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ABSTRACT

The fertility of the soil is a very important factor in agriculture in order to gain crops with high quality.
A significant amount of leachate is produced in the daily processes of turning waste to the Compost which
contains a high amount of nutrients and other minerals necessary for the plants. This study in order to evaluate
the effect of using Compost leachate on the density of soil iron in form of a statistical pattern called ''Split
Plot '' by using two main treatments, one subsidiary treatment and three repetitions of the pattern in a three
month period. The main N treatments include: irrigation using well water as a blank treatments and the main
I treatments include: irrigation using leachate and well water concurrently. Some subsidiary treatments were
DI (Drop Irrigation) and SDI (Sub Drop Irrigation). Then in the established plots, 36 biannual pine and cypress
shrubs were randomly grown. Two months later the treatment begins. The results revealed that there is a
significant difference between blank treatments and rotation treatments regarding the pH in the first level of
Duncan test. Also there was an increase in iron absorbency of the soil which was in regard to the added
amount of Leachate. Later on after using leachate the average pH was decreased equal to 0.46 and also the
average of Fe in the soil show an increase in the range of 43.90 mg/kg. Anyway the density of soil Fe in each
period was more than past periods. By using leachate and a decrease in the soil pH, there was a significant
increase in the soil iron absorbency relation to blank treatment.
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Introduction

Environmental affairs and recycling waste
materials are some important issues which are under
the focus all over the world. Human and other
creatures are making household waste materials in
many ways and controlling this would be a guarantee
for maintaining health and survival. History shows
that men bury their wastes somewhere far from their
place of living in 8000 or 9000 years ago. The main
reason for this was to avoid the spread of the
diseases, the abundance of wild animals near the
houses, and the bad smell due to the gathering of the
wastes in the neighborhoods [12]. Filling and burning
up the household waste materials in the flat areas

outside the towns was the simplest way to solve this
problem [6]. The chemical combination of the
household waste materials from the houses with
dangerous chemical wastes in many ways has made
this more complex [12]. The most convenient way to
recycle the household waste materials is to make
Compost which is done by different micro organisms
in the presence of the moisture, heat in an aerobic
condition. One of its sides affects in Iran, the high
moisture in the household waste materials which
results in too much Compost [10]. Uncontrolled
arrival of too much Compost can have the direst
consequences for the top and sub-surface
environmental. So there is a need to purify it before
use. [5]. 
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Overpopulation and higher demands for food,
pure water in one hand and the limitation of our
natural resources and the current droughts on the
other hand has made the planners and agriculture
experts pay attention to non-conventional resources
[10]. The fact that Iran is a very dry land with the
least amount of rainfall (252 ml per year) makes this
more complicated, therefore using non standard
resources is something really inevitable.

Using any chemical combination containing
organic matter substances such as leachate (in the
process of turning household waste materials into
organic matter of Compost) is very essential and
needs to be studied due to the infertility of the soil
in our country. Isfahan organic manure making
company which turns 1000 tons of household waste
materials into Compost daily produces 125000 liters
of leachate. This is really expensive and the
produced leachate is directed to steaming pools
which remains useless and becomes ooze. The
leachate is produced after going through many
processes and turns into Compost which can be very
dangerous if not controlled. Leachate contains a
significant amount of organic substances which can
improve the soil structure and permeability. Leachate
contains macro elements (N,P,K) and micro elements
(Fe,Zn,Cu,Mn,Mo) that can be used for plants.  

Furthermore, it contains some elements with
negative effects for the environment, animals, and
men who need their being studied [4].

The soil in dry regions is mainly calcareous
containing alkaline. These conditions and also the
infertility of the soil have made plans encounter the
lack of iron, copper, and zinc. 

The west water, Compost manure, and the
leachate have a significant amount of these materials
which can affect as chelate, the soil absorbency [9].
This study seeks to investigation on the effect of
using leachate on soil absorbency following drop
irrigation.

Materials and methods

Study Area:

This study was conducted on a field in the
eastern part of Isfahan on the longitude of 32 , 38'
and latitude of 51, 48'. The height from the sea level
was 1555 meters. The average rainfall is about 120
ml and the average temperature is +16 c. The soil is
from Golshahr series and belonged to Aridisols order.
The soil texture is loamy, based on the Ayers and
Wescat guidelines the water quality in this area is
considered to be of the average type [11].

Fig. 1: Position of study area in Isfahan province and Iran.

Methods:
 

First a suitable part of the farm was chosen for
doing the Selection Pilot. The study was done based
on the Split Plat design. Two main and subsidiary
treatments of planting the two year old cypress and
pine shrubs were conducted as shown in Table 1.
About 200 liters of leachate was transferred to a
1000 liters tank and was diluted by the well water
after that the EC reached 4 ds/m. This leachate was
the main one used in the treatments. The average
output from the dropping tube was 10 liters per hour

and the irrigation was performed every two days. In
each round about 20 liters of leachate was injected
to the tree. So the amount of the consumed leachate
for the rotation treatment (I) was 150 liters per
month. The irrigation period lasted 2 hours and it
was 0.17 liter per minute. The major treatments were
irrigation using the water from the wells as instance
(N) and rotation irrigation in which EC reached to 4
ds/m. there was also one round using well water (I).
The subsidiary treatments were drop irrigation, sub
surface drop irrigation in which the dropping tubes
were located in the depth of 30 cm.

Table 1: The statistical design.
N I N I N I N N I I I N
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DI DI SDI SDI DI SDI SDI SDI SDI DI DI DI
* + + + + * * * + * * +
+ + + + * * + * + + + *
+ + * * + + + * + + + +
DI(stands for the drop irrigation), SDI (sub surface drop irrigation), N(stands for using well water as a instance), I(stands for the rotation
irrigation using the leachate)* stands for the pine shrubs, + stands for the pine shrubs.
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The Analysis Procedures:

The Electrical Conductivity (EC) of the leachate
was measured by a conductivity evaluating device
(Consort K620) and its Soil Reaction was measured
using a pH calculator MEtrohm632 [16]. The density
of iron in the leachate was measured by an atomic
absorption device known as Perkin B Elmer type
model 3030  which did it using specific waves. [18].
pH in the mud was calculated using a pH calculator
and its electrical conductivity was measured by a
conductivity evaluating device called Consort K620
[19]. The iron absorbency of the soil was measured
by extracting using DTPA (0.005 M) which was read
by the atomic absorbency device known as Perkin -
Elmer type model 3030 in specific waves [17].

Data Analysis:

This statistical analysis of the data and the
correlation ratios were gained using MSTATC
software. Duncan test was also conducted to show
the meaningful variations and the Excel software was
used to sketch the diagrams.

Results and discussion

The present study seeks to evaluate the impact
of using leachate on iron absorbency in the soil
under the drop like irrigation. By using a
well-balanced formula, leachate can be regarded as
organic manure in farming, especially in dry and
semi-dry regions suffering from the lack of the
organic materials. The    results   showed   that the

conductivity was 24 ds/m which shows the high
amount of salt in the area. pH in the leachate was 5
due to the presence of the organic and mineral acids.
The iron concentration was 58.2 mg/liter.

The Effect of the Treatments on Iron Concentration
and Soil pH:
 

The meaningful impact of leachate on the
absorbable iron in different experimental treatments
and also the interactions between them in figures 2-8
are shown. As it is shown, the average concentration
of the absorbable iron was 22. 12 mg/kg at the
beginning and it reached to 28.92 mg/kg at the end
of the first period which shows 6.8 degrees of
increase. At the end of the second period it was
38.55 mg/kg (with 9.63 degrees of increase) and the
end of the third period its average amount was 45.19
mg/kg which shows 6.64 degrees of increase in
compared to the preceding period. The alternation
treatments compared to the instance. The amount of
absorbable iron in the alternation treatments was
significant at 1 percent level. The amount of iron in
instance was 23.21 and in the alternation treatment
was 51.9 mg/kg. The iron density in underneath was
more than the surface and it is due to the lower
levels of pH in soil, but the amount of iron in both
depths did not show a meaningful difference. The
average pH in the soil was 0.46 less. Regarding the
average concentration of the absorbable iron in the
farming soil which is 5 to 15 mg/kg [15] the
researcher can come to this conclusion that the
leachate from the waste could increase the amount of
the absorbable iron in the soil to a satisfactory level.

Table 2: The Variance Analysis to Determine the Effect of Treatments on Soil Iron Absorbency.
Total Error ×Depth ×Depth ×Depth Depth Irrigation Irrigation Error Time Repetion Variation

×Irrigation Irrigation Time Time ×
Time

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
35 18 2 1 2 1 2 1 4 2 2 DF Squares

Average
1777.426 55.077ns 0.327ns 37.175ns 31.304ns 689.952* 7404.889** 177.84 802.803ns 175.507ns Fe
0.002 0.001ns 0.05** 0.002ns 0.027** 0.016** 0.902** 0.001ns 0.07** 0.016* pH

Fig. 2: The impact of different irrigation treatments on iron absorbency of the soil.
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Fig. 3: The effect of time on iron absorbency of the soil.

Fig. 4: The mutual interaction between different irrigation treatments and time and their possible effects on
iron absorbency of the soil

Fig. 5: The effect of using leachate in different depths on iron absorbency.

Fig. 6: The mutual interaction between depth and irrigation treatments on iron absorbency of the soil.

Fig. 7: The effect of different treatments of time and depth on the iron.
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Fig. 8: The effect of different treatments of time, depth, and irrigation on iron absorbency in the soil.

The difference between the different irrigation
treatments (figure 4) reveals that in cycling treatment
the iron absorbency has been increased compared to
the instance (Well irrigation). So the average leachate
in iron absorbency has increased from 22.63 in
instance to 66.53 mg/kg in the alternation treatment.
The difference between the irrigation treatments and
the depth, time and depth, time, irrigation, and depth
(figures 6 to 8) shows that the alternation treatment
could not increase the iron absorbency significantly
compared to the instance, therefore, the iron
absorbency in soil and its underneath was not
meaningfully different. Iron is one of the essential
nutrients for plants and it is not consumed much. In
some plants it is needed more.

Leachate Can Increase the Iron Absorbency in
Different Ways:

A. By adding a large amount of iron to the soil,
according to Khoshgoftar's report in 300 tons,
18.8 kg per hectare of soluble iron can be added
to the soil [7].

B. By decreasing the soil pH, the solubility of the
Fe+3 will increase 1000 times more [13].

C. By adding the organic materials to the soil, it
will prevent the iron sediment through making
iron complex and it will increase the iron
solubility in the soil. The iron density in alkaline
soil is low. After soil saturation and iron
reduction, the soil pH in the absorbable Fe+3
will increase too [8]. Mohammadinia reports [14]
and Gandomkar [13] revealed that the household
waste materials leachate will increase the iron
absorbency in the soil. In this research, due to
the decrease in pH as a result of using leachate,
the average iron absorbency in the soil increases.

Conclution and Recommendations:

By using leachate from the household waste
materials, pH in the soil will decrease; as a result the
iron absorbency would increase. As the time goes by,
the density of the absorbable iron increased
accidentally. Generally, the high evaporation and

other environmental conditions in the region under
the study, the salt concentration and other elements
at the height of 0-30 cm and 30-60 cm were the
main reasons for this to happen. Due to the
acceptable density of iron within the soil as a result
of the employed treatment, the researcher arrives at
this conclusion that using the alternation treatment
was the best beneficial one. The leachate from the
household waste materials is presently a waste
extracted from Compost which in turn leads to the
pollution of the air and other water resources. As it
is a vital element for the plants, it is suggested that
more research be conducted to use this substance as
natural manure in farming. It is recommended that
other irrigation methods be used in the prospective
studies and be compared with this study. In the
present study, the leachate which was diluted by the
ratio of 1 to 4 was employed. Other leachate
densities in the soil should be evaluated as well as
other types of plants to determine the best ratio
between water and leachate. It is suggested that the
same study be done for other plant species.
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