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ABSTRACT

The main objective of this study is to investigate the influence of adding
different rice straw quantity and mixing depth in soil on improving some soil properties.
The experiments were carried out during two successive seasons (winter 2011-2012
and summer 2012) on a silty clay loam soil at the research farm of the Faculty of
Agriculture - Mansoura University.

The obtained results indicated that increasing the quantity of rice straw
increases the soil's ability to retain soil moisture content, decreases the soil penetration
resistance and increases the soil organic matter in comparison with the soil without
adding of rice straw. The results also showed that increasing the depth of the mixing
soil layer from (0-10 cm) to (0-20 and 0-30 cm) lead to a reduction in soil's ability to
retain soil moisture content as well as high soil penetration resistance and reduce the
proportion of the organic matter in soil.

INTRODUCTION

The effect of crop residual on soil properties depends on the quality of
crop residues and the degree of its decomposition; it depends largely on the
tillage system and the degree of biological activity in soil.

Tebriigge (1989) reported that the tillage systems can play an
important role for increasing the decomposition of organic matter, biological
activity, erosion protection and stability of soil fertility.

Helmy, et al, (1994) reported that the conventional tillage systems
changed the vertical distribution of soil arthropod communities at the two
tested soil layers (0-20 & 20-40 cm). On other hand, ploughing, harrowing by
the popular ordinary wooden plough were changed to some extent the vertical
distribution of both soil and fauna. Ali and Abo-Habaga (1995) reported that
the highest population number of soil fauna recorded after using conservation
tillage (Chisel plough + Rotary plough) and minimum tillage (Rotary plough) in
comparison with traditional tillage (chisel plough twice + wooden leveler),
which were about 85 and 80% more than the number of soil fauna at the
traditional tillage treatment, respectively.

Abo-Habaga et al (1999) indicated that utilization of the rotary tiller
system led to an increase in soil microbial activity and microbial numbers of
about 57% in comparison to the traditional system.

Abdel-Khalik (2001) indicated that the reduced tillage system recorded
the highest decomposed percentage (94%) from the total residual stalk cotton
and using conservation tillage system recorded (92%), whereas using
conventional tillage system recorded the minimum decomposed percentage
(68.5%) from the total residual stalk cotton after vegetation period.

Abo-Habaga (2008) observed that the rate of decomposition of the
rice straw (without addition of enzymes and microorganisms) after one month
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of the seedbed preparation and sowing was 51 and 59%, while the percentage
to 85 and 93%, then 94 and 97% after two and three months for each of the
surface layer (0-10 cm) and the next layer (10-20 cm) depths, respectively.
While, all straw traces disappeared in the last sample after four months in both
layers. Whereas the samples after the addition of enzymes and
microorganisms recorded increasing in the proportion of decomposed straw
after one month of the seedbed preparation and sowing, this recorded 79 and
82% of the total amount of straw in the surface (0-10 cm) and followed layers
(10-20 cm) depths, respectively. Khider (2010) reported that the conservation
tillage treatment achieve increase in the proportion of decomposed straw after
45 days of the seedbed preparation and sowing about 60 % from the total
amount of straw in comparison with intensive and conventional tillage, which
recorded about 48 and 28.3%, respectively. Karami et al. (2012) showed that
application of organic matters (OM) sources had positive effects on the soll
mean weight diameter (MWD), geometric mean diameter (GMD). The (GMD)
and soil aggregate percents (SAP) > 0.84 mm increased following application
of sheep and cow manure. The SAP > 0.84 mm, MWD, and GMD showed
increasing trend from the beginning of the sowing stage to the end of the
growing season.

The aim of this study is investigating the effect of residual quantity and
mixing depth in soil on improving the soil properties.

MATERIALS AND METHODS

The experiment was carried out during two successive seasons
(winter 2011-2012 and summer 2012) on a silty clay loam soil at the research
farm of the Faculty of Agriculture - Mansoura University. The experimental
area was about 495 m?. It is divided into three parts according to the mixing
depth of residual. Each part was subdivided into two plots depending on the
crop residual type and addition of biological activator. Each plot was divided
into three subplots, in accordance with the amount of crop residual (Fig. 1).
Experimental area was prepared by using conservation tillage system (one
pass chisel plough followed by one pass of rotary plough) according to (Abdel-
Khalik, 2001, Khidr, 2010 and Atwa, 2012).

The biological activator was prepared in Microbiology Dept. Fac. of
agric. It consists of Trichoderma viridae and Bacillus megaterium.

The experiment treatments were prepared through excavation area
(200%75 cm) at the center of each subplots with defined depths (10, 20 and 30
cm.) by using metal frame (200x75x35 cm) for mixing the cutting rice straw
with soil. The frame pushes into the desired soil depth. Then, the soil was
lifted from the frame and mixed well with the residual and return within the
frame.
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Fig. 1: Layout of experimental area.

Soil Penetration Resistance (P,):

The soil penetration resistance was measured with a penetrograph
according to Eijkelkamp catalogue (1979).
Soil Moisture Content (©):

The soil moisture content was determined using an oven drier at
105 °C for 24 hours according to Black et al. (1965).
Total Counts of Bacteria:

Plate count technique was used to determine total bacterial count
using soil extract agar media according to Allen (1959).
Organic Matter:

The organic matter was determined using muffle furnace at 350 to
400 °C for 7-8 hours according to Jackson (1967).

RESULTS AND DISCUSSION

Soil Moisture Content:

The results in figure (2) showed that increase the quantity of crop
residues in the soil increases the soil's ability to retain soil moisture content
during the irrigation interval. The treatments with addition crop rice residues
(275, 550 and 1100 g/mz) at (0-10 cm depth) recorded soil moisture content at
field capacity about 43.2, 43.4 and 43.8% and 28.1, 28.5 and 28.7% after 22
days from irrigation, whereas, the treatment without crop residual recorded soil
moisture content about 42.9 and 27.7%, respectively.

The results in figure (3) showed that addition of biological activator for
the previous treatments with crop residual increases the soil's ability to retain
soil moisture content about 0.4, 0.5 and 1.1% at field capacity and 0.7, 1.05
and 3.4%, respectively.

The results in figures (4 and 5) showed that the increasing of the soll
layer depth of mixing crop residual leads to reduced the capacity of the soil to
retain moisture content. Taking into consideration, the addition of biological
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activator for treatments with crop residual increase its ability to retain soll
moisture content.
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Soil Penetration Resistance:

The experimental results in figure (6) showed a decrease in the soil
penetration resistance with increase the addition of quantity of crop residue at
all soil layer depths. Addition of (275, 550 and 1100 g/mz) crop residue
decreased the soil penetration resistance about 10.2%, 14.2 and 18% in
comparison with the soil without crop residues. Whereas, addition of biological
activator for the treatments with crop residual decreases the soil penetration
resistance about 13.5%, 17.5 and 21.5% in comparison with the soil without
crop residues as shown in figure (7).

Results in figures (8 and 9) showed that the decreasing of the soil
layer depth of mixing crop residual leads to reduced the soil penetration
resistance.

226



J. Soil Sci. and Agric. Eng., Mansoura Univ., Vol. 4 (3), March, 2013

Panetration ressstance I iem® Penetration mesirtance Micm®
B0 80 100 120 440 160 180 e A L T
ﬂ o — ) i i i i i i "
-o-Gmu.aﬂ-'ElTJa_SZTJ.-_EHE |":“"""ﬁ"?=m"' D
25 | 25 4
g 73 E ™
g o5 ) £ 25
£ Ly
=
: =
3 175 % 175
2.5 2.5
275 - 275 -
30 3p |

Fig. 6: Effect of the depth of mixing  Fig. 7: Effect of the quantity of

rice straw without biological rice straw with biological
activator on the soil activator on the soil
penetration resistance. penetratlon reS|stance
e Nie
Penetration resistance Micm” 60 80 100 120 140 180 180
B0 #®0 100 420 140 180 180 [ i e it e e i e i
“1 |+ Coni.#52T1 + 521245213
|-.-Cnc|'|t.—;fe52Tl £ 52T . 5IT3 b
2.5 J I
E_ 754 E 7.3
=
g s 2 125
i =
= =
= :
& TS5 A & 175
22.5 2231
275 LR
=0 4 30

Fig. 8: Effect of the quantity of rice Fig. 9:Effect of the depth of mixing
rice straw with biological

straw without biological : A
activator on the soil penetration activator ~ on  the  soil
resistance. penetration resistance.

Treatments, which have been mixed with amount of 550 g/m® from the crop
residual in soil layer (0-10 cm) depth, recorded decreasing of soil penetration
resistance about 27.2%, while the treatments with the same amount of crop
residual in soil layers (0-20 and 0-30 cm) depth recorded decreasing of sail
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penetration resistance about 21.5 and 14.2 %, respectively. Addition of
biological activator for the treatments with crop residual decreases the soil
penetration resistance about 29.5%, 23.8 and 17.5% at soil layer depths (O-
10, 0-20 and 0-30 cm) in comparison with the soil without crop residues,
respectively.
Organic Matter:

Results in figure (10) indicated that the field experiment contain about
1.3% organic matter. The addition of rice straw (275 g/mz) recorded increasing
of soil organic matter about 0.114, 0.057 and 0.038% in soil layers (0-10, 0-20
and 0-30 cm) depths, in comparison with treatment without rice straw,
respectively. Increasing the quantity of rice straw from 275 to 550 g/m?,
increase the percentage of organic matter about 0.227, 0.114 and 0.077%,
whereas, increasing the quantity of rice straw from 275 to 1100 g/m?, increase
the percentage of organic matter about 0.454, 0.227 and 0.151%, in soil layers
(0-10, 0-20 and 0-30 cm) depths, in comparison with treatment without rice
straw, respectively.

The addition of biological activator to the treatments with rice straw
increased the percentage of organic matter at all treatments between 0.08 and
0.63% in comparison with treatment without rice straw.
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Fig. 10: Effect of quantity of rice straw on the soil organic matter at
different soil layer depths.

Biological activity:

Results in figure (11) indicated that increase the quantity of rice straw
in soil leads to increased the total count of bacteria as evidence of soil
biological activity. Increase the addition rice straw from 275 g/m” to 550 and
1100 g/m2 increase the soil biological activity from 15.7% to 25.7 and 35.7% in
comparison with treatment without rice straw at mixing soil layer (0-10 cm),
respectively. Also, the results showed that the increasing of the soil layer
depth of mixing rice straw leads to reduce the soil biological activity. The
results also showed that increasing mixing layer for 550 g/m? rice straw from
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(0-10 cm) to (0-20 and 0-30 cm) decrease soil biological activity from 25.7% to
17.1 and 7.1%, respectively.

Addition of bio. activator to the treatments with rice straw increased
the soil biological activity
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Fig. 11: Effect of quantity of rice straw on the biological activity at
different soil layer depths.

CONCLUSION

From this study, it may be concluded that to benefit the rice straw by
mixing it with soil during seedbed preparation, as the consequent low soil
penetration resistance, increase the proportion of organic matter in soil and
increase the soil biological activity as well as increase the ability of soil to
retain moisture content for longer period of time, which helps to provide water
and exploitation of irrigation in the cultivation of new areas.
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