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Comparison Study on Barhee Cultivar and Two Strains of Barhee Palm Seedling Trees

S. EI-Kosary

Department of Pomology, Faculty of Agriculture, Cairo University, Giza, Egypt

Abstract: This study was camried out during two successive seasons 2007 and 2008 at the Experimental
Research Station, Fac. Agric. Giza, Egypt. Two strains of Barhee seedling palms were used in this trial compare
with Barhee cultivar. Results indicated that morphological characters of date palm Barhee cultivar and the
studied strains were similar statistically concerning trunk girth, length of frond base zone and spines number
and length. Whereas, strain 2 recorded the highest values of spine zone length of frond and leaflet length.
On the other hand, Barhee cultivar and strain 2 produced similar statistically results of frond and leaflet length.
On the other hand, the highest leaflet zone of frond was obtained with Barhee cultivar leaves. In addition, there
is no significant differences were obtained in strands numbers per inflorescence between Barhee cultivar and
the other two palm strains under study. Strain two produced the longest strand followed by Barhee cultivar and
strain one. Concerning fruit retained percentage and bunch weight, strain 2 produced the highest values in thus
regard while Barhee cultivar produced the lowest values in this concern. Also, strain 2 produced the highest
weight of fruits, flesh, seed and the percentage of seed/fruit weight, whereas, Barhee cultivar produced the
lowest values mn this regard. Moreover, fruit length (L), diameter (D), L/D ratio, size and fruit firmness did not
differ sigmficantly within Barhee cultivar and the studied strains. Regarding to fruit chemical properties, there
is no significant differences were detected between Barhee cultivar and the strains under study concerning fruit
moisture, acidity, chlorophyll A and B and carotene. Also, there is no significant differences were found
between different sources of Barhee in their fruit contents of TSS m the two seasens. On the other hand, strain
two produced the highest total and non-reducing sugars of fruit content comparing with Barhee cultivar and
strain one. Whereas, strain one produced the highest fruit content of reducing sugars comparing with fruits
of Barhee cultivar and strain two. Sensory evaluation revealed that two strains of seedling Barhee palm that
compared during this study with Barhee cultivar were similar mn all studied attributes with scoring excellent
except fruit chewiness for stramn two that achieved very god score.
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INTRODUCTION spines length and width, pinnae width and percentage of

The date palm (Phoenix dactylifera 1..) is considered
to be the most important fruit trees in most of the Arabian
countries [1]. Because of genetic differences and variable
growth conditions, dates show wide variations in their
final appearance and quality. With respect to consumers,
immportant quality criteria are color, size and shape
condition and absence of defects) mouth feel or texture,
flavor and nutritional value [2, 3]. Morphological studies
about different date palm cultivars and strains are still
meager [4]. The differences between cultivars or strains
of date palm may be due to either cytological differences
between them[5] or to the more-genotypes that produced
from seeds [6]. Morphological characters for leaves and
fruits could be used for identification and description
of date palm cultivars. The leaf length, leaf base width,

pinnae base distance are considered the most important
vegetative characters (which represented 28% from the
variance between cultivars). Also, spathe, length and
weight of spathe, length of strand and mean number of
flowers on strand represented about 41% from the
variances among cultivars. Fruits properties such as, fiuit
weight, length, size, color and contents of TSS, total
sugars, tanmns and fiber of fruit represented 31% from
variances [3, 5-15]. In addition, Mohamed [13] concluded
that the physical and chemical characteristics of date palm
fruits depending upon cultivars and envirormmental
conditions.

This study was carried out to compare the
relationship  between Barhee cultivar and those
palm strains which developed from Barhee seeds.
Also, to evaluate the yield, physical and chemical
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characteristics of the two strains fruits in relation to s Strand length and numbers were also determined.
Barhee cultivar. »  Fruit retained percentage was calculated at harvest
using this equation:
MATERIALS AND METHODS
Total number of retained fruits per bunch

Fruit retained= X 100

This study was carried out during two successive Total scares number per bunch
seasons (2007 and 2008) at the Experimental Research ¢ Bunch weight was estimated as Kg.
Station, Faculty of Agriculture, Cawro Umiversity, Giza, »  Fruit physical properties: Samples each of 50 fruits

Egypt. Two strains of Barhee seedling palms were used in were taken from each replicate randomly to determine
this trial comparing with vegetative Barhee cultivar. fruit weight (g), flesh weight (g), seed weight (g),
Strains palm are grown into two groups. All palms in each seed/firuit weight (%), fruit length (cm), fruit diameter
group and Barhee cultivar received the normal agricultural {cm), frut length/diameter (L/D ratio) and fruit size
practice. In this study, the groups were numbered as a {cm”).

strain one and two. Three palms of each strain and Barhee »  Fruit firmness was tested by using pressure tester
cultivar under investigation were productive, aged about apparatus with drill diameter 0.3 cm (Kg/cm®) for the
17 yeas and were pruned at 8:1 leaf / bunch ratio [16]. individual 15 fruits of each replicate per treatment.

The mature male spathes were collected form the selected ¢ Fruit moisture content percentage [20].
male date palm and dried at room temperature for 24 howr  »  Fruit acidity percentage [20].
to reduce the humidity within the individual strands which s Total soluble solids content (TSS) percentage[20].

10 of them were used for hand pollination of one female »  Total soluble sugars percentage [21] in the methanol
inflorescence at 4 days after spathe cracking in the 4% extract using the phenol sulfuric acid method and the
week of March m both seasons. Three female palm trees concentration was calculated as g /100 g fresh
of each strain and Barhee cultivar were used in this work. weight.

Each palm was treated as a one replicate. Twelve bunches »  Reducing soluble sugars 1 the methanol extract
were left on each female palm in both seasons. [20, 22] as g /100 g fresh weight.

The obtained data were subjected to analysis of »  Non-reducing sugars (%) was determined by the
variance. The mean values were compared using L.SD difference between total and reducing sugars.
method at 5% level. The data were tabulated and »  Fruat chlorophylls A, B and carotene content (%)
statistically analyzed according to one way analysis [23].
method [17]. The percentages were transformed to the
arcsine to find the binomial percentages [18]. Sensory Amnalysis: To evaluate and compare the two

The fruit yield of this experiment was harvested at  strains and Barhee cultivar fruits, a taste panel was
maturity stage 15/9/2007 and 20/9/2008 [19]. conducted using the sensory procedure developed by

Ismail et al. [3]. Ten adult volunteers with prior experience
The Following Data Were Recorded: in sensory testing underwent sensory training to evaluate

10 defined quality attributes of fruits using a simple
¢ Palm trunk girth was measured at 2.0 m from aerial modifying as follows: (poor, satisfactory, good, very

fibrous roots. good and excellent) that later was transformed to

+ Lengths of frond, zone of frond base, pinnae zone, quantities scores according to scoring guide for date
spine zone, leaflet and spme were measured. Also, fruits established by Ismail et al [24] as shown in
leaflet width and spines numbers were estimated of ~ Table 1. Three training sessions were carried out at three
mature leaves. different times (4 days apart) to anchor pomts.

Table 1: Quantitative scoring guide for date fruits

Attribute Poor Satisfactory Good Very good Excellent
Color 34 7.0 10.0 13.5 17.0
Appearance 3.0 0.5 9.0 13.0 15.9
Fruit size 2.9 5.0 8.0 2.6 11.5
Shear force 1.2 2.5 3.7 5.0 6.2
Flesh thickness 1.4 2.8 5.0 6.6 9.0
Mouth feel 1.3 2.5 3.8 5.0 6.3
Chewiness 1.6 3.2 4.7 6.2 7.8
Sweetness 2.7 3.5 8.2 11.0 13.7
Solubility 1.4 2.8 4.2 5.6 7.0
Pit size 1.1 2.2 34 4.5 5.6
Total quality score 20 40 60 80 100
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RESULTS

Palm Trunk Girth and Frond Length and Parts:
Palm trunk girth and frond length and its different parts of
Barhee cultivar and strains as recorded during both
seasons was cleared in Table 2. The palm trunk girth of
Barhee palm cultivar and the studied strains were similar
statistically in the two seasons. In addition, strain number
one produced the lowest frond length (4.72 m in the
1*and 4.76 m in the 2™ seasons) that differed significantly
with fronds produced by Barhee cultivar (5.28 and 5.31 m
in the 1* and 2™ seasons) and strain number two (5.30 and
5.26 m in the 1% and 2* seasons).

Zone of frond base length of Barhee cultivar and
strains did not differ sigmficantly during the two seasons.
In regard to pimmnae zone length, it was differed
significantly —according to the studied palms during
study, Whatever, strain number one developed the
shortest pinae zone length during the two seasons.
While Barhee cultivar produced the tallest pinnae zone
length comparing with other palm tree in the two seasons.

The length of spine zone of Barhee cultivar and
different Barhee stramns had differed significantly between
them m both seasons. It was clearly noticed that Barhee
strain number two had the highest length of spin zone
followed by Barhee cultivar and strain number one in the
two seasons, respectively.

Length and Width of Leaflet and Spine Length and
Number: Table 3 exhibit that length and width of leaflet
had sigmificantly affected by different sources of Barhee
during both seasons. Whereas, length and numbers of
spins did not differ significantly by Barhee source in the
two seasons. It was clearly noticed that Barhee strain
number two produced the longest leaflet length followed
by Barhee cultivar and strain number one m the two
seasons. Whereas, strain number one produced the
widest leaflet comparing with that produced by Barhee
cultivar and stram number two in the two seasomns.

Regarding to spine length, leaves of strain
mumber one developed the tallest spins comparing with
cultivar and strain two in the two seasons. Whereas,
leaves of strain number one contained the lowest number
of spins comparing with leaves of Barhee cultivar and
strain number two in both seasons.

Strand Length and Number, Fruit Retained and Bunch
Weight: Data presented in Table 4 clear that strand
length, fruit retained and bunch weight were varied
significantly affecting by different sources of Barhee in
both seasons.

The results of strand length and number
cleared that strain number two produced inflorescences
that contained the highest values of them comparing with
Barhee cultivar and strain number one in the two seasons.

Table 2: Palm trunk girth and frond length and its different parts of Barhee cultivar and strains (2007 and 2008 seasons)

Trunk girth (im) Frond length (m) frond base length (cm) Pinnae zone length (m) Spine zone length (m)

Season Season Season Season Season
Barhee palm 2007 2008 2007 2008 2007 2008 2007 2008 2007 2008
Cultivar 1.56 1.56  5.28 531 337 33.8 3.66 3.66 1.28 1.31
Strain 1 1.56 1.56  4.72 4.76  27.0 27.0 3.29 331 116 1.18
Strain 2 1.57 1.57 5.30 526 34.6 34.5 3.48 346 147 1.45
L8D at 5% NS NS 0.40 033 NS NS 0.19 022 027 0.15
Table 3: Leaflets length and width (cm) and spines numbers and length (cm) of Barhee cultivar and strains (2007 and 2008 seasons)

Leaflet length (crm) Leaflet width (cm) Spine length (cm) Spines number
Barhee palm 2007 season 2008 season 2007 season 2008 season 2007 season 2008 season 2007 season 2008 season
Cultivar 55.2 55.2 kX 3.7 10.9 10.9 11.33 11.33
Strain 1 52.7 52.7 4.0 4.0 11.1 11.1 10.67 10.67
Strain 2 56.7 56.7 3.5 3.6 11.0 10.9 11.33 11.33
L8D at 5% 1.2 1.2 0.3 0.2 NS NS NS NS
Table 4: Strands numbers and length (cm), fruit retained (%) and bunch weight (kg) of Barhee cultivar and strains (2007 and 2008 seasons)

Strand number Strand Length (cm) Fruit retained (%) Bunch weight (Kg)
Barhee palm 2007 season 2008 season 2007 season 2008 season 2007 season 2008 season 2007 season 2008 season
Cultivar 86.00 86.67 42.6 42.9 25.33 25.67 8.375 9.603
Strain 1 88.00 88.33 40.7 41.6 25.67 27.00 7.581 8.681
Strain 2 88.33 89.67 44.9 45.8 26.67 27.67 8.590 9.986
L8D at 5% NS NS 1.4 1.5 1.09 1.53 0.402 0.389
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Table 5: Fruit, flesh and seed weights (g) and seed per fruit (%6) of Barhee cultivar and straing (2007 and 2008 seasons)

Fruit weight (g) Flesh weight (g) Seed weight (g) Seed / fruit (%0)
BRarhee palm 2007 season 2008 season 2007 season 2008 season 2007 season 2008 season 2007 season 2008 season
Cultivar 15.12 15.52 1367 14.17 1.45 1.35 9.59 8.69
Strain 1 15.84 16.27 14.26 14.68 1.58 1.59 10.04 9.77
Strain 2 17.80 18.46 1595 16.65 1.85 1.81 10.39 10.18
LSD at 5% 0.71 0.31 0.84 0.28 0.32 0.31 0.73 0.85
Table &: Fruit length, diameter (cm), fruit length/diameter (L./D) ratio and size (cm?®) of Barhee cultivar and strains (2007 and 2008 seasons)

Fruit length (cm) Fruit diameter (cm) Fruit L/D ratio Fruit size (cm®)
BRarhee palm 2007 season 2008 season 2007 season 2008 season 2007 season 2008 season 2007 season 2008 season
Cultivar 3.5 35 2.6 2.7 1.35 1.30 15.92 16.12
Strain 1 35 36 2.7 2.7 1.30 1.33 16.10 16.22
Strain 2 3.7 37 2.7 2.8 1.37 1.32 16.40 16.44
LSD at 5% NS NS NS NS NS NS NS NS

On the other hand, strain number one developed
inflorescences of the shortest strand length in the two
seasons. Whatever, there 1s no significant differences
were noticed between Barhee cultivar strands number
comparing with that of strains one and two in the two
SEASONS.

Concerning fruit retained percentage, Barhee
produced the lughest fruit
retained percentage (26.67 and 27.67%) followed
by strain number one (25.67 and 27.00%) and
Barhee cultivar (25.33 and 25.67%) m the first and
second seasons, respectively. In this concern, Barhee

strain number two

cultivar fruit retained percentage sigmificantly differed
with those obtained by either strain one or two in the two
SEASONS.

Concerning bunch weight, strain two produced
the weightiest bunches (8.590 and 9.986 kg) followed
by Barhee cultivar (8.375 and 9.603 kg) and strain one
(7.581 and B.681 kg) in the first season and second.
seasons, respectively. Moreover, there 1s no significant
differences were observed between bunches weights that
produced from Barhee cultivar and strain two i the two
SEASONS.

Fruit, Flesh and Seed Weights and Seed/fruit
Weight Percentage: Table 5 clear that fruit and flesh
weight were varied sigmficantly during the two
affecting by different sources of Barhee
palms. Strain number two produced the heaviest fruit
and flesh weight (17.80 and 1595 g) followed in
descending order by that obtained from strain one
(15.84 and 14.26 g) and Barhee cultivar (15.12 and 13.67 g)
in the first season. The same trend was also noticed in the

5€as0ns

second seasorL.

63

Referring to seed weight as shown in Table 5, Barhee
seed was the lightest ones comparing with those recorded
with the two strains under study. Whatever, there are no
significant differences between Barhee cultivar and strain
one 1n this respect in the two seasons. On the other hand,
strain two increased significantly seed weight comparing
with Barhee cultivar and strain one in the two seasons.

The percentage of seed/fruit weight (Table 5) had
significantly affected by different sources of Barhee palms
in the two seasons. Whoever, Barhee cultivar was the
lowest one comparing with those produced of strains one
and two in the two seasons. On the other hand, strain two
produced the highest percentage of seed/fruit weight in
both seasons.

Fruit Length (L), Diameter (I)), L/D Ratio and Size:
Fruit length (L), diameter (D), L/D ratio and fruit size were
not significantly affected by different sources of Barhee
palms during both seasons (Table 6). Whatever, fruits
obtained from strain two had the highest values in all fruit
dimensions and size followed by strain one and Barhee
cultivar i the two seasons, respectively (Figure 1).

Fruit Firmness and Fruit Contents of Moisture, Acidity
and Tss%: Data presented in Table 7 clear that fruit
firmness was not significantly varied according to Barhee
sources during study. All fruits of palms under study had
the same statistically firmness values. The same results
were also noticed regarding to fruit moisture and acidity
content in the two seasons.

TSS percentages of fruit content were significantly
similar concerning the studied palms during the study.
Whatever, strain two produced the highest fruit content
of T3S followed by fruits that produced from strain one
and Barhee cultivar m the two seasons.
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strain 2 Strain 1

Fig. 1: Fruits and seeds of Barhee cultivar and strains photos

Tahle 7: Fruit firmness (kgfem® and fruit content o fmoisture, acidity and TSS (%6) of Barhee cultivar and straing (2007 and 2008 seasons)

Firmness (kgfcm?) Moisture (Ye) Actdity (%) T3S (%)
Barhee pam 2007 season 2008 season 2007 season 2008 season 2007 season 2008 season 2007 geason 2008 season
Cultivar 7.50 7.43 64.97 64,29 0.029 0.0238 33,20 33.30
Stran 1 717 7.07 64.90 64.14 0.032 0.029 3373 33.57
Stran 2 7.33 7.40 64.40 64.03 0.027 0.024 33.90 33.67
L3D at 5% NS M3 NS NS N8 IR NS IR

Table 8 Fruit total, reducing and non-reducing sugars content (%) of Barhee cultivar and strains (2007 and 2008 seasons)

Total sugars (%) Reducing sugars (%) Non-reducing sugars (%)

Barhee pam 2007 season 2008 season 2007 seazon 2008 season 2007 season 2008 season
Cultivar 27,76 27.60 20.44 21.09 732 .51
Stran 1 28.29 28.17 21.62 21.48 6.67 .69
Stran 2 28.96 28.86 21.27 21.32 7.69 7.54
L3D at 5% 0.51 0.54 0.13 0.14 0.35 0.32

Table 9 Fruit content of chlorophyll & B and carotene (%) of Barhee cultivar and straing (2007 and 2008 seasons)

Chlorophyll & (%) Chlorophyll B (%) Carotene (%)
Barhee pdm 2007 season 2008 season 2007 geazon 2008 season 2007 season 2008 season
Cultivar 0.247 0.277 0.457 0.4%7 4.990 4 813
Stran 1 0.217 0.277 0.453 0.589 5933 5.470
Stran 2 0.280 0.268 0.447 0.572 5183 5.293
L3D at 5% NS NS I M3 NS N3

Table 10: Sensory attnbutes of Barhee cultivar and strains fruits as recorded at harvest dunng 2007 and 2008 seasons
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Season 2007 Season 2008
Attribute Barhee cv. Strain 1 Strain 2 LSD at 5% Barhee cv. Strain 1 Strain 2 LSD at 5%
Color 16.44 16.21 17.00 NS 16.50 16.65 16.91 NS
Appearance 15.33 1531 15.29 NS 15.43 15.44 15.63 NS
Fruit size 11.50 11.50 11.50 NS 11.48 11.48 11.50 NS
Shear force 6.13 6.10 6.18 NS 6.02 6.09 6.10 NS
Flesh thickness 7.89 8.13 8.72 0.42 8.11 8.22 8.81 0.43
Moauth feel 5.89 5.87 5.79 NS 582 584 5.78 NS
Chewiness T.62 7.63 6.18 0.53 7.53 T7.60 6.05 0.55
Sweetness 13.00 13.25 13.56 0.48 13.00 13.10 13.60 0.52
Solubility 6.98 6.93 6.13 0.61 6.98 6.91 6.00 0.64
Pit size 5.00 511 542 0.27 5.23 5.29 5.55 0.32
Total score 95.78 96.04 95.77 - 96.10 96.62 95.93 -
Total, Reducing and Non-reducing Sugars Fruit Content: DISCUSSION

Fruit total, reducing and non-reducing sugars comntent
were affected sigmficantly by different Barhee sources in
the two seasons (Table 8). Tt was clearly noticed that
highest fruit total soluble sugars content was recorded
with strain two followed by strain one and Barhee cultivar
m the two seasons, respectively. Whereas, strain one
produced the highest fruit content of reducing sugars
followed by strain two and Barhee cultivar in the two
seasons. Moreover, the highest fruit non-reducing sugars
percentage was obtamned from stram number two
comparing with other fruits of Barhee cultivar and strain
one in the two seasons.

Fruit Chlorophyll A, B and Carotene Content: Results of
fruit chlorophyll A, B and carotene content, as exhibited
in Table 9, cleared that no significant differences were
noticed withun the studied palm sources m the two
seasons. Whatever, strains one and two raised fruit
carotene content higher than that detected in Barhee
cultivar fruits in the two seasons.

Sensory Evaluation: Taste panel scores (Table 10) for
each sensory attribute had differed significantly in flesh
thickness, chewiness, sweetness, solubility and pit size
between fruits of Barhee cultivar and strams in the two
seasons. Whereas, color, appearance, fruit size shear
force and mouth feel did not differ between fruits of
Barhee cultivar and strains in both seasons.

However, all fruits of palms under study recorded the
highest score (excellent) m all attributes except n
chewiness character which was very god with strain
mumber two in both seasons of study. In addition, fruits
from obtained strain one achieved the highest total score
during sensory analysis followed by fruits of Barhee
cultivar and strain two during the two seasons.
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From the aforementioned results it was clearly
noticed that palm morphological characteristics of Barhee
cultivar and the two strains under study was varied
slightly without significant differences concerning palm
trunk girth, length of frond base zone and spmes number
and length. These results are agree with Mehanna [12]
and Mohamed et af. [13]. They reported that palm trunk
girth was ranged between 1.35 to 1.56 m and spines
number per leaf (10 to 16 spines).

Whereas, strain number 2 recorded the highest
values of spine zone length and leaflet length. On the
other hand, Barhee cultivar and strain number 2 produced
similar statistically results of frond length and leaflet
length. On the other hand the lughest leaflet zone of frond
was obtained by Barhee cultivar leaves. These results are
in agreement with those obtained by [9, 10, 13, 25, 26].
They reported the great variation was existed between
different Iraqi date palm cultivars on bunch weight. Also,
Results showed that leaflets length may depend on
growing conditions.

In addition, there is no sigmficant differences were
obtamed n strand numbers per mflorescence between
Barhee cultivar and the other two palm strains under
study. Strain two produced the longest strand followed
by Barhee cultivar and strain one. Concerning fruit
retained percentage and bunch weight, strain 2 produced
the highest values in this regard while Barhee cultivar
produced the lowest values in this concern. Also, strain
2 produced the highest fruit, flesh and seed weights as
well as the percentage of seed/fruit weight; whereas,
Barhee cultivar produced the lowest values in this
regard. Moreover, fruit length, fruit diameter, L/D
ratio, fruit size and fruit firmness were statistically similar
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between Barhee cultivar and the other strains under
study. These findings are in harmony with those obtained
by [2, 9,10, 13,14, 15,25, 27].

Regarding to fruit chemical properties, there 1s no
significant differences were detected between Barhee
cultivar and other strains under study in thewr fruit
contents of moisture, acidity, chlorophyll A and B and
carotene. Also, there is no significant differences were
found between different sources of Barhee in their fruit
content of TSS. On the other hand, strain two produced
the highest fruit total and non-reducing sugars content
comparing with strain one and Barhee cultivar. Whereas,
strain one produced the highest reducing sugars fruit
content comparing with Barhee cultivar and strain
two. These results are in agreement with those found
by [3, 9, 13, 25-29], who supported the varation in
percentages of TSS and total sugars between different
date palm cultivars.

In field evaluation experiments in Malaysia, fruiting
and yield variation among oil palm plantlets derived from
a single clone were found less than from palm of seedling
population [7].

Al-Doss et al. [6] suggested
between the same cultivar of date palm trees may be due
to more-genotypes that produced from seeds. Also, the

that variation

differences between cultivars or stramns of date palm may
be due to cytological differences between them [5].

In addition, Mohamed et al. [13] concluded that the
physical and chemical characteristics of date palm fruits
depending upon cultivars and environmental conditions.

Sensory analysis revealed that the two strains of
seedling Barhee palm that compared during this study
with Barhee cultivar were similar in all studied attributes.
Despite of presenting significant differences in some
sensory  attributes  (flesh  thickness, Chewiness,
sweetness, solubility and pit size) studied, nevertheless,
the accumulation scoring for all ten attributes studied was
excellent except fruit chewiness for strain number two that
take very god score [2, 3, 4].
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