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1 INTRODUCTION  

The average world production of table olives for the last five harvesting years was 1.767.100 metric tons. The word 
largest producer's is Spain with approximately 30% (www.internationaloliveoil.org). In all the stages of table olive 
processing large quantities of clean water are consumed for cleaning, debittering, washing, and fermentation and 
wastewater is produced.  
 A variety of methodologies have been proposed for the treatment of table olive processing waste-water. 
However, there are not references to the treatment of the generated organic solid by-products. Those by-products 
(OSBTOP) are mainly a mixture between processed table olives out of quality specifications and pits with some pulp 
from pitting process.  
 The actual treatment of this waste is recovering its residual oil. Some of its physical characteristics are 
similar to the "alperujo"(two phase olive mill wastes-TPOMW) the main by-product of Spanish olive extraction 
industry with the influence of pickled process on the olive pulp. Another important difference is the period of 
generation, in the case of "alperujo", it is generated in annual seasons of less than one hundred days in most of the 
cases, while the OSBTOP is generated in the course of the year. Much research work has been carried out in the recent 
decades to recycle the organic matter and nutrient contents of olive mill wastes by composting. The aim of this work 
was the evaluation of OSBTOP compostability and the feasibility of its composting to produce quality end-products. 
The OSBTOP was a high C/N ratio and an excess of water. Since the values of the C/N ratio in the initial mixtures were 
much greater than those recommended for composting process (25-35), poultry manure (PM) was added as an 
additional nitrogen source.  
 Two piles of 24,000 kg were prepared by mixing OSBTOP, poultry manure, one of them, with olive pruning 
residues (OP) as bulking agent, aereated by mechanical turning (windrow). The piles were composted for 32 weeks, and 
then were allowed to mature during 8 weeks. Temperature, pH, conductivity, total organic matter, total nitrogen, C/N, 
as well as the phytotoxicity of the substrates were evaluated in order to monitor the composting evolution.  

 

2 MATERIALS AND METHODS  

Two trapezoidal piles (1.8 m high with 2x 6 m base) of 24,000 kg were prepared by mixing OSBTOP, poultry manure 
(PM), one of them, with olive pruning residues (OP) as bulking agent, aereated by mechanical turning (windrow). The 
composition of both piles on fresh weight basis as indicated bellow, and its main characteristics are presented on table 
1: 

− Pile 1: OSBTOP (70%) + OP (10%) + PM (20%) 

− Pile 2: OSBTOP (90%) + OP (10%) 
 
TABLE 1  Main characteristics of different substrates and by-products. 

 pH EC(mS/cm3) Moisture (%) C (%) N (%) 

OSBTOP 4.8 2.2 66 55 1,1 
OP 6 2.5 40 40.5 0.8 
PM 7.3 4.1 71.8 50 5 
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 Both Piles were turned periodically, once a week during the first 4 months and every 2 weeks afterwards. The 
active phase was considered finished when the temperature of the piles was close to ambient and re-heating did not 
occur (about 40 weeks). 
 The room and assays temperature evolutions were followed by using a PT-100 and a data loggers (Testo 175- 
T2). The probes with the data loggers were fixed a depth 60 cm from the top in the middle of the pile. Both 
temperatures were recorded each two hours and the daily value was the average of measures, see Figure 1. 
 Composting materials were sampled weekly during the bio-oxidative phase and then at the end of the maturation 
period, from randomised sites around the pile. 
 The moisture contends was controlled periodically and maintained at 40 - 45 % by adding the necessary 
amount of water.  
 Phytotoxicity was evaluated by Zucconi et al. (1985), which combines the measurements of seed germination 
and root elongation of cress seed (Lepidium sativum L.). This parameter has been used also to evaluate the phytotoxicity 
and maturity of compost. 
 The Dewar self–heating test was used to determinate the maturity of the compost. The Dewar method is 
essentially a standardized procedure to evaluate self-heating. The principle of the methods is to precisely record the 
highest temperature achieved after placement of compost into the vessel for seven days. Interpretation of the results is 
based on division into five-levels of 10ºC increments of the compost heating (compost grades) (Brinton, et al. 2001).  
 The following parameters were also determined in the materials: 

− Electrical conductivity (EC) and pH in a water extract 1:25 (w/v) 

− Moisture content were analysed at 105 ºC for 24 hours. 

− Organic matter and ashes by weight loss after ignition at 550ºC for 2 hours.  

− Total nitrogen was analysed using the Kjeldhal method (Association of Official Agricultural Chemists, 1975). 
 

3 RESULTS AND DISCUSSION  

Both piles showed a similar behaviour throughout the assay period, and a typical evolution of a composting process in 
most of its parameters. The evolution of the temperature have the different phases of a standard composting process 
with a long thermophilic period (Figure 1), about six months, due to the presence of a high contend in organic matter of 
all the substrates.  
 The OBSTOP, like “alperujo”, contains phytotoxic compounds (mainly phenolic compounds) that inhibit 
microbial growth as well as the germination and vegetative growth of plants (Morillo, et al. 2009). Figure 2 shows the 
temporal evolution of germination index and other parameters. Initially, there is not seed germination due to the 
presence of a high concentration of phytotoxic compounds. 
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FIGURE 1  Temporal evolution of temperature (ºC) in both piles. 
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FIGURE 2  Temporal evolution of Germination Index (%) in both piles. 

 
 Afterwards, the GI had increased by the end of the second month over 70% in pile 2 and nearly to 100 %, in 
pile 1. After the third month, the GI was stabilized in both piles over 100%, which were indicated positive effects 
(phytostimulating and non- inhibitory), reaching the highest values during the thermophilic period. The values of GI in 
mature compost (Table 2) are over 140% indicates the degradation of phytotoxic compounds. This indicates a correct 
compost stabilization process in both piles. 

 
TABLE 2  Main characteristics of mature compost. 

 
pH 

EC 

(mS/cm3) 
C/N  

N  

(%) 

OM 

(%) 

GI 

(%) 

Dewar test 

Class 

PILE 1 8.9 1.17 16.40 1.94 54.87 142 V 

PILE 2 8.7 0.42 29.75 1.10 56.42 148 V 

 
 The Dewar self– heating test was also measured to evaluate the maturity of the compost.  Initially, the 
mixtures of both piles were Class I (immature) and at the end of maturation phase both compost were of Class V 
(finished compost), table 2. The results of the Dewar self-heating test show in both piles that test temperature increase 
was less than ten degrees above room temperature (Brinton, et al. 2001). 
The final mature compost values, like pH, EC, C/N ratio and OM, are similar to the “alperujo” compost obtained by 
other authors (Madejón, et al. 1998, Alburquerque, et al. 2006). 
 The high initial organic mater content in both piles (pile 1= 89.7% and pile 2= 93.3%) and its high residual 
value in mature compost (Table 2) is related with a high proportion of resistant components, such as lignin, in 
comparison to other wastes currently used for composting, and similar to “alperujo” composting process (Alburquerque, 
et al. 2006). 
 The C/N ratio decreased continuosly from initial values (Figure 5), with a high final values (Table 2) in 
comparison with other compost of organic wastes (Bernal, et al.1998), but similar to the reported by Alburquerque et at. 
(2006) for different “alperujo” composts. Thus reflecting the substantial proportion of lignin resisting biodegradation 
during OBSTOP composting. The values of ratio (Final C/N/ initial C/N) are 0.67 and 0.64, respectively, inferior to the 
value of 0.75 proposed by Iglesias Jiménez and Pérez García (1989) as parameter of stabilization in the composting 
process of city refuse compost.  
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FIGURE 5  Temporal evolution of C/N ratio in both piles.                                             

4 CONCLUSIONS 

As composting advanced, the GI increased and the concentration phytotoxic compounds decreased, indicating a 
progressive detoxification. Detoxification contributed to maturity, as shown when correlating the GI with other 
parameters commonly used as indicators of the progress of composting towards stability and maturity (Dewar test, CN 
ratio). The values of these parameters indicate that all the composting substrates reached an acceptable degree of 
maturity and stability, even if these values were often considerably different from the data reported for other composts, 
thus indicating the peculiar nature of the OSBTOP compost, and its similitude with several “alperujo” composts 
reported in the literature.  
 The long composting period observed should be related to the low bioavailability of nitrogen compounds in 
OSBTOP and to the high proportion of resistant components, such as lignin, in comparison to other wastes currently 
used for composting. For the application of these results to real-scale composting, the economical significance of such a 
long period, clearly greater than that employed for normal matrices, should be taken into account. 
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