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ABSTRACT 

        This study was carried out from (March to October 2014) at two different locations )Bakrajo and 

Kanipanka( in Sulaimani governorate to compare some chemical and physical properties and genetic 

diversity of eight tomato cultivars "Sangaw", "Early Person", "Dimond Star" ,"Guja Faranji", "Aljinan" 

,"Egemen" " Heinz 2274" and "Sun" using RCBD design with four replications and the results shows 

that  "Sangaw" had higher value of fruit equatorial diameter and lower value of polar diameter which 

gave it a broad shape, with lowest firmness .  

       Whereas "Sun" had gave a long cylindrical shape and the highest value of firmness obtained from 

"Sun". Fruits of "Sangaw" cultivar was superior in their Lycopene, Total acidity% and pH contents . 

"Early Person" had higher amount of Ascorbic acid, whereas "Dimond Star" gave maximum values of 

total sugar%  "Guja Faranji" was superior in total soluble solid (Brix %), total soluble solid/ total 

acidity and dry matter% .  Random Amplified Polymorphic DNA (RAPD) analysis was carried out on 

(8) tomato cultivars by (4) primers (OPB-18, OPC-08, OPC-09 and OPV-19). The genetic similarity 

among evaluated cultivars ranged from (0.4) to (1.00). The lowest genetic distance was (0.4) between 

"Sangaw" and "Egemen" cultivars which means that the presence of similarity is high, while the 

highest genetic distance was (1.0) existed among "Sun" , "Sangaw" , "Dimoned Star", "Guja Faranji", 

"Aljinan" and "Egemen" which means that presence of similarity is low. 

...................................................................................................................................................................  
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INTRODUCTION 

       Tomato is the most important vegetable 

crop and considered the first rank in some 

countries whereas; in others it will be the 

second in rank after potatoes. Tomato crop 

belongs to solanaceae (nightshade family) and 

originated in the west coast of South America 

which extends from Ecuador to Chile [29]. 

Tomato fruit used freshly or in salad as well as 

cooking, also it is used in food processing such 

as canning, drying, freezing, tomato paste, 

ketchup and juice because tomato fruit is the 

most prevailed and common vegetable crop all 

over the world, it is getting more interest and 

studies compared to any other horticultural or 

vegetable crops [34].  

       In addition to its important characteristics, 

the tomato yield is typical for physiological, 

cellular and biochemical studies. Tomato is 

easily cultivated with no long life cycle and the 

plants respond well to cultural practices and 

tests concerned with tissue culture and transfer 

of genetic characteristics [14].  

       The most important antioxidant present in 

tomato fruits is carotenoids such as Lycopene 

which differs in the fruits according to ripening 

stage, environmental conditions and variety. 

Carotenoids amounts and their activities as 

anticancer are affected significantly by varieties 

[33]. The economic value of tomato fruits is 

varied with the variation in its contents of total 

soluble solids (TSS), non-soluble solids (NSS), 

Lycopene, vitamin C, total acidity (TA), total 

sugar, fruit size, color, weight and fruit 

firmness. These characteristics plus marketable 

yield enhance fruit value and raise the prices for 

consumers.  

       Rab and Haq [24]observed that TSS of 

Roma tomato cultivar was, 4.08%. Beckles [7] 

indicated that sugars and their influence on taste 

are gauged in several ways. Total soluble solids 

(TSS), the TSS-to titratable acid ratio and the 

total sweetness index (TSI) are three common 

measures.  Radzevicius et al. [26] have showed 

that tomato skin firmness ranged from 6.05 kg. 

cm
-2

 till 10.05 kg. cm
-2

 in "Saint Perrie" and 

"Benito H", respectively, The highest 

significant amount of ascorbic acid(16.2 mg 

100g
-1

) and soluble solids(4.90%) were detected 

in  "Tolstoi H". Aoun et al. [4] have found that 

among (16) tomato varieties, "IRA 9" and "IRA 

162" gave maximum value for fruit diameter 

(92.57 cm), whereas "IRA 103" gave minimum 

value for fruit diameter (27.02 cm). All varieties 

had pH values equal or below 4.49.. Dufera [11] 

reported that higher total soluble solids (Brix) 
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value (4.93) recorded by gene type "Roma VF", 

whereas lower value (1.68) recorded by 

"Beefsteak".  Tigist et al. (36) indicated that 

titratable acidity varied from 0.89% to 0.25%. 

pH values ranged from 3.37 to 4.92 .  

Genetic diversity: Archak et al. [5] found that 

genetic diversity of 27 tomato cultivars grown 

in India was analysed with RAPD markers, 

generated by 42 random primers.  Kulkarni and 

Deshpande [19] have showed that ten tomato 

(Lycopersicon esculentum) genotypes showing 

distinct variation in morphological and 

anatomical features were screened for random 

amplified polymorphic DNA (RAPD).Kumar 

and Gurusubramanian [20] concluded that 

RAPD markers have found a wide range of 

application in gene mapping, population 

genetics, molecular evolutionary genetics and 

plant and animal breeding. Therefore, RAPD 

technique can be performed in a moderate 

laboratory for most of its applications. 

Sharifova et al. [30] mentioned that RAPD 

analysis was carried out on 19 Azerbaijan 

tomato genotypes. The lowest similarity was 

observed between cultivars "Azerbaijan" and 

"Shaker" (0.188), while the highest was 

between "Elnur" and "Garatag" (1.000).  

       This investigation was therefore carried out 

to study and compared chemical and physical 

properties and genetic diversity of different 

tomato genotypes cultivated under the climatic 

condition of two Locations in Sulaimani. 

MATERIALS AND METHODS 

Location: A field experiment was conducted 

from March to October, 2014 at two different 

locations in Sulaimani governorate, Kurdistan 

Region- Iraq. The first location, Bakrajo 

Agricultural Research Station, located on (34◦ , 

35′ , 134″ N ), (45◦ , 22′ , 879″ E) with an 

altitude of (741 meters above mean sea level), 

the second location, Kanipanka Agricultural 

Research Center was located on 35 km east of 

Sulaimani city, with (35◦, 22′ ,25″ N ), (45◦ , 43′ 

, 25″ E) and an altitude of (550 m above sea 

level). Some physical and chemical soil 

properties of both locations during the study 

period are shown in (Table 1). 

Cultivars, Seed sowing and cultivation: Eight 

tomato cultivars („Sangaw” (local), “Early 

Person”, “Dimond Star”, “GugaFaranji”, 

“Aljinan”, “Egemen”, “Heinz 2274” and “Sun” 

) were used in the experiment. Each cultivar 

was hand sown in 64 cell filling peat moss 

portrays by putting (2-3) seeds in each cell and 

germinated in the greenhouse to provide heat 

for germination. Seeds planted on (March 1, 
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2014) and seedling were transplanted when 

attained the height of transplanting after reached 

(2-3) leaves on (April 10, 2014). The field was 

prepared through cultivating by rotary rotivator 

and the rows were prepared mechanically with 

(8 m) length and (1 m) width. The seedlings 

were planted in one side of the rows at (40 cm) 

distance between the plants with (20) plants in 

each row to represent one plot or one 

replication. 

       The experiment was laid down using a 

Randomized Complete Block Design including 

(8) treatments to represent the (8) tomato 

cultivars with four replications. The spacing 

between adjacent blocks was (1 m).Drip 

irrigation system was used in both locations 

with fertilization (4 kg) for each replication 

being carried out in four stages, with 

transplanting, flowering, setting and at harvest 

time. (water soluble fertilizer NPK (20-20-20) 

according to the nutrient levels previously 

obtained by soil analysis and as a function of 

crop demand. Standard agricultural practices 

such as weeding and liquid fertilizer application 

were carried out uniformly during the growing 

season for all replications; the field was 

irrigated as needed which was approximately 

every 1-2 days. 

       GENETIC DIVERSITY: The genomic 

DNA Mini Kit (Generaid Biotech.Ltd Taiwan 

Company) provides a quick and easy method 

for purifying total DNA (including genomic 

DNA, mitochondrial and chloroplast DNA) 

from plant tissue. DNA was isolated from 

leaves according to the method protocol. DNA 

was extracted from fresh leaves of seedling 

according to [28]. The quality and quantity of 

nucleic acids were determined on the agarose 

gel. Four RAPD primers: OPB-18, OPC-08, 

OPC-09 and OPV-19 (Operon Technologies 

Inc., USA) were used for amplification, as 

shown below:   

Primer name Sequence 

OPB-18
 

CCACAGCAGT 

OPC-08
 

TGGACCGGTG 

OPC-09
 

CTCACCGCTCC 

OPV-19
 

GGGTGTGCAG 
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STATISTICAL ANALYSIS: Data were 

analyzed statistically by using analysis of 

variance techniques with the help of computer 

software (XLSTAT-Pro 7.5). Duncan
,
s new 

multiple range test was used to compare the 

differences among the means at significant level 

of 1% for chemical characteristics and 5% for 

other characteristics.

Table (1): Some physical and chemical properties of the experiment locations soils. 

Properti

es 
Sand% Silt% Clay% Texture 

EC(ds.

m
-1)

 
pH N% 

Availab

le P 

(ppm) 

Bakrajo 4.66 54.05 41.29 Silty-clay 0.27 7.77 0.12 5.2 

Kanipan

ka 
4.69 53.2 42.11 Silty-clay 0.11 7.70 0.15 8.4 

Properti

es 

Soluble 

Na
+ 

(Meq/L) 

Soluble 

Ca
+ 

(Meq/L) 

Soluble 

Mg
+ 

(Meq/L) 

Soluble 

K
+ 

(Meq/L) 

Cl- 

(Meq/L

) 

O.M.

% 

CaCo

3 
HCO3 

Bakrajo 0.234 1.9 0.8 0.066 0.5 1.99 25 2 

Kanipan

ka 
0.152 1.4 1.5 0.058 0.4 1.66 23.5 1.7 

Data collected from Bacrajo Agricultural Research Station. 

 Table (2): Some meteorological data of the experiment locations during the study period (2014) 

Months 

Bakrajo Kanipanka 

Average 

Tem.(C
o
) 

Max. 

Tem.(C
o
) 

Min. 

Tem.(C
o
) 

Rainfall 

(mm) 

Average 

Tem.(C
o
) 

Max. 

Tem.(C
o
) 

Min. 

Tem.(C
o
) 

Rainfall 

(mm) 

1/4-

30/4 
18.4 27.6 8.5 36.6 16.7 27.6 5.9 27.2 

1/5-

31/5 
24.9 33.0 14.6 17.0 23.3 35.2 11.3 5.7 

1/6- 30.3 40.3 20.4 1.0 29.3 41.9 16.7 0.0 
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31/6 

1/7-

31/7 
33.7 43.3 24.2 0.0 38.7 44.8 20.5 0.0 

1/8-

31/8 
33.8 42.6 24.4 0.0 31.6 44.6 18.5 0.0 

1/9-

30/9 
28.2 37.0 19.6 0.0 26.6 38.9 14.3 0.0 

1/10-

31/10 
20.7 28.3 13.2 43.0 20.2 29.8 10.6 69.6 

Data collected from meteorological station in Sulaimani 

RESULTS AND DISCUSSION 

       Consistency (Firmness) (kg.cm 
-2

):  

Firmness is one of the major factors of tomato 

fruit quality [28], and one of the most important 

qualitative characteristics in tomato fruits which 

is usually referred as the second rank following 

morphological characteristics particularly for 

the purpose of long distant export. Table (3) 

shows cultivars differ significantly in respect to 

the firmness. "Sun" (4.39 kg.cm
-2

) and "Heinz 

2274" (4.21 kg.cm
-2

) were the most firmness, 

whereas the less firmness was "Sangaw" (1.78 

kg.cm
-2

). Our results were in agreement with 

[24] and [26]. Most consumers prefer firmed 

fruit that do not lose juice during cutting. 

Cultivar firmness differences may be due to 

their differences in firmness of fruit walls, as 

the cells of such walls are small and compact in 

varieties of firm fruits compared to the lower 

ones [12].  

       Shape index: Shape index (fruit length/fruit 

width) or (polar/equatorial) ratio of the fruits 

was significantly different (p≤0.05) among the 

cultivars (table 3). "Sangaw" have greatest 

equatorial and smallest polar diameter among 

other cultivars and have smallest shape index 

(0.46) and have Broad shape. Whereas "Sun" 

has largest shape index (1.11) and have long 

cylindrical shape. Increase in shape index lead 

to become fruit longer and decrease in shape 

index lead to become fruit shape broader [1]. 
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Table (3): Physical characteristics responses of (8) tomato cultivars 

Treatments 
Consistency   

(kg.cm
-1

) 

Fruit polar 

diameter 

(cm) 

Fruit 

equatorial 

diameter 

(cm) 

Shape index Shape 

Sangaw 

(Local) 
1.78 c 2.85 d 6.13 a 0.46 e Broad 

Early 

person 
2.87 b 5.05 ab 5.10 cde 0.98 bc Round 

Diamond 

star 
2.67 b 5.05 ab 5.51 bc 0.90 cd 

Round 

broad 

Guja Faranji 3.31 b 4.12 c 4.08 f 0.99 bc 
Round 

broad 

Aljinan 3.41 b 4.72 c 5.23 bcd 0.90 cd 
Round 

broad 

Egemen 3.33 b 4.87 ab 5.70 ab 0.85 d 
Round 

broad 

Heinz 2274 4.21 a 5.03 ab 4.77 de 1.06 ab Long round 

Sun 4.39 a 5.13 a 4.63 e 1.11 a 
Long 

cylindrical 

Means followed by the same letters are not 

significantly different at 5% P . Numbers 

represents  average of the two locations 

Similar finding observed by [24]. These 

differential criteria follow genetic makeup for 

the variety, that is, each variety has its own 

genetic structure, making the variety different 

from another. Physical properties of tomato 

fruits are related to same distinct morphological 

criteria such as weight, length, size, diameter 

firmness, which give the plant its economic 

value. These properties are basically depending 

on cell division and enlargement; these are 

subjected to environmental and genetic factors 
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and are incident to the range of plant responses 

[29]. 

       Lycopene (mg.100g 
-1

):  Tomatoes are the 

main source of lycopene compounds which is a 

powerful antioxidant carotenoid naturally 

synthesized in tomato [11]. From data presented 

Table (4) it can be seem that the cultivars are 

high significantly different (P ≤ 0.01) in 

lycopene contents. In order to show the 

differences of lycopene content, the results are 

ranged in three groups. It can be observed that 

"Sangaw" gave the higher value (9.42 mg.100g
-

1
). ""Dimond Star" gave the lower value (4.15 

mg.100g
-1

). While the other cultivars values 

ranged between the two. Similar finding 

observed by [11] and [26]. High lycopene 

content of "Sangaw" is more likely to be a 

characteristic associated with cultivar [16]. 

       Ascorbic acid (mg. 100g
-1

):   Tomatoes are 

a good dietary source of ascorbic acid (Vitamin 

C); however the ascorbic acid content varies 

greatly. Data in Table (4) illustrate that cultivars 

had high significant effect (P ≤ 0.01) on vitamin 

C contents in both locations and their average. 

Ascorbic acid content was maximum in cultivar 

"Early Person" (20.33 mg.100g
-1

) at the average 

. Whereas "Egemen" gave minimum contents 

(10.36 mg.100g 
-1

). Similar finding observed by 

[3]. Many factors contribute in this variation, 

but environmental growing conditions and 

cultivar has been recorded as having major 

effects on the ascorbic acid composition [26]. 

       Titratable acidity (T.A. %):  Table (4) show 

that titratable acidity (T.A.) of tomato varieties 

varied from highest T.A. % (1.16%) observed in 

"Sangaw" to lowest T.A. %( 0.41) observed in 

"Earley Person" at Kanipanka and average, 

respectively. Similar finding reported by [1], [2] 

and [3]. According to Kamis et al.(18), high 

sugar and acid content is a sign of good taste 

and flavor. 

       Total Soluble solids (T.S.S. %)( Brix): 

Table (4) shows that maximum values of Brix 

obtained from “Guja Faranji” (6.21) Whereas 

the minimum Brix (3.23) obtained from “Sun”. 

Similar findings were reported by [4] and [35]. 

In cultivated tomato, the soluble solids (S.S.) 

account for about 75% of the total solids [21]. 

Reducing sugars (glucose and fructose) are the 

main components beside sucrose in very small 

quantities and organic acids, lipids, minerals 

and pigments [4]. The difference in value 

between different cultivars may be attributed to 

genetic and physiological potential existed for 

developing tomatoes. Ibarbia and Lambeth [15] 

estimated that allelic variation at about three 
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gene loci controlled soluble solid concentration 

(SSC). Different tomato varieties vary greatly in 

the form and abundance of the metabolites that 

determine Brix and the relationship between the 

concentrations of these metabolites and yield 

[6]. 

       T.S.S. /TA:  This parameter that represents 

maturity [32] which related with the taste index 

was significantly (P≤ 0.01) different among 

tomato cultivars (Table 4). The greatest 

TSS/TA was observed in “Guja Faranji" 

(13.08). Whereas lowest TSS/TA was observed 

in "Sangaw" (5.02). Suarez et al. [12] and 

Abutalibi et al. [1] observed similar results on 

six tomato cultivars. Maturity index is usually a 

better predictor of an acid flavor impact than 

Brix degree or acidity alone. TSS and TSS: TA 

ratios are only proxies for tomato taste and 

quality [7]. The taste index is calculated using 

the values of Brix degree and acidity applying 

the equation performed by [31].as follows:  

                                Brix degree  

Taste index = -------------------------- + acidity  

                             20 x acidity  

       By using this equation, we show that taste 

index in all tomato cultivars higher than (0.84), 

which means that tomato cultivars are tasty. If 

the value of the taste index is lower than (0.7), 

the tomato is considered as having little taste 

[22].  

 

       Total sugar%:  Table (4) show that 

maximum total sugar (4.07%) observed in 

"Dimond Star", whereas minimum total sugar 

(2.65 %) observed in "Early Person". Our 

results are in agreement with [25] and [26] and 

it is clear that different varieties have 

possibilities to express their own genetic 

makeup and consequently holding their physical 

and chemical characteristics if the 

environmental condition under which plants 

grown and developed excluding any limiting 

factor that prevent the plant from growth and 

development. High sugars and relatively high 

acid are required for the best flavor. High acid 

and low sugar will produce a tart tomato, while 

high sugars and low acids will result in a bland 

taste, insipid tomato [17]. 

       pH:   Table (4) show that "Sangaw" gave 

maximum pH value whereas "Guja Faranji" 

gave minimum pH values. The results seemed 

to confirm the literature information available 

on the pH values of tomato fruits [1] and 

[36].Differences in pH values among cultivars 

could be due to genotypic variability. Our 

results shows that titratable acidity and pH 
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value have an inverse relationship and are 

commonly used acidity indicators of tomato. 

According to Compos et al. [8], appropriate pH 

value for industrial tomato varies from 4.3 to 

4.4.In our analysis of measurement, it was 

determined that pH content of "Sangaw" (4.51), 

"Dimond Star" (4.43) cultivars are above 4.4 

and this not suitable for industrial tomatoes.  

       Dry matter%:  Significant dissimilarities 

(P≤ 0.01) were observed within dry matters 

(DM) among different cultivars grown in 

Bakrajo, Kanipanka, as shown in (Average) 

(Table 4). Maximum dry matter content 

obtained from "Guja Faranji" (9.27%) in the 

average. The results are similar to these 

reported by [36] and [37].. According to 

Cuartero and Fernandez [9], several 

characteristics such as dry matter are important 

quality parameters for both fresh market and 

processing tomatoes. The high DM is desired in 

processing paste products and canned tomatoes 

industry because they improve the quality of the 

product [10]. Guja Faranji" had the highest 

percent of dry weight, this higher value for total 

solids is associated mainly with increased TSS 

(6.21) (Table 4) possibly due to increased sink 

strength [13]. 
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Table (4): Chemical characteristics responses of (8) tomato cultivars (Average) 

Treatment 

Lycop

en 

(mg.10

0g
-1

) 

Ascorbi

c acid 

(mg.10

0g
-1

 ) 

T.A.

% 

T.S.S. 

(Brix) 

Tss/T

A 

Total 

sugar

% 

pH 
Dry 

matter% 

Sangaw 

(Local) 
9.42 a 

11.80 

cd 

1.16 

a 
5.53 ab 5.02 d 3.0 bc 4.51 a 7.20 b 

Early 

person 
7.03 b 20.33 a 

0.41 

b 
5.11 bc 

12.55 

ab 
2.71 c 4.31 c 8.0 ab 

Diamond 

star 
4.15 e 12.61 c 

0.78 

ab 
5.61 ab 

9.53 

abcd 
3.65 a 

4.43 

ab 
8.1 a 

Guja 

Faranji 
7.71 b 15.11 b 

0,48 

b 
6.21 a 

13.08 

a 

3.42 

ab 
4.15 d 9.27 a  

Aljinan 4.93 d 
12.26 

cd 

0.83 

ab 
4.48 c 

6.09 

cd 

3.03 

bc 
4.32 c 7.5 ab 

Egemen 4.08 e 10.36 e 
0.49 

b 
5.63 ab 

11.69 

abc 

3.2ab

c 

4.37 

bc 
7.9 b 

Heinz 

2274 
5.79 c 13.02 c 

0.69 

ab 
6.13 a 

11.07 

abc 

2.85 

bc 
4.19 d 7.2 b 

Sun 5.57 cd 
11.18 

de 

0.62 

ab 
3.23 d 

6.96 

bcd 

3.15 

bc 

4.34 

bc 
8.1 ab 

Means followed by the same letters are not 

significantly different at 1% P. Numbers 

represents  average of the two locations 

Genetic diversity:  

       The polymorphic bands obtained with the 

primers: OPB-18, OPC-08, OPC-09 and OPV-

19 were scored as (1) for presence or (0) for 

absence and imported into SPSS programs 

(Table 5). 

       Primer OPB-18 as shown in figure (1) and 

Table (5) gave a total number of 4 fragments, 3 

of them were polymorphic scoring 

polymorphism percentage of 75%. The 
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molecular sizes of produced fragments ranged 

from (900bp) to (350bp). Comparison between 

all entries indicated the distinctness of V5 

genotype from the others. 

Table (5): Presence (1) and absence (0) of bands in some tomato cultivars. 

varieties 
OPB-

18-1 

OPB-

18-2 

OPB-

18-3 

OPC-

08-1 

OPC-

08-2 

OPC-

08-3 

OPC-

08-4 

OPC-

09-1 

OPC-

09-2 

OPC-

09-3 

OPV-

19-1 

OPV-

19-2 

Sangaw 

(Local) 
0 1 1 1 0 0 0 0 0 0 1 0 

Early 

person 
0 1 0 1 0 1 1 1 1 1 1 0 

Diamond 

star 
0 1 0 1 0 1 0 0 0 0 1 0 

Guja 

Faranji 
0 0 0 1 0 0 0 0 0 0 1 1 

Aljinan 1 0 1 1 0 0 0 1 1 1 0 0 

Egemen 1 0 1 1 0 1 0 0 0 0 0 0 

Heinz 

2274 
0 1 0 1 1 0 1 0 0 1 1 0 

Sun 0 1 0 0 0 0 1 0 0 0 1 0 
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Figure (1): PCR Amplified products of 8 tomato genotypes (Lane 1-8) using RAPD primer OPB-18. 

M= Molecular marker (1Kb ladder). 

 

Figure (2): PCR Amplified products of 8 tomato genotypes (Lane 1-8) using RAPD primer OPC-08. 

M= Molecular marker (1Kb ladder). 

 

      (6) Fragments were generated from OPC-08 

primer (figure 2 and Table 5), (4) of them were 

polymorphic. This primer showed the 

percentage of polymorphism (66%). The 

amplified products ranged in molecular size 

between (1000bp) and (300bp). Monomorphic 

fragments among all tomato genotypes 

expressed the common genetic relationship 
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among them, while polymorphic fragments 

expressed the genetic diversity. The primer did 

not produce unique fragmenting patterns 

allowing the discrimination of original against 

their descends. 

   

Figure (3): PCR Amplified products of 8 tomato genotypes (Lane 1-8) using RAPD primer    OPC-09. 

M= Molecular marker (1Kb ladder). 

  Primer OPC-09 scored (4) of amplified 

fragments in all studied genotypes (figure 3 and 

Table 5). These fragments ranged in molecular 

size between (900bp) and (250bp). (3) out of 

the total number of scorable fragments were 

polymorphic, indicated polymorphism 

percentage of (75%). 

 

Figure (4): PCR Amplified products of 8 tomato genotypes (Lane 1-8) using RAPD primer OPV-19. 

M= Molecular marker (1Kb ladder). 



Euphrates Journal of Agriculture Science - 9 (3): 26-45. (2017)                         Omar &Maruf 
 

 
39 

ISSN 2072-3875 

 

       A total of (4) fragments were produced by 

OPV-19 primer (figure 4 and Table 5). As (2) 

out of the total fragment number were 

polymorphic, a low value of polymorphism 

percentage was reported (50%). The molecular 

sizes of amplified fragments were ranged from 

(2000bp) to(750bp). Fragmenting pattern 

obtained from using OPV-19 primer was 

discriminative to changes in allele frequency 

between genotypes. The presence of four 

different fragments in V4 and its absence in 

others confirmed it's uniquely molecular size of 

(1100bp) and (530bp).

 

Table (6): Securable DNA fragments generated by 4 RAPD decamer primers through PCR, 

polymorphic fragments and percent polymorphism of tomato genotypes 

Primer name No. of product 

bands 

No. of polymorphic 

bands  

polymorphic bands   

(%) 

OPB-18 4 3 75 

OPC-08 6 4 66 

OPC-09 4 3 75 

OPV-19 4 2 50 

       The genetic relationship between the 

varieties was determined using the genetic 

distances. This difference between the two 

varieties can provide a good estimate of how 

divergent they are genetically. The genetic 

relationships between the genotypes were 

estimated with Jaccard Coefficient. The matrix 

for genetic distance estimates is shown in Table 

10. The lowest genetic distance was (0.4) 

between V6 with both varieties V1 and V3 

which means that the presence of similarity 

between these two varieties is high degree using 

RAPD markers; may be because they were from 

local varieties and cultivated in the country. The 

highest genetic distance was (1) between 

varieties V8 with V1, V3, V4, V5 and V6 

which means that the presence of similarity 

between them are very low and they were 

collected from different geographical origins 

(Kurdistan region).  
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Table (7): The genetic distance values between tomato varieties studied in RAPD analysis. 

 

Sangaw 

(Local)      

V1 

Early 

person     

V2 

Diamond 

star            

V3 

Guja 

Faranji 

V4 

Aljinan     

V5 

Egemen   

V6 

Heinz 

2274      

V7 

Sun          

V8 

Sangaw 

(Local)   V1 
0        

Early person     

V2 
0.750 0       

Diamond star     

V3 
0500 0.571 0      

Guja Faranji      

V4 
0.800 0.889 0.800 0     

Aljinan             

V5 
0.714 0.556 0.875 0.875 0    

Egemen           

V6 
0.400 0.667 0.400 0.857 0.625 0   

Heinz 2274      

V7 
0.857 0.500 0.857 0.857 0.625 0.889 0  

Sun                 

V8 
1.000 0.875 1.000 1.000 1.000 1.000 0.600 0 

 

CONCLUSIONS:  

        "Sangaw" fruits had the least firmness 

while "Sun" fruits had the most. Fruits of 

different cultivars had different forms between 

broad and long cylindrical.  Genetic diversity 

with RADP indicated similarity in some 

characteristics among some cultivars, while 

non- similarity is obvious among others.  
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 Lycopersicon)               يقارَة انصفات انُٕعٛة نثًار ثًاَٛة اصُاف يٍ انطًاطة        

esculentum Mill) فٙ يحافظة انســهًٛاَٛة 

 سايال جالل عًز                                               ْٕار عهٙ يعزٔف

Ph.D-                           كهٛة انعهٕو انشراعٛةM.Sc.-  ٕانًعٓذ انشراعٙ انحقُٙ فٙ بكزج 

 جايعة بٕنٛحكُٛك فٙ انسهًٛاَٛة       جايعة انسهًٛاَٛة                                 

 انًسحخهص

 ( فٙ يٕقعٍٛ يخحهفٍٛ )بكزجٕ ٔ كاَٛباَكة( فٙ يحافظة انسهًٛاَٛة نًقارَة4102جشزٍٚ األٔل  -اجزٚث ْذِ انذراسة خالل )يارت

 ,"Sangaw", "Early Person"بعط انصفات انكًٛٛائٛة ٔ انفٛشٚائٛة ٔ انحغٛزات انٕراثٛة نثًاَٛة اصُاف يٍ انطًاطة  

"Dimond Star" ,"Guja Faranji", "Aljinan" ,"Egemen" " Heinz 2274" and "Sun".     باسحخذاو جصًٛى انقطاعات

اعطث اكبز قًٛة نطٕل انثًار ٔاقم قًٛة نهعزض يًا ٚاخذ انشكم  " Sangaw " بُٛث انُحائج باٌ انعشٕائٛة انكايهة باربع يكزرات.

انًفهطح يع اقم قًٛة نهصالبة
 

" انشكم االسطٕاَٙ انطٕٚم ٔ اكبز قًٛة نهصالبة.. كاٌ  نصُف Sun فٙ حٍٛ اعطٗ "
 

"Sangaw" 

سكزٚات انكهٛة ايا انصُف اكبز قًٛة نه "Dimond Star"اعطٗ انصُف  pH.اكبز يححٕٖ نهالٚكٕبٍٛ ٔ انحًٕظة انكهٛة% ٔال 

"Early Person"  كاٌ نٓا اكبز يححٕٖ يٍ حايط االسكٕربٛك. انصُف"Guja Faranji"   كاٌ يحقذيا ف يححٕاْا يٍ  انًٕاد

اصُاف يٍ انطًاطة  باسحخذاو  8( ل DNAاَجش جحهٛم ال ) انحًٕظة انكهٛة ٔ انٕسٌ انجاف%./انصهبة انكهٛة  انًٕاد انصهبة انكهٛة

( 0.4( ٔ انحشابّ انٕراثٙ بٍٛ األصُاف انًذرٔسة  كاَث فٙ يذٖ ).OPB-18, OPC-08, OPC-09 and OPV-19) ادئاتاربع ب

" انذ٘ ٚذل عهٗ اٌ انحشابّ بًُٛٓا كبٛز ،  بًُٛا اعهٗ بعذ  Sangaw " ٔ " Egemen ( بٍٛ "0.4اقم بعذ ٔراثٙ  كاٌ ) .(1ٔ )

  "Egemen"و "Aljinan" و "Guja Faranji" و "Sangaw ٔ ""Dimoned Star " ٔكم يٍ " Sun ( بٍٛ "1ٔراثٙ )

 ٔانذ٘ ٚذل عهٗ األخحالف انًٕجٕد بُٛٓى. 

 انكهًات انًفحاحٛة:انطًاطة ، األصُاف ، انصفات انكًٛٛائٛة ٔ انفٛشٚائٛة ،  انحغٛزات انٕراثٛة.

 انبحث يســـحم يٍ رسانة ياجســـحٛز نهباحث انثاَٙ

 

 

 

 

 

 

 

 


