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tirsgja etai austrumu galegai urgjas lucernai. &ie taurhziezi zelmen saglaBjas labi. Piektaj
izmantoSanas gadie veidoja 73-93 % no sausnas raZas. Aaizene bija palikusi tikai 1-2 %.
Kad zelmenis tika Jauts divas vai 1s reizes, tika saraZotalfiga zdmasas raZa.lRujot bieik,
zelmenis izretigjas vaik un bija nog¢rojama lieika nezlu invazija, no kuam domirgja
Taraxacum officinaleVisjutigak uz biezku plausanu regja sjas lucerna.
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Abstract

Weed infestation in cereals is still one of thehpems for growers despite of many tools and
possible methods both chemical and non-chemical to caheol. This article describes the results
obtained in three years experiments (2001 — 2088)ecl out at farm Dobele Agra SIA located in
Dobele region of Latvia. Trials established in twiffedent crop rotations (Factor A): 1. winter
wheat sown after winter wheat, 2. winter wheat saftar winter rape. Three different soil tillage
and sowing methods compared (Factor B): 1. — minetoakervation soil tillage in 10 — 15 cm
deep with mixing of soil, 2. — direct sowing into lsible without any soil cultivation before, 3. —
traditional soil tillage with ploughing on 25 cm tivicultivation before sowing. Additionally the
impact of those soil tillage methods on weed irgsh in winter wheat was compared (Factor C):
1. - used herbicide Secator 0.3 kg'ha. — without herbicide treatment. A significantipailer
total number of weeds were observed in treatmeihisrevwinter wheat was grown in recurrent
sowing. Mainly it was caused by differences in numtsieoil seed rape plants in this treatment.
Also significantly smaller number of weeds was obed after traditional soil tillage with
ploughing. The data analysis show a significantdineegative correlation between winter wheat
yield and the amount of total weed infestationenesal weed speciesStellaria medialL.) Vill.,
Sinapis arvensi&., Matricaria perforataMerat. and_amium purpureunt.. The highest impact to
changes of winter wheat grain yield was made from higidigcse — 64.1 %.
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Introduction

Conventional ploughing at the depth of 22 — 24 smxpensive and labour — consuming work. In
the world’s soil tillage practice attempts have rbemade to replace ploughing by subsurface
cultivation, rototilling, and chisel ploughing as Wwa$ reduced depth of ploughing (Rubenis et al.,
1995). A big profit from reduced soil tillage isvéag resources and working time. In the Rot
Amsted research farm (U.K.) it was found that growtageals working time can decrease two
times using reduced tillage methods but using direcirgpw 3 — 4 times (Cannel, 1985).

Methods

The three years experiments (2001 — 2003) weréedaout at farm Dobele Agra SIA located in
The Dobele region of Latvia. The soil there is soadiznlic loam soil. Trials established in two
different crop rotations (Factor A): 1. winter wheatvn after winter wheat, 2. winter wheat sown
after winter rape. Three different soil tillage asdwing methods compared (Factor B): 1. —
minimal conservation soil tillage in 10 — 15 cm pegith mixing of soil, 2. — direct sowing into
stubble without any soil cultivation before, 3. —ditenal soil tillage with ploughing on 25 cm
with cultivation before sowing. Additionally comparémpact of those soil tillage methods on
weed infestation in winter wheat (Factor C): 1. edidierbicide Secator 0.3 kgh&. — without
herbicide treatment.

The winter wheat variety ‘Zentos’ sown on 25.09.2009,09.2001. and 30.09.2002 with
pneumatical seed driller Vaderstad Rapid 600P. $tiughing was done with 6 furrow
conventional plough Kwerneland, cultivation donehagguipment Vaderstad Rexius. Minimal soil
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tillage was carried out with heavy disc harrows Isanbiscs 34C 4.6 together with press Simba
double press 4.6. Herbicide Secator with rate 0.®i&gwere used during the tillering stage of
winter wheat. Yield was harvested with Claas combine hawest

There were variable weather conditions with larggences from long time averages during the
experiments. That caused large differences in thdteebetween three years with different impact
of various factors.

Autumn 2000 were long and warm with a significanmtoant of precipitations. Those conditions
were favourable for the active growth and develapinod crops and weeds. In the variant where
winter wheat were sown after winter rape using matisoil tillage and direct sowing, there was a
significant invasion of winter safety weeds likéatricaria perforata Merat. Those conditions
effected the growth and the development of the evintvheat because of high weed
competitiveness. In the spring, those weeds weradlrdig in size and the effectiveness of
herbicide was low. Also a high amount of precipitati during June and July of 2001 (115 un 118
mm, SIA Dobele Agra weather station data) causedtieddlly active growth of weeds and that
factor affected the productivity of winter wheatelg results. The trials of second year were
established under conditions with high soil moistutaused by high amount of precipitations
during the summer 2001 (309 mm, SIA Dobele Agra ieastation data). Those conditions were
not favourable for quality of soil tillage work, somparison with the previous year. Winter wheat
crop growth and development were different fromvjnes year. Spring 2002 was favourable for
winter wheat crop growth and development, but the summoeths were sunny and very dry (June
37 mm, July 30 mm, August 0 mm, Dobele Agra weathatios data). In those conditions
efficiency of herbicides were high in variants, wdevas used traditional soil cultivation with
ploughing. The third year experiments were estabtisunder very dry soil conditions, caused by
the dry summer 2002. There was drought period ofl®@s. Under such conditions there were
difficulties to do qualitative direct sowing. Coldinter with a big amplitude of temperatures
negatively effected winter hardiness of the wintdreat. Hot temperatures in July and heavy
rainfalls in August effected harvesting results. 3éeariables in the whether conditions gave wide
experience of using of different soil tillage methodsiffecent weather and soil conditions.

Three factor ANOVA, correlation and regression analysieewised for data analyse.

Results

The averages of the three years results showdisartly highest received yields of winter wheat
grown in crop rotation after winter rape®(heat). Herbicide use in both cases of crop ratatio
gave significant yield increases comparde with untreedsd (Fig. 1).
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Figure 1. The yield of winter wheat depending on soilgéland weed control technologies in the
years 2001'2003A 0.05— 0130,YB 0.05— 0159,y C0_05: 0.130

In trials of 2° wheat (wheat after wheat in crop rotation) togethigh herbicide use the highest
yield was in variant with minimal soil tillage, wiiavas significantly higher than yield in variants
with direct drilling and traditional soil tillage.
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Highest winter wheat yield in variants where heidgcwas not used in case of traditional soil
tilage. Yield differences with minimal tillage andirect drilling were lower than critical
difference.

The highest yield of lwheat together with herbicide use was in the waneth traditional soil
tillage, which was significantly higher than yield the rest of the variants. The same tendencies
were in the variants without herbicide use. The lowéster wheat yield was in the variants where
used direct drilling. In case of herbicide use it was Sicpnitly lower, in the case without herbicide
— not significantly.

When comparing the influence of different factorstbe yield of winter wheat (Fig. 2) we show
that the highest impact was from herbicide use — 64.1 %.
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Figure 2. Impact of different factors on winter wheat yiekkrage 2001-2003

The impact from soil tillage was 9.5 %, but from poerxs crops just 2.0 %. This indicates the
demand of use of different weed control methodstaolnologies when using different soil tillage
technologies. The noxious effect of weeds has tha mgact on formation of winter wheat yield.
The previous statement certifies strong correlabetween number of weeds pef and winter
wheat grain yield (Fig. 3).
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Figure 3. Coherence between the number of weedsfemdrthe winter wheat yield, average
2001-2003

Analysing the impact of different factors to separatedvspecies we find that herbicide
application has a significant effect against all domiispecies. An especially high impact was
observed for total weed infestation in winter wheat -880 (Table 1). The distribution of oil seed
rape as weed mainly was affected by the previous crop.
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Table 1 Impact of different factors to changes of thmber of some weed species (average 2001-
2003),n %

Weed species Factors
Previous Soil tillage Herbicide Interaction between factors
crop (A) (B) application (C) AB AC BC ABC
Oil seed rape 37.7 10.3 6.5 11.5 3.0 0.5* 1.0*
Stellaria medigL.) Vill. 2.3 0.3* 41.7 1.9* 0.8 25 0.7*
Sinapis arvensis. 0.0* 3.4 59.4 0.4* 0.1* 3.8 1.9
Galium aparineL. 0.2* 0.2* 34.2 2.7* 1.6* 4.9 0.1*
Matricaria perforata 0.3* 5.5 34.5 1.4* 0.5* 3.2 1.7*
Merat.
Lamium purpureunt. 0.0* 1.5* 51.8 0.7  0.4* 1.6 2.3*
Others 0.0* 5.1 41.0 2.3*  0.5* 5.5 1.3*
All weed species 1.4 2.7 80.8 0.3* 0.0* 2.5 0.3*

*-impact is not significant at 95 % probability kv

We will exclude herbicide application as factortire next calculation because it has the main
affect on changes in the weed flora. Soil tillage Bhown a higher impact on weed infestation in
winter wheat compared to previous crop. Such colverevas observed for the total number of
weeds and foSinapis arvensi&., Matricaria perforataMerat. and other weed species what were
observed in the trial. Soil tillage had a higher effeathanges of the number @&lium aparineL.

and Lamium purpureunlL. compared to the effect of the previous crop, thig impact was
insignificant at the 95 % probability level (Table 2).

Table 2 Impact of previous crop and soil tillagethio number of weeds per’rtaverage 2001-
2003),n %

Weed species Previous crop (A) Soil tillage (B) etaction (AB)

Oil seed rape 49.9 13.7 15.2
Stellaria medigL.) Vill. 7.1 1.1* 6.1*
Sinapis arvensis. 0.0* 19.1 2.2*
Galium aparinel. 0.4* 0.6* 7.9*
Matricaria perforataMerat. 0.7* 11.8 3.1*
Lamium purpureunt. 0.1* 7.6* 3.7*
Others 0.0* 16.9 7.6*

All weed species 11.7 22.7 2.1*

*-impact is not significant at 95 % probability kv

A significantly smaller total number of weeds wédserved in treatments where winter wheat was
grown in recurrent sowing. Mainly it was causeddifferences in the number of oil seed rape
plants in these treatments — many rape seed wierenlé¢he surface of the soil in treatments with
reduced soil tillage after winter rape. That maioBused significant differences between soll
tillage treatments — significant smaller numbemafeds was after the traditional soil tillage with
ploughing. Previous crop had significant impact tomber ofStellaria media(L.) Will. also. A
smaller amount of this weed was observed in treatmemeitsveifiter rape (Table 3).

Data analysis show a significant linear negative cdiogidetween winter wheat yield and the
number of some weed species. There are no significantetitfes for coefficientiamong

separate weed species and total weed infestation. Geeffis are significantly smaller for the

total number of weeds at 95 % confidence level. That méarsldpe describing this coherence is

more flat than others and weed species what had an ins@griifiorrelation with winter wheat
grain yield.
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Table 3. Number of some weed species; p(average 2001-2003)
Previous Soil tillage, Oil Stellaria Sinapis Galium Matricaria Lamium Others Total
Crop sowing (B) seed media arvensis aparine perforata purpureum

(A) rape (L.) Vill. L. L. Merat. L.

Minimal tillage 0.93  13.27 15.53 8.80 11.33 17.73 16.27 89.40
Winter (B1)
wheat Directdriling 1.20 16.80 9.53 9.93 13.27 16.40 11.72 87.45
(A1) (B2)

Traditional 1.53  16.20 10.78 12.77 9.33 12.27 8.80 76.55

tillage (B3)

Average, Al 122 1542 11.95 10.50 11.31 15.47 612.84.47

Minimal tillage 21.60 13.60 14.07 11.20 9.40 15.87 13.00 105.13

Winter (B1)
rape Directdriling 22.60 8.53 9.47 9.73 17.33 16.33 12.00 102.27
(A2) (B2)

Traditional 4.87  12.73 12.87 8.67 10.73 15.07 11.53 81.20

tillage (B3)

Average, A2 16.36 11.62 12.13 9.87 12.49 15.76 12.18 96.20
Average, B1 11.27 13.43 14.80 10.00 10.37 16.80 14.63 97.27
Average, B2 11.90 12.67 9.50 9.83 15.30 16.37 11.86 94.86
Average, B3 3.20 1447 11.83 10.72 10.03 13.67 710.78.88

v %0.05 2.691 3.607 2.402 2.482 3.506 2.578 2.121 7.456

vy Zo.05 3.296 4.418 2.942 3.039 4.294 3.158 2,598 9.132

Equations describing significant coherences betwéater wheat yield and separate weed species
are the same at 95 % confidence level (Table 4).

Table 4. Equations of regression between winter wheat giedl number of some weed species
Weed species y b+ by by 95 % confidence b; 95 % confidence
interval interval
Upper limit Lower limit Upper limit Lower limit

Stellaria medigL.) Vill. y=-0.0634x +5.676  -0.0267 -0.1002 810 5.0802
Sinapis arvensit. y =-0.06 x + 5.5409 -0.0277 -0.0923 6.0410 489.0
Matricaria perforata y =-0.0813x +5.785  -0.0353 -0.1273 6.4213 5.1492
Merat.

Lamium purpureunt. y =-0.067x + 5.865 -0.0303 -0.1038 6.5205 5.2093
All weed species y =-0.0134x + 6.026  -0.0076 -001 6.6182 5.4341
Conclusions

A significantly smaller total number of weeds waxserved in treatments where winter wheat was
grown in recurrent sowing.

A significantly smaller number of weeds was observed &ftditional soil tillage with ploughing.
The data analysis show significant linear negatiweelation between winter wheat yield and the
number of total weed infestation and several wemties -Stellaria media(L.) Vill.,, Sinapis
arvensisL., Matricaria perforataMerat. and_.amium purpureun.

The highest impact to changes of winter wheat grain yieldenherbicide use — 64.1 %.
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AUGSNES APSTRADES UN NEZALU KONTROLES OPTIMIZ ACIJA ZIEMAS
KVIESOS

Stasinskisk.
Neraugoties uz dauamn iesggjam nezlu ierobezoSam to invazija \el joprojam ir liela probéma.
Rakst atspogipti tris gadu (2001.-2003.) i@Aginajumu, kuri veikti Dobeles SIA Agra laukos,
rezulati. lzmeginajumi iekartoti divas at¥irigas augu seds (faktors A): 1) ziemas kvieSEts pec
ziemas kvieSiem, 2) ziemas kviestipec ziemas rapSa. Tika sdtinatas tis augsnes apsties un
séjas metodes (faktors B): 1) mindfa augsnes apgule 10-15 cm dii ar augsnes sajausanu,
2) tie& sgja rugaire bez augsnes ieprigdfds apstides, 3) tradiciofla augsnes apsile ar arSanu
25 cm. Papildus tikagtita So paémienu ietekme uz nalairibu ziemas kvieSos (faktors C): 1) ar
herbiada lietoSanu, 2) bez heriila lietoSanas.
Batiski mazks nezlu daudzums tika konsts variantos ar afiktotu kvieSu augSanu ure@
tradicioralas augsnes apsttes. Datu an#e uzada kitisku negawu linearu korekciju starp
ziemas kvieSu razu un kgp nezlairibu un atseviéam nezlu sugm- Stellaria mediaL.) Vill.,
Sinapis arvensit., Matricaria perforataMerat. unLamium purpureunt.

PHYSIOLOGICAL ASPECTS OF THE WHEAT YIELD OBTAINED F ROM SEEDS
TREATED WITH PHOSPHORUS

Stramkale V., Vikmane M.?, Zdonka L.2
'Scientific Agriculture Centre of Latgale, LLZC, Jaulawi, Rezekne district, +371 64628140, e-
mail: aldisstr@apollo.lv
’The Faculty of Biology, University of Latvia, Kronvalda bal¢ 4, Rga, LV-1586, +371
67034864, e-maimara.vikmane@Iu.lv

Abstract

The Germination of the spring wheat 'Triso' seeds é@atith phosphorus and the seeds of their
next generation were investigated during the veigetaxperiments. The germination process of
seeds treated with phosphorus decreased compartte toontrol seeds. The concentration of
chlorophyll increased in the first leave of shofmtsn seeds treated with phosphorus. In the next
generation of seeds treated with phosphorus, aiymgibst-effect on the germination quality
(germination dynamics, germination energy) and tivecentration of chlorophyll in the leaves was
observed.) The field experiments were carried otiih wpring wheat 'Triso' seeds treated with
phosphorus, using various fertiliser applicationse Ghain yield, obtained from seeds treated with
phosphorus, using various fertiliser applicationgréased by 2.6-102 per cent. The vegetation
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