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ABSTRACT 
 
     This study was carried out during three successive seasons, (2012, 2013 and 2014) in a private orchard 
located at Ismailia governorate, Egypt. The study was conducted on 15 years old olive trees of Manzanillo cv., 
planted at 5 X 5 m apart grown in sandy soil, under drip irrigation, system and uniform in shape and received 
the common horticultural practices. The objective of this study was to study the effect of some combinations of 
organic fertilizers (sheep manure and Poultry manure) with bio-fertilizer a liquid microbial mixture composed of 
three different microbes [Azotobacter chroococcum (nitrogen fixing bacteria) - Bacillus megaterium (Phosphor 
release bacteria) - Bacillus circulans (Potassium release bacteria)] at ratio 1:1:1, on flowering, fruit set, yield 
and fruit properties of Manzanillo olive trees. Results indicated that all different fertilizers applications had a 
positive effect on flowering, fruit set, yield and fruit properties. (PMB2) Poultry manure + bio-fertilizer (2 
liter/tree) was the best treatment for increase flowering density, sex expression and pollen grains germination. In 
addition PMB2 was the most effective treatment for enhancing fruit set and improve yield and fruit quality. 
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Introduction 
 

Olive (Olea europaea L.) is an evergreen tree belongs to family Oleaceae, one of the oldest cultivated 
trees in the history of the world about 8000 years ago. It is a widely distributed tree grown in many arid zones of 
the world, native to all the countries around the Mediterranean region. The olive species includes many cultivars 
which are used for oil extraction, or table olives and double purpose. Olive cultivation plays an important role in 
the economy of many countries, comparatively it resists drought and salinity conditions to a great extent. In 
addition, it increases the land values where the soil is unsuitable for other crops (Hegazi et al., 2007). 

 According to statistical of Food and Agriculture Organization (FAO, 2013). The world area cultivated 
with olive trees in 2013 is about 10,244,194 hectares and world production of olive is 20,344,343 tons, most of 
which is extracted to olive oil and the rest processed mainly to table olive. In Egypt, olive cultivation increased 
considerably during the last two decades due to the great efforts given by Ministry of Agriculture and Land 
Reclamation. The introduction of new cultivars resulted in the extension of olive plantation in new reclaimed 
areas. The last statistics of the Ministry of Agriculture and Land Reclamation (2012) cited that the total acreage 
grown with olive reached 202,743 feddans, total production reached 563,070 ton. Fayoum, Ismailia, Matrouh, 
South Sainai, Noubaria and desert road of Cairo/Alexandria are the most important regions of olive production. 

In sandy soil, organic fertilization improves soil conditions besides it's an important source of macro and 
micro nutrition. Many studies showed that addition of manure not only increased organic matter content in the 
soil but also the available P and exchangeable K, Ca and Mg content (Bhangoo et al., 1988). The beneficial 
effect of the use of organic waste materials as N source is considered as the best management for N fertilization 
practice (Madejon et al., 2003). Moreover, the addition of different organic forms to the soil encouraged 
proliferation of soil microorganisms, increased microbial populations and activity if microbial enzymes i.e. 
dehydrogenase, urease and nitrogenase. (Neweigy et al., 1997; Youssef et al., 2001 and Abou Hussein et al., 
2002). 

Biofertilizers are live formulates of microorganisms (useful bacteria) that are ready to be used and 
improve the quality and the health of the soil and the plant species by increasing the nutrient availability for the 
soil and plants. Biofertilizers naturally activate the microorganisms found in the soil restoring the soil'snatural 
fertility and protecting it against drought and soil diseases and therefore stimulate plant growth (Han et al., 
2006). Biofertilizers were obtained using natural election of different type of beneficial living organism 
(Asgharzadeh, 2006). Using biofertilizers that contain different microbial strains hasled to a decrease in the use 
of chemical fertilizers and has provided high quality products free of harmful agrochemicals for human safety 
(Mahfouz and Sharaf-Eldin 2007). Biofertilizers are products containing living cells of different types of 
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microorganisms, which have an ability to convert nutritionally important elements from unavailable to available 
form through biological processes (Vessey, 2003). Bio-fertilization is considered an important factor in reducing 
the used rates of chemical fertilizers which appear to besafely for environment, improving soil fertility and 
increasing soil productivity (David, 2002). 

 Biofertilizer is defined as a substance which contains living microorganisms and is known to help with 
expansion of the root system. The microorganisms containing biofertilizers can be the tools we could change 
apply of chemical fertilizers. Also biofertilizers are products containing living cells of different types of 
microorganism, which have an ability to convert nutritionally important elements to available form through 
biological processes. In recent years, biofertilizers have emerged as an important component of the integrated 
nutrient supply system and hold a great promise to improve crop yield through environmentally better nutrient 
supplies (Marianna et al., 2005). In addition biofertilizers are used extensively as an eco-friendly approach to 
minimize the use of chemical fertilizers, improve soil fertility status and for enhancement of crop production by 
their biological activity in the rhizosphere. Application of beneficial microbes in agricultural practices started 60 
years ago and there is now increasing evidence that these beneficial microbial populations can also enhance 
plant resistance to adverse environmental stresses, e.g. water and nutrient deficiency and heavy metal 
contamination (Wua et al., 2004). 

The objective of this study was to study the effect of some combinations of organic fertilizers (sheep 
manure and Poultry manure) with bio-fertilizer a liquid microbial mixture composed of three different microbes 
[Azotobacter chroococcum (nitrogen fixing bacteria) - Bacillus megaterium (Phosphor release bacteria) - 
Bacillus circulans (Potassium release bacteria)] at ratio 1:1:1, flowering, fruit set, yield and fruit properties of 
Manzanillo olive trees. 

 

Materials and Methods 

      This study was carried out during three successive seasons, (2012, 2013 and 2014) in a private orchard 
located at Ismailia governorate, Egypt. The study was conducted on 15 years old olive trees of Manzanillo cv., 
planted at 5 X 5 m apart grown in sandy soil, under drip irrigation system and uniform in shape and received the 
common horticultural practices. The orchard soil analysis are given in (table 1) and water irrigation analysis are 
given in (table 2) according to procedures which are outlined by (Wild, et al., 1985). 
 
Table 1: Some physical and chemical analysis of the orchard soil 

parameters 
Depth of simple (cm) 

Surface sample 30 cm depth 60 cm depth 
pH 8.02 8.70 8.11 

EC(dSm-1) 3.80 0.80 1.70 
 Soluble cations (meq\l) 

Ca++ 6.00 2.50 3.00 
Mg++ 4.00 1.50 1.50 
Na+ 28.60 4.40 12.90 
K+ 0.12 0.14 0.78 

 Soluble anions (meq\l) 
CO3- - - - 

HCO3- 4.40 2.40 2.00 
Cl- 27.20 5.00 13.00 

SO4= 7.12 1.14 3.18 

 
Table 2: Chemical characteristics of water weal used for the present study 

Parameters Values 
pH 7.49 

EC(dSm-1) 4.40 
                      Soluble cations (meq\l) 

Ca++ 7.50 
Mg++ 5.00 
Na+ 33.1 
K+ 0.16 

                       Soluble anions (meq\l) 
CO3= - 

HCO3- 1.60 
Cl- 40.00 

SO4= 4.16 

 
Experimental design  

The treatments will be arranged in a randomized complete block design (RCBD), the experiment contains 
seven treatments, each contains three replicates and the replicate represented by one tree. The normal 
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horticulture practices that used in the farm were applied to all Manzanillo olive trees except those dealing with 
bio-fertilization, beside the organic manures sheep manure and poultry manure as a source of nitrogen. 
 
Experimental material  

 According to the recommendation of Ministry of Agriculture, Egypt, the olive trees required actual 
nitrogen yearly (1000 g / tree / year) equal 5 Kg ammonium sulfate (20.6 % N) or 3 kg ammonium nitrate (33.3 
% N)(control). Under the experiment condition ammonium sulfate (20.6 % N) was used.  

Organic fertilizer was added by rate (500 g N /tree / year) Obtained from 25 Kg sheep manure (2.00 % N) 
per tree or 20 Kg poultry manure (2.5 % N) per tree, organic fertilizer  superficially and digged in the soil at the 
second week of December. The Chemical and physical analysis of organic manure sources for three seasons are 
given in (Table 3). 
 
Table 3: Chemical and physical analysis of organic manure sources. 

Poultry manure  Sheep  manure 
Character 

2014 2013 2012 2014 2013 2012 
530 535 530 540 550  550 Weight of m³(kg) 
15 20 15 13  15 15  Humidity (%)  

7.20 7.13 7.22 8.09 8.04 8.01 pH 
16.17 14.4 14.17 11.77 11.59 13.7 EC (mm /cm) 
32.55 35.16 33.65  30.12 30.45 31.25  Organic matter (%) 
27.88 27.90 28.00  30.15 31.26 30.22 Organic carbon 
10.89  11.25 10.89  15.08  15.63 15.19 C / N ratio 
2.56  2.48  2.55 2.00 2.00 1.99  Total nitrogen (%) 
1.22 1.33 1.24 0.50  0.51  0.44 Total phosphorus (%) 
5.66  5.58  5.55 5.15 5.16 5.00 Total potassium (%)  

584.3 559.6 577.2 785.4 815.4 817.6 Fe (ppm) 
220.5 221.8 239.6 325.8 333.2 346.6 Mn (ppm) 
100.8 100.3 105.1 54.6 58.9 56.4 Zn (ppm)  

 
 Mineral phosphate and potassium fertilizer was added by rate 1.75 Kg of super phosphate (15.5 % P2O5) 

per tree. In addition, 1.50 Kg of potassium sulfate (48 % K2O) per tree was added as a soil application divided to 
two equal doses, firstly at the second week of December combined with phosphate and organic fertilizers and 
secondly at the first week of June.  

Microbial cultures and biofertilizers inoculation. Biofertilizer consisted of liquid cultures of three 
bacteria; Azotobacter chrococcum; Bacillus megaterium and Bacillus circulans, kindly provided by the Unit of 
Biofertilizers, Faculty of Agriculture, Ain Shams University. Each organism was grown separately in batch 
culture to the late exponential phase of each microorganism (Gomaa, 1995) to give a cell suspension of 5x105; 
6x107 and 4x107 cell /ml for Azotobacter chroococcum, B.megaterium and B. circulans, respectively. Cultures 
were mixed on site then each tree received either 1 or 2 liters of the mix, and this treatment was repeated every 
two months for three times during the season. 
 
Treatments: Effect of bio-fertilization with two different forms of organic fertilization, this experiment included 
seven treatments as follows: 
T1 - 100 % mineral nitrogen fertilizer (1000 g N/tree) (control). 
T2 - Sheep manure + bio-fertilizer (2 liter/ tree). 
T3 - Sheep manure + bio-fertilizer (1 liter/ tree). 
T4 - Sheep manure without bio-fertilizer. 
T5 - Poultry manure + bio-fertilizer (2 liter/ tree). 
T6 - Poultry manure + bio-fertilizer (1 liter/ tree). 
T7- Poultry manure without bio-fertilizer. 
 
Measurements   

On early January of each season, twenty healthy one year old shoots, well distributed around periphery of 
each tree were randomly selected and labeled (5 shoots toward each direction) for carrying out the following 
measurements.  
 
Flowering characteristics:  
Flowering density:  

Number of inflorescences on the labeled twenty shoots were recorded and average number of 
inflorescences per shoot and per meter was calculated. 
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Number of total flowers per inflorescence: 
Sample of 20 inflorescences was taken from the middle portions of the shoot of every replicate tree and 

total number of flowers per inflorescens was counted. 
  

Sex expression  
The percentage of perfect flowers to total flowers was calculated for every replicate.  
 
Pollen germination 

Pollen grains were collected from inflorescences samples taken before pollen dehiscence, and kept for 
one night in the laboratory under room temperature.  Germination of pollen grains were evaluated after 
incubation for 24 hrs at 25 C in petri dishes with a liquid medium of 10 %sucrose, 0.01 ppm tetracycline. Three 
drops of the medium containing pollens per each replicate were placed on a side and numbers of germinated and 
ungerminated pollens were estimated then the germination percentage was calculated (Escober and Martin, 
1987). 

 
Fruit set and fruit drop  

Fruit set percentage as number of fruits / meter at two times first after 20 days from full bloom as initial 
fruit set and the second 60 days after full bloom as final fruit set according to Fernandez and Gomez, (1985). 
Initial fruit set, final fruit set & fruit drop percentages were estimated as follows: 
Initial fruit set (%) = [Number of fruit set (20 days after pollination) / shoot length (cm)] × 100   
Final fruit set (%)= [Number of fruit set(60daysafterpollination)/shoot length(cm)] ×100  
Fruit drop (%) = [(Initial fruit set - Final fruit set) / Initial fruit set] × 100. 
 
Yield and fruit properties 

At maturity stage (mid-September), fruits of each tree were separately harvested, then weighed and yield 
as Kg / tree was estimated. For fruit quality, thirty fruits per replicate were randomly picked to determine fruit 
weight (g), fruit volume (cm3), fruit length (cm), fruit diameter (cm) and fruit shape (L/D ratio), pulp weight (g), 
seed weight (g), pulp/seed ratio. 
 
Statistical analysis 

All obtained data during both 2012, 2013 and 2014 experimental seasons were subjected to analysis of 
variances (ANOVA) according to Snedecor and Cochran (1980) using MSTAT program. Least significant 
ranges (LSR) was used to compare between means of treatments according to Duncan (1955) at probability of 5 
%. 
 

Results 

Flowering characteristics: 
Average number of inflorescences per shoot meter and number of flowers per inflorescencs. 

Flowering density as number of inflorescences per shoot and meter Table (4) responded significantly to 
all tested treatments in three studied seasons. SM exhibited the significant least average number of 
inflorescences per shoot and meter (13.10, 8.80 and 11.92) for number of inflorescenecs  per shoot and  (56.29 , 
37.59 and 44.99) for number of inflorescences per meter in three studied seasons respectively. Otherwise, the 
highest number of inflorescences per shoot were recorded under the treatment (PMB2 and PMB1) 17.91 and 
75.10 for number of inf. per shoot and meter respectively in the first season. Meanwhile in the second and third 
seasons SMB2 recorded the highest value in this respect since it was (12.99 and  19.58 ) for number of inf. Per 
shoot and (52.78 and 67.56 ) for  number of inf. Per meter. Other treatments however, were in between. 

 As for number of flowers per inflorescencs data in Table (4) revealed that PMB2. Recorded the highest 
number of flowers per inflorescencs (29.67, 16.60 and 29.38) in three studied seasons respectively. On the other 
contrary, PM recorded the lowest one 26.17 in the first season in this respect. Meanwhile SM gave the lowest 
values (13.70 and 22.83) in this respect in the second and third  seasons.  Other treatments were in between. 
 
Sex expression and pollen germination  

Sex expression as percentage of perfect flowers to total flowers are presented in Table (5). Studying the 
effect of different treatments on sex expression it appeared that, PMB2 was the most effective treatment and 
resulted in the highest significant percentages since it was (74.73, 69.64 and 79.73) in three studied seasons 
respectively. On the other hand, SM (Sheep manure without bio-fertilizer) recorded the lowest sex expression 
during the first and third seasons (66.10 and 70.86) respectively. Meanwhile in the second one PM (Poultry 
manure without bio-fertilizer). Recorded the lowest one in this respect (64.52). Other treatments were 
intermediate. 
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As for pollen grains germination data presented in the same Table indicted that pollen grains germination 
was significantly affected with different fertilizer treatments. In the first season SMB2 recorded the highest 
value in this respect since it was (89.42). Otherwise in the second and third seasons PMB2 (Poultry manure + 
bio-fertilizer (2 liter/ tree) gave the highest pollen grains germination (73.57 and 90.19) respectively. On the 
other side SM (Sheep manure without bio-fertilizer) gave the lowest percentage of pollen grains germination 
(87.19, 66.00 and 84.96) during three studied seasons respectively. Other treatments were in between. 
 
Table 4: Effect of organic and bio-fertilization on flowering density (no. infl. /shoot and no. infl. / m) and no. total 

flowers/inf. of "Manzanillo" olives in 2012, 2013 & 2014 seasons. 

No. total flowers / inf. 
Flowering density 

Treatments No. infl. / m No. infl. / shoot 
2014 2013 2012 2014 2013 2012 2014 2013 2012 

26.47b 14.33 bcd 28.63 ab 64.13 ab 38.98 d 68.39 b 17.08bc 9.83 d 16.56 b MNF100%* 

25.15 c 15.60 abc 29.33 ab 67.56 a 52.78 a 66.61 b 19.58 a 12.99 a 16.45 bc SMB2 

23.87 de 15.00abcd 27.80 bc 59.61 b 38.02 d 66.45 b 15.93 c 9.41 de 15.64 c SMB1 

22.83 e 13.70 d 26.50 cd 44.99 c 37.59 d 56.29 c 11.92 d 8.80 e 13.10 d SM 

29.38 a 16.60 a 29.67 a 66.14 a 46.10 bc 70.83 b 19.75 a 11.87 b 17.91 a PMB2 

27.39 b 15.93 ab 26.67 cd 65.75 ab 44.78 c 75.10 a 17.45 b 11.17 bc 17.61 a PMB1 

24.40 cd 14.07 cd 26.17 d 64.96 ab 48.74 b 67.31 b 16.60 bc 10.91 c 15.85 bc PM 

Mean in each column with similar letter(s) are not significantly different at 5 % level. 

(*)MNF100% =100% Mineral Nitrogen Fertilization (control), SMB2 = Sheep Manure + Bio-fertilizer 2liter, SMB1 = 

Sheep Manure + Bio-fertilizer 1liter, SM = Sheep Manure, PMB2 = Poultry Manure + Bio-fertilizer 2liter, PMB1 = Poultry 

Manure + Bio-fertilizer 1liter, PM = Poultry Manure.  

 

Table 5: Effect of organic and bio-fertilization on Sex ratio and Pollen germination of "Manzanillo" olives in 2012, 2013 & 

2014 seasons. 

Pollen germination (%) Sex ratio (%) 
Treatments 

2014 2013 2012 2014 2013 2012 

89.40 ab 72.28 a 89.16 ab 78.20 b 62.05 f 73.27 b MNF100%* 

88.08 bc 68.18 b 89.42 a 78.12 b 68.17 b 71.56 c SMB2 

85.68 d 66.37 c 87.98 bc 78.17 b 67.25 bc 66.86 de SMB1 

84.96 d 66.00 c 87.19 c 70.86 d 66.26 cd 66.10 e SM 

90.19 a 73.57 a 89.34 a 79.73 a 69.64 a 74.73 a PMB2 

89.31 ab 68.30 b 88.97 ab 71.86 c 65.33 de 68.19 d PMB1 

86.50 cd 67.41 bc 88.56 ab 70.58 d 64.52 e 67.58 d PM 

Mean in each column with similar letter(s) are not significantly different at 5 % level. 

(*)MNF100% =100% Mineral Nitrogen Fertilization (control), SMB2 = Sheep Manure + Bio-fertilizer 2liter, SMB1 = 

Sheep Manure + Bio-fertilizer 1liter, SM = Sheep Manure, PMB2 = Poultry Manure + Bio-fertilizer 2liter, PMB1 = Poultry 

Manure + Bio-fertilizer 1liter, PM = Poultry Manure. 
 
Initial and final fruit set (%).  

As shown in Table (6) percentage of initial and final fruit set were significantly affected by the different 
organic and bio-fertilization treatments in the three seasons of studied. The highest initial fruit set was found 
under treatment PMB2 (55.09, 38.81 and 58.29) during the first, second and third seasons respectively. On the 
other hand in this respect the lowest initial fruit set was found in SM (37.86, 30.64 and 42.16) during three 
studied seasons respectively.  Concerning final fruit set data presented in the same table revealed that final fruit 
set was the same trend of initial fruit set through studied seasons. 
 
Fruit drop (%).  

Data in Table (6) showed that, there was no clear trend concerning different fertilizer treatments on fruit 
drop. The highest fruit drop (%) was found under PM (Poultry manure without bio-fertilizer) treatment in the 
first and third seasons (40.88 and 40.30) respectively. Meanwhile in the second one PMB1 recorded the highest 
one in this respect since it was 39.70. On the contrary, the lowest values were recorded with SMB2 (sheep 
manure + bio-fertilizer 2 liter) 31.10 and 33.52 in first and second seasons respectively. Also, in third season the 
lowest significant fruit drop (%) was observed with MNF100% 28.92. 
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Table 6: Effect of organic and bio-fertilization on Initial fruit set, Final fruit set, fruit drop percentage and yield of 
"Manzanillo" olives in 2012, 2013 & 2014 seasons. 

Yield (kg/tree) Fruit drop (%) Final fruit set (%) Initial fruit set (%) 
Treatments 

2014 2013 2012 2014 2013 2012 2014 2013 2012 2014 2013 2012 

68.07  c 26.38 b 57.37ab 28.92c 33.53 c 34.92 c 30.20c 22.18 c 26.68 c 42.62 e 33.42 c 40.99 c MNF100%* 

72.50 b 26.97 b 56.23 b 31.83b 33.52 c 31.10 d 35.58b 23.62 b 28.89 b 52.20 b 35.53 b 41.93 c SMB2 

63.50 d 21.38 e 49.17 d 33.96b 37.74ab 33.82cd 30.24c 20.55de 25.30 d 45.78 d 33.03 c 38.24 d SMB1 

60.40 e 20.14 f 43.47 e 40.10a 35.22bc 38.33ab 25.26d 19.85 e 23.36 e 42.16 e 30.64 d 37.86 d SM 

75.17 a 28.03 a 58.61 a 31.70b 36.84abc 40.60 a 39.79a 24.51 a 32.68 a 58.27 a 38.81 a 55.09 a PMB2 

66.83 c 25.43 c 52.23 c 32.36b 39.70 a 35.57bc 35.61b 21.34cd 29.56 b 52.65 b 35.40 b 45.89 b PMB1 

62.90 d 22.70 d 51.23 c 40.30a 39.41 a 40.88 a 29.53c 20.53de 25.16 d 49.46 c 30.90bc 42.56 c PM 

Mean in each column with similar letter(s) are not significantly different at 5 % level. 
(*)MNF100% =100% Mineral Nitrogen Fertilization(control), SMB2 = Sheep Manure + Bio-fertilizer 2liter, SMB1 = Sheep 
Manure + Bio-fertilizer 1liter, SM = Sheep Manure, PMB2 = Poultry Manure + Bio-fertilizer 2liter, PMB1 = Poultry 
Manure + Bio-fertilizer 1liter, PM = Poultry Manure.  

 
Yield as Kg/tree.  

It is clear from the obtained data in Table (6) that organic and bio-fertilizer significantly increased total 
yield compared with the control. In three seasons, the highest values of yield were recorded by trees treated with 
PMB2 (poultry manure + bio-fertilizer 2liter) since it was 58.61, 28.03 and 75.17. On the other hand, the result 
showed that application of SM gave the lowest significant value of yield per tree compared with other 
treatments in the three seasons (43.47, 20.14 and 60.40) respectively. Other treatments were in between. 
 
Fruit Physical Characteristics  
Fruit and pulp weight (g) 

It is clearly noticed that fruit and pulp weight were significantly affected by different fertilizers 
treatments (Table 7) in three seasons of study. From the obtained results, trees treated by PMB2 treatment gave 
the highest fruit weight (6.75, 9.31 and 6.07) during the first, second and third seasons respectively. On the other 
contrary PM recorded the lowest fruit weigh (5.43) in the first season. Meanwhile in the second and third one 
SM recorded the lowest fruit weight since it was (7.83 and 4.62) respectively. As for pulp weight Data presented 
in the same Table revealed that PMB2 (Poultry manure + bio-fertilizer 2liter/tree) treatment giving the highest 
plup weight (2.68, 2.86 and 2.65) through studied seasons respectively. On the other hand, under PM treatment 
pulp weight recorded the lowest values (4.36 and 5.43) in the first and second seasons respectively. Meanwhile 
in the third one SM recorded the lowest one (4.0) in this respect. 

 
Table 7: Effect of organic and bio-fertilization on fruit weight, Pulp weight, pit weight and Pulp/Pit ratio of "Manzanillo" 

olives in 2012, 2013 & 2014 seasons. 
Pulp/Seed ratio Seed weight  (g) Pulp  weight  (g) Fruit weight (g)   

Treatment 
2014 2013 2012 2014 2013 2012 2014 2013 2012 2014 2013 2012 

7.72 a 2.30 c 5.83ab 0.60 b 2.62 a 0.90ab 4.62 c 5.98cd 5.19 b 5.22cd 8.60cd 6.09 c MNF100%* 

7.23ab 2.53bc 6.75 a 0.64 b 2.58 a 0.85 b 4.61 c 6.49ab 5.68 a 5.26 c 9.07ab 6.53 b SMB2 

7.33ab 3.02 a 4.77bc 0.57 b 2.19 c 0.98ab 4.20 d 6.61 a 4.68 c 4.77 e 8.80bc 5.67 d SMB1 

6.46bc 2.59bc 4.41c 0.62 b 2.18 c 1.04ab 4.00 e 5.65de 4.57cd 4.62  f 7.83 e 5.60 d SM 

6.55bc 2.69ab 6.83 a 0.80 a 2.52ab 0.87ab 5.26 a 6.79 a 5.88 a 6.07 a 9.31 a 6.75 a PMB2 

6.29bc 2.72ab 5.91ab 0.78 a 2.26 c 0.89ab 4.86 b 6.15bc 5.20 b 5.64 b 8.41 d 6.08 c PMB1 

5.73 c 2.31 c 4.17 c 0.75 a 2.35bc 1.07a 4.32 d 5.43 e 4.36 d 5.08 d 7.78 e 5.43 e PM 

Mean in each column with similar letter(s) are not significantly different at 5 % level. 
(*)MNF100% =100% Mineral Nitrogen Fertilization(control), SMB2 = Sheep Manure + Bio-fertilizer 2liter, SMB1 = Sheep 
Manure + Bio-fertilizer 1liter, SM = Sheep Manure, PMB2 = Poultry Manure + Bio-fertilizer 2liter, PMB1 = Poultry 
Manure + Bio-fertilizer 1liter, PM = Poultry Manure.  

 
Seed weight (g) and pulp/seed ratio  

Data given in Table (7) revealed that pit weight and pulp/pit ratio were significantly affected with 
different organic and bio-fertilizer treatments. Results indicated that pit weight and pulp/pit ratio had no a clear 
trend in three studied seasons. The highest pit weight was found under treatment PM (1.07), MNF100% (2.62) 
and PMB2 (0.8) in three studied seasons respectively. On the other hand the lowest pit weight was recorded 
from SMB2 (0.85), SM (2.12) and SMB1 (1.57) in the first, second and third seasons respectively. Concerning 
pulp/pit ratio data in the same Table cleared that pulp/pit ratio was significantly affected with different organic 
and bioferilizers. The highest pulp/pit ratio was found under treatments PMB2 (6.83), SMB1 (3.02) and 
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MNF100% (7.72) in the first, second and third seasons respectively. Meanwhile the lowest pulp/pit ratio was 
found on PM (4.17), MNF100% (2.30) and PM (5.73) during three studied seasons respectively. 
 
Fruit volume (cm3) and length (cm)  

Results illustrated in Table (8) cleared that fruit volume cm3 and length cm were significantly affected 
with different treatments. The highest fruit volume and length were recorded from PMB2 (6.33, 8.27 and 5.93 
cm3) for fruit volume and (2.68, 2.86 and 2.65 cm) for fruit length during three studied seasons respectively. On 
the other contrary, the lowest fruit volume was obtained from PM and SM since it was (5.07, 6.82 and 4.39 cm3) 
in the first, second and third seasons respectively. Meanwhile the lowest fruit length was recorded due to 
treatments PM (2.39 and 2.63 cm) and SM (2.39 cm) in three studied seasons respectively. 
 
Table 8: Effect of organic and bio-fertilization on fruit volume, fruit length, fruit diameter and fruit shape index of 

"Manzanillo" olives in 2012, 2013 & 2014 seasons. 
Fruit shape index   (L/D) Fruit diameter  (D cm) Fruit length ( L cm) Fruit volume (cm3) 

Treatments 
2014 2013 2012 2014 2013 2012 2014 2013 2012 2014 2013 2012 

1.23 b 1.24 a 1.27 a 1.99ab 2.21bc 2.00 b 2.45cd 2.74bc 2.54bc 5.01cd 7.64 b 5.30 b MNF100%* 

1.25ab 1.23 a 1.29 a 1.98ab 2.28 a 2.02ab 2.48 c 2.80 b 2.60 b 5.18 c 8.23 a 6.07 a SMB2 

1.27ab 1.23 a 1.25ab 1.91 c 2.25ab 2.00 b 2.43cd 2.77bc 2.51 c 4.52 e 7.95ab 5.29bc SMB1 

1.26ab 1.29 a 1.25ab 1.90 c 2.14de 1.99 b 2.39 d 2.76bc 2.50 c 4.39 e 6.82 d 5.26bc SM 

1.30 a 1.24 a 1.30 a 2.03 a 2.31 a 2.06 a 2.65 a 2.86 a 2.68 a 5.93 a 8.27 a 6.33 a PMB2 

1.26ab 1.25 a 1.27 a 2.02 a 2.19cd 2.00 b 2.56 b 2.73 c 2.54bc 5.43 b 7.47bc 6.04 a PMB1 

1.27ab 1.24 a 1.20 b 1.94bc 2.12 e 1.99 b 2.46 c 2.63 d 2.39 d 4.86 d 7.13cd 5.07 c PM 

Mean in each column with similar letter(s) are not significantly different at 5 % level. 
(*)MNF100% =100% Mineral Nitrogen Fertilization(control), SMB2 = Sheep Manure + Bio-fertilizer 2liter, SMB1 = Sheep 
Manure + Bio-fertilizer 1liter, SM = Sheep Manure, PMB2 = Poultry Manure + Bio-fertilizer 2liter, PMB1 = Poultry 
Manure + Bio-fertilizer 1liter, PM = Poultry Manure. 
 
Fruit diameter (cm) and shape index 

Results presented in Table (8) revealed that all fertilizer treatments had a significant effect on fruit 
diameter and shape index in three studied seasons except in the second one there was no significant effect on 
fruit shape index .The highest fruit diameter and shape index were recorded from PMB2 since it was (2.06, 2.31 
and 2.03 cm) for fruit diameter during three studied season respectively and (1.03 and 1.03 cm) for fruit shape 
index during the first and third seasons respectively. On the other contrary the lowest fruit diameter was found 
in SM and PM (1.99 and 1.99) in first season meanwhile PM and SMB1 (2.12 and 1.91) in the second and third 
one. As for shape index the lowest fruit shape index was found under PM and MNF100% since it was (1.20 and 
1.21) in the first and third season respectively. 
 

Discussion 

Flowering characteristics  
The present results, regarding the influence of different fertilizers treatments on flowering characteristics 

in several studies are in accordance with those found by (Bhangoo et al., 1988) on Thompson  seedless  grape  
who found that the improvement in flowering resulted by organic fertilization, may be attributed to the 
stimulation effect of the absorbed nutrients on photosynthesis process which certainly reflected positively on the 
flowering characteristics. Also, the slow release nutrients resulted from the biodegradation of manure by soil 
microorganisms could explain the present results (Cole et al., 1987). However, the enhancement of flowering 
characteristics could be attributed to the capability of soil microorganisms to produce growth regulators such as 
auxins, cytokinines and gibberellins which had a positive effect on flowering process and nutrients uptake 
(Martin et al., 1989). Maksoud (2000) reported that all organic manures applied to olive trees produced 
increases in number of  inflorescences/shoot and number of flowers/ inflorescence.in addition These results are 
nearly in the same line with those obtained by Abou Taleb et al., (2004) indicated that , inoculation with 
Bacillus +500g N were the most effective in enhancing total number of flowers /inflorescent and sex ratio of 
olive trees. Also Hegazi et al., (2007) found that use different organic fertilization such as poultry manure gave 
a significant increase of flowering density and sex ratio of olive tree CV picual. 

 
Fruit set and yield 

 With regard to the effect of different organic and bio-fertilizers on fruit set and yield the obtained results 
are in agreement with those obtained by Abou El-Khashab et al. (2005) and Hegazi et al. (2007), they found that 
organic fertilization maintained adequate mineral contents in leaves during growth cycles of the olive trees for 
having economical yield; it also increased fruit set percentage and reduced fruit dropping waves. However, these 
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results agree with previous studies on olive cultivars by Fayed (2005) showed that chicken manure gave the best 
final fruit set percentage on spurs of Anna apple trees compared with cattle manure, town refuse and farming 
compost. Also, Abdel-Hameed (2002) mentioned that the interaction between 100% N and BF gave the highest 
significant fruit set%. Moreover, the highest significant fruit set % was observed with BF of citrus rootstocsk. 
 
Fruit Physical Characteristics 

These observations are in accordance with those obtained by Hegazi et al. (2007), they observed that 
poultry manures proved to be the most efficient manures source in enhancing fruit physical properties of olive 
trees. Also, considering the differences between the studied cultivars, it may be concluded that olive cultivar of 
higher fruit weight had a higher flesh weight. These results are also in agreement with that obtained by Maksoud 
(2000), who reported that olive cultivars varied greatly in their flesh weight as affected by organic fertilization. 

The present's results are in an agreement with those found by Aly (2005) who noticed that both fruit 
length and diameter differed according to cultivar. Also, the same trend was reported by Girgis (2005) who 
mentioned that Aggizi cv. exhibited the highest values of both fruit diameter ones in reverse to Coronaki olive 
cultivar, meantime Picual and Manzanillo were in between. Moreover, in this concern; Abdel- Hameed (2002) 
on citrus rootstocsk reported that the interaction between 100% N and BF + BS significantly increased fruit 
weight and volume of citrus rootstocsk. 

In this concern, Girgis (2005) found that Aggizi cv. exhibited the highest value in flesh weight, in reverse 
to Coronaki cv., meantime; Picual and Manzanillo olive trees were in between. Also, the obtained results were 
in agreement with those reported by Mostafa (2002) on Washington navel orange and, Salama (2002) on Balady 
mandarin. Also, Osman (2003) working on Zaghloul date revealed that bio-fertilizer treatment was the best one 
regarding yield and fruit characteristics for Zaghlool. cv. under Alexandria conditions. 

 

Conclusion 

 
From the abovementioned results, we can conclude that all soil application of different organic and 

biofertilizer had a positive effect on increased flowering density, fruit set and improved yield, fruit physical 
properties as compared with control of Manzanillo olive trees. (PMB2) Poultry manure + bio-fertilizer (2 liter/ 
tree) was the best treatment for increase flowering density, sex expression and pollen grains germination. In 
addition PMB2 also was the most effective treatment for enhancing fruit set and improve yield and fruit quality. 
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