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Abstract 
This study was carried out during two successive seasons of 2017 and 2018 

to evaluate some pomegranate cultivars grown at Assiut Governorate, Egypt. 
Three local Egyptian pomegranate (Punica granatum L.) cultivars, namely Assi-
uty, Assiuty-1 and Nab-Elgamal compared to Manfalouty cv. which is one of the 
commercial cultivars in Egypt. Vegetative growth’ traits, yield components and 
fruit quality as well as numerical evaluation were investigated. 

Growth traits were determined (shoot and leaf traits) and yield components 
(fruit set percentage, yield/tree (kg) and fruit cracking percentage) as well as 
physical fruit traits (weight, dimension, grains percentage and juice percentage). 
The chemical traits such as total soluble solids, titratable acidity, reducing sugars 
as well as vitamin C and anthocyanin contents were assessed. 

The obtained results indicated that there is a wide variation in each of these 
traits among the studied cultivars. Assiuty-1 cultivar had the highest values of 
most studied traits compared to the other studied cultivars, respectively. On other 
hand, the least values of these traits were recorded of Nab-Elgamal cultivar. As 
the numerical evaluation of these studied cultivars, it could be arranged in a de-
scendingly order as follows: Manfalouty, Assiuty, Assiuty-1 and Nab-El-gamal 
cultivar. 

The inter simple sequence repeats (ISSR) marker was used to assess the ge-
netic relationship among the pomegranate cultivars. UPGMA-cluster analysis 
discriminated the four tested cultivars based on data of ISSR at 0.76 similarity. 
Assiuty and Assiuty-1 cultivars showed the highest value of similarity (0.87) on 
the dendrogram, both cultivars showed a good relationship with Nab Elgamal 
cultivar by showing an average value of similarity (0.82). While, Manfalouty cul-
tivar showed low similarity (0.76) with the rest of cultivars and was separated in 
a single branch on the dendrogram. This grouping showed a clear genetic rela-
tionship among the tested cultivars, which could be used in breeding and im-
provement programs of pomegranate. 

These results revealed that Assiuty and Assiuty-1 are considered promising 
cultivars to obtain a high yield with good fruit quality compared to Nab-El-
Gamal. 
Keywords: Pomegranate, Yield, Fruit quality, Vegetative growth, genetic relationship. 
 

Introduction 
Pomegranate (Punica granatum 

L.) is considered one of the ancient 
and sacred fruit trees in the Mediter-
ranean zone (Stover and Mercure, 
2007), It is believed that the center of 

origin of pomegranate is the region 
extended from Iran to the Himalayas 
in northern India, and then it spread 
to other parts of the world (Levin, 
1994). Pomegranate are native to cen-
tral Asia and are adaptable to a wide 
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range of climate and soil conditions. 
Thus, it is grown in many different 
geographical regions including the 
Mediterranean basin, Asia and Cali-
fornia (Morton, 1987 and Holland et 
al., 2009). 

The area planted with this fruit 
crop is increasing in the world due to 
its hardy nature, high yield, low 
maintenance cost and good keeping 
quality (Khodade et al., 1990). 

Pomegranate fruits (Punica 
granatum L.) are consumed directly 
as fresh arils as well as fresh juice. 
They are also used in the food and 
beverage industry for flavouring and 
as colouring agents as well as jellies 
(Al-Said et al., 2009; Opara et al., 
2009) and can even be processed into 
powders (Sagar and Islam, 2006). 
The fruit is rich in phenolic antioxi-
dants hence its receiving great atten-
tion with the demand expected to in-
crease in future. Juice content ranged 
from 75.0 to 43.0, total soluble solids 
ranged from 20.33 to 12.27 (°Brix) 
and titratable acidity (TA) ranged be-
tween 2.81% and 0.30% in pome-
granate juice, respectively. The pH 
and vitamin C content also ranged 
between 4.53-2.91 and 9.48-2.77 
mg/100 ml, respectively (Eccles,2009 
and Arjmand, 2011). 

The composition of pomegran-
ate juice depends on cultivar type, 
growing region, climate, maturity, 
cultural practice, storage and process-
ing factors (Melgarejo et al., 2000 
and Ozkan, 2003). 

Successful cultivation of any 
fruit crop requires selection of a suit-
able cultivar for a particular climatic 
condition. Within this province, there 
is variability in agro-climatic condi-
tions, such that cultivars which per-

form well in one locality may not per-
form in the same way under different 
climatic conditions. 

Determination of the pomologi-
cal characteristics of fruits is an im-
portant aspect for producers, packers, 
juice producers, marketers and con-
sumers. It is also important for the 
engineers to design equipment and 
processes for harvesting, handling, 
sorting, sizing, packing, storing and 
processing. Several researches re-
ported a great variation in pomologi-
cal characteristics among the pome-
granate cultivars. 

Many pomegranate cultivars are 
in production, cultivation preferences 
are mostly based amongst other 
things, on climatic conditions (Prasad 
and Bankar, 2000; Prasad et al. 2003) 
and physicochemical qualities of the 
cultivar (Al-Said et al. 2009, Opara et 
al. 2009; Shwartz et al. 2009; Tehrani-
far et al. 2010; Zhuang et al. 2011, 
Khathutshelo et al., 2014) which 
would further determine maturity and 
markets. 

The Egyptian cultivars of 
pomegranate have a wide variation in 
the morpho-logical and chemical 
characteristic for many uses of fresh 
fruit and of industry purpose (Ismail 
Omayma et al., 2014). Molecular 
markers have been overcoming limi-
tations of morphological and bio-
chemical markers due to the influence 
of environment on the performance of 
genotypes. A wide range of molecu-
lar markers have been used to assess 
genetic diversity of pomegranate cul-
tivars as well as wild genotypes from 
different parts of the world. Inter-
Simple Sequence Repeats (ISSR) 
analysis is considered as an efficient 
molecular marker, showing genetic 



Assiut J. Agric. Sci., 50 (3) 2019 (134-149)                                              ISSN: 1110-0486 
Website: www.aun.edu.eg/faculty_agriculture/journals_issues_form.php    E-mail: ajas@aun.edu.eg 

 136 

variation in the wild pomegranate 
populations (Zahra et al., 2012). 
ISSR and AFLP analyses were used 
to assess the genetic variability and 
relationships among different Egyp-
tian pomegranate cultivars (Ismail et 
al., 2014). Eldessoky et al., (2017) 
used ISSR markers to screen the ge-
netic diversity in pomegranate culti-
vars from Egypt and Kingdom of 
Saudi Arabia and concluded that 
ISSR are important in strategies for 
revealing molecular relationships 
among pomegranate cultivars. 

So, the present investigation 
was carried out to assess the perform-
ance of some pomegranate (Punica 
granatum L.) cultivars and to select 
the suitable cultivars for commercial 
cultivation. 
Materials and Methods 

This study was carried out 
throughout 2017 and 2018 seasons to 
evaluate four cultivars of pomegran-
ate grown at Assiut Governorate, 
Egypt. 

Pomegranate cultivars were 
Manfalouty, Nab-El-gamal, Assiuty 
and Assiuty-1. 

All horticultural practices were 
carried out as recommended. Ten 
trees from each cultivar were chosen 
and each tree was represented as a 
replicate in a randomized complete 
block design Commercially ripe fresh 
fruits were randomly harvested on 
September to October from mature 
trees (14 years old) from a Private 
Orchard located at Assiut, Egypt. 
The following parameters were 
measured during the two studied sea-
sons. 
A- Vegetative growth: 

Four main branches which 
nearly uniform in growth, diameter 

and foliage density and distribution 
around the periphery of each tree 
were chosen and labeled in April, 
Data of the vegetative characteristics 
included  

1– Tree trunk girth at 0.5 meter 
above the soil service. 

2– Shoot length (cm). 
3– Leaf number/shoot. 
4– Leaf area (cm2), where thirty 

full mature leaves/ tree of the labeled 
shoot were randomly taken and 
weighing 90 sections of 1 cm2 and 
then the average leaf area determined 
as follows: 

(g)weightSections
(g)weightLeaves)2(cmareaLeaf 

 

5– Leaf chlorophyll content was 
recorded by using chlorophyll meter 
(Minolta SPAD 502 plus). Using ten 
leaves from the fourth terminal ex-
pended leaf of the shoot. 
B – Yield components: 

1- Fruit set percentage. 
2- Date of harvest: the date of 

each cultivar was recorded 
3- Yield/tree (kg), at harvest 

time of each cultivar, the fruits per 
each tree were harvested and weighed 
and then the yield/tree (kg) was re-
corded. 

4- Fruit cracking percentage 
was calculated as follows: 

100x
efruits/tre ofnumber  Total

efruits/tre cracked of No.%Cracking 
 

C- Fruit physical properties: 
1- Fruit weight (g): At mature 

stage a sample of ten fruits per repli-
cate was weighed. 

2- Fruit height and diameter 
(cm) were measured by using vernier 
caliper. 

3- Fruit peel and aril were 
weighed by digital balance. 
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4- Grains percentage was calcu-
lated as follows: 

 
Grains percentage= 

 
5- Fruit juice volume (cm2) was 

measured using graduated cylinder 
and juice percentage to whole the 
fruit was calculated. 
D- Fruit chemical properties: 

1- Total soluble solids percent-
age (TSS%) was determined in fruit 
juice using the hand refractometer. 

2- Total acidity using titration 
by NaOH at 0.1 N and phenolphtha-
lene as an indicator then expressed as 
citric acid, according to A.O.A.C. 
(1985) and then TSS/acid ratio was 
calculated. 

3- Percentage of reducing sug-
ars in juice was determined, accord-
ing to Lane and Eynon procedure 
which outlined in A.O.A.C. (1985). 

4- Vitamin C content (mg 
ascorbic acid/100 mL juice): It was 
determined by titration against 2,6 
dichlorophenol indophenol dye ac-
cording to A.O.A.C. (1985). 

5- Total anthocyanin content of 
juice was calculated according to 
Rabino and Mancinelli (1986). 
E- General evaluation: 

General evaluation of the tested 
of pomegranate cultivars was calcu-
lated on the basis of 100 units which 
were divided among the vegetative 
growth and fruiting. Hundred units 
were shared among the studied culti-
vars 30 units for girth of tree, shoot 
length and total leaves. 30 units for 
the yield per tree cracking % and ear-
liest and 40 units for fruit weight, 
soluble solids, anthocyanin and V.C. 
content. Each tree that gave the best 
results in any character was tested 

and took lower units equal to their 
quantities. 
DNA isolation procedure  

Fresh pomegranate leaf tissues 
were collected separately from differ-
ent cultivars. The bulked DNA ex-
traction from each cultivar was per-
formed using DNeasy plant Mini Kit 
(QIAGEN). 
DNA quantification                                                                                              

DNA concentration and purity 
were detected using spectrophotome-
ter and agarose gel electrophoresis 
according to Stuling and Amerger 
(1994).                       
Inter Simple Sequence Repeat 
(ISSR-PCR) procedure  

ISSR amplification was per-
formed according to Gupta et al. 
(1994). ISSR-PCR products were 
separated on 2% agarose gel, stained 
with ethidium bromide and captured 
by a gel documentation system. 
Seven ISSR primers were used in the 
study, i.e. 14-A (CT)8TG, 49-A (CA)6 
AG, HB-8 (GA)6GG, HB-10 
(GA)6CC, HB-12 (CAC)3GC, HB-15 
(GTG)3GC and UBC-807 (AG)8T.  
Molecular data analysis                                                                                     

The software NTSYSpc ver. 
2.20s was used, and genetic similari-
ties were computed using Jaccard’s 
coefficient (1908) of similarity. Clus-
ter analysis was performed on simi-
larity estimates using the unweighted 
pair-group method with arithmetic 
averages (UPGMA). One thousand 
repetition counts were used to gener-
ate the bootstrapping using the Free-
Tree program. 
Statistical analysis: 

Data were tabulated and statisti-
cally analyzed according to Snedecor 
and Cochran (1972) and Mead et al. 
(1993). Means were compared using 
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the least significant differences 
(L.S.D.) values at 5% levels of the 
probability. 
Results and Discussion 

The traits of the studied pome-
granate cultivars involved vegetative 
characteristics and fruiting as well as 
molecular evaluation. 
1- Vegetative characteristics: 

Data in Tables (1 & 2) de-
scribed the vegetative traits of the 
four studied pomegranate cultivars 
during 2017 and 2018 seasons.  It is 
obvious from the data that the results 
took similar trend during the two 
studied seasons. Data declared that 
there was great variability in vegeta-
tive growth of different studied culti-
vars during the two studied seasons. 
Assiuty-1 cultivar had the highest 
values of most studied vegetative 
traits compared to the other studied 
cultivar. Moreover, the results show 
that the tree girth and number of 
leaves/shoot of Manfalouty and Nab-
el-gamal trees occupy the following 
rank with insignificant values. 

Also, data showed that Manfa-
louty trees was superior regarding the 
leaf area (7.10 & 7.62 cm2) and total 
leaf/area shoot (4054.53 & 4018.92 
cm2).  On the other side, the least 
values of such leaf traits were re-
corded for Assiuty-1 (6.03 & 6.32 
cm2) and total leaf area/shoot 
(3083.79 & 3384.80 cm2) on Assiuty 
trees. Leaf area of Assiuty and Nab-
el-gamal trees came in the following 
rank with insignificant values.  
Moreover, the highest values of num-
ber of branch/shoot (17.85 & 17.20 
branch) and chlorophyll content 
(66.63 & 69.04 SPAD value) were 
recorded in Assiuty trees. On other 
hand, the least values of these traits 

were recorded in Nab-el-gamal and 
Assiuty-1 trees, respectively. While 
the intermediate values were recorded 
in Assiuty-1 and Manfalouty trees. 
The data showed that the most inter-
mediate values had insignificant de-
creased compared to the highest val-
ues and significantly increased com-
pared to the least recorded values. 

These results indicated that 
there is a positive relationship be-
tween the total leaf area/shoot and the 
leaf area and their number. Also, 
there is an inverse relationship be-
tween the leaf area and its content of 
chlorophyll. 

These data indicated that Assi-
uty-1 and Manfalouty cultivars were 
the biggest trees, whereas, the Nab-
el-gamal cultivar was the smallest 
ones in comparison to the other stud-
ied pomegranate cultivars, in addition 
to the least, total leaf area related to 
the leaf number and its area. 
2- Yield components: 

The results obtained from the 
evaluation of some pomegranate cul-
tivars during 2017 and 2018 seasons 
are presented in Table 3. It is obvious 
from the data that the results took 
similar trend during the two studied 
seasons. The data showed significant 
variations in fruit set, yield/tree, fruit 
cracking % and harvest date. Fruit set 
% ranged from 27.79 to 32.43% (as 
an av. of the two studied seasons) in 
the different pomegranate cultivars.  
Yield/tree ranged from 54.63 to 89.17 
kg (as an av. of the two studied sea-
sons) and the fruit cracking % at-
tained 5.12 to 20.22%. The highest 
fruit set percentage (32.43 & 31.60%) 
was recorded on Assiuty-1 and Man-
falouty cultivars, followed in de-
scending order by Assiuty (29.89% as 
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an av. of the two studied season). 
Then, the Manfalouty cultivar gave 
the heaviest yield/tree (89.17 kg) fol-
lowed in descending order by Assi-
uty-1 cultivar (87.81 kg/tree as an av. 
of the two studied seasons). Also, it 
could be arranged the yield in de-
scending order as follow (89.17, 
87.81, 71.34 and 54.62 kg/tree as an 
av. of the two studied seasons) for 
Manfalouty, Assiuty-1, Nab-el-gamal 
and Assiuty, respectively. Then, the 
increment percentage of yield/tree 
attained (63.26, 60.77 and 30.61% as 
an av. of the two studied seasons) for 
Manfalouty, Assiuty-1 and Nab-el-
gamal cultivars compared to Assiuty, 
respectively.  

On the other hand, Assiuty and 
Manfalouty cultivar gave the lest fruit 
cracking (5.12 & 9.80% as an av. of 
the two studied seasons). The re-
corded fruit cracking % were (5.61, 
9.35, 17.36 and 20.43% as an av. of 

the two studied seasons) for Assiuty, 
Manfalouty, Assiuty-1 and Nab-el-
gamal cultivars, respectively. Then, 
the decrement fruit cracking percent-
age attained (51.53, 75.68 & 7.02%) 
for Manfalouty, Assiuty and Assiuty-
1 cultivars compared to Nab-el-gamal 
cultivar, respectively.  It is noticed 
that there are unsignificant differ-
ences among fruit set percentage and 
yield/tree of Manfalouty and Assiuty-
1. 

These results showed that Man-
falouty and Assiuty-1 gave the high-
est yield, whereas, Assiuty recorded 
the least values of fruit cracking per-
centage. Also, there is a positive cor-
relation between the fruit set percent-
age and yield weight except in Assi-
uty cultivar. The last observation in 
abnormality of linear relationship be-
tween fruit set and yield/tree of Assi-
uty cultivar may be due to an increase 
in the fruit drop in such cultivar. 
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Also, regardling the harvest 
dates, results show that Assiuty cv. is 
the earliest one (about late of July) 
followed by Manfalouty (first Sep-
tember), and Nab-el-gamal (mid of 
September) and the Assiuty-1 cames 
in the least rank (mid of October). 
The delay in the fruit maturity due to 
about one to two and half months. So, 
it can arrange the date of harvest in 
terms of early as follow Assiuty, 
Manfalouty, Nab-el-gamal and Assi-
uty-1 cultivar, with a period ranging 
for one to two and half months. These 
results may represent a comparative 
advantage of marketing and export in 
terms of early, regulation of handling 
and control of price. 
3- Fruit quality: 

Data of various fruit characteris-
tics of some pomegranate cultivars 
grown under Assiut condition during 
2017 and 2018 seasons are presented 
in Tables 4 to 7. It was obvious from 
the data that results took a similar 
trend during the two studied seasons. 
Data indicated that most studied 
pomegranate cultivars were signifi-
cant varied in fruit quality. The fruit 
weight, fruit height, fruit diameter 
and grains percentage were ranged 
from 390.75 to 445.30 g, (6.56 & 
7.26 to 7.16 cm, 7.26 to 8.05 cm and 
57.45 to 62.85% (as an av. of the two 
studied seasons), respectively. Assi-
uty-1 and Manfalouty fruits had the 
heaviest 445.3 & 416.65 g and heigh-
est 7.16 & 7.03 cm fruit, among the 
tested cultivars. On the other hand, 
Nab-el-gamal fruits was the lightest 
390.75 g and smallest fruit 6.56 cm 
compared to the studied cultivars, re-
spectively.  

Other studied cultivars recorded 
intermediate value for these studied 

fruit traits. It is noticed that no sig-
nificant differences in fruit weight 
among Assiuty-1 (445.3), Manfalouty 
416.65 g and Assiuty 410.55 g. On 
the other side, Assiuty fruit was the 
highest pulp percentage 62.85%, 
while Manfalouty and Assiuty-1 had 
equal grains percentage 58.35 and 
58.30%, respectively compared the 
least one 57.45% of Nab-el-gamal 
fruit. The recorded fruit weighs were 
416.65, 410.55, 445.30 & 390.75 (as 
an av. of the two studied seasons) for 
Manfalouty, Assiuty, Assiuty-1 and 
Nab-el-gamal cultivar, respectively. 
Hence, the increment percentage at-
tained 6.62, 5.06 and 13.96% for 
Manfalouty, Assiuty, Assiuty-1 com-
pared to Nab-el-gamal, respectively. 

In respect to the chemical fruit 
characteristics, data in the previous 
tables indicated that most studied cul-
tivar fruits were significantly varied 
in chemical fruit characteristics. Data 
showed that juice %, total soluble sol-
ids, reducing sugars, anthocyanin and 
V.C. contents were ranged from 61-
69.6%, 13.77-16.07%, 11.48-13.16%, 
21.03-66.51 mg/100 ml juice and 
14.34-23.12 mg/100 ml juice (as an 
av. of the two studied seasons), re-
spectively. Manfalouty fruits had the 
highest juice content, TSS % and 
V.C. content and intermediate values 
of other chemical characteristics 
compared to the other studied pome-
granate cultivars. On the other hand, 
Nab-el-gamal fruits had the least val-
ues of most studied chemical charac-
teristics and highest values of grain 
weight and TSS/acid ratio. 

The recorded TSS values were 
16.07, 15.09, 15.24 and 13.77%, V.C. 
23.12, 17.6, 17.7 & 14.34 and antho-
cyanin of juice 56.7, 72.94, 73.04 & 
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50.48 mg/100 ml juice for Manfa-
louty, Assiuty, Assiuty-1 and Nab-el-
gamal fruits, respectively. Hence, the 
increment of TSS attained 16.70, 9.62 
& 10.67%, V.C 61.17, 23.31 & 
23.49% and anthocyanin 61.62, 95.69 
& 16.28% (as an av. of the two stud-
ied seasons) for Manfalouty, Assiuty 
and Assiuty-1 compared to Nab-el-
gamal fruits, respectively. 

Such results indicated that Assi-
uty-1 and Manfalouty had the best 
chemical fruit quality compared to 
Nab-el-gamal cultivar. 

Such results emphasized the fact 
that vegetative and fruiting traits de-
pend on cultivar. The differences 
found between cultivars may be due 
to either cytological differences be-
tween them or to the genotypes that 
are transmitted via seeds. These re-
sults are in line with those obtained 
by Melgarejo et al. (2000), Ozkan 
(2003), Martinez et al. (2006), Bora-

chov-Neori et al. (2009), Shwartz et 
al. (2009), Tehranifar et al. (2010), 
Ismail-Omayma et al. (2014), 
Khathutshelo et al. (2014) and Abdel-
Ghany (2015). Who mentioned that 
there was a wide and great variation 
on vegetative growth and fruiting of 
most pomegranate strains or cultivars.  
4-General evaluation of the studied 
pomegranate cultivars: 

The numerical evaluation of 
pomegranate cultivars Table 8 
showed that, Manfalouty and Assiuty 
recorded the highest units according 
to the general evaluation, as it at-
tained the uppermost score units 
(87.94 & 86.51) followed by Assiuty-
1 which occupied the third ranked 
(85.08), followed by Nab-el-gamal, 
(73.98) which comes the last ranked. 
Assiuty and Assiuty-1 are equal with 
Manfalouty cultivar which is one of 
the best cultivars in Assiut. 
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The numerical evaluation of 
these cultivars (average two seasons) 
showed that; they were in a descend-
ing order as follows: Manfalouty 
(87.94), Assiuty (86.51), Assiuty-1 
(85.08) and Nabel-gamal (73.98) on 
total units including vegetative 
growth, yield components and fruit 
quality. 

The total score (30 units) for 
growth traits significantly differed 
between the studied cultivars under 
this study. Assiuty-1 and Manfalouty 
cultivars had the highest values com-
pared to two other studied cultivars. 
The tested cultivars could be arranged 
ascending order as follow. Assiuty 
(26.06), Nab-el-gamal (27.51), Man-
falouty (28.31) and Assiuty-1 (28.94). 

The total score (40 units) for 
fruit quality of pomegranate (fruit 
weight, TSS and V.C. and anthocya-
nin contents) was significantly varied 
according to some pomegranate cul-
tivars. All cultivars gave the highest 
values compared to Nab-el-gamal 
cultivar. The tested cultivars could be 
arranged descendingly based on total 
score (40) for fruit quality as follows: 

Assiuty-1 (37.16), Manfalouty 
(37.13), Assiuty (36.28) and nab-el-
gamal (30.49). 

Such results showed clearly that 
Assiuty and Assiuty-1 are considered 
promising to be new cultivars which 
are grown under Assiut conditions. . 
5- ISSR molecular analysis 

Out of the 7 ISSR primers used 
in this study, five primers (49-A, HB-
10, HB-12, HB-15 and UBC-807) 
gave polymorphism (Table 9). The 
total number of bands generated by 
the 7 primers of ISSR was 39 of 
which 13 (33.33%) bands were po-
lymorphic. The number of bands per 
primer ranged from 4 to 10 bands, 
with an average of 6 bands per 
primer. In addition, the highest per-
centage of polymorphism (%P) was 
66.67% that generated by HB-15. 
ISSR markers showed a polymor-
phism information content ranged 
from 0.01 to 0.19 with an average of 
0.04. In addition, the averaged primer 
resolving power generated by ISSR 
was 1.14, ranged from 0.50 to 3.00, 
while the diversity index ranged from 
1.39 to 4.45 with an average of 2.12. 
ISSR primers used in this study 
clearly illustrated the difference 
among the tested cultivars. 

 

Table 9. A survey of total number of bands, number of polymorphic bands, per-
centage of polymorphism, polymorphism information content, primer resolv-
ing power, diversity index and marker index of seven ISSR primers. 

Primer TNB NPB %P PIC PRp DI MI 
14-A 4 0 0.00 0.00 0.00 0.00 0.00 
49-A 4 1 25.00 0.01 0.50 1.39 0.01 

HB-08 4 0  0.00 0.00 0.00 0.00 0.00 
HB-10 5 2 40.00 0.19 1.00 2.77 0.38 
HB-12 6 2 33.33 0.02 1.50 2.08 0.04 
HB-15 6 4 66.67 0.04 3.00 4.16 0.18 

UBC-807 10 4 40.00 0.04 2.00 4.45 0.15 
All 39 13 33.33 0.04 1.14 2.12 0.11 

TNB: Total number of bands, NPB: number of polymorphic bands, %P: percentage of 
polymorphism, PIC: polymorphism information content, PRp: primer resolving power, DI: 
diversity index, MI: marker index. 
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Figure 1. Gel profiles of seven ISSR primers (a-g) discriminating the four tested pome-

granate cultivars.  
 

ISSR markers used in the pre-
sent study was able to assess the ge-
netic relationship among the tested 
pomegranate cultivars. UPGMA-
cluster analysis discriminated the four 
tested cultivars based on data of ISSR 
at 0.76 similarity. Assiuty and Assi-
uty-1 cultivars showed the highest 
value of similarity (0.87) on the den-
drogram, both cultivars showed a 
good relationship with Nab Elgamal 

cultivar by showing an average value 
of similarity (0.82). While, Manfa-
louty cultivar showed low similarity 
(0.76) with the rest of cultivars and 
was separated in a single branch on 
the dendrogram (Fig. 6). This group-
ing showed a clear genetic relation-
ship among the tested cultivars, 
which could be used in breeding and 
improvement programs of pomegran-
ate. 

 

 
Figure 2. UPGMA cluster analysis discriminating four tested cultivars based on data of 

five ISSR primers using Jaccard's coefficient, numbers over branches indicate the 
bootstrapping. 
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       In general, the pomegranate cul-
tivars under the present study were 
widely differed in their growth, yield 
and physiochemical properties. 
Variations among these cultivars 
could be mainly due to their geneti-
cally and adaptability differences. 
Hence these results are important for 
economic and horticultural point of 
view. The best one must be selected 
for vegetative propagation and plant-
ing.  
References 
Abdel-Ghany, A.M. (2015). Physio-

chemical and antioxidant proper-
ties in pomegranates. M.Sc. Fac. of 
Agric., Assiut Univ., Egypt. Pp. 
91. 

Al-Said, F.A.; U.L. Opara and R.A. Al-
Yahyai (2009). Physicochemical 
and textural quality attributes of 
pomegranate cultivars (Punica 
granatum  L) grown  in Sultanate 
of Oman. J. Food. Eng. 90: 129-
143.  

Arjmand, A. (2011). Antioxidant activity 
of pomegranate (Punica granatum  
L.) polyphenols and their stability 
in probiotic  yoghurt. Master of 
Applied Science (Food Technol-
ogy).  RMIT University.  

Association of Official Agricultural 
Chemists. (1985).  Official Methods 
of Analysis. A.O.A.C. 14th Ed. Pub-
lished by A.O.A.C. Washington, 
D.C., U.S.A.. 

Borachov-Neori, H.; S. Judeinstein; E. 
Tripler; M. Harari; A. Greenberg; 
I. Shomer and D. Holland (2009). 
Seasonal and cultivar variations in 
antioxidant and sensory quality of 
pomegranate (Punica granatum L.) 
fruit. J. Food Composition and 
Analysis, 22 (3): 189-195. 

Eccles, J. (2009). A Research & Devel-
opment strategy for the Australian 
pomegranate industry. Rural In-
dustries Research and Develop-
ment Corporation of Australian 
Government. Accessed on 20 Sep-
tember, 2013. www.rirdc.gov.a 

Eldessoky S. Dessoky; Attia O. Attia; 
Ismail A. Ismail ; Hossam M. Za-
karia2; Mohamed M. Hassan; Ah-

med Gaber.(2017). Screening OF 
genetic diversity in pomegranate 
(Punica granatum L.) cultivars 
from Egypt and Kingdom of Saudi 
Arabia(KSA) BIOSCIENCE RE-
SEARCH, 14(4):887-894. 

Holland, D.; K. Hatip and I. Bar-
Ya’akov (2009). “Pomegranate: 
Botany, Horticulture and Breed-
ing”, Horticultural Reviews, Vol-
ume, 35, Edited by Jules Janick, 
John Wiley & Sons Inc., pp.127-
191. 

Ismail Omayma, M.; Rania A.A. Younis 
and A.M. Ibrahim (2014). Mor-
phological and molecular evalua-
tion of some Egyptian pomegran-
ate cultivars. Afr. J. Biotechnol., 3 
(2): 226-237. 

Jaccard, P., (1908). Nouvelles recher-
ches sur la distribution florale. 
Bulletin de la Société vaudoise des 
sciences naturelles, 44:223-270. 

Khathutshelo, L.M.; P. Saundy; W. 
Ngezimana and F.N. Mudau 
(2014). Evaluation of physico-
chemical properties of pomegran-
ate (Punica granatum L.) cultivar 
wonderful on three locations of 
South Africa. Trop. Agric. (Trini-
dad), 91 (3): 157-164. 

Khodade, M.S.; K.N. Wahval and P.N. 
Kale (1990). Physicochemical 
changes during growth and devel-
opment of pomegranate fruits. In-
dian J. of Hort. 47: 21-27.  

Levin, G.M. (1994). Pomegranate (Pu-
nica granatum L.) plant genetic re-
source in Turkamenistan. Plant 
Genet. Resour. Newslet, 97: 31-36. 

Martínez, J.J.; P. Melgarejo; F. Hernán-
dez; D.M. Salazar and R. Martí-
nez.  (2006). Seed characterisation 
of five new pomegranates (Punica  
granatum L.) varieties. Scientia 
Horticulturae 110: 241-246. 

Mead, R.; R.N. Curnow and A.M. 
Harted. (1993). Statistical Methods 
in Agriculture and Experimental 
Biology (2nd ed). Chapman and 
Hall. London. pp. 10- 44.     

Melgarejo, P.; D.M. Salazar and F. Artes 
(2000). Organic acids and sugars 
composition of harvested pome-
granate fruits. European Food Re-



Assiut J. Agric. Sci., 50 (3) 2019 (134-149)                                              ISSN: 1110-0486 
Website: www.aun.edu.eg/faculty_agriculture/journals_issues_form.php    E-mail: ajas@aun.edu.eg 

 148 

search and Technology, 211: 185-
190. 

Morton (1987). "Pomegranate" In: Fruits 
of Warm Climates. Miami, F.L. 
pp. 352-355. 

Nei, M., (1987). Molecular evolutionary 
genetics. Columbia University 
Press, New York. 

Omayma, M. Ismail, Rania A. A. Younis 
and Ibrahim A.M. (2014). Mor-
phological and molecular evalua-
tion of some Egyptian pomegran-
ate cultivars. African Journal of 
Biotechnology, 13(2): 226-237.  

Opara,  L.U.,  M.R. Al-Ani, and Y.S. Al-
Shuaibi (2009). Physicochemical 
properties, vitamin C content, and 
antimicrobial properties of pome-
granate fruit (Punica granatum  
L.). Food Bioprocess Technol. 2: 
315-321.   

Ozkan, Y. (2003). Determination of po-
mological characteristics of Niksar 
district pomegranates (Punica 
granatum L.) of the Tokat Prov-
ince. Acta Hort. Vol. 598, pp.199-
203.    

Prasad, R.N. and G.J. Bankar (2000). 
Evaluation of Pomegranate culti-
vars under arid conditions. Indian 
J.  Hort. 57: 305-308.  

Prasad, R.N.; G.J. Bankar and B.B. 
Vashishtha (2003). Effect of drip 
irrigation on growth, yield and 
quality of pomegranate in arid  re-
gion. Indian J. Hort. 60: 140-142.  

Prevost, A. and Wilkinson, M.J., (1999). 
A new system of comparing PCR 
primers applied to ISSR finger-
printing of potato cultivars. Theo-
retical Applied Genetics, 98:107-
112. 

Rabino, I. and A.L. Mancinelli. (1986). 
Light, temperature and anthocya-
nin production. J. Plant Physiol., 
81 (3): 922-924. 

  I., Dendauw, J., VanBockstaele, E., 
Depicker, A. and De Loose, M., 
(2000). AFLP markers reveal high 
polymorphic rates in ryegrasses 

(Lolium spp.). Molecular Breed, 
6:125-134. 

Sagar, V.R., and Islam. (2006). Prepara-
tion and storage studies on pome-
granate powder.” Indian J. Hort. 
63: 386-389.  

Shwartz, E.; L. Glozer; I. Bar-Yaakov; I. 
Matityahu; I. Bar Ilan; D. Holland 
and R. Amir (2009). Changes in 
chemical constituents during the 
maturation and ripening of two 
commercially important pome-
granate accessions. Food Chem., 
115 (3): 965-973. 

Snedecor, G.W. and W.G. Cochran. 
(1972). Statistical Methods, 6th Ed. 
The Iowa State University Press, 
Ames, Iowa, U.S.A. 

Stover, E. and E.W. Mercure (2007). 
The pomegranate. A new look at 
the fruit of paradise. HortScience, 
1088-1092. 

Tehranifar, A.; M. Zarei; Z. Nemati; B. 
Esfandiyari and M.R. Vaz (2010). 
Investigation of physiochemical 
properties and antioxidant activity 
of twenty Iranian pomegranate 
(Punica granatum L.) cultivars.  
Sci. Horti., 126 (2): 180-185. 

Williams, J. G. K.; A. R. Kubelk; K. J. 
Livak; J. A. Rafalski and S. V. 
Tingey (1990). DNA polymor-
phisms amplified by arbitrary 
primers are useful as genetic mark-
ers. Nucl. Acid Res, 18: 6231-
6235. 

Zahra, N, Ali F,Saeed H-R,Masoud S, 
Somayeh GB, Ali M, Seyed ZT-
A(2012). Genetic variation among 
Iranian pomegranatum (Punica 
granatum L.) using RAPD, ISSR 
and SSR markers. Aust. J. Crop 
Sci. 6(2):268-275. 

Zhuang, H., J. Du, and Y. Wang. (2011). 
Antioxidant capacity changes of 3 
cultivar Chinese pomegranate (Pu-
nica granatum L.) juices and cor-
responding wines. J. Food Sci. 76:  
606-611. 

 
 
 

  



Doi: 10.21608/ajas.2019.52751 
El-Salhy, et al., 2019                                                                             http://ajas.journals.ekb.eg/ 

 149 

   بعض أصناف الرمان تحت ظروف أسيوط المناخيةعلىدراسة مقارنة 

  محمود عالء عليلحي، رشاد إبراهيم، إيمان أبوزيد و عبد الفتاح مصطفي الصا

  قسم الفاكهة، كلية الزراعة، جامعة أسيوط، مصر

  الملخص
 لتقييم بعض أصناف الرمـان الناميـة        ٢٠١٨-٢٠١٧خالل موسمي   أجريت هذه الدراسة    

وف أسيوط المناخية، حيث تم اختيار لبعض أصناف تزرع بأسيوط وقد تم اختيار ثالثة              تحت ظر 
 وناب الجمل لمقارنتها مع الـصنف المنفلـوطي الواسـع           ١أصناف تسمي أسيوطي واسيوطي     

  .االنتشار واألهم تجارياً
وقد تم التقييم لهذه األصناف من حيث دراسة بعض صفات النمـو الخـضري ومكونـات       

  .خصائص الثمار الطبيعية والكيميائية وكذلك عمل تقييم رقمي لهذه األصنافالمحصول و
  :وقد أظهرت النتائج

  .أوضحت النتائج وجود فروق جوهرية بين األصناف تحت الدراسة -

 .ثمريه في أغلب الصفات المدروسة سواء خضرية أو ١تفوق الصنف أسيوطي  -
ول وخـصائص الثمـار   صفات المحـص  أعلي قراءات لصفات النمو الخضري و     سجلت -

 .للصنف أسيوطي بينما سجلت اقل قراءة للصنف ناب الجمل مقارنة باألصناف األخرى
 :طبقاً للتقييم الرقمي للصفات تحت الدراسة يمكن ترتيـب األصـناف تنازليـاً كالتـالي               -

 . ثم ناب الجمل علي التوالي١ أسيوطي منفلوطي، أسيوطي
 درجة التماثل الوراثي والعالقة بين أصـناف         لتقدير ISSRتم استخدام الواسم الجزيئي      -

معاً على مـستوى تماثـل كلـي        أظهر التحليل العنقودي عالقة أصناف الرمان       . الرمان
علـى  ) ٠,٨٧( أعلى قيمة تماثل     ١-وأظهر الصنفان أسيوطي وأسيوطي   . ٠,٧٦بمقدار  

الجمـل  الشجرة العنقودية، كما أظهرا هذان الصنفان عالقة وراثية جيدة بالصنف نـاب             
بينما أظهر الصنف منفلوطي أقـل درجـة تماثـل          . ٠,٨٢وذلك بدرجة تماثل مقدارها     

. بين باقي األصناف المدروسة وتم فصله في فرع مستقل في الشجرة العنقودية           ) ٠,٧٦(
ويقدم هذا التقسيم عالقة وراثية واضحة بين أصناف الرمان األربعة في هذه الدراسـة،              

 .ذه المعلومات في برامج تربية وتحسين الرمانحيث يمكن استخدام ه
تفـوق فـي معظـم      ت حيث   ١  وأسيوطي  أسيوطي يتظهر نتائج هذه الدراسة أفضلية صنف     

 تحـت   ين الـصنف  ينوعليه يمكن التوصية بأهمية التوسع في زراعة هذ       . الصفات تحت الدراسة  
  . جيدةثمريهظروف أسيوط وذلك إلنتاج محصول عال ذو خصائص 


