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Table 1- Selected physicals properties of soil (before planting)

Jsdss SHgd Colas

R Claww Wopate @ > .
Sand Silt Cla densit Porosit Hydraulic
ay S ocdy y y Y onductivity
layer  Soil texture spb i
(%) Bulk Particle
(grem-3)
b =)
22 21 1.41 2.51 4417 26.1
Upper Clay
Lng S W) fﬁl
N 52.56 21.99 25.52 - - - -
Middle Sandy Clay
Loam
) P9 60.77 20.66 18.97 - - - -

Lower  Sandy Loam
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Table 2- Some chemicals properties of soil and compost used

S gbay
ol * sy Soil layers g
Parameter Unit Compost
Jg! P92 P
Upper Middle Lower
pH - 7.43 7.42 7.43 7.46
EC dsm™ 0.72 0.528 0.508 4.2
Na mgkg™ 201.38 159.61 97.21 0.6
Ca mgkg™* 115.13 72.61 52.19 3.87
Mg mgkg™ 32.16 21.16 15.62 1.07
P mgkg™ 10.55 7.11 6.23 0.53
K mgkg™ 314.24 252.46 197.41 0.64
Ntotal % 0.056 0.03 0.02 1.61
Cc % 0.5 0.4 0.3 20.04

23bo I cuns  (ECei ) CunguoS 3 005 (5550311 (sl yzalyl alls’ soly *
Unit of all parameters in compost (except EC)is%.

25 6ol pobie 51 S yo S lime wamgueS 3 *F

In compost, the total amount of parameters was measured

(B yan BN g ple GLONSE (olows (S S g 5l (B2 -39
Table 3- Some chemicals properties ofFresh waterraw and treated wastewater used

) - OMold .
Al 'b_” Wastewater yoxa
Parameter Unit Fresh water
Ph - 7.57 7.55 7.77
EC dsm? 1.65 0.605 0.74
Na mgl™ 211 197.58 109.9
Ca mgl™ 60.65 52.19 24.6
Mg mgl™ 50.23 41.12 36.6
SAR mgl™ 4.82 4.94 3.28
N-NO; mgl™ 20.22 27.23 0.08
P-PO, mgl™ 1.98 1.70 0.09
K mgl™ 30.42 24.28 9
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Table 4- Analysis of variance for physical parameters of soil

Sl po (1SSbe
551 . Means of square
AR & e Cula . .
Source of QPPRTD (8 4> QPPRTD (8 4 e
P df ‘N KW e J@Qb@
variation w9 ) W _
i d)ﬁ’ ‘M Porosit
Hydraulic bulk density Particledensity Y
Conductivity

W 3 35.85 0.00" 0.00" 235

C 3 94.69™ 0.00"™ 0/00 3.4
WxC 9 427" 0.00™ 0.00"™ 0.02"

s 32 0.58 0 0 0

Dbine 12 NS 5200 K paw o )b gine ekl Ao )d D paws )3 I gixe * CavguaS daw C sl ol g9 W
W: Type of watering, C: Compost levels, *: Significant at P<0.05, **: Significant at P < 0.01 and ns: Insignificant
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W;:Type of watering, W;: Raw wastewater, W,: Treated wastewater, W3: (composition of 50% raw wastewater and 50% fresh
water and W,: Fresh water, Cj: compost levels, C;: 0, Cy: 40, C3: 80 and Cy: 120 tha'

SR pogate 02 Glie 32 )kl OF g9 o3lw JT1(A) SK gludl Sy Calsd p2 CowgeeS g (5l Ol g3 Jiliied! 311 S
il oo (P<0.05) 15 gz SYIBT (51,15 i ,yl5 S pinio B9y 45 sl pSibuoc S y2 55 .(B) Sk

Figure 1- The interaction effects of type watering and compost level on hydraulic conductivity(A), simple effect of type
wateringon bulk density (B).In each figure, means with same letter/sare not significantly different (P<0.05)
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Wi;:Type of watering, W;: Raw wastewater, W,: Treated wastewater, W3: (composition of 50% raw wastewater and 50% fresh
water and W,: Fresh water, Cj: compost levels, C;: 0, Cy: 40, C3: 80 and Cy: 120 tha?
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Figure 2- Simple effects of type watering on soil particle density (A), simple effects of compost levels on soilparticle density

(B), simple effects of typewatering on soil porosity (C), simple effects of compost levels on soil porosity(D). In each figure,
means with same letter/s are not significantly different (P<0.05)
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Figure 3- Simple effects of type watering on soil nitrogen (A), simple effects of compost levels on soil nitrogen (B), simple
effects of type watering on soil phosphorus (C), simple effects of compost levels on soil phosphorus (D), simple effects of type

watering on soil potassium (E), simple effects of compost levels on soil potassium (F), In each figure, means with same letter/s
are not significantly different (P<0.05)
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Introduction: Arid and semi-arid areas are confronting increasing water shortages. In these regions of the
world, planners are being forced to consider other water sources that could be used economically and effectively
to promote further development. Wastewater is the only potential water source, which will increase as the
population grows and the demand on freshwater increases. Composting municipal solid wastes (MSW) and
sewage sludge is a good way to reduce the amount of wastes generated in densely populated areas. Municipal
solid waste production in Asia in 1998 was 0.76 million tons per day, with an annual growth rate of 2- 3% in
developing countries and 3.2- 4.5% in developed countries. (MSW) compost is increasingly used in agriculture
not only as a soil conditioner but also as a fertilizer. Despite the growing interest in wastewater and compost
usage, excessive application of them may have some harmful effects such as human health problems, runoff and
leaching of nutrients to surface and groundwater, undesirable chemical constituents, pathogens, accumulations of
heavy metals in plants and soils, negative environmental and health impacts. So, using of wastewater and
compost application should be under controlled conditions that minimize health risks of agricultural products.

Materials and Methods: This study was conducted in greenhouse of Bu-Ali Sina as a factorial completely
randomized design to evaluate the effects of wastewater and compost on physical and chemical properties of
soil. The factors included four types of watering: raw wastewater (W), treated wastewater (W,) combined 50%
of raw wastewater and fresh water (W5) and tap water (W,) and also four compost levels: 0 (C,), 40 (C,), 80 (C3)
and 120 tha™ (C,). Therefore, 16 treatments (W,C, to W,C,) were considered for investigation. It is noted that
Compost added and mixed just with top layer of the soil. 48 volumetric lysimeters were applied as Cultivation
beds (26 x 30 x 30 cm). The soil had three layers: the upper layer (Clay texture), the middle layer (clay loam)
and the bottom layer (sandy clay loam). After beds preparation, basil (Ocimum Basilicum) was planted in them.
Due to the lack of an active wastewater treatment plant in the region, raw and treated wastewaters were
transported from Kermanshah, the nearest city to Hamedan. Also, municipal compost was prepared from
Kermanshah Compost Company.At the end of cultivation period, the soil samples (from 0-15 cm) were collected
and the amount of physical (hydraulic conductivity, bulk and particle density and porosity)and chemical
(nitrogen, phosphorus and potassium) properties were measured.

Results and Discussion: The results showed that the water quality has a significant effect on all parameters
and the amount of compost has significant effect on all parameters except bulk density. But, the amount of all
parameters (except hydraulic conductivity) was not influenced by interaction between water quality and compost
levels. In all treatments, the range of hydraulic conductivity, bulk density, particle density and total porosity
were varied between 23.82 to 35.61 mmh™, 1.41 to 1.43 grcm?, 2.51 to 2.57 grem™ and 42.88 to 45.19 %,
respectively. Also the range of nitrogen, phosphorus, and potassium were varied between 0.06 t00.08 %, 14.64
t0232.28mgkg*,and 393.22 t0519.84mgkg ™, respectively.Overall, the results indicated that using compost and
wastewater increased hydraulic conductivity, porosity, nitrogen, phosphorus, and potassium of the soil in
comparison to the control. Whereasbulk and particle density of soil decresed by using compost and wastewater
(as a mixed material).

Conclusion: In this study, we investigated the effect of wastewater and compost on some of soil physical
properties (hydraulic conductivity, bulk density, particle density and total porosity) and also some of chemical
properties of soil nitrogen, phosphorus and potassium).The results showed that the use of wastewater and
compost on soil physical condition has a positive effect.Wastewater and compost by improving the soil pore size
distribution, decreased the bulk and particle density and increased porosity and hydraulic conductivity of the soil.
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The impact of wastewater and compost to improve the physical properties, commensurate with the level of
wastewater treatment and composting rate in the soil. Also using the wastewater (raw wastewater, treated
wastewater and combined 50% of raw wastewater and fresh water) and compost (40, 80 and 120 tha-1),
compared to the control (fresh water and soil without compost), increased total of nitrogen, phosphorus and
potassium of soil. But, due to the risks of soil salinity and nitrogen leaching, it is suggested that longterm
exposure to wastewater and compost needs a careful practical management.
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