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ABSTRACT 
 

This study was conducted during 2002 and 2003 seasons at Nobaria 
Horticulture Research Station to investigate the response of “Zaghloul” date palm 
yield to various organic and inorganic fertilization types as factor (A), fruit-thinning 
models as factor (B) as well as interaction among their levels.  

Factor (A) levels were: (a1) no animal manure + 5 kg NH3SO4, (a2) 25 kg 
animal manure + 4 kg NH3SO4, (a3) 50 kg animal manure + 2 kg NH3SO4 and (a4) 
100 kg animal manure + no NH3SO4  levels. Factor (B) levels were: (b1) non-thinned 
fruits (the basic bunch number was 8 bunches per palm), (b2) removing of 25% from 
total bunches number, (b3) thinning of 25% from total stalks in each bunch, (b4) 
removing of 50% from total bunches number and (b5) thinning of 50% from total stalks 
in each bunch. The possible combinations among these levels were represented as 
field experimental reatments.  

The results indicated that studied yield as well as fruits characteristics were 
significantly affected by both A and B factor levels as well as the experimental 
treatments except pit diameter trait. Regarding the fertilization types factor, the results 
declared that a3 and a4 levels lead to the best significant values of bunch weight, fruit 
weight and dimensions, flesh thickness as well as other fruit quality traits. Differences 
betweenconducted values were not significant.  

Viewing the fruit-thinning models factor, the results illustrated that the b4 level 
produced the highest bunch weight value. Level b5 caused the statistical better fruit 
weight and dimensions; fruit flesh thickness; pit weight and length criteria. As well as 
b3 and b4 levels for fruit diameter, flesh thickness and pit weight criteria in both study 
seasons. For fruit quality traits, thinning models lead to the highest TSS (%) values 
comparing with non thinned palms in both study seasons. Acidity (%) and total protein 
traits did not statisticaly affected by fruit-thinning levels. Total sugers (%) was 
increased while soluble tannins was decreased as responses to b5 level. 
 Concerning the action of field treatments, a4b4 treatment was statisticaly 
superior regarding the bunch weight criterion in both study seasons. Also, a3b5 
treatment produced the significant highest fruit weight. Highest pit length value was 
recorded by a1b3 and a1b5 treatments for the 1st and 2nd seasons, respectively. Also, 
results observed that a4b5, a4b4, a4b3, a4b2, a3b5, a3b4, a3b3 and a3b2 treatments 
were related with best significant values of fruit quality traits.  
 

INTRODUCTION 
 

The date palm (Phoenix dactylifera L.) is one of the most important fruit 
crops not only in Egypt but also in the Middle Eastern countries, which 
produce more than 80% of world production. Egypt is the leading date 
producing country in the world, with an annual production of 1,113,270 tons in 
2002 that accounts for 17.78% of world wide date production (FAO Statistics, 
2003). Zaghloul cultivar is leading one in the  Northern Delta region and the 
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area devoted for its cultivation is about 4241 Fedans (Ibrahim & Kholif, 2004). 
Date palm trees can grow successfully in multifarious soils including rich 
carbonate soil such those in the North Tahrier region, including Nobaria 
Horticulture Research Station farm. Hence, the present work aims to study 
the influence of organic and inorganic fertilizers and their level combinations 
as well as the effect of fruit-thinning models and various experimental 
treatments on both yield and fruit characteristics of ‘Zaghloul’ cultivar date 
palm.      

MATERIALS AND METHODS 
 

The present study was carried out during the 2002 and 2003 
experimental seasons in the Nobaria Horticulture Research Station farm, 
North Tahrier region where the soils are rich carbonate (25.5% CaCO3).  The 
study utilized trees of the ‘Zaghloul’ palms were 15-20 years old. Two main 
factors were investigated: fertilization types (factor A) and fruit-thinning (factor 
B). Also, all interactions among factor levels were analyzed. Fertilization 
types included (1) Zero animal manure + 5 kg NH3SO4, (2) 25 kg animal 
manure + 4 kg NH3SO4, (3) 50 kg animal manure + 2 kg NH3SO4, and (4) 100 
kg animal manure + zero NH3SO4 levels. Fruits were thinned by reducing the 
number of bunches per palm (bunch removal) or reducing the number of 
stalks (strands) per bunch (bunch thinning). Each pattern being carried out at 
two levels (25% and 50%). Fruit-thinning models were (1) non-thinned fruits 
(the basic bunch number was 8 bunches per palm), (2) removing of 25% from 
total bunches number, (3) thinning of 25% from total stalks in each bunch, (4) 
removing of 50% from total bunches number, and (5) thinning of 50% from 
total stalks in each bunch. Fruit-thinning treatments were done after fruit-set.                        
      The organic fertilizer was added in winter (December) as one dose while 
the mineral fertilizer was added in two doses (the 1st dose was mixed with 
organic fertilizer in the winter and the 2nd dose was added at the end of May 
(during fruit growth period). In general, each palm received 1000 gm rock 
phosphate and 500 gm mineral sulphur at the time of animal manure addition. 
Twenty field experimental treatments were arranged, as shown in Table (1). 
Each treatment is represented by 4 palms (as replicates).                                                                  

Fruit samples were collected at ripening stage (October, 4 - 8 period). 
Weight of bunchs (kg / bunch) was determined by a field balance. Fruit 
weight (gm / fruit), fruit length & diameter (cm), pit weight (gm / pit), pit length 
(cm) and pit diameter(mm) were determined in the laboratory. Total soluble 
solids (TSS%) in fruit juice was measured using hand refactometer, juice 
acidity (as malic acid) percentage was titrated (A.O.A.C. 1980), soluble 
tannins (%) were evaluated by the method of Swain & Hillis (1959), total 
sugars (%) were determined in dried fruit samples at 56 Co in an oven to a 
constant weight (Malik & Singh, 1980), and total protein as total nitrogen 
(ppm) was determined  using the Kjeldahl method according to Jackson 
(1967). 

All obtained data were tabulated and analyzed at the end of each 
season using a Completely Randomized Design (CRD) according to Steel & 
Torrie (1980). 
     



 3 

RESULTS AND DISCUSSION 
 
1 Yield characteristics: 
1.1 Bunch weight (Kgm / bunch): 

Both experimental factors and their interactions significantly affected 
bunch weight in both the study seasons. For the fertilizer types factor, data in 
Table (2) indicates that the superior significant value of bunch weight was 
related with the a4 level in both seasons (32.11 and 31.71 kg / bunch for the 
1st and 2nd seasons, respectively). However, no significant difference 
appeared between value related with the a3 level in both study seasons. 
Always, the a1 level had the lowest significant bunch weight value (25.16 and 
24.84 kg / bunch for the 1st and 2nd seasons, respectively). Hussein & 
Hussein (1983) and Shawky et al. (1999) obtained similar results.                                                                    

Looking at the fruit-thinning factor effect, data tabulated in Table (2) 
indicates significant differences among values of such a trait. In two season, 
the b4 level had a significant superior value (32.38 and 32.27 kg / bunch for 
1st and 2nd seasons, respectively) compared with values related to the b5, 
b1and b3 levels. However, no significant difference was apparent when 
comparing the value related to the b2 level (31.55 and 31.38 kg / bunch for 
1st and 2nd seasons, respectively). Results from both seasons demonstrate 
the influence of leaf / bunch ratio on this criterion. On the other hand, the non 
thinned palms were statistically commensurate with the removal of 50 and 
25% from  total stalks from each bunch. These results are in line with those of 
Azzouz & Hamdy (1974), Badran (1999), and Hammam et al, (2002).                                                                                                                               

Regrading the effect of which experiments, data from the 1st season 
indicated that the a4b4, a3b4, and a4b2 treatments produced higher bunch 
weight values compared with most other treatments (34.77, 34.60, and 34.50 
kg / bunch, respectively). No significant difference was found among these 
values. Likewise, a3b4, a4b4 and a4b2 treatments lead to higher bunch 
weight values compared with most other treatments in the 2nd season (34.73, 
34.19 and 34.17 kg / bunch, respectively). No significant differences were 
found among the recorded values. Always, the lowest significant bunch 
weight value was related with a1b1 treatment (20.23  and 20.70 kg / bunch 
for the 1st and 2nd seasons, respectively). Various significant relationships 
were found in Table (2). These results are consistent with previous results of 
fertilization and thinning factors as well as agreeing with those of Azzouz & 
Hamdy (1974), Nixon & Carpenter (1978), and Godara et al. (1990).                                                                                         

 
2 Fruit physical characteristics:                                                                                                          

2.1 Fruit weight (gm / fruit): 
The statistical analysis of the data indicated that the fruit weight 

character was significantly affected by both A and B factors and interaction 
between their levels in both study seasons. Concerning the effect of A factor 
in the 1st season, data in Table (3) shows that the a3 level had a significantly 
higher fruit weight value (31.96 gm / fruit) followed by the a4 level (30.13 gm / 
fruit). The lowest fruit weight was obtained with the a1 level. In the 2nd 
season, the a3 level produced a significantly higher fruit weight (32.66 gm / 
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fruit) cmoparing the values related to the a2 and a1 levels, but no significant 
difference comparing the a4 related value. These results are in line with those 
observed with the bunch weight criterion. Nixon & Carpenter (1978) 
described the positive influence of fertilization on fruit weight. Contrarily, 
Bacha & Abo-Hassan (1983) and Shawky et al. (1999) reported that weight of 
date palm fruits was not significantly affected by nitrogen fertilization.                                                                                                      

For the effects of factor B, the data of the 1st season showed that the 
b5 level had a significantly higher value of this trait (31.79 gm / fruit) but there 
was no significant difference comparing the b3 related value. The lowest 
significant value was obtained with the b1 level (25.92 gm / fruit). Regarding 
the 2nd season, the data declared that the b5 level had the highest fruit weight 
value (34.65 gm / fruit) followed by the b3 level. Always, the lowest fruit 
weight value was observed with the b1 level (27.15 gm / fruit), Table (3). 
Godara et al. (1990), Badran (1999) and El-Hammady et al. (2002) reported 
similar findings. It is logical that the higher fruit weight resulted from palms 
that received 50 or 25% stalks-thinning treatments. On the contrary the 
lowest fruit weight resulted from non thinned palms.                                                                                                                             

Reviewing the field experimental treatments effect, data of the 1st 
season showed that the a3b5 treatment had a significantly higher fruit weight 
value (34.70 gm / fruit), followed by the a3b3 and a4b5 treatments (33.87 and 
31.85 gm / fruit, respectively). In the 2nd season, the a3b5 treatment also had 
the highest value, but this value did not significantly differ comparing the 
values produced by the a4b5 and a2b5 treatments (36.13, 35.85, and 35.50 
gm/fruit, respectively). Always, the lowest value was correlated with the a1b1 
treatment (20.10 and 20.90 gm/fruit for the 1st and 2nd seasons, respectively). 
Other various significant relationships were presented in Table (3). Nixon & 
Carpenter (1978) reported the impact of fertilization and fruit-thinning 
operations on yield and fruit weight. The obtained results are compatible with 
the impact of factor level.                                                                                                                                                      
 
2.2 Fruit length (cm):                                                                                                       

The obtained data indicated that fruit length was statistically affected by 
the two studied factors and the interaction between their levels. For the effect 
of fertilization factor, data of two study seasons indicated that the a3 level had 
a significantly better fruit length value (5.27 and 5.13 cm for the 1st and 2nd 
seasons, respectively). However, there was no significant difference 
comparing the values of a4 level in both seasons (5.09 and 4.95 cm for the 
1st and 2nd seasons, respectively). The a1 level had the lowest significant 
value of this trait in both seasons (4.33 and 4.47 cm, for the 1st and 2nd 
seasons, respectively), Table (4). These results are in line with Hussein & 
Hussein (1983) and Nixon & Carpenter (1978).                                                                                          

Viewing the fruit-thinning factor, the significant superior fruit length was 
related with the b5 level (5.35 and 5.47 cm for the 1st and 2nd seasons, 
respectively). the lowest significant fruit length value was obtained with the b1 
level in both experimental seasons (4.19 and 4.09 cm for the 1st and 2nd 
seasons, respectively), Table (4). El-Makhtoun et al.(1995), Hammam et al. 
(2002), and El-Hammady et al. (2002) reported that fruit-thinning had affected 
fruit dimensions, however Azzouz & Hamdy (1974) reported that the physical 
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properties of the fruits were not affected by fruit-thinning. Likewise, Glazner 
(1993) reported that thinning fruits of ‘Barhi’ dates did not affect their size.                                       

Viewing the impact of the interactions on this criterion, the results of 
two season indicated that the a3b5 treatment had a significantly higher length 
value comparing all other treatments (5.95 and 5.85 cm for 1st and 2nd 
seasons, respectively) but there was no significant difference with the value 
achieved with the a4b5 treatment (5.80 cm) only in the 2nd season. Always, 
the lowest significant value was related to the a1b1 treatment (3.61and 3.59  
cm for 1st and 2nd seasons, respectively). Other statistically significant 
relationships were shown in Table (4). Nixon & Carpenter (1978) report  
similar effects.  
 
2.3 Fruit diameter (cm): 

The fruit diameter trait was significantly affected by the two studied 
factors and their interaction treatments in both study seasons. Concerning the 
factor A, the data of the two study seasons illustrated that the a3 level had a 
significantly higher fruit diameter value (2.83 and 2.85 cm for the1st and 2nd 
seasons, respectively). But the recorded values did not significantly differ 
from the value related to the a4 level in both study seasons (2.74 and 2.76 
cm for the 1st and 2nd seasons, respectively). Always, the a1 level had the 
lowest significant value of fruit diameter cmoparing all other levels in both 
study seasons (2.23 and 2.27 cm for the1st and 2nd seasons, respectively), 
Table (5). These results are in line with the conspectus of Hussein & Hussein 
(1983) and commentary of Nixon & Carpenter (1978). Regarding the fruit 
dimension criteria, the results indicated that the applied amount of  
ammonium sulphate was not enough for obtaining a good fruit size.                 
           Looking factor B, the fruit diameter value related to the b5 level was 
highest in both study seasons (2.85 and 2.87 cm for the 1st and 2nd seasons, 
respectively) but did not significantly differ comparing those produced by the 
b3 and b4 levels (2.73 and 2.71 cm, respectively in the 1st season and 2.79 
and 2.76 cm, respectively, in the 2nd season). Always, the b1 level produced 
the lowest significant fruit diameter value in both seasons (2.21 and 2.20 cm, 
for the 1st and 2nd seasons, respectively), Table (5). El-Makhtoun et al.(1995), 
Hammam et al.(2002), and El-Hammady et al. (2002) reported that fruit-
thinning affected fruit dimensions. On the contrary, Azzouz & Hamdy (1974) 
reported that the physical properties of the fruits were not affected by fruit-
thinning.                                                                                                                                                              
Studying the field treatments effect, data showed that the a3b5 treatment 
produced a significantly higher fruit diameter value in both experimental 
seasons (3.05 and 3.04 cm for the 1st and 2nd seasons, respectively). Always, 
the lowest significant fruit diameter value was produced with the a1b1 
treatment (1.88 and 1.90 cm for the 1st and 2nd seasons, respectively). More 
statistical significant relationships are shown in Table (5). Nixon & Carpenter 
(1978) support the derived results.                                                                                                                                                                        
       

 
 

 

2.4 Flesh thickness (mm):                                                            
Flesh thickness criterion was affected by both experimental factors but 

did not affected by the interaction between their levels in both study seasons. 
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Data in Table (6) shows that factor A had a similar effect on this trait in both 
seasons. The highest significant value was obtained with the a3 level (4.12 
and 4.39 mm for the 1st and 2nd seasons, respectively). However, this value 
did not significantly differ from the flesh thickness value resulted from the a4 
level in both seasons (3.85 and 3.95 mm for the 1st and 2nd seasons, 
respectively).The lowest value was obtained with the a1 level. However it was 
not significantly different from the value related to the a2 level in both study 
seasons. Shawky et al. (1999) studied the effect of nitogen fertilization on the 
pulp weight of ’Sewy’ fruits and found opposite results of those reported here.                                                                                           
          For factor B (fruit-thinning), the b5 level lead to the highest value of this 
criterion in both study seasons (4.13 and 4.14 mm for the 1st and 2nd 
seasons, respectively). However, no significant difference appeared 
comparing the values related with the b3 and b4 levels (3.83 and 3.77 for the 
1st and 4.02 and 3.89 mm for the 2nd season, respectively). The b1 level 
caused the lowest significant value in both seasons (2.93 and 3.04 mm, 
respectively), Table (6). Hammam et al. (2002) studied the effect of leaf / 
bunch ratio and reported that fruit-thinning significantly increased fruit weight, 
dimensions, and flesh thickness (%). Differences among flesh thickness 
values conducted from field treatments were not statistically significant in the 
experiments of Bacha & Abo-Hassan (1983) and Shawky et al. (1999).                    

 
3 Pit characteristics:                                                                                 
3.1 Pit weight (gm / pit): 

Statistical analysis of the data showed that the pit weight was 
significantly affected by both the A and B factors but was not significantly 
affected by the interaction between their levels in both study seasons. 
Regarding the effect of fertilization, the data of 1st season showed that the a1 
level lead to a significantly higher pit weight value (3.04 gm / pit) comparing 
all other levels. There were no significant differences among values produced 
by the other levels. Similar results were obtained in the 2nd season except the 
a3 level had the lowest significant value, Table (7). The results are in line with 
those of flesh thickness but inconsistent with those obtained by Bacha & Abo-
Hassan (1983) and Shawky et al. (1999), who reported that nitrogen 
fertilization did not affect seed weight.                                                                                        

Studying the effect of fruit-thinning, the data of 1st season indicated that 
the b5, b3, and b4 levels had the highest pit weight values (2.95, 2.79 and 
2.75 gm / pit, respectively) while the b2 and b1 levels had the lowest values 
(2.62 and 2.74 gm / pit, respectively). No significant differences were found 
among values of these two groups. Data from the 2nd season showed that the 
b5 level lead to the highest pit weight value (2.96 gm / pit), however there 
was no significant difference comparing the b4 level (2.87 gm/pit), Table (7). 
The obtained results are in harmony with those of El-Makhtoun et al. (1995), 
but differ from those of El-Hammady et al. (2002) and Hammam et al. (2002).                                                                  

 
3.2 Pit length (cm):                                                                       

Both studied factors and their interactions had significant influences on 
the pit length criterion in the two study seasons. Concerning the factor A 
effect, the a1 level lead to a highest pit length value (3.05 and 3.07 cm for the 
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2nd season, respectively), however it was not significantly different comparing 
that associated with the a2 value (3.01 cm) only in the 2nd season, Table (8). 
These results are harmonious with those previously obtained with the pit 
weight criterion. 

As to the results of fruit-thinining, the data of two seasons showed that 
the b5 and b3 levels produced the highest pit length (3.07and 3.06 cm for 1st 
season and 3.09 and 3.06 cm for 2nd season, respectively). The difference 
between there values was not significant. Always, the lowest pit length 
produced by b1 level but it was not significantly different than the values 
related with b2 and b4, Table (8). El-Hammady et al. (2002) found that fruit–
thinning did not significantly affect seed weight or seed dimensions.                                         
         Statistical analysis of the 1st season’s data showed that the a1b3 
treatment produced a longer pit length value (3.21 cm), however it was not 
significantly different than the values produced by the a1b5, a4b5, and a3b3 
treatments (3.13, 3.10 and 3.08 cm, respectively). The lowest significant 
value was obtained by the a3b1 and a4b1 treatments (2.84 and 2.85 cm, 
respectively). In the 2nd season, the a1b5 treatment lead to the highest 
significant length value (3.17 cm). However it was not significantly different 
from the values produced by the a1b3, a2b5, a2b3, a3b5, a1b2, and a3b3 
treatments. On the other hand, the a3b1 treatment produced the lowest 
value, Table (8). These results are in harmony with those obtained regarding 
the fruit weight criterion.                                               
 
3.3 Pit diameter (mm):                                                                                                                                                    
           Regarding this criterion, the statistical analysis of the collected data 

indicated that fertilization types and fruit-thinning models factors as well as 
their interactions had no significant impact on pit diameter. This indicates that 
the changes in pit weight were due to changes in pit length rather than pit 
diameter. This concept is consistent with the results of El-Makhtoun et al. 
(1995), Shawky et al. (1999), and Hammam et al. (2002), who all reported 
that the flesh / seed ratio of thinned palms was significantly increased in 
comparis on with non-thinned palms. 
                                                                                    
4 Quality traits: 
4.1 Total soluble solids (TSS %):   

This quality trait was significantly affected by both studied factors and 
their interactions in both study seasons. For factor A, the data in Table (9) 
indicates that the a4 level lead to a high TSS (%) value in both study seasons 
(20.17 and 20.21 %, for the 1st and 2nd seasons, respectively). However, this 
recorded value did not significantly different from the value obtained with the 
a3 level (20.03 and 20.16 %, for the 1st and 2nd seasons, respectively). The 
lowest TSS (%) value was obtained by the a1 level in both study seasons 
(18.18 and 17.97 %, for the 1st and 2nd seasons, respectively). The obtained 
results are logical and in line with Nixon & Carpenter (1978) and Hussein & 
Hussein(1983).                                                                                                                                                                                                                    

   Looking to fruit-thinning factor, the data of two seasons showed that 
the b1 level lead to the lowest significant TSS (%) value (19.9 and 19.08 %, 
for the 1st and 2nd seasons, respectively). There were no significant 
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differences among TSS (%) values associated with all other levels (b2, b3, b4 
and b5), Table (9). It can be seen that all fruit-thinning treatments increased 
the TSS content comparing with non-thinned palms (control treatment), as 
with the studies of El-Makhtoun et al. (1995) and El-Hammady et al. (2002).                                                                                                             

Data of the 1st season showed that high TSS (%) values were obtained 
with the a4b5, a3b5, a4b3, a4b4, a3b3, a4b2, and a3b4 treatments (20.25, 
20.20, 20.20, 20.20, 20.15, 20.13 and 20.11 %, respectively). Statistically, 
these recorded values had no significant differences. In the 2nd season, high 
TSS (%) values were associated with the a4b5, a4b3, a4b4, a3b4, a4b2, 
a3b3, a3b5, and a3b2 treatments (20.37, 20.33, 20.33,  20.27, 20.27, 20.25, 
20.25,and 20.20 %, respectively). However, there were no significant 
differences among these recorded values. Always, the lowest TSS (%) value 
was related with the a1b1 treatment (17.73 and 17.83 % for 1st and 2nd 
seasons, respectively). This value was not significantly different than related 
a1b2 value only in the 2nd season (17.90%). Other significant relationships 
are presented in Table (9). The highest values of TSS% were produced from 
field treatments which consisted of high amounts of organic fertilization plus 
any mode of fruit-thinning. Results of Azzouz & Hamdy (1974), Hussien & 
Hussien (1983) and Hussien et al.(1992) are in harmony with these results.                                                                                                        

 
4.2 Acidity of fruit juice (%):                                                         

Fruit juice acidity (%) was statistically affected by fertilization type and 
by field experimental treatments but not by fruit-thinning in both study 
seasons. However, the results of El-Makhtoun et al. (1995) and Shawky et al. 
(1999) are different than these obtained results. El-Makhtoun et al. (1995) 
reported that acidity of ‘Zaghloul’ fruit was significantly decreased by bunch 
thinning treatments. Also, Shawky et al. (1999) reported that ‘Sewy’ fruit 
quality was not significantly affected by nitrogen fertilization treatments. 
Studying the fertilization effect, the data in Table (10) shows that a lower 
value was related to the a4 level (1.04 and 1.08 % for the 1st and 2nd 
seasons, respectively). Always, the high value of fruit acidity were associated 
with the a1 level (1.57 and 1.63 % for the 1st and 2nd seasons, respectively) 
followed by the a2 level. However, there was no siginficant difference 
between the two values in the 1st season.                                                                                                           

Regarding the experimental treatments effect, the data of 1st season 
indicated that the highest value of fruit acidity was obtained with the a1b1 
treatment (1.63 %), however there were no significant differences among 
values associated with most of the field treatments, Table (10). Low fruit juice 
acidity was associated with the a4b2 and a4b5 treatments (1.00 % for both), 
however there were no significant differences among the values associated 
with most of the field treatments. In the 2nd season, the data was similar to  
that from the 1st. The highest fruit juice acidity was obtained with the a1b1 
and a1b2 treatments (1.67 % for both), however it was not significantly 
different from values associated with most of the field treatments. Lowest fruit 
juice acidity was produced by a4b5 (1.00 %), however no statistically 
significant differences were found comparing most of the tabulated values 
(Table10). These results of field treatments are in  harmony with Hussien & 
Hussien (1983) and Hussien et al. (1992).                                                                   
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4.3 Total protein (%):                                                                                                                                                                        
           Total protein was significantly affected by fertilization and by the 
interaction between levels of both factors (experimental treatments). No 
statistical effect for fruit-thinning appeared in either study seasons. 
Concerning the influence of fertilization type, the a4 level produced a high 
value of total protein (%), however it was not statistically different from the 
value related to the a3 level (6.01 and 5.60 % for the 1st and 6.05 and 5.72 
for the 2nd season , respectively). Always, the a1 level lead to a low value of 
total protein (%), but it was not statistically different from the value related to 
the a2 (Table 11). Auda et al. (1976) recorded similar values of protein 
content in Iraqi dates. Hussein et al. (1992) also reported similar results with 
’Zaghloul’ dates.                                                                                                                          
           As for the effect of field treatments, the data of both seasons showed 
that the a4b5 treatment produced a high total protein (%) value (6.15 and 
6.37 % for the 1st and 2nd seasons, respectively), but it was not statistically 
different from the remainder of the recorded values (Table 11). Always, the 
lowest value was related to the a1b1 treatment (3.40 and 3.55 % for the 1st 
and 2nd seasons, respectively). Similar total protrin (%) values were recorded 
byAudaet al. (1976) and Hussien et al. (1992).                                                                                                                                                                                                            
 
 4.4 Total sugars (%):                                                                                                       

         Total sugers (%) was significantly affected by fertilization types and 
fruit-thinning models factors as well as their level interaction treatments in 
both experimental seasons. Studying the effect of fertilization types factor, the 
data presented in Table (12) indicats that a statistical positive relationship 
occurred between the total sugers percentage values and the levels of (A) 
factor in both study seasons. The differences among all values were 
significant. Hussein et al. (1992) reported similar results on 'Zaghloul' dates. 
However Hussein & Hussein (1983) reported discrepant results on some dry  
dates grown a tAsswan.                                                                                      

Viewing the effect of (B) factor, the data observed that the b5 level 
produced the best significant value of total sugers (%) in both study seasons 
(79.20 and 79.29 % for 1st and 2nd seasons, respectively) but this recorded 
value did not statistically differ than the value related with the b4 level in both 
study seasons (79.05 and 78.88 % for 1st and 2nd seasons, respectively). 
Always, the b1 level lead to the lowest significant total sugers (%) in both 
study seasons (77.67 and 77.41 % for 1st and 2nd seasons, respectively). El-
Makhtoun et al. (1995) found that the total sugars content significantly 
increased by all thinning treatments.                                                                   

As for the field treatments, the data of Table (12) declared that the 
highest significant value of total sugers (%) was obtained by the a4b5 
treatment in both study seasons (81.67 and 81.83 % for 1st and 2nd seasons, 
respectively) followed by the value obtained by the a4b4 treatment (81.23 
and 81.37 % for 1st and 2nd seasons, respectively). Always, the a1b1 
treatment produced the lowest significant total sugers (%) value in both study 
seasons. Various statistical differences were found among recorded values. 
The obtained results are going in line with those of Hussein et al. (1992) and 
El-Makhtoun et al. (1995).                                                                                                        
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4.5 Soluble tannins (%): 
The percentage of soluble tannins was statistically affected by both 

studied factors and their levels interaction treatments in either experimental 
seasons. A negative relationship was occurred between the values of soluble 
tannins (%) values and the levels of factor (A) in both study seasons. All 
differences among the recorded values were statisticaly significant. It means, 
the lowest significant value (better fruit quality) was produced by the a4 level 
(0.129 and 0.126 % for 1st and 2nd seasons, respectively) and the highest 
signficant value (lower fruit quality) was conducted from the a1 level, Table 
(13). These results are logical and on line with those of Hussein & Hussein  
(1983) and Hussein et al. (1992).                                                                                                                                                                                                      

Regarding to factor (B), the data indicated that the best significant 
value (low value) was conducted from the b5 level (0.210 and 0.201% for 1st 
and 2nd seasons, respectively). However, there was no significant difference 
was found with value conducted from the b4 level (0.209 and 0.202 % for 1st 
and 2nd seasons, respectively), Table (13). The highest significant value 
(least fruit qulity) of this trait was produced by the b1 level in both study 
seasons (0.241 and 0.242 % for 1st and 2nd seasons, respectively) but this 
value did not significantly differ than value related with the b2 level in the 1st 
season. Bacha & Shaheen (1986), Godara et al. (1990) and El-Makhtoun et 
al. (1995) studied the effect of thinning level and treatments and different leaf 
/ bunch ratios on date fruits, they reported compatible results.                                                                                                                                                                   

Studying the differences among soluble tannins (%) values which 
resulted from the field treatments, the data in Table (13) indicated that the 
highest significant value (low quality fruits) was obtained by the a1b1 
treatment in both study seasons (0.323 and 0.322 % for 1st and 2nd seasons, 
respectively). On the other side, the lowest significant value (high quality 
fruits) was obtained by the a4b5 and a4b4 treatments in both study seasons 
(0.106 and 0.106 % for 1st season as well as 0.100 and 0.103 % for 2nd 
season, respectively). No significant difference was found between values of 
each season. Many statistical differences were presented among the values 
of each season. Findings of Hussein & Hussein (1983), Godara et al. (1990), 
Hussein et al. (1992) and Badran (1999) are compatible with previous results.                                      
                                                                                    
Conclusion 

It can be conclude that the best farming practices of the fertilization 
types factor were the a3 (50 kg animal manure + 2 kg NH3SO4) and a4 (100 
kg animal manure + zero NH3SO4) levels concerning the yield characteristics 
(bunch weight value), fruit physical characteristics (values of fruit weight, fruit 
dimensions and fruit flesh thickness) as well as fruit quality traits: TSS (%), 
acidity (%), total protein (%), total sugars (%) and soluble tannins(%). The 
best farming practices of the fruit-thinning models factor were the b4 
(removing of 50% from total bunches number) level concerning the yield 
characteristics (bunch weight value). However, the b3 (thinning 25% of total 
stalks in each bunch) and b5 (thinning of 50% from total stalks in each bunch) 
levels were consentaneous for some fruit physical characteristics (values of 
fruit weight, fruit diameter and fruit flesh thickness). As well as the b3, b4 and 
b5 levels were appropriate for some fruit quality traits: TSS (%), acidity (%), 
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total protein (%), total sugers (%) and soluble tannins (%). Likewise, the feild 
treatments which consisting of possible combinatios of these levels were 
commodious for these studied specifications.                                                     
                                                                                                                                                                                           

Table (1) : Field experimental treatments:                     

Experimental Treatments Treat. No. 

thinned fruits. -and non 4SO3Zero animal manure + 5 kg NH a1b1 1 
and  removing 25% of total  4SO3e + 5 kg NHZero animal manur

bunches number. 
a1b2 2 

and thinning 25% of total  4SO3Zero animal manure + 5 kg NH
stalks in each bunch. 

a1b3 3 

and removing 50% of total  4SO3Zero animal manure + 5 kg NH
bunches number. 

a1b4 4 

and thinning  50% of total  4SO3e + 5 kg NHZero animal manur
stalks in each bunch. 

a1b5 5 

thinned fruits.-and non 4SO325 kg animal manure + 4 kg NH a2b1 6 
and  removing 25% of total  4SO325 kg animal manure + 4 kg NH

bunches number. 
a2b2 7 

and thinning 25% of total  4SO325 kg animal manure + 4 kg NH
stalks in each bunch. 

a2 b3 8 

and removing 50% of total  4SO325 kg animal manure + 4 kg NH
bunches number. 

a2b4 9 

and thinning 50% of total   4SO325 kg animal manure + 4 kg NH
stalks in each bunch. 

a2b5 10 

thinned fruits.-and non 4SO32 kg NH 50 kg animal manure + a3b1 11 
and  removing 25% of total  4SO350 kg animal manure + 2 kg NH

bunches number. 
a3b2 12 

and thinning 25% of total  4SO350 kg animal manure + 2 kg NH
stalks in each bunch. 

a3b3 13 

and removing  50% of total  4SO350 kg animal manure + 2 kg NH
bunches number. 

a3b4 14 

and thinning 50% of total  4SO350 kg animal manure + 2 kg NH
stalks in each bunch. 

a3b5 15 

thinned fruits.-and non 4SO3100 kg animal manure + ZeroNH a4b1 16 
ing of 25% and  remov 4SO3100 kg animal manure + Zero NH

from total bunches number. 
a4b2 17 

and thinning 25% of total  4SO3100 kg animal manure + ZeroNH
stalks in each bunch. 

a4b3 18 

and removing 50% of total  4SO3100 kg animal manure + Zero NH
bunches number. 

a4b4 19 

and thinning 50% of total  4OS3100 kg animal manure + Zero NH
stalks in each bunch. 

a4b5 20 
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Table (2): Effect of fertilization types (A) and fruit-thinning models (B) factors 
as well as  field treatments                                             (their levels 
interaction) on the bunch weight trait (kg / bunch).                                                  
      
LSD (0.05) : A  =  1.23                                                       A   = 1.39                
                                   B   =  1.42                                                       B   =1.72 
                                  AB =  0.71                                                       AB = 0.74 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
Table (3): Effect of fertilization types (A) and fruit-thinning models (B) factors as well as field treatments                                     

 
 

                     trait (gm / fruit).                (their levels interaction) on the fruit weight 
Second season (2003) First season (2002) Fertilization 

types (levels) Mean Fruit-thinning models (levels) Mean Fruit-thinning models (levels) 

b5 b4 b3 b2 b1 b5 b4 b3 b2 b1 

28.10 31.10 30.05 29.33 28.50 20.90 27.34 30.27 28.77 29.81 27.73 20.10 a1 

30.96 35.50 30.19 31.15 29.95 28.03 28.68 30.33 30.10 29.95 27.85 25.13 a2 

32.66 36.13 34.75 33.14 31.08 30.18 31.96 34.70 31.70 33.87 30.10 29.43 a3 

32.18 35.85 31.80 32.63 31.10 29.50 30.13 31.85 30.75 30.10 28.90 29.03 a4 

------ 34.65 31.20 31.71 30.18 27.15 ------ 31.79 30.33 30.93 28.65 25.92 Mean 

   LSD (0.05):   A  = 1.25                                                           A   =  0.82 
                        B   = 1.45                                                           B   = 1.22 
                       AB = 0.72                                                           AB = 0.70 

 

 

 

 

 

 

Table (4): Effect of fertilization types (A) and fruit-thinning models (B) factors as well as field                                
                  trait (cm).                   treatments (their levels interaction) on the fruit length 

Second season (2003) First season (2002) Fertilization 
types (levels) Mean Fruit-thinning models (levels) Mean Fruit-thinning models (levels) 

b5 b4 b3 b2 b1 b5 b4 b3 b2 b1 

4.47 4.97 4.70 4.86 4.21 3.59 4.33 4.85 4.57 4.44 4.13 3.61 a1 

4.67 5.25 4.86 4.90 4.33 4.00 4.51 4.95 4.84 4.65 4.23 3.86 a2 

5.13 5.85 5.45 5.55 5.45 4.37 5.27 5.95 5.55 5.35 4.85 4.63 a3 

4.18 5.80 5.27 4.88 4.41 4.40 5.09 5.65 5.20 5.15 4.78 4.67 a4 

------ 5.47 5.07 5.05 4.35 4.09 ------ 5.35 5.04 4.90 4.50 4.19 Mean 

  LSD (0.05) :  A  =  0.29                       A   =  0.26   
                       B   =  0.30                       B   = 0.35 

AB =  0.16                       AB = 0.18                          

 
 
 
 
 
Table (6): Effect of fertilization types (A) and fruit-thinning models (B) factors as well as field                                    

                   trait (mm).                 treatments (their levels interaction) on the flesh thickness 
Second season (2003) First season (2002) Fertilization 

types (levels) Mean Fruit-thinning models (levels) Mean Fruit-thinning models (levels) 

b5 b4 b3 b2 b1 b5 b4 b3 b2 b1 

3.23 3.33 3.33 3.50 3.17 2.83 3.23 3.83 3.50 3.30 2.83 2.67 a1 

3.47 3.83 3.52 3.65 3.50 2.83 3.33 3.83 3.33 3.50 3.33 2.67 a2 

4.39 4.90 4.72 4.81 4.33 3.17 4.12 4.83 4.33 4.50 3.95 3.00 a3 

3.95 4.50 4.00 4.10 3.83 3.33 3.85 4.03 3.92 4.01 3.90 3.38 a4 

------ 4.14 3.89 4.02 3.71 3.04 ------ 4.13 3.77 3.83 3.50 2.93 Mean 

    LSD (0.05) :  A  =  0.46                     A   =  0.43                   
                        B   =  0.57                      B   = 0.62 

AB =  N.S                      AB = N.S                         

 

 
 
 
 
Table (7): Effect of fertilization types (A) and fruit-thinning models (B) factors as well as field                            

                                      treatments (their levels interaction) on the pit weight trait (gm.pit).  
Second season (2003) First season (2002) Fertilization 

types (levels) Mean Fruit-thinning models (levels) Mean Fruit-thinning models (levels) 

b5 b4 b3 b2 b1 b5 b4 b3 b2 b1 

3.03 3.13 3.01 2.90 3.02 3.11 3.04 3.17 3.10 2.93 2.85 3.17 a1 

2.81 2.98 2.74 2.75 2.80 2.80 2.75 2.87 2.73 2.54 2.77 2.85 a2 

2.61 2.88 2.75 2.64 2.37 2.20 2.57 2.88 2.87 2.83 2.10 2.15 a3 

2.81 2.85 2.98 2.75 2.66 2.79 2.84 2.88 2.85 2.87 2.75 2.85 a4 

------ 2.96 2.87 2.76 2.71 2.73 ------ 2.95 2.75 2.79 2.62 2.74 Mean 

LSD (0.05) :  A  =  0.14                       A   =  0.15 
                     B   =  0.19                      B   = 0.19 

AB =  N.S                      AB = N.S                         
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Table (8): Effect of fertilization types (A) and fruit-thinning models (B) factors as well as field                            
                                        treatments (their levels interaction) on the pit length trait (cm)  

Second season (2003) First season (2002) Fertilization 
types (levels) Mean Fruit-thinning models (levels) Mean Fruit-thinning models (levels) 

b5 b4 b3 b2 b1 b5 b4 b3 b2 b1 

3.07 3.17 2.96 3.15 3.06 3.00 3.05 3.13 2.95 3.21 2.94 3.00 a1 

3.01 3.08 2.94 3.05 3.00 3.00 2.96 3.03 2.90 3.00 2.92 2.95 a2 

2.99 3.10 2.94 3.04 2.95 2.90 2.95 3.00 2.92 3.08 2.90 2.84 a3 

2.97 3.00 3.00 3.00 2.92 2.94 2.96 3.10 3.00 2.95 2.92 2.85 a4 

------ 3.09 2.96 3.06 2.98 2.96 ------ 3.07 2.94 3.06 2.92 2.91 Mean 

LSD (0.05) :  A  =  0.07                       A   =  0.07   
                     B   =  0.11                       B   = 0.11 

AB =  0.15                      AB = 0.15                      

Table (9): Effect of fertilization types (A) and fruit-thinning models (B) factors as well as field                                              
                              treatments (their levels interaction) on the TSS trait (%).  

Second season (2003) First season (2002) Fertilization 
types (levels) Mean Fruit-thinning models (levels) Mean Fruit-thinning models (levels) 

b5 b4 b3 b2 b1 b5 b4 b3 b2 b1 

17.97 18.07 18.03 18.12 17.90 17.73 18.18 18.67 18.60 17.87 18.00 17.83 a1 

19.29 19.47 19.20 19.23 19.40 19.17 19.50 19.63 19.43 19.80 19.55 19.10 a2 

20.16 20.25 20.27 20.25 20.20 19.57 20.03 20.20 20.11 20.15 20.05 19.03 a3 

20.21 20.37 20.33 20.33 20.27 19.83 20.17 20.25 20.20 20.20 20.13 19.80 a4 

------ 19.57 19.46 19.51 19.44 19.08 ------ 19.66 19.58 19.51 19.43 19.09 Mean 

            LSD (0.05) :  A  =  0.22                       A   =  0.07    
                                B   =  0.25                       B   = 0.11 
                               AB =   0.18                     AB  = 0.20  

     Table (11): Effect of fertilization types (A) and fruit-thinning models (B) factors as well as field                         
                        treatments (their levels interaction) on the total protein trait (%).        

Second season (2003) First season (2002) Fertilization 
types (levels) Mean Fruit-thinning models (levels) Mean Fruit-thinning models (levels) 

b5 b4 b3 b2 b1 b5 b4 b3 b2 b1 

4.19 4.67 4.40 4.40 3.95 3.55 4.17 4.48 4.48 4.48 4.00 3.40 a1 

4.77 5.20 4.80 4.87 4.48 4.52 4.82 5.10 5.08 4.62 4.67 4.71 a2 

5.72 5.93 5.85 5.88 5.57 5.39 5.60 5.86 5.83 5.55 5.43 5.32 a3 

6.05 6.37 6.07 6.05 5.90 5.87 6.01 6.15 6.07 5.65 5.95 5.90 a4 

    LSD (0.05) :  A  =  1.10                     A   =  1.20   
                        B   =  NS                       B   =  NA 
                        AB =  0.59                   AB =  0.55                                                              

 

          Table (12): Effect of fertilization types (A) and fruit-thinning models (B) factors as well as field                                      
                                                       treatments (their levels interaction) on the total sugars trait (%).  
Second season (2003) First season (2002) Fertilization 

types (levels) Mean Fruit-thinning models (levels) Mean Fruit-thinning models (levels) 

b5 b4 b3 b2 b1 b5 b4 b3 b2 b1 

76.08 77.40 76.83 75.90 75.97 74.30 76.66 77.73 77.57 76.70 76.00 75.30 a1 

77.91 78.27 78.13 77.95 78.03 77.17 77.99 78.40 78.30 77.93 77.80 77.53 a2 

79.07 79.67 79.56 78.53 79.34 78.23 78.75 79.00 79.10 78.70 78.70 78.23 a3 

80.96 81.83 81.37 80.50 80.17 79.93 80.57 81.67 81.23 80.07 80.27 79.60 a4 

------ 79.29 78.88 78.22 78.38 77.41 ------ 79.20 79.05 78.35 78.19 77.67 Mean 

        LSD (0.05) :  A  =  0.52                       A   =  0.50   
                             B   =  0.63                       B   = 0.64 
                             AB =   0.28                     AB  = 0.27  

 

                Table (10): Effect of fertilization types (A) and fruit-thinning models (B)factors as well as field                                    
                                                                     treatments (their levels interaction) on the acidity trait (%).  

Second season (2003) First season (2002) Fertilization 
types (levels) Mean Fruit-thinning models (levels) Mean Fruit-thinning models (levels) 

b5 b4 b3 b2 b1 b5 b4 b3 b2 b1 

1.63 1.60 1.60 1.60 1.67 1.67 1.57 1.53 1.53 1.60 1.57 1.63 a1 

1.27 1.17 1.23 1.23 1.33 1.37 1.32 1.20 1.20 1.33 1.38 1.48 a2 

1.12 1.10 1.07 1.13 1.13 1.17 1.15 1.17 1.10 1.17 1.13 1.17 a3 

1.03 1.00 1.04 1.03 1.04 1.07 1.02 1.00 1.01 1.01 1.00 1.10 a4 

  LSD (0.05) :  A  =  0.03                     A   =  0.03                                                   
                                   B  =  NS                       B   =  NA 
                                  AB =  0.02                    AB =  0.02                                                              

 

       Table (13): Effect of fertilization types (A) and fruit-thinning models (B) factors as well as field                                     
                                                 treatments (their levels interaction) on the soluble tannins trait (%).  

Second season (2003) First season (2002) Fertilization 
types (levels) Mean Fruit-thinning models (levels) Mean Fruit-thinning models (levels) 

b5 b4 b3 b2 b1 b5 b4 b3 b2 b1 

0.308 0.300 0.301 0.304 0.313 0.322 0.324 0.306 0.310 0.316 0.316 0.323 a1 

0.258 0.241 0.243 0.262 0.266 0.279 0.270 0.266 0.263 0.273 0.270 0.280 a2 

0.179 0.162 0.163 0.185 0.184 0.200 0.173 0.163 0.156 0.180 0.173 0.193 a3 

0.126 0.100 0.103 0.131 0.131 0.166 0.129 0.106 0.106 0.126 0.140 0.169 a4 

------ 0.201 0.202 0.220 0.223 0.242 ------ 0.210 0.209 0.224 0.225 0.241 Mean 

      LSD (0.05) :  A  =  0.015                      A   =  0.016    
                          B   =  0.017                      B   = 0.018 
                          AB = 0.008                      AB =  0.008                                                                   

 

 

 



 05 

 
Table (5): Effect of fertilization types (A) and fruit-thinning models (B) factors 
as well as field                                                          trait (cm).                          
treatments (their levels interaction) on the fruit diameter 
            LSD (0.05) :  A  =  0.14                       A   =  0.14                          
                                B   =  0.17                       B   = 0.17 
AB =  0.08                       AB = 0.08                                 

Second season (2003) First season (2002) Fertilization 
types 
(levels) 

Mea
n 

Fruit-thinning models (levels) Mea
n 

Fruit-thinning models (levels) 

b5 b4 b3 b2 b1 b5 b4 b3 b2 b1 

2.27 2.48 2.40 2.40 2.17 1.90 2.23 2.45 2.33 2.30 2.17 1.88 a1 

2.71 2.98 2.87 2.90 2.78 2.04 2.70 2.93 2.87 2.87 2.75 2.07 a2 

2.85 3.04 2.92 3.01 2.80 2.47 2.83 3.05 2.87 3.00 2.79 2.43 a3 

2.18 2.98 2.85 2.85 2.74 2.40 2.74 2.98 2.77 2.73 2.73 2.47 a4 

------ 2.87 2.76 2.79 2.62 2.20 ------ 2.85 2.71 2.73 2.61 2.21 Mean 
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 الملخص العربى

 
المختلفرة  استجابة محصول نخيل البلح "صنف الزغلول" لنظُم التسميد العضوي والكيماوي المتنوعة والطُررز

 لخف الثمار تحت ظروف التربة الغنية بكربونات الكالسيوم
 
ـار  أشـرف محمـد العصَّ

مصر. – قسـم بحوث الفاكهة الاستوائية و نخيل البلح, معهد بحوث البساتين, الجيزة  
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, بهدف بحث استتجابة  2002و  2002أجريت هذه الدراسة بمحطة بحوث البساتين بالنوبارية خلال الموسمين 
( بأربلتتتة Aمحصتتول نخيتتتل التتتبال غصتتنف الة اتتتولغ للتتتدد نلعتتي متتتن التستتتميد الل تتو  وال يمتتتاو   اللامتتتل 

a1 جي سافات نشتادر       5مستويات: بدون سماد ع و  +   جتي ستافات  4ع تو  +   جتي ستماد 25( , 
a2نشتتادر   a3 جتتي ستتافات نشتتادر   2 جتتي ستتماد ع تتو  +  50( ,   جتتي ستتماد ع تتو  + صتتفر  000( , 
(, ختف b1( بخمسة مستتويات: بتدون ختف ثمتار  B(؛ وللدد طلرة من خف الثمار  اللامل a4سافات نشادر  

من عدد السباطات   25% b2 من الشماريخ الةهرية ل ل سباطة   %25( , خف  b3 متن عتدد  %50(, ختف 
b4السباطات   من الشماريخ الةهرية ل ل سباطة       % 50(, خف  b5  (؛  و ذلك لاملاملات الحقاية الناتجتة
b1-5×a1-4عن التفاعل فيما بين مستويات  لا اللاماين             ملاماة. وتمت دراسة بلض  20( وعددها 

ات اللتتاماين الجتتودد لاثمتتار. أو تتحت النتتتاتو أن مستتتوي الصتتفات ال ميتتة والطبيليتتة لامحصتتول والثمتتار وصتتفات
صتفات المدروستة التجريبيين والملاملات الحقاية الناتجة عن التفاعل بين المستويات أثرت ملنوياً عات  ملعتي ال

 ما عدا صفة قطر النواه التي  انت جميع الاختلافات بها عاهرية      و ير حقيقية إحصاتياً.
رت النتتتاتو أن المستتتويات  وللامتل التستتميد, أعهت a3 و )a4 ة ( أدت إلت  أف تتل القتتيي إحصتاتياً لاصتتفات ال ميتت

لحتي  والطبيلية لامحصول والثمار من حيث وةن السباطة و وةن الثمترد وأبلتاد الثمترد   طتول و قطتر( وستمك
واد الصتابة ال ايتة امالثمرد, و ذلك أدت إل  أف ل القيي إحصاتياً لصفات الجودد لاثمار من حيث النسبة المتوية ل

وق بتتين القتتيي وحمو تتة عصتتير الثمتتار والبتتروتين ال اتت  والستت ريات ال ايتتة والتانينتتات الذاتبتتة. وقتتد  انتتت الفتتر
ستتتو  الناتجتتة عتتن هتتذين المستتتويين  يتتر جوهريتتة فتتي جميتتع اسحتتوال فتتي  تتلا الموستتمين الدراستتيين. وأد  الم

 a1 فات جتودد نواه  ما ارتبط هتذا المستتو  بتالقيي الرديتتة لصت( إل  أ بر قيمة إحصاتياً لصفات وةن وطول ال
( متفوقتتاً ملنويتتاً متتن حيتتث القتتيي الناتجتتة a2الثمتتار فتتي  تتلا الموستتمين. وفتتي جميتتع اسحتتوال  تتان المستتتو      
 (.a1لاصفات المدروسة عا  المستو   
 
b4وللامل خف الثمار, أو حت النتاتو أن المستو   ي لاسباطة ول ن هذه القيمتة لت( أد  إل  أف ل قيمة لوةن 
( أد  إلت  أف تل القتيي إحصتاتياً b5(. والمستتو   b2تختاف جوهرياً عن وةن السباطة الناتو عن المستتو   

نويتاً عتن من حيث وةن وأبلاد الثمرد وسمك لحي الثمرد و وةن وطول النواه , ول ن القتيي الناتجتة لتي تختاتف مل
b3تاك الناتجة عن المستو    وسي اسول والمستويان  ( في الم b3 و )b4 في الموستي الثتاني متن حيتث وةن )
( متن حيتث قطتر الثمترد وستمك لحتي b4( و b3الثمرد,  متا لتي تختاتف ملنويتاً عتن تاتك الخاصتة بالمستتويين  

الصتتابة  الثمتتار و وةن النتتواه فتتي  تتلا الموستتمين. وبدراستتة صتتفات الجتتودد لاثمتتار , فقتتد  انتتت قتتيي نستتبة المتتواد
ل بالمقارنتة بتاتك الناتجتة عتن أشتجالذاتب ار نخيتل بتدون ة ال اية الناتجة عن جميع طلرة خف الثمار مرتفلة ملنويتا

b1خف  لامل طلرة ختف (. ولي تتأثر صفات النسبة المتوية لحمو ة عصير الثمار والبروتين ال ا  إحصاتياً ب
امتل ختف الثمتار, حيتث تبة فقد تتأثرت ملنويتاً بلالثمار. أما صفات النسبة المتوية لاس ريات ال اية والتانينات الذا

ذاتبتتة فتتي لحتتي الثمتتار ارتفلتتت قيمتتة النستتبة المتويتتة لاستت ريات ال ايتتة وانخف تتت قيمتتة النستتبة المتويتتة لاتانينتتات ال
( فتتي  تتلا b4( ول نهتتا لتتي تختاتتف جوهريتتاً عتتن تاتتك القتتيي الناتجتتة عتتن المستتتو   b5الناتجتتة عتتن المستتتو   
ن.الموسمين التجريبيي  

 
( متفوقتتة ملنويتتاً متتن حيتتث قيمتتة وةن a4b4ولاملتتاملات التجريبيتتة, فقتتد بينتتت النتتتاتو أن الملاماتتة الحقايتتة  
( فتي  تتلا a4b2( و a3b4الستباطة بالمقارنتة بجميتتع الملتاملات إلا أنهتتا لا تختاتف جوهريتتاً عتن الملتتاماتين  
a3b5الموستتمين التجتتريبيين. وأن الملاماتتة    حيتتث قيمتتة وةن الثمتترد بالمقارنتتة بجميتتع ( متفوقتتة إحصتتاتياً متتن
( فتي الموستي الثتاني, a2b5( و a4b5الملاملات في الموسي اسول إلا أنها لي تختاف ملنوياً عتن الملتاماتين  

ت الاختلافتات ومن حيث قيي طول وقطر الثمرد بالمقارنة بجميع الملاملات في  لا الموستمين التجتريبيين. و انت
 انتت أعات  ر وقيمة وةن النواه الناتجة عتن الملتاملات الحقايتة  يتر حقيقيتة إحصتاتياً. وفي قيمة سمك لحي الثما

( لاموسي الثاني إلا أنهتا a1b5( في الموسي اسول و الملاماة  a1b3قيمة لطول النواه مسجاة  ناتو لاملاماة  
( تتدد  إلت  أقتل a3b1 لا تختاف جوهرياً عن بلض الملتاملات الحقايتة فتي  تلا الموستمين ,  انتت الملاماتة 

الجتودد,  قيمة لطول النواه إلا إنها لا تختاف ملنويتاً عتن بلتض الملتاملات فتي  تلا الموستمين. وبدراستة صتفات
( a3b4( و a3b5( و a4b2( و a4b3( و a4b4( و a4b5فقتتتد بينتتتت النتتتتتاتو أن الملتتتاملات الحقايتتتتة 
a3b2( و a3b3و  اً لهتتذه ات جتتودد الثمتتار, أمتتا أقتتل القتتيي ملنويتت( ارتبطتتت داتمتتاً بأف تتل القتتيي إحصتتاتياً لصتتف
  ( في  لا الموسمين.a1b2( فقط أو بالإ افة لاملاماة  a1b1الصفات فقد نتجت عن الملاماة  
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Second season (2003) First season (2002) Fertilizati
on types 
levels 

Mea
n 

Fruit-thinning models (levels) Mea
n 

Fruit-thinning models (levels) 

b5 b4 b3 b2 b1 b5 b4 b3 b2 b1 

24.8
4 

25.9
3 

27.5
3 

23.3
3 

26.7
0 

20.7
0 

25.1
6 

26.5
0 

28.6
3 

23.5
3 

26.9
0 

20.2
3 

a1 

28.5
8 

26.3
3 

32.6
0 

26.7
5 

30.7
1 

26.5
2 

28.6
6 

27.1
5 

32.1
3 

26.1
3 

30.9
0 

26.9
7 

a2 

31.2
3 

27.3
7 

34.7
3 

29.6
7 

33.9
2 

30.4
7 

31.4
3 

28.4
0 

34.6
0 

29.5
6 

33.8
9 

30.6
8 

a3 

31.7
1 

28.9
3 

34.1
9 

29.2
7 

34.1
7 

31.9
7 

32.1
1 

29.3
0 

34.7
7 

29.1
5 

34.5
0 

32.8
3 

a4 

------ 27.1
4 

32.2
7 

27.2
6 

31.3
8 

27.4
2 

------ 27.8
4 

32.3
8 

27.0
9 

31.5
5 

27.6
8 

Mean 

 


