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Introduction

Weeds are natural component of plant communitiesuitivated land (Debeljalet al,
2008). All weed control methods reducing weed dgragie important, therefore they must be used
in combination with certain agricultural plant pumtion technologies. Mechanical weeding in row
spacing is more common in organic farms and canifgigntly reduce weed density (Praczyk,
2005). Organic weed control methods include thenthé weed control. Wet steam technology
used to control weeds (exposure time 1-2 s) destnoy only plants on the soil surface, but also
the seedlings on the topsoil layer (Kerpausiiaal, 2006). The ability to manipulate crop-weed
interaction is essential in organic farming sys{@asmusseet al, 2000). Plants are smothering
weeds naturally in dense crop duehe lack of light. Various biological preparatiooféen have a
different effect on crop yield and weed infestatigekarskaset al., 2012). The aim of the
research: to identify the influence of non-chemical weed ttohand biological preparations on
spring oilseed rape crop weed density and seed.yiel

Materials and Methods

The field experiment was carried out at the Aleklsaa Stulginskis University (ASU)
Experimental Station in 2014. Soil of the experiinfield — Basic epihypogleyic luvisoHapli-
Epihypogleyic Luvisdl Treatments of the experimeriictor A — non-chemical weed control:
1) thermal (wet steam); 2) mechanical (inter-roweskening); 3) smothering (self-regulation).
Factor B — biological preparations: 1) not used; 2) usewting oilseed rape 'Fenja’ was grown
(8 kg ha). In the treatment where biological preparatiomsewsed, before sowing rape seed was
processed with bio-organic fertilizer Nagro (Biamk) (0.5 liters/10 liters of water per tonne of
seed), and crop during the growing sprayed thmeediwith a biological preparation Konflic.
Using the thermal and mechanical weed control ellsepe was grown within 48 cm row spacing.
The weed control was provided by applying thermaitol method: using mobile thermal wet
water steam device (thermal power — 90 kW, performand®6-kg i steam, fired by liquefied
gas). Steam temperature — 99 °C, the thermal erpdbue — 2 seconds. For mechanical weed
control space between rows was loosened twice ing KOR-4.2-01soil loosener.

Prior application of thermal and mechanical conivekd seedling analysis was carried out
at 3—4 leaf stage of the rape. In each field fat®®f plots were randomly selected, labeled and
weed species and seedling numbeese recorded. The second time the same analgsiscarried
out on the marked plots-7 days after the application of weed control radth The efficiency of
different weed control methods (E) on the changeerd seedlinggumber was calculated by the
following formula:

E = (S1-S2) / S1 * 100%, where 1)

S1 — weed seedling number in ¥ pnior application of control methods

S2 — weed seedling number in 1 after application of control methods

Before rapeseed harvest in each experimental iplaach out of 4 x 0.25 Trplot weed
count was established as well as analysis of bmahoomposition, weeds were dried and weighed.
The total number of weed was converted into urétsrp?, and the dry weight of weeds into ¢¢m
(Stancewlius, 1979).

Two-factor field experiment was arranged usingtggtt method. The initial plot area was
60 nt, net plot area — 20 IResearch was carried out with 4 replications.aDiabm these
experiments were statistically evaluated accordinthe Fisher criteria and LSD test (Raudonius
et al, 2009). Statistical analysis of the research dats performed by using the computer program
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SPLIT PLOT from software SELEKCIJA (TarakanovasuBanius 2003). The data of weed dry
weightwere transformed using the functigrr Inx prior to statistical evaluation.

Results

There was found 73.1 - 146.8 units per m2 of wessdilings before the weed control was
applied in oilseed rape crops. Most of the weedsrged in plots where thermal weed control was
used, also with and without the use of biologigaiparation. After implementation of weed control
in the oilseed rape crop the numbefsveeds varied from 19.5 to 162.5 units per mzali&ating
the efficiency of different weed control on weeedlengs number was established that without the
using of biological preparations, mechanical weeawtiol efficiency was 1.9 times greater than the
thermal (Fig.).

Thermal weed control efficiency with using biologliqreparations was 1.3 times higher
than the mechanical one. Weed suppressing effigieveess negative during both years of the
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Fig. 1. The efficiency of different weed control timeds and biological preparations on the change
of weed seedling number in spring oilseed rape,@0f4.

Short-lived weeds dominated during all researchiodemwhite goosefoot@henopodium
albumL.), wild mustard Sinapis arvensid..), common chickweedStellaria media(L.) Vill),
purple dead-nettleL@mium purpureunt..) and others. Long-lived — perennial sowthis@eiichus
arvensisL.), creeping thistleGirsium arvenséL.) Scop), broadleaf plantaifPfantago majorL.),
field horsetail(Equisetum arvensk.). The significantly lowest number of weeds befoilsemd
rape harvest, in comparison with other weed comt@thods, was found after using the mechanical
weed control, without usage of biological prepamasi (from 1.7 to 4.3 times) and using biological
preparations (from 1.8 to 4.6 times) (Table). Tise of biological preparatiorss compared to

their non-use, significantly reduced the numbemeieds by 15.6 per cent in plots with weed
control method smothering.

Table
Weed number and dry weight and spring oilseed yagd, 2014
Weed control B|oIog|an Weed number. | Weed dry weight, Rape seed yield
preparation 2 > ¥)
method (Factor A) m gm t ha
(Factor B)
Thermal - 30.5b 186a 1.67b
+ 26.8b 63a 1.96a
Mechanical - 18.2¢c 43b 2.06a
+ 14.8¢c 90a 2.03a
Smothering — 80.0*a 93ab 1.94ab
+ 67.5*a 55a 2.00a

Note: means not sharing a common letter (a,b,cyt@Fad) and with asterisk (Factor B) are signifidgndifferent
(P <0.05).
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Without the use of biological preparations, mecbahniveeding, comparing to thermal,

significantly reduced weed dry weighy 4.3 times. Using biological preparations diffareveed
control methods had no significant effect on wegdwleight. The largest oilseed rapield was
determined using mechanical weed control. Therneddvcontrol using water steam without the
use of biological preparations, compared to meaashmhethod, significantly reduced oilseed rape
yield by 18.9 percent. The use of biological pregians as compared to their non-use, significantly
increased rapeseed yield by 17.4 percent, onlfois prhere thermal weed control was used.

Conclusion

1.

Without the use of biological preparations for rmeatial weed control the efficiency was
1.9 times higher than using thermal. With the ukéiological preparations thermal weed
control efficiency was 1.3 times greater than tleeinanical.

Significantly lower weed number from 1.7 to 4.6 &srin comparison with other weed control
methods was obtained in plots with mechanical wamdrol, without biological preparation,
as well as with using them. The lowest dry weightveeds found after using mechanical
control and without the use of biological prepamati

The highest seed yield of oilseed rape was detehim plots were mechanical weed control
was used. The use of biological preparations smmfly increased rapeseed vyield by
17.4 percent only in plots with thermal weed colntro
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