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The objectives of the research were to study the effect of three soil moisture contents at plowing (Ѳ1, Ѳ2; 
Ѳ3 (8.60, 10.35,11.61) (w/w), two plowing speeds: S1; S2 (1.79; 9.6 km.hr-1) and three plowing depths d1, 
d2; d3 (10, 20; 30 cm) on wheat yield and quality. The field experiments were conducted in the 
experimental farm of National Research Centre on sandy soil at El-Nubaria District, El-Behaira 
Governorate, Egypt. The effect of Ѳ, d and S on yield and its quality of the wheat crop could be put in 
the following descending orders: (Ѳ3>Ѳ2>Ѳ1), (S2>S1) and (d3>d2>d1 cm). The interactions among 
factors were significant at the 0.05 level. The maximum and the minimum values of yield and its quality 
were recorded at the interactions: Ѳ3 x S2 x d3, and Ѳ1 x S1 x d1, respectively. The interaction Ѳ3 x S2 x 
d3 could be recommended for maximum wheat yield and its quality. Finally, the interaction: Ѳ1 x S2 x d1 
was the most economic. 
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INTRODUCTION 

The appropriate agricultural methods are 
selected according to the crops to be cultivated. 
This is done through the economic and physical 
situation of farmers, social transactions, 
agricultural experience and the possibilities 
available for the production process in the 
agricultural fields, and using the various 
agricultural machinery technologies which are 
highly efficient and quality in the performance of 
agricultural operations, Very good, in previous 
years, the use of agricultural machinery 
techniques, which are used to prepare and 
prepare the seed place at the appropriate depth 
and a constant depth of all seeds, and because of 
the interaction between agricultural processes and 
process This has led to a reduction in the 
percentage of fodder seeds in different areas of 
the field where the fodder produced from the grain 
farms was higher than FARC for the fodder 
produced by other fodder seeds, and there are 
some different factors leading to the production of 
fodder by planting grains such as wheat and corn 

and plants Feeding is short or affected by factors 
that lead to different stress conditions.(Mansour et 
al., 2016 a, Mansour et al., 2016b; Al-Kaisi and 
Yin 2004). 

Barley and wheat are characterized by 
excellent value and importance of agricultural 
productivity. Choosing the best soil moisture for 
agricultural operations in tractors to achieve high 
efficiency is very important. If there is a delay in 
seed germination, sometimes it is inefficient to 
plow. The abandonment of barley residues on the 
ground is an important and crucial factor in 
activating the germination process in the coming 
growth seasons (Swanton et al., 1995 and 
Mansour, 2015). 

The plowing process is of great importance in 
conjunction with the management of all 
agricultural operations because the tillage system 
includes one or multiple primary or secondary 
tillage systems or both. The work is facilitated by 
the use of these machines, thus reducing the 
energy consumption and the degree of 
mechanization The machines in the field where 
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the ratio between the area used by the machines 
to the total area of the agricultural field, which 
according to some research is equivalent to 100% 
in many regions of the world, where about 60% of 
the mechanical energy is used in 
agriculture,(Ibrahim et al., 2018 and Lamporlans 
et al., 2001). 

Physical soil characteristics are the most 
principal factors affecting the growth of small trees 
and shrubs until they germinate through the soil 
and are green (Tayel et al., 2016 and Tahan et al., 
1992). The concentration of the carbon element in 
the organic soil state of the surface layer of the 
earth is a positive factor that improves the building 
of the soil and helps to interact with the density of 
the earth (Swanton et al., 1995). 

It is important that the drilling is done at a 
suitable depth at the seed and at the appropriate 
speed. The seeds are stabilized during the 
cultivation process, which helps to achieve high 
efficiency in labor (Ozmerzi et al., 2002). In the 
case of conventional soil training, the appropriate 
speed for stabilizing the most suitable seed is 
approximately 10 km / h (Soucek and Pippig 
1990). The research carried out to test the speed 
S during the seed is insufficient and in a small 
area of the ground, such as the area of the 
gardens and without the process of plowing, and 
some researchers in Europe suggested that the 
transplant at a speed of less 8 km / h to a 
maximum of 12 km / Slots for the removal of 
seeds from the tillage machine after plowing with 
a plow or without plowing (Linke 1980) 

Several experiments were carried out to test 
the sowing process during tillage, after tillage or 
planting without soil tillage on the sugar beet in 
Lithuania, where different criteria were selected to 
determine the seeds to be seeded. Seed speeds 
during the plowing varied from 5 to 9 km / 
h(Šarauskis, 2001). 

One of the most important operations is to 
properly prepare the seeds to be properly 
cultivated in the right manner. The whole plant 
and the future of the growing crop depends on the 
seed that is placed in the ground so the 
development of crops and increasing productivity 
and quality improvement depends on the 
preparation of the seeds well Soil construction is 
very important for improving crop 
productivity(Rademacher, 1988; Steinert, 1994). 

Structure the soil is divided according to the 
block reservation to the following: If the mass of 
the soil ranges from 10 to 50 mm is called the 
huge structure, and in the case of the structure if 
the mass of soil mass from 10 to 0.25 If the mass 

of soil less than 0.25 milligrams in size 
(Romaneckas et al., 2003). 

Structureand soil strength is best for the 
growth of plants is in the case that most of the 
blocks consisting of soil ranging from 2-5 mm in 
size, and pour the soil quick drought if they 
contain 5-7% of the components of blocks 
accurate and consist of soil crust by more than 
30% Of blocks ranging in size between 10 - 50 
mm and then contact is bad for the soil and so it 
becomes difficult to be the timing of germination 
and often the emergence of late (Romaneckas 
and Saraski 2003). 

NayeraYehia, 2007 reported that the wheat 
productivity reached about 8.5 million tons in 
2001, while the consumption of wheat was 
approximately 16.9 million tons and the gap 
between the value of production and consumption 
reached the heavy limits of the balance of 
Egyptian trade and suggested to solve this 
problem: The expansion of the cultivation of more 
areas of wheat, 2 - the reduction of areas of 
cultivation clover, 3 - the reduction of losses by 
about 10%, 4 - the development of wheat 
cultivation to obtain high productivity (vertical 
expansion), 5 - regulation of distribution to 
rationalize the consumption of wheat, Increase the 
prices of wheat for the Shiites to start investment 
in it, 7 - benefit from scientific induction in the 
development and improvement of production Of 
wheat and thus will improving productivity and the 
quality of wheat will be things necessary, making 
many countries allocate a large part of the budget 
for agricultural experiments and related research, 
which led to great achievements in wheat 
production in these countries must therefore 
follow their suit as much as possible Wheat is of 
great importance and value in agro-industries. 
The best moisture content to be selected in 
agricultural land for growing crops is the humidity 
which leads to high production, high quality and 
high efficiency of tractors and machinery in 
agricultural units using modern techniques for 
plowing at lower costs and more attention (Salco 
and Jangio, 1990; Alexi and Yin, 2004). 

Tayel et al 2015, Mansour et al 2015, 
Mansour et al 2016, Tayel et al., (2016) founds 
that increasing the productivity of beet and fodder 
in other seasons and providing fuel consumption 
and driver's salary, time and money If the soil 
moisture content is used in tillage, it does not 
exceed 6.68%, and the speed of tillage does not 
exceed 9.6 km / h and the depth of the plowing 
does not exceed 30 cm or less. 

The aim of this paper to investigate the effect 
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of different soil moisture, soil depth at plowing, 
and different plowing Ss on growth, yield and 
quality of the wheat crop in new lands. 
 
MATERIALS AND METHODS 

The field experiments were conducted during 
two successive seasons 2014 and 2015 in the 
experimental farm of National Research Centre at 
El Nubaria area, El-BeheraGovernorate, Egypt to 
study the response of wheat plants (T. aestivum) 
to plowing conditions (soil moisture content, 
tractor S and plowing depth) under sandy soil 
condition. Some physical properties of the studied 
soil are presented in Table (1). The previous crop 
in selected site was Common Been, Phasolus 
Vulgaris. Sprinkler irrigation system was used. 

A completely randomized and split – split plot 
design was applied. Three soil moisture content θ 
(Ѳ1=8. 6, Ѳ2=10.35, Ѳ3=11.4% w/w), two plowing 
S (1.88 and 9.6 km/h) and three plowing depth 
(10, 20 and 30cm) were used at blowing. Plowing 
process was conducted using Chisel plow with 7 
fixed tines.  

The seeds of wheat (T. aestivum) were sown 
on 10th of December 2014. The plants were 30 cm 
apart in each row. The mineral fertilizers were 
applied uniformly as follows: 200kg/fed calcium 
superphosphate (15.5% P2O5) was added during 
soil preparation, 50 kg potassium sulphate (48% 
K2O) +100 kg/fed Urea (46 % N) after one month 
from sowing and 100kg potassium sulphate + 100 
kg/fed Urea after 3 months of sowing time. 
Regarding the determination of vegetative growth 
parameters, at 180 days old, five plants from each 
plot were picked up randomly as representative 
samples for measuring and calculating the 
following characteristics: length of roots, root 
diameter and green yield of leaves and roots in 
t/fed.  

The Least Significant Differences (L.S.D) 
between the means were computed at 5 % level 
of significance and used to make paired 
comparisons between the treatment means. The 
obtained data (two seasons) were statistically 
analyzed according to SAS, (1985).   

Table (1): Some physical properties of the soil. 
 

Depth 
(cm) 

Particle Size distribution, % 
Texture 
Class 

θS % on weight basis 
HC 

(cm/h) 
BD 

(g/cm³) C. 
Sand 

F. 
Sand 

Silt Clay F.C. P.W.P A.W 

0-15 8.4 78.6 7.5 5.5 Sand 12 4.1 7.9 6.68 1.56 

15-30 8.6 78.7 7.3 5.4 Sand 12 4.1 7.9 6.84 1.58 

30-45 8.5 78.5 7.8 5.2 Sand 12 4.1 7.9 6.91 1.63 

45-60 8.8 78.7 7.6 5.9 Sand 12 4.1 7.9 6.17 1.62 

F.C.: Field Capacity, PWP: Permanent Wilting Point, AW: Available water, HC: Hydraulic 
Conductivity BD: Bulk density 

RESULTS 
Tables (2 and 3) and Figs. (1, 2 and3) 

illustrate the effect of three different soil moisture 
(Ѳ1=8.6, Ѳ2=10.35, Ѳ3=11.4%), two tractor S’s 
(S 1 = 1.78 and S 2 = 9.60 km/h) and three 
plowing depth (d1=10, d2=20, d3=30cm) on fresh 
weight of leaves/plant (g), dry weight of 
leaves/plant (g), leaves yield (kg/fed), plant length 
(cm), plant diameter (cm).  
When studying each individual factor alone, 
without the different velocities and moisture 
content of the soil, and by studying all the 
characteristics of the measured vegetable growth 
and analyzing and studying the results, it was 
possible to arrange the depth of plowing in a 
descending order as follows: Depth 10 cm> Depth 
20 cm> Depth 30 cm. 

These results confirm a negative impact on 

the vegetable growth of wheat yield as the depth 
of tillage and vice versa. As for the effect of wet 
soil content on all the vegetable growth 
characteristics of wheat, it can be arranged as 
Ѳ1> Ѳ2> Ѳ3. A reverse relationship between 
vegetative growth characteristics and moisture 
content of the soil can be observed. Finally, the 
speed of tillage has had an effect on all vegetable 
growth properties in an anti-tillage and soil 
moisture. Plowing Speeds could be ranked on the 
following descending order S2 > S1. Exception in 
plant diameter was different trends with the three 
factors. The highest and lowest values of all 
wheat vegetative growth properties were achieved 
under Plowing depth (10 and 30), moisture 
content (Ѳ1 and Ѳ3), and plowing Speeds (S2 
and S1), respectively.  
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Table (2): The effect of different moisture content, plowing speeds and plowing depth wheat 
growth. 

 
Table (3): Main factors of seed bed preparation conditions effect on wheat growth. 
Factors of 

Study 
Plant length (cm) 

Plant weight 
(Bio) (gm) 

Spikes weight 
(g/m2) 

Spikes 
No./m2 

Seeds 
no./spike/m2 

θ1 92.6a 1918.0a 1062.0a 543.2a 201.6b 

θ2 88.5b 1591.6b 868.4b 410.0b 211.0a 

θ3 83.8c 1293.6c 660.0c 451.0ba 195.0c 

S1 90.33a 1737.46a 5436.55b 456.3b 208.3a 

S2 86.23b 1464.93b 5680.73a 419.7b 197.3b 

d1 89.25a 1582.46c 5577.43b 4313b 194.7c 

d2 87.42a 1609.06b 5913.08a 412.7a 209.3a 

d3 88.16ba 1612.0a 5185.43c 472.7c 206.7c 

LSD 0.05 2.42 1.07 2.1 0.3.8 1.0 

 
 
 
 
 

 
 
 
 
 

Moisture 
θ (%) 

I 

Plow S 
(km/h) 

II 

Plow depth 
(cm) 

III 

Plant length 
(cm) 

Plant weight 
(Bio) (gm) 

Spikes weight 
(g/m2) 

Spikes 
No./m2 

Seeds no 
./spike/m2 

θ1 S1 10 94.5 1876.0 961.2 464 212 

8.6% 1.78 20 99.5 2111.6 1193.2 468 172 

  
30 93.0 2000.0 1094.0 480 204 

 
S2 10 97.0 2004.0 1145.6 500 212 

 
9.6 20 81.5 1586.0 811.2 360 192 

  
30 90.0 1930.4 1166.8 448 220 

θ2 S1 10 85.0 1719.6 939.2 448 220 

10.35% 1.78 20 87.5 1771.2 999.6 432 236 

  
30 96.0 1951.2 1112.8 536 224 

 
S2 10 86.0 1261.6 703.8 352 180 

 
9.6 20 85.5 1508.0 736.4 388 180 

  
30 91.0 1338.8 720.4 312 236 

θ3 S1 10 88.5 1522.4 838.0 436 200 

11.4% 1.78 20 85.5 1421.6 804.0 480 256 

  
30 83.5 1263.2 617.2 372 160 

 
S2 10 84.5 1111.2 544.4 388 144 

 
9.6 20 85.0 1256.0 521.2 348 220 

  
30 75.5 1188.4 634.8 688 196 

I X II 1.3 12.4 18.7 2.0 1.0 

I X III 0.23 0.43 1.3 4.0 2.0 

II X III 0.16 0.32 1.5 4.0 1.0 

I X IIXIII 0.56 4.38 7.2 3.3 1.3 
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Tables (2) shows that the interaction between 
the studied factors were as following: The 
maximum and minimum values of all wheat 
growth properties were obtained in the interaction 
Ѳ1 x S2 x d1, and Ѳ3 x S1 x d3, respectively, 
differences in the obtained data among 
interactions were significant at the 5% level. 
Increase percentage for all growth parameters 
(fresh weight of leaves/plant, dry weight of 
leaves/plant, leaves yield, plant length and plant 
diameter according Ѳ1 compared by Ѳ3 were 
34.30, 24.78, 34.30, 13.74 and 22.96, increasing 
percentage in plowing Speeds S2 comparing S1 
were 4.30, 4.55, 4.30, 4.32 and 2.34; increasing 
percentage in plowing depth d1 comparing with d3 
were 7.03, 3.14, 7.07, 10.02 and 6.54, 
respectively.   

Differences in the studied parameters of all 
vegetative growth proberties between means 
were significant at the 5 % level. While the highest 
and lowest values of fuel consumption and wheel 
slippage were achieved under depths 10cm and 
30cm, respectively. These data are supported by 
Riley, (1988), (1989), (1994), Poss et al., (1995) 
and Tayel et al., (2015). 

Increase percentage for all growth parameters 
(fresh weight of leaves/plant, dry weight of 
leaves/plant, leaves yield, plant length and plant 
diameter according Ѳ1 compared by Ѳ3 were 
34.30, 24.78, 34.30, 13.74 and 22.96, increasing 
percentage in plowing Speeds S2 comparing S1 
were 4.30, 4.55, 4.30, 4.32 and 2.34; increasing 
percentage in plowing depth d1 comparing with d3 
were 7.03, 3.14, 7.07, 10.02 and 6.54, 
respectively.   

Differences in the studied parameters of all 
vegetative growth proberties between means 
were significant at the 5 % level. While the highest 
and lowest values of fuel consumption and wheel 
slippage were achieved under depths 10cm and 
30cm, respectively. These data are supported by 
Riley, (1988), (1989), (1994), Poss et al., (1995) 
and Tayel et al., (2015). 

Tables (4 and 5) shows the effect of three 
different soil moisture (Ѳ1=8.86, Ѳ2=7.88, 
Ѳ3=8.68%), two tractor S’s (S 1 = 1.78; S 2 = 9.60 
km/h) and three plowing depth (d1=10, d2=20, 
d3=30cm) on plant fresh weight/plant (g), plant dry 
weight/plant (g) and plant yield (kg/fed). Factors 
under study could be ranked in the following 
orders:  Ѳ1 > Ѳ2 > Ѳ3, S2 > S1, and d1 > d2 > 
d3. The three properties of plant wheat yield were 
taking the same trend.   

The highest and lowest values of plant fresh 
weight/plant (g), plant dry weight/plant (g) and 
plant yield (kg/fed) were obtained under plowing 
depth (10 and 30), moisture content (Ѳ1 and Ѳ3), 
and plowing S (S2 and S1), respectively. 

Increase percentage for yield parameters 
(fresh weight/plant, plant dry weight/plant and 
plant yield) according Ѳ1 compared by Ѳ3 were 
46.86, 22.07 and 3.65 increasing percentage in 
plowing Speeds S2 comparing S1 were 3.65, 8.32 
and 3.65; increasing percentage in plowing depth 
D1 comparing with D3 were 20.21, 25.89 and 
20.21, respectively.   

Differences in the studied parameters of 
wheat plant yield properties among means were 
significant at the 5 % level. While the highest and 
lowest values of fuel consumption and wheel 
slippage was achieved under depths 10cm and 
30cm, respectively. 

Tables (4) show that the interaction between 
the studied factors as following: The maximum 
and minimum values of plant fresh weight/plant 
(g), plant dry weight/plant (g) and plant yield 
(kg/fed) were obtained in (Ѳ1 x S2 x d1), and (Ѳ3 
x S1 x d3), respectively, differences among the 
values of the obtained data interactions were 
significant at the 5% level.  

Tables (6 and 7) and Figs. (1, 2 and3)shows 
the effect of three different soil moisture (Ѳ1=8.86, 
Ѳ2=7.88, Ѳ3=8.68%), two tractor S’s (S 1 = 1.78; 
S 2 = 9.60 km/h) and three plowing depth (d1=10, 
d2=20, d3=30cm) on total carbohydrate and crude 
protein percent in root  

Table (4): Main factors of seed bed preparation conditions effect on wheat yield. 
Factors or treatments Seed Index (W 1000 Seeds) Total seeds 

weight (g/m2) 
Grain yield 
(Ard/fed) 

Straw yield 
(ton/fed) 

θ1 41.1a 883.2a 24.73a 3.60a 

θ2 40.5b 849.6c 23.78c 3.04b 

θ3 38.3c 863.6b 24.20b 2.70c 

S1 39.6b 916.0a 25.60a 3.31a 

S2 40.3a 814.4b 22.81b 2.89b 

d1 42.9a 922.8a 25.83a 3.05b 

d2 39.6b 804.0c 22.51c 3.21a 

d3 37.5c 869.2b 24.33b 3.03cb 

LSD 0.05 0.7 10 0.08 0.06 

 



Tayel et al.,                                    Wheat Yield Versus Seed Bed Conditions 

 

Bioscience Research, 2018 volume 15(3): 1943-1951                                                   1948 

 

Table (5): The effect of different moisture content, plowing speeds and plowing depth wheat yield. 

 
 
and foliage of wheat yield. Factors under 

study could be ranked in the following orders:  Ѳ1 
> Ѳ2 > Ѳ3, S2 > S1, and d1 > d2 > d3. The 
properties of total carbohydrate and crude protein 
percent in root and foliage of wheat yield were 
took the same trend.   

Data agreed with Berresen and Njes (1990), 
Canada Soil Survey Committee (1978), Berresen 
et al., (1994) and Tayel et al., (2015). 

The highest and lowest values of total 
carbohydrate and crude protein percent in root 
and foliage of wheat yield were obtained under 
plowing depth (10 and 30), moisture content (Ѳ1 
and Ѳ3), and plowing Speeds (S2 and S1), 
respectively. Table (5) shows the differences in 
the studied traits of both carbohydrate and protein 
in the roots and leaves of the wheat crop. The 
differences were significant at 5%. The highest 
and lowest values were obtained for 
carbohydrates and protein at a depth of 10-30 cm  

 

 
respectively. 
Table (4) shows the interaction between the 

study factors, where the maximum and minimum 
carbohydrate values in the thirtieth reaction (Ѳ1 x 
S2 x d1), the protein ratio in the root and wheat 
leaf leaves at the reaction (Ѳ3 x S1) x d3 
respectively. The Lin differences were significantly 
higher than the 5%. For crop characteristics (wet 
weight / plant, dry weight / plant and plant yield), 

Ѳ1 compared to Ѳ3 was 46.86, 22.07 and 
3.65 increased in the S2 tillage compared to S1 
was 3.65, 8.32 and 3.65. With an increasing 
percentage of d1 depth of d1 compared to 20.21, 
25.89 and 20.21, respectively. 

Increase percentage for quality parameters of 
wheat (total carbohydrate and crude protein 
percent in root and foliage) according to Ѳ1 
compared by Ѳ3 were 13.71, 9.62, 16.46 and 
19.66 increasing percentage in plowing Speeds 
S2 comparing S1 were 1.56, 6.10, 0.09 and 1.33; 
increasing percentage in plowing depth d1 
comparing with d3 were 9.82, 7.78, 12.83 and 

Moisture 
θ (%) 

I 

Plow S 
(km/h) 

II 

Plow depth 
(cm) 

III 

Seed Index 
(W 1000 Seeds) 

Total seeds 
weight (g/m2) 

Grain yield 
(Ard/fed) 

Straw 
yield 

(ton/fed) 

θ1 
6.86% 

S1 
1.78 

10 40.5 888.0 24.86 3.84 

20 38.8 550.4 15.42 3.86 

30 41.5 976.8 27.35 3.81 

S2 
9.6 

10 46.8 1311.6 36.72 3.61 

20 40.1 666.0 18.65 3.26 

30 38.9 905.6 25.36 3.21 

θ2 
7.88% 

S1 
1.78 

10 40.0 942.4 26.38 3.28 

20 42.7 1124.4 31.48 3.24 

30 38.5 1056.4 29.57 3.52 

S2 
9.6 

10 45.0 622.8 17.44 2.34 

20 42.4 792.8 22.2 3.24 

30 34.8 558.4 15.63 2.6 

θ3 
8.68% 

S1 
1.78 

10 45.1 1191.6 33.36 2.87 

20 35.4 1043.2 29.21 2.59 

30 34.7 472.4 13.22 2.71 

S2 
9.6 

10 39.9 580.8 16.26 2.38 

20 38.2 647.2 18.12 3.09 

30 36.5 1245.6 34.88 2.33 

I X II 0.6 8.4 0.51 0.41 

I X III 1.3 6.8 0.08 0.07 

II X III 1.4 51.6 1.2 0.08 

I X IIXIII 1.1 22.3 0.59 0.19 
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10.39, respectively.  Data supported by Ekeberg, 
(1992), Ekeberg and Riley (1997); Tayel et al., 
(2015). 

 
CONCLUSION 

The effect of soil moisture content at plowing, 
plowing S, and plowing depth on growth, yield and 
quality of the wheat crop could be put in the 
following descending orders: (Ѳ3>Ѳ2>Ѳ1), (S2> 
S1) and (d3> d2> d1 cm). The interaction among 
factors as follows: the maximum and minimum 
values of growth, yield and quality of the wheat 
crop were (significantly at 0.05 level) recorded at 
Ѳ3 x S2 x d3, and Ѳ1 x S1 x d1, respectively.  

It could be concluded that use the conditions 
of moisture content at plowing Ѳ1=8.86, plowing 
Speed S2=9.6km/h and plowing d1= 10cm were 
positive effects on wheat growth, yield and quality 
parameters. Authors could be recommended to 
using Ѳ1, S2 and d1 to expecting the 
maximization of wheat production in further 
seasons. 
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