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Abstract       Grape pomace is a product for which winemakers and scientists 
have tried to find an effective recycling and disposal method. Disposal of this 
solid waste will become more difficult as the growth of the wine industry 
continues. Grape pomace is a heterogeneous mixture of seeds, skins, and 
pulp, and usually also the stalks for red wines grape varieties. Grape pomace 
cannot be added directly back to the vineyards because of potential of 
pathogens and it cannot be incorporated into the soil without damaging the 
roots of the vines. To transform grape pomace in a valuable fertilizer must be 
composted.  Grape pomace for the experiment was obtained from a private 
farm of Paulian village, Arad.  Fresh grape waste from the local wine variety 
Negru Batut de Rosia, was prepared to undergo an aerobic bioprocess 
(composting). Temperature and moisture were measured periodically in each 
pile and monitored throughout the 6 months period of compost preparation. 
Registered moisture was in favorable range (19.3 -37.3%) to obtain finally a 
compost of high quality. The vineyard of Otonel variety composted had better 
phenological parameters, suffered less from drought, and resist better to 
disease. Grape yield does not registered differences in the first year after the 
compost applying and grapevine makes relatively little difference regarding 
the quality of the must or wine obtained from these grapes.   
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From the total area of vineyards in the world of 7.9 

million hectares, around 4.5 million hectares are 

located in Europe. Each year in Europe are processed 

about 38.5 tones of grapes from which results 8 million 

tons of grape pomace, however in the last years, there 

was a decline in worldwide production due to 

unfavourable weather conditions. Grape pomace is 

formed of pressed skins (about 70-80%), stems (10%), 

seeds (8%), stalks (2.5-7.5%) and pulp (57%) [11]. 

After extracting the wine and juice in the winemaking 

process, grape pomace represents about 20--30% from 

the weight of grapes or from about three tons of grapes 

results one ton of pomace [22].  Overproduction of 

winery waste and the difficulty of their disposal can 

have negative effects on the environment [3]. To 

become a material suitable for soil application 

microbial activity and concentration of unstable 

compounds must be reduced by decomposition. Two 

ways of decomposition are known: composting and 

vermicomposting (use of earthworms and 

microorganism) [9]. Due to its high concentration of 

macro and micro-nutrients, nitrogen, potassium and 

phosphorus grape pomace, like most waste materials, 

can be used as a crop fertilizer [16].The value of grape 

pomace as fertilizer depend upon the presence of the 

proportion of organic matter which can be converted 

into humus with favourable effect to the soil. Because 

fresh grape pomace is acidic, it is necessary to mix it 

with an amendment such as slaked lime [18]. Pomace, 

like other composted materials, helps filter 

environmental pollutants and also helps plants improve 

their drought tolerance. Due to the long time of 

decomposition, grape pomace can’t be incorporate 

direct to the soil [5]. This inconvenient can be 

eliminated in time of aerobic biodegradation of organic 

matter by microbial activity or composting process [8]. 

For a successful composting are need optimal 

temperature, humidity, aeration and pH [17]. Direct 

incorporation of grape pomace into agricultural land, a 

common practice, has caused serious problems since 

degradation products can inhibit root growth [15]. The 

aim of this work was to study the effect of hen 

dropping addition as an activator in the aerobic 

bioprocess (composting) of grape pomace for the 

production of organic fertilizer and the effects of 

compost resulted on the growth and health of grape 

vines. 

 

Material and Methods 

 
Grape pomace was obtained from a private farm 

of Paulian village, Arad County in 2011.  Fresh grape 

waste with moisture of 72%, from the local wine 

variety Negru Batut de Rosia, was prepared to undergo 
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an aerobic bioprocess (composting).  The monitoring 

of temperature (
0
C) and moisture content (% wet basis)  

was carried out on three grape waste piles (5 m long, 

1.5 m wide and 1,5 m high) with the following 

characteristics: grape pomace pile use as control (P1); 

grape pomace with 20% hen droppings pile (P2); grape 

pomace with 30% hen droppings pile (P3). Hen 

droppings were added as an activator in the 

bioconversion process (composting). Temperature and 

moisture were measured periodically in each pile, and 

monitored throughout the 6 months period of compost 

preparation. Moisture in the depth of 0.50m from the 

top was measured weekly using Virrib soil moisture 

sensor. Also the temperature measurements were taken 

weekly in the centre of profile, in the depth of 0.50 m 

from the top with Dial Soil Thermometer. Hen 

droppings were added to the pomace in order to 

increase pH that allows a greater microbial action in 

the composting mass. Ph is low in fresh pomace (3.7 – 

4.5 pH) and needs to be adjusted to activate the 

microorganisms and ensure microbiological 

conversion. Piles were turn once every 2 weeks for 

retain more nitrogen and organic matter. Unturned 

piles are problematic in that reduced oxygen 

circulation can limit decomposition. Turning of 

compost in the private vineyard from Paulian village, 

was performed by tractor trailed, rotor -windrow turner 

aggregated with the tractor New Holland T4.95 F. The 

windrow turning pile materials favours the activity of 

microorganisms, allows the reintroduction of oxygen, 

and helps release moisture, heat and gas. The windrow 

is the preferred name for the compost site, and was 

constructed on a 3% slope in the direction of the main 

wind. The resulting compost was applied as fertilizer in 

the vineyard of Paulian, Arad County in 2012 in the 

amount of  20 t/ha.  

 

Results and Discussions 

 
Grape pomace compost promotes vine and soil 

health and healthy grapevines, due to the 

microorganism population [14]. The use of grape 

pomace compost as fertilizer leads to higher yields and 

quality grapes for special wines.  Registered moisture 

was in favourable range (19.3 -37.3%) to obtain finally 

a compost of high quality, because at a high moisture 

(over 60%) fermentation may continue and produce 

acetic acid resulting a poor quality compost. Saunders 

and Takeda (1982) [20] found in their experimental 

grape pomace compost a much higher moisture of 

58.2%.  In an experiment made in 2007 Istrati et. al 

[10] also found during  grape pomace composting a 

higher moisture, among 45 and 65%. Ferrer et al 

(2001) [7] found in their four piles of grape pomace a 

temperature ranging among  minimum 21.1 and 

maximum 54.1
0
C.

 Table 1 

Temperature (
0
C) and moisture (%) measurements during grape pomace composting (2012) 

Week Control Pile 1 (20% hen dropping) Pile 2 (30% hen dropping) 

Temperature (
0
C) Moisture (%) Temperature (

0
C) Moisture (%) Temperature (

0
C) Moisture (%) 

1 32.3 24.8 32.8 35.2 33.4 28.4 

2 36.9 24.7 36.5 34.2 38.1 26.3 

3 42.1 23.9 43.3 33.1 43.1 26.9 

4 46.8 24.2 42.3 32.0 43.4 23.6 

5 47.7 21.4 46.2 34.8 48.2 30.2 

6 49.3 22.5 48.6 31.1 50.2 30.7 

7 52.4 26.4 53.6 31.8 55.2 32.3 

8 54.5 22.9 55.2 30.5 57.4 31.4 

9 58.7 20.6 59.8 28.4 60.2 27.3 

10 52.1 21.3 50.3 22.8 52.6 24.5 

11 48.3 20.4 47.6 25.3 46.3 26.0 

12 43.7 22.9 42.3 28.7 43.6 27.3 

13 41.4 22.6 39.4 39.2 41.6 31.6 

14 39.8 22.1 36.8 28.1 37.1 32.4 

15 41.9 30.0 39.7 29.4 40.9 29.1 

16 36.2 22.1 35.6 30.8 36.3 29.7 

17 33.1 22.4 32.3 26.9 33.1 31.4 

18 28.5 31.0 28.1 31.3 27.4 32.7 

19 23.7 24.5 22.8 29.3 23.0 37.3 

20 22.3 29.2 21.5 33.5 21.7 32.1 

21 19.3 21.6 18.1 32.7 18.0 28.5 

22 15.8 23.3 14.9 33.2 13.5 29.9 

23 11.7 24.2 12.3 27.3 10.3 26.3 

24 8.2 16.5 7.4 29.7 6.1 19.3 
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The temperature is a very important parameter in 

composing process because is directly correlated with 

the bioprocess of composting [1]. The high temperature 

reached during at least five days of composting limit 

the survival of pathogens [23]. A temperature among 

43-66
0
C associated with a moisture of 40-65% was 

found in the pile with an aerobic composting by Rynk 

[19]. 

As data of table 1 shows, heat generation 

gradually diminishes and the compost becomes dry and 

crumbly in texture. In Athens (Greece), for an efficient 

composting an optimum moisture among 45-60% 

(water concentration in the pile) and temperature (45 – 

60
0
C) was necessary [13]. The differences obtained for 

the two studied parameters are the consequence of 

different materials and proportions used and the 

influence of climatic conditions during composting. 

Temperatures exceeding 70
0
C could result in 

combustion, destroying valuable organisms and 

microbes [4].  

Temperature and moisture measurements in piles 

are illustrated in figures 1. Data given in figure 1 

illustrated that in the compost pile with a greater rate of 

hen droppings temperature during the first 3 weeks 

roses up to higher values. When the temperature at the 

centre of the pile returns to near-ambient levels, 

compost is considered stable or finished.

 

Moisture values measured in the experimental 

piles shows that pomace absorbed well the humidity. 

The grape pomace proportion larger in a pile indicates 

lower moisture in compost.  

Data from table 1 and curves from figure 1 

shows that beginning with the fourth week of 

composting temperature reach for at least 7 days values 

above 45
0
C, which is necessary for the compost 

hygiene (for killing weeds seeds and pathogens).  The 

same values but for minimum 5 days was found in their 

research by Burg et al. (2011) [2]. High temperatures 

achieved during composting are a consequence of low 

pH associate with various levels of moisture [6]. 

Grape pomace compost is a very good fertilizer 

in viticulture as gradually releases soil nutrients needed 

by vines, especially nitrogen and potassium, the last 

being considered a quality factor of wines. Gradually 

releasing of nitrogen into the soil is appropriate for 

vineyards, which generally has high nitrogen levels. 

The compost obtained from grape pomace is 

recommended for application to the vineyards because: 

the humified of the organic matter facilitate its 

incorporation and improve the water-holding capacity 

of the soil; nitrogen and potassium are gradually 

released in the soil [21].  

The vineyard of Otonel variety in which was 

Figure 1.Temperature (oC) and moisture (%) measurements during grape pomace composting (2012)
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applied compost in 2013 had greener foliage, shown 

fewer nutrient deficiencies in the leaves, suffered less 

from drought, and resist better to disease. Composted 

treated Otonel variety had from 43 to 71% higher 

pruning weights than non-treated vines.  There was no 

significant difference in pruning weights between types 

of compost. As regarding the weed species, their 

number and growth of the weeds was higher in 

composted vines plots.  According to the results 

obtained in the first year after the compost applying, 

there were inconsistent effects on grape yields and 

grapevine makes relatively little difference regarding 

the quality of the must or wine obtained from these 

grapes. 

In spite of its advantages, application of grape 

pomace compost for a long period can lead to problems 

due to the heavy metal content which accumulate in the 

soil [12]. Pinamonti et al. (1997)[16] in their research 

reported that the heavy metal from grape pomace 

compost is a limited factor for application in 

agriculture as fertilizer. 

Because the effect of the compost remains in soil 

and is evident in the vine for at least 5 years after 

application, new observations and data will be gathered 

in the coming years. Once compost is applied to the 

vineyard floor, its effects are difficult to be removed 

either good or bad. 

 

Conclusions 

 
Results obtained indicate that the temperature 

necessary for compost hygiene (temperature above 

45
0
C lasting from week five to week eleven) was 

reached in pile 2. Composted treated Otonel variety 

had higher pruning weights than non-treated vines, but 

there was no significant difference in pruning weights 

between types of compost. Extent of weed in the plots 

where compost was applied was higher. The vineyard 

of Otonel variety composted had greener foliage, 

shown fewer nutrient deficiencies in the leaves, 

suffered less from drought, and resist better to disease. 

In the first year after the compost applying, there were 

inconsistent effects on grape yields and grapevine 

makes relatively little difference regarding the quality 

of the must or wine obtained from these grapes. 
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