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Abstract

Background and Objective: This study aimed to investigate the possibility of heavy metals
contamination in the soil next to MDF factory located in Sari, Mazandaran province, Iran and their
effects on soybean yield.

Material and Methodology: Accordingly, in an area of 3600 square meters 32 soil samples from 16
points (0-15 and 15-30 cm) and 48 plant samples were collected. After transferring the samples to the
laboratory, absorption of heavy metals in the soil was measured. Also, the correlation between the
yield and yield components with heavy metals were determined.

Findings: Distribution map of heavy metals and stepwise regression results showed that the cadmium
significantly affected the number of unfilled pods per plant. When Cd increased, the number of
unfilled pod increased as the rate of 0.5 per unit. In addition, a significant interaction existed between
cadmium and iron for the 1000 grain weight. Accordingly, the maximum 1000 grain weight (131 g)
was observed at the areas with the lowest concentration of cadmium and iron. Also, overlapping of
distribution map of Zn and the number of unfilled grain per plant indicated that this parameter mainly
controlled by Zn. Hence, the number of unfilled grain per plant increased as the rate of 0.53 per unit of
Zn in the soil.

Discussion and Conclusion: In conclusion, determining distribution map of heavy elements and
overlapping with the yield and yield components not only help to identify contaminated areas and
effective factors on spread of heavy metals into the soils but also help to evaluate their consequence
effects on plant performance.

Keywords: Yield Components, Spatial Distribution, Heavy Metals.
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Figure 1. Geographical location of the study area and a view of the sampling grid
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Table 1. Analysis of studied region soil samples
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Table 2. Mean, maximum and minimum concentration of heavy metals in the soil around of Arian Sina factory
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Table 3. Critical limit of some heavy metals in soybean fields
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Table 4. Pearson’s correlation of studied heavy metals (n= 16)
b R I TS e Oy | pemedls | polis
\ poosls
\ SNy e
\ -fY N o,
) -IYY 4 S Y IY 2 )
\ “IYY PN vET N ool
\ A YL 4 S R/ —el) - IO e
wop gy g Su Jleil gl o ()l i T
(B Jguz) ol las )lspme alal) CIFY g VD (s by 3, Shoe izl 5 poeesls Cble (rn (Ko (o)
03gazme ;0) peredlS Gl axly ja il 4 &5 slaSa, Ol (P 4 a5 () 0 g S 5l oud gl Sl alolas)
38l 10 i b gy j0 Sgy B slaws (oo (6,503l L Lloyls )13 5lxe oo 5l S alale )5 pgeeolS ax 31 ol
el iy b o Fa) dls e 5 5 g 0 Sy I slaws

(08-F+ Gos) S )5 (1ufaw polic Chile b bgw o Shos gl32) 5l (B 2 o8 @ o6 Sgam )55 alail; -0 Jour
Table 5. Stepwise regression in some of the soybean yield components with concentrations of heavy metals in
soil (depth of 15-30)
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Figure 2. Distribution of the number of unfilled pod (A) and Cd concentration (B)
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Figure 3. Distribution of the 1000 grain weight (A) and Cd concentration (B)
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Figure 4. Distribution of the 1000 grain weight (A) and Fe concentration (B)
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