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DEVELOPMENT LAND LEVELER TO SUIT SOIL 

INITIALIZE FOR CLOVER CROP 

Fouda. O. A(*)            M. A. Awad(*)            Sh. F. Abd Elhamed(**) 

ABSTRACT 

Efforts were identified to improve seedbed for clover seed germination by 

adding till shares at the front of the land leveler blade. The studied 

variables are three share depths of 0.0, 50.0, 100.0 mm and three shares 

span of 118, 154 and 200 mm and four forward speeds of 2.7, 3.7, 4.3 and 

4.9 km/h. The results indicated that, both of uprooting rice roots and 

planting intensity increased by 49.36, 27.55 also clover yield increased by 

20.49%. Tractor slippage was within safe limits by proportion of 11.76%, 

pulling force of 2.67 kN, specific energy of 12.03 kW h/fed and the mean 

weight diameters of 28 mm at using the cutting blade of land leveler 

provided with share depth of 50 mm, shares span of 118 mm and forward 

speed of 3.7 km/h. The developed land leveler at the previous operating 

conditions achieved the highest productivity of 59.6 Mg/fed from the total 

cutting time. 

INTRODUCTION 

n Egypt clover (Medicago sativa) is the most important crop. It 

considered as first green forage crops and its cultivated area is about 

1.908 million feddan to produce 50405 Mg yearly (Ministry of 

Agriculture and Land Reclamation, 2012). Usually, sowing directly after 

harvesting rice as zero tillage. Nevertheless, not gave maximize of clover 

crop in quality per cropping time. These disadvantages may be due to; 

1. Rumanians water during rice planting (90 - 120 days) cause to 

cover soil surface with green algae. 

2. Increase the soil compaction after during the rice harvesting by 

combine. 

3. The lifting root of rice after harvesting obstruct the clover seed 

growing. 

4. High remaining residues of rice straw in the soil after harvesting 

leads to obstruction first cutting of clover crop. 
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Therefore, before sowing seeds, it is necessary to create a suitable 

seedbed for good seed germination. Thus, a correct seedbed will ensure 

the adequate moisture, air quantities and soil bed needed by clover plant. 

Land leveling saves irrigation water facilitates field operation, and 

increases yield (Rickman, 2002). In fact, research has shown that land 

leveling can increase crop yields by as much as 25 to 35 %, to improved 

water distribution and nutrient utilization. Studies indicated a significant 

(20 - 25%) amount of irrigation water is lost during its application at the 

farm due to bad soil roughness and unevenness of the field (Cook and 

Peikert, 1960).  

Most of reports indicated that, seedbed evaluated not only by the 

implements used, but also by the resulting soil properties. To obtain 

optimum yield of clover, available soil moisture in between 40 - 60% 

depletion of available water soil (Mahrous et al., 1984). Michael (1990) 

indicated that land leveling increased coefficient of useful time, field 

capacity and germination capacity as compared with unleveled land. Also, 

it, increased harvesting machine performance. El-Sayed et al. (1988) 

concluded that; tillage treatment reduced soil penetration resistance at 

surface layer by 33.33% for chiseling twice, and 58% for harrowing twice 

after chiseling. The suitable seedbed for drilling must contain different 

aggregate size with diameters not greater than 50 mm. The percentage of 

greater aggregates (20 - 50mm) and the smallest (<2mm) were kept to a 

minimum value of total aggregates (Abo-Habaga, 1992). Machine wheel 

track consider one of the most important factor of soil compaction and 

consequently crop yield. The highest soil penetration resistance was 

recorded at wheel  track between 100 – 200mm depth (Abo Habaga, 

2000). Zayed (2010) cleared that the higher mean weight diameter value, 

14.78 and 14.23mm,at 0.03% slope compared to that small mean weight 

diameter, 12.7 and 13.07mm, at zero level. It was better soil pulverization 

because adding  developed unit (adding chisel plow shares) of the laser 

scraper. He added that drawbar power increased with the increase of 

forward speed at 3.45, 4.19, 4.86 and 5.53 km/h under different digging 

depths the highest power as a result of increasing the forward speed 

improved the soil mean diameter and the soil pulverization ratio and soil 

resistance. El–Raie (1982) explained that, when drawbar pull increased 
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slip percentage increases. He advised that slip must be kept less than 

15%. If the amount exceeded it will cause a loss in power. Abd El-

Wahab (1994) showed that increases the forward speed increasing in slip, 

draft and consumed energy. A fast-growing summer annual, berseem crop 

can produce up to 8 Mg of forage under irrigation (Clark et al., 2007). 

Therefore, this research aims to improve seedbed for clover seed 

germination by adding till shares at the front of the land leveler blade. 

MATERIALS AND METHODS 

This study carried out in a local farm at El-Snbellaween district, Dakahlia 

Governorate after harvesting rice. To achieve study aim the following 

subjects were identified; 

1- Connecting the land leveler with shares. 

2- Evaluate the performance of developed land leveler and 

comparing it with traditional leveler and no-till. 

Developed land leveler and share specifications 

Land leveler with 2200 mm working width, 700 mm length and 600 mm 

height is used as a minimum till of the soil. The shares bar added in the 

front of land leveler as shown in Fig. (1). A shovel type with 200 mm 

length  and 60 mm wide were conducted and controlled with shares bar. 

Source of power 

The Romanian tractor (Universal 650 M) model, rated at 48.5 kW (65 hp) 

and 540 rpm is used in the all treatments. 

Soil properties 

The experiments were carried out in silty loam soil texture. The 

mechanical analysis and soil properties are tabulated in Table (1).\ 

Table 1: The soil mechanical analysis and son properties. 

Depth of 

sample 

Clay, 

% 

Silt, 

% 

Fine sand, 

% 

Coarse sand, 

% 

MC, 

% 

Bulk density, 

g/cm3 

0-15 cm 35 44 18.98 2.02 18.25 1.35 

Experimental procedure 

Experimental area of about 19000 m2 was established as  split-split plots 

in three replicates. This area divided into six main plots involved three 

share depths and three shares span. 
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1- Shares lever arm 2- Shares carrier bar 3- Fixing and rotation joint  

4- Shares  5- Cutting blade 

Fig. (1) The developed land leveler  

 

Each main plot includes four sub-plots, which involved four forward 

speeds. Each sub-plots include three sub sub-plots which involved three 

replicates, resulted in a total of 84 plots, each of 220 m2 (2.2 × 100 m). 

The variable includes; three shares span of 118, 154 and 200 mm with 18, 
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14 and 11 shares number respectively, share depths of 0, 50 and 100 mm 

and forward speeds of 2.7, 3.7, 4.3 and 4.9 km.h-1. 

Measurements 

Soil mean weight diameter (MWD) 

The sieves apparatus was used to measure the cold-size distribution. That 

device consists of 6 square sieves located on top of each other, on 

wooden. The outer link of each sieve was 200 mm, and the opining sizes 

were 100, 80, 60, 40, 20 and 10 mm. After sieving all the individual 

fractions are weighed and finally, all the portions calculated according to 

the following equation (Rnam, 1991): 

)1(........................................ii

n WxMWD   

Where: 

MWD : Mean weight diameter, mm 

Xi       : Mean of measured diameters  

Wi      : Percent of weight samples on the sieves from total weight  

Pulling force (P) a hydraulic dynamometer was mounted between two 

tractors. The land leveler is mounted on one and both were pulled by the 

another one (Fig. 2). Ten readings were recorded by the dynamometer at 

the different forward speed and the mean was calculated. Rolling resistance 

(RR) is the force required to pull both tractor and the land leveler when the 

shares is lifted. There fore, the (Np) net pull force is calculated as follows: 

)2.........(..........).........(kNRPN RP   

 
Fig. (2): Pulling force measurement 

Slip (S), The tractor slip is calculated from the following equation: 
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Where: 

        S= tractor slip, % 

       V1=forward speed without load, km/h  

       V2= forward speed with load, km/h 

The specific energy was calculated using equation (Barger et al., 1963): 
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Where: 

Se    : specific energy, (kW h/fed); 

Fu    : fuel consumption rate, (L/h);  

ρf     : density of fuel, kg/L, (for diesel = 0.85 kg/L); 

C.V  : calorific value of fuel, (kCal/kg); 

427   : thermal-mechanical equivalent, (kg.m/kCal); 

ηth   : thermal efficiency of the engine, assumed 40 % for diesel engine; 

ηm   : mechanical efficiency to engine, assumed 80 % for diesel engine; 

Fc     : actual field capacity, fed/h.  

Planting intensity (No/m2) A wooden frame (1 × 1 m) is randomizing 

setting for each treatment after 15 days from planting. It’s easy to 

calculate the number per square meter (Cosgrove, 1996) after collect the 

numbers of plants in the wooden frame. The seeding rate in all treatment 

was 30 kg/fed as recommended by Crop Institute Research. 

Uprooting rice root, % 

After completing the operations service and using a wooden frame (2 × 2 

m) a number of  non-uprooted roots counting from randomizing setting 

per each treatment. After collect the number of non-uprooted roots in the 

wooden frame, it can calculate the uprooting rice root percentages from 

the following equation: 

)5...(........................................100



r

rr
r

T

NT
U  

(4) 
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Where: 

Ur   = Uprooting rice root, % 

Tr   = The total roots number before serving per each treatment,  

Nr = The non-uprooted roots number after serving per each 

treatment. 

RESULTS AND DISCUSSIONS 

Clod-size-distribution (MWD) 

As shown in Fig. (3), it was clear that increasing forward speed resulted 

in decreasing mean weight diameter (MWD), mm but increasing share 

depths and shares span showed an increase in MWD, mm. While 

increasing shares span from 118 to 200 mm increasing  the MWD from 

27 to 44.5 and 44 to 60 mm respectively at share depths 50 and 100 mm. 

Hence, from the same figure it can be seen that, increasing forward speed 

from 2.7 to 4.9 km/h decreasing MWD from 44.00 to 28.67 and 62.33 to 

41 mm respectively at share depths 50 and 100 mm. 

Also, from Fig. (4), it clear increasing share depths from 50 to 100 mm 

increased MWD by 32.10% and about 69.66 % . These results may be due 

to, increases the soil movement speed increasing the kinetic energy of the 

cutting soil slices and leads to more crumbling leads to decreasing the 

diameter of clod-size. On the other hand, increasing share depths leads to 

increases the thickness of the soil slices consequently increasing the diameter 

of clod-size.  
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Fig. (3): Effect of forward speeds on MWD at different shares span and 

share depths 
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Fig. (4): Effect of forward speeds on MWD at different share depths 

The pulling force (kN) 

The pulling force of the developed land leveler as affected by the forward 

speed (km/h), shares span (mm) and two share depths (mm) is illustrated in 

Fig. (5). The pulling force required for land leveler were varying linearly 

with the forward speed. Fore example, the forward speed increased from 2.7 

to 4.9 km/h the pulling force  increased by 37.16 and 33.51% at share depths 

50, 100 mm respectively and  at the different shares span. 
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Fig. (5) Effect of forward speeds on pulling force at different shares span 

and share depths 

Also from in Fig. (6) the required pulling force required were varying 

with the share depths. As the share depths increased from 50 to 100 mm 

the required pulling force increased by 11.5% . This may be due to that, 

increasing both of share depths and forward speed, leads to more of soil 

resistance which needed more of pulling requirement.   
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Fig. (6) Effect of forward speeds on pulling force at different share depths. 

Tractor wheel slip 

The slip data are presented at four different forward speeds, three shares 

span and two share depths. The average slip data are shown in Figs. (7 

and 8) 
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Fig. (7) Effect of forward speeds on tractor slip at different shares span 

and share depths.  
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Fig. (8) Effect of forward speeds on tractor slip at different share depths. 
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It can be seen that, increasing forward speed gave a sensible increment 

rates in slip, %. For example, slip, % increased from 9.19 to 17.07 and 

from 11.32 to 26.93 % as the forward speed increased from 2.7 to 4.9 

(km/h) at share depths of 50, 100 mm respectively. While increasing 

shares span from 118 to 200 mm decreased slip, % from 14.7 to 10.6 % 

and from 23.87 to 12.54 % at share depths 50, 100 mm respectively. Also, 

Fig. (8) indicated that, increasing share depths from 50 to 100 mm the 

tractor slip, % increased by 34.92 %. Owing the slippage should be less 

than 15% for the combination of the tractors. So, the suitable forward 

speed for the tractor may be ranged from 2.7 to 3.7 km/h. 

Specific energy 

As shown in Fig. (9) by increasing forward speed and shares span resulted 

in decreasing specific energy kW h/fed, but increasing share depths 

showed an increase in specific energy. Increasing shares span from 118 to 

200 mm decreasing the specific energy from 11.79 to 10.55 and 12.79 to 

10.87 kW h/fed respectively at share depths 50 and 100 mm, at stability 

forward speed. Hence, from the figure, increasing forward speed from 2.7 

to 4.9 km/h decreasing specific energy from 12.29 to 10.16 and 12.9 to 

11.78 kW h/fed respectively at share depths 50 and 100 mm at neglected 

the effect of shares span.  
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Fig. (9) Effect of forward speeds on specific energy at different shares 

span and share depths.  

Also, in Fig. (10) increasing share depths from 50 to 100 mm increasing 

specific energy by 6.13 % and about 16.18 % at increase the share depths 

from 0.0 to 100.0 mm, at neglected the effect of other factor. These 

results may be due to, increasing share depths and reducing shares span 

leads to more power consumed to soil resistance. 
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Planting intensity: 

Planting intensity is the important growth indicator for high yield. 

Therefore, it was taking to evaluate the operating parameters of this study, 

which were forward speed (km/h), shares span (mm) and two share 

depths (mm). The determined data are shown in Fig. (11). From the 

figure, the intensity percent is always higher in favor of the forward speed 

between 2.7 to 3.7 km/h. From Fig. (11), it should denoted that the 

maximum obtained planting intensity was 635 plant/m2, at share depth 

50mm, shares span 118 mm and forward speed of 3.7 km/h, while the 

corresponding data at share depth 100 mm was 520 plant/m2 by 

decrement of 18.11 % . 
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Fig. (10) Effect of forward speeds on specific energy at different share 

depths. 
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Fig. (11) Effect of forward speeds on planting intensity at different shares 

span and share depths. 

On the other hand, increasing shares span from 118 to 200mm decreasing 

the planting intensity by 15.07 %. From the Fig. (12) and if comparison 
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was done between using shares and blade it noticed that using shares 

increasing planting intensity by 25.38 and 3.73% at shares span of 118 

and 200 mm, respectively. 

Finally, from the viewpoint of planting intensity  it may be recommended 

that using shares span 118 mm, share depth of 50 mm and forward speed 

of 3.7 km/h, due to good pulverization and good soil structure suite to 

clover plant germination.  
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Fig. (12) Effect forward speeds on planting intensity at different share 

depths. 

Uprooting rice root: 

As indicated before rice roots leads to a significant obstruction to the 

farmer’s sickle at the first cutting of clover. So removing those roots is 

important factor for evaluating this study. The uprooting process was 

evaluated as affected by forward speed (km/h), shares span (mm) and two 

share depths (mm). The determined data are shown in Figs. (13 and 14). 

From these figures, it easily noticed that the uprooting percent is always 

lower in favor of the share depth of 50 mm. On the other hand, the 

uprooting percent increased with a higher rate as the speed increased from 

2.7 to 3.7 at the two share depths. From Fig. (13) the maximum obtained 

uprooting percent was 95%, at share depth 100 mm, forward speed of 3.7 

km/h and shares span of 118 mm. while the corresponding data at share 

depth 50 mm was 79% by decrement of 16.8  % . 

On the other hand, increasing shares span from 118 to 200 mm decreasing 

the uprooting percent by 19.75 % when neglecting the effect of the other 

factor study. 
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Fig. (13) Effect of forward speeds on uprooting rice roots at different 

shares span and share depths. 

From the Fig. (14), if a comparison was done between using shares and 

blade noticed that using shares increasing uprooting rice roots by 47.14 

and 55.83% at share depths of 50 and 100 mm, respectively.  

Finally, from the viewpoint of uprooting percent it may be recommended 

that using speed range from 2.7 to 3.7 km/h, shares span 118 mm and 

share depth of 100 mm to achieve the highest proportion of uprooting root 

rice. 
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Fig. (14) Effect of forward speeds on uprooting rice roots at different 

share depths. 

Clover yield  

Yield is the important aim of this study so the average yield data for 

clover yield are shown in Fig. (15). From the figure, it can be easily seen 

that, going deeply into cutting time exhibited in general a randomized 

increasing clover yield. For example from the first to fourth clover cutting 
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increased clover yield by 13.11%. That by reason roots growth and 

increasing root nodules (Rhyzobium) which leads to increasing yield. The 

clover  yield increase about 20.49 and 16.47 % at share depths of 50 and 

100 mm respectively compared with share depth 0.0 mm. While, if 

comparison was done between the two using share depths 50 and 100 mm 

it can be seen that increasing share depths from 50 to 100 mm decreasing 

clover  yield by 4.33%. 
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Fig. (15) The relationship between clover yield and  cutting time at 

different share depths. 

Finally, from the viewpoint of clover yield it may be recommended that 

using share depth of 50 mm. 

CONCLUSIONS 

After proceeding this research and to obtained maximum yield, it is 

recommended that using land leveler with share at forward speed range 

from 2.7 to 3.7 km/h, shares span 118 mm and share depth of 50 mm to 

get a suitable seedbed. 
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 الملخص العربى

 البرسيم محصولهيئة التربة للائم تتطوير القصابية لت

 (**)شرين فؤاد عبد الحميد          (*)محمود على عوض       (*)هأسامه أحمد فود

 ةااال با    زرعانالم وتبلغ المساحة مصر  فيسيم المحصول الأول كعلف أخضر للحيوان يعتبر البر

أي بادون ججارا  تات  الزراعا  التيليد ا  لا  و .رامجميجح 5.4.5 ةاال مليان فدان تنتج  809.1

العد اد ما   عيب ضا  مصصااا ازر   والايي  ترتاب عليا وذلك ( No-tillage)لخدم  لعمليحت 

 أهمهح: تالمشكلا

مماح  تسابب  ام ه  عمر النباحت  .82 – .9 ح  المح  داخل ةيل ازر  لمح  يرب م  بي -8

   .ضعف نسب  الإنبحت  سببممح  على سطح الترب  تكا   طبي  م  الر   ازخضر ف 

 صاد  ممح  رطاب  الترب  للمصصاا السحبق )ازر ( عند مستاى عحل  م  الصصحد الآل  ت   -2

 .  الكامبح   ةيث تيل نسب  الإنبحت ف  تلك المااضعضع كحتيناماللترب  عند انضغحط 

نباحت ازر   ايدي جلاى جعحكا  كبيارز للمازارع عناد ساح  ل )اليطاع(ارتفحع مستاى الضا   -3

ةش البط  ازولى للبرسي  )ةيث  صطدم المنجل ببيح ح مصصااا ازر ( مماح  ساتاجب 

 لتخلص م  تلك البيح ح.ا

بشفرات أشب  مح  كان بأسلص  صغيرز على شكل لسحن زو دهح بتليا  هدف البصث جلى تطا ر اليصحبي  

الماس   ف ولإ ال  بيح ح المصصاا السحبق. وكد أجر ت هيه الدراس   لخربش  سطح الترب  عصفار

وت  خلاا الدراس  ميحرن  أدا   ف  مركز السنبلاو   مصحفظ  الدكهلي  2.82/2.83الزراع  الشتاي 

اليصحبي  بدون جضحف  الشفرات )التيليد  ( وبعد جضحف  الشفرات )المطارز(. ةيث اشتملت عاامل 

ثلا  مسحف  بيني  بي  ، ك /سحع ( 403,409، 302، 202أربع سرعحت تيدم للجرار ) الدراس  على:

 . (م ..8،  .5للأسلص  )عميي  ،  (م  ..2،  854،  881ازسلص  )

 كاى الشد،متاسط اليطر الما ون لصبيبحت الترب ، بييحس كل م :  الآل وت  تييي  ازدا  

 الكثحف  النبحتي  للبرسي ، نسب  التخلص م  جيور ازر .الطحك  الناعي ،  الإنزلا ،

نبحتي   اد كلا م  نسب  اكتلاع  بيح ح جيور ازر  وكيا الكثحف  المتصصل عليهح وكحنت أه  النتحئج ال

ميحرن   %2.049جنتحجي  الفدان لمصصاا البرسي  بنسب  وعلى التاال   %22055 ،49034بميدار 

 ضرأميحرن  بحلنظحم التيليدي )الزراع  على  % 33042وبنسب  ميدارهح بحليصحبي  التيليد   

 2042و كاى شد ميدارهح  %88024ميدار ف  الصدود الآمن  ب الجرار وكحن الانزلا  لعجل ,بلاط(

 م  21كيلاوات.سحع /فدان ومتاسط أكطحر ةبيبحت  820.3كيلا نيات  والطحك  الناعي  المستهلك  

 881ازسلص  بيني  بي  م  ومسحف  .5 عمق تشغيل للأسلص  على اليصحبي  المطارز تجستخدم محعند

 ك /سحع . 302م  وسرع  أمحمي  

ك /سحع   302:  202يل تتراوح بي  ليا  اصى بحستخدام اليصحبي  المطارز عند سرعحت تشغ

 5904  لتصييق أعلى جنتحجي  ميدارهح م .5 وعمق تشغيل  م 881ومسحف  بيني  بي  ازسلص  

 أربع ةشحت. مجماع /فدان م ميجحجرام

 الجيزة –الدقي  –باحث في معهد بحوث الهندسة الزراعية *

 زةالجي –الدقي  –باحث أول في معهد بحوث الهندسة الزراعية **


