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Evaluation of a Dibber Wheel at Different Selected Parameters under Static
Conditions
Dr P R Jayan, Associate Member
Dr V J F Kumar, Non-member

A cam actuated dibber planter was developed for hill dropping (planting) of maize, redgram and cotton. The major functioning component of
the planter is the dibber wheel, which consisted of dibbers and seed transfer cups. A test rig was developed for performance evaluation of the
dibber wheel under static conditions. It consisted of a frame, one dibber wheel, seed metering unit, variable speed drive and belt conveyor system.
The performance of the dibber wheel was evaluated in the laboratory in terms of depth of placement of seed, pattern of seed placement, and
hill spacing at different forward speeds of 1.0 km/h, 1.25 km/h, 1.5 km/h, 1.75 km/h and 2.0 km/h, dibber depth settings of 20 mm,
35 mm and 50 mm, and soil moisture levels of 8% (db), 10% (db), 12% (db), 14% (db) and 16 % (db). Tests were conducted using vertisol.
The depth of placement of seed was observed to be highest at  1.0 km/h to 1.25 km/h for all dibber depth settings tested. The dibber depth
setting and forward speed influenced the pattern of seed placement. The soil moisture has not affected the number of seeds placed inside the
dibbed hole. The hill spacing was strongly influenced by all the selected soil and machine parameters. The dibber depth setting of 50 mm resulted
in the best performance at the forward speed of 1.0 km/h to1.25 km/h and soil moisture content of 10 % (db).
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INTRODUCTION

A dibber planter is a machine to plant seeds at pre determined depth
and spacing in tilled soils. It also acts as a check row planter. In a
dibber planter, the most important component is the dibber wheel.
The function of the dibber wheel is to open a hole and place the seed
at the appropriate depth by means of dibbers (colloquially known as
dibblers). In this study, a cam actuated dibber wheel having three
dibbers arranged radially around the periphery of a hollow wheel
was developed and tested for its performance under static conditions
in the laboratory. The planter was intended to plant seeds at a spacing
of 300 mm. The transfer of metered seeds to the dibber and
subsequent delivery to the dibbed hole is affected by the forward
speed of the planter. The depth of placement of seed may be
influenced by forward speed of the dibber wheel, dibber depth setting,
and soil moisture. The hill to hill spacing was affected by the forward
speed and soil moisture content, since substantial slip was expected
in the drive. This may result in variation of hill spacing. Hence,
performance analysis of the dibber wheel under static conditions
was deemed necessary before being prototyped. In order to determine
the optimum forward speed of operation, depth of operation of
dibber and soil moisture content at which the seeds are placed at the
desired depth, seed placement pattern and hill to hill spacing, a test
rig was developed to vary the relevant parameters. Various test rigs1-3

have been developed for performance evaluation of different seed
metering mechanisms using endless greased belt techniques. A test
rig of similar kind with moving soil tray has been developed for this
study.

MATERIALS AND METHODS

Development of a Test Rig

The experimental test rig consisted of a frame, dibber wheel, seed
metering unit, variable speed drive, and belt conveyor system, as
shown in Figure 1. The frame was made of Indian Standard Angle
(ISA) 50506. The overall dimension of the unit is (2500 ´  600 ́
900) mm. The dibber wheel developed, as shown in Figure 2, was
mounted on the frame. In order to test the performance of the
dibber wheel at different speeds, a variable speed drive system was
attached to the test rig. It consisted of a 0.5 kW, 1440 rpm electric
motor, V-pulleys, counter shafts, and a lever. An on-off  switch was
provided on the main frame for operating the electric motor. The
different forward speeds of planter contemplated are 1.0 km/h,
1.25 km/h, 1.5 km/h, 1.75 km/h and 2.0 km/h. These speeds,
corresponding to the rotational speeds of the dibber wheel was
calculated (with respect to the outer diameter of the wheel) as 18 rpm ,
23 rpm, 27rpm, 32 rpm and 36 rpm. The speed obtained from the
electric motor hence reduced to the required levels through variable
speed drive. To determine the depth of placement of seeds at different
moisture contents of the soil, the dibber wheel was kept stationary
and the trays containing soil were moved beneath the dibber wheel.
To accomplish this, a flat belt conveyor system was developed. It
consisted of a continuous canvass belt of (4 ´  0.3) m wrapped
around wooden rollers. An adjustable tension roller was provided
to maintain the required tension. The tray containing soil was kept
over the conveyor. In order to support the weight of the moving
tray, a conveyor frame of (2750 ́ 500) mm was fabricated and attached
to the main frame.  Steel pipes of 25 mm diameter, spaced at 150
mm was provided as rollers in the support frame for easy movement
of  the tray.  To vary the depth of operation of the dibber, provision
was made to raise and lower the conveyor frame as well as the conveyor
belt. The depth of placement of seed was measured  using a scale.
The conveyor belt was driven by the electric motor through variable
speed drive at a 1:1 speed ratio, equivalent to the rotational speed
of the dibber wheel, to simulate its forward movement on
stationary soil.
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Performance Evaluation of  the Dibber Wheel

The performance of the dibber wheel was evaluated in the laboratory
in terms of depth of placement of seed, pattern of seed placement,
and hill to hill spacing4 at different forward speeds of 1.0 km/h,
1.25 km/h, 1.5 km/h, 1.75 km/h and 2.0 km/h, dibber depth
settings of 20 mm, 35 mm, and 50 mm, and soil moisture levels of
8 % (db), 10 % (db), 12 %(db), 14 % (db) and 16 % (db) using the
test rig fabricated. Tests were conducted in vertisol. The seeds selected
were maize, redgram and cotton. First the dibber depth setting was
adjusted to 20 mm. The variable speed drive was adjusted to obtain
18 rpm of the dibber wheel corresponding to 1.0 km/h forward
speed of the unit. The moisture content of bone dried alfisol was
made upto 8 % (db). It was spread uniformly to a depth of 30 mm
in five trays of 1 m length and placed on the conveyor one after
another. The seed metering disc, suitable for maize was fitted in the
hopper and it was filled with maize seed. The motor was switched
on and the depth of placement of seed, seed placement pattern, and
hill to hill spacing were observed. The experiment was repeated four
times. Similarly, experiments were conducted for the treatment
combinations (225) as shown in Table 1.
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RESULTS AND DISCUSSION

Performance of the Dibber Wheel

The static performance of the dibber wheel in vertisol was evaluated
in the experimental test rig in terms of depth of placement of seed,
pattern of placement of seed, and hill to hill spacing.

Performance on Depth of  Placement of Seed

The interaction of factor means indicated that irrespective of dibber
depth setting, the depth of placement of seed decreased when the
forward speed was increased from 1.0 km/h to 2.0 km/h, as shown
in Figure 3. A higher depth of placement of seed was observed for
1.0 km/h to 1.25 km/h compared to other speeds for the dibber
depth settings tested.  At higher forward speeds of 1.5 km/h,
1.75 km/h and 2.0 km/h, the release of seeds from the dibber was
delayed by which seeds were not placed at the centre of the dibbed
hole. The depth of placement of seed was highest at 10 % (db) soil
moisture content for all the dibber depth settings. In all other
moisture content, it was lower4. It was found to increase as the soil
moisture was increased from 8% to 10 % and thereafter it decreased.
At 8 % moisture content, the dibbed hole collapsed affecting the
depth of placement. At soil moisture content of 12%, 14% and
16%, the soil sticked to the dibber, affecting the release of seeds at
the centre of the hole. Hence, it was concluded that the forward
speed of 1.0 km/h to1.25 km/h and soil moisture content of
10 % (db) yielded the best performance on depth of placement of
seed in vertisol.

Performance on Pattern of  Placement of Seed

The factor means interaction for all the three seeds clearly indicated
that the number of seeds placed inside the dibbed hole (pattern of
placement of seed) for all dibber depth settings were the same, as
given in Figure 4. As the forward speed of the dibber was increased,
the number of seeds placed inside the hole was decreased. Correct
pattern of placement of seed was achieved by a suitably designed
synchronizing mechanism between rotation of the dibber wheel
and the seed metering disc.Hence, it was concluded that the forward
speed of the dibber wheel is responsible in deciding the pattern of
placement of seed. It was also inferred that the number of seeds
placed inside the hole for any particular speed was higher for redgram,
followed by cotton and maize. Since, the sphericity of redgram, was
higher than maize and cotton, the transfer of metered seeds from
the transferring cup to the dibber may be higher. From the results it
was concluded that among the forward speeds of the dibber wheel
tested, 1.0 km/h to 1.25 km/h yielded the best placement of seed
with minimum scattering. Hence, it was recommended to operate
the planter at minimum forward speed for maximum placement of
seeds.
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Figure 4 Effect of forward speed on number of seeds placed inside the
dibbed hole
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Figure 3 Effect of forward speed and soil moisture on depth of placement
of seed

Table 1 Factors selected for the experiment

Seed Soil type Speed Dibber depth Soil moisture,
km/h Setting, mm % (db)

Maize 1.00 20 8
Redgram  Vertisol 1.25 35 10
Cotton 1.50 50 12

1.75 14
2.00 16

Replication-4
Total number of treatments = 3 ´  1 ´  5 ´  3 ´  5 = 225
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Performance on Hill Spacing

The interaction of factor means revealed that as the forward speed
was increased, the hill spacing reduced, as given in Figure 5. It might
be due to the increased slip of the dibber wheel drive. The hill spacing
observed was nearer to the desired spacing of 300 mm as the dibber
depth setting was increased. The highest hill to hill spacing of 296.5
mm was resulted at 1.0 km/h forward speed for 50 mm dibber
depth setting. The hill spacing was the highest at 10 % (db), for all
the dibber depth settings which is shown in Figure 6. It might be
due to higher slip of the dibber wheel at lower moisture content of
the soil. As the soil moisture content was increased beyond
10 % (db), the hill spacing was reduced. It might be due to excessive
sticking of soil to the dibber causing further reduction in traction
and hence the hill spacing. Irrespective of soil moisture content, the
hill to hill spacing was increased with respect to the increase in dibber
depth settings. The results also revealed that as the forward speed of
the dibber wheel was increased, the hill spacing reduced5. The highest
hill to hill spacing was obtained at a soil moisture content of
10% (db) for all the forward speeds tested. The results summarised
that the dibber depth setting of 50 mm in resulted in the best
performance (296.5 mm), at the forward speed of 1.0 km/h and soil
moisture content of 10 % (db).

CONCLUSIONS

An experimental test rig was developed to optimize the soil and
machine parameters that affect the performance of the dibber wheel.
The static performance of the dibber wheel was evaluated in the
experimental test rig in terms of depth of placement of seed, pattern
of  placement of seed, and hill to hill spacing.  Among the factors
selected to assess the performance of the dibber wheel on depth of
placement of seed under static condition, the dibber depth setting
and forward speed of the unit strongly influenced it. The influence
of soil moisture content was negligible.The depth of placement of
seed was observed to be highest at 1.0 km/h to 1.25 km/h, for all
dibber depth settings tested. As the forward speed was increased to
2.0 km/h, the variation in depth of placement of seed was the
highest (51 %) at 20 mm dibber depth setting compared to 35 mm
and 50 mm. The depth of placement of seed was the highest at
10% (db) for all the dibber depth settings tested. The dibber depth
setting and forward speed influenced the seed placement pattern of
the dibber wheel. The soil moisture has not affected the number of
seeds placed inside the dibbed hole.The number of seeds placed
inside the dibbed hole was decreased as the forward speed of the
dibber wheel was increased. The number of redgram seeds placed
inside the dibbed hole was highest for the forward speeds tested,
compared to maize and cotton. The performance of the dibber wheel
on hill spacing was strongly influenced by the dibber depth setting,
forward speed, and soil moisture content.The hill to hill spacing was
decreased as the forward speed was increased from 1.0 km/h to
2.0 km/h. But the hill spacing was near to the desired 300 mm as the
dibber depth setting was increased. The results summarised that the
dibber depth setting of 50 mm resulted in the best performance
(296.5 mm) at the forward speed of 1.0 km/h to1.25 km/h and soil
moisture content of 10 % (db).
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Figure 6 Effect of soil moisture and dibber depth setting on hill spacing
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Figure 5 Effect of forward speed and dibber depth setting on hill spacing


