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Abstract---A field experiment was conducted in one of the fields of the
Technical Institute in Shatrha 2022 to study the Cansa planter
performance of its work and its effect on some mechanical and
agricultural characteristics, on some performance indicators of an
emergence percentage, distance between seeds, fuel consumption and
slippage percentage. Three levels of a tractor practical speed (2.1, 3.2,
and 4.5 km/h), and two levels of a depth of cultivation (3 and Scm)
with three Replication according to the Completely Randomized
Design was applied. The results showed that the tractor velocity 2.10
km / hr recording the highest average emergence percentage of
92.05% and the lowest average distance between the seeds amounted
to 14.5 cm and the lowest slippage percentage to 12.70%, while the
tractor velocity 4.50 km / hr recording the lowest fuel consumption
amounted to 0.50 liters / acres and the depth was 3 cm recorded. The
highest average eruption rate was 94.20%, the lowest slippage
percentage was 15.23%, and the lowest fuel consumption was 0.76
liters / dunum. The depth of 5 cm achieved the lowest distance
between the seeds, which amounted to 14.90 cm.

Keywords---fuel consumption, slippage percentage, tractor speed,
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Introduction

The materials that planter deal with in general are seeds and soil. The seeds are
characterized as being the solid part of the plant, and the degree of their hardness
varies between different types of plants and sometimes within the same crop.
There are many characteristics of the seeds in order to raise the level of
exploitation according to the task of the design machine Al-bnaa&hassanl1990.
(Pannining et al., 200) mentioned that the cultivation process is one of the tasks
carried out by corn farmers so that the plants have a homogeneous density, good
growth, regular spacing and a high germination rate. One of the most common
characteristics for evaluating the performance of planters and reducing
mechanical damage to seeds is the possibility of placing seeds at equal depths, as
well as ensuring seed coverage and uniformity of seedling emergence (Nave &
Paulsen.1979).

The mechanism of action in the micro-planter , including the gansa planter, is
used in precision farming, so that the distances between one seed and another
are set on the same line. As for its effect on small and medium-sized seeds, it will
be almost non-existent( Siddiq&Al-Shiekh2016. ;Al-rajpo&Al- sndwoq 2012). The
germination percentage is the percentage of the number of seeds emerging from
the total number of seeds in the ideal germination conditions and the germination
period is the time period between sowing seeds in the soil and the emergence of
the first plant. Al-Khafaji (2009) that the percentage of emergence and the speed
of emergence in field crops, including yellow corn, varies according to a number of
factors, including the type of seeds, their size and the depth of seeding, which will
affect the plants later . (Mohammad & Jlal, 2020) showed that the type Research
70 giving the highest average percentage of emergence of 54.2 and 62.5% and
that the lowest average for the type enqith 44.6 and 55.0% and that the
activated seeds gave the highest average of the inactive seeds 54.6 and 64.0% and
attributed the reason to the percentage of Emergence increases with an increase
in the speed of emergence or the beginning of emergence, and this indicates the
strength and vitality of the seeds. As a result of the weak field establishment
(decreased rate and speed of emergence) that accompanies its cultivation and is a
major reason for the decline in yield, especially in dry areas and its arid
saturation Abandani &Ramezani .2011. There are many studies that shed light on
the existence of a significant difference between the percentage of laboratory
germination and field emergence of plants (Cheyed, 2008 and Ali2016 & Hamza).

Al-Rajbo et al. 2002) indicated that increasing the tractor speed could lead to
rolling of the seeds from the seed bed and thus affect the heterogeneity of the seed
distribution in an orderly manner. (Abdal-Rahman 1992.& Al-ani et al ., 2004&)
emphasized that increasing the seeding speed to more than 8 km/h is
accompanied by an increase in slipping within the permissible limits with the
instability of the mechanical unit and the difficulty in the direction of the
movement of the seed and its deviation from the correct path. The amount of
slippage is always expressed as a percentage, where it is normal and continues to
work if the technical conditions and specifications are applied through which it is
possible to maintain a slippage percentage of less than 15%, because the excess
of this limit becomes uneconomical and work conditions must be improved
(Apostoloulos. 2001). . The fuel consumption is one of the important
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characteristics in evaluating the performance of the tractor and the machine,
which expresses the amount of fuel consumed by the tractor when completing
any agricultural operation of its various types(Aday . et al., 2007. ; Wong2002;
2010; Macmillan 2010) . the importance of studying the performance of the
Gansa planter and its effect on some agricultural and mechanization traits for
growing corn seeds and evaluating its performance using different tractor speeds
and different planting depths. the entry of many agricultural machines into Iraq,
which are imported by merchants, and which are not subject to measurement
and quality control, which determines the validity of this machine to work in Iraqi
lands, which of course is different from the land of the state in which these
machines were manufactured, which are suitable for them, and the failure of
work has appeared Many of these machines after being imported, which lead to
losses for the farmer.

The aim of the research

It is to determine the validity of the planter work in the conditions of Iraqi
agriculture with the selection of the best organizations that give the best working
performance.

Materials and Methods

The experiment was carried out in one of the fields of the Technical Institute in
Shatrah 2022. The land was tillage with a disc plow, primary tillage , then
smoothing with a desk harrow, after which the leveling was done using two half-
mounted leveling . The planting process was carried out and the machine was
calibrated at a distance of 14 cm between one seed and another (theoretical
distance). The number of seeds per meter per line is 7 seeds, which is equivalent
to 23,330 seeds per acre. The theoretical emergence rate through planting them
manually is 95%, by planting 20 seeds, which is the same as Present on the seed
bag. The results were statistically analyzed and significant differences were tested
using the least significant difference (LSD) method at the probability level (0.05)
General treatment structure under randomized black design(RCPD). With three
replication were used in this experiment .The main plot included the tractor’s
speed in three levels: 2.1, 3.2 and 4.5 km / hr and the second factor and two
levels of a depth of cultivation ( 3 and 5 cm) The tractor used the Massey
FOREXN and the CANSA PLANTER of combine drill of the mounted type behind
the tractor with four rows and a disc coulter , and its weight was 800 kg.
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Figure 1 HComponents of cansa plariter on study

Studied indicator:-
= (M/t)x3.6 ............. (1)
VT: velocity theoretical ( km.h-1).
M:Ditrmined distance (m)
t:time (second)
Slippage percentage (%)
It is measured according to the following equation suggested by (zoz)

SP = ¥i—Vp

SP: slip rate
Vt: theoretical speed without load (km/h).
Vp: Practical speed with load (km/h).
Fuel consumption :-
It is measured according to the following equation suggested by
(Al-darrah.1998.)
Fq .=Q*10000/TL*Wp*1000 ...(3)
Fq:- fuel consumption in the hectare(L /ha)
Q: Quantity of fuel consumption during the transaction (mm/L)
TL: Transaction length  (m)
Wp: Width practical (M)
Homogeneity of seed distribution = Number of seeds actually sown / Number of
seeds calibration to the machine
Field emergence percentage = (number of seeds sprouted in the experimental unit
/ number of seeds sown in that unit) x 100.

Results and Discussion

emergence percentage:- %

Table (1) shows the effect of the speed of the tractor and the depth of cultivation
on the percentage of emergence, as the increase in the practical speed of the
tractor from 2.10 to 3.20, then to 4.50 km / h led to a decrease in the percentage
of emergence from 92.05 to 91.8, then to 91.05%, and the depth of 3 cm exceeded



10407

the highest average record The emergence rate was 94.2, while the depth was 5
cm, the average emergence rate was 89.0%, and the overlap between speed was
2.10 km/h and depth was 3 cm. The highest average emergence rate was 94.4%,
while the lowest value was achieved in the overlap between speed 4.50 km/h and
depth 5 cm, which amounted to 89.0% The reason for the increase in the
germination rate may be due to the seedling’s ability to grow and erupt in its
surroundings, as well as the functional processes that occur during germination
at low depths and low speeds, and to the strength and vitality of the seeds. These
results are consistent with Mahommmad&Jalal2020.

Table 1
Effect of tractor speed and planting depth and interactions between them on the
percentage of emergence of plants %

Middle velocity | Depth (cm) Velocity
5 3 Km.hr-!
92.05 89.7 94.4 2.10
91.8 89.2 94.4 3.20
91.05 88.1 94.0 4.50
1.22 1.72 LSD
89.0 | 94.2 Middle depth
0.99 LSD

Distance between seeds : (cm)

Table (2) shows the effect of the practical speed of the tractor and the depth of
planting on the distance between the seeds Increasing the speed of the tractor
from 2.10 to 3.20 and then to 4.50 km / h led to an increase in the distance
between the seeds from 14.5 to 15.25 and then to 15.55 cm. The depth was 3 cm
at the highest distance between the seeds and it was 15.3 cm, while the least
distance was at the depth 5 cm and it was 14.9 cm. The bilateral overlap between
the speed was 4.50 km/h and the depth was 3 cm, the highest average distance
between the seeds was 15.8 cm, while the overlap between the speed was 2.10 km
\ hour and the depth is 5 cm, the least distance between the seeds was 14.4 cm.
These results agree with (Siddiq&Al-Shiekh2016 ) .

Table 2
Effect of tractor speed and planting depth and interactions between them on the
Distance between seeds (cm)

Middle velocity | Depth (cm) Velocity
5 3 Km.hr!

14.5 14.4 14.6 2.10

15.25 15.0 15.5 3.20

15.55 15.3 15.8 4.50

0.177 0.102 LSD
14.9 | 15.3 Middle depth
0.125 LSD

Slippage percentage :- %
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Table (3) shows the effect of the practical speed of the tractor and the depth of
cultivation on the slippage percentage . It is noted that the increase in speed from
2.10 to 3.20, then to 4.50 km/h led to an increase in the slippage percentage
from 12.7 to 16.95 and then to 17.50%. The same table shows the effect of depths
Agriculture in the slippage percentage , where the depth of 3 cm achieved the
lowest value and reached 15.23 which is slightly higher than the average, while
the depth achieved 5 cm for slippage percentage and reached 16.2%. The disc,
the loosened soil and the weight of the machine that is pulled behind the tractor
and not amounted which increases the slippage percentage values. These results
agree with Al-Rajbo&Al-sandwoq 2012.
Table 3
Effect of tractor speed and planting depth and interactions between them on
theslippage precentage (%)

Middle velocity | Depth (cm) Velocity
5 3 Km.hr!

12.7 13 12.4 2.10

16.95 17.5 16.4 3.20

17.5 18.1 16.9 4.50

0.27 0.38 LSD
16.2 | 15.23 Middle depth
0.22 LSD

Fuel consumption:- L/ D

Table (4) shows the effect of the practical speed of the tractor and the depth of
cultivation on fuel consumption. It is noted that the increase in the speed of the
tractor from 2.10 to 3.20 and then to 4.50 km / h led to a decrease in the values

of fuel consumption from 1.15 to 0.73 and then to 0.50 liters / acres. The reason
may be due to This led to a decrease in the time required to complete the work by
increasing the speed of the tractor, and then it led to a decrease in fuel
consumption, and the depth of 3 cm achieved the lowest value and amounted to
0.76 liters / dunum, while the depth of 5 cm achieved the highest value of fuel
consumption, which amounted to 0.83 liters / dunum. The reason for this may be
due to the actual load increase The tractor was forced to increase the depth of
cultivation, which led to an increase in the values of fuel consumption at the
great depth. These results are consistent with (Al-dJubourie et al. 2012).

Table 4
Effect of tractor speed and planting depth and interactions between them on the
Fuel consumption (L / D)

Middle velocity | Depth (cm) Velocity
S 3 Km.hr!

1.15 1.2 1.1 2.10

0.73 0.77 0.70 3.20

0.50 0.52 0.48 4.50

0.059 0.084 LSD
0.83 0.76 Middle depth
0.048 LSD
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Conclusions and Recommendations

e Use the appropriate speed in order to reduce the percentage of slipping and

drop the seeds in place suitable for exploitation the largest area .

e Choosing the appropriate depth for the crop to obtain good emergence

percentage

e Good tillage with high leveling gives better planter performance by reducing

vibrations while working it gives very good results.

e While working, it gives very good results
e Appropriate arrangements for the maintenance of the planter so as not to

affect its performance.

References

1.

10.

11.

12.

Abdel Rahman, R. A. H. (1992). Studying the effect of seeding requirements
using CZS-2.1 seeders with puller Antar 71, Master's thesis, College of
Agriculture, University of Baghdad.

Aday,S.H., S.S.Najeem and M.S. Hmood (2007).Tractor fuel consumption per
unit area as related to tractor engine and forward speeds ,plowing depth and
add weight to the tractor wheels Iraq J.Agric.Vol.(12).No(1).

3-Al-Ani, R. N., F. S. Al-Ani and Jawad K. E. 2004. The field performance of
the Nida tractor with the moldboard plow 113. Iraqi Journal of Agricultural
Sciences 35(6) 175-178.

Al-Banna, A. R.and Natiq S.H. 2011. Equipment for seed and agriculture,
Ministry of Higher Education and Scientific Research. Baghdad University .
faculty of Agriculture.

Al-Jarrah, M. A.-M. N. .1998. Loading the tractor with two types of ploughs
and measuring indicators of fuel consumption under the conditions of
permaculture, Master’s thesis, Department of Agricultural Mechanization,
College of Agriculture and Forestry, University of Mosul.

Al-Jubouri, R. A. H., Amer Kh. A. and Ali M. A. .2012. Calculation of fuel
consumption and some mechanical indicators of the New Holland TT75 front-
wheel drive tractor. Diyala Journal of Agricultural Sciences 4 (2) , : 137- 144.
Al-Khafaji, K.M.Kh. (2009). Seed technology, Ministry of Higher Education and
Scientific Research. Baghdad University . faculty of Agriculture.

Al-Rajbo, S. A.-J.& Al-Sandwoq J.M (2012). Performance study of gas Pardo
mechanical seeder in sowing wheat under supplementary irrigation , Rafidain
Agric.J, 40 (1):- 10-31.

Al-Rajbo, S. A.-J.(2002). Study of the performance indicators of seedlings in
the cultivation of barley, the Iraqi Journal of Agriculture, 7 (6):- 136-131.
Apostolopoulos,dimitrion s.(2001).analytical configuration of wheeled robotic
locomotion , phD these , the robotics institutes carngia mellon university ,
Pittsburgh, pennsylvania.U.S.A.

Cheyed, S.H. 2008. Effect of gibberellic acid on viability and seed vigor of
sorghum [Sorghum bicolor (L.) Moench] resulted from different plant
population. M.Sc. Thesis, University of Baghdad. (in Arabic).

Hamza, J.H. and M.K.M. Ali. 2016. Response and germination properties of
maize (Zea mays L.) seeds for soaking with gibberellic acid (GA3) under salt
stress circumstances. Iraqi J. Soil Sci. 16(1):113-128. (in Arabic)



10410

13.

14.

15.

16.

17.

18.

19.

20.

Macmilln, R.H.(2002).The machines of tractor implement performance
http:/ /w.w.w.eprints.Unimelb.edu.au

Mohammad ,0. Sh.&Jalal H. H. 2020.Field emergence in primed seed of of
sorghum cultivators to tolerate drought .Diyala. J. Agric.Sci Vo(12).
Nave,W.R.and M.R.paulsen ,(1979). Soybean seed quality as affected by
planter meters, Transaction of the ASAE Vol. 22 (4-6): 739-746.

Panning, J. W. M. F. Kocher, J. A. Smith, and S. D. Kachman,(2000).
Laboratory and field testing of seed spacing uniformity for sugarbeet planters ,
Biological Systems Engineering 16(1):7-3.

Ramezani, M. and R.S. Abandani. 2011. Effect of priming techniques on the
characteristics of quality grain sorghum seed germination. International
Journal of Agric. Sci. 1(16): 356- 360.

Siddiq ,A.M.A.& Al-Sheikh, W.A.H.(2016).Modification feeding discs in seed
direl implement type Nardi working by vacuum to be useful for seeding corn
seed in deferent size. Kirkuk University .J .for. Agric . Sci. Vol(7).No(3).ISSN
2221-0482.

Wong, J.Y. (2010):Terramechanics and off-Road vehicle Engineering. 2nd
edition .Elsevier Ltd. Netherlands.

Zoz. F. M . 1972. Predicting tractor field performance .transactions action of
the ASAE,15:249-255.


http://w.w.w.eprints.unimelb.edu.au/

