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Abstract:

Digital agriculture is one of the most important fields of
digitization. The evidence is the experience of several
developing countries that have implemented digital technologies
in agriculture. Digital agriculture is managed using computer
systems represented by technologies such as automation, digital
information, and more. The use of geographic information
systems technology is essential with the digital transformation of
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agriculture. Integrating modern digital technologies in
agriculture is necessary to enhance it and improve the use of
agricultural land. Digital agriculture technologies include
"Digital technologies in agro-industrial complex management"
and "Digital land use and land management.” These technologies
provide great opportunities for innovation and comprehensive
improvement in the food industry. These technologies help
enhance transparency, ensure quality and safety, improve the
consumer experience, and develop new products. With the
ongoing technological advancements, the food industry will
continue to benefit from digital innovation to meet society's
needs and provide a better food future. The innovative
development of the agro-industrial complex is closely related to
the use of modern information technologies, automation, and
mechanization. In the context of globalization and deepening
relationships between industries, the agricultural sector has
become the key link shaping growth trends for related industries.
Therefore, digitalization of agriculture is a fundamental necessity
to increase the efficiency of production and processing of
products. It is worth noting that the current international policy
situation requires significant changes in the agricultural sector.
To deal with current and future threats to food security, it is
essential for a country to transform its agricultural sector and
establish an innovative development path based on digitalization,
increasing the use of information technologies in the agricultural
sector can greatly improve agricultural efficiency. The concept
of technological advancement in digital products and digital

agriculture techniques will be highlighted in the management
of the agricultural community
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ABSTRACT
Collagen is an important protein for maintaining fresh,
youthful skin and healthy skin, and it constitutes a third of the
protein content in the body. It is involved in building various
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body tissues, including ligaments, tendons, skin, muscles, and
bones. Collagen comes in sixteen types. Collagen consists of
three peptide chains that form a triple helix and contains
hydroxyproline acid, proline, and glycine, where the first type
constitutes 90% of the collagen present in the body. Essential for
body structure and function. It provides strength and elasticity to
tissues, and softness to the skin and bones. The second type is
usually found in elastic cartilage, while the third type is involved
in the structure of muscles, providing them with the support they
need. It is also involved in the structure of the body’s various
organs and arteries. Collagen plays an important role in the body,
as it helps give the body’s various tissues the strength and
flexibility that suits the structure and function of each of them. It
gives the bones their solidity, gives the skin its freshness and
suppleness, and gives the cartilage its elasticity, which helps the
joints connected to it move. But when there is any decrease in
collagen levels, it can lead to the appearance of fine lines and
wrinkles on the skin, affecting the overall health of the body.
Low collagen levels can be caused by digestive problems,
muscle weakness, tendon and ligament stiffness, joint
discomfort, cartilage deterioration, and osteoporosis. Factors
such as smoking and prolonged exposure to harmful UV rays can
damage skin collagen, reducing its elasticity and causing skin
deterioration. Aging slows down collagen production, leading to
lower levels. Other factors such as diets high in sugar and
processed carbohydrates, autoimmune disorders, and genetic
issues can cause a decrease in collagen levels. To increase
collagen levels, eat foods rich in vitamin C, drink ginseng tea,
eat bone broth, and various types of legumes. Powders and
supplements may benefit skin, bones, and overall health, but
their benefits have not yet been proven. Natural collagen sources
are recommended for collagen production.
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Abstract:

Since the beginning of the implementation of the
economic reform program in the agricultural sector, the state
tended to encourage the role of the private sector to participate in
land reclamation operations, as the land reclamation activity in
Egypt was limited to the private sector, with the exception of
some areas that the state reclaimed to distribute to young
graduates, while the state's role was limited to Contribute to
infrastructure works and exploratory studies to determine the
best sites for reclamation Settlement and providing the necessary
facilities for the process of reclamation and leaving management
and independence to the private sector. The research aimed to
shed light on the problems and obstacles faced by agricultural
producers in the New Valley Governorate and the means to
overcome them. Fertilizers, seeds and pesticides, represented the
problem of not being available in times of need, the problem of
poor quality of production requirements, the problem of poor
effectiveness of the marketing system for production
requirements, the problem of lack of organic fertilizer in the
governorate, the problem of loading some production
requirements on others, and problems related to water sources,
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lack of The water that reaches the land, the insufficiency of the
main irrigation water sources, the high value of irrigation costs,
the high ground water level and poor agricultural drainage,
problems related to human currency, the high cost of transferring
labor from outside the governorate, the lack of labor in seasons
of need, the lack of Skilled workers, labor related to automated
work, lack of machines in the governorate, lack of modern
mechanization, the problem of the high cost of renting machines
in the governorate, old types of used machines for available
machines, lack of certain types of machines, and the second
group included marketing problems, which included the
imposition of sums of money by Governorate while marketing
their products to the governorates, high transportation costs,
unpaved roads, high percentage of losses during marketing, the
problem of lack of appropriate stores, lack of appropriate
packaging, and the third group included financing problems,
which included the insufficiency of the credit loan to carry out
the required agricultural operations, high Interest rates,
insufficient availability of loans, inappropriate loan repayment
dates, difficulty in the procedures and guarantees required to
obtain loans, and the research has suggested some policies whose
application may lead to overcoming some problems and
obstacles, or at least reducing these negative effects, easing the
burdens on producers Agriculturists, assuming Amounts of
money from the governorate while marketing their products to
neighboring governorates, reducing the prices of the value of
irrigation costs, and giving a great deal of attention to methods of
providing irrigation water through expanding the construction of
wells, the need to work to achieve stability in the distribution of
production requirements, especially fertilizers and pesticides,
and to prevent various monopolies in the markets Distributing
production requirements, activating the role of agricultural
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cooperatives, facilitating the procedures for obtaining loans from
agricultural banks, with the need to follow greater flexibility for
producers in the method of repaying these loans and reducing the
value of their interest, paying attention to training workers and
transformational training that suits the needs of the labor market
to avoid the problem of the high cost of transferring labor from
outside the governorate , Cultivation of some wooden trees to
reduce the phenomenon of encroaching sand dunes in the New
Valley Governorate, work to provide the use of modern
technology such as laser leveling, and the spread of
environmental awareness and environmental education.
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Total 666650.000 199
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Study and evaluation of feeding on Sprouted barley on the
productive performance of dromedary camels
Abstract :

The aim of the current research is to determine the
practical level and nutritional properties of sprouted barley
as a replacement for the traditional feed for fattening camels
to investigate its efficacy of performance, nutritional value,
digestibility, and fermentation characteristics in vivo and in
vitro. The current research helps both workers and
researchers to determine the level and the most effective
way to utilize sprouted barley as an alternative strategy to
traditional feeding systems., sprouted barley with traditional
feed improves digestibility and fermentation characteristics.
A total of 15 dromedary camels’ males three years old
Maghrebian camel’s male in north coast were randomly
assigned to three treatments (groups) of sprouted barley (O,
50, 75 %) diets., weight gain, Bodyweight, feed intake and
feed efficiency were recorded every two weeks. Nutrient
analysis was performed on feed, fecal, and urine samples.
Dry m(DM) and non-fibrous carbohydrates were measured.
Digestibility of DM, organic matter (OM), and neutral
detergent fiber (NDF), as well as, pH value, ammonia-N,
and volatile fatty acids (VFASs), were determined in vitro
using continuous culture. Results showed that the treatments
with sprouted barely increased crude protein (CP) content
while neutral detergent fiber(NDF), acid detergent fiber
(ADF) and acid detergent lignin (ADL) contents were
decreased that final bodyweight was increased (p < 0.05),
feed intake and the feed-to-gain ratio were increased (p <
0.05) in sprouted barley treatments. revealed a significant
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improvement on crude protein (CP) , ether extract (EE) ,
NDF and hemicellulose digestibility. The highest TDN%
value was recorded by animals fed G3 (58.55%) followed
by G2, G1 and the lowest value was for G1. Highest
(P<0.01) DCP% was 9.24% which recorded by G3 followed
by G1, and G2, respectively. All animals were in positive
N-balance but animals fed on G1 retained the least amount
of nitrogen balance (mg/kg BW) among treatments. Nutrient
analysis indicators of sprouted barley treatments (50 to75
%) were higher (p< 0.05) for DM, crude protein, acid
detergent fiber, lignin and ash, and higher for total
digestible nutrients, NDF, fat, phosphorus, zinc, copper, and
net energy than the traditional diet. In the in vivo study, the
digestibility of nutrients in sprouted barley treatments was
improved (p < 0.05), while the diet (sprouted barley control
0%) had the lowest digestibility of DM, OM, and NDF
compared with the other treatments in the in vitro study. In
conclusion, the addition of sprouted barley improved
digestibility, and fermentation characteristics, having a
positive effect on growth.
Keywords:
Dromedary camels, nutrient digestibility, rumen
fermentation,sprouted barley
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1. INTRODUCTION

Camels are an important resource that support food
security in many countries, which are mostly raised on
extensive grazing systems., which depend mainly on
climatic variations, including temperature and precipitation,
also seasonal (Ata, .2016). The shortage of animal feeds in
Egypt necessitates that intense research efforts should be
directed towards exploring the possibility of using new-non
conventional sources or agricultural by-products as animal
feed and improving their nutritive values (Shoukry et
al.,2013) cereal crops generate large amount of organic
agricultural waste in many countries The use of hydroponic
in producing green fodder under Egyptian condition take
more attention in the last few years to cover the fodder gab
especially under the population increment, food security
demands and climate change impacts. The high Egyptian
population creates high pressure under the current condition
of water scarcity and expected impacts of climate change on
agriculture system. Many different types of small grains
such as wheat, oats, corn and legumes can be used in
hydroponic systems, barley is the most common. Barley is
an important raw material for feed industry and widely used
for animal feeding as grain in livestock (whole grain, the
form of cracked or pomade, particularly in the breeding
season) also green fodder (the fiber content increased from
3.75% in un-sprouted barley seed to 6% in 5-day sprouts.
(Peer and Leeson., 1985b) found significant losses in dry
matter digestibility, which declined progressively during 7
to 8-day growing period nevertheless the digestibility of 4-
day old sprouts barley was superior to original grain in vitro
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digestibility of sprouts grown at 6 or 8 days ranged 72-74
percent that were not significantly different Otherwise, that
will be led to depend more on soilless culture system in
agriculture production for increasing the water, fertilizers
and area use efficiencies to meet the high demand of food
production. Agriculture was the most critical sector under
the global climate change impacts. Natural water resources
are affected by global climate change so food production
and sustainability are endangered. It’s expected that the
global climate change cause negative impact on the grazing
lands in the arid and semi-arid regions, the rainfall is
reduced while environmental temperature is increased, so
the grassland yields decrease and range and meadow
deteriorated over the time. The concept of putting one
kilogram of grain into a hydroponic system and producing 6
to 10 kilograms of fresh green sprouts, independent of
weather and at any time of year, is of interest. Due to the
lack of rangeland fodder, Producers, herders and breeders
compelled to switch to alternative feed sources ,the result,
their production patterns have shifted to semi-intensive
systems using traditional feeds such as grain and rough
fodder However, the nutrient requirements of grazing
animals are not often met under such systems to allow them
to reach their productive efficiency (Hafla, et al., 2014)
including high prices globally and waste from water source
consumption (Fayed, 2011). Sprouted barley is a new way
of producing feed forages without using soil, with a high
germination rate and a fast-growing period. This method
could be especially important in regions where water
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challenges for livestock producers (Saidi, et al., 2015).
Sprouted grains are efficiently digested compared to grain
seeds because of the high activation of hydrolytic enzymes
as a result of germination (Lemmens, .et al.,, 2019).
Consequently, (Fazaeli et al.,2012) reported that hydrolytic
enzymes convert proteins, starch and fat into simple forms
of amino acids, sugars, and fatty acids. Furthermore, the
sprouted process increases the content of crude fiber
(Girma, et al.,2018), chelates of minerals (Shipard, 2005),
and decreases the content of phytic acid and protease
inhibitors, as well as many other anti-nutrients (Farghaly.et
al.,2019). In addition, the important benefit of producing
sprouted barley is the minimal water consumption compared
to the conventional production system. Germination has
been demonstrated to be an inexpensive (low-cost process)
and sustainable process that improves nutrient quality and
the content of functional compounds of grains, as well as
their palatability, digestibility, and bioavailability (Caceres,
et al.,2014) and (Céceres, et al.,2017). However, the
magnitude of changes caused by germination depends on
the grain variety and germination conditions (Rico, et
al.,2020).Several studies suggest that feeding sprouted
barley increases performance only in animals that do not
receive adequate protein, energy, or minerals (Sneath, et al
2003), or that the readily available nutrients in sprouted
barley may stimulate enhanced utilization of poor-quality
feed (Tudor, et al.,2003) .

The aim of this study is that sprouted barley could be
an alternative strategy to traditional feed for fattening
camels, with the identification of factors resulting from the
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substitution of animals. the main objective of the current
study is to investigate the effects of freshly sprouted barley
levels with traditional feed on growth performance,
nutritional value, and digestibility in fattening camels
Additionally, to evaluate sprouted barley levels with
traditional feed (DM basis) on digestibility, and
fermentation characteristics in vitro using a continuous
culture fermentation.

2. Materials and Methods

The trial was carried out at private farm in North
coast in closed farm Khamis farm village, in Matrouh
Province, Egypt.
2.1. Sprouted Barley Production

Barely (Hordeum wvulgare L.) cv. cultivars were
evaluated in this study: Giza 128. The cultivars seeds were
soaked in water separately; with the purpose of eliminate
the float materials (straw, wastes and etc.). Then barely
seeds were soaked in warm water (40 o C) containing 0.1%
Sodium hypochlorite (5%) for 30 minutes then washed by
tap water for 10 minutes. Planting trays also were cleaned
and disinfected by using 0.1% Sodium hypochlorite (5%)
later on washed by tap water to remove any chemical traces.
The intensive hydroponic system constructed by using a
steel stand, size 2210 m X 0.50 m X 1.9 m (L X W X H)
equipped containing 6 shelves (30 cm apart shelves) with
capacity of 42 polyethylene trays sized 60x30x3 cm (0.18
m2 ) 1.8 Kgl/tray each (equivalent to about 10 kg/m2 )
according to the results obtained by (Baker, et al., 2002).
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The hydroponic unit located under white net house
during the studied periods for protecting the system, seeds
and sprout. The irrigation of shelves from water tank. Black
polyethylene tank 1 m3 was used as water tank. The base of
trays was holed to allow drainage of excess water of
irrigation. The used water was tap water with free nutrient
solution or any additives. The leaching water collected and
determined to calculate water consumption.

2.2. Sprout Yield characteristics

At the end of experiment (8 days after seeding), the
produced barely sprouts (green fodder) was ready for
harvesting. Barely shoots and root mats (sprouts) in the
trays of cultivars were harvested and the following data
were recorded: total fresh and dry sprouts yield (Kg/m2 ).
Shoot height (cm), and conversion factor (ratio of produced
barely sprouts to the initial planted seed weight (Kg/Kg).
Table 1 : The average quality characteristics of barley’s

Sprout
Cultivar Nitrogen % | Protein % | Crudefat% | Ash % Fiber %
Barley Giza 128 1.71 ab 9.88a 3.87 2.85 11.1

* Similar letters indicate non-significant at 0.05 levels.
2.3. Feeding trial

Fifteen dromedaries’ camel’s male with an average
body weight of 275.34+£310.29 kg (2 to 3 years of age) were
randomly divided into three equal groups (5 animals each).
The experiment was lasted 120 days in which camels were
feeding one of the next dietary treatments as follow:
G1: Alfalfa (Medicago sativa) ad libitum (control).
G2: sprouted barley grains on 50%.
G3: sprouted barley grains on 75%.
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A feeding experiment followed by a metabolism trial was
conducted.
2.4. Diets Sampling and Analysis

During the study period, every 15 days of the study
(five replicates), feed samples were collected in the same
levels of sprouted barley given to the treated lambs, dried
(60 °C) to determine the initial moisture content and then
ground to a fine powder. According to the previously
described method (Hafla, et al.,2014) the forage powder
samples were analyzed in triplicate to estimate the content
of nutrients such as dry matter (DM) by drying overnight at
105 °C in a drying oven (Sanyo convection oven, Osaka,
Japan), crude protein (CP; Kjeldahl method, using an N
conversion factor of 6.6), crude fat, ash, total digestible
nutrients (TDN), and net energy (NE) according to the
methods of the Association of Official Analytical Chemists
(AOAC .,2012). According to (Van Soest, et al 1991) fiber
fractions such as neutral detergent fiber (NDF), acid
detergent fiber (ADF), and lignin were determined. Organic
matter (OM) was calculated as OM % = 100-ash (Haddad,
and Younis, 2004). Non-fibrous carbohydrates (NFC) were
calculated using the equation NFC (%) = 100% — (CP +
total fiber + crude fat + ash) according to (Bachmann, et
al.,2019). The content of macro and micro minerals such as
calcium, phosphorus, magnesium, potassium, sulfur,
sodium, zinc, and copper were digested in a mixture of
sulfuric acid and hydrogen peroxide (105 °C) in a closed
microwave using the method previously described (Kaur, et
al., 2019) , (Fazaeli, et al ., 2012). All minerals were
determined by an atomic absorption spectrometer
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(PerkinElmer, instruments, Analyst, Waltham, MA, USA)
using the Association of Official Analytical Chemists
(AOAC.,2012).

2.5. Housing camels and Experimental Design

A total of 15 dromedaries camel male were used for
the present study for 75 days. They were purchased at the
age of 3 months from local trust worthy farms, and then
brought to the Experimental. camels were weighed
individually and then randomly divided into 3 individual
pens in five feeding treatments, each pen representing one
experimental unit (nine replicates per treatment with one
camel per replicate), based on a completely randomized
design under the natural winter environmental conditions of
the region. Feed treatments were distributed as follows: T1:
100% added traditional feed (control; 70% barley grain +
30% alfalfa hay), T2: 50% added barley sprouts with 75%
traditional feed, T3:75% added barley sprouts with 25%
traditional feed. all camels were acclimatized to the used
diet for 14 days, vaccinated against enterotoxaemia and
septicemia, and PPR subcutaneously inoculated with an
agent against recto- parasite. During the study period, all
animals were provided ad libitum access to feed and water,
as well as up to 5% additional feed daily to reach refusal.
2.6. Chemical analysis:

The dry matter (DM) and crude protein (CP) were
determined according to (A.O.A.C., 1997). The neutral
detergent fiber (NDF), acid detergent fiber (ADF) and acid
detergent lignin (ADL) were determined according to
(Goering,. and Van Soest ,1970). Rumen total volatile fatty
acids (TVFA's) were (Warner, 1964) and ammonia nitrogen
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values were also evaluated. Sodium (Na) and potassium (K)
were determined by using the standard flame photometer
(Jackson., 1958). Blood serum samples were assayed for
total protein (Armstrong and Carr, 1964) and albumin
(Doumas et al., 1971), while globulin was calculated by the
difference between. Serum creatinine (Henry, 1965) and
urea (Patton and Crouch, 1977) were also determined. All
blood serum analysis were estimated using Jenway
spectrophotometer (UK).

2.7. Statistical analysis:

The general linear models (SAS, 1998) was analyzed
of collected data. The used design was one way analysis of
variance and differences between mean values were
compared by (Duncan, 1955)

3.RESULTS AND DISCUSION
3.1. The vegetative characteristics of barley cultivar:

The average daily increasing ratio of fresh barely
sprouts weight during the growing period. The average daily
increasing ratio of fresh sprouts weight in general increased
about 1.55 times their original pre-steeped weight after first
day, 1.18 times after second day, 1.19 times after third day,
1.18 times after fourth day, 1.28 times after the fifth day
then the incremental ratio start to go down to record 1.22
times after the sixth day and 1.09 times after seventh day.
According to (Peer and Leeson, 1985b) fresh weight
increased from 1.72 times of the original seed weight, after
the first day of sprouting, the white tip of the radical is
visible. By the third day, the radical has branched and the
blade inside the heath has turned green. After the fourth day
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of seedling, a green blade has protruded above the sheath
and the roots of the kernels have formed a definite mat with
other kernels. From the first to the eighth day, the main
visible change is the increase in root length and thickness.
Table 2: The production of barley cultivars in
hydroponic system (Kg/m2) during the growing period.

The weight of barley sprouts (Kg/m2)

Days after sowing
. Day | Day | Day | Day | Day | Day | Day P-
Cultivar | Day1 | =, 3 4 5 6 7 8 | °EM | value
61'228"" 10 |17.2a| 20.7a | 25.8a | 35.3b | 47.3b | 63.4b | 61.4b | 0.643 | 0.091

* Similar letters in each column indicate non-significant at
0.05 levels.
3.2. Chemical composition of the tested rations:

The chemical compositions of different tested feeds
are shown in Table 2. Sprouted barley grains on 75% (T3)
showed higher contents of CP, EE, sodium and potassium
compared to T1, T2. On the other hand, the lowest values of
CP, EE, GE, sodium and potassium were recorded by T2,
while alfalfa (T1) had the highest values of CP, NFE, GE,
sodium and potassium compared with the four treatments
this data matching with (Mahmoud, and EI-
Anany,2014).The improvement in sprouted mixtures may
be attributed to increase the activity of sprouted barley seed
hydrolytic enzymes which catabolized starch to soluble
sugars for use in respiration and cell-wall synthesis during
the germination and early stage of plant growing and lead to
improvements in chemical composition of sprouted barley .
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Table (3): Chemical composition of the experimental

diets.
Item Experimental diet

T1 T2 T3 SEM | P-Value
Organic matter (OM) 83.79 84.64 | 85.92 | 0.061 0.356
Crude protein (CP) 13.90 9.97 10.76 | 0.003 0.124
Crude fat (CF) 2.51 3.20 3.95 | 0.008 0.216
Nitrogen free extract (NFE) 42.88 40.86 | 43.31 | 0.076 0.005
Neutral detergent fiber (NDF) | 45.00 68.42 | 70.09 | 0.104 0.021
Acid detergent fiber (ADF) 32.00 41.40 | 44.74 | 0.521 0.076
Acid detergent lignin (ADL) 10.33 16.43 | 17.43 | 0.089 0.082
Cellulose 21.67 2497 | 25.31 | 0.043 0.043
Hemicellulose 13.00 27.02 | 26.35 | 0.112 0.231
GE Mcal/kg DM1 381.68 | 374.70 | 375.55 | 1.054 0.00
Sodium 0.430 0.186 | 0.196 | 0.002 0.00
Potassium 0.606 0.156 | 0.166 | 0.004 | 0.01

T1: Alfalfa (Medicago sativa) (control), T2: sprouted barley
fodders on 50%, T3: sprouted barley fodders on 75% . GE
(Mcal’lkg DM) =CPx5.65+CFx4.15+EE%9.40+NFEx*4.15
Blaxter (1968)
3.3. Effect of dietary treatments on growth performance
Apparent total tract digestibility in dromedary male
camels during the study period. The effects of dietary treatments
on growth performance and apparent total tract digestibility of
the dromedary male camels are shown in Table 3. The results of
the study show that the partial replacement of sprouted barley
(T2 to T3) had positive effect on LWG, while dromedary male
camels fed 0% sprouted barley (T1) had a lower LWG compared
to the traditional diet (p < 0.05). DMI and OMI were higher at
T2 and T3 compared to T1 and (p < 0.05). Apparent total tract
digestibility of DM and OM was increased in dietary treatments
from T2 to T3 compared , while there was significant difference
between T1 and (p < 0.05). Moreover, a linear response of IBW,
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FBW, BWG.ADG, and apparent total tract was observed with
the replacement of sprouted barley (p < 0.05). In the feeding
trial, animals were group fed so it was possible to test differences
in feed efficiency; however, it is interesting to note that all three
groups receiving sprouted barley (Table 3) showed slightly better
feed conversion ratios, (Gebremedhin, 2015)

Results of the 140-day trial show significant differences in
liveweight gain between camels receiving sprouted 75%. Feed
consumption and efficiency of gain were comparable for the
different treatments.

Table (4): Growth performance for dromedary male
camels fed on dietary treatments with different levels of
sprouted barley

ITEM T1 T2 T3 SEM P-Value
IBW (kg) 230.54 234.21 233.56 0.91 0.923
FBW (kg) 389.4° 391.2° 402.1° 1.88 0.857
BWG (kg) 13.18° 10.60 2 10.50 1.46 0.877
ADG (g/d) 600.8 ° 721.6° 760.5° 19.5 0.436
ADI (g/d) 1117 ¢ 1338 ° 1587 ° 63.1 0.590

FI: WG (g:0) 7.2° 10.2° 11.8" 2.15 0.051

RG % 415° 31.6° 32.3° 3.29 0.052

a0 Means values within rows for each item with clarification of

the significant difference in the form of superscripts (p <
0.05). ' Treatments, T1: 100 % traditional diet (Barley 70:
Alfalfa hay 30); T2: 50% traditional diet with 50% sprouted
barley; T3: 25% traditional diet with 75% sprouted
barley; > IBW = Initial body weight; FBW = Final body weight;
BWG = Weight gain; ADG = Average daily gain; ADI =
Average daily intake (g/d); FI: WG = Feed-to-gain ratio; RG =
Relative growth. > SEM = Standard error of means for treatments
effect.
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3.4. Feed digestibility
The data from the digestion trial (Table 5) represent

individual and average coefficients of digestion for a 10-day
collection period. average digestion coefficients for all nutrients
were slightly higher for the sprouted barely diet (Table 5) shown
that treated groups specially 75% sprouts supplementation group
recorded higher significantly (<0.05) values in Dry matter
digestibility, Organic matter digestibility, Crude protein
digestibility and Ether extract, digestibility respectively than
10% sprouts supplementation group and control group
respectively ,except in Crude fiber digestibility in which treated
groups particularly control group , recorded significantly (<0.05)
the lowest values compared to treated T1 group which were was
recorded the lowest value.

Table (5): Digestibility (%) apparent for dromedary

male camels fed on dietary treatments with different

levels of sprouted barley

Item Treatments

T1 T2 T3 SEM P-Value
DMD, % 81.80° | 81.59° | 87.33° 1.69 0.234
OMD, % 82.73° | 8247" | 88.34° 1.63 0.653
CPD, % 72.41° | 69.61° | 79.19° 3.46 0.044
NDF, % 65.31° | 67.51° | 74.49°" 3.84 0.012
ADF, % 67.96™ | 66.38° | 73.03" 2.46 0.002
Lignin, % 72.40 74.42 80.17 3.33 0.127
NFC, % 99.54 98.79 99.26 0.63 0.001
Fat, % 65.21¢ | 61.04¢ | 73.92° 5.95 0.061
Ash, % 64.93 64.56 66.71 3.80 0.725
Calcium, % 40.58 42.03 43.86 7.57 0.581
Phosphorus, % | 47.85 57.03 55.34 5.35 0.754
Magnesium, % | 39.91° | 41.84° | 5850° 4.65 0.967
Sulfur, % 65.83° | 65.90° | 76.15% 3.27 0.874
Sodium, % 72.97 75.32 82.08 5.22 0.341
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a—Cc Means values within rows for each item with
clarification of the significant difference in the form of
superscripts (p < 0.05). 1 Treatments, T1: 100 % traditional
diet (Barley 70: Alfalfa hay 30); T2: 50% traditional diet
with 50% sprouted barley; T3:25% traditional diet with 75%
sprouted barley. 2 DM = Dry matter; OM = Organic matter;
CP = Crude protein; NDF = Neutral detergent fiber; ADF =
Acid detergent fiber; NFC = Non-fibrous carbohydrates. 3
SEM = Standard error of means for treatments effect.
significant(<0.05) higher values in most contents of feed
digestibility , in the crud fiber digestibility in which treated
groups particularly 75% and 50% supplementation
respectively recorded the lowest value , however this results
were mostly agree with ( Laredo et.al.,(27) who reported in
study that addition of sprouted barley increased Dry Matter,
Organic Matter, Crud Protein , Ether Extracts , and Crud
Fibers, digestibility, this might be due to high content of
leafy and roots portions contents of sprouts which is easy to
digest and hydrolysis by the enzymes of rumen microflora,
as well as enzymatic digestion(proteases) present in the lytic
vacuoles of plant cells . (Kingston et.al.,2005 and
Feller,1986) also were confirmed that these enzymes are
commence initial degradation of protein in the rumen in few
hours of forage ingestion. Similarly (Shipard, 2005)
observed there is an increase in nutrient digestibility by the
addition of sprouted grains in the diet of ruminants. (Peer,
and Leeson, 1985b), as well as , (Morgan, et al., 1992),
were reported that OM and DM digestibility were in
maximum by the addition of old sprouted barely., this study
also in fully occurrences with (Moghaddam, et al.,2009)
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who determine the effect of sprouts on nutrient digestibility
at the level of 0, 33, 66 and 100%, , nutrient digestibility
was increased by increasing the level of sprouted barley and
was confirmed that the 100% replacement resulted in better
nutrient digestibility as compared to other levels. In
Contrary to these progress (Dung, ,2010), (Sneath, and
Mclntosh, 2003) were revealed that there were non-
significant effect of sprouted grains on nutrient digestibility,
on the other hand other researchers observed that there is a
relationship between particle size of sprouts feed
composition which were facilitate forming microbial
colonies in the rumen and accelerate feed digestibility and
passage rate (Ehle, , 1984), (Laredo, and Mison ,1975a).
In addition , surface area for microbial attachment and
subsequent degradation have another aspect of digestibility
that make ruminants favors the leaf portion above the stem
of sprouts, especially in camels which, consumed more
tropical grass leaves than stem (Popp , et.al.,1981). Current
study ,in good a agreement with (Nutrgrass ,2007) ,who
declare that the roots comprised of interwoven mass with
the seeds husk which housed the endosperm at seeds
formation, the husk of seeds has high in fiber that made up
of cell wall polysaccharides such as cellulose and hemi-
cellulose that are usually more resistant to digestion than
leave, This explains the decline in the value of crud fiber
digestibility in both of 10%and 30% treated groups
compared to control group.
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3.5. Ruminal fermentation parameters
Rumen pH, total volatile fatty acids (TVFA, ),

ammonia-nitrogen and total CO,gas production are
presented in Table 6. It was clear that camels fed T3
recorded the highest significant pH value compared to the
other experimental groups. The highest value of pH was
obtained before feeding compared to time of post feeding.
One of the most important factors influencing rumen pH is
the amount of saliva buffer secretion, which is positively
correlated with rumination activity (Lu et al. 2005).
Moreover, (Van Soest.,1994) reported that cellulolytic
organisms grow optimally at pH 6.7 and pH below 6.2
inhibited the rate of digestion, decreased acetic acid and
depressed cellulolytic activity. Rumen total volatile fatty
acids (TVFA, s) revealed that supplemented sprouted media
with 3% urea increased (P<0.01) TVFA, s concentrations in
the rumen, which increased after feeding and reaches its
peak after 3 hours post feeding (11.74meq/100ml). Animals
fed on T5 recorded the highest value of total volatile fatty
acids concentrations; it might be a reflection to rich energy
and organic matter of fodder fed to small ruminants that
provided higher concentrations of rumen metabolites which
naturally improved rumen function and digestibility (Bonsi
et al., 1995). The increase in TVFA, s concentration in
animals fed sprouted barley may be due to that sprouts
provide a good supply of vitamins, enzymes which serve as

ISSN: 2537-0804 elSSN: 2537- 0855



LAY E galga (YV)E. (V)0 By o aplald B ) bnd)

bioactive catalysts to assist in metabolism of feed and the
release of energy (Shipard, 2005). In addition, (Opera et
al.,1975) reported that N supplementation from urea could
increase the activity of rumen microbes in degrading
carbohydrates (cellulose and starch) for TVFA, s production
when the energy level was sufficient. These results were in
accordance with those obtained by (Abd EL-Nabi.,2007)
and (Helal.,2012) who reported that dietary sprouted barley
mixture increase TVFA, s in sheep rumen. Camels fed T3
recorded the highest (P<0.01) ammonia-nitrogen compared
with other experimental groups. The highest values of
ammonia-nitrogen were 40.79 mg/100ml post feeding with
3 hours. This is may be due to its high content of CP and
highest CP intake for animals fed this group (Norton,
2003). Other researchers reported an increase in rumen
ammonia N with increase in CP supplementation (Bohnert
et al., 2002 and Salisbury et al.,, 2004). Moreover,
(Highstreet et al.,2010) reported that higher ruminal NH3-
N concentration occurred when steers were fed urea treated
rice straw because of the relatively high levels of soluble CP
which would likely have caused higher rumen ammonia
levels particularly immediately after feeding.
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Table (6). The pH value, Ammonia-N and CO, gas
production during the in vitro digestion and
fermentation for dietary treatments with different levels
of sprouted barley for dromedary male camels

ITEM Treatments
PH T1 T2 T3 SEM | Sig. | P-Value
0 6.78a 6.55b 6.64ab 0.064 * 0.022
3 6.01d 6.09c 6.13c 0.018 ** 0.031
6 6.40 6.22 6.27 0.056 ns 0.120
TVFEA, s
0 5.53 478 5.10 0.520 ns 0241
3 10.12bc 8.89c 9.18hc 0.485 ** 0.042
6 8.62b 6.98¢ 7.84bc 0.329 *% 0.053
NH3-N
0 22.40c 22.90bc | 25.64ab | 0.921 el 0.011
3 39.77b 36.03d 38.09c 0.281 ** 0.031
6 34.10b 31.78c 32.70c 0.321 ** 0.048
TGP, mL 179.3° | 176.1° | 1854° | 3.13 ** 0.022

P Means values within rows for each item with clarification
of the significant difference in the form of superscripts (p <
0.05). * Treatments, T1: 100 % traditional diet (Barley 70:
Alfalfa hay 30); T2: 50% traditional diet with 50% sprouted
barley; T3: 25% traditional diet with 75% sprouted
barley;. *NH3 = Ammonia-N; TGP = total CO, gas
production. Total VFA = total volatile fatty acids * SEM =
Standard error of means for treatments effect.

4. Conclusions

In summary, From the results of the present study,
replacing traditional feed with sprouted barley improved
digestibility, rumen fermentation and increased the
concentration of some VFAs and rumen bacteria, resulted in
an increase in DMI and OMI, which positively affected live
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weight gain. However, it should be noted that sprouted
barley should be used as the feed for camels due to its very

high content DM. Further studies are advisable to achieve
optimal performance.
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The effect of modern care methods on the mortality rate of
Dromedary camels calves
Abstract :

Examination opportunities of traditional camel calf
management practices were subject of this study, which aims to
reduce the mortality rate in the camel calf herd under the
intensive care system. Fifteen camel calves were used in this
investigation in a private farm in North Coast. They were
divided into three groups, five calves each, in the group (G1)
they were left with their mothers and their colostrum were taken
in without care.in the second group (G2) they took part of the
immunizations and were also loaded onto their mothers to nurse
colostrum regularly, while in the third groups(G3), they have had
all the immunizations and have been nursed and fed colostrum
which was also loaded onto their mothers. The results indicated
that group three G3 had a significantly (P<0.05) lower mortality
rate and higher growth rate. Data illustrated that mortality rate
can be reduced by administrating colostrum. Data showed that
100% of younger calves (<6 months) were more susceptible to
diarrhea and older ones (6-12 months) suffering mange. Major
animal health problems in the early stages of life are associated
with lactation times and providing green fodder feeding. Both of
good husbandry and health care practices considered one of
important reason for successful camel calves rearing at first stage
of life and played a vital role in animal physiological needs and
the controlled local distribution of disease agents. So, deeper and
more comprehensive epidemiological study was demand.
Keywords: Camel calves, diarrhea, calf mortality, North coast,
Egypt
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INTRODUCTION
Dromedary camel considered one of the most important
sources of livestock production, as it contributes by milk and
meat production, increase income, and other services that are
adapted to all pastoral and arid areas. Improving camel
productivity can help control feed shortages by providing

unconventional feed,
challenges of food insecurity, liver diseases, inadequate
health and extension in poor husbandry systems (Al-
Sultan.,2008). It is noted that mortality rates negatively affect
the growth of the camel herd and its production potential.
Camels characterized by low reproduction efficiency due to
delayed maturation, long gestation period and long inter-calving
intervals (Coventry, (2002)).A high mortality rate in (53.1%)
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was recorded in camel calves less than a year old. On the other
side, other factors affected the loss rate included widespread
diseases, malnutrition due to household competition for milk and
predators (Browne & Deem . 2012)., as well as some pathogens
such as, contagious skin necrosis, pneumonia, tick and mite
infestations and internal parasites. The misconceptions of some
camel breeders, for example holding colostrum to newborns after
birth that led to increasing rates of neonate loss (Sarwar, and
Majeed, 1997). It is necessary to find easy and accessible
solutions to reduce the mortality rate of newborn camels and
work to achieve profitability.

Definition and importance of colostrum:

Colostrum describe as the initial milk secreted by
mammary glandes taken up to five day's post-partum,
represented approximately 0.5% of a dam’s annual milk output.
Characterized by thicken, creamy-yellow appearance, essentially
milk reinforced with blood proteins and vitamins, helps the
newborn develop in its first week of life. Important source of
nutrition, necessary as metabolic fuels, essential for
thermoregulation, needed for protein synthesis and glucogenesis
to ensure homeostasis, required for general maintenance
functions and vital as cofactors for enzymes and passive
immunity to calves, it also has potent immunomodulatory
properties that can preclude calves from developing an active
Immune response to certain antigens (Guan , 2015). Therefore,
this study aims to determine the causes and rates of newborn
mortality, how to avoid it, and take the necessary measures for
improvement
MATERIALS AND METHODS

Many factors, either infectious (diseases caused by
bacteria, viruses or protozoa) or noninfectious (dystocia,
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improper feeding of colostrum, low birth weight and poor
management practices) can affect calf mortality.
Animals:

Fifteen camel calves were used in the current
investigation in a private farm in North Coast. they divided into
three groups, five calves each. In the first group (G1), calves
were left with their mothers and their colostrum were taken in
without care. In the second group (G2) calves they took part of
the immunizations and were also loaded onto their mothers to
nurse colostrum regularity, while third groups(G3), calves have
had all the immunizations and have been nursed and fed
colostrum regularly
Collection of data:

A private farm records was used, each dams was
numbered and named individually from birth to the end of the
experiment. Also, their newborns were recorded individually
from birth. Date of birth, sex, weaning age and weight, survival
rate, culling or death reasons, date and time. and present
destination all were recorded according to (Godden,.et al., 2003
and Kamber et al., 2001).

Reproductive records:

From adult breeding females records, reproductive data
(age at first calving, calving interval, mortality by sex and age,
culling rates by age) were collected and calculated for three
camel groups. Also, data related to calf mortality rates,
especially the first year of life, at which newborn calves are
weaned, were collected through records to identify the most
important causes of mortality in this period and statistical
analysis of data especially average weights, ages and weighted
standard errors have taken into account) (Noor,1999).
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Statically analysis

Data were analyzed using the general liner model
procedure of SAS (2000). One way ANOVA procedure was used
to analyze, Number of feeds per day, diarrhea. data following the
next model; yij = p + Tij + Ejj ,were: p is the overall mean of yij;
Tij is the treatments effect; Eij is the experimental error. The
differences among means were separated according to Duncan’s
New Multiple R ange Test
RESULTS AND DISCUSSION
Parturition pen:

Before three days of the expected day of parturition, dams
were individually kept in cleanliness, warmth closed pen for
careful observation, nearest herd management for observation
the parturition process and provide assistance especially at night.
After parturition the newborn calves were left with their
respective dams to suckling ad lip. ensuring they gets colostrum.
Udder care:

Immediately after birth, the udder must be taken care by
washing and disinfecting with a solution containing potassium
permanganate, removing any impurities related to it, and drying.
Calf care:

After parturition, full attention should be paid to the calf
because this period is considered a critical for the newborn calf
which principally depends on maternal colostrum after birth as a
source of protection against infections and disease early in its life
and most of morbidity and mortality occurs. So that, the newborn
continues with his mother for seven to ten days,after that ,
transferred to care and rearing young calves pens (Peter, 2010).
Dams care:

Postpartum dams must be carefully considered and close
attention must be paid to monitoring any nutritional, metabolic,
reproductive or health status disorders such as (milk fever, grass
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tetany, acidosis, ketosis) and providing immediate treatment and
intervention.
Composition of colostrum:

Colostrum is highly fortified source of nutrient having 7
times the protein and twice the total solids of normal milk, thus it
gives an early boost in portion and solid intake. It contains
higher amount of minerals and vitamin A which are essential to
combat disease, and higher amount five time compared with
cow’s colostrum of vitamin C. Ingestion of these through
colostrum substantially increase the calf’s survivability.
colostrum gives a laxative effect which is helpful in expulsion of
Iconium (first fasces). (mohammed et al., 2003). The camels
should be vaccinated against contagious and infectious diseases
which help to increase the quantity and quality of gama globulins
in colostrums.

Colostrum feeding:

Due to poor hygiene the colostrum of various livestock
species has a great potential for bacterial contamination in farms
(Stewart et al., 2005). colostrum has been a challenge because
of its high protein content, which upon heating increases
viscosity and coagulation. The time-temperature conditions of 60
min at 60°C has been described for successful pasteurization of
colostrum (Godden et al, 2003) that would decrease colostrum
bacteria counts with reduced damage to g, vitamins A and E,
and B-carotene (Johnson et al., 2007; Donahue et al., 2012).
Diarrhea was reported to decrease in calves fed heat-treated
colostrum (Godden et al., 2012). Similarly, the calves had
greater colonization of Bifido bacteria and less Escherichia coli
than those fed unheated colostrum (Sallam et al.,, 2012),
suggesting possible improved gut health.
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Fig (1): Figure showed maternal behavior of dromedary she

camel.

Table (1): The amount of milk to feed to camel calves
calf Age of Number of feeds Maximum amountper
weight  camel calf  per day feed (liter)

40 1 week Up to 6 initially Ya litre
colostrum

50 4 week 6 (4-hourly) 2 litres

70 2 month 4 (6-hourly) 3% litres

90 3 month 3 (8-hourly) 4% litres

110 4 month 2 (12-hourly) 3% litres

130 5 month 1 (24-hourly) 3% litres

Means in the same row with different superscript are
significantly different (P<0.05).
Table (2): Composition of camel milk and colostrum + SEM

Ingredients Camel milk Camel colostrum
DM (g L™ 106 + 5.08 199.55+5.9
Proteins (g L™) 31.5+0.79 143.42+5.91

Fat (g L™) 22+ 6.36 1.71+0.22

Ash (g L™ 7.5+0.102 9.75+0.59

Ph 6.45 +0.025 6.28+0.04

Ca 1.47 +0.38 2.03+0.31

K 0.98 +£0.24 1.26 +0.34

Mg 0.07 £0.01 0.08 +0.07

Na 0.65+0.11 0.75 + 0.08
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Means in the same row with different superscript are
significantly different (P<0.05).

The highest content of dry matter was observed in camel
colostrum due mainly to the high content of proteins. The Ca and
K contents which could be necessary to bone growth of the
newborn, were higher in camel colostrum than milk. The content
of fat in camel colostrum was very low compared to that of
bovine colostrum. A similar trend was noted for dromedary and
Alxa Bactrian camel as is reported by (Field, 1979.) and
(Wernery, 2006.), Therefore, changes in camel milk
composition occured along of lactation stage, (Al-
Mutairi,2000), because towards the end of the lactation, the fat,
protein, solids and mineral contents increase, while the lactose
content decreases (Browne and Deem, 2012).

Table (3): Comparison between experimental groups in
terms of number of suckling feeding times and Average daily

gain.
items Gl G2 G3
Number  of  suckling 10+0.03 8+ 0.05 6+ 0.02
feeding times
Diarrhea There is diarrhea There is There is
diarrhea diarrhea
Average daily gain 0.523+ 0.05 0.694+ 0.960+ 0.07
0.02

Means in the same row with different superscript are
significantly different (P<0.05).

There is a significant difference (p < 0.05) between the
different groups, as the results showed that the (G3) third group,
which was immunized and ate its food at equal intervals 6 tims,
had a significant increase in growth parameters and a decrease in
diarrhea.
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Blood parameters.

There was significant difference (P<0.05) in blood AST
concentration among camels G1, G2 and G3 being, 69.05, 73.21
and 58.73 IU/L, respectively. In this respect, Mohamed and
Hussein (1999) showed that AST concentration ranged between
34 — 148 1U/1. On the other side, the values of ALT ranged from
7.97 to 6.87 IU/L without significant differences among groups.

Table (4): Blood parameters of the experimental groups

items Gl G2 G3 +SE
Total proteins, g/dl  8.12 9.35 9.01 0.14
Albumin, g/dI 458 4.41 4.74 0.16
Globulin, g/dl 3.42 3.84 3.27 0.30
Triglyceride, mg/dl  78.72° 101.76%®  102.32° 8.11
Total lipid, mg/dl 879.00°  891.1*  862.11° 14.98
Glucose, mg/dl 38.11° 57.97*  55.31% 4.79
Urea, mg/dl 33.32 40.12 26.34 6.89
Creatinine, mg/dl ~ 0.97 1.08 1.09 0.05
AST, IU/L 69.05% 73.21° 58.73° 54.92
ALT, IU/L 7.97 7.74 6.87 0.57

Means in the same row with different superscript are
significantly different (P<0.05).
(Ahmed Idris, et al., 2015) stated that the ALT content in blood
of different camel breeds were 3.01- 6.91 1U/I. Also, (Sarwar
and Majeed,1997) reported that serum ALT activity was
positively correlated with serum globulin and total protein levels.
Blood plasma transaminase enzymes activity (ALT and AST) are
the most important indicators of liver cells activity where
increasing the concentration of these enzymes indicate that the
tissue activity is destroyed (Bissa, 1998)
Program of the immunizations:

Immunization program for the most important endemic
infectious diseases. Endemic infectious diseases represent a real
threat to livestock negative effects on the national economy,

ISSN: 2537-0804 elSSN: 2537- 0855



The effect of modern care ..., FatmaAbdel Aziz - Hany Keshta

because it causes a high rate of mortality among livestock, and a
high cost in implementing health, preventive and curative
measures to control foci of infection. In addition, some of these
diseases are considered diseases common, it threatens human life
from time to time. Prevention and control methods depend on
developing emergency plans and the necessary strategies that
depend in the first place on immunization programs
implementation and adherence to procedures preventive
Security, the speed of intervention and the extent to which these
programs are implemented within the framework of a well-
defined emergency plan. This, in turn, is reflected in the degree
of success we obtain in resistance and struggle. Any defect in the
implementation of these plans negatively affects them.
Vaccination program for the most important endemic infectious
diseases affecting livestock. There are many endemic infectious
diseases that threaten livestock, which livestock are vaccinated
against to protect them from infection, It can be divided by the
pathogen is of several types: A- Bacterial diseases:1- Infectious
abortion  disease  (Brucellosis) 2-  Enterotoxemia. 3-
Pasteurellosis. B- viral diseases: 1- Rift valley fever. 2- Foot and
mouth disease, 3- Peste des petites ruminants. 4- camel pox.
Implement the immunization program:

These programs must be implemented and completed
before the expected start of seasons. In which the emergence of
these diseases at least a month depending on the seasonal spread
these diseases, and the extent of its endemism, spread, and
gifting to livestock in the regions different in light of the
available capabilities, disease and immunization times foot and
mouth disease, one month before the onset of winter. Infectious
abortion. Favorite at any time of the year, blood poisoning one
month before the start of the summer season. intestinal poisoning
one month before the onset of winter. PPR one month before the
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onset of winter. camel pox one month before the onset of winter.
Due to the spread of these diseases in an epidemic manner in the
region, Therefore, it is preferable to be vaccinated against these
diseases every six months vaccination of mothers two months
before delivery to give newborns immunity for a period of time
up to about two months except for immunization against
brucellosis (brucellosis), at the age of 3-8 months with the
concentrated vaccine and more with the vaccine diluted with
note that some vaccines are given once a year, prefer every six
months because encountered infected cases during work in the
field.

pox vaccine (live):

Either we immunize the calves when the second month is
complete Then it repeats yearly Infested area immunized before
the second month Then it is repeated after 6 months and then
repeated annually. The vaccine must be used within two hours of
dissolving it, and the remainder should be discarded.
Hematopoietic septicemia vaccine (dead):

It has several types used to prevent Pasteurella like
lysopase — Coblavax. It is a liquid and shaken before use, used as
injection (2 cm) under the skin for calves weighted more than 30
kg and (1cm) for calves weighted less than 30 kg.

For adult animals, two doses are given 4 weeks apart, then an
annual dose is given every year.

For small animals.

- Calves from immunized dams’ immunization two doses 4
weeks apart the first one at the third week of life, then an annual
stimulant dose at the end of the first year of life.

Calves from unvaccinated dams, should be immunized at the end
of the first week with two doses, 4 weeks apart, then an annual
stimulant dose at the end of the first year of life.
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Comments:

The number of vaccinated animals in endemic areas is
small to see the reaction within 3-4 days taking into account
stressed animals should not be vaccinated.

- In some animals, injections may lead to the appearance of a
knot that ranges in size, it is a normal reaction and it disappears
after two months.

Intestinal poisoning vaccine:

It is against clostridia, and the bottle must be shaken
before use it is injected under the skin on the side of the neck,
and the dose is 2 cm per head. Females who have not previously
been vaccinated, fortify with two doses 4-6 weeks apart, then
dose it a week or two before delivery. Females who have been
previously immunized vaccinate annually with 2 cm before birth,
one or two weeks. Calves born from two mothers are vaccinated:
It is divided as follows:

A- Prepared for slaughter, vaccinate once 2 cm at the 6-8th week
B- equipment for education, immunized in the sixth week, 4
weeks later, a dose, then repeated annually

C- calves produced from unvaccinated mothers, fortify when
buying in two doses, 4-6 weeks apart, then repeat annually

Adult males, annually vaccinated 2 cm below the skin
Pseudotuberculosis vaccine:

It is used subcutaneously at a dose of 2 cm per head
immunization programmed,female camels produced from
immunized mothers, vaccinated annually as for the result of
unprotected mothers’ vaccination in two doses between 4-5
weeks and then repeated annually. Males used for reproduction.
Repeat annually before pollination calves produced from
immunized mothers, injected in two doses 4-6 weeks apart, then
repeated annually.

Foot and mouth disease vaccine:
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Quadruple killed vaccine against the following strains, A-
O-V-ASIA 1 is administered in a dose of 1 cm per head
subcutaneously, animals are vaccinated with an initial dose at the
age of 6 months, then it is repeated every 4-6 months
periodically, according to the epidemiological situation.
Immunization program for the most important endemic
infectious diseases.

Important guidance related to immunization processes:

1- record the date and type of vaccination in the periodic
immunization schedule.

2- vaccination is not a substitute for caring for livestock and
feeding them well to raise their natural immunity.

3- Examination of livestock for internal and external parasites
and giving them treatments occasion because the presence of
these parasites reduces the immune response to immunizations.
4- Vaccinations must be carried out in the absence of stressors
on the animal and his immune system such as malnutrition, high
or very low temperatures or in there are winds and storms.

5- Adhere to the precautions and requirements for storing the
vaccine, transporting it to the field, and dealing with the vaccine
during the immunization process.

6- Commitment to the dates specified for the primary and
reactivated immunization operations.

7- Obligation to record the type of vaccine and the date of
vaccination in the vaccination schedule.

Available Calf losses:

Average preweaning mortality (birth to 12 months of age)
was found to be 27.3 calves, respectively, over the 20 years. Calf
mortality for single years shows a wide variation especially in
the dromedary extensive systems. It ranged from 5 to 87%
maghrebian calves. The often-quoted calf mortality rates of 30 to
50% for north coast can well represent values of single years, but
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seem to be exaggerated if used as long-term averages. Only in
the extensive system, mortality of male calves was significantly
higher than that of female calves and of male calves in the other
two systems (table I1I). In a milk-oriented system, higher male
calf mortality rates would not be surprising especially when
males cannot be sold or fattened and slaughtered (9).

Further analysis of the production systems (15) showed
that the maghrabian camel production system is predominantly
geared towards milk production and male calves are of
secondary importance. In the intensive systems, however, males
are of higher value because of their transport function and as
savings (15).

Table (5): Different percentage of calves’ losses in

experimental groups

Gl (without G2 (with some i(?nsmurfgg[tri]on all

Item immunization immunization and totally
and feed some of and often with loaded with
colostrum) mothers) mothers)

Calves 4, 0.08 2" +0.08 0+0.08

losses %o

values with different letters differ at (p < 0.05)

Calves losses %

G1 G2 G3

Fig (2): Figure explain calves losses of different experiments
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CONCLUSION

It is important to give colostrum milk to newborns, and the
third group showed a significant difference in decrease mortality
rate, as the young calves were left with their mothers without
isolation for 15 days. On the third day of birth, the calves in the
third group were given 1 cm of  Mariucil or Draxin
subcutaneously with 3 cm of vitamin D, and repeated after 15
days, with 1 cm of lvomac given under the skin, and repeated
after 15 days. Sovereign immunizations after the age of one year,
immunizing the ten diseases with covaxin 10 every 6 months,
also Rift Valley fever every 6 months and foot and mouth
disease every 6 months. Aminovit is mixed, which is a mixture
of vitamins necessary for drinking water. One centimeter per
liter is added for three consecutive days. Thirst is taken into
account before adding.
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Biochemical and Histopathological Alteration in Cyprinus
Carpio Exposed to CuSO, and Died with Azolla and
Duckweed

Abstract :

Developing suitable materials for fish to prevent heavy
metal pollution in water is a delicate topic in fish farming. The
effect of adding Azolla and Duckweed to the diet of carp
(Cyprinus carpio) and its involvement in coping with copper
toxicity were studied in this study. In the experiment, carp
(Cyprinus carpio) divided into 5 groups. The first group left
untreated (negative control), second group as the positive control
treated with copper sulfate CuSQO, only at a concentration of (0.5
mg/L), the third group was treated with (0.5 mg/L) CuSO, with
Azolla, the fourth group used CuSO, (0.5 mg/L) in duckweed
plant water, while the fifth group used CuSO, (0.5 mg/L) in
Azolla and duckweed mixture. The treatments lasted 56 days.
Each group of treated fish had their overall clinical complaints
assessed. At the end of the 56-day period, the fish from each
group were autopsied. Alanine-aminotransferase (ALT),
aspartate-aminotransferase (AST), urea, uric acid and creatinine
levels were measured. The result reflected different clinical
symptoms in common carp. The blood parameters revealed
significant increase in the second group treated with copper
sulfate and the significant decrease were in the fifth group. The
degree of histopathological alterations and lesions of the liver
and kidney differed depending on the Azolla-aquatic duckweed
plant mixture treated with CuSO,. According to this study,
Azolla and duckweed can be utilized in fish diets to minimize
the harmful effects of copper.

Keywords: Cyprinus Carpio, Azolla, Duckweed, CuSQO,
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Introduction
When feeding costs more than half the cost of tasks,
protein is the most expensive element in specially designed diets
in intensive aquaculture. Fish meal (FM) is the costliest form of
amino in both aquaculture meals and a variety of animal diets
due to its well-known nutritional profile and high palatability.
(1). Fish is one of the primary protein sources in aquaculture
zones, and it contributes significantly to both food safety and
economic development. According to experts, aquaculture has
the best possibility of meeting the growing demand for aquatic
food. It is the fastest-growing segment of the food industry (2).

ISSN: 2537-0804 elSSN: 2537- 0855



LAY E galga (YV)E. (V)0 By o aglald B o) bnd)

Poor management, toxicity, and elevated heavy metal levels, on
the other hand, damage fish immune systems and harm the
aquatic ecology, promoting bioaccumulation in fish tissue, and
exposing fish to a variety of disease outbreaks (3).

Cottonseed meal, meal from soybeans, oil from ground
nuts, and mustard oil cake are all examples of oil that is edible.
are common ingredients in formulated feeds, are in low supply,
aquafeed makers and fish farmers do not have easy access to
them. It is apparent that underdeveloped countries cannot rely on
FM as the The primary sources of protein in aquafeeds. This has
hampered the development and cost of aquaculture in the
majority of underdeveloped countries (4). Growing industrial,
agricultural, and commercial activity produces major
environmental problems and has an influence on the species that

dwell in contaminated environments (5).

Animals in terrestrial and aquatic settings are frequently
exposed to heavy metal pollution, which can occasionally cause
serious health problems such as cancer. Heavy metals
accumulate in the tissues of living creatures because they are not
physiologically degradable (6). Copper constitutes one of the
most significant heavy metal contaminants affecting aquatic life
(7). Several studies have found that copper exposure reduces fish
body weight and inhibits lipase and digestive enzymes (8).
Furthermore, human copper toxicity has been linked to
hyperactivity, malignancy, anemia, brain and liver damage, and

renal failure (9).

Azolla is a freshwater floating plant that generates a lot of
biomass and protein. It can be used directly in fish feed or as a
supplement to a different protein source in the diet. Azolla's
value in aquaculture has expanded due to its higher crude protein
content (13% to 30%) and key amino acid composition (EAAS),
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which is high in lysine when compared to other green feed crops

and aquatic macrophytes. (10). Duckweed belongs to a small

family of floating aquatic plants. With 40 species identified to

date, there are four genera: Lemna, Spirodela, Wolfilla, and

Wolffiella. Lemna minor is the most important Lemna species. It

is significantly less expensive than other plant protein sources

and may be manufactured in huge quantities at a reasonable cost.

Duckweed is gaining popularity as a high-protein (40-45% dry

weight) fish food. Duckweed protein is more similar to animal

protein in that way, with higher amounts of the essential amino

acids lysine and methionine than other plant proteins (11). In the

current study, blood biochemical parameters of common carp

exposed to copper sulfate were evaluated to determine the effects

of azolla.

Materials and Method

Design of Study

Mosul University's Fisheries Faculty of Agriculture conducted

the study. For 56 days, the studies were conducted in a circular

plastic tank at an average temperature of 22.8, and a pH of 8.1+

0.3. Five experimental groups of 125 common carps were

formed, with a mean weight of 70.2 +/- 0.4 g:

e Group 1: untreated (negative control).

e Group 2: positive control (treatment with copper sulfate
CuSO, alone) for 56 days at a concentration of (0.5 mg/L).

e Group 3: CuSO, treatment with Azolla (0.5 mg/liter) for 56
days.

e Group 4: CuSO, treatment (0.5 mg/liter) in Duckweed plant
water for 56 days.

e Group 5: CuSO, treatment (0.5 mg/liter) with an Azolla
and Duckweed for 56 days. Gross clinical signs were
investigated in the entire fish population of each treatment.
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Sampling

After centrifuging blood after spinning the samples at
3000 rotations per minute for a period of ten minutes, the serum
was extracted. using the Vitros System Chemistry 350. The
serum was then refrigerated at -20 °C until the assays were

performed.

Fertilizer proliferation

The Azolla species are replicated (dechlorinated) in a
pond with some mild shade and tap water. 70 g of sheep
excrement were dissolved in 5 days' worth of tap water to
generate fertilizer. The greenery was then moved to the pond.
The forming material went away after seven days.. Allowing it to
swing and dry in the air for at least two days before storing it in a
plastic bag (12).
Duckweed cultivation

200 square meters (20 m 10 m) concrete ponds were
ready for duckweed cultivation. The pond's bottom was
meticulously cleaned before adding ground water (50 cm). Cattle
dung, bird droppingsAt a rate of 1.052 Kg/m3,, and mustard oil
on a cake (1:1:1) received treatment. Based on the results of
outside concrete tanks, organic manures were chosen to
duckweed cultivation. The pond was used to simulate the L.
minor culture conditions established in the tank trials. Later,
fresh duckweed was grown in a cement tank at Mosul
University's agriculture campus at a rate of 1 kilogram per pond.
It just covered a small area of the pond. Harvesting began once
the plant had entirely engulfed the pond's surface (13).
Biochemical parameter analysis

Using a veterinarian biochemical analyzer (VS2 Abaxis,
USA), Dblood enzymes such as  aminotransferase
aminotransaminase (ALT), aspartate aminotransaminase (AST),
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as well as others had been identified in serum urea, uric acid, and
creatinine.
Histopathological examination

At random, five groups of 125 carp fish were produced.
After a 56-day experiment, the fish were slaughtered so that
samples of their liver and kidney could be collected for rotational

histological analysis() ¢)

Statistical investigation

To generate cross-tabs and obtain the relevant findings,
data were collected, processed, and statistically analyzed using
the SPSS statistical program version 26. The observed data were
tabulated, and the variable groups were assessed with a one-way
ANOVA and an Duncan test. The P-value result was judged
significant when it was less than 0.05; when it was larger than
0.05, it was considered non-significant. The mean and standard
error were used to express the effects of continuous variables
Results

The levels for ALT, AST, urea, uric acid, urea, and creatinine
in the study groups are shown in Table 1. The results showed that
Group 2 (copper sulfate) had a substantially higher ALT of 29.646
2.335, followed by Group 5 (copper sulfate with a mixture of azolla
and Duckweed) and Group 3 (copper sulfate with Azolla) of 15.574
1.029 and 15.524 0.491, respectively. Group 4 (copper sulfate with
water Duckweed plant) had the lowest levels of ALT at 14.88 0.968.
Refer to Table 1. The AST level was greater in Group 2 (copper
sulfate) 177.94 8.398 compared to Group 1 (controls) 90.148 4.834.
Group 3 (copper sulfate with Azolla), Group 4 (copper sulfate with
water Duckweed plant), and Group 5 (copper sulfate with azolla and
Duckweed mixture) 86.82 4.473, 81.976 3.080, and 75.956 4.230,
respectively. Furthermore, the results suggest that urea levels are
much higher in Group 2 (copper sulfate) 8.596 0.562, followed by
Group 5 (copper sulfate with azolla and Duckweed mixture) and
Group 4 (copper sulfate with water Duckweed plant) 6.112 0.452,
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5.458 0.282, respectively. Group 3 (copper sulfate with Azolla) had
the lowest urea level of 2.384 0.181 (Table 1). Uric acid levels were
higher in Group 2 (copper sulfate), followed by Group 3 (copper
sulfate with Azolla) 26.82 1.527, Group 5 (copper sulfate with a
mixture of azolla and Duckweed) 22.204 2.030, and Group 4 (copper
sulfate with water Duckweed plant) 20.724 2.243 compared to Group
1 (controls) 17.532 0.926. Furthermore, the results revealed that
Creatinine was considerably higher in Group 2 (copper sulfate) 288.54
3.964, followed by Group 3 (copper sulfate with Azolla) 34.38 4.135.
Creatinine levels were lower in Group 4 (copper sulfate with water
Duckweed plant) and Group 5 (copper sulfate with a mixture of azolla
and Duckweed) than in Group 1 (controls) at 27.142 1.090 and 18.142

0.503, respectively. Referring to Table 1.
Table 1: ALT, AST, Urea, Uric acid, and Creatinine levels
varied between research groups.

Parameters ALT AST Urea Uric acid Creatinine
| Study groups | Mean £St. error |
Group 1 14.102 +£1.101 ggégi 2.268 +0.190 %ggg 31.04 +1.865
Controls B = B C = B B
Group 2 177.94 60.742
copper sulfate 29.646A12.335 18398 8.596:\0.562 +3.208 88.54:\3.964
CuSo4 A A
Citap == 15.524 +0.491 86.82 +4.473 2.384 £0.181 26.82 +1.527 34.38 +4.135
copper sulfate with B B 5 B 5
Azolla
Group- 4-
copper sulfate with | 14.88 +0.968 ﬁéggg 5.458 £0.282 Eg;ig ﬂ(l)gg
water Duckweed B - B B - B - B
plant
Group 5
copper sulfate with ~ 15.574 +1.029 Ziggg 2.112 £0.452 Egggg 135133:2,)
a mixture of azolla B - B C - B - C
and Duckweed
| P-value | 0.001 | 0001 | 0.001 | 0001 | 0001 |

Data expressed as Mean + stander error (N= ¢ animals)
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Different letters among groups in rows mean there is significant
difference at p<0.05

The following observations were made using the
histological damage score and histological section analysis.
Histopathological tests indicated severe structural abnormalities
in the livers of fish that had received repeated treatments with
different extracts. The liver of a fish from the CuSO4 treatment
group was histologically examined in this study. This indicated
bile duct epithelial cells, considerable congestion, and edema in
the portal region (figure 1). Figures 2 and 4 show sinusoid
dilatation, edema in pancreatic tissue, congestion with vacuolar
degeneration, fibrosis, and fat deposition (figure 4).
Histological examination of C.carpio fish liver treated with
CuSO4 and Azolla indicated congestion and vacuolar
degeneration (figure 5). Furthermore, the studies demonstrated
that CuSO4-treated fish liverOn the other hand, histological
investigation of C.carpio fish liver treated to CuSO4 with Azolla
revealed congestion and vacuolar degeneration (figure 5).
Furthermore, fish liver treated with CuSO4 and a mixture of
azolla and Duckweed water plant dilatation of sinusoid and
vacuolar degeneration (figure 6).
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Figure(1): Microscopic examination of liver in C.carpio
exposed to CuSO, for 56 day show hyperplasia of epithelial
cells lining bile duct (a), severe congestion (b) edema in the
portal area (c), H&E, 10 * 3X

Figure(2): Microscopic examination of liver in C.carpio
exposed to CuSO4 for 56 day show dilatation of sinusoid (a),
edema in pancreatic tissue(b) congestion (c) with vacuolar
degeneration(d), H&E, 40 * 1.8X.
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Figure(3) :Microscopic examination of liver in C.carpio
exposed to CuSO, show fibrosis (a),H&E, 10 *6.3 X.

*8.8X.
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Figure(5): Microscopic examination of liver in C.carpio
exposed to CuSO,4 with Azolla for 56 day show congestion (a)
and vacuolar degeneration(b), H&E,40*1.8X.

Figure(6) Microscopic examination of liver in C.carpio
exposed to CuSO,4 with a mixture of Azolla and Duckweed
water plant for 56 day show dilatation of sinusoid (a) and

and vacuolar degeneration(b) ), H&E,40*1.8X.
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Histological examination of a CuSO4-treated fish's
kidney indicated the existence of interstitial nephritis, tubular
necrosis, and renal sac occurrence (figure 7). Microscopic
analysis of the kidney in C.carpio subjected to CuSO4 and
Duckweed water plant reveals interstitial nephritis, hydropic
degeneration of the epithelial cell lining the renal tubule, and the
presence of renal sacs (figure 8). Renal hyaline cast, hydropic
degeneration of epithelial cell lining renal tubule atrophy of
glomerular, and heamorraghe were observed in the group
exposed to CuSO4 and a mixture of Azolla and Duckweed water
plant (figure 9).

Figure(7) Microscopic examination of kidney in C.carpio

exposed to CuSO, for 56 day show interstitial nephritis (a),
tubular necrosis(b) and renal sac occurrence (c),H&E,
10*6X.
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Figure(8) 5wty ot Tnc-E Mg L., « o SIS 5W exposed
to CuSO, and Duckweed water plant for 56 day show interstitial

nephritis (a), hydropic degeneration of epithelial cell lining renal
tubule (b) and renal sac occurrence (c),H&E, 10*6X.

Figure(9) Microscopic examination of kidney in C.carpio
exposed to CuSO,4 and mixture of Azolla and Duckweed
water plant for 56 day show renal hyaline cast (a), hydropic
degeneration of epithelial cell lining renal tubule (b) atrophy

of glomerular (c), and heamorraghe H&E, 40*2.3X.
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Discussions

As a result, it was determined that copper sulphate had the
largest influence on fish. Previous research has shown that
Azolla can protect carp fish from the detrimental effects of heavy
metal pollution (14). This protective function is assumed to be
due to Azolla's high cation capacity. It is well understood that
one of the detrimental effects of heavy metal pollution is the
suppression of enzyme metabolism. Furthermore, it is well
recognized that lipid metabolism, liver and kidney functions, and
levels of cholesterol, lipoproteins, and triglycerides are all linked
(15). According to reports, adding 2-5% Azolla to cattle feeds
enhanced body weight and decreased diarrhea incidence (16).
After considering previous findings and current data, it is
possible to conclude that using Azolla to combat copper toxicity
may protect fish against a variety of detrimental consequences of
the metal. As a result, more research into different dosages and
other fish species is required. In light of these factors, the
outcomes of this study indicate that the Azolla treatment used in
this study was effective in protecting fish from a variety of
harmful repercussions. Alanine aminotransferase (ALT) and
aspartate aminotransferase (AST) levels are considered.

Other studies on fish and fowl fed diets with varying
Azolla levels came to similar conclusions (17). Furthermore, it
mitigates the effects of copper exposure by eliminating the
copper load from the water (18). When dietary Azolla is ingested
more regularly, cholesterol begins to grow in the other direction.
The liver, kidneys, heart, skeletal muscle, pancreas, spleen,
erythrocyte, brain, and gills can all contain ALT and AST (19).
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These blood plasma enzymes are being studied clinically as
indications of liver health. Because these enzymes are released
into the bloodstream when there is an injury, they may indicate
liver dysfunction. In this study, serum ALT and AST levels
increased significantly after FM was replaced with Azolla meal.
It demonstrates that the liver suffered as a result of the FM
substitution with Azolla. Xu et al. (2018) (20) reported that
blood ALT and cholesterol levels in C. carpio fed FM
replacement meals were significantly lower than those in the
control group (21). Furthermore, in this study, the nutritional
needs of C. carpio fingerlings were addressed by adding fish
meal to Azolla meal. However, the presence of anti-nutritional
factors (ANFs) and a high dietary fiber content may be the cause
of decreased feed efficiency at higher Azolla meal inclusions,
which in turn decreased growth performance (22). Because
Azolla has a comparable digestive enzyme profile and a diet rich
in -6 fatty acids, it has the potential to replace expensive FM in
herbivorous animals (23).

Fish can be exposed to heavy metals in two ways,
according to Yousif et al. (2021) (24), either indirectly through
their skin and gills or directly through consuming contaminated
water or food. It can cause tissue damage even in small amounts,
as demonstrated in the colon and liver. Thus, histological
abnormalities in the liver and intestines of ordinary people were
discovered in our investigation. Toxins such as heavy metals are
detoxified by endogenous waste products and externally
generated liver as a result of their buildup in fish organs;
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consequently, The cumulative influence of metal content in the
liver may cause pathological changes in the liver .

The cellular degradation of the liver may be induced by a
lack of oxygen, heavy metal effects on the circulatory system,
changes in blood vessel permeability, and other factors (25).
Duckweed systems have been used to remove contaminants from
several types of wastewater, including domestic wastewater,
septage, and agricultural wastewater, such as swine water.
According to research, these plants improve the overall quality
of eutrophic water bodies and aid in heavy metal absorption from
contaminated waters. Duckweeds have more potential as a
therapy system than most other aquatic plants due to their
specific morphological and physiological properties, high
nutritional content, and range of reuse prospects (26, 27).

At this time, comprehensive and thorough discussion and
comparisons cannot be done due to a lack of study addressing
the particular features and implications of Azolla minerals. As a
result, more research is needed to determine the biological and
metabolic features, as well as the consequences of Azollas in
different species.
Conclusion

The nutritional value of Azolla meal with duckweed as a
component of C. carpio communis fingerling diets was
determined in this study. It appears to be a good substitute for
fishmeal in real-world diets; with no deleterious effects on C.
carpio communis histopathology or serum biochemical
indicators. With its expansion, azolla and duckweed meal could
be efficiently included to provide cost-effective and
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environmentally friendly feeds for the bulk production of
fingerling C. carpio communis.
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