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EFFECT OF TURNING PATTERN ON TIME SPENT IN TURNING BY A 
MACHINE TRACTOR UNIT DURING FIELD OPERATION 

 
A. A. Dusa 

 
Abstract 

Field experiments were conducted with different types of turning 
patterns, on the University of Maiduguri teaching and research farm. 
The implement chosen for experiments was an offset disk harrow with 
width 178cm attached to a fiat tractor. The results revealed  that the 
total time spent in turning depends   on the turning pattern adopted by 
the tractor operator .  The time spent in turning did not depend on the 
field area when the turning length of the turning side was same for all 
the fields. However, time spent per turn, total time spent in turning and 
harrowing operation differed significantly ( p< 0.005) among the 
turning patterns. It was also observed from the results of the experiment 
that in terms of time lost in turning, 1800 open loop pear-shaped turning 
was the best one, followed by 1800 looples, semi circular, 1800 close 
loop 8 – shaped and 1800 loopless with straight line portion.    

 
Introduction 
 Turns at the ends or corner of a field represent a loss of time that is often 
of considerable importance, especially for short fields.  Regardless of  whether  a 
field is worked on by traveling around the perimeter, laid out in lands, or worked 
back, the total number of turns per unit area with a given width of implements is 
inversely proportional to the length of the field (Stoned & Tulvin, 1977 and 
Dusa, 1988). 
 According to Didenko (1977) the two main types of turning are 900  and 
1800 turns.  The machine tractor units which work  on  field laid out in lands 
generally make 1800  idle turns and these machine – tractor units which work 
round and round  field make 900 turn with implements in operating condition.  
Turns were further classified according to shapes as, loopless turning along the 
arc of circle without any straight line portions, loop turning and turning with 
reverse movement of the tractor (Didenko, 1997, Maduako, Kabri and 
Smekhunow 2004 and Dusa 2008).     
 In a study with 1 – row, 2 – row and 4 – row equipment, Renol (1969)  
found that turning times were typically 12 to 18 seconds per turn when the 
turning area was smooth but were 10 to 30% greater when the area was rough. 
 The time per turn was increased by as much as 50% if the turning area 
were so narrowed that the tractor has to be backed during each turn.  Test in 
Alabama, USA, showed that two row cultivator was an acre per hour faster in the 
field having uniform long rows than irregularly shaped fields with high 
percentage of short rows ( Stone & Tulvia 1977 and Claude 1978). 
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 The time per turn on smooth head lands averaged about 5% greater with 
a 4 – row planter or cultivator than with a 2 – row unit.  The difference was 20 to 
25% on rough head lands.  In test involving wider implements,  Buckingham 
(1976) and Claude (1978) reported that time per turn averaged 40 t0 50% greater 
for 6 – row cultivator and planter than for 4 – row units. 
 Time spent in turning also depends on the turning pattern adopted by the 
tractor operators.  Didenko (1977) reported that the length of the idle turning of  
8 – shaped turning is about 40% greater than the length of pear shaped turning.  
Among the various types of turns, priority is given to loopless turning as it 
requires less head land width and minimum time for turning.  An inexperienced 
operator often over laps, put the maker too far and tends to waste time at the 
corners and head lands. 
 To maintain high field efficiency of farm implements, it is necessary to 
minimize time spent in turning by choosing appropriate turning pattern for a 
given field condition.  The use of appropriate turning pattern during field 
operation will greatly increase the field efficiency of a machine tractor unit. 
 The objectives of the study are to carry out field experiment using 
machine tractor unit with harrow implement adopting four different turning 
patterns in order to compare time spent in turning and make some 
recommendations regarding the use of turning patterns of farm implements 
during field operations for maximum field efficiency.       
 
Method and Materials  
 Field experiments was conducted on the university of Maiduguri 
Teaching and research Farm.  The implements chosen for the experiments was an 
offset disk harrow with width 178 cm attached to a fiat tractor.  The tractor was 
driven by one of the regular operators attached to it by the University farm. 

Four turning patterns were selected for the experiments (fig 1) they were as 
follows: 
 (i) 1800  loopless with straight line portion (pattern A). 
 (ii) 1800 close loop 8 – shaped (pattern B) 
 (iii) 1800 loopless semi circular (pattern C) and  
 (iv) 1800 open loop pear – shaped (pattern D). 
 The experiments were conducted on four fields of 1. 5 ha, 1. 0 ha, 0. 5 
ha, and 0. 25 ha sizes.   All the fields had the same width of 50m.  The lengths 
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were 300m, 200m, 100m and 50m for 1. 5 ha, 1. 0 ha, 0. 5 ha and 0.25 ha 
respectively.  The machine tractor unit worked along the lengths of the fields. 
 Before the experiments were commenced, fields of various sizes were 
measured and marked with the help of measuring tape, ranging poles and rods. 
 The tractor was driven to the marked edge of the field and the harrow 
was dropped just at the marked edge.  The tractor was engaged in gear two and 
the clutch was released and the starting time was noted. 
  The turning time was recorded using stop watch at each end of the field.  
To ensure accuracy, three persons were employed to record the turning time.  
Two of them were at each end of the field, while the third one was on the tractor 
with the operator.  The stop watch was started immediately the harrow was lifted 
up at the end of the field for turning and stopped immediately the harrow was 
dropped on the ground after the completion of the turn.  At the end of the 
harrowing, total time spend for the operation was noted for each field size. 
 The data collected were subjected to analysis of variance to test the 
treatment significance.  Where the treatment effect was significant least 
significant difference (LDS) test was used to compare the means.   
 
Results and Discussion 
 The time spent for each turn, total time spent in turning and the total time 
for harrowing operation for each field size were shown in Table1.  
 
Table 1:  Effect of turning pattern on total time spent in turning and       
harrowing  
 
Type of                       field  size       time spent per             total time spent         total time spent in                                    
 Turning Pattern               ( ha.)               turn(sec)               in turning (sec)         harrowing(sec)           

 
                                1.5                 13.67                  289                               229        
                                  1                  13.73                   288                            2016 
 A                          0.5                 13.65                   287                            1140 
                             0.25                 13.63                  293                              715 
 
                                1.5               12.12                   243                             2980 
                                   1                  12.1                     240                             2040 
B                               0.5               12.5                    240                             1130 
                              0.25              11.95                 239                               693 
 

                                1.5                 9.9                     198                               252 
                                1                    9.8                     196                             1980 
C                           0.5                 9.7                      195                            1083 
                             0.25               9.75                     195                              630 
 
                               1.5                 9.2                       185                             2490 
 D                          1                   9.3                       186                            1941 
                            0.5                 9.25                     185                            1074 
                        0.25              9.5           190                       
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The time spent per turn was almost the same for the four different fields 
for a given turning pattern (Table1).   This was so because the tractor made the 
same number of turns for a particular pattern for all these fields as the 
measurement of the turning sides of these fields were the same (50m).  However, 
the total time spent in harrowing for the different fields were different (Table1).    
It is explained by the fact that since one side (the turning side) of the fields had 
the same measurement the other side of the large fields had larger dimension, as 
a result the tractor had to work for a longer period in that direction and hence the 
increase in total harrowing time for larger fields. 
 Table 2 contain the result of the average  time spend per turn ,average 
turning time and average total harrowing time for each turning pattern.   
 
Table 2  Average time spent in turning and harrowing for each 

turning patterns. 
 
Type of                   Time                 Average   total                             Average total 
Turning                   spent                       time spent                             time spent in 
pattern               per turn(sec)              during turning(sec)                      harrowing(sec) 
 
A                           13.62a                     289.25 a              1723.75a 

 
B                          12.06ab                    241ab                   1710.75ab 

 
C                            9.79ac                     196 c                  1619.5c 

 
D                             9.31d                  186.5 d               1535.75d 

Standard deviation     2.03                    47.14                    360.92 
Coefficient 0f  
variation(%)                21              32                                                 41 
LSD (0.05)              11.03           9.68                                              7.32 
 
*Mean values having similar letters in the same column are statistically similar 
 

The average total time spent in turning were 289.25s, 241s, 196s and 
186.5s for pattern A, B, C and D respectively. Also the average total time for the 
harrowing Operation were723.75s, 1710.75s, 1619.5s and 1535.75s, for pattern A, 
B, C and D respectively.  The times spent in turning and harrowing operation 
were both affected significantly (P < 0.05) by the turning patterns. It was 
observed that pattern D was the best (Figs 2, 3, and 4) in term of time spent in 
turning, followed by pattern C, pattern B 
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and Pattern A.  As it was observed here and the result stated earlier (Didenko 
1977) the 8 shaped turning patterns (pattern B) were not among the best ones as 
the turning path and turning time were both high in comparism to other turning 
patterns such as C and D. Therefore ,tractor operators are advised to adopt 
turning pattern D during field operation for maximum field efficiency                                                                      
                                          
Conclusion 
 It was observed from the result of the experiments that the total time 
spent in turning depends on the turning pattern adopted by the tractor operators 
and the field dimensions (shape).  The time spent in turning did not depend on 
the field area when the length of the turning side was same. 
The experiment also revealed that in terms of time lost in turning, 1800 open loop 
pear – shaped turning was the best one followed by 1800 loopless semi – circular, 
1800 close loop 8 – shaped and 1800 loopless with straight line portion. 
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