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ABSTRACT  
 

Field experiment was conducted under greenhouse conditions during two successive winter seasons 
of 2014-2015 and 2015-2016 to investigate the effect of different mixes of organic fertilizers 
(combinations between rabbit manure, olive pomace and/or compost with 50% of mineral fertilizers 
compared to 100% mineral fertilizer) and different mulches colors (control, transparent and black) on 
growth and yield of eggplant (Solanum melongena L.). Transparent and black plastic mulch treatments led 
to increase the soil temperature and soil moisture content compared with bare soil treatment (control). The 
transparent plastic mulch was more effective than the black plastic mulch regarding plant growth and 
yield. Besides, using the plastic mulches enhanced the plant roots uptake and the plant leaves contain the 
highest minerals N, P and K. The mixing 50% amount of mineral fertilizers and the three tested sources of 
organic fertilizers i.e. rabbit manure, olive pomace and compost (1:1:1) (V) obtained the highest values of 
vegetative growth and fruit yield in the both growing seasons. On the contrary, using olive pomace as 
individual organic fertilizer with the half amount of mineral fertilizers produce the lowest values of 
vegetative growth as well as fruit yield. The maximum fruit yields were 2022 and 2044 g per plant in the 
first and second season, respectively, was obtained by combining the half amount of mineral fertilizers and 
the mix of (rabbit manure, olive pomace and compost) under transparent plastic mulch. Whereas, the 
lowest fruit yield was 467 g per plant obtained from bare soil (non-mulched treatment) combined with 
olive pomase plus half amount of mineral fertilizers.  
 
Key words: Eggplant, Solanum melongena,  plastic mulch, soil temperature, soil moisture, olive pomase, 

rabbit manure, compost 
 

Introduction 
 

Organic farming and organic products are gaining momentum in the agricultural sector as they are 
widely promoted by the department of agriculture nationwide. The main role of organic farming is 
maintaining the soil which produces healthy plants and creates a balance between the interconnected 
system of health of people, soil, soil organisms, plants, and animals. One of the requisites of organic 
farming is the use of organic fertilizers.  The rising cost of inorganic fertilizers and issues about its impact 
on the soil environment have led to a significant shift toward the use of organic fertilizers. The increasing 
popularity of the use of compost organic fertilizer also evolved from the recognition that most of our 
agricultural lands are nutrient-degraded and soil deterioration keeps on advancing (Louisa and Taguiling, 
2013)  

 Both of mineral fertilizers and organic manures have their own roles to play in soil fertility 
management, but we cannot individually depend on one of them to supply all the nutrients and other 
conditions of growth for producing eggplant (Suge et al., 2011).  

Rabbit manure contains a much larger amount of nutrients than many of animals manure. (Anon, 
1998).  

Olive pomace is the solid by-product obtained from the extraction of olive oil revealing serious 
environmental problems in all Mediterranean countries olive growing (Sadak et al., 2016).  

Olive Pomace is acidic, with a very high content of organic matter and carbon, rich in potassium 
and poor in phosphorus with intermediate levels of nitrogen and may also contain phenolic and lipid 
compounds.    
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Generally, there are some information is available regarding the effect of pomace application on 
growth and yield of vegetables crops. 

  Photosynthetic rate, plant dry weight, number of fruits of tomato was increased when amended 
by 3 or 10 t ha-1 of pomace compost (Alfano et al., 2009).  

Combination of pomace compost and half amount of inorganic fertilizers, N, P and K improved 
plant production of tomato and lettuce compared with only compost amended and unfertilized soil (Altieri 
and Esposito, 2010)  

In fact, plastic mulches have many positive advantages such as increased yields, earlier maturing of 
crops, higher quality, enhanced insect/ pest management, and weed control. Furthermore, black 
polyethylene cover sheets increases soil moisture retention, soil temperature, reduces evapotranspiration 
from the soil and enhance crop yield. The effect of black polyethylene on soil properties and crop yield has 
been investigated by several workers (Miyasaka et al., 2001; Moreno and Moreno, 2008; Oñate and Peco, 
2005; Van der Meulen et al., 2006; Anikwe et al., 2007; Ossom and Matsenjwa, 2007; Chaudhry et al., 
2008; Singh et al., 2008;  Islam et al., 2007; Islam et al., 2006). 

The use of plastic materials for mulching is a very common practice for vegetable crops and black 
polyethylene is widely used due to its excellent properties and low cost (Moreno and Moreno, 2008). 

Streck et al., (1995) used different color of plastic mulch in tomato production and found that the 
highest soil temperatures were obtained under transparent mulch.  

Therefore, the study aimed to investigate the effect of different colors of plastic mulches, as a 
climate modification treatment, and the effect of using some untraditional organic fertilizers instead of 
some amount of inorganic fertilizers on eggplant production in winter season under greenhouse conditions 
in Egypt. 
 

Materials and Methods 
 

This field experiment was conducted at the experimental site of Central Laboratory for Agricultural 
Climate (CLAC), Agricultural Research Centre (ARC), Dokki, Giza governorate, under greenhouse 
conditions, during the two successive winter seasons of 2014 - 2015 and 2015 – 2016. The experiment 
investigated the effect of different colors of plastic mulch and different organic fertilizers on the growth 
and yield of eggplant plants, Solanum melongena L.  cv. Soma F1 hybrid.  

  
Experimental layout: 
 

The seeds of eggplant cv. Soma F1 hybrid, long white fruits, were sowed in the nursery using 
plastic trays. The sowing date was October, 15 and the transplants were transplanted under greenhouse 
after formed two truth leaf in November, 15 in both growing seasons.   

Two field treatments were applied on eggplant transplants; the first treatment was six different 
organic fertilizers which were in the main plots as follows:  
F1 = Rabbit manure + olive pomace + compost (1:1:1) (V) + 50% recommended amount of mineral 

fertilizers.  
F2 = Rabbit manure + olive pomace (1:1) (V) + 50% recommended amount of mineral fertilizers.  
F3 = Rabbit manure + 50% recommended amount of mineral fertilizers  
F4 = Compost + 50% recommended amount of mineral fertilizers  
F5 = Olive pomace + 50% recommended amount of mineral fertilizers  
F6 = 100% recommended amount of mineral fertilizers.  

The recommended amount of mineral fertilizers was added according to Ministry of Agriculture and 
Land Reclamation (2013) as follow:  
133.25 Kg N / feddan as 650 kg ammonium sulphate (20.5% N), 96 kg K2O / feddan as 200 Kg potassium 
sulphate (48% k2O) and 62 kg P2O5 / feddan as 400 Kg calcium superphosphate (15.5 % P2O5). 

The different treatments of organic fertilizers were mixed with the soil in the depth of 15 cm at the 
rate of 30 m3 / feddan. So, each treatment (60 m2) received 750 liter of organic fertilizers. 

The second treatment was two different colors of plastic mulch (40 Micron thickness), beside bare 
soil treatment as a control which were in sub plots as follows:  
M1 = Transparent plastic mulch.  
M2 = Black plastic mulch.  
M3 = Bare soil, non-mulched (control).  

http://www.agronomy.it/index.php/agro/article/view/ija.2013.e25/631
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The experimental design was split plot design with three replicates. The treatments of organic 
fertilizers were distributed as the main plots (6 raised beds). Each raised bed was divided to 9 subplots. 
Mulches treatments were distributed randomly in each part of raised bed. The subplot area was 6.5 m2. So, 
there were a total of 3 (replicates) x 6 (organic fertilizers treatment) x 3 (mulch treatment) x 26 (no. of 
plants for each subplot), namely 1404 experimental plants.  

The experimental soil was analyzed, two weeks before work. The physical and chemical properties 
of the experimental soil are shown in Table (1). Also, the different kind of organic fertilizers i.e., compost, 
rabbit manure and olive pomace were analyzed two weeks before the starting of the experiment at the first 
season and the chemical composition is shown in Tables (2). 

 
Table 1: The physical and chemical properties of the experimental soil. 

Particle size distribution OM (%) 0.35 

Sand 15 % Cations and anions (meq/l) 

Silt 35 % Ca 6.0 

Clay 50 % Mg 3.0 

Texture Clay  Na 20.1 

PH (1:2:3) 8.2 K 1.2 

EC (dS / m) 2.4 Cl 13.0 

CaCo3 (%) 16.0 HCO3 2.6 

 
Table 2: The chemical composition of compost, rabbit manure and olive pomace. 

Organic fertilizer 
EC  

(dS / m) 
pH (1:2.5) O.M (%) C:N ratio N (%) P (%) K (%) 

Compost 1.91 8.06 26.2 20:1 0.52 0.4 0.6 
Rabbit manure 1.50 8.95 77.29 15:1 1.79 0.59 0.67 
Olive pomace 0.81 4.84 55.8 26:1 0.97 0.56 4.82 

 
Climatic data, maximum (T. max. oC) and minimum (T. min. oC) air temperature and relative 

humidity (RH %) were recorded under greenhouse conditions by the meteorological station of CLAC 
during both growing seasons and the date are shown in Table (3). 
 
Table 3: Average maximum and minimum air temperature and relative humidity under greenhouse condition 

during both growing seasons 

       First season (2014-2015) Second season (2015-2016) 

Month T. max. oC T. min oC RH (%) T. max. oC T. min oC RH (%) 

Nov. 25.7 13.9 65.0 25.7 16.4 65.9 

Dec. 23.3 10.9 67.9 20.6 10.7 68.2 

Jan. 21.4 8.9 72.0 19.9 8.2 57.8 

Feb. 22.6 10.4 67.4 20.9 9.0 56.4 

Mar. 25.4 13.2 55.2 25.0 13.2 56.1 

Apr. 29.6 16.1 49.2 27.6 14.0 48.9 

May 32.8 19.4 46.7 32.5 19.4 48.1 

 
Recorded data: 
 

Soil temperature (oC) was estimated weekly in 20 cm depth of soil by using soil thermometer during 
growing season under different treatments of plastic cover mulch. Besides, the soil moisture (%) was 
estimated under different covers of plastic mulch, as well in both growing seasons by using soil moisture 
meter. 

For the vegetative growth estimation, sample of five plants from each sub plot were taken randomly 
after 60 days after transplanting to record the following characters i.e., plant height (cm), number of leaves 
per plant, stem diameter (mm), number of shoots per plant and number of flowers per plant.  

The average leaf area (cm2) was measured for the 5th true leaf from the apical tip of plant by using (CI-
203 LASER AREA METER). 
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Plant fresh weight (g) and plant dry weight (g) were also measured. The average dry weight of plant 
sample was dried at 70 oC in the oven.  

For the chemical composition estimation, sample of the fourth top leave from the apical tip of plant 
was dried at 70 ºC for three days. Then it was digested to determine N, P and K contents as follows:  

 Total nitrogen (%) in leaves was determined by using the micro kjeldahl by A.O.A.C. (1990). 
 Phosphorus (%) was determined calorimetrically at 550 nm as described by Ranganna (1979). 
 Potassium (%) was determined by flame photometer as described by Ranganna (1979). 

The total yield of eggplant fruits was estimated by collecting every weekly picking and the total yield was 
estimated, at the end of harvesting season (Kg / plant) for each treatment.  
 

Economic evaluation 
The economic evaluation of greenhouse, (540 m2) production of eggplant fruit yield was 

calculated by simple method as follows: 
 Total return (EGP/ GH) = Total yield (Kg) x Price which was 3 EGP in 2015 and 3.5 EGP in 

2016. 
 Fertilizers cost which included to the cost of different fertilizers mixes (organic and inorganic). 
 Operation cost (laborers, irrigation, pesticides, seedlings, mulching and others)  
 Net income = Total return – (Fertilizers cost + Operation cost). 
 

 Statistical analysis: 
          All obtained data were subjected to statistical analysis for variance by using split plot design as 
mentioned by Gomez and Gomez (1983) for calculating the least significant differences between 
treatments. 
 
Results and Discussion 
 
Soil temperature  

Data in Fig (1 & 2) shows the effect of different plastic mulch on soil temperature values during 
both growing seasons. Obviously, both of mulching color, transparent (M1) and black (M2) were more 
effective on soil temperature (oC) values comparing with bare soil treatment (M3). The highest values of 
soil temperature (oC) were obtained by using transparent plastic mulch followed by using black mulch. The 
lowest values of soil temperature resulted by using bare soil treatment in both growing seasons. These 
results due to that using plastic mulches decrease the soil heat flux comparing with bare soil. Besides, 
transparent mulch promotes a relatively large net radiation at the soil surface. These results are in 
agreement with those of Streck et al. (1995); Moreno and Moreno, (2008).  
 
Soil moisture content  

Data in Fig (3 & 4) obtained the effect of different plastic mulch on soil moisture content (%) during 
both growing seasons. It`s clearly noted that both of mulching colors were more effective on soil moisture 
values compared with bare soil. The highest values of soil moisture were obtained by using transparent 
plastic mulch followed by using black mulch. The lowest values of soil moisture were obtained by using 
bare soil treatment in both growing seasons. These results due to that using plastic mulch decrease the 
evaporation rate from soil surface and led to increase the soil moisture content. These results are in 
agreement with those of Miyasaka et al. (2001); Moreno and Moreno, (2008); Oñate and Peco, (2005); 
Van der Meulen et al. (2006); Anikwe et al. (2007); Ossom and Matsenjwa, (2007); Chaudhry et al. 
(2008); Singh et al. (2008);  Islam et al. (2007); Islam et al. (2006). 
 
Vegetative Growth 
 

Date in Tables (4, 5 & 6) illustrated that plastic mulch, organic fertilizers and their interaction 
significantly affected plant height, number of leaves, stem diameter, shoots number, leaf area, flowers 
number and plant fresh and dry weight of eggplant plants during both growing seasons.  

Regarding to plastic mulch treatment, results cleared that using both transparent and black mulch 
positively affected mentioned characteristics compared with bare soil treatment. The transparent mulch 
treatment gave the highest values of these characteristics whereas, non-mulched treatment i.e., bare soil 
gave the lowest values. These results may be due to the effect of plastic mulch on cultivated soil which 
increased soil temperature and moisture content. These results agreed with those of Miyasaka et al. (2001); 
Moreno and Moreno, (2008). 
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 Fig. 1: The effect of different colors of plastic mulch on soil temperature during 2014-2015.  
 

 
Fig. 2: The effect of different colors of plastic mulch on soil temperature during 2015-2016.  
 
 

 
 Fig. 3: The effect of different colors of plastic mulch on soil moisture content during 2014-2015  

 
Fig. 4: The effect of different colors of plastic mulch on soil moisture content during 2015-2016. 
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Concerning the effect of organic fertilizers, obtained data illustrated that using the mix of three 
organic fertilizers i.e., compost, rabbit manure and olive pomace with the half amount of mineral fertilizers 
(F1) gave the highest values of studied characteristics, followed by using 100% mineral fertilizers 
treatment (F6). In the contrary, using of compost, rabbit manure and olive pomace individually i.e., F4, F3 
and F5, respectively gave lower values than mixed treatment. The lowest values were obtained by using 
olive pomace (F5) individually in both growing season. These results may be due to that mixing of 
different organic fertilizers gave the advantage of every kind of fertilizer which enhanced soil chemical 
and physical properties and led to encouraging plant growth. These results agreed with those of (Alfano et 
al., 2009 and Altieri and Esposito, 2010).               

Data in Tables (4, 5 & 6) obviously stated the interaction between plastic mulch and organic 
fertilizers on vegetative characteristics of eggplant. The best results obtained by combined transparent 
mulch with the mix of rabbit manure, compost, olive pomace and half amount of mineral fertilizers, 
followed by using transparent mulch combined with full amount of mineral fertilizers, (100%). Besides, 
combined between black mulch and the same mix of organic fertilizers gave better results than those of 
using mixed fertilizers in the bare soil treatment. Those were in agreement with the results of Alfano et al. 
(2009); Chaudhry et al. (2008); Singh et al. (2008);  Islam et al. (2007); Islam et al. (2006).  
 
Table 4: The effect of different plastic mulch, organic fertilizers and their interaction on plant height, number of leaves and 

stem diameter of eggplant. 
  Plant height (cm) 
  First season (2014-2015) 
  F1 F2 F3 F4 F5 F6 Mean 

M1 110.2 a 93.7 f 87.33 j 85.0 j 65.3 m 102.5 d 90.7 A 
M2 104.5 b 90.5 g 87.37 i 80.7 k 54.3 n 100.7 e 86.4 B 
M3 103.7 bc 89.77gh 87.83hi 70.9 l 51.53o 99.5 e 83.9 C 

Mean 106.1 A 91.3 C 87.5 D 78.9 E 57.1 F 100.9 B   
Second season (2015-2016) 

M1 113.5 a 96.5 e 90.0 h 87.6 i 67.3 l 105.6 bc 93.4 A 
M2 107.6 b 93.2 f 90.0 h 83.1 j 56.0 m 103.7 cd 88.9 B 
M3 106.8 b 92.5 fg 90.5 gh 73.0 k 53.1 n 102.5 d 86.4 C 

Mean 109.3 A 94.1 C 90.1 D 81.2 E 58.8 F 103.9 B   
  Number of leaves 
  F1 F2 F3 F4 F5 F6 Mean 
  First season (2014-2015) 

M1 75.6 a 48.8 f 45.0 g 40.3 i 27.0 k 55.5 d 48.7 A 
M2 72.9 b 45.8 g 43.9 h 34.8 j 24.9 l 50.4 e 45.4 B 
M3 56.8 c 44.8 gh 40.9 i 26.7 k 22.8 m  50.4 e 40.4 C 

Mean 68.4 A 46.5 C 43.3 D 33.9 E 24.9 F 52.1 B   
  Second season (2015-2016) 

M1 77.1 a 49.8 f 45.9 g 41.1 i 27.5 k 56.6 d 49.7 A 
M2 74.4 b 46.7 g 44.8 h 35.5 j 25.4 l 51.4 e 46.4 B 
M3 57.9 c 45.7 gh 41.7 i 27.2 k 23.3 m 51.4 e 41.2 C 

Mean 69.8 A 47.4 C 44.1 D 34.6 E 25.4 F 53.1 B   
  Stem diameter (mm) 
  F1 F2 F3 F4 F5 F6 Mean 
  First season (2014-2015) 

M1 16.8 a 13.8 d 13.6 de 11.9 f 10.8 h 14.0 d 13.5 A 
M2 16.0 b 14.1 d 13.0 e 11.7fg 10.9 gh 13.9 d 13.3 B 
M3 14.9 c 13.8 d 12.9 e 10.9 gh 10.0 i 14.0 d 12.8 C 

Mean 15.9 A 13.9 B 13.2 C 11.5 D 10.6 E 14.0 B   
  Second season (2015-2016) 

M1 17.1 a 14.1 d 13.8 de 12.1 f 11.0 h 14.3 d 13.7 A 
M2 16.2 b 14.3 d 13.2 e 11.9 fg 11.1 gh 14.1 d 13.5 B 
M3 15.1 c 14.0 d 13.1 e 11.1 gh 10.2 i 14.2 d 13.0 C 

Mean 16.1 A 14.1 B 13.4 C 11.7 D 10.8 E 14.2 B   
M1 = Transparent plastic mulch.      M2 = Black plastic mulch.             M3 = Bare soil, non-mulched (control).  
F1 = Rabbit manure + olive pomace + compost (1:1:1) (V) + 50% recommended amount of mineral fertilizers. F2 = Rabbit manure + olive 
pomace (1:1) (V) + 50% recommended amount of mineral fertilizers. F3 = Rabbit manure + 50% recommended amount of mineral 
fertilizers F4 = Compost + 50% recommended amount of mineral fertilizers F5 = Olive pomace + 50% recommended amount of mineral 
fertilizers  F6 = 100% recommended amount of mineral fertilizers.  

 
 

http://www.agronomy.it/index.php/agro/article/view/ija.2013.e25/631
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Table 5: The effect of different plastic mulch, organic fertilizers and their interaction on shoots number, leaf 
area and flowers number of eggplant. 

 
Shoots number 

 
First season (2014-2015) 

 
F1 F2 F3 F4 F5 F6 Mean 

M1 6.8 a 4.0 c 3.9 c 3.0 d 3.0 d 5.1 b 4.3 A 
M2 5.1 b 4.0 c 4.0 c 3.0 d 3.0 d 4.9 b 4.0 B 
M3 4.9 b 3.9 c 4.1 c 2.1 e 2.0 e 4.9 b 3.7 C 

Mean 5.6 A 4.0 C 4.0 C 2.7 D 2.7 D 5.0 B 
 

 
Second season (2015-2016) 

M1 7.5 a 4.4 c 4.3 c 3.3 d 3.3 d 5.6 b 4.7 A 
M2 5.6 b 4.4 c 4.4 c 3.3 d 3.3 d 5.4 b 4.4 B 
M3 5.4 b 4.3 c 4.5 c 2.3 e 2.2 e 5.4 b 4.0 C 

Mean 6.2 A 4.4 C 4.4 C 3.0 D 2.9 D 5.5 B 
 

 
Leaf area (cm2) 

 
F1 F2 F3 F4 F5 F6 Mean 

 
First season (2014-2015) 

M1 387.0 a 295.0 ef 268.6 g 243.5 i 216.4 k 358.3 c 294.8 A 
M2 382.2 ab 287.6 f 257.7 h 241.5 i 214.0 k 303.0 d 281.0 B 
M3 378.2 b 275.17 g 245.8 i 225.6 j 189.6 l 298.7 de 268.8 C 

Mean 382.5 A 285.9 C 257.4 D 236.8 E 206.7 F 320.0 B 
 

 
Second season (2015-2016) 

M1 464.4 a 354.0 ef 322.4 g 292.2 i 259.7 k 430.0 c 353.8 A 
M2 458.6 ab 345.1 f 309.2 h 289.8 i 256.8 k 363.6 d 337.2 B 
M3 453.8 b 330.2 g 295.0 i 270.7 j 227.5 l 358.4 de 322.6 C 

Mean 458.9 A 343.1 C 308.9 D 284.2 E 248.0 F 384.0 B 
 

 
Flowers number 

 
F1 F2 F3 F4 F5 F6 Mean 

 
First season (2014-2015) 

M1 50.9 a 25.0 de 15.8 g 13.0 hi 11.9 i 26.6 cd 23.9 A 
M2 46.9 b 24.3 e 14.4 gh 9.7 j 7.9 jk 26.0 de 21.6 B 
M3 28.3 c 21.0 f 14.0 gh 7.6 k 7.3 k 26.2 de 17.4 C 

Mean 42.0 A 23.4 C 14.8 D 10.1 E 9.0 F 26.3 B 
 

 
Second season (2015-2016) 

M1 51.9 a 25.5 de 16.1 g 13.3 hi 12.1 i 27.1 cd 24.3 A 
M2 47.8 b 24.8 e 14.7 gh 9.9 j 8.1 jk 26.533 22.0 B 
M3 28.9 c 21.4 f 14.3 gh 7.8 k 7.4 k 26.7 de 17.7 C 

Mean 42.9 A 23.9 C 15.1 D 10.3 E 9.2 F 26.8 B 
 

 
Table 6: The effect of different plastic mulch, organic fertilizers and their interaction on plant fresh and dry 

weight of eggplant. 

 
Plant fresh weight (g) 

 
First season (2014-2015) 

 
F1 F2 F3 F4 F5 F6 Mean 

M1 454.1 a 383.5 f 328.0 i 268.3 l 134.2 n 430.3 c 333.1 A 
M2 437.9 b 362.3 g 305.1 j 193.6 m 126.0 o 424.0 d 308.2 B 
M3 433.9 c 336.1 h 272.2 k 134.3 n 116.1 p 392.7 e 280.9 C 

Mean 442.0 A 360.6 C 301.8 D 198.8 E 125.4 F 415.7 B 
 

 
Second season (2015-2016) 

M1 590.3 a 498.5 f 426.4 i 348.8 l 174.4 n 559.4 c 433.0 A 
M2 569.3 b 471.0 g 396.7 j 251.7 m 163.8 o 551.2 d 400.6 B 
M3 564.0 c 437.0 h 353.8 k 174.6 n 151.0 p 510.5 e 365.2 C 

Mean 574.5 A 468.8 C 392.3 D 258.4 E 163.1 F 540.4 B 
 

 
Plant dry weight (g) 

 
F1 F2 F3 F4 F5 F6 Mean 

 
First season (2014-2015) 

M1 141.5 a 52.2 f 45.3 h 36.0 j 17.7 n 77.8 d 61.8 A 
M2 98.0 b 48.6 g 44.8 hi 32.3 k 21.0 m 67.7 e 52.1 B 
M3 88.0 c 45.6 h 42.4 i 30.4 k 25.8 l 54.7 f 47.8 C 

Mean 109.2 A 48.8 C 44.1 D 32.9 E 21.5 F 66.7 B 
 

 
Second season (2015-2016) 

M1 184.0 a 67.9 f 58.9 h 46.8 j 23.1 n 101.2 d 80.297 A 

M2 127.4 b 63.1 g 58.2 hi 42.0 k 27.3 m 88.1 e 67.665 B 

M3 114.4 c 59.3 h 55.1 i 39.6 k 33.5 l 71.1 f 62.162 C 
Mean 141.9 A 63.4 C 57.4 D 42.8 E 28.0 F 86.8 B 
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Mineral contents 
 

The effect of different plastic mulch and organic fertilizers and their interaction on N, P and K 

contents of eggplant are presented in Table (7) Data reveal that plastic mulch treatment affected N, P and 

K contents significantly during both experimental seasons. The highest value was occurred using 

transparent mulch treatment. Bare soil gave the lowest values. These results may be due to that using 

plastic mulch decrease the evaporation rate from soil surface and led to increase the soil moisture content 

which enhances the uptake of minerals as shown in Fig (3 & 4). These results are agreed with those of 

Miyasaka et al. (2001); Moreno and Moreno, (2008). 

Mineral contents were influenced by different organic fertilizers during both studied seasons. The 

highest value was found when using the mix of the three organic fertilizers i.e., compost, rabbit manure 

and olive pomace with the half amount of mineral fertilizers (F1) gave the highest values of N, P and K 

content followed by using 100% mineral fertilizers treatment (F6). The lowest values were obtained by 

using olive pomace individually (F5) in both growing seasons. These results may be due to that mixing of 

different organic fertilizers gave the advantage of every kind of fertilizer which enhanced soil chemical 

and physical properties and led to encouraging plant growth. These results are in agreement with those of 

Alfano et al. (2009) and Altieri and Esposito, (2010).               

Data in Table (7) obviously stated the interaction between plastic mulch and organic fertilizers on 

mineral contents of eggplant. The best results obtained by combined transparent mulch with the mix of 

rabbit manure, compost, olive pomace, followed by using transparent mulch combined with full amount of 

mineral fertilizers, (100%). These results are in agreement with the results of Alfano et al. (2009); 

Chaudhry et al. (2008); Singh et al. (2008);  Islam et al. (2007); Islam et al. (2006). 

 

Fruits yield  

 

Data displayed in Table (8) show that mulch treatments significantly affected fruits yield of 

eggplant. The highest total yield was found when transparent plastic mulch was used. These results are 

supported by the data of Figures (1, 2, 3 and 4), the soil temperatures tended to be higher  under the 

transparent mulch than the other tested color mulch, also moisture  of soil which is greater than the other 

treatments. Transparent mulch allows most of sunlight radiations passes through in the mulch and heats the 

soil in the root zoon area. So, this effect may be caused by increasing the ability of plant uptakes of 

available water and nutrients which ultimately accelerated the rate of vegetative growth and led to 

increasing fruits yield. These results are matched with those of Streck et al. (1995); Miyasaka et al. (2001); 

Moreno and Moreno, (2008); Oñate and Peco, (2005); Van der Meulen et al. (2006); Anikwe et al., 

(2007); Ossom and Matsenjwa, (2007); Chaudhry et al. (2008); Singh et al. (2008); Islam et al. (2007); 

Islam et al. (2006).  

Fruits yield were influenced by different organic fertilizers during both studied seasons. The highest 

fruits yield was found when using the mix of three organic fertilizers i.e., compost, rabbit manure and olive 

pomace with the half amount of mineral fertilizers (F1) which gave the highest value. The lowest fruits 

yield were obtained by using olive pomace only  in both growing season These results may be due to that 

mixing of different organic fertilizers gave the advantage of every kind of fertilizer which enhanced soil 

chemical and physical properties and led to encouraging plant growth. These results are in agreement with 

those of Alfano et al. (2009) and Altieri and Esposito, (2010).               

The interaction between plastic mulch and organic fertilizers on Fruits yield of eggplant was shown 

in Table (8). The best results were obtained by combined transparent mulch with the mix of rabbit manure, 

compost and olive pomace, followed by using transparent mulch combined with full amount of mineral 

fertilizers, (F6). These results are in agreement with the results of Alfano et al. (2009); Altieri and 

Esposito, (2010); Singh et al. (2011)  
 

http://www.agronomy.it/index.php/agro/article/view/ija.2013.e25/631
http://www.agronomy.it/index.php/agro/article/view/ija.2013.e25/631
http://www.agronomy.it/index.php/agro/article/view/ija.2013.e25/631
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 Table 7: The effect of different plastic mulch, organic fertilizers and their interaction on N, P and K contents of 
eggplant. 

 
Nitrogen content (%) 

 
First season (2014-2015) 

 
F1 F2 F3 F4 F5 F6 Mean 

M1 6.2 a 5.3 b 4.1 d 4.1 de 3.7 ef 6.0 a 4.9 A 
M2 5.9 a 4.8 c 3.7 def 3.9 de 3.3 f 6.0 a 4.6 B 
M3 5.9 a 4.8 c 4.0 de 3.9 de 3.3 f 5.9 a 4.6 B 

Mean 6.0 A 5.0 B 3.9 C 4.0 C 3.4 D 6.0 A 
 

 
Second season (2015-2016) 

M1 6.3 a 5.3 b 4.5 cd 4.2 def 4.0 ef 6.0 a 5.1 A 
M2 6.2 a 4.6 c 4.0 ef 4.1 def 3.5 g 6.0 a 5.0 A 
M3 6.3 a 5.1 b 4.3 cde 4.1 ef 3.9 fg 6.0 a 4.8 B 

Mean 6.3 A 5.0 C 4.3 D 4.1 D 3.8 E 6.0 B 
 

 
Phosphorus content (%) 

 
F1 F2 F3 F4 F5 F6 Mean 

 
First season (2014-2015) 

M1 0.83 b 0.62 cde 0.56 def 0.55 def 0.52 def 0.76 bc 0.77 A 
M2 1.13 a 0.62 cde 0.56 bcd 0.67 cde 0.62 cde 1.03 a 0.64 B 
M3 0.79 b 0.55 def 0.49 ef 0.45 f 0.44 f 0.73 bc 0.57 C 

Mean 0.92 A 0.60 C 0.54 C 0.56 C 0.53 C 0.84 B 
 

 
Second season (2015-2016) 

M1 1.03 bc 0.66 efg 0.57 fghi 0.58 fghi 0.56 fghi 0.81 de 0.84 A 
M2 1.3 a 0.68 ef 0.58 fghi 0.66 efg 0.63 fgh 1.17 ab 0.70 B 
M3 0.87 cd 0.57 fghi 0.51 ghi 0.47 hi 0.45 i 0.71 def 0.60 C 

Mean 1.10 A 0.64 C 0.55 D 0.57 CD 0.55 D 0.90 B 
 

 
Potassium content (%) 

 
F1 F2 F3 F4 F5 F6 Mean 

 
First season (2014-2015) 

M1 4.7 bc 4.6 bcd 4.3 de 3.9 ef 3.7 fg 4.8 ab 4.5 A 
M2 5.2 a 4.6 bcd 4.5 bcd 4.2 de 3.8 f 4.9 ab 4.3 B 
M3 4.3 cd 3.6 fg 3.3 gh 3.3 gh 2.9 h 3.8 f 3.5 C 

Mean 4.7 A 4.2 C 4.0 D 3.8 E 3.5 F 4.5 B 
 

 
Second season (2015-2016) 

M1 5.1 ab 4.7 bc 4.3 cd 3.7 efgh 3.9 defg 5.1 ab 4.7 A 
M2 5.5 a 4.7 bc 4.6 c 4.4 cd 4.0 def 5.1 ab 4.5 B 
M3 4.6 c 3.6 fghi 3.5 ghi 3.4 i 3.2 de 4.1 de 3.7 C 

Mean 5.1 A 4.3 C 4.1 D 3.8 E 3.7 E 4.8 B 
 

 
Table 8: The effect of different plastic mulch, organic fertilizers and their interaction on fruit yield of eggplant. 
  Total yield (g /plant) 
  F1 F2 F3 F4 F5 F6 Mean 
  First season (2014-2015) 

M1 2022 a 1400 e 1244 f 822 k 555 m 1533 c 1263 A 
M2 1644 b 1222 fg 1066 i 688 i 533 m 1467 d 1104 B 
M3 1377 e 1133 h 1000 j 555 m 467 n 1178 gh 952 C 

Mean 1681 A 1251 C 1103 D 688 E 519 F 1393 B   
  Second season (2015-2016) 

M1 2044 a 1422 e 1267 f 844 k 578 m 1556 c 1285 A 
M2 1667 b 1244 fg 1067 i 689 i 533 m 1489 d 1115 B 
M3 1400 e 1133 h 1022 j 556 m 467 n 1200 gh 963 C 

Mean 1704 A 1267 C 1119 D 696 E 526 F 1415 B   
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Economic evaluation  
 

Data in Table (9) show the economic evaluation of the different combinations between the plastic 
mulch and the organic fertilizers on eggplant yield for the greenhouse (GH) area (540 m2). Obviously, data 
stated that the application of transparent mulch (M1) with the organic fertilizers mix F1 (Rabbit manure + 
olive pomace + compost + half amount of inorganic fertilizers) achieved the highest net income of 
greenhouse in both growing seasons. On the contrary, using of compost or olive pomace individually with 
the half amount of inorganic fertilizers under different kind of plastic mulch occurred lose of money during 
2015 and 2016 seasons because the yield price was lower than the total cost of production. So, it`s 
recommended to apply the treatment of transparent plastic mulch with the mix of rabbit manure, olive 
pomace and compost with the half amount of inorganic fertilizers to get the highest economical rate.    

 
Table 9: Economic evaluation of using the plastic mulch, different organic fertilizers and their interaction on 

greenhouse (GH) production of eggplant fruits. 

Mulch Fertilizers 

Yield  
(Kg / GH) 

Yield price  
(EGP / GH) 

Fertilizers cost  
(EGP / GH) 

Total cost  
(EGP) 

Net income  
(EGP) 

2015 2016 2015 2016 2015 2016 2015 2016 2015 2016 

M1 

F1 2542 2570 7627 7710 1268 1395 3059 3391 4568 4236 

F2 1760 1788 5280 5364 889 978 2680 2975 2600 2305 

F3 1564 1592 4693 4777 1039 1143 2830 3140 1863 1554 

F4 1034 1062 3101 3185 2025 2228 3816 4224 -715 -1123 

F5 698 726 2095 2179 739 813 2530 2810 -435 -714 

F6 1928 1956 5783 5867 1050 1155 2841 3151 2942 2631 

M2 

F1 2067 2095 6202 6286 1268 1395 3059 3391 3143 2811 

F2 1537 1564 4610 4693 889 978 2680 2975 1930 1635 

F3 1341 1341 4023 4023 1039 1143 2830 3140 1193 883 

F4 866 866 2598 2598 2025 2228 3816 4224 -1218 -1626 

F5 670 670 2011 2011 739 813 2530 2810 -519 -798 

F6 1844 1872 5531 5615 1050 1155 2841 3151 2691 2380 

M3 

F1 1732 1760 5196 5280 1268 1395 2885 3218 2311 1979 

F2 1425 1425 4274 4274 889 978 2506 2801 1768 1473 

F3 1257 1285 3771 3855 1039 1143 2656 2966 1115 805 

F4 698 698 2095 2095 2025 2228 3642 4050 -1547 -1955 

F5 587 587 1760 1760 739 813 2356 2636 -596 -876 

F6 1481 1509 4442 4526 1050 1155 2667 2978 1775 1464 

GH : Greenhouse                             EGP: Egyptian pound  
 
Conclusion 
 

Nowadays, the cost of Mineral fertilizers in Egypt is very expensive and increasing rapidly day after 
day. Besides, the issues about its impact on the soil environment have led to a significant shift toward the 
use of organic fertilizers. On the other hands, mulching practice is enhancing vegetable production 
especially, during cold temperatures in the winter season which enhance the soil environment of plant 
growth by rising soil temperature and save available water. In this study, eggplant fruits are produced by 
using some of organic fertilizers instead the full amount of inorganic fertilizers, so we saved money as well 
as human health.   
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