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Abstract
Herbal medicine or herbalism is a time-honored practice of natural medicine
that is older than mankind itself. The practice of using traditional herbal
medicine based therapy is nowadays gaining more attention worldwide in both
human and animal health care systems. Among the livestock sectors, poultry
production systems are the most intensively reared with developments
especially in the areas of nutrition, disease control, genetic improvement,
management and organization of dietary requirements along with the pressure
of increasing demand for poultry products as well as threats of emerging
pathogens. So this sector is badly in need of sustainable therapeutic and
production aids especially based on herbs because of the advantages like, low
cost, easy availability, no residual effect, free from the threat of antibiotic
resistance etc. Many herbs have been recorded to be fruitfully used by
veterinarians to treat a variety of disease conditions in animals. The present
study discussed the various useful and practical applications of the rich heritage
of herbal wealth for safeguarding poultry health in general, combating
infectious as well as non-infectious diseases caused by microbes and parasites,
both ecto-and endo parasites along with immunomodulatory actions for
countering immunosuppressive diseases. Moreover, highlighting herb-based
poultry growth promoters for increasing production performances use of herbs
as antioxidants and their role in organic egg and meat production is a special
attraction of the review that will draw the attention of the poultry specialists as
well as farming community. The information will be useful to increase poultry
production and protect the health of birds in a better way from traditional ways
towards modern perspectives and also would promote and popularize usage of
herbs amongst poultry producers.
Key words: Herbs, Poultry, Immunomodulation, Growth Promoters, Health.
Introduction
Herbs, traditional/indigenous plants and ethno-veterinary medicines, having multiple beneficial
advantages, have been used since long for strengthening body and its immune system and to keep away
or fight against diseases (Rios and Recio, 2005; Mirzaei-Aghsaghali, 2012). Ethno-veterinary medicine
deals with knowledge, expertise, methods, performs and beliefs of the people about the care of their
animals and to keep them healthy which are acquired through practical experience and has traditionally
been passed down orally from one generation to another (Toyang et al., 2007). People around the world
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are now aware of the limitations of synthetic drugs and chemicals in terms of higher cost, anticipated
toxicity and adverse effects (Okitoi et al., 2007; Adu et al., 2009). Some of them are studied
scientifically by in vitro and in vivo studies but most of them are yet to be scientifically validated. In
this era of food safety concern, emerging antibiotic resistance and residual effects in food products,
these can play wonderful role for safeguarding health of humans and animals. But unfortunately, these
medical traditions are being mislaid mostly as they are communicated only orally from generation to
generation and are largely undocumented (Okitoi et al., 2007; Adu et al., 2009; Hashemi and Davoodi,
2012; Mahima et al., 2012). The shortcomings are that they are bulky substances which cannot be used
as such; most of the herbs have poor bioavailability and hence need a good carrier. Nanotechnology has
revolutionized the world and this technology can also be applied safely for the delivery of herbal drugs
(Patel et al., 2013).
Herbs and spices contain numerous active ingredients which can exert various effects (bactericidal,
immunomodulatory and antioxidant) on animals. Thus, they can affect the health status and
productivity of animals as well as the quality of animal products. The beneficial effects of herbs and
spices in poultry production is primarily pertinent to improving the birds’ ability to digest feed. Adding
herbs to feed has an effect on digestive enzymes which results in an overall improvement in
performance parameters such as weight gain and feed conversion.
The present study discusses the multiple beneficial applications of herbs for protecting poultry health in
general, countering infectious as well as non-infectious diseases, immunomodulatory effects,
increasing production performances, potential to be used as growth promoters, antioxidant usage and
their role in organic egg and meat production. The valuable and updated information in the review
paper regarding herbs and their various beneficial applications in poultry will be helpful to increase
production and safeguard the health of birds in a better way from traditional ways towards modern
perspectives and also would promote and popularize usage of herbs amongst poultry producers. Many
herbal compounds are already investigated. But we don't know the actual composition of herbs
products, sometime it varies from one place to another place. So, it should be standardized. Still more
research is needed for the treatment and prevention of poultry diseases by using herbs.
Herbs as an antibiotics for poultry:
One method for decreasing the prepared antibiotics costs is through using the antibiotic properties of
herbal trees. There is, in any case, a need to investigate the likelihood of utilizing these herbal trees as a
wellspring of antibiotics for broilers. A manufactured antibiotic was utilized as a part of the poultry, the
leaves of the avocado, guava, duhat, eucalyptus. Amarillo can be a decent source of antibiotics and
substitute to financially fabricated antibiotics for broilers. Apply their antimicrobial movement through
various systems,(e.g. tannins) act by iron deprivation, hydrogen bonding or in particular collaborations
with essential proteins, for example, compounds demonstrated that tannic acid inhibits the development
of the intestinal microscopic organism, for example, Bacteroides fragilis, Clostridium perfringens, E.
coli and Enterobacter cloacae. There is a noteworthy lessening of C. perfringens colonization in the
intestine of broilers nourished diets containing mixtures of thymol, eugenol, curcumin and piperine, or
thymol, carvacrol, eugenol, curcumin and piperine. The antimicrobial exercise of herbs and spices
Ginger, Cumin, Clove, Garlic, Pepper, Coriander, Mustard, Cinnamon, Oregano, Rosemary, Sage,
Thyme. Garlic has more solid antimicrobial activities in the digestive tract than different herbs and
spices.
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Herbs as anti-viral agent for poultry:
Herbal preparations are gaining more importance in the search for anti-viral agents because of their
wide spread availability and easy incorporation in the diet (Kitazato et al., 2007). Deva-5 is a herb
formulation composed of five herbs namely Momordica cochinchinensis L., Gentiana decumbens L.,
Polygonum bistorta L., Hypecoum erectum L. and Terminalia chebula showed in vitro antiviral
activity against avian influenza A virus subtype H3N8 (Rajasekaran et al., 2013; Oyuntsetseg et al.,
2014). Makau et al., (2013) reported that Alchemilla mollis extract showed potent anti-influenza
activity against influenza A virus subtypes namely H1N1 and H5N1 by inhibiting influenza virus
replication.
Ou et al., (2013) investigated the therapeutic effects of the combined extracts of Rhizoma
Dryopteridis, Crassirhizomatis and Fructus Mume (RDCFM) against Infectious Bursal Disease Virus
(IBDV) infection. They reported that the herbal extracts increased the survival rate, antibody levels and
relative body gain and significantly decreased the virus loads in bursa of Fabricius. Liu et al., (2009)
reported that sweet wormwood (Artemisia annual L.) extracts inhibited the Newcastle Disease Virus
(NDV) proliferation in chicken embryos without causing side effects. Most of the herbal preparations
contain various bioactive molecules namely flavonoids, polyphenols, lignins and alkaloids which show
many pharmacological activities such as anti-bacterial, anti-inflammatory, anti-fungal, anti-oxidant and
analgesic properties. Eucalyptol, menthol and ormosinine showed anti-influenza activity due to its
potent interactions with the viral HA protein (Gangopadhyay et al., 2011). Essential oils derived from
peppermint and eucalyptus showed protective action in broilers against multiple respiratory pathogens
mainly Mycoplasma gallisepticum and H9N2 influenza virus infections (Barbour et al., 2006, 2011).
Lee et al., (2012a) reported that supplementation of lyophilized green tea by-product extract namely,
catechins in feed or drinking water decreases replication and excretion of H9N2 virus from chickens in
a dose-dependent manner. The anti-influenza activity of catechins is mainly due to direct interaction
with viral HA and inhibition of viral RNA synthesis (Song et al., 2005).
Herbal medicines as anti-coccidiosis in poultry:
Due to vast usage of sulphanilamide, ionophorous antibiotics, amprolium or synthetic chemical
compounds for the treatment of coccidiosis in poultry results in emergence of drug-resistant strains and
antibiotic residues in poultry meat posing serious problems to the meat consumers. To overcome this
major threat, safe alternative anti-coccidial herbs preparations are required for the treatment and control
of avian coccidiosis. Chandrakesan et al., (2009) and Arczewska-Wlosek and Swiatkiewicz, (2012)
evaluated the anti-coccidial activity of some herbal extracts blend containing Salvia officinalis (sage),
Solanum nigram, Allium sativum (garlic), Moringa indica, Thymus vulgaris (thyme), Echinacea
purpurea (echinacea), Aloe vera, Mentha arvensis and Origanum vulgare (oregano) against E. tenella,
Eimeria acervulina, E. necatrix and E. maxima. Three plant extracts namely Tulbaghia violacea (35
mg kg-1), Artemisia afra (150 mg kg-1) and Vitis vinifera (75 mg kg-1) showed anti-coccidial action
due to its antioxidant activity. T. violacea significantly reduced the oocysts production in birds; it can
be used as prophylactic or therapeutic anticoccidial agent (Naidoo et al., 2008). Therefore, the search
of herbal drugs for anti-coccidial treatment gains promise as an alternate in the control of coccidiosis.
Herbs as antioxidant activity:
Herbal plant extracts has an good anti-oxidant activity, for example, Flavonoids (exhibit in oregano and
thyme) and Terpenoids (e.g. thymol, carvacrol and eugenol). Among every one of the herbs –
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Rosemary (Rosmarinus officinalis L.) and Sage (Salvia officinalis L.) have the most outstanding
antioxidant potential. Other plant species having antioxidant movement: Plant species from the group
of Zingiberaceae (e.g. Ginger and Curcuma) and Umbelliferae (e.g. Anise and Coriander) as well as
plants rich in Flavonoids (e.g. Green tea) and Anthocyanins (e.g. many fruits), Pepper (Piper nigrum),
Red pepper (Capsicum annuum L.), and Chili (Capsicum frutescent) contain anti-oxidative segments.
In a considerable lot of these plants, parts of the dynamic substances are exceptionally foul or may taste
hot or sharp, so which may limit their utilization for sustaining purposes.
Herbs effect on digestibility:
Fragrant compounds, for example- capsaicin, the dynamic rule of the chili pepper (Capsicum annum),
have demonstrated effective incitement of pancreatic and intestinal enzymes in monogastric animals.
Therefore, they advance a lessening of the intestinal consistency, making the digestive process more
efficient, other plant dynamic segments, such as Eugenol (active principles of clove) and
Cinnamaldehyde (cinnamon), play an important role inside the digestive tract, for example, purgative
and spasmolytic impacts, as well as prevent flatulence. While assessing the mixture of sage, thyme, and
rosemary or with a commercial item containing capsaicin, cinnamaldehyde and carvacrol in broiler
feeding routine, comparative ideal dry matter and protein digestibility were seen as compared to the
broiler routine feeding supplemented with antibiotic in finishers. Improve the work of trypsin and
amylase in broilers. Additionally revealed that herbs animate intestinal emission of mucus in broilers
hinder grouping of pathogens and in this way contribute the microbial eubiosis in the gut.
Herb based poultry growth promoter:
Plant extracts and various photobiotic that originate from leaves, roots, tubers or fruits of herbs, spices
and other plants have shown to be excellent growth enhancers in poultry industry (Steiner, 2009;
Wallace et al., 2010). This effect may be due to the synergistic action of various active molecules in it
and the greater efficiency in the utilization of feed, resulting in enhanced growth and production
(Hashemi and Davoodi, 2010). The basic strategies of including these herbs in poultry diets are to
impact the metabolism by combating stress and microbial activity and there are scientific evidences to
prove that herbal extracts stimulate the growth of beneficial bacteria and curtail pathogenic bacterial
activity in the gastrointestinal tract of poultry. Prevention of the colonization of the pathogens and
improvement of the production and activities of digestive enzymes are the essential functions of such
phytogenic components (Langhout, 2000; Wenk, 2000; Lee et al., 2003, 2004; Tekeli et al., 2006;
Sanjyal and Sapkota, 2011). Several strategies have been postulated to understand the growth
promoting effects of herbs in poultry. First, the improved performance has been linked with increased
secretion of digestive enzymes through the production of lipase, amylase, trypsin and chymotrypsin
and enhanced nutrient utilization in the liver (Langhout, 2000; Khan et al., 2012d). Second, the
antibacterial action of essential components of these herbs may suppress the growth of pathogenic
bacteria on one hand and promote the growth of probiotic (bacillus, lactobacillus and acidophilus etc.)
bacteria in the gut.
Herbs which are proven as excellent growth promoters in poultry includes Withania somnifera,
Ocimum sanctum, Emblica officinalis, Aloe vera, Thymus vulgaris, Curcuma longa, Origanum vulgare,
Allium sativum, horseradish, cyenne pepper, ginger, anis, onions, fenugreek, cumin etc. Herbal growth
promoters also include spices like cinnamon, cardamom, cloves, laurel, mint etc. (Frankic et al., 2009;
Alsaht et al., 2014).
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Toxin binding activity:
Among the different measurements, 0.20% was observed to be the best herbal toxin binder and the
detoxicant Toxi Check (containing Azadirachta indica, Andrographis paniculata and other herbs) in
various combinations demonstrated binding and discharge of aflatoxins from the intestinal tract,
enhancing growth, FCR, supplement digestibility and diminishing seriousness of liver lesions.
Herbal medicine against ecto and endo parasites in poultry:
Birds are often affected by ecto-parasites that commonly include sticktight fleas, chicken body lice,
scaly leg mites, northern fowl mites, fowl ticks, bed bugs and chicken mites. For controlling lice
infestation in poultry, the stem and leaf extract of tobacco (Nicotiana tabacum) also showed a 100%
efficacy by the 2nd day of application on skin (Fajimi et al., 2001). Pawpaw leaves when burnt into
ashes can be used as a topical agent to control lice in poultry (Nwude and Ibrahim, 1980). Topical
application of 10% aqueous extract of garlic is shown to be an effective way to decrease mite
infestation in birds (Jacob and Pescatore, 2011). Cinnamon oil has shown anti-parasitic activity against
Trichomonas, Histomonas meleagridis and head lice in chicken (Zenner et al., 2003). Allium cepa
(onion) has proven pronounced anti-parasitic activity against many helminthes and protozoa such as,
Trichinella spiralis and Leishmania sp. Among the internal parasitic diseases in poultry, avian
coccidiosis is the most wide-spread disease. Most widely used and proven herbal anticoccidials include
Aloe vera, Aloe spicata, Allium sativum, Azadirachta indica, Ficus burkei, Lannea stullmanni,
Myrothamnus flabellifoilius, Capsicum annum etc. (Elbanna et al., 2012; Kanakaraju et al., 2013).
Neem extract contains the chemical Azadirachtin which has a significant efficiency on pests,
deformental effect on viruses, mites, fungal pathogens, plant parasitic nematodes, intestinal worms,
bacteria, mollusks and protozoan parasites such as coccidian species (NRC., 1992; Biu et al., 2006). It
has been proven that the latex of Carica papaya has reasonable pharmaco therapeutic properties against
intestinal nematodes of poultry especially, Ascaridia galli, Heterakis gallinanum, Capillaria spp., etc.
and a dose rate of 1200 mg papaya latex per bird is formulated as an effective anthelminthic
preparation (Fajimi et al., 2001). Citrus aurantifolia (lime) can prevent worm infestation when its juice
is mixed with drinking water (Fajimi et al., 2001). Regular addition of garlic into the drinking water is
an effective control measure for intestinal worms and coccidiosis in poultry (Jacob and Pescatore,
2011). Chopped seeds of pumpkin (Cucurbita moschata) are shown to be good for the control of
tapeworms in laying hens (Jacob and Pescatore, 2011).
Immunomodulatory herbs for poultry:
Due to development of antibiotic resistance by the bacteria and pathogenic microbes researchers are
now thinking towards immunomodulation. Nowadays, immune-based therapies are gaining more
importance than monovalent approaches which are having limited benefits (Hashemi and Davoodi,
2012). Apart from the actions like treating diseases, control of ecto- and endo-parasites, fertility
enhancement, bone setting and poor mothering management, an array of herbal medicines have been
reported with immunomodulatory effects like histamine release, modulation of cytokine and
immunoglobulin secretion, class switching, cellular co-receptor expression, lymphocyte expression,
phagocytosis etc. (Spelman et al., 2006). Immunomodulation using medicinal plants provides an
alternative to conventional chemotherapy for several diseases, especially when suppression of
inflammation is desired. In due course, several studies have demonstrated the isolation of potential
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bioactive molecules having influence on immune system and few have been tested as herbal
formulations (Ahmed and Bassuony, 2009; Akerreta et al., 2010).
Ashwagandha (Withania somnifera) is one of the well-known medicinal plants. Several bioactive
compounds have been isolated from this plant, among which the important one is the steroidal lactone
called Withanolides, having antibacterial, antiviral, anti-tumor and immunomodulatory activities.
Neem (Azadirachta indica) is another immunomodulatory herb, that has shown marked influence on
the haematological parameters in birds like haemoglobin, PCV and RBC indices.
Wild mint (Mentha longifolia) has been found to enhance immunity especially in broiler chicks in
addition to the improvement in growth performance, feed conversion ratio and gross return.
Effect of herbal preparation on general performance of poultry:
Herbs and herbal products are easily available, low cost, abundance and incorporated in poultry feeds
to enhance the body weight gain and to increase the feed efficiency. Allinson et al., (2013) reported
that herbal extracts enhances the performance in poultry and increases the feed gain and weight gain
ratio by significantly decreasing the bacterial and oocsyt count. Feeding Garlic Powder (GP) to broilers
enhances the performance, improves digestibility, digestive organs, Crude Protein (CP), Dry Matter
(DM) and Ether Extract (EE) digestibility (Issa and Abo Omar, 2012). Tollba and Hassan (2003)
demonstrated that natural feed additives such as black cumin (Niglla sativa) and garlic (Allium sativum)
improves the physiological and productive performance of broiler chicks, growth rate, Feed Conversion
Ratio (FCR) and decreased mortality rate under high temperature conditions. Incorporation of essential
oils from herbs in poultry diets showed various beneficial effects, enhancing performance traits,
reducing pathogenic bacteria and decreasing antibiotic residues in meat and egg products (Hertrampf,
2001). Supplementation of feed with Curcuma rhizome powder at the rate of 0.75-1 g kg-1 results in
increased feed consumption in broilers (Al-Kassie et al., 2011). Initial body weight, final body weight,
egg weight and egg yolk index, egg shell thickness, egg yolk weight, plasma glucose and triglyceride
were not statistically affected by dietary garlic powder supplementation (1, 2 or 4%) in laying quails
for 14 weeks (Canogullari et al., 2010).
Role of herbs in organic egg production in poultry:
Recently, organic egg production is gaining more importance and needs access to forage material such
as pasture/crop in the hen yard or supplemented with roughage in the form of silages and vegetables in
addition to the basal diet (The Council of the European Union, 2007). (Hammershoj and Steenfeldt,
2012) studied the effect of feeding kale (Brassica oleracea ssp. acephala), thyme (Thymus vulgaris)
and basil (Ocimum basilicum) as a forage material on various egg quality parameters and egg
production. They reported no significant difference in forage intake and laying rate between treatment
groups but kale treatment significantly increased egg weight, higher egg shell strength; lutein, βcarotene and violaxanthin content. Moreover, different aromatic herbs, vegetables and forage material
can directly transfer flavours to the egg (Tserveni-Gousi, 2001) and as a result of altered microflora
composition of the intestine due to change in forage material, thereby causing new flavours to the egg
(Richter et al., 2002).
Role of herbs in organic meat production in poultry:
Incorporation of turmeric (Curcuma longa) root powder and mannanoligosaccharides in broiler ration
as a feed supplement results in decrease in the fat percentage up to 1% (Al-Sultan, 2003) and 1.2%
(Samarasinghe et al., 2003) levels over body weights. (Emadi and Kermanshahi, 2006) reported that
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supplementation of turmeric rhizome powder (0.75%) in broiler rations leads to improved carcass
quality, lean meat and significant decrease in abdominal fat pad up to 57% level and heart weights to
live body weight. Shyama Tulsi (Ocimum sanctum) leaf preparation as a broiler feed supplementation
for its growth promoter activity causes no significant change in the weights of the bursa, liver and
spleen (Gupta and Charan, 2007). (Singh et al., 2007b) reported that supplementation of the amla and
turmeric combined powder at the rate of 5g kg-1 in broiler feed results in enhanced dressing percentage
and decreased mortality in broiler chicks.
Conclusion:
Thus, it is inferred that there are various uses of herbal products in poultry health and production. The
wild is the main source of medicinal plants used for medical remedies in a poultry production system.
There is no organized scientific cultivation of medicinal plants till now. So, different program related to
medicinal or herbal plant cultivation needs to be conducted at different farmer’s level. These reviews
suggest that herbal extract plays an important role as anti-microbial, anti-bacterial, anti-viral activities,
and anti-oxidant, for respiratory distress, helps on digestion etc.
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Abstract
This study aimed to highlight on soil genesis and some diagnostic
characteristics and its relation with topographic location in the north-eastern
part of Lattakia governorate. Three soil profiles (P27, P10 and P09) were dug
on various calcareous parent materials in April 2018, and were chosen as a
topographic Catena: P27 was on the upper slope (summit), P10 was on the
middle (back slope), while P09 was on the bottom (foot slope). Soil profiles
were prepared and described based on the referenced methods. Samples were
collected from each pedogenic horizon and some physical and chemical
analyses were performed, in addition, the mineral composition analysis was
carried out using X-Ray Diffraction. The topographic factor showed direct and
indirect effects on some diagnostic characteristics of studied soils, including
soil depth, color, structure, organic matter percentage, distribution of
carbonates, and development of some surface and subsurface diagnostic
horizons, whereas the clay distribution was not affected by topographic factor.
It was concluded that the topographic factor and slope gradient had an
important impact on some soils characteristics and development, thus,
according to USDA Soil Taxonomy the classification of soils were as
following: Entisols represented by p27, Mollisols which represented by p10,
and Inceptisols which represented by p09.
Key words: Formation processes, Mineral composition, Slope gradient,
Diagnostic characteristics, Topographic factor.
Introduction:
The term terrain indicates the arrangement of the Earth's surface, i.e., the differences in the slope of the
local site, while topography shows the height of the Earth's surface at a large scale (Singh and
Chandran, 2015). Terrain considers as a dynamic system that changes in a long time, since these
changes rate varies from place to another based on environmental factors particularly climate and
parent material type (Al-Khatib, 1998). Terrain effects are usually presented by slope (degree and
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Aspect), that due to change in the amount of percolated water through the soil profile, and the amount
of surface runoff (Kovda and Rozonova, 1988). In sequence, the different types of soils are developed;
despite the similarity of some soil formation factors especially parent material (Al-Hinnawi, 2012). The
topography effects are also clear on young soils than on mature (Fisher and Binkley, 2000; Birkeland,
1999). Several studies were conducted to study the relationship between topography and soil
characteristics (Lin et al., 2005; Seibert et al., 2007), these studies examined the effect of topography
on soil genesis and its development (Nejad and Nejad, 1997). It is concluded that the slope and its
length have direct and indirect effects on mineralization processes, and also on the physical and
chemical of soil properties. These changes can be explained by the movement and sedimentation of soil
materials. Increasing the slope gradient due to increasing the surface runoff velocity and thus increases
the amount of eroded soil (Dengiz et al., 2009), and this leads to changes in soil properties along the
slope (Tsui et al., 2004). The aspect of the slope also effects on the amount and intensity of solar
radiation and the thermal system, which in turn effects on the soil biological and chemical processes
(Miller et al., 1988; Bhatti et al., 1991). Accordingly, the soil located on the top of the slope is less
developed and less deep, and has a good drainage, unlike the soil in the bottom of the slope. The aspect
direction effects on the local climate, natural vegetation and distributes heat and light. As a result, the
northern aspects are usually with a thicker and darker color surface horizon in comparison to southern
aspects. The intensity of erosion increases in the aspects facing the sunshine due to the decrease of soil
aggregates percentage (Jebari et al., 2008). Ruhe and walker (1968) reported that the slope in twodimensional consists of the summit, shoulder, back slope, foot slope, and toe slope components.
Limestone rocks are widespread in the coastal region of Syria (Lattakia governorate) (GORS, 1991).
The genesis and development of soils on calcareous parent materials relate to two factors: the
carbonates percolation speed and the passed water amount through the soil profile (Fanning, 1978). The
process of carbonates percolation is one of the important processes that affect clearly by terrain,
especially in humid and sub-humid areas (Nettleton, 1991). The main goal of the study is presenting the
topography and slope impacts on pedogenic processes and its reflections on soil classification.
Materials and methods:
1- Study area description:
The study was conducted in Lattakia governorate, particularly in the north-eastern part (Fig.1). Three
soil profiles (P09, P10 and P27) were dug on various calcareous materials, selected based on the
geological map of Lattakia governorate at a scale of 1/50000 (MPMR,1999). The profiles distributed
on the summit, back slope and foot slope as a topo-sequence (catena) (Fig.2). The climate of studied
area described as a Mediterranean climate which is characterized by moderate temperatures, high
humidity throughout the whole year, and with relatively high precipitation rates which may excess 100
mm/day, however the soil moisture regime is Xeric, while mesic is the soil temperature regime
(ACSAD,1980; Khallouf, 2017). Vegetation cover differs based on topographic location and altitude.
Since P10 is developed under oak forest, P9 and P27 are developed under succulent plants, Calicotome
villosa, citrus, and sumac trees.
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Fig. 1. Study area location and distribution of soil profiles
2- Soil profile description and soil sampling:
The three soil profiles were prepared and Global Positioning System (GPS, Garmin, accuracy ±5m)
was used to record the altitude, and their geographic locations. The slope degree was determined using
the geological compass (Table 1, Fig. 2), then the profiles were described according to USDA, (2012)
in terms of total profile depth, depth of each horizon, the presence of stones, the abundance of roots and
their depth, the presence of molting , biological activity and the soil structure type for each horizon, in
addition, determining the color of the soil on each horizon using (Munsell, 1954). Carbonate was
detected in the field by HCl solution (10%). After all that, samples were taken from each horizon to soil
properties analysis at Lattakia Research Center, General Commission for Scientific Agricultural
Research.

Fig. 2. Topographic section of studied area
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Profile Code
P09
P10
P27

Table 1. Soil profiles geographic locations and altitude in the study area
Parent
Altitude
Slope
Coordinates
Material
)m)
Degree
Calcareous
50
30
35° 32' 55.000" N
35° 51' 15.000" E
rock
Calcareous
90
40
35° 33' 56.000" N
35° 50' 18.000" E
rock
Marl
100
30
35° 34' 34.410" N
35° 49' 18.174" E

3-Soil samples analysis:
Soil samples were air dried, grinded, sieved through a 2 mm sieve, and the totally dried weight was
determined. Physical and chemical analyses were carried out including: soil particles distribution by
Hydrometer Method (FAO, 1974), soil reaction (pH) was measured by a pH –meter of 1: 5 suspension
(Melean, 1982), total carbonates was measured by using volumetric titration (Drouineau, 1942),
organic matter (OM) was determined by wet combustion method (FAO, 1974). Cation Exchange
Capacity (CEC) was estimated by Sodium Acetate Method (Rhoades and Polemio, 1977).
4-Mineral composition analysis:
The XRD (X-Ray Diffraction) was used to determine the mineral composition of both soil and parent
material samples, where samples were very smoothly grinded as powder, and set on aluminium slides
(Karimeldin, 1996), then measured by the XRD device using PC-APD Diffraction Software. (The
curves were read and the mineral composition of each horizon was determined).
Results and discussion:
1-Morphologic characteristics:
Morphological characteristics varied from profile to another due to their topographic location. The
main horizons of (P27) and (P10) were distinguished as (A-AC-C) (Tables 2 and 3), with some rock
fragments presence in the horizons of (P10), while the main horizons of profile (P09) differed as
follows (Table 4): A-(B)-BC-C, which referred to alluvial accumulation of silicate clay, iron,
aluminum. The surface diagnostic horizons are Ochric Epipedon in (P27), Mollic Epipedon in (P10),
whereas Cambic subsurface diagnostic horizon for P09. The carbonate field test showed a strong
reaction with the 10% HCl due to their calcareous nature. The biological activity was also reported
with a variety of abundance of roots which intensively concentrated in the surface horizons particularly
in (p27) while the roots were found along the horizons in (P10). All studied profiles have a strong
structure especially in the surface horizons, as a result of the high content of clay and organic matter.
The granular structure was distinguished in all surface horizons of three profiles, whereas it was blocky
in subsurface horizons of P09, P10 and rocky structure in P27. The color often reflects many of the soil
characteristics including the compounds and its formation process (Ali, 2015), besides, the percentage
of calcium carbonate and organic matter content play a vital role in the color differences, the soil color
varied in all three profiles despite their origin from the same parent material (limestone), and this was
related to the profile development degree and weathering processes.
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Table 2. Morphological description of soil profile p27

A

0-25cm

Entisols- -Orthents -Xerorthents- Lithic xerorthents
Light brownish gray (10YR 6/2D), grayish
brown (10YR 5/2M), clay, granular structure,
common fine roots, ,
strongly calcreous,
common biological features, gradual wavey
boundary.

AC

25-45cm

Light brownish gray ( 10YR 6/2D), grayish
brown (10YR 5/2M), clay, stratifed rocky
structure , few very fine roots, strongly
calcreous, gradual wavey boundary.

C

45-100cm

Gray (5Y 6/1D), light olive gray
(5Y6/2M), rock structure, none
strongly calcreous.

profile )P27(

roots,

The soil color of profile (P09) was distinguished from the rest where the color of the soil was affected
by the oxidation conditions of the present minerals, and this relates to soil moisture and solar radiation
conditions (Brady et al., 2002; Ghanem, 2019). Cracks in the surface soil were obviously reported as a
result of wetting and drying alternation, but these cracks did not reach to the diagnostic characteristics
of Vertisol. The soil depth was inversely increasing with the altitude, where the profile P27 was the
shallowest comparing to P09 and P10 which were relatively deeper.
Table 3. Morphological description of soil profile p10

Haploxerolls Typic - Haploxerolls Mollisols-Xerolls
Very dark grayish brown ( 10YR
3/2D), very dark gray (10YR 3/1M),
clay, granular structure,
common
A
0-20cm
coarse roots, high poeosity,none
stones,
strongly calcreous, smooth
boundary.
Dark grayish brown (10YR 4/2D,M),
clay, granular structure, common
coarse roots, high poeosity, insects
AC 20-60cm
pores, few rock fregments 2-5 cm,
strongly calcreous, gradual smooth
boundary.
Light brownish gray (10YR 6/2D,M)
blocky structure, few fine roots, few
C
60-100cm
rock fregments 2-5 cm,
strongly
calcreous.
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Table 4. Morphological description of soil profile p09
Haploxerepts -Typic Haploxerepts

profile (P09)

010cm

Pale brown (10YR 6/3D), brown (10YR 5/3M), silt
clay, granular structure, few fine roots, none
stones, strongly calcreous, clear gradual wavey
boundary.

10(B)
55cm

Pale brown (10YR 6/3D), brown (10YR 5/3M),
clay, stratified structure, few moderate roots,
insects pores, none stonnes, strongly calcreous,
gradual smooth boundary.

5580cm

Very pale brown (10YR 7/3D), grayish brown
(10YR 5/2M), silt clay, stratifed blocky structure,
few fine roots, strongly calcreous, clear gradual
wavey boundary.

A

BC

xerepts – Inceptisols

Light brownish gray (10YR 6/2D), grayish
brown (10YR 5/2M), silt clay, blocky
80C
110cm structure, very few moderate roots, strongly
calcreous.
2- Mineral composition:
Soil mineral composition is the most important indication of weathering processes, soil formation and
soil development (Douglas, 1990). Mineral composition results in Table (5) shows that calcite is the
dominant mineral in all horizons of the studied profiles, as it is the main component of calcareous
rocks. However, the its presence indicates the weak effect of the climate on the leaching process of
carbonates (Carroli and Hathaway, 1954). In the study area the terrain situation and the nature of
precipitation have played an important role in reducing the amount of percolated water through the soil
profile, moreover the relatively absolute short age of the soil. In addition to calcite, all horizons
contained several primary minerals such as enstatite, leucite, quartz, and forsterite, indicating the
impurities of limestone. Furthermore, a presence of some secondary minerals such as clay minerals
(Kaolinite, Montmorillonite, and Ilite), since the medium conditions prevent their formulation
(Lamouroux, 1973), so their presence in the horizons could be caused by some inherited minerals
associated to impurities of limestone, moreover minerals immigrated from adjacent zones due to the
different transport conditions.
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Table 5. The mineral composition of studied soil profiles
Profile code
P27

P10

P09

Horizon symbol
A
AC
C
A
AC
C
A
(B)
BC
C

Mineral composition
Calcite ˃ Enstatite ˃ Saponite ˃ Montmorillonite
Calcite ˃ Leucite ˃ Illite ˃ Montmorillonite
Calcite ˃ Saponite ˃ Kaolinite
Calcite ˃ Quartz ˃ Gismondine ˃ Montmorillonite
Calcite ˃ Forsterite ˃ Illite
Calcite ˃ Quartz ˃ Leucite ˃ GismondineCalcite ˃ Quartz ˃ Enstatite ˃ Montmorillonite
Calcite ˃ Kaolinite ˃ Philipsite ˃ Enstatite
Calcite ˃ Enstatite ˃ Leucite ˃ Illite
Calcite ˃ Philipsite ˃ perlialite ˃ Illite

3 - Physical and chemical properties:
3-1-Total carbonates:
The depth of carbonate is considered as an essential diagnostic characteristic, since it is vital for
classification of these soils at lower levels, moreover it also reflects the status of the terrain and its
differences at the local scale (Monger et al., 2001). The study showed that due to the nature of the
calcareous parent material a high content of carbonate were obtained, furthermore it was also
distributed in all horizons of studied profiles and ranged between 46.87 and 86.27% (Fig.3; Table 6).
The most obvious carbonate characteristic is its transportation with leaching water from upper to lower
layers, which is usually affected by the topographic features (slope degree, slope position, etc.) where
the lateral and vertical movement of water, in addition to surface runoff, play an crucial role in the
carbonates distribution and their content in the soil profile. for instance, in profile (p10) the partial
leaching of carbonates was observed and the percentages of total carbonates was recorded from upper
to the lower horizons as following 69.04, 73.1, 86.27% respectively (Fig. 3). However the location of
the profile (P10), where the soil is located on a back slope with 40%, in addition to the contribution of
the vegetation and the biological activity affected the soil solution movement, which was directed
inside of it particularly in the surface horizons. It is also worth noting that the Decalcification process is
the main process of forming the soil placed over limestone rocks. Conversely in (p27) where the
topographic location: Summit, and slope of 30%, it was noticed that the topography has a limited role
in the process of carbonates transmission and accumulation. In this case, the main reason for carbonate
accumulation was due to the high biological activity in the surface horizon (A). All of these factors lead
to an increase in the carbonates dissolving and their transfer with the soil solution. On the other hand,
the topographic position of P09 (foot slope) played a vital role in facilitating the water movement,
dissolving materials through the horizons moreover carbonates leaching. In the absence of the factors,
carbonates return to accumulate again. However, the high level of carbonates in the surface horizons is
related to transport and mixing of the soil which was caused by the slope and the lateral water
movement furthermore because of human activity (Ghanem, 2019) Theoretically, it is assumed that the
carbonate percentage will increase towards the bottom of the slope as a result of the transfer of
carbonate, beside the surface and lateral runoff from the summit (p27) to be accumulated in the foot
slope (p09) (Chen et al., 1997), so, as previously mentioned, the type of the limestone in addition to the
poor leaching processes have the key role in defining the percentage of carbonates and their spatial
distribution within a limited area.
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Fig. 3. Total carbonates distribution through studied soil profiles

3-2- clay:
A very high clay content was observed in all studied soil profiles (Fig.4: Table 6), this might be mainly
linked to the parent material nature (Sys, 1979), moreover it was also clear that the soil texture was
mainly clay. Based on the results of the textures analysis, the absence of clay immigration process in
both (p27) and (p10) was reported, although the high content of clay in the horizon (B) of (P09).
However, it was formed locally in-situ. It is well-known that clay immigration takes place in the soil
when some preliminary pedogenic processes such as removing preventing clay dispersion materials by
desalination, decalcification, and others, which required a sufficient amount of water enabling these
processes. In the studied profiles, the topographic location, in addition to the calcium parent material,
moreover the relatively short absolute age of these soil prevent its development and the movement of
plasma and dissolved colloids of both Al (OH) 3 and Fe (OH)3. Accordingly the clay immigration
through the soil profile decreases and consequently the formation of Elluvial and Illuvial horizons was
prevented (Buol et al., 1980). All of these factors, as one or combined affected the development and
materials movement through the soil profile. Although profiles (p09) and (p27) are similar in slope
degree, but they differed in the topographic location that indirectly affected the soil properties
including the clay content. The excessive amount of water in p09 (foot Slope) accelerated the internal
weathering processes leaded to formation of the (B) horizon (Cambic horizon) with formed in-situ clay
content of 70.95% .
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Fig. 4. The clay percentage in studied soil profiles
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3-3 Organic matter (OM):
The organic matter content was high, especially in the surface horizons where It ranged between 0.5 5.11 % (Fig.5: Table 6). In p27 the high rates of organic matter of 5.11% in upper horizon may be
explained by the abundance of natural vegetation(Oak forests), as a primary source of organic material
in the soil; in addition to the soil richness of calcium carbonate and clay assisting to preserve the
organic matter by forming calcium humates, moreover as higher the clay fraction in the soil as greater
the organic content is (Soil Survey Staff, 2014). Due to the penetration of roots and to the lateral
movement of soil materials with the land slope (Rukia, 2012), humus in P10 was distributed relatively
to more than 100 cm depth with value more than 5 %, however it was rationally distributed in (P09)
with gradual decrease going deeper and 3.19 % was recorded in the surface horizon.
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Fig. 5 The percentage of organic matter in studied profiles

3-4 Cation Exchange Capacity (CEC):
Soil clay content, its type and organic matter content can be proximately reflected by the cation
exchange capacity (CEC), which is considered as an essential criterion for soil fertility (Al-Hinnawi,
2012). CEC ranged from moderate to high levels in all profiles and varied between 22.5 - 52.6 mq/100
g soil(Table 6), where due to the high organic matter content and the clay mineral type of
Montmorillonite, the highest CEC value was observed in the surface horizon (A) of P10 with the value
of 52.6 6 mq/100 g soil; however even if the clay content was high with the value of 70.95 %, the CEC
decreased in the B horizon of P09 to 34.3 mq/100g soil with the domination of kaolinite mineral (Table
5), in addition low organic matter content in it. Besides, due to the high carbonates content of 57.32 %
,the clay in this horizon might considered to be lime-clay.
4- Soil Pedogenic characteristics and its relationship with topography and slope gradient:
Due to the weak weathering processes related to low soil moisture, which is essential for the majority
of pedogenic processes such as chemical weathering of primary minerals, and to the high solar
radiation, the soil in P27 was immature, skeletal, moreover low level of pedogenic processes; hence the
Ochric horizon was recognized with the absence of the subsurface diagnostic horizons; additionally the
speared general pedogenic processes such as organic matter adding and its decomposition were
dominant, while the parent materials still Eluvium. Classification requirements were absent for all soils
orders where there were no diagnostic horizons. Therefore the soil in P27 is classified as Entisols.
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Soil formation processes in (p10), which is situated on mixed parent materials (Eluvium and
Diluvium), took another tendency of pedogenic process development, where the Mollic Epipedon was
developed as a result of the combination of the topographic location, the slope degree, and the
vegetation density factors. Since the progression of decalcification process has direct relationship to the
soil profile development, furthermore to the partial carbonate leaching, it was concluded that the profile
(p10) has reached an advanced stage of soil formation on calcareous materials compared to the rest of
the profiles. Therefor based on (USDA, 2012) P10 was classified as Mollisols.
Table. 6 Soil physical and chemical properties of studied profiles
Profile
code

Clay
%

Silt
%

Sand
%

A
AC
C

63.21
59.27
ـ

20.93
27.15
-

15.86
13.58
-

A
AC
C

68.81
67.2
-

21.89
26.7
-

9.3
6.1
-

A
(B)
BC
C

66.7
70.95
65.6
65.19

26.51
17.82
21.2
22.64

6.79
11.23
13.2
12.17

Soil texture
P27
Clay
Clay
P10
Clay
Clay
P09
Silty clay
Clay
Silty clay
Silty clay

Total
carbonate
%

CEC
mq/100g
soil

OM
%

PH

% Carbonate of
parent material

61
76.54
56.88

30
24.4
-

5.11
1.68
-

7.9
8
-

107.24
134.5
100

69.04
73.1
86.27

52.6
30.1
-

5.7
5.59
-

7.2
7.8
-

80
84.7
100

50.99
57.32
53.92
46.87

40.4
34.3
22.6
22.6

3.19
1.33
1.04
o.9

7.8
8
8
7.9

108.7
122.2
115
100

Mollisols is usually affected by the presence of organic matter mixed with the mineral substances
(Humification), the optimal temperature and humidity conditions, in addition to the biological activity.
It is also well-known that the Mollic Epipedon may be developed on different parent materials and the
rich organic matter with calcium is the base of forming it (Soil Survey Staff, 1975). Whereas in P09,
the high soil moisture content is reflected by the morphological characteristics such as color, oxidation
process and the internal weathering processes of primary minerals. As a result Cambic horizon (B) has
developed. Generally, the weathering processes are activate in whole soil profile, particularly in the
middle part, where the lowest fluctuation of temperature and soil moisture was observed (Barshad,
1988), as well as the high clay content with relativity low organic matter affected the soil structure and
decreased the porosity with the following prevention of the water and soluble substances movement,
especially carbonates, across soil profile. Therefor soil in P09 was classified as Inceptisol, taking in
consideration that it was Automorphic, developed far of the effect of groundwater conditions (Table 7).
Table. 7 Soil classification of studied profiles at Sub-great group level (USDA, 2012)
Profile code
Order
Suborder
Great group
Sub-great group
p27
Entisols
Orthents
Xerorthents
Lithic Xerorthents
P10
Mollisols
Xerolls
Haploxerolls
Typic Haploxerolls
P09
Inceptisols
Xerepts
Haploxerepts
Typic Haploxerepts

Conclusion:
The three studied soil profiles were developed on one type of parent material and affected by the same
climatic conditions, therefor the results of the physical and chemical analyses of soil properties and
morphological features concluded that differences in the soil formation processes, morphological and
genesis characteristics are basically caused by the variation in the topographic and terrain location. Soil
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can also develop even on a high slope degree lands as in profile (P10) in the presence of some factors,
such as vegetation.
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Abstract
Forage crops are very important for livestock production in the world and in
Syria, and the potential for fodder beet is becoming more widely recognized.
Improved plant genetics, herbicides and agronomy techniques are providing the
impetus for a shift toward this exciting crop. This article contains information
relating to classification, taxonomy and description of fodder beet; and the steps
required to help grow a successful crop, starting from field selection through
harvest to storage. Fodder beet is one of the highest yielding forage options
available to farmers. Its full potential will only be achieved by good husbandry.
Key words: Fodder beet, Classifications, Agricultural practices, Pasture,
Storage.
Introduction:
There is an interest among farmers in many countries to grow forage and fodder crops to meet their
own livestock production needs, and recently attention has grown to the cultivation of this crop in Syria
(Al Jbawi et al., 2019). Fodder beet is a high yield potential than any other arable fodder crops
(Anonymous, 2006). The main use of fodder beet is for feeding ruminants, though it can also be fed to
pigs (Henry, 2010; Rees and Westmacott, 1956). The above and below growth parts (leaves and roots)
are used to feed the animals but, the main fodder is tuberous roots (Ibrahim, 2005; El-Sarag, 2013).
The high sugar content makes fodder beet palatable and a valuable energy source (Draycott and
Christenson, 2003).
Animal production in Syria depends mainly on natural range which is affected by rain fluctuations and
low-quality grasses, especially during periods of forage shortage like late winter and early summer.
This necessitates the introduction of irrigated forage crops in the irrigated schemes and in farms around
cities where farmers raise cattle (Al Jbawi et al., 2019).
Forage is defined as feedstuff that animals search for and consume, and commonly refers to the nonreproductive portions of plants, while fodder refers to all plant portions which are harvested, stored,
and fed to animals (Barnes et al., 1995). Successful local production of forage and fodder crops
requires a review of past practices and the latest research on crop varieties as it applies to specific
growing conditions. Historically, livestock production relied on a large diversity of crops to sustain
animals year-round, including vegetable root crops such as fodder beets, turnips, rutabagas, carrots, and
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sugar beets (Delwiche, 1924). Vegetable fodder crops were produced in significant amounts in the
maritime Pacific Northwest until 1935, but by 1955 production was limited to a few acres (Schoth,
1957). As the scale of livestock production increased and intensified, livestock and fodder production
became separate operations, each located in regions that were most conducive to optimizing production
and minimizing costs.
New cropping systems arose to best fit large-scale livestock production needs.
Now, new varieties of vegetable forage and fodder crops are available that promise larger yields, better
storability, and greater flexibility in use. These new varieties offer the potential for livestock producers
to grow an increasing amount of their own livestock feed that is well-adapted to the growing
environment, affordable to produce, and a good source of livestock nutrition.
Classification:
Family, genus, and species: Amaranthaceae Beta vulgaris L. The fodder beet belongs to the family
Amaranthaceae (formerly Chenopodiaceae), which includes no less than 105 genera divided into 1,400
species, and whose members are herbaceous dicotyledonous plants (Watson and Dallwitz, 1992). In the
literature, it has often been called mangel, mangold, or wurzel instead of fodder beet. Other
economically important cultivated groups are the sugar beets, table beets, and leaf beets (e.g., Swiss
chards); these too all belong to the species Beta vulgaris (Al JBawi, 2012). The table beets and Swiss
chards are mainly used as vegetables, the sugar beets as a source of sucrose, and fodder beets as cattle
feed (Al JBawi, 2012).
Common names: Fodder beet root, cattle beet, forage beet, field beet, mangold, mangold-wurzel,
mangel, mangelwurzel, mangel beet [English]; betterave fourragère [French]; voederbiet [Dutch];
Futterrübe [German]; [ چغندر گاویPersian]; Свёкла кормовая [Russian].
Currently available varieties: Yellow Cylindrical (Figure 1), Yellow Intermediate Mangel/Beet,
Golden Eckendorf Mangel/Beet, Robbos (aka Maestro) Red (Figure 2), Long Red Mangel, also called
Colossal Long Red Mangel and Mammoth Long Red Mangel (Figure 3).

Figure 1. Yellow
Cylindrical.

Figure 2. Robbos
(aka Maestro) Red.
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Taxonomic information:
The classification of both wild and cultivated forms of Beta vulgaris is confusing. It is generally
accepted that all cultivated beets belong to the Beta vulgaris subsp. vulgaris subspecies. This
subspecies is divided into the following groups: Root beets Crassa (fodder beets), Altissima (sugar
beets) and Conditiva (garden beets), and leaf beets Flavescens (Swiss chard) and Cicla (spinach
beets) (Hopp and Oyen, 2004; Al Jbawi, 2012).
In the UK, the name "fodder beet" refers to varieties with smaller roots and high DM content, while
types with broader roots that sit high in the soil are called "mangels" or "mangolds". In Germany,
"mangolds" refers to white varieties of leaf beets (Henry, 2010).
Description:
Fodder beet (Beta vulgaris subsp. vulgaris L.) is a biennial plant grown for its fleshy and swollen
root. The size, shape and colour of the root are extremely variable and depend on the variety (Al
Jbawi, 2012). Roots from fodder varieties tend to be less deeply buried (up to 2/3 above ground) than
those of sugar and intermediate fodder-sugar varieties (ADBFM, 2009). The vegetative part develops
mainly during the first year of growth. The dark green, heart-shaped leaves are borne in a rosette,
lying horizontally to catch as much light as possible (Al Jbawi, 2012). After the first year, if the root
is not harvested and after exposure to cold, the rosette turns into a 50-80 cm tall flower stalk that
bears small, green and bisexual flowers without petals (Henry, 2010). Fodder beet crops that are
intended for fodder (rather than for seed production) are cultivated as annual crops and the roots must
be harvested before winter since they do not withstand frost (ADBFM, 2009).
In Northern Europe, fodder beet has been used as fodder since the Middle Ages. It became a major
winter feed for cattle in the 1800s. Traditional fodder beet had multigerm seeds resulting in clusters of
2 or 3 plants, which required manual separation (thinning) of the young plants. This labour-intensive
aspect of fodder beet cropping led to its decline after World War II and fodder beets were replaced by
maize in ruminant diets. The development of monogerm varieties in the 1970s allowed full
mechanization and higher yields, resulting in a renewed interest in fodder beet (Henry, 2010).
Background:
Fodder beet originated in the Middle East and was being used as cattle feed in ancient Greece in 500
BC (Henry, 2010). It was grown as a root crop in Germany and Italy as early as the sixteenth century. It
is world-wide in temperate zones up to 55o N (WWW.biolaie.uni-hambura.de, 2006). Beta vulgaris L.
ssp. maritima is regarded as the parent species of the cultivated beets (fodder beet, sugar beet, beetroot,
yellow beet, Swiss chard) (OECD, 2001; Al Jbawi, 2012).
It is thought to have originated from a cross between the red and white garden beet (Wilson, 1859). The
crop spread to Europe and was cultivated throughout Europe from at least the mid-1500s primarily as
livestock fodder but were also eaten by people, especially during food shortages. According to John
Wrightson (1889), who wrote about fallow and fodder crops, there were about 2.3 million acres of
turnips, rutabagas, and fodder beets cultivated in Great Britain during the late 1800s. It was introduced
also, into the USA in 1800 and is now cultivated worldwide in the cooler climates (Northern America,
New Zealand and at higher altitudes (above 600-1000 m) in the tropics (Oyen, 2004; OECD, 2001).
Fodder beets remained a popular crop for livestock until the early 1900s due to their drought tolerance,
excellent root-keeping qualities, high sugar content, good leaf fodder characteristics, high nutritive
value, and large yields per acre compared to other forage crops.
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Fodder beets are considered more drought-tolerant than other root crops, and less sensitive to weather
variations than turnips and rutabagas (Halligan, 1911; Wrightson, 1889). Fodder beets are well-adapted
to cool moist climates and so were seen as a good alternative to grains in climates where grain or silage
yields were uncertain due to seasonal weather variations (Halligan, 1911). For farmers who were
raising just a few animals, it was often considered more economical to cultivate fodder beets than to
build a silo for grain or silage storage (Gullickson, 1943).
By the late 1800s in the United States, fodder beets were primarily cultivated on the East Coast where
land prices were comparatively high. In the Corn Belt where land was cheaper, grain silage was more
economical to produce for livestock feed (Smith, 1905). Although fodder beets yielded twice as much
as corn per acre on a fresh weight basis, on a dry weight basis, fodder beet yield was only 75% that of
corn (Smith, 1905; Halligan, 1911). A major barrier to
fodder beet production was the hand labor needed for harvest. As cereal grains and livestock became
increasingly cost-effective to produce due to technology improvements in transportation systems and
storage, lack of production mechanization for harvesting root fodder crops resulted in a dramatic
decline in use of non-grain livestock feeds in the United States and Europe (Halligan, 1911). As
economic conditions drive up the cost of grain feed, it is worthwhile for livestock producers to again
consider alternative fodder crops such as vegetable roots. With modern cultivation and harvest
implement, the need for hand labor is greatly reduced. Modern fertility management and irrigation
practices continue to increase yields compared to those reported in the most current variety trials in the
United States which were conducted almost 100 years ago.
In Europe, cultivated forms of Beta (leaf beet, garden beet, fodder and sugar beet) are grown on more
than 5.6 million ha, to which can be added approximately 550,000 ha in North America; 600.000670.000 ha in China (with promising production and potential for sugar beet); and a number of
smaller areas in Chile, Egypt, Iran, India, Japan, Morocco, Tunisia and Syria (Frese et al., 2001).
France was the main producer of fodder beets (13,000 ha) followed by the United Kingdom (10,000
ha) and Belarus (8,000-10,000 ha) (Henry, 2010).
Breeding efforts are focused on the sugarbeet crop, while leaf, garden and fodder beet breeding are of
regional importance only (Frese et al., 2001).
Fodder beet as livestock fodder:
Al Jbawi et al., (2018) estimated the protein content in fodder beet roots, which accounted 13% while it
was 8% in shoots. Bath et al., (1980) evaluated a number of alternative feed sources for livestock,
including fodder beets. They found that fodder beet protein content was at 11.3% for roots and 17.0%
for shoots.
Historical references (Shepard, 1918) calculated the average closer to 1%. This disparity might be
attributed to more effective production practices (i.e., soil fertility) and modern fodder beet varieties.
The digestible energy of fodder beets is estimated at 0.16 and 1.60 Mcal/lb as-fed or moisture-free,
respectively (Ensminger and Olentine, 1980). Due to their high protein concentration, sugar beet pulp
and by-products are commonly fed to livestock as a concentrated energy source.
The dry matter of fodder beets is estimated at 11% (Ensminger and Olentine, 1980). Root vegetables in
general are low in fat (less than 1%), have a crude fiber content of 7.5–11.4%, ash content of 9.7–
19.2%, total digestible nutrient content of 79.2–60.7% (root and shoot, respectively) (Bath et al., 1980),
and almost no starch, as the carbohydrates are present in sugar form (Shepard, 1918).
Al JBawi– Research Journal of Science – RJS 1(2): 24-44 December 2020

28

It is the sugar content of fodder beets that makes them palatable to livestock. However, fodder beets do
not form a complete diet (act more like a concentrate), and so should be supplemented with a high
protein fodder such as alfalfa or clover hay. If fodder beets are fed with grass hay, it is necessary to
supplement the feed ration with a high protein additive such as bran or oil meal.
According to multiple historic records (Gullickson, 1943; Bull, 1916; Smith, 1905; Wrightson, 1889),
fodder beets are palatable to cattle, hogs, sheep, horses, and poultry, and were used extensively to
fatten cows and hogs. However, all root vegetable crops have laxative properties, so it is important to
control the amount given to livestock or they will develop scouring (diarrhea as a result of intestinal
infection). In sheep, large quantities of fodder beets can cause renal and urinary calculi (kidney stones).
Fodder beets were rarely fed to horses, though this appears to be due to cultural reasons rather than
scientific ones (Gullickson, 1943; Bull, 1916; Smith, 1905; Wrightson, 1889). When fed in proper
amounts, fodder beets maintain healthy livestock digestive systems, promote growth in young stock,
and stimulate milk production without imparting flavor in milk (Bull, 1916; Niazi et al., 2000).
Feeding rate:
Beet
should
be
chopped
as
this
greatly
increases
intakes,
this
is
most important for younger cattle and for sheep (Niazi et al., 2000). Historic records show that milk
and beef cattle were fed up to 30 pounds of fodder beets per day. Smith (1905) observed that adding 10
pounds of fodder beets to other fodder effectively fattened steer. The general recommendation was to
slice or shred the fodder beets to prevent animals from choking on large pieces, and mix with green
fodder or grain for feeding (Smith, 1905; Gullickson, 1943).
Wrightson (1889) suggested feeding horses 2–3 roots per day if they are eating straw rather than hay.
According to Card and Henderson (1933), feeding whole fodder beets to poultry can prevent
aggression and cannibalism among the flock.
Varieties:
Fodder beets occur in four different shapes (flat globe, globe, spindle, or cylinder; Figure 4) and three
colors (yellow, orange, or red; Figures 1, 2 and 3). Though there are also white and purple fodder beets,
these types are not commonly grown and yield appears to have been very low.

Figure (4. A) Flat Globe; B) Cylinder (Yellow Tankard, Golden Tankard); C) Globe
(Yellow, Orange, and Red Globe); and D) Spindle (Long Orange and Red) (Heuze et al.,
2015).
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Yellow Tankard or Golden Tankard was the most popular fodder beet variety throughout England in
the late 1800s and was prized for its consistent cylindrical form that narrowed at both ends. A hardy
variety suitable for colder northern climates and heavier soils, it was generally considered more
drought-tolerant than Long Red (Wickson, 1897). Seeding density in the row is heavier than for other
varieties.
Long Orange is very similar in growth habit to Long Red (see below), but was generally considered
hardier. Long Red was the highest yielding variety and so was preferred by beef and dairy producers. It
requires good soil due to its deep rooting potential, and tends to break if pulled without being first
loosened or undercut.
Yellow Globe is shaped like a rutabaga but has lower water content than other fodder beets. It is wellsuited to sandy or gravelly soils, but does best if additional organic matter is added.
Orange Globe was the most extensively cultivated fodder beet variety in England in the mid-1800s.
The root has an orange skin color but the flesh is yellow to white. It is easier to pull than Long Red
varieties.
Red Globe is generally the least productive variety but is better suited for poor, shallow soils.
In Syria, the French company Florimond Desprez has provided a continual supply of new material for
General Commission for Scientific Agricultural Research (GCSAR) to evaluate every year in the
search for varieties suitable to Syria systems since 2009 i.e. Vermon, Jamon, Splendids, Starmon,
Lipari, Varians, Tarine and Caribo and one from SES VNADERHAVE company (SV four 16). Figure
(5) shows the colour and the shape of the studied fodder beet varieties at Hama Agricultural Research
Station, GCSAR in 2019 season.

Figure 5. Fodder beet varieties at GCSAR, Hama, Syria.

Types of fodder beet depending on their Dry Matter DM:
Recent research suggests high dry matter (DM) yields of 19–35 t DM/ha (Chakwizira et al., 2012;
Matthew et al., 2011) are attainable in New Zealand. These DM yields are higher than the 10–15 t
DM/ha for the traditional winter crops, e.g., kale and swedes (Chakwizira et al., 2011; Gower et al.,
2006; Wilson et al., 2006).
ADBFM, (2009) and Limagrain, (2011) defined three types of fodder beet varieties depending on their
DM content: fodder (less than 12% DM), fodder-sugar (12-16% DM) and sugar-fodder (16-20% DM).
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As a rule, beet varieties are only accepted as sugar beet if the DM is higher than 20% and if the beet is
white (Højland and Pedersen, 1994 cited by OECD, 2001).
But some references (Fodder beet guide, 2018) mentioned four types of fodder beet depending on bulb
dry matter (DM) % as follow:
1-Low Bulb DM % Fodder Beet:
Fodder beet with low bulb DM % tend to grow more out of the ground (50% of bulb above ground),
making them easy to feed in-situ (grazed in the paddock). This type is suitable for all stock classes,
though careful yield estimation is important as eye estimates will naturally be drawn to the large bulbs,
and the total dry matter yield can be deceptive.
2-Medium and High Bulb DM % Fodder Beet:
Medium and high bulb DM % fodder beet often have a higher yield potential and have bulbs that sit
lower in the ground than lower DM types. These are suitable for grazing in-situ, and some are able to
be mechanically lifted depending on variety and sowing rate used.
3-Lifting Varieties:
Varieties suitable for mechanical lifting generally have a low and uniform soil tare (the amount of soil
attached to the bulb root once lifted). Sowing rate can be increased and used to manipulate the
uniformity and bulb characteristics.
4-Sugar Beet:
Sugar beet has high bulb DM % (often above 20%), with a very low soil tare. Sugar beet usually needs
to be mechanically lifted and ideally chopped or chipped prior to feeding to animals.
Factors that Influence Dry Matter Percentage:
1-Cultivar selection: Low, medium and high dry matter values are indicative averages only and can
range widely.
2-Bulb size: Bulb size is influenced by many factors and generally, as bulb fresh weight increases,
DM % decreases.
3-Climate: Where fodder beet is grown in dry environments, the bulbs tend be smaller in physical
size and compensate by being higher in dry matter percentage. Measuring fodder beet after wet
weather or irrigation will often see a lower DM % being reported
than the same crop measured after a period of dry or settled weather.
4-Paddock variation: Difference in DM % can be caused by soil preparation, soil fertility and soil
type all interacting with cultivar choice.
5-Sowing date: This will affect bulb DM % due to maturity and crop size. Yield is highly influenced
by growing degree days.
6-Sowing rate: Influences how the crop will grow above ground. A higher sowing rate will result in
more bulbs in the row which increases inter-plant competition, leading to smaller bulbs with high DM
%.
7-Drymatter sampling methods: Influenced by how long before they are analysed, how many, and
how much mud or dirt are on the sample. Use snaplock bags and combine 20 bulb portions.
8-Fertility, soil types and soil preparation: Differences in free-draining vs high water holding capacity
soils will affect DM %. An even, consolidated seed bed when sowing is vital.
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Field Selection:
Field selection is very important for fodder beet. The crop prefers light sandy to medium clay loam,
free draining soil and peats. It is more suited to alkaline soils and does not perform well in acid soils, so
the pH will need to be corrected early if there is a known issue and ideally over the preceding 12
months prior to the crop being sown. Soil test the autumn prior to sowing with a 100mm probe to check
that the pH is within 6.0 – 6.2. Anything below 5.7 will require liming. Any known issues with
nematodes will also need to be addressed, for example by using cover crops. In addition, cover crops
will also help improve the soil structure and aid drainage, thereby improving the growing conditions for
the beet crop.
Avoid planting a fodder beet crop on poor fields which have a low nutrient status and a high weed
burden. Also, check the field history with regard to herbicide use as seedling beet can be susceptible to
residual chemicals such as: Aminopyralid (Forefront), Picloram (Tordon) and oxyfluren (Titan, Rival).
If following a cereal avoid fields that have a history of Chlorsulfuron (Glean). Similarly, if following a
maize or millet crop avoid fields that have a history of Atrazine. It is best if the prior crop has had no
post emergent herbicides other than Clopyralid (Lontrel).
If these chemicals have been used and the fodder beet is planted the plants will often emerge more
slowly and be discoloured red or brown instead of bright green, and disfigured, curling or crinkling of
the leaves, and consequently the crop yield will be significantly reduced.
It is generally best to plant fodder beet after pasture or cereals, especially for the grower’s first year of
beet production, as the ground will generally prepare well and there are usually fewer weeds to contend
with.
Never double crop fodder beet as this will result in significant problems in regards to specific beet
diseases and pests. Always use another species as a break crop between beet crops, for at least 2-3
years.
Seedbed preparation:
For strong root production, fodder beets require a fine, deeply plowed, well-drained soil free of clumps
or rocks. Prepare the soil for planting as early as possible (Halligan, 1911; Malden, 1891; Wrightson,
1889).
Use light spring tillage, 1–2 inches deep, to prepare a firm level seedbed where good soil-to-seed
contact will improve germination (Cattanach et al., 1991). In areas where wind erosion is an issue,
prepare the field in the fall and plant a fall cover crop that can be mowed or killed in the spring (Kurp
et al., 2001).
Always focus on optimizing moisture retention in the seed bed especially to the depth where the seed is
placed. In most areas a period of moisture builds up will be required to conserve moisture (fallow
period). This can be achieved using a chemical fallow, for example spraying out with glyphosate early
and again before cultivation. Do not combine Tribenuron methyl or Thifensulfuron methyl with your
knock down glyphosate as this will affect seed-ling emergence and can damage seedling plants. If you
have multiple weeds in your field other than grass weeds add clopyralid to your glyphosate.
These knock down sprays are crucial for removing as many weeds as possible prior to the crop being
planted. Add an insecticide if there is a population of pests present and always add an organo silicone
penetrant to aid in knock down and always use an appropriate wetting agent or penetrant to add to the
knock down based on weeds present.
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Weed control is vital for establishing beets and a poorly prepared seed bed will affect seedling
emergence and subsequent herbicide timing.
It is crucial to monitor your field as growing conditions can change leading up to the sowing season.
Conditions are rarely uniform across an entire field which is why thorough seed bed preparation is
essential for even germination.
Sowing:
Precision sowing of fodder beet is recommended and there are precision drills available to sow the
crop. Fodder beet crops sown with conventional drills will have a lot more inter plant competition and
non-uniform beets.
Sowing time depends on climate and location but it is generally from early to late spring (after the last
frosts) in Netherland, from early April to late May in Ireland, in Syria sowing there are three sowing
dates i.e., autumn date which started from mid of October to mid of November, winter date which
started from mid of February to mid of March and summer date which started from mid of July to mid
of August (Al JBawi et al., 2015; Al JBawi et al., 2019) . Fodder beet requires at least five days of
10°C or higher before planting. Take into account evening soil temperatures as well as low night
temperatures can greatly reduce your germination and subsequent seedling emergence.
To promote rapid establishment seed should be sown to a depth of 1.5–2.0 cm. Drill to lower depths in
drier, warmer seed beds. If the seed bed is too loose the seed can often be drilled too deep, even if the
depth control is set correctly on the drill, this can affect the evenness and timing of emergence. With
precision drills, sowing speed needs to be slow, 4–5 km/hour, to ensure correct seed placement. For
good seed to soil contact ensure adequate tension adjustment on the drill’s press wheels. It is
sometimes necessary to follow drilling with another roll to help even up the seed bed and to conserve
moisture.
Sowing Rate:
In Netherland one full box per hectare (100,000 seeds per box) was sown when using a precision drill,
at a row spacing of 40–50 cm to achieve the desired plant density. If seed is sown using a conventional
drill then a higher seeding rate is typically needed to reduce gaps within the crop (120,000 seeds). If
using conventional equipment then the drill should be a sponge feeding type, to minimize the risk of
seed being crushed. In Ireland the row spacing is 60 cm, and 20 cm between plants in each row, this
gives 70,000 plants per ha. In Syria the suitable row spacing is 60 cm, and 30 cm between plant which
gives 60.000 plant per ha (Al Jbawi et al., 2014). Figure 6 shows the plant distances of fodder beet in
the trials.
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Figure 6. Fodder beet plant distances at Hama Agricultural Research Center, Hama,
Syria.

Soil fertility:
Growth characters and yield and or yield attributes of fodder beet responded positively to the
fertilization with NPK fertilizers (Abd Allah and Yassen, 2008; Šrek et al., 2010).
Prior to applying fertilizer, collect a representative soil sample from the field and send to a soil lab for
analysis.
A soil pH range of 6.0 to 8.0 is needed; if the soil tests lower than pH 6.0, apply lime to reach a soil
with pH 7.0, because fodder beet is susceptible to acid soils that cause physiological yellowing.
Fertilizer is generally applied prior to seeding to reduce risk of contact in the seed furrow.
Nitrogen is often the most limiting factor in crop production. Hence, application of fertilizer nitrogen
results in higher biomass yield (Blumenthal et al., 2008). Khogali et al., (2011) studied the addition of
different levels of N (0, 40, 80 and 120 Kg N/ha) on the productivity of fodder beet in Sudan, and it
was broadcast once before the third irrigation (11 days from planting). they found nitrogen fertilization
improved yield of fodder beet, and had significant positive effects on root fresh weight, shoot dry
weight, and root dry weight, green and dry fodder yields. Mostly, the highest yield and yield
components were associated with 80 kg N/ha.
In Netherland nitrogen (N) depends on the levels of available soil N reserves, and beet may require
between 100–150 kg N/ha as split applications (Fodder beet guide, 2008).
Potassium plays a vital role in: photosynthesis, translocation of photosynthates, protein synthesis,
control of ionic balance, regulation of plant stomata and water use, activation of plant enzymes and,
many other processes (Marschner, 1995; Reddya et al., 2004). Al Jbawi et al., (2018) found that the
best potassium level that achieved the highest productivity properties was 120 kg K/ha). In Netherland,
the proper potassium (K) application was typically, 75–200 kg K/ha which is adequate in grazing
systems (Fodder beet guide, 2008).
Phosphorus is a major element in plant nutrition that is most important component of nucleic acids and
lipids and is important in the production and transport of sugars in sugar beet plant. Phosphorus is
effectiveness in sugar beet early root development (Kharchenko, 1983). It is a critical macro nutrient
required for numerous functions in plant, including energy generation, nucleic acid synthesis,
photosynthesis, glycolysis, respiration, carbohydrate metabolism and nitrogen fixation (Abel et al.,
Al JBawi– Research Journal of Science – RJS 1(2): 24-44 December 2020

34

2002; Vance et al., 2003). In Netherland phosphorus (P) was typically added at 50–70 kg P/ha pre
planting, and Sulphur (S) was preferred to be added if the S levels are less than 7 mg/kg then apply 25
kg S/ha. In terms of Calcium (Ca), fodder beet does not use a large amount of Ca. However, this is
important for correcting pH, so ensure lime or dolomite is applied pre crop where required. Also,
regarding Magnesium (Mg), if the Mg levels are less than 1.3 mg/kg then apply 50–200 kg Mg/ha of
Magnesium oxide broadcast prior to cultivation. Besides beet will not grow rapidly without an
adequate supply of Sodium Na. Na and K can substitute each other in the plant. If both Na and K are
low, then both nutrients should be applied (Fodder beet guide, 2008).
Boron (B) availability should be checked to prevent black heart disease (ADBFM, 2009), it is required
for all root crops and beet is no exception. Typically broadcast 2-3 kg B/ha pre cultivation and where
the soil test amount is less than 2 mg/kg. Figure (7) shows the clear symptoms of Boron deficiency in
the soil.

Figure 7. Black heart disease symptoms, Hama Research Station, GCSAR, Syria.

Inputs will need to be appropriate for the target yield which may be 10, 20 or even up to 40t DM/ha. A
typical 20 t DM/ha crop will remove (Fodder beet guide, 2008):
200 kg/ha Nitrogen.
60 kg/ha Phosphorus.
400 kg/ha Potassium.
30 kg/ha Sulphur.
40 kg/ha Calcium.
35 kg/ha Magnesium.
In News land (Fooder beet guide, 2008), it is recommended that once the crop is established and is
close to canopy closure (when the leaves are almost touching between the rows), it is time to apply the
last of the plant’s nutrient requirements. This is generally a small application of Nitrogen,
approximately 50–70 kg N/ha, depending on available soil N and rates prior to sowing.
Consider an additional application of Potassium if the plant requires it. This is also an ideal time to
apply any trace elements, like Boron, if these were not applied at sowing or if the crop is seen to be
deficient. A foliar tissue test may be required to confirm trace element deficiency.
When applying the fertilizer spray tracks as early as possible to avoid damage to bulbs. Once this is
applied the crop should require no further inputs, including late insecticides as pests will generally
leave larger fodder beet plants alone. From this time the beet plants will really start to achieve their
yield potential. With a healthy canopy beet plants assimilate carbohydrates into bulb formation and it
becomes evident why the inter row spacing is required.
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In Syria the NPK application for fodder beet was as sugar beet (10, 120 and 120 Kg/ha respectively)
(Al Jbawi et al., 2009; Al Jbawi et al., 2018). Figure (8) shows an experiment on the addition of
different potassium levels on the productivity of fodder beet at Homs in Syria.

Figure 8. An experiment on the addition of different potassium level on the productivity
of fodder beet at Homs Agricultural Research Center, GCSAR, Syria.

Seeding:
The suggested spacing between rows is 18–40 inches (Wrightson, 1889; Halligan, 1911; Eldredge et
al., 2005; Al Jbawi, 2014). While narrower row spacing produces a higher yield per acre than wider
spacing, it is important to select a row spacing that best accommodates your equipment, especially if
you will be mechanically cultivating and harvesting the crop. Seed at a depth of 0.75–1.5 inches
(Cattanach et al., 1991; Al JBawi et al., 2019), with an in-row spacing of 4–6 inches; thin seedlings to
6–10 inches apart (Halligan, 1911). The seeding rate should be 1–2 lbs per acre (Kurp et al., 2001).
Fodder beet seeds are protected by a thick coat. For more rapid and consistent germination, soak seed
for 12 hours in warm water, spread seeds on a screen or cloth, and dry just enough to prevent them
from sticking together (Wrightson, 1889). However, this method can have limitations with modern
seeding equipment.
Seeds can be planted as early as February if weather is conducive, and as late as May if necessary, for
summer harvest.
However, the main crop is normally sown in April. While earlier sowing dates generally result in
heavier yields, there is also more risk due to unseasonably cold or wet weather (Wrightson, 1889).
Sugar beets planted after mid-May in the Midwest have shown yield reductions of 1.5 tons for each
week that planting is delayed (Cattanach et al., 1991).
In the south of England, fodder beets were sown in September or October and grown as a winter crop
(Halligan, 1911). Sugar beet plants are tolerant to temperatures down to 25°F.
Irrigation:
Irrigation is required throughout the summer months for the crop to attain its maximum yield. A total of
8–12 inches may be needed depending on the variety. The total amount of water that should be applied
need not vary with soil type, but irrigation frequency and rate should. For example, irrigate light sandy
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soils more frequently but at a lower rate per application than heavier soils. Fodder beet crops are
moderately tolerant to soil salinity and can withstand irrigation with saline water (Oyen, 2004). Fodder
beet crops are moderately tolerant to soil salinity and can withstand irrigation with saline water (Oyen,
2004).
Cultivation:
Fodder beets are slow to germinate and if planted too early or in cold wet weather, weed seeds will
germinate first and outcompete the seedlings (Halligan, 1911; Wrightson, 1889; Malden, 1891).
Halligan (1911) suggested sowing a small amount of a quick-germinating crop such as buckwheat at
either end of the fodder beet row as a marker. When the buckwheat emerges, which will occur up to
several weeks prior to fodder beet emergence, cultivate between the rows to control weeds.
Early in the season, do not cultivate or throw soil into the fodder beet row, as this will bury and kill
seedlings. Fodder beet growth habit is such that the growing point will extend above the soil surface
over time, and by harvest one half or more of the root will be exposed (though this is based on variety).
Once the crop growing point is an inch or so above the soil surface, it is effective to throw soil into the
row for weed control. However, it is not necessary to
cover the root with soil.
Fodder Beet Pests and Diseases:
Fodder beet establishment can be compromised by occasional, localized, and seasonal pest and disease
attack. Their impact can usually be minimized by management. Once established, fodder beet is
typically disease free relative to other crops.
The most common Pests and Diseases Affecting Fodder Beet:
Fodder beet seedlings are susceptible at emergence to a range of pests. The main threats to an
establishing crop in Syria were:
Greasy Cutworm (Agrotis ipsilon aneituma): it is a seedling insect pest, which attacks plants,
especially seedlings ripped off at or just below ground level, young plants wilt. It can be controlled by
chemicals, or crop rotation.
Powdery Mildew: which is a crop fungal disease, which appears like a white powdery substance on
leaf surface. Evidence suggests a yield reduction may occur. It can be controlled by chemicals.
Brown Heart/Heart Rot: because of boron deficiency which creates the symptoms of the central
leaves dying and rotting and can extend to the crown of the root which becomes hollow. To avoid this
disease soil testing is important, and boron fertilizer application.
Yield:
Yields tend to increase in wetter climates or with irrigation by as much as 30% (Cattanach et al., 1991).
Also, Fodder beet is particularly productive and is the highest yielding crop grown under temperate
climates. Yields of 50-75 t of fresh roots/ha are common and up to 100 t fresh roots/ha can be obtained
(Shalaby et al., 1989; Al Jbawi et al., 2009). The crop also produces 10-20 t/ha of leaf material
(Draycott and Christenson, 2003).
The average fodder beet yield in England in the early 1900s was reported as between 20 and 40 tons
per acre (Halligan, 1911). A variety trial in South Dakota in the early 1900s found an average yield of
16 tons per acre. A field trial from Pennsylvania found yields to range from 13 to 48 tons per acre
(Ross et al., 2008). In Syria the root yield ranged from 30 to 60 tons per ha and sometimes it reached
100 tons per ha (Figure 9), while top yield ranged from 30 to 50 tons per ha (Al Jbawi et al., 2019).
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Figure 9. High root and top yield of fodder beet at Hama Research Station, GCSAR,
Syria

Harvest:
Fodder beet roots can be harvested when physiological maturity is reached, i.e. when basal leaves are
dried. However, as roots do not spoil in soil, early harvest is not necessary and roots can remain in the
soil as long as no damaging frost occurs. If the roots are removed from the soil, they can be stored in
large outdoor clamps provided temperatures do not drop below - 5°C. They should then be covered
with straw. It is possible to store fodder beet roots for 4 to 5 months provided they are healthy and
were undamaged during harvest. Frozen beets can be left to thaw and must then be fed to animals as
soon as possible. Severely diseased beets should be avoided, and those mildly diseased should be kept
separately to healthy ones and fed as soon as possible (ADBFM, 2009). Fodder beets that have been
frozen in the field will quickly rot in storage.
Top the crop (remove leaves) to within 2–4 inches of the top of the root or allow animals to forage the
tops off, but ensure that the animals do not uproot the beets. Complete leaf removal is important to
prevent re-sprouting if you are storing in piles (Cattanach et al., 1991). It is not necessary to remove
all the soil from the roots, as some soil can improve root storability, but it does need to be removed
prior to feeding. Fodder beets that are cut or damaged by harvesting equipment will likely rot in
storage. Similarly, if tops are cut too close to the root, the root will be more susceptible to rot
(Wrightson, 1889). Sugar beet lifter-loader harvesters pull beets from the soil, remove much of the
soil from the root, and load roots onto trucks. Large-scale modern sugar beet harvesters are
expensive, so you may want to consider older used equipment which is often available in traditional
sugar beet production areas. Fodder beet roots that have been previously cleaned (stones and soil
removed using rotating drums) can be fed whole to animals or can be chopped to facilitate intake
(ADBFM, 2009; Miserque and Oestges, 2003).
In cooler parts of the tropics the roots can be stored in the ground for use during the dry season (Göhl,
1982).
It is worth to mention that Root crops cause soil losses during harvest (Ruysschaert et al., 2004).
Sugar beet harvesting may result in 17 t earth losses/ha. Fodder beet roots are less heavily grooved
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than sugar beet roots and, therefore, lift less soil when they are harvested (Boardman and Poesen,
2006).
Pasture:
Fodder beet roots and foliage can be grazed. Strip grazing is recommended: cattle enter the stand and
each animal is allowed to graze 3 linear meters of fodder beet for 2 hours a day. Grazing saves many
harvesting and distribution operations (ADBFM, 2009). Strip grazing with pigs is also possible
(Limagrain, 2011).
In New Zealand in the past decade, a new system of fodder beet feeding has been developed, where
cattle and sheep graze the crop in-situ as a primary diet, with minimal additional roughage used. This
method has proven very productive in dairy, beef and sheep systems, and on the back of this, fodder
beet has become the fastest growing hectarage in New Zealand history, with approximately 500 000
stock grazing beets in 2016.
The leaf is not toxic, and can be safely grazed from early autumn forward, contrary to earlier European
ideas. The leaf is important to grazing stock as it carries much of the protein of the plant, and matching
this with the energy of the bulb is a central management tool in beet grazing.
Beet systems for use in dairy cows are split between dry cow and lactation feeding. Dry cow systems
use high intake grazing, while lactation feeding uses beet at a lower input rate to replace expensive
cereal and silage supplements. Both are significantly less expensive than alternative feeds, and reduce
the cost of production.
Beef systems use beet as a finishing diet to accelerate the cattle to earlier slaughter ages. The system is
not only far more cost effective than other feeding strategies, such as grain feeding, but also has a
number of key advantages in both the carcass produced, and the environmental footprint of production.
Annual carcass production of above 2500 kg/hectare has been demonstrated in these systems, with
growth rates in yearling cattle above 1 kg daily published. It is proving a pivotal contribution to the
ability of pasture fed beef production systems to supply high quality carcasses all year around.
Sheep systems uses beet grazing for wintering pregnant ewes and replacement stock, and also for
autumn and spring shoulder feeding to effectively increase stocking rates and conserve pasture for use
after lambing. Prime lamb systems use autumn to winter grazing as a means of holding high volumes
of stock on small areas, enabling early season purchasing of lambs at significantly reduced prices.
Storage:
Because fodder beet palatability increases with age, roots should be stored for a few months before
being used. They will reach optimal palatability the summer after harvest. Historic records show they
can be stored for a second winter and still maintain nutrient content and palatability (Wrightson, 1889).
In areas where soil does not become saturated over the winter, dig a shallow pit and fill with harvested
fodder beets; cover with 4–6 inches of soil and an additional 6 inches of straw to protect from freeze
damage (Wrightson, 1889). Another recommended storage option is to stack roots in a long pile, 6–14
feet wide at the base and 4–10 feet high at the apex, on level or unpaved ground either
against a building or in the open. Ventilation systems may be incorporated into piles to reduce sugar
loss through root respiration and rot (Cattanach et al., 1991). Dig an 8-inch deep trench around the pile
for drainage; place the soil over the fodder beets. Cover with straw to a final thickness of at least 10
inches.
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Fodder Beet and ‘Bolters’:
Some growers are ignoring best practice and opting for ‘beet on beet’ instead of a crop rotation. This
practice requires even more active monitoring of bolting beets with immediate removal of these plants
from the paddocks, ensuring that fodder beet can be grown
sustainably in the future.
Beet following beet has the additional issue of bolters, generated by leftover bulbs or bulb chips from
the previous crop. If all or part of these bulbs remain in the ground with a viable root system, these
plants (being over 12 months old) will naturally go to seed through their second summer. Each
individual bolter can produce up to 6,000 seeds which can stay in the soil for up to 10 years.
Also, having a crop rotation with beet following beet is very risky and increases the chances of weed
beet build up as well as the introduction of crop limiting diseases and pests.
Environmental benefits of Fodder beet:
 Fodder beet crops are amongst the largest consumers of CO 2 ; they also release the highest
amounts of O2 (Kerten, 2003).
 It is also a potential crop for biofuel production (Henry, 2010).
Genetically modified fodder beet:
Genetically modified fodder beet (Roundup Ready) has been developed but in 2011 no such variety
had been released in Europe (GMO Register, 2011). Field trials were authorized in Denmark in 2005
for a four-year period. Digestibility and feeding values of Roundup Ready fodder beet were similar to
those of conventional varieties (Hartnell et al., 2005). The GM fodder beet resulted in milk yields
intermediary to those of 2 different types of conventional fodder beet. Fodder beet type did not affect
the concentration of hormones and growth factors in whey (Weisbjerg et al., 2001).
Fodder Beet Grower Checklist:
 Select free draining fields that are able to be prepared to a good standard.
 Avoid fields where previous crops have had residual chemicals applied.
 Soil test early using a 100mm soil probe. Test pH of fields being considered for fodder beet
well before sowing. A pH (water) above 6 is required, ideally 6.2.
 Spray out and prepare seed bed as early as possible using a double spray program if necessary.
 A fallow period should be used to help conserve soil moisture.
 Fertilizer use should be based on a recent soil test, fertilizer should not be applied with the seed.
 A fine, firm seed bed is essential.
 Apply insecticides prior to or at drilling if required, monitor for insect pests post establishment.
 Sow into adequate soil moisture from when soil temperature is at least 10˚C (pay attention to
evening time soil temperatures as well as day time and check last frost date).
 Best results are achieved using a precision drill. Sow seeds at 1.5–2.0cm depth. Make sure
coulters are set to an even depth.
 Sow one full box per hectare (80-100,000 seeds/ha), when using a precision drill.
 Drill speed should be low to avoid poor seed placement, 4-5 km/hour maximum.
 Apply post plant/pre emergence herbicide after sowing. If conditions are dry this may have to
be applied and incorporated prior to sowing.
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Plan your herbicide program based on expected weeds and to avoid delay in correct timing of
application.
 Apply when the crop has at least two true leaves and before weeds reach the four true leaf stage.
 Apply second nitrogen and potassium application after weed control for maximum yield.
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Abstract
When a person overweight and obese, it means he is near from many health
problems that are causes to more morbidity and mortality. So, there are a lot of
risks factors for overweight and obesity, some of it can change such as lifestyle
and environment and other cannot be changed such as age, gender and family
history. The primary objective of this research is to determine the risks factors
for overweight and obesity and linked to health problems. Then, brief explain
some of common disease those are strong relationship with obesity and it will
be mentioned some way to management weight and prevention weight gain.
Example for the diseases that are related with obesity are: Cancer, diabetes,
high blood pressure, cardiovascular disease, dyslipidemia, gallbladder disease,
osteoarthritis and sleep apnea. As it has been reviewed in many researches,
obesity have strong association with an increased risk of many of diseases and
causes of mortality. In spite of the considerable effects of obesity, losing weight
and management the healthy weight can reduce the risks significantly.
Keywords: Overweight; Obesity; Risk factor; BMI; Weight management.
Introduction:
In the past few years, it is estimated that there exist 1.6 billion adults were overweight and 650 million
were obese around the worldwide (WHO, 2020). On the other hand, food experts suggested that 41
million children under 5 to 15 years of age were in fact overweight in 2018 (Seach et al., (2010).
Overweight and obese persons are at risk of a number of medical conditions which can lead to further
morbidity and mortality (Jitnarin et al., 2010; Shao et al., 2014).
From 1997 overweight and obesity have been considered a serious health problem around the world
(Shao et al., 2014). Experiencing increasing rates of overweight and obesity happened on both
developed and developing countries. Also, obesity caused several chronic diseases (De and Solvestris,
2019). Depend on the WHO report, in 2016 more than 340 million children and adolescents aged 5-19
were overweight or obese. In addition, data from different countries shows that the rate of overweight
and obesity are increasing around the worldwide over time (Figure 1).
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Figure 1. Rate of obesity in different countries (Lee, 2019).

Nowadays, the Body Mass Index (BMI) is commonly used to classify underweight, normal weight,
overweight and obesity. BMI is a simple, inexpensive measure of body fat. Therefore BMI is easy,
everyone can find it by measure their height and weight by using proper equipment. Then calculate
with reasonable accuracy (Guh et al., 2009). Moreover, level of fat in human body and future health
risks have relationship with BMI levels. BMI have a standard weight status categories that are be true
for each person after 20 years. The standard weight status categories are same for all ages and for both
genders.
When body mass index (BMI) of ≥ 30 kg/m2 and higher, it is define an obesity (Table 1). Furthermore,
if body mass index (BMI) between 25 and 30 kg/m2, the person is overweight (Derby et al., 2006;
Standard Health Care, 2020). It’s clear that, long-term positive energy balance leads to overweight and
obesity (Seidell and Flegal, 1997).
Table 1. Body Mass Index (BMI) classification from World Health Organization (WHO)
Classification
BMI
Underweight
˂ 18.5
Normal weight
18.5_ 24.9
Overweight
25_ 29.9
Obese
≥ 30

Furthermore, the waist is positively associated with disease, the better predictor of morbidity is
waist/height ratio (Gordeladze, 2017). It can be seen normal waist measurements for both gender in
Table (2).
Table 2. Classification of waist circumference (Han et al., 2011; Gordeladze, 2017).
Gender
Normal waist measurement
Male
≥ 94 _ 101.9 cm
Female
≥ 80 _ 87.9 cm

Hamarashid – Research Journal of Science – RJS 1(2): 45-53 December 2020

47

The aim of this research by review was to address the risks factors and health problems that are
associated with overweight and obesity generally. Then, mentioned some main points to protect
individuals from overweight and obesity and management weight to reduce health risks.
1. Risks factors of overweight and obesity
Depend on review of many researches, there are a lot of risk factors for overweight and obesity. A few
of it can be changed, and others cannot be changed (Han and Lean, 2016). As mentioned briefly in the
following:
1) Unhealthy lifestyle habits: For example; dietary intake, smoking and alcohol
consumption (Gordeladze, 2017).
2) Environment (Mokdad et al., 2003).
3) Family history and genetics (Australian Institute of Health and Wefare (2017).
4) Age: overweight increases with age, at least up till age 50-60 years in men and
women (Farooqi and O’Rahilly, 2006).
5) Gender: women have generally higher prevalence of obesity compared to men
especially when older than 50 years of age (Farooqi and O’Rahilly, 2006).
6) Race and ethnicity (De and Silvestris, 2013).
7) Educational level.
8) Physical activity: Generally, those who remain inactive and don’t have
physically active are usually more obese than those who are physically active
(Alfridi and Khattak, 2003).
2. Health risks of being overweight or obese
There are so many disease that have relationship with overweight and obesity (Controlled Clinical
Trials, 2003; Beenackers, 2013). It will be mentioned ten health risks or problems which are
common in our society:
a. Cancer
Several studies show that obesity and cancer have significant association. Overweight and obesity from
linked cancers was slightly higher in women than in men (Felson et al., 1992). Obesity leads to many
types of Cancer such as (Liver, stomach, kidney, colorectal, prostate, ovarian, uterine/endometrial,
esophageal, pancreatic, breast and gallbladder) which has a relationship with high BMI (National
Institute of Diabetes and Digestive and Kidney Disease Health Information Center, 2018). So, the
number of death from cancer for people who has BMI equal to (35) and more, is higher than people
who have BMI smaller than (25) for all types of cancer (Must et al., 1999; Jitnarin et al., 2010). Thus,
obesity has a close relationship with breast cancer (Bonan and DeCicco-Skinner, 2018).
b. Diabetes
With increasing weight, the risk of diabetes increases especially type 2 diabetes (National Heart, Lung,
and Blood Institute in cooperation with The National Institute of Diabetes and Digestive and Kidney
Diseases, 1998; Mokdad et al., 2003; Bluher, 2019). During a year follow-up, the major risk factor for
diabetes was body weight (Flechtner-Mors et al., 2015). About 8 out of 10 people with type 2 diabetes
are overweight or obesity (Pi-Sunyer, 2018). Obese person who are 25- 64 years old least four times
more likely to have been got diabetes than those who are normal weight (National Institute of Diabetes
and Digestive and Kidney Disease Health Information Center, 2018). Could be reduce the risk of
diabetes by losing weight which is shown by several studies.
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Figure 2. Increasing risks of many disease with increasing BMI (Dow, 2018).

c. High blood pressure / hypertension
Increasing in weight is strong associated with an increased hypertension (Farooqi and O’Rahilly,
2006). Co-morbid risks factors for increase cardiovascular disease are obesity and hypertension.
Obesity have association with development of hypertension (Farooqi and O’Rahilly, 2006). According
to Han and Lean (2016), hypertension could be improved by weight loss.
d. Heart disease and stork
Most of new research shows that the risk of heart disease and stroke increase as BMI rises (Must et al.,
1999). Heart disease contains cardiovascular disease (CVD), heart attack and heart failure (National
Heart, and Blood Institute, 2011). There were found out heart problem in obese people (BMI ≥ 30
kg/m2) more than non-obese (Guh et al., 2009). Moreover, overweight or obese person in high risk with
cardiovascular disease (Must et al., 1999; National Heart, and Blood Institute, 2011; Hugo et al., 2008).
e. Dyslipidemia
Dyslipidemia is abnormal amount of lipids in the blood. Higher body weight and higher levels of total
serum cholesterol are related together (Witters and Liu, 2017). There are some evidence that increasing
cholesterol levels have association with obesity. Hypercholesterolemia (very high levels of cholesterol
in the blood) increases with increasing BMI especially in women (Witters and Liu, 2017). A person
who has predominant abdominal obesity, total cholesterol levels are usually high (Lementowski and
Zelicof, 2008).
f. Gallbladder Disease
If someone overweight or obesity, his chance for getting gallbladder diseases is increased
(Lementowski and Zelicof, 2008). Gallbladder diseases consist of gallstones and cholecystitis. When,
human bile contains too much cholesterol, Gallstones might be happened National Heart, Lung, and
Blood Institute in cooperation with (The National Institute of Diabetes and Digestive and Kidney
Diseases, 1998).
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g. Fatty Liver disease
According to Pi-Sunyer (2018), studies have identified obesity has associated with fatty liver disease.
One of the effective treatment for fatty liver disease is increaseing physical activity. There is not
enough evidence yet, losing in weight might be helpful for reducing the risk of the disease especially in
obese people.
h. Osteoarthritis
Obesity person is in high risk to getting osteoarthritis therefore their joints and cartilage under extra
pressure (Dow , 2018). So, one of the major factor for osteoarthritis is obesity (Witters and Liu, 2017).
However, osteoarthritis increased steeply with age. More than % 45 osteoarthritis diseases in
overweight and obese people (Lementowski and Zelicof, 2008). When weight of body is increased,
pain of joints increased because they have significantly association which is leads to osteoarthritis
(Must et al., 1999; Lementowski and Zelicof, 2008). Maintain a healthy weight and lose of weight
leads to decrease Osteoarthritis (Akil and Ahmad, 2011).
3. Sleep apnea
During sleeping, there is a common disorder called sleep apnea. In that situation human cannot breathe
regularly. Also, for development the sleep apnea and problem respiratory system increasing on weight
or are main risk factors (National Heart, Lung, and Blood Institute in cooperation with The National
Institute of Diabetes and Digestive and Kidney Diseases, 1998; Must et al., 1999). Most of people who
have a BMI > 30 have a sleep apnea. In addition, loud snoring is typical features of sleep apnea.
4. Pregnancy problems
During pregnancy, obesity raise the risk of health problems (National Heart, Lung, and Blood Institute
in cooperation with The National Institute of Diabetes and Digestive and Kidney Diseases, 1998).
Pregnant women who are an obese may have a greater chance of having premature birth and infant
with low weight (Calle et al., 2003; Crujeiras et al., 2013). When obesity during pregnancy happened,
morbidity for both the mother and the child is increased. However, obesity also has a related to
complexity during labor and delivery, leading to a higher rate of caesarean section (McDonald et al.,
2010). In overweight and obese women the risk of caesarean section is higher than normal weight
women by more than 50% (Crujeiras et al., 2013). There are many problems in women that are linked
with obesity such as complications of pregnancy, menstrual irregularities and hirsutism (Brown, 2020).
Therefore, obese women have difficulties to get pregnancy compare to normal weight women. For that
reason, get advice the obese women to reduction weight pre-pregnancy (Zhang et al., 2007; Stubert et
al., 2018).
5. Prevention of overweight and obesity
To maintain a healthy weight, normal weight, lose weight or management weight, needs energy intake
to be less than the energy expenditure.
• Eating healthy food: collect information about most type of foods and nutrients to knowing
healthy eating type. To maintain a healthy weight eat the right amount of calories is important.
Someone necessity to lose weight should be reduce calories intake (Poobalan et al., 2008).
• It should be far from snacks than are high in fat and carbohydrate, eating fresh fruit and
vegetable instead of it (Ismail, 2018).
• Can be prevent cancer by eating fruit and vegetable at least five portion or 400g daily
(American Heart Association, 2015).
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Most of beverage is high in sugar, for example soft, sports and drinks, fruit juice drinks.
Because of encourage children to drink water rather than the beverages (WHO, 2003; 2015).
• Using brown rice and whole wheat bread instead of white bread and highly processed foods.
Because of it is rich in carbohydrate and saturated fat (WHO, 2003; American Heart
Association, 2015).
• Physical activity: There are many health benefits and it can be prevented chronic illnesses
(Goran et al., 1999). Each week, the recommended amount of physical activity needed.
Important factor to determining person can maintain a healthy body weight, lose excess body
weight and maintain successful weight loss is Physical activity (Goran et al., 1999; Health
Promotion and Non-communicable Diseases Section Public Health, 2015; Hanlon et al., 2019).
• Sleep: Everyone should be have a healthy sleep because obesity positively related with lack of
sleep.
• Declined sleep duration especially for children and adolescents leads to development
overweight and obesity (Ismail, 2018; Hanlon et al., 2019).
• Junk foods should be avoided that are high in calories in a small amount of food. For example,
fast food and dessert (American Heart Association, 2015; Ismail, 2018).
• Exercise: activity about 45–60 minutes/ five days in week (Ding and Gebel, 2012).
6. Discussion
Based on this research, both overweight and obesity were significantly associated with a several
disease as it mentioned above. Possible treatments for overweight and obesity are different for each
person. However, there are some treatments such as choose healthy lifestyle, select a program to lose
weight, medical drugs and surgery. Then, the main point is, that it could be said, weight loss can be
decreased most of disease, improve overall health and decrease rate of overall mortality (Wareham et
al., 2005; Witters and Liu, 2017). For obese people, monitoring calorie intake and increase physical
activity will be decline most of illness such as type 2 diabetes and cardiovascular disease (Ding and
Gebel, 2012).
Conclusions and Recommendations:
Eventually, overweight and obesity is associated with an increased several major risks factors and
health problems. Over next ten years, rate of overweight and obese people will be increase double in
the whole world.
Depend on this review and many studies that is done in the past few years, obesity prevention is
urgently needed. Especially for a group of people who are at high risk for weight gain and obesity. For
Instance, people who have a genetic predisposition. The group of people can management of their
weight by changing life style. It is including eating healthy food, stop smoking and increase physical
activity. Additionally, an effort to keep healthy weight in children and adolescents is very necessary.
Lack of physical activity encourage the excess weight and to being overweight and obesity.
Consequently, physical activity is related to improve overall health and reduce the obesity
development.
Promoting the physical activity should become a part of live for everyone. For that purpose, should not
be focused on going to sports clubs because of every one can doing sport by own self such as, such as
walking and cycling.
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As another important point, government should have active role in reduce obesity by improvement
healthcare and promote facility to increase the physical activity.
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Abstract
Chromosomes are the secret of the transmission of the characteristics of parents
to children, and this applies to all plants, animals and single cells.
Chromosomes carry genes, and determine the type and characteristics of the
next generation. There are some insects that scatter and leave their eggs, and
others lay their eggs in tree trunks or in dead animal tissues or stick eggs on the
back of the male after intercourse. And cockroaches and grasshoppers lay their
eggs closed in a spongy substance that forms a mass of eggs, and few types of
insects do not depend on fertilization, as unfertilized eggs lay half the number
of chromosomes to multiply and grow as if fertile, and their females do not
need to mate, and this is common in aphids and small insects that feed on juice
plants, especially in the spring, when food juice is abundant, and when food is
scarce in summer, they resort to sexual reproduction. In sum, it can be said that
most insects make sure that their eggs are close to a source of food after they
lay it.
Keywords: Chromosome number, Insect, Cytogenetic Methods, classification,
Cytogenetic variants.
Introduction:
The list of organisms by chromosome number describes the chromosome or numbers of chromosomes
in the cells of plants, animals, pioneers, and various other organisms (Chambers, 1917). This number
(the number of chromosomes in the cell), as well as the visual appearance of the chromosome, is
known as the nuclear pattern, and can be found by looking at the chromosomes through a microscope.
Attention is paid to its length, centromere position, range pattern, any differences between sexual
chromosomes and any other physical properties (Carlson, 1952; Nicklas and Staehly, 1967). The
preparation and study of nuclear patterns is part of cellular genetics (Nicklas, 1967). Biological
diversity is the occurrence of multiple and varied phenotypes of organisms, and this term is sometimes
used to explain that different morphologies can arise from the same genotype, while the term genetic
polymorphism is used by molecular biologists differently to describe some mutations or differences in
The genotype is such as the nucleotide polymorphisms which may not always correspond to the
phenotype.Polymorphism and its diversity is common in nature and is associated with biological
diversity, genetic diversity and adaptation, and usually leads to the maintenance of a variety of different
forms in a diverse environmental community, and polymorphism may be the most common example of
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it, and other examples include various blood types, human hemoglobin and different types of butterflies
And insects (Nicklas and Koch, 1969; Nicklas and Ward, 1994). Polymorphism results from different
evolutionary processes according to the theory of evolution as does any aspect of the species, it is
ultimately a genetic method and is modified by natural selection as the genetic makeup of the
individual determines his external form, and the term polymorphism also indicates the emergence of
more than two different types of The structural and functional aspect, and despite the general use, the
term variety of shapes is very broad, but in biology it refers to a specific meaning, especially when we
talk about two apparent forms only, noting also that this definition deletes the characteristics that are
constantly different such as weight despite It contains inheritable components, but polymorphism deals
with forms in which the difference is binary and clear, and it is common to use the phrase "morph" or
"polymorphism" to refer to geographical and spatial differences, but this use is completely wrong
because geographical differences may lead to Variation in formal characteristics occurs, but true
polymorphism occurs within single clusters (Li and Nicklas, 1995; Nicklas, 1983).
This term was used for the first time to describe the visible morphological differences, but it is now
used to describe the invisible differences also, such as blood types, for example, which can be detected
by laboratory analysis, and rare differences or genetic mutations are not classified as multiple forms,
because this classification requires that The frequency of the formal trait is too high to be caused by
new genetic mutations, and if we want to use the language of numbers, it must be greater than 1%
although this percentage is much higher than any normal rate of genetic mutations (Nicklas, 1988;
Nicklas and Koch, 1972).
Definition of Cytogenetic:
Cytogenetic, is a branch of genetics concerned with the study of genetic phenomena and how
chromosomes relate to the behavior of the cell, especially its behavior during equal division and
meiosis without the need for DNA extraction through the use of optical microscopy (Zhang and
Nicklas, 1995; Nicklas et al., 1989). The techniques used include stereotyping of cellular nuclei,
analysis G-banded chromosomes, and other genetic cellular domain techniques, as well as molecular
cellular genetics such as fluorescent in situ hybridization (FISH) and comparative genomic
hybridization (CGH) (Zhang and Nicklas, 1995).
Scientific classification:
The basic scientific classification was that the six-legged division consists of four main groups: insects,
glove-tailed, silverfish with two thorns, and conical-head, where the last three groups were classified as
belonging to the "inner jaw" group (in Latin: Entognatha) because Its mouthparts are internal (Nicklas,
1977; Paliulis and Nicklas, 2000). This classification has changed dramatically, especially after the
advancement of methods of studying the evolution of animals, where it became possible to determine
their ancestors more accurately, in addition to the development of studies in genetics. One theory has
recently emerged that postulates that hexapods are multiracial, in which it appears that an endopods
group has an evolutionary pathway different from that of insects (Church et al., 1986).
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Figure 1. Some insects (dancing fly, long-beaked fruit weevil, mole cricket, German wasp, imperial gum
moth, and shrew bug) (Forer and Koch, 1973)

The section of exopterygote (Latin: exopterygote) can be divided from Neoptera to arthropods
(Orthopteroida) and Hemipteroid (Latin: Hemipteroida) (Camenzind and Nicklas, 1968). It can also be
called the exopteryoid and exopteroid. There are about 5,000 species in the order of Odonata (Latin:
Odonata), 2,000 species of mantis, 20,000 species of grasshoppers and their relatives, 170,000
butterflies and moths, 120,000 flies, 82,000 true bugs, 360,000 species of beetles, and 110,000 bees.
And ants. Since most of the ancient scientific classifications of different people have now emerged as
being multi-ethnic in fact, it is best when classifying insects to avoid using words such as class, above
rank, and suborder, and focus on the ranks instead. The following list represents the best agreed upon
scientific compilations of insects (Ault et al., 2017; Felt et al., 2017).
Chromosome Chemistry and Familial Propensity:
The chromosome is chemically composed of two nucleic acids, namely, deoxyribonucleic DNA,
Ribonucleic acid, and certain types of proteins. The increase in the number of sex cells, the formation
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of the small nucleus, the increase in the central assembly of the chromosomes and the increase in the
rate of chromosomal changes represented by the chromosomal and chromatid fracture and
chromosomal segments, annular chromosome, and types of chromosomal abnormalities
A- The anomaly that occurs in autosomes
B- The anomaly in the sex – chromosomes (Golding and Paliulis, 2011).
Each of these two sections is further classified into two main types, depending on the type of anomaly,
namely, numerical chromosomal abnormalities and structural chromosomal abnormalities (Doan and
Paliulis, 2009).
Where the Canadian scientist Murray Barr discovered in 1949, by chance, the existence of a nuclear
body inside insect neurons, which he called the nuclear follower, and indicated that its existence is
limited to female cells, not male cells, and thus was considered a useful body for the purposes of
distinguishing between male and female (Paliulis, and Nicklas; 2004). In 1951 Barr named the nuclear
dependent, sex-chromatin, and later named Par's particle after his discoverer. Then it became clear that
a bar particle could be seen in the cells of most tissues and in many types. Bar's particle is located
closely to the inner surface of the nuclear membrane and reaches a diameter of about one micron and
can be clearly observed through swabs taken from human skin or from the mucous layer of the lining of
its mouth and when preparing the traditional laboratory report, it writes female sex chromatin or what
is written as a positive particle Barr minus.It has been shown that only one chromosome, and not more,
will be active, regardless of the increase in the number of X chromosomes present in the cell
(http://micromanipulator.scholar.bucknell.edu, 2018). Therefore, the slight phenotypic differences
between individuals with an abnormal sex chromosome number and normal individuals are due to the
activity of extra chromosomes before the inactivity of those chromosomes. With X-chromatin tests, it is
very useful in the field of diagnosing disorders of the sex chromosomes, and it is worth noting that the
Parasome can be one of the X-chromosomes - meaning that its origin is either from the father or from
the mother and it is ineffective from the genetic point of view (Ellis, 1962).
Cytogenetic Variants:
In previous cytogenetic studies on males of two types of flour beetles, which are the rusty flour beetle,
castaneum. T and confusum. T, to show the imprint of the nucleus and to know the physical and sexual
chromosomal shapes. With scissors and pasted onto graph paper and with a unit of measure, that is, the
number of squares occupied by the chromosome that was, it was affixed to the graph paper and this
represents the length of the chromosome in millimeters, then the units were converted to the
micrometer m (which represents the true length of the chromosome) (Ellis and Begg, 1981; Powell,
1953; Alsop and Zhang, 2004). The difference between the sizes of the sex chromosomes X and Y is
clearly present in the family Tenebrionidae, as the Y chromosome is smaller than the sex chromosome
X, It has been shown that only one chromosome, and not more, will be active, regardless of the
increase in the number of X chromosomes in the cell (Zhang and Nicklas, 1996). Therefore, the slight
phenotypic differences between individuals with anomalies in the sexual chromosome number and
normal individuals are due to the activity of extra chromosomes before the inactivity of those
chromosomes (Jockusch and Ober, 2004). There are tests known as X-chromatin tests that are very
useful in the field of diagnosing disorders of sex chromosomes, and it is worth noting that the Parasome
can be one of the X-chromosomes - meaning that its origin is either from the father or from the mother
and is ineffective from the genetic point of view (Dudley, 1998).
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Genetic Crossing:
It is a type of genetic transmission or cell division that may occur in somatic cells during the direct
mitosis phase in both sexual and asexual creatures, where the study of genetic linkage and crossing
over in non-sexual creatures is one of the ways to understand genetic mutations because it is the only
source to follow Genetic transmission by binding and crossing over in a single cell. In addition, the
phenomenon of crossing over can lead to the expression of recessive or asymmetric genes in an
individual, and this expression has important implications for studying tumors and recessive lethal
genes (Drake, 1988; Biewener, 2003). The process of homologous linking or crossing over occurs
mainly between sister chromatids after the stage of replication (but before cell division), and this
pattern of homologous crossing between sister chromatids is usually genetically silent (i.e., recessive
characteristics) (Ikawa et al., 2004). Non-sister about 1% compared to crossing over in sister
chromatids in the direct division stage (Richard et al., 2007). The phenomenon of genetic crossing over
was detected by the detection of the point mutation in the Drosophila melanogaster named Drosophila
insect, where this double detection or mosaic was observed in the Drosophila insect (D. melanogaster)
in early in 1925 AD, but Dr. Curt Stern in 1936 AD explained in detail this phenomenon as a result of
direct division. Before the discovery of Dr. Styron, scientists assumed that the phenomenon of the point
mutation occurred because some genes have the ability to get rid of the chromosome that is on it, but
After this discovery, many experiments clarified what might happen during direct division in the cell
cycle and the mechanism of the phenomenon of transit and genetic linkage (Mill, 1975).
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Figure 2. Illustration of a homologous link in an individual asymmetric chromatid (Linsenmair, 1976).

Crossing over can occur at any stage of mitosis but can be clearly observed in individuals who are
heterogeneous in specific traits. If crossing over between non-sister chromatids occurs in a specific site,
this crossing over affects the traits carried in those genes at the same site, and then both Homologous
chromosomes will be chromatids that contain the genetic traits resulting in a phenotype, and the
resulting phenotype depends on the way in which the chromosomes are lined up in the interphase stage
just before division (Gullan, 2005). If these chromatids occur and contain different alleles on the same
side of the row, they will appear. The resulting cells are heterogeneous and thus undetectable despite
the occurrence of crossing over in the chromatin, but if the chromatids containing the same alleles are
lined up on the same side, the resulting cells will be homogeneous at this site, resulting in the discovery
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of a point mutation where one of his cells displays the recessive phenotype. Homozygous while the
other cell contains the homozygous wild type phenotype, and if those resulting cells continue to
replicate and divide, then the phenomenon of the point mutation will continue in the cell. Mo, which
results in a new phenotype, which is the heterogeneous phenotype (Barnes et al., 2001). It is known
that genetic crossing or mutations occur in the Drosophila insect and some fungi that reproduce
sexually and in human cells naturally, as it may allow the expression of recessive and carcinogenic
genes naturally and thus prepare the cell for division and formation of the cancerous tumor, and the cell
may produce a homogeneous mutation for the tumor-bearing gene. Cancerous and this leads to the
same result (Chown, (2004).
Genetic Control:
Genetic methods have been applied to control insects, but in most cases these methods are still under
development, and the first genetic applications are the extermination of the modern world spiral fly
(Merritt et al., 2007; Eisemann et al., 1984). In this program, the males were sterilized by exposure to
gamma rays and released at rates that exceed the natural non-radioactive males present in the local clan
for several generations in order to compete with the natural males, which leads to a decrease in the
reproductive capacity of the number of insects present in nature depending on the percentage of sterile
males that are released (Tracey et al., 2003). If the ratio of 1: 1 (sterile males: natural males) and sterile
insects were fully competitive, the reproductive capacity of insects present in nature decreased by
50%.If the ratio was 9: 1, the reproductive capacity of insects in nature decreased by 90%. This
technique has been used successfully on the island of Curaçao, and its success was helped by the fact
that the female mated only once.This technique is called sterile male release technique (Nevo and Coll,
2001).
The success of this experiment encouraged if it was applied to many other insect pests, Including
medical and veterinary pests. The cypress fly chrysomya the sarcophaga meat fly (Salt, 1961; Lee and
Jr, 1989). These studies included models for the clans to be controlled to determine the percentage of
sterile males to be released, and the genetic changes to develop strains that produce males continuously
and strains that contain cytoplasmic sterility factors.The cause of infertility in sterile males is due to the
presence of lethal mutation dominant mutations, which are nuclear changes or mutations that lead to
the death of the zygote or zygote, meaning that these mutations occur in the germ cell that unites with
the other germ cell in the fertilization process (Lloyd, 1984; Cator et al., 2009). In general, these
mutations do not prevent the maturation of the affected cell and its transformation into a gamete, nor do
they prevent gametes from forming the zygote, but rather they work to stop the growth of the zygote
until maturity, meaning that the dominant lethal mutations are not fatal to the treated cells, but they are
fatal to the zygote after its formation (Briscoe and Chittka, 2001). Death often occurs before the
blastoderm phase and during the early cleavage stages.all researchers agreed that the dominance of the
deadly mutation is due to a fracture of the chromosome and the failure of this chromosome to fuse
(Hristov, 2005). On the other hand, radiation sterilization causes sperm to become idle or stop
producing (Bennet-Clark, 1998; Miklas, 2001).
Conclusion:
The study of insect cytogenetics is still in the survey period. Further nuclear patterns analysis for
taxonomic review of several groups of species in order. Until now, classical chromosome techniques
remain one of the methods for collecting data relevant to systemic entomology. These methods give an
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additional impetus to a detailed karyological study of specific insect populations, especially those that
have a major impact on humanity.
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