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Abstract 

The field experiment was conducted in one of the fields of Maysan Governorate / Al-Batira region in a 

silty clay soil during the 2023 winter season, with the aim of developing and evaluating the efficiency of 

the performance of a combined and advanced machine used for planting on lines with equal distances 

and appropriate depths, with covering the seeds and appropriate disintegration of the soil using spring 

needles, fertilizing at the same time, and opening the furrows. Using separators after attaching them to 

the seeder . 

The experiment was carried out using two machine configurations: the seeder alone (B) and the seeder 

with the furrow opener (BZ), which is equivalent to basin irrigation system and furrows, and two tractor 

speeds (s1, s2) (4 and 6 km/h), with the aim of knowing its effect on (moisture content and field 

efficiency). The same two formulations and speeds above were also used with three barley seed rates 

(T1, T2, T3) kg/dunum in order to determine their effect on (plant height and grain yield) . The (W2) 

composition gave a decrease in field efficiency, as it was recorded (86.338%). The (W2) composition 

gave a decrease in moisture content (15,203%), plant height (109.47) cm, and grain yield (3,523) tons/ha. 

The (W1) composition gave the highest average of field efficiency, reaching (88.805%) . The composition 

(W1) resulted in a decrease in average plant height, reaching 113.36 cm, moisture content (22,648%), 

and grain yield (4,028) tons/ha. The third seed rate (T3) gave the highest average of grain yield, reaching 

(4,168) tons/ha, and plant height (113.58) cm. The second speed (S2) gave the highest average of field 

efficiency (88,643%), moisture content (19,173%), plant height (110,778) cm, and grain yield (3,774) 

tons/ha. The interaction treatment (w1t3) recorded the highest plant height. The interaction treatment 

(s1t3) recorded the highest grain yield, reaching 4,317 kg/ha . 

Keywords: barley yield, forward speed, furrow opener, Irrigation, seed rates. 

Introduction 

The productivity of agricultural crops is affected by several factors, including: planting date, soil 

preparation before planting, soil fertility, and the efficiency of the mechanical farming process . 

Manual farming still occupies a large space in the field of agriculture despite the availability of many 

agricultural equipment. The reason for this may be due to the adoption of the manual method due to the 

area of the holding, the method of exploiting the land and the material capabilities of the farmer using 

modern methods. Automated methods have become a scientific and practical fact that has a direct impact 

on raising and improving the quality and quantity of production. Seeders also place seeds in the soil to 

the required depth, and distribute them in the field in a specific system or arrangement . 

The most important feature of a seeder is the precise cultivation of placing a single seed, at equal 

distances between one seed and another, and at an equal depth in the soil to produce a single plant, so 

that it is not permissible to leave a place without a seed, and it is not permissible to place more than one 

seed in one place, and the purpose of this method is to reduce the amount of seeds needed for planting, 

reduce crowding between plants, especially in the first stages of growth, distribute nutrients regularly to 

the plants, reduce the cost of plant thinning, and achieve high productivity. Agricultural mechanization 
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performs various agricultural operations using mechanical equipment that relies on mechanical or 

electrical driving power, using minimal human or animal effort. There are many combined machines 

designed to develop plowing, and most of these machines are used for primary and secondary plowing, 

crop service equipment, weed control, seeding, and fertilization. This equipment has become commonly 

used because it works with more than one operation during its passage at the same time, in addition to 

reducing the number of passes in the field (1 ), as the use of seeding machines gave positive results in 

the speed of completion of the seeding process and the lack of waste in the quantities of seed used, as the 

reason for the lack of irrigation water supplies resulting from climate change and the misuse of the water 

distribution process in the correct manner has forced many farmers in Iraq to abandon agriculture, Some 

farmers used groundwater to irrigate crops. They used alternative methods, represented by the use of 

furrow irrigation, which leads to further expansion of horizontal agriculture of the same water resource. 

Thus, an increase in the efficiency of water use can be achieved, which leads to securing food and 

reducing the risks of desertification. Barley, Hordeum vulgare L., is one of the first cereal crops to be 

grown, and its use dates back to stone times. Barley is characterized by its rapid growth and its ability to 

tolerate salinity and drought, so most areas of Iraq are suitable for its cultivation. The research aims to 

choosing the optimal speed for cultivation, the appropriate amount of seed, the best irrigation method 

(basin and furrows) and Study the performance efficiency of the combined machine. 

I. Materials and Methods 

Field of experience: 

The field experiment was conducted in one of the fields of Maysan Governorate / Al-Batira region, which 

is about 20 km west of the city of Amara, during the 2023 winter season, with the aim of developing and 

evaluating the efficiency of the performance of a combined and developed machine used for planting on 

lines with equal distances and appropriate depths, with covering seeds and appropriate disintegration of 

the soil using spring needles, and fertilizing in the same time and opening furrows by the furrow opener 

after attaching it to the seeder . 

The land was plowed with a moldboard plow, then smoothed and leveled using a leveler after the initial 

plowing. Several soil samples of the experimental field were taken randomly from different locations to 

suit the field conditions and at depths of (0-10) and (10-20) cm. The soil properties of the experimental 

field were measured in a laboratory and the results are shown in Table (1) .   

 

    Table (1) The size distribution of soil particles and their characteristics 

 Value Unit 

Sand 322.10 g/kg 

Silt 290.50 g/kg 

Clay 387.40 g/kg 

Soil texture Silty clay   

Bulk density 1.58 g/cm3 

Porosity 39.69 % 

PH 7.28   

EC 3.86 dS/m 

 

    Barley crop (a local variety) obtained from the Seed Certification and Production Directorate in 

Maysan Governorate . 

The experiment was carried out using two machine configurations: the seeder alone (B) and the 

seeder with the furrow opener (BZ), which is equivalent to the basin irrigation and the Furrows, 

and two tractor speeds (S1, S2) (4 and 6) km/h, respectively . 
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In order to know its effect on field efficiency and moisture content. The same two combinations 

and speeds above were also used with three seed rates (T1, T2, T3) (25, 30, 35 kg/dunum) 

respectively, in order to determine their effect on plant height and grain yield.  

 

Three replications and a factorial experiment with a randomized complete block design (RCBD) 

were used in the experiment. There were split-plot arrangements for plant height and barley yield, 

as well as split-plot arrangements for field efficiency and soil moisture content. 

Combined seeder: 

 After manufacturing and assembling the furrow openers and connecting them to the Italian 

GASPARDO seeder, a test was conducted on them by connecting them to the tractor. They were 

used in previously plowed, smoothed, and leveled soil. The furrows were opened to a depth of 22 

cm to irrigate the barley crop. As for the process of dropping the seeds, it was done through seed 

drop tubes. Seeder opener opens the soil on both sides of the drill using its pointed edge, and has 

the ability to move horizontally and vertically and for different distances with a change in the 

width and depth of the furrow. 

After completing the land preparation operations, the seeding operations began, but after making 

adjustments and arrangements for the seed used in terms of the quantity of seed, the depth of 

planting, and the uniformity and distribution of the seeds within one line, the seed was organized 

according to what was stated in the catalog attached to the seeder, and to ensure the accuracy of 

the results, this was laboratory tested, as stated in (2). 

Characteristics measured in the experiment:  

1- Field efficiency (%):- 

Field efficiency was calculated using the following equation No. (1) / (3): 

%F.E = A.F.C / T.F.C ×100…………(1) 

whereas  : 

F.E: Field efficiency (%)    

A.F.C: Actual field productivity (ha/hour) 

T.F.C: Theoretical field productivity (ha/hour) 

2-Soil moisture content (Pw): 

 The moisture content of the soil was measured by the gravimetric method by taking soil samples 

from the field using (core sampling), weighing them, and then drying them in the oven at a 

temperature of (105)°C until the weight was constant. The moisture content was calculated on the 

basis of dry weight from equation (2) according to method (4). ). 

Pw =( 𝑀𝑤 / Ms ) x100…….(2) 

Since: 

Pw = Percentage of soil moisture based on dry weight (%) 

Mw = weight of moisture in the soil (g)  

Ms = weight of dry solid particles (g)  
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3- Plant height (cm): 

The average height of ten plants at random from each experimental unit was measured in units 

(cm) from the soil surface to the highest peak of the plant, excluding the stem, in an area of 1 m2 at 

the end of the season.  

- Total yield (ton/hectare):  

 The grain yield was calculated in units (kg/m2) and then converted to a unit (ton/ha). The grain 

yield was estimated based on the grain weight of the plants harvested from an area of 1 m2 of each 

experimental unit. 

Statistical analysis: 

 The obtained data were collected and statistical analysis of the arithmetic averages was conducted 

using the statistical analysis program (Gen Stat). The averages of the treatments were tested using 

the least significant difference (LSD) test at a probability level of 0.05.   

3- Results and discussion: 

1- Field efficiency %: 

1-1 The effect of the combination used on field efficiency: 

 The results of the statistical analysis show that there is a significant effect of the combination used 

on field efficiency, as combination (W1) recorded the highest value for field efficiency, reaching 

(88.8)%, while combination (W2) recorded the lowest value for field efficiency, reaching 

(86.33)%. The reason for this is due to stirring an amount of soil to open up the furrows and 

increase the difference between practical and theoretical productivity, which occurred as a result of 

tire slippage, led to an increase in the time required to complete the work per unit area and a 

decrease in field efficiency. This is consistent with the results of (6).

 

Figure (1) The effect of the combination used on field efficiency. 

1-2 The effect of forward speed on field efficiency: 

 The results of the statistical analysis show that there is a significant effect of speed. Speed (S2) 

recorded the highest value for field efficiency, reaching (88.64)%, while speed (S1) recorded the 

lowest value for field efficiency, reaching (86.50)%. This is due to an increase in the time and 

speed utilization factor, which in turn, led to an increase in practical productivity, which is an 

important element in estimating field efficiency and is directly proportional to them, and this is 
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consistent with (7).

 

Figure (2) Effect of forward speed on field efficiency. 

2-Moisture content: 

2-1 Effect of the combination used on moisture content: 

 The results of the statistical analysis showed a significant effect of the combination used on the 

moisture content, as combination (W1) recorded the highest percentage of moisture content, 

reaching (22.64)%, while combination (W2) recorded the lowest percentage of moisture content, 

reaching (12.20)%, due to the amounts of water that it is accommodated by basin irrigation 

compared to furrow irrigation, as furrows have the ability to retain water, reduce evaporation, and 

cause an increase in crop branching at the end of the season and lower temperatures, and this is 

what agreed with (8).

 

Figure (3) Effect of the combination used on moisture content 
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2-2 The effect of forward speed on moisture content: 

The results of the analysis of variance shown in Table (4) showed that there are no significant 

differences between the average values of moisture content due to the effect of forward speed. 

 

Figure (4)Effect of forward speed on moisture content 

2-3Effect of the interaction between composition and forward velocity on moisture content: 

notice through the table of results of the analysis of variance, there are no significant differences 

between the averages of moisture content as a result of the interaction between composition and 

forward speed.   

 

Figure (5)Effect of the interaction between composition and forward velocity on moisture 

content   
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3- Plant height: 

3-1 The effect of the combination used on plant height: 

 The results of the statistical analysis showed that there was a significant effect of the combination 

used on the height of the plant, as the combination (w1) recorded the highest height of the plant, 

reaching (113.36) cm, while the combination (w2) recorded the lowest height of the plant, reaching 

(109.47) cm. Plant density increased due to shading and a decrease in light radiation, which led to 

pushing the plants upward due to the speed of division and an increase in the elongation of the plant 

to obtain light, and this is consistent with what was found (9). 

 
Figure (6) Effect of the combination used on plant height 

 

3-2 The effect of forward speed on plant height: 

 The results of the statistical analysis showed that there was a significant effect of the forward speed 

on the plant height, as (S1) recorded the highest plant height, reaching (112.05) cm, while the second 

speed (S2) gave the lowest plant height, reaching (110.77) cm. The height of plants increased at the 

first speed due to the uniform depth of the seeds in the lines, their burial in a homogeneous manner, 

and the birds not attacking them as a result of not being exposed to the surface of the soil or being 

washed away by water or other factors, and this is what (10) found. 
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Figure (7) Effect of forward speed on plant height 

3-3 The effect of seeding rate on plant height: 

 The results of the statistical analysis showed that there was a significant effect of the seed rate on 

plant height, as the seed rate (T3) recorded the highest plant height of 113.58 cm, while the seed rate 

(T1) recorded the lowest plant height of 110.77 cm. The reason for the increase in plant height as a 

result of the large number of seeds coming out of the feeding mechanism at the third rate and the 

increase in the number of plants per unit area, i.e. higher plant density, and this increase led to 

stimulating the stem cells to elongate and divide more quickly to obtain light, this is consistence 

with (11) findings. 

 

 

 
Figure (8) Effect of seeding rate on plant height 
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4-3 The effect of the interaction between the combination used and the seeding rate on plant 

height: 

 The results of the statistical analysis showed that there was a significant effect of the combination 

used and the seed rate on plant height, as the combination (w1T3) recorded the highest plant height, 

reaching (115,833) cm, while the combination (w2T2) recorded plant height reaching (107,500) cm. 

 

 
Figure (9) Effect of the interaction between the combination used and seeding rate on plant height 

 

35-The effect of the interaction between the combination used, seed rate, and speed on plant 

height: 

 The results of the statistical analysis showed that there was a significant effect in the combination 

used and the seed rate on plant height, as the combination (w1T3S1) recorded the highest plant 

height of (117,333) cm, while the combination (w2T2S2) recorded the plant height of (106,333) 

cm. 

Table (2) Effect of the combination used, forward speed, seeding rate, and overlap on plant 

height 

  Speed   

 Combination  Seeding rate S1 S2 
Combination and seeding 

rate interaction mean 
Combination mean 

W1 

T1 112.333 110 111.167 

113.361 T2 113.167 113 113.083 

T3 117.333 114.333 115.833 

W2 

T1 109.167 110 109.583 

109.472 T2 108.667 106.333 107.5 

T3 111.667 111 111.333 

  Combination and speed interaction mean     

  W1 114.278 112.444     

  W2 109.833 109.111     

  Seeding rate and speed interaction mean Seeding rate mean 

  T1 110.75 110 110.375   

  T2 110.917 109.667 110.292   

  T3 114.5 112.667 113.583   

  Speed 112.056 110.778     
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4- Grain yield: 

4-1 The effect of the combination used on grain yield: 

The results of the statistical analysis showed a significant effect of the combination used on grain 

yield, as the combination (w1) recorded the highest average yield of (4,028) kg/ha, while 

combination (w2) recorded the lowest yield of (3,523) kg/ha, as plant yield increased by increasing 

plant density, meaning a higher seed rate, is due to cultivating the land, spreading the seed in all its 

lines, and not canceling the feeding holes to drop the seeds when attaching the drills, meaning 

canceling a number of planting lines, and this agrees with what he found and concluded (12). 

 
                          Figure (10) Effect of the combination used on grain yield 

 

4-2 The effect of seeding rate on grain yield: 

 The results of the statistical analysis show that there is a significant effect for the seed rate on 

grain yield, as the seed rate (T3) recorded the highest average yield of 4,168 kg/ha, while the seed 

rate (T1) was the lowest reached 3,313 kg/ha. This is due to the fact that the number of seeds 

coming out of the feeding mechanism was the largest at the third rate, and this means an increase 

in the number of plants per unit area, which increased the plant density, and this increase led to the 

elongation of the stem to obtain light, and this helped to increase the efficiency of photosynthesis 

and thus increasing grain yield, and this is what was (13) found. 
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      Figure (11) Effect of seeding rate on grain yield                        

4-3 The effect of the interaction between speed and seeding rate on grain yield: 

 The results of the statistical analysis show a significant effect of speed and seeding rate interaction 

on grain yield, as (S1T3) recorded the highest average yield of 4,317 kg/ha, while the treatment 

(S2T1) recorded an average yield of 3,274 kg/ha, which did not differ significantly from the 

treatment ( S1T1).   

 
Figure (12) Effect of the interaction between speed and seeding rate on grain yield 

 

Table (3) Effect of the combination used, forward speed, seeding rate, and interference on grain 

yield, kg/ha 
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  Speed   

 Combination  Seeding rate S1 S2 
Combination and seeding 

rate interaction mean 
Combination mean 

W1 

T1 3.531 3.475 3.503 

4.028 T2 4.208 4.209 4.209 

T3 4.533 4.213 4.373 

W2 

T1 3.172 3.072 3.122 

3.523 T2 3.122 3.850 3.486 

T3 4.100 3.824 3.962 

  Combination and speed interaction mean     

  W1 4.091 3.966     

  W2 3.465 3.582     

  Seeding rate and speed interaction mean Seeding rate mean 

  T1 3.351 3.274 3.313   

  T2 3.665 4.030 3.847   

  T3 4.317 4.019 4.168   

  Speed 3.778 3.774     

 

Combination 

and Seeding 

rate and 

Speed 

Seeding rate Speed Combination 

Combination 

and seeding 

rate 

Seeding rate 

and speed 

Combination 

and speed 
 

ns 0.2182 ns 0.0854 ns 0.2736 ns LSD 

 

Conclusions and recommendations: 

Conclusions:  

The results of the research show the following: 

1- Increasing the forward speed of the tractor led to a significant increase in field efficiency.  

2- Increasing the forward speed of the tractor led to a significant increase in moisture content and a 

decrease in the values of plant height and grain yield. 

3- The seeder and furrow opener combination (W2) resulted in a decrease in the values of field 

efficiency and moisture content. 

4- the seeding rate (T3) led to a significant increase in plant height and total yield . 

 

Recommendations: 

Through the results: 

1- We recommend using the combined seeder and furrow opener for planting on lines, opening the 

furrows, seeding, and fertilizing.  

2- We recommend using a speed of 6 km/h with the combined seeder and furrow opener to give 

them the best efficiency and highest crop production. 

3-We suggest conducting other studies on the uses of the developed combined seeder and furrow 

opener and using the furrows method with several other crops in soils of different textures. 
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