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Abstract

Potato ranks 4th in terms of production volume among various agricultural products after wheat, rice and corn. Potato
planters, usually plant seed potatoes at a constant distance regardless of their size which leads to a heterogeneous
distribution of stems at field. The main aim of this research was to design, develop and evaluate a special potato belt
metering device. Belt planters use a group of belts to receive, deliver and plant potatoes. In this type of planters, the
potatoes first fall from the hopper onto the middle of the planting belts. Return belts move in the opposite direction and
guide the extra potatoes to the beginning of the path to be used for reloading by the middle belts. In this study, the
evaluation of the metering device was performed in the laboratory with the use of a test rig. A factorial experiment
conducted in a completely randomized design with 3 replicates to investigate the effect of the forward speed of planting
belts and test rig, potato sizes and potato shapes on the mean planting distance, standard deviation, multiple planting
index, miss and quality of feed indices and the accuracy. Results indicated that the mean seed spacing, standard deviation,
multiple planting index, miss and quality of feed indices were significantly depend on the planting belts and test rigs
forward speeds, potato size and shape. With the increase in the forward speed of the test rig, the mean seed spacing and
miss index increased by 4.21 and 17.69%, respectively , while the amount of reduction in the feeding quality and multiple
planting index were equal to 7.78 and 10%, respectively.
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Fig 1. Belt-type seed metering device, GB model, Grime,
Germany,

a) falling potatoes from the tank, b) wide and narrow belts, c)
formation of a single tuber line, d) return of potatoes to the
beginning of the row and e) contact with the spongy roller and
falling in the planting furrow
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(dimensions are in millimeters)
L=2C+nD )
Sale L D g S g0 55T ,0 ol C ianns Job L o ¥ dlal, jo

o pg; 9 dlge ¥
=Y el =Y e =) 5l o e (glaens 8035 sy Lol sl
slside -0 wwullS slbasws -¥ ‘o..\.ljb)f)‘b. sdls asus

Dya8 sl 0568 =Y g (orianl SCE -F S o 9 S e
Wsle (SoeS55lil g 009y ool LSl a5l glaens glaoas IS
55k 5 05 oo )15 51 atws ol 50 00 4 el duo 0 I (e 50
615 LgLo.: Y Jiu.: ML‘SA Lh‘sMA) [EPVOW} ujLﬁM o)ldu‘ 9 l!bJS.w L\
Olas 1 LS Jl8le s 5o ead (Sl ygiseg STl ol en 4 gjge
85,5 szl 51 SOy el g (2l ol walsl joams o

Ll ol ool C.wg} 6‘4“’*“‘3

Lol (>15b )95 909 iUl ol o 41 £ 590 (S slod -Y S
Las')l38le

Fig 2. Overview of the metering device with an
electric motor, designed by Catia software
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Fig 5. Power transmission in belt-type seed metering
device
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Fig 4. Designed planting belts with rollers in Catia
software
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Fig 7. Measuring the distance between potatoes with a
metal meter
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Table 1. The results of variance analysis of distributed evaluation indices

Sl o (1 Sle
S paSls i i . 193 . Sileo 4y
brocisi 405 lss cusls o ol ddf) Variation resources
recision i i
Qual_lty of Miss index Multiple index STD Mean plant
feed index spacing
0.69™ 976.39° 3980.25% 1115.43° 16.41 173.15° 2 V) Sl
Planting speed
14,69 866.67° 4224.23* 1380.25% 5.94° 235.15* 2 W) gty
Forward speed
oo oo v o (CAJESSTONNE 51N
19.82™ 312.50" 489.97 143.67 573 10.02 2 )
Potato size
0.00 114136 1833.49* 74.26™ 9.27° 44.86% 1 (S; W}T Jos
otato shape
41.52¢ 867.36"* 512.19%* 243.21* 11.60* 14.85* 4 VxU
1.66™ 79.86™ 49.46™ 5.94" 1.23™ 0.85"™ 4 VxZ
13.51" 258.49* 378.40* 17.28"™ 0.91™ 5.64" 2 VxS
7.91m 315.97#* 299.00%* 63.12* 2.02* 7.84% 4 UxZ
1.87™ 17.28™ 65.90™ 19.14™ 0.01" 6.69° 2 UxS
17.76™ 41.82™ 52.93™ 15.90™ 0.70™ 1.65™ 2 ZxS
11.43™ 209.03** 158.14*¢ 32.33™ 1.56¢ 3.88™ 8 VxUxZ
14.23™ 90.66"™ 81.64™ 11.73™ 0.69™ 2.78™ 4 VxUxS
11.91™ 51.31™ 58.26"™ 45.29™ 0.22" 6.65* 4 VXZXS
7.07™ 176.77¢ 79.09™ 38.12™ 0.24" 3.16™ 4 UxZxS
21.09™ 107.10™ 70.87™ 38.35™ 0.65™ 3.52m 8 VxUxZxS

S pac g /00 Jloisl mdans )5 (gl pme o /) ol mhaw [0 (gl pixe S5 4 NS g 5

s ey 3l o b5l Sl aS L sl sl dmlio — ¥ Jgu
Table 2. Comparison of the averages of evaluation indices under the influence of planting speed

lgd ko
(/) <és 4 kS L bz s Shexe Gyl Josf ulj » cls e
- D) (1) 2885 pamls () cals Standard = .
Precision lity of feed Miss index (%) Multinle ind deviation Mean Plam Planting speed
(%) Quality of fee ultiple index m spacing km/hy
i 0, 0,
index (%) (%) cm
28.95° 73.70° 24.35° 1.85% 8.117 23.80° 3
28.77° 80.90° 13.98° 5.93° 7.21° 21.53° 45
28.72° 81.76° 7.30° 10.93¢ 7.11° 20.26° 6
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Table 3. Comparison of the averages of evaluation indices under the influence of forward speed

LA oS jals bas jasls Shxe Gl ol Jolsh ol Lo
) <ds D) (1) cBlSs a3 ls (1) sls Standard = Fi:v);;:d j;;d
Precision (%) Quality of feed Miss index (%)  Multiple index deviation Mse;;cﬁ:gnt (km/h)p
index (%) (%) cm) oy
29.32° 81.85° 6.48° 11.672 7.217 19.772 3
28.87° 79.63° 15.00° 5.37° 7.38° 21.85° 45
28.28° 74.07° 24.17° 1.67¢ 7.85° 23.98¢ 6
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Table 4. Comparison of the averages of evaluation indices under the influence of potato size

lgd cpuSileo
QAT Syl s ls RELASE JUo e Bl il e u;j ) e 5ol
(1) & o) (D) eSS asls () eals Standard o= RS
. L o Mean plant Potato size
Precision (%) Quality of feed Miss index (%)  Multiple index deviation spacing mm)
- cmy
index (%) (%) cm)
28.22% 79.917 12.13* 7.96° 7.20° 21.417 25-35
29.43° 78.61° 15.37° 6.02° 7.40° 21.92% 35-45
28.812 77.13% 18.15¢ 4.72° 7.84° 22.27° 45-55
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Table 5. Comparison of the averages of evaluation indices under the influence of potato shape
L, RSSO L Shmesh e s st |
(1) =& W (1) SIS amLs () esls Standard Mean plant spacing =0 == &
Precision (%) Quality of feed Miss index (%)  Multiple index deviation cm Potato shape
index (%) (%) (cmy
28.82¢ 81.17° 11.85° 6.91° 7.24¢ 21.34? 65{5
Spherical
28.82° 75.86" 18.58" 5.56° 7720 22.40° S s
Oval shape
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Fig 8. Investigating the effect of changes in speed ratio on seed distances (for potatoes with spherical shape)
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