Semjon IVANOV, Vasilij USTINOV

Latvia University of Agriculture, Research Instiéuf Agricultural Machinery

e-mail: semjons@apollo.lv

EFFICIENCY RESEARCH OF THE PREPLANT LOCAL DEEP LOOSENING OF SOIL IN
BIOLOGICAL POTATO GROWING

Summary

The article reflects the results of investigations into the improvement of a machine for soil tillage during the process of the
preplant ridge formation of potatoes using the operative parts for local deep loosening in the root system area of potatoes.
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1. Introduction

A significant amount of pesticides and mineratifizers
are applied when growing potatoes according to motich-
nologies. This leads to the accumulation of variobhemical
compounds in the tubers which are ecologically damgs for
the people. An alternative for such technologiebi@ogical
growing of food potatoes in which application okpeides is
excluded altogether but the use of mineral fegikzis strictly
limited by science-based norms. The demand forogixally
pure potatoes is growing; however, an apparentahming of
the biological ways of potato growing is the congtiavely low
crop yield and, consequently, high prime cost. Acape from
this situation may be using the reserves to inereasp yields
at the expense of improved agrotechnology and ashehn
methods of mechanized potato growing at insignifilgain-
creased costs [1].

2. Methods of Resear ch

The aim of the research is to determine the efficy of
deep local loosening of soil (in the area for thsequent
formation of a potato cluster) by combining the rgien with
the preplant ridge formation.

The condition of soil in the area where the potatioers
would develop was estimated by the density, as aglthe
hardness of soil. These characteristics are inteected by
a direct correlation. A series of authors consithat for the
sod-podzol soils, which are widespread in the Baltiuntries,
an optimal density of soil for potatoes is 1100-A2§ m?® but

The path of the operative parts for deep loos-
ening of soil

its hardness not more than 1.5 mPa [2]. Since thih-m
ods and instruments for the determination of thi so
hardness are more convenient and they ensure aapid
quisition of a large amount of measurements withumit
stroying the form of the ridges, this indicator wased
by us for comparative estimation of the soil coiodit
Apart from the investigation of the soil conditiowe
have planned three-year field experiments during th
vegetation period in order to evaluate the impddhe
new technological variant upon the crop yield (st
article the data are from the year 2011).

In order to conduct investigations, an experimenta
ridge former in an ordinary set of parts (a basidant)
was used, which formed 4 ridges in one pass, aed th
same machine with additional deep loosening operati
parts (an experimental variant). In both casesnize
chine was aggregated with a tracMii’3-920.3 the en-
gine power of which was 84 HP and the service weigh
4300 kg.

3. Results of Research

At the present time only small farms in Latvia are
engaged in biological potato production, and thegib
cally plant potatoes in preliminary formed ridgeighvan
inter space width of 75 cm. Under the conditionsnef
creased moisture the soil in such ridges warms up
sooner, and planting can start 3-4 days earlier than
even field.

The inter row profile after
the potatoes are planted

The lower border of the topsaoil

Fig. 1. Adiagram of deep loosening of soil with ridges formed for planting potatoes
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Besides, the furrows (trenches between the ridggske as
guide tracks for the wheels of the tractor, whittbhves opera-
tion at higher speeds and creates a series of athemtages.
Under favourable conditions the root system of pas
spreads to the depth of 0.4 m, and active developwfethe
tubers takes place in fine-grained soil with a dgn® 1300
kg m®. In Latvia deep loosening of soil before potatarping
has a positive impact upon crop yields. Howeverjnduthe
potato planting, as well as subsequent repeatedimgepera-
tions, soil loosening and hilling, the trenchesridws) be-
tween the ridges along which the wheels of thetaramove
are subject to a compacting influence of the tragtbeels.
Depending on the operating width of the machinés ghrt of
the field which is compacted again constitutes al2@i50%,
the efficiency of the previous overall soil tillagen these
places is low but the consumption of energy isificant.

Deep loosening of soil requires great energy andetary
resources, and therefore a very important issu@ois to
choose a rational depth of tillage and frequencyaménge-
ment of the operative parts. Further, acquisitibrexpensive
deep looseners for stony soils of small farms iseumnomi-
cally very sound. A very efficient way is destroctiof the
densest part of the soil horizon — a layer 2-5insgttes below
the ploughing depth. This layer is compacted uriderlower
edge of the ploughshare; various compositions aotatm
there preventing the movement of moisture and dgwveént
of the root system. Often its loosening has nonkmeried out
during the recent years at all. In the presentaresewe pro-
ceeded from a hypothesis that overall deep loogemnould be
inexpedient and that it would suffice to perfornsdbloosen-
ing of soil under the cluster of potato tubers 8ab below the
ploughing depth (i.e. to the total depth of 27-28).cSince a
method of preliminary formation of ridges is applia Latvia,
there are technological possibilities for strictiiented local
loosening.

In the basic variant, loading of the tracMiTZ-920.3 by

its capacity constituted only 42% but in the varieompared —
83%, which caused, in general, a relatively smz8§ Euro
ha') increase in the operating costs, with the efficie de-
creasing by 14% and the fuel costs increasing b%04By the
way, the total increase in the costs, includingrdejation and
thel additionally installed operative parts, constitl 8.12 Euro
ha".
During the entire vegetation period of potatoesttia area
where the potato tubers would develop the soil itleagter its
deep loosening was lower than without loosening. iBa10
days after planting the soil density in the layérl6-25 cm
from the crest of the ridge was by 12 % but in 89sd- by 7%
lower than in the reference areas without looseniinis is an
evidence of the fact that more favourable cond&ioamain
after deep loosening during the entire potato dgraknt pe-
riod although self-compaction of soil gradually ¢akplace.
The measurements of the soil hardness, too, inghtre of the
ridge indicate essential difference in the soil ditan in the
compared variants. Figure 2 shows diagrams of diehard-
ness 14 days after planting and before harvesting2-days
after planting.

In comparison with the basic variant, during thstfyear
(2011) of the field experiments the formation afges with
local deep loosening of soil to the depth of 27c&8by means
of an experimental machine ensured a 12% increashe
crop yields, the mathematically provable additionthe crop
yield constituting 1.02 t Kabut the minimal essential differ-
ence 0.31 t Ha
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Fig. 2. Averaged diagrams of the soil hardnesshin t
centre of the ridge 14 days after plantidg énd before
harvesting — 112 days after plantimig) (

4, Conclusions

1. In contrast to the overall deep loosening, appbcat
of the local deep loosening of soil with the prepla
ridge formation diminishes the number of passes of
the tractor across the field and ensures energy-eco
omy of 19-24%.

2. In contrast to the standard variant, applicatiothef
local deep loosening of soil with the preplant d@dg
formation increases total costs by 8.02 Eurd. ha

3. Loosening of soil to the depth of 27-28 cm ensures

lesser hardness and density of soil during theeenti

vegetation period, i.e. it creates more favourable
conditions for the development of the potato tubers

In comparison with the ordinary variant, during the

first year of the field experiments the formatioh o

ridges with local deep loosening of soil to the tiiep

of 27-28 cm ensured a 12% increase in the crop
yields, the mathematically provable addition to the
crop yield constituting 1.02 t Ha
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