POTATOE HARVEST
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A New Method for the Low-Stress Harvest

of Potatoes

To reduce mechanical stress on po-
tatoes from harvest to storage and
to attain improved potato quality in
long-time storage, a new method
for box filling on the harvester was
developed. By using selected crite-
ria, this new method, which is
called direct box filling, was com-
pared to two traditional methods.
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Fig. 1: Direct box filling on the harvester

very handling process during harvest,

transport and storage causes mechanical
stress on potato tubers. To decrease this
stress the potatoes have to be filled in pallet
boxes already on board of the harvester. This
method hereinafter called ‘direct box filling’
was tested within a period of two years.

Method

For practical studies a special device for fil-
ling and transfer of pallet boxes was moun-
ted on a potato harvester Grimme SE 150-60
made by the company Schopstal Maschinen-
bau GmbH (Fig. 7).

In case of direct box filling a 4-ton-box is
filled with potatoes already on board of the
harvester, afterwards moved onto a transport
vehicle and finally carried into the storage
hall [1]. The processing chain (7able 1) in-
cludes a single handling process (black
spots) only. Using indirect box filling, pota-
toes are temporarily stored in a 6-ton-hopper
of the harvester, afterwards moved into bo-
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xes (4 tons each) on board of a transport ve-
hicle and finally carried into the storage hall.
In case of loose storage, potatoes are stored
in a hopper of the harvester, afterwards
moved on the bed of a transport vehicle, car-
ried to the storage hall and finally stored in
a section of the store.

All of the three methods were tested and
compared to each other using important cri-
teria such as damages inside the tubers, re-
spiration intensity, level of mechanical
stress, loss of mass and costs involved. In
2002 and 2003 six different potato varieties
were used for examinations. Totally 384
4-ton-boxes were filled with potatoes and
stored in a depot. Additionally, potatoes of
all varieties were placed in loose storage in
special storage sections.

Results

Damages inside the potatoes were deter-
mined by measuring discoloration of cut tu-
bers three weeks after placing in the store. In

Tab. 1: Process chain
scheme of different

harvest methods
Harvest

Tipping of potatoes

Storage

Bax filling enboard of the harnester

Hoppes filling onbosrd of the harvester

Ao mowvimg onbo the iransport vehacle

Box filling enboard of the transpon vehicle
Patalo movang on the bed ol transpart vehicle

Section lling m the store
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Fig. 2: Respiration intensity measured shortly after harvest

2003 a sample of totally 1200 kg (100 kg per
variety and method) was analysed. Compa-
red with the other methods the direct box fil-
ling had the smallest part of discoloured tu-
bers. Eminently significant differences were
found in case of the sensitive variety ‘“Mo-
we’. Direct box filling caused 33 % less dis-
coloured tubers than indirect box filling and
a 44 % less than loose storage.

The loss of mass during long-term storage
was determined by measuring the weight of
potato samples packed in net bags. After a
storage period of six months the direct box
filling method had the lowest mass loss
(2.3 %) in comparison with indirect box fil-
ling (2.9 %) and loose storage (5.6 %).

Respiration intensities of the potato tubers
were measured shortly after the harvest. The
higher the level of mechanical stress the hig-
her the level of respiration [2].

Potatoes picked up by hand serve as the
best reference for the lowest level of stress
and respiration as possible (Fig. 2). The me-
thod of direct box filling is closer to the re-
ference level than the other two methods.

The level of mechanical stress during har-

direct

box filling
Purchase price of the harvester T 98
Area per time unit T04 ha/h 0.55
Harvester working costs /ha | 189.60
Tractor working costs /h 24.80
Driver + 4 workers /h 48.52
Sum harvest /ha | 32291
Costs of harvest /t 9.23
Costs of transport /t 4.54
Storage costs /t 0.37
Total costs /t 14.14
! prospective price
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vest, transfer, transport and placing in stora-
ge was measured by the pressure measuring
sphere PMS 60. Compared with the two
other conventional methods direct box fil-
ling decreases the number and the intensity
of impacts (Fig. 3).

A harvester with a direct box filling device
has a higher purchase price and due to time-
requiring box handling a lower field capaci-
ty. This caused higher costs for harvesting
(Table 2). Using forklifts in the case of direct
and indirect box filling the costs of placing
in storage are eminently lower compared to
loose storage. The total costs approximately
estimated for the method of direct box filling
are 14.14 €/t, around 1 €/t more than with in-
direct box filling. The most expensive me-
thod is the method of loose storage with to-
tal costs of 15.45 €/t. Taking into considera-
tion that harvesters with box filling
equipment results in reduced mass losses
and reduced discoloration effects on the tu-
bers, it can be concluded that a higher quali-
ty and hence profit can be attained when fil-
ling the boxes directly on the harvester. The-
se benefits are not included in this
calculation.

Conclusions

Using the method of direct box filling the
number and intensity of impacts on potato
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Fig. 3: Number and intensity of impact from the
picking conveyot to the store
indirect loose
storage
83 83
0.57 0.58
164.71 163.89
24.80 24.80 } o
4852 48.52 tubers is reduced explicitly. Therefore the
293.34 290.30 degree of damages and black spots inside the
8.38 8.29 tubers and the loss of mass during long-term
4.45 5.01 storage is decreasing. Through better pro-
730% 152;2 duct quality, a higher sales price can be at-
’ ’ Table 2: Costs of harvest, ~ tained and thus can fully compensate higher
transport and placing processing costs.
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