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Performance Evaluation of a Single-Row Aligning 50
EXTENDED ABSTRACT randomized  design  experiment  was

conducted with three replications. Treatments
Introduction included three conveyor speeds (0.25, 0.50,

Currently, potato (Solanum tuberosum L.)
serves as a valuable and nutritious crop,
playing a key role in the food security of
many populations worldwide. With an
approximate cultivated area of 142,000 ha
and a production of about 5.25 million tons,
Iran ranks thirteenth globally. Until recently,
conventional potato cultivation relied on
whole tubers or their segments as seed. Such
seed material is prone to the accumulation and
transmission of various bacterial, fungal, and
viral diseases from one season to the next.
Collectively, these factors can ultimately lead
to reduced yield or a complete crop failure.
This major constraint has prompted the
development of novel methods for producing
healthy potato seed. In this regard, the
Agricultural Biotechnology Research
Institute has implemented a self-sufficiency
program for producing healthy basic potato
seed (minitubers).

This self-sufficiency in healthy seed
production has resulted in foreign-exchange
savings of 45 million US dollars over the past
several years. Potato microtubers, produced
as healthy basic seed (minitubers) via tissue
culture methods, must comply not only with
phytosanitary standards (e.g., freedom from
pests and diseases) but also with specific
weight and size criteria for market supply.
Efforts are made to classify them into
different weight categories. In this context,
standardizing tubers by size and packaging
them. In this regard, automatic counting of
potato microtubers, such as mechanical or
electronic  methods, holds particular
significance. For this purpose, Singulation the
minitubers in a single row enables, automatic
counting with minimal error. There is no
specific research available in this field in the
country.

Material and Methods

To evaluate a single-row aligning conveyor's
performance, the effects of transverse
inclination, linear speed, and input tuber rate
were investigated. A factorial, completely

0.75 m/s), three input rates (2, 3, 4
tubers/second), and two inclination angles
(15° and 18° from horizontal). The
experiment was performed separately for two
tuber sizes: 12-20 mm and 30-35 mm. In
each test run, 300 tubers from a specific size
group were poured at the conveyor's start, and
the number of unaligned (out-of-row) tubers
was counted at the end. This process helped
determine the optimal operational condition
of the device. Data variance analyzed by SAS;
mean comparisons and grouping performed
using MSTAT C software.

Results and Discussion

According to the results, a speed of 0.25 m/s
produced the lowest percentage of unaligned
tubers in both tuber groups, while increasing
the speed to 0.5 and 0.75 m/s significantly
raised this parameter. The mean percentages
of unaligned tubers under varying input tuber
rates per unit time indicate that increasing the
number of tubers entering the conveyor
increases the percentage of unaligned tubers.
According to the mean comparison results for
the effect of conveyor transverse inclination,
the greatest inclination (18°) significantly
reduced the percentage of unaligned tubers in
both tuber groups. At a conveyor speed of
0.25 m/s with an input of 2 to 3 tubers per
second, the lowest percentage of unaligned
tubers (near zero) was observed, but
increasing the speed to 0.5 m/s caused a
significant increase in the percentage of
unaligned tubers. Examining this effect for
the 30—-35 mm tuber group shows that in this
group as well, increasing conveyor speed to
0.5 m/s limits conveyor capacity to 2 tubers
per second, and with an input of 3 tubers per
second, the percentage of unaligned tubers
increases significantly. This means that,
contrary to expectations, conveyor capacity
does not increase with higher speed. When the
conveyor speed increases to 0.75 m/s, the
effect of transverse inclination becomes
significantly greater. Mean grouping for the
effect of transverse inclination on input tuber
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rate for the 12-20 mm group shows that as
input rate increases, the effect of inclination
on raising the percentage of unaligned tubers
becomes greater.

Examining these means for the 30-35
mm group shows that while conveyor
inclination had no significant effect on the
percentage of unaligned tubers at an input of
2 to 3 tubers per second, at an input of 4 tubers
per second it significantly reduced the
percentage of unaligned tubers. The most
appropriate settings for minimizing unaligned
tubers are a speed of 0.25 m/s with an 18°
transverse inclination. In this combination, to
achieve maximum device capacity, the input
can be set to 4 tubers per second for 12-20
mm tubers and to 3 tubers per second for 30—
35 mm tubers. If conveyor speed is increased
to 0.50 m/s (with an 18° inclination), the
conveyor input should be limited to 3 tubers
per second for 12-20 mm tubers and to 2
tubers per second for 30-35 mm tubers.

Conclusions

Accurate counting of minitubers at delivery
time is also very important, because unlike
regular potatoes, these tubers are often sold by
count rather than by weight. Manual counting
is time-consuming, expensive, and prone to
errors. Therefore, mechanical or electronic
counting devices are used on aligning
conveyors. One important factor for accurate
counting of potato minitubers is their proper
alignment in a single row. In the present
study, the effects of conveyor speed, input
tuber rate, and conveyor inclination on the
percentage of unaligned tubers were
investigated for two size groups: 12-20 mm
and 30-35 mm. The results showed that
overall, a speed of 0.25 m/s produced the
lowest percentage of unaligned tubers in both
groups. A transverse inclination of 18°
resulted in the best alignment of potato
minitubers. To achieve maximum device
capacity, the input can be set to 4 tubers per
second for 12-20 mm tubers and to 3 tubers
per second for 30—35 mm tubers. If conveyor
speed is increased to 0.50 m/s (with an 18°
inclination), the input should be limited to 3

tubers per second for 12-20 mm tubers and to
2 tubers per second for 30-35 mm tubers.
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