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HIS WORK was implemented to study the impact of foliar 

applications of calcium nitrate at 3% provided with (Gibberellic 

acid) at 10 ppm and 20 ppm at full bloom (mid-April), at fruit set 

stage  (mid-May) and at  pit hardening stage on ‘Manzanillo’ and 

‘Dolce’ olive cvs during 2012 and 2013 seasons. This experiment was 

carried out at  an olive private farm (9 years old) at Cairo Alexandria 

desert road (90 kilometer). The olive trees were planted at 4 x 6 m and 

irrigated using  drip irrigation system. In olives, yield together with 

fruit quality determinations crop value and farmer profits. Yield 

depends on the number of fruits cropped per tree and their average 

weight fruit and flesh weight and oil content are the most important 

determents of on-tree fruit quality. Calcium play significant roles in 

fruit set, fruit growth and maturation. Calcium nitrate at 3 % plus GA3 

at 10 and 20 ppm were applied as foliar sprays in three stages, mid 

April, mid May and during pit hardening. All, treatments have 

significantly reduced percentage of fruit drop and increased yield 

(kg/tree). Fruit yield had pronounced increases over the control with 

mid May treatment to score 47.5 and 57.6 % in the first season, 54.5 

and 70.9 % in the second one, respectively. Best  results were brought 

about when calcium nitrate at 3 % plus GA3 at 10 and 20 ppm were 

applied in mid May followed by treatments during pit hardening and 

mid April, respectively. Such treatments have also had significant 

impacts on fruit, seed and flesh weight. 

 

Keywords: Manzanillo cv., Dolce cv., Calcium nitrate, Gibberellic acid, 

HoklyGib, Fruit set, Fruit drop, Moisture content, Oil content. 

 

The Olive is one of the most widely cultivated and economically important fruit 

crop for several subtropical Mediterranean countries olive trees are adaptable to 

a wide range of soil types. In Egypt, olive trees play an important economical 

role in the newly reclaimed area because of its ability to withstand the stress 

conditions. Olive is one of the fruit crops that can grow in sandy soil due to its 

capability to tolerate drought conditions. Manzanillo cv. Trees under the environment 

of Egypt, is  subjected to high fruit drop after fruit set (Beltran et al., 2004). During  

fruit development, spraying with calcium nitrate may improve the middle lamella 

of the cell and alleviate the dropping of its fruits, concerning the Dolce cv., it 

bears heavy load of fruits but the size of fruit may be small and have inferior size 

in marketing, therefore the application of (GA3 at 10 & 20) ppm at full bloom 

stage, at fruit set stage and pit hardening may improve the fruit size (Casero et al. 

(2002) and El-Sese (2005). 
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Calcium provides cell wall rigidity by cross-linking of pectic chains of the middle 

lamella (Glenn et al. 1988 and Tretyn, 1994). Disintegration of cell walls and the 

collapse of affected tissues are typical symptoms of calcium deficiency (Marschner, 

1995). Proportion of calcium pectate in cell walls is very important for the ripening 

of the fruit. The increase of fruit calcium content leads to increase fruit firmness and 

delays fruit ripening or prevents calcium-related disorders (Ferguson & Drobak, 

1988 and Zocchi & Mignani,1995). A fruit is an organ with a low rate of 

transpiration and in spite of high concentration of calcium in soil solution just a little 

of this element can be needed (Himelrick and McDuffie, 1983). High growth rates of 

low-transpiring organs increase the risk of calcium tissue content falling below the 

critical level required for cell wall stabilization and membrane integrity. Foliar 

calcium spraying can be an effective way of increasing its concentration in fruits 

(Casero et al. 2002, Neilsen & Neilsen, 2002 and Tomala & Soska 2004). The effect 

of this treatment depends however on environmental factors connected with the 

technique of spraying, salt concentrations, time and number of treatments and type of 

fertilizers used (Mengel, 2002). Tomala (1997) recommends the first spray of winter 

apple cultivars with calcium salts at the beginning of June, not later than in the 

second half of June. According to a great number of studies, foliar application of 

calcium on apple trees was effective in the second half of vegetation period, when the 

delivery of Ca ions to fruits uptake by roots rapidly decreased (Zavalloni et al. 2001, 

Casero et al. 2002 and Neilsen & Neilsen, 2002). Calcium transported by xylem is 

moved effectively to young fruits, as organs of high metabolism rate and 

transpiration at the early stage of development. In the later period of fruit growth and 

ripening the transport of calcium can be limited to phloem, so spraying olive trees 

with calcium nutrients can improve fruit set, oil production and quality in Manzanillo 

olive (Desouky et al., 2009). 

 

Gibberellins are known for their ability to increase cell enlargement (Arteca, 

1996, Davis, 2004 and Pharis & King, 1995), thus enhancing fruit growth in 

certain species such as citrus (Eman et al., 2007 and El-Sese, 2005), litchi (Stern 

& Gazit, 2000 and Chang & Lin, 2006), guava (El-Sharkawy et al., 2005), pear 

(Zhang et al., 2007) olive (El-khawaga et al., 2007), and (Makwana et al., 2010) 

on Jatropha. 

 

The aim of the present investigation was to evaluate the effect of  foliar spray of 

Calcium nitrate (at 3%) and GA3 10 and 20 ppm in April & May and during pit 

hardening on fruit drop, yield and fruit quality of Manzanillo and Dolce olive 

cultivars. 
 

Materials and Methods 

 

The present study was carried out during 2012 and 2013 growing seasons on 

nine- years -old “Manzanillo and Dolce”  olive trees, planted in a private farm at 

Cairo Alexandria desert road. Trees were uniform in shape and size as possible 

and planted at 6 x 4 meters apart in sandy loam soil and irrigated with drip 

irrigation from well (underground water). Trees received normal Horticultural 

Practices  and  Pest Control Program  according  to  (El-Sayed  and  Abou  Shanab, 

 2011).  
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This research was carried out to study the effect of calcium nitrate and 

(Gibberellic acid) HoklyGib at (10 & 20 ppm GA3) as foliar applications on 

“Manzanillo and Dolce” olive cvs. A randomized complete block design with 

three replicates per treatment (one tree per replicate) were adopted in this study. 

Foliar sprays were started in April, May and during pit hardening according to the 

following treatments: 

 Control. 

 Spraying calcium nitrate at 3% and HokleyGib (GA3) at 10 ppm 

concentration at full bloom stage in mid April.  

 Spraying calcium nitrate at 3% and HokleyGib (GA3) at 20 ppm at full bloom 

stage in mid April.  

 Spraying calcium nitrate at 3% and HokleyGib (GA3) at 10 ppm at fruit set 

stage in mid May.  

 Spraying calcium nitrate at 3% and HokleyGib (GA3) at 20 ppm.  at fruit set 

stage in mid May  

 Spraying calcium nitrate at 3% and HokleyGib (GA3) at10 ppm during pit 

hardening. 

 

Measurements 

Fruiting 

Number of fruit set at the beginning of May, and number of fruits in mid June and 

before harvesting at the beginning of September were calculated per meter. 

     

Fruit quality: Thirty fruit per each tree were randomly picked for carrying out 

the fruit quality measurements: 

Fruit length (cm), fruit diameter (cm), fruit shape index, fruit weight (g), flesh    

weight (g), seed length (cm), seed diameter (cm), seed weight (g). 

     

Yield: average yield per tree was calculated for each treatment (Kg/tree). 

Oil percentage as dry weight. was determined by means of Soxhlet extraction 

apparatus using petroleum ether at 60-80
o
C boiling point as described by A.O.A.C. 

(1975).   
 

Statistical analysis  

The experiment layout included in this study followed a randomized 

complete block design in a factorial experiment. The obtained data during the 

two experimental seasons were subjected to analysis of variance (ANOVA) 

according to Snedecor and Cochran (1980). Differences between treatments were 

compared by using multiple range test (Duncan, 1955) as described in the SAS 

(SAS, 1986). 
 

Results and Discussion 

Fruiting and yield 

Data presented in Tables 1 and 2 show the effect of foliar sprays of calcium 

nitrate at 3% and (GA3) at (10 & 20 ppm) in mid April, mid May and at pit 

hardening on fruit set/m, fruit retained/m, No. of fruit drop/m, percentage of fruit 
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drop and yield (Kg/tree) of ‘Manzanillo’ and ‘Dolce’ olive cvs. during 2012 and 

2013 seasons. It is clear that Dolce olive trees surpassed Manzanillo in fruit 

set/m, retained fruit/m and yield in both seasons. On the other hand, Manzanillo 

cv. attained the highest fruit drop percentage in all treatments of Dolce and 

Manzanillo cvs. 

 

Moreover, foliar tested application of calcium nitrate at 3% and (Gibberellic acid) 

HoklyGib (10 & 20 ppm) in mid May and pit hardening on Dolce and Manzanillo 

gave the highest significant values of fruit set/m, retained fruit/m and yield compared 

with the control and other treatment ascendingly during 2012 and 2013 seasons. It 

should pointed out that foliar sprays with calcium nitrate at 3 % plus GA3 at 10 and 

20 ppm in mid May have resulted in an increase over the control by 47.5 and 57.6 % 

for the first season, and 54.5 and 70.9 for the second season, respectively However, 

for the No. of fruit drop/m and fruit drop percentage/m the control showed the lowest 

significant values compared to the other treatments in both seasons which reflect a 

very positive effects in this concern. 

 

Concerning the combinations of Dolce and Manzanillo cvs. with calcium 

nitrate at 3% and HoklyGib (10 & 20 ppm) treatments foliar application in mid 

April, mid May and at pit hardening. Dolce cv. treated with foliar spray of 

Calcium Nitrate 3% and HoklyGib (20 ppm) treatment showed the highest significant 

values compared with the Manzanillo, the other treatments and the control. 

Manzanillo, other tested combinations showed the intermediate significant value in 

this concern. Meanwhile, the control treatment showed had the highest values for No. 

of  fruit drop/m and percentage of fruit drop for both cultivars under study.     

 

These results are in agreement with those reported by Tomala (1997) and 

Zavalloni et al. (2001), who mentioned that the first spray of winter apple cultivars 

with calcium salts to the at the beginning of June, not later than in the second half of 

June. According to a several number of studies, foliar application of calcium on apple 

trees was effective in the second half of vegetation period, when the delivery of Ca 

ions to fruits uptake by roots rapidly decreased. Also the effect of GA3 go in line with 

those reported by Arteca (1996) and Davis (2004). Data of the second season 

reaffirm these achieved in the first one with more pronounced values.  

 

Fruit characteristics and dimensions 

The effect of Calcium Nitrate (3%) and (Gibberellic acid) HoklyGib (10 & 

20 ppm) on fruit length and diameter, fruit shape index, fruit weight (g), seed 

length and diameter during 2012 and 2013 are shown in Tables 3 and 4. Results 

showed that Dolce cv. had higher significant values regarding fruit length, fruit 

shape index and seed length as compared to Manzanillo cultivar gave the highest 

significant values with Dolce cv. compared to Manzanillo cv. fruit length (cm), 

fruit shape index and seed length (cm) in both seasons. On the other hand, fruit 

diameter (cm.), fruit weight (g.) and seed diameter (cm) had the opposite trend 

with Manzanillo cv. which proved to be superior as compared to Dolce cv. 

during the two growing seasons of the study. 
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Concerning the effect of the treatments, although there were no significant 

difference of fruit shape index and seed length compared the control treatment of 

Dolce and Manzanillo in both seasons, yet, fruit length fruit, diameter, fruit 

weight and seed diameter were affected significantly with foliar application of 

calcium nitrate at (3 %) and HoklyGib (10 & 20 ppm) in mid May and pit pit 

hardening  treatments in both seasons of the study.  

 

However, data in hand declared distinguished effects regarding fruit weight, 

seed length and seed weight when calcium nitrate at 3 % was supplemented with 

GA3 at 10 and 20 ppm in mid April at mid May.  

 

As for the combinations of the effect of the treatments and the two cultivars 

on fruit length (cm), fruit diameter (cm), fruit shape index, fruit weight (g), and 

seed diameter (cm.) the foliar spray of calcium nitrate (3%) and 20 ppm 

HoklyGib in mid May with Dolce cv., in the course of pit hardening performed 

the highest significant value compared with other treatments during both 2012 

and 2013 seasons. With Manzanillo cv. it gave the superior values with regard 

fruit and seed properties without and significant differences in both cultivars. An 

analogous trend was also obtained in the second season of the study. These 

results are in harmony with those reported by Neilsen and Neilsen (2002). 

 

Seed weight (g.) and chemical component 

Data in Tables 5 and 6 concerning the inspects of different implemented 

treatments, obviously pronounced and significant increases in seed weight and 

flesh weight were noted when calcium nitrate at 3 % was applied with GA3 at 

10, 20 ppm in mid May and pit hardening and in mid April, respectively. In the 

mention no significant effects were noted when dealing with moisture %, oil % 

as dry and fresh. 

 

As for the interaction their were significant increases in values of seed and 

flesh weight of Dolce cv., over the control treatment, whereas no active effects 

were noticed in values of seed weight and oil % as dry and fresh weight, 

regarding Manzanillo cv. data of the second season indicate the same trend as 

those previously described in the first season. 

 

The proportion of calcium pectate in cell walls is very important for the 

ripening of fruit and the increase of fruit calcium content leads to the increase in 

fruit firmness and delays fruit ripening or prevents calcium-related disorders 

(Ferguson & Drobak, 1988 and Zocchi & Mignani, 1995). High growth rates of 

low-transpiring organs increase the risk of calcium tissue content falling below 

the critical level required for cell wall stabilization and membrane integrity. 

Foliar calcium spraying can be an more or less effective way of increasing its 

concentration in fruits (Casero et al., 2002, Neilsen & Neilsen, 2002 and Tomala 

& Soska, 2004). 
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Conclusions 

 

Conclusively, it could be mentioned on the basis of the obtained results that 

foliar sprays with calcium nitrate at 3 % plus GA3 at 10 and 20 ppm in (mid-

May), (treatments during pit hardening) and (mid-April) respectively for both 

“Manzanillo” and “Dolce” cvs. could be recommended to improve yield and fruit 

quality especially oil content.  
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تأأأر ال ش أأألا  الأأألشو ش حا ضأأأابر ينأأأا ا ش ارأأأل ا    أأأ  ش   أأأا  

 ش زيلبن  ازشنا  ب يدي ضي ييصفاو جبدة ش ث ا  ف  صاف
 

 ك ال جلجس جب جابس ي  اد جلجس  اخائال 

مراممو  -معلممب حومال يت سمم      -قسم  حوممال يتون ماا هة المما يتشبم ال امم   يت  ةما 

 .مصر  –يتق هرة  – يت وال يتوريع ا

 

مع مراب )ح مض  %3هذي يت وث تبريسا   ث ر يترش حب ريت يتك تس ام أجري 

جوء ةى يتشل اا( ةى مريحل إا ش ل يت وه ر ةى  20ه 10يت  رت  ( هاالي جب )

مب صف إحرنل هيتعقب ةى مب صف م نا هعبب  صلب يتباية على أا  ر يتون اا 

هذه يتبريسا . أجرنت 2013ه 2012صبفى يتشبوين للا هيتبهتسي خلال ماسش   

ةي مورعا زن اا خ صا علي يا  ر عشر  سع سبايت مبورع  على ارنل 

( هزرعت أا  ر يتون اا على مس ة ت 90يتق هرة يلأسكببرنا يتصوريهى )يتك لا

 م ه رهى حبظ م يتري ح ت بق ط.  6×  4

 

ق شا يلاق ص دنا تلون اا   وبد حكش ا يتشوصال هجادة يتثش ر هح ث أا يت

هنع شب يتشوصال على موصال يتثش ر/ا رة هم اسط هزا يتثش ر ههزا يتلو  

همو اى يتثش ر م  يتونت، ه لعب ن ريت يتك تس ام أدهير معبانا ةى عقب هنشا 

 : يتثش ر هأظلرت يتشع ملات يلا ى هيا ش ل

  20، 10مع ح مض يت  رت   ح را و  % 3ح را و يترش حب ريت يتك تس ام 

مريحل هى )مب صف أحرنل همب صف  3جوء ةى يتشل اا يتشض ةا را  ةى 

م نا همرحلا  صلب يتباية( أظلرت زن دة معبانا ةى موصال يتش رة ح تك لا 

 جريم هأدت إتى إنخف ض يتبس ا يتشئانا ت س قط يتثش ر.

 

 تكب رهل حشع ملا مب صف م نا مس لا زيد موصال يتثش ر زن دة هيضوا ع  ي

( ةى يتشاس  يتث نى % 70.9ه  54.5( ةى يتشاس  يلأهل ه )% 57.6ه  47.5)

 على يت ايتى.

 

  مع حشض  % 3ا نت أةضل يتب  ئج  فاق ً عبب رش ن ريت يتك تس ام حشعبل

جوء ةى يتشل اا يت ى أض فت ةى مب صف م نا  ل ل   20، 10يت  رت   ح را و 

يت ى أض فت خلال مرحلا  صلب يتباية   عل  مع ملا مب صف أحرنل  يتشع ملا

يتشع ملات أنض ً أدت إتى زن دة معبانا على يتثش ر  هعلى يت ايتى ، ههذ

 هيت ذهر ههزا يتلو .


