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HIS STUDY was conducted during the two growing seasons of 

2013 and 2014 on 13-year old Manzanillo olive trees cultivated at 

5×8 m apart in sandy loam soil under standard cultural practices and 

drip irrigation in a private farm located at km 50 of Cairo-Alexandria 

road in the north west of Egypt to evaluate the effect of the bio-

organic fertilizer Cyano/OVW, formulated from a successful 

cultivation of cyanobacteria mixed strains (Nostoc muscorum, 

Anabaena oryzae and Spirulina platensis) in 1:1 tap water-diluted of 

olive vegetation water (OVW), on some soil properties, growth 

parameters, mineral content, flowering, fruit set, yield and fruit 

quality. The bio-organic fertilizer (Cyano/OVW) was applied as soil 

drench or as foliar spray application methods. This study also 

highlighted the economic feasibility of these practices in improving 

fruit quality and crop yields. As soil drench application, Cyano/OVW 

was diluted with tap water (1:1) and added at the rates of 24, 36 and 

48 liter/tree combined with three levels of 100, 75 and 50% of the 

recommended mineral NPK fertilizers. As for foliar spray application, 

constant volume of Cyano/OVW (1 liter/tree) was diluted with tap 

water (1:5)  and sprayed from 4 directions (100%), 3 directions (75%) 

and 2 directions (50%) surrounding the trees which all received 100% 

of the recommended mineral NPK fertilizers. The control received the 

full dose of the recommended mineral NPK fertilizers only. Results 

revealed that all tested parameters i.e., soil biological and chemical 

properties, vegetative growth, fruit quality, fruit yield, fruit oil content, 

some physiological parameters and mineral contents of leaves were 

improved while, total phenolic compounds in soil and leaves were 

reduced in response to Cyano/OVW bio-organic fertilizer soil drench 

or foliar spray applications methods comparing with control. 

Application of foliar spray of 2 directions (50%) surrounding the trees 

+ 100% of the recommended mineral fertilizers during the six months 

from January to June, twice each month was the most promising 

comparing with other treatments in improving soil moisture, growth, 

quality and productivity of Manzanillo olive trees fruits. This 

treatment would be recommended under this study and also under 

similar conditions as confirmed by the economic study. 

 

Keywords: Cyanobacteria, Olive Vegetation Water, Soil Drench, 

Foliar Spray. 
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Olive (Olea europaea L.) oil producing countries are annually facing a major 

environmental problem resulting from oil waste water, designated "olive mill 

wastewater" (OMW) Known as alpechin, which is generated in large quantities in 

a short period of time. These type of effluents is general characterized by very 

high organic load, due to high levels of phenolic compounds and sugars, and 

have minimum levels of nitrogen compounds and low pH and is therefore one of 

the most serious environmental problems in those countries (Hachicha et al., 

2009). Nevertheless, the use of OVW for agricultural purpose could provide a 

lower cost source for water and nutrients (Piotrowska et al., 2011) particularly in 

arid regions, like Egypt, which suffering from serious water and soil organic 

matter deficiencies (Hachicha et al., 2009 and Magdich et al., 2012). It can be 

used as a soil conditioner/ fertilizers amendment and proposed as one of the most 

suitable methods to restore soil fertility and resolve the problem of their disposal 

(Abu-Zreig and Al-Widyan, 2002). Even though the direct application of olive 

mill wastes on soil can be an approach of recycling nutrients and organic matter, 

the continuous application of OVW to soil without any treatment might cause 

unfavorable impact on plants, soil microbial population and activity because of 

phenolic, fatty acid and mineral salts contents and high COD and BOD (Kavdir 

and Killi, 2008). Phenolics are a group of dangerous toxic organic pollutants that 

are toxic to all the living organisms even at lower concentrations (Pimentel et al., 

2008). Phenolic compounds at higher concentrations are very difficult to remove 

from the environment even by using physical and chemical techniques (Araña et 

al., 2001). Micro-Algae have already been found to detoxify OVW (Duarte et al., 

2011). In addition, EI-Sheekh et al. (2012) explored the ability of cyanobacteria 

to degrade phenolic compounds either by reduction, oxidation or by induction of 

some enzymes that degrade these toxic compounds. Cyanobacteria, as 

biofertilizer, are known to possess the ability to form associations with 

vascular/non-vascular plants and produce growth-promoting substances 

(Nanjappan et al., 2007). They also known to increase soil fertility by enhancing 

the available N and P levels and exhibited an economical view that it can 

compensate about 50% of the recommended doses of N, P and K (Mahmoud et 

al., 2015). Thus, this present work intended to ensure the mitigation of chemical 

fertilizers usage in the field of olive cultivation and to reduce their potential 

adverse impacts on the environment and the economy. Therefore, the objectives 

of this study were to examine the effect of replacing mineral fertilizers partially 

by using Cyano/OVW biofertilizer and to investigate the best feasible application 

method in raising crop of Manzanillo olive trees and improving soil fertility in 

the sustainable agriculture system. 

 
Materials and Methods 

 
Olive mill wastewater 

Olive mill wastewater (OVW) was obtained from FIFA farm (km 50 of 

Cairo-Alexandria, Egypt). The raw OVW samples (Table 1) were generated by 

the three-phase olive-oil extraction process for 2013 and 2014 seasons.  
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Cyano/OVW biofertilizer  

Three cyanobacteria strains (Nostoc muscorum, Anabaena oryzae and 

Spirulina platensis) were kindly supplied from Department of Microbiology, 

Soils, Water and Environment Research Institute (SWERI), Agricultural 
Research Center (ARC), Giza-Egypt to be inoculated in OVW substrate 

medium. A mixed culture of the three strains was grown in tap water dilution of 

OVW (1:1 v/v) for two weeks under lab. conditions and continuous aeration. 50-

liter plastic tanks were used to prepare Cyano-OVW biofertilizer for field 

experiments by diluting 20L of non-sterilized OVW with 20L tap water (1:1 v/v). 

Chemical constituents of OVW (Table 1) and Cyano/OVW biofertilizer (Table 3) 

were measured according to APHA (1998).   

 
TABLE 1. Chemical analysis of OVW samples (Values are average of two seasons). 

 

Parameters Vegetative water 

pH 5.01 

EC 15.52 

T.N % 1.4 

Organic Matter % 20.81 

Organic carbon % 12.1 

C/N ratio 86.43 

Total P % 0.73 

Total K % 1.30 

N-NH4 (ppm) 25.50 

N-NO3 (ppm) 8.90 

Total phenols (g/l) 9.46 

 
Field experiment 

Field practices 

Two experiments were carried out on a 13-year old olive trees cv. Manzanillo 

during 2013 and 2014 on a loamy sand soil at FiFa farm (km 50 of Cairo-

Alexandria road in the north west of Egypt). The trees were cultivated at 8x5 

meters distance (105 tree/fed.) and grown under standard cultural practices and 

subjected to moderate pruning. Drip system irrigation was used (four 

dippers/tree). Trees were almost uniform in growth and subjected to the same 

management treatments. Organic manure was applied as compost at rate 40 

kg/tree. N, P2O5 and K2O rates of 288, 74 and 192 kg fed
-1

year, respectively were 

applied as fertigation. Potassium nitrate (KNO3) was applied three times in 

January, February and March as foliar spray. Three foliar sprays of 

micronutrients were applied during the growing period: before flowering, after 

fruit set and at the end of summer. Physical and chemical properties of trees 

rhizosphere soils (Table 2) before treatments application were determined for the 

two seasons according to Page et al. (1982).  
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TABLE 2. Mechanical and chemical properties of untreated soil. 

 

Character 2013 2014 

Particles size distribution 

Crosse sand (%) 4.45 5.41 

Fin sand (%) 76.35 78.00 

Silt % 12.9 11.08 

Clay % 6.30 5.51 

Texture Loamy sand Loamy sand 

Chemical analysis 

EC (dS/m) 4.40 4.30 

pH (1:2:5) 8.46 8.10 

Organic matter % 0.18 0.26 

Organic carbon% 0.11 0.15 

Total nutrients ppm 

N 0.13 0.22 

P 0.40 0.50 

K 1.15 1.62 

Mn 1.35 1.90 

Zn 0.66 0.80 

Fe 1.50 1.82 

 
Experimental field design  

The experiments comprised of 7 treatments, 2 trees per each treatment, 

replicated 3 times in two factorial experiments between application methods and 

different NPK levels. The trees received the biofertilizer of cyanobacteria and 

OVW (Cyano/OVW) as soil drench or foliar application. 

 

Soil drench applications 

Cyano/OVW biofertilizer was diluted with tap water at the rate of 1:1 (v/v) 

and was added as soil drench application in the canopy circumference position 

during the period from first January till the end of fruit set (6 months) each two 

weeks. Except for control, all treatments received Cyano/OVW as soil drench 

application at the following rates:   

100% = 2 Liters/tree x 6 months x 2 weeks = 24 liter 

75% = 3 Liters/tree x 6 months x 2 weeks = 36 liter 

50% = 4 Liters/tree x 6 months x 2 weeks = 48 liter 

 
Treatments of soil drench application 

 Control of full dose mineral NPK fertilizers and FYM as recommended 
by the Ministry of Agriculture at the rate of compost 40 kg/tree, N, P2O5 

and K2O rates of 288, 74 and 192 kg fed
-1

year, respectively were applied 
as fertigation. 

 100% of the recommended mineral NPK fertilizers + 24 liter 
Cyano/OVW  

 75% of the recommended mineral NPK fertilizers  + 36 liter 
Cyano/OVW  

 50% of the recommended mineral NPK fertilizers  + 48 liter 

Cyano/OVW 
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Foliar spray application 

Farm fertilizer (compost + mineral fertilization) was added at the second 

week of November and was applied in two parallel ditches of 100x40x30cm, for 

length, width and depth, respectively surrounded the tree from two directions in 

the end of canopy shade. 1 liter of Cyano/OVW biofertilizer was diluted with tap 

water at the rate of 1:4 (5 liter/tree) and was sprayed to each tree of all treatments 

except for control during the period from first January till the end of fruit set. 

Cyano/OVW foliar spray rates of 100%, 75% and 50% refer to spraying the four, 

three and two olive tree directions, respectively. 

 

Treatments of foliar spray application 

 Control of full dose mineral NPK fertilizers and FYM as recommended by 

the Ministry of Agriculture, at the rate of at the rate of compost 40 kg/tree. 

N, P2O5 and K2O rates of 288, 74 and 192 kg fed
-1

year, respectively as 

fertigation. 

 100% of the recommended mineral NPK fertilizers dosage/tree + 100% 

Cyano/OVW foliar spray (5 liter/tree/all directions). 

 100% of the recommended mineral NPK fertilizers dosage/tree + 75% 

Cyano/OVW foliar spray (5 liter/tree/three directions). 

 100% of the recommended mineral NPK fertilizers dosage/tree + 50% 

Cyano/OVW foliar spray (5 liter/tree/two directions, East and West).  

 

Measurements 

Soil sampling and analyses 

Soil sampling  

Soil samples were randomly collected from the zone of the root tips of the 

trees on the area of tree canopy circumference at the end of each growing season. 

Depth of the soil sampling was 0-60cm.(Fernandez et al., 1991).  

 

Soil chemical analyses 

Air dried soil samples were ground to pass through a 2 mm sieve using a 

wooden grinding and stored in plastic bottles prior to the physical and chemical 

analysis. Soil electrical conductivity (EC), soil pH, soluble and total ions were 

determined according to the methods described by Chapman and Pratt (1961). 

 

Soil enzymes activity  

Freshly soil samples of the root zone were tested for dehydrogenase (Casida 

et al., 1964) and nitrogenase (Hardy et al., 1973) enzymes activity two weeks 

after the last biological treatments dose application. 

 

Plant analyses 

Vegetative growth 

At the end of each growing season (during first week of September) the 

following characteristics were measured in terms of shoot length (cm), number of 

leaves per shoot and leaf area (cm
2
) using a planimeter according to Aly (2005).  
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Flowering characteristics 

 Length of inflorescence  

Inflorescence length (cm) was estimated as average inflorescences per tree. 

 

Flowering Density 
Twenty shoots per each tree were employed for determine average shoot 

length and number of inflorescence per one meter was calculated. 

 

Flowering density = No. of inflorescences x100/shoot length (cm) 

 

Number of total flowers/per inflorescence 

A sample of twenty inflorescences per tree was used and total number of 

flowers per inflorescence was counted. 

 

Percentage of perfect flowers 

Twenty inflorescences at ballon stage were collected from the middle 

portions of shoots, from each tree. Number of perfect and total flowers on each 

inflorescence were recorded and percentage of perfect flowers was calculated 

(Mofeed, 2002). 

 

The perfect flowers (%) = No. of perfect flowers/No. of total flowersx100 

 

Sex ratio 

The ratio of perfect flowers to male flowers was calculated for every replicate 

(El-Sharony, 2007). 

 

Fruit set and yield 

Percentage of fruit set: fruit set percentage at two times first after 21 days 

from full bloom as initial fruit set and the second 60 days after full bloom as final 

fruit set according to (Mofeed, 2002). 

 

Fruit set (%) =No. of fruits/No. of total flowers x100 

Yield: Average yield per tree was calculated from each treatment as Kg/tree. 

 

Fruits and Stones characterization 

Fruits 

Fifty fruits per each tree were randomly selected and used to determine the 

following physical characteristics: Fruit length (cm) - Fruit diameter (cm) - Fruit 

weight (g)  

 

Stones 

Stones were extracted from the selected fruits to determine the following 

physical characteristics: Stone length (cm), Stone diameter (cm) and Stone 

weight (g), Flesh weight (g) and flesh/fruit weight (%) were calculated as 

follows: 

Flesh weight= fruit weight- stone weight 

Flesh/fruit weight (%) =Flesh weight (g)/Fruit weight x100 
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Fruit oil content  

Fruit oil content (%) as a dry weight was determined according to A.O.A.C. 

(1995) method by extraction the oil from the dried fruits with soxhelt for 

extraction apparatus using petroleum ether at 60-80
0
 C of boiling point. 

 

Leaf mineral contents 
At the first week of August in each season, leaf samples were taken from 

mid-shoot (Piper, 1950) washed, air dried at 70
0
C till the constant weight and 

grounded. The leaf was digested using an acid mixture consisting of nitric, 

perchloric and sulfuric acids in the ratio of 8:1:1(v/v), respectively for the 

determination of NPK and microelements as follows: 

 Nitrogen was determined by the Microkjeldahl method (Pregl, 1945). 

 Phosphorous was estimated by the method of Murphy and Riely (1962). 

 Potassium was determined by flame- photometer according to Brown and 

Lilleland (1946). 

 Calcium was determined spectrophotometerically using Atomic 

Absorption (Perkin Elmer-3300) according to Chapman and Pratt (1961). 

 Microelements i.e., Fe, Mn, Zn and Cu (ppm) were spectrophotometerically 

determined using atomic absorption (Model, spectonic 21D) as described by 

Jackson (1973). 

 

Economic evaluation 

 Economic evaluation was calculated according to Heady and Dillon (1961) 

as follows: 

Gross income per treatment (EGP.fed
-1

) = yield (Kg.fed
-1

) x price sale of Kg 

fruit crop 

Total cost (EGP.fed
-1

) = Cost of fertilizers, laborers, irrigation, pesticides 

and others= 5500 EGP.fed
-1

 

Net return (EGP.fed
-1

) = Gross income per treatment -total cost 

 

Statistical analysis 

The obtained data was subjected to analysis of variance (ANOVA) according 

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

by Duncan
'
s multiple range tests as described in the SAS. (1994). 

 

Results and Discussion 

 

In the present study, the comparative effects of soil drench and foliar spray 

application methods of Cyano/OVW biofertilizer on soil properties, vegetative 

parameters, fruiting and yield of olive trees as well as the economic evaluation 

were investigated. 

 

Cyano/OVW biofertilizer production 

The chemical characteristics of the bio-formulated Cyano/OVW showed that 

the product is almost neutral with low EC and total phenols, very rich in organic 

matter and macro/micro nutrients (Table 3).  
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TABLE 3. Chemical characterization of Cyano/OVW biofertilizer. 

Characteristics Cyano/OVW 

pH 7.50 - 8.50 

EC (dScm-1) 2.50 – 3.75 

Total solids (gl-1) 25.00 – 30.00 

Chemical Oxygen Demand, COD (gl-1) 15.00 – 20.00 

Organic matter (%) 2.50 – 3.00 

Organic carbon (%) 0.88 – 1.20 

Total nitrogen (%) 2.60 – 3.50 

Total phosphorus (%) 1.70 – 2.00 

Total potassium (%) 2.00 – 3.00 

Total Phenols (%) 0.25– 0.30 

Soluble nutrients ( mg.l-1) 

N  1550.0 – 2000.0 

P 1000.0 – 1500.0 

K 1500.0 – 2000.0 

Fe 50.0 – 60.0 

Mn 5.0 – 6.0 

Zn 2.2– 2.5 

 
 

Application of biological treatment required diluting the OMW in order to 

keep the concentration of toxic compounds at a biologically tolerable level for 

cyanobacteria cultivation (Jaouani et al., 2005). On the other hand, mineral 

analysis of OMW showed its rich in macro nutrients (NPK) that required for 

algal growth development. But in our study, dilution maximized the economic 

value of OMW waste instead of being disposed into the environment without any 

treatments. It was thus maximized through physical and biological processes that 

will eventually lead to a new cheap, sustainable and eco-friendly Cyano/OVW 

biofertilizer.  

 

Effect of Cyano/OVW biofertilizer on soil properties 

Enzyme activities and phenolic compounds of soils 

Soil enzymes 

The enzymatic activities of soils (Table 4) were determined by assessing the 

activity of dehydrogenase enzyme to provide the correlative information of the 

biological activity and soil microbial populations and the activity of nitrogenase 

enzyme as a useful assay for the quantification of the N2-fixation process in soil 

(Sherman et al., 2010). In general, application of chemical fertilizers stimulated 

the growth and multiplication of microorganisms. However, increased dosage 

inhibits the survival of microbes due to osmotic stress created by fertilizers. 

Cyano/OVW biofertilizer significantly affected soil enzymes activity compared 

to control treatment in both seasons. The highest mean values of both enzymes 
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were recorded by soil drench application. There were no significant differences 

in dehydrogenase values between 75 and 100% NPK combined with 24 and 36 L 

of Cyano/OVW, respectively in both seasons. However, 100% NPK and 24 L of 

Cyano/OVW soil drench application gave the highest nitrogenase activity values 

in both seasons. It was noticed that foliar spray application had no significant 

effect on dehydrogenase activity comparing with control during the two seasons. 

The addition of OVW to soils increased the total microbial population as 

measured by microbial biomass C and N, soil respiration, and dehydrogenase 

activity (Mekki et al., 2006 and Di Serio et al., 2008). Whereas, a stimulatory 

effect of OVW on nitrogen-fixing bacteria was reported by Garcia (2013). On the 

other hand, Mekki et al. (2006) found a significant reduction in the number of 

soil nitrifying bacteria at the highest OVW dose (400 m
3
/ha) applied. Moreover, 

Di Serio et al. (2008) showed that high amounts of OVW increased the soil-

denitrifying community and decreased slightly the population of nitrifying 

bacteria. Therefore, OVW appears to have an effect on different bacterial groups 

involved in N cycling. The presented results revealed that both soil enzymatic 

activities (nitrogenase and dehydrogenase enzymes) in these experiments 

exhibited significant increases due to the enrichment of Cyano/OVW with the 

selected N2-fixing cyanobacteria strains (Anabaena oryzae and Nostoc 

muscorum) under different NPK levels. This could be attributed to the great 

benefits of algal inoculant on soil microbial activity. These findings are 

supported by our previous investigations (Mostafa et al., 2011, 2013 and 2015) 

and the results obtained by Rana et al. (2012).  

 

Total phenolic compounds in soil 

Data in Table 4 revealed that all Cyano/OVW treatments in both application 

methods reduced total phenols lower than control at both seasons. The highest 

total phenols mean value of 69.66 mg.Kg
-1

 dry soil was achieved by 

Cyano/OVW drench application in the first season while, foliar spray application 

gave the highest mean value of 65.63 mg.Kg
 -1 

in the second season. 

Cyano/OVW foliar spray application recorded the lowest phenols contents of 

54.24 and 55.82 mg.Kg
-1

 with 50% Cyano/OVW in the first and second season, 

respectively. Data showed that the phenols content decreased during the two 

seasons due to the microflora activity. The untreated OVW application increased 

the total phenolic compounds content in all soil layers (Mekki et al., 2007). In 

this study, the reduction of total phenols in soil treated with Cyano/OVW could 

be due to the highly resistance and biodegradation ability of cyanobacteria to 

phenolic compounds (EI-Sheekh et al., 2012 and Amores-Sanchez et al., 2015).  

 

Therefore, results emphasized the potential using of cyanobacteria as natural 

nonpolluting and inexpensive nitrogen and plant growth promoting regulators 

(BGPR) resource can recycle the nutrients, organic matter and phenols of OVW 

effluent to sustainable biofertilizer for organic agriculture (Sahraoui et al., 2015). 
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TABLE 4. Soil enzymes activity and phenolic compounds in soil as affected by 

Cyano/OVW application methods and NPK levels during 2013 and 2014 

seasons. 

 

Treatments 

Dehydrogenase 

(µgTPF.g-1 dry soil) 

Nitrogenase 

(µ mol C2H4.g
-1.h-1) 

Total phenols 

mg.Kg -1 dry soil 

2013 2014 2013 2014 2013 2014 

Soil Drench  

application 

Control 0.666c 0.697c 13.67g 14.60g 82.69a 76.62a 

100% 3.442a 3.665a 488.01a 521.26a 60.08cd 57.02de 

75% 3.166a 3.414a 178.97b 161.16b 61.66c 58.73cd 

50% 1.860b 1.872b 65.30e 69.75e 74.21b 59.08c 

Mean 2.284A 2.412A 186.49A 199.19A 69.66A 62.86B 

Foliar spray  

application 

Control 0.666c 0.697c 13.67g 14.60g 82.69a 76.62a 

100% 1.170bc 1.305bc 105.85c 113.07c 58.65d 57.89cd 

75% 0.926c 0.993c 91.45d 97.68d 75.38b 72.17b 

50% 0.677c 0.798c 52.28f 55.84f 54.24e 55.82e 

Mean 0.860B 0.948B 65.81B 70.29B 67.74B 65.63A 

Mean 

Control 0.666C 0.697C 13.67D 14.60D 82.69A 76.62A 

100% 2.306A 2.485A 296.93A 317.16A 59.37D 57.45C 

75% 2.046A 2.204A 135.21B 144.42B 68.52B 65.45B 

50% 1.269B 1.335B 58.79C 62.79C 64.22C 57.45C 

Values within same column having different letters showed statistically significant differences (p<0.005). 

 
Soil chemical properties 

Soil electrical conductivity (EC) 

A significant reduction in soil EC was observed in response to Cyano/OVW 

soil drench and foliar spray methods compared to the control in both seasons 

(Tables 5 and 6). The raise of soil EC with increasing the untreated OVW rates 

and the highest OVW dose applied almost duplicates the control salinity. This 

increase in soil EC was related to the high salts concentration in the OVW. 

Furthermore, soil sodium adsorption ratio (SAR) and exchangeable sodium 

percentage (ESP) values were substantially affected by OVW salinity (Chaari  

et al., 2015). It was recognized that soil drench application reduced soil EC lower 

than foliar spray in the two seasons. Cyano/OVW caused a significant decrease in 

soil EC that was due to the presence of cyanobacteria mixed culture. In this 

respect Al-Sherif et al. (2015) reported that soil EC were highly significantly 

reduced by inoculation with mixed culture of cyanobacteria suspension, Nostoc 

minutum and Anabaena spiroides. Fernandes et al. (1993) explained that the 

effect of cyanobacteria in decreasing soil salinity could be due to cyanobacteria 

exudates which remove Na
+
 from aqueous medium by bio sorption thus the 

osmotic as well as ionic effect of Na
+
, which otherwise have an inhibitory effect 

on growth get a big drop since after betting bound to the cyanobacterial secretion, 

Na ions are no more available as free ions in the medium. Mahmoud et al. (2007) 

reported that soil inoculation with cyanobacteria led to a significant reduction in 

sandy soil electric conductivity (EC).  
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pH of soil 

Soil pH in both seasons indicated no significant difference with either 

application methods or Cyano/OVW doses (Table 5 and 6). Chaari et al. (2015) 

illustrated that regular application of three doses: 50, 100 and 200 m
3
∙ha

−1
 of 

OVW for nine successive years increased the soil electrical conductivity 

significantly with the increase of OVW rates and pH variations were not detected 

after ten months of the spreading date. They added that soil pH remains 

unchangeable mainly due to the presence of organic acids. Chartzoulakis et al. 

(2010) noticed no significant difference in soil pH after 3 years of successive 

OVW spreading. This result could be explained by the buffering capacity of the 

soil which counterbalances the negative effect of OVW. Contrary to the work of 

Di Bene et al. (2013), the soil pH variation was noticed between control and 

treated soil after 6 months of amendment. Whereas, Piotrowska et al. (2011) also 

detected that small pH variations after 2 weeks of OVW treated soil. Mekki et al. 

(2009) demonstrated that the addition of treated or untreated OMW without or 

after C/N ratio correction did not show any significant effect on the initial soil 

pH. The also reported that,  in spite of the initial untreated OMW acidity, the 

follow-up of this parameter during 6 months showed that these OMW provoked 

no significant reduction in the soil pH, whereas the addition of treated OMW 

provoked a weak augmentation. Similarly, OMW application increased soil EC, 

and this increase was proportional to the added OMW quantity. 

 

Marco and micronutrients content in soil 

Soil contents of N and K revealed that both Cyano/OVW application methods 

significantly increased total and available records of N, K in both seasons (Tables 

5 and 6). The superior concentrations mean values of the available N and K in 

soil were detected with treatments of soil drench application in both seasons. The 

highest values of these elements were recorded with tress received 100% NPK 

combined with 24 L/tree (100%) of Cyano/OVW in both seasons. Regarding P 

concentrations in soil, the available concentrations of P in soil were significantly 

enhanced by both Cyano/OVW application methods at the first season (Table, 5). 

100% Cyano/OVW (24L/tree) soil drench application and 100% NPK recorded 

the highest significant available P value (9.80 mg.kg
-1

). However, available P 

indicated no significant difference with either application methods or 

Cyano/OVW rates at the second season (Table 6). As for total phosphorus in soil 

as affected by Cyano/OVW biofertilizer, both of Cyano/OVW application 

methods and rates with any of NPK levels had no significant effects on total 

phosphorus (%) in soil. In this respect, Sahu et al. (2012) reported that 

cyanobacteria biofertilizers convert insoluble phosphorus in soil into forms 

available to plants, thereby increasing their efficiency and availability. These 

microalgae caused higher P content due to their ability to produce organic acid 

such as gluconic, citric, and fumaric acids under P-limiting conditions. In this 

study, the insignificant decrease in soil pH values due to Cyano/OVW 

biofertilizer may be increased the availability of P in soil. These results are in line 

with those of Grzesik and Romanowska-Duda (2015) who found that the 

phosphatases are considered also to be a good indicator of organic phosphorus 

mineralization potential and biological activity of soil.  The availability of 
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micronutrients in soil revealed different trends depending on Cyano/OVW 

biofertilizer application methods and rates at different NPK levels during the two 

studied seasons (Tables 5 and 6).  At the first season, the highest available means 

of Mn (1.64 ppm) and Zn (0.91 ppm) achieved by Cyano/OVW soil drench 

application. Best results of Mn (1.90 ppm) and Zn (1.0 ppm) were obtained with 

100% NPK combined with 100% Cyano/OVW soil drench application. While, 

application methods of Cyano/OVW biofertilizer had no significant effect on the 

available Fe in soil. However, NPK at 75% recorded the highest mean available 

Fe value (3.10 ppm).  
 

TABLE 5. Chemical properties of soil as affected by Cyano/OVW biofertilizers 

during season of 2013. 

 

Treatments 
EC 

 ds/m 
pH  

Available (ppm) Total (%) Available (ppm) 
OM 

% 

OC 

% 

C/N  

ratio N P K N P K Mn Zn Fe 

S
oi

l D
re

nc
h 

 a
pp

lic
at

io
n Control 4.46a 8.46a 33.40de 8.65b 237.4e 0.16de 0.037a 0.104d 1.40c 0.78b 2.22d 0.502a 0.292c 1.79b 

100% 2.54d 8.00a 53.01a 9.80a 522.5a 0.26a 0.039a 0.23a 1.90a 1.00a 2.37d 0.610a 0.355a 1.38d 

75% 3.47c 8.16a 34.77cd 9.45ab 482.2b 0.17c-e 0.039a 0.20b 1.57bc 0.93ab 3.56a 0.600a 0.349a 2.04a 

50% 3.96b 8.04a 35.74bc 9.11ab 388.4d 0.19b 0.037a 0.20b 1.69b 0.91ab 2.27d 0.571a 0.332b 1.73bc 

Mean 3.61A 8.17a 39.23A 9.25A 407.6A 0.20A 0.038A 0.18A 1.64A 0.91A 2.61A 0.571A 0.332A 1.74B 

F
ol

ia
r s

pr
ay

  a
pp

lic
at

io
n Control 4.46a 8.46a 33.40de 8.65b 237.4e 0.16de 0.037a 0.104d 1.40c 0.78b 2.22d 0.502a 0.292c 1.79b 

100% 0.86e 8.18a 37.56 b 9.00ab 480.8b 0.19bc 0.038a 0.19c 1.58bc 0.90ab 2.86b 0.531a 0.309c 1.65c 

75% 0.92e 8.02a 31.65e 9.25ab 473.6c 0.16e 0.037a 0.20b 1.19d 0.62c 2.64bc 0.561a 0.326b 2.08a 

50% 1.00e 8.01a 31.65e 7.15c 391.9d 0.18b-d 0.037a 0.20b 0.81e 0.47d 2.43cd 0.522a 0.303c 1.71bc 

Mean 1.81B 8.17a 33.57B 8.51B 395.9B 0.17B 0.037A 0.17B 1.25B 0.69B 2.54A 0.529A 0.308B 1.81A 

M
ea

n 

Control 4.46A 8.46A 33.40B 8.65AB 237.4D 0.16C 0.037A 0.10B 1.40B 0.78B 2.22C 0.502A 0.292C 1.79B 

100% 1.70C 8.09A 45.28A 9.40A 501.7A 0.22A 0.038A 0.21A 1.74A 0.95A 2.62B 0.571A 0.332A 1.52C 

75% 2.19B 8.09A 33.21B 9.35A 477.9B 0.16C 0.038A 0.20A 1.38BC 0.78B 3.10A 0.581A 0.338A 2.06A 

50% 2.48B 8.03A 33.69B 8.13B 390.2C 0.19B 0.037A 0.20A 1.25C 0.69B 2.35C 0.546A 0.318B 1.72B 

Values within same column having different letters showed statistically significant differences (p<0.005) 

 
The best integration was found by treatment that combining Cyano/OVW soil 

application method (36L/tree) and NPK 75% (3.65 ppm). Regarding the second 

season, Mn gave the same trend for the first season. On the other hand, neither 

application methods/rates nor NPK% significantly affected available Zn 

concentration in the second season. Foliar spray application method of 

Cyano/OVW significantly increased the mean value of available Fe (2.77 ppm) 

particularly with 75% NPK and 36 L/tree foliar spray application. Boraste et al. 

(2009) also reported that biofertilizer enhance the nutrient availability to crop 

plants (by process like fixing atmosphere N or dissolving P present in the soil), 

and impart better health to plants and soil thereby enhancing crop yields in 
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moderate way. Our study indicated that Cyano/OVW biofertilizer, being essential 

components of organic farming, could play a vital role in maintaining long-term 

soil fertility and sustainability by fixing atmospheric dinitrogen (N=N), 

mobilizing fixed macro and micro nutrients (Sahu et al., 2012).  

 
TABLE 6. Chemical properties of soil as affected by Cyano/OVW biofertilizer 

during season of 2014. 

 

Treatments 
EC  

ds/m 
pH 

Available (ppm) Total (%) Available (ppm) 
OM 

% 

OC 

% 

C/N 

 ratio N P K N P K Mn Zn Fe 

S
oi

l D
re

nc
h 

 a
pp

lic
at

io
n 

Control 4.39a 7.96a 36.54ef 7.96a 91.35f 0.127e 0.036a 0.038c 1.40c 0.78b 2.22d 0.580b 0.337b 2.658a 

100% 2.61c 8.05a 52.21a 8.11a 149.25a 0.288a 0.041a 0.074a 1.90a 1.00a 2.37d 0.620a 0.360a 1.251d 

75% 2.02d 7.91a 43.56c 7.91a 143.07b 0.212c 0.034a 0.063ab 1.57bc 0.93ab 3.56a 0.610a 0.355a 1.670bc 

50% 3.41b 8.00a 46.11b 8.00a 141.54b 0.247b 0.029a 0.071a 1.69b 0.91ab 2.27d 0.610a 0.355a 1.435cd 

Mean 3.11A 7.98A 44.60A 7.99A 131.30A 0.219A 0.035A 0.061A 1.64A 0.91A 2.61A 0.605A 0.352A 1.754B 

F
ol

ia
r s

pr
ay

  a
pp

lic
at

io
n 

Control 4.39a 7.96a 36.54ef 7.96a 91.35f 0.127e 0.036a 0.038c 1.40c 0.78b 2.22d 0.580b 0.337b 2.658a 

100% 0.28e 7.88a 38.18de 7.88a 105.00d 0.186d 0.034a 0.046bc 1.58bc 0.90ab 2.86b 0.540c 0.314c 1.687bc 

75% 0.77e 8.00a 35.80f 8.00a 96.04e 0.175d 0.034a 0.041c 1.19d 0.62c 2.64bc 0.570b 0.331b 1.897b 

50% 0.75e 8.00a 39.19d 8.00a 115.86c 0.192d 0.033a 0.050bc 0.81e 0.47d 2.43cd 0.510d 0.297d 1.569c 

Mean 1.55B 7.96A 37.38B 7.96A 102.06B 0.17B 0.037A 0.17B 1.25B 0.69B 2.54A 0.550B 0.320B 1.953A 

M
ea

n 

Control 4.39A 7.96A 36.54D 7.96A 91.35C 0.16C 0.037A 0.10B 1.40B 0.78B 2.22C 0.580A 037AB 2.658A 

100% 1.45C 7.99A 45.19A 7.99A 127.13A 0.22A 0.038A 0.21A 1.74A 0.95A 2.62B 0.580A 0.337AB 1.469C 

75% 1.40C 7.99A 39.68C 7.99A 119.55B 0.16C 0.038A 0.20A 1.38BC 0.78B 3.10A 0.590A 0.343A 1.784B 

50% 2.08B 8.00A 42.65B 8.00A 128.70A 0.19B 0.037A 0.20A 1.25C 0.69B 2.35C 0.560B 0.326B 1.502C 

Values within same column having different letters showed statistically significant differences (p<0.005) 

 
Organic matter (OM), organic carbon (OC) and C/N ratio of soil  

Concerning organic matter (OM) content in soil at the first season, no significant 

effect was found on OM values in response to Cyano/OVW application methods and 

doses (Table 5). While, Cyano/OVW soil drench application and 50, 75 and 100% 

NPK gave the similar highest significant records of organic matter at the second 

season (Table 6). The highest C/N ratio of 2.04 and 2.08 were observed with soil 

drench application at the rate of 36 L/tree of Cyano/OVW + 75% NPK and with 75% 

foliar spray respectively at the first season (Table 5). While, in the second season the 

highest values were recorded by control treatment (Table 6). Mekki et al. (2009) 

reported that the increase of soil organic matter rate was proportional to the increasing 

of OVW doses application. The soil organic matter increased from 0.068% in the 

control to 0.2%, 0.35% and 0.5% with OVW gradual doses application 50, 100 and 

200 m
3
∙ha

−1
, respectively. Also, a slight increase in soil organic matter was 

observed due to inoculation with cyanobacteria. These results are in harmony 

with those of Acea et al. (2003) who showed that inoculation with different 
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cyanobacteria strains induced great microbial proliferation as well as high 

increases in soil organic matter that leads also to increase the soil 

microorganisms' population. The micronutrients content in soil increased with 

increasing soil OM content, thus showing the importance of soil OM in 

micronutrient availability for crops (Lia et al., 2007). Also, Palaniappan et al. 

(2010) explained that cyanobacterial extract is known to improve the soil 

stability due it containing polysaccharides and lipids which add organic matter to 

the soil and hence, aid in enhancing soil aggregation that improved the nutrients 

availability preventing them from loss from soil. Nitrogen fixers break down 

enzymes containing nitrogen that are not readily accessible to plants. As a result 

of this breakdown, nitrogen, the most important element to plant growth, 

becomes readily available to take up by plant. Upon decomposition, blue green 

algae provide fresh organic matter which in turn helps to promote the growth of 

beneficial microorganisms that further help make nutrients readily available to 

plants (Yoshida and Ancajas, 1973). Results in this text revealed that several 

chemical and biochemical properties of the investigated soils changed in 

response to Cyano/OVW soil drench and foliar spray applications and rates. In 

this respect, the presented data drawing the attention to asses different treatments 

methods, as previously mentioned, have to be proposed to solve the problems 

associated with OVW in this study. 

 

Olive vegetative growth parameters 

It was obvious that shoot growth parameters (shoot length and number of 

leaves/shoot) were significantly influenced by different application methods and 

NPK rates compared to the control during both seasons (Table 7). Leaf area and 

shoot growth parameters (shoot length and number of leaves/shoot) of 

Manzanillo olive cultivar were significantly affected by Cyano/OVW 

biofertilizer application methods. The highest leaf area at the first season (3.43 

cm
2
) was recorded by soil drench application method combined with 100% NPK 

while, foliar spray application at 50% NPK achieved the highest value (4.06 cm
2
) 

at the second season.  

 

However, the highest shoot length and number of leaves/shoot were obtained by 

foliar spray application with 50% NPK in both seasons. Hence the highest shoot 

length was obtained for trees received the rate of 100% OVW soil drench application 

(23.04 and 25.50 cm) in both seasons, respectively. Concerning foliar spray application, 

the height shoot length was significantly for trees received the rate of 50% (28.73 

and 33.30cm) in both seasons. The highest mean values of shoot length (24.27 

and 29.18 cm) were obtained for trees received 50% OVW foliar spray in both 

seasons, respectively. Osman et al. (2010) revealed that bio and NPK fertilizer 

treatments significantly increase number of shoots/ branch/ meter, number of 

leaves per shoot, shoot length, shoot diameter, leaf area, leaf fresh and dry 

weights, N,P and K contents in olive leaves. Also, Al-Absi (2010) suggested that 

the high concentration of olive waste water used, significantly increased the 

young shoot length, number of new shoot and leaf area of Nabali and Manzanillo 

trees than of the control. Foliar application of algae extract was accompanied with 

stimulating growth characters significantly compared to untreated vines. The promotion 
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was depended on increasing algal extract concentrations. The increase in such 

characters was insignificant when algal extract was used at concentrations higher than 

50% (Abd El-Monium and Abd-allah, 2008). Cyanobacteria contain growth 

regulators (auxins, cytokinins and gibberellins), betain, amino acids and inorganic 

elements that influence cell growth and division cycle, expansion, nutrition and maturity 

(Nanjappan et al., 2007). 

 
TABLE 7. Effect of Cyano/OVW application methods and NPK levels on leaf area, 

shoot length and number of Manzanillo olive leaves during 2013 and 2014 

seasons. 
 

Treatments 
Leaf area (cm2) Shoot length(cm) No. of leaves 

2013 2014 2013 2014 2013 2014 

Soil drench 

application 

Control 2.34d 2.58e 17.20e 19.73g 15.65f 16.00g 

100% 3.43a 3.52c 23.04b 25.50c 23.76b 24.60c 

75% 3.12b 3.26d 17.77e 21.90f 19.29e 19.60f 

50% 3.14b 3.47c 19.80c 25.07d 21.60c 21.80d 

Mean 3.01A 3.21B 19.45B 23.05B 20.08B 20.50B 

Foliar spray  

application 

Control 2.34d 2.58e 17.20e 19.73g 15.65f 16.00g 

100% 2.58c 2.62e 18.90d 22.80e 19.75d 20.70e 

75% 3.15b 3.94b 20.27c 28.50b 24.52a 25.40b 

50% 3.15b 4.06a 28.73a 33.30a 24.54a 25.90a 

Mean 2.80B 3.30A 21.27A 26.08A 21.12A 22.00A 

Mean 

Control 2.34C 2.58D 17.20D 19.73D 15.65D 16.00D 

100% 3.00B 3.07C 20.97B 24.15C 21.76C 22.65B 

75% 3.14A 3.60B 19.02C 25.20B 21.91B 22.50C 

50% 3.14A 3.77A 24.27A 29.18A 23.07A 23.85A 

Values within same column having different letters showed statistically significant differences (p<0.005) 

 
Leaf mineral content   

The effect of Cyano/OVW applications and different NPK levels on macro 

(N, P and K%) and micro (Mn, Zn and Fe ppm) elements content in Manzanillo 

olive leaves was shown in Tables (8 and 9). 

 

Nitrogen  

Nitrogen content in olive leaves was significantly affected by treatments in 

both seasons. However, both soil drench and foliar spray application methods of 

Cyano/OVW tended to increase N % in the leaves compared to the control. The 

highest N percentages in leaves (2.56 and 2.88%) were obtained by Cyano/OVW 

soil drench application with 100% NPK in both seasons, respectively.  

 

Phosphorus 

Data presented in Tables (8 and 9) show that Cyano/OVW biofertilizer 

application methods and doses had no significant effect on phosphorus 

percentage in the leaves of Manzanillo olive trees differ during the two   seasons.  
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Potassium 

Soil drench application of Cyano/OVW significantly increased K content in 

leaves higher than foliar spray application in both seasons. This may be due to 

encourage of K absorption from soil rather than utilization in plant tissues (Abd 

El-Motty et al., 2010). K was significantly affected by the OVW treatment at 

both spreading sites and just after OVW disposal with values was found to be 

four to 10 folds higher than the observed ones in the control (Di Bene et al., 

2013). Magdich et al. (2013) has reported a significant increase of soil K 

concentration with a value of around 985 ppm at the surface layer (0–20 cm) of 

the soil treated with dose 200 m
3
/ha/ yr of OVW. Accordingly, this level was 

almost 6 times higher than that in the control. These results provide support for 

the proposals in the literature the candidacy of OVW for application as an 

alternative K fertilizer (Di Serio et al., 2008).  

 

Micronutrients and phenols contents of leaves 

Concerning micronutrients (Mn, Zn and Fe) in leaves, results cleared that all 

studied treatments significantly increased the micronutrients content of leaves in 

both seasons (Tables 8 and 9). 100% Cyano/OVW soil drench application was 

the superior treatment and recorded the highest Mn (19.00 and 22.00 ppm) and 

Zn (10.0 and 11.50 ppm) values in seasons of 2013 and 2014, respectively. As 

for Fe, 75% Cyano/OVW soil drench application was the superior treatment of 

35.60 ppm Fe content of leaves in the first season while, Cyano/OVW foliar 

spray at the rate of 75% recorded the highest Fe content (29.40 ppm) of leaves in 

the second season. The positive effects of Cyano/OVW could be attributed to the 

effect of cyanobacteria to improve the availability of metals and increase the 

levels of extractable N, P, K, Fe, Zn and Mn than control for uptake by plants and 

also improve the physical characteristics of the soil, which greatly influenced 

growth and absorption of many elements needed to the plant growth (El-

Karamany et al., 2000). This may help minimizing the amounts of chemical 

fertilizers and improve their application efficiency and subsequently avoiding 

environmental pollution by the access of these chemicals. In addition to their role 

in enhancing the growth of the plants, bio-fertilizers can act as biocontrol agents 

in the rhizosphere at the same time.  Abd El Monium and Abd-allah (2008) 

reported that a progressive increase of percentages of N, P, and K in leaves was 

observed as a result of increasing concentration of algal extract till 50% on 

Superior grapevines.  

 

Flowering Characteristics 

Length of inflorescences 
Data in Table 10 revealed that all treatments gave the significantly higher 

length of inflorescences than control which recorded the least significant values 

during the two seasons. Trees treated with 50% Cyano/OVW foliar spray 

application gave the highest length of inflorescences (3.06 and 3.69 cm) in both 

studied seasons.  
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TABLE 8. Effect of Cyano/OVW application methods and NPK levels on some 

macro, micro nutrients and phenols of Manzanillo olive leaves during 

2013 season. 
 

Treatments 
 (%)   (ppm) 

N P K Mn Zn Fe Phenols 

Soil Drench  

application 

Control 1.63de 0.37a 1.04d 14.00c 7.80b 22.20d 25.50a 

100% 2.56a 0.39a 2.28a 19.00a 10.00a 23.70d 20.95c 

75% 1.71c-e 0.39a 1.99b 15.70bc 9.30ab 35.60a 23.49b 

50% 1.92b 0.37a 1.95b 16.90b 9.10ab 22.70d 14.47d 

Mean 1.96A 0.38A 1.82A 16.40A 9.10A 26.10A 21.10 B 

Foliar spray  

application 

Control 1.63de 0.37a 1.04d 14.00c 7.80b 22.20d 25.50a 

100% 1.88bc 0.38a 1.88c 15.80bc 9.00ab 28.60b 20.74c 

75% 1.57e 0.37a 1.96b 11.90d 6.20c 26.40bc 21.41c 

50% 1.78b-d 0.37a 1.95b 8.10e 4.70d 24.30cd 22.16c 

Mean 1.71B 0.37A 1.71B 12.50B 6.90B 25.40A 22.45 A 

Mean 

Control 1.63C 0.37A 1.04B 14.00B 7.80B 22.20C 25.50A 

100% 2.22A 0.38A 2.08A 17.40A 9.50A 26.20B 20.85C 

75% 1.64C 0.38A 1.98A 13.80BC 7.80B 31.00A 22.45B 

50% 1.85B 0.37A 1.95A 12.50C 6.90B 23.50C 18.32D 

 
TABLE 9. Effect of Cyano/OVW application methods and NPK levels on some 

macro, micro nutrients and phenols of Manzanillo olive leaves during 

2014 season.  
 

Treatments 
(%) (ppm) 

N P K Mn Zn Fe Phenols 

Soil Drench  

application 

Control 1.30e 0.40a 0.38c 19.00b-d 9.90c 27. 40ab 28.00a 

100% 2.88a 0.41a 0.74a 22.00a 11.50a 28.80ab 17.03f 

75% 2.12c 0.34a 0.63ab 19.40b-d 9.10d 25.60b 25.50b 

50% 2.47b 0.29a 0.71a 19.90bc 10.40bc 21.80c 18.05ef 

Mean 2.19A 0.35A 0.61A 20.10A 10.20A 25.90B 22.15 A 

Foliar spray  
application 

Control 1.27e 0.36a 0.38c 19.00b-d 9.90c 27.40ab 28.00a 

100% 1.86d 0.34a 0.46bc 18.40cd 8.80d 27. 40ab 24.16c 

75% 1.75d 0.34a 0.41c 20.50ab 10.80ab 29. 40a 18.23e 

50% 1.92d 0.33a 0.50bc 17.80d 10.00c 26.50ab 20.49d 

Mean 1.70B 0.34A 0.43B 18.90B 9.90A 27.70A 22.72 A 

Mean 

Control 1.27D 0.36A 0.38B 19.00AB 9.90A 27.40A 28.00A 

100% 2.37A 0.37A 0.60A 20.20A 10. 20A 28.10A 20.59C 

75% 1.94C 0.34A 0.52A 20.00AB 10.00A 27.50A 21.86B 

50% 2.18B 0.31A 0.60A 18.90B 10.20A 24.20B 19.27D 

 
Flowering density 

Flowering density as measured by number of inflorescences per meter 

responded significantly to all treatments used in both studied seasons as 

compared with control trees which exhibited the least average number of 

inflorescences (Table 10). Accordingly, flowering density had the same trend of 

length of inflorescences as the highest flowering density of 24.70 and 35.80 were 

recorded by 50% Cyano/OVW foliar spray application in the first and second 

seasons, respectively while, the lowest records of 15.43 and 15.70 were observed 

with control treatments during the first and second seasons, respectively.  
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Number of total flowers/inflorescences 

Table 10 showed that in general Cyano/OVW biofertilizer application 

significantly increased the number of total flowers/inflorescences in both seasons 

over than control. Whereas the highest numbers of total flowers/inflorescences of 

14.33 and 16.00 were obtained by 50% Cyano/OVW foliar spray application in 

both seasons, respectively.  

 

Perfect flowers 

Percentage of perfect flowers was significantly increased with the application 

of Cyano/OVW biofertilizer while, the untreated trees gave the lowest perfect 

flowers % of 43.80 and 45.80 in both seasons, respectively. As for spray application, 

the trees treated with 50% Cyano/OVW biofertilizer gave the highest perfect 

flowers percentages of 63.07 and 75.30 in both seasons, respectively 

 

Sex ratio 

As for sex ratio, percentage of sex expression ratio of Manzanillo olive trees 

as affected by treatments was illustrated in Table 10. It was observed that the 

trees treated with 50% Cyano/OVW biofertilizer foliar spray application gained 

the highest sex ratio of 3.00 and 3.57 in both seasons, respectively. Referring to 

the previously results one can see that all flowering measurement were 

significantly higher with Cyano/OVW biofertilizer as compared with control. 

This improvement in flowering measures resulted may be attributed to the 

stimulation effect of the absorbed nutrients on photosynthesis process, 

particularly with foliar spray application, which certainly reflected positively on 

both vegetative growth and flowering characteristics (Hegazi et al., 2007).  

 
TABLE 10. Effect of Cyano/OVW on flowering characteristics of Manzanillo olive 

trees during 2013 and 2014 seasons. 

 

Treatments 

Length of 

inflorescence

s (cm) 

Flowering 

density 

No. of total 

flowers/infl. 
Perfect flowers Sex ratio 

2013 2014 2013 2014 2013 2014 2013 2014 2013 2014 

Soil drench 

application 

Control 1.80f 2.08g 15.43g 15.70g 9.30f 10.74g 43.80g 45.80g 0.65f 0.47f 

100% 2.44c 2.71c 25.50b 26.27c 11.80b 13.50c 58.50b 71.30c 2.64b 2.63b 

75% 1.90e 2.20f 18.87f 19.67f 9.57ef 11.67f 48.73f 49.79f 1.61d 0.64e 

50% 2.20d 2.50d 20.70d 25.10d 10.20d 13.23d 56.80d 66.07d 1.92c 1.97c 

Mean 2.09B 2.37B 20.12B 21.68B 10.22B 12.28B 51.96B 58.24B 1.71A 
1.43

B 

Foliar 
spray  

application 

Control 1.80f 2.08g 15.43g 15.70g 9.30f 10.74g 43.80g 45.80g 0.65f 0.47f 

100% 1.96e 2.35e 19.53e 22.40e 9.67e 12.40e 55.40e 56.71e 0.83e 1.07d 

75% 2.71b 3.10b 24.33c 32.40b 10.73c 14.70b 56.97c 74.30b 2.06c 2.56b 

50% 3.06a 3.69a 24.70a 35.80a 14.33a 16.00a 63.07a 75.30a 3.00a 3.57a 

Mean 2.38A 2.80A 23.50A 26.58A 11.01A 13.46A 54.81A 63.03A 1.63A 1.92A 

Mean 

Control 1.80D 2.08D 15.43D 15.70D 9.30D 10.74D 43.80D 45.80A 0.65C 0.47D 

100% 2.20C 2.53C 22.52B 24.33C 10.73B 12.95C 56.95B 64.01B 1.74B 1.85B 

75% 2.31B 2.65B 21.60C 26.63B 10.15C 13.18B 52.85C 62.04C 1.83B 1.60C 

50% 2.63A 3.10A 27.70A 30.45A 12.27A 14.62A 59.93A 70.68A 2.40A 2.77A 

Values within same column having different letters showed statistically significant differences 
(p<0.005) 
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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) who 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. 

 

Fruiting and yield 

Initial fruit and final fruit set 
Data in Table 11 revealed that all the tested treatments significantly increased 

initial fruit and final fruit set percentages. The highest initial (6.80 and 8.15%) 

and final (2.91 and 5.81%) fruit set were achieved by foliar spray application of 

Cyano/OVW biofertilizer at the rate of 50% during 2013 and 2014 seasons, 

respectively. On other hand, the untreated trees had the lowest initial and final 

fruit set in both seasons. The previous results are in harmony with that obtained 

by Hegazi and Stino (1982) on olive Picual cv. who reported that the bud burst, 

flower bud formation and percentage of perfect flowers was significantly 

increased by kinetin 100 mg/L. It can be suggested that the high concentrations 

of certain cytokinin levels may have a positive effect on flower formation in olive 

during the induction and initiation periods (Ulger et al., 2004). Moreover, 

probably benzyladenine as a cytokinin compound delayed the senescence stages 

of buds and increased the entrance of photosynthetic compounds, hormones and 

other metabolites to inflorescence buds, which are so important for preventing 

bud abscission and increased the fruit set (Alireza et al., 2006). 
 
Fruit weight and Yield 

During the first season, the highest significant fruit weight of 6.45 g resulted 

from soil drench application of Cyano/OVW biofertilizer at the rate of 50% 

while, the highest record of 4.93 g in the second season was obtained by foliar 

spray application of Cyano/OVW biofertilizer at the rate of 75%. Meanwhile, the 

lowest significant fruit weight was produced from trees treated with Cyano/OVW 

biofertilizer foliar spray application at the rates of 50% and 100% as it reached 

only 4.96 and 4.05 g in the first season and second seasons, respectively lower 

than control treatment (Table 11). 
 
Data in Table 11 illustrated that all Cyano/OVW treatments had a pronounced 

increase of Manzanillo trees yield (kg/tree). Foliar spray application at the rate of 

50% recoded the highest significant increase in yield reached 24.53 and 40.37 

Kg/tree during the first and second seasons, respectively. Compared to the lowest 

significant yield produced from the control trees (8.74 and 17.47 Kg/tree) in the 

first and second seasons, respectively. Algae have a positive effect on fruit 

setting, yield and fruit quality (Hegab et al., 2005). Cyanobacteria extract as a 

new bio fertilizer containing N, P, K, Ca, Mg, and S as well as Zn, Fe, Mn, Cu, 

Mo, and Co, some growth regulators, polyamines and vitamins applied to 

improve nutritional status, vegetative growth, yield and fruit quality in different 
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orchard as well as vineyards (Abd El-Moniem and Abd-Allah, 2008). Kulk 

(1995) and Adam (1999) reported the growth promotion in response to 

application of nitrogen fixer cyanobacterium (Nostoc muscorn) could be 

attributed to the nitrogenase as well as nitrate reductase activities of algae 

associated with the surface of plants, or the amino acids and peptides produced in 

algal filtrate and / or other compounds that stimulated growth of crop plants.  

 
TABLE 11. Effect of Cyano/OVW biofertilizer on fruit set and yield of Manzanillo 

olive trees during 2013 and 2014 seasons. 

 

Treatments 
Initial fruit set % Final fruit set % F. weight  (g) Yield (Kg/tree) 

2013 2014 2013 2014 2013 2014 2013 2014 

Soil drench 

application 

Control 4.28e 5.06e 1.87e 2.18d 6.00d 4.35f 8.74g 17.47g 

100% 4.93c 7.33b 2.54b 4.35b 5.45e 4.61e 22.63b 32.10c 

75% 4.29e 5.60d 1.96de 2.77c 6.20c 4.64d 9.50f 20.67f 

50% 4.83cd 7.22b 2.18cd 4.22b 6.45a 4.75c 11.33d 30.00d 

Mean 4.58B 6.30B 3.14B 3.38B 6.03A 4.59A 13.05B 25.06B 

Foliar spray  

application 

Control 4.28e 5.06e 1.87e 2.18d 6.00d 4.35f 8.74g 17.47g 

100% 4.51de 6.73c 2.02de 4.14b 5.16f 4.05g 10.07e 28.47e 

75% 5.74b 7.84a 2.43bc 5.70a 6.30b 4.93a 16.67c 35.50b 

50% 6.80a 8.15a 2.91a 5.81a 4.96g 4.80b 24.53a 40.37a 

Mean 5.33A 6.94A 2.31A 4.46A 5.61B 4.53B 15.00A 30.45A 

Mean 

Control 4.28D 5.06D 1.87C 2.18C 6.00B 4.35C 8.74D 17.47D 

100% 4.72C 7.03B 2.28B 4.24B 5.30D 4.33D 16.35B 30.28B 

75% 5.02B 6.72C 1.19B 4.24B 6.25A 4.79A 13.08C 28.08C 

50% 5.81A 7.69A 2.55A 5.02A 5.71C 4.77B 17.93A 35.18A 

Values within same column having different letters showed statistically significant differences (p<0.005) 

 
Fruit quality 

The effect of the tested treatments on fruit length, diameter, shape index, flesh 

weight and flesh/ fruits of Manzanillo olive trees are shown in Table 12. In this 

respect, the highest mean value of fruit length (2.65 cm) was recorded by control 

treatment in the first season while, 75% NPK fertilizer with 36 liter/tree of 

Cyano/OVW gave the highest mean value (2.33 cm) in the second season. As for 

Cyano/OVW application methods, foliar spray application method recorded the 

highest mean value of fruit length (2.51 cm) and its highest record was found in the 

control treatment (2.65 cm) at the first season. On contrary, in the second season 

soil drench application was superior in fruit length mean value (2.26 cm) however, 

both soil drench application at 100% and foliar spray at 75% gave the similar 

highest value of fruit length (2.35 cm). Fruit diameter of Manzanillo olive trees 

increased significantly as affected by different methods and rates of Cyano/OVW. 

Data presented in Table 12 showed that soil drench application recorded the highest 

fruit diameter mean values of 2.27 and 2.08 cm at both seasons, respectively. The 

most effective treatment was found with trees that received 36 L/tree liter 

Cyano/OVW and 75% NPK fertilizer in both seasons however, 50% NPK with 48 

L/tree Cyano/OVW gave the similar significant highest fruit diameter in the second 

season. As for application rates the control and Cyano/OVW at rate of 75% gave 

the similar highest fruit diameter mean value of 2.30 and 2.27 cm, respectively in 
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the first season, while 50% and 75% NPK with 36 and 48 L/tree recorded the 

highest mean values of 2.11 and 2.10 cm, respectively in the second one. Two 

application rates of 50 and 75% NPK combined with 36 and 48 L/tree recorded the 

similar highest fruit diameter (2.25 and 2.25 cm) in the second season. The present 

data are in line with many other workers, El-Taweel (2005) who reported that new 

organic fertilizers can provide plants with an adequate nutrient supply and could be 

used successfully in organic apple nurseries. The positive influence of rhizosphere 

microorganisms on nutrient uptake is well established and Abd El-Motty et al. 

(2010) also had estimated the effect of algae extract and yeast application on fruit 

quality of Keitte mango trees.  

 

Fruit shape index was significantly affected by different treatments in both 

seasons. Soil drench application of Cyano/OVW at 24 L/tree + 100% NPK 

fertilizer gave the highest fruit shape index (1.23 and 1.23) in both seasons. 

Regarding application methods, fruit shape index was significantly increased by 

foliar application than soil drench application in both seasons. Meanwhile, 100% 

NPK either by soil drench or foliar spray application recorded the same highest 

fruit shape index of 1.23 in the first season same highest significant fruit shape 

index (1.22) was achieved by 50% foliar spray with Cyano/OVW at 48 liter in 

the first season. 

 

As for flesh fruit weight (Table, 12), the trends showed that soil drench 

application was the most effective method resulted in a significant increase in 

flesh weight (5.14 and 3.72 g) in both seasons. The highest flesh fruit weight of 

5.36 and 3.94 g were recorded by trees that received 75 and 50% NPK fertilizer 

with Cyano/OVW at rates of 36 and 48 liter per tree in the both seasons, 

respectively.  

 
TABLE 12. Effect of Cyano/OVW biofertilizer on fruit quality of Manzanillo olive 

trees during 2013 and 2014 seasons. 

 

Treatments 

Fruit length 

(cm) 

F. diameter 

(cm) 

F. shape 

index (L/D) 

Flesh fruit  

weight (g)  
Flesh/fruits 

2013 2014 2013 2014 2013 2014 2013 2014 2013 2014 

Soil drench 
application 

Control 2.65a 2.20c 2.30b 1.90c 1.15b 1.16bc 5.06d 3.33f 84.29cd 76.62c 

100% 2.55b 2.33a 2.08d 1.90c 1.23a 1.23a 4.64e 3.86d 85.13b 83.66a 

75% 2.41d 2.24b 2.40a 2.25a 1.00c 1.00d 5.38b 3.81e 86.78a 82.13b 

50% 2.31e 2.25b 2.31b 2.25a 1.00c 1.00d 5.48a 3.88c 84.96bc 81.67b 

Mean 2.48B 2.26A 2.27A 2.08A 1.10B 1.10B 5.14A 3.72A 85.29A 81.02A 

Foliar spray  
application 

Control 2.65a 2.20c 2.30b 1.90c 1.15b 1.16bc 5.06d 3.33f 84.29cd 76.62c 

100% 2.45c 2.20c 2.20e 1.89c 1.23a 1.17bc 4.35f 3.30g 84.36b-d 81.50b 

75% 2.55b 2.35a 2.14c 1.97b 1.19ab 1.20ab 5.33c 4.03a 84.65b-d 81.62b 

50% 2.40d 2.17d 1.97e 1.94bc 1.22a 1.12c 4.17g 4.00b 83.95d 83.35a 

Mean 2.51A 2.23B 2.10B 1.92B 1.20A 1.16A 4.73B 3.67B 84.31B 80.77A 

Mean 

Control 2.65A 2.20C 2.30A 1.90B 1.15B 1.16B 5.06B 3.33D 84.29B 76.62C 

100% 2.50B 2.27B 2.04C 1.90B 1.23A 1.20A 4.49D 3.58C 84.74B 82.58A 

75% 2.48C 2.30A 2.27A 2.11A 1.10C 1.10C 5.36A 3.92B 85.72A 81.88B 

50% 2.36D 2.21C 2.14B 2.10A 1.11C 1.06C 4.82C 3.94A 84.46B 82.51A 

Values within same column having different letters showed statistically significant differences (p<0.005) 
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Regarding flesh/ fruit weight percent, soil drench application method was 

superior to foliar spray at the first season while both application methods had no 

significant effect on flesh/ fruit weight percent in the second season. 

Cyano/OVW at rates of 36 and 48 liter/tree combined with 75 and 50% NPK 

fertilizer resulted in the highest flesh/ fruit of 85.72 and 82.85% in both seasons, 

respectively. The most effective treatments of 86.78 and 83.35% were due to soil 

drench application of 36 liter/tree Cyano/OVW + 75% NPK fertilizer in the first 

season and to foliar spray application of 48 liter/tree Cyano/OVW + 50% NPK 

fertilizer in the second season, respectively. These results are in harmony with 

those obtained by Abd El Monium and Abd-allah (2008) and Abd El-Motty et al. 

(2010). Also, Vossen (2007) reported that all the necessary nutrients for olive 

trees are available via ground application, and the effect is much more lasting. 

Research trials have proven foliar spray of nitrogen, boron, and potassium will be 

rapidly taken up by the tree. Nutrient levels will increase dramatically in the 

leaves, but only for a short while, usually just a few weeks. There is no 

measurable effect on shot berries, fruit set, shoot growth, number of flowers, 

number of perfect flowers, fruit yield, or fruit size. The best plan is to have 

adequate nutrition for the tree through ground application. Foliar sprays can 

sometimes be useful if a quick and short-lasting effect is needed. Parades et al. 

(1999) pointed out that OVW has a high potassium concentration and notable 

levels of nitrogen, phosphorus, calcium, magnesium, and iron. Hence, a 

conditioning treatment of this waste is necessary to produce a stable and easily 

management able end-product (Parades et al., 2005). 

 

Stone length, diameter, weight and oil content  

The effect of the tested treatments on stone length, diameter and stone weight 

of Manzanillo olive trees is shown in Table 13. Differences were not significant 

with most of treatments. Despite that all treatments had no significant effect 

among both of soil drench application and foliar spray, in the first season , soil 

drench application gave the highest significant mean values of stone length (1.63 

and 1.54 cm, respectively) at both seasons. The highest significant value of 1.64 

cm was recorded by trees received 24 liter of Cyano/OVW+100% NPK in the 

second season. As for stone diameter, Application of NPK at  the 50% of the 

control dosage + 48 liter Cyano/OVW recoded relatively higher stone diameter 

(1.02 cm)  compared with other treatment in the first season, but in the second 

season there were no significant differences with regard to the specific effect. 

 

Concerning the stone weight, results revealed that application of NPK at 

(50%) of the control dosage + 48 liter of Cyano/OVW gave the heaviest stone 

weight (1.08 g) in the first season while, in the second season the control had the 

highest values. As for fruit oil content, Table (13) indicated that soil drench and 

foliar spray application methods had no significant effect on oil content during 

the first season. However, the highest oil values at the first season (36.63 and 

37.16%) recorded by trees received 75%NPK of the control dosage + 

Cyano/OVW soil drench application (36 L/tree) and others received 50% NPK of 

the control dosage + 50% Cyano/OVW foliar spray (48 L/tree), respectively.  At 

the second season, the highest records of 39.18 and 38.75% were for applying 
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Cyano/OVW soil drench application (24 L/tree) + NPK at 100% of the control 

dosage and applying 50% NPK of the control dosage + 50% Cyano/OVW foliar 

spray (48 L/tree), respectively. These results are nearly in the same line with 

these obtained by Shaheen et al. (2011) on using olive vegetation water on 

growth, flowering and yield of Manzanillo olive trees. 

 
TABLE 13. Effect of Cyano/OVW biofertilizer on stone length, diameter and weight 

as well as fruit oil content of Manzanillo olive trees during 2013 and 

2014 seasons. 

 

Treatments 

Stone length 

(cm) 

Stone diameter 

(cm) 
Stone weight (g) 

Fruit oil content 

% 

2013 2014 2013 2014 2013 2014 2013 2014 

Soil drench 
application 

Control 1.60ab 1.57bc 0.98ab 0.99a 0.96b 1.02a 30.14e 32.08d 

100% 1.62a 1.64a 0.94bc 0.97a 0.84c 0.86bc 34.23b 39.18a 

75% 1.63a 1.43d 0.94bc 0.95a 0.83c 0.79d 36.63ab 38.30ab 

50% 1.63a 1.53c 1.02a 0.99a 1.08a 0.86bc 31.88d 33.90c 

Mean 1.63A 1.54A 0.97A 0.98A 0.93A 0.88A 33.97A 35.86A 

Foliar spray  
application 

Control 1.60ab 1.57bc 0.98ab 0.99a 0.96b 1.02a 30.14e 32.08d 

100% 1.60ab 1.60ab 1.00a 0.99a 0.99b 0.91b 33.42c 25.08e 

75% 1.57ab 1.40d 0.89c 0.94a 0.79c 0.75d 35.60b 37.37b 

50% 1.50b 1.40d 0.89c 0.93a 0.79c 0.80cd 37.16a 38.75a 

Mean 1.57B 1.49B 0.94A 0.96A 0.88B 0.87A 34.08A 33.32B 

Mean 

Control 1.60A 1.57B 0.98A 0.99A 0.96A 1.02A 30.14C 32.08C 

100% 1.61A 1.62A 0.97A 0.98AB 0.91B 0.88B 35.33AB 32.13C 

75% 1.60A 1.42D 0.92B 0.94B 0.81C 0.77D 36.12A 37.83A 

50% 1.58A 1.47C 0.96A 0.96AB 0.94AB 0.83C 34.52B 36.33B 

Values within same column having different letters showed statistically significant differences (p<0.005) 

 
Economic evaluation 

Data presented in Table 14 and 15 show the effect of drench and foliar spray 

application of Cyano/OVW on net income of Manzanillo olive trees during 2013 and 

2014seasons. Price/Kg averaged 3 EGP in 2013 and 2014.  

 
TABLE 14. Economic evaluation of Cyano/OVW soil drench application on net 

return of olive trees during 2013 and 2014 seasons. 

 

Treatments 

Mean 

yield 

kg/fed 

Gross 

income 

(EGP.fed-1) 

Operat

ion 

cost 

Mineral 

Fertilizer 

cost 

Cyano 

/OMV 

cost 

Total 

cost  

Net return 

(EGP.fed-1) 

2013 2014 2013 2014 Average for two seasons (EGP.fed-1) 2013 2014 

Control 945 1890 2835 5670 3204 2296 0 5500 -2665 170 

100% 2415 3360 7245 10080 3204 2296 126 5626 1619 4454 

75% 1050 2205 3150 6615 3204 1722 189 5115 -1965 1500 

50% 1260 3150 3780 9450 3204 1148 252 4604 -824 4846 

*Gross income (EGP.fed-1) = Mean yield kg.fed-1 x Price sell of olive fruits (3.0 EGP/Kg) 

*Operation cost (EGP.fed-1) = Cost of irrigation, Labors, pesticides and others  

* Price sell of Cyano + OVW = 0.1 EGP.L-1 

*Total cost (EGP.fed-1) = Operation cost + Compost and mineral fertilizers cost + Cyano/OMV cost 

*Net return (EGP.fed-1) = Gross income - Total cost 
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TABLE 15.  Effect of Cyano/OVW foliar spray application on net return of olive 

trees during 2013 and 2014 seasons. 

 

Treatments 

Mean yield 

kg.fed-1 

Gross income 

(EGP.fed-1) 

Operation 

cost 

Cyano 

/OMV 

Total 

cost 

Net return 

(EGP.fed-1) 

2013 2014 2013 2014 
Average for two seasons 

(EGP.fed-1) 
2013 2014 

Control 945 1890 2835 5670 5500 0 5500 -2665 170 

100% 1050 3045 3150 9135 5500 10.5 5510.5 -2360.5 3624.5 

75% 1785 3780 5355 11340 5500 10.5 5510.5 -155.5 5829.5 

50% 2625 4305 7875 12915 5500 10.5 5510.5 2364.5 7404.5 

*Gross income (EGP.fed-1) = Mean yield kg.fed-1 x Price sell of olive fruits (3.0 EGP/Kg) 
*Operation cost (EGP.fed-1) = Cost of irrigation, Labors, pesticides and others  

* Price sell of Cyano + OVW = 0.1 EGP.L-1 

*Total cost (EGP.fed-1) = Operation cost + Compost and mineral fertilizers cost + Cyano/OMV cost  
*Net return (EGP.fed-1) = Gross income - Total cost 

  

 

Total operation cost included cost of water, fertilizers, labors, pesticides and 

others. Soil drench application of Cyano/OVW (24 L/tree) plus 100% NPK 

achieved the highest net return (1619 EGP) for the first season while, 

Cyano/OVW (48 L/tree) plus 50%NPK recorded the highest net return (4846 

EGP) for the second season. As for foliar spray application, 50% foliar spray 

technique with the full recommended NPK dose recorded the highest net return 

of 2364.5 and 7404.5 EGP for the first and second seasons, respectively and this 

treatment is the best economic recommended treatment.  

 
Conclusion 

 

The large proportion of organic matter and valuable nutrients make olive 

vegetative wastewater “OVW” a valuable resource for beneficial utilization, 

particularly in degraded agricultural soils of low organic matter content, abundant 

in the Mediterranean basin. In fact, it has been proven that this waste may 

potentially act as good sources of plant nutrients. In the present study, 

phycoremediation of OVW was conducted using mixture of cyanobacteria strains 

namely: Nostoc muscorum, Anabaena oryzae and Spirulina platensis. Using 

OVW as a substrate for growing N2-fixing and PGPR-producing cyanobacteria 

was at the expense of its constituents and transform it into an organic liquid of 

high fertilizing value. Results indicated that Cyano/OVW had been successfully 

assayed as soil drench and foliar spray application fertilizer for improving the 

vegetative growth, fruit yield and increasing fruit oil content of Manzanillo olive 

trees and enhanced soil fertility. The end product “Cyano/OVW biofertilizer” 

was proved to be a natural liquid organic biofertilizer would be a sustainable 

economic OVW recycling option. Generally, it will be necessary to perform 

further field studies to know the effect of Cyano/OVW biofertilizer as 

biofertilizer on other plants and soils. 
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كفاءة اسخخذام السٍاوىبكخرٌا  وماء خضري الزٌخىن فً الخسمٍذ 

 الحٍىي لأشجار الزٌخىن ححج مسخىٌاث مخخلفت مه السماد المعذوً

 
مذ مصطفىـسها سٍذ مح

*
و عبذالعزٌز أحمذ الطىٌل 

**
و على عبذالحمٍذ على 

**
 

*
ٚ ِعٙذ بحٛد اٌبسبح١ٓ − ْ ٚفبوٙت إٌّبغك شبٗ اٌجبفتلسُ بحٛد اٌض٠خٛ 

**
لسُ  

ِشوض اٌبحٛد   − ِعٙذ بحٛد الأساظٟ ٚا١ٌّبٖ ٚ اٌب١ئت − بحٛد ا١ٌّىشٚب١ٌٛٛج١ب

 ِصش. –اٌمب٘شة  – اٌضساع١ت

 

عٍٝ أشجبس ص٠خْٛ صٕف  3102ٚ  3102أجش٠ج ٘زٖ اٌخجشبت خلاي ِٛس١ّٓ ِخخب١١ٌٓ 

َ ببسخخذاَ  8 × ١ِ5ت فٝ حشبت س١ٍِت غف١ٍت عٍٝ ِسبفبث سٕت ٚ إٌب 02ِٕضأٍٍٛ عّش٘ب 

وُ  51ِّبسسبث صساع١ت ِٛحذة ححج ٔظبَ اٌشٜ ببٌخٕم١ػ فٝ ِضسعت خبصت عٍٝ بعذ 

غش٠ك ِصش الاسىٕذس٠ت فٝ شّبي غشة ِصش ٌذساست حأث١شاسخخذاَ  –ِٓ اٌمب٘شة 

  ٛبىخش٠ب )ٔٛسخٛناٌسّبد اٌح١ٛٞ إٌبحج ِٓ صساعت ٔبجحت ٌخ١ٍػ ثلاد سلالاث ِٓ اٌس١بٔ

ِسىٛسَ، أٔبب١ٕب أٚس٠ضا ، سب١ش١ٌٕٚب بلاحٕس١س( عٍٝ ِبء خعشٞ اٌض٠خْٛ اٌّخفف بّبء 

( عٍٝ بعط خصبئص اٌخشبت ٚإٌّٛ ٚاٌّحخٜٛ اٌّعذٔٝ ٚخصبئص 0:0اٌصٕبٛس )

الأص٘بس ٚاٌّحصٛي ٚجٛدة ثّبس أشجبس اٌض٠خْٛ صٕف إٌّضأٍٍٛ. ٚأبشصث ٘زٖ اٌذساست 

بد٠ت ٌٙزٖ اٌّّبسسبث فٟ ححس١ٓ جٛدة اٌثّبس ٚص٠بدة ِحصٛي أ٠عب اٌجذٜٚ الالخص

اٌثّبس، ٚ رٌه ِٓ خلاي اسخخذاَ غش٠مخ١ٓ ٌٍخطب١ك ٚ ّ٘ب الإظبفت الأسظ١ت ٚ غش٠مت 

اٌشش عٍٝ الأشجبس. ٌلإظبفت الأسظ١ت حُ حخف١ف اٌسّبد اٌح١ٛٞ إٌبحج بّبء اٌصٕبٛس 

سّبد اٌح١ٛٞ ٌٍشجشة ٌخش ِٓ اٌ 28، 23،  32( ٚ أظ١ف ٌٍخشبت بّعذلاث 0:0)

( ِٓ ٪011بّصبحبت ثلاد ِعذلاث سّبد٠ت ٟٚ٘ جشعت وبٍِت ِٓ سّبد اٌّضسعت )

ٌخش ِبء خعشٜ اٌّعبٌج  ببٌس١بٔٛبىخش٠ب ٚ اٌّخفف  32ٔخشٚج١ٓ ٚفٛسفٛس ٚبٛحبس١َٛ +

ٌخش  23( ِٓ سّبد اٌّضسعت ِٓ ٔخشٚج١ٓ ٚفٛسفٛس ٚبٛحبس١َٛ +٪55بّبء اٌصٕبٛس ٚ)

( ِٓ سّبد ٪51ِبء خعشٜ ص٠خْٛ اٌّعبٌج ببٌس١بٔٛبىخش٠ب ِخفف بّبء اٌصٕبٛس ٚ)

ٌخش ِبء خعشٜ ص٠خْٛ اٌّعبٌج  28اٌّضسعت ٔخشٚج١ٓ ٚفٛسفٛس ٚبٛحبس١َٛ +

اٌٛسلٟ، حُ  ببٌس١بٔٛبىخش٠ب ِخفف بّبء اٌصٕبٛس. أِب ببٌٕسبت ٌخطب١ك ِعبِلاث اٌشش

ٌخش/شجشة( ِع ِبء  0حخف١ف حجُ ثببج ِٓ اٌّبء اٌخعشٞ اٌّعبٌج اٌس١بٔٛبىخش٠ب )

ِٓ جشعت ِبء خعشٜ اٌض٠خْٛ اٌّعبٌج ٪011( ٚ وبٔج اٌّعذلاث 5: 0اٌصٕبٛس )

( ِٓ ٪011احجب٘بث + اٌجشعت وبٍِت ) 2ببٌس١بٔٛبىخش٠ب ِخففت بّبء اٌصٕبٛس ٠شش فٝ 

س ٚبٛحبس١َٛ ِعبفت اسظ١بً، ٚاٌّعبٍِت اٌثب١ٔت وبٔج  سّبد اٌّضسعت ٔخشٚج١ٓ ٚفٛسفٛ

)ثلاد احجب٘بث( ِٓ جشعت ِبء خعشٜ اٌض٠خْٛ اٌّعبٌج  ٪55اٌشش بّعذي 

( ِٓ سّبد اٌّضسعت ٪011ببٌس١بٔٛبىخش٠ب اٌّخففت بّبء اٌصٕبٛس+ اٌجشعت اٌىبٍِت )

  ٪51بّعذي ٔخشٚج١ٓ ٚفٛسفٛس ٚبٛحبس١َٛ ِعبفت اسظ١بً، ٚاٌّعبٍِت اٌثبٌثت وبٔج اٌشش 

)احجب١٘ٓ اٌّعشظ١ٓ ٌٍشّس( ِٓ جشعت ِبء خعشٜ اٌض٠خْٛ اٌّعبٌج ببٌس١بٔٛبىخش٠ب 

( ِٓ ٔخشٚج١ٓ ٚفٛسفٛس ٚبٛحبس١َٛ ِعبفت ٪011اٌّخففت بّبء اٌصٕبٛس + اٌجشعت )

 أسظ١بً.

 

٠ّىٓ اٌمٛي بصفت عبِت أْ اٌّعبِلاث أدث إٌٝ ححسٓ  بعط صفبث اٌخشبت 

ّٛ إٌببحٝ ٚاٌّحصٛي ٚجٛدة اٌثّبس ٚبعط اٌصفبث اٌى١ّ١بئ١ت ٚاٌب١ٌٛٛج١ت ٚإٌ

اٌفس١ٌٛٛج١ت ٚاٌعٕبصش اٌّعذ١ٔت فٟ الأٚساق فٟ ِمببً أخفبض ِحخٜٛ اٌف١ٕٛلاث فٟ وً 

)احجب١٘ٓ(  ٪51ِٓ اٌخشبت ٚ الأٚساق ببٌّمبسٔت ببٌىٕخشٚي. ٚوبٔج ِعبٍِت اٌشش بّعذي 

فت بّبء اٌصٕبٛس+ اٌجشعت ِٓ جشعت ِبء خعشٜ اٌض٠خْٛ اٌّعبٌج ببٌس١بٔٛبىخش٠ب اٌّخف

( ِٓ ٔخشٚج١ٓ ٚفٛسفٛسٚبٛحبس١َٛ إظبفت أسظ١ت الأعٍٝ فٝ ل١ُ إٌّٛ ٪011اٌىبٍِت )

اٌخعشٜ ٚخصبئص اٌخض١٘ش ٚاٌّحصٛي ٚاٌّعبفت خلاي سخت أشٙش ِٓ ٠ٕب٠ش اٌٝ 

١ٔٛ٠ٛ ِشح١ٓ وً شٙش .ٚ٘زٖ ٘ٝ اٌّعبٍِت اٌخٟ ٠ّىٓ أْ ٔٛصٝ بٙب ححج ظشٚف ٘زٖ 

 ّشببٙت ٚ٘زا ِب أوذحٗ دساست اٌجذٜٚ الالخصبد٠ت.اٌذساست ٚاٌظشٚف اٌ


