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Table 1. Physico-chemical analysis of the site of the expriment
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Y/A B}
Yo %
/YA %
YA %
7/¥ mg.kg™
¥ mgkg"
v mgkg"
V¥[8 mg.kg™"
.7 mg.kg™"
V/YA mg.kg™"
Y mgkg!
/0¥ mg.kg™
. /oY mgkg!
Y¥ %
¥¥ %
Yy %
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Symbol Parameter
EC oSl oo
Electrical Conductivity
pH )
Reaction
SP glaslas s
Saturation Percentage
oc oS
Organic Carbon
N J5 035
Total Nitrogen
Ava.P G b jaus
Available phosphorus
Avak iz BB el
Available potassium
Ava.Fe S b el
Available Iron
Ava.Mn S LB K
Available Manganase
Ava.Zn Si B g,
Available Zinc
Ava.Cu S bl s
Available Copper
Total.Pb JS Gy
Available Lead
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Available Cadmium
Tota.Ni Js Jss
Available Nickle
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Clay
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Sand

iy



VWAA il g 5les ) o jlack ca g9 0,90 (bl OLALS dsids sale dg pulis

S5 Koy oS alond 5 (Kb 4o @Y dyss
Table 2. Physico-chemical analysis of the municipal solid waste compost
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Table3. Summary of tomato fruit and heavy metal concentration in tomato fruit and soil

< IS pgadls S5 poedls < oge0 3 Slos 2 et gl
S Sk Sl ogma ogme ogme sols]
nsY/#  nsofYYEf  ns./--v ns-/- -\ ns-/+\ -+/--YNs  NSOYYOVAYYD Y Sols
Ry OREYYEELfY Ry YL EEDO FEYAY  FEAQYAYOALY Y CawgaS Jole
f YeFYY ey ey e ey VPEA QLA f Jole s>
CargeaS
ns¥/\ nsYA\YY ns«/««\ e ofeeY oY FEAYYY . QYAq Y 0595 ale
nsV/A  NSYAYHO  nse/--) e ey ol ¥ *YOYAANFA f Dl
#IV 11491A e YN VeIV N VeFYALEO Y Jole slla>
39w
Wi Aig AlD vis a/0 YIA o i oy

Slal do 0 S mhaw 5o o xe (Ll ogli: *¥



0930 9 S 53 (aSius Ol 1 SIS g0 Slas g3 (0595580 9 5 el ilany S 91 0 3,18 Slas 550 (b)) 1) gaealies (e

IS5 5 pealS o CBE e 3 Shes S0k o (13 e (LT LS oS 3l 0L STl lasalsdir O gl
bl sl et 210 5 (S Lleng S el il slajlas S &@}fx.a:li (o ShalE 5 0 g

(8 Jpam)dls sz 055 50 cilisie Glaslas o g 3 Shas (o (S)lo e
Chle o3l ogm 3 St 5 05950 5 Kloms o graS Jliie J1 5 859 55 (55 lowmy o 5SSl ST ks £ gulm

JGJﬂ}Q}fe#&éubJACﬁg&uﬂu

Tabled. Mean effects of municipal solid waste compost, Nitrogen and inraction of municipal solid waste compost and

nitrogen on fresh tomato yield and heavy metals concentration in tomato fruit and soil
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Table4. Mean effects of municipal solid waste compost, Nitrogen and inraction of municipal solid waste
compost and nitrogen on fresh tomato yield and heavy metals concentration in tomato fruit and soil
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Figure 1. Interaction between municipal waste compost and nitrogen on yield of tomato fruit
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Figure 2. Correlation of lead concentration of fruit with total soil lead concentration
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ABSTRACT
Introduction :

According to researches, 60 percent of the country's soils have less than 1 percent organic
matter (Samawat, 2010), which results in severe soil fertility, reduced microbial activity of the
soil, degradation of aggregates, reduced soil permeability and increased water runoff(Martin et
al,, 2010). Of course, they are more severe in dry and semiarid soils (Viaud et al., 2010). To
avoid these issues, the addition of a vatiety of organic materials, including municipal waste
compost, can be addressed (De Aradjo et al., 2010; Neto et al., 2010; Rigane and Medhioub,
2011). Results of many researches show that municipal waste compost has the potential to be
used in agricultural land and can be used as an economical fertilizer for replacing part of
chemical fertilizers (Sumare et al., 2003). The advantages of utilizing urban waste compost in
agricultural lands, increasing the cation exchange capacity (CEC) of the soil, forming a
complex with the elements and facilitating their absorption by plants, increasing soil organic
matter, as well as providing important nutrients such as nitrogen, phosphorus and potassium
(Rigane and Medhioub, 2011). However, despite the positive effects of municipal solid waste
compost on the physical and chemical properties of soil, there is a potential for soil and plant
contamination of heavy metals with the use of municipal waste compost. For example,
increased absorbent forms and total nickel content have been reported with municipal solid
waste compost (Achiba et al, 2009; Madrid et al, 2006). Since accurate and precise
information on the effects of urban waste compost on soil properties, especially the
concentration of heavy metals and the concentration of these elements in fruits of vegetable
and vegetable products such as tomatoes, this study was conducted with the aim of evaluating
the field of application of compost Urban on the yield and concentration of heavy metals in
soil and fruit of tomato.

Materials and methods: In order to investigate the effect of different levels of municipal

waste compost and nitrogen on the yield of tomatoes and the concentration of heavy metals in
fruit and soil, a field experiment was conducted with 9 treatments and three replications in the
form of split plot design in Agricultural Research and Education Center of Tehran Province
for one year. The main plot consisted of three levels of compost consumption (0, 10 and 20 t
ha! with a moisture content of 22% by weight). Subplots consisted of three levels of nitrogen
application (0, 100 and 200 kg ha). Phosphorus and potassium fertilizers were applied base on
soil test. Compost was also prepared from the composting plant of Tehran Municipal
Recovery Otrganization and added to experimental soil plots. Harvesting was done in two
rounds and the total yield was taken two times and recorded after weighing. The concentration
of heavy metals in tomato fruit was also determined by the current methods of soil and water
research institute (Emami, 1996). After harvesting, the soil samples were collected from soil
samples to determine the concentration of heavy elements, and the collected soil was analyzed
using current methods of soil and water research institute (Alichyaie, 1993). The data were
analyzed using MSTAT-C software and then the mean of measured traits in the treatments
wete grouped using Duncan's multiple range tests

Results and discussion:

The effect of urban waste compost, the effect of nitrogen and their interaction on yield of
tomatoes were statistically significant at the level of one percent. The highest yield of fruit
68785 kg ha! was obtained from 20 ton.ha! compost with 100 kg ha'! nitrogen. Researchers
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have linked this increase to the positive role of urban waste compost in improving physical and
chemical properties of soil (Hu and Barker, 2004). The results of various systems of cultivation
and ecology studies related to the use of organic fertilizers indicate positive tesults from the
common use of chemical fertilizers and organic resources in the framework of integrated plant
nutrition systems (Seilsepour, 2017). Consumption of 20 tons per hectare of urban waste
compost significantly increased the concentration of lead, cadmium and nickel in tomato fruit
at 2804, 2400 and 3022 percent, respectively, compared to control. However, the
concentration of any of the above elements in fruit was not more than the maximum allowed
national standard of the country. Increasing the concentration of heavy metals in tomato fruit
has also been reported by other researchers (Asghatipour and Armin, 2010). Also, municipal
waste compost increased the concentration of total lead, nickel and cadmium in soil, which
was allowed in this concentration increase. Also, there was a significant correlation between
the concentration of lead, cadmium and nickel of tomatoes with total concentration of these
elements in the soil, whose regression equations followed the linear model

Conclusion:

The results of this study showed that the combination of municipal waste compost with
nitrogen is the most suitable compound for increasing the yield of tomato. The highest yield of
fruit is obtained from the application of 20 t ha'! of municipal waste compost with 100 kg ha-
Inittogen. On the other hand, utilization of municipal waste compost increased the
concentration of heavy metals in the fruit and soil, but this increase was allowed in the range of
20 tons per hectare of municipal waste compost. However, despite the positive effects of using
municipal waste compost on the performance of tomatoes, it is recommended that the use of
this substance be carried out with caution and continuously increasing the concentration of
heavy metals in the soil and crop yield and be taken into consideration
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