capacity for conversion.
and H. Sano, 2011. Effects of feeding garlic stem and Options Mediterraneennes Serle-B, Etudes Et
leaf silage on rates of plasma leucine turnover, whole Recherches, 13: 105-130.
body protein synthesis and degradation in sheep. 66. Khanna, N.N., 1988. Annual Report, Project Director,
Small Ruminant Research, 99: 37-43. National Research Center on Camel Bikaner.

55. Ørskov, E.R., 1982. Protein Nutrition in Ruminants. 67. Maloiy, G.M.O., 1972. Comparative studies on the
Academic Press, New York, pp: 202. digestion and fermentation rate in the fore stomach

56. Patra, A.K., D.N. Kamra and Neeta Agarwal, 2006. of the one-humped camel and Zebu steer. Res. Vet.
Effect of spices on rumen fermentation, Sci., 13: 476-81.
methanogenesis  and  protozoa  counts  in in vitro 68. Mohamed, I.M., 1996. Studies on desert roughages
gas production test. International Congress Series, on camel and small ruminant nutrition. Ph. D. Thesis,
1293: 176-179. Cairo University, Faculty of Agriculture.

57. Gabler, M.T. and A.J. Heinrichs, 2003. Effects of 69. Mohamed, I.M., 2007. Evaluation of growth
increasing dietary protein on nutrient utilization in performance for growing Maghraby camel fed on un-
heifers. Journal of Dairy Science, 86: 2170-2177. conventional feed. International Journal of

58. Mahouachi, M., L. Haddad, C. Kayouli, A. Thewis Agriculture and Biology, 9(1): 18-21.
and Y. Beckers, 2003. Effects of the nature of 70. Al-Busadah, K.A., 2007. Some biochemical and
nitrogen supplementation on voluntary intake, rumen hematological indices in different breeds of camels in
parameters and ruminal degradation of dry matter in Saudi Arabia. Scientific Journal of King Faisal
sheep fed oat silage-based diets. Small Rumin. Res., University, 8(1): 131-142.
48: 181-187. 71. Farooq, U., H.A. Samad, A. Khrushid and S. Sajjad,

59. Arieli, A., G. Adin and I. Bruckental, 2004. The effect 2011. Normal reference hematological values of one
of protein intake on performance of cows in hot humped camels (Camelus Dromedarius) kept in
environmental temperatures. Journal of Dairy cholistan desert. The Journal of Animal and Plant
Science, 87: 620-829. Sciences, 21(2): 157-160.



World Appl. Sci. J., 33 (2): 312-325, 2015

325

72. Kosanovic, M., Madduri V. Rao, Noura S. Al Shamisi 73. Abd El-Ghani, A.A., 2003. Effect of Cumin seed meal
and A.H. Tinson, 2014. Effect of supplementation (Nigella sativa) as feed ingredient in growing lambs.
with trace elements (copper, cobalt, zinc and Egyptian Journal of Nutrition and Feeds, 6: 45-57.
selenium)  on  blood   cell   count   in  camels
(Camelus dromedarius). Columbia International
Publishing  Journal  of   Trace   Element  Analysis,
3(1): 23-31.


