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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. 

Tebrügge (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 soil 
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

2
. 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 (200×75×35 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 (Pr): 

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

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/m

2
) 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 soil 
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 soil 
moisture content. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
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/m

2
) 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.  
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Fig. 4: Effect of the depth of 
mixing rice straw without 
biological activator on the 
soil moisture content. 
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Fig. 5: Effect of the depth of mixing 
rice straw without biological 
activator on the soil 
moisture content. 
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Fig. 2: Effect of the quantity of rice 
straw without biological  
activator on the soil moisture 
content. 

 

0 2 4 6 8 10 12 14 16 18 20 22

Times, days

24

26

28

30

32

34

36

38

40

42

44

46

S
o

il
 m

o
is

tu
re

 c
o

n
te

n
ts

, 
% Contr ol S 1 T2 S 2 T2 S 3 T2

 

Fig. 3: Effect of the quantity of rice 
straw with biological 
activator on the soil 
moisture content. 
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Treatments, which have been mixed with amount of 550 g/m

2
 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 soil 

Fig. 9:Effect of the depth of mixing 
rice straw with biological 
activator on the soil 
penetration resistance. 

 

 

Fig. 8: Effect of the quantity of rice 
straw without biological 
activator on the soil penetration 
resistance. 

 

 

Fig. 7: Effect of the quantity of 
rice straw with biological 
activator on the soil 
penetration resistance. 

 

Fig. 6: Effect of the depth of mixing 
rice straw without biological 
activator on the soil 
penetration resistance. 
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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 (0-
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/m

2
) 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

2
, 

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

2
, 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. 

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

2
 to 550 and 

1100 g/m
2
 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

2
 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 between 7.1 and 42.8 % to compared with 
treatments without bio. activator.  
  
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
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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                    على بعض خواص التربة       قش الارز            تأثير بقايا 
  و    **                   ، فترااااااع ا ااااااماعي  روقااااااة *                    ، الشاااااارات بربااااااات الب ااااااا *                 مااااااادر مرماااااا  اباااااارادي 
  *                   مرم  مصطفى أبورباجة

                جامعة الم صورة.  –             بلية الزراعة   –                     ق   اله   ة الزراعية    *  
                جامعة الم صورة.  –             بلية الزراعة   –                   ق   الميبروبيولوجع   **

  انخيةة  اةتلتخ ا انمةل ل مخ  ةتت اليةاوية  واللمةت و ة  تلتةيد ا  ةت تد  أهتمت الدولة  يةا انو ة
 م هت اطةق وديد  ومت وو  يةاو  ييهت المحتيت  و   الايئ  مل الت وث وو ة  حةح  ا   ةتل ومحةتدة تةواتة  

دية مةد  قة  ا ةي وت ة  ية   تةد اختيةتة مخ ةفأجةيت هذه الدةا   اهدف ا  ةت تد  مةل المخ  ةتت اليةاوية  الح 
أجةيةت التجةتةا الح  ية  لهةذه  خةواا التةاة   الة  تأتية كمية  المخ ةف وومةق خ طة  يةا التةاة  و ة  تح ةيل

 طميي  اميةو  ك ي  اليةاو  ـ جتملة  الم حةوة  لمةد  مو ةميل يةاويةيل متتةتلييل الدةا   يا تةا    تي  طي ي 
 د(  3123والمو د الحي ا  3122/3123)المو د الشتوي 
جةةد/ د 2211، 221، 372) قةة  ا ةي مةةل د تةة ث كميةةتتادا ةةتختةةد 

3
تةةد خ ةةط كةةت كميةة  مةةل و، (

وتد تكةةاة كةت ملتم ة  مةةتيل    د(  41-1 د(، ) 31-1 د(، ) 21-1المخ ف يا ت ث طا تت اتلتةا  وها ) 
 لإحد  هتتيل المكةةاتيل  ايولوجاإضتي  م شط مع 

http://www.sciencedirect.com/science/article/pii/S0167880911003562##
http://www.sciencedirect.com/science/article/pii/S0167880911003562##
http://www.sciencedirect.com/science/article/pii/S0167880911003562##
http://www.sciencedirect.com/science/article/pii/S0167880911003562##
http://www.sciencedirect.com/science/article/pii/S0167880911003562##
http://www.sciencedirect.com/science/journal/01678809
http://www.sciencedirect.com/science/journal/01678809
http://www.sciencedirect.com/science/journal/01678809/148/supp/C
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 صها فيما يلـع:ت  أخذ مجموعة من  القيا ات التالية يمبن تلخي
   ا  المتد  اللضوي  اتلتةا   -
 ال شتط الايولوجا اتلتةا   -
 المحتوي الةطواا ل تةا   -
 م توم  التةا  للإختةاق   -

 ت  التوص  لمجموعة من ال تائج يمبن تلخيصها فيما يلع:
لضةوي  اهةت، يةا إلة  اةت ةتن   ةا  المةتد  ال  ةد( 21-1(ا ةي المخ وط اتلتةا  و د ومةق  أد  ييتد  كمي  ق  -

 حيل ت ت هذه ال  ا  ك مت ياد ومق طا   التةا  المخ وط اهت   س الكمي  مل ق  ا ةي 
،  ةد( 21-1(المخ وطة  اهةت و ةد ومةق تةت ع قدة  التةا  و   الاحت تت اتلةطوا  ك مت يادت كمية  قة  ا ةي  -

 كمي  مل ق  ا ةي اي مت ت ت هذه ال دة  ك مت ياد ومق طا   التةا  المخ وط اهت   س ال
ختةةةاق وتة خ   قيمة  هةذه الم تومة  ك مةت يادت كمية  قةة   ةي إلة  ت  يةت م تومة  التةاة  ل أد  إضةتي  قة  ا -

، يةا حةيل تةت ةع هةذه ال يمة  ك مةت ياد ومةق الطا ة  المخ ةوط اهةت  د( 21-1(ا ةي المضتي  ل تةا  و د ومق 
 ق  ا ةي 

أد  إضتي  ق  ا ةي إل  ييتد    ةا  ال شةتط الحيةوي اتلتةاة  وتةت ةع هةذه ال  ةا  ك مةت يادت كمية  قة  ا ةي  -
، يا حيل تة خ   هةذه ال  ةا  ك مةت ياد ومةق الطا ة  المخ ةوط اهةت قة   د( 21-1(المضتي  ل تةا  و د ومق 

 ا ةي 
 ت خ ط  اتلتةا  أت تء وم ية  إوةداد وتجهيةي مةقةد  ت تد  مل ق  ا ةي مل ختوحا هذه الدةا   اتلالذا         

، لمت يتةتا و   ذلك مل ا خ ت  م تومة  التةاة  ل ختةةاق وييةتد    ةا  المةتد  اللضةوي  اتلتةاة  الاذة  ل يةاو 
اتلإضتي  إل  ييتد  م دة  التةا  و   الاحت ةتت اتلةطواة  ل تةة  يم ية  أطةوت ممةت ي ةتود و ة  تةويية ميةته الةةي 

      لهت يا يةاو  م تحتت جديد  وا تغ 
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