Radni udinci strojeva za vadenje korijena mrkve
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glasnik zastite bilja

Sito, S.', Vesna O¢i¢ 2, V. Kusec?, B. Sket* Preliminary communication
Natalija Brecko *, K. Ciler?, Tatjana Glogovsek '

Working performances of carrot root extraction machines

Abstract

This paper presents results of field measurements of working performance and fuel consumption evaluation
in various operating conditions. Three versions of carrot extraction machines (Dewulf, Europa 2000 and
Asa lift) at three locations and two varieties of carrots (Maestro F1 and Mello Yello F1) was. In optimum
soil conditions, fuel consumption ranged from 8.4 to 12.5 L/ha, while in heavy operation conditions
for extraction machines fuel consumption increased significantly for 65%. The performance of carrot
extraction in optimal soil conditions was on average between 3-4 t/ha. In unfavorable soil conditions (soil
sodden, mud or too dry soil) working effects up to 70% and this has direct negative consequences on the
overall carrots production costs.

Keywords: carrot, extraction machine, tractor, working performances, fuel consumption

Introduction

Vegetable production in the Republic of Croatia amounts to 70 000 ha, which is only 4.8%
of the total processing area. In Croatia, 70% of vegetables are produced on family farms, of
which only 3% is the production of vegetables in protected areas (greenhouses and PVC
tunnel) (www.mps.hr).

The annual production of vegetables is around 370 000 tons, which is not sufficient for Cro-
atian needs. One of the mostimportant vegetable cultures in Croatia is the carrot which should
be given greater significance and modernized her cultivation in the future.

Carrots are an outlandish plant prone to cross with wild relatives. Pollinated by wind and
insects. Carrot fruit is a schizocarp consisting of two crescent shape mericarps. Carrot seed has
an elongated oval shape with visible ribs with small spines. Carrot seeds can keep germination
in optimum storage conditions for up to 3 years (Matotan, 2004).

Rooted vegetables give its best yield in winter, under the frost, in the dark and humidity
conditions. It is unbelievable that soil is giving the people who do not have a large choice of
food at that time, such rich in vitamins and minerals. It is mainly low in calories, rich in fiber as
well as in vitamin C.

Carrots achieve an optimal root size at about 450 roots per m? if they are ideally arranged
across the entire surface. However, so arranged carrots cannot be mechanically extracted with
a machine, so in practice, the carrot is planted in rows or in the beds (Br¢ic, 1991).

When the peaks of the leaves, especially the lower one, begin turning into yellow, the carrot
comes to a standstill phase and is ready for harvest. At this time, the process of gathering assimila-
tes in the root s finished and the root is rich in sugars, beta carotene and has the best taste. This is
the technological maturity which is the most suitable for drying and storing. But carrots can also
be digged before their technological maturity, which is important if carrots are sold in the laces.
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Figure 1. Drill machine (Source: Glogoviek, 2016)
Slika 1. Sijacica za povrce (lzvor: Glogovsek, 2016)

Carrots can be harvested in single-phase or two-phase. Single-phase process extraction
involves machines whose working parts raise roots together with the earth, and picker, who
works on the principle of endless tracks, catch leaves and extract the roots. The leaves are then
removed from the root and the root is transported to the container by the transport system.
Two-phase harvest involves removing the leaves and then the lifter enters the soil and extract
the root (Matotan, 2004).

On smaller excavation areas a lifter with an endless belt can be used. Firstly, it is necessary
to remove the green mass and after the passage of the extraction machine the carrot root sho-
uld be picked up by hand (Culjat et al.,1997).

The harvest time is adjusted according so sufficient root strength to avoid cracking and
breaking during removal and processing (Lesic et al., 2004).

The usually carrot yield is between 35 to 50 t/ha. The late varieties and hybrids which are
intended for storage and processing, have a higher yield (Matotan, 2004).

According to Lesic¢ et al. (2004), carrot yield depends on breeding purpose, row spacing,
number of plants per m2 and the amount of seed (kg/ha).

Figure 2. Carrot Maestro F1 before and after washing (Source: Glogovsek, 2016)
Slika 2. Mrkva Maestro F1 prije i poslije pranja (Izvor: Glogovsek, 2016)
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Growing of vegetable crops is accounted by big share of working hours and per product
unit in one of the most intensive branches of agriculture. High intensity means high initial
costs and performance of all predicted technological operations in the optimal agrotechnical
time. Such production is only profitable if modern technology and production technology is
applied, from sowing and planting to harvesting. In this chain, agricultural technology has a
considerable share, because it enables timely and quality execution of all operations in the
most favorable agrotechnical terms.

The harvest in October, within the roots intended for longer storage, gives good results if
the temperatures are not very low yet and the plants are still in good condition, lie with a part
of the leaves, which makes it easier to harvest.

On the efficiency of harvester and on the quality of the picked root crops during the harvest
can influence numerous factors; soil condition, soil moisture, soil type, planting density (sowing),
operators education and experience (Knezevic, 2001; Brki¢ & Jurisi¢, 2001; Ivancan et al., 1994).

The aim of this paper was to determine the working performance and the fuel consump-
tion of carrot extraction machines Dewulf P3B (Figure 3), Europa 2000 and Asa lift, driven by
three different tractors, during the extraction of orange carrot Maestro F1 and yellow carrots
Mello Yello F1.

Figure 3. Machine for extraction Dewulf P3B (Source: Glogovsek, 2016)
Slika 3. Vadilica mrkve Dewulf P3B (Izvor: Glogovsek, 2016)

Materials and methods

During field measurements for this study three tractors (Hurlimann XA 86DT, New Holland
TD 5050 and Hurlimann XT 910.4) and three carrots extraction machines (Europe 2000, Asa lift
and Dewulf) were used. For the investigation two carrots varieties were used; orange colour
(Maestro F1) and yellow colour (Mello Yello F1). The study was carried out in the northern part
of Croatia (Varazdin County). Measurements included operating speed of carrot harvesters in
different working conditons. The fuel consumption was measured by the volumetric method
and the working speed was calculated using chronometer method. Carrot production costs
are calculated taking into account the variable production costs, and the fuel cost per hour of
machine work is defined as a product of fuel consumption per hour of work and average fuel
prices. The price of subsidized fuel is 0.80 (€/L).
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Results and discussion
Table 1 shows the technical characteristics of tractors used with carrot harvesters. It is

noticeable that Hurliman XT 910 has a bigger power engine, but also greater weight in relation
to the New Holland TD 5050 and Hurlimann XA 86DT.

Table 1. Tractor characteristics
Tablica 1. Obiljezja traktora

Number of the family farm

MNaziv OPG-a ! 2 3
Tractor type Hurlimann New Holland Hurlimann
Maziv traktora XA 86 DT TD 5050 XT9104
Engine power (kW)/Snaga motora (kW) 61 kw 60 kW 76 kW
Totalwmght—un}:tal!asted (ka)/ 3,160 3,880 4,280
Masa-neopterecenja (kg)

Total mass-ballasted/

Najveca dopustena nosivost traktora (kg) 5,000 9,000 5000
Capacity of fuel tz-'mk L)/ 90 95 140
Volumen spremnika (L)

Road speed/ Transportna brzina (km/h) 40 40 40
Povertikeoffsoeed/ 540 540,1000 540,1000
Br. okretaja prikljucnog vratila (min™')

Hydraulic pump/ 50 80 58

Hidrauli¢na crpka (L/min)

Characteristics of the individual carrot varieties used in this study are shown in Table 2. The
production costs of 1 ton are approximately equal and range around 80 euros. The purchase
price of 1 ton of carrots after extraction ranged between 213 and 240 euros and the price after
storage ranged on average around 290 euros. The yield of carrot roots for individual varieties is
different, depending on the agrotechnics, irrigation, etc. and ranges from 35 to 75 t/ha.

Table 2. Production cost, prices and yield of carrot roots
Talica 2. Troskovi proizvodnje, cijenei prinos mrkve

Varieties/Sorte Mello Yello F1 Maestro F1
Production cost (€/t)/

Trosak proizvodnje (€/1) 80 80
The price of carrot before storage (€/1)/ 213 240
Cijena mrkve prije skladistenja (€/t)

The price of carrot after storage (€/t)/

Cijena mrkve nakon skladistenja (€/t) 267-333 293
Yields (t/ha)/

Prinos (t/ha) 45-75 40-55

Fuel consumption during the “harvest is highly variable and in optimum soil conditions
ranged from 8.4 to 12.5 L/ha, while in disadvantaged operation conditions for carrot harvester
fuel consumption increased significantly and range from 11.6 to 17.9 L/ha. The effective work-
ing time of carrot harvester was quite uniform ranges from 58 to 64%. The operating speed of
the carrot harvester was from 1.2 to 3.5 km/h (Table 3).
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Table 3. Efficiency, effective working time and operating speed of carrot harvester
Tablica 3. Ucinak, efektivni radon vrijeme i radna brzina vadilice za mrkvu

Carrot harvest type/ Europa Asa lift Dewulf
Vadilica mrkve 2000 Combi plus P3B
Effect on extraction in optimal soil conditions/ a1 33 38
Ucinak kod vadenja u optimalnim uvjetima tla (t/h) i ’ i
Efficiency in optimal soil conditions (t/h)/ 12 0.9 11
Radni ucinak u optimalnim uvjetima tla (t/h) " * &
Efficiency in disadvantaged soil conditions (t/h)/ 58 6 54
Radni ucinak u nepovoljnim uvjetima tla (t/h)

Effective working time in optimal conditions (%)/ 28 3 29
Efektivno radno vrijeme u optimalnim uvjetima tla (%)

Average operating speed at harvest (km/h)/ 12 35 18

Prosjecna radna brzina pri vadenju mrkve (km/h)

The average costs of fuel consumption is between 6.72 and 10.00 €/h, depending on the
type of carrot harvster (Table 4.)

Table 4. Fuel consumption during carrot harvesting
Tablica 4. Potrosnja goriva prilikom vadenja mrkve

Tractor type Hurlimann New Holland Hurlimann
Tip traktora XA 86DT TD 5050 XT910,4
Carrot harvester type/Tip vadilice mrkve Europa 2000 Asa lift Combi Plus Dewulf P3B

Fuel consumption in optimum conditions L/h/

Potrosnja goriva u u optimalnim uvjetima L/h 125 84 8.9
Fuel consumption in optimum conditions (L/h) 5% T -
Utrosak goriva u optimalnim uvjetima (L/h) + .

Cost of fuel consumption (€/h)/ 10,00 672 .

Trosak potrosnje goriva (€/h)

The cost of fuel consumption of carrot harvester per 1 hour, significantly depends on the
following factors: weather condition, condition of the soil, maintenance of tractor, control of
the pneumatic pressure, operator’s education and experience, type of carrot harvester etc.

Conclusion

The efficiency of Dewulf P3B and yield are lower in the harvest of carrot Maestro F1 variety,
compared to the Mello Yello F1 variety. The effective harvesting time, which directly effects on
the efficiency is quite uniform and ranges from 62 to 54%. On the efficiency and fuel consump-
tion can influence numerous factors such as sowing density, timely sowing, varieties, carrot
harvester performance, weather conditions and a good harvest organization.
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Prethodno priopcenje

Radni uéinci strojeva za vadenje korijena mrkve

Sazetak

U radu su ﬁn‘kazanf rezultati terenskih mjerenja radnih performansi i potrosnje goriva u razlicitim radnim
uvjetima. Koristena sutri tipa str?‘em za vadenje mrkve (Dewulf, Europa 2000i Asa lift) na tri lokacije i dvije
vrste mrkve (Maestro F1 i Mello Yello F1). U optimalnim ;y‘etf‘ma tla potrosnja goriva strojeva kretala se u
rasponu od 8,4 do 12,5 L/ ha, dok je u teskim uvjetima rada za strojeve za vadenje mrkve potro$nja goriva
znacajno porasla na 65%. Ucinkovitost vadenja mrkve u optimalnim uvjetima tla kretala se u prosjeku
izmedu 3-4 t/ ha. U nepovolinim uvjetima tla (mokro tlo, blato ili suho tlo) radni efekti padaju do 70%, 5to
ima izravne negativne posljedice na ukupne troskove proizvodnje mrkve.

Kljuéne rijeci: mrkva, stroj za vadenje (vadilica), traktor, radne performanse, potrosnja goriva
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