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Abstract: Date fruit is a rich and quick source of phytochemicals and sugars (glucose, fructose, sucrose) which playing a 
vital role to nourish the human beings worldwide. The present study therefore, was conducted to explore the role of 
strands thinning on phytochemicals and sugars profiling in date palm (Cvs. Hillawi and Khadrawi). The experiment was 
comprised of different strand thinning treatments viz. @ 20% RCS (removal of central strands), 30% RCS, 20% STT 
(shortening of terminal tips), 30% STT, 20% RCS + 20% STT and 30% RCS+30% STT) including control. The results 
obtained from the current study showed that strand thinning significantly improves the level of phytochemicals and 
sugars in date fruit harvested at rutab stage as compared to un-thinned fruit clusters. Higher level of phytochemicals and 
sugars were found in fruit clusters thinned @ 30% RCS alone and in combination of 30% RCS+30%STT than other fruit 
thinning intensities. In conclusion; Strand thinning should be employed as an imperative managerial approach to improve 
the nutritional and phytochemical value of date palm fruit and to fulfill the quick energy requirement of the human body. 
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INTRODUCTION 
 
Date fruit is considered as an important nutritional 
component in the food of inhabitants where, it is 
cultivated. The fruit of date palm also becomes a vital part 
in daily life of the people for those countries, which 
import this fruit (El-Hadrami and El-Hadrami, 2009). 
Date fruit is a rich source of chemical constituents, which 
are variable due to numerous factors such as cultivar type, 
area of cultivation, climatic conditions, fertilizer 
application and different management operations. (Al-
Rawahi et al., 2005). Dates are rich source of 
carbohydrates (70%), mostly are present in the form of 
sugars. Invert sugar is entirely found in most of the date 
varieties, as it rapidly dissolved in the human body 
(Ahmed et al., 1995; Al-Hooti et al., 1997; Myhara et al., 
1999). Date fruit (100g flesh) provides an approximate 
energy of 12 to 15% for each adult each day. Sugars such 
as glucose, fructose and sucrose are the key sugars and 
are the major components of the date’s fruit being a vital 
and rich energy source for human beings. Glucose plays 
an important role to elevate the level of blood sugars 
because it is freely absorbed in digestive tract of the 
human body (Liu et al., 2013). In ancient times, date 
fruits and seeds have been used as medication in 
numerous traditional systems where date palm is 
cultivated (Duke, 1992). Worldwide, dates are commonly 
used due to its biological significance for human beings 
as it contains anti-oxidant and anti-mutagenic properties 
(Vayalil, 2012). According to an ethno-medicinal survey, 
dates have been traditionally used for the treatment of 
hypertensive and diabetics patients in southeast Morocco 
(Tahraoui et al., 2007). 

The fruit of date palm is an important source of 
phytochemicals such as antioxidants, phenolic 
compounds, sterols, carotenoids, anthocyanins, 
procyanidins, tannin contents and flavonoids contents. 
The production or accumulation of these components 
depends upon the type of fruit, harvesting stage, locality 
and type of soils. These phytonutrients have a role in the 
nutritional and sensorial characteristics date fruit 
(Abdelhak et al., 2005; Abdul and Allaith, 2008; Al Farsi 
et al., 2005b; Ahmed et al., 1995; Fayadh and Al-
Showiman, 1990). Dried dates contains contain higher 
amounts of these phytonutrients as compared to other 
kinds of dates which represents a strong relationship 
among antioxidants, phenolic compounds and flavonoids 
(Biglari et al., 2008). Carbohydrates are the main 
chemical components found in date fruit, mainly invert or 
reducing sugars such as glucose and fructose and sucrose 
(non-reducing) and minute amount of little concentrations 
of starch and cellulose (Al-Shahib and Marshall, 2003). 
 
Fruit thinning has the certain advantages viz. reducing 
number of flowers or fruits, increases fruit size, improves 
fruit quality, prevents alternate bearing and balances the 
fruit to shoot ratio, enhances assimilates in fruits and 
shoots, resulting good quality fruit (Ali-Dinar et al., 
2002). Fruit thinning results in good economic returns by 
increasing the individual fruit weight, accelerates fruit 
maturity and improved flower bud formation (Myers et 
al., 1993). Cluster thinning results more exposure of light 
due to less fruits density; it is because light plays an 
important role in processes, which are responsible for the 
accumulation of anthocyanins and phenolic compounds 
(Wicks and Kliewer 1983, Dokoozlian and Kliewer 
1996). Bubola et al. (2011) and Profio et al. (2012) 
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reported that cluster thinning significantly increased the 
accumulation of phenolics in grape berries. On the other 
hand, un-thinned fruits could not attain proper return due 
to less availability of light or air circulation that affects 
the rate of photosynthetic carbon assimilation rate 
(Morrison and Noble, 1990). By keeping in view the 
aforementioned problems the study was carried out with 
an objective; to explore the role of strands thinning on 
phytochemicals and sugars profiling in date palm. 
 
Methodology 
The current study was conducted on date palm (Cvs. 
Hillawi and Khadrawi) at Experimental Fruit Orchard, 
Post Graduate Agricultural Research Station (PARS), 
Institute of Horticultural Sciences, University of 
Agriculture, Faisalabad, Pakistan during the two 
successive seasons 2011-2012. The experimental material 
comprised of seven ‘Hillawi’ date palm trees, of 20-25 
years old, with uniform size and vigor, regular cultural 
practices were applied throughout the year. The 
experiment comprised of different strand thinning 
treatments (20% RCS, 30% RCS, 20% STT, 30% STT, 
20% RCS + 20% STT and 30% RCS + 30% STT) 
including control repeated three times under randomized 
complete block design (RCBD). 
 
Method and time of thinning 
Thinning was performed with a small hand carrying 
pruning scissor made up of stainless steel at early kimri 
stage (4 weeks after pollination). Thinning was carried out 
with removal of central strands and shortening of terminal 
tips with different intensities and combination of both. For 
the removal of central strands, firstly these were counted 
from each selected bunch for performing the required 
intensity of thinning. Whereas, for shortening of terminal 
tips, the strands length was measured with a hand scale 
from selected bunches and then the required intensity of 
thinning was executed as mentioned above in the 
treatments layout.  
 
Fruit harvesting and analysis 
During the entire harvesting season, rutab/ripe fruits were 
periodically collected from the selected bunches and 
weighed. Fruits showing soft brownish tip were 
considered as ripe or rutab fruits. Immediately after 
harvesting at rutab stage, fruits were selected (for freedom 
from defects and color uniformity) and stored at -20°C 
until analysis. Three replicates were carried out and 30 
dates were used for each replicate for each type of date) 
for performing phytochemical and sugars analysis. 
 
Chemicals and reagents 
All chemicals, standards and reagents used for analysis 
were purchased from Sigma-Aldrich Co. Ltd. (Pakistan). 
 
Extraction method 
Fruit extracts for the estimation of phytochemicals were 
prepared according to the method of Al-Farsi et al., 
(2005b). Briefly, sample (200mg) was extracted with 2mL 

of 50% methanol for 2h at room temperature on an orbital 
shaker set at 200 rpm. After centrifugation at1000 ×g for 
15min, the supernatant was decanted and the pellets were 
extracted under identical conditions. Supernatants were 
combined and used for total phenolics, total flavonoids, 
total antioxidants and total tannins. 
 
Estimation of total phenolic contents 
Total phenolic contents (TPC) were calculated by using 
Folin-Ciocalteu reagent method as reported by Ainsworth 
and Gillespie (2007). The FC-reagent (10mL) was 
dissolved in distilled water to make the solution 100mL. 
In each sample (100mL), FC-reagent (200µL) was added 
and vortex thoroughly. The 700mM Na2CO3 (800µL) was 
added into each sample and incubated at room 
temperature for 2h. Sample (200µL) was transferred to a 
clear 96-well plate and absorbance of each well was 
measured at 765nm. Amount of TPC was calculated using 
a calibration curve for Gallic acid. The results were 
expressed as Gallic acid equivalent. 
 

Estimation of total antioxidants 
Total antioxidants activity of the date fruits (skin +pulp) 
was assessed by measuring their scavenging abilities to 2, 
2-diphenyl-1-picrylhydrazyl stable radicals as described 
by Amira et al. (2012). The absorbance was read against 
blank at 517 nm using micro-plate ELISA reader (BioTek, 
USA). Inhibition of free radical by DPPH in percent was 
calculated by following formula:  
I % = (Ablank -Asample /Ablank) × 100  
Where Ablank is the absorbance of the control reaction 
mixture excluding fruit sample, and Asample is the 
absorbance of the test compounds. IC50 values, which 
represented the concentration of date fruit extracts that 
caused 50% neutralization of DPPH radicals, were 
calculated from the plot of inhibition percentage against 
concentrations.  
 

Estimation of total flavonoids 
Flavonoids were determined by the method of Kim et al. 
(2003). Distilled water (4ml) was added to 1ml of 
extracted aliquot. Then, 5% sodium nitrite solution 
(0.3ml) was added, followed by 10% aluminum chloride 
solution (0.3ml). Test tubes were incubated at ambient 
temperature for 5min and then 2ml of 1M sodium 
hydroxide were added to the mixture and then the volume 
of reaction mixture was made up to 10 ml with distilled 
water. The mixture was thoroughly vortex and the 
absorbance of the pink colour developed was determined 
in a UV-visible spectrophotometer (IRMECO, U2020- 
Germany) at 510nm. A calibration curve was prepared 
with catechin and the results were expressed as mg 
catechin equivalents. All the measurements were taken in 
triplicate and the mean values were calculated. 
 

Estimation of total tannin contents 
Total tannins contents were estimated according to the 
method of (AOAC, 1980) by titrating the extracted fruit 
samples with standard potassium permanganate solution 
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by using indigo caramine as an indicator until colour 
changed to faint pink and values were expressed as 
percentage. 
 
Estimation of sugars through HPLC 
For the estimation of sugars date fruits were extracted 
from the date flesh (2g) in HPLC grade ethanol (80% 
v/v). The available extracts were then centrifuged at 
13000xg for 10 min and then supernatants were separated 
and analysed by high performance liquid chromatography 
(HPLC). Liquid chromatographic (LC) separation was 
carried out at room temperature on a Razex RCM-
Monosaccharide Ca+2, Phenomenex column with flow 
rate of 0.60ml/min at 80oC. The mobile phase was 100% 
double distilled water (DDH2O). The HPLC was 
connected to a refractive index detector (ReID) RID-10 
AL (Shimadzu, Japan) having the range of (bipolar, 1250 
mV,) with peak width of 0.200min. Identified sugars were 
quantified on the basis of peak areas of external standards 
consisting of glucose (1%), fructose (1%) and sucrose 
(1%) solutions. Reducing sugars were calculated as a sum 
of glucose and fructose values and total sugars were 

calculated by sum of glucose, fructose and sucrose. Each 
sample was carried out from integrated peak areas of the 
sample against the corresponding standard graph. Results 
were expressed as percentage of fresh weight. 
 
STATISTICAL ANALYSIS 
 
The collected data were statistically analyzed using 
computer software MSTAT-C. Analysis of variance was 
used to test the significance of variance. While difference 
among treatment means were compared using LSD test 
(p=0.05) (Steel et al., 1997). 
 
RESULTS 
 
Phytochemicals 
Phytochemicals present in plants possess diverse health 
benefits, which includes antioxidant and radical 
scavenging activities, to relieve some long-lasting 
illnesses, decreased the heart problems and different types 
of tumors. Strands thinning significantly increased the 
level of TPC in treated fruits as compared to fruits of 

Table 1: Effects of different strands thinning intensities on total phenolic contents (mg GAE/100 g) of Hillawi and 
Khadrawi date palm fruit. 
 

Thinning Treatments 2011 2012 
Hillawi Khadrawi Mean Hillawi Khadrawi Mean 

No thinning 114.48 118.52 116.50D 107.92 117.62 112.77E 
20% RCS 162.47 166.54 164.51B 157.21 166.81 162.01BC 
30% RCS 175.29 180.78 178.03A 168.10 182.74 175.42A 
20% STT 151.14 156.95 154.04C 147.28 153.11 150.20D 
30% STT 153.25 159.92 156.58C 153.47 164.22 158.85C 

20% RCS+20%STT 163.18 169.18 166.18B 159.36 169.65 164.51B 
30%RCS+30%STT 176.18 185.45 180.81A 169.10 188.69 178.90A 

Mean 156.57B 162.48A  151.78B 163.26A  
LSD values Treatments = 4.75, Varieties = 2.54 Treatments = 5.46, Varieties = 2.92 

RCS= Removal of central strands, STT= Shortening of terminal tips 
 
Table 2: Effects of different strands thinning intensities on total flavonoids contents (mg CEQ/100 g) of Hillawi and 
Khadrawi date palm fruit. 
 

Thinning Treatments 2011 2012 
Hillawi Khadrawi Mean Hillawi Khadrawi Mean 

No thinning 25.80 18.07 21.93E 23.73 19.70 21.71D 
20% RCS 51.06 46.84 48.95B 53.00 49.14 51.07B 
30% RCS 60.47 51.77 56.12A 60.06 53.70 56.88A 
20% STT 46.39 41.43 43.91D 46.17 43.40 44.79C 
30% STT 48.76 43.66 46.21C 52.06 48.09 50.06B 

20% RCS+20%STT 52.18 47.28 49.73B 51.44 48.58 50.01B 
30%RCS+30%STT 61.51 54.10 57.81A 61.77 43.88 57.82A 

Mean 49.45A 43.31B  49.74A 45.21B  
LSD values Treatments = 2.18, Varieties = 1.16 Treatments = 2.61, Varieties = 1.39 

RCS= Removal of central strands, STT= Shortening of terminal tips 
Means sharing same case letter for main effects and interaction, do not differ significantly at 5% probability level. 
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control (without thinning) in both date palm cultivars 
during both study years. Strands thinning intensity @ 
30% RCS + 30% STT showed higher levels of TPC 
(62.79 and 62.15mg GAE/100g) in fruits and these fruits 
were statistically at par with the fruits treated as thinning 
intensity @ 30% RCS alone where TPC were 61.65 and 
59.56 mg GAE/100g but these were greater than the fruits 
of all other treatments in both cultivars during the both 
years, respectively. Lower amounts of TPC (37.56 and 
37.68 mg GAE/100g) were noted in untreated fruits (no 
thinning) in both cultivars during the both years (table 1). 
Strands thinning significantly increased the TFC contents 
in fruits as compared to untreated fruits (no thinning) in 
both cultivars. Strands thinning intensity @ 30% RCS + 
30% STT showed maximum amounts of TFC (57.81 and 
57.82mg CEQ/100g) in fruits these were at par to the 
fruits of thinning intensity @ 30% RCS (56.12 and 56.88 
mg CEQ/100g) in both cultivars during the both years, 
respectively. Whereas, lower levels of TFC (21.93 and 
21.71mg GAE/100g) were noted in fruits where no 
thinning was practiced in both date palm cultivars during 
the both years (table 2). Strands thinning efficiently 
increased the total antioxidants activities in fruits as 
compared to fruits where no thinning was performed. 

Higher thinning intensity @ 30% RCS + 30% STT 
showed higher antioxidants of 70.34 and 71.06% in fruits 
and these were at par with the fruits of thinning intensity 
@ 30% RCS alone but these were greater than the fruits 
of other treatments in both date palm cultivars during the 
both years, respectively. Whereas, lower antioxidants 
(39.62 and 37.05%) were recorded in untreated fruits (no 
thinning) in both cultivars during the both study years, 
respectively (table 3). Strands thinning treatments 
effectively reduced the level of total tannin contents in 
fruits as compared to the fruits subjected to no thinning in 
both date palm cultivars. Strands thinning intensity @ 
30% RCS + 30% STT showed lower amounts of total 
tannin contents (0.238 and 0.236%) in fruits than the 
fruits of all other thinning treatments in both cultivars 
during the both seasons, respectively. Maximum values of 
total tannins (0.646 and 0.663%) were noted in fruits 
subjected to no thinning treatments in both cultivars 
during the both years, respectively (table 4). 
 
Individual sugars 
Sugars in date fruit exert a number of valuable effects on 
the human health. Occurrence of high amounts of fructose 
in dates may provide several beneficial effects on human 

Table 3: Effects of different strands thinning intensities on total antioxidants (%) of Hillawi and Khadrawi date palm 
fruit. 
 

Thinning Treatments 2011 2012 
Hillawi Khadrawi Mean Hillawi Khadrawi Mean 

No thinning 38.43 40.81 39.62E 35.47 38.63 37.05E 
20% RCS 62.47 66.28 64.38B 57.51 61.89 59.70C 
30% RCS 67.94 71.07 69.51A 68.91 72.48 70.69A 
20% STT 53.03 55.65 54.34D 54.03 58.87 56.45D 
30% STT 56.61 57.65 57.13C 56.25 59.91 58.08CD 
20% RCS+20%STT 64.51 67.28 65.89B 59.32 66.91 63.11B 
30%RCS+30%STT 68.31 72.37 70.34A 69.02 73.11 71.06A 
Mean 58.76B 61.59A  57.21B 61.69A  
LSD values Treatments = 2.43, Varieties = 1.30 Treatments = 1.80, Varieties = 0.962 
RCS= Removal of central strands, STT= Shortening of terminal tips 

 

Table 4: Effects of different strands thinning intensities on total tannin contents (%) of Hillawi and Khadrawi date 
palm fruit. 
 

Thinning Treatments 2011 2012 
Hillawi Khadrawi Mean Hillawi Khadrawi Mean 

No thinning 0.613 0.680 0.646A 0.633 0.693 0.663A 
20% RCS 0.276 0.296 0.286C 0.300 0.320 0.310D 
30% RCS 0.240 0.263 0.251DE 0.223 0.276 0.250E 
20% STT 0.453 0.483 0.468B 0.470 0.503 0.486B 
30% STT 0.426 0.453 0.440B 0.443 0.440 0.441C 
20% RCS+20%STT 0.266 0.283 0.275CD 0.293 0.306 0.300D 
30%RCS+30%STT 0.226 0.250 0.238E 0.210 0.263 0.236E 
Mean 0.357B 0.387A  0.362B 0.401A  
LSD values Treatments = 0.031, Varieties = 0.016 Treatments = 0.027, Varieties = 0.014 
RCS= Removal of central strands, STT= Shortening of terminal tips 

Means sharing same case letter for main effects and interaction, do not differ significantly at 5% probability level. 
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health by delaying or preventing the long-lasting diseases. 
Strands thinning significantly increased the level of 
glucose contents in fruits as compared to fruits where no 
thinning was practiced in both date palm cultivars. Fruits 
subjected to higher degree of strand thinning showed 
maximum level of glucose contents than fruits treated 
with lower thinning intensities. Strand thinning intensity 
@ 30% RCS + 30% STT attained higher levels of glucose 
contents (28.80 and 28.30%) in fruits and these were 
statistically at par with the fruits treated with thinning 
intensity @ 30% RCS alone but glucose contents of these 
fruits were significantly lower as compared to fruits of all 
other treatments in both cultivars during the both years, 
respectively. Minimum amounts of glucose contents 
(17.75 and 17.38%) were recorded in fruits subjected to 
no thinning treatments during the both years (table 5). 
Fruits treated with different strand thinning intensities 
showed greater amounts of fructose contents than 
untreated fruits (no thinning). Thinning intensity @ 30% 
RCS + 30% STT showed higher levels of fructose 

contents (27.43 and 27.51%) in fruits and these were 
statistically at par with those fruits treated with thinning 
intensity @ 30% RCS alone where fructose contents were 
26.99 and 26.17% in both date palm cultivars during the 
first and second season, respectively. Whereas, minimum 
levels of fructose contents (16.36 and 16.60%) were noted 
in control fruits during the both years (table 6). Strands 
thinning treatments significantly increased the level of 
sucrose contents in fruits as compared to fruits where no 
thinning was practiced in both date palm cultivars. 
Strands thinning intensity @ 30% RCS + 30% STT 
achieved higher amounts of sucrose contents (6.55 and 
6.41%) in fruits and those were at par with the fruits 
treated with thinning intensity @ 30% RCS alone but 
sucrose contents were greater in these fruits as compared 
to the fruits of all the treatments (6.35 and 6.24%) during 
both years. Minimum amounts of sucrose contents (3.43 
and 3.70%) were noted in fruits subjected to no thinning 
treatments in both cultivars during the both years (table 
7). 

Table 5: Effects of different strands thinning intensities on glucose contents (%) of Hillawi and Khadrawi date palm 
fruit. 
 

Thinning Treatments 2011 2012 
Hillawi Khadrawi Mean Hillawi Khadrawi Mean 

No thinning 18.59g 16.92h 17.75E 17.92i 16.84i 17.38D 
20% RCS 28.09b 25.77cde 26.93C 27.23cd 25.03ef 26.13B 
30% RCS 30.25a 26.36cd 28.31AB 29.18ab 25.11ef 27.14B 
20% STT 24.91e 22.66f 23.78D 24.57fg 21.96h 23.26C 
30% STT 25.21de 23.51f 24.36D 24.66f 23.20gh 23.93C 
20% RCS+20%STT 29.80a 25.88cde 27.84BC 28.26bc 24.87f 26.56B 
30%RCS+30%STT 30.65a 26.95bc 28.80A 30.07a 26.40de 28.23A 
Mean 26.78A 24.00B  25.98A 23.34B  

LSD values Treatments = 0.932, Varieties = 0.498, 
Interaction = 1.31 

Treatments = 0.1.02, Varieties = 0.546, 
Interaction = 1.44 

RCS= Removal of central strands, STT= Shortening of terminal tips 
 
Table 6: Effects of different strands thinning intensities on fructose contents (%) of Hillawi and Khadrawi date palm 
fruit. 
 

Thinning Treatments 2011 2012 
Hillawi Khadrawi Mean Hillawi Khadrawi Mean 

No thinning 16.77g 15.96g 16.36E 16.95g 16.25g 16.60D 
20% RCS 26.66b 24.02cd 25.34C 26.54cd 23.62e 25.08B 
30% RCS 28.65a 25.32bc 26.99AB 28.47ab 23.88e 26.17B 
20% STT 23.21de 21.47f 22.34D 22.92ef 21.37f 22.14C 
30% STT 23.77d 21.84ef 22.80D 23.73e 22.59ef 23.16C 
20% RCS+20%STT 28.36a 24.10cd 26.23BC 27.44bc 23.99e 25.71B 
30%RCS+30%STT 29.47a 25.40bc 27.43A 29.33a 29.33a 27.51A 
Mean 25.27A 22.59B  25.05A 22.48B  

LSD values Treatments = 1.01, Varieties = 0.543, 
Interaction = 1.43 

Treatments = 1.11, Varieties = 0.595, 
Interaction = 1.57 

RCS= Removal of central strands, STT= Shortening of terminal tips 
Means sharing same case letter for main effects and interaction, do not differ significantly at 5% probability level. 
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DISCUSSION 
 
Fruit quality is a chief component to attain maximum 
economic return and develop healthy relationship between 
supply and demand and good for human health. The fruit 
of date palm is an important source of phytochemicals 
such as antioxidants, phenolic compounds, sterols, 
carotenoids, anthocyanins, procyanidins, tannin and 
flavonoids contents. In the current study, strands thinning 
significantly improved the phytochemicals and sugars 
profiling in date fruit and tannin contents were decreased 
in both date palm cultivars. Strands thinning @ 30% RCS 
alone and in combination with 30% RCS + 30% STT 
showed higher levels of phytochemicals in fruits at rutab 
stage than no thinning treatments. The greater 
improvement in quality of TPC, TFC, total antioxidants 
and reduction of total tannins in thinning treatments were 
due to more exposure of light because of less fruits 
density; as light plays an important role in those processes 
which are responsible for the accumulation of 
anthocyanins and phenolic compounds (Wicks and 
Kliewer 1983, Dokoozlian and Kliewer 1996). These 
findings were supported by Bubola et al., (2011) and 
Profio et al., (2012) who reported that cluster thinning 
significantly increased the accumulation of phenolics in 
grape berries. On the other hand, un-thinned fruits could 
not attain proper return due to less availability of light or 
air circulation that affects the rate of photosynthetic 
carbon assimilation rate (Morrison and Noble, 1990).  
 
Strands thinning treatments efficiently improved the level 
of sugars in fruits as compared to un-thinned fruits in both 
cultivars. Strands thinning intensity @ 30% RCS alone 
and 30% RCS + 30% STT showed higher glucose, 
fructose and as compared to no thinning. The increase in 
glucose, fructose and sucrose are supported by different 
co-workers (Mostafa and El-Akkad, 2011; Iizadi et al., 
2010; Soliman et al., 2011). Higher sugars accumulation 

in thinned fruits is also in line with Brown and Coombe 
(1985) and (Crippen and Morrison, 1986) who reported 
that light exposure regulates the activity of invertase 
enzyme, which is responsible for sugars accumulation in 
grape berries. 
 
CONCLUSION 
 
The findings of the present study have an important 
commercial implication that strands thinning at early fruit 
stages (4 weeks after pollination) improved the 
phytochemicals and sugars composition in both date palm 
cultivars. These findings could be helpful in achieving the 
desired goal to fulfill the quick energy requirements in 
human body. 
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Mean 5.98A 5.09B  5.67A 5.02B  

LSD values Treatments = 0.231, Varieties = 0.123, 
Interaction = 0.327 

Treatments = 0.058, Varieties = 0.133, 
Interaction = 0.352 

RCS= Removal of central strands, STT= Shortening of terminal tips 
Means sharing same case letter for main effects and interaction, do not differ significantly at 5% probability level. 
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