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Field experiment was carried out during spring season 2012 in a private field located at 50 km west
of Baghdad, to investigate the effect of tillage and plastic mulching on some physical properties of
silt loam soil and tomato yield. Split plots with R.C.B.D were used with three replications. The study
included four treatments, conventional tillage, no tillage and both have been in sub plots treated with
and without plastic mulching. Results indicated that interaction between tillage method and plastic
mulching affected physical properties of the soil significantly (P < 0.05). The value of bulk density,
soil penetration resistance, hydraulic conductivity, mean weight diameter, and yield of tomato were
1.02-1.37 Mgm.m>, 0.743-1.847 kg.m™, 5.50-9.48 cm.hr”’, 0.701-1.724 mm and 54.937-93.217 t ha™!
respectively. Lowest bulk density and soil penetration resistance were observed in conventional
tillage with mulching was used, whereas highest bulk density and soil penetration resistance were
observed in no tillage x no mulching treatment. Highest values of hydraulic conductivity, mean
weight diameter and yield of tomato were obtained conventional tillage x mulching treatment,
whereas lowest hydraulic conductivity, mean weight diameter and yield of tomato were obtained in
no tillage X no mulching treatment.
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INTRODUCTION

Soil tillage is the most important factor affecting soil physical
and mechanical properties. It is one of the most influential
management practice affecting soil physical and hydraulic
characteristics (Lal and Shulka, 2004; Khurshid et al., 2006).
It has been a popular agricultural practice throughout the world
due to initial improvement of crop productivity, weeds control
and ease with which crops can be planted. Tillage creates
improved physical conditions of soil, which bring increase soil
fertility and mixing of crop residues into soil (Hossain ef al.,
2004). Tillage method affects the sustainable use of soil
resources through its influence on soil properties (Hammel,
1989), i.e. proper tillage practices can improve soil related
constrains, while improper tillage may cause a range of
undesirable processes such as destruction of soil structure,
accelerated erosion, depletion of organic matter and fertility,
and disruption in cycles of water, organic carbon and plant
nutrients (Lal, 1993). Conventional tillage practices modify
soil structure by changing its physical properties such as soil
bulk density, soil penetration resistance, and soil moisture
content (Keshavarzpour and Rashidi, 2008). Any material
spread on the surface of soil to protect it from rain drop, solar
radiation or evaporation is called mulch. Different types of
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materials like wheat straw, rice straw, plastic film, grass, wood,
sand,... etc. are used as mulch (Khurshid ez al., 2006). Mulch
provides a favorable soil environment, moderates soil
temperature, increases soil porosity, water infiltration during
intensive rain, controls of runoff and soil erosion (Anikwe et
al., 2007; Sarkar and Singh, 2007; Glab and Kulig, 2008;
Bhatt and Khera, 2006). Plastic mulches directly affect the
microclimate around the plant by modifying the radiation
budget of the surface and decreasing the soil water losses
(Liakatas et al., 1986). In the last three decades plastic film
mulch cultivation has gradually become a great break through
in agricultural production protected cultivation normally
represented by plastic film. So, mulching has greatly improved
crop production (Liang et al., 1999; Guo and Gu, 2000).

Tomato (Lycopersicon esculentum L.) is the largest vegetable
crop in the world in terms of agricultural surface (Ho, 1996).
Although considerable amount of research have been done on
many crops, but information about the response of tomato to
different farming systems like tillage methods and mulching
are meager. In addition, a wide range of farming systems are
being used in Iraq without evaluating their effects on physical
properties and yield of many crops including tomato.
Therefore, the present study was aimed to determine the
combined effect of tillage methods and mulching practice on
some physical properties of soil and yield of tomato yield.
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MATERIALS AND METHODS

This experiment was carried out during growing season 2012 in
a private field located at 50 km west of Baghdad-Iraq under
arid and semi arid climate, Table 1 shows some climatic data of
the study region during the last twelve years. Location of
experiment field is at latitude of 33°27" 42" N and longitude of
43" 88" 80 E. The soil of the experiment site was Typic
Torrifluvent with silt loam texture. Details of soil physical and
chemical properties of experimental site are given in Table 2.

Table 1. Climatic data of the study area for the period of 2000-2012

Month Air temperature Rain R.H,% Wind speed
Max. Min. Average mm/month m sec”!
January 152 49 9.3 24.0 79.2 1.79
February 177 5.6 11.1 39.90 67.3 2.28
March 220 89 15.1 13.50 59.4 2.49
April 29.1 148 21.7 17.30 51.5 243
May 348 198 27.3 3.50 42.1 2.54
June 39.5 235 31.5 0.03 35.0 2.63
July 41.6 26.0 33.7 0.01 323 2.79
August 41.6 2438 32.8 0.00 36.7 2.30
September  38.1  33.7 28.9 0.21 42.4 1.82
October 321 165 233 9.20 53.7 1.62
November 23.0 10.3 15.6 19.10 68.4 1.59
December 17.0 6.3 10.8 28.10 78.7 1.74

Table 2. Soil physical and chemical properties of the experiment
site (0-30 cm depth)

Soil properties Units Values
Sand gkg! 190
Silt gkg! 582
Clay gkg! 228
Texture e Silt Loam
Bulk density Mgm.m? 1.35
ECi4 dS.m" 2.5
pH: e 7.5
Available N mg.kg! 102.2
Available P mgkg’! 26
Available K mg.kg! 168.7

A Split plot experiment was laid out in a randomized complete
block design with three replicates to randomize the tillage and
mulch levels in the main and sub plots treatments, respectively.
The experiment was comprised tillage, conventional tillage
(one pass of moldboard plow to 30 cm depth) and no-tillage,
two mulch levels, i.e. black plastic mulch and no mulching.
Each plot area was (4mx4m). A buffer zone of 0.5 m spacing
was provided between plots. There were two furrows in each
plot, even in no-tillage plots. The furrow had 4 m long, 0.75 m
width and 0.5 m depth. On 15 march 2012 when the soil was
well irrigated, one of the most commerical varieties of tomato
super Rejina was transplanted manually on both sides of each
furrow by keeping plant to plant distance 0.5 m. Before
transplanting, recommended levels of 200 kg N.ha™, 70.4 kg
P.ha” and 50 kg K.ha™', were applied as urea, super phosphate
and potassium sulphate, respectively (Reja, 2005). Black
plastic film measuring 4 m long % 0.5 widths and 0.25 mm
thick was used to cover the experimental beds. Tomato fruits
were harvested three times (11 June, 1 July and 15 July). In
order to determine soil physical and chemical properties for
experimental site, representative composite soil sample was
collected from each plot before treatment and immediately

after last harvesting date of tomato. Soil samples were analyzed
in laboratory to assess the available N (mg.kg") by Kjeldahl
method (Bremner,1965), available p(mgkg') by Bray II
method according to Olsen (1982), available K (mgkg") by
flame photometer methods, soil pH;.; and EC,. by using a table
pH/EC meter (WTW instruments), particles size distribution
according to hydrometer method (Black, 1965), bulk density
by core methods (Black, 1965), mean weight diameter by
moist sieving method (Youder, 1936), penetration resistance
by Pocket Penetrometer (Donald, 1965) model CL700 and
hydraulic conductivity by constant head method (Klute, 1965).
Total cumulative tomato yield tha' was calculated from
successive harvestings. The data were analyzed by using
statistical Genstat program.

RESULTS AND DISCUSSION

Bulk density (BD): In comparison with the value of no tillage
x no mulching treatment (1.37 Mgm.m™) which considered as
a control, mulching alone, tillage alone, and combining tillage
x mulching treatments reduced soil bulk density by about 11,
14 and 26%, respectively (Table 3). The data showed that the
combined effect of tillage x mulching practice was the most
efficient in improving bulk density. This improvement resulted
from conventional tillage action which could produce hunk
pore much topsoil forming large pores and decreasing soil bulk
density. These results were in agreement with the results of
Igbal et al. (2005) and Alam et al. (2002).

Table 3. Effect of tillage and mulching on bulk density Mgm.m™

Tillage methods (T) Mulching levels (M) Means
No mulching Mulching

No tillage 1.37 1.22 1.29

Conventional tillage 1.18 1.02 1.10

Means 1.27 1.12 1.19

LSDgos T 0.023

L.S.Dyos M 0.011

L.S.D 05 TXM 0.018

Hydraulic Conductivity (Kj)

The results shown in Table 4 reveal a preferential increase in
K value from 5.50cm.hr”" for the control to 7.41, 8.47 and 9.48
cmhr! for mulching, conventional tillage and combining
tillage mulching treatments, which represent an increase by
about 26%, 35% and 42%, respectively. Significant highest
hydraulic conductivity in case of conventional tillage x
mulching treatment was judged to be due to better organic
matter mixing in plowed soil profile leading to high aggregate
stability index which will be discussed later. These results are
consistent with Iqbal et al. (2005).

Soil penetration resistance (Kg.cm™)

The results in Table 5 showed that the use of tillage treatment
significantly affected soil penetration resistance. The highest
value of soil penetration resistance (1.84 kg.cm™) was observed
in case of no tillage X no mulching treatment comparing with
no tillage x mulching, conventional tillage * no mulching, and
conventional tillage x mulching (1.430, 1.182 and
0.743 kg.cmi®) with increasing ratio by about 22,36 and 60%,
respectively.
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Table 4. Effect of tillage and mulching

on Hydraulic Conductivity cm.hr™

Tillage methods (T) Mulching levels (M) Means
No mulching Mulching

No tillage 5.50 7.41 6.45
Conventional tillage 8.47 9.48 8.98
Means 6.98 8.45 7.71
LSDos T 0.105

L.S.DgosM 0.061

L.S.D g5 TXM 0.085

Table 5. Effect of tillage and mulching o

n soil penetration resistance kg.cm™

Tillage methods (T) Mulching levels (M) Means
No mulching Mulching

No tillage 1.847 1.430 1.638
Conventional tillage 1.182 0.743 0.962
Means 1.514 1.086 1.3
LS.Dgos T 0.045

L.S.Dyos M 0.014

L.S.D o5 T*XM 0.037

Table 6. Effect of tillage and mulching

on soil mean weight diameter mm

Tillage methods (T) Mulching levels (M) Means
No mulching Mulching
No tillage 0.701 0.884 0.792
Conventional tillage 1.436 1.724 1.58
Means 1.068 1.304 1.186
LSDos T 0.004
L.S.Doos M 0.014
L.S.D o5 TXM 0.014
Table 7. Effect of tillage and mulching on total tomato yield t.ha™
Tillage methods (T) Mulching levels (M) Means
No mulching Mulching
No tillage 54.937 73.983 64.46
Conventional tillage 69.837 93.217 81.52
Means 62.387 83.6 72.99
LSDos T 0.318
L.S.Dgos M 0.364
L.S.D o5 TXM 0.371
Lowest soil penetration resistance in case of conventional — Total yield t.ha™

tillage x mulching may also be owing to higher soil moisture
content, formation of thin water layer around soil particles
would reduce the intra- aggregate attractions causing structure
destruction and also mulching save the water. This is in line
with the results reported by Hill (1990) that soil penetration
resistance increase with a decrease in soil moisture content.

Mean weight diameter (mm)

The results in Table 6 showed that the use of tillage treatment
significantly affect mean weight diameter. The lowest mean
weight diameter (0.701 mm) was obtained in case of no tillage
x no mulching treatment while highest mean weight diameter
(1.724 mm) in case of conventional tillage X mulching.
Conventional tillage decrease soil bulk density, improves
porosity and water holding capacity of the soil. This condition
along with probable stimulation of microbial activity,
considered the major agent in the aggregate formation, which
increase structure stability. This all leads to a favorable
environment for crop growth and nutrient uptake. These results
agreed with results reported by (Khan ez al., 1999 and Khan
et al., 2001) that mean weight diameter improve by
conventional tillage.

The results in Table 7 showed that the use of tillage treatment
significantly affected tomato yield. The highest yield, (93.217
t.ha), was obtained in case of conventional tillage x mulching
and the lowest (54.937 t.ha™') was obtained with no tillage x
no mulching treatment. This high production may be attributed
to the improvement in soil environment resulting from the
decrease in soil penetration resistance and bulk density (Tables
3 and 5), probable increase in soil moisture, and subsequently
organic matter contents. These results are in agreement with
those of Hemmat and Taki (2001), Ghuman and Sur (2001),
Igbal et al. (2005) and Keshavarzpour and Rashidi (2008).

Conclusion

The tillage x mulching treatment has significantly affected soil
physical properties and tomato yield: hydraulic conductivity,
mean weight diameter, and total yield increased by 42%, 59%
and 41% respectively; bulk density and soil penetration
resistance decreased by 25.54% and 59.77%, respectively.
Improvement of these soil parameters could maintain soil
ecosystem through probable increasing in soil organic matter
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and soil moisture content and subsequent diminution of
erosion. As an agricultural practice in dry zone, this treatment
appears the most efficient from sustainable development point
of view.
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