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Fig.1. Check furrow opener (Ch) in comparison with two new-designed prototype furrow openers (O, O,)
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Fig. 3.Furrow opener connection to orthogonal load cell in soil bin
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Table 1- The means values of soil bulk density and
moisture content in soil bin

Slopdiged Gos Cugby b pogate p
Soil depth moisture Bulk density
(cm) (%) (gr cm?)
0-15 6.37 1.58
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Table 2- Analysis of variance of data on horizontal and vertical forces in three furrow openers and three forward speeds

Ol et @alio @9l 42y Slag yo (Sl
Sour ce of variation df Mean square
Bl g9 $2908 95
Horizontal force Vertical force
SSibls 2 1.225" 1.099”
(Furrow opener)
) x s
oyl C oo 2 8.789 0.062
(Forward speed) . .
Sorday Sy XS L)l 4 1.262 0471
Furrow openerxForward
speed
() Oy g ps 11 576
CV (%)

20y3 V Jleinl o 53 i3 dne g I3 e i i ay *¥, ™
ns, ** Non-significant and Significant at 1% level, respectively
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Fig. 5. Vertical force variations in three furrow openers
at three forward speeds
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Table 3- Mean values of horizontal force (kN) in three openers at three forward speeds
(4 1 o) (g9t 8 pow

Forward Speed (m s?)

1 15 2
(Control) sl 171 1.80 1.86
0O, 163 165 1.98
0, 1.59 182 2.03
(710) (5 lasina ST JBlan (/+00 = lize 1) (+/+VA =59y ae o) (+/+VF =055y kd)
LSD 5%

(Farrow opener=0.026), (Forward speed= 0.029), (Interactions effects=0.05)
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Table 4- Analysis of variance of the effects of furrow opener type and forward speed on biomass and grain yield
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Source of variation df. Mean square
S59lgm 3,5dos &> 3 Slos w45 g9 Dlaad
Biomass Yield No. of germinated plant
(Replication) ,,Ss 3 25.678™ 2.925™ 166
(Opener) oS b s 2 49.744** 6.267** 1608**
DAL
Residual) oluus! 6 0.721 0.101 45
( ) el
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Forward ) 9y C paw
(speed
. ns ns ns
Furrow opener x Forward 4317 0.602 65
speed
(Error) ol 18
A SO 26 29 17
CV (%)
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ns, ** Non-significant and Significant at 1% level, respectively
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Introduction

Direct planting becomes more common in the recent years, because it conserves soil and water as well as it
saves energy and time. However, this technology needs special implements such as seed planter. Given that
direct planting is practiced in undisturbed lands, so it was needed to design a special furrow opener. In order to
obtain a suitable furrow opener this experiment was conducted in rain-fed Agricultural Research Institute in
Maragheh.

Materialsand M ethods

Most of seed planters that are used for cultivation in rain fed conditions are equipped by hoe-type furrow
opener. Hoe-type furrow openers have good penetration in hard and dry soils. However, they do not have the
ability for direct planting. Hoe-type furrow opener was chosen as a model. Then by changing the geometric form
of the depth to width ratio (d/w), the two openers were designed. In the first design, which was called O; two
wings and a narrow blade acting as a coulter were added in front of the hoe-type furrow opener. In the second
design, which was called O,, in addition to the O; modification, furrow opener width was decreased and a disk
blade was added for seed sowing (Fig. 1).

The performance of O; and O, openers were compared with the conventional hoe-type furrow opener (check)
in soil bin and in field conditions. At three different forward speeds (1, 1.5 and 2 m s™) with 3 replications, the
effects of the openers designs of vertical and horizontal soil forces were evaluated in soil-bin conditions. In order
to evaluate the performance of the furrow opener in field conditions, an experiment was conducted using a split
plot design based on RCBD at 4 replications. Furrow openers formed the main plots and forward speeds formed
the sub plots. Each plot size was 22 meters long in two rows for each treatment. After germination of wheat crop,
the numbers of seedlings in two rows were counted (along a one meter). After crop maturity, all plots were
harvested by hand and grain and biological yield was measured. ANOVA test, uniformity test and mean
comparison were conducted by using Genstat software.

Results and Discussion

The soil bin test results showed that opener design and forward speed both have significant influences on the
horizontal force (P<0.01). Horizontal force was increased with increasing of forward speeds. The same result
was reported by Wheeler and Godwin, 1996 and Astafford, 1979. The lowest horizontal force (average 1.66 kN)
occurred at 1 m s* and the highest (average 1.94 kN) occurred at 2 m s* forward speeds. Horizontal force
increased in O, (2.8%) and decreased in O; (3.4%) compared with the control (average 1.77 kN). Moreover,
openers had significant influence on the vertical force (P<0.01). Vertical force values were negative in O,
(average -0.05 kN) and O, (average -0.07 kN) in comparison with positive value in the control (average +0.01
kN). The effect of forward speed on vertical force was not statistically significant. The field results showed that
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there were significant differences among the openers in the numbers of seedling, grain and biological yield
(P<0.01). The O, opener (with the average of 48 seedlings per one meter row) had 33% and 24% more seedlings
in comparison with O; and check furrow openers, respectively. Probably, using dick bald in O, design leads to
increased seed germination. Increasing of seed germination by using disk furrow opener as an advantage is
reported by Kushwaha and Foster, 1993. The O, furrow opener would also increase grain yield about 36%
compared with both O; and check furrow openers.

Conclusions

It can be concluded that the newly designed furrow opener (O,) could improve the energy efficiency with
increasing crop yield. Hence, O, furrow opener could be recommended for direct planting in rain-fed farming.

Keywords: Direct planting, Dryland farming, Energy efficiency, Farrow opener, Wheat



