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Abstract
The woody biomass has been receiving considerable attention during the last decade, because of its association
with energy, carbon stock and climate changes. The accurate estimation of the woody biomass is a pre-requisite
for the evaluation of forest management and its compatibility with the concept of sustainability.
The aim of this research to prepare allometric equations to estimate the woody biomass in the oak Maquis forests
(Quercus calliprinos Webb.) by conducting simple measurement of parameters on selected shoots. This estimation
constitutes the first step in the sustainable management of this type of forests.
The study was carried out during 2014 in the eastern versant of the Syrian coastal mountains. 45 shoots from
different stumps covering all sizes ranges, spread overall the study area, were selected. The sampled shoots
represented various diameters, altitudes, densities and soil fertility. 30 shoots were used for model construction
and 15 shoots for model validation.
Diameters of each shoot (at 30 cm height - D0.3) and its height (H) were measured then cutted from soil surface
to determine the fresh weight of each shoot and the dry matter content; samples of different parts of the shoots
were dried in an oven operated at a temperature of 105 °c until they reached a constant weight. Different forms of
non-linear regression equations were tested to estimate the aboveground dry biomass using diameter (D0.3) and/
or height (H) as predictor variables, but only 17 equations having R? or R?ad] values above 0.90 were pre-selected.
The models constants were calculated in Excel using the Solver.
The best equation had an exponential relation and used (D0.3), and (H) as predictor variables, with Rzadj=
0.967. The relative Bias, the relative Precision, and the Accuracy of this model were 3.44 %, 12.5% and 12.96%,
respectively.
The identified equation is of great importance for the design and implementation of sustainable forest management
plans in the studied area and for carbon stocks estimation at the national level.
Keywords: Quercus calliprinos, Woody biomass, Allometric equations, Eastern versant, Syria.
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Abstract

A laboratory experiment was conducted in order to develop an effective and rapid screening tool to assess the genetic
variability for the response of some Atriplex species to polyethylene glycol-induced osmotic stress at early growth
stage (Seedlings), and to identify the most osmotic stress tolerant species. It has been found that the osmotic stress
(- 1.2 Mpa) is considered as the lethal osmotic level, because it reduced the length of roots and shoot by 54.6, 53.3%
respectively, and this coincides with the definition of the lethal osmotic level, while the osmotic stress level (- 1.2
Mpa) is considered as the optimum osmotic induction level, because the reduction of root length at this level was the
least (9.09%) at the end of the growth recovery. There were significant differences in the response of the investigated
atriplex species to osmotic stress. Atriplex halimus showed higher tolerance, where it showed comparatively lesser
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reduction in the length of roots and shoot (17.71, 8.95% respectively), while the reduction in these two parameters
was comparatively higher in the species Atriplex polycarpa (25.00,17.87% respectively), so it can be classified as a
sensitive species to osmotic stress during the seeding stage.

Keywords: Osmotic stress, Induction, Screening tool, Atriplex, Wadi Al-Azeeb.
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Abstract

Mycotoxins cause economic losses such as productivity decrease, and health problems for humans and animals like
immunity weakness, mutations, cancer and death if consumed at high levels. This research aimed to investigate the
fungal species associated with Zea mays L. grains that are stored stored in the warehouses of the animal wealth
research administration in Rural Damascus (Syria), isolate them, and study the percentage of these fungi, and to detect
the fungal strains which excrete the aflatoxins, define Aflatoxins types using official methods, and to discriminate
the aflatoxinogenic and nonaflatoxinogenic strains by PCR technique to detect the existence of two genes aflR and
omt-1.
The results showed that the fungi (Aspergillus spp., Penicillium spp., Fusarium spp., Mucor spp. and Rhizopus spp)
were associated with corn, additionaly, there were dynamic series of their occurrence, and the genus Penicillium
was dominant in all seasons except in spring where the genus Aspergillus was the most dominant and distributed.
Eleven fungal strains as aflatoxigenic species belonging to A. flavus and A. parasiticus were defined from 20 strains.
The percentage of aflatoxigenic strains of A. flavus was 80%, and none of them produced aflatoxins G4 and G». The
species A. oryzae, A. niger, Penicillium verrucosum and Fusarium verticillioides did not produce any type of aflatoxins.
Results showed that aflatoxin B4 was the most excreted, and the statistical analysis showed significant differences
between strains in excreting specific aflatoxins. Strain sy 8 of A. Flavus was excreted the highest concentration of
aflatoxin B4 (1782.9 ppb). We could discriminate aflatoxigenic strains by targeting two Genes aflR and omt-1. This
research concluded that PCR technique is fast, sensitive, less costly and provide more precaution to detect aflatoxin
contaminations, and it can be used for primarily detection of aflatoxigenic fungi.
Key words: Aflatoxins, Aspergillus, PCR, aflR, omt-1, HPLC.
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S8 e cpn oS Gl g Aall Bs ye Yo Bl Aelaell il 53915 31 gl (n JLIT all ylaall Ll Bl 4y @y Je L JS pon b ol
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i + + B, A. flavus sy 27
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+ + -+ B, A. flavus sy 59
- - - - A. oryzae sy 9
- -+ T - A. oryzae sy 13
- - - - A. oryzae sy 14
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+ + + G, 5B, A. parasiticus sy 26
+ + = G, 5B, A. parasiticus sy 60
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- - - - Fusarium verticillioides sy 42

* PCR: Polymerase Chain Reaction, HPLC: High Performance Liquid Chromatography.
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Abstract
This study was conducted in the research laboratory of the chemistry department, Faculty of Sciences (Damascus
University/Syria). The total phenolics and flavonoids, the scavenging effect on 2.2-diphenyl-1-picrylhydrazyl radical
(DPPH) were determined in the ethanolic extract of both cultivated and wild Vitex agnus-castus L. leaves. The
allelopathic effect of those plant extracts on the seed germination and seedling growth of Cress (Lipidium sativum L.)
was studied. The results showed that the leaves extracts of cultivated and wild Vitex agnus-castus L. had approximately
the same concentrations of total phenolics. The total flavonoids and the scavenging effect of the cultivated plant on
DPPH radical were higher than the wild one. The allelopathic effect of the leaves extracts on the growth of Cress
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might be attributed to their antioxidant activity. This extract revealed a complete inhibition of germination of the seeds
at (75g/1). The minimum concentration of both plants extracts that inhibit 100% of root growth was (50g/1), while for the
shoot, it was (50 g/l) and (75 g/l) in extracts of cultivated and wild plants, respectively. This allows the usage of Vitex
agnus-castus L. extracts in various environmental and industrial applications.

Keywords: Vitex agnus-castus L., Antioxidant properties, Allelopathy.
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Abstract

The study was conducted in 2010 and 2011 in the laboratory and nursery of the Faculty of Agricultural (Aleppo
University /Syria), and aimed to investigate different treatments to overcome the dormancy of the hard-coated seeds
for two species, Spartium junceum L. and Calycotome villosa (Poiret) Link, to improve germination percentage
and estimate their feeding values. Four treatments were used: immersion in hot water at 100°C, mechanical
scarification, concentered sulfuric acid (95%) treatments for two different periods (10 and 20 minutes) and the
control treatment.

The results showed that all treatments have significantly increased the germination percentage in comparison with
the control treatment for both species. Thus, the applied treatments had enhancing effects on seed germination,
indicating the presence of primary coat imposed dormancy in the studied seeds. However, the percentage of
germinations varies according to treatment and to species. The immersion in hot water recorded the highest
germination percentage for S. junceum, which reached to 83.33% in comparison with 20% for the control treatment.
While the highest germination percentage for C.villosa was recorded under mechanical scarification and reached
65% in comparison with 1.67% for the control treatment. The results indicated the necessity of pre-treatment for the
seeds to increase the germination percentage.

The chemical analysis of some biomass parts, which are consumable by livestock, showed the importance of their
feeding values. The content of protein reached reached 16.36% in S. junceum, leaves and 20. 97% in C.villosa
leaves, which indicated their feeding importance for livestock in natural forests.

key words: Spartium junceum, Calycotome villosa, Seed treatments, Chemical compositions, Nutritive values.
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Abstract

Spider mites of the family of Tetranychidae are considered as economic pests of lemon trees and cause serious
damages. The aim of this research was to study the population dynamics of citrus red mite Panonychus citri
(McGregor) and citrus brown mite Eutetranychus orientalis (Klein) in three lemon orchards located in different
sites in Latakia governorate (Syria), from April 2011 to March 2013. Three to five of P. citri population peaks were
recorded in different months during the study period. The highest densities of this species were recorded in the
beginning and in the end of winter and also in the beginning of spring. The citrus brown mite was, however, found
only during autumn 2011, in particular, on September and October. The results of the present research revealed
data about changes in population dynamics of tetranychid mites and this could be useful and implemented in mite-
control programs in Latakia governorate.

Keywords: Citrus, Panonychus citri, Eutetranychus orientalis, Population Dynamics, Syria.
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Abstract

The aim of this research was to study the effect of zeolite, manure and zeolite enriched with manure on the productivity
of vetch, cotton, wheat and maize crops. For this purpose, an experiment was conducted during the seasons of 2009
-2011, at the experimental station of the Arab Center for the Studies of Arid Zones and Dry Lands (ACSAD) in Deir
Alzoor province (Syria).

The experimental design of the experiment was Split Block Design (SBD) with three replicates using fresh water 0.93
dS/m from Euphrates river and drainage water 3.35 dS/m with four treatments namely zeolite (T+1), manure (T2), zeolite
enriched with manure (T3) and control (T4) . The amendments were added at a rate of 10 ton/ha before planting.
The results showed significant differences in the productivity of vetch, cotton, wheat and maize crops in the treatments
amended with zeolite (15.67, 3.91, 5.2, 3.43 ton/ha respectively) compared to the control (11.61, 3.46, 4.45, 2.86 ton/
ha respectively), also significant differences in the productivity of cotton and wheat were noticed in the treatments
amended with manure (3.85, 5.18 ton/ha respectively ) compared to the control (3.46, 4.45 ton/ha respectively), whereas
significant differences in the productivity of wheat and maize were noticed in the treatments amended with zeolite
enriched with manure (4.77, 3.05 ton/ha respectively) compared to the control (4.45, 2.68 ton/ha respectively).
Furthermore, results showed that there are no significant differences in the productivity of treatments for all crops
when using two qualities of water (fresh and drainage).

This study showed significant differences in the productivity of vetch in the treatments amended with zeolite (15.11,
16.22 ton/ha) compared to the control (12.49, 10.73 ton/ha). Also, significant differences in the productivity of maize
were noticed in the treatments amended with zeolite when using two qualities of water (3.73, 3.12 ton/ha respectively)
compared to the control (2.86, 2.49 ton/ha respectively), whereas significant difference was noticed in the treatments
amended zeolite enriched with manure and irrigated with fresh water (3.51 ton/ha) compared to the control and
treatment amended with manure when using two qualities of water.(0.93 dS/m and 3.35 dS/m).

Soil properties were improved in treatments amended with zeolite and zeolite enriched with manure in comparison
with the control (for example the percentage of organic matter and total nitrogen, available phosphorus and potassium
were increased and soil pH was decreased).

Keywords: Zeolite, Manure, Drainage water.
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Abstract
This research was carried out at the olive grove cultivation center of the Directorate of Agriculture located in Tel Minin
area in Rural Damascus, Syria in 2016, to investigate the effect of three levels of magnetic field 0.09 <0.06 and 0.03
Tesla on the chemical and physical properties of water and plant productivity indicators.
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Draja potato tubers were planted, a drip irrigation system was installed and the water requirement for the plant was
determined using Class A basin. According to the results, water quantity for irrigation and irrigation intervals were
determined.The effect of magnetic field on the chemical and physical properties of water has been investigated and
the following results were obtained:

The exposure of water to magnetic field of 0.09 <0.06 and 0.03 Tesla showed a significant decrease in the electrical
conductivity of water 14.07%13.70%¢11.85% respectively over the non -magnetized water. The exposure of water to
magnetic field of 0.09 Tesla« 0.06 Tesla resulted in a significant decrease of surface tension by 0.1 N/m <0.21 N/m
respectively over the non -magnetized water. while there was no effect of water exposure to 0.03 Tesla of magnetic
field on surface tension of water. The magnetic treatment of water affected the productivity indicators of the plant.
The exposure of irrigation water to magnetic field of 0.09 , 0.06 , 0.03 and 0 Tesla resulted in an increase in the
growth rate of tuber germination, where germination rates were 93.33%: 86.67% 80:% 73.33% respectively over
the non -magnetized water, 20 «21.5 «22.5 and 22.5 days of planting respectively over the non -magnetized water.
The exposure of irrigation water to magnetic field of 0.09 «0.06 and 0.03Tesla has significantly increased the plant
productivity by 27.24% 15.84%: 4.34% respectively over the non -magnetized water .

Keywords: Potato, Magnetic field, Electrical conductivity, Surface tension, Tuber germination, Productivity.
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Comparison Between Manual Methods and Automated Techniques
to Calculate Morphometric Properties of Quweiq Basin
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Abstract

The Quweiq basin is considered as the major basin in Aleppo plateau in the northwest of Syria, occupying an area of
5831 km2, of which 4930 kmz2 is in Syria and 901 km2 is in Turkey. The study was carried out in 2014 in order to calculate
the basin's morphometric properties using 18 topographic maps at scale 1:50000, and SRTM 90m-DEM to complete
the basin's area in Turkey. Data were processed using Arc Hydro which is an extension of ArcGIS. The morphometric
properties were calculated in a manual method (traditional) and in automated techniques. The results showed variation
between the two methods, as the stream number in manual is 9102, in automated is 25922, total stream length is 6949

©2018 The Arab Center for the Studies of Arid Zones and Dry Lands, All rights reserved. ISSN:2305 - 5243 ; AIF(NSP)-177

2018 (2-1) 11 dalodl clialh d yall At The Arab Journal for Arid Environments 11 (1 - 2) 2018
79



km in manual, in automated 16884, mean bifurcation ratio in manual is 3.7, in automated is 4.4, Stream frequency in
manual is 1.5, in automated is 4.4, Drainage density in manual is 1.2, in automated is 2.9, Sinuosity index in manual is
1.6, in automated is 1.6, Constant of channel maintenance in manual is 0.8, in automated is 0.3.The study showed that
the using of automated technique is comprehensive, easier and faster than the manual method.

Keyword: Quweiq basin, Morphometric properties, Digital Elevation Model (DEM), Geographic Information System
(GIS).
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Abstract

The research aims to study rangeland dry matter productivity estimated from LandSat8 -Normalized
Difference Vegetation Index (NDVI) using different levels of satellite image processing, for AL-Sweeda
Badia in Syria, during April, May and June of 2015. NDVI was calculated according to the digital number
values, followed by the top of atmosphere values, and finally the Ground Surface values after conducting
the Atmospheric Correction. The relationship between plant dry matter productivity and NDVI values of
each level of image processing was concluded and then applied for estimating plant productivity and
formulating productivity maps for the study area. The results were compared. The raw satellite images
with digital number values contained geometric distortions caused by topography, climate, sensor speed-
height changing and atmosphere rays refraction. The same was for the top of atmosphere level, however
ground surface level values after conducting atmospheric correction was found to be good in rangeland
statue forecasting and plant dry matter productivity estimation, unlike the previous two levels of image
processing.

Keywords: Plant dry matter productivity, NDVI, Satellite images L8, Digital number, Top of atmosphere,
Ground surface, Satellite image processing.
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Abstract

The aim of this study was to evaluate the efficiency of combination amino acid proline with Low-Density
Lipoproteins (LDL) into local semen extender for Awassi rams. Semen was collected three times per week
during the breeding season by the means of artificial vagina from 4 three-year Awassi rams with body
weight 75+3 KG.

Semen was frozen in liquid nitrogen -196 C, in five extenders: AndroMed (control), sodium citrate-glucose
with 20% egg yolk (v/v) and proline at two concentrations 25 and 50 mM (EY+25P, EY+50P), sodium
citrate-glucose with 8% LDL (w/v) and proline at two concentrations 25 and 50 mM (LDL+25 P, LDL+50 P).
Motility and live-dead sperms were evaluated at each step of semen handling by using phase contrast
microscope and eosin-nigrosin staining technique for differential live - dead spermatozoa . CASA system
was used to evaluate the frozen semen motility parameters. The percentages of live sperms estimated under
eosin-nigrosin staining technique were 66.40, 62.10, 60.70, 58.50 and 56.71 % in LDL+25P, LDL+50P,
AndroMed®, EY+25P, and EY+50P respectively. The extender containing 8% LDL and 25mM proline was
significantly superior (P<0.001) to other experimental extenders.

The results of semen analysis by CASA system showed that there were significant differences (P<0.001)
in the studied extenders. Motility was 64.97, 60.30, 59.02, 56.40 and 53.51% in LDL+25P, LDL+50P,
AndroMed®, EY+25P, and EY+50P respectively. The progressive motility was 47.18, 44.86, 45.37, 42.14,
and 39.85% respectively. There was a significant difference among extenders (P<0.001) in term of VCL
90.8, 81.49, 82.57, 85.19, and 83.88um/s respectively.

The conclusion from this study is that the combination of amino acid proline with LDL fractions are synergistic,
they have a cryoprotective effect and significantly enhanced motility parameters of frozen-thawed Awassi
ram semen.

Keywords: Semen, Extenders, Low Density Lipoproteins, Proline, Awassi ram.
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Abstract
This study aims to evaluate the use of the olive tree pruning by- Products (leaves and twigs) as
an alternative for barley straw in the diets of Awassi sheep males. The study was carried out at

the Agricultural Research Center in Salameih (Hama. Syria), during the period between 15/6 to
19/8/2011. Three balanced diets with energy and protein content, that contained different ratios of
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olive tree pruning by-products (20, 30 and 40%) of the total diet ingredients, were compared with
the control diet, which contains barley straw (20%) of the mixture were tested. The four diets were
used to feed 24 heads of Awassi sheep males (which were randomly and equally distributed into
four groups) with an average age of six months and an average weight of 43.05 + 2.2 kg.

The daily growth rate was significantly higher in the control and first group (20% of pruning by-
products) (239.68 and 222.86 g/head/day respectively) without significant differences between
them, followed with significant differences by the second and third groups (30 and 40% pruning by-
products) (189.15 and 184.13 g/head/day respectively).The feed conversion rate ranged between
8.05 and 11.3 kg dry matter /Kg weight gain, while no significant differences (p <0.05) between the
control and the first group were noticed. On the contrary, significant differences between the control
and the second and third group was noticed. The digestion coefficient of dry matter ranged between
57.1% and 63.68% with significant differences among the four studied groups.

It can be concluded from the study that 20% of olive tree pruning by- products might be used to
feed Awassi sheep by herders.

Keywords: Awassi sheep males, Olive tree pruning by- products , Digestion coefficient, Daily growth
rate, Feed conversion coefficient.
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Abstract

This study aimed to predict the total milk production using some indicators (partial milk weight, weights of
goats, abdomen mass at birth, type of birth and birth season) using linear equations. According to results the
early selection of females can be done, thus reducing expenditures and time and achieving fast successful
achievements.

Data was collected from 705 goats kidding during the period 1993 and 2013 in Ezraa Research Station
affiliated to the Arab Center for the Studies of Arid Zones and Dry lands (ACSAD), The collected data
included: the weight of the goat before the mating season, weight of the goat after kidding, type of birth, the
litter weight at birth , and milk production. Database using the software D-Base 5.5 (1999) was established,
and the data was analized using the program SPSS 18 for comparing means, analizing of variance between
the different variables, estimating correlation coefficients among all measurements and weights, and using
the coefficient of linear regression to estimate and find the best predicting equation suitable for the highest
determination coefficient (R?) .

The average weight of the goat before the mating season was 48.7 + 15.0 kg , the average weight of the
goat after kidding was 56.1 + 12.9 kg , the average birth mass was 6.76 = 3.28 kg , the average total milk
production was 281.9 + 84.8 kg , the length of the milking season was 160 + 42 days, the daily milk was 1.76
+ 0.441 kg , the milk for 30 days was 61.8 £ 21.4 kg, the milk for 60 days was 126.9 + 33.7 kg , the milk for
90 days was183.1 + 47.2 kg , the milk in the first, second, third, fourth, fifth and sixth months were 61.8
12.3,65.1 + 18.8, 56.8 + 17.4, 45.8 + 13.5, 35.9 + 13.3, and 26.0 + 10.3 kg, respectively.

The results showed that the correlations observed (among the total milk production, milk production from
the first month until the sixth month, milk production 60 days and 90 days, the weight of the goat before
matting season, and after kidding, type of birth, litter weight at birth, and parity) were significant at level
(P < 0.01) and the highest correlation coefficient between total milk and milk 90 days was (r = 0.90), while
the lowest one was (r = 0.16) with the goat weight before mating season. In this study some predictable
equations were established between the total milk, partial milk, body weight of goat, type of birth , and mass
weight at birth.

Keywords: Shami goats, Total milk production, Partial milk production, Type of birth, Goat weight, Parity,
Litter weight at birth.
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Abstract

The study was conducted in 2013 in Sweida Governorate (Syria) in the most important locations of grape farming,
which were exposed to Phylloxera (Phylloxera vitifoliae) infection through a simple random sample consisting of 100
farmers whose vineyards were infected with phylloxera and other 100 ones who had no infection. The sample was
distributed on targeted villages according to the relative importance of the number of farmers in each village, hence
the size of the sample was 200 farmers.

The research aimed to estimate the level of farmer's knowledge of phylloxera and how to manage this pest, and to
find the relationship between the socio-economic factors and the level of knowledge.

The results showed that most of the vineyards’ farmers had a medium level of knowledge about phylloxera insect
and controlling methods. However, the level of knowledge was low for the part of farmers who had no infections.
The results also showed that the communication with the agricultural extension, the farmer education level, the
percentage of the infected fields with Phylloxera in the village, the farmers experience in agriculture, the knowledge
about phylloxera spread in the village, and the existence of infected fields around were considered the most factors
affecting farmer’s knowledge of Phylloxera. These factors interpret about 62% of the entire variation.

Results also showed also that farmers got about a quarter of their income from grape farming, and the majority of
them belonged to the age group of 44 to 70 years old. The average of agricultural experience was similar in both
two groups of farmers with infected vineyards and those with healthy vineyards (reaching 30 years and 29 years
respectively), while for the level of education, most of farmers got their secondary education and below, whether they
had or had not infected areas.

Conclusion: Finally, we can summarize that farmers’ knowledge about Phylloxera insect still limited and insufficient.
Therefore, it should be improved by extension activities, publications, and farmers’ education development.
Keywords: Grape, Phylloxera, Knowledge level.

Aeuat)
sl Gliel J€& Lo Lol Lajled Jawieds 3 adle 35108 Zasd el HLas Cpe domis U 2usLad¥ly 2812601 Lgeals 20,01 5y i juaws
flao¥lg sliall s 2 Lgtlawin¥ 550l (e sl 2 il g g 11 @l pidly 3Ty urtdl sl ol o SIS Aadma Gl
Sl ye S e JHU Jraml B35 5y Lgalaiuinsd) oLmYls Lgdudond s Olumnld Lie 51 (Luid 2152 Lgdlsgl i LS
(1999 . oally sals)
elane 2 2a S il ya0355 ale 6000 cpa STy Lo yae sy 3l B S 3 pmid Lo losll Ol july SLa9ally (933 soms Jonlgen a3
-(2001 .o3dke3y Granett) aal yasl dakeill ¢ Haill iy 2l alg 5,51 @Iladl ¢l
3901 sty o Ll o Cym sl 0,01 2 0 g e cgspaad] oyl plaill 2 2gSLall 5lnil el oo Lage 138 5o S R i
Ao gy 3l An Ll caly ady o laall Gote Lle (1Y) mm,tﬁmwu Cuyuwwujjm Ao 2 plantly Sulod ! Fially
(2013 aue 30 ASLan Yl desentl) Lils 306736 £yl @ ilig 1510 46821 523 2013 alul ,lasll 2 e S
A0, 2 g yoan dlnalom e s ds Lol | s 0 A0 45 1) %g_'l_.‘:,.@g ccdall 281 23 gl culinaled | V’A‘ Cre slangedd) Abnsloea dal
doliss lan! (o Jgemzmll g Ao g3l dnbiall (0 Yo 27 o e Dgmiiads oy oy e abablns any Y] o (e B
LUy A Ll | o (0 Ll ay L A5 L0135 L zu,sn 3y Jadi 3 cdall Jpama (e yladll 2] et e %o 11 5 sl
Leiw L@uﬁjg\bmwﬁ% 97 ans Le JSiig \)Lsa9325w:|‘;mwl Unsl=a2 3 #ulugu,gjwt dely Ml aadg
1099 g2 g allaitl 2.5 Lils 31483 s laddl de )30l allai 2 ZLu¥l Al uzs ¥l e (e Lal . \,m280 G, ALl CL,
(2013 el ) ) ailas Wl degall) L
siaa @al (e 3usly Daktulosphaira Vitifoliae | s skall 5 yio aaiy &y ailly & pidl la¥l e spuald 3e,S0 3 50l (0 a3
shaily (Al culgiuad Hlaia¥l (e 5 pu @lalis z9)n 2 Lernaly (Y Gle Matly caliddl Gle €I Loy il |l culaYl
g yall H1 Il A8l S ol gl Ly Lgimal<e
2 5 yasdl cadis| azy (2011 . Strik) aige @3 yag (gl 1 il y calall Lale Lw,; umj 3a,SI yeam e 3 ydsl oia GIaT
ulcc,,mws@mgmwﬁ%oeuL“;,suj\;&fﬁidmwmﬁ@;j%jﬁ‘18456Lc’%smmawﬂ\¢}zwwé

The Arab Journal for Arid Environments 11 (1 -2) 2018 2018 (2 - 1) 11 dalsd! cliall dy yall ALt
140 " o "




Ly g <o Lo agons Lty iyt e w@Iladl (yo 6531 3lolLin 11 o il ool 1S g t\wa‘ 2 e gyl g SIS gl
(1997 s 3uiadl) 1935 ﬁua«)}uioﬁdﬂoﬁmﬂ AMMS\ 439 (1995 (o3de s Strik)
|ﬁ5u_mwmu\fﬂm‘_.\wtdy_~@a\ws.mmmu,m,b;m,!ul M 1974‘3L¢ lugead! Alnaloes I 2831 el
g.daslzn.u_)bbgmbﬂl 35139yl 20063L¢%5m_b.\34:,)g.970)w4,.u;1\u_.lsu\ A 6B 5ac 2 g omeyl I Jgd (ye
Jtl (ya clgimy S0 oYl Jsun¥l alaitul aasy 32¥ olg Bylall Jsamdl sae 5303 |yl oy riliblons Lessg luggd]
Hwtﬁ@oﬁ@m&\ oia liyn a3y . (1999 .o55e 5 OMer 1999 .o55s 35 TFONCOSO) 48Y1 5 y5lain e el 3 aciall [5Luusll
(2007 (53535 Scalabrelli) L@.d.c Loatall Calia¥l de bl 2 La, 501 11285 . (1999 (Abu-Qaoud) duslazz¥l calis¥! e
.(2004 .33Ls35 Shaffer) muaill aese 2 La 5k,

ables 29 ale (S Hagll goime e o ST Aely) a3 ol 2ol el 530135139 (e 3sball dew Il culilan ¥ 5o
oolasil i 2013 ale il ;188 9605 11 2003 ale il ;1iSa 10408 ¢pe de gy 1 A Lt Lggd cumnaseil 31 als (S ol ayge]
e calaalell 23 S Aely) sagay laddl Hids s 5!l yeSaliall Aol HLanY dalass 2 sgm aa il 1aa o) % 6.18 cal,
29 am g lall AL g e g .3 il 02 HLAT (o el &y ygudl e |y 301 3oVl g a5 301 3,51 39 i (pe 3l cilel 2 ¥l (e @)
g dl eyl e ¥ OIS cLgule dlnaloell 359 ping 30 )SI1 3 i Aueal (po @2 01 le (Lol 12 2 Alnll Cagae g ol yudl 45 s
SN Gl wag 3 by Lay Ba SN eyl o B8 yas (Sute dauamig +3 yulaint) 3 il ola HLasil Giliad Sle syl dalis 3l alall
Ll (e aal Gle @anebod o S ) Bl ailemgillg il y1atly

1Cond| AU

o] Gl Caugs

gy Lgia 1Bl 351 g |y gLiall 3 s fumey e ) 311 A5 yas Goe aasd - 1

-3 bl olgy ol J A pae 2 55 ) e Latin Wl A0a LB Jalgal! (u\ dodss - 2

430 ylo g Condt 31 ge

NP SOV IPA | sﬁ@apu\;@g@igm La Sl el y) pdlga (MJ 29 (dgu) olgdl dadlea 2 2013 ale P eyl ai
tles sl cniataie cuiess
coslaney by A M Bagas ¢ slama ¢ o I el 9® (ST AILIN (6 N ey ool ayged! dalata - 1
ALl o dazs Bus g By y3 cladig  ls Aalaie - 2
N yaaS 5uall 3 piiomy @gad 3,80 Hlma] cogan (il el 3 Gle 031 Jais! ‘&M|@m|lwpﬂ\t&aﬂw)&‘ Jaasd &
Lgwdd Ayl 3lalia 2 Lo (Q.A)L’:Lﬁu‘ o3 o Gl cnesl ) @ GBIy cone sl 30 408 @asac 3l 13y
Sleue S g5l xe 100 HLast @3 3wl yull dalate 2 ol ell Abiel) el 5L 2 Alapnd) 5 glall Aal) A ylo al il @3
gﬁéﬁ 3 il Bleall Joamdl (593 2a S el e otad Lrealll Buaa¥ Covumy Fougiaall (6,311 e e 3ge el U pa Begaza S (e
82152 200 Ll @om 1S 02,5 (S 2 dagli! Sy
il (e nesh e el 2 adlel
2 el aLaoYN 3,509 A3 & juaeg Agedl el o¥lg dels 3l 55108 203 a5l Bl (e Lgaex @ 23318 SBLa
f3uslly Al ol 3 (6 55T il (g (g SIYI 2Blsll g Angiial (6 ,a0 2 4oLy ¥ cilasglly el asgeal| dlnaloa
AWLEL el yal oyl e comdl Calual anss il clastall pend Zeaall Gleca¥l 35kl P35 (e Lggle Jyemsdl @3 2t 5l Sl
Al uc)‘).acnw‘
I e Dalal!l ‘_ua..\.xuu‘ 435 .SPSS 15 e eyl polall 3ilas ¥ e 3ol sl ‘:‘J_‘,wa LmSj ‘Lt.maj bl s
s Al 2 dolis Y| d-ﬂLu by BaSI oyt oy Bl BMall olnily 353 olidd adiiady 109 s doliS )l bolas - 1

Y EY At 4a
— E(x—x)(}’_y) = Qg Ao
VEG =DV
2018 (2 1) TRl Sl pull 1 The Arab Journal for Arid Environments 11 (1 - 2) 2018

141



el Jlall @ sl dasugil s X

il Jaladl @3] oLl ol

ool Lglausiio (e Janall Jalall @33 3l sl : (X — x)

bl Lglacugie (o il Jalall @ a1 =il :(y = )

oo (o ST g Lanlusl ol Lagie S «0r0 yalls cry 23Mall Bl yd 2 hiigy 23815301 Jolas - 2
(3 M BuS s Lealun Lo ol Legia (S Audumg lily e 35bie oo pallall bl

Al Aolatl ya 3olgd) Jalas Corusey

Y TG

s S alids gl sl Y

gyl 3 ,aliatl sl el sae :N

.(Dependent variable) wlul sl e [ puiie 4l o] 2 oy olyy gasail e Brlie sy sauaill Slasd ! Hlusa ¥l - 3
e s e 39m5 735081 45,3455 . (Explanatory variables ) il el il peos T 51 uine 331 Gl 2 gymss
ol Glasl a2 3seil aaly il Jaladl oladly Alaiall Jalgall (re suma aoly oladl 2 5eed Aland) ool puiilly woldl it

Al st
Y=b0+blxl+b2x-2+ ......... +bnxn+€ 4—..‘“—‘-‘ "
.ceL‘.Jl a1 :bo
IO | IV ER YU PO o T o 7 o )
(gl Uasl @

) e Las Yl alaiiul @ LS

Jsamdl 595 cnesl U iegazma o callawgilll 335151 L dalaiial @3 udg condargio o B9l AV 38 50l 5Las ! oo ((t-test) T LSS
EPSESURS NP CSPRNEW PYEPSPIUD- I SVER PR SO I PO RIS SUUSVPSCRNPIE A WS P I EN 1Y v SR (FPPSYPE N INY
Otiegazell Glagie ( Bogias 39,8 lia cSIS 13 Loyd 4a yal clidy

ey 5Lin 59 i 5 53Ty rasel anly uiie JBY1 e of Aanal o yitie o doli ¥ Aual 58 i 1(Chi- Square) @l e
By e b ol (Gsiae) a5 Jag a5l 51 Sall o igall 51 S5 Golad st iy LS el yiiall By 301 by 553l o 531 gl
oy 15 Lega 3 yal clld g caglead) Jsmiod) 6935 bl Joimdl 655 el e game Sl roaladll (Syieal | 5550 Ui dalaiiaal
Legin Bygias 39,0

15 iy B 5501 (yo 13y b uliio aluiiunly (1 peSsLiall 3 i S el 31 Clae 55ne) golall yuitll ol @3
gosha asy calddl Gle Lauals plSay 3 pdmtly placd) s il 52311 oliay lgie 3310901y Lelanl 351 by Ley Lol (ol ely
Jpo¥ aluzial wie B il mlaw (e @ualatl] Aalaia plas)ly «LgimdlSa 351 kg« Lgia Bul3ll 331 ,hoy  Lgllan) 3315 g L Lo¥l (ol el
Lol aa g8y a0l 2 BLa¥l HLamly olaall Jasdl e Jolatl) 2S5 caglall Jpao¥l alaston¥ Bulill 2,30l G5k caglall
Dleadl one 34 sl

LA e oty A3 40 Bl Y1 Ll 2yl IS o e 2Ly Al Y1 2 350 (ol Uiy 55 ST il s llac 5 idg
Llol mauad Cua g il e )8l o)l e Giegamma (po IS 1388 @5 @3 (g dedle 305 0 o egiledle poazme 7ol 55 cnesl 3 le
A g il e el )] 2 Lol @l s 535 o ol <y sLiall 5 iy

(@ladle 10 i) Giotie 48 p00 Sgius o

(LeMe 20 1T 4e) dougiio 38 a0 S5iue ®

(3eMe 30 127 (10) o dojas Sius o

The Arab Journal for Arid Environments 11 (1 -2) 2018 2018 (2 - 1) 11 dalsd! cliall d yall ALt
142 > b A >




ALBLL g FHLE
oSl el el LueLaia¥) - AplaB 5 dpaddll ailadl) (e - Y
) ) :&)Bl‘).ec.l
Lpaall ol @al aal oy 415¥y die g5l 501 Lgale Sl clgiudl s Guliyg 3,0l g B Grasdaly Liia) Luolida el aay
-(2003 .Abdullah) cul 3Ll calaa¥ly ISVl @ualall Catizl 4815512 )55 548 <3 5l
‘—')'Gja‘ﬁ UJ\}Jlulam593m56 W‘djmj‘éjgj“fmsw‘ AMMLAI‘JM‘LQJJM)SJ\UQJ‘JA)AL@};A&L
& gl a0 cne sl M oye % 15)5l£43gd\.@.v‘ 3y Mm;_uls LALC4O(QA)LQ&‘))L‘LU‘QJL)J.\J‘ um‘um)\)i‘wu\ Al yudl @Lu
)Mj)@\uhgu}mwwiug)\ﬁanbd‘mdu‘wgwi Llo! (q.@;.,\.‘).@.!a.»‘du;_d‘u«.a)bl‘uﬁ % 65‘:1.’\.‘4“@4.'.,\.‘
(el Joamtl LSJJU“-C)‘J“‘”%943 lat! Jaastl djémc)‘)aﬂ%85 «Via A calbig . LALC 40 M)L@L‘ gkt il fyed!
M&bzd))‘dm‘uj‘ﬁ‘°M‘3W‘u—”u“)}l‘w‘&w‘)‘mﬂﬁ AelyMb o Lud‘jwd‘)u«a‘aw‘muﬂqjéjwaﬂﬁ
{Q.gja\_u)‘unMﬁ@l}ﬂuﬂlﬂu}”)daal‘ucbﬂld.qaﬂﬁ_ujfw.ﬂ‘ L)"“"”JL‘SL)"S'CU'LC ‘Q@J\:-}A.Iaj L‘a)‘)_‘s‘ ujs.rj u.\.c‘g.u.u\S_n
R-TRO | &_'Lm_“g.“.:.u_\.c)‘)l\&)y 1 Jgadl emydt%uabb Gl

) qa (el Jall £ 5551 Jgad)

G55 ) 3l
t ks dla) 4gal L) 4ga! () pand) i
% dand) % dand)
6 6 15 15 40 2
48 48 42 42 602 540 <
1.149 46 46 43 43 60 <
100 100 100 100 £ saall
4 59 L 56 b giall

2013 ) i 1 juaal)

39,2 3529 e Ol Lol e AL Joaal (g9 Boliall Joamdl (693 el 31 Giegamme lawgio o A)laall Tlas ol a ] dies
Legio Bugins

13 ¥ 31,81 s0e 2

a3y s 501 5 Al Aegluadl Jsasdl 593 cnesl s Bliall Jsasl 593 cneol 31 (e JS8 3 5 51530 sue dawgie O Zul sl 55 ey
e % 83 5 % 78 il Ay Aagluadl Jsaml (5939 leall Jsaml @93 cnesl 3 2dle wie 5153l 3 55 pp 5, Y1 5l a1 sae 7l 53
Jsasl 593 sl 3 (e %0 9 sy Asluall Joasdl (593 cnesl 341 e Yo 13 6 31,31 3 (e a1 3 5ua¥ 31501 sue (IS cr 2 53!
Blall Jsaml 593 cnesl JlI Giesama (pa daia % 8 5. %0 O s g uzs a1 ,31 7 Lo 3l suie 39lad G130 Y1 Lal cdagled!
H(2 Jgaad!) ciesazmll o 3501 558 sue davgie 2 Bugies 3958 3929 pute EoLast gl (sl Lle Aauliatl Joamdl (593

Ba) 3 8 a3 G cpdagiaal) £ 555,12 Jgaad)

G55 3l

t ks dla) 4l Gl dila) 4l 8w 3130 aae

% daxd) % ddad)

9 9 13 13 3>

83 83 78 78 7243<
0.875 8 8 9 9 7<

100 100 100 100 g saxal

A5 2@ 5 Lo giall
2013 ) Le 1 jrad)
2018 (2-1) 11 dalodl clialh d yall At The Arab Journal for Arid Environments 11 (1 - 2) 2018

143



1)\l arlaidl gyt 3

Blall Joamdl (693 ool sl %o 1 35l of g (Al IS Bl ool e pen o Bue¥ B o 0 2500 1aa il (ye
Bue )5 301 IS cnel 3 Dbl 2518l e din ydge 1ag Lo¥l e I Joandl 593 cnesl 3 6al % 2 5 1) 5Ll
o e A syl () 31 i il (yn e 5301 cliasmiuad 5 5180 Byl ¢yl laill Gmimiall (Y (Ll @ity (3aonll
9 eonale 15318 Bliall Joamdl 593 cnesl 3 e %o 10 ol Sk ey LS . (1996 () Ao lit) a3lolSial g ol 53 (e 3Litea¥ g 5 52l oy
aalas gu)s dazd @gie % 9 5 dugilill 35lgadl % 19 5 auslac¥l sslgidl agin %o 271 JUcn> 2 31wV @l 1535 @ gie %o 31
Al o 2 % 27 51 ai¥) qlatt] 1538 00015 < %o 6 @gie cxall] A caaly a Fegleadl Jsamdl 693 ) el Apcailly Lol ilasls
SIS g e ol gl W3y (ilasla daza % 8 5 ales mgin % 13 (usag sl @ubaitl @gia % 19 5cgalaed! qulaill @gin % 25
(B Jsandl) cnesl 3 Gregazme G ealaill S5l | 2 g5inn 350 3925 aue

w2l (5 ghal) uua (el Jall £ 5553 Jsd)

Y BIB o .
S g Aal 430 Gl Al 4 ""‘&;‘;M'
% Josal % sl
2 2 1 1 ™
6 6 10 10 ala
27 27 31 31 Y
25 25 21 21 g
2.751 .
19 19 19 19 s 3
13 13 9 9 32
8 8 9 9 @b Lad daala
100 100 100 100 g sanal)

2013 Gl A 1 jaaall

s )12 5 st 4

Jacugia O 5Ll @ yglal uBy . dlae Jlome 2 coylamilly Colaell (i all oIl Suts e Zagll @il ;301 e daly 302 651 301 5 s s
O AL Joamtl (693 cnesljall Lale 29 5 ol unSslally lall Joamtl 693 cnesljall Lole 30 &b del) 30 2 Joall cilgin sue
e Ae )30 2 @ g s ol )3 Aealeadl Joamdl (593 el 3 (e %0 B6 5 Bsliall Jgamil 93 cnesl 3 (e Y0 B7 ol s LeS 12 Loyl
e Al Jgastl (939 Balall Jsamtl 93 cnesl 3 (e Yo 16 5% 21 50 20i 45 (e 5 pdl ol casls)l ons 2030 45 1113
oy bl @ard yelss o (il ones 3 (e Yo 18 sy cilin] @gaad o rgls (! el 3 (e %0 12 ol 2013 gl @« 13!
(4 Jaadl) cnesl 3 e gama 0 Aelp30 25 il ilpian e davgie 2 (Syins 353 81 3929 EoLas gl

A1 (BB Al ua (e ) 3all £ 555 .4 Jgaad)

5 ) Al
t Jas) dua) 44} Gt ia) 4y (3 T 30 5 )
% daal) % daal)
18 18 12 12 13>
66 66 67 67 452 513 <
0.698 16 16 21 21 45 <
100 100 100 100 g saxall
1w 29 1. 30 b giall
2013 2l e 1 juaal
The Arab Journal for Arid Environments 11 (1 -2) 2018 2018 (2-1) 11 dalodl culiadt d yall aleetl

144




158 s jabae 5
oY) dewsl i g coyd (133 g Jgamoma el 393y Lo I ala b ayladid oSy Y oua g el 31 Jeadl 390 50 )
Gl p3lian le sLaie¥ e 51 3 Jglomy AN (6,51 Aga (e 48] 5T 4iuls ) (255 B Buac Jalsal degunily ddga e el 31!

gl a3 5l pealil Ae )31 508
ely) (e ealsa e %0 25 Lle slanmy 15318 | 5paS glidll 3 piimy @i ool aidl 3,8 el oo Ryl 5L s pglaT By
ealoi> ol o Gl el 3 Juas Lo vBuely) ué 31 Jleel (e %0 39 580 ,SU1 i 553 cilels oa % 36 5 2SI
pae tolant el Wy acly3l jue 5l Jlael e Y 42 5. 5al wlelys e % 34 580,80 Zely) (e alss e %o 24 e

(D Jsandl) cnesl 3 e gazma o ] J5 0] dacugie 2 3ug0an 3952 3529

O Al aadl) JAN jabaa 5 Jgaad

: )5 : Jadl ilaa
t ks dla) 4l (! Lila) 4! %)
@ Sl Gl Ja giall s ) il 2y Jas giall
0.375 25 24 24 25 Lo 8l de) ) oa
0.576 28 34 28 36 s Al ale) ) o
0.753 34 42 33 39 Ao )30 e o

2013 «&agl) A 1 juaall

FWSPSUID S PPK PPN

25555 Lagoy Gl e 1 Bl 2 1 hall e L W15 s L1 ULl 0 SIS S JSs c3um Aegy 3Ll 33l ] A Liae o)
Ry Ls.g) 74 i 36,800 ey 3l Aol ds bl dawgie o g5luil] uN,r,:\ 439 .(2003 .Abdullah) Lg ssl! ebilal is
s9g aae tolas rebls BLo¥l (e 2L Jaasdl 693 cnenl I gl L4.|_9$ 6.5 5 | jeaSsliatly Blall Joamtl 593 cnesl 3
2ol g 03 1318 |, S glall 3 iy NJPM\ O d! um)t,_uuﬁ % 28 ol Al yull #2515 i LS . Legius goine 3,0
Sl Ll ) ois comgl 3 By (Lgd BloY Jlediny L Hlénwy! e Lilgs Lg> 9y i3y g Lo ,SIL Ac gyl el bl ye
L gatll g 99 3 pdumd) 0la 3 )5kad (Sute uSay (s el aleigs 9 b dacgia LAJ}) 28 50.93 oo Hlaina¥ e 3yl

(6 Jguatl)
RS 1 3al) gl iadly Ao g Jal) (ad99) Aalesal) o gia L6 Jgaad)
£ s : Lla) 25 Y * la) g o
Aabucal) o gia Cus ) all aas Aalual) Jau gia s ) el aae
0.826 6.5 100 7.4 100 LSl de g ) Jal) Aailal) dalesall
9 28 Sy oe da LAl daluall

2013 &) e ; juadll

=31 aLa N e Juolgidt 7
sauns 6 gl Apalall Sl 1 ye AL Liags Lo Jomomill cilaglall 5La3 L il 4ridsy (5 2 Lelypll slasyl deal gk
il ling (ool 31 sl plingl Il dimy  cidads LinslsiSall il o Wy el 301 1 Lgliig (30508 13 090 O opSies 3T

(1996 .Nagel) Lgallai 2 (ygleay S| aidl Cogytally

Ghla aBy egialain 2. 4L Y1 5us gl g (osliol st | e 9ludl] 3 piomy oliol @guad o gls (il cnesl 3 (e %o 84 0 bl
M}b«ululw‘ )tﬁw,t_w\ubeu,\ ‘_.uj_u Lol b Ll pia cilS g o] S gLuall owqjuuuamﬁ_w% 36
alsin 2 BLaYl gl of il Ogesl 3 Ll @il S Vgtms O e asLas ¥l s sl e ST Juslsil ol Labl s 518 3
9o damly @by (7 Jguant!) | puaSoliall 3 piim cdglis culbolin 2. gia % 38 lylag cdusla ¥ wlusgll s wgie Yo 77 Jislgs iz
(el La e ol gl e (e el 3 cs Aagnn 395

2018 (2-1) 11 dalodl clialh d yall At The Arab Journal for Arid Environments 11 (1 - 2) 2018

145



(130 Y1 e plea) 58 i 0 3all 3557 Jsaad)

t oLas) sl 3l
- - ALY g el g
Yotdua) pgadl %o dua) pgl
1.128 77 84 0L Y s ) e Jaa gl
38 36 I oS obl) (gl Lk A A Lal)
2013 il Al 1 jaal)
3|MMY\3‘M‘MLA}OLM‘UMW)‘)1‘MW ‘\MﬂdlaﬂmmL@Ylu\Mmc_@J

b ydusdl ol HLany ‘de-.l-ul Las Jule §| 0o @s sl

A o e 53 lgindlas gt Al 39 sty o)y Sl 5 s i el Sy sine - 55
c e uia) ligiune L)l 2 LgimdlSa g Lgia Bylagll (351l ol punSLiall 3 B iy (v yas Sl Ling &aall 51 JSSEXS
el JI e Y% 31 g o) yaSgliatls dulinl @gaad gl (il eyl 311 (e % 10 g LuMu\s‘u.,,.ué}mulw sl (1.\,. NIES
cnesl 3 e IS8 % 579 % 77 @girsd il 5 cdarugia 38 500 Ggiua (595 Lall ol 3o lane OIS i 2B liol @gand gl o (!
@93 el I e % 13 6l e OIS Al sue O e B9 Il e Bliol mggad el @ Caidly cBslio] @gaad o pgls (!
s sy | s T yan (S5ns 40 g e (61 Badl 2 g of L s ebuadl 53l (593 el 311 0m %0 12 sly ctyliall Joand
Y al 2l 4l
o0 0l ¥ () 0ne 5 31 e Liglan G35 3 | pgas€sLudl] 3 yims Lol (o Oogilay (2 51 51 8 e S5t o 1 gl g
selis Los @@USAL Jslo (ye wgims Lol mgat) gl (ol el U1 Jgin gl i pa3 3l Abuadl SIS I 13 33m L
(8 Jgaadl) @gid pas S5inn skl e

) S gLl 5 piny ngh yra 5 ghenal BBy LS o )3 £ 35 .8 Jgsa

G55 el

t JLsd) dla) pgaal (ud dla) pguat a8 jral) (5 gieaa

% BB % S

31 31 10 10 (S

57 57 77 77 L g
5.106** 12 12 13 13 RTEN

0 0 0 0 Jaa
100 100 100 100 g saaall

.0.01 Y3 (s glaay ¢ sina ** 2013 Cad) L 1 j0aal)

e S e ) 3o sl 1 slall 5 iy 48 el (5 shse s e laiaY) 5 ApabaV) Jal gall oy A8Dal) - VLS

e lals el LY e gl 5 Jm\y sy 1501 8 yae Sinn 25555 Al Be L Wy AaLadYI Jalgall (e spaall i
g eome 3 Aan s B A8l el a3 Elas) IS e one sl jell Ao jal @Mcﬁ,%bﬁs 193 % 41 31 (Jalsall 0s
Shead! Bdels Lo oY1 Aoty ey Toay sl el ollid Jlme 2 @@il5ud Buattd alsll! gl ly (Jsully clalasyl
(1995 (o33e}g golaa 1) crenl HI M Aoty 3l el )1y ccbaglall Ja5 2 (gL,

duale 2500 ol (o (25 JolsS) cnesl 31 2o e (S5ienny ¢ (Aiiens JalgaS) BucLain Vg Bus LV Jalgall ooy B3all Al sl
om - dale IS pe s Layg - 30lsall Jalasy (Ose ) Dolin¥l Jalas aluzinly clidy dgianley Jalsall ola o 83Mall ola
DLaa Y e #2515 9 Jguadl mingng - %0 S9 1 Lugias Soine wic cdalall o2 dygian HLasly (Alanill Jalgall

The Arab Journal for Arid Environments 11 (1 -2) 2018 2018 (2 - 1) 11 dalsd! cliall d yall ALt
146 > b A >




A jpal) (s gia g Lo laial) g dpalai®y) Jal gl G A8l 9 g2

G851l Jalaa (O30 s) Bl N Jalaa JEiual) Jalad)
0.076 A SIL Ao g ) 3al) dalual)
0.182* s agadl cull) et el dpasd
0.008- g5l yas
0.053 B 318 aae
0.223** £ 1 5all panlaill (g gliuall
0.163* Ao 930 aalad (5 gl
0.211** Ao 30 s Al
0.054 A Sl de) ) cra JAA
0.420** S50 EY) e Jual il
0.720** AN A Alay) jLas) Jea gl jall 48 e
0.385 4 gliall J gt aladiiad
0.461** Jsal) aie AlaY) s
0.416* g5 die ALyl g g

0.01. A2 (s sy (5 5iaa™* 0,05 A2 (s iy (5 5iaa® ¢ 2013l Ao 1 2l

Laie L3331 350l | yaSLiall 3 pfim Sy 51 U1 )l S3iana o Ligine da 5 ol Jelgadl o 11 9 Jauaand! 2551501 g3l i
ol LeS ol )W Jalas s Lgapad (S «LgidlSag

(s Bl dalas s o

3 AN 2 bio! gt (paid Cne 5130 s 1

& % 5V Ssius e gyl 31 A8 yas Sius g 5 piimdly Bolall Jsaml 593 crel HI Aud o 203 5k g Bugians ol ;¥ 235Le IS
e S ) AISAL Pl B sl By 5301 2 giilaas 2 Byl s (a3 Gy L1 s a3l 51 Lal 313 30 651541 33 e S ana O
Ll Jslonl slomy] Aglomag ccne ! 51

() eld el f (55l 2

Al Lla Y% TS gyiue ade gl H1 &8 yaa Gginn g ¢! rell eulaill (gl l o 205 plo Bygian dobii )l A3Me 9o g e il s
8y e 1y 1] (6% ) pa¥1 LS 10033l S 1ke s ST Lass 5151

taz g ) ulal S gins 3

Ssiua Oyl c_G‘ Y 541?3&55—“—“-“ e ol 31 A8 e giiwn g ol 31 A g3 eulart! 63./.“‘1‘ O o yb dgiea bls )l d3Me Aja-jdm.m
Ao g 31 Wu\y_u}aj\ uns‘ulSoL:-J\u‘ﬁbuiJj‘ﬁl q_v.ujlu_mqg.LJ\u\ Al ubmjjﬁdud}wuls LolS ol 30 851 341 38 yae
ALl jud Ao g3l 4y @t Laa 58T 5130 Lgagy c5lee 3L 2 Jlas Sy Aalaal

rae )} 23 it 4

ag,ML;}-MQU %o 1 AUYs Sgie die 5 yiumtls 4 yas Sicns cug daly 3 20 515 s o B0 sl Aygins doliyl 83Me 3959 cpd
555 il 2518 Jalgall dingliag il S Gon i 40l 35l @153 (pe @i 1amy (el 301 2 dlee cilgian s 3Ladl 3135 o151l
s

ooy ala N ae Juolgid! 5

3 datagg Yo T AV s wie b eIl did yan G g ol LaY pa gl 3T Jusl g5 o & ylo g Bygriann dolis V1 38Me IS
IS el wgs 31 el I sl ey Bulasdl ali¥ly culguill gunm g Auslis¥) 3amsll 5515 I3 (oo Juolsill Gle ol 3L 3503 Lo
B yra Gyian 305 2 Jlad

2018 (2-1) 11 dalodl clialh d yall At The Arab Journal for Arid Environments 11 (1 - 2) 2018
147



RSP DRUIEN

tag Al 2 Al ¥ LA Jaa £ 51501 A pae ]

UV Ggua e B oo Gywa g 43 2 LWl HLED! Jem pol 31 A2 ja0 o Aoyl digias Wbyl ABMe 929 Sle Fll eds
> alan 331030 Osesl L1 g Les cotms cacd @l 1 S Jyin iy «plainll 305 e I pipe aaLia¥l 5Laitl sy 31 % 1
cedlsa> A1 BV G (95 Joband] ey 3 a5 phnl ola

1yt e WloNisgag .2

Sguun dde Gaoglamdl onesl U Sl | puS 9lidll 3 plioms 33Lo ¥l 352 9 09 01 31 38 pas (Sgia o  ylo Lygian doli)) ABMe 3929 (s
LasSy 3 il (e dilaglan 503 dmu Ao 3y Ll e Ladgag Sl 250550 5 5ty g1 3L & yas e oo 1<% 1Y
sl G gl Jlan i Lgie 351511

5 e Bl Nl aga g .3

AV Sgine e Lgs i pae Ssins s 1) e |eSlall 3 sty BLo¥l 3525 Cr Bu3sb Bugies bty e 35m g dan DU
b e sludia¥ly condl dady 13 0 g oslmal Bl Pl 231350 5 5l g1 50 38 yas gins ol Gle Juy 1285 % 5
il e Alhaleell 3 i ol AxblSa Jilugs

o Ll g Lo Aoyl LgimalSa 35 plag Lgunl pTy |yl 5 pioms 51 511 33y 5 5 s Laginn dns 3 of | Al Jalgall Lol
Aaglall Jguadl alasialy e S Ael )y oo J5adly 035l 31500 sucg ol 31 paeg e ySIL ey 3!

e ) 3all 48 jra (5 sl (B e laia) 5 alaBY) Jal sall il - 4
ALasll 351 ko ¢ e sLiall 3 pimy el 311 Ao s Snn 2 580 Lgd OIS L jums @3 Sl Jalgall (ye Acgama wllin O 5Ll iy
Alall Joaml 693 cnesl 3 Al gl rell Gouladll ggially ool o3Il sLasY) pn Juslsill i Jalgall ok @aly (LgimalSay (Lgie
A5Me 929 o D Olgantl ie LLo¥l s 99 (Aaglall Jouo¥l alusiily (i ;32 LWl HLAD oo g5l 31 A2 jaag cdgal) 31 5 151
AL 73930l A3l 0s (Jiad (ySiang (22 yall Syienn) bl iy ALl Jalsall g Bugiang 3oyl L ge
Y=0.195 + 1.276x, +0.282x, +0.022x, + 0.041x, + 8.260x, + 2.047x, +1.557x,
R? =0.62

RSB REPRITI ) §

(o3 LY e ol gl X

g1 el el (S5l X

g el 2 lall Jeamdl 593 crenl M A X3

el 25 ,adl Xy

.Dummy (1,0) &, ,atl 2 a,La¥ Hlasl Js> gl 31 &8 yas :X5

.Dummy (1,0) Zeslall Jsuo¥l alasinl :Xg

.Dummy (1,0) ,lsad! tie LLoYW! 3929 :X7

L pee St Jias Y bl il A 2 Aol bl ¢pe %o 62 s yuwds aslall 25,58 Al Azl Jolgall Gl iay 120a
Al ! g 3,k @ 653 Jalse I 3503 g %o 38 e Sl 6,331 cliolad Ll cone 3

Ol LW

blio] @gral gl olgu LgimblSag Lote g0 551 plo g | S gladll 3 pdiomy daugin 88 a0 Sguns 12 OIS 20 SN sl e lana ] - 1
o B9l Aygine tlosl cudl 1By Bslol @gpad pad Cpadl cnesl M G 18T Ay Loie 3 pall Sgiens OIS o 2« gl o o
el M i gaza Bylas cals jy dasugia

533l (g3l 3all el Sgiaally el 3 3LasYI e el 31 Jualss tenl il Cpe JSg 8 all Ggins O ol ¥ @B SIS - 2
Yo 1 AN Eyiues agine B3 o Aomga (A3l 2 ALY HLEDI Joo g5l 311 33 yang el

The Arab Journal for Arid Environments 11 (1 -2) 2018 2018 (2 - 1) 11 dalsd! cliall d yall ALt
148 > b A >




Jsa=t! ‘:gﬁl Onel 5 Ay ‘t)‘}.a.u ‘:’""Ll” Soally ;‘:,.cb")ﬂ AL:L‘):Z” - Jeolgidl o dlianl] dwgyud! dlaiat!l Jalgall celbai - 3
‘J‘P'” ..\_mZuLm‘;ﬁ‘ 3999 ‘ZujLBJ.l d}@iz'l ‘a‘.\_‘i‘w‘j ‘3:').3_” %LL@?‘)L&L‘ dﬁ’“&)‘)‘“ as).c.pﬁ‘a.cb)ﬂ ‘97‘.;)-‘-""-”3 LE:U.E_” %LLA.I‘
LAYl cne ) 0 &8 s Gains 2 Alaladl bl fye %o 62 g yiuis o)l

Ol yTaL

1ol Lo IOy clisg slpguad| Alnalom e 230 )SIN eyl o 6 | reaS g luall 3yl Joo A2 yall (S5 ) e Joall ey

ﬁl;l (198 ) | pesS sLiall 5 ymy Bl Balull il Ladll 205 2 prugil) IS (e el SLaSYT Hes juslaty suel Sle Jasdl - 1
e ol e Lgia LBl 4ua €9 3 piuomtly 0 g pan (Sgienn ) ALy el 3 oo Juo gl (o o 31 B« (05 0 ) ag 2l
Lo Ll

Aue 301 el 59t IS Al 351 yda g1 301 I cibaglall Jumi coms Jiliugll Calizma S (e claglal) s Codlid 2 gty pngal! - 2
eV Pluy jue Luegi e Jualiy degilall

a2

e ¢ Gines Aaala (O Aadall — Lgi jag Lea 1) - 3gSLal L1999 . vt slecy ¢ fmid ¢ sl —

cdsilly »aill oo 513 oals 3l sLasY) 2 dende 1995 . mprall Cadalll die (ygalig cslax Aaax Gy 6 S e cgolas Il —
.Qafz"

LB (Gaadl e 5l el da S Ao guige 1997 Ll yuus ) -

oy ! Aalaie 155 o Aparell dely 31 sl (s Alas 1 Aslaidl g e Lt ¥ Jolgall (any Al 1996 Bar (ugys cmads -
s s (ne Anala el 3S e Lo Al (gl 3 pall & yggannd! 20 o L)

g e FOe¥lg del ;31 55159 . 2013, duel ) ASlias ¥l dagantl -

- Abdullah, M.. 2003.Study of Planning and Implementation of Agricultural Extension Program for Cotton
Crop in Syria, Unpublished Ph.D. Thesis Submitted to M.P.K.V., Rahuri, Ahmednagar, Maharashtra,
India.

- Abu-Qaoud, H. 1999. Performance of Different Grape Cultivars for Rooting and Grafting. An-Najah Univ.
J.Res.,Vol.13:1 - 8.

- Granett, J., M. A. Walker, L. Kocsis, and A. D. Omer. 2001. Biology and Management of Grape Phylloxera.
Annual Review of Entomology; 46:387- 412

- Nagel, U.J. 1996. Altemative Approach to Training Extension in Agriculture Extension. FAO. P.13

- Omer, A.D., J. Granett, L. Kocsis, D.A. and Downie. 1999.”Preference and performance responses of
California grape phylloxera to different Vitis rootstocks”. J. Appl. Ent. 123: 341- 346.

- Scalabrelli, G., G. Ferroni, C. D’Onofrio, G. Di Collalto, and F. Venerini. 2007. Trials with ‘Sa ngevese’
Grafted on Several Grapevine Rootstocks in Two Different Areas of Tuscany. Acta Hort, 617.

- Shaffer, R., T.L. Sampaio, J. Pinkerton, and M.C. Vasconcelos. 2004. Grapevine Rootstocks for Oregon
Vineyards. Oregon State University.P10.

- Strik, B., A. Conelly, and G. Fisher. 1995. Phelloxera Strategies for Management in Oregon’s vineyards;
EC 1463; Oregon State University: 1- 23

- Strik, B.C. 2011. Growing table Grapes; EC 1639; Oregon State University: 1 - 32

- Troncoso, A., C.M. Atte, and M. Cantos. 1999. “Evaluation of salt tolerance of in vitro-grown grapevine
rootstock varieties”. Vitis. 38(2): 55 - 60.

N° Ref: 712

2018 (2-1) 11 dalodl clialh d yall At The Arab Journal for Arid Environments 11 (1 - 2) 2018
149



Aygus 2yl 3l e Cllall A Ll GaLaZBY ot
2013 11 1961 5 yiall ARDL dixgio Al diniwls

Econometric Analysis of Demand Function for Barley Imports
Using ARDL in Syria for the Period 1961 - 2013

[¢H) (@))

. . 1 .
oM o>l ¢ )‘A,tcdl.u.,a o> cdle p

Alaa Hamo" Manal Ali®” Naji Alfraj"

alaasuliman@outlook.com

Appen ey B L Blues Fualy el 31 sl @ud (1)
(1) Dep. of Economy, Faculty of Agriculture, Damascus University, Syria.

o>t
O Y1 oy SIS 3oy il gl 33,301 Ly C2rgy Jpemmell 10 AasSinll (2459 (i piw 2 ool Galall Jgamnl] ynill 1)
A 5l gttt g <L 3 3501 Jalsall maaiy «pundidl 31yl e cllal) 13 55 ) el o il gumndly 3L
oo sLaie YL U39 d03 550 Jalgally pundall sl yial le Cllall s Jan W13 yeemg Aligls 38 3all 399 5Lia Y . (ARDL) de gl il Lay DU
oo AalSag5 3 hn il i) g aneaall oy 3970 it el G Juonil 1 s ygla1 2013 31 1961 (o3 sl Byil bl
.I<1fﬂ(0):15}.t\
il Gy o yie JelS3 35 o) 28Lisl LAKaKE Leal Ly . sl z350:¥ 52 ARDL (1,0,4,0,4) z35a¥ Ol camll (o s
L5155 EB0e 392 59 e 555kl BraSg 397l anhl e cye S5 05l il aS s Jon 31 Aislo 35e 392 5 L ey lal Les
bl gl €55, ABIS Aromie 831 5 Las V1 7390330 9Ly Jagall Jon 9122 853153 803e ol yauml Jon 9122 2y 21yt cp
Ll 2 I it 3939 0re ARDL 23991 s 2 ansl|
Y Al 3 53 EBOe el yiie LelS3 A holl ol Ly U 31 01 51 asmi¥l et BT« panal) + A LAY Lol

Abstract

Barley is the most important crop in Syria, and the government is interested in this crop in order to improve the
livestock sector and achieve integration between plant and animal production. The research aims to estimate the
demand function of imported barley, and to identify the factors affecting the demand function.

Autoregressive Distributed Lag model (ARDL) was used to test the existence of long and short-term relationship
between the demand of the imported barley and the factors affecting it, based on secondary data for the period 1961
to 2013.

The results showed that the data were normally distributed, and the variables were stable and integrated at the level
I (0) and level I (1). Moreover, ARDL (1, 0, 4, 0, 4) was the best model, according to AIC as well as there is a co-
integration between the variables of the model.
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The results showed a long-term relationship between the quantity imported and its value and the quantity exported,
and a balanced relationship between the study variables in the short term towards a long-term balance relationship
The model has exceeded all the diagnostic tests which confirm that the data used in estimating the ARDL model is
free of any structural change.

Keywords: Barley, Demand function, Autoregressive Distributed Lag, Co-integration, Short and long-term
relationship.

dedatl
25 (ygule 40 gty 525 En v 3505 < iaw 10000 gomi 2ie Ll Lge s Al Bl Jauolnl a3l Oro el Jgemma Ol aias
550015 3,315 el s T Lai®Y! Apan¥ i (yo iy ceIlall 2 L) Jreolomll A3 (s gl 1 4 501 Jidy 509 gl S|
144.49 4 ) ZL5Y) Jengs < HUSa (iguls 49.42 sy Llle pundl Jsammer gyl dnld] o553y £ (2014 (sl ) ol pacal
(2013 .FAO) ;s /5 2923.3 & iyl )b (ypule
el Jpemman gyl A Ll 555 31 g 2 el Jyemmme oy 2oLl KreaW o (yo 0 B0 U1 pun il Jpemoma Sy
(2014 .FAO) ,{5Sa/45 491.7 Lin il oo s oo b 0.6 sy il 1S Ol 1.2 51y 2014 ez
2 ol WJ“_.UMLALL‘LLQM\ zll e % SSWMJ uutxjwywﬁu@wt ij.w
55 5 56 O pieni 2 Jawiady gl Ui LN i 5] ecnbilpumtt |y ] Lile Josind O (iSasg wclilgumd! ol s slael
(2014 (olgadl) 3usl mmgw1gmu\u@;g‘@u G108 da®
I3 3l yall 2 sualll Jsemnl de g3l An Ll (o se Bolatul 2 8ud 3 %8 5 1 (2009) Gage dulss g5l olad
B e g0 o Lol g (L iead el yacay L Al puall yace & ARDLZimgis aluzinly 2005 L) 1984 ¢ye 5l
AP ;.
degy il ALl hand 3yl delall colSy cde gy Ml Ax bl 2 el sl v % 973_1,_.1)“1! a.mcd.“m 3l ‘w,n Jaleg aail
0615153 150y oS LI (oo 33 30 ] Cys iy pundl] Jpemms i O ulc d-u A5 1mg ety e dﬁ‘ﬁ nge sl alall 2
s 2 Jyemmt| yas hanl I yandil yaus Balal Lighally Ao sl 35LEY1 iy Eim sl ol yiitell Bplntal JalS JS Ao LY
e Zegy il cla L
ey Slall Y1 o Glpall 2 adll byl Gle Cllatl 21y 25,5500 Jalsall O (2016) pdalSy cyoum ualys cumingl LS
Sl plisyly % 54 a el Sl le Clall 2 s %1 Jiees lea Y ;Q\ N PR Lo PO WLl
qu\&xﬁ%ﬂ J..\.v.mum‘).muJ % 11 wdﬂut J:-Y\ﬁ_@gj“_'b‘)‘julc‘_djaﬂﬁ_uaum‘dbm % 1 Jitnas Lnea!
C_.ul Y Jsj il alaylg le L_‘_Uaj‘ O oS yidie JalSTs 243193 23Me dgan gl mLm\ Jﬁu\ dad 2 % 24 a cun alayly e
%57 u‘um () Uastl et Aalas B (ylg S W1 5 yremd ¥ Sus| ;Pjuﬂm,ﬂul;umbwt,wmwm,ynum\
LI 5 2 oot S (T-1) @ u\a_\i\L@‘Jtuﬁuw}nukundt.e_(d}y\ﬂasu)w1ﬁm)w,tﬁmdmy\uﬁ
03 5 Lgiagd oloily 3 1. 755mdﬁmwj\wub)\3j\ule‘_¢bﬂulu_m (T)
il NIV I i IO LBy Pluss. msnwLmJ\&t)be\m\,@mwmuu)mwwtieuu@m sl
M,@\ww,& MMFW\&ﬂ\#\WuJub&mmuwt Julog (s LnmY yal gl Aaladl calalon¥l 31l
kel (LI 0 ST il 53 oty - ALl Bl Lo L) Ll s il ol e Bl 2 L il
) ALY il (g -yl B g s g g Y) aomn ko e it L LgisS ZaLemia¥l sl 201 o con 2l
(e 2 il ¥l Jaam Lol (o S )y ill Jpamma g (o 301 B 31 ool e ol a3l o L 5501 (S
(2011 caalay goresedl) Gl llall sy ¥ e (g pall (50 s (61
J}@‘mwafmggtumnggtcmybwf A yunill Jgemoma ye ol gl AeS 3305 2 ol AS e eSS
e Lnes 15T Caliey Lo« giiew ol 395300 cmadha o dide (3,5 2l a1 o3l pitea WL Lgiudais i 3l 5. Bdle 3323 536l M 551 Les
Jseamll 138 (pe ool 3Ly LY Luila 2 Gely 31 plial

LI - VY
Uglomo ISy ‘a:v)ju.%fi.})jl..ul‘ eyl tL..Jl (q.M o (e .,\_n:‘:g_\_ﬂ):u.:uﬂ Jamma e bt Al ys Jolon 4568 2_ e dl denl ),
2018 (2-1) 11 dalodl clialh d yall At The Arab Journal for Arid Environments 11 (1 - 2) 2018

151



Jalod eyl I el Cangag « Jgumoell 10 3yl ;sfsj.;n Jalgall (aay yecudiy Julsi 2 st Lslaay CsLJm Leanal 31,00
ARDL »3 g0 gudats SSealins HUsl 2 350 2 suaidl ailsslg le Clladl A1) Sl aloass!
T3 Gt Saslao Hlb] & 4 s 9 : (rld

455 o g Comdi 2l ge

oY) o1 e aleia¥l e 3oy sag kgl Balally Liml 2l Juslnll (o pundd] Jgemme 5Y (3ipe Auly)ll cdads

. L PR ) ) . .
Al ¥l a5 lgdl anng 3 yhumllg 53 y5meul| punll Jpammme 3ueSs Ll | Bgilll Agilall bl e el il cdiaigudils
Lgale Jumandl 63 312013 31 1967y 3,35 3505 52 Lgilanliue e g (Galll a1 aLa) oo IS0 8l saodl ol amgll e
EViews 9.5 zali e slaie¥l Geulual! Golaaid¥) Jubail ol | &g (FAO) Zel5 3015 30231 dalsie culily 3ael3 (ye
s 33 ) Ol piin - 1
Lgunass ol il o i 3 0| A0S 23 SLall aoioniy s Lalubondy Zs LWyl glatly cl il 53 £ Gunlill (53 Lmia¥1 bl sz
it el il 50 ol ) Ledungs yuail) Jpammma cyn il 3 gl 2aS 1 ZaLmid¥ 2 T 255 (2007 i) L
Bytall il XoaSy Al gl gl 3 g sl (o il 31l deidy ol Lyl 2B

Q=F (X)

ok Loy adly (Vo U LPEX) e S Joiin X i
¥ = LP il gl cilamsll sue =U (ol /¥ Gall) jundidl (e cilslgll pans =V (/e all) 3551l juadd) 30 =Q
(R /oo <) 355ml) il 38 = EX . (R /0ylo <all) unll oy Sl
:ARDL s Lat | e 55t Zce 311 ool gl GHAT lami ¥ 23 g Jlanianls &yl | JolSAY| Aumgin - 2
lxa 3wy «(2001) «55keyy Pesaran (e 5 La sk ol (ARDL) Autoregressive Distributed Lag dizgie alasmul ;3
I iy e Ses ARDL sl 2 sgomdt Lol 51 STy« Lgwad o 5401 ¢ yo AlalSiie Bt 31 Jaw SE! 0055 ol by ¥ il 5Laasy!
o pilly e cyo Lt 51 cD(1) 3591 2,2 o ALelSe 57 1(0) Lablagione e 35 30ume 1S Flyan &k 311 Ju Sl milini e
235l LSl . (2001 (o3dleds Pesaran) 1(2) Al as ull ¢ye el akia 31 L SLLI (065 Y1 g 5Las¥ s Gadatd sl
ol il ol 5l BALelSET A3 tyoios Aimglhl 038 JH ye i 31w haglall Ja My yuumdll a1 il 505 Jums o0 ARDL
elalall . @L:JU:.;:A\'&EE.&HMQ\J:&:A\QAJS)_S;\JPMMUJ\ EARAY I wmwadﬁb\ﬁ,ﬂdumaﬁz@n
Jsbe Hlasl @i 31 (AIC) uSlS\ olaa ‘:M (N) a3l syl ol yia Jolo ,um, J,Ju\jﬂmﬂ Gall 2 Al ol Sl
ﬁ.\stUECM)) Umj\c_mc:wbuam_‘_.tmtwqjsmtdﬁM\ M)LcdmdM)Lqu3 oyl |..\A<\.n.n£pu.'.\_'u.di 3 !
L_qu _Lmi\)m sl c_mc;wldraa‘_.‘ﬂm Cr AT 5) &3 Ml 33 soe HLaY Lu_b wa (2001) o3>s s Pesaran
ERIE R PO TRURIE 2aly. (Bounds Testing Approach) sgusdl slasls @,u\ PRV

ALNQ =a, +B,LNQ, ,+PB,LNV,  +B,LNU, , +B,LNLP_, +B.LNEX,  +

ZYIA(LN Q) +ZyzA(LNV) +ZY3A(LNU) +Zy4A(LN LP) +ZYSA(LNEX) +u,

i=l =1 j=0 i-j =0 i—j =0 t-j  J=0 t—j

2
HAIEN

Bl lalas : [J 8 pemll 5,540 colalas + Y Jauall iaill ella] @il 52 sus:m (b mantl slayl ol 53 sae:n (31 3 Al A
O glzu ¥l aws @y LNP j=1,2.3,..... G gl dadlsllasl oy, (pbolall) ol s 3ol 0L, el Aligls
LNEX 35l undd) o yans @insla 51 LNV 55 guondl ol am 3l siie @ioslé gl (LNU c3 50l il 3aS @inle g1 :(LNQ ¢ adl

;);aitfwémzcmsﬁ:ou,i

.(nem) a3 ;. ARDL C;,&Jd\ ARDL (m.n) JS“JL‘U.&C:}&M Slo dile

@ Z3Mall 68 3925 (ya .JSLJ‘V)_"A‘J C.s}m‘zﬂ ol ke o Ja 3 Algls 205163 33 S99 HLan 4_'!4_‘ ARDL C)}M‘)Lu}‘ua.m
o Failos 2ad jpum @ oty g2 ¥y . suadll Jo 12 alandl o it cleles o138 s« Jusall o ¥ clalas yam 11 Jlasy!

The Arab Journal for Arid Environments 11 (1 -2) 2018 2018 (2 - 1) 11 dalsd! cliall d yall ALt
152 > b A >




L5l e bt (gl 9l @l hite G ol yitie JalSS g acie ABLEI (HO) aual) 2 ya HLasl @ 31 .Bound Test yois
0l o (Ja ¥l Al
(sasll 2 ,2) Ho: B1=B 2 =0

(bl e ) He: B1#B2#0
das 3 31 (2001) o33ka3s PeSAran Lgassy Sl dlgand! @uill po F alias 35;lie aliall @iy Bound Test Lasly alall s
Gy Al @l ylie o i JelS5 483 sgan g 23Sl HLanY i Ligias g Sic ;Lu..\.” sgaotly (LAl 3zl dn o RV
Aoy e (4583 gl (N(0) Lalgiens wie alalSatl el yiantlg (1) SIo¥ Lgds,s wie alalSatl el yinll cye JS oo (2001) o35 Pesaran
ﬁ_muhuauum Al Mﬁﬂ)wgb‘@ﬁ\ Mcj_mm eV Al (e ST A ) F a3 cilS 13ls L Lguial Jalsa)
o Bl Lgeammll Aagdll 1S 151 Ll cBly 01 ol yhitie cns o yidin JalS3 3950 Al B yall Joudg (o ¥ Aligls 353153 435e 353
(2012 aga51) Jaglall 312 45515301 335l Ll g ALyl s il Jg3 (% 4l i ol ull 3a¥1 sl

ALBLLY g g L

i) 55y 5 aaalall sl Ll -
SLaa¥! g 35Lall aaatl G 31 Jarque-Bera (J-B) aslas| FANEL MY yﬁ\ uu.da.” E)}d‘bmubu‘ cals 1) Lm)L...:.\N
(@S aue) 0.05 < aglanl cliisy Jarque-Bera < 5.99 dilas| cals 13 L,.Alan sl @bl L,tubj 5,99 »
.0.05 ;s ST o Wllaa ¥l deall @l1iSy :5.99 ¢y N b Ll ol it J-B as S 1 Jgamils em}n}é LSy (2015
raalall 3930l it o2 g ML

A 1) & el ) g3 LSS 1 Jgaad

ilasy) Aliny) | Jarque-Bera anbl gsil) il idal)
0.235 2.892 LNLP ol (a Glaal) gLany) das iy 2 ol
0.220 3.019 LNQ 25 5ual) sl 4aS o2y 2 51
0.170 3.533 LNU 4l gal) clas gl) ase ol & ol
0.053 5.860 LRV 3550l 5 G s 58 5
0.172 3.510 LNEX 3 3aall ) ias o3y & !

EViews 9.5 gk 1o aio ¥y Al 2 il il Gibasy) Jaladl) il 1 jaeaall

Los yall ).um 3 LelalSs aay uyasd d..\.g.’ 520 eyl B3 S L &5l sl (amat Philips-Perron Las! ol a1 ‘u
02031l ol J3atly B il oa Lo g‘\i’d‘ Sy <3 yEs i Ll ‘°-*>5-” S le yinall Lie Il Al il clginl oy Ayl
ia Las Le? gt Aaall (po 5 ST PP Ldliasy &geumll 2auall u\ L 1ags 0. 05u.ndel eSS ke Al Y daa!l dlas S
(2 g9221) (2011 i) Lyl Jome piiall Aie 301 MU\ il @Sy B gl Hhon gy asall A y3 a0
uﬂdﬁl&m,w«p (LNU) siaatt LT 10y 2851 cpe 3lalSiiag 3 yiews «LNQ. LNV. LNLP. LNEX ol paat! & 2d34q~]|w&‘49
ARDL 2mgin alasmialy of ynall JalSall 5Laal el pa | oSas GBI et 25,

2018 (2-1) 11 dalodl clialh d yall At The Arab Journal for Arid Environments 11 (1 - 2) 2018
153



Philips-Perron J&id) alaiialy (duia 3l Adld) ) jiial) sas sl sia LAl gildi 2 Jand)

LSM‘&‘;“JM‘&J&J" oy il
u J&
LNEx LNu LNv LNa LNLp Ol
4.5805 2.0900 3.7732 | 4.6038 6.8570 T s by
*kk no *k%k *k*k *kk 2‘;3:“1‘ ‘5\33‘“ D e‘
|EvEN] o .
4.Zi53 2.i(;77 4.83*58 6.9151 7.3299 ;;J;ng .‘ﬁ‘,:w. sl g ol aar
Loid) 9 .
3.1?*01 2.(:15())28 2.0370 3.13?*59 0.1n 6(3)47 333;1‘; .wm sl culdl 50
d I3 Gl de ol gaial) iy e o oy sl
(8=} )-R-IAS
d (LNex) | d (LNu) | d (LNv) | d (LN@) | d (LNLP) Ol i
17.8638 | 5.0008 | 15.6985 | 26.2723 | 55.4367 T Las) il
*k% *k%k *k%k *kk *kk aé\,u‘ ‘5‘,3““ N b‘
17.7059 | 5.0723 | 16.8530 | 32.9700 | 54.5712 T Las) PR
*k%k *k%k *k%k *kk *kk ;\:’M‘ (5‘,3"‘“ bl'“‘g“’ HQL\-“ b‘
18.1228 | 4.8067 | 14.5490 | 22.9226 | 49.6309 T Las) T
*k% *k%k *k*k *kk *kk E‘:LSM‘ ‘5‘,’:‘“‘ O@Y‘J H:‘u‘ UJ-\

% 1 XS sita 1M (O 5 ais gl Y (sl € N0

EViews 9.5 guliss o saie ¥l A 4 @0l Gilasy) Julat) ildi 1 jsaal)

el aial) Aad aland) sl i) it Jaligia A o 5k 5h 5 (YY) Gual3l) Jgal) (e g shilall £ 5ad) 8 1l

L3l (e Ayl 8 JNA Gl i Baly 3l g AU Ja 4y 2 1oladY)
:ARDL 72 sal Jlanials [un&ll J gaana (ga 83 sinsal) 838 e lhl) 2l o -
Ml Gulid My San 515 AARDL 39031 Jlowtaals & ygm 2. yunlill Jumome (o 5355l eI e L) 1y 05 @
A ey (A .;,.ngﬂ el ¥ 3000 oy LSLAG g3 1 EViews 9.5 gl s alasiuly 2350 Y) &l ylite cns Ja W1 3 s Agls
umilady sVl lelad 3 Joandl cing :3.66 = AIC 5Ll Liag ARDL(1: 0. 4. 0. 4) sa Jma¥l 2350391 {1 z3Lled 35

Adilaay) 4ailad g (AARDL(1, 0, 4, 0, 4) zisad 3_a8all allaall |3 Jgaad)

May) A guaall T 4ad lalaal) _dal)
0.5391 0.620215 0.087316 LNgq(.1)
0.6984 0.390657 0.143386 LNp
0.6142 0.508593 0.037568 LNgx
0.6199 0.500444 -0.03994 LNgx(1
0.0156 2.542073 0.197017 LNex(2)
0.6291 0.487313 -0.03646 LNex(.3)
0.002 3.338218 0.237571 LNgx(4)
0.117 1.607014 1.10203 LNy
0.0000 8.350529 0.518858 LNy
0.4023 0.847909 0.085503 LNy(.1)
0.0465 2.06343 -0.12747 LNy,

The Arab Journal for Arid Environments 11 (1 -2) 2018

154

2018 (2 - 1) 11 Lalod| calill A pall Alnt




0.0025 3.253608 0.204359 LNV(-3)
0.1993 -1.30827 -0.07639 LNV(-4)
0.0183 -2.47633 -11.9827 c

R? 33l Jalas 0.872018 Jal) yaall) Jalaa 0.824482

4 guaall F dad 18.34428 AIC ST s 3.665833
Aduaiay) 0.0000 D.W Ciguaily G LG4 dah 2.175981

.EViews 9.5 ki 1 aaio ¥y Al 3 @) il Sibaay) Jaladl) i 1 jaaall

AU 35081 Gl Jpammd! 3 Syl (e (1S

LNa =-11.9827 + 0.19701 LNEX(_2) + O.2375LNEX(_4) + 0.51885LNv - 0.12747 LNV(_2)+ 0.20435LNV(_3)
LeaSI 2l i3 pe Yo 87.2 iy Aewly301 2 5 anall 33l i&mr’s&\ﬁ@}n iolesll 23931 ST Sl 55 el
Slaiell 3ale 1y (33,50l BheSlly (4 5 2) B, oo sllmly 3,5umll keIl o 4_‘.5)]@ Bl SHlia Gl o yuaddl (e 335l
% 23 5% 19 pcy 33 gl 2SI 3305 M 5350 <% 1 w‘_.\}uwbwupl_“)_mu LIl 2 0l G 6| tgalameyl
&l oLyl Glaitl um_m liag (3) A3 e el diiasdg 3 ygneall ylal uul Foual) o 03 ko d03Me wllin 51 LS sll e
e % 20 9% 51 wm}uu LS 3315 I 6352« % 1 w;\wumpuwyuu\ Sygicall Glall Aa@ 2 5l
3l 2SI (g 1oLVl Slaill 3ol5 1mg (53550l | A0aSHl u.\-w»be @l gl 3egd r AuiSe 33l SIS Loy o1l
(&= 27250 @ “11.9827) 1 (201 6.25 51 7350391 525 il 2L
:The Bound Test Approach to Co-integration < jiiall JalSall 3 saall J‘-ﬂi‘ -
gyl ! o a1 Alisls L3151 DMl Jres sy il JalSl 35 gote SLasY (sgumil HLasl a5,k i o
Pesaran wlus (e dx ol sasl @3] 2gand! Liall sgumll @b oo 28T ilS F5lasy damtl deal G 1) il g
JalS3 35290 Al A all Joud IG5 cactall By () Sy <l % 10 % 5% 1 ugies Sius e [2001 c453kag
(4 Joaand!) 3,050 £33 @l yhie o i

.The Bound Test 2l jLdl Lagia Jlarialy & jidall Jalsil) JLoa) milis 4 Jgaad)

R RONT ) 3al) 4o al adll
4.37 3.29 %o 1 dasira (s sisa 2is
3.49 2.56 % 5 dasira (s sia 2io
3.09 2.2 % 10 4 sia (s sinaa 2ie
7.188140 4 gunal) F Ao
A g ptall @ piiall (s o jidia JalSS 393 g LEAY) A

EViews 9.5 gl o slaio ¥l du ,3l) @ giitial Gibany) Jaladl) il 1 juaal)

‘ARDL (4.0 .4 .0 1) g3sail & e o Ja¥) L sha 8dlal) i -

Glana i 53 ygial| Lnesll 21,50 3] LuLSo)_LAA.UW|3;A)M‘M\wu!aj‘wu\d>Y‘ Aiss calelall a5 ks o pgls]
il Sle 3 ame el 51 Lle Jous « @wmwmm 2y cinge 3yl punid] 2 Lelas 3,La) IS 31 (% 5 Digine
Aalan 3,5l ] ColS g 33 sl yunddl LeS (10 % 66“\;)&@%1‘;_\*@;”444\,4@‘ uutwﬂuj wulsuyfm\
ekl BeS cyn % 435313 4bla % 1 e 355l LSl i 3 Loyl Glaiall Gyl iag i ge sall el B
e Lie ¥l onmy Glnl) W1 05T ke e oy Loe tsins ud s m go unl] Jyimma (o Glondl 131 dalas 2318 o 205 5l
e Lt Ju loiag Bgins pud LiSly c Gola®¥l Slaiall 3allady i o A5l gl il g1l e Aolaw il o pualil] sl pitialy yyoasd
(5 Jgamdl) sendl sl el e 5Liie ¥l s Ll guod] ol e 35T ane

2018 (2-1) 11 dalodl clialh d yall At The Arab Journal for Arid Environments 11 (1 - 2) 2018
155



.ARDL(1, 0, 4, 0, 4) z3sa3¥ 3_38al) Ja¥) AL gh allaal) |5 Jgaal)

:ARDL (4 0 4.0 1) z3seil ol e o ¥ Aligls DMl £350 le Jsmnd! Joamdl (yo (S

Ldiaay Lguaall T dagd ilalaal) dall
0.6962 0.393684 0.157103 LNp
0.024 2.358998 0.433617 LNEx
0.1205 1.591388 1.207461 LNu
0.0000 5.911586 0.662726 LNv
0.0166 -2.51523 -13.1291 C

.EViews 9.5 gk » s slaio¥ly ) )31 i jiial Giluan) Jaladl) il 1 jsaal)

LNa =-13.1291+ 0.433617LNEx+0.662726LNv

'ARDL (4.0 .4 .0 1) z35a¥ G5 Jal) 5 yund 23 5 Ual momat 23 il s -

4 3oy By e 3ol sl Uasnll pramicsd o @3Lial o Jo¥1 3,01 21 ctay il il fray 215 cUainll pramcd 3900 a3
B3 3935 peds O S 1305 % 1 gseal] e (P = 0.001) Zssinn(0.90 ) Leieids () 3o Leie sialls . CointEG(-1)
BuaS e remndl] J2 312 031550 e oo % 90 Ol < Jaslall Jo 12853155 283he olaily yeamnall ¥ 2 2ualy 301 ko o 8533153
eyl 255 ol s (gl onnas S 31 ALl 51560 B3l olnily (T) Fdlondl 31 2 domiom o’ (s T-1 3301 2 5390l il
ey A5315301 g oLty (1/0.9) hew g3 (3 3 3350l ol 2saS () (ines Unid) et Jlime 51 ey N Sy 20yl
B Jgaand 2 pinge 5 LeS A yndil el il 20,55 ¢l 2390081 2 el

ARDL (4.0 .4 .0 .1) gisal¥ Uy Ja¥) 5 jmuad A8Blal) allan g Uil pronal 3 sail .6 2

LLay) L gunal) T dad Ealaall dall
0.5951 0.536358 0.126014 D(LNP)
0.5432 0.613924 0.035868 D(LNEx)
0,000 5.59952 -0.40202 D{LNex(-1)}
0.0092 2.75802 -0.19996 D{LNEx(-2)}
0.0003 4.01198 -0.24272 D{LNEx(-3)}
0.3814 0.886522 1.94727 D(LNu)
0.000 9.835007 0.518119 D(LNv)
0.956 0.055577 0.003423 D{LNv(-1)}
0.044 2.08901 -0.12416 D{LNv(-2)}
0.1397 1.511444 0.07865 D{LNv(-3)}
0.0000 6.87849 -0.90778 CointEq(-1)

EViews 9.5 gk o 3oy d) jl1 i el Gilaa) Jaladl) il 1 jbaall
ULy 5355l BeSHl e U135 % 1 gl e Liging il 3 5 2 51 ellagly 3ymeml) HaSHl ilelas ;L) 1 g3lll o ]
ol 251 Bl 55L80 el o 2 Ly 333551335 kl) K03 s ESal B3 (55 o5 <% 5 5 sima i B sinay Bl 2
e Hugins yubg 33yl SlleSl b Slall ZlmYl 3030 LS il (inyiss Sl alaia¥l 5, lailly 3laielt Lalle ML s e

The Arab Journal for Arid Environments 11 (1 -2) 2018 2018 (2-1) 11 dalodl culiadt d yall aleetl

156



ol Juu litag Bigie yud LSty GolamW laiell 33ilhaay i o £l gundl Sl sue Falen 5 L) Cisls % 55 % 1 Ssicas
2 aads kAl sudl 59,00 ellan O ol (31D Eilaill cln i1 le Sl 356505 ¥ andill Jyenmme (ye 53 sead| csliaSl 5]
W15 5T 1% 53 % 1 gl e Aspinn LIy a3 sLats¥) 2,000y Slaiall 2alliag 3o 33 p57e] i)l e Rale IS o
as) et 735030 le Jymand| B Jgoindl (oo (S undd] Jimma (yn Il s iy Log 31 el il Liim Y1 Adais L 5 50ms
:(4.0.4.0.1) ARDL ol iite s Jo 31 5 pusd 233all llasy
D(LNQ) = - 0.40201D(LNex, ) -0.19996D(LNEX,,) - 0.242716D(LNEX, ) + 0.51811D(LNV) -
0.12415D(LNv,,)- 0.9077CointEq(-1)

:ARDL(4 .0 .4 .0 .1) gl &3l il Ll -

Aoy 3ass <3S (LM ‘almu@utJa\_u)ytuﬁajb&mu\subu@m MLN,\QC;}M}M RV I] Mlubmy\fm
Sbial elas| iy LS A ARCH test alusiwly cpladl aMisl alSin 3929 aaey (Jarque-Bera alaziwls 315l g’.}_daﬂ @)}J‘
(7 J9adt) 35030 aamtll las 3 54l aie 3| Ramsey Reset

sl calalall ool y 5120l ot bl 2 SIS0a 115 &1 395 o0 ARDL 38a3¥1 5305 2 foimiaad | culilidl 5a cya ST 5

. ARDL(4,0 ,4,0 ,1) z3sai¥) 43 ) jiia gandl 4ilaaay) <l LEAY) |7 Jgaal)

Lilaal) Adlaiay) dpilaay) dagdl) jaEs Jhaay)
. _ . . S Bl ¥ s

Prob. Chi-Square(1) = 0.2429 Obs*R-squared= 1.363520 LM Test
) JS&d) Lad
Prob = 0.6106 F-statistic= 0.264152 ) Gl L )

Ramsey RESET Test
bl gl Lad)
Bera - Jarque

: _ . _ Ol CEUA LG

Prob. Chi-Square(1) = 0.6989 Obs*R-squared= 0.149628 ARCH test

EViews 9.5 gl s slaio ¥l du ;1) el il Gilaany) Joladl) il 1 juaal)

Prob=0.166 Jarque-Bera =3.581

el L L,‘,5\,_4\ gsazell )Lw.b (CUSUM) assbat) 3lglt L,‘,5\,41\ gsazmll (ol Hmb 215 pemd clalall e SV
zasa ¥ 251 ml apsd I 1M Ayl Aalaill sgas S50 gy (sl U ‘_,..L._d\ JSE plS  (SUSUMSQ) 2l SBlsdl
ARDL 735635 J2¥1 3 yumnill lyslall clelal lomaaily 20,1 il ol Wiy 3 pauall el Joo ,ling Yo 5 dagias S5ius die

(251 OISEN) ASlan Y el Laayl e 5530

20

15

10 4

-10

-15 4

Aoy lial] 35l ST 3 g ganel
]
I
j.
]
{
N

-20

20 25 30 35 40 45 50

[ —~-cusum —- 5% Significance |
Aagliial) B gall S £ sanall LSRN JSE
% 5 dysiadl s sius :Significance % 5 « daliiall 31 gl a8 ) £ ganall :CUSUM

2018 (2-1) 11 dalodl clialh d yall At The Arab Journal for Arid Environments 11 (1 - 2) 2018
157




14

12
1.0
0.8
06
04
02/
0.0

024"

ALl 351 ilag 5L a8 1,3 g gazel

04 T T T T T T T
20 25 30 35 40 45 50

I —— CUSUM of Squares ----- 5% Significance I

Aaiall B gal) ey yal )Y @ ganall JLEAS 2 JSE)

% 5 dsinall s gima :Significance % 5 dailiiall B sl ey el a9) i) £ 5024l :CUSUM of Squares

Ol LG

Ay B yaaddl e o] dbucﬁwﬂdmm s,w‘zl‘,ucAlC 3.66 5Lual Lins ARDL (1: 0. 4. 0. 4) g3seil -

% 5 iginn 5o i 53 5ieal] LraS 21,50 3T 1S dio 35 icnd) eIy 3p5call il e 1 Jon 31 ligle colalall s -
3315 ALy % 1 Joines 35l 2SI 155 g 15355l pun ) BeS (yn % 66 5305 il % 1 Jutmas 392) yundl 2 5 5
335l yua il LiaS ye % 43

Uasl g Jolos Bed Oly ccdball 23,5501 Jalsally nddl syl Gle cllal) o ol yibie JalS3y 303155 @B3le an g5 -
Bl 2 dommen (00 T-1 501 2535l ] 3aS e suendll J2 312 515301 ae (e % 90 Of ing 1285 A = 0.90-
Lgiesd olaily (1/0.9) Fiw s G pihey puaddl (e laslsll Gle il Slg eV Abgly 313631 @3l olaily (T) adlst!
Dy ) 2 S 5T 3 2 Bau I e A551551

Ol it

b Ll L g 3 g 39,50 22301 31ae¥1 5 Lae¥) cnns 355 31yl dalad slael -

2 el o Lgal aiialy Aalall 35mall @ ool el 31 350001 I (A0l upnn sl i) Halal) Juuolondl Gely3 Sl -
Al elalst (€ 3

i e 3l slanls dle 33ga 53 piie Lo Jpummdl Caugs Sonaa 31yl Blaud (e comdly pg il -
;;M@\}iu@.mﬁu&ma;bjuawgcmmauﬁw@m@;:mwsj‘wﬁa&zﬁaﬁw@m;@\-
’ e 311 S LSYI 35l Bk Jpumml 128 B33

I Aligleg 3 yrind Al el Alad Jac g c 3 Lall Julind i3y sl yuai) wﬁd@.bmwsw ;L&.\JMLM} S e Jaall -
)LM)_._._“M mb)&@u}dlcﬂ‘:;m

&Uﬂ
aslall @ud uedll asle Zslaill aslally 2sLa®Yl astell 28 Luldll sLa®¥l 2 ol jslne Al 20120 ilens (Ghsars! -
182 o S5l puld I dasls &5 LataY
el A ALl Juanlall @i i Lo Bl yunill (ye yma 2 Lg3ligSiag Lol AL A5 y301 el 2014 Luju_ﬁ\}u.u_ﬂ -
11900 - Giuad Aasls
11 5lami¥ 356l ARDL Gl 31 yall 2 ol ailasls le Al Al Grealaall Sl 12016, plolS cel paly @bolS e puam -
47-25:(19) 174 Lslazs¥l elul 30 sLaid¥l g 5,153 28 dlre .2011-1980 55l g3l Loy 3

The Arab Journal for Arid Environments 11 (1 -2) 2018 2018 (2 - 1) 11 dalsd! cliall d yall ALt
158 > b A >




437 o - 551 3l 8B Analy il ygiiin . Ig¥1 Anidall . cilipudady ool pusloms uali@l) LY 35 . 2011 dazms (ol
LS e Anal (3 )5iie i ol 3o Alaay Ailod Al e Gogial | DLV B L3685 @ieanll 5 515 . 2015, zlowe e S e -
:121-118 o sLa®yl
A glall adae 2 2L S ST qy_@wuﬁ‘m Lracwsll At 31 Jow L) zaled aluzinl 2011, deabs yany @bl ‘%;.\i;it -
43-21:(7) 4 20515915 21 LaidY! aslell HLYI dasls Alrs
sl Ame .00, Y1 - dawgll @uld] 2 5La Y15 Seltly ‘;Lzég\ A 8 CadlS3 gl Gaoliall Galumid¥l Juleit) L2007 Wl gl -
:279-265 :(2) 23 «&ie 531 astall 3iues
40-35 :(1)1 el agleld 2asSH Al (Bl 2o snldl Jgumzma o 50 Bolomiasl 53055 .2009. Gslio suga -
-Pesaran M., Y. Shin and R. Smith. 2001. Bounds Testing Approaches to The Analysis of Level
Relationships, Journal Applied Economic, Vol.16: 289-326.
- FAO .2014. FAOSTAT — FAQO’s corporate database, http://www.fao.org/faostat/en/#data/QC. call:
10.7.2017

N° Ref: 819

2018 (2-1) 11 dalodl clialh d yall At The Arab Journal for Arid Environments 11 (1 - 2) 2018
159






-Rawat, I., R. Ranjith Kumar, T. Mutanda and F. Bux. 2013. Biodiesel from Microalgae: A Critical Evaluation
from Laboratory to Large Scale Production. Applied Energy Journal, (103): 444-467.

-Sacasa-Castellanos, C. 2013. Batch and continuous studies of Chlorella vulgaris in photo-bioreactors.
Ontario, Canada: University of Western Ontario, MSc thesis.

-Sankar M., V. Ramasubramanian. 2012. Biomass production of commercial algae Chlorella vulgaris on
different culture media. E- Journal of life science (1): 56-60.

-Sato, T., S. Usui, Y. Tsuchiya and Y. Kondo. 2006. Invention of outdoor closed type Photobioreactor for
microalgae. Journal of Energy Conversion and Management, (47): 791-799.

-Spencer, C. P. 1954. Studies on the culture of a marine diatom. Journal of the Marine Biological Association
of the United Kingdom, (33): 265-290.

-Wang, L., M. Min, Y. Li, P. Chen, Y. Chen , Y. Liu, Y. Wang and R. Ruan. 2010. Cultivation of Green
Algae Chlorella sp. in Different Wastewaters from Municipal Wastewater Treatment Plant. Appl Biochem
Biotechnol journal, Volume (162): 1174-1186

-Wang, B., Y. Li, N. Wu and C.Q. Lan. 2008. CO2 bio-mitigation using microalgae. Journal of applied
microbiology and biotechnology, (79) : 707-718.

-Yaakob, Z., K. F. Kamarudin, R. Rajkumar, M. S. Takriff and S. N. Badar. 2014. The Current Methods for
the Biomass Production of the Microalgae from Wastewaters.World Applied Sciences Journal, (31): 1744-
1758.

-Yadavalli, R., S.R. Rao and C.S. Rao. 2012. Lipid accumulation studies in Chlorella pyrenoidosa using
customized photobioreactor- effect of nitrogen source, light intensity and mode of operation. International
Journal of Engineering Research and Applications, (2): 2446-2453.

-Yamaguchi, K. 1997. Recent advances in microalgal bioscience in Japan, with special reference to
utilization of biomass and metabolites. Journal of Applied Phycology, (8): 487-502.

-Yang, J., and N.S. Wang. 1992. Cell inactivation in the presence of sparing and mechanical agitation.
Journal of biotechnology and bioengineering, (40): 806-816.

-Yeh, K.L., and J.S. Chang. 2012. Effects of Cultivation Conditions and Media Composition on Cell
Growth and Lipid Productivity of Indigenous Microalga Chlorella vulgaris ESP-31. Journal of bioresource
technology, (105): 120-127.

N° ref- 682

The Arab Journal for Arid Environments 11 (1-2) 2018 43 2018 (2-1) 11 Zalodl culinld Ay yall ALzl



References

-Battah, M.G., Y.M. El-Ayoty, A.E. Esmael and S.E. Abd EI-Ghany. 2014. Effect of different concentrations
of sodium nitrate, sodium chloride, and ferrous sulphate on the growth and lipid content of Chlorella
vulgaris. Journal of Agricultural Technology, (10): 339-353

-Becker, E.W. 1994. Microalgae: Biotechnology and Microbiology. Cambridge: Cambridge University
Press.

-Blersch, D.M., P.C. Kangas and W.W. Mulbry. 2013. Turbulance and Nutrient Interactions That Control
Benthic Algal Production in an Engineered Cultivation Raceway. Journal of Algal Research (2): 107-112.

-Brown, M.R., M.A. McCausl and K. Kowalski. 1998. The nutritional value of four Australian microalga
strains fed to Pacific oyster Crassostrea gigas spat. Journal of Aquaculture, (165): 281-293.

-Cassidy, K. 0. 2011. Evaluating Algal Growth at Different Temperatures. Kentucky, United States: University
of Kentucky, MSc thesis.

-Chinnasamy, S., B. Ramakrishnan, A. Bhatnagar and K. C. Das. 2009. Biomass Production Potential of a
Wastewater Alga Chlorella vulgaris ARC 1 under Elevated Levels of CO2 and Temperature. International
Journal of Molecular Sciences, (10): 518 532.

-Chisti, Y. 2007. Biodiesel from microalgae. Journal of Biotechnology Advances, (25): 294-306.

-Converti, A., A. A. Casazza, E. Y. Ortiz, P. Perego and M. Del Borghi. 2009. Effect of temperature and
nitrogen concentration on the growth and lipid content of Nannochloropsis oculata and Chlorella vulgaris
for biodiesel production. Journal of Chemical Engineering and Processing: Process Intensification,
(48):1146-1151.

-Goswami, R. and M. Kalita. 2011. Scenedesmus dimorphus and Scenedesmus quadricauda: two potent
indigenous microalgae strains for biomass production and CO2 mitigation - A study on their growth
behavior and lipid productivity under different concentration of urea as nitrogen source. Journal of Algal
Biomass Utilization, (2): 42- 49.

-Gouveia, L., A. P. Batista, |. Sousa, A. Raymundo and N. M. Bandarra. 2008. Microalgae in Novel food
production. In Konstantinos N. Papadopoulos, p.p. (Eds). Food Chemistry Research Developments, p.
1-37. Lisboa, Portugal : Nova Science Publishers.

-Griffiths, M.J. and S.T.L. Harrison. 2009. Lipid productivity as a key characteristic for choosing algal species
for biodiesel production. Journal of Applied Phycology, (21): 493-507.

-Guillard, R.R.L. 1975. Culture of phytoplankton for feeding marine invertebrates, in: Smith, W.L. and
Chanley, M.H. (Eds.). Culture of Marine Invertebrate Animals, p. 26-60. New York: Plenum Press.

-Hernandez, J.P., L.E. de-Bashan, D.J. Rodriguez, Y. Rodriguez and Y. Bashan. 2009. Growth promotion
of the freshwater microalga Chlorella vulgaris by the nitrogen-fixing, plant growth-promoting bacterium
Bacillus pumilus from arid zone soils. European Journal of Soil Biology, (45): 88—93.

-Lebeau, T. and J.M. Robert. 2003. Diatom cultivation and biotechnologically relevant products. Part I
Cultivation at various scales. Journal of applied microbiology and biotechnology, (60): 612-623.

-Mata, T.M., A.A. Martins and N.S. Caetano. 2010. Microalgae for Biodiesel Production and Other
Applications: A review. Journal of Renewable and Sustainable Energy Reviews, (14): 217-232.

-Olaizola, M. 2003. Commercial development of microalgal biotechnology: from the test tube to the
marketplace. Biomolecular Engineering journal, (20): 459-66.

2018 (2-1) 11 dalodl culindt 3 sl dlet! 42 The Arab Journal for Arid Environments 11 (1 - 2) 2018



o .
o NaNO3(0.1g/L) .
o — NaNO3(0.25g/L) mn
— NaNO3(0.4g/L)
Im

Dry Biomass (g/L)

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
time/day

Figure 3. The dry biomass curve grown in the different concentrations of sodium nitrate.

Different letters above the lines indicate to significant differences (p<0.01) among means within

each concentration.

-Growth rate

Table 1 explained that the highest growth rate 0.257/day was at the highest sodium nitrate concentration
(0.4 g/L), while no significant differences were recorded between the others, this reveals that there is no
mutual effect between growth rate and sodium nitrate concentration within the range (0.1 g/L, 0.25 g/L),
and this was incompatible with Battah et al., (2014), who suggested that increasing the concentration of
sodium nitrate in growth medium above 3mM (0.25 g/L) commensurate with the increasing in the growth
rate.

Conclusion

Fermentation at 25°C showed the highest value for biomass and growth rate. The highest growth rate of
C. vulgaris was at the nitrate concentration 0.4g/L. By contrast, Biomass was not significantly influenced
by nitrate concentration, so any increase in nitrate concentration was useless and not economic.
Therefore, we recommend culturing C. vulgaris, for its high biomass production purpose, at 25°C and
0.1 g/L NaNO;.
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Growth rate

The highest average of the daily growth was at temperature 25°C (0.237/day) as shown in (table 1), this
is consistent with Cassidy (2011) who obtained the maximum growth of C. vulgaris between 25°C and
30°C.

Also, no significant increase (P<0.01) in the average growth rate at 35°C (0.183/day) compared with that
at 15°C (0.142/day) has been noticed. This corresponds to Converti et al., (2009) who indicated that C.
vulgaris can grow well at relatively high temperature up to 35°C.

Table1. Means *SD of dry biomasses and growth rate during the entire growth period at three
temperatures and three concentrations of sodium nitrate.

dry biomass *SD Growth rate £SD
(g/L) (Day)
§ 15°C 0.186 £ 0.1162 0.142 £ 0.0472
@©
“g’ 25°C 0.361 + 0.232° 0.237 £ 0.075°
()
= | 35°C 0.246 + 0.1552 0.183 £ 0.0567
= | 0.1 0.271 £ 0.1822 0.192 £ 0.058¢
>
o | 025 0.361 £ 0.232¢ 0.237 £ 0.075?
4
@
=z 0.4 0.396 + 0.246?2 0.257 + 0.087°

Different letter in each Column for each variable parameter indicates to a
significant difference (p < 0.01) between means.

-Effect of nitrate concentrations

Biomass production

The effect of the concentration of sodium nitrate on the daily increase of dry biomass is shown in Figure
(3). The daily increase during most days was significant (P<0.01) at all concentrations, and associated with
the Exponential phase, which began in the second day of inoculation at concentration 0.4 g/L, but in the
third one at both concentrations 0.1g/L and 0.25 g/L, since the high concentration of nitrate led to a rapid
end of the Lag phase. Moreover, the highest values of dry biomass through all days was at concentration
0.4 g/L, followed by concentration 0.25 g/L then 0.1 g/L, Figure (3). However, these differences in dry
biomass were insignificant (P<0.01), which may indicate to that dry biomass can be produced in the three
concentrations. In other words, nitrate concentration does not have any significant effect on the biomass
over the range of NaNO3 0.1 g/L to 0.4 g/L, this was confirmed by the results shown in the ( table 1) which
refers to the average of dry biomass (0.273, 0.361 and 0.396 g/L) during the total period of growth at three
concentrations of sodium nitrate; 0.1, 0.25 and 0.4 g /L, respectively.
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Results and Discussion
-Effect of temperature
Biomass production
The effect of temperature on the daily increase of dry biomass is expressed in Figure 2, which shows that
the actual increase began after the second day of inoculation at temperatures 25°C and 35°C, while the
increase at 15°C began after the third day.
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Figure 2. The Dry biomass curve in different temperatures. Different letters above the lines indicate
to significant differences (p<0.01) among means within each temperature.

This is due to the Lag phase that algae need, to adapt with the growth medium according to (Spencer,
1954). Therefore, it has been noticed that the lower temperatures led to a longer lag phase. The next
phase is the Exponential one, when the dry biomass significantly (P<0.01) increased by time at all
temperatures. This result is consistent with (Becker, 1994) who explained the systematic duplication
of algae cells during this phase. The highest values of dry biomass were obtained at 25°C, where the
average value of the dry biomass at 25°C was 0.361 g/L (Table 1), this result converges with the result
of Chinnasamy et al., (2009), which showed that the biomass increased significantly (P<0.01) near a
temperature of 25°C in C. vulgaris.

The insignificance of differences (P<0.01) between biomass formed at 35°C and 15 C° suggested that,
15°C and 35°C had an similar effect on the algae biomass compared to the optimal temperature 25°C.
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-Estimation of Algal Growth rate /day (GR)(day)
Microalgae growth was monitored by measuring the optical density at 680 nm. Samples of the culture
media were taken every day, for ODsgo measurement using a spectrophotometer at wave length 680nm
(HITACHI U-2900) as the algal density indicator. The growth rate was calculated by fitting ODsgo in the
following formula (Wang et al., 2010):

GR = (InOD¢- InODg)/t
ODy: the optical density at inoculation day.
ODy: the optical density measured on day t.
Each recorded OD; was corrected by taking away that of the corresponding blank sample.
-Determination of Biomass Dry Cell Weight (DCW)
Dry Biomass content was determined according to the modified method of Yadavalli et al. (2012) by
measuring ODsgo using a spectrophotometer at wave length 680nm. The conversion factor was established
by plotting ODeso versus DCW of a series of samples with different biomass concentrations. Samples
were diluted by appropriate ratios to ensure that the measured ODego values were within the range of
0.09-2.4. DCW of the sample was determined gravimetrically after drying, and collecting the algal cells by
centrifugation (5,000 rpm, 10 min), and washing with water. The linear regression Equation was obtained
for C. vulgaris species as described in Figure 1.

0.800
0.700 - y = 0.316x - 0.008
0.600 R* =0.998
0.500
0.400
0.300
0.200 -
0.100
0.000

+ (DCW)g/L

DCW (biomass dry wieght g/L)

0 % 95 9% <o 23 <5 2 <9 <3 <5

OD (optical dencity) at 680nm

Figure 1. Linear regression equation of relationship between OD and dry biomass. (y): the DCW
of algal biomass, and (x): the optical density at 680 nm.

Statistical analysis

The analyses of dry biomass and growth rate variance were performed for the cultures grown in the different
culture conditions (Temperatures: 15°C, 25-C and 35-C. Nitrate concentrations: 0.1g/L, 0.25g/L and 0.4g/L.
pH: 6, 7and 8). The effect of the culture conditions on the dry biomass and growth rate were analyzed
statistically. Significantly different mean values were established by means of one-way ANOVA followed by
Tukey Test (P < 0.01). Statistical analyses were carried out using Statistical program (SPSS, 2010).
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of various microalgae (Griffiths and Harrison, 2009). Therefore, it is important to utilize the appropriate
nitrogen source at a suitable concentration, (Yeh and Chang, 2012). Many studies investigated the effect
of nitrogen sources and concentration on biomass growth. The growth of Chlorella vulgaris is proportionally
correlated to increasing concentrations of sodium nitrate more than 3mM NaNO3; concentration in Bisschoff
and Bold medium (BBM) (Battah et al., 2014).

The aim of this study was to evaluate the effect of temperature and nitrogen at various levels on C. vulgaris
growth using a modified Photobioreactor, and to identify optimal conditions for the cell growth and biomass
production.

Material and Methods

Microalgae and culture conditions

This study was carried out at the National Commission for Biotechnology (NCBT) during 2012. C. vulgaris
was isolated from fresh water ponds located in Quneitra Province (South of Syria). The species was
identified in laboratory of Plant Biology, Faculty of Science, Damascus University In collaboration with
prof. Mostafa EL-Sheekh-Tanta University, Faculty of Science, Botany Department, Egypt. The way of
identification depending on Characteristics and Morphological feature of the isolate have demonstrated its
close similarity with genus chlorella vulgaris. The individual cells of the colonies were in the range of 10um.
Cells are green color, unicellular, spherical in shape.

The solid algae broth medium (sigma) was used to isolate and purify the studied algae by Petri-Dishes.
The samples were incubated in illumined incubator at 25-C, 4000lux for 8 days. Then the inoculate were
prepared by transferring the cells from Petri dishes, and incubated aseptically in 250 ml Erlenmeyer flasks
containing 100ml liquid algae broth medium (Sigma Company). Erlenmeyer flasks were incubated in the
same illumined incubator which has orbital shaker set at 150 rpm, temperature 25°C and illumination
4000lux for 8 days, then the volume was increased up to 300 ml in 1000 ml Erlenmeyer flasks to form
a stock culture to inoculate the experimental media after 8 days as Modified methods of (Wang et al.,
2010).

All experiments were carried out in Stirred-Tank Reactor (STR), designed and realized in NCBT by the
senior author. STR was equipped with PLC (programmable logic controller) that controls and monitors all
growth parameters (temperature, light, pH, gas flow and mixing speed). Maximum capacity of the bioreactor
was 14 L with a maximum working volume of 10 L.

Growth experiments were done at three different temperatures (15, 25 and 35-C), and three different nitrate
concentrations (0.1, 0.25 and 0.4g/L) in 10 L of BBM, and the initial cell concentration was set to be its optical
density at 680nm (ODsgo) 0.150. Each batch cultivation was carried out three times for 15 days at fixed
parameters (continuous illumination 6000Lux, mixing speed 250 rpm, pH= 7, air mixed with CO, 500ppm
with flow rate 2L/min, (temperature 25-C when the nitrate concentration was the variable, and nitrate
concentration 0.25g/L when the temperature was the variable). The central values of temperature, 25-C
were chosen according to (Hernandez et al., 2009; Brown et al., 1998). Then, the additional experiments
were done with increasing and reducing the growth temperature by 5°C. the central concentrations of
nitrogen in medium 0.25g/L were selected depending on (Guillard, 1975), and the additional cultivations
were run at 0.1 and 0.4g/L.
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results showed that the nitrate concentration had no effect on biomass production, but not on the growth
rate; as the maximum growth rate (0.257 day) was at 0.4g NaNOg3/L, with no significant difference with the
other nitrate concentrations. So that, the recommended culturing parameters for high biomass production
purpose were: 25°C and 0.1 g NaNOs/L.

Keywords: Chlorella vulgaris, Photobioreactor, Biomass, Growth rate.

Introduction
Microalgae are a large group of fast growing unicellular or simple multicellular microorganisms (Wang et

al., 2008) which have several advantages, including higher photosynthetic efficiency, higher growth rates
and higher biomass production compared to other energy crops (Goswami and Kalita, 2011).

Among the microalgae, Chlorella species have the most desirable features for efficient and economic
combination of CO, fixation, and wastewater treatment (Blersch et al., 2013). Chlorella, considered as a
potential source of a wide spectrum of nutrients (e.g. carotenoids, vitamins, minerals), is used widely in the
healthy food market, as well as for animal feed and aquaculture (Gouveia et al., 2008). Chlorella can be a
health promoting factor on many kinds of disorders, such as gastric ulcers, wounds, constipation, anemia,
hypertension, diabetes infant malnutrition and neurosis (Yamaguchi, 1997).

The most important species of Chlorella genus is C. vulgaris, due to its good growth ability and good
tolerance of different environmental conditions (Yaakob et al., 2014). C. vulgaris is highly valued for its
protein and minerals content (Sankar and Ramasubramanian, 2012).

Recently, many studies reported various cultivation technologies for the production of microalgae (Olaizola,
2003). Open ponds are one of the primary and effective methods for the large-scale production of microalgae
(Chisti, 2007). Photobioreactors are alternative methods (Lebeau and Robert, 2003; Sato et al., 2006)
which provide a better opportunity to meet specific demands, and to optimize the control of cell growth
parameters. In the design of Photobioreactors, many things need to be considered depending on what the
end goal is (Sacasa-Castellanos, 2013). The most important and common design is Stirred-Tank Reactor
(STR), being operationally and structurally simple, so it is an ideal device for cultivating different types
of cells, including microalgae (Yang and Wang, 1992). STR can be beneficial in preliminary studies for
optimizing the growth conditions, since it is easy to modeling and control the main experimental parameters
(Sacasa-Castellanos, 2013).

Several strategies have been applied to improve microalgae growth, biomass production and lipid content.
These include optimization of the medium composition (e.g., type of carbon source, nitrogen, phosphorus,
vitamins and salts) (Mata et al., 2010), and physical parameters (e.g., pH, temperature and light intensity)
(Rawat et al., 2013).

Temperature is an important element for growing algae. It strongly influences the growth rates for every
species of algae. It is known that the growth rate will increase with the increase in temperature up to its
optimum and then decrease drastically by increasing temperature (Cassidy, 2011). For Chlorella vulgaris,
the optimum temperature ranges from 25 to 30°C (Cassidy, 2011), while Chinnasamy et al. (2009) reported
an increase in biomass content at optimum temperature (30°C). Chlorella vulgaris can also grow in high
temperatures up to 35°C (Converti et al., 2009).

Nitrogen was quantitatively the most important nutrient affecting the biomass growth and lipid productivity
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Abstract

The aim of this study was to optimize some culture conditions for the highest biomass production and
growth rate of a local isolate of the microalgae C. vulgaris. The experiments were carried out between
2013 - 2015. Studied green algal strain was successfully isolated from Syrian freshwaters, and then
incubated in the laboratory of national commission for biotechnology by bioreactors for the growth. The
effect of three temperatures (15, 25, 35°C) and three sodium nitrate concentrations (0.1, 0.25, 0.4 g/L) on
biomass production and growth rate of C. Vulgaris was determined. The dry biomass weight (0.361 g/L)
and growth rate (0.237/ day) were highest at 25°C. No significant difference was observed neither between
the averages of dry biomass or the averages of growth rate at 15°C and 35°C. On the other hand, the
©2018 The Arab Center for the Studies of Arid Zones and Dry Lands, All rights reserved. ISSN:2305 - 5243 ; AIF(NSP)-177
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before it is ruptured in a slide mount. (B) Ascomata (200 - 250 ym) of Pleospora sp. teleomorph of
Alternaria sp. (C) Asci and ascospores of Alternaria teleomorph. (D) Ascomata (320 — 400 pm) of
Pleospora sp. teleomorph of Stemphylium sp. (D) Asci and ascospores of Stemphylium teleomorph.
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nor leaves. In fact, Most Alternaria species are common saprophytes that derive energy as a result of
cellulytic activity and are found in a variety of habitats as ubiquitous agents of decay. Some species are
plant pathogens that cause a range of economically important diseases like stem cancer, leaf blight or leaf
spot on a large variety of crops (Thomma, 2003).
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Results and Discussion
On the surface of dead branches collected from two vineyards, many fruiting structures (ascomata) were
found. Microscopic observation of these ascomata showed that they were perithecia with an reduced ostiole
(fig-2). The results showed also the presence of two forms of fruiting structures: in the first one, ascomata
are globose, dark brown, thin-walled, with no beak observed. Single mature ascomata measure 200 — 250
pm. Asci are subcylindrical, straight to slightly curved, contain 8 ascospores, and their size is 60—-100 x
13—-15 um. Ascospores are fusoid, usually tapered at both ends, with four transversal septa and often with
one series of longitudinal septa; end segments are often without septa, and their size is 15-22 x 6 — 9 ym.
In the second one, ascomata are similar in shape to those described above, but they are larger (320- 400
pm diam.). Asci are cylindrical, elongate, with typically 8-ascospores, and measure 100—-120 x 13—15 pm.
Ascospores are cylindrical with five transversal septa and 1-2 series of longitudinal septa in each of the
four original central segments; but end segments are often without septa, very rarely with one longitudinal,
oblique or Y-shaped septum, and their size is 15-22 % 6.5-10.5 pym.
The isolates on PDA from both ascospores and dead branches were divided into two groups: in the first
one, the isolates produced velvety gray to black colonies. Conidia are multiseptate, formed solitary, and
originate from a conidiogenous cell at the tip of a hypha. These isolates were identified as Stemphylium
according to the morphological characters described by Simmons (1967) for this genus. In the second
group, the colonies were oblivious to grayish. Conidiophores are dark, septate and produce conidia in
simple or branched chains. Conidia are multicellular divided by several transversal and longitudinal septa.
Based on their appearance in culture, these isolates were typical of Alternaria genus. Morphological and
microscopic characters were in according with those reported previously for the genus Alternaria (Nees,
1816; Kwasna and Kosiak, 2003; Simmons, 2002; Pryor and Gilbertson, 2002).
In this present investigation, we report the presence of two forms of perithecia, and based on their
morphological characters, they were identified as Pleospora sp. previously described as a teleomorph
of some Alternaria and Stemphylium species (Inderbitzin et al., 2009). According to their size, and the
morphology of ascospores, the small ascomata (200 - 250 yum diam.) were identified as a teleomorph of
Alternaria sp. and the other type of ascomata (320 - 400 um diam.) as a teleomorph of Stemphylium. In
fact, Stemphylium is morphologically similar to the related and more widely known Alternaria. The conidia
of both genera are multiseptate, pigmented and formed from hyphae in the mycelium. However, unlike
Alternaria where conidia can remain connected and form chains, Stemphylium conidia are always solitary
(Simmons, 1967; Inderbitzin et al., 2009). Our results are in according to those of other studies showing
that the sexual state of Stemphylium, where known, is Pleospora. The type of Pleospora, P. herbarum, has
a Stemphylium anamorph, S. herbarum Simmons (Simmons 1985). In fact, the observation of the sexual
stage of Alternaria, where present, is very difficult because the formation of ascomata in pure culture
needs a controlled environment, a low nutrient medium, and incubation at low temperature in the dark for
a prolonged period (Kwasna and Kosiak, 2003).
Our identification of the two forms of Pleospora ascomata was confirmed by Dr. Barry Pryor from University
of Arizona School of Plant Sciences in USA (personal communication).
Vine bushes have been affected by frost during the winter 2015 season when the temperature reached -16
°C, which led to the death of most of the branches. It seems that these fungi grown saprophytically on the
dead branches, where any symptoms of infection were observed later on the newly developing branches

2018 (2-1) 11 dalodl culindt 3 sl dlet! 32 The Arab Journal for Arid Environments 11 (1 - 2) 2018



Material and Methods
Sampling: Afield survey was conducted on some vineyards which showed dead branches on local cultivar
(Baladi), in Swaida govenorate (south of Syria). during the spring period of 2015. Dead wood showing
symptoms of black or brown blotches were collected randomly from two vineyards (figure 1).

Figure 1. Dead branches of grapevine showing black discoloration.

Fungus isolation from ascospores: dead branches were transported to the laboratory where they left
to dry for examination of the presence or absence of the sexual forms. Fruiting bodies, asci and ascospores
were examined by the microscope and morphologically described. The size average of approximately 20
ascomata, asci and ascospores were calculated. Preparation of ascospores was conducted from fruiting
structures in sterilized water and was placed on PDA plates. After 24 h at 22 + 2 °C, individual germinated
spores were transferred to new PDA plates.

Fungus isolation from dead branches: wood pieces of 0,5 mm were taken from the surface of the
collected branches. Pieces were disinfected by immersion in sodium hypochlorite (NaOCI) (2%) for 3 min,
after that they were rinsed and dried with sterilized filter paper. Then, they were placed on potato dextrose
agar (PDA) plates and stored at 22 + 2°C. Morphological and microscopic characteristics of mycelia culture
and fruiting bodies were described
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Introduction
Alternaria species are cosmopolitan. These ubiquitous fungi are phytopathogenic in a number of plant

species, causing crop diseases which are classified under the group "Alternariose" (Thomma, 2003;
Agrios, 2005). They can be found on different substrates such as senescent plants, vegetables, soil, food
and various organic materials. The Alternarias are also known to be potent allergens, triggering seasonal
reactions during the summer months. However, not all species are pathogenic or undesirable: some of
them are used as biological agents to control invasive plants (Thomma, 2003).

The Alternaria species are imperfect filamentous fungi belonging to the class Deuteromycetes. Diagnostic
characteristics of the genus included the production in chains of dark-colored multi-celled conidia with
longitudinal and transverse septa (phaeodictyospores), and a beak of tapering apical cells (Honda et al.,
1987; 1990, Neergaard, 1945).

Considering the diversity of conidium shapes and sizes among species in general, there have been efforts
in developing sub-generic groupings of species based upon similar conidium characteristics. Elliot (1917)
suggested that the genus could be organized into six groups based upon common conidium characteristics
of length, width, and septation, with each group designated by a typical species. Neergaard (1945)
proposed 3 sections for the genus based upon the formation of conidia in long chains (Longicatenatae),
short chains (Brevicatenatae), or singly (Noncatenatae). Simmons (1992) expanded concepts from both
Elliot and Neergaard in loosely organizing the genus into 14 species-groups based upon characteristics
of conidia and catenulation. Additional species-groups discussed in other work include the arborescens,
brassicicola, porri, and radicina groups (Roberts et al., 2000; Simmons, 1995; Pryor and Gilbertson, 1998,
2000, 2002).

Numerous atypical Alternaria and Macrosporium species were described that did not produce conidia in
chains and/or have a conidium beak. Moreover, two additional genera were erected, Stemphylium and
Ulocladium, which also were characterized by the production of phaeodictyospores, further complicating
the taxonomic resolution of this group of fungi (Pryor and Gilbertson, 2002).

Although most Alternaria species do not have known sexual form, some of them have recognized
teleomorphs within Pleosporaceae (Ascomycetes), although most are not commonly encountered. Most
species of Stemphylium, the currently accepted sister group to Alternaria, have well established teleomorphs
in the genus Pleospora.

Studies conducted by Simmons have suggested an exclusive teleomorph / anamorph relationship between
Pleospora and Stemphylium. Subsequently, a more critical evaluation of the teleomorphic characters
of well-known Pleospora spp. with anamorphs of Alternaria, namely P. infectoria and P. scrophulariae
revealed that Pleospora spp. with Stemphylium anamorphs were morphologically distinct from Pleospora
spp. with Alternaria anamorphs, particularly in the size of the ascomata and ascospores, and resulted in the
designation of a new genus Lewia for Pleospora-like fungi with Alternaria teleomorphs (Simmons, 1986;
1995). Actually, Clathrospora, Leptosphaeria, Lewia and Pleospora are known as Alternaria teleomorphs
and belong to the class Ascomycetes (Pryor and Gilbertson, 2002).
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Abstract

Many fruiting structures were found on the surface of dead branches collected from vineyards in Swaida
govenorate (south of Syria). Microscopic observation showed the presence of two forms of ascomata
(perithecia). According to their size, and the morphology of ascospores, ascomata of diameters of 200 - 250
pMm were identified as Pleospora sp. the teleomorph of Alternaria sp. and the other type of ascomata (320 -
400 ym diam.) as Pleospora sp. the teleomorph of Stemphylium. These results were confirmed by isolation
of Alternaria and Stemphylium anamorph from the surface of dead branches and from ascospores. These
fungi have been grown saprophytically on dead branches affected by frost during the winter 2015 season.
To the best of our knowledge, this is the first report of the sexual form of Alternaria and Stemphylium in
Syria.

Keywords: Alternaria, Stemphylium, Pleospora, teleomorph.
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Antennae (Fig. 4):

Antenna of M. ridibundus has a sting shape, with orange color in the female and brown color in
the male. Length of antenna in female is longer than in male, its 3.52+0.08 mm and 3.31+0.04
mm respectively, and there is another difference the number of segments, it's 23 in female and
21 in male.

Female

redicle
Stapc

Pedicle
Flegellum

\
l.‘
male

Fig.4. Antennae of female and male of parasitoid M. ridibundus.

Legs (Fig. 5):
Legs are similar in both female and male, with orange color for

Female Male

most of the leg with, except the coxa and trochanter for legs of
male which distinguish with dark brown color.
@ .

Fig.5. Legs of parasitoid M. ridibundus, F: front leg, M: Medium \

leg, H: Hind leg, 1: coxa, 2: Trochanter, 3: Trochantellus, 4: Femur,
5: Tibia, 6: Tarsus, 7: Pretarsus, 8: Tibial spurs. %
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Fig.2. Front wings of the female and the male of parasitoid M. ridibundus.

Hind wing (Fig. 3):
Length of hind wing of the female is 2.6+0.2 mm, and width is 0.86+£0.01 mm, while it's in male
2.651£0.05 mm length and width is 1.3+0.05 mm.
Wing venation in hind wing is complete.
Vein C exists and clear.
Veins M+Cu and M exist and clear, with slight curve in the vein M+Cu.
Vein 1rs-m exists and clear with bulla in the middle.
Vein cu-a exists and clear.
Vein Rs strong and clear and extend to the end of wing.
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Fig.3. Hind wings of female and male of parasitoid M. ridibundus.
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Average of length of the female is 3.34+0.03 mm without ovipositor and 4.37£0.02 mm with
ovipositor, while the average length of the male is 3.86+0.02 mm.

Fig.1. Adult of parasitoid M. ridibundus.

Color:

The head is black color. Antennae are distinguished with brownish- black color, and its more
darkness in male than female. Thorax in whole is in black color, and the T2 and the piece of T3
of abdomen are in dark-orange color . Legs in orange color in whole except small pieces in dark
color.

Wing venation:
Front wing (Fig .2):
Length of front wing for the female is 3.3+0.1 mm, and width is 1.25£0.02 mm, while it's in -
the male 3.5+£0.2 mm for length and 1.3£0.05 mm for width.
Wing venation for front and hind wings is the same in both female and male.
Stigma exists with large size and length shape, with light brown color.
Prestigma is clear and separated from stigma.
Veins R+Sc+C are exist and clear.
Veins M+Cu are exist and clear.
Vein A1 exists and clear with slight curve in the beginning.
Vein M distinguish with clear bulla in the first part of its.
Veins Rs & Cu are strong and extended to the end of wing while vein M extend.
Vein Cu exists and clear, cu-al & cu-a2 are clear and the size of cu-al is twice of cu-a2
approximately.
Vein 3rs-m isn’t clear, so Areolet cell not clear enough.
Vein 2rs-m exists, but there is a bulla in the upper part.
Vein 2m-cu have two clear bulla in female but there is just one bulla in this vein at male.
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1954). Usually this pest controlled by using insecticides from pyrethroids or organophosphate chemical
groups such as cypermethirn, alphacypermethrin, esfenvalerate or chloropyrifos. However, codling moth
populations become resistant to these insecticides (Alhaj et al., 2009), so according to previous studies were
done in Syria focused on biological control of codling moth by studying its parasitoids. Many parasitoids
were recorded belong to Ichneumonidae and Braconidae families and also superfamily Chacidoidea on C.
pomonella in Syria like Ascogaster quadridentata, Pristomerus vulnerator, Trichogramma cacoeciae and
others (Almatni, 2003; Alhaj et al., 2009; Basheer et al., 2010).

The Ichneumonidae is one of the most species richest families of organisms with an estimated 60000 species
in the world (Townes, 1969; Coruh and Ozbek, 2005), Ichneumonids wasps have been used successfully as
biocontrol agents in managed biocontrol programs (Gupta, 1991). M. ridibundus is a synovigenic parasitoid
that attacks the codling moth, Cydia pomonella L. during the prepupal stage of development, M. ridibundus is
a gregarious ectoparasitoid (several eggs are deposited and the larvae feed from the surface of the host). The
primary object of this paper is to describe a new species of Ichneumonidae parasitoid on Cydia pomonella L.
in apple orchards in Syria.

Material and Methods

This study was conducted during the period 2011-2013 in two locations in Lattakia Governorate
(Syria) (Eramo 35’ 33" N, 36’ 20" W, altitude 950m and Bushraghi 35" 17" N, 36’ 6" W, altitude
760m) on apple orchards as a plant host.
In the present study, C. pomonella larvae were collected using cardboard strips that were placed
around the trunks of the plant hosts in two times, in June and removed in 10-15™" July and at the
beginning of August and removed in full winter.
In the laboratory, the live larvae were placed in corrugated cardboard cylinders inside PVC jars
with a mesh cloth on the lid. Glass jars were put over the mesh to collect the newly emerged moths
and parasitoids.
A number of parasitoids emerged in the laboratory from the field-collected larvae, that determined
by specialized identification references. (Ferriere and Kerrich, 1958; Gauld and Mitchell, 1977;
Askew and Shaw, 1986; Shaw and Huddleston, 1991; Goulet and Huber, 1993; Hamon et al.,
1995; Broad, 2006)
Six individuals of adults (3 females and 3 males) were taken and autopsied, then measured all
members by scale lens on microscope, after that calculated average and standard division of all
measurements.

Results and Discussion

Many Ichneumonids parasitoids had emerged from C. pomonella like Pristomerus vulnerator,
Liotryphon caudatus, Ephialtes caudatus, Trichomma enecator and Mastrus ridibundus. Last one
is about we investigated in this paper, it is record for the first time in Syria on C. pomonella.
Adult (Fig.1):

The Parasitoid is belongs to Ichneumonidae family, to subfamily Cryptinae and tribe Phygadeuontini,
and it’s a larval parasitoid on Codling moth, distinguish by black color on most parts of adult, with
dark orange color on legs and the second and third rings of abdomen.
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Abstract

This study was conducted during the period 2011/2013 in Bushraghi and Eramo in Lattakia Governorate
(Syria) in apples orchards. Samples of infected apple fruits were collected to determine the parasitoids from
the pest. The parasitoid Mastrus ridibundus Gravehorst (Hymenoptera: Ichneumonidae) was recorded
as an internal parasitoid on fully grown larvae at cocoon stage. The parasitoid was classified according to
specific references, and it was recorded for the first time in Syria.

Key words: Parasitoids, Cydia pomonella, Mastrus, Lattakia, Syria.

Introduction
The Codling moth, Cydia pomonella L. (Lepidoptera: Tortricidae) is the most serious pest of apple and pear

worldwide. When apple orchards are not protected, up to 95 percent fruit damage can occur only due to
infestation by the Codling moth. The Codling moth occurs in all continents where apple and pear are grown,
with a distribution from Europe, Asia, North and South Africa to Australia. Also, C. pomonella is found as
key pest in other fruit crops such as peach, plum, quince and walnut (Barnes, 1991; Hoyt et al., 1983;
Quarles, 2000; Van Frankenhuyzen and Stigter, 2002). In Syria it's consider the key pest on apple (Talhouk,
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P. oleracea) the seedling dry weight obtained higher figured (14.58 g) compared to D. erucoides
and L. amplexicaule (13.33 and 11 g, respectively) while they recorded higher germination
percentages (39.25 and 37,46%, respectively). These results indicated the importance of
studying many parameters and not only the seed germination.

Table. 3. Effect of Cypress, Cupressus sempervirens on dry weight of weed species.

Dry weight (mg)
Treatments
Con. A. M. P. L. D. L. Average
(%) lividus sativa oleracea | amplexicaule | erucoides | perenne | treatment
Control - 34.67°2 1 9efoni 34.67°2 21.67¢df 23.67¢ | 21.33c%f8 | 25834
25 33.672 | 20.33%¢fs | 15.67iKm 21.67¢df 14.67K™ | 16.33"K 20.398
Q(ﬁ;i‘::; 50 | 27.67° | 18snik 8a 14.33mn 10.33 | 20%@ | 16.39C
100 | 23.33« 18ghik 0! 8.67rd BIOSE 18.33f" 11.94°
25 27.33> | 19.67¢%" | 15.67m ot 19.33¢fn {1520 16.17¢
Alcoholic . . o o
extraction 50 | 22.33% | 16.33"K 8 (0 11.67"°° 110pa 11.56°
100 | 12.67™ 9ra 0t 0t 0t 4.67" 4.39E
LSD
L.S.D. Treatments x extractions x species = 5.2 treatment
= 0.869
LSD
Average | | o7 04n | 17428 | 14.58° 11.00F 13.33F | 16.00° | species =
species
1.065
C.V. (%) 11.2

*Similar letters indicated non-significant effect on corresponding line or column.

In conclusion, the studied traits were influenced significantly with watering the pots with Cypress
extracts, and the great effect was noticed with alcoholic extract. Albarni et al. (20122) and Duke
et al. (1999) mentioned that the allelochemicals can act directly as herbicides or may provide
lead structures for herbicides discovery (Putnam, 1984). And in general conclusion it could be
exploit the Cypress, Cupressus sempervirens residues as fast and easily available natural matter
to overcome the growth of unwanted weeds especially with the crops panted by seedling.
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possibility of using pistachio residues to overcome the growth of the weeds in field. It could be
concluded that L. amplexicaule, D. erucoides and P. oleracea were the most sensitive weeds to
Cypress extracts especially with higher concentrations.

Germination reduction of weed seeds due to the effect of cypress extracts:

The results in Table 2 indicated the germination reduction percentages for the weed species,
which clearly shows the effect of Cypress extract on the germination. The alcoholic extract
caused 100% of the germination reduction with the species L. amplexicaule, D. erucoides and
P. oleracea and the lowest germination reduction value was for the seeds of L. perenne (0%)
with 50% of aqueous extracts, followed by the L. amplexicaule (0.34%) and M. sative (5%)
with 25% of aqueous extracts (Table 2). Albarni et al. (2012a,b) mentioned to the importance of
calculating the germination reduction due to extract effect and considered it an easy parameters
to show the effectiveness of the extract.to show the effectiveness of the extract.

Table 2. Germination reduction of the studied weed species caused by Cypress,
Cupressus sempervirens extracts.

(%) Germination reduction of the treated weed species
Treatments | con | A M. P, L. D. L. Average
(%) | lividus | sativa | oleracea | amplexicaule | erucoides | perenne | treatment
i 25 | 14.82" 5ep 54.90 0.34¢ 72.849 4.78°° 25.45¢F
queous K n cdef ef f D
extraction 50 | 42.59 15 86.82 81.19 80.48 or 51.01
100 | 48.52¢ | 30™ 1002 95.93% 87.80¢ 4.16°° 61.07¢
. 25 | 40.74 10m° 59.96! 1002 57.491 41.19' 51.56°
Alcoholic 51759 561 | 28.33" | 92.09% 100° 88.15% | 68.85" | 72.78°
extraction : = : : : :
100 | 83.70%" | 63.67" 1002 1002 1002 89.27¢ 89.447
L.S.D. Treatments x extractions x species = t LStD 0.05 t
6.186 reatmen
=1.786
Average =50
. - 48.27¢ | 25.33F | 82.30% 79.588 81.1378 34.71° | species =
species > 55
C.V. (%) 6.5

*Similar letters indicated non-significant effect on corresponding line or column.

Effect of cypress extractions on germination of weed species:

Actually the dry weight indicator considered as the most valuable and trusted parameter for
evaluating the effect of extraction. Because in many cases the seed germination may not get
affected by the extracts but the growth and weight of the seedling stressed significantly (Albarni,
20124, Alyousef and Ibrahim, 2015). Comparing between the germination percentages and
dry matter weight we could noticed the highest germination recorded for the M. sativa (81%)
and for L. perenne (71,25%) but the highest dry matter was for the A. lividus (27.04 g) (Table 3)
with significant differences. Even for the lowest germination percentage (33.83% for the weed,
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Table. 1. Effect of Cupressus sempervirens on germination of weed species.

(%) Germination percentage of the weed species
Treatments | cop, A. M. B} L. D. L. Average
(%) lividus | sativa | oleracea | amplexicaule | erucoides | perenne treatment
Control - 9(Qcde 1002 88.33¢¢ O e 95.67%¢ | 96.3320° 94.614
25 76.677 | 95%%° 40! g7a» 26~ 91.67° 71.068
Aqueous h 8 mn I | abc ®
extraction 50 51.67 85 11.67 18.33 18.67 96.33 46.94
100 | 46.33 709 (0L 4op 11.67™ | 92.33b 37.39P
25 53.33" | 90 35.33 or 40.67! 56.67" 46.00°
Alcoholic : - o mn
extraction 50 36.67 | 71.67% 7 (0 11.33 30k 26.11E
100 | 14.67™ | 36.33 or or or 10.33m" 10.22F
LSDO.OS
L.S.D. Treatments x extractions x species = 5.2 treatment =
1.501
Average ) G A E 5 5 s | LSD species
species 57.42¢ | 81.00 33.83 39.25 37.46 71.25 - 1.839
CV(%) =6

*Similar letters indicated non-significant effect on corresponding line or column.

Regarding the extraction types, the results very clearly showed the overcome of the treatment of
alcoholic extract as compared to aqueous extract. At the concentration 100% the aqueous extracts
showed lower percentages of germination for the weed species A. lividus, M. sativa, P. oleracea, L.
amplexicaule, D. erucoides and L. perenne (46.33, 70, 0, 4, 11.67 and 92.33% respectively) while
the alcoholic extract at 100% showed lowest figure for the previous species (14.67, 36.33, 0,0,0 and
10.33%). The germination fully inhibited with the alcoholic extract for the seeds of L. amplexicaule at
all concentrations and at 100% concentration for the weeds, D. erucoides and P. oleracea. Alyousef
(2014) showed that the alcoholic extract of pistachio has a greater effect on the seed germination
and seedling length and weight as compared to aqueous extract at similar concentration.

Among treatments, the use of alcoholic extract at 100 % gave the best result in germination
percentage for all studied weeds and the highest effect was for the weed species P. oleracea,
L. amplexicaule and D. erucoides (0%).

Arouiee et al., (2010) found that the aqueous extract of arizona cypress, Cupressus arizonica
was completely inhibited seed germination of tall fescue, Festuca arundinaceae and on rye-grass,
Lolium perenne. Various parts of same weed have different allelopathic effects on germination and
crop growth (Aziz et al., 2008), these result were incompatible with our finding.

The work on the shrub, Lantana camara showed the great effect of this plant in preventing the
seed germination and seeding growth of Phaseolus radiatus (Gantayet et al., 2014). Alyousef
and Ibrahim (2015) showed significant effect of pistachio on the germination and the growth of
the weeds, that treated with 100 g powder of both fruit hull and leaf powder and concluded the
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Ethanol (90%) for 24 hrs at room temperature. Next day the solution was filtered through muslin
cloth and washed with 10 ml of Ethanol and then through filter paper (Whatman No. 1) and
evaporated using the Rotary evaporator at 40°C and final solution kept in dark glass bottles and
stored in fridge (4°C) until use.

Seed germination:

Weed seeds were sown in pots (20 cm diameter), filled with a mixed medium (equal quantity of
soil, sand and organic matters). Medium was sterilized for 48 hours at 70 ° Celsius). 100 seeds
of each weed species were placed on each pot and covered with 1 mm layer of very fine soil.
Treatments were replicated three times in a Completely Randomized Design. Pots were kept
in the net-house and watered uniformly. The pots were inspected every two days to check the
germination and moisture.

Seedling weight:

Seedling were cut from the pots separately at the soil surface, then kept in shade for drying over
20 days.

Statistical analysis:

The trial was conducted in a complete randomized design (CRD) with three replicates. Germination
reduction was calculated using the Abbot formula (Abbot, 1925), = (control — treatment/control)
*100

Finally percentage data were subjected to general treatment structure (in randomized blocks))
employing Duncan’s test at (P <0.05) in GenStat 12 Programme.

Results and discussion
Obtained data were showed significant effects of suppression of weed seeds germination and
seedling growth and a positive response to increasing the doses and type of extraction. These
results proved the great allelopathic effect of the extracts of the Cypress, Cupressus sempervirens
and explain the suppression of the plants grown under and near Cypress plantation, and from
another side it could be utilize in controlling weeds in organic agriculture.
Effect of cypress extractions on germination of weed species:
Great effects on germination of the studied weed species were noticed among different treatments
(Table 1). But in general the alcoholic effect was superior in its effect.
The highest germination percentage was noticed with the treatment of M. sativa seeds (81%)
followed by L. perenne (71.25%) and A. lividus (57.42%) indicated the resistance of those species,
to Cypress allelopathic compounds and that was recorded in our field observations regarding
the noticing the same species could survive near the cypress tree especially the perennial
grass Lolium perenne. Some very sensitive weed species viz. Lamium amplexicaule, Diplotaxis
erucoides and Portulaca oleracea obtained lower germination percentages (39.25, 37.46 and
33.83% respectively) and they were also not noticed to grow around the cypress tree in field.
This results could be exploited for the control of some weed species in organic plantations and
other cases. These results coincide with the results of Callaway and Aschehoug (2000); Prati and
Bossdorf (2004) as they mentioned that the allelopathic compounds can decrease the germination
and growth of other plants. The allelopathic properties of Lavender was demonstrated by Goodwin
and Taves (1950), who reported that the germination and seedling growth of wild oat (Avena
fatua) was inhibited by its essential oll
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agroecosystems by serving alone or in a complementary way with herbicides. The aqueous extract
of arizona cypress, Cupressus arizonica was completely inhibited seed germination of tall fescue,
Festuca arundinaceae and had more inhibitory activity than other aqueous extracts on rye-grass,
Lolium perenne (Arouiee et al., 2010). Various parts of same weed have different allelopathic
effects on germination and crop growth (Aziz et al., 2008). Allelopathic compound not only reduced
germination, but also delayed germination that was affecting seedling greater (Escudero et al.,
2000). Allelochemicals may inhibit shoot/root growth and nutrient uptake (Qasem, 1995), and
soluble protein contents (Rice, 1984). Chemicals that impose allelopathic influences are called
allelochemicals or allelochemics.

Degradation of the plant material lead to leaching of allelopathic substances which cause inhibition
of germination and growth of crop plants (Rice, 1984; Mann, 1987). Biodegradable natural plant
products may act directly as herbicides or may provide lead structures for herbicidal discovery (Duke
et al., 1999). There are many reports on the chemical composition of essential oils isolated from
various parts of C. sempervirens. Most of these reports indicate that monoterpene hydrocarbons
like a-pinene and &-3-carene are the main constituents of these oils (Chéraif et al., 2005, Sacchetti
et al., 2005, Emami et al., 2006, Mazari et al., 2010). The pistachio fruit hull, was noticed to caused
no germination and growth of weeds and other plants in circle of about 50 cm around the pile of the
hulls (Alyousef, 2014), therefore this investigation was carried out to ascertain this phenomenon,
and explore the possibility to use Cypress in weed control.

Materials and methods

Botanical powder material:

Fully matured leaves of cypress were collected from the farm of Faculty of Agriculture, and were
fully air dried in shade, then were ground into fine powder and stored in air tight colored glass
bottles.

Plant material:

Seeds of weed species (amaranth, Amaranthus lividus L., white wall rocket, Diplotaxis erucoides
(L.) DC., common henbit, Lamium amplexicaule L. perennial rye-grass, Lolium perenne L, Lucerne,
Medicago sativa and common purslane, Portulaca oleracea) were obtained from the weed seed
bank at the Biological Control Research and Studies Center, Faculty of Agriculture, Damascus
University, Damascus, Syria.

The weed seeds were sterilized with 15:1 water/bleach (commercial NaOCI, 10 to 14 % available
chlorine) solution for 5 minutes and subsequently washed with distilled water, then fully dried on
blotter paper.

Extracts preparation:

Aqueous extract was prepared by soaking 10 gm of air-dried cypress leaves in 100 ml of distilled
water for 2 hrs at room temperature. Then the extract was filtered using muslin tissues and later
through filter paper (Whatman No. 1), the volume of the filtrate made to 100 ml and this considered
as stock solution (100%) (Dhavan and Narwal, 1994). Stock solution was diluted appropriately with
distilled water to give the final concentrations of 25%, 50%, 75% and 100%. The control treatment,
distilled water, was used to estimate potential germination of seeds.

The alcoholic extract was prepared by soaking 10 gm of air-dried cypress leaves in 100 ml of
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Abstract
The research was carried out at the section of biological weed control which is affiliated to Biological
Control Research and Studies Center, Faculty of Agriculture, Damascus University (Syria)
during 2015, with the aim of studying the inhibitory effect of the extracts of cypress (Cupressus
sempervirens L.) on germination and growth of some weed seeds in pots.
The alcoholic and aqueous extracts of cypress were tested for germination and growth of the weeds,
Amaranthus lividus L., Diplotaxis erucoides (L.)DC., Lamium amplexicaule L., Lolium perenne L.
Medicago sativa and Portulaca oleracea L. Results showed significant effects of Cypress extracts
(Alcoholic extract 44.24% and aqueous extract 62.61 %) on the germination and growth of the
tested weeds as compared to the control (94.61%). The alcoholic extract showed very inhibitory
effects on all studied parameters, as compared to the aqueous extract, whereas the weeds, D.
erucoides, L. amplexicaule, and P. oleracea showed 0% germination with the alcoholic extract and
11.33, 0 and 35,33% for the aqueous extract. The most affected weed was L. amplexicaule, as all
the concentrations of the alcoholic extract suppressed its seed germination. Treatment affected
negatively the dry matter of the studied weeds, even the seeds that showed higher germination
percentages, viz. M. sativa which had the highest germination percentage but recorded a less dry
weight (17.42g).
Keywords: Cypress, Cupressus sempervirens, Weeds, Pots, Alcoholic and aqueous extracts,
Dry weight.

Introduction

ommon cypress, Cupressus sempervirens L. is native to the eastern Mediterranean region. This
tree is mainly used as an ornamental tree due to its conical crown shape, but it can also be used
for timber, as a privacy screen, and protection against wind as well. (Bagnoli et al., 2009). Phyto-
preparation obtained from the core and young branches of C. sempervirens were reported to
have antiseptic, aroma therapeutic, astringent, balsamic and anti-inflammatory activities. Cypress
is also described to exert antispasmodic, astringent, antiseptic, deodorant, and diuretic effects,
to promote venous circulation to the kidneys and bladder area, and finally to improve bladder
tone and as a co-adjuvant in therapy of urinary incontinence and enuresis (Rawat et al., 2010).
Essential oils and crude extracts of C. sempervirens have become a subject for a search of natural
antioxidants, antibacterial, insecticidal activities, and inhibition of glucose-6-phosphatase and
glycogen phosphorylase (Rawat et al., 2010). There are many reports on the chemical composition
of essential oils isolated from various parts of C. sempervirens. Most of these reports indicate that
monoterpene hydrocarbons like a-pinene and &-3-carene are the main constituents of these oils
(Sacchetti et al., 2005, Chéraif et al., 2005, Mazari et al., 2010), but to our knowledge, no study
has been reported on their herbicidal so, the aims of this work were, we tested their herbicidal
effects against germination and seedling growth of some common weeds.

Allelopathy symptoms are very clear under forest conditions due to large quantity of plant residues
accumulated on the ground under forest tree, and those remain for a very long time without
disturbance, resulted in increasing the effectiveness of the material released from the plants debris
(Lisanework and Michelson, 1993; Daniel, 1999). This phenomenon could provide an alternative
way to minimize the use of chemical compounds in pest control and reduces the risk towards
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Table 6. Seed and straw yield per plant for lentil genotypes under rainfed conditions.

Genotypes Seed yield (g.plant™) Straw yield (g.plant’)
L-55001 1.64sfah 3 1 efohi
L-55002 3.04def 5 Ggdef
L-55003 3.28% 6.16%
L-55017 4 16% 7.86¢
L-55018 1.62¢foni 3.20¢fn
L-55020 1.26¢fni 2.67%9n
L-55035 2.44d%f9 4.58df0
L-55051 BEGZ 15.642
L-55118 6.24° 13.372be
Edlib-2 8.742 16.432

Mean 4.09 7.87
LSD, . 2.23 3.82
C.V(%) 7.60 6.73

*Similar letters in same column indicate no significant differences between means.

Conclusions

eSignificant genetic variations were recognized among studied lentil genotypes.

eThe local cultivar Edlib-2 and the two lines L-55051 and L-55118 recorded significantly the highest
values for one or more of the following traits; relative water content, proline content, number of
pods per plant, number of seeds per plant and seed yield per plant under rainfed conditions.

eThe local cultivar Edlib-2 and the two lines L-55051 and L-55118 could be used as genetic
material for improvement of lentil crop under drought conditions.
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and 31.20 respectivley), and the three lines L-55017, L-55003 and L-55002 for 100 seeds weight
(13.05, 13.56 and 13.64 grespectivley). The lowest number of pods and seeds per plant were
registered with the line L-55020 (5.19 and 6.30 repectively). Whereas the lowest 100-seeds weight
were recorded with the lines L-55018, L-55020 and L-55001 (9.08, 9.33 and 9.81 g respectively).
The check variety (Edlib-2) exceed over other studied genotypes in number of pods per plant
and number of seeds per plant under rainfed conditions, this might be due to maintaining higher
relative water content and osmotic adjustment, these results in agreement with those findings of
Moslem Abdipur et al. (2011).

Table 5. Number of pods per plant, number of seeds per plant and 100 seed weight for lentil
genotypes under rainfed conditions.

Genotypes | lmberef | Number ofceds | Weight o 10
L-55001 6.200bcdefs 8.20¢fdn 9.81¢f"
L-55002 6.50pcd 15.300%f 13.642°
L-55003 5.2 cdefani 16.40d% RS GE
L-55017 6.8030cd 20.80¢ 13.05b
L-55018 5.4(Qcdefgh 8.10¢fn 9.08¢fgni
L-55020 5.1 9odefahi 6.30¢°foni 9.33efoni
L-55035 6.4 0bccef 12.20¢f 10.45bcdef
L-55051 8.70%° 38.602° 11.32bcdef
L-55118 7.803c 31.203¢ 11.76bcce
Edlib-2 9.602 41.702 16.282

Mean 6.78 19.88 11.83
LSD, 3.15 12.22 3.42
C.V(%) 11.65 15.28 13.21

*Similar letters in same column indicate no significant differences between means.

Obtained results in table (6) showed significant differences among lentil genotypes in seed and
straw yields per plant. The two genotypes Edlib-2 and L-55051 recorded the highest seed and
straw yields per plant (8.74 and 8.52g.plant™) for seed yield and 16.43 and 15.64 g.plant™ for
staw yield respectively). The lowest seed and straw yields per plant were recorded by the lines
L-55020, L-55018 and L-55001 (1.26, 1.62 and 1.64 g.plant™ respectively) for seed yield (2.67,
3.20 and 3.12 g.plant® respectively) for straw yield. The local check variety Edlib-2 and line
L-55051 recorded highest seed yield under rainfed conditions due to its higher yield components;
number of pods per plant and number of seeds per plant. Moslem Abdipur et al., (2011) reported
that number of seeds per plant and number of pods per plant were identified as important yield
components, therefore we should focus on these traits for yield improvement in lentil, and the local
cultivar Edlib-2 and line L-55051 considered as good parent for genetic improvement of lentil crop
under drought conditions.
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Morphological and physiological traits:

The data in table (4) clearly showed that significant differences among lentil genotypes in plant
height, relative water content and proline content. The genotype Edlib-2 had higher values for
plant height (21.56 cm), followed by the two lines L-55118 and L-55035 (15.65 and 14.52 cm),
whereas the line L-55051 recorded the highest values for relative water content and proline
content (61.26% and 4.66 mg.g-' respectively) followed by the line L-55118 content (59.77%
and 4.37 mg.g-! respectively). The results indicated that the line L-55051 was more tolerant to
drought stress. Tolerant genotypes had higher values of RWC compared with sensitive cultivars
(Herbinger et al., 2002). Turner et al. (1996) reported that lentil is more tolerant to drought due to
its ability for cell osmotic adjustment and maintaining turgor potential, carbohydrates and amino
acids especially proline.

Table 4. Response of morphological and physiological traits for lentil genotypes under
rainfed conditions.

Morphological and physiological traits
Genotypes Plant height | Relative water Proline content
(cm) content (%) (mg.g™* fresh weight)

L-55001 10.24f 50.36" 2.25"
L-55002 8.35M 53.27¢% 3.35'
L-55003 9.16fn 54.28¢% 3.47¢
L-55017 12.48¢ 56.14 3.88¢
L-55018 8.83M 50.28Mi 2.59N
L-55020 10.54f 52.63" 2.64"
L-55035 14.52 57.72 BNICE
L-55051 12.41¢ 61.26° 4.66°
L-55118 15.65° 59.77% 4,372
Edlib-2 21.56° 53.48° 3.88¢

Mean 12.37 54.92 3.26

LSD, . 1.43 2.35 0.28
C.V(%) 5.64 6.36 9.53

*Similar letters in same column indicate no significant differences between means.

Quantitative and yield traits:

Results in the table (5) represented that significant differences among lentil genotypes for the
following traits; number of pods per plant, number of seeds per plant and 100 seed weight (g).
The genotype EdIlib-2 recorded higher values for number of pods per plant (9.60), number of
seeds per plant (41.70) and 100 seed weight (16.28 g) followed by the lines L-55002, L-55017,
L-55118 and L-55051 with no significant difference for number of pods per plant (6.50, 6.80, 8.70
and 7.80 respectivley), the two lines L-55051 and L-55118 for number of seeds per plant (38.60
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content (mg.g™'), number of pods per plant, number of seeds per plant, 100-seed weight (g),
seed yield per plant (g.plant™), straw yield per plant (g.plant’) were recorded. Then the data were
subjected to statistical analysis by using MSTAT-C programme. L.S.D. test was used to verify the
significance of mean performances for all traits recorded at 5% level.

Table 2. The distribution of rainfall during the growing season 2014/ 2015.

Month Nov. | Dec. | Jan. | Feb. | March | April | May | Total

Rainfall (mm) | 18.0 | 56.0 | 90.5 | 15.0 | 85.0 0.5 0.0 265

Results and Discussion

Phenological traits:

Results in table (3) clearly indicated that there were issignificant differences among lentil genotypes
in germination, flowering and maturity dates. The genotype Edlib-2 significantly recorded the
lowest values of germination date (13.85 days) and flowering date (85.20 days), followed by the
three lines L-55001, L-55017 and L-55051 in the germination date (17.65,15.95 and 17.90 days
respectively) and the two lines L-55001 and L-55002 in flowering date (86.50 and 87.25 days,
respectivly), whereas the 7 lines recorded the lowest number of days to maturity, while Edlib-2
genotype recorded the highest number of days to maturity (126.25 days). These results showed
that genetic variation among lentil genotypes for phonological characters had important impact for
identifying tolerant genotypes under drought stress, these results in agreement with the findings
of Mohammad Salehi et al. (2008).

Table 3. Response of phonological traits for lentil genotypes under rainfed conditios.

Phenological traits
Genotypes Germination Flowering date | Maturity date
date (days) (days) (days)
L-55001 17.65¢f%" 86.509" 111.50¢%fen
L-55002 18.80% 87.259" 112.80¢°°¢fo
L-55003 22.85b 88.50%" 114,25
L-55017 15.95¢fn 93.2(abee 116.25°
L-55018 26.502 91.60QPce 112.80¢def
L-55020 25.25%¢ 93.85% 113.4500f
L-55035 27.402 93.65 av° 121.40°
L-55051 17.90¢f 95.40° 115.80«
L-55118 18.10°f 90.80Qpcef 111.650%f
Edlib-2 13.85" 85.20Q"k 126.25°
Mean 20.43 90.60 115.62
LSD, . 4.15 3.20 4.36
C.V(%) 12.60 2.241 7.27
*Similar letters in same column indicate no significant differences between means.
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to1000 seeds weight trait. While, harvest index, biological yield, number of seeds and number of
pods per plant were had positive and significant correlation with seed yield per hectare (Mohammad
Salehi et al., 2008). Turner et al., (1996) reported that lentil has considerable osmotic adjustment
by control cell osmotic adjustment and maintaining turgor potential which allow stomata opening
and cell expansion which support photosynthesis process and organic matter production..ween
yield, yield components and morpho-physiological characteristics under rainfed conditions, and
found that significant differences for all characters under study; plant height, number of seeds per
plant, leaf area, biological yield, number of pods per plant and 1000-seed weight which considered
as yield components, hence selection for these traits leads to yield improvement.

In the present study, the major aims were investigated the response of lentil genotypes to drought
stress and identify characters that can be used for enhncing yield and its components under arid
and semiarid conditions.

Materials and Methods

A field experiment was conducted at Abu Jarash farm, faculty of agriculture, Damascus university
(Syria), during 2014/2015 winter season to study the performance of nine lines of lentil crops
(L-55001, L-55002, L-55003, L-55017, L-55018, L-55020, L-55035, L-55051, L-55118) introduced
from General Commission for Scientific Agricultural Research in Syria, in addition to the check
variety (Edlib-2) under rainfed conditions. The experiment was laid out in Randomized Complete
Block Design (RCBD) with four replicates. The previous crop was wheat during the winter season of
2013/2014. Seed bed was prepared by the application of all agricultural operations, soil ploughed
three times before growing lentil lines to control weeds. The experimental site was divided into 30
plots, recommended fertilizers dose (30:60:80 kg NPK/ha) were added. Seeds of lentil genotypes
were treated with rhizobia bacteria (Rhizobium leguminosarum) befor sowing and grown during
the first week of December on raws with a spacing of 30 cm between and 10 cm within raws, each
of experimental plot size (2.4 m x 2 m).

The soil of the experimental site texture was loamy, slightly alkaline (pH 8.6), low nitrogen content
(186.43 kg.ha), medium phosphorus content (32.55 kg.ha), potassium content (193.25 kg.ha"),
and medium in organic matter content (2.30%) (Table 1).

Table 1. The soil physical and chemical properties in the experiment site.

Physical properties Chemical properties

Indicator [ "sang | sit | clay | N PO, | ko | . [om
(%) (%) | (%) |(kg.ha") | (kg.ha") | (kg.ha?) | P | (%)
Value | 43.28 |33.10 | 23.62 | 186.43 | 32.55 | 193.25 | 8.6 | 2.30

*OM:Organic matter

The total rainfall received during the growing season of 2014-2015 was 265.10 mm (Table 2).
Observations on phonological, physiological and productivity characters; germination date (days),
flowering date (days), maturity date (days), plant height (cm), relative water content (%), proline
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in Syria in addition to the check variety (Edlib-2) under rainfed conditions. The experiment was
laid out according to randomized complete block design (RCBD) with four replicates.

Results showed that most of the phenological, physiological and productivity the traits of lentil
lines had different responses under rainfed conditions, due to genotypes genetic variation.
The check variety Edlib-2 recorded significant differences and had the lowest values for the
following traits; germination date (13.85 days) and flowering date (85.20 days) and reached
to maturity after 126.25 days, the highest mean of the following traits; plant height (21.56 cm),
number of pods and seeds per plant, 100-seeds weight (9.60 pods.plant-', 41.70 seeds.plant-
and 16.28 g respectively), and followed by the line L-55051 (8.70 pods. plant-1and 38.60
seeds.plant-1 respectively) and the line L-55002 in 100-seeds weight (13.64 g). Meanwhile,
the line L-55051 recorded significantly the highest values for relative water content and proline
content (61.26% and 4.66 mg.g-' respectively) and followed by the line L-55118 (59.77% and
4.37 mg.g' respectively). The check variety Edlib-2 achieved significantly the highest seed
and straw yield (8.74 and 16.43 g.plant-1) followed by the line L-55051 (8.52 and 15.64 g.
plant-'). The local cultivar Edlib-2 and the two lines L-55051 and L-55118 could be used as a
genetic material for the improvement of lentil crop under drought conditions.

Keywords: Lentil, Physiological Traits, Yield and its Components, Rainfed Conditions.

Introduction

Lentil (Lens culinaris Medik.) considered as one of the most important legume crops in rainfed
cropping systems and tolerant crop to water stress (Sarker et al., 2003). Water scarcity is the major
problem around the world. Drought stress is the major limiting factor on plant growth and vyield
(Yordanov et al., 2000). Moderate to severe drought stress could reduce plant biomass, harvest
index and grain yield (Ramirez-Vallejo and Kelly, 1998). Water shortage is one of environmental
factors which limited plant growth and crop productivity particularly in arid regions (Soriano
et al., 2004; Sinclair, 2005).

Exposing the plants to water stress during vegetative stage had the greatest effects on plant
height and biomass (Ghassemi-Golezani and Mazloomi-Oskooyi, 2008). Soil water deficits which
occurred during the reproductive growth had the most adverse effect on crop yield (Costa-Franca
et al., 2000; Ghassemi-Golezani et al., 2010).The effect of water limitation on plant growth would
observed during the following; phenological responses, morphological adaptations, physiological
changes and biochemical adaptations. Plant reactions could be affected by soil water content
directly and/or indirectly. The most of physiological processes in plants as well as photosynthesis,
transpiration, cell turgidity and cell growth were directly affected by relative water content (Sarker
et al., 2005). Herbinger et al. (2002) considered that Relative Water Content (RWC) expressed
water status in plants, which decreased 45-88% under drought conditions. Tolerant cultivars had
the highest values of RWC compared with sensitive cultivars.

An experiment carried out in Pakistan to study seed yield and its components of 20 lentil genotypes
under water stress and normal irrigated conditions, results showed that seed yield, number of seeds
per plant and number of pods per plant were the most sensitive traits to drought stress comparing
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Abstract

This investigation was carried out in Abu Jarash farm, faculty of agriculture, Damascus
University (Syria) during 2014/2015 winter season, to evaluate the performance of ten lentil
genotypes; nine lines (L-55001, L-55002, L-55003, L-55017, L-55018, L-55020, L-55035,
L-55051, L-55118) introduced from General Commission for Scientific Agricultural Research
©2018 The Arab Center for the Studies of Arid Zones and Dry Lands, All rights reserved. ISSN:2305 - 5243 ; AIF(NSP)-177
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