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Abstract: An experiment studying the effect of differently prepared palm waste-based substrates on 
the growth of tomato plants were carried out under greenhouse conditions. The experiment was 
conducted as split factorial in a completely randomized block design with 9 treatments and 4 
 replications. Treatments were three composting times (C) and three sizes (S) of palm waste included: 
C1S1= (size 0-0.5 cm + 0 month composted), C2S1= (size 0-0.5 cm + 3 months composted), C3S1= (size 
0-0.5 cm + 6 months composted), C1S2= (size 0.5-1 cm + 0 month composted),  C2S2= (size 0.5-1 cm + 
3 months composted), C3S2= (size 0.5-1 cm + 6 months composted), C1S3= (size 1-2 cm + 0 month 
composted), C2S3= (size 1-2 cm + 3 months composted), C3S3= (size 1-2 cm + 6 months composted). 
During cultivation, the Papadopolus formula was used as fertigation solution. Leaf macro nutrients 
content (N, P, K, Ca and Mg), root dry weight and plant height differed significantly depending on 
composting time, particle size and their interactions. The highest macro elements in leaves were related 
to size 0.5-1cm and 6 months composted. Maximum root dry weight and plant height were observed in 
palm waste without composting time and size 1-2 cm. Nevertheless, no effect was found on stem 
diameter. The result of this research indicated that the composting time and size of the growing media 
determine the amounts of growing indexes and the nutrient status in tomato plants. 
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INTRODUCTION 

 
Soilless cultivation serves to improve better control of the growing medium and to avoid any likely 

problems for watering and maintaining proper nutrient concentrations. Good control of the plant growth and 
development in soilless cultivation of vegetables give proportionally higher yield and better quality crops 
compared to traditional greenhouse production in soil. This technique is mainly practiced with substrate 
medium. This is due to superior physical and chemical properties of the substrates and their initial low 
infestation rate with pathogenic pest and due to their ease of disinfestations. Frequent irrigation and continued 
fertilization should satisfy nutritional plant demands under most practical situations (Raviv et al., 2002). 
Different substrates have several materials which could have direct and/or indirect effects on plant growth and 
development. Therefore, selecting the best substrate between the various materials is imperative to plant 
productivity (Olympious, 1992). Date-Palm extensively exist in the world and produce a lot of waste per annum 
(Barreveld, 1993). Samiei et al. (2005) investigated effect of peat moss and date-palm wastes as substrates on 
growing of Aglaonema and their results showed that peat moss and date-palm peat were similar in some 
characteristics such as CEC, pH, EC and organic carbon but water holding capacity in peat moss was higher 
than date-palm peat and date-palm waste can be replaced with peat moss substrates. Effect of some culture 
substrates (date-palm peat, cocopeat and perlite) on some growing indices and nutrient elements uptake in 
greenhouse tomato was investigated by Mohammadi-Ghehsareh et al. (2011) and reported that coco peat and 
date- palm peat media had similar properties and they have not created any significant difference on qualitative 
and quantitative indexes in tomato fruit. Also the results of Mohammadi-Ghehsareh et al. (2012) illustrated that 
Perlite and date-palm waste media had similar properties and they had not create any significant difference on 
qualitative and quantitative indices in cucumber fruit. Thus, with considering to low cost, availability and 
abundance of date-palm cultivation in Iran (242000 ha), it seems that date-palm wastes can be replaced with 
perlite media for growing of certain vegetable in Iran. The objective of this research was to study the effect of 
Date-Palm Waste as growing media on the growth of tomato. 
 

MATERIAL AND METHODS 
 
This research was performed in the greenhouse research site of Isfahan Azad University (Khorasgan) in 

Iran. The experiment was  conducted as split factorial in a completely randomized block design with 9 treatments 
and 4  replications. Palm wastes were chopped, sieved and separated in three sizes (<0.5 cm, 0.5-1 cm, and 1-2 
cm). Then, they were kept in 1.5 m3  plastic bags for composting. Animal fertilizer (200 gram Cow manure), 
mineral N (450 gram Urea Fertilizer) and P  (200 gram Superphosphate) were added to the wastes and the bags 
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were placed in hot  condition. For respiration, some air holes were made on the bags and the moisture was 
adjusted to 65%. Every week, the materials  were mixed and put into the bags again (during the 3 and 6 months 
after the starting date).  Then, the processed palm wastes were used as culture media for tomato cultivation. 
Treatments were three composting times (C) and three sizes (S) included: C1S1= (size 0-0.5 cm + 0 month 
composted), C2S1= (size 0-0.5 cm + 3 months composted), C3S1= (size 0-0.5 cm + 6 months composted), C1S2= 
(size 0.5-1 cm + 0 month composted),  C2S2= (size 0.5-1 cm + 3 months composted), C3S2= (size 0.5-1 cm + 6 
months composted), C1S3= (size 1-2 cm + 0 month composted), C2S3= (size 1-2 cm + 3 months composted), 
C3S3= (size 1-2 cm + 6 months composted). Seeds of tomato (Izmir cultivar) were planted in cocopeat and 
transferred to 10 L pots filled with palm wastes. One plant was grown per replicate. Average temperature of day 
and night were 30 and 18°C respectively in greenhouse. During cultivation, the Papadopolus formula was used 
as fertigation solution. Leaching of culture media was performed every fifteen days for prevention of salt 
accumulation in the culture media. Some physiochemical characteristics of the culture media including bulk 
density and porosity (Daifullah et al., 2003), organic carbon (% OC) (Shaw, 2006), water holding capacity 
(WHC) (Verdonck and Gabriels, 1992), cation exchange capacity (CEC) (Rhoades, 1982), total nitrogen (N) 
(Bremner and Mulvaney, 1982), electrical conductivity (EC) and pH (Iasiah et al., 2004) were measured. 
Average of some physicochemical properties of culture media with four replicates has been shown in table 1.   
 
Table 1: Some physicochemical properties of culture media  

Treatment EC pH BD CEC Porosity WHC  C/N
composting time Size (ds m-1) - (gr cm-3) (Cmol kg1)  (%) (%) (%)
C1S1 = 0 month <0.5 cm 6.29 6.84 0.25 38.85 83 89.65 37.88
C2S1= 3 months <0.5 cm 5.68 6.72 0.18 47.49 88 94.26 29.85
C3S1= 6 months <0.5 cm 5.99 6.91 0.19 59.11 87 92.62 25.43
C1S2= 0 month 0.5-1 cm 3.91 6.74 0.17 28.84 89 57.5 40.83
C2S2= 3 months 0.5-1 cm 4.42 6.62 0.18 36.26 88 74.57 33.56
C3S2= 6 months 0.5-1 cm 4.62 6.86 0.19 38.3 87 58.91 28.2
C1S3= 0 month 1-2 cm 3.41 6.69 0.15 18.22 90 37.75 43.67
C2S3= 3 months 1-2 cm 3.8 6.54 0.16 28.99 89 53.48 30.76
C3S3= 6 months 1-2 cm 4.97 6.82 0.17 34.95 88 59.31 23.68

EC: electrical conductivity, BD: bulk density, CEC: cation exchange capacity, WHC: water holding capacity, C/N: carbon to nitrogen ratio. 
C1S1: (size 0-0.5 cm + 0 month composted), C2S1:  (size 0-0.5 cm + 3 months composted), C3S1: (size 0-0.5 cm + 6 months composted), 
C1S2: (size 0.5-1 cm + 0 month composted),  C2S2: (size 0.5-1 cm + 3 months composted), C3S2: (size 0.5-1 cm + 6 months composted), 
C1S3: (size 1-2 cm + 0 month composted), C2S3: (size 1-2 cm + 3 months composted), C3S3: (size 1-2 cm + 6 months composted). 

 
For measuring available nitrogen (N), phosphorus (P), potassium (K), calcium (Ca) and magnesium (Mg) of 

date palm wastes, samples were extracted by CaCl2. 2 H2O + DTPA then available Ca and Mg were read by 
Atomic absorption model of Perkin Elmer Analyst 800 (Bremner and Mulvaney 1982) and available N 
(Bremner and Mulvaney 1982), P (Olsen and Sommers 1982), K (Kudsen and Peterson 1982) were determined. 
Table 2 shows average of concentrations of some available nutrient elements in culture media with four 
replicates. 
 
Table 2: Concentrations of some available nutrient elements in culture media  

Treatment  N P K Ca Mg 
composting time size (mg kg-1) (mg kg-1) (mg kg-1) (mg kg-1) (mg kg-1) 
C1S1 = 0 month <0.5 cm 15.2 103.49 5991.29 5534.44 2271.24 
C2S1= 3 months <0.5 cm 25.83 236.67 8289.47 8373.33 3421.05 
C3S1= 6 months <0.5 cm 29.71 304.39 8500 10495.8 3650 
C1S2= 0 month 0.5-1 cm 13.74 99.37 5895.39 8134.54 3114.1 
C2S2= 3 months 0.5-1 cm 26.46 284.5 7258.06 9001.23 3395.05 
C3S2= 6 months 0.5-1 cm 27.78 378.51 7329.32 9210.53 3386.38 
C1S3= 0 month 1-2 cm 12.92 95.31 5885.42 8782.1 3298.51 
C2S3= 3 months 1-2 cm 20.99 334.38 7772.34 8997.96 3359.98 
C3S3= 6 months 1-2 cm 24.22 457.29 9270.83 8996.86 3348.29 

N: total nitrogen, P: phosphor, K: potassium, Ca: calcium, Mg: magnesium.C1S1: (size 0-0.5 cm + 0 month composted), C2S1:  (size 0-0.5 
cm + 3 months composted), C3S1: (size 0-0.5 cm + 6 months composted), C1S2: (size 0.5-1 cm + 0 month composted),  C2S2: (size 0.5-1 cm 
+ 3 months composted), C3S2: (size 0.5-1 cm + 6 months composted), C1S3: (size 1-2 cm + 0 month composted), C2S3: (size 1-2 cm + 3 
months composted), C3S3: (size 1-2 cm + 6 months composted). 

 
Root dry weight of each replicate was determined by digital scale. Plant height and stem diameter (SD) (by 

caliper) of each tomato plant were measured.  N (Bremner and Mulvaney 1982), P (Olsen and Sommers 1982), 
K (Kudsen and Peterson 1982), Ca and Mg (Atomic absorption) of tomato leaves were measured. Experimental 
data normality was verified, and then data were submitted to analysis of variance, using SAS (1997) software 
package. Means were compared using Duncan multiple test (p< 0.05). 
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RESULT AND DISCUSSION 
 
The effects of composting time, particle size and their interactions on macro nutrients of tomato leaves are 

presented in table 3. Concentrations of N, P, K, Ca and Mg in tomato leaves were significantly affected by 
composting time and particle size (p< 0.05). Highest amounts of N, P, K, Ca and Mg in tomato leaves were 
significantly related to culture media C3. It could be due to maturity of compost. Maturity is associated with 
plant-growth potential and mature compost gives plants an advantage in increased nutrients and water 
availability, and reduces disease pressures (Christian et al., 2009; Iannotti et al., 1993). Maximum 
concentrations of N, P, K, Ca and Mg in tomato leaves were significantly related to particle size S2 (P<0.05). A 
good size media supplies enough anchorage, nutrients, water, oxygen diffusion to the roots (Bunt, 1988). Effect 
of addition of organic (palm peat) and inorganic (perlite) combinations to soil on growing property of 
greenhouse cucumber was investigated by Mohammadi-Ghehsareh et al. (2012) and comparison of means 
showed that treatments had significant effect on N in plant leaf but the concentration of P, K and Ca in plant leaf 
in all substrates had no significant difference. 

 
Table 3: The effects of composting time, particle size and their interactions on macro nutrients of tomato leaves  

Treatment N P K  Ca  Mg 
(%)  (%) (%) (%)  (%) 

Composting time      
C1=0 month 3.72c 0.52b 3.65b 1.34c 0.56c 
C2=3 months 3.82b 0.55a 3.85a 1.4b 0.59b 
C3=6 months 3.89a 0.56a 3.85a 1.51a 0.66a 
Size fraction      
S1=< 0.5 cm 3.72c 0.52c 3.82b 1.35c 0.57c 
S2=0.5-1 cm 3.95a 0.58a 3.87a 1.53a 0.67a 
S3 =1-2 cm 3.77b 0.53b 3.66c 1.37b 0.58b 
Significance of main effects and mean separation values for interactions 
 
Composting time * * * * * 
Size * * * * * 
Composting time× size * * * * * 

 * Significant at the α= 0.05 probability level; NS = non significant 

 
Table 4 illustrates the effects of the composting time, particle size and their interactions on some growing 

indexes of tomato plants. Statistical analysis indicated that composting time, particle size and their interactions 
were significantly different at 5% level for plant height and root dry weight. The highest root dry weight and 
plant height in different composting time and sizes were significantly observed in culture media C1 and size S3 
respectively. It may be result of the porosity in this media. Proper conditions with a view to bulk density and 
porosity in media caused better support of water and nutrient elements for plant leading to good growth 
(Olympious, 1992; Kumar and Goh, 1999). According to results composting time, size and their interactions had 
no effect on stem diameter of tomato plant. Borji et al. (2010) showed that different substrates (date-palm peat, 
perlite, cocopeat+date-palm peat, perlite +date-palm peat and cocopeat + perlite) had no significant difference in 
stem diameter of tomato plant. 

The result of this research indicated that the composting time and size of the growing media determine the 
amounts of growing indexes and the nutrient status in tomato plants. 
 
Table 4: The effects of the composting time, particle size and their interactions on some growing indexes of tomato plants 

Treatment Root dry weight plant height SD 
(gr) (Cm) (Cm) 

Composting time     
C1= 0 month 3.56a 115a 2.27a 
C2= 3 months 3.43b 113.8c 2.2a 
C3= 6 months 3.13c 114.4b 2.27a 
Size fraction    
S1= < 0.5 cm 3.12c 105c 2.21a 
S2 = 0.5-1 cm 3.36b 119ab 2.23a 
S3= 1-2 cm 3.64a 119.1a 2.25a 
Significance of main effects and mean separation values for interactions 
 
Composting time * * NS 
Size * * NS 
Composting time × Size  * * NS 

* Significant at the α= 0.05 probability level; NS = non significant 
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