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Abstract 
This study was carried out through 2014 and 2015 seasons to evaluate some 

seeded dry date palm grown in Aswan governorate, Egypt. Their local name, 
Abd elnaby 1, 2, 3, El-masry 1, 2, Khaled ebn elwalid, Abas gaffer, Radwan and 
Ali Aamer date palm compared to Sakkoty cv. which is one of the commercial 
dry cultivar vegetative traits. Yield components and fruit quality as well as nu-
merical evaluation and molecular genetics were investigated. 

The obtained results indicated that Ali Aamer date palm type had the high-
est values of most studied vegetative traits compared to the other studied types. 
On the other hand, the least values of such traits were recorded of Sakkoty culti-
var. El-masry 2 type gave the highest yield components followed by Khaled ebn 
elwalid and Radwan types, whereas, Abd elnaby 1 gave the least one compared 
to other studied types. No significant difference was found among Abd elnaby 2, 
Ali Aamer and Sakkoty cultivar. Khaled ebn elwalid type had the highest values 
of fruit quality followed by El-masry and Abas gaffer types, whereas, Sakkoty 
cultivar gave the lowest one compared to the other studied types. 

As the numerical evaluation of date palm types, it could be arranged in a 
descendingly order as follows: Khaled ebn elwalid (88.2), El-masry 2 (81.5),  Ali 
Aamer (80.9), Abas gaffer (79.3), Abd elnaby 3 (77.5), El-masry 1 (77.0),  Rad-
wan (75.8), Abd elnaby 2 (74,9), Sakkoty (70.7) and Abd elnaby 1 (70.1 units). 

The ISSR data were used to estimate the genetic similarity among the nine date 
palm strains by using UPGMA computer analysis. The highest similarity index 
(0.95) was recorded between Ali Aamer and El-masry 2 strains, while the lowest 
similarity index was detected (0.5) between Abd elnaby 1 and Abas faffer. A den-
drogram for the genetic relationship among the nine date palm strains was found. 

These results revealed that seeded date palm named Khaled ebn elwalid, El-
masry 2, Ali Amer, Abas gaffer and El-masry 1 are considered promising to be 
new strains to obtain a high yield with good fruit quality compared to Sakkoty 
date palm cultivar. 
Keywords: Date palm, Yield, Fruit quality, ISSR, PCR. 

 

Introduction 
Date palm is one of the ancient 

domestic fruit trees in the Middle 
East countries and their fruits play 
important role in the nutrition pat-
terns of many people as well as a 
strategic crops in food and biochemi-
cal industries (Khayyat et al., 2007). 
Date palm cultivars are divided into 
three main groups according to their 

fruit moisture content, i.e. soft: more 
than 30%, semi-dry: from 20-30% 
and dry cultivars: less than 20%. As-
wan is one of the important areas in 
Egypt for producing dry cultivars 
(Hussein et al., 1979). Egypt is con-
sidered to be the leading Arab coun-
try in producing date (FAO, 2014). 
The number of fruitful female palms 
in Egypt are about 12534861 and 
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Aswan governorate contributed with 
2056929 fruitful female palms (ac-
cording to Annual Statistical of the 
Ministry of Agriculture in 2015). 
Seedling palms represented about 
70% of fruitful female date palms in 
Aswan governorate. The decrement 
of superior cultivars number is a big 
problem. Most of date palm orchards 
were planted with seeded palms. For 
successful improvement program of 
date palm, it could evaluate the un-
known seeded date palm trees already 
grown in big population of seeded 
date palms. Morphological character-
istics of palm trees, fruit physical 
properties and chemical content of 
the date fruits are start points for de-
veloping promising date palm trees as 
initial date palm cultivars. Also, it 
may reveal new and essential infor-
mations for better understanding of 
date fruit that helps to enhance indus-
trialization and propagation of the 
best date varieties that satisfy produc-
ers as well as consumers demands 
(Rokba et al., 1990; El-Sharabasy et 
al., 2003; Jaradate and Zaid, 2004; 
Ismail et al., 2006; Abdalla, 2002 and 
Gadalla, 2013).  There are hundreds 
of date palm clones that have the po-
tential to become commercial culti-
vars. Further, many cultivars were 
transferred from one country to an-
other with new names. 

Inter-sample sequence repeats 
(ISSR) markers have been emerged 
as an alternative system with reliabil-
ity and advantages of microsatellites 
(ISSRs) (Cregan, 1992). The ISSR 
strategy was therefore performed to 
access the DNA diversity among crop 
genotypes (Zehdi et al., 2004).  Soli-
man et al. (2006) identify the genetic 
polymorphism for semi-dry date palm 

in Egypt using RAPD and ISSR 
markers. Abo Rekab et al. (2010) us-
ing RAPD and ISSR markers for 
characterization and construction of 
genetic linkage maps and the molecu-
lar genetic diversity of dry date palm 
cultivars supported the use of marker-
assisted selection (MAS) in these cul-
tivars breeding programs. 

The genetic improvement of a 
crop species depends on the ability to 
select promising plant material. To 
facilitate the selection process, mo-
lecular markers that are associated 
with important traits can be used as 
selection tools. The markers can then 
be used to establish genetic maps, 
which in turn are important tools for 
more refined marker assisted selec-
tion in breeding programs as well as 
for in-depth genetic and systematic 
analyses (Soliman et al., 2006). 

The aim of the present study 
was to evaluate the physical and 
chemical fruit properties of nine do-
mesticated strains besides Sakkoty 
cv. of Aswan in order to rank them 
according to their quality. In addi-
tions using ISSR markers for charac-
terization and construction of genetic 
linkage maps and the molecular ge-
netic diversity of these cultivars. 
Materials and Methods 

This study was carried out 
through 2014 and 2015 to evaluate 
nine strains of date palm grown in 
Aswan governorate, Egypt comparing 
with Sakkoty date palm. 

These strains included Abd el-
naby (1, 2 & 3); Abdel-Ghafar El-
masry (1 & 2), A. Abas Radwan Es-
maeel, Ali Aamer and Saber Abdel-
Aal grown in Alkbabania district, 
Aswan governorate. 
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Table 1. Maximum, low and average temperatures and relative humidity for As-
wan governorate during the two experimental seasons. 

2014 2015 
Temperature Humidity Temperature Humidity 

 

High Low Avg. High Low Avg. High Low Avg. High Low Avg. 
Mar 31.77 12.93 22.35 39.09 0.83 19.96 31.12 16.42 23.77 34.25 1.63 17.94 
Apr 37.80 21.86 29.83 22.96 1.24 12.10 33.23 17.57 25.40 28.23 0.71 14.47 
May 39.61 23.15 31.38 24.70 0.0 12.29 39.06 24.24 31.65 23.90 2.48 13.19 
Jun 41.46 26.40 33.93 25.86 0.0 12.80 40.73 25.01 32.87 28.26 2.74 15.50 
Jul 42.30 28.52 35.41 27.06 0.0 13.35 41.93 26.77 34.35 25.29 3.09 14.19 
Aug 42.74 28.48 35.61 25.74 2.96 14.35 44.25 29.87 37.06 27.29 4.83 16.06 
Sept 39.60 25.26 32.43 32.70 3.76 18.23 41.9 27.36 34.63 32.46 1.40 16.93 
Oct 34.87 21.71 28.29 40.48 4.10 22.29 38.0 23.80 30.90 46.35 7.27 26.81 

 
Nine strains of date palms were 

used. Mother's female palms were 
propagated by seeds. All palms of 
each strain received the normal agri-
cultural practice. The palms of each 
strain under study were near similar 
in age and growth. The chosen female 
palms were subjected to the same 
horticulture practices and hand polli-
nated using pollen grains of a se-
lected male date palm. In each ex-
perimental season, aspects and pa-
rameters of the field and laboratory 
work were as follows: 

1- Vegetative parameters: 
The palm trunk girth at one me-

ter above the soil service was meas-
ured in meters after harvesting. Four 
leaves per each palm were randomly 
detached to calculate, leaf length, 
number of leaflets and leaflet length 
and leaflet and leaf area.  

Leaflet area = (leaflet length x 
maximum width x 0.84), Shabana and 
Antoun (1980) the number of 
spines/leaf, spine area on leaf rachis 
and width of leaf base were calcu-
lated. 

2- Yield: 
All time of harvesting at tamer 

stage, number of bunch per palm and 
weight of all bunches were counted 

and recorded, then the yield/palm was 
calculated. 

3- Fruit quality: 
After harvesting samples each 

of 30 fruits per date palm tree for 
each clones (as a replicate) were sent 
to the laboratory, the standard physi-
cal and chemical fruit properties were 
studied including the following: 
Physical parameters 

Physical characteristics of fruits 
were carried out during two succes-
sive fruiting seasons; the physical 
properties studied were fruit weight 
(g), pulp percentage, fruit dimensions 
(cm) and the fruit shape (L/D) were 
calculated. 
Chemical parameters 

Chemical characteristics such as 
total soluble solids (TSS) was deter-
mined by hand refractometer, total 
acidity was determined (as g. Malic 
acid/100 g pulp), total soluble sugars, 
reducing sugars, non-reducing sugars 
and fruit moisture content were de-
termined according to the methods of 
A.O.A.C. (1985). 

General evaluation of the 
tested strains of date palms cultivars 
was calculated on the basis of 100 
units which were divided among the 
vegetative growth and fruiting. Hun-
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dred units were shared between the 
following seedling and Sakkoty cv. 
30 units for girth of palm, leaf length 
and leaf area. 30 units for the average 
yield per palm and 40 units for fruit 
weight fresh percentage, total sugars 
content, soluble solids and moisture 
content (10 units for each). Each 
palm that gave the best results in any 
character was tested and took lower 
units equal to their quantities. 
DNA isolation procedure 

Fresh date palm leaf tissues 
were collected separately from differ-
ent cultivars. 

The bulked DNA extraction was 
performed using DNeasy Mini Kit 
(QIAGEN). Isolation protocol of 
DNA was as follows: 

1- Leaf tissues were ground us-
ing liquid nitrogen to a fine powder, 
then the powder was transferred to an 
appropriately sized tube. 

2- Then, 400 µl of buffer AP1 
and 4 µl of RNase a stock solution 
(100 mg/ml) and 5 µl proteinase K 
were added to a maximum of 100 mg 
of ground plant tissues and vortexed 
vigorously. 

3- Mixture was incubated for 
10 min at 65°C and mixed 2-3 times 
during incubation by inverting the 
tube. 

4- Then, 130 µl of buffer AP2 
was added to the lysate, mixed and 
incubated for 5 min on ice. 

5- Lysate was applied to the 
Q1A shredder spin column sitting in 
a 2 ml collection tube and centrifuged 
for 2 min at maximum speed (10.000 
rpm). 

6- Supernatant from step 5 was 
transferred to a new tube without dis-
turbing the cell-debris pellet. Typi-
cally, 450 µl of lysate was recovered. 

7- Then, 0.5 volume of buffer 
AP3 and 1 volume of ethanol (96-
100%) was added to the cleared lys-
ate and mixed by pipetting. 

8- Then, 650 µl of the mixture 
from step 7 was applied through 
DNeasy Mini spin column setting in a 
2 ml collection tube. Then, centri-
fuged for 1 min at 8000 rpm and the 
flow-through was then discarded. 

9- DNeasy column was then 
placed in a new 2 ml collection tube. 
Then, 500 µl buffer AW was added 
onto the DNeasy column and centri-
fuged for 1 min at 8000 rpm. 

10- Then 500 µl buffer AW 
was added to DNeasy column and 
centrifuged for 2 min at maximum 
speed (10.000 rpm) to dry the column 
membrane. 

11- DNeasy column was then 
transferred to a 1.5 ml microfuge tube 
and 100 µl of preheated (65°C) buffer 
AE was pipetted directly onto the 
DNeasy column membrane. Then, 
incubated for 5 min at room tempera-
ture and centrifuged for 1 min at 8000 
rpm to elute. 

12- Elution was repeated once 
as described. A new microfuge can be 
used for first elute. Alternatively, the 
mcirofuge tube can be reused for the 
second elution step to combine the 
elutes. 
  

RAPD-PCR Analysis 
Polymerase chain reaction (PCR) 
condition stock solutions 

5X Tris-borate (TBE), pH 8.0 
 
Tris-base 5.40 g 
Boric acid 2.75 g 

500 mM EDTA 8.0 0.29 g 
H2O (d.w) up to 100.00 ml 
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Ethidium bromide 
1- The stock solution was prepared by 

dissolving 1 g of ethidium bromide 
in 100 ml distilled water. 

2- And mixed well with magnetic stir-
rer. 

3- Transferred to a dark bottle and 
stored at room temperature. 

Sample loading dye (5x) 
Na-EDTA, pH 8.0 (500 mM) 2.00 ml 
Glycerol (100%) 5.00 ml 
Bromophenol blue (2%) 0.75 ml 
H2O (d.w.) 1.50 ml 

PCR was performed in 30 µl 
volume tubes according to Williams 
et al. (1990) that contained the fol-
lowing: 

Tris-base 3.00 µl 
MgCl2 (25 mM) 3.00 µl 

Buffer (10x) 3.00 µl 
Primer (10 pmol) 2.00 µl 

Taq DNA polymerse (5U/ µl) 0.20 µl 
Template DNA (25 ng) 2.00 µl 

H2O (d.w.) 16.80 µl 
 
The DNA amplificaitons were 

perfomed in an automated thermal 
cycler (model Techno 512) pro-
grammed for one cycle at 94°C for 4 
min followed by 45 cycles of 1 min at 
94°C, 1 min at 57°C and 2 min at 
72°C, the reaction was finally stored 
at 72°C for 10 min. 

Gel preparation procedure 
1- Agarose (1.50 gm) was mixed 

with (100 ml) 1 x TBE buffer and 
boiled in microwave. 

2- Ethidium bromide (5 µl) was 
added to the melted gel after the 
temperature became 55°C. 

3- The melted gel were poured in the 
tray of mini-gel apparatus and 
comb was inserted immediately, 
then comb was removed when the 
gel become hardened. 

4- The gel was covered by the elec-
trophoretic buffer (1 x TBE). 

5- DNA amplified product (15 µl) 
was loaded in each well. 

6- DNA ladder (100 bpp) mix was 
used as a standard DNA with mo-
lecular weights of 1500, 1000, 
900, 700, 700, 600, 500, 400, 300, 
200 and 100 bp. The run was per-
formed for about 30 min at 80 V 
in mini submarine gel BioRad. 

Inter Sample Sequence Repeat 
(ISSR-PCR) procedure 

PCR reactions were conducted 
using 5 arbitrary 10-mer primers. 
Their names and sequences are 
shown in Table (2). 

 

  
   

Table 2. List of the primer names and their nucleotide sequences used in the study 
for RAPD procedure. 

No. Name Sequence No. Name Sequence 
1 14A 5 CTC TCT CTC TCT CTC TTG 3 4 HB-14 5' CTC CTC CTC GC 3' 
2 44B 5 CTC TCT CTC TCT CTC TGC 3 5 HB-15 5' GTG GTG GTG GC 3' 
3 HB-10 5 GAG AGA GAG AGA CC 3    
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The DNA bands generated by each 
primer were counted and their molecular 
sizes were compared with those of the 
DNA markers. The bands scored from 
DNA profiles generated by each primer 
were pooled together. Then the presence 
or absence of each DNA band was 
treated as a binary character in a data 
matrix (coded 1 and 0, respectively) to 
calculate genetic similarity and to con-
struct dendrogram tree among the stud-
ied seven pistachio cultivars. Calculation 
was achieved using Dice similarity coef-
ficients (Dice, 1945) as implemented in 
the computer program SPSS-10. 
Statistical analysis 

A randomized complete block 
design was adopted for the present 
investigation data were statistically 
analyzed by the standard methods ac-
cording to Snedecor and Cochran 
(1980). The New L.S.D. test was 
used for comparison between means. 
Results and Discussion 

The traits of the studied seedling 
palms and Sakkoty cultivar involved 
vegetative characteristics, yield and 
fruit quality: 
1- Vegetative characteristics: 

Data in Tables (3 & 4) de-
scribed the vegetative traits of the 
nine studied seedling female and 
Sakkoty cultivar. Data declared that 
there are great variability in vegeta-
tive growth of different seedling and 
Sakkoty palm types during the two 
studied seasons.  Ali Aamer type had 
the highest values of most studied 
vegetative traits compared to the 
other studied types. Ali Aamer date 

type was superior on palm girth (1.87 
& 1.90 cm), leaf length (4.40 & 4.27 
cm), width of leaf base (25 & 27 cm), 
zone spine length percentage (22.27 
& 21.31%), leaflet length (52 & 55 
cm), leaflet area (126.67 & 152.46 
cm2) and leaf area (2.66 & 2.92 m2). 
On the other hand, the least values of 
such traits were recorded for Sakkoty 
palm girth (1.47 & 1.50 cm) and leaf 
length (3.50 & 3.57 cm), width of 
leaf base for Abd elnaby 2 (15 & 14 
cm), Abdel Naby 3 (14 & 15 cm) and 
Radwan type (14 & 15), Abd elnaby 
3 zone spine length percentage (11.67 
& 11.43%) and leaflet length (36 & 
33 cm) and leaflet area (52.66 & 
72.24 cm2) and leaf area (1.00 & 1.26 
m2) for Abd elnaby 1 date type during 
the two studied seasons.  These data 
indicated that, Abd elnaby 3 and El-
masry 2 date palm type gave the fol-
lowed highest values of palm girth 
and leaf length as well as Khaled ebn 
elwalid palm had the followed high-
est values of leaflet length, leaflet 
area and leaf area. The intermediate 
values of these traits were found on 
other studied date palm type during 
both studied seasons. These data in-
dicated that Ali Amer, Abdel Naby 3 
and El-masry 2 palms type were the 
biggest palms, whereas, the Sakkoty 
cultivar was the smallest ones in 
comparison to the other studied palm 
type, in addition to the least area re-
lated to the leaflet number and its 
area.
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Table 3. Vegetative characteristics of some seeded dry palms and Sakkoty cultivar 
grown under Aswan condition during 2014 season. 

Character 
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1 Abd elnaby 1 1.55 4.18 14 22 14.35 190 38 52.66 1.00 

2 Abd elnaby 2 1.60 4.10 15 16 14.88 212 42 74.08 1.57 

3 Abd elnaby 3 1.70 3.60 14 18 11.67 200 36 93.74 1.87 

4 El-masry 1 1.50 4.43 22 26 16.25 210 39 85.17 1.78 

5 Kh. ebn elwalid 1.65 4.14 22 34 18.12 236 46 112.06 2.64 

6 Abas gaffer 1.60 4.10 18 30 16.58 242 39 95.0 2.24 

7 El-masry 2 1.66 4.40 25 20 13.64 220 40 87.36 1.92 

8 Radwan 1.48 3.70 14 22 18.92 190 42 95.25 1.80 

9 Ali Aamer 1.87 4.40 25 34 22.27 206 52 126.67 2.60 

10 Sakkoty cv. 1.47 3.50 22 26 18.29 198 42 74.08 1.46 
 
Table 4. Vegetative characteristics of some seeded dry palms and Sakkoty cultivar 

grown under Aswan condition during 2015 season. 
Character 
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1 Abd elnaby 1 1.60 4.21 16 30 14.49 174 43 72.24 1.26 

2 Abd elnaby 2 1.60 4.00 14 16 15.00 222 40 67.60 1.50 

3 Abd elnaby 3 1.75 3.50 15 16 11.43 190 33 83.16 1.58 

4 El-masry 1 1.60 4.21 23 20 15.68 204 40 94.08 1.91 

5 Kh. ebn elwalid 1.70 4.00 20 36 17.50 240 43 111.97 2.68 

6 Abas gaffer 1.60 3.94 20 22 15.74 224 40 100.80 2.25 

7 El-masry 2 1.75 4.26 26 22 12.70 240 40 84.00 2.02 

8 Radwan 1.50 3.60 15 18 16.67 200 45 94.50 1.89 

9 Ali Aamer 1.90 4.27 27 32 21.31 192 55 152.46 2.92 

10 Sakkoty cv. 1.50 3.47 23 28 18.73 196 45 86.94 1.70 
 

2- Yield components: 
The results obtained from the 

evaluation of seedling female palm 
types and Sakkoty palm cultivar dur-
ing 2014 and 2015 seasons were rep-
resented in Tables (5 & 6). The data 

showed significant variation in 
bunches number per palm, their 
weight and yield/palm. Bunches 
number ranged from 10 to 25 
bunch/palm in the different palm 
types. Bunch weight ranged from 4.0 
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to 14.0 kg and consequently the 
yield/palm attained 54.0 to 140 
kg/palm. The highest bunch number 
(20 & 18) and (25 & 24 bunch) were 
recorded on Abd elnaby 2 and Abd 
elnaby 3 date seedling, followed in 
descending order by Abas gaffer 
seedling (15 & 14) during the two 
studied seasons, respectively. El-
masry 2 date seedling gave the heavi-
est bunch (14.0 & 13.7 kg) followed 
in descending order by Khaled ebn 
elwalid date seedling (13.0 & 11.0 
kg) and El-masry 1 (11.8 & 9.5 kg) 
during the two studied seasons, re-
spectively. Also, El-masry 2 date 
seedling gave the heaviest yield/palm 
(140 & 136 kg/palm), followed by 
Abas gaffer date seedling (135 & 110 
kg/palm) and Khaled ebn elwalid 
(130 & 130 kg/palm) during the two 
studied seasons, respectively. On the 
other hand, El-masry 2  and Khaled 
ebn elwalid seedling gave the least 
bunch number (10 & 10 bunch/palm), 
as well as Abd elnaby 3 gave the 
lightest bunch weight (4.0 & 4.7 kg) 
and Abd elnaby 1 gave the least 
yield/palm (100 & 54 kg/palm) dur-
ing the two studied seasons, respec-
tively. Other studied seedling dates 
gave intermediate values of bunch 
number, bunch weight and 
yield/palm. It is noticed that there are 
unsignificant differences among 
bunch number emergence per palm of 
El-masry 2 (10 & 10) and Khaled ebn 
elwalid (10 & 10) date seedling as 
well as Radwan (13 & 13) and Ali 
Amer (13 & 13 bunch). Also, non 
significant differences were found 
among bunch weight of Radwan (8.8 
kg) and Sakkoty (8.6 kg) during the 

first season, Abd elnaby 1 (4.5), Abd 
elnaby 2 (4.6) and Abd elnaby 3 (4.7 
kg) during the second season. No sig-
nificant difference on yield/palm 
among Abd elnaby 1 (100), Abd el-
naby 3 seedling (102) and Sakkoty 
cultivar (103.5 kg) in the first season, 
as well as El-masry 1 seedling (95 
kg) and Sakkoty cultivar (98.0 kg) in 
the second season. 

3- Fruit quality: 
Data of various fruit characteris-

tics of some seedling date palm and 
Sakkoty cultivar grown under Aswan 
condition during 2014 and 2015 sea-
sons are presented in Tables (5 to 8). 
Data indicated that most studied seed-
ling date palms were significant var-
ied in fruit quality. The fruit weight, 
fruit length, flesh percentage and fruit 
shape were ranged from (6.70 to 
24.12 & 6.77 to 25.43 g), (4.50 to 
7.60 & 4.50 to 7.60), (86.18 to 96.46 
& 87.66 to 96.29%) and (1.80 to 3.15 
& 1.45 to 3.30) during the two stud-
ied seasons, respectively. Khaled ebn 
elwalid fruits was the heaviest (24.12 
& 25.43 g), longest (7.60 & 7.60 cm), 
highest flesh percentage (96.46 & 
96.29%) and highest fruit shape index 
(3.51 & 3.30) among the tested seed-
ling dates and Sakkoty cultivar in 
both the studied seasons, respec-
tively. On the other hand, Sakkoty 
fruits was the lightest (6.70 & 6.77 g) 
and least flesh percentage (86.18 & 
87.66%), as well as Ali Aamer fruits 
was shortest (4.50 & 4.50 cm) and 
least fruit shape index (1.80 & 1.45) 
compared to the studied seedling date 
fruits during the two studied seasons, 
respectively.
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Table 5. Yield components and some physical characteristics of fruit of some 
seeded dry palms and Sakkoty cultivar during 2014 season. 

Character 
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1 Abd elnaby 1 14 7.1 100 12.94 6.30 2.00 3.15 89.06 

2 Abd elnaby 2 20 6.5 130 7.48 4.7 1.70 2.76 86.48 

3 Abd elnaby 3 25 4.0 102 12.59 5.80 2.17 2.68 87.29 

4 El-masry 1 11 11.8 130 9.04 4.50 2.0 2.26 87.37 

5 Kh. Ebn elwalid 10 13.0 130 24.12 7.60 2.27 3.51 96.46 

6 Abas gaffer 15 9.0 135 13.28 5.40 2.0 2.71 89.56 

7 El-masry 2 10 14.0 140 10.68 5.20 2.13 2.57 92.45 

8 Radwan 13 8.8 115 11.59 5.20 2.00 2.60 90.95 

9 Ali Aamer 13 8.4 110 10.83 4.50 2.50 1.80 88.51 

10 Sakkoty cv. 12 8.6 103.5 6.70 4.92 1.99 2.48 86.18 
L.S.D.  0.25 4.37 0.71 0.18 0.11 0.17 0.88 

 

Table 6. Yield components and some physical characteristics of fruit of some 
seeded dry palms and Sakkoty cultivar during 2015 season. 

Character 
 
 
 
Seedling  
local name 
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1 Abd elnaby 1 12 4.5 54.0 12.73 6.47 2.1 3.10 89.02 

2 Abd elnaby 2 18 4.6 85.0 12.81 5.50 1.90 2.90 90.54 

3 Abd elnaby 3 24 4.7 107 13.27 6.20 2.20 2.82 90.92 

4 El-masry 1 11 9.5 95 13.56 5.30 2.20 2.41 89.25 

5 Kh. Ebn elwalid 10 11.0 110.3 25.43 7.60 2.30 3.30 96.29 

6 Abas gaffer 14 7.85 110 13.52 5.70 2.17 2.63 91.56 

7 El-masry 2 10 13.70 136 12.21 5.40 2.30 2.35 88.77 

8 Radwan 13 10.0 130 11.77 5.90 2.00 2.95 89.82 

9 Ali Aamer 13 8.30 100 10.80 4.50 3.10 1.45 90.31 

10 Sakkoty cv. 10 9.75 98.0 6.77 5.02 2.07 2.43 87.66 
L.S.D.  0.31 3.72 0.95 0.17 0.10 0.15 0.93 
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Table 7. Chemical constituents of fruit pulp of some seeded dry palms and Sakkoty 
cultivar during 2014 season. 

Character 
Seedling  
local name  

Moisture 
content 

 % 

Acidity 
% TSS Total 

sugars 
Reducing 

sugars 

Non re-
ducing 
sugars 

1 Abd elnaby 1 17.25 0.253 66.60 53.92 33.41 20.51 

2 Abd elnaby 2 17.19 0.165 67.30 53.92 32.90 21.02 

3 Abd elnaby 3 15.88 0.134 72.00 56.00 32.77 23.22 

4 El-masry 1 14.30 0.130 72.00 57.60 35.18 22.42 

5 Kh. Ebn elwalid 16.99 0.176 66.80 53.65 33.10 20.55 

6 Abas gaffer 13.57 0.172 74.00 58.12 35.57 22.55 

7 El-masry 2 12.84 0.168 75.00 57.81 35.35 22.55 

8 Radwan 13.60 0.136 76.00 58.85 35.72 23.13 

9 Ali Aamer 14.39 0.139 76.00 58.25 34.85 23.40 

10 Sakkoty cv. 17.80 0.125 65.40 52.00 32.00 20.00 
L.S.D. 0.85 0.012 2.18 0.51 0.67 0.46 

 

Table 8. Chemical constituents of fruit pulp of some seeded dry palms and Sakkoty 
cultivar during 2015 season. 

Character 
Seedling  
local name 

Moisture 
content % 

Acidity 
% TSS Total 

sugars 
Reducing 

sugars 

Non re-
ducing 
sugars 

1 Abd elnaby 1 17.31 0.262 68.0 55.41 32.67 22.74 

2 Abd elnaby 2 17.22 0.154 68.0 53.72 32.60 21.12 

3 Abd elnaby 3 16.10 0.123 70.0 54.32 32.22 22.10 

4 El-masry 1 15.90 0.136 70.0 56.29 34.72 21.57 

5 Kh. Ebn elwalid 17.30 0.176 69.0 54.40 32.64 21.76 

6 Abas gaffer 14.70 0.172 72.8 56.84 34.38 22.46 

7 El-masry 2 13.30 0.165 74.0 55.71 32.18 23.53 

8 Radwan 13.60 0.125 74.6 58.00 35.11 22.89 

9 Ali Aamer 15.30 0.143 73.8 57.86 34.92 22.94 

10 Sakkoty cv. 17.70 0.140 66.6 52.50 31.50 21.00 
L.S.D. 0.68 0.011 2.56 0.43 0.50 0.44 

 

 
Other studied seedling date 

fruits recorded intermediate reading 
for these studied fruit traits. It is no-
ticed that no significant differences in 
fruit weight among Abd elnaby 1 
(12.94 & 12.73), Abd elnaby 3 (12.59 

& 13.27 g) and Abas gaffer (13.28 & 
13.52 g), as well as El-masry 2 (10.68 
& 12.21), Radwan (11.59 & 11.77 g) 
and Ali Aamer fruits (10.83 & 10.80 
g). 
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In respect to the chemical fruit 
characteristics, data in the previous 
tables indicated that most studied date 
palm fruits were significantly varied 
in chemical fruit characteristics. Data 
showed that moisture content, total 
soluble solids, total sugars and reduc-
ing sugars were ranged from (12.84 
to 17.80 & 13.30 to 17.70%), (65.4  
to 76.0 & 66.6 to 74.6) and (32.0 to 
35.72 & 31.50 to 35.11%) in both the 
studied seasons, respectively. Sak-
koty fruits had the highest moisture 
content and lowest values of other 
chemical characteristics compared to 
the studied seedling date palm fruits. 
On the other hand, Radwan seedling 
date fruits had the highest total solu-
ble solids (TSS) (76.0 & 74.6%) and 
total sugars content (58.85 & 
58.00%) and reducing sugars (34.85 
& 35.11%). In contrast, El-masry 2 
fruits had the lowest moisture content 
(12.84 & 13.30%) during the two 
studied seasons, respectively. Inter-
mediate values of all the studied 
chemical constituents were recorded 
for the other studied seedling date 
fruits. Data declared that no signifi-
cant difference was found in fruit 
moisture content among Abd elnaby 
1 (17.25 & 17.31), Abd elnaby 2 
(17.19 & 17.22%), Khaled ebn el-
walid (16.79 & 17.30%) and Sakkoty 
fruits (17.80 & 17.70%), as well as 
El-masry 2 (12.84 & 13.30%) and 
Radwan (13.60 & 13.60%) during the 
two studied seasons, respectively.  No 
significant differences in TSS were 
found between Radwan (76.0 & 
74.6%), Ali Aamer (76.0 & 73.8%), 
El-masry 2 (75.0 & 74.0%) and Abas 
gaffer fruits (74.0 & 72.8%), as well 

as between Sakkoty (65.4 & 66.6), 
Abd elnaby 1 (66.6 & 68.0%), Abd 
elnaby 2 (67.3 & 68.0%), Khaled ebn 
elwalid (66.8 & 69.0%) during the 
two studied seasons, respectively. 
Such results indicated that  Abas gaf-
fer, El-masry 2,  Radwan and Ali 
Aamer seedling date palms had the 
best chemical fruit quality compared 
to Sakkoty cultivar and other investi-
gated seedling date palm. 

Such results emphasized the fact 
not vegetative and fruiting traits de-
pend on cultivar. The differences be-
tween cultivars or seedling types of 
date palm may be due to either cyto-
logical differences between them or 
to the genotypes that are transmitted 
via seeds. These results are in line 
with those obtained by Rokba et al., 
1990; Abdalla, 2002; El-Sharabasy et 
al., 2003; Jaradate and Zaid, 2004; 
Ismail et al., 2006; Ibrahim, 2008; 
Abdalla, 2012 and Gadalla, 2013. 
Who mentioned that there was a wide 
and great variation on vegetative 
growth and fruiting of most date palm 
strains or cultivars.  
General evaluation of the studied 
date palm strains: 

The numerical evaluation of 
date palm strains (Table 9) showed 
that, Khaled ebn elwalid and El-
masry 2  recorded the highest units 
according to the general evaluation, 
as it attained the uppermost score 
units (88.2 & 81.5) followed by Ali 
Aamer strain which occupied the 
third ranked (80.9), followed by Abas 
gaffer strain (79.3). These strains 
have excelled of Sakkoty cv. which is 
one of the best cultivar in Aswan. 
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Table 9. General evaluation of the studied seedling type and Sakkoty cultivar 
grown under Aswan condition as average of the two studied seasons. 

Characters Vegetative growth Yield components Dates quality 
Sub. Cha. 

 
Seedling type 

Girth 
(m) 

Leaf 
length 

(m) 

Leaf 
area 
(m2) 

Total Bunch 
No. 

Bunch 
weight 

(kg) 

Yield/ 
palm 
(kg) 

Total 
Fruit 

weight 
(g) 

Flesh 
(%) 

Mois-
ture 

content 
(%) 

TSS Total 
G. 

total 

Score units 10 10 10 30.0 10 10 10 30 10 10 10 10 40 100 
1 Kh. Ebn elwalid 8.9 9.4 9.6 27.9 4.1 8.9 8.6 21.6 10.0 10 9.7 9.0 38.7 88.2 
2 El-masry 2 9.0 9.98 7.1 26.1 4.1 10 10 24.1 4.6 9.4 7.4 9.9 31.3 81.5 
3 Ali Aamer 10 10 10 30.0 5.3 6.2 7.6 19.1 4.3 9.2 8.4 8.8 31.8 80.9 
4 Abas gaffer 8.5 9.28 8.2 25.98 5.9 6.2 8.8 20.9 5.4 9.4 8.4 9.7 32.6 79.3 
5 Abd elnaby 3 9.1 8.2 6.2 23.5 10.0 3.2 7.6 20.8 5.5 9.3 9.0 9.4 33.2 77.5 
6 El-masry 1 8.2 9.97 6.7 24.87 4.5 7.9 8.1 20.5 4.5 9.2 8.5 9.4 31.6 77.0 
7 Radwan 7.9 8.4 6.7 23.02 5.3 6.9 8.8 21.0 4.7 9.4 7.7 10.0 31.8 75.8 
8 Abd elnaby 2 8.5 9.3 5.5 23.34 7.8 4.1 7.8 19.7 4.0 9.2 9.7 9.0 32.1 75.0 
9 Sakkoty cv. 7.9 8.0 5.7 21.63 4.5 6.8 7.3 18.6 2.7 9.0 10 8.8 30.5 70.7 
10 Abd elnaby 1 8.3 9.68 4.1 22.08 5.3 4.3 5.5 15.1 5.0 9.3 9.7 8.9 33.01 70.1 

 
The numerical evaluation of 

these strains (average two seasons) 
showed that; they were in a descend-
ing order as follows: Khaled ebn el-
walid (88.2), El-masry 2 (81.5), Ali 
Aamer (80.9), Abas gaffer (79.3), 
Abd elnaby 3 (77.5), El-masry 1 
(77.0), Radwan (75.8), Abd elnaby 2 
(74.9), Sakkoty (70.7) and Abd el-
naby 1 (70.1 units) on total units in-
cluding vegetative growth and fruit-
ing. 

The total score (40 units) for 
fruit quality of date palm (fruit 
weight, flesh percentage, TSS and 
moisture content) was significantly 
varied according to some date palm 
seedling. All strains gave the highest 
values compared to Sakkoty cultivar. 
The tested strains could be arranged 
descendingly based on total score 
(40) for fruit quality as follows: 

Khaled ebn elwalid (38.7), Abas 
gaffer (32.6), El-masry 2 (31.3), 
Radwan (31.8), Abdel Naby 3 (33.2), 
Ali Aamer (31.8), El-masry 1 (31.6), 
Abdel Naby 1 (30.5), Abdel Naby 2 
(32.1) and Sakkoty (30.5). 

Such results showed clearly that 
palm named Khaled ebn elwalid, El-
masry 2, Ali Aamer and Abas gaffer 
are considered promising to be new 
strains which are obtained from 
seeded palms grown under Aswan 
conditions.  

In general, the dry date palm 
strains under study were widely dif-

ferent in their growth, yield and 
physiochemical properties. Variations 
among these strains could be mainly 
due to their genetically and adaptabil-
ity differences. Hence these results 
are important from economic and 
horticultural point of view. The best 
one must be selected for vegetative 
propagation and planting. 
Molecular markers: 
Identification of ISSR-PCR mark-
ers: 

ISSR is a class of molecular 
markers based on inter-tandem re-
peats of short DNA sequences. These 
inter repeats are highly polymorphic, 
even among closely related geno-
types, due to the lack of functional 
constraints in these non-functioning 
regions. Similarly, a high level of 
polymorphism was generated utiliz-
ing the two ISSR-PCR primers (Fig-
ure 1 and Table 10). A total number 
of 58 ISSR bands were obtained. Of 
these, 19 bands were monomorphic 
(32.75%) and 38 were polymorphic 
(67.24%). The highest number of 
amplicons was generated. 

Polymorphism levels differed 
from one primer to the other. Primers 
14A (85.71%), HB-12 (70.58%) and 
HB-08 (66.67%) exhibited high 
polymorphism. On the other hand, 
primers HB-15 (63.63%) exhibited 
moderate levels, whereas, primer 44B 
(28.57%) exhibited low polymor-
phism.
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Figure 1: ISSR profiles of the 9 dry date palm strains amplified with five primers for 

each analysis. 
 

1- Primer (14A): 
The results of ISSR analysis 

yielded by primer (14A) are illus-
trated in Table (10).  Primer (14A) 
reacted with all cultivars. The Mo-
lecular Weight (M.W.) of the PCR 
products generated by this primer 
ranged from (330) to (995) bp. Also, 
the total number of bands was fourty 
six resulted, the number of total 
bands varied between cultivars. The 
lowest number was 3 with El-masry 1 
date type while the highest number 

was 7 with both Abdel Naby 2 and 
Abas gaffer types date. 

2- Primer (44B): 
The results of ISSR analysis ob-

tained by primer (44B) are presented 
in Table (10).  Results showed that 
primer (44B) reacted with all culti-
vars. The M.W. of the DNA frag-
ments generated by this primer 
ranged from (286) to (711) bp. The 
total number of bands was fifty four 
resulted. The number of bands varied 
between cultivars. The lowest number 
of bands was 6 with all strains with-
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out El-masry 2 date type and the 
highest number was 7 with El-masry 
2 date type. 

3- Primer (HB-08): 
Table (10) showed the results 

ISSR analysis obtained by primer 
(HB-08).  Primer (HB-08) reacted 
with all cultivars. The M.W. of the 
PCR products generated by the 
primer ranged from (248) to (793) bp. 
The primer revealed sixty two repro-
ducible bands with different M.W 
which varied between cultivars. The 
lowest number of bands 3 was found 
with Abd elnaby 1 date type, while 
the highest number 9 was found with 
El-masry 2, Radwan and Ali Aamer 
date types. 

4- Primer (HB-12): 
Table (10) gave the results of 

ISSR analysis obtained by primer 
(HB-12).  Primer (HB-12) reacted 
with all cultivars, producing PCR 

products ranged from (245) to (961) 
bp.   

Seventy four distinguishable 
bands with different M.W. were re-
sulted and varied between cultivars. 
The lowest number of bands was 6 
with Radwan date type and the high-
est number was (11) with Abd elnaby 
3 date type. 

5- Primer (HB-15): 
The results of ISSR analysis 

products obtained by primer (HB-15) 
are illustrated in Table (10). Primer 
(HB-15) reacted with all cultivars. A 
total of 61 distinguishable bands with 
different M.W. ranged from (278) to 
(1118) bp were produced. 

The types with Khaled ebn el-
walid and Abas gaffer showed the 
lowest number of bands (4 bands), 
while with Abd elnaby 3, El-masry 2, 
Radwan and Ali Aamer had the high-
est number (9 bands). 

 
Table 10. Number of amplified fragments markers of nine seeded dry date palm 

with five primers for each analysis. 
14 A 

MW 

Abd 
elnaby 

1 

Abd 
elnaby 

2 

Abd 
elnaby 

3 

El-
masry 

1 

Kh. 
Ebn 

elwald 

Abas 
gaffer 

El-
masry 

2 
Radwan Ali 

Aamer 

995 1 0 0 0 0 0 0 0 0 
790 0 1 0 1 1 1 1 0 1 
746 0 1 0 0 0 1 0 0 0 
736 0 0 0 0 0 0 0 0 0 
667 1 0 0 0 0 0 0 0 0 
619 1 0 0 0 0 0 0 1 0 
604 0 1 0 0 0 1 0 0 0 
588 0 0 1 0 0 0 0 0 0 
577 1 0 1 0 1 0 1 0 1 
506 0 1 0 0 0 1 0 0 0 
458 0 0 0 0 1 0 0 1 1 
330 1 1 1 1 1 1 1 1 1 
394 1 1 1 1 1 1 1 1 1 
447 0 1 0 0 0 1 0 1 0 

Total 6 7 4 3 5 7 4 5 5 
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44B 

MW 
Abd el-
naby 1 

Abd 
elnaby 

2 

Abd 
elnaby 

3 

El-
masry 1 

Kh. 
Ebn 

elwald 

Abas 
gaffer 

El-
masry 

2 
Radwan Ali 

Aamer 

711 0 0 0 1 1 0 1 0 0 
540 1 1 1 0 0 0 1 1 1 
483 1 1 1 1 1 1 1 1 1 
418 1 1 1 1 1 1 1 1 1 
371 1 1 1 1 1 1 1 1 1 
330 1 1 1 1 1 1 1 1 1 
286 1 1 1 1 1 1 1 1 1 

Total 6 6 6 6 6 6 7 6 6 
 
HB-08 

MW Abd el-
naby 1 

Abd el-
naby 2 

Abd el-
naby 3 

El-masry 
1 

Kh. Ebn 
elwald 

Abas 
gaffer 

El-masry 
2 Radwan Ali 

Aamer 
622 0 1 1 1 1 1 1 1 1 
414 1 1 1 1 1 1 1 1 1 
462 0 0 0 0 0 1 1 1 1 
523 0 1 1 1 1 1 1 1 1 
793 0 0 0 0 0 0 1 1 1 
273 1 1 1 1 1 1 1 1 1 
363 1 1 1 1 1 1 1 1 1 
314 0 1 1 1 1 1 1 1 1 
248 0 0 0 0 0 1 1 1 1 

Total 3 6 6 6 6 8 9 9 9 
 

HB-12 
MW Abd 

elnaby 1 
Abd 

elnaby 2 
Abd 

elnaby 3 
El-

masry 1 
Kh. Ebn 
elwald 

Abas 
gaffer 

El-
masry 2 Radwan Ali 

Aamer 
347 1 1 1 1 1 1 1 1 1 
384 1 1 1 1 1 1 1 1 1 
452 1 1 1 1 1 1 1 1 1 
489 1 1 1 1 1 1 1 0 1 
555 0 1 1 1 1 1 1 1 1 
767 1 0 0 0 0 0 0 0 0 
722 0 0 0 0 0 1 0 0 0 
707 0 1 0 0 0 0 0 0 0 
638 0 0 0 0 1 0 0 0 0 
510 0 1 0 0 0 0 0 0 0 
613 0 0 1 1 0 0 0 0 0 
816 0 0 1 0 0 0 0 0 0 
961 0 0 1 0 0 0 0 0 0 
1109 0 0 1 0 0 0 0 0 0 
313 1 1 1 1 1 1 1 1 1 
266 1 1 1 1 1 1 1 1 1 
245 0 0 0 0 0 1 1 0 1 

Total 7 9 11 8 8 9 8 6 8 
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HB-15 
MW Abd elnaby 

1 
Abd elnaby 

 2 
Abd elnaby 

3 
El-masry 

1 
Kh. Ebn 
elwald 

Abas 
 gaffer 

El-masry 
2 Radwan Ali Aamer 

1118 0 0 1 1 0 0 1 1 1 
886 0 0 1 0 0 0 0 0 0 
818 0 0 1 1 0 0 1 1 1 
709 0 0 0 0 0 0 1 1 1 
695 0 0 1 0 0 0 0 0 0 
613 1 1 1 1 0 0 1 1 1 
543 1 1 1 1 1 1 1 1 1 
439 1 1 1 1 1 1 1 1 1 
355 1 1 1 1 1 1 1 1 1 
314 1 1 1 1 1 1 1 1 1 
278 0 0 0 0 0 0 1 1 1 

Total 5 5 9 7 4 4 9 9 9 

 
All primers 

The ISSR analysis products 
produced by the five primers investi-
gated are shown in Table (10). 

All primers reacted with the 
nine types, producing a unique band 
pattern for each cultivar. From a total 
of 297 scorable bands only 19 bands 
were conserved among all cultivars. 

A maximum of 74 fragments 
were amplified with primer HB-12 
and a minimum of 46 fragments were 
amplified with primers 14-A. Ar-
rangement of primers depending on 
the number of DNA fragments pro-
duced HB-12 > HB-O8 > HB-15 > 
44B and 14-A. This study showed a 
considerable amount of genetic varia-
tion in the nine date palm strains in-
vestigated.  
Genetic specific markers:     

Unique DNA fragments with 
different size detected using different 
primers in a particular cultivar but not 
in the others could be used as positive 
DNA markers. The results showed 

that the number of specific bands 
produced by the five primers was 13 
ranged in size of (510) bp to (1109) 
bp. The highest number of specific 
bands was 8 produced by HB-12 
primer while the lowest number was 
2 produced by HB-15primer. 

The primers detected 6 unique 
bands with Abd elnaby 3 cultivars, 3 
bands with Abd elnaby 1, two with 
Abd elnaby 2 and one with Khaled 
ebn elwalid and Abas gaffer.   
Similarity Matrix: 

Data of the presence/absence of 
DNA fragments and pair-wise com-
parisons between the tested date palm 
cultivars were used to calculate the 
genetic similarity (Si) (Table 11). 

The highest similarity values 
was found with Ali Aamer and El-
masry 2 (Si= 0.95). This reflects the 
closest relationship between the two 
cultivars.  Meanwhile, the lowest 
similarity value was found between 
Abd elnaby 1and Abas gaffer (Si= 
0.5). 
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Table 11. Similarity index. 
 Abd el-

naby 1 
Abd el-
naby 2 

Abd el-
naby 3 

El-  
masry 1 

Kh.  
Ebn el-

wald 

Abas 
gaffer 

El-
masry 

 2 
Radwan 

A. elnaby 2 (AN2) 0.58        
A. elnaby 3 (AN3) 0.58 0.60       
El-masry 1 (M1) 0.58 0.70 0.74      
Kh. Ebn elwald (KH) 0.60 0.68 0.63 0.79     
Abas gaffer (AG) 0.50 0.78 0.53 0.66 0.68    
El-masry 2 (M2) 0.56 0.63 0.66 0.76 0.69 0.67   
Radwan (R) 0.55 0.62 0.61 0.67 0.60 0.62 0.80  
Ali Aamer (AA) 0.56 0.63 0.66 0.72 0.69 0.67 0.95 0.85 
 
Dendrogram analysis: 

A dendrogram generated by 
DICE computer package demonstrat-
ing the relationship among the nine 
strains, based on ISSR markers, is 
shown in Figure (2).  Which sepa-
rated strains into three major groups. 
The first is divided into two sub 
groups, the first sub group included 
Elmasry 2, Ali Aamer and Radwan. 
The second sub groups divided into 
two sub sub main group, the first sub 

sub group included strains Elmasry 1 
and Kh. ebn elwalid strains. The sec-
ond sub sub group included Abd el-
naby 3 strain only. The second main 
group included Abd elnaby 2 and Abs 
gaffer strains. The third main group 
included Abd elnaby 1 strain only. 
The results of ISSR are in harmony 
with (Adawy et al., 2004; Soliman et 
al., 2006; Hemeid et al., 2007; Ibra-
him, 2008; Abdalla, 2012, Gadalla, 
2013). 

 

 
 

Figure 2: Dendrogram demonstrating the relationship among the nine cultivars based 
on data recorded from polyoprhism of ISSR markers. 
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  تقييم بعض أشجار نخيل البلح الجاف البذرية النامية تحت ظروف أسوان المناخية

  ٢حسن خليل، حافظ خليل ٢جاد االله جاد االله، عز الدين ١، رشاد عبدالوهاب إبراهيم١عبدالفتاح مصطفى الصالحى
   أسيوط، مصر–عة أسيوط  جام– كلية الزراعة – فاكهةقسم ال ١

   مصر- مركز البحوث الزراعية – المعمل المركزي للأبحاث وتطوير نخيل البلح ٢

  الملخص
 لتقييم بعض السلالات البذرية المنتقاه      ٢٠١٥ ،   ٢٠١٤أجريت هذه الدراسة خلال موسمي      

 ٣ ،   ٢ ،   ١لنخيل البلح الجاف بمحافظة أسوان والإسم المحلي لهذه السلالات هي عبـد النبـي               
 وخالد بن الوليد وعلي عباس جعفر ورضوان وعلي عامر مقارنـة بالـصنف    ٢ ،   ١والمصري  

وقد تم التقييم لهذه السلالات من خلال       . السكوتي وهو من الأصناف التجارية المنتشرة في أسوان       
دراسة بعض صفات النمو الخضري ومكونات المحصول وخصائص الثمار الطبيعية والكيماوية           

  .يم رقمي للسلالات وبالإضافة للبصمة الوراثيةقيل توكذلك عم
  :وقد أظهرت النتائج الآتي

تفوق سلالة علي عامر في جميع صفات النمو الخضري بينمـا سـجلت أقـل قـيم النمـو             -
  .الخضري بنخيل السكوتي مقارنة بالسلالات الأخري

 ٢المصري   نخيل سلالة ب)  وزن السباطة  –عدد السباطات   (سجلت أعلي مكونات للمحصول      -
 .١ ورضوان بينما الأقل كانت بنخيل سلالة عبد النبيويليها سلالة خالد بن الوليد

. وعباس جعفـر  ٢المصري  أفضل صفات ثمرية ويليها سلالة أعطت سلالة خالد بن الوليد   -
  .بينما سجلت أقل قيم الصفات الثمرية بثمار البلح السكوتي

  و)٨٨,٢ (خالـد بـن الوليـد   : لات تنازلياً كالتالييم الرقمي يمكن ترتيب السلا  قيوطبقاً للت 
 ثـم   )٧٧,٥ (٣عبـدالنبي   و )٧٩,٣ (وعباس جعفـر  ) ٨٠,٩ (وعلي عامر  )٨١,٥ (٢المصري  
 ١ والأقل سلالة عبد النبي      )٧٠,٧ (وقد سجلت نخيل السكوتي   . علي التوالي ) ٧٧,٠( ١المصري  

  ).وحدة ٧٠,١(
 المستخدم لتقدير التشابه الوراثي بين التسع سلالات لنخيل البلح          ISSRكما أوضحت نتائج    

 بينما أقل   ٢المصري   والسلالة   علي عامر بين السلالة   ) ٠,٩٥(أن أعلي نسبة تشابه وراثي بلغت       
  .عباس جعفر والسلالة ١عبدالنبي بين السلالة ) ٠,٥(نسبة تشابه وراثي كانت 

وعلـي عـامر     ٢والمـصري    خالد بن الوليد   تظهر نتائج هذه الدراسة أفضلية سلالات      
  . حيث تتفوق علي السكوتي الصنف التجاري١المصري و عباس جعفرو

خالد بن  (وصي بأهمية إكثار ونشر السلالات البذرية الممتازة والمسماه         نمن نتائج الدراسة    
وذلك لإنتاج محـصول عـال ذو       ) ١المصري  و عباس جعفر وعلي عامر و   ٢والمصري الوليد  
  .ص ثمرية جيدةخصائ


