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Maryout-2 “new variety of faba bean selected under different environmental
conditions”
Omar, S.A.
Prof.of Plant Breeding
Previous Vice Chairman of Ecology and Dry Land Agricultual Divission
Plant Breeding Unit, Plant Genetic Resources Dept., Desert Research Center,Cairo

yEgypt'

ABSTRACT
From the long faba bean breeding program that was started in 1995 by using diallil

corsses analysis between seven different parants of faba been, new variety of faba bean called
Maryout-2 was selected after it is developing and selected under different environmental
conditions. Maryout-2 vareity was evaluated according to the bases of the International
Union of the Protection of New Varieties (UPOV) for Distinctness, Uniformity and Stability
testes (DUS). The results indicated that, Maryout-2 variety was differed in some
morphological characters, stable, homogeneous and not contained any abnormal plants. The
second test was the Value of Cultivation Use (VCU). The results indicated that Maryout-2
reactied with years and locations and confirmed its high yielding potential and did not differ
significantly in seed yield compared with the commerical cultivars of faba bean under the two
different environments conditions from irrigation and rainfed, except under rainfed conditions
in the third season whereas the differences were significant and Maryout-2 gave the highest
mean value for seed yield by 9.04, 16.24, 10.22% compared with Nobaria-2, Nobaria-3 and
Nobaria-1, respectively.

Also, Maryout-2 variety was tolerate for insect and for some fungis dieseses resistance
such as chocolat spot, broad bean rust, root-rot and wilt. Based on the recommendations of
the Variety Regestiration Committe (VRC) to regist Maryout-2 as new variety of faba bean,
the decision of the Minister of Agricultural and Land Reclamiation No. 5630f 2014 was
made, the adoption of faba bean class Maryout-2 variety with in the range of crop varieties

that are registerd for the first time.

Keywords: faba bean, seed yield, stability, insect tolerance, dieseses resistance.

INTRODUCTION
Faba bean production increases were achieved by both increasing area and continuous

rise in seed vyield as a result of breeding and cultivating high yield varieties and improved

cultural practices. Efforts to produce enough seeds will push farming to new lands less



[MARYOUT-2 ANEW VARIETY OF FABA BEAN SELECTED
UNDER DIFFERENT ENVIRONMENTAL CONDITIONS] ROIEIFReW-"

favorable for growing faba bean than the old lands. Irrigation in these regions depends on
under ground (wells) water and rain. Drought problems is very important stress. This stress
generally confined to arid and semi arid regions.

In our breeding program of faba bean different approaches are being employed to
improve this crop especially for high yield, stability and fungus disease resistance under
drought conditions. Different potentially useful materials are selected and developed and are
subjected to further tests and evaluations.

The early studies on faba bean in Plant Genetic Resources Departement at Desert
Research Center were carried out by (Omar et. al. 1998 a ) to start faba bean breeding
program by using diallel cross analysis for some quantitative characters in faba bean (Vicia
faba L.) under rainfed condition of Maryout, From this study some lines were selected and
evaluated for seed yield under rainfed conditions of Maryout region (Omar et. al. 1998b),
and the program was continues to estimate the heritability and drought susceptibility index
under water stress conditions (Omar, 2003). So, the performance and phenotypic stability for
seed yield and its components of these lines were studied under different environmental stress
conditions by (Omar, 2004).

Continually, genetic verification of selected lines under drought resistance by using
iIsozymes was studied under drought conditions (Fareida et. al. 2004).

On the other hand, the effect of biofertilization on genetic behavior for the selected faba
bean genotypes under drought conditions were studied by (Abd El-Gawad et.al. 2004 and
Badran et. al. 2013).

The major problems for facing the cultivation of different crop varieties in new
reclamation lands under drought conditions as well as imbalance nutrient elements. In this
direction, testing promissing genotypes compare with some commercial varities under differnt
locations for several parameters associated with registration of the new varieties is the aim of
this investigation.

One of the main targets of our programe for breeding faba bean is to find out varieties
highly adapted to desert conditions, and could be cultivated under arid and semi-arid lands

which suffer from drought and rainfed agricultural.

MTERIALS AND METHODS
Faba bean Maryout-2 variety was selected from the long faba bean breeding program that

traced back to a diallel cross set involving seven parents of wide divergent origins of faba
bean i.e. Giza 461, Giza Blanka (Nobaria-1), Giza 402, Giza-2, Moshtohor-102, Moshtohor-
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103, and Moshtohor-127conducted in 1995/96 season, the first four cultivars are belonged to
the Agriculture Research Center and the last three line were developed by the plant breeding
program at Dept. of Agron., Fac. Agric. Moshtohor, Zagzig University Egypt (EI-
Hosary,1989). Then, different studies were carried out to evaluate the selected materials in the
following segregation to determine the adapted and the best genotype under different

environmental conditions, i. e.:

1- Diallel cross analysis for some quantitative characters in faba bean (Vicia faba L.) under

rainfed conditions of Maryout (Omar, et. al.,1998a).

2- Evaluation of some genotypes of faba bean (Vicia faba L.) under rainfed conditions of
Maryout ( Omar, et. al.,1998b).

3- Breeding faba bean for environmental stress conditions:1- Selection under water stress,
heritability and drought susceptibility index (Omar, 2003)..

4- Breeding faba bean for environmental stress conditions: 2- Performance and phenotypic
stability for yield and its components (Omar, 2004).

5- Genetic verification of some faba bean drought resistance genotypes by using isozymes
(Fareida, et. al., 2004).

6- Effect of biofertilization on genetic behavior for some selected faba bean genotypes under
drought conditions (Abd EI-Gawad et. al., 2009).

7- Evaluation of some selected faba bean genotypes grown under drought conditions using
some biofertilization treatments (Badran et. al., 2013).

From the results of the previous seven studies, one pure line which produced by the
hybridization between the cultivar Giza-2 x strain Moshtohor -127 was selected and called
Maruout-2 and introduced for the Variety Registration Committee to register as a new
variety of faba bean. According to the basses of the International Union of the Protection of
New Varieties (UPOV), Variety Registration Committee (VRC) was evaluated Maryout-2
variety for some morphologically traits and seed yield under two different environmental
conditions (irrigation and rainfed) compared with some commercial faba bean cultivars that
are used in Egypt,

The following tests were applied:
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- The first test was applied by the Central Administration for Seed Certification
(CASC) to run DUS test (Distinctness, Uniformity and Stability). For this test, two
field experiments were carried out at Baniswif Experimental Farm Station during
2009/2010 and 2010/2011 growing seasons, data were recorded in table 1 at the
different growth stages on some morphological traits for the three varieties of faba
bean that namely Maryout-2, Nobaria-1 and Nobaria-2,

- The second test was applied by Field Crops Research Institute (Field Legume Crop
Research Dept.) at The Agricultural Research Center, to estimate the Value of
Cultivation Use (VCU). For this test, three field experiments were carried out at the
Nobaria Agricultural Experimental Farm during 2009/ 2010, 2010/2011 and
2011/2012 growing seasons to evaluate Maryout-2 variety compared with four faba
bean varieties namely: Nobaria-2, Nobaria-3, Giza-716 and Nobaria-1 under two
different environmental conditions (irrigation and rainfed),

- The third test was carried out by the Institute of Plant Protection Research to estimate
Maryout-2 variety for insect tolerance,

- The fourth test was carried out in field infection at the Institute of Plant Pathology
Research to estimate Maryout-2 variety for the related and the effective fungus
diseases such as chocolat spot, broad bean rust, root-rot and wilt,

- The fifth test was studied by the Agriculture Economies Research Institute based on
the results that obtained by Field Crops Research Institute (Field Legume Crop
Research Dept.) to determine the feasibility of Maryout-2 variety compared with four
different commercial faba bean varieties,

- The sixth test was carried out at Agriculture Genetic Engineering Research Institute to

determine fingerprint of Maryout-2 variety.

The filed experiments were implemented under irrigation and rainfed conditions in a
randomized complete block design with four replications. The plot size was 12m? and the
recommended agricultural practices for faba been were applied.

The average of rain at November 2009/2010 and 2011/2012 were 35 and 140 mm
respectively. Data were recorded, analyzed and subjected for seed yield/Ardab/fed. (Feddan=
4200m?& Ardab=155kg).

RESULTS AND DISCUSSION
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According to the basses of the International Union of Protection of New Varieties
(UPQV), two tests were applied for the acceptance to register Maryout-2 as a new variety of
faba been, the first test was: variety identification test (DUS) to estimate the Distinctness,
Uniformity and Stability. The results recorded in table 1 indicated to, Maryout-2 variety was
differed in some morphological traits compared with the two cultivars of faba been Sakha-1&
Nobaria-1, was distinct, stable, homogeneous and not contained the abnormal plants.

Based on the results that presented in table 1, the Variety Registration Committee had
recommended registering Maryout -2 as a new variety for cultivating under the newly

reclaimed lands in Egypt.

Table 1: Morphological traits variations of Maryout-2 variety compared with the two
varieties Sakha-1 and Nobaria-1 at 2010/2011 growing season.

No. Trait Trait degree
varieties
Maryout-2 Sakha-1 Nobaria-1
1 The vegetation color 3 3 3
2 Time of flowering 50% for plants contain at least one 5 5 3
flower.
Length: for the part of leaflet grassroots 7 5 3
Leaflet on the second flower node.
3 width 7 7 2
Maximum width 2 2 3
4 Flower length 3 5 3
5 Melanin spots on wing 9 9 9
6 Color patches of Melanin on wing 3 3 3
7 Flag Dye anthothianin on flag 9 9 9
Dye anthothianin densities on flag 5 7 3
8 Natural plant growth 2 1 1
9 Plant height 7 7 5
Verities that contains on Melanin spots 9 1 1
10 | Stem (dye anthothianin)
Number of nods and including the first 5 - -
flowering nod.
11 | Pod Length without beak. 5 3 3
Width from suture to suture. 5 5 3
12 | 100- Seed weight. 5 5 5
Dry Form in the elongated form. 3 2 3
13 | seed After direct harvesting: seed testa color. 2 1 1
Blacking dye on seed center. 9 9 9

The second test was:
Variety performance test (VCU) to estimate the value of cultivation use (during 2009/ 2010, 2010/2011

and 2011/2012 growing seasons).

Data presented in Table 2 showed that the differences between Maryout-2 variety and
four check varieties at seed yield under two different environment coditions (irrigation
and rainfed). The results indicated that the differences were non significant in the first,

second and the third season under irrigation and rainfed conditions except under
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rainfed in the third season. Whereas Maryout-2 variety gave significantly the highest
mean value for seed yield under rainfed conditions by 9.04, 16.24, 10.22% compared
with the three commercial varieties Nobaria-2, Nobaria-3 and Nobaria-1,
respectively. This results due to increasing rain up to 140 mm at November in the third

Seasons.

Table 2: Seed yield of Maryout-2 variety and some commercial varieties of faba bean
grown under irrigation and rainfed conditions at Nobaria experimental farm.

Varieties Seed yield/ardab/faddan* Mean
2009/2010 | 2010/2011 | 2011/2012
Seed yield under irrigation conditions
Maryout-2 10.24 12.95 14.81 12.66
Nobaria-2 08.83 12.63 15.17 12.21
Nobaria-3 10.34 14.41 14.60 13.11
Giza-716 09.84 0999 | ... 09.92
Nobaria-1 T e 12.91
CV% 11.21 21.72 08.11
L.S.D. at .05% N.S. N.S. N.S.
Seed yield under rainfed conditions

Maryout-2 06.92 07.81 14.23 09.65
Nobaria-2 06.02 11.25 11.87 09.71
Nobaria-3 07.22 10.35 10.28 09.28
Giza-716 07.53 0842 | ... 07.98
Nobaria-1 T DT 11.59
CV% 12.11 23.95 06.10
L.S.D. at .05% N.S. N.S. 01.46

* Ardab=155 kilogram *Faddan= 4200 m2

The following tests were applied on Maryout-2 variety:
1- Insect tolerant test:
The results recorded by Plant Protection Research Institute at Agriculture Research

Center indicated that the mean infection percentage of Maryout-2 variety was less
than the critical range compared with the check varieties and the differences were
non significant. Based on these results Plant Protection Research Institute had

recommended to register Maryout- 2 as a new variety of faba been.

2- Diseases resistance test:
The results recorded by Plant Pathology Research Institute at Agriculture Research
Center indicated that Maryout-2 variety was tolerated for chocolat spot, broad bean
rust, root-rot and wilt. Based on these results Plant Pathology Research Institute had

recommended to register Maryout- 2 as a new variety of faba been.

3- Economic value test:
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Based on the results obtained and reported by the Institute of Plant Production, the
feasibility of Maryout-2 variety was estimated compared with some commercial
varieties of faba bean for seed yield/feddan. The most important indicators and the
economic consequences of Maryout-2 variety were: average of seed yield /fed. total
income, net variable costs, total costs, net income/fed., income over variable costs
and rate of income/cost. In light of these indicators, Agricultural Economics
Research Institute reported that the majority of indicators were in favor of the new
product of Maryout-2 variety. For these results the Agricultural Economic Research

Institute recommended to register Maryout-2 as a new cultivar of faba bean.

4- Finger print test:
This test were carried out at the Lab. of Agricultural Genetic Engineering Research
Institute by using ten RAPD-PCR operon primers Viz. OPE17, OPA10, OPA1S5,
OPA16, OPG17, OPA13, OPB17, OPM17, OPZ17 and OPB6. RAPD primer codes
and their sequences are prsented in Table 3 to regester Maryout-2 as a new
Egyptian variety of faba bean , molecular discrimination is an essential; for
characterizing this accession. Hence, DNA of this newly cultivar was subjected to
PCR against the ten RAPD operon 10-mer primers and amplified bands produced

shown in Fig. 1 and are illustrated in Table 3 and figer 1.

Figure 1: bands amplified for of Maryout-2 new register variety by using ten primers.
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Table 3: RAPD-PCR fingerprint of Maryout-2 new register variety by using ten

primers.

OPE17 | OPA10 | OPA15 | OPA16 | OPG17 | OPA13 | OPB17 [ OPM17 [ OPZ17 | OPB6
900 [ 1200 | 900 850 750 900 800 850 500 | 1000
750 900 420 500 620 620 700 500 350 850
560 850 320 350 500 400 350 400 i 650
450 550 320 420 270 260 350 i 530
200 430 i i 350 i 230 250 i 400
*k*k 300 *k*k *k*k 280 *k*k 200 200 *k*k 330
**k% *kk *kk **k% 250 **k% *kk 180 *kk 260
*kk *kk *kk **k% *kk **k% *kk **k% *kk 230
*kk *kk *kk **k% *kk **k% *kk **k% *kk 170

Figure 2: the following figers are showing some selected characters of Maryout-2 variety:
a- variety breeder with plants height (more than 160 cm) and plants uniformity at

growth stage,

b- Maryout-2 variety at pod filing stage,

c- Number of tillers (more than 8 tiller ) and pods (more than 60 pod) on some
selected plants at maturity stage,

d- Number of pods in some selected tillers (more than 20 pods).

e- Number of seeds on some selected pods (5-6 seed).
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| Figure: a Figure: b Figure: ¢ Figure: d Figure: e

Acknowledgment

I am thanks a lot for the efforts of the Variety Registration Committee (VRC) which were
continues for six years to apply all necessary tests to register Maryout-2 as a new variety
and provide me by the results and the recommendations of the tests institutions that
mentioned in this paper. Also, many thanks for my professor Ali El-Hosary for his
providing me by the three strains which were used in this program, also my thanks for our
plant breeder staff at Plant Genetic Resources Dept. at desert research center and my

family for their efforts during breeding program of Maryout-2 variety

REFERENCES

Abd El-Gawad A.M, AA. Badran, Amal E.A. Abd El-Hamid and S.A. Omar, (2009). Effect of
biofertilization on genetic behavior for some selected faba bean genotypes under drought conditions.
6"International Plant Breeding Conference, Ismailia, Egypt: 544- 554.

Badran A.A., A.AM.Abd El-Gawad, and S.A. Omar, (2013). Evaluation of some selected faba bean genotypes
grown under drought conditions using some biofertilization treatments. Egypt. J. Plant Breed. 17 (5):
175-182.

El-hosary, A. A., (1989). Evaluation of some new varities of faba bean (Vicia faba L.) in Egypt. Eypt. J. of
Agron., 14: 59-68.

Fareida, M. El-Saied and S. A. Omar, (2004). Genetic verification of some faba bean drought resistance
genotypes by using isozymes. Agric. Sci. Mansoura Univ., 29 (6): 2989-3005.

Omar, S. A., (2003). Breeding faba bean for environmental stress conditions 1- Selection under water stress,
heritability and drought susceptibility index. Egypt. J. Plant Breed., 7 (1): 77-89.

Omar, S. A., (2004). Breeding faba bean for environmental stress conditions 2- Performance and phenotypic
stability for yield and its components. Annals of Agric. Sci., Moshtohor. 42 (1): 15-23.

Omar, S. A.; A. A. El-Hosary and S. A. N. Afiah (1998a). Diallel cross analysis for some quantitative
characters in faba bean (Vicia faba L.) under rainfed condition of Maryout. Proc. 8" Conf. Agronomy,
Suez Canal Univ., Egypt. 247-255.

Omar, S. A, A. A. El-Hosary and S. A. N. Afiah (1998b). Evaluation of some genotypes of faba bean (Vicia
faba L.) under rainfed conditions of Maryout. Desert Inst. Bull. Egypt, 48 (1): 97-106.



[MARYOUT-2 ANEW VARIETY OF FABA BEAN SELECTED
UNDER DIFFERENT ENVIRONMENTAL CONDITIONS] ROIEIFReW-"

A padldl)
ARl At g il lila sald) Jelll (e yax il 2-hags e
S
Gl Al ghalial) cile) )5 Al A JuS 5 g culudl) Ay 5 M
$) pawal) & gay 38 o — Al A8 ol J pua¥) anad — ) Ay i Baa g
O s A Ciall) Guagil) A8y ha aladialy 1995 ale e fay oMl g saal) Jugh salid) J i) Ay 5 el JNA
LS 8w 461 3w 12 4o )30 G ganll 38 e (e Baaline Cilinal daay i Lga ddlida 450 ) g S 5 drus
Sidiay A )3 o gdal) Ay galul) o8 A 5 el g (e Apdiiie VM A g 2- 83,402 80 ,(1-4aks)
A0 5 sl CSLA) saa) QLA A dun 127,103,102 5 1R s paal) o /) siSal Miad) 48 ey
ade (3l saldl Jodll J gaana (pa w3x ChiuaS gl alg 127 sidia ALl aa 2- 830 ciiuall ¢y (gl
Al gy cig lal Jaata 2-hagy pa an)
Cugsal doe )3 cllalald) il Jaamd Adiad J 5 g8 9 s Alalll Cilia) dtaal Jdgad) slady) ac) gil Wi g
rsalil) J o8l (e o chiaS 2-da gy pa sl Sl A0l i JLIAY)
@ash 485 ,2011/2010 -2010/2009 (pam 30 & il g Gailaill g Gall) cilbual chival) 138 JLES) g anli -
1-4 s A Ral) hla e (udlaill g il g A o1 68 ) gl ciliuaal) Gany (8 dadal g BDIER) 350 g il
2-ha g 4 il il G B3l il aga g a2e 5 249 bl
Aanay doe ) )30 &gl 58 oy Aglial) Jualaall & gy 2gma A8 jaay aladiaal) g dpe )30 dagl) Jlid) -
ciial) o M @il @ lal s ,12/2011,11/2010 ,10/2009 alse i A 4 b sl Aiaiay Aol 530 o)
) gt Alia [ edl) J guanal 4 guanal) 4 jad cuils AdNIAL a8l gall gl giad) Ui 2-Ja g 30
(716833 5,3-40 ks, 2-4g b si | 1-45 b 55) A UBal) ciliualy 4 e (5 pina € DA 2929 g shaallg
34 s | 2-A b s Al dilial e 94610,22 ,16,24 ,9,4 Ay 2-10 9y ciial) (3 g5 Lalny
AN e AANN ddad) A jlaal) g ok i 1-4 bl
C samal) aad) fpa JB Cuils 4 pdal) GBI 2- Jagy s il Al Java o) 4 pdald) <ol LY il el -
“

i) ARl Gl Y o glia 2-Ja g pa ciiall o) Apsliall (g gaad) Cig o Cunll uda yal) anlll) il sl -
Jeadlly Jaall gy sdall cie g
ciiall Jaady Ao )31 3 ) 59 At )3 cbalal) Ciliual Juad ddad Cua g Abjlud) <l JLEAY) il e Ielig
Shay Bagaall el NG A plaall Ao )3l g g gk i Ao )30 aidly sl J4Al (e paa hikaS - bagy e
Jodll cilinal Ao gana cpausa 8 ja Jo¥ £ )00 b chial Dk gy e il dlaliely 2014 Adead 563 (51 sl JIAY
raa B ds ) ial) gald)

10



Abdelghani BOUDHARY;
Lahoucine HANICH?, Ahmed

MARCHANE?Z and Abdelghani
CHEHBOUNI®,

[Seasonal snow cover change and impact on streamflow in a semi-arid
mountainous basin (Morocco)]

Seasonal snow cover change and impact on streamflow in a semi-arid mountainous basin
(Morocco)

Abdelghani BOUDHAR®; Lahoucine HANICH? Ahmed MARCHANE? and Abdelghani
CHEHBOUNI?,

! Université Sultan Moulay Slimane, Faculté des Sciences et Techniques

ZUniversité Cadi ayyad, Faculté des Sciences et Techniques de Marrakech, Laboratoire de
Géoressources-Unité associée au CNRST (URAC42)

3CESBIO (Université de Toulouse, CNRS, CNES, IRD), Abstract

Water supply for the arid irrigated plains in Morocco depends largely on the upper
mountainous basins where significant amounts of precipitation fall as snow. In the Oum Er
Bia River basin (OER) snow cover the highest elevations from November to April. Despite
the importance of this component in the hydrological cycle, snowmelt contribution to
streamflow is still poorly understood and no monitoring stations exist. Studying snow cover,
its spatiotemporal change and the hydrologica response of this region is thus required to
better manage water resources.

This study explores basic characteristics of snow cover area (SCA) in the upstream area of the
OER River (Tillouguite basin) using 8-day maximum snow cover products (MOD10A?2).
Correspondence between streamflow, accumulated air temperature and SCA change was
examined. The relationship between changes in the SCA and the streamflow during the spring
period was analysed from 2001 to 2009. An inverse linear relationship between the
normalized SCA and the normalized streamflow values was obtained. The results shows a
significant relation between the relative streamflow, cumulated temperature and the depletion
of the SCA during spring melt season. The results were used to develop statistical model
applicable to individual watersheds to predict early spring discharge using remotely sensed
snow cover information and accumulated air temperature.

Key words: Moroccan High Atlas, snow cover, MODIS10A2

1 Introduction

Seasonal snow cover is an important component of land surface witch influence hydrological
cycle in severa mountainous area around the world (Boudhar et a.,2009, J. Lopez-moreno
and Joseé M. Garciaruiz, 2004, Tekeli et a.2004, Szczypta et al.2015). However, in arid and
semi-arid zones such as Moroccan Atlas Mountain, snow represents a significant water
resource for the downstream lower plains, such as Tadla, Tensift Daraa. In winter, both liquid
and solid precipitations fall at high altitude and snowfall represents between 20% and 80% of
total precipitation measured on the southern and the northern slopes of the High Atlas range
(Schulz, 2006, Boudhar 2014, respectively).

Water resources in the high altitude of the Oum Er Rbia (OER) basin, one of the maor water
resources basin in Morocco, plays an important role in crop irrigation, drinking water supplies
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and hydropower production. However, OER catchment meets the region needs and demands
of drinking water to surrounding urban centers such as Casablanca, Marrakech, Béni Méellal,
Settat, and Berrechid. The tota annual volume allocated to drinking water is about 386
million cubic meters per year. More than 85% of available water is used for agriculture
(ABHOER, 2012). The basin supplies water to about 369,600 irrigated hectares, within and
surrounding the basin, and requires atotal of 3,400 million cubic meters per year and generate
about 2/3 of the total hydropower in the country (ABHOER, 2012).

Measuring snow parameters through snow surveys and meteorological stationsis atraditional
way to quantify and obtain accurate information about seasonal snow cover. Due to the
topography conditions, the major impediment for hydrologic studies in the upper part of the
OER basin isthe scarcity of adequate network stations including snow measurement.

The purpose of this paper is to evaluate the responses of streamflow to SCA and temperature
change in the Tillouguite basin located in the upper part of the OER River and without snow
measurement. Firstly, the spatial and temporal variation of snow extent were obtained with
the help of remotely sensed data, the 8-day snow map composite (MOD10A2). Secondly, we
analyzed the relationship between the snow cover area and hydro meteorologica data to
guantify the potential snowmelt contribution.

2 The Study area

The study area is located in the headwater of the Oum Er Bia River, the Tillouguite basin at
about 60 kilometers in the south of Béni Mélla city in the center of morocco (Figure 1). The
gpatial domain of the basin cover an area of 545.454 km2. The elevation ranges from 1000 to
4000 meters above sea level (asl). Situation of the hydro meteorological stations and
topographic variation of the basin (Digital Elevation Model (DEM)) are shown in Figure 1. In
general, the climate of the study area is semi-arid with a great variability of precipitations in
time and space and the basin receives snowfall during winter season.
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Figure 1 : Geographic situation of the studied basin

3 Dataand Methods
Hydro meteorological data

Hydro meteorological measurements; rainfall, discharge; used in this study were obtained
from the Tillouguite station managed by the River basin agency of OER and located within
the basin at the elevation of 1100 meters a.s.|. However, temperature data from the years 2000
to 2010, which were recorded at the in the Tichki station installed outside the basin at 3200
meters a.s.l, were supplied by IMPETUS program (Schulz and Jong, 2004).

To understand the interrelationship between SCA obtained from remote sensing and
hydroclimatic factors, we analyzed all datasets with 8-days's time step and over the same
periods as MOD10A2, from 1% January to 30" April every year between 2000 and 2009. The
daily streamflow data are averaged into 8 days values and precipitations are accumulated for
the same time step. Due to strong variability of streamflow peak over the year, we used a
relative value by dividing the daily discharge by the maximum value observed in the studied
period (from January to April) for each year. For temperatures measurements we used firstly
the 8 days average from the daily dataset for ssmple correlation method between SCA and
streamflow and secondly we explore the effects of the cumulated degree-days (CDD). This
latter was calculated from the daily mean temperature as a cumulatively summed degree-day
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over each 8 days when temperature exceeds 0°C. When daily temperature is below 0°C, The
degree-day is set equal to 0.

The variation of 10 years (between 2000 and 2010) average monthly rainfall and discharge is
given in the figure 2. Globally, the distribution of rainfall isirregular over the year with adry
period (summer) from May to October and a rainy period from November to April. It can be
seen aso that the maximum runoff is observed in February, April and March, whereas
minimum values are measured in Jun to October.

Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May Jun Jul Aug
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Figure 2 : Average monthly rainfall and runoff in the Tillouguite basin between 2000 and
2010

Show covers images

Given alack of in situ snow measurement in the high mountainous area in the studied basin,
we used remote sensing data to monitor snow cover extent and estimate there spatio-temporal
variation. For this, we selected “The Moderate Resolution Imaging Spectroradiometer
(MODIS) snow product” that freely available. We used specifically in this study, MOD10A2
product with a maximum snow cover extent over an 8-day period (Hall et al., 2006).
MOD10A2 expressed as a binary data and has a spatia resolution of approximately 500 m.
This product and other snow products are archived and distributed through the National Snow
and Ice Data Centre (NSIDC) (nsidc.org/data/modis/index.html) in Boulder, CO, USA. The
gpatial and temporal variation of snow cover over the basin was analysed from the 9-year
mean snow-depl etion curves and derived for 6 elevation zones in the basin.

4 Resultsand discussion

4.1 Spatial and Tempora Characteristics of Snow Cover

Figure 3 depicts the temporal variation of snow cover extent on 8-day time scale from 2001 to
2008 over the Tillouguite basin based on the MOD10A2 data and compared with the 8-day
mean streamflow recorded in the same period at the outlet station. According to the strong
heterogeneity of the regiona climatic conditions, this time series displays also a great
variability of SCA distributions at the annual cycle. Generally, the considerable SCA (>10%)
appears at the beginning of November (DOY >300) until the end of March. To describe SCA
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dynamics at spatial scale, we calculate the proportion of snow cover extent every 400 meters
elevation band. Figure 4 shows an example of this variation for 2008/2009 snow season from
September to May with respect to elevation. According to this graph, the topographic control
of snowfall is clearly illustrated. Although, a large discrimination between low and high
altitudes is showed. Snow is present above 2000 meters at the mid October and ends after
March, contrariwise snow appears below this altitude threshold after 1 month and disappears
in severa time between Novembers to March.

EU T T T T T T T
=
a0}
z
(10 ]
§ 20k I
o

U ml 1 1 - III

50 100 150 200 250 300 350

-E- T —"—7"\ T T T T T T
2 15t _
(92
E d&g %O\f\ ¥
= 10} g Y .
o
E 5F %Gﬁ@e@e ’@O/QOE
2 CpB6, o O0aa® T 0
EFJ. U | 1 1 |

| | |
50 100 150 200 250 300 350
DOY (8-day average)

Figure 3 : Mean 8-days snow cover area and streamflow in the Tillouguite basin (2002-2008)
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Figure4 : Show cover distribution in different elevation band in the Tillouguite basin from
September 2008 to May 2009

4.2 Hydrologica responses to snow extent change
Figure 5 compares 8-day snow cover variation, streamflow and mean temperature averaged at
the same time step from January to April. It is observed that the streamflow variation is
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strongly linked to temperature and snow cover change. Although, each discharge peak is
mostly associated with a snow surface regression period, except 2008 season.

In order, to understand properly the relationship between temperature, SCA and streamflow,
we used a concept of cumulative degree-day (CDD) and relative streamflow (RS). For each
season (from January to April), the linear correlation coefficient between 8 days SCA, RS and
CDD was calculated. This analysis was also assessed for different lag time prior to the
observing date of RS (not presented in this paper). As shown in table 1, the two variables
(CDD and relative streamflow) are inversely correlated with snow cover area excepting 2002
and 2008 season. We conclude that, If air temperature increased, then SCA decreased
accordingly excepting 2008 season, this result can be explained by the situation of the
climatic station (Tichki) at the outside of basin (Figure 1). In addition, it is clearly marked that
snowmelt response is in general controlled by air temperature and the relationship varies with
the length of the melt period.

Year
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Figure5: Show cover extent, streamflow and temperature from 2001 to 2008.

2001 2002 2003 2004 2005 2006 2007 2008 mean
RS -0,79 013 -041 0,13 -063 -09 -0,08 -0,30 -0,36
CDD -0,79 -0,09 -057 -055 -064 -094 -0,67 084 -043
Table 1 : Correlation coefficient between SCA, relative streamflow, CDD

To asses arelative role of the snow in this basin, snow covered area and CDD were integrated
as apredictor variables of relative discharge derived from snow using a new regression model
(following equation).

RS = —0.005+ 0.03 x SCA+ 0.9 x CDD

Where RS is a relative streamflow from snowmelt, SCA is a snow cover extent and CDD
represents a cumulative degree-day at the last 8-day. Figure 6 shows the agreement between
observed and predicted relative streamflow during the studied period for the melt period. The
results are acceptable, with correlation coefficient of (R=0.8).
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Figure 6 : Relative streamflow measured at the Tillouguite outlet gauge and simulated by
regression model

5 Conclusion

In this study, snow cover area dynamics was analysed over the Tilouguite basin using MODIS
8-day product (MOD10A2) between 2001 and 2009. Relationship between SCA change,
cumulative temperature and relative streamflow was investigated using multiple regression
method. The results show a considerable spatio-temporal variation of snow extent in the
studied basin. SCA data for a most of seasons showed a negative correlation with
accumulated degree-days, but the relationship varied with the length of the melt period. SCA
is aso negatively related to relative streamflow excepting the two season 2002 and 2008.
These parameters are included in new regression model to estimate how relative streamflow
change with SCA and air temperature. This approach may be useful for a practical utility to
forecast potential snowmelt in the study basin with lack of in situ observations.
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Summary

Desertification and drought are normally and usually discussed about in arid and semi-arid
areas such Sahel regions. But this case of study is interested in sub-periodic drought
occurrences in aregion, a 3° of latitude under the Equator line in northern Burundi, where it
is supposed to rain nine month a year. This phenomenon has been responsible of population
exodus, water bodies level decrease, agricultural drought and thus low crop productivity. In
this study, we integrate remote sensing datasets and GIS techniques to evaluate the spatio-
tempora extent of Bugesera drought. Landsat data acquired by TM, ETM+ and OLI/TIRS
sensors in different periods of the year are integrated to detect changes in land cover or land
degradation. Tropical Rainfall Measurement Mission (TRMM) data are used as image-based
rainfall estimates to investigate about meteorological drought.

This paper aims to evaluate the added value of indirect image-based indices of drought. To do
that, Landsat datasets are computed to derive the Normalized Difference Vegetation Index
(NDV1), the Normalised Vegetation Supply Water Index (NVSWI) as drought index and land
cover types. The vegetation index generaly requires the combination of red and infrared
bands seeing that the green vegetation had strong absorption of spectrum in red region and
high reflectance in infrared region. Land surface temperature (Ts) is also an essential
parameter in computing the VSWI index. The Ts parameter is retrieved from the thermal
infrared band of the remote sensing data. The mapping of drought extent, in this study, is
coupled with the precipitation-based drought index, the Precipitation Condition Index (PCI).
Thisindicator isintended to establish the relationship between the VSWI drought severity and
the previous rainfall occurrences.

The results show that the drought occurred in 1999/2000 was the most severe with increased
land degradation especially in the North part of the study area. The monthly PCI reveal a
certain disturbance of the agricultural seasons responsible for humanitarian consequences.
Another finding reveals a relationship between meteorological drought and imaged drought
resulting from land cover analysis. The use of satellite data as an aternative to the lack of
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local ground measurements is being more useful because of their increasing availability and
their increasing spatia resolution.

Keywords: Drought, Tropica Rainfall Measurement Mission, Normalised Vegetation Supply
Water Index, Precipitation Condition Index, Land Surface Temperature, LandSat images,
Remote Sensing, GIS.

1. Introduction

Drought is a phenomenon that can be defined as a period of abnormally dry weather which
further results in a change in vegetation cover condition (Heim, 2002; Tucker, 1987).
Recently, many parts of the world have been suffering elevated water crisis with large drying
trend (Ghulam et al.,2008) and increasing frequency and intensity of drought (Mccarthy et
al.,2001). The area of study is mostly known as a farm land and used to be one of the most
productive regions of Burundi. During the last two decades, drought has been characterized
by progressive land degradation, bushfire occurrences, population exodus due to famine, lack
of drinking water, agricultura drought and thus food production deficit and nutrition
insecurity, spread of diseases such as meningitis, lost of human lives, etc.

In this area, the spatia distribution and density of meteorological stations are not convenient
to conduct the present study. In recent years, satellite based information has been used for its
low codt, repetition of data acquisition and reliability for drought monitoring (Dipanwita et
a., 2015). Data Thematic Mapper (TM) and Enhanced Thematic Mapper Plus (ETM+)
sensors of Landsat satellites missions are commonly used for environmental studies in general
(Kaneko,1996; Casdlles et al., 1998) and in drought monitoring in particular. In this study, we
also used the Operational Land Imager (OLI) with Thermal Infrared Sensor (TIRS) of
Landsat 8 mission. Their thermal band operates in the wavelength range of 10.45-12.50mm
with anominal ground resolution of 120 mx120 m for TM sensor and 60mx60m from ETM+
and 100mx100m for TIRS with arepeat cycle of 16 days.

Remote sensing based techniques for monitoring drought are indirect seeing they depend on
using image-based parameters to represent soil moisture status when the soil is often obscured
by a vegetation cover. These techniques are mainly based on measuring vegetation health or
greenness using vegetation indices, often in combination with canopy temperature anomalies
using thermal infra-red wavebands (Janet, 2015). The Normalized Difference Vegetation
Index (NDVI) is aratio of highly reflective near infra-red (NIR) and highly absorptive red
wavelengths in healthy vegetation (Tucker, 1979). This index reveals that stressed plants
exhibit decreased NIR and increased red reflectance. NDVI and Vegetation Condition
Index (VCI) have been used for identifying agricultural drought in different regions with
varying ecological conditions (Nicholson, 1994; Kogan, 1995; Wang et a., 2001). NDVI is
useful in crop condition simulation, yield estimation, land degradation, dry land studies,
vegetation health monitoring, etc. (Barati et a., 2011; Mondal et a., 2014). VCI is accepted
to provide satellite based near rea time data with comparatively high spatial resolution
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(Quiring, 2009) and to estimate the status of vegetation according to the best and worst
vegetation vigor over a particular period in different years, giving thus a more accurate result
compared to NDVI (Bajgiran et a., 2008). In addition, the Vegetation Supply Water Index
(VSWI) (Carlson et a., 1990, 1994) is extracted from NDVI index combined with the thermal
image-based parameter Land Surface Temperature (LST) (Gao et a., 2008; Cai et a., 2011).
It has the advantage to represent two potentia properties of vegetation stress in one index but
cannot be used as an absolute measure. It was therefore of necessity to develop the
Normalized VSWI through the contextualization of the index within a defined period of
available records. (Gao et al., 2008; Abbas et a., 2014).

Due to the lack of ground meteorological data, a number of studies use image-derived rainfall
estimates from the Tropical Rainfall Measuring Mission (TRMM) satellite to retrieve drought
indices (Almazroui, 2011; Abbas et a., 2014). Defined by Du et a. (2013), Precipitation
Condition Index (PCI) has been developed to integrate with an image-based drought index,
where TRMM daily precipitation data are amalgamated to monthly estimates and normalized
using minimum and maximum rainfall within a 10-year period. Udelhofen et al. (2009)
established the correlation of an NDVI-based drought index with previous rainfall periods to
understand the climatic processes affecting drought in agricultural aress.

2. Materialsand Methods
21. StudyArea

Kirundo province is located in the northern part of Burundi around 2°38outh and 30° 10’
Eadt, just in South of Rwanda with altitude average of 1 383 meters. Thisregion has atropical
climate. The average annual temperature is 20.5 °C and the annual rainfall average of 1026
mm with nine months period of rain in normal conditions. The least amount of rainfall occurs
in July with an average of 4 mm. Most of the precipitation falsin April averaging 167 mm.
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Figurel. Study area

2.2. Data

For this paper, we use datasets from Landsat imagery and from the Tropica Rainfall
Measuring Mission (TRMM) satellite. Seeing that the region is usualy cloudy and the
Landsat image acquisition occurs according to a 16 days period, a certain rigor during data
selection and collection is essential. Thus, the chosen scenes were acquired either during the
months of June and July representing the end of the rain season or during September standing
for the beginning of the rain season. Another interesting imagery was acquired in December
where rainfal is supposed to be more than the annua average. The image from July
acquisition should reveal how the rainfal was in the previous months; the one of September
should help to detect the delay of meteorological cycle. Furthermore, the data from December
should witness of avery long dry season. A further description of the Landsat dataset used in
this study is presented in Table 1.

Acquisition . . Wavelength range of the
Sensor quate Spatial resolution (m) Therm%l bandg(um)
Thermal Other
band bands
™ 1996-06-21 120 30 10.40 - 12.50
ETM+ 1999-12-31 60 30 10.40 - 12.50
ETM+ 2000-09-12 60 30 10.40 - 12.50
™ 2005-03-10 120 30 10.40 - 12.50
™ 2009-06-25 120 30 10.40 - 12.50
OLI TIRS 2014-07-09 100 30 10.60—11.19 (band 11)
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11.5 - 12.51 (band 12)

Tablel. Description of Landsat dataset used in the study

The TRMM products used in this paper are monthly estimates of precipitation with spatia
resolution of 0.25° x 0.25°. It is known as fina blended product called ** TRMM and other
data merged estimate’’ (TRMM merged).

2.3. Methodology

This study consists of vegetation-based and precipitation-based indices to evauate the
drought extent. As presented in Table 1, six Landsat images of the study area were collected
to detect the changes in land degradation. From each date, the NDVI is computed from
corrected surface reflectance to calculate the fractional vegetation cover according to the
following formula (equation 1):

IR-R

IR+ R @)
where NDVI is the Normalized Difference Vegetation Index, IR is the reflectance value in the
infrared band (band 4 for TM and ETM+ or band 5 for OLI) and R is the reflectance value in
the red band (band 4 for TM and ETM+ or band 5 for OLI).
Another important parameter is the estimation of land surface temperature Ts, which is
derived from sensor thermal bands.
K2

2 2
In( K" e +lj
Rv

Where Tsis the surface temperature in Kelvin, Rv is the radiance cell value, the € is emissivity
(typically 0.95), K; and K are “calibration’’ constants chosen to optimize the approximation
for the band pass of the sensor. For TM sensor, K1= 607.76 and K,= 1260.56; for ETM+,
K1= 666.09 and K,= 1282.71 and for OLI/TIRS, K1= 774.89 and K,=1321.08 (band 10) or
Ki= 480.89 and K,»=1201.14 (band 11). These constants are provided in Landsat scene
metadata.

Then, the image-based NVSWI is derived for drought observations according to these
equations (3 and 4):

vsw = NDVIZ ©

NDVI =

Ts=

Where VSWM is the Vegetation Supply Water Index, NDVI is Normaized Difference
Vegetation Index. The VSWM is specific to the land cover type of the image scene, and cannot
be used as an absolute measure of drought severity, the reason why was developed the
Normalized VSWI (Abbas et ., 2014).
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NVSWM =

VSM —VSM o @
VSW _, —VSWM .

Where NVSWI is the Normalized VSWI which is an image-based drought index, VSWM in
and VSWI o« are the minimum and maximum of VSWI within the period covered by our

study. An NVSWI of zero indicates the most severe drought and NVSWI of 100 indicates the
wettest conditions.

Precipitation is the main direct factor of drought. Thus, an indirect image-based drought index
should need the inclusion of rainfall data representing meteorological drought. In our study,
the PCI index was computed from the Tropical Rainfall Measuring Mission (TRMM)
monthly estimates of precipitation from 1998 to 2014.

_ TRMM —TRMM ©)
" TRMM,_, ~TRMM .

Where PCI is the Precipitation Condition Index, TRMM is the estimate of precipitation for a

given month and TRMM i, and TRMM 1z« are the minimum and maximum rainfall within the
two decades.

3. Resultsand Discussion

The monthly Precipitation Condition Index (PCI) from 1998 to 2014 is presented in Figure 2.
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Figure2. PCl variations during 17 yearsin the study area, Kirundo

The normal cycle of seasons indicates low values of PCI in July and August. The following
figure (Figure 3) presents the NV SWI from the Landsat images for different dates and the PCI
for the previous months before the image acquisition to evaluate the relationship between
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image-observed drought and previous rainfall. In this figure, the image-observed drought
(NVWI) is presented in left and the PCI in right.

NVSWA - June 1996 The TRMM mission began in 1998 and the lack of
datais noted prior to that date.
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Figure3. NVSWI and PCI variations and comparisons

There is alag time between precipitation occurrence and vegetation response, and the lag time
may vary according to regiona rainfal patterns (Nicholson, 1994), soil type (Ji, 2003) and
land cover or vegetation type (Wan et a., 2004). In this study, the NVSWI of 1996 shows less
gpatial extent of drought but we have no TRMM data to compare with. In 1999, the NV SWI
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reveals progressive land degradation seeing that the previous PCls are under the 50% and the
most severe drought is recorded in 2000 where the PCls of the four previous months is almost
null. It is the same with 2005 where the drought can be explained due to along period of PCls
located between 20 and 30%. Another remark is that the variation of PCl from June to
October is reported under 50 %, resulting in agricultural drought and production disturbance.

4. Conclusion

The free available data from NASA, Landsat images and TRMM data, were very useful for
the present study. The processing of these data provides reliable results where the imaged-
based drought index applied in the study is function of the previous precipitation occurrences.
The choice of the acquisition dates for these scenes was also based on the recordings of the
local authorities alert on the consequences of climate change in the study area. We took
advantage of the increasing availability of remote sensing datasets along with better spatial
and temporal resolutions and encourage sub-Sahelian regions of Africa to take advantage of
satellites products. The integration of the rain station measurements will improve the input
data accuracy and thus improving the PCl accuracy. This study provides important
information to the decision-makers, helping them to develop appropriate adaptation strategies
and drought prediction.

Tableand figures
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HYDROLOGIQUES GRI1A, GR2M ET GR4J SUR LE BASSIN D’OUED TOUIL
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Résumé

Chaque point d'un cours d'eau permet de définir un bassin versant, et les débits observés en ce
point sont directement liés aux précipitations tombées sur ce bassin. La simulation
hydrologique du bassin versant, décrite comme la transformation de la pluie en débit passe
par |'utilisation d'un modéle hydrologique. A cet effet, nous avons opté dans cette étude pour
le modéle hydrologique global GR, élaboré par le Cemagref, comportant peu de paramétres et
pouvant rendre compte du comportement hydrologique de notre bassin. Notre étude a été
menée sur le bassin versant d’Oued Touil, qui est le principal cours d' eau dans le bassin
versant Amont de Boughzoul. Nous avons procédé dans un premier temps a une
caractérisation de quelques facteurs en particulier physiques, géologiques et climatiques
régissant I’ écoulement, en traitant les principaux paramétres climatiques qui constituent les
entrées du modele hydrologique GR. Ensuite, une modélisation hydrologique pluie — débit a
permis de réaliser le calage et validation des modéles aux pas annuel, mensuel et journalier.
Les résultats de simulation obtenus par I’ application des modeles (GR1A, GR2M et GR4J)
sur le bassin versant dOued Touil sont nettement satisfaisants. Les valeurs du critéere de
Nash-Sutcliffe et celles du coefficient de détermination obtenues pour les différents pas de
temps envisagés sont supérieures a 70% en calage comme en validation ; ce qui traduit la
performance et la robustesse des modéles GR sur le bassin versant d’ Oued Touil.

Mots clefs : Oued Touil, BOUGHEZOUL, ALGERIE, Modélisation Pluie-Débit, MODELE,
GR1A, GR2M, GR4J.

MODELING RAINFALL - RUNOFF CALIBRATION AND VALIDATION OF
HYDROLOGICAL MODELS GR1A, GR2M AND GR4J ON OUED TOUIL
CATCHMENT (CHELIFF UPSTREAM OF BOUGHZOUL, ALGERIA)

Abstract

Each point of a watercourse used to define a catchment, and flows observed at this point are
directly related to rainfall over the catchment. Hydrological simulation of the catchment,
described as the transformation of rainfall into runoff password by the use of a hydrological
model. This is why; we opted in this study for the globa hydrological model GR, elaborated
by Cemagref, which contains few parameters that can realize our catchment hydrological
behavior. Our study was conducted on the Oued Touil catchment, which is the main river in
the Boughzoul Upstream catchment. We have initialy a characterization of some particularly
physical, geological and climatic factors governing the flow, in dealing with the main climate
parameters that constitute the inputs of the hydrologica model GR. Then hydrologic
modeling rainfal - runoff has permitted to realize the calibration and validation of
hydrological models to annual, monthly and daily time. The simulation results obtained by
applying models (GR1A, GR2M and GR4J) on Oued Touil catchment are clearly satisfactory.
The values of the Nash-Sutcliffe and those of the determination coefficient obtained for
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different times considered above 70 % in calibration as well in validation, which reflects the
performance and robustness of GR models on Oued Touil catchment.

Key words: Oued Touil, Boughezoul, Algéria, Modeling Rainfall — Runoff, Model, GR1A,
GR2M, GR4J.

I. INTRODUCTION

Chaque point d'un cours d'eau permet de définir un bassin versant, et les débits observés en ce
point sont directement liés aux précipitations tombées sur ce bassin. A partir des observations
faites en quantifiant la pluie tombée, on arrive a reproduire la réponse en débit du bassin. La
simulation hydrologique du bassin versant, décrite comme la transformation de la pluie en
débit passe par I'utilisation d'un modele hydrologique. Le passage de la pluie au débit reste un
probléme complexe mais demande pour une utilisation ssmple un nombre de paramétres
limité. La modélisation conceptuelle permet de limiter le nombre de paramétres entrant en jeu
dans le modéle mais renonce a une connaissance minutieuse des différents phénomenes [1].
Les modéles pluie-débit sont des outils performants, bien que toujours perfectibles,
permettant de répondre aux besoins de gestion des ressources en eau et de prévision de leur
évolution. A partir de données en temps réel ou de prévisions de précipitations, ils sont
capables d’évaluer le débit et son évolution en un point du cours d'eau [2]. L’ objectif
principal du présent article est de déterminer les paramétres de calage des modéles GR
appliqués aux données «d'Oued Touil » (Cheliff Amont de Boughzoul), aux pas annuel,
mensud et journalier. En estimant par la suite la performance et la robustesse des modéles
GR.

1. ZONE D’ETUDE

Le bassin versant d’ Oued Touil, est le principal cours d’ eau dans le bassin versant Amont de
Boughzoul, qui draine une superficie de 11460 Km?, orienté du sud jusqu’a sa confluence
avec Nahr Ouassel, qui coule de d’ Ouest en Est, pour donner naissance au niveau du barrage
de Boughzoul de I’Oued Cheliff. Du point de vue morphologique, La forme de notre bassin
est allongée, avec un relief assez fort ce qui favorise des faibles débits de pointe dont le temps
de leur acheminement vers I’exutoire est plus important. Les altitudes qui sont dans
I’ensemble assez importantes, comprises entre 650 m a 1700 m ce qui encourage le
déclenchement de tous |es processus d’ abrasion.

De par ces propriétés géologiques, ce bassin est perméable, et a une bonne capacité de
rétention. Gréce a leurs qualités de porosité et de perméabilité, les formations gréseuses du
Crétacé inférieur représentent le meilleur réservoir hydraulique de la région. La discontinuité
de la couverture végétale favorise I’ écoulement superficiel, I'irrégularité des débits et la
genese de fortes crues, surtout sur les terrains a fortes pentes et la ou les sols sont tres
sensibles au ruissellement direct [3].
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Figure 1 - localisation du bassin versant d’ Oued Touil (Cheliff Amont de Boughzoul) [4]

I11. DONNEES ET METHODES
1) Parametres hydrologiques
L'analyse hydrologique s appuie sur les données de deux stations pluviométriques : Ksar

Chellalaal’amont et Sidi Bouabdallah al’aval du bassin versant d’ Oued Touil.

e L’examen de la série des précipitations pour la période (1983/1984 — 2011/2012) arévelé
une pluviométrie moyenne annuelle de 198.31 mm.

e Les précipitations saisonniéres sont concentrées essentiellement en automne et au
printemps, et la période séche s éend sur le restant de I’ année (hivers et été).
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e Lalame d’'eau moyenne annuelle écoulée sur |I’ensemble du bassin versant est estimée a
14.22 mm ;

e Latempérature moyenne annuelle est de 17.48 °C et ce pour la période 1984/2012.

e Les moyennes mensuelles de |I"humidité relative varient de 75 % en hiver au mois de
Décembre a 32 % en été au mois de Juillet, la moyenne annuelle éant de 54.83%.

e Le vent dominant dans notre région d’ étude est de direction nord-ouest avec une vitesse

moyenne maximale de 5.10 m/s en Ao(t, et le Sirocco se manifeste particulierement aux mois
de Juillet et Ao(t.

e L'évapotranspiration moyenne annuelle et mensuelle sont déterminées par la méthode de
Thornthwaite, et I’ ETP journaliére par laméthode d’ Oudin.
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Figure 2 - Pluviométrie et |lames d’ eau écoul ées annuelles dans le bassin d’ Oued Touil
(1983/84-07/08)
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Figure 3 - Pluviométrie et lames d’ eau écoul ées mensuelles dans le bassin d’ Oued Touil
(1983/84-07/08).
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2) Structure du modeéle et fonctionnement des modeles GR1A, GR2M et GR4J

Les modeles GR sont des modéles hydrologiques du Génie Rural, élaborés par le Cemagref.
IIs ont la réputation d’ étre des modéles robustes et ont |’ avantage de ne pas contenir beaucoup
de parametres de réglage. Ici, seules les données de pluies, de débits, d ETP ainsi que la
superficie du bassin versant sont requises [5].

e Lemodéle GRI1A : présente un unigque parameétre annuel a caler. Laprincipale version, que
nous utilisons ici, est celle proposée par [6] et [7]. La structure du modéle est trés ssmple
puisqu'elle se résume & une simple équation, le débit Qx de I'année k étant proportionnelle ala
pluie Px de laméme année, avec un coefficient d'écoulement dépendant de Py, de la pluie Py,
del'année k-1 et de |I'évapotranspiration potentielle annuelle moyenne E. Le modéle sécrit :

@ =Ppy1- - z 0.5 (1) [8]

l1+[n.7P;{}n;P;(_._} J

Ou X est I'unique parametre du modele.

e Lemodéele GR2M qui a deux paramétres mensuels réglables. La version utilisée est celle
présentée par [9]. Cest un modele a deux réservoirs : un réservoir sol (réservoir de
production) et un réservoir de routage de capacité fixée & 60 mm (Figure. 4). Les paramétres
de réglages sont la capacité maximale du réservoir sol (paramétre libre) ainsi que le
paramétre d'échange souterrain  représentant une autre perte ou apport que
I’ évapotranspiration ou lapluie.

e Lemodéle GR4J est un modéle journalier a4 parametres de réglage. Laversion utilisée a
été mise au point par [10] et par [11]. Les paramétres de réglages sont |es mémes que pour le
modele mensuel avec en plus deux autres parameétres supplémentaires : la capacité a un jour
du réservoir de routage et le délai (temps de base de I’ hydrogramme unitaire). Tout comme
le modéle GR2M, il contient deux réservoirs, un de routage et un réservoir sol (Fig.4).
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a. Critéres de qualité

La validation du modéle est vérifiée par une comparaison des débits calculés et observés a
travers un critére de qualité.

Le critere le plus connu et le plus utilisé pour les modeles conceptuels est le critere de Nash et
Sutcliff (1970) qui S exprime par I’ éguation ci-dessous.

n

Z(Qobs, i _Qcal ci )2
Nash=100 1'%

n

> (Quns —Qure)

i=1
Pour tenir compte de certaines valeurs particulieres des débits, ce critere a été calculé en
utilisant la racine carré des débits pour atténuer I'importance des débits de pointe, ou le
logarithme pour les débits d’ étiage.
En pratique, on estime que la simulation est de mauvaise qualité lorsque le critere de Nash est
faible (<70%), elle est acceptable lorsqu’il est supérieur a 70%, parfaite lorsqu’il est égal a
100%.

(2 [12]

3) Calage et validation des modeéles hydrologiques GR1A, GR2M et GR4J sur le
bassin d’Oued Touil

a. Modélisation Pluie — Débit au pas de temps annuel(GR1A)

Dans cette étude, nous avons utilisé la version Excel disponible dans le site du Cemagref.
L’ application de ce modéle a été effectuée sur les données annuelles: en utilisant a l'entrée
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des valeurs des pluies annuelles observées en mm, des ETP calculées par la méhode de
Thornthwaite en mm, et des débits annuels (exprimeées en lames d'eau écoul €es) en mm.

La période choisie pour cette étude est celle alant de 1984/1985 a 2007/2008.
e Le calage du modele a été effectué avec la série alant 1984/1985 a 2000/2001, apres le
passage par un certain nombre de simulations.

Le parametre X du modele est déterminé en appliquant des changements sur ce dernier en
commencant par lavaleur fixée a0.13 et la faisant accroitre successivement avec un intervalle
de 0.01 jusgu’a |’obtention d'un critere de Nash optimum supérieur ou égale a 70% et un
coefficient de corrélation entre les débits simulés et |es débits observés significatif proche de
1. Lesrésultats du cal age obtenus sont comme suit :

Nash = 90.7%, X = 1.18, R? = 0.92, et une bonne superposition des courbes (Fig. 5) des
Lames d' eau écoulées calculées et mesurées indique que le modele GR1A appliqué aux
données d’ Oued Touil est bien calé.

e Lavalidation porte sur I’ application du modéle sur une série de données qui n’ont pas été
utilisées lors du calage. Nous avons utilisé donc la série allant du 2001 & 2007.

La validation du modele GR1A, obtenues par I’ utilisation de I’ ETP de Thornthwaite donne la
valeur de coefficient de corrdlation (R) égale a 89% (Fig. 6), cela traduit la vaidation du
modéle d' une part, et d’ autre part la bonne performance du modele appliquée a Oued Touil.
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Figure 5 - Calage du modele GR1A obtenu alastation de Ksar Chellala
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Figure 6 - Vaidation du modele GR1A sur les données annuel | es.
b. Modélisation au pas de temps mensuel

Pour prédire le débit a un mois donné nous avons utilisé a I'entrée du modele des valeurs des
pluies mensuelles observées (mm), des ETP calculées par la méthode Thornthwaite (mm) et
des débits mensuel s observés exprimeés en lames d'eau écoulées (mm).

Les données utilisées sont relatives aux périodes (Septembre 1984 - Aot 2000).

e Pour le calage du modele, nous avons procédé aux changements des valeurs des paramétres
X1 et X2 du modéele entre les valeurs limites proposées par e modéle comprises entre 140 et
2640 (mm) pour X1 et 0.21 a 1.31 (mm) pour X2 avec un intervalle de 0.001 jusgu'a
I'obtention des valeurs optimum du coefficients de détermination et du critere de Nash (valeur
égale ou supérieur a 70%).

Les résultats du calage, coefficient de détermination, et le Nash sont présentés dans le tableau
Ci-dessous :

Tableau | : Résultat du calage du modéle GR2M.

Péiodedecalage | X X, | Nash | R

Sept 84- Aot 00 | 19057 | 099 | 779 | 0.94

D’ apres les valeurs du critere de Nash et du coefficient de détermination obtenus, ainsi que la
bonne superposition des courbes des débits observés et les débitssimulés (Tab 1 et Fig 7), le
calage parait correct pour notre bassin.

e Pour la validation, nous avons utilisé des séries des données des précipitations et
d’ évapotranspirations correspondant a la période de Septembre 2000 a Aolt 2008 et qui n’ ont
pas été dgaintroduites dans le modéle.

Le calcul est lancé en prenant pour les paramétres X, et X, les vaeurs optimisées lors du
calage. Les valeurs des débits issues du modéle sont alors comparées aux valeurs observées
par corréation linéaire simple (Fig.8). Avec un coefficient de corrélation de 0.85, le résultat
obtenu de la validation confirme la bonne performance du modéele.
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Figure 7- Calage du modéle GR2M obtenu ala station de Ksar Chellala
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Figure. 8 - Validation du modele GR2M sur les données mensuelles

c. Modélisation au pas de temps journalier

Pour prédire le débit journalier nous avons utilise a l'entrée du modele des valeurs des pluies
journaliéres observées (mm), I'ETP calculée par la mé&hode d Oudin (mm) et des débits
journaliers observés exprimés en lames d'eau écoulées (mm). Les données utilisées sont
relatives aux périodes (01/01/1991 — 30/12/1992).

e Au cours du calage, hous avons procéde aux changements des valeurs des parameétres X,
X2, X3 et X4 du modele entre les valeurs limites proposées par le Cemagref comprises entre
100 et 1200 (mm) pour X1, - 5a3 (mm) pour X, 20 a 300 (mm) pour X3, et 1.1 a2.9 (j) pour
X4 avec un intervalle de 0.001 jusqu'a I'obtention des valeurs optimum des coefficients de
détermination, et du critére de Nash (valeur égale ou supérieur a 70%). Les résultats du
calage, coefficient de détermination, et le Nash sont présentés dans e Tableau I1.

Tableau Il - Résultat du calage du modele GRAJ.
Période de calage X1 X, X3 X4 Nash R

01/01/91-30/12/92 259.82 15 54.60 1.40 77.8 0.86
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D’apres les valeurs du coefficient de détermination et du critere de Nash (Tabl 2) et la
superposition des deux courbes des débits simulés et calculés (Fig.9), nous pouvons dire que
le calage est assez persuasif pour notre bassin.

e Pour la validation, nous avons utilise des séries de données des précipitations et
d  évapotranspirations calculées toujours par la méthode d’Oudin, et qui correspondent a la
période du 01 Janvier 1993 au 31 Décembre 1994, et qui N’ ont pas été utilisées lors du calage.

Les résultats de la validation exprimés par le coefficient de détermination obtenus (R? > 70
%) et la droite de la figure. 10, montrent que la modélisation pluie-débit au pas journalier
donne des résultats satisfai sants.
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Figure 9 - Calage du modele GR4J obtenu ala station de Ksar Chellala
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Figure 10 - Validation du modele GR4J sur les données journalieres.
IV. RESULTATS ET DISCUSSION
L’ évaluation des modéles GR1A, GR2M et GR4J porte sur la démonstration des valeurs de
performance traduit par le critere de Nash-Sutcliffe (Nash) et les coefficients de détermination

(R?) et par la configuration des tracés des hydrogrammes observés et simulés en phase de
calage et en validation.
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Le tableau 111 regroupe les valeurs moyennes du critere de Nash-Sutcliffe et du coefficient de
détermination obtenues lors des différentes procédures de calage et validation de notre zone
d étude ainsi que celles relatives aux trois bassins versants: deux bassins versant de la
Tafna: Oued Bou Messaoud, Oued Lakhdar et le bassin versant d’ Oued louza qui fait partie
du bassin versant d’ oued El-Hammam.

L’ application des modéles du Genie Rural aux données du bassin versant d’ Oued Touil donne
des résultats nettement satisfaisants et ceci pour les trois pas de temps utilisés (Annud,
Mensuel et Journalier).

e En comparant nos résultats avec ceux obtenus par [13], [14] et [15], |’ observation des
valeurs du critere de Nash-Sutcliffe, ainsi que les valeurs de coefficients de détermination
pour les différents pas de temps envisagés sont supérieures ou egales a 60% en calage comme
en validation pour les bassins versants : Oued Touil, Oued Bou Messaoud et Oued Louza;

e Les résultats issus du calage des modéles GR2M et GR4J dans le bassin versant d’ Oued
Lakhdar sont acceptables, néanmoins ce n’est pas le cas pour lavalidation. Ceci peut étre due
probablement a la sécheresse qui a frappé la région a partir de 1983 et qui a
considérablement affecté les écoulements de surface et I’ apport des sources[14].

Tableau |11 - Comparaison des résultats du calage et de validation des modeles (GR1A,

GR2M et GR4J)
Nash moy RZmoy RZmoy
Application OBS
Calage Validation
GR1A | 90.70 0.92 0.78 v
Bassin versant d Oued Touil
(Amont de Boughzoul- Cheliff-) | CReM | 7790 | 094 | 0.77 v
GR4J 77.80 0.86 0.73 v
. GR1A | 73.60 0.87 0.85 v
Bassin versant d Oued
Boumessaoud (Tafna) GR2M | 80.53 0.81 0.60 v
GR4J 86.50 0.87 0.74 v
GR1A 71.60 0.85 0.69 v
Bassin versant d Oued Lakhdar
(Tafna) GR2M 82.90 0.71 0.29 »
GR4J 79.10 0.75 0.48 *®
Bassin versant d Oued Louza GR2M 98,30 0.94 0.94 v
(Oued El-Hammam NW Algérie) GR4J 97.00 0.72 0.71 v
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V. CONCLUSION

Lamodélisation de la relation pluie-débit par I’ utilisation du modéle de GR, présente aux pas
de temps annuel, mensuel et journalier des résultats pleinement satisfaisants pour les données
pluviomeétriques de notre bassin.

L es performances obtenues en calage comme en validation sont en général supérieures a 70%.
Ces résultats témoignent de la performance et de la robustesse de modéeles (GR1A, GR2M et
GR4J) dansle bassin versant d Oued Touil.

Cette performance et cette robustesse ont été également démontrées par ces modéles dans les
bassins versants de la Tafna sur les Oueds Bou Messaoud, et Lakhdar, et Oued EI-Hammam
(NW de I’ Algérie) sur I'Oued Louza, ce qui indique |’ adaptation des modéles GR dans les
bassins méditerranéens a climat semi-aride.

En dépit des résultats satisfaisants obtenus, il reste difficile de les appliquer pour une longue
série chronologique. En effet I'insuffisance de stations pluviographiques bien réparties sur
I”ensemble du bassin influe sur la qualité des données d’ entrée au modéle, et par conséquent
sur laqualité du calage et de validation. Aussi, la modélisation des phénomeénes extréme reste
difficile sinon impossible.

Pour cela une meilleure maitrise du phénomene dans la région nécessite une mise en place
d un réseau hydrométrique ou les séries d’ observation disponibles seraient longues et bien

renseignées pour permettre une estimation aussi précise que possible des flux moyens entrants
et sortants du bassin versant.
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Résumé

La vulnérabilité d’une nappe a la pollution est une notion relative, non mesurable et sans
dimension. La précision de son évaluation dépend essentiellement de la nature, de la quantité
et de la fiabilité des données utilisées. Sa caractérisation est basée généralement sur
I’ estimation d'un certain nombre de parametres plus ou moins importants, relatifs notamment
a la couverture de la nappe (sol et zone non saturée) et a la zone saturée proprement dit. Les
données de la nappe de la région de Fés-Taza ont été acquises a partir de plusieurs sources et
converties par les SIG sous formes de cartes thématiques. Pour chague paramétre critique, un
coefficient et un poids ont été attribués d'apreés son importance dans les modéle DRASTIC et
GOD. L'indice de vulnérahilité est obtenu en additionnant les produits (coefficient et poids)
des sept parametres DRASTIC. On obtient alors la carte de vulnérabilité. Apres classification,
on obtient une carte des classes de vulnérabilité. Cette carte a permis de distinguer des classes
de degrés de vulnérahilité (Treés faible, faible, moyen, fort et tres fort). La zone de forte atres
forte vulnérabilité est caractérisé par: La profondeur de nappe est tres faible sauf dans
certains endroits ; une recharge est importante ; le sol est généralement limoneux ; la pente est
fable;

L'élaboration de la carte de vulnérabilité du couloir de Fes-Taza, constitue un outil trés
important pour le diagnostic de la qualité des eaux de la plaine a travers une cartographie des
zones touchées et/ou a risque et pour la bonne gestion des ressources en eau et sol de la
région.

Mots clés : Bassin Saiss, Vulnérabilité, pollution, nappes, DRASTIC, GOD, SIG,

Abstract

The vulnerability of a groundwater reservoir to pollution is arelative concept, not measurable
and dimensionless. The accuracy of the assessment depends essentially on the nature, the
amount and the reliability of the data used. Its Characterization is usually based on an
estimate of a number of more or less important parameters, particularly associated with the
coverage of the groundwater (soil and vadose zone) and saturated actual area. The data of
Fes-Taza groundwater, were acquired from multiple sources and converted by GIS in the
form of thematic maps. For each critical parameter, a coefficient and a weight were assigned
according to its importance in the DRASTIC and GOD model. The vulnerability index is
calculated by adding the products (coefficient and weight) of the seven DRASTIC parameters.
One then obtains the vulnerability map. After classification, amap of vulnerability classes, is
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obtained. This card has helped distinguish degrees of vulnerability classes (very low, low,
medium, high and very high). The zone of high to very high vulnerability is characterized by
the depth of water table is very low except in some places; a substantial recharge; the soil is
generally loam; the slope is wesak;

The development of the map of vulnerability of Fes-Taza region is a very important tool for
the diagnosis of water quality of the plain through a mapping of the affected areas and / or at
risk, and for the proper management of resources in water and soil in the area

Keywords: Morocco, Fes-Taza, Vulnerability, pollution, groundwater, DRASTIC, GOD,
GIS, management
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INTRODUCTION

Les activités humaines passées ou présentes, et en particulier les activités industrielles, mais
auss agricoles et domestiques, libérent dans I’ environnement des produits et des substances
potentiellement dangereux, appelés contaminants ou polluants. Ces derniers sont rejetés vers
les milieux naturels (eaux atmosphere, sols). Leur présence, notamment dans les eaux
souterraines qui constituent une ressource en eau Stratégique, pose un probléme
transdisciplinaire al’ interface des écosystémes et des ressources hydriques.

Au Maroc, les aquiferes ont I’avantage de posséder des capacités de stockage relativement
importantes, avec un écoulement tres faible. Elles offrent aussi des avantages importants au
regard de leur qualité et de leur facilité d’ exploitation en plus de leur régularité spatio-
temporelle (Essahlaoui, 2000). En raison de tous ces avantages et de la multiplication des
sources de pollution, la protection de la qualité des eaux souterraines, est devenue une des
priorités au Maroc et dans plusieurs pays du monde.

La prévention contre toutes pollutions des nappes souterraines constitue une étape importante
dans la gestion des aquiferes, alaquelle les scientifiques consentent de plus en plus d’ efforts,
notamment I’ é&ude de la vulnérabilité des nappes d eaux souterraines ala pollution (HAMZA
et a;, 2007, Sinan, 2007 et Aller, 2009).

La présente étude consiste, tout d’abord, & déterminer les différentes caractéristiques du
couloir Fés-Taza, ensuite a éudier quelques méthodes de détermination de la vulnérabilité a
la pollution et enfin I'application et la comparaison des résultats obtenus par les deux
méthodes (DRASTIC et GOD) sur lazone d’ étude.

PRESENTATION DE LA ZONE D’ETUDE

Le couloir de Fes-Taza constitue la partie la plus orientale du couloir sud-rifain. Ce sous
bassin hydrogéologique est limité au Nord par la limite d affleurement des formations
marneuses appartenant aux nappes prerifaines, al’ Ouest par e bassin lacustre de Meknés-Fes,
deI’'WSW al’ENE par lalimite des affleurements des calcaires liasiques du Moyen Atlas qui
rejoignent vers le NE celles des nappes prérifaines au niveau du massif primaire de Tazzeka a
I’Ouest de Taza. Ce couloir triangulaire passant par Fés-El Menzel et le col de Touahar,
couvre une superficie approximative de 1500 km2.

1. CADRE GEOLOGIQUE
Les formations géologiques de larégion d étude d’ échellonne du pal éozoique jusqu’ au
plio-quaternaire.

% Paléozoique : Il affleure au niveau du massif de Tazekka et au sein des boutonnieres
du causse moyen-atlasique. Il est congtitué de schistes parfois traversés par des bancs
guartzitiques et des filons siliceux.

« Permo-Trias : Il affleure au niveau des accidents et borde le socle Paléozoique. Il est
constitué par une intercalation doléritique au sein de deux séries argileuses. On peut y
distinguer deux formations: Le Lias inférieur qui affleure sur tout le pourtour atlasique Le
Lias moyen affleure au niveau du synclinal de I'Oued Zereg. Ces formations présentent une
porosité triple (porosité de fissures, karstique et/ou d'interstices).
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« Jurassique moyen et supérieur : Il sagit de facies a prédominance marneuse.
Malgré leur épaisseur importante, ils ne sont signaés que dans la zone synclinae
septentrionale qui limite le couloir Fes-Taza.

« Mioceéne : Le facies marneux est prédominant avec des niveaux sablo-argileux
présents surtout en bordure du bassin. Le miocéne S épaissit rapidement du Sud vers le Nord
et del’Est vers|’Ouest ;

% Plio-Quaternaire : Il se présente sous forme d'un conglomérat au pied des reliefs, de
dépdts de calcaires lacustres dans les dépressions résiduelles, de travertins aux débouchés des
lacs (cascades) et au niveau des sources, et de terrasses aluvionnaires le long des principaux
oueds.

2. CADRE HYDROGEOLOGIQUE
Le principal aquifére de la région est celui qui circule dans un ensemble épais de

dolomies et calcaires connu sous le nom d aquifere liasique. Le Lias inférieur affleure
largement dans tous les plateaux lapiazés qui forment |e causse moyen atlasique.
% L’aquiféere dolomitique du Lias
Cet aquifere est constitué par des formations de calcaires dolomitiques et des dolomies
épaisses du Lias inférieur et moyen. Les dolomies liasiques présentent le plus souvent, a
I’échelle régionale, un comportement d’ aquifére poreux, avec des débits assez fortement
régularisés. Latexture particuliere des dolomies, favorise ces régularisations de débit.
+» Les calcaires gréseux de la base du Miocene
Ce faciés calcaire du Miocéne (situé au-dessous des marnes gréseuses bleues a
caractére peu perméable) peut, sur quelques dizaines de metres d’' épaisseur sans doute, étre
localement rattaché a I’ aquiféere liasique. Le groupe des sources de I'aval de I’ Oued Y houdi
(ATnLekseb et Ain El Atrouss), la source d’ El Ouata (350 I/s) prés du barrage d’ Allal El Fassi,
sortent de fissures karstifiées dans les calcaires gréseux de la base du Miocéne.

MATERIEL ET METHODE

L’ étude de la vulnérabilité de la nappe a la pollution consiste a une compilation de données
relatives a plusieurs disciplines telles que la topographie du terrain, la géologie, I'hydrologie,
I'hydrogéologie, la climatologie. Ainsi plusieurs cartes ont éte utilisées a savoir :

» Cartedeslimites delazone d éude

= Cartestopographiques 1 /50000 : Fes Ouest ; Fes Est ; El Menzel, Sefrou,

Taza, Matmata ; Ribat Al Khayr, Tahla

= Données de forages sur la zone d’ étude

= Cartedessolsdu Maroc

= Etudes antérieures sur la zone d’ étude

= Données climatiques des stations Fés, Taza, Azzaba, Marzouka.

= Logiciel Arcgis9.3 et logiciel R
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La méthode d’ évaluation de la vulnérabilité d’ une nappe d eau souterraine consiste a évaluer
les différents paramétres qui interviennent dans le transfert vertical de la pollution a partir de
la surface du sol [3], notamment :

— Recharge de la nappe (a partir des précipitations, cours d eau, infiltration des eaux

d’irrigation, etc.) ;

— Nature et épaisseur du sol ;

— Caractéristiques de la zone non saturée (lithologie, perméabilité, etc.) ;

— Profondeur de |’ eau par rapport au sol ;
Les méthodes adoptées dans e cadre de notre étude sont |a méthode DRASTIC et |la méthode
GOD. Celles-ci constituent les modéles standards le plus utilisés (Gouaidia, 2008).
La méthode DRASTIC est une méthode générale utilisée en premiére analyse, parce qu’'elle
permet de cartographier de grands territoires. Les parameétres pris en considération par cette
méthode pour |'établissement d'une carte de vulnérabilité sont au nombre de sept :

— Laprofondeur de lanappe (D),

— Larecharge nette (R),

— Lesmatériaux constituant I'aquifere (A),

— Letypedesal (S),

— Latopographie (T),

— L'impact de lazone non saturée (1)

— Laconductivité hydraulique (C).
C'est une méthode qui consiste a attribuer des cotes variant de 1 410 et des poids alant de 1 a
5 pour chaque paramétre. L'indice de vulnérabilité final recherché (ID), sobtient en
additionnant les produits des cotes des sept parameétres par leurs poids respectifs:

IV=D,*D,+R,*R +A*A+S,*S, +T,*T, +1,*I_+C,*C,

(OGuD, R, A, S T,1, et Cles sept parametres de la méthode DRASTIC, p étant le poids du
parameétre et c, la cote associée).
Avec D : Profondeur de la nappe (Depth); R : Recharge de la nappe; A : Nature
lithologique de I’ Aquifére ; S : Nature du Sol ; T: Topographie; | : Impact de la zone

non saturée et C: Conductivité hydraulique.

La méthode GOD utilise aussi une approche empirique ou la vulnérabilité des aquiferes est
définie en fonction de I’inaccessibilité de la zone saturée, au sens de pénétration du polluant et
de la capacité d’ atténuation que présente-la couche sus-jacente a la zone saturé.

L es paramétres utilisés dans cette méthode sont ::

G: Groundwater occurrence (type d’ aquifére) ;

O: Overall aquifer class (caractéristiques de I’ aquifére en terme de lithologie et de porosité) ;
D: Depth of water table (profondeur ala nappe).

L’indice de vulnérabilité se calcule de la maniere suivante :

IV (GOD) = CA* CL* CD,

Avec: CA= note du type d' Aquifere; CL= note de laLithologie de laZNS de |’ aquifere; CD=
note de la Profondeur (Depth) ala surface de la nappe. Les notes utilisées pour chaque
parametre utilise, varient entre O et 1.
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RESULTATS ET DISCUSSION

Chague méthode prise & part, nécessite la détermination des plusieurs cartes thématiques.
Ainsi et aprés I’ établissement de ces différentes cartes, on a procédé I’ élaboration de la carte
de synthese qui est I'indice de vulnérabilité DRASTIC ou de GOD. Ces deux indices sont
obtenus I’ aide du module « raster calculator » de |’ extension « 3D Analyst ».
Nous présenterons dans ce travail que quelques cartes thématiques obtenues par 1a méthode
DRASTIC

v’ Carte thématique de larecherche « R »
La recharge constitue le véhicule principal pour le transport du contaminant vers la nappe.
Plus elle est grande, plus le risque de contamination est élevé. D’ ou la valeur de son poids qui
est égale a 4. La couche du paramétre recharge est obtenue en superposant la carte des zones
irriguées a celle de !’ infiltration qui est calculée dans le bilan hydrique.
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Figure 1 carte thématique de la recharge de la nappe superficielle
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Dans le couloir Fés-Taza, trois classes de recharge nette ont été défini selon la méthode
DRASTIC.

La zone la plus vulnérable du fait de la recharge correspond a celle qui a une recharge
comprise entre 100 et 175mm. Elle occupe 0.4% de la surface totale du couloir Fes-Taza. La
moins vulnérable (0-50mm) représente 91.1%. La carte suivante montre les différentes zones
occupées par cestrois classes.

v’ Carte thématique de la nature su Sol « S »

Les caractéristiques du sol guident le mouvement descendant des contaminants. La présence
de matériaux fins (argiles, silts et limons) et de la matiére organique dans le sol diminue la
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perméabilité intrinseque, et retarde la migration des contaminants, par les processus physi co-
chimiques (adsorption, échange ionique, oxydation, biodégradation). Plus le sol est riche en
argile, plus I'absorption des métaux lourds est importante, et plus la protection des eaux
souterraines est grande. Le poids qui lui est attribué est 2.
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Figure 2. Carte thématique de la nature du sol « S ».

Lafigure 2 montre que les formations argileuse dominent la surface de larégion d’ éude avec
61% de la surface totale.

v’ Carte thématique de la zone non saturée ou la zone vadose « |)

Son impact est déterminé a partir de la texture des terrains qui la constituent. La percolation
du polluant jusgu'a la surface piézométrique est d autant plus grande que cette texture est
favorable. Son poids dans |’ évaluation de la vulnérabilité correspond alavaleur 5.

Ce parametre est obtenu par interpolation et corrélation des données de forages et par
digitalisation des cartes géologiques. Les différentes classes obtenues sont pondéréesde 1 a9
selon le modele DRASTIC. Néanmoins, dans le cas du couloir Fes-Taza, il y'a seulement
trois type de lithologie de la zone non saturée : argile rouge avec une surface de 1%, marno-
calcaire avec une surface de 30%, sable et grés avec 69% de la surface totale.
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Figure 3. Carte thématique de la zone vadose « ).

u

v Cartedel’indice de vulnérabilité DRASTIC de la nappe du couloir Fés-Taza
Aprés superpositions des différentes cartes thématiques correspondants aux 7 parametres
DRASTIC, on obtient la carte DRASTIC, elle aussi transformée en indice DRASTIC
représenté par la figure 4. Selon cette derniére, 8% du couloir Fés-Taza est fortement
vulnérable et 33% moyennement vulnérable ala pollution.
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Figure 5. Carte de|’indice de vulnérabilité DRASTIC de la nappe du couloir Fes-Taza
v Cartedel’indice de vulnérabilité GOD de la nappe du couloir Fés-Taza
L’ application de la méthode GOD, a abouti a la carte matricielle de vulnérabilité suivante

(Figure 2). Le couloir Fés-Taza est modérément vulnérable a 37%, fortement vulnérable a
8,1%, et extrémement vulnérable a 8,3%.
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Figure 5. Carte deI'indice de vulnérabilité GOD de la nappe du couloir Fes-Taza
Validité des cartes de vulnérabilité :

La validation des cartes se fait par |a superposition des cartes de vulnérabilité selon GOD et
DRASTIC avec celle de la répartition spatiale des concentrations des nitrates obtenue par les
analyses faites pas |’ Agence du bassin hydraulique de Sebou. On remarque que les niveaux de
nitrates les plus élevés(54 a 104mg/l, 104 & 183mg /1) se situent pour la plupart dans les zones
moderement a fortement vulnérables selon la méthode DRASTIC et la méthode GOD. Les
cartes de vulnérabilité produites par les deux méthodes sont ainsi confirmees par la carte de
repartion des nitrates dans le coul oir Fes-Taza.

En plus une comparaison des degrés de vulnérabilité obtenus par les deux méthodes
DRASTIC et GOD a été effectué par le test de Kendall. Le coefficient de Kendall représente
I'indice statistique qui mesure le degré de concordance entre deux ou plusieurs évaluateurs
ayant ajuger un méme phénomene. Pour les méthodes DRASTIC et GOD, letest a été réaise
sur lelogiciel R de statistique. Il arévélé que ce dernier est fiable car la valeur du coefficient
de Kendall est positive donc interprétable (0.6). On peut dire de ce fait qu'il existe une
concordance entre ces deux méthodes.

CONCLUSION
Du fait de son importance dans la région, des études de vulnérabilité a la pollution ont été

faites sur le couloir Fes-Taza afin de mieux le protéger. On peut conclure que selon les deux
méthodes (DRASTIC et GOD), le couloir Fes-Taza est vulnérable dans sa partie Sud et Sud-
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Est. On retient, aussi que les deux méthodes malgré leurs différences au niveau de la nature et
du nombre de paramétres utilisés convergent dans leurs résultats.

Dans le but de compléter ce travail de recherche, il est nécessaire d’ effectuer une étude sur la
sensibilité de la nappe a la pollution qui est une notion non mesurable et qui dépende des
parameétres propres de la nappe.
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Using Geographically Weighted Regression for Explaining Local Changes of Land
Surface Temperature in Al-Jabal Al-Akhdar-Libya

Abstract

This study addressed the local spatial variation of Land Surface Temperature and their local
determinants including vegetation, elevation, and the distance from the sea in north shed of
Al-Jabal Al-Akhdar in north east Libya, using Geographic Information Systems (GIS) and
Remote Sensing (RS) techniques. Geographicaly Weighted Regression Model (GWR) was
utilized to examine the spatially varying relationships between land surface temperature and
explanatory variables comparing between two different years (1986-2014). The results of
GWR model indicate that the four variables collectively were explained about 53% of the
variance of land surface temperature in the coast section in 1986 and 64% in 2014, while the
explanations in the first terrace were 72% and 57% in 1986 and 2014 respectively. In
regarding of the second and third terrace the model explained about 21% and 10% in 1986
and 5% and 6% in 2014 respectively. The analyses showed that vegetation played a dynamic
part as a cooling factor in explaining the variation of land surface temperature in the four
sections in both 1986 and 2014, while the elevation was the second important variable
influencing the land surface temperature especially in the third terrace.

Key words: GWR, land surface temperature, vegetation, the distance from the sea, elevation.
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Abstract

Traditionaly, network discharge surface always extracted from topography maps, field
surveys or aeriad photos depending on the size of the area under study or objective of the
study itself, usually painted on topography maps blue lines intermittent or connected to
represent streams Watercourses and due to some defects inherent to the way of blue lines,
and in anticipation of a shortage of topographic maps with a scale appropriate to extract
drainage network, there have been serious attempts to extract drainage networks from aerial
photographs and satellite data to compensate for the shortfall or to support topographic maps
incomplete.

| have adopted in this study, the radar data STRM which is one of the most important surveys
of space to land carried out by of NASA, and the Agency NGA Agency ISA for the
production of radar data and the resulting data from this radar is of a data type DEM, which
are precisely 90 meters, and thus become of Digital Elevation Models a successful alternative
to the contour maps of 1:50000 scale, and therefore the Digital Elevation Modelsis one of the
basic components of geographic information systems and the base upon which to infer
properties of valleys topography and extrapolate information about the topography and
hydrological process simulation for storm water runoff.
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EFFECT OF BIO VACCINE AND ORGANIC FERTILIZER IN GROWTH OF
CARNATION CUT FLOWERS AND ITS VASE LIFE AFTER STORAGE

The research was implemented at lath houses during fall season of 2011 and
spring season of 2012 to examine the effect of bio vaccine and the organic fertilizer
and the interaction between them in carnation growth properties and its vase life.
adding vital fertilizer has influenced to increasing rates of plant growth, flowering
rate, and roots compared with the control treatment, so the mixture treatment
(Azosprillium brasilense bacteria and Mycorrhiza fungi) was significantly twice
surpassed by giving the highest values in the following properties: the flower stem
length, stalk diameter, leaves content of total sugars, leaves content of(nitrogen ,
phosphor, Potassium), flower diameter, flowers content of total sugars, vase life of
stored dried Carnation flowers, vase life of stored wet Carnation flowers, roots
content of ( nitrogen phosphor , Potassium) which are recorded as(68.17 and 58.83 )
cm, (8.34 and 7.49) mm , (10.36 and 9.10) mg.100g" fresh weight, (4.95 and 4.54) %
, (0.63 and 0.3) %, (5.61 and 5.37) % , (66.42 and 54.75) mm, (18.56 and 15.17)
mg.100g" fresh weight, (14.17 and 11.91) days, (13.25and 11 ) days, (4.82 and 4.49)
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% , (1.76 and 1.59)% , (5.57 and 4.96) % respectively and for both seasons. in
addition to, organic fertilizer was Influenced to increasing in 6% of soil weight and it
recorded the highest amount in green and flowering growth in al treatment above . As
well as, the interaction treatments (B302) has the best result of all treatments and
better than mixture treatment with organic fertilizer in 6% of soil weight which is the
highest amount in the planet green growth and flowering growth , the flower stem
length, stalk diameter, leaves content of total sugars,flower diameter, flowers content
of total sugars, vase life of stored dried Carnation flowers, vase life of stored wet
Carnation flowers, roots content of nitrogen, roots content of Potassium and the
micorisa effect in the roots and number of mycorrhiza fung spores which they
recorded as(75.33 and 61.00) cm, (9.5 and 8.83)mm, (11.90 and 9.85) mg.100g"
fresh weight,(70.33 and 56.68)mm (26.13 and 17.37) mg.100g" fresh weight, (17.67
and 14.67) days, (17.00 and 14.33) days, (5.23 and 5.19)% ,(1.94 and 1.55)%, (6.46
and 6.14)%,(66.67 and 50.68)% , (382.3 and 225.7) spore.10g'dry soil respectively .
- dadiall
< Wil saii Al Caryophylaceae 4l Ailall I Dianthus caryophyllus Ja gl i
ciall ()l (i 895 & 58 2100 Alilall oda auais | Apia V) 5 SH el Caaill Alxiadl) dalaidll
<l g5 (2002,AN0N) ALl Li 35 Ll s Lsosl 2 sl g 55 300 L s sise Dianthus
abdll a5 of 3 jcakd SIS gl ) aalasiid Y paalT 8 o) @ilaall g al T 8 i 3l
DY Gaill ZUEY (8 sl e el el ge dalladl 5 ladll (8 Ay jladll adl i) aal sl
Dl ZUY Al shld)l o b gidl sl Gaes Jsas S 5 sasidl GV ) aai g ccakadl)
oy ZY) (8 gaslally sl aey AN 45 el Jaia) Sl (2002050505 Zuker) allad) 8 Jas al)
i gy Jai el ey (2011, Kaplans Sonmez) JkiSs 816 LS 5 A Jaijall iy de ) jall cilalisall
e il Al Ja 8l s a5 31 4 sl Balall (e L) sy Ay (o peall Bam 5 B g 0k 1)
Alasind I dalall o0 b ey SN aalily clall sa A i e ddall Gl Cageall B2
Jpeand) Guny aidall paliall Jas 8l el dala 86 o S ) Ay saall Claadall § 4y gaanll 320uY)
alall il jall s (2003, Jawaharal ) <ibd e IS mlosi 52 gad e a3y 2 Juals e
Aiale B OO e il sl Cppend s ) U A kil s A0 Ll Claadd) Ll
Gk o jead (oA )shudlly LSl 43l (Al Cpa g IS il gell Aa BN Ay ) 5 puall jealial)
Ll Lealing ) (s raal) pealiall Z35ala e 3 ikes (pH) o) Jolis o) Lemid s 1341 sSl
Ll Gailiadd Lgipas ) ALl @l jaadl s GllS gl s S IS gaill ciladaie z U1 e Db
A AL G x5y Rl B dlae e Jest 5 S0 53l e 1S dess )
Vessey ) dysall s 5 4 gall Claleal) daglie o clall 3508 e 23 Ll LS| el Llaad
LS5 )5Sl G Al JRI Al 2 5a 5 ) il jal) 35, (2010, Adelekes 2003,
4 gmall 320uY) (2000, Ishac ) <l elal e cpumy Jalaill 138 o) 3 o g il 45501} Adiaal) 3 )al)
Al 5l e Bailat 3 el il Ao g et e (uSaly Las B il pailiad (e b aals
L9 jealiall jaae 4y pmall salad) st (e gl Juall any LS oladly Laliia) e Wil (e 3 555
e Ayl salall Jasis | dae ) )3l Jualaall | jaiie Lilae | jaiaa )5Sl eday die ) jai ) ddliadl)
ol (1993) 0sATs Goyal LaYs. . (2007 4k Jiadlil 4 sl 4 5500 4 jeaall sl ) Bl 330y )
Lellasl 4 jeaall cla¥l cilay 3 Leale Jant 3) 50 8Ll Lol Cpualatly Jaad 4 ) 8 44 guzaal) 3aLal) 48l
Ll 3103 &3 (yay ey V) ieai) AgLaSl Cle i) L3 Ja (Precursor) sl 3 se s
ST et Jlaial e 3 oA G LS a3V (e Lgtialag 1) alaal adaiisa Caladl jla 5 54
Sl 8 el (e QI 5 A8 guatll Alenll 5ol Jeusy 41 13 5 | 32a) 5 Aaby il Al sald) (he 4eS
Omali () Cangy LS| i 3l 8 LS Caladl) jla 5 (and (Ll Basd) Jyshall o 5ail) e acliy s J sl
Moghadam 25 (2012, Kumar) sl 52 sall (3 258 53 e Al a5V (e 8 3lee dpe i
plaiul vie Gl JS e ¥ duals il JSI g 41 aae y il g8 ) d 3ab ) (2013) Shoor s

101



ald JM\ e o) A ) e _el*

L e g (S I el i) a5 ga B 5 guanll Lol g 5 guad) A il [RERAUNIRPSEPI
OO a5 8 5al)

Phosphate Solubilizing _ sl 4ndall L 5S4l 5 ol s 5 531 1 530 Laa 5 4 all Cluaddll e gle 58
A8 | Petunia <l sl s Vermicomposts N-P-K 4slandl 4a sl ae bacterium
Glomus e s2iul Trifolium pretensesta iy sei 8 1Sl il 4ul,a (2013)Vahedi
A gall A (a2) 3100 Ay saald) ALK 8 300 ) Jpan ) Jea g8 Sl JS) 2250 4 mossea
OsATs Karishma ass (7S axle) K (%) N (S axle) P e il (s gina (a2) g 800
Acaulospora leavis, Glomus mosseae Jie <hihill e glsl 330 Hladiul xe (2011)
Lol goadall el Alsjals s 8 Wil Pseudomonas  fluorescens,
slal aang | goasall paall |38 5 ok 3l ) Al e el Chrysanthemum indicum
Dianthus caryophyllus <l gai &l jlige s A 8305 (2007) 05035 Ragjesh daw  paiedll
4 giae 33 1 il y il IS e 2 A0Sy AZOspirillium LS aladiul xie Raggio-de- Sole —iia
) Beavlahy Rajdurai o WS s n all enll | s 3¥) & Sl 3 oa 0 k| ol gl )l dda 8
o 1Sl sk 5 Azospirillium spp LSe  Tagetes erecta L. <ils zali ¢ (2000
il i )) ald gail) il pise 8 Ay sine 53l o 23S S cale 45; 45; 37.5 43S NPK Jlextias
OsAls Eid 25 g % 28,30 <l JS Al g5 8l 5 48,5 156.20 GLsY) e au144.50
iy e 5 Gl (w38 7) Led s U panall 458 () (g smandl dland) (10 42500 Ailual e (2006)
Oosls (am) 30800 Jsh 5, (3080) <l ISl Y Jaa A 45 3205 Celosia argentea
OO e ale) Jdsosll e BLY) i (a2) DO Glall ol (s2) SO il
il Y Bana e a3V sinas, (b 0o pe pale) s S el Y1 (s sinas (b
SSUs , (%6) ke 5O AN il Sl das (%) s A il Sl Ay (Gla o) e, sl
%o, 23S 4 1Sy (g sumall sbandl Ceal LS (Gila (055 e pile ) P-K-NGIL Y (b Sl sl
gAY 2o, (e) i) plii )l b 535 (2004) 0ss3 s Ahmed 2s 4 Dahlia variabilis <l
% (2002, 05315 Singhl) sl JaaY ((aw) jla 5¥) ki, (s e 3) JlaW) ae, (ol g 3)
e ka5 e LA @iy (st 3L3 8™ Alaje (b Cincan il JaA sl g8 die 4l e
LAY 22 o Les (3,6,9,12,15,18) 3l %685-80 dusmsi A5k 55 a (0.524) 5 s a0
e ool il A O ALY dae (il et Gl AN & la V) el 5ol ) ae 2ol asl ) il
OS5 il oAl Bl aae saly aie J8 5l 5O (58 Sall seadl o LS a0 3all bl W) ey
gl peall Laiy Mgl e (18,15 ,12, 9,6,3) L3 ( 5.89 ,6.45,7.78 ,8.11 ,9.78,10)
al, (18 ,15 ,12) AL Al elld day (il o anldl) agll "Ml IS Gl o 3A0 & ey
Glle OIS elall paliaial G Galill a5 LS el 5 311 ans 8 Cada Il ¢ 3al o Gilall g 53l i
oA i A G smll Gl sl G s (B daull oAl 4l Gils 003 cuida e Y1 G 5w
Ll LA i Al (9 gl &5 lae Liaddie IS

D daad) 3l g 3 gall

Laal e )/ i Raals — Ael 3 A G Sl sl Laglil) LAl ALY 8 Al al) oda cudas
Dianthus caryophyllus Jiiall cily sei <liia 8 lagin Jalaill 5 g sandl sladl 5 g ol # Ll 3l
pusall Ll 2011-10-15 &bt Gaoal ausall & cBidll e )y el Gl 53 Master waia
Ga (e sl day Gpengal) SIS LAl b 8 dulee Cy jal s 2012-3-15 Gl del )l il e
aall) il Sy g Al LT 8 laany | g dl) e clilal) masds a al Legle ) )
Lsla | A 24 gl i s am 26 shis 1S 5:500 e ASudl Ganal & O 22 e ,5,(1978,
Lolend) dpa il oy a5 (30 5 andiad (o Aaddl) cillee DSy jal 101 Ay e salsy ey Slo
Laa Gilale Gyl (aiii (2010, Jladll) G s¥) e Loy il JS1 e | /2 4aSs 5 56 JS K 50 dland
LS alaiuly (S A BO 4l Dasns , s & 050 (0 Clsiue Ayl 585 sl ALl
Laa 5 30 sSilall iy yhad (g e 5 alasinly (g kil 3 B Wl e 5, Azospirillium brasil ense
L) et 4y Jaildll Adae B2 W 3« s, Glomus mosseas Glomus inraradices
LS L) gda 3 ) gaka ALLE JSI L U (40 e 20 pons s . B3 Led D, Wil 35Sl 1)) sl
kil ZEll (e w220 gnss L (2005, 0sATs Kathryn) caw¥) b clis & 4,00 de ) al
Al A oS Al 6 ol o5 B, (G, mosseae) s (Glomus inrardices) c» ¢Sl

(2007, eall 5 Ji53) a2 M smy ul€U (e D 4 cxd )i A1 e yall Al pe o g 1o shall BLE 8 %

102



s JM\ R thj e _(\1*

W a5 (i A1) bl CakRY a5 gal b (g guand) daall g 5 sl ALY iy SRR
OO a5 8 5al)

Gyaadl dledl S Jaladl WI(2010 Falkowskis Matysiak) daisill <l Hes ae oulad
slass) 3% 4ilal 00 4 e s, (6 seae o Alizal ()53 (o 1 il siane da )l 98 5 (Alaie plie | CiMiad)
s 0oy e (geme law) 6% Adlal, OL A s ,uana¥l (A L )y (e ((gpae
Ci3a .03 4 e, para¥) GG ()5 Oe (e Slaw) 9% Alal, 024 e s, para)
Edrisi) (cshll 8L da y) wifie Caial ae ol Ala oy ciadad 3l 5 COLelaall gaen (o Zailil) la 53
8-5 963558l (e 5S¢V s Pulsing Solution Jslas (3 5l Y1 sues Cina s (2012,05551 5
Ahmadnia) clels 45sd cmcas Citric acid oo 3l ale2005 7 . 23L2005S 54 HQS
(2013, g5 Al
oA dady
skl oAl

Jshar Am 1 lall alana adad s (a0 Alebaall ) e IS (e a5l 4) 4dshiall la 3¥1 cdal
IB s o 8 pie) el latll ) shandl 355 Ledl i Lo Slid) S 5 By 5Y) 315 a0
B, DY) i & e Alada ) o8 A8 5 ol iy g )l i ) A 658 Balia (8 Gy Lany (&
, 0s0als Farooq) . % 85-80 duwsi dusha )5, O (6£2) 51 a A o Al 8 Caaa g lld aay
. (2006, bl ae 52004

skl Al 2

Leie (Al GBI (e (315531 AN 31 ot ) dma g w40 sty Lgabima cdal Al Sl 3V liss Canaa g
Hydroxy —(8-HQS) (x hada 4dll Blias jhais ¢l Jo 250 1e ssla ala) 550 & Gy

o Gy Gl amy o3 4y jeaall ela¥l sai e aall T3 a2l 2005 54 8- quinoline sulphate
. (2006, <ashlll s 5 2012 Edlisi) . % 85-80 s a5k 5, % (622) 51 a An 3 e A0l
e sall 8 chilal )l V)l Ly (b )3, s 033) sl 3ad A V) mes Cuidag
CalS 8 s sall a1 Ll 0 404 5 A Ausha s % 2542 el a da 2 dde I Al
50a Aaod oS Gk e % 2542 o 5l all da o Jas 25 385 Split Slen Adad 5 3 s 44l
Ja 250 (e (ssiad daala) Ao sl 8 Gy o) 2 Vase life a el seall Gl 3 a5 Jleal
AL 23200 555 8-HQS s ks sl

, ol ) L cpldle (e A5 Se Alde 4 2l (RCBD) 4Ll 400 siall cileUndll apanal o
) Lanal b il IS il Ry Se IS Craalyy <y Se A3 dlalas JS Gaualip (5 ganall slandl
Sl ¢ aY (Windows 2007) Sl allai cisi SAS geali g aladind 288 4N (ana¥) 2e aly
(S e Gt J8 HLEa) Cues A Hal) u\ﬂy@aﬂu\.&»}l«l\ 40 H)lae i g Greraatl) ST Ailast)
(1990, 55 S saludl) 965 Jlaial (5 sl 2ic

: MUASU le:\m

g il galll Clia
D () g R Gladd) Jsha
lelra e Lsine (g 05l Gasd) Jsha A (8 (5l ) CDUles qpen G355 (1) Usi> @l a5t
Cans sall ST g il Ao (Al an s 3V L iS5 ) ) sSikall iy shad) By daglad) dlales calac 3 45 jlall
S S A Adaa o oy g B site, il e 5 J5Y) amisall av (58,835 68.17) il
40.83) &3,adl dldae cialy (s A o (56,255 61.8)By s kil Zll5 an (55.17 5 64.33)B;
Leillac s Op Alalaa Ly sine 58 388 (g gumal) Sband) Sy ginsa 5 Ll M) e Gpansall s (35.04 5
ilae (& il pa (B, Ml e S5 J9¥) ansall s (54,755 65.83 ) o 3 il e
AU o S Jalal Wl gl e o (48,545 55.88) A 5 U5V Gaans sall ST 45 el
Jalail) i llee s 3 A el Alalray Luld ddiall 038 5345 (8 L sine (S8 (5 sazandl Slaudl 5 (5 sl
A3 Aldae (& cuminil cpa (A, M) Gle an (61,005 75.33) kel s e sall 38 (B30,)
L s e an (25835 35.00) Y (A8 Js¥) Al amsals

(p) s A S (Bl Jsb Jara g.é Laginy Jalaill g g guand) dlanad) g (5 gaad) Z AL oals (1) Jsx>
12012 52011 Crams gall
| 20122 i) | 2011 (b put34) |

103



s JM\ R thj e _(\1*

W a5 (i A1) bl CakRY a5 gal b (g guand) daall g 5 sl ALY iy SRR

GIA 2 (5 R Jall
(s> T (s> )
4 Py Bo
Afl W ¥

2 B3 |B2| BL | 5O 2 B3 | B2 | BL| o |
bl | g kb c;J:ﬁSeum Dot byl | g kbl g 08 g2 s
48.54/59.00/53.33| 56.00 | 25.83 00/000 5%8 65.0061.33|62.1735.00 30%
52.92/60.33|55.33| 57.00|39.00 % 5%'4 68.0062.67|64.67|42.33 %
54.75/61.00|57.33| 59.00 | 41.66 (2)26 6‘2'8 75.33 |71.33/72.33/44.33 (5/3026
03 [53.9 03
49.08[55.00(54.67|53.00 33.67| 0% |°37| 64.33|51.83 58.16|41.67| o
(Tl (Tl
58.83|56.25| 55.17 | 35.04 g‘ 68.17 |61.80/ 64.33(40.83 g‘
2.37 B | «p 1.99 B | <p
2.37 o |55 1.99 o |5t

4.74 o | 3.98 o

- (ale) gAY bl kb

8 55 38 M) (Fadl Sl Hhaa B (g gl ) COlalee (o ina B35 8 5m 5 (2) I il
e ole (7.495 8.34) il dad ol el s cOlalad) 4y o 4y il oo se IS5 B3 Aldlas
U8 o5 Lad ) sy Al 5 Laginlad'ly gine LaliaS o) Ul s B2 5 B Ciilalrall o i o W ) 5oy Al 5 ) 53l
Al Joaal) @l o WS, sl e ale (5,135 5.68) (nens sall DS s ) &5 e dldlase e
3 S5 V) A el s s STy i laall e e Uysine O2 5 suandl slanal) Alelas (5 55 o 53
ele (6.025 6.99) L el Alelaa (8 ilS cpn (B, N5 e ole (7.835 8.5) il Aad e o
Walae 8 55 28 (5 guanl) Sland) 5 (g sl AU S JAlal Ll (SEN 5 O oY) A el e 50 DS
Okd mias] e (B S JY) Al ewse DS Gk (8,835 9.5) wlil Lisine B302 Jalail)
o Slsil Sle ale (4.3354.37) S5 V) ans sall g & jlaall dAlalaal (5 0 31 Gl

AR il (g 58 31 laad) Hh Jana b Lagu (RIS g (g gaanl) dlanadly (5 sl B L (2) Jaa

12012 92011 (e gall (ala)
2012( 2 prusa) 2011 (A puisa)
(o) (o)
et Je.t
3 BO o BO
O | B3| B2| Bl || ™| O |B3| B2 | BL | o [
Lld | kb | oG | g | $32° hald | kb | oG | Qg | 6
- g\l
6.02]7.33]6.33] 6.03 [433] 00 |699|7.83[817] 7.62 | 437 | 00
%0 %0
700850750 7.00 [5.00| O1 |7.32|753| 7.7 [ 7.83 | 6.2 | O1
%3 %3
7.83[883|750] 833 [666| O2 | 85|95 (917|883 | 65 | 02
%6 %06

104



s JM\ R ﬁbhj e ,(\1*

W a5 (i A1) bl CakRY a5 gal b (g guand) daall g 5 sl ALY iy SRR
OO a5 8 5al)

521533483 617 | 45| O3 |691] 85 |7.00] 65 | 567 O3
%9 %9
749 654 | 7.08 | 5.13 | 3 s 8.34 | 8.00 | 7.69 | 5.68 | 3 G
B B

0.79 B 0.62 B
0.79 O |L.SD 0.62 O |LS.D

*

1.58 BO 0.05 1.24 g0 | OO

(6B 038" a2 100. pide) L) iy Sedd) (e BV 5 i
TSI iy Sl 3 5 b Fysina a3 Gl Ay gaall cllsadal) Bial o U (3) Usas il us
3y Blalaall Bl e Ly sine (550 Cpams gal) ST 58 55 el Liae by B3 dlalaall & jaai 3, G152
Slelisins ciisiiy | sl e gk )5 a2 100, axke (9,105 10.36) S5 U5V ans sall Calass
6.53) Cizans sall S5 SN il Sl (g (3159 (5 sima gt il Al & jaall Aldlaa e 5 B25 B
02 Alelaall i 585 288 4, gumall 520uY) dilal il Wl sl o sk 0557 o2 100. pxle (4.855
22 100. pake (8.055 9.86) A aill som sa JST5 L iy Sl 5855 4l 3) il e Leitlaely Lsine
2= 100. o2l (6.635 8.41) S4ll s Jsy) s sall 45 jlaal) Alalae o a3, sl e 55k 050
g 8 (g gamel) dland) iy sie s g sad) ZU G LD Jalal) il Wl il e gk 05"
SISy GlosY) b SN il Sl g gine el Lplhels cBllad) B e (B302) Jalall dldlas
ildae el cpn G ok 035" & 100, pale (9.855 11.90) & 3 S5 ¥ Zoail o se
sl e b s A 100. axke (2,395 3.58) (Ul 5 sV Ay el s e ST 5 45 laal)

by Sl Ga JED (31590 5 53 (B Lagrn JAII 5 (5 gudanl) Sanadl g (5 guad) U L35 (3) g
12012 52011 cpamsall (k135" a8 100, pide) 1<)

2012 (2 pru54) 2011 (A A pui 94)
(s> W) (s> )
¥ Law ¥
A B2 | B1 | 20 A B2 | B1 | 20| L
B3| G| o] 0|2 B3 S e |
O | &dd " les| s | O |k Tl s |
¢ | ¢ | cw| s ¢ | 0| J | =
z - T,
00
66 | 9.2 (81|67 |23| 4 |84|10. |92 10. |35 00
33 |8| 2|9, |1]61]2]23] 8 |%0
Y%
73192 |80 80|41 031 90|10 | 93|92 66|01
6 | 3| 7| 0|6, |5]|9]|4]|3]| 2|3
Y%
80| 98|85/ 76|61 %2 98| 11. 199 | 96| 79 | 02
5 59|50y |6[9%]| 1|29 %
0
7118074/ 61|67 093 80|80|88|88/|79]|03
19|18 |7 | 1]1]5]7]4]|%
Y
&u .'nu
o |80| 71|48 _'*;J 10. | 93| 9.4 | 65 ’j
6| 4|5 |7 3% | 3| 9 3
0.38 B | L. 0.65 B |LS
0.38 O | s 0.65 Ol D

105



s JM\ R thj e ,el*

W a5 (i A1) bl CakRY a5 gal b (g guand) daall g 5 sl ALY iy SRR

GIA 2 (5 R Jall
D 0.0
* *
0.76 0% | 0.0 13 0% 1 5
B | % B

% @Y B (N-P-K) sualinll 4, gial) dpudil)
S8l sm s (4dsan) Jii il il 3150 o (N-P-K) sealial) ci¥and las¥) Qi il < jqlil
sl et illaely B3 dldlas cisin 3 455l dldlas e A5l Iy jeaall clal) ALY (s gine
% (5.3755.61 )K% (0.35 0.63)P % (4.545 4.95)N ihael 3 (Gl 5 J9¥) & paill cans sal g
350.18)P , % (1.655 2.93)N (spams sall DSy 4 jliall dllrs ic pualiall Cuzaddsl s 4 ) il
pasalls il ol Lol 02 5 suaad) dpanl) Alelae i LS, M5 1=06(2.552.38),% (0.12
& sl (Ae96(4.8555.23)K ,% (0.265 0.49)P, % (4.125 5.00)N s 5 SE 5 J5Y)
%(o 250.37)P, % (3.095 3.92)N hel il s &,liall dlelas die paliall (5 sine (idsl o
@mﬂ\ el 5 5 sl Ay AN Jalaill W, gl e S O 5Y) e sall (434)399)K
Cpams gall il 5 40,84l dldlae (e 5 O laall AL e L sine 585 B302 Jalaill Alalaa 8 685 228
oaial s 8 sl e (6.4756.94)K |, %(0.365 0.85)P, % (5.025 6.15)N Ll 5 J5Y)
(2.005 2.05)K , %(0.07 0.11)P 5 % (1.125 2.13)N I L aal ialas  die paliall (5 ginea
sl e Sy Y e 5all0f
% (N-P-K) saabisll 4 gial) dpnil) A Lagins JANAI) g 5 panl) Slanadl g (g guad) g Bl 50 (4) J g2
120125 2011 Crrama sall) cilal) ¢35l Gabeal Lo

2012 (20 pusa) 2011 (oA amiga) W
(. Y (. Y s>
B BO | | Las BO
4| B3| B2 | Bl | oo | |Gy| B3| B2 | BL | ca
O | bad | gohd| o8| 090 bd | kb | o G | Ol
g W
3.09[430[333] 361 [112] [302[449(435]473 [213] N [
02 [0.20]028[0.17 [0.07| [0.37[0.66] 04 [ 0.20 [0.11] P | -~
4.34|5.63 | 4.22 | 553 [2.00| [3.99]5.17 433 | 443 [205] K
397494428 ] 478 [1.88] [475]555[5.10] 514 [319] N
0.25]0.35/0.34 | 019 [0.14| [0.44[0.66] 053 0.33 [0.23] P 300}0
4.73|6.16 | 455 | 554 | 2.68 | |4.86(5.90|5.39 | 579 | 238 K
4.12|502[ 432 | 476 [2.36| |5.00[615]519| 529 [336] N | .,
0.26]036]034| 02 [013] [049[085[048] 035 [0.25] P | "o
485647498 | 482 [3.14| [523]6.94 543|582 [276] K
328]391|341| 457 |125] |332|361|329| 334 |302] N | .,
02 [021]0.19] 02 [017] [025[034][033] 023 [011] P | g,
296322341 303 [219] [3.60|4.41[359 | 407 [235] K
454|383 | 4.18 | 1.65 495|448 | 463 [293] N "
0.3 | 0.29 | 019 | 0.12 063] 044 | 029 [0.18] P | gy
537]429 | 473 | 25 5.61] 469 | 502 [238] K
0.16 0.23 N
0.02 0.03 P| B
0.24 0.27 K Lo'Sd?
0.16 0.23 N o |~
0.02 0.03 P

106



s JM\ R thj e ,(\1*

W a5 (i A1) bl CakRY a5 gal b (g guand) daall g 5 sl ALY iy SRR

QAN 2y g R )
0.24 0.27 K
0.32 0.46 N
0.04 0.06 P | O*B
0.48 0.54 K
:‘éﬁjﬂ sail) Clda
:(ple) 5250 Lkt

(5) Usan geilis < yelal 285 Legd 2003 2 gall oS) 55 (520 uSai ) Fagall Cliaall (pa 58 3l Ll 2y
S5 J5Y) s gall ) e Leithae by B3 dlabas < 5 31 (5 ol Ll Alabaall vie 4y gine 338 353 9
A G gina WaliAS W) (Ul g B2 5 B1 bilalaall Leli) JIll Je ola (54.755 66.42) <law Al
44.5) SV Jeail L 5 oa 3l lad (miadl s L lad) Aleae o U8 g Las g0 Gl 5 (pens sall
sl e ale (40.085

o ake (51.335 63.75) Sl JsY) ansall cilais 02 Alabae < oii 28 (5 guinall slandl il Ll
Jaladll Ll sl e S5 J5Y) s sall ke (46,925 54.67) A jlaal) Alebas cibae (a3 ) )
e sall il 3) i) o) Lgillaely B302 dlalae i 5 i (5 guand) slandl 5 g sl Zll oy LS
) s JsY) anasally 3 laall Aldlae ibae (a8, sl e ole (56,685 70.33) Sl JsY!
L sl e ol (31.33533.33

Copams 3all (L) S 5 50 5 b Jina (B Lagiy JAIEI 5 (g gudanl) el 5 sl UG 05 (5) Jgan

:2012 52011
2012 (o) pos 34) 2011 (A A pruga)
X ) (¢ e
Pk el g
0 ;:: 04 )
Bl | BO B1 | BO
B3 | B2 > s B3 | B2 | —
BPES i PPIES .
| gl ¢ | W s | g ¢ | W
46.9 | 546 | 54.3 | 47.3 [ 31.3 | O0 [54.6 | 650 | 60.6 | 596 | 55 55| OO
2 7 2 3 3 | %0 | 7 0 7 6 : %0
546 | 54.0 | 520 | 41.3 | O1 | 61.6 | 68.0 | 65.0 | 66.3 o1
051 "6l 0l o | 1 | %3] 6 | 0| 0| 3 |4738 o3
51.3 [ 56.6 | 513 | 523 [ 450 | 02 [63.7 703 70.0 [ 643 | 5| O2
3 8 3 3 0 | %6 | 5 3 0 3 : %6
484 | 530 | 473 | 506 | 426 | O3 | 56.7 | 62.3 | 56.0 03
1 0 3 6 6 | %9 | 1 3 o |015]47.00) o9
547 | 51.7 | 50.5 | 40.0 | U 66.4 | 62.9 | 62.9 445 B
5 5 8 8 | B 2 2 6 2B
2.13 B | LS. 1.52 B | LS.
2.13 0 D 1.52 0 D
4.26 O*B | 0.05 3.04 O*B | 0.05

‘ (sob 059 TaS100 . aade) LS iy Saadl (oo Y1 (s gina
Gialydad el b s s 3) (5 sal) AGl el (b e B3 dlalas (3585 ) (6) s il
G sina il a8 Nl e 55k 0557 a2100. arke (15.17 5 18.56) (S5 J Y ans sall 5
2£100. axke (5.025 6.07) S5 J5¥) an sall (8 ol 45 )18l dldlaa & IS b HSull e la 3Y)

107




s JM\ R thj e _(\1*

W a5 (i A1) bl CakRY a5 gal b (g guand) daall g 5 sl ALY iy SRR
OO a5 8 5al)

L“;)JA:J\ALA,..J\agww@w@}}&\hig\gw\a\.«d\&éuigﬂ_&\)ﬂ\uh‘_ﬁ)kojjl'
05" a2100. pile (13.065 17.49) <l L yaill aws ge DSy dad lef Lgilacly 02 dlelae < sii
#£100. pxle (11.145 12.98) AUl s JsY) H},‘u}m,@\a\u\um\&@uﬂﬂ\‘;‘;dﬁ
dAL&Auﬁ)SJ.\SSLs}azJ‘JM\}&}J&“CM‘UJJGJM\J;‘M‘}J\JUQLA‘ é‘)—‘nuj‘d)lﬂujj
b 03" 22100, pile (17.375 26.13) S5 V1 ane sall g o 3 CBelaall JiL oe B302
Y s sall (& Alase &5l dlalre die jla 3Y1 8 4K iy Sull caiil s 8 sl e

sl e sk 035" a2100. axle (2,915 3.29) AU

il Saal) G SRR JA ) 5 gina (b Lagrls A1 5 (5 guanl) sbanall g 5 spad) ALY LS (6) s
2012 52011 Cpamigall (s b 09a2100. arla) 44

2012( 2 pou 34) 2011 (A praga)
K|V
&l &l
(s TR (o ) 5
(g BO Maw |0 BO
O | B3| B2 | BL | ¢» | s | O | B3 | B2 | BL | ¢n
Lii | kb | o85G | g9 ¢ bils | gkd | o85G [ G2
g« gl
156 00 00
1104 | o7 | 1101 | 1456 | 291 | o, | 1298|1757 | 1585|1523 | 329 | o
16.1 01 01
1232 | “g7 | 1481 | 1481 | 387 | oo | 1430|1872 | 1641 | 17.06 | 502 | o
173 02 02
1306 | 57 | 1284 | 12.84 | 564 | oo | 1749|2613 | 1432 | 2158 | 792 | o %
11.4 03 03
1071 | 57 [ 1170 | 1170 | 728 | o0 | 1302 | 11.80 | 13.29 | 1857 | 843 | ¢
Vi Vit
157'1 12,59 | 12.59 | 5.02 E;H:“ 18.56 | 14.96 | 18.11 | 6.07 ‘g‘
0.23 B | LS. 0.59 B
0.23 O | D 0.59 0 Lo'%&sD
0.46 O*B | 0.05 1.19 OB |

Dby 38 il 38 g Al JEAN S JY (g el el

Jalaall U b 5la 3V L chalad 3l) colilall 4 hal) Alall Sy 46 glaall 5la 30 (558 3all yaall ¢
Vs AN awsally s 3 (o all eall Jsday B3 Aleladll (385 (7) Jsaall 4 Slas)
s 45l dalee Wl | il e Tasy (115 13.25), Lo (11915 14.17) bl calall o33l
OO o (7.15 9.42) S5 J5¥) (pans sall SIST 5 cilaan s aa g Gilall ¢ 330 (5 a el asll (il
38 (5 gamall sland) s Al 4t Jpaall G WS, il e by (3 a5 (6,425 8.67),<
, Gla (53 lks (12,55 15.5) (e sall ASTg b 3 cidlaleal) 3L e (6%) 02 dlelae i i
Sy IV pmpall & lad) Adlae cilas on B, il e Gy o8 L (115 14.67)
C sl e by 033 a5 (855 11.08), <l 035 a5 (9.58511.58)

Ul G AL JA 0l Alelae 65 388 5 58 Sall yeal) daia & Gl o i Jalall oIS

Sy sV ansally aill ef Lgidael, B302 Jaluill dlalee i 288 (5 guandl lawdl g (5 sall
el il cps A, Al e b 5 ks (14.335 17.00), Sls (03 s (14.675 17.67)
7.33) , <la 00a as (5.67)5 (8) LUl Js¥) (pemssally a5 4 )ladl) Alalaal (5 5 3l
sl Gle by oA Les (5.335

108




ald JM\ e o) A ) e ,el*

W a5 (i A1) bl CakRY a5 gal b (g guand) daall g 5 sl ALY iy SRR
OO a5 8 5al)

455 Al Ja5 AN Y S AN pandl g.é Laginy Jalaill g g guand) dlanad) g (5 gaad) Z A1) oals (7) s>
£ 2012 52011 Cpamisall (pga)hyg il 035

2012( 2 puis4) 2011 (i puise)
(s T B(gss ) e
JrE Jre ~
Sa | B3 | B2 | BL oiom 64 | B3 | B2 | BL oioc» e
Lid | gkl | S cl TEN s | 58S cul
9.58 | 11.33 | 10.33 | 11.00 | 5.67 1158 | 13.67 | 1267 | 1200 | 8.00 QA
ala o0
—_—
850 | 1033 | 867 | 9.67 | 5.33 11.08 | 13.00 | 1233 | 1167 | 7.33 :j; 0%
OA
11.00 | 13.67 | 11.00 | 11.66 | 7.67 1383 | 1600 | 1467 | 1433 | 1033 | 3. | o
e
9.83 | 12.67 | 10.33 | 9.33 | 7.00 12.92 | 16.00 | 13.00 | 13.67 | 9.00 :j; /3
OA
1250 | 14.67 | 13.33 | 1367 | 8.33 1550 | 17.67 | 1667 | 1667 | 1100 | 5 | o,
e
11.00 | 1433 | 11.00 | 11.00 | 7.67 14.67 | 17.00 | 16.00 | 1500 | 10.67 :;: /06
75 | 800 | 800 | 833 | 667 883 | 933 | 867 | 900 | 833 oA
ds | O3
——
592 | 667 | 567 | 567 | 567 758 | 700 | 733 | 833 | 767 | & /09
1191 | 1066 | 11.17 | 7.1 1417 | 1317 | 13.00 | 9.42 oA
s o
- v _“
11.00 | 892 | 892 | 6.42 1325 | 1217 | 1217 | 867 :1‘; B
0.91 1.18 deoR [
11 0.92 kb, o
0.91 1.18 dila oA o L.S.
11 0.92 b, oA D
1.82 2.36 Gl A 0.05
~— O*B
2.2 1.84 b 0A
T i) salll cliia

DO SRR il gtad Ay 3 ) sSubal) Abadll 4y gial) il

Dsdad 4 5l Sl Al 4 giall dill (5 gimall la 5l 8 4 gl Claasial) dilial COldlae cadlial
bl 4 e Usina (B3) Lulall (5 gl 2l Aldae 3565 (8) Jsin il e siy Jui il s
bl (5 gall daud) Alalae o e, M 1 e 9% (31.085 43.25) (S5 J Y s sall (8 Jaasl]
@l dlend) Jlelaa e W0 alisdl | gl e 05 (28.255 39.83) dadll e se 2SI (B2)
4.58) S5 J5Y) Cpansall IS Lagillae by sine Ui llll (BO) Aiiall ldban s (B1) (5 5d)
5t ddiall 28 ' sine (g saanll Slaudl ALl @il sl e 06 (1,415 1.42) % (2.335
Al pae Alebae 1 lae (sl e (85 Y1 s 5all % (22.005 31.83) Wil (02) Alalas
el il ginn g &y guall Ciliadall dilal o SN Jalxll ekl Nl e 06 (12,175 17.58)
L Sl e S5 J5Y) ansall 96 (50.685 66.67) ithels B302 dlabrall 55 38 (g guanll
L sl e Cane sall SIK104 (0.005 0.00) dibal) axe dlabaay 4 ke

109




s JM\ R thj e _(\1*

W a5 (i A1) bl CakRY a5 gal b (g guand) daall g 5 sl ALY iy SRR
OO a5 8 5al)

4508l odall 4 gial) dpudl) 8 Lagin JRIAI 9 5 guand) dlacad) g 5 gaadl 8L L0 (8) Jgaa
12012 92011 Omamigall (%) Jai AN cilull 4ilaal)

20122 pos34) 2011 (A praga)
Al
(i L&t
(s TR (o ) g3
e B0 A BO
O | B3 | B2 | BL | o | d%auw | O | B3 | B2 | BL | o
Ldd | kb | G | g | s Ld | gkd | oS | G9d
cw cw
12.16 | 26.33 | 22.00 | 1.33 | 0.00 | ©9 |17.58|36.00 | 3033 | 4.00 | 0.00| 9°
. . . . 00| 9 |17, . . . 0| o
10.08 | 33.33 | 37.66 | 3.67 | 1.67 (f/)oé 26.92 | 53.33 | 46.33 | 6.00 | 2.00 (%
22.00 | 50.66 | 32.33 | 2.33 | 2.66 (2)26 31.83 | 66.67 | 53.00 | 5.33 | 2.33 (5/3026
03 03
0.83 | 14.00 | 2200 | 200 | 133 | 9 |12.75|17.00 | 20,67 | 300 | 133 | O
(Tl A
31.08 | 28.25 | 2.33 | 1.41 ‘g‘ 4325|3083 | 458 | 142 | 2
5.04 B |, op 3.45 B |, <p
5.04 o | > 3.45 o | >
10.08 o | ¥ 6.9 o

DR A5 Tl 10,0 5em) 13l sSilall b £) gl 230 il

Gt (9) dsan edans 10y sSilall Hhad il s aae b L il 8 Cluadal) ddlal clles cailisl]
ase M5 Aad e Lgillae byl gina( 1Sl ki al a5 LK) B3 Jaulal) dldlaa
Sl ski) B2 dldas Ll sl o Ada 4571 a2 105 (126,83 5 234.33) sl
sl e g oW s sall 3ila 2 71 a2 10, 50w (110.91 5 162.83) s (1 (1341 sSulal)
"ot 10,50 (26,585 35.33) Al (e go A8 e il 5 B Al (Sl Lo 53y ilisl I,
Y1 s sall il sandl dae L (il Ll 5 45 la) dldae e Lo s A8 gite gl e ddla 4 5
s somanl) slawdl i giane Al cujelals sl e dils 2571 a2 10,50 (2,83 5 3.08) (Sl
4 gite gl e dila 4y 571 a2 10, 5ms (103,585 172.16 ) Leitae Ll sine (966) O2 dalas (3 5
o dila 4571 a2 10,50 (69.835 119.25) dadl) (canse IS il Al 5 (%3) O1 b
Lyt ae 10,50 (57.915 81.33 ) ) 4 jlaall dlalae die il saad) 220 a4 )5l
Sadl 5 5 snll Ay Jadail) Al < ) Adaall oda & cpl) o 5T Jadaill (S, sl e dils
sl e 3l 4 537 a2 10, s (225,675 382.33) ki s A il cans 5o DUST 5 B302 (5 sanl)
Dl e s 257 o2 10,0 5 (3.0 3.00) s 288 43 lad) Alalae L

S5 1l sSikal) phd <l ga a3 (B Lag JANAI g (g guaad) land) g (g sand) AL 50 (9) Jga>

12012 52011 cpamgall (R & 5ik2 10.

2012 (o2 pos 34) 2011 (A pruga)
(s> ) (g W)
s BO | sew | L BO | s
Ou | B3 | B2 | BL | & | ez | O B3 | B2 | Bl | 00 |,y
Lili | gk |G | g | Lald | ok | S| Gs |
cw cw

110




s JM\ R thj e ,el*

W a5 (i A1) bl CakRY a5 gal b (g guand) daall g 5 sl ALY iy SRR

QAN 2y g R )

5791 |115.67| 993 | 13.67 | 3.0 gj}% 81.33 | 175.66 | 129.00 | 17.66 | 3.00 OO/O%
69.83 | 121.33 | 1103 | 44.7 | 3.0 (% 119.25 | 260.67 | 167.00 | 45.66 | 3.67 (E/)o]é
103.58 | 225.67 | 155.00 | 30.00 | 3.67 (% 172.16 | 382.33 | 250.00 | 52.00 | 4.33 (2)26
35.83 | 44.67 | 79.33 | 18.00 | 1.33 %’; 62.83 | 118.66 | 105.33 | 26.00 | 1.33 (f/)og
)3 g

126.83 | 110.91 | 26.58 | 2.83 | ~ 2 234.33| 162.83 | 35.33 | 3.08 | 7y

13.05 B 9.74 B

13.05 0 '—O-So-? 9.74 o) |6865D

26.10 o*B | ° 10.47 o*B |

1% (N-P-K) saliadl sa gdadl (s gina

132 sSaall il sk Talal) (g el cuadall ddlal die dysine (358 25a (10) Jsaall il W cp
o el dad lef Lgilaely B3 dlelas i sis 3 (N-P-K) ¢ Lsiad) (5 sima b al s 3Y1 L i€
Led, sl e 9% (4.965 5.57 )K, % (1.595 1.76),P% (4.495 4.82)N S5 J5¥) ausal
5 I s sall 3 Jomil Al e liall Al (N-P-K) slinl) (0 53 (5 st (il
send) Ailal il Wl Dl e 9% (2.425 2.47)K,% (0.185 0.21)P,% (3.345 3.42)N
bl A el lgithel fnan sall AAST5 4 5ad) Alalae e giee 02 dlalre 08 i 388 4 guaall
a3l (3 OTAbelrs 28 565 (n (8 J V) s 5all 96 (1.37)P,% (4.465 4.68)N ) 5 J5Y) s sl
o G5 Js¥ Al e sal s O2 Alalaa i 55 9 (4.335 4.62)K , % (1.23) sy SU
K,%6(0.08) 5 (1.14)P % (3.835 4.39)N L aill (ams 5o ISy alavas 258 4 i) Allns L, NI 53
el 5ol ZGl g SN Jalail) G ) ands Sl jaly WS, M 1e0p (3.435 3.89)
el B302 dlabae < 585 3) ) shally o gl gl 5 sholl g cpm s il dpnss 80l 3 (3 Lysine (IS (g gumall
B301 dlaaall i i (o (8 3V s 5all %6(1.94)P, % (5.195 5.23)N A 5 J5Y) ons sl s Jans
o coaly a8 20 jlaal) Aldlae el Y5 e 06 (6,145 6.46)K, % (1.83) el il 5 () au sal
C sl e 9% (2,135 2.14)K, % (0.13 5 0.14)P, % (3.065 3.2)N Al 5 J5¥) s sl

% (N-P-K) pabial! 45 giall dpail) 3 Lagin JANAII g (5 guand) Slanddl g (g goad) &1 50 (10) Jga
120129 2011 Cmamgalll Ciladl 360 (bl Ao Ji 8N <l jgda B

2012(2 pasa) 2011 (A pusa) Slans
(¢ ) (¢ ) F3
s BO | | Lau BO
41 B3| B2 | Bl | & | |Gy B3| B2 | BL | s
O | Luld | kb | 5G| G0 Lyl | g kb | 08 | Gga
g c&
3.83 421|394 | 409 |306| |439]515|422|502 |32 | N |
0.08| 144|163 | 116 |013| |114 |176|1.68| 097 |014] P | o
343]5.02 | 255 | 403 |2.13| [3.89|5.86| 2.9 | 468 |2.14| K
419|476 | 426 | 431 | 346 | |4.50|5.18 456|512 |351] N |
1.2311.83|1.63 | 1.25 |0.22 | |1.28 175|186 | 124 |025] P | o,
3.67 542|345 | 351 [2.32| [4.29|6.19|3.69 | 474 |253| K
44615.19]437 | 476 | 352 | [4.68 523|466 514 |367| N | O2
1.06 [155] 15 [ 097 | 023 [1.37]194|1.87 [ 143 [025] P | 6%

111




s JM\ R thj e _(\1*

W a5 (i A1) bl CakRY a5 gal b (g guand) daall g 5 sl ALY iy SRR

OO a5 8 5al)
433614343 ] 465 [3.00] |462]646401 542 [258] K
3.42|3.76 326 332 [331| (357|373 337|385 333 N | __
0.94 152 | 1.39| 066 |0.18| [ 108|158 | 15| 10102 | P | o
311|325 323 | 3.62 | 233| | 345375379 | 38 |245] K
449 412 | 3.96 | 3.34 482|420 478 [342| N |
159 | 1.54 | 1.01 |0.18 L76 173 | 116 (021 P | 2
4906317 | 3.95 | 2.42 5571350 | 466 | 247 K
0.08 0.07 N
0.05 0,04 Pl B
0.18 0.11 K
0.08 0.07 N
0.05 0.04 P | O '6%5[)
0.18 0.11 K '
0.18 0.14 N
01 0.08 P | O*B
0.36 0.22 K
:mub@m‘

Al 5 A seaall cla¥) a4y o i Al agall sall ) aill tef elae  aglall dlalea (58 Cass ()

Jalaill 1aa of ) (2000 ,Ishac) JLah a5 al s s 531 LS ) 3l oSl il ylad (pn Aulag) it
wars A A e ld s (Microb-microb) Lesds sba¥) g A8l (st JUA e bl elal iy
Ol A5l 5l 5 1 ) sl il plad JAIN G LS ¢ ela¥) oda JilSH 5 sad 3aad Gl LS all
OsAls Vazques) ebadU 4y Sl LAY s by sl slaels &yl Sl ALYl a5 M go
LS i e 8 "Lalagl 1l 1)y sSilel) il pladl ol L (20030 Aalls (S <ldl s 2000
LS (2000 ,Ishac) 4e 31 Al e Lgiala aud 4y ) 5 puall ) shasdll jabiaas a Jagad OA (e G il
e o Jabai @l g G g Sl Cudii @Bl s (e s sa¥) sl AT e 30810 ) ) Sl il pladl ¢
G gap B, (1990 Mostafa) ol seaie Cilgiee M35 &5 ey Spin s i) w3l dlad
S Ll s Gl oY) Jia gaill cilalaia o aaall 5180 a8 Wl s 3Y) LS o ) sal)
53 330 ol ey 1ol psSilall il pladl dpcad) cillladll 50l Jantiil) a Lulasl Sigs A il sl
sad Gl (uSay 41S 13 5 il (3l o abiialy Allaml y Cpa g il Lia s ildaall Galiaial e il
Gl il Blis sab) o oeaiy png il Cudi OF e Db (1 2006 A5 S eball) il
Jaa 2103 LS Lgallaind 5 Lgmpn 535 LA aluil jaiad Mo Jand il 5 colaal) dais) Jals clilS i)
(SN s g il saill cilica 8 5al 5 s @lldy 5 (2010,de-aBshan s Bashan) W i s Lealodl
W 3180 Aais ) shall dadanadl Aalosall 5 Apilall ) sl 055 a8 aga 50 Led sla¥) o2 o LS
A,aall @l el (S5 Bl 3 s LAY Al 33 ) Ao Jand ) W e 5 JAA Jie dagall il se gl
ae i gl sday (2009,0504 s Richardson) <all (sl gaill 3aly) A Llay) (Sailea
O 1525 1A (2003 ,Singhs Benjamin) ks g Ly 3855 (2004,0503) 5 Gupta) s s
3y i 5. Marigold <l e 1 jiie aladinl) (pe duzadl S 4 gl 32 G Jalaial 50
Oe e daus e 4 sl saanY o) sial ) 02 Aaleall die 553015 558 3l 5 (g padll sall Cliia
@35 S | il J8 e Lgaaliaial 5cliS 30l 35 L jala 33l 3 ) e Dlad D ) 4010801 jualial)
Gl ) Jals e Ll e o) Slae Aol 5 4 5l By 5l (ailiad Gaat ) (5 sumal) sland) Aol
il e o GaSaiy I LS e Guay el BliaY) e 4l L8 e ol s
Gl (g gl sland) alasinl xie (1996) o5 sals Kulkarni ae (it 13 5 (1997 05030 sTisdale)
il ki g al i s Y1 L) Ay jenall ela¥) Jalii 83 (& 50 4 ganall 3aldd) of WS | China aster
Al gea s e o8l 33k ) sl cpa s tll s 8 Alladll Lalaci 83l ) A oms () oesSil)
Bailey) sl il byd a0 A AL cla¥) a5 e w13l cuy
LoD A gial) Al 8 Ay gima B s (5 sand) aland) ddlal o) WS | (2003,Lazarovitss
o) Al LA s 15, sl <y s e el e (s siny (5 gamal) dlandl oS Ay Sl

112




s JM\ R thj e _(\1*

W a5 (i A1) bl CakRY a5 gal b (g guand) daall g 5 sl ALY iy SRR
OO a5 8 5al)

Gl Jany s pabiaiad jalall ) saudll 40aS 330 55 a5 8l Gl (e 3 e (2007 alaaall
Taiz) Lildaivl 5 LAY Sludil ddae o aadilas Sl s ) auiai s il sV LY Gl juéas e
il 3l 55 5355 ST A5 Aalusas sllae s (g ) salll (b Say 053 185 (2006 ,Zeiger s
G sl 2 O YL Leaaad s Ay Sl 5 A )am s SNl sall aS) 5 e 2 5les (S geal)
OIS L 33D il o D) 2gat ey A gamal) 52em¥) s Ay gall ladially dlalaall Ji jill jla 3Y
dind Caladll aay 5l 3V Jads ZUE G s of 3 S 315 GBI sY) bl Sl oS 5 e Ulle
B3 dlelaall ciils of LS (12003, mel) Sl W) et 2255 ) i) e 4S5 Cag ok o Luldf
sl Al I (sals SR Leis e o uSail o 5n 138 50 (5 il s sai (IS B3025 025
Claaddly cilase Al 53U 58 Jall el 30l (5 a8 a5, 4 laal) Gl 4 )lae e (5 34l
i sy o sod) W 1Sk bl el cleaddl el ol G, duseld
o3 O 3 W e e Jebajles Bl 45 3l 20 68 (SOD) desmetase  Superoxidantele 3l
L5l elal o LS (2011,05,37 s Karishma) Peroxidase sl dlad ais e 55080 L ela!
LySd of 3 (2010 ,de-Bashan- Bashan) oY) (e 4lall il sisall aghasi e 550l 4l
Jaa3 LS ACCH Sl dlaill 3 550 4l 5315 ACC- desmetase &llad 5345 e 5,380 oy s 5Y)
1998055315 Gilick) <lally 3 jlall (B Cligine o Jliy 1385 ACC apenil dabhiaS L i<l
oda sl o (36 135 Adghaiall Jui i) Jla Y (som ) eall 351 ell (2007,050405 Saleems
ki agaladind xie Carnation <l (8 el el 83305 ) saa 5 03l (2004,05 05 s Gupta)
Antirrhinum <l e (1999 ,Koides Besmer) g byl (388 al jua s 331 L i g ) 3l sSilal)
onin gl Sl il plad awladinl die (2011) osials Karishma il ae L) G8ihy majus L
@ 3all eall Al a3y Ly s.Chrysanthemum indicum L <ldl Glomus mossea
LS JlasY) das e dany glasladl o () bl g 3a00 g 3l Ge s LA DAl e 330
Clalaadl Jlaglas Gudiil) dagis G so IS 2S5l (U 30k 55 (S 5V A8 A Janae (A58 s (8 405 o
Loy | 0801 Ly hae el Y1 Alidlae ) Aaiilly (535 (5305 Ay 33V1 Dle il 5 o 33U 4y gl
Lebsiie B e Baan 331 el 5 a3 4 ponll cililead) el 88 il I 380 3 Taadly
O I (10) 52 3 (N-P-K) sealinl) (o 53l (5 sina 53 2501 Loy (2006 bl 3e) 31
Lol elal) e el 4 (a5 Ay p3all il el ) s3ad) (3l A ISl s ks s 3l ) Alhaie
O Hadl Jalx la Y 5 (2006 ,Lugtenberg) oAl il aales ol Lo Lo Al ) 5<5 8 )
LS, Janjall il (g 3l 5 (5 wadl) saill 32y (pe L gl LSl sSlall il ylad g by g 391 S0
Cllladll el Taptil) A s (e 5 pail) ladaia e el 1AL w58 &l s Y LS
e A AV Y115 Sl kil (1| (1988, Pacovasky) |l sSila) il yladl duagy)
AL A8l (e Lgiala 2l (5 5 pall ) shuadll jaliany s higad JOIA (e LA ca g il (g guad) oyl
et cla¥l le A8l cpad A e bl el Cpony dndia JAJS clal) G JAlal) 13 ol
Gaosiall s sine 33 e dand a3V LS of ) ealiall 33l 5 253 3852000, 1shace)
LS o) &aal) @l jall @ ekl LS (2010 , de-Bashans Bashan) < JMA (e cpa s il
IAA Ul Jie sall 33ian Ll o a5 cllge j gildl) Zlal e 508 Ll ol g 3Y)
pabiaial 3345 M Lage Led sha s LA aludil 5 53a) ¢ g3 3 [AA agms 3 (2010 005551 5 Baudoin)
G i L s ) cilakidl o3 ol WS (2010,de-Bashan s Bashan) il (e <iliad)
maliall aliaial Guady Hsdall sai e s o g sanall pails Jilall Sl ) sha (udli Jans
OF WS, pualiall 038 (e sdall (5 gina 330 3 ey (2003,Vessey) dsdlall il & elall 45030
b ntfina il ey 3 (g 038 Lay )y shudl) gl s ualiall gy bl ey o s | 3al ) sSulal) iy ylad
L3V Ay pamal) LS el e 2aal) 1A DA (e dadl Ay josad e Jead S, Jilall ) sdal Layads
a3l sSlall il yhad ) 5 50 3 ga Laay 5T (2006, o215 (el Baiaal) LS al)
S5 A ALY alay cpall a5 Glomus intrardices shill 4 jlall wlaledl Jals GipT gl
LD shndl) 5805 Qa3 Gunall 2ay 3 ladl) ana Jals 4l daliaial Gillee 5 ) siudl)
(2001, ¢5.41 s Mendoza-M al donado)

JJL«AAJ‘
A0 gl Ay jad) ASlaal) 3 g Allal) daaly, g Aglial) (350 g 48 ghailall Jla 3¥).2003. 0988 2 ¢ gl oY) 2l

113



s JM\ R thj e _(\1*

W a5 (i A1) bl CakRY a5 gal b (g guand) daall g 5 sl ALY iy SRR
OO a5 8 5al)

(Bad daal &) gdida, (Bad daala, Aghy 5N Ageaal) A2 30, 2010 . e, Sl
polad) Alaa | AMANA 5 eSball Gl ) g i) CligSa B daglall LAl 2003h dsena £ Alallg B Jieland | () salidd)
- (4) 34 &d
palial) Gary gabaial (B alnag ¥y SSL g ) Ly il 86 2006 A1) Cledu dldeay JIA JasLawde il pabuad)
32-27 1 (3) 37 &1 sl 4o 3 o glad) Alae Aslakal) ) paly gai g Al il ga ) sgd) 38 59 Al
Jragall | il g dsbball dasal) o qutadl) Jalad g asanall 8 il 1090 Lqub g Ay S5 e e, (S salud)
SRR, AL ) Sy ABAS Ay | e 513 Aggdaal) Aol g A gadl Baand) 2007 | Gy deae cladll | 4k
Al pas iy sgan,
iy ) sl (B (el g (g gedand) dpandl] 93,1, Ay pudand) A ) 3 Unlhasl) 1) 2007, wilawal) (s Juald g gellua Y1 Ale
51-36 :(4) 38 4l adl 4o 30 aslal) dlaa, 4y jgaall slal) dlas) g 4y Al
CAe) N A Al and | o) jgiSa da gkl Lisianthusal oW 3 033 gLl (& Laled 4u) 33, 2006 AN g Ciihalllne
3y dsala
A NS | A puaal) claaladl la (Gilaad) Gl p A3 il )98 3 19785 s dana | (lastl)

Adeleke, A . 2010 .Effect of Arbuscular mycorrhizl fungi and plant growth- promoting rhizobacteria on
glomalin production .thesis degree for Master of Science. Soil science department. University of
askatchewan.

Ahmadnia , S.; D. Hashemabadi; and S.Sedaghathoor. 2013.Effect of Boric Acid on postharvest
characteristics of cut Carnation (Dianthus caryophyllus .L.C.V.Nelson).Annals of Biological
Research .4(1):242-245.

Ahmed ,M ; M. F. Khan ;A. Hamid; and A.Hussain. 2004. Eeffect of Urea ,Dab and FYM on growth
and Flowering of Dahlia (Dahlia variabilis) .Internatinal Journal of Agricuture and Biology.2:393-
395.

Anon. 2002.Regulator application for licence International Release of GMOS in to the environment
application . www.ogtr.gov.au.

Bailey,K.L.and G. Lazarovits.(2003).Supperssing Soil-born diseases with residue management and
organic amendments.soil and Tillage Res.,72:169-180.

Bashan,Y.,de-Bashan, LE. 2010 .How the plant Growth- Promoting Bacterium Azospirillum Promotes
Plan Growth —Acritical Assessment. Advances in Agronomy108:77-136.

Baudoin,E.;A.Lerner;M.S.;Mirza;H.H.Elzermany;C.P.Combaret;E.Jur.kevich;S.Spaepen;J.Vanderleyde
n;S.Nazaret;Y.Okon,andY.M-Loccoz. 2010. Effects of Azospirillum brasilense with genetically
modified auxin biosynthesis gene ipdC upon the diversity of the indigenous microbiota of the wheat
rhizosphere. Research in Microbiology 161 :219-226.

Benjamin, M. and B. P. Singh. 2003. Effect of biofertilizers on growth and vyield of African marigold.
National Symp. Recent Adv. Indian Flort., Vellanikkara, India, Kerala Agril. Univ., pp : 14-15

Besmer,Y. L and R. T. Koide .1999.Effect of mycorrhiza colonization and phosphorus on ethylene
production by snapdragon( Antirrhinum majus L.)flowers.The Pennsylvania State University
Park.9:161-166.

Edrisi,B ;A.Sadrpoorand ,V.R.Saffari.2012.Effect of chamicals on vase life of cut Carnation (Dianthus
caryophyllus L.<Delphi ) and microorganisms population in solution .Journal of Ornamental and
Horticultural Plants. 2(1):1-11.

Eid ,R.A ; S.A .Abo- Sedera and M. Attia .2006.Influence of nitrogen fixing bacteria incorporation with
organic and /or inorganic nitrogen fertilizers on growth flower yield and chemical composition of
Celosia argentea.World Journal of Agricultural Science 2(4);450-458.

Faroogq,M,U; I.Ahamd and M.A.Khan.2004 Storage and Vase Life of Cut Rose Flowers as Influenced by

Various Packing Materials. International Journal of Agriculture and Biology.(6):237-239.

Gilick , B.r.; D. Penrose and J. Li .1998. A model for the lowering of plant ethylene concentrations by plant
grown promoting bacteria . J. Theor, Biol. 190: 63-68.

Goyal, S; M. M. Mishra; S. S. Dankar; K. K. Kapoor and R. Batra .1993. Microbial biomass turnover
enzyme activities following the application of farmyard manure to field soils with add or without
previous long term application. Biol. Fertil. Soil. 15: 60-64.

Gupta, Y. C; B. Suman; Y. D. Sharma; R. Thakur and J. Ritu .2004. Effect of growing media and
fertilization on growth and flowering of carnation (Dianthus caryophyllus L.) under protected
conditions. Natl. Symp. Rec. Trends Future Strategies Orna. Hort., p. 77.Abstract.

Ishac, Y.Z .2000 .Interaction of Azotobacter and Vesicular Arbusicular Mycorrhizas In:Azotobacter in
sustainable Agriculture ch. (9) . ed . Neeru Narula., India.

Jawabharlal, M ,. 2003. A technical guide on carnation , Tamil Nadu Agriculture University , Coimbatore
- 641.

114


http://www.ogtr.gov.au/�

s JM\ R thj e _(\1*

L e g (S I el i) a5 ga B 5 guanll Lol g 5 guad) A il [RERAUNIRPSEPI
OO a5 8 5al)

Karishma,A.;A. Tanwar and Neeta. 2011. Efficacy of Bioinoculants, Plant Growth Regulators and Nutrients
in Prolonging Vase Life of Chrysanthemum indicum L . America - Eurasian J.Agric.and Environ
.Sci.,11(4):593-599.

Kathryan,E.R.Davis. Shayne J.Joseph,and Peter H.Janssen. 2005. Effects of Growth Medium,Inoculum Size
, and Incubation Time on Culturability and Isolation of Soil Bacteria . Appl Environ Microbiol.
71(2):826-834.

Kulkarni, B. S; U. G Nalwadi and R. S. Giraddy. 1996. Effect of vermicompost andvermiculture on growth
and yield of china aster. S. Indian Hort., 44 (1and 2) :33-35.

Kumar ,P .,,N. 2012.Post Harvast Handing of Cut Flower. Directorate of Floricultural ResearchPusa, New
Delhi.

Lugtenberg , Ben. 2006. Interactions in the Rhizosphere Programs and Abstract book , 7\"
international workshop on plant growth promoting Rhizobacteria , Noorwijkerhout , the Netherlands.
Lutgtenberg , Rulbim. Leidenuniv. NI.

Matysiak,B. and G.Falkowski . 2010.Response of three ornamental plants species to inoculation with
Arbuscular Mycorrhiza fungi depending on compost addition to peat substrate and the rate of
controlled release fwrtilizer.Journal of Fruit and Ornamental Plant Researach 18(2):321-333.

Moghadam ,M.,Z., and M.,Shoor. 2013 .Effect of Vermicompost and two Bacterial Bio-fertilizers on some
Quality Parameters of Petunia .Notulae Scientia Biologicae 5(2):226-231.

Mostafa,M.1.1990. Genotypic variations amongest Egyptian crops with respect to chemical and
biofertilizers. Ph.D. thesis Fac. Sci. Dundee Univ., .

Maldonado — Mendoza , l.e., G.R. Dewbre and M.J. Harrison. 2001. Aphosphate transporter gene from the
extra — radical mycelium of an arbuscular mycorrhizal fungus Glomus intraradices is regulated in
response to phosphate in the environment. Mol. Plant Mic. Interact, 14 (10) : 1140-8.

Rajdurai, K. R. and Beavlah, A., 2000, The effect of Azospirillum and VAM on uptake and available

nutrients in post harvest soil of African marigold (Tagetes erecta L.). J. Ecotoxicol. Env. Monitoring, 10
(3-4) : 170-176.

Rajesh,B ,Kumer ,S.H, Ritu, J. 2007 .Effect of organic mamuers and biofertilizers on growth and flowering
in standard Carnation (Dianthus Caryophyllus Linn). Journal of Ornamental Horticulture .10(4)
,229_234.Abstract.

Richardson,A.E.,Barea ,J.M., McNeill ,A.M and Claire Prigent-Combaret,C.2009.Acquisition of phosphor
and nitrogen in the rhizosphere and plant growth promotion by microorganisms.plant Soil ,321,p:305-
339

Saleem, M., A. Arshad , S.Hussain and A.S. Bhatti . 2007. perspective of plant growth promoting
rhizobacteira (PGPR) containing ACC deaminess in stress agriculture . Journal of Industrial
Microbiology & Biotechnology 34,635-648

Singh ,K., Singh ,P.J.Arora,J.S and Mann,R.S..2002.Studies on refrigerated storage of carnation

flower.Floriculture research in India.303-304 .
Sonmez L., and M.,Kaplan ;2011. The effect of Some Agricultural stes composts on Carnation cultivation
. African Journal of Agricultural Research Vol . 6(16) , pp. 3936 -3942

Taiz, L. and E.Zeiger . 2006. Plant physiology. 4™. ed. Sinauer Associates, Inc. publisher Sunderland,

Massachus- AHS. U.S.A
Tisdale, S. L. W. L. Nelson, J. D. Beaton, and J. LO. Havlin. 1997. Soil Fertility and
Fertilizers. 5th. Ed Macmillan Publ. Co. New York, NY, USA.

Vahedi, A.,. 2013. The Investigation of Arbuscular Mycorrhizal Fungal Effect on Growthand Nutrients in
Trifolium pratense in The Multi Metals ContaminatedSoil. International Journal of iology; Vol. 5, No.
1.

Vazquez,MM., Cesar,S., Azcon,R., Barea,JM.2000. nteractions between arbuscular mycorrhizal fungi and
other microbial inoculants and their effects on microbial population and enzyme activities in the

Vessey,JK.(2003).Plant growth promoting rhizobacteria asbiofertilizer. plant and Soil 255, p:571-586.

Zuker,A., Tzfira,T.,Ben,Meir,H.,Ovadis,M.,Shklarman,E.,Itzhaki,H.,Forkmann,.,Martens,S., Neta,Sharir,l.
\Weiss ,D.,Vainstein, A. 2002 . Modification of flower color and fragrance by antisense suppression of
the flavanone 3-hydroxylase gene.Molecular Breeding 9:33-41

115



saha sl B Sl B jaall g5 85 b Al skad) Jal sl 52 i la) dyan udlis A/ .

s5ia gL B Sl ) 55 b Al ) Jal gl 5

e las] s (e A</ a0
I A4S / A0 aal) acd
Al Jaa ) [ ) T daala

-

Lasid)
)5l (8 DA i Jal 5 48] jrall e sia g aal o Sl 81 jral) a5 55 (8 (bl pae g sunsall ()
Ly G semiiall Sial jualall Uty i adil) e AL a5 i) CODUR) 8 ) 50 aed ) Jal gal) (g e sama I o 1S
Lalail e il salely Ay pad) aglabd IR (e agl (S a8l 55 e it Sl el sall Al o dals 5 )
Al Adlaiall JSLEAD) aaen Aallae 28 ) J a1 5 a5 5l

Ayl dsari

ilaie o) 13 s Do Adkhiall 3 OISl ) 5 Adleiall aalSY) Al 5o o) dlin (S5 Al (Y ll e Al jall dpaal el
s e e @il s 90 138 5 Al dpnlpad) Cag ka1 5 e 43S Laps Vg 5 3 IV Qa3 I Gy Al
Al Al calaa

sl Gl jaadl w558 e & a5 dmgadal) ol sall i lee guall ol g Al jall s3gd s Hl o

A jal) dpagla

L8 e ol jo e adoa ) Jaay o Saalll Jen (a3l zgiall e slaie W) g dpalall & ganl) 44US ) Gy
Sl g b s yda Al el 5 DA Jala) Gl el Jlaill) eial) e Al i asie) Gagll Jsamy JaY
- @Lﬂ\ d.\l.u:)&\ G@_'\A\B.AA e\di:u.u\ k._llkf\:\}c eliadl) ULS.A\ @J}SGAJALS dSJ}JdM\}@b}ﬂ\Lb:\b'&»\Jﬂ\

Jghaadl s 53 i (i) bl il e sben akis e slaie] -1

AgasSall yil 93 (e Dilasleall y UL pen -2

sl Adal i e Laldl 38 (e dpaddll @lia ¢l ) -3

* Ayl Aiia

Al o3 A (ye Aialdl Cua jas

Al )all Aadaie dalaiall 480 jaad) dddall jaleadlls ai -]

o) Adaslaall S e (g Adlaiall dmy Cannsy sl alal dsmaa <l Ulal 5 Al ol ddkaie ) &alll s ) jSaall <ol 5l 5 -2

* Al jal) ddad
Al ) Adaiay Gy yad) e J Y Sl (panimt Cam ) gaml) GG 1 Al Sl 55 Al ) Cilaa) (3iat ) g s JaY

Sl 58 b Eamy AN Jeadl) Lal (1 jaanall aall) 3D sl g, 81 jaad) 2adl) Y Camaalle finsa (e () 5S
Gl (e QS8 GG ) a0 )58 (B A pradl Jal sl ) 50 Wl canadl 5 55 (U s, ) 58 DY), im0 (0 5S0
Ao gana Al Hall cilia 65 Al (8 0.4 ) Jal gall UGN Cinsal) 5 dmdall Jal sall J W), (e (e (9580 5, Gl Juadl
) ) ) - osnsliall Gl 535 clalimny) Lld (g
) ) Adaiay iy s oY) Juadl)
Rl aadl 1d Y duagal)

(-1 Ay 53 B e g pall Ay gial alidl e @i Sl Jaf Al Fagal) dpuadl aai(*) ) gedia oLl yiiay

Cun )y ol sle (ES )30 Uil b (LAedier jade— Jeda) (e Cinian aul ) kil T o)l cua
JadallS D) 5 Ul i€ )1 Jomd 508 JUnaY) Leie Jlagd (Al <l gusill () gadia Jgs 22
B Juald (e 3y 3l
27= <1989 iy 2k «J Y1 ¢ ) Al jall a8l gall g aall sland J saal (ol Jlea
116



ssada sl (B Sl b i) g5 (B Al siall Jalsal) g8 i la) dyan udlis A/ .

O el (381 (43754-43,17) Jshall b glad 5 «Jlel) (26,147-35,26) Landl 5l 53 (o aly Sl Lgad 5o Cum (40
S0 Q) e (A 2y sl Ll (e (5 530 Ao adiy el gl (0 Gl el oy ¢ 81 jrad) Lgad o Cua
(B Leand (o S S Ao ol 5 clgia g Jlads Jlad (i paall

S Anilaa (s oy Al 4350 U8 g el Wadlaa i 5 5] Faanl Ll el o] il janll i sl o SAIL yaall
i pgiba si g ab )il 5 QIS Cadal ) o sall 038 dpaal e 138 5 o5 st Aladlaa g

sdaaglal) Gailadl)-]

o Bhliall o3a i gasia duay S s saliall J sens Bllia (ana ) adin slial @i cdgmphall Dl sl ) 58 s 0
oy S (e o 52 A Al land ) JLedl) g Lion LS U5 Y1 (8 J sgal) 05 ol o (5 5 G 2 (2300)
ladus Aol dablia sl Gl (5 ae Jhay 3 clima S8 ) sadia Jeus 3305 ¢(p270) (sn ) sadin e e L suiia
G e o Al Jlally el dabia Blad 5y sl 3 i (s pae Al Jladll s adll dalin § g 8
DA 53) o sa8) o Ayl Aalaie & Jlad) Aludis aal g o jad) Jladll s el dalia Alay o35 S

— Y Aka
Gl adadlae B ) padia eliadl B gadl a0 ga

-,
Y
= = B
. Fa -
S g W s TN A
'’ e iy €
_."I A r” ™

ITEOH

A
.
ITEUN

\ =
LW )
= i L

g o \ .
14 SageASpa J o =
£ ! s Fd 2
" S Y A i S 2

L™ ) -\
z o P e O
i eLFE T ™Y =
E b} k k“‘. o s
& € |=

aabE % )

[ o - \‘ z
= -~ =
3 a
2 &
=
= z
B z
B &
=
: g
g -
A S

Ly
0N

- 2

Milcmators 1
e o o P PR b TR
e —_ —

e
ATUONTE 4ZHVOTE 4FMZOTE 43UIOTE AIA0UE ASMS0TE 45T180°E

sle Lz B Ll e ot el

XA n ggmimalai—Thgi 1 GIS— i LTl podaglen Tape 1 el 5yt o € o g

Ay ety 30 Gl e (V13 5laly Jal ddadlaal dpdall o gall Gallal calaal) Gaalaas Gauly adla (1)
(Bosdiall 52) 72 = «2000 «Ja) ¢l 7 3ha daala cla¥) 4K ¢ yrivaldll
117



saha sl B Sl B jaall g5 85 b Al skad) Jal sl 52 i la) dyan udlis A/ .

«_A‘P \_@..MALSLJ\JLL:\A‘}(\‘\_\ASJ.AA.\LJ_:;‘UMY\HJS\CDAWJMM\)J\MU\ c‘\_:;\.m.“ua.\hmg_u;w
‘5_\3\ g_a\‘)_us_d\} ubﬁ)&\e.kuuy «J.b} c‘UAL.uJ\ LAJJL;AA bJJ—L\):\A.\:\Jw eliad u\.ﬁ chLA]\ JJLAAA_\.\AuAc(l) (?L\381)
aL.m‘_As.J.A.\:u} UJ&L@ALM@J\}(U;J)@J}MU)J&\&JJJ\)L@.}\H\d;d.}@\).ﬂ\uku(fﬁ&);;
ARBEAY

\u}aut_m;a\ﬁﬂ\L@;;}wﬁa\buijéjb‘lgéj,aj\agul\JJ\)A;&#‘L@_"L;I\.M\JJ\MJM
)LAH}AEJ&AY\LABJoQA)JJALAGLL»

dagr el e b gdle A sa sbiall oo e 5 J g 3 slaall 355 e aeluo s 138 5 ¢yl Blaef I Ledsaa g
Py 6 M Gl Y Lidke () Sy Ul 1538 sle e 5i Cam il (g0 20 oLl b

Leil 2 5 Jlaall olsa s yd5 an et (A i s (e (e e Al dibaie b 2a g0 (s AY) A (s ¢ Agn (e 120
‘ ‘ D0 s ey she auise b

el Gl 515 oo s e 50 Gl Y () seed) 038 olse (e Bakitl 5 4 sa Sl panl L 53y el Vi

A\J.\}L}e u.u.\LuA}k_lL.lLut_l_)_\“bAAu.AJ)_u.\}sw\}M\}m‘}Mj‘uubLﬁhJ}mguﬂf‘}uﬁ
Cilgall 8 Lol lgia de o) all Ay 5l Juaalaall ol el g ddaiall axig e ) 3l Jaii Lgnal )i alaa 5 o(Raball (o sg)
Bl al Y cilaind de )y M Aallall e
daluall-2

sl die g (Braly a8 Sua (0 (2009-1957) Al ) Q\ijwgu&;m‘;cz%&\ et Cfas
eliad dalie a5 53 (1957) ale 8 iy )la¥) Cilas gll 5 el Aalise G 3 jallall Cadlia) ellia b ity (-1- A8 Jsaa)
((1977) se 3 (S1s dAalise s ol (1965) dimss 4 i cailadl dabus g sane (10 (%022,4) dois o) (2:53511) I
(1965) A e 45 Jie (9618,2) (o I (I 5580 ple (58 Aalusa s Cam gl i g slucad Aaliss 8 aaly i it
e (8 Ll A )oYl Clan g s sie (Ao S0l ale 8 )Yl @l s Esan ) aa i s calise L Cuuaidl|
Abdlaall g sene (e (%019) ) slad dalise 4wt Gl 5 ¢(2009)

(1) do
<l i) B ) gada pliad dalica
(2009-1957)

(5)2009 (4)1987 (3)1977 (2)1965 (11957 ¢liad
00) | aalwe | (%) | aabae | (%) | aalae | (%) | 4abas | (%) | dabwe | seds
(| (2 (2) (2) (2) (2)

19| 2955 19| 2759 | 18,2| 2137 22,4 3428 | 22,4 | 3511

e alaie ) Lald) Jee (i)

e gall () 34 ((1957) ple Sl dpiluaa) Ao gannall cdoalal) g gdil) 4y pta (AglaNal) 30 59 A8 al) 4y ) 9gan-1
2020a cga'um djd@l\ 3y sél.ﬁ.u‘g\ a.a..\ka Sl

) Aahaa ¢(1965) dal GlSuall alad) )amil) il cpliaadl 38l Jlgad) dashadil) 3 ) 3 g (Al ) 4y ) ggan-2
3204 ¢(1) ads Js> <(1973) iy cslaadll (5 38 yall

4ilaay) de ganall cdalall clBMall g odil) 3 03 cpluaadl (5 38 pal) Jlgadl cdacdadil) 3 ) 3 g A jal) 45 ) 9gan-3
3302 ¢(5/1)d s> 348y ¢(1982) A sind)

cslaandll (5 38 sall Slgad) daghaa ¢(1987) Ay sivad) dpiluan) A sanmall coluanadl (5 38 sall Slgall cdaadill 5 ) 354
28ua ¢«(5/1) Jgi> iy

(2009) ale _ sada slizad dalusa ¢((Gis) psd il JAY) g ilaglaa Ay e odapdadil) 3 ) 3 ¢ it o8 axld) dag8a-5
(Bussda 1)

LIS ¢ talall Al @)l s )8 Al 8 jUael) (ailadd & gall ddaill (daelan) dilae Glals (1)
(Bosiall ) 300= 1994 ¢yl ¢(pall ZOa daala Y

2013 /2/24 g ) Aalll Aglagall 2,1 ()

¢1d il deldall A 0 dse ) gidie o Al jra cJu)l A guge Ja)) (B DU s s slain Bls (2)
226-2250= <2009 b

2013 /1/11 g )l Aalll Aghagall A 51 ()
(3) <P78 P.Buringh, soil and soils conditionsin Irag, ministry of agriculture, Baghdad, 1960

118



saha sl B Sl B jaall g5 85 b Al skad) Jal sl 52

) heasal) axd) - L) Cuaal)

Q\M\JLJ}.AM;LABGSLJ&»PAG_‘D c_\\)_ku_ﬂ\kil\)ﬁu’j&:\aau_‘cb‘)uhewu\ d}L;.ML\A.\Al\ \A.Au_ﬂ
i yall dikaia b G dlae) o clian o3l il gin o S GER) el (-2-J50a) ddaadke dic 5 «(2009-1957)
e (146496) ) (2000) & b i) 5 et (50776) Mo 236 am 5) 55 ¢(1957) ple b Cum

-2- ds>
ABdlaal) £ gana (a0 gada pliad (S
(2009-1957)

Abdlaa S slad ol &) giead)
273383 50776 1957
356293 54652 1965
541456 361 1977
770439 42046 1987

1,686741 146496 2009

e aldie) Bald) 8 (e ) Al a3 1 jibaal)

Jua gall () 3d) (1957) e Sl dsiliaa) Ao ganall cdialal (gl 4y a2a AlaNal) 3515 9 A jad) 4y ) sgand)-1
2100 «(@) A1) Jsaad i) saaall (J s

siaal) ((1965) Al Gl alal) ol il cpluaaBl g 38 sall jlgad) dandadil) 3 ) 3 g Aol al) Ay ggandl-2
90 (1) aly Jga Gl

1987 «dady slaadl 5 38 all Jlgadl daghaa ((1977) Al Gl alad) aamil) zilis celuaadl 5 38 all Slgadl-3
3002902 ¢(22) Jgsa

cslaadl (538 jall Jlgad) dasha ¢(1987) Al Gl alad) i) il cplaadd (5 38 pal) Slgadl casdadil) 3 ) j5-4
82-81ua ¢(22) al) J9ax cdlshe

Al A add il g uand) il cplaadld (5 38 jall Jlgad) ¢ Alai¥) ¢ glaill g Jasdadill 3 ) 5 g Al adl 4y ggadl-5
(Bogdida ) Sguaslly de g iy <(2009) ale <)

AUl Salge A aa s DGR 138 Cag

A sSall 5 A HSI il jall g oyl @llia CilS calaxll o3 o) jal 5 Y €l 5 ((1965) alal alaxll il A8 axe-1
ol o) e Calaa oy dall oda e L) ¢ U5 alaat o) ya) () g pdall s ae L o] GlIN ((1961) sle 4 Sl
Jaaas ol ISy ¢ satin sluzaly Lualal) il e iy Cum 66 i) e Apasbyuad) Lgd g yla il ) Glaliall ) ) gl
D) 58 Jganl S 555 48 Gaveny l i gl (e b Lail g el Abnall Gl Jadi y ) Jslaal

) e S 5 yagll il g ciina bzl 4oy de Dali 5 ¢ 38 el il J8 (e LY OIS Jlaal)-2
S A a3 )yl Aliay (lachy Lad Py 5] (3laliall 8 ciladil) 3 g g ade 5 el 4 g oy A3 g ¢ umal
(1985) sle b «lly 1) dila) cagilal o e 5ammy (3halia (I ¢ oamlal) ) 8 Cilipmnns g i 5 58 o g puall jumgd Cililaal)
() gada slmd dgan 8 (40SLy 3513 0t ALS (JRE ) a5 i) (o8 oyt A yall de S uald

Sl Bl 1) - (A Juail

) Adhaiall 3 gaa e G a3 55 B e (B e 3 AN A jaall e g e da) oo G 8 jaal) a5 )

Aagha o iy el Jslag Can (Sl Gl jrad) alaia) aaca 5o 138 5 ) il 5 il (i jad Lgaladind dal (e cagd < ‘

Lad 8 CadEA) aaat A e @l g o Jlaall 13 8 i) aall 38 Lo yedan Lia 5 I g (oY) e Aabsial) cilidle
) ) LAY Gl 18 sl gl i) Jal gall sy sl

(1)Shorsh M. Ressol, Destruction of a Nation, printed in (USA), 1990, pp.65-68.

dadsas )l Alsilas Glall (8 (s mal) saill B8 jaanlly delaia) 55Y1 (gouall Jlallue Jllle (2)
(3ol ) 1840a 2002 (i 55 < 5i Amaln e Lain Yl s Al o slall IS ol 5383 a5 ko)
360= <2002 «Jx)) ¢ la dagas (1o ¢l Sy 23 (5 ) sada ) 5i2 (3)
119



saha sl B Sl B jaall g5 85 b Al skad) Jal sl 52

i) 55 1) s

(;A:i_..a\;:\_}.qk\\..gjc_\))ﬂ\ oda g cq:‘)l\})m‘;jegj\)ﬁ“\ dla\.mg_:u;u\.s‘d\ @)JSLG_J :(;‘\.._\,J\ @)}ﬂbm
Al g dpelaia) 5 480 jrapall jualic pan led jeday Cun Al jrall Gl )

L&s)w cliad (5 gl LA.C ((;u.\l\c.\)}\) ULS‘“"“C"JJ"(;‘; cy&\e&d\d;\;&c&&&ﬁjﬁ)dﬂ}

ebadl) (5 gl Ao ) a3 93-Y )
(-3-J5n) Sl ey ol s umall) Ve 55 ) Al (5,0 Amdl (S qann i adn i (JS
- QU Gy Sy aas IS e JS A 3 ¢(2009-1957) ) sin G gradal g GOSN gaa

Gila i Co ) S eSe e (41) o L) ) (1957) ale 5580l dal (1S dus cilea g Sl dali -1
V5 dhe, el 3S 50 e ciladall 5S 5 W g sl (S R 805 Canee Jale(%11) o iile S A
CAalil) 38 5e U eladll ol ) 1S pings ) ) Rumall Eaaud) o ylall Gy llld

I la s il S ey La Lal(%621) 1 (1957) ale Lesb sumall (S dpi lliay 1 5801 da L2

56 (38) I laa s il e e (9628) () sl S i s 5(2009) A (8 WI(%630) 2 leie

A (e adl B jlee Balel s, dulial dila ge A G sagal) GlSuBa 5o I aa

ke VI la 5(2009) ple b Li(1957) ale 4(%624) N peand) Gl Ao Cilaay 135S 3a - 3
(2009) ¢le (H(%10) < tibe Tansts 55 583l Aals (M) S il 5,(%639)

(3) Js>
Al s ) gada ;mgéa.a')\é\;}\ Glda g Ol

(2009-1957) <l gisd) B

2009 1957
O Ol Ol Ol A Yy claa gl
(%)< | (%)saxl | (%) | (%)l
18,8 52 10,8 41,1 384l 2l
38,4 28,2 29,7 20,9 Rf &l
235 9,7 38,4 24,2 8 gLLAiS Aaals
19,3 10,1 21,1 13,8 gl A4al
%100 %100 %100 %100 sLaill £ sana

e Talaie ) Aald) J (e quadl) ) Al a3 1 jteaal)

daghia (g & 98 S5 Ja s Aibasbadd) 5 Juagal) 4351 (6 BN (S ((1957) ple Jianal! dxiliaay) 4o ganal) 220217
265-257a 1961 ¢y « pdidll g dslakall g 5 jlaill cpaliail) )

e s bl A il) iy slaal) ad (o ) Adiblaa pluan) Aoy jute S ) Adiblaca (Ol ;58 anth) da <o 2
Busdda p& iy (2009),

(o5 A3 )lie J31 4034(2009-1957) sl (8 5( wmall) 5(( M) DS (35 S0 Anlill ot ) 5 4ali -4
o all g pemaldl (S A 0 ) ol gid) @l A el e dpubad) o gl ) aa n Jade gAY
80583 dals
Ol anal) a5 AU iaal)

i s anall o Moy a5 il Gl g (s All) U yial s agana s (5 8) O a5 Sle 6 g aa Cunandl 138 4
JS (8 45l ¢(2009-1957) < sims (g Al Ll didaiall (5 8 ana e il 1 el i) J s AN (g2 (5l
iy b s Y aaa s S g )5 g s sal ety Caa ) J 8 O (55 e A lie el e L) Ji g A

120



ssada plad 8 sl B) gal) g s B Al jaadl Jal gal) ) ga Jeelan) s Gldlic 48T [ 2,

i o 58 S ana e @l jla S Gl ) pans e Capad I dha daii 5 agalaal 438 G D0y ) Gk sie
.(2009-1957)

U (s, sliaill (5 gine e (5 )8 O aaa (p salls Cadlid) @llia -4 Jgas 3daadle die

(AU il ppaal) Gl s

Sl s LS (a sads Ll (9675) (s () (SSoal) &ali) (B dsanal) 5l Juay( 1957 ) le (- Y1 Al - 1
GO e ) (A by Ll B Ll (9686) (e ST (sl At s (1 2 8 Bl onny o 5, (%59 )0 SSI ()
(%71

ol Lo (Mg (A Sl Jsaa (28 Grn LS 3 linniS 4oals (2 (g all A tilia 1 (399 - 200) Al 4sall — 2
(%646) 0o S SN LS 2 5, (%39)

Ll (1957) e o8 (%22) (o SS) M sK) Dnls (3 4l 030 (b (5 ) A il -1( 599 — 400) 4l 431 — 3
(9%640) (o S8 Dl LS A

H(2009) ol 8 At Cliay Cum | 5y K 4als 3 (200) ple 2 las Ao o) 15 (600) daal 1) 4adl) - 4

(%093) A a5 LS (a suady Lal (%065) e S

-4-dgx>
(2009 — 1957) < gies (B, gada sLiall) (g gisa o (5 B Gl danal) 45 sal)
(3) Js> slaa Ao alais Wy juaall

2009 1957
3ad) Slas gl
(Yo) Sl sl (Yo) Sl s Al Jaaaall g lay) Judal)
(%) (%)
3 25 59,3 75 e B
200 | Sl dals
37 15,6 40,7 25 | 399-200 1
8,7 15,7 B | 599-400
84,6 40,7 _ B S 5600
| 100 [ 100 [ 100 [ 100 | @ gsed [ |
1,1 15,2 16,9 44.9 e B
200
2 10,9 30,4 28,6 |399-200| nsS 4l 2
37 87 40,1 22,4 | 599 - 400
93,2 65,2 12,6 41 | S 5600
| 100 [ 100 [ 100 [ 100 |  gsed ||
1,2 7.7 21,6 43 e B
200 | 4mb
2,6 10,2 46,2 389 [399-200| &swas 3
10 17,9 30,3 15,3 | 599 - 400
86,2 64,2 7.9 28 | ) 5600
| 100 [ 100 [ 100 [ 100 | = gsed ||
8,3 24,2 70,8 85,5 e B
200 | z)A4al 4
17,2 25,7 29,2 14,5 | 399 - 200
36,9 31,8 B | 599-400
376 18,3 _ B S 5600
5007 | [TH00T [ TE00 T | aeo T [ Pessdl |
EEY Juadl)

paia sl b Sl B3l g B il kel el gl g0
121




ssada sl (B Sl b i) g5 (B Al siall Jalsal) g8 i la) dyan udlis A/ .

JsYl Euaall

Ailaie (e alidy Joal gal) A ey S 5805 ol o o ¢Sl 1 pal) w5l e T ag) dadal) (Jal sall 20 i
S m Al GSl 55 Bk s gl Cllee e e 55 gl ColS Rl gl B oll3 a ¢ AY1 )

o A agd il bl jualic e de gena o s gaall gt dpmplall Jal sall 55 )50 dalai s jledal Ja¥ clia
4._"]\‘):\31.3 JS.LQY ‘).uALud\ oda ) J< u\ «ﬂ.ﬁ:\J} s(:\.:\.\w\ JJLAA” chLAH su.u:\‘)haﬂ‘) ?@_\A J9ada oliad u.’l ULS.... @J}ﬂ\ Jalail
Ol A aal w58 A A Aledl) el (Fa (s e pedins S clail s Lt oas

el ISl b jaall w35 e ealiall oda (e JS 5l Cans AU Cilada
-

O S Ay 13 of (gAY Al 8 S g 558 Al e 3 Ll dalall aladl) (gas) (bl iiay
aal 1 3ale O5Ss e(Rmadll ) dallall e & i a s s oy A el (3lalie o) JSs ¢Sl e () 58 DA
eJlaadl gL )l 3 LalS Ly 55 Sl ae Jiy @Al (Sl S 55 Jla g li5) (g A 483ke @llia sline ¢l cillalis
D a3 558 G G 3 Ul dslaia yiing

Allas ais ) Caas o) J sl ol Hall ddhie 8 cagalail s Gl a5 55 e Dpmpdall Jal gall il Sled) Ja¥ L (e
e dall (e g pand () G bl bl e dshaie mhaws
LA |

Doy ezl daliss g (%10) s doay G ) all dilaie 5y daliwe Agliall dshaial) JS
b (6 siane (358 (3821) (s (A Aol ) doay En (§ s B Al e Al Hall Ailaie 8 Al ALl
Lol g (B ) Lg i (o8 2y clgdaun s (o8 Gpaasdl () assdili oLl o b () 65l (0-Say S ¢ ol
) (-2-3hbs) (B i LS o8l

G eoluadll 48 550 Allad g dallad Lealad) 3 (51088 5 55) Jus Al dlia Loay) dlul ()34 (31 5) Jealy Eum
238 o) S aall s (Ln &) Aals ) Joas i e s () Jo) sl (g (L sadia Yol (3 Lnaala 13 g Jia 055
oadiial OISl S 3 culd dikaie ey (Jal 5 de ) 1) Ay il cllaliall Lpaladiiud 4 sraa 5 L 5o 5 Can (3laliall

_ ¥ Hla A

sgadiia eliiad | B o gllndl calas

EESR I

TEO

G225

2000 am

575 m

250 am

L35 m —

Lo koam ELR S 20 K T ko

cole Trtatic) Tl Jor S st
Global Wappor — »% 5 pebiss plitcela g 0 DEIM 0 dpeiad el gl g s ol

L cqysilly il sliva (Sl dle ) Jaaad) -l L jea cganal) e 3 ganas )5l el (1)
223-222 = <2001 «Sles
122



saha sl B Sl B jaall g5 85 b Al skad) Jal sl 52

s gadal) J ggu-2

in5 ¢(2051700) 5 ) dinlooa Jos Eaim () sadongr) 5 Jgmd) gt s J sgmdl 532 (ho i saiall ) sgms B335 (1555
Jeal) 138 333 g gall G sl aad g il e ddan el giall g (38l e urall QI3 el g Jelill (e & 9 8 i O
O (e calias Aalaial) o3a B Sl 38 55 o iYL aall g (1)(‘_5Aua.u)}(mmjaadmd)}(‘uﬁ‘_ga\})_nw
Lety o(Qsmad) 5 al) Alall 3 ) gy Lali 5 A 5 dead 4 55 a3 by et L 58 anns 0la sl 3lalia o)) cdumy AT
Lgﬂ\;heécumudéjc%au&d\uky}g_m;&bc caw\b&%cg@\b@c@&h\ﬂ\uwc\&UA
LI0la) slaliay 45 i ¢ SEST 5 ol IS8 Jandl (& A ey o el 138 5 el ISl a5

Hd ol

cﬁaﬂw\ﬁ)\cuﬁd_bslaujcum‘cqjyuﬁo})ﬂ\dA\}JA\)J@JCL.\A]\JALCL)\‘;Gcu.uﬁ\)x;“g_ﬂr-\dm
i)y 30 Je g pandall el s 3 510 e ol A (e g (s

:@Lm‘;é‘sj\);u@‘bmsz,\p\a%ﬁ)g;Laﬂ\‘;sutsuuusjwy‘_;;)%JLHJ‘CLMFM\?MUA}
(22) a o Aalladl) Lol (4 (20) Ao sbuiiall 351 pall da gl 55 pe unn IS 5 clgalidl (€ oA ellia (aal A al)
‘uugs\}g\c_,)}mkwu&,Puﬂbugcuﬂu(&imwuu\Wuiﬁmy;ng_ﬂmiumy
db}@\)ﬂ\&uuﬁj@\uywuu‘yﬁum;\dhﬁ&du\uu.\.u(6-@))d}h&;)ud).3uac4sla.u‘_5\uﬁ
L.zu\ e gl g J gl (3lalia ‘53 (‘.\LM c_u G dguany e Adliadl Glasa 8 ) s o '3) c(2009-2000) G gl
Ly el )3l ald g eliad 8 ol halis e < il 1 g (alaadl) 5 jals &gaa gl Hall & g SR jUaal 23 )
mguﬁ\ejym&cym@u}\cuhu

(6) ds>
(2009-2000) < gied) Ay g oSy sgada cihna A ) e
54 36,5 51,8 2058
6.7 45,2 60,0 Ll
27.2 17,6 25.5 Bk
26.1 20,5 37,1 Sl
13.2 11.1 14 B
_ - 2 O
- - - BT
/ / - <l
5,9 53 7 Jsb
13,8 14.3 19,2 1 cpods
26,8 25,2 20 20
27,3 1, 26 24 105
201 224.6 260,6 Jaxdll

o) g.é ;L.ijﬁ e 3-.3#.3.4 colaal) jalaag ;LGUJS‘ I SIBY) ‘ébﬂ‘ Ol S Hﬁ"l :‘_’19 falalie | ZCAL:J\ Jas (e
Busdia g€ ((2009) wlily dygall £) 63 acd

solall jalas-2
QLMLAQHQ&).CLT\)JW}#J}).AE‘J\ c\,.mc,ua\gﬂhgj O dae 'Bdlejgrxgugceﬁda.,\eﬁdhjowa;\;o\
laainall 8 Gl a5 daad jeday Aagii b5 Ay )

Ao gl by sl 1 ALS 5 ) Alsilae i JSLin s ailmt] il inl) (et ele el 2eme U (1)
_(B‘)JM\ J,g.c)zgua 2004 6d.1.1)\ u.\ﬂ\ C)\.AA daala 6&4\33{\ :\_AS co\‘))ﬁd
2013/1/10 C—’)L! sz \_:ﬂ MJ\AJAM a)l_a) (*)
38 1977 <o c‘;\\.sd\ :\.’_\Jn.q ‘UM\ :t:\s\‘)aa L_g M\JJ-U,)SAA eliad (dasa d..}c\.om\ d:ﬁ; (2)
o (3) piy Al (i) jrad (Jul Adadlad Gukall 3 ) sall Gudll) (1 colaall cpelien ol adls (3)
¢ 3alal)
123



saha sl B Sl B jaall g5 85 b Al skad) Jal sl 52 i la) dyan udlis A/ .

Clasie 313 8 5L 550 agd Cum (A sall sla s dadad) saall) 1 a didle 5 ) oy Al all Ailaia b olae jolias ()
olaa yalias 8 agay )58 A (e dilaie 8 LS Bl jra o ) sidaal A age il Led g ddhidl) dslal)
(M)ﬂ\}@\)bb)d@é&é}d\@@bﬁw}

rdalad) slua-1

Sl ) el oy celimdl) &l puadl s Gl sl alana (0 el g dpndanad) slie us (e la ks A yal) Adlata
(o o A LA adane 0 AN ula (8 i sa el ey (gl ihaie G olie gy slae puise e o(Alad s pieall
8l il olae (g seadinn g (&l sl O pdae a0l 5S) B ar Sl olie (e il 5 ¢ Sl Gl ) el Ada
1) sal) A s Ao )30 il s (5 oo 30 L Jie e sl a2 Y

; Ground Water ;4 sal) slua-2

M\‘;S;:SU“JJJ:\@J\M\ LS}L&&Q_\;CJ.;ASS\ JMW}@JY\@»MAP)A\ slall 98 GSP elay Aayy
() i iy o5 53 s gl lilisall 3 gl alaal) (L3 g caile 250 5l (5 52

Lelaladiad Jlaa s elaill b g 151 o3 S e iy (0o ) JSG e Bl ,all Ailaia b &b sall slae a 2liins
r Ul sl e 4y i)
:(Wells) Jui-1

L;\)chw-ﬁﬁ)ds_muapu.n‘)hia%cﬁﬁc‘)w;haguﬁ\)u(GG)dhﬁ u\Uuﬂ-S-d}hz\L&mm
ol e Y Lebe iy g yaivn 5 (48) (Jlsn s sl all ol giaal) A Ly sl 3508 e Adla U1 Gan 58 5 (35)
QA (24) S AN U sae gl i )y (74) s (38an) Gass el L) e sl (il 2l g oo )5 del 3l
Horal gy 55 Sl 2 gy Ao sabd) A Lel J1 305 culS LT oda 25 o) SV 5 ¢ i (50) (s 3 atusal) Ul
48 (66) s> ua o a5 Bl Alase dul 50 S Gag Ay 5wl agilala 4l U1 el ola (ge 8aldind 5 « LT Jsa
asall (=) Y 3 13l Ul elie LS aadien 3 8 (74) () os Leadl 5 (A2 ) U sn Gana JUT slie (e 8 pilae sl
() il sall A i A 5 Ll

Jpada gl g gl o LY 5 Jgna

g\ A oas b B a0 ada o (aga
R Las W | Mald | Gebu | By | Gds U
93 24 50 18 438

D e s ) dald) Jas G jdaal)

(Bogdia ye clily) )gada plad JL) 23e | daylial) ahadil) and colpal) jalaa 4y e
Jaslil)-2

dua Gilerde dle ) sadall Jou (A Aledl) e 3aY) 8 i il Ga 220 () saden ) sl o eda
e B3l Sy s ¢l 2 (A8 ) g ()3 A (s L) iy Ll (il oS40 5 (e yo-) il )2) & sas Lgia < 5o 8
dalla ye 5 i Lgalia (Y (Uil eV Gam #dMaS Laall (al 2 Y aulill 38 ol

Ol 8 s lladl o8 55l )50 agd S 480 jaadl Jual gall 0 o 5 WIRESD ) Jaai cJaaail) 028 Algs S
Lol celiagll oS @J}f\ :LEJLAG_‘D ‘5.\\.;:\\]\ Jay kil‘):\‘ A g sl ald g c(al.:\aj\ JJL.AA) z\z\a:\.\H\ Jal g2 ?‘M On g celiad
P | RUIENEON [ PENGY. g EPRNEN [ k- 4\ g M P P

4 ) Jal gad) ALY Cuasal)

CuilS 4 58l el gl 305 ) 99 st O (5Sag¥ G el G 358 (b e ) 5 g Al (el gl S 1)
(asbnd) iy S Jal se) dal sall 038 sl (e colialll S a5l Talail s ) 3 50 559 ped I Y s

B OSll e a5 e A ) Jalse aal a2 Gaa o Jslad il )3 e Ganall 138 i ) Jgea s JaY
D sada elial
Ay Ul Jal -1

(2013/1/14¢ b cighanall 5 5 (%)
23]} i) yaall dpmenll Ana Glall JUls a3 aal) w5l 3 iy 4 sall obaall o5 all Cig ma 558 a5 (1)
5504 <1999 «(40)
2013/1/13 by cdialll dplase Al 5o (%)
124



e la) 2 (e A5/ 0

saha sl B Sl B jaall g5 85 b Al skad) Jal sl 52

(e ag ¢ pualall L5 (g (aale Gon GSll (B jaan 0355 (08 500 50 ped CalS Ay Ul Sl s sl o)
Gl 5 LalS ¢ 3halia (saa) (G led) ladiul ol ad) casn @lld 5 e olad) GUadinl Zo )8 ae (S 230 (g 430 Hha A8De lia Y
A8 5 (GLIS) Lgan s el S i 3 52 o] S 3y i (3lalia (S il Ly pain sl ety (Db Ll 2
e bl () (o s (55018, (9008 s, sy, (4 53)) Leas ) s i1 (g siua e 1o 555 0l yiliiall
@S, Alllae (el a8 pe | e i dlllae 2 38) agias Gaallall Jla ) 28 je (e 2l Al all dihie s gy @llid
DAl gl (of ey s (e g, Alaial) Mol U e das pge O3 Vs S sall U e i o8 2 i () (s
cAihie (A ) el pedaai s OIS &) 54 o 5Ll 3 ) 50 138 5 Bl aedany 0 8 )l il Sl 3 G age
i) Jal gal)-2

s(6) d}.l.;:\_b;vm.\_\c} s))mchaﬁumgs\f;cq)}\jame; LD)..\\ ol g J).\\}eh\:\..\um‘ dA\}aJ\).ﬂa_\

) (bad s (5975) 4w CuilS 5 g 8 (141) (Mos gy 48 jal) A sSa Cadld ¢(1988-1980) < sinall A e W Gy
) Dl Ay pall el (I 300 KU (5 8 eland iy Caald @lld ) Adlia) o W) agids a5 gl ) (e T Ay il Cilrana
S 3y B pal) e sSin Lgariiad (0 s Sl sl (s Vg o(dll A5y 0 5538) 5 (sSle 8 o G
Al ) diaie ASll 3l jaa g g8 akd )l Gag pJall oda GlIA ¢ ) sadia slimd 3 50a 8 4y SI) (o il

6 ds
(1988-1980) <l giadll (B ) gada gl 8 5 jagal) 5 B Gl
C_’( %l:j\am PREERE 3 yagall Jil se 8 yagall (5 8 22 L Hlay) Glas
3 Sluai- S K4 S 1988-1985 2432 49 3]
Ja k- 38 1988-1980 2637 40 22
Jsada-Jal 1988-1983 906 52 ) sede S ,e3
il axia - 5975 141 & sanal

(e e ) Zald) Jas (e : jdaall
(G ) Adablaal bt Al )3 (3 ) (i 358 anlB) B 1) el B dad) Jaladl) 1 gl e dlae daaa-]
9004 2002 ¢ «Cpall z3a dnala ¢ 983 A g 4ha)

Glaliiiuy)

sac (A duai (U sade elizad ISl 81 jaadl w358 8 Al aadl Jal sl ) 50) o A ol 028 (e 5 LEY) JDIA (e
Aalal) Calalivig

& pgeany 5 gii g oS Sy Jaa gl Alls 45 ST elld g cand) S i 85 )b Aea) 4l CilS eliadll ) jaa adge-1
-LJ. .

Ao laY) s g g elial Aabia e Al jall ol gi (a3 aUall ¢l st Ciias-2

Zelbll Lpala Sl ol Leils cgabeaBy) Ledalits xdall s jUal-G31jad) 4 jaa cganndl Junlé Libe (1)
.3300= <2009 «lary ¢ il

2013/1/14 gl ¢ ) sade bl Hlaails (AU ek asal ol) ded) ae dpadl il dlla(x)

. 2013/ 1/ 10 gy, 8 Aals (M) Aaalll dglaall 5 ) 50 ()

125



saha sl B Sl B jaall g5 85 b Al skad) Jal sl 52 i la) dyan udlis A/ .

(146491) ple & apde adi )l Ny cpadd (5077) (:J\Pu.‘ls (1957) ple & ) sada elial (jlSu 22e-3

Jwguuuuﬁ\ﬁ c.l‘)}-\.ka-\‘;c‘JJLJ\J}J(MH‘}MM‘)@‘F\JA\F&—L\’J4

LDL:\.\AQL@JA‘G:\“JJL»)JJJJ‘G;ALA )&S\uhuudac;haﬁu&@)ybm&;ﬁss))b)}dm@\dA\)aﬂ5
bl S ) 5 A el IS 18500 108 5 Al )l Al (5 8 capats 5 (5 8 a5 Ol el

Cilua ¢
Hﬁm‘@\JJ\MQME\#\@M@QM\JPJMJ‘;LA@Q&@),:&JFL\\LMJ;\ -
?G'AMJ c_iLu.a‘;.\j\ ‘;\aJL»\J\‘jJ}}AUAM\M\JJ\
uAuSAJ‘EI; W}MJ\UM@JJ}}J\&@QMM&JM\QY cM\J.\]\MJa.mssu\Su;LmDeM\ 1
)A\)Ldme)s.\u\uh.\aa.\wh.\u}‘ﬂh

e@JLALA\Q\mLMLAJSJGL\J\UM@)LQcJ\b}ea\)ﬁul\d.‘);@.d\otsu sale) Jal e sal Jagusi-2
GﬁcJJ\A.\A]\‘fa\_m.“‘sﬁcd\_Uum.\d_“Jj @\M\d&mw}a Mla.m.“u\ MM\M\M\)JJJ\;L}AW:B
bﬁu\d&jd:\h-\d;‘L)AdA’:\u‘UQM‘MBJW‘ULP@A}M\JJJA(JA'M\

JJLAAS‘ 2-.4.\1.5
sty Yl

1989 <3k (Jua¥) daghae 2 (g bl all g gall g ral) placd Jgeal Jlaa (G-1

2009¢! ¢1ha il g Ao Lall A ) Az ) piia (a Al i ) A8 guga el B UL s (Bl cg slada-2

QLAG s]_h ‘&jﬂb J-ﬁl:lﬂ slia J\.\ cQLS.uM eh (J"“ di-‘-.d\ QM\ L;ébie sw—.\ﬂ\ AMA..\D 49424 § U’h ?SLHI cSJJ\Ja-m\-S
.2001

1977 Mg (1ha “_,.iud\ Za,\h.a (Ol 1.}5\)54 ‘;3 M\J.\-C&ﬁl& slad (s la) JlA cdaaa-4

.55

1999 i) 3yl ¢ 5831 Aaukaa (Sl (o Bl 0y gSEY (B sl - (8) ) liud S anl) (JueLani) A (lana-6

2002Jx0) 18 Azghaa 1da (i S g 20 ¢ 988 ¢ (g ) gada-0

s.ﬂ.i.i..i Jﬂ\‘g zu.ﬁw zu_p-ﬂla..“ J\.\ 4‘5}\1\95\ Lg..u'le é.\b&ﬁ?‘ Lq.km “_,.a*\k]\ LAJ&\ ‘d‘ﬂ\ :\:\é‘h ‘dﬁ.dlé u.ul..tc ‘éM"lo

.2009
sl Ll

40 2aad) A rad) dmand) Alaa (3l ad) Sty aliad (A1 ad) g5 sl (B s g Ad gadl olsall (g ra (g o8 2l ¢ g a1
1999

L sSal) e gadaa LN

() Juagall (154 ((1957) ple Juamdl! dgiluaay) de gannall cAualad) guuail) Ay e cAliiall 3 )5 Al jal) 4y ggand)-1
.J\Aiec JWJY\ 3&9}:‘4

4l (5 Al S (1957) ple Jraal dgiluanyl) de garall cdalad) (u gl &g ja2a cAgdilal) 3 )35 Al jal) 4 ) gganll-2
1961 «)aiy il g dslakall g 5 jlaill cpabucail) )3 dagdaa ¢ A g 58 S 9 ) g Aibasleall g Jaca )

35l gl dashaa ((1965) Al Gl alal) dlawil) gl plaad (538 yal) Jlgadl cdasdadil) 351 5 ) ol Ay gganl)-3
1973 calaty csluaadld

cpluaadld (g 58 pall lgad) dngdaa <1982 Ay ghd) 4 panall cpluandll (g 38 sall Jlgad) chapdadil) 3 ) 35 Al jl) 4 ) sgand)-4
Ay

Aadaa (o) Adibla ¢(1987) A Gl alad) aamil] il cpluaadl o 3S yall Slgadl cdasdadil] 3 515 ) ol 4y ) sganl)-5
1988 sty cslaadld 5 38 jall Sl

Busdida pd by 2009 e Ji ) Alidlas B o ll g jeaall il ¢ AladY) ¢ glail) g Japdadal) 3 ) 35 AB) adl &y ggaal) -6

(Busdiia ) sada pLalll daylil) cililby slaal) ad (Ju ) Aiblae slan) 43 paa (Ju ) Addblas -7

2£) 2009 @iliby (g sl 8155V audd (Ju ) (o2 Ao ) )M dale &y e olpall jaluaa g A 30 B g ¢ Fladl (a5 58 aalh) -8
(Buogdia

2009 _sada sliad dh Jic(Gis) prdedail Al g cila glaall 43 jutac Jadadil) 3 ) 5 g6 ¢jlicad ;o8 anld) dagSa -9
, ssada slad L) ase dajliall g aadil) and Bliall jilas 43 e -10

(Bogdiadl & clily)
rdalal) gl sl

A0S ¢ il Al e 30 Gal Y L a8 30315 Ja ) Addlacal dadal) 3 ) gal) (ullal (Cpaaldan Gpualy adilh claad)-1
(Busdial 1) 1€ 2000 cduy) il dua daaly (laY)

126



saha sl B Sl B jaall g5 85 b Al skad) Jal sl 52 i la) dyan udlis A/ .

o Analy (la¥) AS ¢ paaalal) Al ) (Ol S anll) & sl pailadd ) dad) Jodadl) cilie Gleda (Jelawl-2
(Buosdidall ) <1994 (i) ¢l

4,18 (o) 5 4583 A g yha) (AaliiY) Lgadal ) AQliB g ) AdiBlae o pS JSLE g ailiadd B) jaad) Julat cdaaa (e g2-3
(Busdial 1£) 2004 i) ) £Ma daaly Y

‘d:‘:')‘ ‘Cgﬁ\ CM Z\Mle “,l\-\;i\ 3\:\35 ‘J:.I.\u%u ZJM.U ‘d:‘:')‘ Ablaa ‘;é 2.,&391\ bl:\AS‘ uiﬁ JadL ) dALG Jﬁ‘ ‘?JS‘ 0..35:\) ‘Jdlé-4
) (Busdddl »£) 2012

015783 A g i) (Land gad S ) Aliblaa (3l padl (A (g ) galll ) jaall g Lslalin}) BV Glaliae (Bldlae (g aal)-5
(asdiall 2) 2002 s cui i Arala e Ladal) g ALyl p shall A0S

da gkl ¢ ) Adablaal Aidat A 30 (31 ad) (i S aalB) B L 1) el A1 aad) Juladl) ¢ pee dllue daaa oA sgdl-6
2002 «Ja) ¢l £ 3a daala <ol giSa

45 ) Qs s Luald
1-Shorsh M.Resool, Destruction of a nation, printed in USA, 1990.
2-P.Buring, soil and Soils conditions in Irag,Ministry of Agriculture, Baghdad, 1960.
3-Paul, L.Knox and Sallia A Marston, Huamn Geography, fourth Edition, USA 2007.

_; dad i) eOUEa - Ludla
2013 - 1-14) gy, Jsada sliad aliaild | (A1) ot pabl ) pead) n Apnandl) Aljlia — 1
(2013-1 -15) gl , a8 all ppda | (b 5ou Olgumm ) el pn dpnadldil) Alilia - 2

oadlall
asado o Lid 8 ISl 6] gl a isd 5 Lab] it ol g2ll 50

YV ARl agd Gatis | Sl A jall o sl Al Y1 Jin il ie Sl A jaas () seaiiiall () gl jaall L)
s Jalsall ade gana I aa wysill 8 CSER) Jal | mBY) gl Ailaial) (51 b aliiial) OS¢ se Y Sl O A 5
53 Aan) i, alEY) 5 Aiuiall & OS] 1 jaall o ) sill Jalai 5 ) gem et Aol b s, ((updiall s dymglal) Jal sall) Lgiatia
S 313 g, Ao i s Alpaall Cag ks |5 e pazalal) Al e (ST Cluaill ) sedia eliad (1S O e b Al all
Sl g A1 538 (g e N Cangl), A Ia¥) Clan gl (5 sina e ) Ll (s siusa e Sl )5 daas e Lol 1))
Ganaidet Jgaaill 0 5 Radia (g s pall (S5, Al _all dikie 8 S 558 e Jale JS L 5 i1 e o gl
S 35 J sl A Gl Lale L Al yaanall s 2 jaall) dlas¥) Al 5 5( sl 5l dilaiay iy ) J5¥) Jaal
OSaall 55 (85 5 gall Jal gl g0 Ll GlSall canal) o 55 J sy (UGN 5 Sl Al a5 58l Jg¥)-0 (fimae (e (0 5S50
A5 35 gl liallepag it} Abiaciall Apmyalall Jal sall Lo Js¥1 i - (i (ya @S 5 A Jumadl) i (0 (1S3
) lea A S g e e (plandl 5 i Gl gall)en ABaiall G pall Jal sall S Canaall ) sbi Laase
kel shai Ja) (e sl ) dithaie & ASA ) s 8] 3 il il 5 ClaliEia] (e 22

Summary
The role of the geographic factors in distribution for population in Makhmur District

Geographers interest of the geographic population since the past till now by studying geographic
population distribute . So they knew that the distribution of population are not equal any places or
regions . Because of diffirent reasons in distribution are (nature and human factors) . In the exult sight
of the population geographical distribution in area or regions the importance of this studying is that the
population of the Makhmur District in the second half of the previous century by political issues and
administration changes . So It left some negative relics on distribute of this District or on the other
administration unites.

The main aims of this studying is deleted al factors and relics in population distribution in the District

This studying contain of Introduction and three section .
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Thefirst section are about defferation of the areal and studying of other part (geographical pathology )

The second section are about population distribution and it containsin research :
First : Environment division for the population .

Second : contains of the distribution of populations size .

The Third section are about the role of factor in population distribute and researches:
First : It contains the nature factors as ( Terrain ,Climate ,and water resources )

Second : It contains of human factors as ( Historical and political factors)
To emphasis that the studying approaches to the numbers of conclusions and recommendations that
related to the population in the studying areafor the respect the area.
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