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ABSTRACT: Genetic diversity was investigated among some bread wheat varieties by nine 
simple sequence repeat markers and fifteen agronomic traits. The wheat simple sequence 
repeat markers (SSRs) used determined nine loci located on nine chromosomes and were 
capable of detecting 41 alleles with an average of 4.56 alleles per locus. The number of alleles 
per locus ranged from 3 to 7 and the allelic polymorphism information content (PIC) value 
ranged from 0.448 for the Xgwm333-7B to 0.857 for the Xgwm626-6B with an average of 0.665. 
The results revealed that the varieties differed for SSRs markers and agronomic traits. 
Significant correlation coefficient between gene diversity and the number of polymorphic bands 
was high, r = 0.852 (P <0.01). The genetic similarity based on agronomic traits ranged from 
0.61 to 1.82 was higher than SSR markers which ranged from 0.136 to 0.991. Fifteen 
agronomic traits were used for morphological analysis. Cluster analysis was conducted based 
on SSRs and agronomic traits to group the wheat varieties and construct dendrogram. Three 
main groups distinguished by SSRs. However, the cluster analysis based on agronomic traits 
assigned the varieties into three different groups. SSR markers showed high level of 
polymorphism among the varieties examined. The present study indicates that SSR markers 
and agronomic traits could be successfully used in genetic characterization and diversity in 
wheat. Also, Information generated from this study can be used to select parents for hybrid 
development to maximize yield and its components.  
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Polymorphism information content (PIC), Agronomic traits. 

 
INTRODUCTION 

Bread wheat (Triticum aestivum L.) is the 
first strategic important cereal crop in Egypt. 
The use of plant genetic resources and 
conservation are essential to the continued 
maintenance and improvement of 
agricultural production. Genetic diversity in 
wheats is essential for successful breeding 
and released of new cultivars. The study of 
phenotypic and genetic diversity to identify 
groups with similar genotypes is important 
for conserving, evaluating and utilizing plant 
genetic resources; studying the diversity of 
breeding germplasm; and for determining 

the uniqueness and distinctness of the 
phenotypic and genetic constitution of 
genotypes with the purpose of protecting a 
breeder’s intellectual property rights (Franco 
et al., 2001). Knowing the genetic diversity 
of wheat germplasm is necessary for 
identifying diverse parental combinations 
and creating segregating progeny with high 
genetic variability for selection. Criteria for 
assessment of genetic diversity can be 
different i.e., morphological characters 
(Maric et al., 1998; Salem et al., 2008; 
Sonmezoglu et al., 2012), biochemical 
techniques or DNA markers. Molecular 
markers that reveal polymorphism at the 
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DNA level have been shown to be a very 
powerful tool for genotype characterization 
and estimation of genetic diversity (Plaschke 
et al., 1995; Huang et al., 2002; Salem 
2009). The use of molecular markers for 
evaluation of genetic diversity is receiving 
much attention. Many wheat scientists have 
studied genetic diversity in wheat using 
different molecular markers such as RFLPs 
(Bohn et al., 1999), RAPDs (Mukhtar et al., 
2002) and microsatellite (Huang et al., 2002; 
Dreisigacker et al., 2004 and Laido et al., 
2013). 

Simple sequence repeats (SSRs) is one 
of the PCR based DNA marker (Roder et al., 
1998). SSRs can be used in studying 
genetic diversity, varietal identification, 
genetic map and marker assisted selection. 
It is simple to operate, less expensive, fast, 
does not involve radioactive labeling and 
does not require huge infrastructure to start 
with. The aims of this work were to: i) use 
SSR and agronomic traits to assess level 
and patterns of genetic variability among 
some bread wheat varieties, ii) evaluate 
genetic relationships between some wheat 
varieties and iii) compare results based on 
SSR markers and agronomic traits.  

 
MATERIALS AND METHODS 
Plant materials and cultivation  

Seven bread wheat varieties namely; 
Giza 157, Giza 160, Giza 163, Giza 164, 
Giza 165, Gemmiza 1 and Gemmiza 9 were 

grown at the Experimental Research Farm, 
Faculty of Agriculture, Menoufiya University, 
Egypt, during the two wheat successive 
growing seasons, 2010/2011 and 2011/2012 
(Table 1). Wheat varieties were grown in a 
randomized complete block design (RCBD) 
with three replicates with each plot 
consisting of 1.5 m long rows with 20 cm 
apart and 5 cm between hills. Normal 
agronomic practices were followed as 
recommended in the wheat production area.   

 
Evaluation of Agronomic traits  

Ten guarded plants from each wheat 
varieties were evaluated for a range of 
agronomic traits. Data were determined on 
ten random plants per each plot for fifteen 
agronomic traits of randomly selected 
plants, as follows: ear date, flowering date, 
plant height, number of tillers per plant, grain 
yield per plant, 1000-grain weight, spike 
weight, no of spikes per plant, no of grains 
per spike, hectoliter weight, spike length, no 
of spikelets per spike, spike density, grain 
weight per spike and spike fertility. 

 
DNA Isolation 

Total genomic DNA was extracted from 
leaf tissue per each genotype. Young leaves 
from four weeks old plants were cut as 
tissue samples for DNA extraction. DNA was 
isolated from these genotypes as described 
by Plaschke et al. (1995).  

 
Table 1: Names of the seven wheat genotypes, their pedigree and year of release  

Genotypes Pedigree Year of 
release 

GIZA 157 Giza 155//Pit 62/LR 64/3/Tzpp/Knott 1977 

Giza 160 Chenab70/Giza 155 1982 

Giza 163 T. aestivum/Bon//Cno/7C CM33009-F-15 M-4Y-2 M-1 M-1 M-1Y-0 M 1987 

Giza 164 Kvz/Buha ‘‘s’’//Kal/Bb CM33027-F-15 M-500y-0 M 1987 

Giza 165 0Mcno/Mfd//Mon ‘‘S’’ CM43339-C-1Y-1M-2Y-1M-2Y-0B 1987 

Gemmiza 1 Maya 74/On//1160.147/3/Bb/Gall/4/Chat‘‘s’’ CM58924-1GM-OGM 1991 

Gemmiza 9 Ald‘‘s’’/Huac‘‘\s’’//CMH74A.630/5x CGM.4583-5GM-1GM-0GM 2000 

 

2 
 



 
 
 
 
Estimation  of  genetic  diversity  among  some bread  wheat  (Triticum …………..  
 

SSR markers analysis  
SSR analysis was conducted using the 

nine polymorphic SSR markers (Table 2). 
PCR reactions were carried out in a volume 
of 26 µl. PCR mixtures contained 2.0 µl 
wheat genomic DNA, 2.5 µl 10x PCR buffer, 
1.5 µl 25 mM MgCl2, 0.5 µl dNTP, 1.0 µl 
SSR primer, 0.1 µl Taq DNA polymerase 
and 18.4 µl diH2O. Amplification for all SSR 
markers were carried out according to Roder 
et al., 1998, the following program 
conditions, initial denaturation at 94°C for 3 
min, then denaturation for 45 cycles at 94°C 
for 1 min, annealing for 45 cycles at 50, 55 
or 60°C for 3 min, extension for 45 cycle at 
72° C for 1.3 min, followed by final extension 
at 72°C for 5 min.  

 
Marker Polymorphism   

Amplification products of PCR were 
analyzed by electrophoresis on 1.2% 
agarose gels in 1x TBE buffer, stained by 
ethidium bromide, visualized and 
photographed under ultraviolet illumination 
UV light. 
 
Data Collection and Diversity 
Analysis  

SSR markers were scored for the 
presence (1) or absence (0) of amplified 
bands for each sample. Genetic similarity 
coefficients were calculated using the 
Numerical Taxonomy Multivariate Analysis 
System (NTSYSpc) Version 2.1 software 
package. The resulting similarity coefficients 
were used to perform the cluster analysis by 
the unweighted pair group method of 
arithmetic mean (UPGMA). All calculations 
were performed using the NTSYS-pc 
version 2.1 software package  Biostatistics 
Inc., USA, (Rohlf, 2000). SSR polymorphism 
rates were determined using polymorphism 
information content (PIC) value, which were 
calculated according to the formula: 

∑
=

−=
k

1i

21PIC iP , where k is the total 

number of alleles detected for a locus of a 
marker and Pi is the frequency of the ith 
allele in the set of seven genotypes 
investigated (Anderson et al., 1993). Data 
for agronomic traits were standardized as 
described by Roldan-Ruiz et al. (2001) and 
then used to estimate the Euclidean 
distances.  

 
Table 2: Description of nine wheat microsatellites markers, their chromosomal location, 

motif and annealing temp. 

No SSRs  Chromosome Motif Annealing 
temp. (°C) 

1 Xgwm164 1A (CT)16 55 

2 Xgwm268 1B (GA)17TA(GA)27 55 

3 Xgwm312  2A (GA)37 60 

4 Xgwm374  2B (GT)17 60 

5 Xgwm608  4D (GA)16 60 

6 Xgwm071  3D (GT)20 60 

7 Xgwm601  4A (CT)17 60 

8 Xgwm626  6B (CT)5(GT)13 50 

9 Xgwm333  7B (GA)19 55 
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RESULTS AND DISCUSSION 
SSRs Polymorphism  

In total, nine SSR markers for nine loci 
were tested for their ability to generate SSR 
banding patterns from DNA corresponding 
and evaluate the genetic diversity of seven 
bread wheat varieties. All SSR markers 
used in this study yielded polymorphic 
fragments, yielding a polymorphism rate of 
100% among the seven varieties. A total of 
41 alleles were detected. The number of 
alleles per locus ranged from 3 to 7  with an 
average number of 4.56 alleles per locus 
(Table 3). A wide range  allelic variants was 
observed for each locus (Table 3). The 
maximum number of alleles was observed at 
Xgwm626 and their size ranged from 96 to 
108 bp. A similar pattern of allelic variation 
was also detected at other loci. Different 
number of alleles has been detected in 
wheat using microsatellite markers. Huang 
et al. (2002) reported an average allele 
number of 18.1 in 998 gene bank 
accessions of hexaploid wheat originated 
from 68 countries of five continents. 
Khlestkina et al. (2004) found an average 
allele number of 6.6 in 54 Siberian old and 
modern common spring wheat varieties. 
Roussel et al., 2005 reported an average 
allele number of 16.4 in 480 wheat varieties 
originating from 15 European geographical 
areas and released from 1840 to 2000. 
Salem et al. (2008) detected an average of 
3.2 alleles in seven wheat varieties.  In the 
present study, the average number of alleles 
was 4.56 in seven wheat varieties. The 
value was lower than most previous studies, 
but it was comparable with Stachel's results, 
which detected 4.8 alleles per locus in wheat 
varieties (Stachel et al., 2000) and was high 
than the average of 3.2 alleles per locus in 
seven wheat varieties detected by Salem et 
al. (2008). In the present study, the average 
number of alleles was different for individual 
genomes: 11 for A genome, 24 for B 
genome and 6 for D genome. This might 
suggest that D genome is the most 

conserved. This may be due to the evolution 
of wheat genomes, as D genome was 
incorporated into hexaploid wheat much 
later than A and B genomes, so it may be 
less diverse. On the other hand, the number 
of SSR alleles located on B genome may 
reflect its greater variability sustained during 
evolution (Feldman 2001). Those results are 
consistent with data achieved by Roder et 
al. (1998) and Huang et al. (2002) for SSR 
markers.   
 
Gene diversity   

The allelic polymorphism information 
content (PIC) values ranged from 0.448 for 
the Xgwm333 to 0.857 for the Xgwm626 
with an average of 0.665 (Table 3). 
Nevertheless, these results confirm the 
conclusion of Plaschke et al., 1995 that the 
small number of markers is sufficient to 
distinguish closely related wheat varieties 
and carry out phylogenetic studies, hence 
could select genotypes for highest genetic 
diversity. Wheat SSR markers showed an 
average PIC value of 0.665, which confirms 
that wheat SSR markers are highly 
informative  (Botstein et al., 1980). Gene 
diversity obtained in the present 
investigation was comparable with previous 
results on genetic diversity of wheat using 
SSR analysis. 

The present results revealed that, the 
value of gene diversity increased with the 
increasing number of alleles at a given locus 
(Fig. 1). The correlation coefficient between 
gene diversity and the number of 
polymorphic bands was high, r = 0.852 (P 
<0.01). The linear relationship between them 
is shown in Figure 1. Therefore the number 
of alleles can be used for the evaluation of 
genetic diversity. Our results agree with 
those of Huang et al. (2002) and Salem et 
al. (2010) who reported that the PIC value 
was correlated with the number of alleles, 
and did not agree with those of Prasad et al. 
(2000). 
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Table (3): SSR markers, position, number of alleles, size range of alleles  (bp) and 
(PIC)  

Locus Position Number of 
alleles 

Size range of alleles 
(bp)   

 PIC 

Min  
alleles 

Max  
alleles 

Xgwm164 1A 3 129 147 0.449 

Xgwm268 1B 7 85 243 0.844 

Xgwm312  2A 5 212 241 0.755 

Xgwm374  2B 7 91 343 0.837 

Xgwm608  4D 3 188 192 0.612 

Xgwm071  3D 3 212 238 0.612 

Xgwm601  4A 3 147 177 0.571 

Xgwm626  6B 7 96 108 0.857 

Xgwm333  7B 3 122 144 0.448 

Total   41       

Mean   4.56     0.665 

 

 
 
Figure 1: Relationship between gene diversity and the number of alleles detected using 

nine SSR markers.  
 
Genetic relationship and diversity 
among different wheat varieties 

To assess the genetic diversity of wheat 
varieties, marker data were converted into 
binary matrix, which in turn allowed to 
calculate the genetic similarity index. A 

dendrogram derived from UPGMA cluster 
analysis based on the GS coefficient matrix 
for the seven varieties was constructed. 
Basically, all varieties could be 
distinguished. The genetic similarity 
coefficient for all varieties ranged from 0.136 
to 0.991 (Table 4).  
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Table 4: Genetic similarity estimates for seven wheat genotypes based on nine SSR 
markers. 

 Giza 
163 

Gemmiza 
1 

Giza 
157 

Giza 
160 

Giza 
164 

Giza 
165 

Gemmiza 9 

Giza 163 1       

Gemmiza 1 0.599 1      

Giza 157 0.542 0.877 1     

Giza 160 0.510 0.966 0.468 1    

Giza 164 0.136 0.653 0.683 0.547 1   

Giza 165 0.622 0.991 0.566 0.797 0.692 1  

Gemmiza 9 0.572 0.740 0.884 0.668 0.642 0.915 1 

 
A dendrogram was created with the use 

of these data (Fig. 2) for each pairwise 
similarity estimation. The consensus tree 
showed that the seven wheat varieties were 
divided into three major groups. Group I 
consisted of five bread wheat varieties 'Giza 
163', 'Giza 164' , 'Giza 157', 'Giza 160'  and  

'Giza 165'  and was divided into three 
subgroup. Subgroup IA consisted of two 
varieties 'Giza 163' and 'Giza 164'. The 
subgroup IB included the two varieties 'Giza 
157' and Giza 160'. However, The subgroup 
IC included only one variety Giza 165'. 
However, Group II consisted of one variety 

'Gemmiza 9'. Also, group III consisted of only 
one variety 'Gemmiza 1'. In general, the 
similarity indices showed that the two most 
closely related varieties were Giza 163 and 
Giza 164 (Fig 2). On the other hand, the two 
Egyptian wheat varieties Gemmiza 1 and 
Giza 165 were the most genetically 
diversified from other varieties sources and 
could be important sources for new cultivar 
development if they differ in useful 
agronomic traits. It should be noted here 
that varieties grouping here by cluster 
analysis depended on the polymorphic SSR 
markers. Cultivars grouped together by the 
SSR markers could have noticeable 
phenotypic differences in morphology, 
growth habits and agronomic traits. 
 
 

Agronomic traits analyses  
Genetic distances for agronomic 
traits  

Distance estimates based on 15 
agronomic traits ranged from 0.61 to 1.82  
(Table 5). The lowest distance was between 
Gemmiza 9 and Giza 164 indicting the close 
relationship within each of this pair of bread 
wheat varieties. However, the highest 
genetic distance was between Giza 157 and 
Gemmiza 1 indicating the wide relationship 
between these wheat varieties (Table 5). 
 
Relationship among different 
wheat varieties based on 
agronomic traits  
Cluster analysis based on the agronomic 
traits assigned the varieties into three major 
groups (Fig. 3). The first group includes Giza 
163 and Gemmiza 1. While, the second 
group was divided into two sub-groups; the 
first sub-group IIA included Giza 164 and 
Gemmiza 9. However, the second sub-
group IIB included Giza 165. However, 
Group III consisted of two varieties 'Giza 157' 
and 'Giza 160'. In general, The similarity 
indices showed that the two most closely 
related varieties were Giza 164 and 
Gemmiza 9 (Fig. 2). On the other hand, the 
two varieties Gemmiza 1 and Giza 157 were 
the most agronomically diversified from 
other genotypes sources and could be 
important sources for new cultivar 
development. 
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Fig. 2: Dendrogram generated based on UPGMA clustering using SSR analysis among 
seven bread wheat genotypes.  

 
 
Table 5: Genetic distance estimates for seven bread wheat varieties based on agronomic 

traits. 

 Giza 
163 

Gemmiza 
1 

GIZA 
157 

Giza 
160 

Giza 
164 

Giza 
165 

Gemmiza 9 

Giza 163 1       

Gemmiza 1 0.84 1      

GIZA 157 1.37 1.82 1     

Giza 160 1.44 1.74 1.18 1    

Giza 164 1.27 1.44 1.46 1.26 1   

Giza 165 1.43 1.58 1.80 1.71 0.92 1  

Gemmiza 9 1.31 1.66 1.61 1.34 0.61 1.17 1 
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Fig. 3: Dendrogram generated based on UPGMA clustering method and Euclidean 

similarity coefficient among seven wheat varieties. 
 
Comparison between molecular 
marker and agronomic traits 

Agronomic traits analysis of wheat 
varieties was coupled with molecular 
analyses (SSR markers) to investigate the 
genetic relationships among seven varieties. 
The varieties showed diverse agronomic 
traits and distinct SSR markers patterns 
(Fig. 2 & Fig. 3). It means that the 
dendrogram clusters disagree with 
agronomic traits distance. Also, the range of 
genetic distance based on agronomic traits 
was on average higher than SSR markers, 
which may reflect the influence of the 
environment on the performances of the 
materials. Therefore, the DNA markers and 
agronomic traits will not necessarily gain 
closely matching results (Vollmann et al., 
2005, Martnez et al., 2005; Sonmezoglu et 
al., 2012). Three reasons for the low 
correlation between DNA markers and 
agronomic traits: (a) DNA markers cover a 
larger proportion of the genome, including 
coding and noncoding regions, than the 
agronomic traits (Semagn, 2002 and Salem 
et al., 2008), (b) DNA markers are less 
subjected to artificial selection compared 

with agronomic traits and (c) the screened 
SSR markers did not necessarily amplify the 
DNA regions linked to the gene regions 
expressing the agronomic traits used in this 
study Sonmezoglu et al. (2012). Martnez et 
al. (2005) believed that the correspondence 
between different methods might be 
improved by analyzing more agronomic 
traits and DNA markers.  

The knowledge about the genetic 
relationships of varieties provides useful 
information to address breeding program 
and germplasm resource management 
(Roldan-Ruiz et al., 2001). In summary, our 
data showed significant variation in 
agronomic traits and SSR polymorphisms 
among bread wheat varieties. This study 
using SSR markers and agronomic traits 
revealed considerable amount of genetic 
diversity among seven wheat varieties. The 
SSR data can be used in selecting diverse 
parents in breeding program and in 
maintaining genetic variation in the 
germplasm, is crucial in utilizing the genetic 
potential of these varieties for improvement 
of traits needed for adaptation to various 
stress conditions. Also, this study shows that 
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analyzing higher numbers of varieties may 
not add much practical value to a general 
plant improvement program, unless a 
specific crossing program is aimed towards 
the improvement of specific traits. It is 
therefore suggested that a focused breeding 
scheme should be adopted while analyzing 
genome diversity estimates for parent 
selection to gain maximum value and 
practical impact on a breeding program. 
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 الوراثي بین بعض أصناف قمح الخبز باستخدام المعلمات الجزیئیة  باعدتقدیر الت
 والصفات المحصولیه

 

 )4(رداانجي ادو ،   )4(خالد فتحي سالم،  )3(فوزي الفقي ، )2(عبد الحمید نوار، ) 1(السید العبساوي
 جامعه مدینه السادات, مصر ،همعهد الهندسه الوراثیه والتكنولوجیا الحیوی ،قسم المعلوماتیه الحیویه )1(
 مصر ،جامعه المنوفیه ،قسم المحاصیل, كلیه الزراعه )2( 
 مصر ،جامعه الازهر ،كلیه الزراعه ،قسم البیوتكنولوجیا )3( 
 مصر ،جامعه مدینه السادات ،معهد الهندسه الوراثیه والتكنولوجیا الحیویه ،قسم البیوتكنولوجیا النباتیه) 4(

 الملخص العربى
د اســتخدام المعلــم الجــزئ المیكروســتالیت مهــم لتقــدیر التنــوع الــوراثي فــي القمــح وكــذلك الصــفات المحصــولیه، یعــ

 ویهدف إجراء هذا البحث إلى:
ا) استخدام المعلم الجزیئي المیكروستالیت والصفات المحصولیه لتقییم التنوع الوراثي بین بعض أصناف قمح الخبز، 

ین بعـض أصـناف القمـح, ج) مقارنـة النتـائج علـى أسـاس اسـتخدام كـلا مـن المعلمـات ب) تقییم العلاقـات الوراثیـة بـ
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تســعه معلمــات جزیئیــه وقــد اســتخدم لتنفیــذ هــذا البحــث الجزیئیــه والصــفات المحصــولیه فــي تقــدیر التنــوع الــوراثي. 
  (.Triticum aestivum L)میكروسـتالیت  لدراسـة التنـوع الـوراثى لسـبعه أصـناف مـن قمـح الخبـز والتابعـة للنـوع 

م . وفیما یلي ملخـص لأهـ9 ، جمیزة1، جمیزة 165، جیزة 164، جیزة 163، جیزة  160، جیزة  157وهم جیزة 
  :نتائج ال
 3ألیـل لكـل موقـع وراثـى وتـراوح عـدد الألـیلات بـین  4.56ألیـل وراثـي بمتوسـط  41كان إجمـالي عـدد الألـیلات  -1

 ألیل. 7الى 
للمعلــــم الجزیئیــــي  0.448عــــن التنــــوع الــــوراثى للتســــعه معلمــــات جزیئیــــه مــــابین  والتــــي تعبــــر PICكانــــت قــــیم   -2

Xgwm333 سـبعه علي الكرموسـوم B   ،0.857 للمعلـم الجزیئیـي   Xgwm626 علـي الكرموسـوم سـته B  ,
 .0.665وبمتوسط قدرة 

 " بین التنوع الوراثي وعدد الألیلات.  r = 0.852 , (P <0.01رتباط عالي المعنویه "(الاكان معامل  -3
, وكانت أعلى من علامات  1.82الي  0.61تراوحت قیم التشابه الوراثي على أساس الصفات المحصولیه من  -4

 .0.991الي  0.136قیم التشابه الوراثي على أساس المعلمات الجزیئیه التي تراوحت من 
ت الجزیئیـــه و علـــى أســـاس الصـــفات المحصـــولیه علـــي ثلاثـــه اشـــتملت نتـــائج الدنـــدوجرام علـــى أســـاس المعلمـــا -5

 . بین الأصناف مورفولوجیا و جزیئیا مجموعات رئیسیه ولكن غیر متطابقین مما یدل علي وجود اختلافات
أوضحت هذه الدراسة أنة یمكن الحصول على أعلى اختلافـات وراثیـة بـین أصـناف القمـح المسـتخدمه باسـتخدام  -6

  الجزئي المیكروستالیت وكذلك عمل البصمة الو راثیة لهذه الأصناف. أقل عدد من المعلم
التنـوع الـوراثي  قدیرتشیر الدراسة إلى أن المعلمات الجزیئیه والصفات المحصولیه یمكن أن تستخدم بنجاح في ت -7

تهجینـات بـین الفي القمح. أیضا المعلومات الناتجه من هذه الدراسة یمكن أن تسـتخدم لتحدیـد الآبـاء الداخلـه فـي 
 .فى برامج تربیة القمح المحصول ومكوناته زیادة فىلتحقیق أقصى  الأصناف

باء المختلفة فى برامج التربیـة و فـى الحفـاظ علـى التنـوع الـوراثى فـى لآفى اختیار ا SSRیمكن استخدام بیانات  -8
لهـذة الاصـناف لتحسـین الصـفات  مكانـات الوراثیـةلإالاصول الوراثیة، و هذا یعتبر أمر حاسم فى الاسـتفادة مـن ا

 جهادات البیئیة المحتلفة.لإاللازمة للأقلمة مع ظروف ا
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