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 13 

ABSTRACT  14 

The increasing environmental concerns about the use of peat as a non-renewable resource in 15 

growing substrates has led to the search for alternative materials. The aim of the present work was 16 

to develop a circular chain system based on the “on farm” production of green compost in nursery 17 

from residues of pruning of woody plants and of grass mowing to replace peat in the composition of 18 

potting mixes. Composting process, carried out in a nursery located in Central Italy, was evaluated 19 

by the analysis of the succession of microbial communities and monitoring of temperature. The 20 

potential of green nursery compost in the replacement of different percentages of peat in potting 21 

mixes used for the cultivation of olive pot-plants was assessed by the estimation of the nitrogen 22 

mineralization potential and the detection of olive tree growth parameters. Results showed that 23 

initial mesophilic phase of composting occurred within three weeks followed by the thermophilic 24 

phase, which lasted for about 26 weeks and then by the second mesophilic phase. The potential of N 25 

mineralization varied with decreasing amount of peat present in the substrate. Plants cultivated in 26 

mixes obtained with reduced percentage of peat showed a regular development of growth 27 

parameters (plant height and stem diameter) during the whole cultivation cycle. Our results show 28 

that the widespread production and use of this renewable resource can provide the partial 29 
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substitution of peat in potting mixes with the potential to consistently reduce the economic and 1 

environmental costs of nursery industry. 2 

 3 
Keywords: Green compost; N mineralization kinetics, Nursery; Olive; Peat; Substrates 4 

Highlights 5 

• “on farm” production of green compost in nursery from residues from internal activity was 6 
developed 7 

• Composting process was analysed by the succession of microbial communities and 8 
temperature 9 

• Plants cultivated in mixes obtained with compost and reduced percentage of peat showed a 10 
regular development 11 

• The potential of N mineralization varied with decreasing amount of peat present in the 12 
substrate 13 

• The compost was found to be a suitable component of mixed-peat substrates for olive plants 14 
growth 15 

 16 
1. Introduction  17 

The production of high quality pot-plants depends by several factors including the optimization of 18 

physical, chemical and microbiological properties of potting mixes (Grigatti et al., 2007). Peat is the 19 

most utilized organic substrate for the preparation of potting mixes because of its positive 20 

agronomic characteristics such as constant chemical and physical properties, high water retention 21 

capacity, optimal porosity, controlled pH (Pane et al., 2011). In Italy, peat is imported with costs 22 

becoming more expensive, reaching in 2012 a total value of 59 MIL euro (ISTAT, 2013). Peat 23 

represents one of the major costs for nursery production sensibly affecting the final cost of the 24 

plants. Moreover, in recent years, environmental concerns about peat extraction in wetland 25 

ecosystems have risen. Peat lands cover 3% of the Earth’s land surface but boreal and subarctic peat 26 

lands store about 15–30% of the world’s soil carbon as peat (Limpens et al., 2008). Therefore, there 27 

is an international effort to evaluate other organic substrates alternative to peat for the composition 28 

of potting mixes with comparable quality (Raviv et al., 1998; Benito et al., 2005; Raviv, 2005; 29 

Herrera et al., 2008; Pane et al., 2011; Altieri et al., 2014). Composting is an aerobic process, during 30 

which a mixture of organic substrates is degraded by a diverse microbial communities, transferring 31 
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the organic matter into a stabilised end-product (Insam and de Bertoldi, 2007), which represents a 1 

potential alternative to peat (Boldrin et al., 2009). Advantages of composts as ingredients of 2 

growing media include their environmental benefits, nutritional contribution, potential positive 3 

impact on soil microbiota, and suppressiveness against soil-borne diseases (Tejada et al., 2009; 4 

Knapp et al., 2010; Boldrin et al., 2010; Fuchs, 2010; Yogev et al., 2010; Tejada and Benítez, 2011). 5 

Potential limitations include high bulk density, salinity, residual phytotoxicity, pH and rate of 6 

residual degradation with time (Raviv, 2009). Therefore, the effect of compost might vary 7 

depending on the parent waste and production process, and therefore it cannot be generalized 8 

(Benito et al., 2006; Lazcano et al., 2009; Rainbow, 2009; Negre et al., 2012; Morales-Corts et al., 9 

2014).  10 

Cultural practices in nurseries generate a consistent amount of residues resulting from mowing and 11 

pruning activities whose disposal represents nowadays a relevant economic cost. The ‘on farm’ 12 

composting of these residues may result in a final product, the green compost, potentially useful in 13 

replacing peat in potting mix, and for mulching.  14 

The production of olive pot-plants is estimated in Italy at 200.000 units per year, representing one 15 

of the main sources of income for the Italian nursery industry (CIVI, 2013). The possibility to 16 

replace peat with an alternative substrate for nursery olive production could therefore lead to a 17 

substantial economic and environmental benefit. 18 

In 2010 a study has been initiated to assess the feasibility of a circular chain system aiming to 19 

utilize green wastes from nursery activities (mowing and pruning) to produce ‘on farm’ green 20 

compost and to evaluate its beneficial effect for commercial plants growth and production. This 21 

approach is the basis of the concept of the ’circular economy‘, which keep the added value in 22 

products for as long as possible and eliminates waste [UE COM (2014) 398 final]. Moving towards 23 

a more circular economy is essential to deliver the resource efficiency agenda established under the 24 

Europe 2020 Strategy for smart, sustainable and inclusive growth [COM (2010)2020, 25 

COM(2011)21]. 26 
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The aims of the present work were: i) to evaluate a close-cycle production of ‘on farm’ compost 1 

from residues produced by the nursery activities, ii) to evaluate the composting process 2 

performance by the analysis of physical parameters and the microbial communities succession, iii) 3 

to assess the potential of compost as an alternative to peat in potting mixes used for plant 4 

cultivation, by the estimation of the nitrogen mineralization potential and the assessment of growth 5 

parameters having olive as model plant. 6 

 7 

2. Material and methods 8 

2.1 Compost Production 9 

Green Nursery Compost (GNC) was produced during 2010 from residues derived from ordinary 10 

operations of pruning and mowing within the nursery farm “Orticoltura Pistoiese” located in the 11 

Province of Viterbo, Italy (42°27'00.9"N 12°05'52.9"E). The composting plant comprised a concrete 12 

platform (70 m2) equipped with a drainage system and covered by a permanent roof. The woody 13 

matrices, derived from hardwood and conifer residues (85% of Platanus x acerifolia, Tilia spp, 14 

Pinus spp.) were subjected to chipping and added with turf mowing (15%). The mixture was then 15 

piled on the platform and composting started. The pile was periodically turned over and watered. 16 

Temperature was monitored weekly using a digital soil thermometer (HI 93510 Thermistor 17 

Thermometer, Hanna Instruments, Inc., USA) at six different points (depth 80 cm) of the pile 18 

throughout the whole composting process. 19 

 20 

2.2 Patterns of microbial community during the composting process 21 

Progress of the composting process was monitored by patterns and succession of the resident 22 

microbial communities. Sampling was carried out weekly by collecting 4 samples of 0.5 Kg each 23 

from the pile. Samples were sifted with a 2 cm sieve to remove the coarse fractions, immediately 24 

transported to the lab and stored at 4°C prior to analysis. The samples were mixed thoroughly, 25 

divided into subsamples (10 g) and appropriate serial dilutions were made in sterilized distilled 26 
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water to count colonies and calculate the microbial colony forming units (CFU) (Hirte, 1969). 1 

Aliquots (0.1 mL) of each dilution were spread with a glass rod in Petri plates containing the 2 

required medium. Ten plates were used per dilution. In order to calculate the fungal CFU, samples 3 

were plated on potato dextrose agar (PDA) (Oxoid, Unipath Ltd, Basingstoke, England), added with 4 

streptomycin sulphate (0.01 g L-1). Mesophilic and thermophilic bacteria were cultivated on Plate 5 

Count Agar-PCA at 30°C and 55°C for 72 h, respectively (Federici et al., 2011).  6 

 7 

 8 

2.3 Compost maturity test and chemical characteristics of mature compost  9 

The germination index (GI) was calculated according to Zucconi et al. (1985) to estimate GNC 10 

maturity. Deionized water was added to the compost samples to attain a moisture content equivalent 11 

to 85% (wet weight) and after a contact period of 2 h, the aqueous extracts were obtained by 12 

centrifugation and filtration through a 0.45 µm membrane filter. The concentrated extracts together 13 

with three dilutions (25%, 50% and 75% in deionized water) were used as germination media. A 14 

Whatman filter paper placed inside a 9 cm diameter, sterilized, disposable Petri dish was wetted 15 

with 1 mL of each germination solution and 10 Lepidium sativum L. seeds were placed on the paper. 16 

Deionized water was used as a control and five replicates were set out for each treatment. The Petri 17 

dishes were placed in sealed plastic bags to minimize water loss while allowing air penetration, and 18 

were then kept in the dark for 2d at 20°C. After the incubation period the number of germinated 19 

seeds and the primary root length were measured and expressed as a percentage of the control 20 

(germination index). 21 

Analyses of mature GNC were carried out to detect the following chemical parameters according to 22 

analysis Official Methods (ANPA, 2001): pH, carbon:nitrogen (C:N) ratio, electrical conductivity 23 

(EC), total organic carbon (TOC), total nitrogen (TN).  24 

 25 
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 1 

2.4 Determination of physical and chemical characteristics and kinetics of nitrogen mineralization 2 

in potting mixes  3 

To assess the performance of increasing amounts of GNC in the composition of nursery potting 4 

mixes, three growing media with 25% (B) and 50% (C) and 100% (D) of GNC as peat replacement 5 

were prepared. Peat-based potting medium used in the nursery farm (60% peat, 40% pumice + 6 

Osmocote 10-11-18 NPK) was used as control growing medium (A) (Table 1). The different potting 7 

mixes were analysed by the detection of the following physico-chemical parameters according to 8 

official methods (MIPA, 1997): pH, electrical conductivity (EC), real and apparent density and total 9 

porosity. Nitrogen mineralization was assessed following the method of Stanford and Smith (1972) 10 

with a 30-weeks aerobic incubation. Ten grams of GNC were incubated at 28°C in a combined 11 

filtration–incubation container. Compost water content was maintained at 60% water holding 12 

capacity (WHC) during all the incubation period.  13 

The mineral N produced was leached at predetermined intervals (after 2, 4, 8, 12, 16, 22 and 30 14 

weeks) with 50 mL 0.01 M CaSO4. In order to prevent any limiting effects due to the absence of 15 

other nutrients, after each leaching 20 mL of a nutrient solution, minus N, was added to the compost 16 

(0.002 M CaSO4, 0.002 M MgSO4, 0.005 M Ca(H2PO4)2, 0.0025 M K2SO4). After each leaching, 17 

ammonium (N-NH4
+) and nitrate (N-NO3

−) produced during the incubation time were determined 18 

colorimetrically, following the procedures of Anderson and Ingram (1993) and Cataldo et al. (1975), 19 

respectively. The kinetic parameters of N mineralization, such as mineralized N (Nm) and 20 

potentially mineralizable N (N0), obtained from the first order kinetic model [Nm = N0(1 − e−Kt)], 21 

were expressed as nitrate (N-NO3
−) and ammonium (N-NH4

+) production during t days. The ratio of 22 

N0 to total N (Ntot) was calculated in order to assess the mineralization degree of total nitrogen in 23 

the potting mixes. In the mineralization kinetic model, k is the rate constant of labile pool 24 

mineralization (Marinari et al., 2010).  25 
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2.5 Cultivation trials  1 

Agronomical trials were performed to assess the suitability of potting mix compositions for the 2 

growth of olive trees (Olea europea, cv Frantoio). The experiment was carried out during 2011 and 3 

2012. Olive plants, propagated from cuttings, were grown in greenhouse on five litres plastic pots. 4 

Four repetitions of 12 plants were used for each potting mix. The growth of olive plants was 5 

analysed during the two years cycle of nursery cultivation, and the following parameters were 6 

determined for each potting mix: stem height and diameter; shoots and roots fresh and dry weights 7 

determined at the end of cultivation period; total leaf area (∆T Area Meter, Delta-T Devices, 8 

Cambridge, UK) ; leaf biomass. 9 

 10 

2.6 Statistical analysis 11 

The experiments were repeated twice. Data were subjected one-way ANOVA analysis. Tukey's post-12 

test was employed subsequently to identify pairs of results with significantly different means. Both 13 

ANOVA and post-test were performed by Graph-Pad Prism 4.0 (San Diego, CA, USA) 14 

 15 
3 Results 16 

3.1 Temperature and microbial succession during the composting process 17 

The evolution of bulk temperatures during active composting is showed in Figure 1. Initial phase of 18 

composting (mesophilic phase, 25-40°C) occurred within three weeks followed by a consistent 19 

increase of the temperature, which lasted for about 26 weeks and coincided with the thermophilic 20 

phase (35-65°C) (Insam et al., 2010). Then temperature progressively decreased (second mesophilic 21 

phase) attaining constant values close to external temperature from the 48th week onward. Outside 22 

air temperature was consistently lower than that monitored within the pile. Moreover, during the 23 

composting process internal and external temperature was positively correlated (rx,y = 0.78). 24 
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Succession of total culturable bacteria and fungi is reported in Fig. 2 A-C. The number of 1 

thermophilic and mesophilic bacteria varied during the different composting stages. The early 2 

thermophilic phase coincided with the increase of total CFU of both thermophilic bacterial and 3 

fungal species. Subsequently, in the evolution of thermophilic phase, total CFU of thermophilic 4 

bacteria and fungi dropped down, while that of mesophilic bacteria consistently increased. The 5 

onset of the second mesophilic phase coincided with the proliferation of fungal species. 6 

 7 

3.2 Compost characteristics 8 

Within 48 weeks the GNC reached a GI value greater than 50% and, therefore, it was considered 9 

adequately mature and phytotoxin-free, according to Zucconi et al. (1981). 10 

Chemical characteristics of the GNC at the end of composting period are shown in Table 2. At the 11 

end of composting process the value of pH (6.37) agrees with established values for plant 12 

cultivation and electrical conductivity (0.92 mS cm
-1
) showed values that are suitable for the 13 

cultivation of pot plants (Sullivan and Miller, 2001). The values of total nitrogen and of organic C 14 

showed the good potential of GNC as fertilizer and organic amendment. 15 

 16 

3.3 Physical and chemical characteristics and N mineralization kinetics in potting mixes 17 

Chemical characteristics of the potting mixes are shown in Table 3. The increase of GNC in the 18 

composition of potting mixes resulted in an increase of electrical conductivity (EC) and pH. 19 

Concerning physical parameters the values of total porosity slightly decreased with the increase of 20 

GNC percentage in potting mixes. 21 

Soil nitrogen mineralization was measured as N-NO3 and N-NH4
+ release during 30 weeks of 22 

incubation of potting mixes with different rate of peat substitution (Fig. 3). The results indicate that 23 

different amounts of N-NO3 and N-NH4 were released during incubation of the potting mixes. In 24 
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control A (60 % peat) and B (45% peat, 15% GNC) substrates the main form of N produced during 1 

incubation was N-NH4. Conversely, in C (30% peat, 30% GNC) and D (60% GNC) substrates, the 2 

amount of N-NH4 released was consistently lower. Furthermore, in potting mix D the highest 3 

release of N-NO3 in the early stages of the mineralization process occurred compared to other mixes 4 

with a decline from the 14th week onward. The percentage of potentially mineralizable N to total N 5 

of potting mixes (N0/Ntot) declined with decreasing amount of peat present in the substrate (Fig. 4). 6 

 7 

3.4 Olive trees growth 8 

Olive plants showed a statistically similar increase of growth parameters in the potting-mixes A-B-  9 

C during the two years cultivation period, in particular the values of plant height detected in 10 

October 2011 and 2012 (Table 4). Instead, the D mix determined a significantly lower plant growth. 11 

Statistically similar values of trunk diameter were detected in plants growth in A and B potting 12 

mixes. With respect to the biomass allocation between shoots and roots at the end of cultivation 13 

period, a declining trend was evident for both roots and stem with decreasing amount of peat 14 

present in the substrate, although differences among A, B and C were not significant (Fig. 5). Total 15 

leaf area and leaf biomass detected at the end of the experiment, did not show significant 16 

differences between A and B growing media, while mix C and D determined a significantly lower 17 

values of these parameters (Fig. 6). 18 

 19 

4. Discussion  20 

The present study showed the feasibility of a nursery circular system producing green compost from 21 

plant biomasses residual of the nursery activities. Furthermore, it has been demonstrated how 22 

monitoring activities carried out during the composting process might provide easy to use indicators 23 

of the quality of the aerobic digestion and maturation processes. Monitoring of the microbial 24 

succession is an important measure in the effective management of the composting process as 25 
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microorganisms play key roles in the transformation of the raw material and the occurrence of 1 

certain groups of microorganisms reflects the quality of maturing compost (Ryckeboer et al., 2003a; 2 

Vivas et al., 2009). The composting process involves the aerobic exothermic microbial 3 

decomposition of the initial substrate. The length of the different composting phases depends on the 4 

nature of the organic matter being composted and the efficiency of the process, which is determined 5 

by several factors such as starting material, O2 supply, moisture content, active turning and outside 6 

temperature (Ryckeboer et al., 2003b). Present data show the C/N ratio of GNC was higher than 7 

optimum (>40) (Tuomela et al, 2000). In this condition, nitrogen was a limiting factor, thus 8 

determining a slow rate of degradation process. Despite this criticism, the different composting 9 

phases were clearly distinguishable. During the thermophilic phase, which followed a short initial 10 

mesophilic phase, microbial activity was mainly due to thermophilic bacteria and fungi that are 11 

important degraders of substrates rich in cellulose and lignin such as that under investigation (Insam 12 

et al., 2010). Total mesophilic bacteria increased during thermophilic phase probably facilitated by 13 

the relatively low temperatures (around 50°C) during this phase. The second mesophilic phase was 14 

characterized by an increased number of fungal species, probably degraders of starch and cellulose 15 

(Ryckeboer et al., 2003b). 16 

The results from the cress-seed germination bioassay showed a GI greater than 50% which, 17 

according to Zucconi et al. (1981), indicates a phytotoxin-free compost. Hence, the material 18 

resulting from the composting process was suitable for substituting peat in potting mixes. 19 

The values of pH and electric conductivity increased with the increase of the GNC in potting mixes, 20 

in a range considered suitable for olive cultivation  (Gajdos, 1997; Fernàndez and Moreno, 2000) 21 

except for the electrical conductivity value of thesis D considered too high for optimal plant growth.  22 

In the present study, total porosity slightly decreased with the increase of GNC in potting mixes. A 23 

similar trend was reported by Edwards et al. (2011) by substituting increasing percentages of 24 

vermicompost to Standard Commercial Potting Media MM 360. However, values were kept very 25 

close to the ideal total porosity value of 85%  as suggested by de Boodt and Verdonck (1972).  26 
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The N0/Ntot ratio in the four substrates progressively decreased from A to D. This result suggests a 1 

less mineralization degree of nitrogen in GNC with respect to that present in peat. The different 2 

N0/Ntot ratio in GNC and peat might be due to the origin of organic nitrogen forms and/or to the 3 

composition of microbial communities involved in organic matter transformation process. The 4 

release of inorganic nitrogen from chemical fertilizer was not a key determinant, since significant 5 

differences of N0/Ntot were obtained among the potting mixes with the same dose of chemical 6 

fertilizer. In C and D substrates composition N-NO3 increased as N-NH4 decreased probably 7 

because nitrification process occurred when pH value of substrates was over 6.0. In fact, the 8 

nitrification rate commonly declines with reduction of substrate pH (Focht and Verstraete, 1977; 9 

Benke et al., 2012). It is likely that peat, as an acid component of the potting mix, might have 10 

inhibited the nitrification rate, but not the release of ammonium originated from the mineralization 11 

process (Focht and Verstraete, 1977; Khalil et al., 2005; Molina, 1985). In mixes containing GNC 12 

the process of mineralization has resulted in a faster release of N-NO3 from N-NH4 with a peak at 13 

the 4th week as in the case of potting mix D, probably due to a positive effect of GNC on the growth 14 

of nitrifying microbial population 15 

Compost from green residues has been found to be a suitable component for growing media (Hartz 16 

et al., 1996; Spiers and Fietje, 2000; Benito et al, 2005; Benito et al., 2009). In particular, a peat-17 

based media partially amended with green compost derived from municipal biosolids was found to 18 

be effective in improving olive seedling growth when added at low percentages to the peat-based 19 

media (Mugnai et al., 2007). Our results show that the partial replacement of peat with GNC 20 

produced olive plants of similar agronomical and commercial quality than the peat–pumice 21 

substrate during the two-year trial. This was probably due to the N-kinetic of the mixtures, which 22 

provided the long term availability of N for plant uptake diversified in both nitric and ammonium 23 

and the optimal values of physical parameters for growth since the beginning of cultivation and 24 

throughout the first year of cultivation. By contrast, quality of plants grown in D was lower than 25 

plants in the other substrates, although this mix had a relatively high N-NO3 level. This could be 26 
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explained by the low value of total porosity and concomitant increase in EC value detected in mix 1 

D, which could be responsible of the low growth of the plant root system, with a consequent 2 

influence on the regular development at shoot level (Larcher and Scariot, 2009), as proved also by 3 

the reduction of total leaf area compared to other substrates. 4 

 5 

5. Conclusion 6 

On farm composting and the use of the end-product to the partial substitution of peat in nursery 7 

activity allows reducing the environmental and economic costs in the production of potted plants. 8 

Moreover, the use of compost can have an important added value for the nursery production due to 9 

the possibility of being assigned the ecolabel brand that is recognized at EU level (Decision 10 

2007/64/EC). 11 

GNC was found to be a suitable component of mixed-peat substrates for olive plants, providing a 12 

15% or 30% of peat substitution, with results comparable to that obtained using standard peat-based 13 

mixture. In a context of close-cycle production of on farm compost with crop residues produced 14 

during the nursery activities, our results show that the widespread production and use of this 15 

renewable organic compost, can provide the partial substitution of peat in potting mixes with the 16 

potential to consistently reduce the economic and environmental costs. A further research is needed 17 

with the aim of completing the total replacement of peat with a renewable substrate with a lower 18 

C/N ratio and higher fertilizing ability, such as compost from organic urban waste and sewage 19 

sludge. 20 
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Figure captions 1 
 2 
Fig. 1 External and internal temperature during the composting process of  the raw biomass.  3 
 4 
Fig. 2 Changes of the microbial community expressed as Colony Forming Units (CFU) during the 5 

composting process of raw biomass. (A) thermophilic bacteria, (B) mesophilic bacteria, (C) 6 
fungal species. 7 

 8 
Fig. 3 Nitrogen (µg N gr-1) mineralization kinetics in the potting mixes containing compost as peat 9 

substitute. (A) standard 60% peat + 40% pumice; (B) 45% peat + 15% compost + 40% 10 
pumice; (C) 30% peat + 30%  compost + 40% pumice; (D) 60% compost + 40% pumice. 11 
Bars indicate standard error (n = 3). 12 

 13 
Fig. 4 Percentage of potentially mineralizable N (N0 ) to total N (Ntot) of potting mixes A-D. (A) 14 

standard 60% peat + 40% pumice; (B) 45% peat + 15% compost + 40% pumice; (C) 30% 15 
peat + 30%  compost + 40% pumice; (D) 60% compost + 40% pumice. Means and standard 16 
deviation are reported. Different letters denote significant differences at post-ANOVA Tukey 17 
test (P<0.05). Bars indicate standard deviation. 18 

 19 
Fig. 5 Aerial part (   ) and root (    ) biomass (g dry matter plant-1) of olive plants grown in the 20 

potting mixes A-D at the end of the trial in 2012. (A) standard 60% peat + 40% pumice; (B) 21 
45% peat + 15% compost + 40% pumice; (C) 30% peat + 30%  compost + 40% pumice; (D) 22 
60% compost + 40% pumice. Means and standard deviation are reported. Within each 23 
series,  values with different letters indicate significant differences at post-ANOVA Tukey 24 
test (P<0.05). 25 

 26 
Fig. 6 Total leaf area (cm) (   ) and foliar biomass (g dry matter plant-1) (    ) of olive seedlings 27 

grown in the potting mixes A-D at the end of trial in 2012. (A) standard 60% peat + 40% 28 
pumice; (B) 45% peat + 15% compost + 40% pumice; (C) 30% peat + 30%  compost + 40% 29 
pumice; (D) 60% compost + 40% pumice. Means and standard deviation are reported. 30 
Within each series, different letters denote significant differences at post-ANOVA Tukey test 31 
(P<0.05). 32 
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Table 1  

Composition of the of the potting mixes with increasing 

percentage of compost. 

Table(s)



parameter 

 

pH 

Electrical conductivity (mS cm-1) 

Total Nitrogen (%) 

Carbon  (%) 

C/N 

value 

 

6.37 ± 0.05 

0.92 ± 0.15 

0.88 ± 0.03 

47.7 ± 1.50 

54.2 ± 1.80 

Table 2  

Main chemical characteristics of compost GNC 

at the end of composting process. Means and 

standard deviation are reported. 



pH 

Electrical conductivity (mS/cm) 

Apparent density (g  cm-3) 

Real density (g  cm-3) 

Total porosity (% vol) 

A 

 

5.75 ± 0.02 

0.52 ± 0.05 

0.41 ± 0.04 

2.32 ± 0.08 

83.10 ± 1.20 

B 

 

5.94 ± 0.02 

0.68 ± 0.04 

0.43 ± 0.07 

2.30 ± 0.10 

82.30 ± 1.60 

C 

 

6.33 ± 0.01 

1.03 ± 0.04 

0.44 ± 0.07 

2.28 ± 0.04 

81.50 ± 1.40 

D 

 

6.57 ± 0.03 

1.19 ± 0.03 

0.45 ± 0.05 

2.28 ± 0.06 

80.10 ± 2.10 

Potting mix 
Parameter 

Table 3 

Main physical and chemical characteristics of the potting mixes used for olive cultivation. 

(A) standard 60% peat + 40% pumice; (B) 45% peat + 15% compost + 40% pumice; (C) 

30% peat + 30%  compost + 40% pumice; (D) 60% compost + 40% pumice. Means and 

standard deviation are reported.  

   



plant height  (cm)  
potting  

mix 

A 

B 

C 

D 

109,4 a 

104.3 a 

  96.3 ab 

  74.6 b 

60.3 

45.9 

53.2

25.1 

125.5 a 

121.7 a 

114,1 a 

  85.0 b 

14.7 

16.9 

18.5 

13.8 

Δ (%) 2012 

83.9 

70.2 

81.5 

42.4 

Δ (%) total 2011 Δ (%) 

trunk diameter  (cm)  
potting  

mix 

A 

B 

C 

D 

Δ (%) 2012 Δ (%) total 2011 Δ (%) 

11.4 

9.5 

12.4 

10.4 

8,5 ab 

8,5 a 

7,7 abc 

7,0 c 

29.0 

32,1 

32.1 

23,4 

9,4 a 

9,4 ab 

8,7 bc 

7,5 c 

43.8 

44.6 

48.5 

36.3 

Table 4  

Average values of plant height and trunk diameter of olive plants grown 

in the substrates (A-D) amended with increasing amount of compost in 

substitution of peat at the last rating of  2011 and  2012, and percentage 

of annual increase. Different letters in the same column denote 

significant differences at post-ANOVA Tukey test (P<0.05). 
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