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A cam actuated dibber planter was developed for hill dropping (planting) of maize, redgram and cotton. The majc
the planter is the dibber wheel, which consisted of dibbers and seed transfer cups. A test rig was developed for
dibber wheel under static conditions. It consisted of a frame, one dibber wheel, seed metering unit, variable speec
The perfoance tfie dier ieel ag wluated in the labgratdens ofl@th ofplacementseked, pattefseed 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 s
35 mm and 50 mm, and soil moisture levels of 8% (db), 10% (db), 12% (db), 14% (db) and 16 % (db). Tests were (
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 setting
setting and forward speed influenced the pattern of seed placement. The soil moisture has not affected the nur
dibbed hole. The hill spacing was strongly influenced by all the selected soil and machine parameters. The dibber
in the best performance at the forward speed of 1.0 km/h t01.25 km/h and soil moisture content of 10 % (db).
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INTRODUCTION MATERIALS AND METHODS

A dibber planter is a machine to plant seeds at pre determined &&§yplopment of aTest Rig

and spacing in tilled soils. It also acts as a check row pIanterTH% %xperimental test rig consisted of a frame, dibber wheel, see
dibber planter, the most important component is the dibber wh@@kering unit, variable speed drive, and belt conveyor system, a
The function of the dibber wheel is to open a hole and place the sig&fin in Figure The frame was made of Indian Standard Angle
at the appropriate depth by means of dibbers (colloquially knowisa#s) 50506. The overall dinsion of the unit is (2500600
dibblers).In this stugt, a cam acttied dilber wheel haing thee  900) mm. The dibber wheel developed, as shown in Figure 2, wa:
dibbers arranged radially around the periphery of a hollow wignted on the frame. In order to test the performance of the
was developed and tested for its performance under static condf|BRE" Wheel at different speeds, a variable speed drive system w

. . . ataded to the test rigf consisted of 0.5 k\WW1440 pm electric
in the l&oraory. The planter as intended to plant sees spacing motor, V-pulle/s coun(tlter shaftand a Ieer.Ar\lAgn-of zwitm nas

of 300 mm. The transfer of metered seeds to the dibber gndiqed on the main frame for operating the electric motor. The
subsequent delivery to the dibbed hole is affected by the foryafsrent forward speeds of planter contemplated are 1.0 km/h,
speed of the planter. The depth of placement of seed may. 28 km/h, 1.5 km/h, 1.75 km/h and 2.0 km/h. These speeds,
influenced by forward speed of the dibber wheel, dibber depth settimgesponding to the rotational speeds of the dibber wheel was
and soil moisture. The hill to hill spacing was affected by the forgaletlated (with respect to the outer diameter of the wheel) as 18 rpm

speed and soil moisture content, since substantial slip was ex@gectef, 27rpm, 32 rpm and 36 rpm. The speed obtained from the
in the drve. This ma result in aridion of hill spacingHence electric motor hence reduced to the required levels through variable

performance analysis of the dibber wheel under static condiﬁgﬁgd dve. 0 detemine the dath of placement ateedstaiifferent

) mojsture contents of the soil, the dibber wheel was kept stationary
was deemed necessary before being prototyped. In order to detefii&e trays containing soil were moved beneath the dibber wheel
the optimum forward speed of operation, depth of operationygf accomplish this flat belt cowveyor system s deeloped it
dibber and soil moisture content at which the seeds are placed @#sted of a continuous canvass belt 6f@48) m wrapped
desired depth, seed placement pattern and hill to hill spacing, artestd wooden rollers. An adjustable tension roller was provided
rig was deeloped to ary the ele/ant paametes. \arious test rigs®  to maintain the required tension. The tray containing soil was kept
have been developed for performance evaluation of different Q¥8fthe conveyor. In order to support the weight of the moving

metering mechanisms using endless greased belt techniques/AYBSENeYr frame of(2750 500) mm s gbricded andéaded
the main frame. Steel pipes of 25 mm diameter, spaced at 15(

rig of similar kind with moving soil tray has been developed for g : .
mm was provided as rollers in the support frame for easy movement
study. of the tay. To vary the deth of opegtion of the ditber, provision
was made to raise and lower the conveyor frame as well as the convey
Dr P R Jayan is with Kerala Agricultural University, Kerala 673 593while  belt. The depth of placement of seed was measured using a scal
Dr V' J F Kumar is with the Department of Agricultural Engineering, The conveyor belt was driven by the electric motor through variable
Tamil Nadu Agricultural University, Tamil Nadu 628 252. speed dvie d a 1:1 speedtio, equialent to theataional speed

This paper (modified) was received on September 02, 2004. Written discsbithe dibber wheel, to simulate its forward movement on
on this paper will be entertained till August 31, 2006. Stationary soil.
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Figure 1 Experimental test rig
Slot for seed transfer Performance Ewaluation of the Dibber Wheel

Supporting disc, The performance of the dibber wheel was evaluated in the laboratory
Covering disc, 190, 3t Dibber in terms of depth of placement of seed, pattern of seed placement
190G, 3t \ and hill to hill spacifigt 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
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hill to hill spacing &e obseved.The experiment as epeded our

times Similaly, experiments ere conductedair the teament
Figure 2 Dibber wheel combingions (225) as shvo inTabe 1.

All dimensions in mm
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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 ébricaed.Tests wre conducted iretisol. 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 obtail
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
transfer  in five trays of 1 m length and placed on the conveyor one after
cup 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, an



Table 1 Factors selected 6r the experiment Dibber depth setting, mm

RESULTS AND DISCUSSION

Performance ofthe Dibber Wheel 10 4

- - - - —@— 20
Seed Soil type Speed Dibber depth Soil moisture, c 35
km/h Setting, mm % (db) =] 50
Maize 1.00 20 8 5 S0 A
Redgram Vettisol  1.25 35 10 g ‘-/"‘-‘-H—_*__‘
Cotton 1.50 50 12 :f 20 o
1.75 14 S)
2.00 16 IS
Replication-4 g 30 o .-—‘-—-h“\.'——.
Total rumber oftredaments =3 1° 5° 3" 5 =225 o
8
=3
©
e
o
3]
[a}

The static performance of the dibber wheel in vertisol was evaluated
in the experimental test rig in terms of depth of placement of seed, © ¥ ¥ ' ' '
patem of placement o§eedand hill to hill spacing 1.00 1.25 1.50 175 2.00

E Forward speed, km/h

Performance on Deth of Placement ofSeed s 90+
[¢)]

k’__,.—r*-——.*_____*__‘
The interaction of factor means indicated that irrespective of dibbér 40 |
depth setting, the depth of placement of seed decreased when ﬁﬁe
forward speed was increased from 1.0 km/h to 2.0 km/h, as showgl 304 ./"\.___.__.
in Figue 3 A higher dpth of placement oéeed as obsered br g
1.0 km/h to 1.25 km/h compared to other speeds for the d|bbe|§ 204
depth settings tested. At higher forward speeds of 1.5 km/h5 O""M“‘\.___.
1.75 km/h and 2.0 km/h, the release of seeds from the dibberwas 104
delayed by which seeds were not placed at the centre of the dibtg‘ed
hole. The depth of placement of seed was highest at 10 % (db) soil o . P
moisture content for all the dibber depth settings. In all other 8 10 12 14 16
moisture content, it was lotkdt was found to increase as the soil Soil moisture,%(db)
moisture was increased from 8% to 10 % and thereafter it decre’ﬁ% "3 Effect of forward speed and soil moisture on depth of placement
At 8 % moisture content, the dibbed hole collapsed affectingot
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 forwarg
speed of 1.0 km/h to1.25 km/h and soil moisture content of2 2.0
10 % (db) yielded the best performance on depth of placement @f
seed in vertisol.

1.9+

Performance on Rittern of Placement of Seed

de the dibb

1.8¢
The factor means interaction for all the three seeds clearly |nd|cated
that the number of seeds placed inside the dibbed hole (pattern@f 1.7
placement of seed) for all dibber depth settings were the same uas
given in Figure 4. As the forward speed of the dibber was mcreased
the number of seeds placed inside the hole was decreased. Cor%ect
pattern of placement of seed was achieved by a suitably de5|glaged
synchronizing mechanism between rotation of the dibber whewl
and the seed metering disc.Hence, it was concluded that the forward
speed of the dibber wheel is responsible in deciding the pattern ®f 1.44
placement of seed. It was also inferred that the number of seeds

v

placed inside the hole for any particular speed was higher for redgram, 1 34 Dibber depth setting, mm .,

followed by cotton and maize. Since, the sphericity of redgram, was —@ 20 i Redgram N

higher than maize and cotton, the transfer of metered seeds from ;.| @ 35 - - - Cotton M\.

the transferring cup to the dibber may be higher. From the results it —A— 50 . . . Maize =

was concluded that among the forward speeds of the dibber wheel L

tested, 1.0 km/h to 1.25 km/h yielded the best placement of seed 11 100 125 150 175 " 2.00
with minimum scétering Henceit was ecommended to opate Forward speed, km/h

the planter at minimum forward speed for maximum placememdiQfre 4 Effect of forward speed on number of seeds placed inside the
seeds. dibbed hole
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Performance on Hill Spacing CONCLUSIONS

The interaction of factor means revealed that as the forward spaeskperimental test rig was developed to optimize the soil and
was increased, the hill spacing reduced, as given in Figure S. ItRlighine parameters that affect the performance of the dibber wheel

be due to the increased slip of the dibber wheel drive. The hill SPRRI0L  atic performance of the dibber wheel was evaluated in the

obseved was near to the desd spacing d00 mm as the dibr : | - f depth of ol f seed
depth setting was increased. The highest hill to hill spacing of %gglmenta testrig in terms of depth of placement of seed, pattern

mm was resulted at 1.0 km/h forward speed for 50 mm dibBEpPlacement oseedand hill to hill spacingAmong the éctos

depth settingThe hill spacingas the highest 40 % (db)for all ~ Selected to assess the performance of the dibber wheel on depth o
the dibber depth settings which is shown in Figure 6. It mighpleeement of seed under static condition, the dibber depth setting
due to higher slip of the dibber wheel at lower moisture conterfraf forward speed of the unit strongly influenced it. The influence

the soil. As the soil moisture content was increased beygngil moisture content was negligible. The depth of placement of

10 % (db), the hill spacing was reduced. It might be due to eXcegsi¥fas obsared to be highest 4.0 km/h to 1.25 km/hfor all

sticking of soil tp the d.ibber cau.sing fqrther reduction in traCt(iJ%ber depth settings tested. As the forward speed was increased t
and hence the hill spacilngespectie of soil moistug contentthe /h, the variation in depth of placement of seed was the

hill to hill spacing was increased with respect to the increase in cﬁb% ) )
depth settings. The results also revealed that as the forward spBgdPgst (51 %) at 20 mm dibber depth setting compared to 35 mm
the dibber wheel was increased, the hill spacing Fedheduighest and 50 mm. The depth of placement of seed was the highest ai
hill to hill spacing was obtained at a soil moisture contenfl@¥o (db) for all the dibber depth settings tested. The dibber depth
10% (db) for all the forward speeds tested. The results summagiésgidg and forward speed influenced the seed placement pattern o
that the dibber depth setting of 50 mm in resulted in the hagtdibber wheel. The soil moisture has not affected the number of
performance (296.5 mm), at the forward speed of 1.0 km/h and3@ilis placed inside the dibbed hole.The number of seeds place
moisture content of 10 % (db). inside the dibbed hole was decreased as the forward speed of th

Dibber depth setting, mm  gipher wheel was increased. The number of redgram seeds place

300 - 20 inside the dibbed hole was highest for the forward speeds tested
& 35 i .

290 —A— 50 compared to maize and cotton. The performance of the dibber wheel
E 280 on hill spacing was strongly influenced by the dibber depth setting,
o 270 forward speed, and soil moisture content.The hill to hill spacing was
§ 260 decreased as the forward speed was increased from 1.0 km/h tc
& 250 2.0 km/h. But the hill spacing was near to the desired 300 mm as the
T 240 dibber depth setting was increased. The results summarised that th

230 dibber depth setting of 50 mm resulted in the best performance

220 ; - — - ; M S (296.5 mm) at the forward speed of 1.0 km/h t01.25 km/h and soil

1.00 1.25 1.50 1.75 2.00 moisture content of 10 % (db).

Forward speed, km/h
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