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INTERNATIONAL STANDARD

ISO 5691-1981 (E)

Equipment for planting — Potato planters — Method of

testing

1 Scope

This International Standard specifies a method of testing
potato planters to obtain comparable and reproducible
measurements with regard to uniform placement of tubers and
other aspects of performance of the machine.

2 Field of application

This International Standard applies to all types of potato
planters. (Fertilizer distribution attachments should be removed
from the machine during testing.)

3 Reference

ISO 7256, Sowing equipment — Single seed drills (precision
drills) — Methods of test.1)

4 Definitions

For the purpose of this International Standard, the following
definitions apply.

4.1 tuber distance : Distance between adjacent tubers in a
row, measured from tuber centre to tuber centre and expressed
in centimetres.

4.2 rated planting distance : Planting distance, expressed
in centimetres, claimed by the manufacturer in his operating in-
structions.

4.3 actual planting distance : Mean value, expressed in
centimetres, of at least 100 tuber distances, discarding any
misses, doubles, etc.

4.4 row spacing : Centre to centre distance, expressed in
centimetres, between adjacent rows.

4.5 number of rows of a planter : Number of rows formed
at the same time by the planter.

1) At present at the stage of draft.

4.6 tuber density : Number of tuber positions per hectare
(ha), expressed in hectares to the power minus one (ha-1) and
calculated according to the formula :

108

Tuber density =
Y Actual planting

distance (cm) < ROW spacing (cm)

4.7 tuber mass : Mass, expressed in grams (g), of potato
tuber. The average mass each tuber in a potato batch deter-
mined by weighing at least 30 tubers.

4.8 " tuber quantity or plant rate : Total mass of potatoes
planted per hectare expressed in tonnes per hectare (t/ha) and
calculated according to the formula :

Tuber mass (g)

Tuber quantity = 100 X -
Actual planting Row

distance (cm) spacing (cm)

4.9 planting frequency : Average number of tubers planted
per minute and per ridge expressed in minutes to the power
minus one (min—1).

4.10 misses : (See clause 3.9 of ISO 7256).
4.11 multiples : (See clause 3.10 of ISO 7256).

4.12 coefficient of variation (CV): Variation of the
actual distance within a row, given as a percentage of the rated
planting distance.

4.13 planting errors : Deviations from the desired equal
tuber distribution in a row. Planting errors are the number of
misses and multiples expressed as a percentage of the actual
planting distance and furthermore by the coefficient of varia-
tion.

4.14 cell filling errors : In the case of planters with cup
elevators, the number of misses or multiples, expressed as a
percentage, per hundred cups or other metering units.



1ISO 5691-1981 (E)

4.15 depth of planting : Distance, expressed in centi-
metres, measured between the bottom of the furrow and the
original field surface.

5 Tests
5.1 Test conditions — Tuber specifications

5.1.1 Index of tuber shape (/)

/2

where
| is the greatest length;
w is the greatest width;
t is the greatest thickness.

NOTE — The dimensions are obtained from control of a sample of at
least 30 tubers.

Tuber shape Index
Round 100 up to 160
Oval 160 up to 240
Long 240 up to 340
Very long Above 340

5.1.2 Square measure

At least 30 tubers are passed through a set of seven square
mesh sieves. The mesh widths rise from 25 to 55 mm in 5 mm
steps. The square measure is indicated by stating the maximum
size of sieve through which none of the sample will pass and
the minimum size through which all of the sample will pass,
thus for example 35/45.

5.2 Test to determine the variation of row
spacing

Variation between actual and nominal row spacing shall be
measured on both horizontal field surfaces, and on fields with a
sideways slope of 20 %.

5.3 Test of assessment of uniformity of tuber
distribution

5.3.1 Test of tuber distribution in the row

The assessment to be made on rows planted separately with
round, oval and long potatoes with a square measure of 35/45
and 35/55 mm (see 5.1). For each row, 100 measurements are
necessary, to be repeated at least four times. The coefficient of
variation (CV) and planting error shall be determined.

5.3.2 Test of determination of cell filling errors in the
case of cup elevator planters or metering units

To determine cell filling errors, samples of non-sprouted, sound
potatoes shall be prepared as follows :

Commercial plant tubers of several size grades and varieties are
mixed throughly, and size graded through square sieves in
5 mm steps (see 5.1.2 for description of sieves). Each grade is
then sub-divided according to tuber length, and test samples |,
Il 'and Ill prepared by mixing size grades/tuber lengths as in the
table.

n?g:sal:fe Tuber length
35/40 Up to 45 mm Up to 56 mm Up to 67 mm
40/45 Up to 51 mm Up to 63 mm Up to 78 mm
45/50 Up to 57 mm Up to 73 mm Up to 87 mm
50/55 Up to 64 mm Up to 79 mm Up to 97 mm
S;n‘if)‘le | I 1l

Test sample | contains predominately round tubers, test sample
Ilovahand)test samplenlil long tubers.

The planting machine in a horizontal position shall be driven on
a test bencheby ‘means of an engine with infinitely variable
speed control. The hopper shall be fed with at least 50 kg per
row, of )a test sample and the elevating errors shall be deter-
mined at-planting frequencies of 120, 180, 240, 300 min -1, etc.
As the efficiency of some cup-fed planters falls off with

decreasing quantities of tubers in the hopper, the test should
continue until the hopper is at most one quarter full.

5.4 Test of damage to sprouts on pre-sprouted
tubers

Sprout damage or breakage depends on the type, number,
elasticity, length and arrangement of sprouts on the tubers.

Degree of sprouting can be defined as :
Slight pre-sprouting — sprouts 3 to 5 mm long
Medium pre-sprouting — sprouts 5 to 15 mm long
Strong pre-sprouting — sprouts 15 to 25 mm long

Assessment shall be carried out on a stationary test bench at
several planting frequencies.

The amount of breakage to sprouts caused by a planter shall be
measured using samples of tubers having green sprouts 10 to
15 mm in length.

6 Test report

See details in the annex.
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Annex

Test report of potato planters

A.1 Technical data A.2 Test results

A.1.1 Characteristics al  Missing tubers.

a) Manufacturer. b) Multiple tubers.

c) Coefficient of variation of tuber distance within row.
b) Make, type.

. . . . . . d) Planting f .
c) Main dimensions : length, height, working width, ) Ing trequency
transport width in metres. e) Forward speed in metres per second.

d) Unladen weight in kilograms. f) Depth of planting in centimetres.

e) Laden weight in kilograms. g) Variation between nominal and actual row spacing.
f) Capacity of the hopper, in kilograms, level and h)

Damage to sprouts.
heaped up.

g) Loading height of hopper i cehtindetrds i), +Effect.on performance of longitudinal and lateral slopes.

h) Number of ridges.

i) Adjustment range for planting distance and the number

of steps. A.3 Performance — Time

k) Adjustment range for row spacing. a)’“Surface area planted per hour, net and spot rates of
ork.

m) Adjustment range for furrow opener. W

. b) Time to fill hopper in minutes (min).

n) Adjustment range for depth of setting and of the work- PP

ing width of ridging/covering devices. c) Routine servicing time, in minutes.

P} Number of greasing points. d) Turning time, in minutes.
A.1.2 Description e) Time needed to adapt for use on public roads, in
minutes.

a) Planting units.
f) Draught and power requirements, in kilowatts.
b) Control and correction of missing tubers.
g) Lifting capacity necessary, bearing in mind :
c) Frames and wheels.
— unladen weight of machine;
d) Coupling method.
— laden weight of machine;
e) Type of drive.
— force required to lift soil engaging components clear
f) Covering device. of the ground.
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