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DEVELOPMENT OF FIELD CROP TECHNOLOGIESIN LATVIA

Summary

The article deals with the problems of the provisad farms with the machinery and its use dependimghe sizes of the
farms, comparing the years 2001 and 2007. The aisabf the farms was made by several parametersthdir number,

their technical readiness, and the capacity sudficly in order to perform field operations in timedahigh quality. Data

are provided about the acquisition of tractors ®ass, their technical condition, the specific enesypply and the total
capacity of the tractor fleet of the farms haviriffedent production intensities. The results of theearch confirm that the
production concentration will continue on largerras, the application of special technologies wiltriease, the specific
energy supply of the farms will decrease, the cépat the tractor and combine engines will growmdathe total number of
tractors, grain harvesters and other agriculturahohinery will decrease.

1. Introduction 3. Resultsand Discussion
¢ A possibility to use the E.U flnanc!ng affects fura The possibilities for technological improvementse a
arming, the applied technologies, the kind and amof ,
machinery in the recent vears. This possibility ha characterised, to a great extent, by the purch&seodern
romotedy the modernigation- of ptechnolg ies%ractors and harvesting machines, which dependss iturn,
(F:)oncentration of goods (the market), and variatiormg 'on the financial resources of the rural farms dradrtsizes. It
9 ' was stated in our previous publication [3] that thenber of

production costs. Since these processes will coefithe small farms (less than 20 ha) is gradually decnegpshere are
analysis of the development of the applied tectyiel relatively small changes in the number of the medaized

and machlne§, and the prognoses for_ Its fUtur?arms (20-50 ha) but the number of the large fafmare than
development in connection with the evolution of the

farms is a topical direction of research 50 ha) is increasing. The total number of tractorg¢he farms
' of various sizes and the purchase of tractors medwauring
. the last six years, by comparison of the indicesttie years
2. Objects and methods 2001 and 2007, are shown in Figure 1. As it is emdin
The objects of the present research are the dpild  contrast to the year 2000, in 2007 the number eftthctors
the technologies and agricultural machinery, maimyfleet produced during the last six years had decreasabeofarms
of tractors, used on the respective farms. Theieppl with areas less than 50 ha, on larger farms, paatiy on the
methods are analysis and interpretation of thestital data  farms with the areas under crop over 100 ha, itiheitased.
and prognoses for the development of farms and@he average annual rate of increase in the numbkeaators
technologies. There are used the materials of #r& produced during the last six years is 6.3% a yl@a2007 the
Statistics Board [1] and National Inspection of Ar@cal  absolute increase in the number of tractors prodiuhe&ing
Supervision [2], as well as the data from the io8pe of the last 6 years was 1678 tractors as comparedthétlyear
the farms. 2000.
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Fig. 1. Total number of tractors, and their peragat produced during the last 6 years on the favitts different areas

under crop (the years 2000 and 2007)

Figure 1 shows also the dynamics of the total remal
tractors. As it is evident, on the farms havinglégan 5 ha
of areas the total number of tractors has decreadigite in
2007 in contrast to the year 2000 and changededib the
farms with areas more than 10 ha. The total nundfer
tractors in the remaining groups of farms has grdwn
8.6%, and, in absolute numbers, it was 54820 unithe

tractors produced during the last 6 years in tleetflof
tractors are regarded as the function Y=f(x), wh¥ris a
theoretical value of the number of tractors producethe
previous 6 yearsX is the period of time (yearsX = 1... 8
(the years 2000 and 2007).

It is evident from Figure 2 that the dynamics bét
number of tractors in the fleet produced during lde 6

year 2007. However, only 36 % of the total numbér oyears has certain heterogeneity caused by economic
tractors are in a good operating condition and caconditions of the farm and other factors.

participate in production at full load. The tractoare
mainly in a bad operating condition on the housefiatms
(less than 1 ha) and the small farms (less thama}].Owhich
produce most often only for self-consumption (imaaiant
when no market products are produced). Figure 2epts
the dynamics of the number of tractors in the fleét
tractors produced during the last 6 years from 2600
2007 on the basis of analytical alignment of theetiseries.
A trend model is obtained Y = 17.923X198X* + 664.2X
+ 2249.4, which is adequate to the basic tendencg t

The equation obtained as a result of analytigghatent
of the time series shows that its development taltase
with a variable increase. The coefficient; € 17.923)
characterises the acceleration level of the pdaiiqurocess
and shows that it grows sineg>0.

Analysis is made also of the provision of rurainfa
with combine harvesters in 2007. From the total benof
combine harvesters, which is 6700 units, approaigat
2050, or 30% are in a good operating conditidkth bf
them are made in the last six years, and the réngpin

change in the number of tractors produced during thapproximately 1200 combine harvesters during tisé 1&

previous 6 years.

This confirms the value of theyears. Distribution of combine harvesters by theugs of

determination coefficient = 0.8632. In the trend model farms is shown in Figure 3.

the changes in the number of
£ 5000
- 3
3 ] —o—Y
3] 3
3 " 4000 . Poly. (Y)
s g 3
[ > 3000 -#\ .
S o = o e
Q — -
€ & 2000 3 y = 17,923x°% -198,5x2 + 664,2x + 2249,4
5 2 3 R2=0,8632
g © 1000 4
= 3
> -
é 0 LJ LJ LJ LJ LJ LJ LJ
1 2 3 4 5 6 7 8
Years from 2000 till 2007

Fig. 2. Dynamics of the number of tractors in tleef of tractors produced during the last 6 yesrses2000 till 2007
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Fig. 3. Total number of combine harvesters ancpireentage of their output during the last 6 yearthe farms with

various areas under grain

3]
g 80
[}
s 70
o
2 60 -
g2
S XSO —/— The mean capacity of the tractor
° kw, in 2000 (|
© 40 —O—The mean capacity of the tractar,
S kw, in 2007
é 30 T T T T T T T T
to1.0 1.1- 51- 10.1- 20.1- 50.1- 100.1- 150.1- 200.1- ower
50 10.0 20.0 50.0 100.0 150.0 200.0 300.0 300

Areas under crop on the farms within the indicatedrval, ha

Fig. 4. The mean capacity of the tractor on farrith different areas under crop (the years 2000244¥)
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Fig. 5. Distribution of energy provision on therfar with different areas under crop (the years 20@02007)

As it is evident, there are a relatively large iamof
combine harvesters also on the small farms — withsaup
to 50 ha, yet they are in a poor operating condlitigth a
minimal ability to take part in the grain harvesgtinThe
purchase of new combine harvesters occurs basizalthe
farms with the areas exceeding 50 ha the sowingsaoé
which were 66% of the total areas under grain Q72
contrast to 41% in 2001.

The technical characteristics of tractors varyhwiite
increase in their number — their capacity growsl ather
technical features improve, thus making the agdecgere
productive. In contrast to the year 2000, in 200& total
efficiency of the fleet of tractors had grown byA5Figure
4 shows the mean capacity of the tractor on farnih w
different areas in the years 2000 and 2007.

As it is evident, the differences in the capasitigf
tractors on the small farms and on the farms wigas over
100 ha are from 1.5 to 1.7 times as great. Bagithai$ can
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be explained by better financial resources andibpitiies
to use the machines. As evident from Figure 4,rean
capacity of the tractor in 2007, in contrast to ykear 2000,
has grown on the farms of all sizes, on the snwiing
increasing, on the average, by 7 %, in the largesenby
12%.

One of the important indices that characterises
efficiency of technologies on the farm is its sfieatnergy
provision, i.e. the efficiency of the tractor pamituof the
cultivated area. As a characteristic of the utiiwa of
machines, this index is used also by other autfr$].
Figure 5 shows the distribution of energy provisamthe
farms with different areas under crop in 2007 intcast to
the year 2000.

It is obvious that there is a very high-energyvsion
on the household farms and the small farms, whatrally
have one tractor with an 18-35 kW capacity per alkanea

of land. Besides, as evident from the figure, tteas under
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crop in this group of rural farms become smalles A

mentioned above, these tractors are often in a podr

technical condition and can take limited part ie thork
Increase in the areas of the farms improves thsilpitises

2.

to use machines and reduces energy provision, their

technical condition and .energy provision. On thenfs
with areas up to 50 ha, the area under crop hasakssd in
2007 in contrast to the year 2000, whereas on dhed
having areas over 50 ha it has increased. A péatigu
rapid increase in the areas under crop — 2.8 tinfess been
on the farms with areas over 300 ha. But the nundafer
rural farms with the areas under crop over 50 hestitnited
1 % of the total number in 2000, in 2007 — 3 %l total
number. This withesses once again that there éndency
of the farms to increase their areas with widerliapfon
of modern technologies in the perspective. The ifipec
energy provision on the large farms has decreas@d07
in contrast to the year 2000, and on the farmsnigaareas
over 50 ha the average energy provision is 1.77hidWAs
already mentioned, this is due to the increasberareas of
the farms and their financial potential, which alfousing
modern technologies.

These directions — concentration of productioamger
farms and the use of more powerful tractors thengil-
mainly determine the development of the country&df
cultivation technologies in the future. At presenty 30-36
% of the agricultural machinery meet the requiretsaf
modern technologies. That is why renovation offtbet of
tractors should be continued by means of natiomasgisies
and the resources of the EU funds. The role ofsthall

3.

4,

Concentration of production is going on in tloeimatry

on larger farms.

Only 30-36% of the existing field crop cultivai
machines meet the requirements of modern
technologies; nevertheless approximately 60% of the
areas under crop are cultivated using these magthine
The purchase of agricultural machines has deecem
2007, in contrast to the year 2000, on the farnik thie
areas less than 50 ha but increased essentialljpeon
farms with the areas over 100 ha.

In the perspective there might be 26-30 thousand
tractors and 1.1-1.3 thousand grain harvestershén t
country, as well as a considerably smaller numibéne
other field crop cultivation machines as compareith w
the present number.
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