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Abstract 

 
Here we report on a range of studies designed to understand the link 
between heterotrophic bacteria and soil organic matter decomposition as 
assured by its autochthonous microflora, mainly heterotrophic bacteria. A 
contaminated soil with olive waste product (OWP) constitutes an 
environment limiting for the normal microbial population and activities, 
and, therefore, an unbalance of the soil organic matter cycles is formed. The 
application of OWP to the soil is recorded to increase polyphenols, organic 
content and might leaching of nutrients, and limit negative impact on the 
soil biological activities. This review assesses the impact of OWP 
application on soil microbial activity as well as explores its relation to soil 
chemical properties and organic matter turnover. 
 
Keywords : Olive Waste product (OWP), Composting, OWP, heterotrophic 
bacteria. 

 
Introduction 

     Large quantities of olive mill by-products are obtained when oils are 
extracted after mechanical and chemical treatments of olive yields. This 
disposal of untreated olive mill waste waters (OWP) is a major 
environmental problem in many Mediterranean countries. Due to the high 
organic matter, phenolic (phenols, flavonoids or polyphenols), salts and fats 
content of OWP, its direct disposal may pollute both land and aquatic 
environments, and antibacterial activity.  The chemical compositions of the 
olive mill waste water or olive waste product are very variable. It depends 
upon the variety of the olive trees, fruit maturity, harvest time and 
processing method composted or none composted.  
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   This OWP (waste water and  olive cake) is reported as good organic 
sources especially when transfers to compost, however, different treatment 
technologies are reported to have been applied for treating olive mills 
wastes, among these are the anaerobic combined with aerobic, forced 
evaporation, chemical and biological treatment methods. The reuse of the 
solid residue of olive mills is reported, among others, composted with such 
as adding raw organic (e.g. wheat straw) or drying the OWP in ponds. 
Under a favorite condition bacteria play an important role in decomposition 
of organic materials, especially in the early stages of decomposition when 
moisture levels are high. Bacillus subtilis, Bacillus pumilus and 
Pseudomonas fluorescens are examples of decomposer bacteria. This will 
meet with the organic farming demand, organic farming historically have 
applied animal manure and human wastes to the land to increase soil 
productivity and OWP for irrigation. Microbial population and activities is 
the key to understanding the function of soil biota for organic matter 
cycling after single amendment of organic waste in semiarid soils. 
       The OMW as describes by Kavvadias et al (2010) and  Mekki et al 
(2009) is an aqueous, dark, foul-smelling and turbid liquid that is 
characterized by relatively acidic pH (4.5–5.5), with a very high content of 
organic matter and carbon, rich in potassium (K), poor in phosphorus (P), 
with intermediate levels of nitrogen (N) and may also contain phenolic (up 
to 10 g/l depending on the type and origin of the effluent) and lipid 
compounds (table 1&2 ) 
In addition, the organic fraction is composed of sugars 1.0–8.0%, N-
compounds 0.5–2.4%, organic acids 0.5–1.5%, fats 0.02–1% as well as 
phenolic content and pectins 1.0–1.5% (Greco et al., 1999). 
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        Table 1.  Physico-chemical characteristics of olive cake waste on dry weight basis 
(Sellami et al., 2008) 

Parameters  Exhausted olive cake
Dry matter (%) 80.350 ± 0.072 
pH 5.85 ± 0.02 
EC (S m-1) 0.970 ± 0.005 
Density 0.770 ± 0.010 
Porosity (%) 17.660 ± 0.014 
Organic matter (%) 67.000 ± 1.060 
Organic carbon (%) 41.10 ± 0,18 
Total nitrogen (%) 1.05 ± 0.02 
C/N 39.14 ± 0.70 
Mineral matter (%) 33.000 ± 1.060 
P (g kg-1) 1.684 ± 0.005 
K (g kg-1) 104.600 ± 0.007 
Na (g kg-1) 4.200 ± 0.014 
Mg (g kg-1) 22.410 ± 0,010 
Ca (g kg-1) 74.700 ± 0.007 

      Table 2. Physicochemical characteristics of untreated and treated olive mill wastewater 

(Mekki et al., 2009). 

Characteristics           Untreated OMW 
     Treated     
       OMW 

pH (25 °C ) 5.1 ± 0.2 a 8.2 ± 0.2a 
Electrical conductivity (25 ºC) (dS m-1) 8.9 ± 0.1a 14.1 ± 0.1 a 

Chemical oxygen demand (g l-1) 72 ± 2.8a 4 ± 0.4 a 
Biochemical oxygen demand (g l-1) 13 ± 0.9a 1.8 ± 0.14 b 

COD/BOD5 a 5.53 ± 0.72 a 2.2 ± 0.32 a 
Salinity (g l-1) a 6.75 ± 0.66 a 12.1 ± 1.1 a 

Water content (g l-1) 948 ± 17.2a 984 ± 19.5 a 
Total solids (g l-1) 52 ± 2.98a 15.9 ± 0.7 b 

Mineral matter (g l-1) 8 ± 0.43a 10.15 ± 0.5a 
Volatile solid (g l-1) 44 ± 1.85a 4.8 ± 0.22 b 

Total organic carbon (g l-1) 25.52 ± 1.18b 13.2 ± 0.12b 
Total nitrogen Kjeldahl (g l-1) 0.6 ± 0.06 c 0.21 ± 0.03 c 

Carbon/nitrogen 43 ± 1.8b 15 ± 0.65c 
P (mg l-1) 36 ± 3.6b 15 ± 1.1b 
Na (g l-1) 0.94 ± 0.09c 0.86 ± 0.08 c 
Cl (g l-1) 1.6 ± 0.15a 1.3 ± 0.11a 
K (g l-1) 8.8 ± 0.8b 5.34 ± 0.6b 

Ca (g l-1) 1.2 ± 0.11b 3.2 ± 0.2b 
Fe (mg l-1) 32 ± 2.9a 38.3 ± 3.3a 

Mg (mg l-1) 187 ± 18.8a 281 ± 27.1a 
ortho-Diphenols (g l-1) 9.2 ± 1.8a 0.6 ± 0.04c 

Toxicity by LUMIStox (%/B) 99 ± 9a 30 ± 2.9a 
Means followed within the same row by the same small letter are not statistically different 
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However, the OWP application to soil can result to some beneficial on 
concentration of bacteria where's the most common are (e.g. Pseudomonas, 
Bacillus and Azotobacter spp.) which is related by their capacity to 
transform compounds considered to be recalcitrant (Ramos, 1986), adding 
OWP increased chemical and physical characteristics, organic matter, 
organic carbon, major nutrients (e.g. N, K), water-holding capacity and 
porosity (Kavvadias et al., 2011). Also has been reported that OWW 
potentially stimulate soil microbial growth, while seasonal changes in 
microbiological properties indicate that they can be used as early and 
sensitive indicators of soil changes and can be used to predict short and 
long-term trends in soil quality (Kotsou et al., 2004, Kavvadias et al., 
2012). Despite of an incorporation of OWP organic matter in soil activates 
soil microbial activity and brings about degradation of organic matter, many 
studies have reported that the high application rates inhibits microbial 
growth, reduction microbial diversity and population, and slows down 
degradation processes, due to the antibacterial phenolic substances, which 
resist biological degradation (e.g. Saez et al., 1992., Kavvadias et al., 2010, 
Piotrowska et al., 2011). Moreover changes in soil microbial activity are 
closely related to mineralization of organic N, phenolic content, phosphates 
release, availability of metals etc. 
             Mediterranean regions it self provides 97 % of the total olive 
production of the world (Hytiris et al., 2004), and the disposal of OWP is 
great quantity causing a major environmental problem in many countries in 
the regions. Large amounts of OMW are produced that counts about 95% of 
the total olive oil production worldwide (Figure1). 
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Figure1. Olives and olive oil production in the Mediterranean basin from MEDPAN STUDY 

(Hatzinikolaou, 2007). 

The annual olive oil mill wastewater (OMW) generation in the 
Mediterranean olive oil producing countries varies between 7×106 and 
30×106m3 y -1 (Kotsou et al .,2004) . The most common way of treatment 
nowadays is just to store the OPW in open basins where they evaporate, or 
deposit them directly on plantation lands. Roig et al., 2006 reported that the 
traditional major methods used for treatment of OMW in the Mediterranean 
region include: (1) disposal in shallow evaporation ponds (2) disposal on 
soil (3) incineration and (4) utilization for the production of fermentation 
products, fat and oils preservatives such as phenolic compounds. 
       At the moment, waste management policy is very advanced in Europe 
and waste selection is often achieved through articulated productive cycles. 
As in other European countries, particularly in Italy (Law N1 574, 1996), 
the maximum amount of OMW tolerated in the fields is 80 and 50 m3 ha-1 
for OMW obtained by centrifuge and pressure extraction techniques, 
respectively (Law N1 574, 1996). 
 The industrial olive oil sector generates large quantities of solid OC and 
OWP in many cities in North West of Libya during November–February, 
further we presume olive tree planting was doubled in the last few decades. 
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As will, olive milling by-products, mainly waste water and olive cake, is 
expected to be increased accordingly. Currently, there is no appropriate 
method applied for treating in Libya; it is usually discharged in to open 
environment, thus producing disruption of biological activities and 
pollution to the soil surface and underground water (Figure 2). Based on 
these assumptions, the principal objective of this review is to out line some 
studies that might's improving the productive utilization of OWP to produce 
either liquid  or solid organic bio-fertilizer assist in improving the living 
conditions the community. 
 

  
                                        Figure 2. The OMP disposal lagoon. 

Treated and untreated OWP  
    In return, several studies related with direct application of OMW, either 
as a fresh liquid or sludge, to soil as fertilizer has been carried out during 
the last 20 years (e.g. Kavvadias et al., 2010). Nevertheless, it is a matter of 
fact that olive mill waste water as an example should not apply directed to 
the soil. However, for this many authors have addressed that composting 
OMP has been shown to be a suitable method for recycling olive mill 
wastes, mainly OMW and olive husk, which need to be mixed with 
lignocellulosic materials to obtain adequate physical conditions for 
composting, due to their sticky texture (e.g. Madejon et al., 1998 , Paredes 
et al., 2000).Controlled land application results in increase of soil organic 
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matter and nutrient availability and thus, improves soil fertility and 
productivity by controlling the nutritional and biological equilibrium in the 
soil plant interface (Rousidou et al., 2010). Even though, this OMP might 
impact microbial population and activities especially the HB for their role 
in decomposition of organic matter and cycling the nutrients. However 
aerobic treatment with micro-organisms has also been used to remove the 
pollution effect of OMW, these studies are nowadays focused on the 
degradation of phenolic compounds, the main responsible for phytotoxicity, 
and many microorganisms have been tested: such as Pleurotus ostreatus, 
Bacillus pumilus, Yarrowia Lipolytica, etc. (Hatzinikolaou, 2007).  
Soils in semiarid areas have a very low microbial activity; low levels of 
microbial biomass, low nutrient availability, when adding OWP might 
enhance organic matter in the soil and enhancing biological activities which 
provides the crops by nutrients. Mekki et al., 2009 found that, the number 
of heterotrophic bacteria was increased from 54X 105 CFU g -1 dry soil in 
control soil to 123 X 105 CFU g -1 soil in response to the OMW 
amendment, mainly after C/N ratio correction. Untreated OMW application 
improved the soil carbon content (2.18 times higher), Al-Naser, 2007 
showed that Azotobacter spp was grown well in OMW when pH was up to 
7.00.  Mekki et al. (2006) showed that addition of OMW resulted in 
significant increases in soil actinomycetes, spore-forming bacteria. Paredes 
et al. (1986) found that after soil polluted with waste waters from olive oil 
extraction plants, an increase in total microbial counts was observed, 
moreover, Paredes et al. (1999) found that olive wastewater is known to 
increase soil organic matter and the concentration of essential inorganic 
elements form plant growth. Where Tardioli et al. (1997) mention that the 
addition of fresh olive wastewater to soil increases the number of soil 
microorganisms (bacteria, yeasts and fungi), and induces a change in the 
microbial community. On other hand Saviozzi et al., (1991) found a 
negative effects of olive wastewater on soil properties including the 
immobilization of available N, Bacillus megaterium ATCC 33085 was 
antibacterial effected by using traditional installations waste waters from an 
evaporation pool (Pérez et al., 1992). Fresh wastes showed higher 
antimicrobial activity than those from evaporation pools, where a 
considerable increase in the fungal/bacterial ratio was observed after 7 days 
in adding dry olive mill residue or treated with Phlebia spp. (Sampedro et 
al., 2009).  
         Composting of OWP waste materials is one of the answers to the 
progressive improvement of agricultural soils and soil microorganisms. 
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Composting process can be define as the controlled aerobic conversion of 
mixed organic material into a form that is suitable for addition to soil, that 
the primary goal of composting which have included the safe handling of 
organic wastes and enhancement of soils fertility. It is really an efficient 
system for transforming these wastes into a stable product that provides 
valuable benefits to plant growing by restoring or increasing soil fertility 
and microbial biodiversity. At the same time, composting satisfies the 
problem of finding a re-use for the growing amount of waste. Many 
economical and operational advantages are obtained by a composting 
strategy based on separated sources of waste materials (Gray et al., 
1971).For example: It was found that addition of a dose of OMW, 
exceeding 30m3 ha-1, resulted in increases in soil fungi, gram-negative 
bacteria and actinomycetes, but also in a significant decrease in gram 
positive bacteria 1 year later (Mechri et al., 2007). Saadi et al., 2007 found 
that the total microbial counts, and soil respiration were increased following 
the high application level of OMW at 72 m3 ha−1, and an increasing in total 
microbial counts also was reported by Paredes et al., (1986), soil organic 
matter, respiration and enzymatic activities were also reported enhanced by 
treated olive mill wastewater ferti-irrigation (Mekki et al., 2006). Al-
Widyan et al., (2005) reported that adding composted olive cake (OC) 
resulting significant improvements in soil physical properties considered 
and increasing in soil water-holding capacity. Oxygen consumption, 
microbial growth and urease activity were greatly enhanced during the 
thermophilic phase. Casein-hydrolysing protease showed a high initial 
activity. Consequences, at the end of the thermophilic phase both phenols 
and lignins were reduced by about 70%. In addition, composting enhanced 
diazotrophic microflora as indicated by nitrogenase activity which 
increased at the end of the thermophilic phase (Galli et al., 1997). 
Furthermore, cured composts showed suppressive activity against 
Verticillium dahliae and other fungal plant pathogenic both in vitro and in 
vivo tests soil (Alfano et al., 2009). 
 
1. Biological Processes  
 
There is little doubt that biological processes are the most environmentally 
compatible and least expensive OPW used as treatment methods. In fact, it 
has been proven that this waste may potentially act as good sources of plant 
nutrients (Ergu et al., 2008).OWP application to soil of low organic matter 
content, which abundant in Libya, would be a sustainable recycling option, 
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if its toxicity to microorganisms and plants was first removed or reduced. 
Anaerobic digestion is usually the basic biological process for olive mill 
effluents (OME) treatment since it has many advantages compared to 
aerobic treatment. Anaerobic processes are less energy intensive and 
produce less waste sludge than aerobic processes, while they may also lead 
to energy generation in the form of biogas. They can also cope with 
seasonal OME production, since anaerobic digesters can be easily restarted 
even after several months of shutdown during summer time (Mantzavios 
and Kalogerakis 2005). 
 
1. 2 Aerobic and Anaerobic Pretreatment 
 
         Using microorganisms to break down biodegradable chemical species 
present in OWP is considered environmentally friendly and low costing. 
The actual form of microorganisms depends on the treatment option, i.e. 
anaerobic or aerobic. Aerobic process is used on lower concentration 
streams to further remove residual organic matter and nutrients from OWP; 
it relies on microorganisms that thrive under aerobic conditions (availability 
of oxygen and nutrients).To enhance the anaerobic digestion of OME, an 
aerobic pretreatment stage may be favorable in reducing the amount of total 
phenolic compounds and associated toxicity. Borja et al.,(1998) studied the 
effect of aerobic pretreatment using three different cultures (Aspergillus 
terreus, Azotobacter chroococcum, Geotrichum candidum) on the 
subsequent anaerobic digestion of OME and found out that the rate of 
anaerobic degradation was about 2.5–4.5 times greater (depending on the 
culture used) than that of the anaerobic degradation without pretreatment. 
This was attributed to the fact that pretreatment was capable of reducing the 
chemical oxygen demand (COD) and total phenols concentration as well as 
toxicity by about 63–75%, 65–95% and 59–87%, respectively, for the 
various cultures used. In further studies, Ibrahim et al., (2013) reported that 
a pretreatment of a thermally processed OME with Pleurotus ostreatus was 
capable of enhancing the performance of subsequent anaerobic digestion. 
Where aerobic treatment for 21 days led to about 65% phenols removal, 
which was enough to remove inhibition against methanogenic bacteria.  
         Ibrahim et al., (2013) listed a number of other studies have dealt with 
the efficiency of aerobic degradation concerning phenols and toxicity 
removal and representative literature is summarized in table 3. Anaerobic 
process is used to remove organic matter in high concentration streams by 
converting organic compounds to methane and carbon dioxide; hydrolysis, 
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acidogenesis and methanogenesis are the three major steps taking place. In 
simple words, anaerobic bacteria decay organic materials in a three-stage 
process. In the first step, anaerobic bacteria degrade complex organic 
materials into simpler compounds; namely, polysaccharides and 
polyphenols which are converted to their monomers (monosaccharides and 
phenols, respectively). During the second step, acetogenic bacteria transfer 
the phenols and the monosaccharide into organic acids, such as acetic, lactic 
and formic acids and alcohol. Lastly, in the third step, methanogenic 
bacteria, which are characterized by their sensitivity to pH, convert the 
organic acids into biogas a mixture of 60–80% methane and other gases, 
mainly carbon dioxide (Sabbah et al., 2004).However, Combined biological 
processes are used to meet treatment requirements, i.e. anaerobic digestion 
of OWP is enhanced when an aerobic pre-treatment step is considered to 
reduce the amount of total phenolic compounds and associated toxicity. 
Composting is used for the degradation of organic matter into a granular 
humus-like product, which can be used as a fertilizer. 
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               Table 3: Aerobic treatment of OME   
 

Culture Efficiency 
Pleurotus ostreatus Nearly complete removal of phenols after 20 

days in batch fermenter. Phytotoxicity and 
toxicity to marine and soil bacteria were 
reduced following treatment. Toxicity to 
freshwater bacteria did not change. 

Various strains of Pleurotus 69–76% removal of phenols after 12–15 days 
in shake flasks. Phytotoxicity was reduced 
following treatment but not proportionately 
to phenols removal 

Phanerochaete flavido-alba 70% color and 52% aromatic compounds 
removal after 14 days in batch fermenter 

Phanerochaete chrysosporium, 
Aspergillus niger, Aspergillus 
terreus, 
Geotrichum candidum 

92% phenols, 100% o-diphenols and 75% 
COD removal after 6 days with P. 
chrysosporium in batch fermenter. 
Respective values were 76%, 82% and 73% 
after 4.8 days with A. niger and 4%, 76% and 
63% after 4.7 days with A. terreus. No 
phenols and only 10% o-diphenols removal 
after 9.3 days with G. candidum 

Various strains of Penicillium 32–45% removal of phenols and 25–38% 
COD removal after 20 days in flasks. 

Lentinula edodes 40% total phenols, 60% o-diphenols and 50% 
color removal with immobilized cultures in 
fixed bed reactor with recirculation. Toxicity 
to soil bacteria decreased following treatment 

Azotobacter vinelandii Elimination of phytotoxicity following 
treatment for 5 days in rotating biowheel 
Fermenter 

Lentinula edodes 84% total phenols, 90% o-diphenols, 73% 
TOC and 75% color removal after 8 days 
with immobilized cultures in shake flasks 

Coriolus versicolor, Funalia 
trogii 

93% phenols, 81% color and 70% COD 
removal after 6 days with F. trogii in shake 
flasks. Respective values were 90%, 65% and 
63% with C. versicolor. 

 

     However, some studies reported that, a single-stage biological or 
chemical treatment is unlikely to achieve complete mineralization at 
reasonable cost due to the complexity and heavy polluting load of OME 
(e.g. Heredia-Beltran et al., 2000). Recently and research efforts are being 
directed towards this approach effective methods  to deal with OWP treated  
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which  a combinations between chemical oxidation and biological treatment 
(Jeworski and Heinzle, 2000).Also Andreozz et al.,(1998) reported that the 
coupling treatments of a chemical (ozonation) with a biological treatment 
(anaerobic digestion) was investigated for olive OME, and  showed that 
both total phenols and unsaturated  lipids were reduced to about 50% in 3 h 
of ozonation . In the combined process, a higher overall reduction in COD 
and aromatic content was achieved by the successive stages, and there was 
improved removal of the organic material during the second treatment was 
founded (Heredia-Beltran et al., 2000). However,  Mantzavinos and  
Kalogerakis, (2005),Ibrahim et al., (2013) have listed a few new methods 
used to treatment of OME by a sequence of chemical and a biological 
process has been demonstrated in recent studies that are summarized in 
table 4. 
 
   Table.4: Combined chemical–biological treatment of OME (TP: total phenols, TC: total 
carbon) 
 
 

Initial concn. Chemical 
pretreatment 

Biological 
degradation 

Measure of 
biodegradability 

COD=95 g/l, 
BOD5=52 g/l, 
TP=1.5 g/l 

Batch Fenton 
oxidation at 30 oC 
and various Fe2+and 
H2O2 concentrations 
or continuous 
ozonation at 
residence times=1.8–
8.7 hr and 
PO3=0.35–1.21 kPa 

Aerated 
microorganisms 
in batch reactors 
 at 28 oC 

COD and total 
phenols removal, 
increase in 
biomass, Contois 
rate constants 
 

COD=34 g/l 
(OME diluted 
about three times 
with distilled 
water) 

Batch ozonation for 
8 hr at PO3=1.73 kPa 
and 20 oC 

Acclimated activated 
sludge in batch 
reactors at 28 oC 
 

COD removal, 
Grau kinetic 
constants 
 

COD=121.8 g/l, 
TC=34.2 g/l, 
TP=6.2 g/l 

Batch ozonation for 
1–7 hr 

Anaerobic digestion 
with mixed 
acclimated and non-
acclimated sludge 

Methane and 
volatile fatty acids 
production yields 
 

COD=59.9 g/l, 
TC = 8 g/l, 
TP=1.12 g/l 

Batch ozonation for 
8 hr at PO3=1.3 kPa 
and 20 oC 

Anaerobic digestion 
with immobilized 
acclimated biomass 

Methane 
production yield 
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1.3  Soil Heterotrophic Bacteria 
 
    There is no enough information in the literature about the effects of these 
wastes on microbial soil population in Libyan soil polluted by OPW, and 
we think efforts must be directed to investigate their effects for a more 
rational application. Since most soil bacteria are heterotrophic or 
chemoorganotrophs and these are defined as bacteria that can obtain their 
energy and nutrition from the breakdown of organic matter such as plant 
residues and dead animals(Bloem et al.,1997). Heterotrophic bacteria may 
also obtain N from organic compounds such as peptides and amino acids. 
Single amino acids can provide bacteria with energy, C and N (Bakken, 
1997, Wood, 1995). In addition, some bacteria such as Pseudomonas 
respond by growing rapidly on the addition of easily available substrates as 
sugars and amino acids (Prescott et al., 2002), and also rapidly colonize and 
cause decay of soft material such as animal tissue, which usually has high 
protein content (Richards, 1987). Many heterotrophic bacteria can regulate 
their intracellular environment to allow for growth under various nutrient 
regimes, such as Bacillus, which are able to produce spores under harsh 
conditions such as changes in temperature, pH or salinity, and this spore-
forming ability helps them to survive. Bacteria are among the most 
abundant organisms and play central roles in all ecosystems. They are very 
diverse metabolically and use many different sources of energy and carbon 
(Kennedy, 1999). Furthermore, discharged OWP into the environment it 
creates serious deteriorations such as coloring of natural water, 
contamination of surface and ground waters, alterations in soil quality,  soil 
biodiversity and odor nuisance. 
   Due to all these negative effects a research towards to the development of 
efficient treatment technologies including biological processes, in which  
soil heterotrophic  bacteria are the most important decomposers of organic 
matter due to their numbers and biomass, which has been estimated as 1-2 
tonnes ha-1 particularly at soil depths between 3 and 8 cm (Prosser, 1997). 
A very recent study has showed that the bacteria Pseudomonas putida and 
Pseudomonas flouresence and  Pseudomonas Putida were more efficient 
than Azotobacter vinelandii in degrading phenols as a sole source of carbon 
and energy (Movahedyan et al.,2009).Also the microbial counts of OMWW 
were increased slowly during fermentation reaching up to about 10-10 CFU 
ml–1 after 25 days, this increases in the bacterial counts during the 
fermentation process, would indicate a strong reduction in the polyphenol 
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level in the OMWW waters which are responsible for the inhibition. A 
consequence at the end of the fermentation process, there was an increase in 
total nitrogen and pH of OMWW thus will enhance the soil diversity and 
soil fertility (Omer, 2012).  
 
Conclusions 
 
    The fate of selected microorganisms as HB during compost OWP still 
under investigation, a particular concern was focused on those group of 
microorganisms due to their role in the decomposition of organic mater 
process.  This mini review have showed that composting of OWP obtained 
by HB seems to have a better soil quality and fertility  in comparison with 
olive mill waste water alone. Besides, composting avoids the negative 
effects often observed when these wastes are directly applied to soil. 
However, public awareness regarding the fate and environmental 
implications of OWP is perhaps the single most important factor towards 
the development and action of full-scale treatment facilities. It will be 
necessary to perform further field studies to know and comparing either in 
short or long term to address the role and function of heterotrophic bacteria 
on soil amended with olive waste product particularly  olive waste water. 
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