Misr J. Ag. Eng., 30 (4): 959 - 974 FARM MACHINERY AND POWER

ENGINEERING STUDY ON PLANTERS FURROW
OPENER FOR ACCURATE PLANTING

ELSHABRAWY,H'  R.M.SALIM’ W. M. Abdel-Salam’
ABSTRACT

In order to increase agricultural production, the governmeént had
realized not only new techniques in agricultural field, but also modified
and improved the capability of the available techniques. In Jfact, using
planters and seed — drills in sowing process is considered one of the most
important agricultural operations, to achieve the final aim from applied
mechanization in sowing seeds.Soil collapsing phenomenon behind the
furrow opener of planter, before deposit seeds, is considered one of the
problems encountered in plants, because it does not only cause un
regular seed depth, but also it strongly caused a bad effect on seed
germination ratio and final yield.

Therefore, the aims of this research are:

(1) To study soil collapsing phenomenon behind the planters
furrow opener, this causes high scale variety in sowing seed
depth. ‘

(2) To determine the effect of irregular sowing seed depth on
germination ratio and the lateral scattering of seeding plants.

(3) To develop and design a new furrow opener for minimizing soil
collapsing phenomenon behind the furrow opener of planters,
and controlling the furrow depth for improving the contact
area between seeds and soil particles.

The tested factors were angle of ridge (4), A1(209), A2(309) , A3(40°)
and A4(50° ) Planting forward speed (F), (F;(3 km/h), (3.5 km/h)
and ( 4 km/h) and The depth of planting (d): , d; (2 cm), d; (3 cm), d3
(4 ecm) and ds (5 cm). The results showed that the highest
germination ratio of plants (99.1%) was recorded at the lowest
forward speed (3 km/h), and the highest depth of planting (d4=>5
cm.) for furrow opener (50° angle of ridge), while the lowest
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germination plants ratio (92.7%) was gained at the highest planting
speed of (4.5 km/h) and the lowest depth of planting (d; = 2 cm.) for
Jurrow opener (20° angle of ridge).

INTRODUCTION

lanting machine furrow openers are considered very important to

control seeds placement and soil depth. In general, a furrow

opener cuts a furrow and allows seeds or seedlings to be deposited
before being partially covered with soil. The types of furrow openers
used vary with soil and operating conditions. The common types of
furrow openers used for conventional tillage are hoe, shovel, shoe,
runner, single disc, double disc, chisel and inverted T shape furrow
openers. Sanchez-Giron, Ramirez, Litago and Hernanz (2004) three
different furrow openers, working in the same manner as they were
mounted on commercial small grain drills offered by a drill
manufacturer, were compared. The chisel-typ‘e furrow opener (FO1) had
a width of 48 mm, a curvature radius of 166 mm, a total length of 236
mm and a rake angle of 50°. The reversible non-winged combine point
furrow opener (FO2) had a width of 40 mm, two points, with a wedge
angle of 65° and 70 mm in length each of them, a total length of 216 mm
and a rake angle of 112°. Finally; the modified Suffolk type furrow
opener (FO3) had a width of 40 mm, a total length of 160 mm and a rake
angle of 112°. Vamerali, Bertocco and Sartori (2005) A new Wide-
Sweep Opener (WSO) with which the no-till air seeder Cerere (Techno
agricola, Udine, Italy) has been equipped. The WSO has a straight axis,
ending with a front chisel and two rear side 18-cm wide coulters, which
are slightly angled towards the direction of work and curved upwards
(90°) in their final part (25 mm high). The front chisel cuts soil 25-30
mm deeper than the coulters. Seed delivery to each unit is through a
single pneumatic tube from the centralized volumetric metering system,
which allows the seeder to assume a certain degree of polyvalence.
Although various types of deposition (i.e., row spacing) can be set, in our
field trial — as the first test of this prototype opener — maize was sown in
rows 0.45 m apart, a distance commonly used in the experimental site.
Karhyel and Ozmerzi (2006) Shoe and hoe-type furrow openers were
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from grey cast iron, with cutting edge chilled to increase hardness and
wear resistance. A pair of mild steel wings was welded to either side of
shoe and hoe openers to complete the assembly. The single and double
disc-type furrow openers were designed and fabricated from high-carbon
steel plates 3.5 mm thickness. Also he added that furrow opener type had
significant effects on sowing depth. Average sowing depth was
significantly higher for hoe and single disc furrow openers as compared
to shoe and double disc furrow openers for watermelon sowing. Mean
sowing depth was maximum in the case of hoe-type furrow opener for
maize sowing. While the most uniform sowing depth was obtained for
shoe-type furrow opener, the least uniform was obtained for hoe-type
furrow opener. Lateral seed scatter was significantly lower in the case of
shoe and double disc furrow openers compared with the hoe and single
disc furrow openers for maize sowing. Deviation was minimum in the
case of shoe-type furrow opener for watermelon sowing. Karayel (2009)
used two different types of furrow openers (hoe and double disc), one
furrow opener on one row unit and the second furrow opener on another
row unit, on the two-row seeder.

MATERIAL AND METHODS
To achieve the purpose of this study, it was necessary to construct new
furrow openers with different variables, to minimize soil collapsing
phenomenon behind the furrow opener of planters, and on the other hand
press the furrow sides and bottom to improve the contact area between
seeds and soil particles.
Preliminary Experiments
Laboratory tests were carried out to investigate four different factors.
These factors were believed to have very important effect on furrow
profile and height of collapsed soil in the furrow bottom. These factors
were:
1) Angle of ridge:Four furrow openers were casted with four
different angels (20°A,, 30°A,, 40°A; and 50°A4) as shown in
Figure (3.1).
2) Cartage forward speed: (0.8F,, 1F;, 1.2F; and 1.4F, m/s).
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