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Fig.1. Selected engine for plot seeder
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Table 1- Technical Specifications of constructed plot seeder
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External and internal width of each cell was 30 and 23 mm repectively, Cell
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Fig.2. A: Power transmitted from engine to grarbox, B: The final reducer and power inverting systems
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Fig. 5. The separate wheel for adjusting seed distribution system, A: During transport, B: At working
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Fig.6. Rake angle adjustment of openers according to plot length
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Fig.7. Gear Box for adjusting seed distribution system
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Fig.8. Constructed and imported plot seeders used in experiment, A: Imported, B: Constructed
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Table 2- Analysis of variance for wheat grain fall down into seed tubes of plot seeders
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Table 3- Mean comparison of transferred seed (in gram) into different seed tubes of plot seeders
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1 25.33 25.75

2 24.40 25.00

3 25.92 25.50

4 24.83 23.50

5 25.27 23.00

6 25.30 25.75

Variance bl 0.267 1.05
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Table 4- Comparison of uniformity of rows spacing in plots planted by planters

(,55%) jlos
Treatment (Seeder)

b (g 503l 3y dlold 1Sl
Average measured row spacing (cm)

LIPS PEPR WY
Adjusted row spacing (cm)

Shyls )% 19.8

20
Imported plot seeder
ob ol 5,3 19.9 20
Constructed plot seeder
ol ol ol 8,0 Smee sla F o 038 diopd 3l ol ol
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Table 5- Effect of plot seeders on uniformity of horizontal and vertical seed distribution

(5 ,5) ylowi 298 (B FBIGSS b

Treatment (Seeder)

Coefficient of horizontal uniformity of seeds

(CudlS Bos) g2900 GEIFSy oy
Coefficient of vertical uniformity of (planting

(%) depth) (%)
Sl % 70.8° 81.9°
Imported plot seeder
ons célu 8,4 94.2° 85.8°
Constructed plot
seeder
TN 3 s pme coglis JBlas 22.6 8.24
LSD 1%

Al go Sl (glaialy six ygesl oluoly 8o p3 7Y Jlais] g 43 i gy I ime M pie Sl o Silie 51 e liie g >
Means followed by similar small letters are not significantly different at probability level of 1% according to duncan’s multiples
range test significantly.
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Jal., 2010
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Table 6. Analysis of variance for wheat grain yield and yield component

)5-953 égtw axyd

Source of (315 Ul"-?);/[gsx&‘lc‘
variation pg
EW,l i Job dliw o ailsslani wsu cum )R 059 3SNE ails 3 Sles sl
o Lsgg;l griop diwp mh S ];*;{9’9; Craim sy
Spike  Seed per Fertile - Yield HI
m’ spike tiller rate
1S5 30 1388™ 159 1979.2™  10.97* 324" 8.99™ 124342™ 2210028 931
Replication
Je I 0.50™  0.005™ 46284.3*% 7.61*  2372% 0.09™ 3126875 1121252° 10.54
P. Seeder
s 34729 0335 1363.9  0.038 214 168 261670 117844  0.05
Error
cals b 3 1054™  0.062" 2123.6™ 039" 340"  0.15™ 1505119™ 302486™ 4.02™
P. Length
s 9 3428  0.181 1014.2 484 798 940008 485489  3.73
Error
ks dsb 3 1238 0106 310010 412 693™  1.61™ 761507° 883886 6.90™
Seederx P.
Length
s 9 2397 0034 848.6 470 194 121911 186411  3.98
Error
s gy 8.04 3.29 4.76 332 325 4.91 10.71 6.08
CV%

TN g 7 Jlein] gaw 3 o gme iglis o size iglis 3gng pie Casiyidy
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57 oS

** *: Significant at probability levels of 1 and 5% respectively. ns: No Significant,
PLH: Plant height, TKW: Thousand kernel weight, B. Yield: Biological yield, HI: Harvest index
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Table 7- Means comparision of agronomic characteristics of wheat in different plot seeder

vy oyl Adw daxi s Al dland aliw 13 059 & 3 Cp s
g TRy S o i R0l alales 2 gy
Plot BRG gyt @R Spike “ls - Grain - SKdeey,
Seeder Fertile (cm) Spike Seedper  Length  TKw Yleld1 B.Yield e /)'
tiller rate 2 Spike (cm) (@) kg ha” kg ha™! ¢
s 92.59° 60.75° 573.7° 13.06° 8.01° 42.92° 3942° 8079 ° 32.3°
Imported
ol il
- 94.31° 61.00° 649.7* 14.23* 7.99° 42 85" 4216 8704 33.4°
Constructed
LSDogls o 5 - 103.6 11 ; - 212 281 1
03, gine

il 0> s 12 503 ool 2 ) 30 Sl g 13 o ot o S| pe S o xS 3] g S35 9 S Al g
Means followed by similar small letters are not significantly different at probability level of 5%, and capital Letters are different at
1% levels according to duncan’s multiples range test significantly.
PLH: Plant height, TKW: Thousand kernel weight, B. Yield: Biological yield, HI: Harvest index
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Table 8. Means comparision of agronomic characteristics of wheat in different planting Length

Culls Job ey W) b PARMD i b R0l abaSles s gy
Plantig 1955 I &g il i Spike &l Grain  Sojdew .
Length Fertile PLH 8772 geedper Lemgth  TKw Yield — B.vield -, /”'

(m) tiller rate (cm) SII::_l:fe Spike (cm) (3] kg ha kg ha™ (%)
2 93.2° 599 6149°  13.88° 8.11° 42.87° 4062° 8438°  32.72°
3 93.0° 60.1°  5975°  13.35° 7.96° 42.73° 3865° 8113*  33.70°
4 93.4° 61.1°  601.5°  13.64° 7.95° 43.06° 3900° 8029°  32.85°
6 90.7° 624° 6334  13.71° 7.97° 42.93° 4291° 8986°  31.97°
Ogles Bl
(LSD) e 2.48 6.62 55.32 1.80 0.48 3.20 788 354 -

Al Sl (lanals dix 905 ulwly 2oy3 B Jlesin] o )3 I sine BB e (Sl b Sibio 31 u Soro8 lie g
Means followed by similar small letters are not significantly different at probablitiy level of 5% according to Duncans Multiples Range Test.
PLH: Plant height, TKW: Thousand kernel weight, B. Yield: Biological yield HI: Harvest index
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Table 9- Mean comparison of plot seeder and planting length interactions on wheat agronomic characteristics

. NEeY)
b S ad HKess ‘3 Slos
Job asg, | EWS alw " Job L‘”’ > 3 Slos LS
Siligiod 15, &8 TSR s iy 5 &l s S &y So3) u”
- i U 9 0 : ; ; ; L E N
Plot seeder Plot 290 A Spike &l Grain . !
. PLH & - B. Yield o
Length  ¢iller .F (em) * Seed/spi Length  TKw Ylel(_l1 ke hal HI (%)
(m) rate SIp;ll_lz(e ke (cm) ) kg ha
i 2 93.2° 60.7% 6032 13.7° 8.1° 435 43007 8585° 33.2°
<t 3 93.0° 58.6° 552.0¢ 12.5° 7.9° 42,5 3575 7705° 32.1°
Imli’i"“ed plot 4 93.4° 62.2°  564.5% 13.9° 8.1° 42.7° 3762° 7537° 32.7°
seeder 6 90.7° 61.5°  575.0¢ 12.4° 7.9 43.0° 3732 8490° 30.8°
sl 2 93.1* 59.1° 626.6 14.0° 8.2 42.2* 3825 8292° 32.2°
o = 3 94.7* 61.5° 642.2° 14.1° 7.9° 43.0°  4155® 8522° 35.2°
Constructed plot 4 94 4° 60.0°  638.5 13.3 7.8 43.4* 4037 8520° 32.9°
seeder 6 95.0°% 63.3° 691.7° 15.0° 8.1° 42.8°  4850° 9482° 33.1°
LSD o ixe coglis Jibio 438 7.74 46.5 - 0.29 2.23 558.5 690 3.19

b e S (ol el s y90 ] bl 2o )3 0 Sl o )3 b iy 5 gime BB pie (Sl by Sileo 51w SogS Ao gy
Means followed by similar small letters are not significantly different at at probablitiy level of 5% according to Duncans Multiples Range Test.
PLH: Plant height, TKW: Thousand Kernel Weight, B. Yield: Biological Yield HI: Harvest Index
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Introduction

Researchers frequently include multiple cultivars and fertility levels in field experiments. Therefore, the
experiments sowing operation must represent a considerable saving in time and labor, compared to hand sowing.
Greater flexibility in experimental design and setup could be achieved by equipment that enables quick changes
in the cultivar and fertilizer rates from one plot to the next. A satisfactory seed drill must distribute a given
quantity of seed evenly over a predetermined length of coulter row, the coulters must be spaced at exact intervals
and depth of sowing must be uniform. In a self-propelled type of plot seeder, no coulter should run in a wheel
track as the compaction of the soil can cause observable differences in vigor between plants in such a row and
those in un-compacted rows. The machine should sow in succession from a try in which a series of seed pocket
separated clearly and must be put into distributer funnel by an assistant operator. The length of gap being varied
according to the nature and purpose of the plot.

The objectives of this experiment were 1- to design and construct a local self-propelled plot seeder and 2- To
compare it with the imported (Wintersteiger) plot seeder in cereal breeding programs.

Materials and Methods

A small-plot seeder was designed and constructed to meet this objective. The unit consists of the following
basic components: a toolbar for pulling a set of six blade coulter, an air compressor for lifting and putting down
the openers and metering transmission drive wheel, an operators chair and work rack, one belt seed distribution.
A cone-celled and rotor seed distributor is used for seed distribution to the openers. The cone system is
connected to the gearbox and allows for great flexibility in changing cultivars, crop species, and plot length. This
is driven by the separate drive wheel. The cone-celled distributor sows all the seed of the sample in making one
complete turn. The spinner can be equipped with a 4 or 6 outlet delivery head, depending on row spacing. The
planter is fitted with hoe openers. Alternatively, spear-point openers have sometimes been used under
conventional tillage systems. Seeding depth control was achieved by an adjustment screw handle. The plot
seeder is being moved by a 9.6 kW engine, and has been successfully used in applications. Field experiment
established by using 4 plot length (2, 3, 4 and 6) with 4 replication by the constructed plot seeder and imported
plot seeder. Crop measurements were planted height, spike m™, seeds/spike, Thousand kernel weight, Biological
and grain yield, harvest index and drill measurements were seeding depth, uniformity of row spacing in action,
seed counter performance, power requirement, slippage evenly of rows after planting.

Results and Discussion

Results showed that there were significant differences between the plant emergences. The emergencies were
higher in plots, which planted by the new plot seeder. The differences between seed distribution of openers were
insignificant, but the variances of new plot seeder and imported plot seeder were 0.267 and 1.05 respectively.
Mean planting depth of plots planted by the Wintersteiger plot seeder was 0.8 cm shallower than the adjusted
planting depth while mean planting depth in plots planted by constructing machine had only 0.01 cm variation.

Results of variance analysis revealed that effect of treatments on wheat grain yield and yield components was
significant. So that, highest grain yield (4216 kg ha™), biological yield (8704 kg ha™), number of spikes per
square meter (649spike), obtained from a plot which planted by constructed plot seeder. Increasing yield of
treatments which planted by constructed plot seeder might be because of increasing the number of spikes per
square meter in those treatments. The mean of spike per square meter in plots of new planter was 691 spikes
which werel16 spike more than plots planted by imported plot seeder.

1 and 2- Dryland Agricultural Research Institute, Agricultural Research, Education and Extension Organization
(AREEO) Maragheh Iran
(*- Corresponding Author Email: ekandaril343@yahoo.com)
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Conclusions

The constructed plot seeder had up to 18500% cost reduction. The seeder was able to distribute the different
type of seed to the seed tubes uniformly in laboratory tests, nevertheless it is necessary to test the constructed
plot seeder in field condition by using different seed type and conducting new research project. Advantages of
this planter include less variation of seed fall down in different coulters, perfect planting depth control, separate
wheel for adjusting planting length, minimize the slippage of planter driven wheel and proper utility in different
field condition. According to effects on crop parameters the constructed plot seeder had relative priority to
imported one. In addition easily accessories supply and cheaper prime cost are profit of the designed and
constructed plot seeder.

Keywords: Coefficient of horizontal uniformity of seeds, Plot seeder, Precision planting, Wheat



