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Abstract. Weeding rice weeds is done to reduce and prevent the competition of nutrients 

absorption between weeds/grass and rice plants. Weed control can be applied through various 

techniques, including pulling and piling the weeds into the soil.  Weeds buried in the soil can 

be decomposed and become nutrients for rice plants. One application of technology used in 

weeding weeds is the use of single row power weeder (single engine) and multi-row power 

weeder (twin-engine). The research aimed to compare the performance of using a single row 

power weeder (single engine) and a multi-row power weeder (twin-engine) in rice fields. The 

multi-row power weeder was designed by combining a single row power weeder. This 

research was conducted by testing the performance of the power weeder in rice fields in an 

area of 14 m x 4 m for each replication. The total area of land used was 560 m2 with five 

experimental replicates. Weeding activities were carried out on rice plants aged 30 DAP. The 

results showed a successive comparison between the performance of the single row power 

weeder (single engine) and the multi-row power weeder (twin-engine), such as the theoretical 

working capacity was 0.037 ha/hour and 0.054 ha/hour, effective working capacity was 11.11 

minutes and 9.78 minutes, the efficiency of the weeder performance was 82.48% and 64.87%, 

fuel consumption was 1.07 liters/hour and 1.92 liters/hour, and the success rate of weeding 

was 64.41 % and 59.77 %. The calculation results of the plant damage levels were 15 plants 

and 31 plants, while the mudding index values were 75.26% and 77.62%. The results of this 

study showed that the advantages of using a single row power weeder were on the parameters 

of effective working capacity, weeding efficiency, fuel, weeding success, and low plant 

damage. The advantages of the multi-row power weeder were the parameters of theoretical 

working capacity, effective working capacity, and muddling index. 

1. Introduction 
 

Weeds are plants whose growth is not desired. Generally, weed growth is faster than cultivated 

plants. Weeding is a step to reduce the growth of weeds which are often referred to as nuisance 

plants. It aims to reduce and prevent competition for nutrients, water, oxygen in the soil, light 

between rice plants and weeds that grow together. In addition, the uncontrolled growth of weeds can 

cause the pest population in the crop cultivation area to increase. Some types of weeds are considered 

as nests or lures for some pests.     

 

 Control of weeds that grow simultaneously with rice plants can be carried out periodically. Some 

steps can be taken pulling out, removing, or submerging weeds into the soil [1]. Weeds that have 

been buried in the soil can be decomposed into nutrients that rice plants can absorb. Several 
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alternative ways can be done to weed weeds manually and mechanically. However, manual weeding 

is not optimal for use on land for plant cultivation which tends to be more comprehensive. 

Mechanical steps taken for weeding weeds are weeding using a power weeder that uses a fuel motor. 

The use of a power weeder is considered a step to improve work efficiency in the field because it can 

increase the effectiveness and performance of the weeding process [2]. Improving the performance of 

the weeding process has an impact on increasing labor productivity and rice production [3]. 

 

 Generally, the power weeder found at the farm level is a single row power weeder using a single 

engine. However, using a single row power weeder is considered to be less fast than a double row. It 

becomes the basis for researchers to design a double row power weeder unit by utilizing a twin-

engine power weeder to weed weeds in rice plants. This research objective was to obtain a 

performance comparison between the use of a power weeder single row using a single-engine and a 

multi-row power weeder using a twin-engine in weeding rice plants. The twin-engine power weeder 

is assembled through the incorporation of a single-engine power weeder. The novelty of this research 

is the design and performance testing of single row and multi-row weeder machines to improve 

farmer performance. In this study, the power weeder worked using a type 2 stroke engine, a cylinder 

volume of 30.5 cc for 1 unit of weeder. The multiple power weeder was designed to be sturdy and 

portable so that it could be disassembled. The advantage of the portable system on this multiple 

power weeder was that it made weeding distance easily adjusted between rice plants. 

 

 Several studies have been conducted before analyzing the performance of motorized weeding 

machines before and after modification [4]. In this study, modification of weeding equipment was 

able to increase the success of weeding by 78%. Another study was about modifications to motorized 

weeders for paddy fields [5]. Research on the technical and economic aspects of weeders in rain-fed 

rice fields has also been carried out [6]. A design for weeding systems in paddy fields has been 

carried out to support weeding operations in paddy fields [7]. In addition, noise and vibration 

research on the use of hand tractors has been carried out [8]. Excessive vibration and noise could 

cause high levels of fatigue and result in health problems. Research on improving work systems to 

reduce fatigue in doing work has also been done [9]. Another study is about the modification of 

gasrok for weeding. The use of gasrok has an impact on lower operating costs for farmers [10]. 

 

This research could be helpful as a reference on implementing a weeder (machine tool) to increase 

productivity in agriculture. In addition, this research was also helpful as a basis for further research 

for duplicating implements or suitable weeding discs using a single combustion engine. Through this 

research, we found a technology that weeding using a combustion engine using duplicated 

implements makes weeding more efficient and increases farmer productivity. The application of 

automation and control systems can be applied to the weeder, so that operational activities do not 

require manpower [11, 12]. The application of the future weed control system can embed artificial 

intelligence to predict movement using artificial neural networks so as to reduce operator 

involvement in the field and reduce operational costs [13, 14]. This is certainly very helpful for the 

lack of labor in agriculture in various regions in Indonesia. 

 

2. Material and Method  

 

2.1.  Places, Materials, and Equipment 

The research was conducted at the Agricultural Power and Machineries Laboratory, Department of 

Agricultural Engineering, Faculty of Agriculture, University of Lampung. The tool testing was 

carried out in rice fields in Cipta Waras Village, Gedung Surian District, West Lampung Regency, 

Lampung Province, Indonesia. The tools used in this research were single-row power weeder, multi-

row power weeder, stopwatch, ruler, meter, stake, rope, fuel in the form of gasoline mixed with oil 
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with a ratio of 25:1, IBM SPSS Statistics 22.0 application, camera, sound level meter, smartwatch, 

100 cc tube, and stationery. The material used was rice weeds with a plant age of 30 days. 

 

2.2.  Stages of Research and Tool Testing 

The research was conducted on two weeding tools, namely single row and multi-row power weeders. 

The power weeder used was a single groove power weeder with the brand Daun Mas type MH1R. 

Multi-row power weeders are two combined power weeder machines, one Daun Mas type MH1R 

type. The research stage started from the assembly of the implemented power weeder. Next was the 

making of an observation plot with an area of 14 x 4 m for each test. Then, the total population of 

rice plants was calculated in each observation plot. Furthermore, preparation of weeding equipment 

and weeder testing was carried out. The weeding pattern between the single-engine and double-

engine weeders was comparable. Each row was weeded without any overlapping weeding between 

treatments. In testing the equipment, the data taken included working capacity (effective and 

theoretical), tool efficiency, the percentage of successful weeding, crop damage, mudding index, and 

fuel consumption. 

The measurement of the theoretical working capacity can be carried out using the equation [15]:   

 

 𝐾𝑇 = 0.36 x 𝑉 x 𝑊 ……………………………………..(1) 

Where: 

KT :  Theoretical working capacity (ha/hour) 

V :  Speed (m/sec) 

W :  Tool working width (m)  

 

The values of effective working capacity can be obtained by calculating the weeded land area 

divided by total time or used the equation below: 

𝐾𝐸 =
A

t
..............................................................................(2) 

Where: 

KE :  Effective working capacity (ha/hour) 

A :  Land area (ha) 

 t :  Total operating time (hours)  

 

The values of the tool efficiency can be obtained by comparing the effective working capacity to 

the theoretical working capacity, or using the equation:     

 

𝐸 =
KE

KT
. x 100%................................................................(3) 

Where: 

E :  Field efficiency (%) 

KE :  Effective working capacity (ha/hour) 

KT :  Theoretical working capacity (ha/hour)    

 

Fuel consumption is calculated on both power weeder tools with the same treatments. i.e., before 

weeding, the fuel is fully filled. Then, after it has operated, it will be fully filled again. Most fuels 

filled after operating were recorded as the amount of fuel used. The  fuel discharge can be calculated 

by the equation [16]: 

𝑄 =
Vol

T
 ………………………………….…………..… (4) 

Where: 

Q :  Fuel Discharge (liter/hour) 

Vol :  Volume of fuel used (liter) 

T :  The time used (hour) 
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A weeding success rate was carried out by measuring the total weight of weeds and the weight of 

the weeding weeds. The percentage of the weeding success rate can be measured by using the 

equation:   

Gh = (
𝐺𝑡

𝐺𝑝
)× 100 %...........................................................(5) 

Where: 

Gh :  Percentage of weeding weeds weight (%) 

Gt :  Weeding weeds weight (kg)  

Gp :  Total weight weeds (kg) 

 

The percentage of crop damage was obtained by comparing the number of crop damage and the 

principal crops or using the equation [17]: 

𝑃𝐾𝑇 =
TR

TP
 x 100 %……...................................................(6) 

Where: 

PKT: Percentage of crop damage (%) 

TR : Crop damage due to the operating tools (stem) 

TP : The number of the principal crops (stem) 

 

The calculation of the mudding index was carried out by taking the groundwater suspension from 

the mudding using a plastic tube that has a volume size of 100 cc on the mud’s surface with the tube 

positioned horizontally in the mud. The two tube holes were tightly closed to prevent leakage. Then, 

it will be left for 48 hours. Thus, the soil in the tube fell and settled. The amount of soil volume in the 

tube will be recorded, and the mudding index can be calculated by using the following equation [18].  

𝐼𝑃 =
Vs

Vt
 x 100%..............................................................(7) 

Where: 

IP :  The mudding index (%) 

Vs :  Decreased soil volume 

Vt :  The total volume of suspension samples 

 

2.3.  Data Analysis 

Data analysis was conducted with the analysis method of the Independent T-Test at the real 

level using the IBM SPSS Statistics 22 application. 

 

3. Results and Discussion 

 

3.1.  Design Results 

The implemented power weeder design consisted of a single-row engine power weeder. A multi-row 

double-engine weeder was combined with two single-row single-engine weeder units. The joining 

used iron pipe material with a diameter of 5 cm and a pipe thickness of 2 mm. The combination of 

these two weeder units used three coupling points to strengthen during operation. The throttle lever 

has been adjusted proportionally so that the speeds between engines have the same RPM. The 

combination of these tools was in a portable design so that the weeding process used a double-engine 

weeder that can adjust to the spacing of plants in various land conditions (Figure 1).     
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Figure 1. (a) Single-row single-engine weeder and (b) Multi-row double-engine weeder 

Tests on single and multiple power weeders were carried out at a spacing between 25 -30 cm. The 

distance was according to the spacing of rice in Indonesia and the width of the weeding wheel. 

 

3.2.  Theoretical Working Capacity 

Theoretical working capacity was obtained from the calculation of the tool speed (m/s) multiplied by 

the working width of the tool (m). The tool's speed (m/s) was obtained from calculating the length of 

the track (m) divided by the operating time of the tool on one track. Based on the results of the 

measurements made by each tool were 0.69 m/s and 0.50 m/s. The results of the calculation of 

theoretical working capacity can be seen in Figure 2. 

 

 

Figure 2. Theoretical working capacity of each weeder 

 

Figure 2 shows that the theoretical working capacity of the single and double power weeder 

mechanical weeder was 0.062 ha/hour and 0.045 ha/hour, respectively. Each tool had a different 

theoretical working capacity value, with the theoretical working capacity value on a single power 

weeder being higher than that of the double power weeder. According to the results of research that 

has been done, it was influenced by the worker's physical condition, the level of ability, skill, and 

work habits of the operator [19]. Other factors that were also considered to affect the ability to work 

are land conditions (soil type, mud layer) and the value of weed density.    
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The theoretical work capacity data analysis utilized an independent sample T-test on the SPSS 

application with a two-way (two-tailed) significance value of 0.000 <0.05. The results of the 

Independent Sample T-test test are shown in Table 1. 

 

Table 1.  Results of independent sample T-test of theoretical working capacity 

Independent Samples Test 

  

theoretical working capacity 

Equal variances 

assumed 

Equal variances 

not assumed 

Levene's Test for Equality 

of Variances 

F  0.005  

Sig.  0.947  

t-test for Equality of Means T  
3.776 3.776 

 Df  
8 8 

 Sig. (2-tailed)  
0.005 0.005 

 Mean Difference  
0.0168 0.0168 

 Std. Error Difference  
0.00445 0.00445 

 95% Confidence Interval of 

the Difference 

Lower 0.00654 0.00653 

  Upper 0.02706 0.02706 

 

Table 1 is the main table of the independent sample t-test analysis. It can be seen that the two-way 

(two-tailed) significance value was 0.005<0.05. Thus, there was a significant difference in point 

scores between the single power weeder group and the multiple power weeder groups.   

 

3.3.  Effective Working Capacity 

Effective working capacity was the average value of the workability of a tool to complete its work or 

the average area of work per amount of time required. The value of effective working capacity is 

shown in Figure 3. 

 

 

Figure 3.  Effective working capacity of each weeder 

 

The double power weeder owned the average value of the highest effective working capacity 

with a value of 0.035 ha/hour. In contrast, in the single power weeder, the average value of the 

effective working capacity was 0.030 ha/hour. The average effective working value was 0.0377 

ha/hour related to the power weeder tool in previous studies [6]. Effective working capacity data 

analysis was carried out through an independent sample T-test on the SPSS application with a two-
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way (two-tailed) significance value of 0.000 <0.05. The results of the Independent Sample T-Test 

test are shown in Table 2. 

 

Table 2.  Results of independent sample T-test of effective working capacity 

 

Independent Samples Test 

  

effective working capacity 

Equal variances 

assumed 

Equal variances 

not assumed 

Levene's Test for Equality of 

Variances 

F  3.036  

Sig.  0.12  

t-test for Equality of Means T  
-1.64 -1.64 

 Df  
8 5.202 

 Sig. (2-tailed)  
0.14 0.16 

 Mean Difference  
-0.0044 -0.0044 

 Std. Error Difference  
0.0027 0.0027 

 
95% Confidence 

Interval of the 

Difference 

Lower -0.0106 -0.0112 

  Upper 0.001788 0.002418 

 

Based on Table 2, there was no significant difference between the value of the effective working 

capacity of the single power weeder and the double power weeder. It was evident from the significant 

two-way (two-tailed) values, namely 0.140 and 0.160, where both values were more significant than 

the alpha value of 0.05. 

 

3.4.  Weeding Tool Efficiency  

The weeding tool's efficiency was influenced by the ability to work effectively and the ability to 

work theoretically. The total effective working ability was calculated by working time on flat ground, 

turning time, and resting time so that the effective working time tended to be more significant. The 

efficiency of each tool is shown in Figure 4. 

 

 

Figure 4. The efficiency of the weeding tool. 

 

The highest efficiency value was achieved by a double power weeder of 77.84%, while the 

efficiency value of a single power weeder was 49.49%. However, the value of weeding efficiency 

produced by the mechanical device has not yet reached its maximum value. The experimental images 



AESAP-2021
IOP Conf. Series: Earth and Environmental Science 1038 (2022) 012061

IOP Publishing
doi:10.1088/1755-1315/1038/1/012061

8

 
 
 
 
 
 

used were narrow and limited, and the operator's ability to operate the tool was still limited. Table 3 

showed an independent sample T-test analysis for the value of the efficiency of the weeding tool used 

an alpha of 5% (0.05). 

Table 3.  The results of the independent sample t-test of the weeding tool efficiency. 

Independent Samples Test 

  

The efficiency of the weeding tool 

Equal variances 

assumed 

Equal variances 

not assumed 

Levene's Test for Equality of 

Variances 

F  2  

Sig.  0.195  

t-test for Equality of Means T  
-2.734 -2.734 

 Df  
8 4.828 

 Sig. (2-tailed)  
0.026 0.043 

 Mean Difference  
-28.3534 -28.3534 

 Std. Error Difference  
10.371487 10.371487 

 
95% Confidence 

Interval of the 

Difference 

Lower -52.270092 -55.302512 

  Upper -4.436708 -1.404288 

 

The table showed a significant difference between the single power weeder and double power 

weeder groups because the two-way (two-tailed) significance values were 0.026 and 0.043, where 

both values were smaller than the alpha value, which was 0.05. 

In addition, based on the descriptive value, it was evident that using a double power weeder had a 

more excellent efficiency value than a single power weeder. 

 

3.5.  Fuel Consumption  

Consumption of fuel used in this research was the volume of fuel in the form of a mixture of gasoline 

and oil mixed with a ratio of 25: 1, which was used during the tool's operation in each observation 

plot. The amount of fuel volume was obtained by filling it thoroughly before weeding. Then after it 

was operated, each tool was filled again until it was complete. The amount of fuel filled after the 

operation was recorded as the amount of fuel used. Consumption of fuel use is presented in Figure 5. 

 

 

Figure 5.  Consumption of fuel use 

The average amount of fuel consumed by the double power weeder was 1.92 liters/hour, while 

the single power weeder was 1.07 liters/hour. It was because there were two driving forces on the 
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double power weeder to use more fuel. Therefore, the amount of power weeder affected the fuel 

consumption used.   

 

Analysis of fuel consumption data was carried out using an independent sample T-test on the 

SPSS application with a two-way (two-tailed) significance value of 0.000 <0.05. The results of the 

Independent Sample T-Test test are shown in Table 4. 

 

Table 4.  Results of the Independent Sample T-Test of Fuel Consumption 

Independent Samples Test 

  

Fuel Consumption 

Equal variances 

assumed 

Equal variances 

not assumed 

Levene's Test for Equality of 

Variances 

F  2.548  

Sig.  0.149  

t-test for Equality of Means T  
-3.17 -3.17 

 Df  
8 6.02 

 Sig. (2-tailed)  
0.013 0.019 

 Mean Difference  
-0.85 -0.85 

 

Std. Error 

Difference  
0.269 0.269 

 
95% Confidence 

Interval of the 

Difference 

Lower -1.47 -1.51 

  Upper -0.23 -0.19 

 

Based on Table 4, there were significant differences in fuel consumption value between single 

power weeder and double power weeder. It was evident from the two-way (two-tailed) significant 

values, namely 0.013 and 0.019, where both values were smaller than 0.05. In addition, based on the 

descriptive value, it was proven that using a double power weeder consumed more fuel.  

 

3.6.  Weeding Success Rate 

The weeding success rate was obtained by calculating the percentage of weeds weeded in an 

observation plot. In this research, the number of weeds was calculated based on weed weights and the 

total weed weights. Data on the success rate of weeding is shown in Figure 6. 

 

 

Figure 6. The success rate of weeding 
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The highest percentage of weeding success rate was achieved by a single power weeder of 

64.41%, and the lowest value was obtained by a double power weeder of 59.77%. It was due to 

differences in weed density in each plot and the operator's ability to operate the weeding equipment. 

In the experimental plot of the single power weeder, the weed density was high enough that many 

weeds were easy to weed. In contrast, in the experimental plot of the double power weeder, the 

weeds grew quite far apart. In addition, the single power weeder was more straightforward to operate 

than the double power weeder. The double power weeder required two people to operate it because 

the tool's weight was quite heavy. Table 5 shows an independent sample T-test analysis for the value 

of the success rate of weeding equipment using an alpha of 5% (0.05). 

 

Table 5. The results of the independent sample T-test of the success rate of the weeding tool 

 

Independent Samples Test 

  

The success rate of weeding 

Equal variances 

assumed 

Equal variances 

not assumed 

Levene's Test for Equality of 

Variances 
F  0.054  

Sig.  0.823  

t-test for Equality of Means T  
0.59 0.59 

 Df  
8 6.936 

 Sig. (2-tailed)  
0.571 0.574 

 Mean Difference  
4.636 4.636 

 Std. Error Difference  
7.855 7.855 

 
95% Confidence 

Interval of the 

Difference 

Lower -13.479 -13.974 

  Upper 22.751 23.246 

 

Based on Table 5, there was no significant difference between the success rate of single power 

weeder and double power weeder. It was evident from the two-way (two-tailed) significant values, 

namely 0.571 and 0.574, where both values were more significant than the alpha value of 0.05.  

 

3.7.  Crop Damage Rate 

The crop damage rate was obtained from the calculation of the percentage of the crop damage 

numbers due to the use of weeding equipment. Percentage of crop damage was obtained by 

comparing the number of crop damage to the number of principal crops. The percentage of crop 

damage is presented in Figure 7. 

 

 

Figure 7. Percentage of Crop Damage 
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The highest level of crop damage resulting from a double power weeder was 5.46%, while the 

level of crop damage to a single power weeder was 2.71%. It was due to the lack of operator 

capability in operating the double power weeder because its heavyweight made it more challenging 

to control than other weeders. Data analysis on the level of crop damage was carried out utilizing an 

independent sample T-test on the SPSS application with a two-way (two-tailed) significance value of 

0.000 <0.05. The results of the Independent Sample T-Test test are shown in Table 6.   

 

Table 6.  Results of independent sample T-test on the crop damage rate 

 

Independent Samples Test 

  

The crop damage rate 

Equal variances 

assumed 

Equal variances 

not assumed 

Levene's Test for Equality of 

Variances 
F  0.261  

Sig.  0.623  

t-test for Equality of Means T  
3.688 3.688 

 Df  
8 7.651 

 Sig. (2-tailed)  
0.006 0.007 

 Mean Difference  
2.752 2.752 

 Std. Error Difference  
0.746279 0.746279 

 
95% Confidence 

Interval of the 

Difference 

Lower 1.031 1.017 

  Upper 4.473 4.487 

 

Table 6 shows the results of the independent sample t-test analysis. It can be seen that the two-

way (two-tailed) significance value of 0.006 and 0.007 where both values were smaller than the alpha 

value of 0.05, so there was a significant difference in point scores between the single power weeder 

and double power weeder groups.    

 

3.8.  Mudding Index 

The mudding index in this study was obtained from calculating the volume of the soil suspension 

samples taken after the weeding process from each weeding tool. Figure 8 shows the mudding index 

value of each weeder. 

 

 

 

Figure 8. The mudding index of each weeder 
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The use of a double power weeder provided the highest mudding index of 77.62% because it 

was done mechanically so that the sludge formation process was faster and better. The mudding 

index value close to 100% indicated that the mixing between water and mud improved. In 

comparison, the mudding percentage level was more than 50%, indicated that the mud value was 

concentrated, so it was suitable for rice growth [20]. A low percentage of the muds indicated that the 

soil was still watery, so it was not suitable for rice growth.  

 

The mudding index data analysis was carried out through an independent sample T-test on the 

SPSS application with a two-way (two-tailed) significance value of 0.000 <0.05. The results of the 

Independent Sample T-Test test are shown in Table 7.  

 

Table 7. The results of the independent sample T-test of the mudding index 

 

Independent Samples Test 

  

The mudding index 

Equal variances 

assumed 

Equal variances 

not assumed 

Levene's Test for Equality of 

Variances 
F  0.028  

Sig.  0.872  

t-test for Equality of Means T  
-0.614 -0.614 

 Df  
8 7.995 

 Sig. (2-tailed)  
0.556 0.556 

 Mean Difference  
-2.356 -2.356 

 Std. Error Difference  
-11.208 -11.208 

 
95% Confidence 

Interval of the 

Difference 

Lower -11.208 -11.209 

  Upper 6.496 6.497 

 

Based on Table 7, there was no significant difference between the value of the mudding index 

on the single power weeder and the double power weeder. It was evident from the significant two-

way (two-tailed) value of 0.556, where both values were more significant than the alpha value of 

0.05.     

 

 

4. Conclusion  

The study results obtained that a single-row weeder implementation is more superior on the 

parameters of effective working capacity, weeding efficiency, fuel consumption, weeding success 

rate, the low damaged of rice plants. The advantages of implementing a multi-row weeder (twin-

engine) in paddy fields are the theoretical working capacity parameters, effective working capacity, 

and the mudding index. The performance testing values in the single-row (single-engine) and multi-

row (twin-engine) weeding implementations respectively includes the theoretical working capacity of 

0.037 ha/hour and 0.054 ha/hour, the effective working capacity of 11.11 minutes and 9.78 minutes, 

the weeding performance efficiency of 82.48% and 64.87%, the fuel consumptions of 1.07 liters/hour 

and 1.92 liters/ hour, a weeding success rate of 64.41% and 59.77%, the mudding index values of 

75.26% and 77.62%. The calculation results of crop damage rate are 15 and 31 plants.  
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