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Abstract: Researches on the use of waste vegetable (tomatoes, peppers) and fruits (apples, plums) in order to 

improve the nutritional quality of the soil have been performed. The content in nitrogen, phosphorus, potassium, 

humus, organic matter have been analyzed in fruits and vegetable waste and also in soil before and after mixing 

with each waste at a ratio of 1:2.5. Analyses were done by using current analytical methods (chemical and 

absorption molecular spectrometry) after previous mineralization of samples with appropriate reagents. To 

investigate the effect of vegetable wastes on the plants growth, wheat has been planted in the witness soil sample 

and in the mixed soil with wastes. The nutrients concentration in vegetable waste was higher than in fruit waste 

(33-75%). Available phosphorus concentration increased about two times in soil with fruit waste while in the soil 

with vegetable the increase was of about 3 times. Potassium concentration increased about three times in soil 

mixed with both types of waste. Although potassium and organic matter have higher values in the soil amended 

with fruit waste than in the witness soil, the height of the wheat was similar with those in the control soil due to 

the limiting role of phosphorus. 
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1. Introduction 
 

 Soil fertility is a complex process that involves 

the constant cycling of nutrients between organic 

and inorganic forms. As plant material and animal 

wastes decompose, they release nutrients to the soil 

solution. Food wastes, which include damaged fruit 

and vegetable, together with other biodegradable 

organic wastes represent a valuable source of 

secondary raw materials [1]. Possible uses of 

organic wastes are as fertilizer and soil amendment, 

the production of dietary fibers [2] or animal fodder 

and as a source of energy [3-5]. 

 Agricultural activity in general and the 

production of fruits and vegetables in particular 

produce large quantities of crop residues and by-

products. Composting these wastes and / or products 

can help to reduce waste production. On the other 

hand, the compost product can be distributed on the 

surface of the culture and can therefore contribute to 

improve the physical and chemical properties of the 

soil [6-7, 11-12].  

 Fruit and vegetable wastes used for agricultural 

purposes could assure the following advantages: 

(i) providing necessary nutrients to plant growth; 

nutrient release is gradual and compost making it 

represents a permanent source of fertilizer; (ii) 

improving soil structure and increasing its resistance 

to erosion; (iii) there is no need to use chemical 

fertilizers, protecting us from their effects once they 

are in our body through fruits and vegetables; (iv) 

reducing the volume of waste stored in the landfill 

with the immediate effect on the environment 

protection; (v) is basically getting free fertilizer; (vi) 

protects the soil from the effects of extreme 

temperatures [6, 7].  

The study aims to report preliminary results on 

the use of some waste vegetable (tomatoes, peppers) 

and fruits (apples, plums) in order to improve the 

nutritional quality of the soil. 
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2. Experimental 

 
The investigations have been carried out in 

Corbu village, Constanta County. To obtain 

vegetable wastes, 3 kilograms of each vegetable: 

tomatoes (Lycopersicon esculentum) and peppers 

(Capsicum annuum), and fruits: apples (Malus 

domestica) and plums (Prunus domestica) have been 

left for six months from June to December 2012 in 

colorless vessels in natural climatic conditions. Six 

months after, crop residues were chopped and then 

mixed in a ratio of 1:2.5 with garden soil. In the soil 

samples with wastes and in the witness soil it has 

been sowed wheat (Triticum aestivum) and the 

growth and development of the wheat it has been 

followed by measuring the plants’ height. 

To observe the influence of waste on soil 

fertility the following soil characteristics were 

determined: pH, total nitrogen, total phosphorus, 

potassium, organic matter, humus.  

There were analyzed samples of the witness soil 

(1), the fruit wastes (2) the vegetable wastes (3), the 

mixture of soil with the vegetable wastes and of soil 

with the fruit wastes before and after the wheat 

growth: soil mixed with fruit wastes before the 

growth of the wheat (4); soil mixed with fruit wastes 

after the growth of the wheat (5); soil mixed with 

vegetable wastes before the growth of the wheat (6) 

and soil mixed with vegetable wastes after the 

growth of the wheat (7). 

The analytical methods applied for samples 

characterisation were those currently used in soil 

science laboratories [8-10]; the mineralization of the 

samples for the determination of total nitrogen and 

phosphorus was carried out with the equipment 

Turbotherm which reduced the working time.  

Available phosphorus and potassium 

concentration from soil samples have been extracted 

using calcium acetate-lactate solution (P/AL and 

K/AL) [11].  

 

3. Results and Discussions 
 

3.1. Agrochemical characterisation of the 

unfertilized soil 

 

The table 1 presents the obtained results 

concerning the unfertilised soil analytical 

characterisation and the description of its supply 

status. 

 

Table 1 Witness soil characterization 

 

3.2. Nutritional characteristics of wastes 

 

Table 2 shows the concentration of nutrients in 

the investigated fruit and vegetable waste compared 

with the same characteristics of the materials used as 

natural fertilizers (compost and manure).  

It could be noted that the studied wastes have 

important nutritional potential and high nutrient 

concentrations (nitrogen, phosphorus and potassium) 

due to the chemical composition of raw materials. 

Therefore it is expected that the addition of 

organic waste as fertilizer lead to improved 

nutritional qualities of the soil. 

 

Table 2 Nutrients concentration in studied vegetable 

wastes versus literature data about other organic 

fertilizers 

Parameter,  

UM 

FW VW C M 

TN, % 2.47 3.65 0.3 0.7 – 2.0 

TP, % 0.3 0.4 0.3 0.3 – 1.2 

Potassium, % 3.06 5.38 0.3 0.8 – 0.9 

TN - total nitrogen; TP- total phosphorus; FW – fruit 

waste; VW – vegetable waste; C – compost obtained 

from different organic sources; M – manure. 

 
3.3. Study of the wheat growing in the soil with 

wastes samples 

 

It was found that in all three series of pots 

(control soil, soil with fruit waste and soil with 

vegetable waste) wheat germinated in five days. Ten 

days after germination, wheat in the pots with fruit 

Parameter, UM Value Supply status 

pH, units 8.2 Weak alcaline 

P-AL, ppm 143.09 Very good 

K-Al, ppm 530 Very good 

Humus, % 2.83 Middle  

Total  

nitrogen,  

% 

0.138 Middle 

Organic  

matter, % 

9.5 Very low 
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waste was 4 cm (mean value), the same as in the 

control pots and in the pots of vegetable waste had a 

height of 6 cm (mean value). After 15 days was 

observed the same difference in height of 2 cm for 

the wheat grown in soil with vegetable waste (12 

cm) and grown in soil with fruit waste (10 cm) - 

which was the same level as in the control pots 

(Fig.1). 

 

 
  a   b   

 
Fig.1. Comparative height of the wheat plants 

cultivated in soils mixed with fruit waste (a) and 

with vegetable waste (b). 

 

3.4. The influence of the soil fertilization with fruit 

waste and vegetable waste on the soil characteristics 

 

The analytical data regarding the concentration 

of the available phosphorus and potassium extracted 

in calcium acetate-lactate (P/AL and K/AL) in the 

investigated samples are presented in Fig. 2 and 

Fig.3. 

There is an increase in the intake of nutrients as 

follows: 

• Phosphorus concentration showed a significant 

increase (about two times) in the soil with fruit 

waste before wheat growing, while in the soil 

with vegetable the increase was of about three 

times. 

• Potassium concentration showed a significant 

increase (about three times) in soil mixed with 

both types of waste (vegetable waste and fruit 

waste). 

This increase is due to the organic fertilizers’ 

intake of assimilate nutrients and to their positive 

effect on the physical and chemical properties of soil 

[8]. 

 

 

 

 

Fig.2. P/AL concentration (ppm, mean values) in 

analysed samples: 1 – control soil; 4 - soil mixed 

with fruit wastes before the growth of the wheat; 5 - 

soil mixed with fruit wastes after the growth of the 

wheat; 6 - soil mixed with vegetable wastes before 

the growth of the wheat; 7 - soil mixed with 

vegetable wastes after the growth of the wheat. 

 

 

 

 

 

Fig. 3. K/AL concentration (ppm, mean 

values) in analysed samples: 1 – control soil; 4 - soil 

mixed with fruit wastes before the growth of the 

wheat; 5 - soil mixed with fruit wastes after the 

growth of the wheat; 6 - soil mixed with vegetable 

wastes before the growth of the wheat; 7 - soil 

mixed with vegetable wastes after the growth of the 

wheat. 

 

To understand the causes of change in soil 

humus content is useful the concept that describes 

organic matter as the main repository of chemical 

energy in photosynthesis related to plant and its 
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associated entropy. Humus contributes strongly to 

the occurrence of fertility and to the soil’s 

production capacity. Table 3 presents the obtained 

results concerning the parameters of which depends 

the soil fertility (humus, total nitrogen, and organic 

matter) in analysed samples before and after the 

growth of wheat.  

Humus content increased significantly from 

2.83% to 4.90% to the application of organic 

fertilizer from vegetable waste and from 2.83 to 

4.35% to the application of organic fertilizer from 

the fruit waste. Humic substances are exposed to 

oxidative degradation till the stable compounds; the 

released energy together with some of the 

intermediate products are used in the metabolism of 

soil microorganisms [9, 10]. 
 

Table 3. Humus, total nitrogen and organic matter 
concentration in the investigated samples 

 

Sample Humus 
% 

Total 
nitrogen 

% 

Organic 
matter 

4. 4.35 0.21 11.00 
5. 3.91 0.19 10.50 

6. 4.90 0.24 15.00 
7. 4.62 0.22 11.00 

 
Rational application of organic fertilizers has 

important implications for nutrient content, humus 
and soil organic matter which leads to higher crop 
yields in terms of quality and quantity. 

 
4. Conclusions 

 
The aim of the performed experiments was to 

study the contribution of fruit and vegetable waste 
on soil fertility. The obtained results show the 
following: 
(i) The nutrients concentration in vegetable waste 
was higher than in fruit waste; 
(ii) After applying vegetable waste to soil, increased 
values of all nutrients concentrations have been 
observed, while the fruit waste only increases the 
concentration of nitrogen and potassium in soil; 
(iii) The content of humus and organic matter in the 
soil has been significantly improved under the 
influence of the studied fruit and vegetable wastes; 
(iv) The obtained analytical results have been 
confirmed experimentally by the more vigorous 
growth of the wheat in the soil amended with waste 

vegetable. Although potassium and organic matter 
have higher values in the soil amended with fruit 
waste than in the witness soil, the growth of the 
wheat was similar with those in the control soil. 
The explanation consists in the limiting role of 
phosphorus that in the case of fruit waste is equal to 
the concentration in the control soil. 
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