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Kopsavilkums

Laika no 2004.- 2006.gadam LLU MPS ,Vecauce” veik@tijumi ar nerki skaidrot
biologiskas lauksaimniebas sisimas augsekas laukgjsmu nezlainibas dinamiku. Lai realétu
merki, izvirziti uzdevumi: - noskaidrot donmgjo&as nealu sugas; - frstavetas neilu biologiskas
grupas; - negu blivumu un & izmaias biolgiskas augsekas lauku kalaugu sjumos.
Petijumi veikti sertificcta biologiska lauka seSlauku augsek Augsne — va@nu gleja smilSrals,
pHkcl — 6.9; organisks vielas saturs — 26 g kgP — 37 mg kg; K- 69 mg kg

Augsekas €ima: 1. tritikale / ziemas rudzi 2méslojumam pavasgr2. balés sinepes vaillas
rutki (zameslojumam) / ziemas rudzi (raeslojumam ruden); 3. kartupdi; 4. auzas; 5. %auzas
(zadmasai) abolina un timotha pasju; 6. abolins, timoth$ (zdmeslojumam).

Sjumu neilairibas nogrteSanai veikta neifu uzskaite divas reizes kutaugu veetacijas
periodi. Pirmo reizi agf kultiraugu afistbas stadj (labibu <jumos to ceroSanas lak
izmantojot uzskaitesamiti 0.25 nf, nosakot nedu skaitu gab. M, sugu sagvu un biolgisko
grupuipatsvaru. Otro reizi pirms kaltaugu nogkSanas, gc skaita un masas metodes, vienlaikus
to skaita, gab. in sugu bainiska sastva anaizei, nosakot amezlu zdo masu, g M. Izmantots
0.1 nf liels ramitis.

Izneginajumu lauka izmantota tradiciofla augsnes apatte, atbilstoSi kuttraugu pragam.

Triju gadu ptijumu period augsekas laukos konsizs 59 nezlu sugas, to sortiments atbilst
augsnes un audo kultiraugu ipatribam. Saidzinot @c nezlu miZa ilguma, izmginajumu
laukos @rsvaé bijaismiZza neiles, no kuim domirgja balts balandasGhenopodium alburh.),
no daudzgadiajm nezlém augsek domirgja lozu varpata Eyltrigia repensL. Nevsk), liela
skaiti bija sastopamas parastz\erenes Barbarea vulgariy, ipasi daudzgado zlaugu gjuma.
Petijumi paidija, ka parags z\erenes izplabu augsek biologiskas saimniekoSanas <ista var
ierobeZot ar augsnes naelisko apstadi un mainot kuliraugus ar datlu audzSanas tehnofgju.

3 gadu ptijumi dod iespju saidzinat ssjumu nealainibas izmajas seSlauku augsekasamjas 3
gadu periodam un gdkimat pa atsevisiem augsekas posmiem.aKliecina statistikas dati,
aperkinata robeZstarfba 95% imen pai@da, ka augsekas posrabolins, timotps — tritikale /
ziemas rudzi — lgas rutki/ ziemas rudzi ir bijis slikks par citiem augsekas posmiem, jataj
konstatts vislieikais nezlu skaits pirms kuftraugu no@kSanas. Turpretim augsekas posms
ziemas rudzi/ Bas rutki/ ziemas rudzi — kartulpe- auzas, & rada 3 gadu vigie dati, ir bijis
vismazk piesirnots ar nealem. Seit liela noume tam, ka Zanéslojumam audito Kkultiraugu
tehnol@ija nedod iesgu nezlu sklam nogatavoties,idlz ar to augsne malz piesirpojas ar
nezlu £klam un @gcaugu nezairiba mazka.

Nez]u skaits augsekas laukos ir aikgr no kuliraugu seibas augsekas posmos un no
kultaraugu aud&Sanas tehnofgjas.

Abstract

Field experiments were conducted durirgy eriod of 2004 — 2006 at the Research and
Study Farm ,Vecauce”. The aim of the investigatwas to establish the weediness’ dynamics of
crops in a six-field crop rotation of an organicnfiing system. The field was certified as being
organic. Crop rotation: 1. triticale/ rye (for greenanure in spring), 2. oil radish (for green
manure)/ rye (for green manure in autumn), 3. pewt4. oats, 5. vetch-oats mix (for green forage)
with an undersown mixture of red clover and timot®yred clover and timothy. Conventional soll
tillage was done according to the requirementshefdrops. The weeds were counted two times
during the vegetation period of crops: at the eddyelopment stages of crops (for instance, at the
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tillering of cereals) and before the crop harvegtithe composition of weed flora comprised from
59 species in the crops’ stands. The annual diedtylus were dominating groups of the weed
flora. The most abundant weeds were lambsquart@henopodium albuni.), quackgrass
(Elytrigia repens(L.) Nevski) common yellow rocket Barbarea vulgarisR. Br.p.p). The
significantly smaller amount of weeds among crajation links was observed in the link rye/ olil
radish/ rye — potatoes — oats. Much worse supessi weeds was obtained in the crop rotation
link red clover and timothy — triticale/ rye — oddish/ rye. The number of weeds in the fields of
crop rotation in the organic farming system is def@nt on the cultivated crops, the succession of
crops in the crop rotation links and crop cultigatiechnologies.
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Organic farming system, weediness of crops, crigtiom

Introduction

Products from industrial agriculture aret renvironmentally friendly and every year
consumers are asking for more and more product®rgénic agriculture. Motivation for
production of organic crops and consumption of nig#&ods include economic, food safety and
environmental concerns. Organic crop productionuireg a high level of management to
successfully culture a healthy and productive bzdaim the field environment, minimizing the
number of weeds to the benefit of the crops seédethte, 2002, Bond and Grundy, 2001). Weed
infestation may even increase when organic farnsrgpntinued. In organic agriculture weeds are
often one of the biggest problems (Albrecht, 208%) careful management, these problems can be
overcome. Effective crop rotation is absolutelytical for weed management. A well-designed
crop rotation will ensure a vigorous crop and reglicompetition from weeds. In designing crop
rotation for weed control the overall key to suacissdiversity. (Lampkin, 1994)

Weed population density and biomass prtdo may be markedly reduced using crop
rotation strategy (Liebman and Davis, 2000). Weedtrol strategies can be grouped into four
types — improving soil conditions, rotating crogspwing smother crops and using mechanical
control. A biologically-active soil with good sastructure will improve the vigour of the crops, it
help the crops shade out the weeds. To improvecsailiitions, recycle organic matter like green
manures. The rotation can include specific cropgdotrol problem weeds in particular fields.
Growing a variety crops on the same field will akemp weeds off balance, because certain weeds
grow best with certain crops. Clover and foragepsrdiscourage some weeds by shading and
lessen the reproductive success of others bechegeate cut before the seeds ripen. Same plants
like rye produce natural chemical toxins which bihithe growth of other plant species. The
phenomenon is known as allelopathy and can be tasadsist in weed control. For example, rye
used as an autumn cover crop can be effective ppreasing quackgrass. Inhibitory effect on
weeds diminishes when rye is disked into the sofier than left on the surface. Oats release toxins
lither as root exudate or from decaying plant makger Autumn-planted cover crops will greatly
reduce weeds in the growing season. Cover cropseaimcorporated in the soil in the spring
(Liebman and Davis, 2000). Cool-season canopyscape alternated with warm-season row crops
which can provide more cultivation opportunit{@umanrand Slembrouck, 1994potatoes were
traditionally regarded as a cleaning crop. Theygaoevn in ridges on wide rows and in odder to
facilitate weed control through tillage. Vetch-oatx is a smother crop that grows rapidly and
forms a dense canopy and slows the establishmemenfs. Smother crops improve weed control
by shading them out. Most mechanical weed contrethods should be used early in the season,
when weeds are just sprouting. Weed harrowing bedod after crop emergence is used widely in
arable crops. (Hance and Holly, 1990., Lampkin,al9Qurstjens and Perdock, 20@aumann,
Kroff and Bastiaans, 2000)

Cultural control of weeds will not totally elimireathem but it should reduce their vigour
and abundance to a level that is either tolerabléhat can br managed by more conventional
means (Bond, Grundy, 2001).

The aim of the investigation was to establish tleediness’ dynamics in crops in six-field
crop rotation in organic farming.
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Material and Methods

Field experiments were conducted duringpdeod of 2004-2006 at the Research and Study
Farm “Vecauce”, to determine the dynamics of waeetes and number of weeds in fields of crop
rotation. The field is certified as being orgaroil properties: sod gley-soil, loam; organic matte
content - 26 g kg, pHkc -6.9; P — 37 mg k§ K — 69 mg kg

Crop rotation: 1. triticale/ rye (for greemanure in spring); 2. oil radish (for green manure)
rye (for green manure in autumn); 3. potatoesafs;db. vetch-oats mix (for green forage) with an
undersown mixture of red clover and timothy; 6. ckgler and timothy.

The conventional soil tillage was done adowgy to the requirements of the crops. Weed
harrowing after the emergence of oats and atilleerig of triticale. The field of potatoes was
harrowed and ridged.

Weed population density and phytomass priicluevere determined. Weed assessments were
done two times during the vegetation period of srdpst time — during the early development
stages of crops (for instance, at the tilleringcefeals) and the second time - before harvesting.
The first assaying was done using a 0.25hig circle, second — using 0.1°rhig frame in 20
places per each field of crop rotation identifyimged species and biological groups. In the second
assay the fresh weight of weeds was measured.dDatgsis was done by ANOVA.

Results and discussion

The composition of the weed flora was cosgtiof 59 species in the crops’ fields. The annual
dicotyledonus were the dominati groups of the wéleda. The most abundant weeds were
lambsquarters, sheperd’s pu(&@apsella bursa-pastorid..) Medic.), frenchweedThlaspi arvense
L.), quackgrass ancbmmon yellowrocket.

In the crop rotation every crop does sonmgthilifferent and each of them provides some
advantage. The green mass of the catch crops ggtlidthe crop rotation, such as red clover and
timothy mix, rye, oil radish, is rich in nitrogemd is a good substrate for the propagation of soil
microflora. The increased soil biological activitfluenced the humus amount that improves the
soil structure and fertility (Maiksteniene, Arlaieske, 2005). It will improve the vigour of crops
and gets a good start and forms a dense canopgnltisually compete successfully with weeds
during the growing season. The triticale as a caropp, vetch-oat mix as a smother crop, the
potato as a cleaning crop were included in crogtiart experiments and were found to boost weed
control.

Results from the first weed accountingintyithe early stages of crop development showed
no significantdifferences (probability level 95%) in the weed taenamong crop rotation links
(Table 1). In the potato fields weeds werfe notepbsd during in the three years of the crop
rotation period.
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Table 1 The influence of crop sequence in croptimtaon weed dynamics at the early stages of
crops, 2004-2006, plantsm

Number of Number of Number of Total number
fields Years Crops annual weeds perennial of weeds
weeds
1. 2004. triticale/ rye 4.8 3.8 8.6
2005. oil radish/rye 11.2/105 49.6/0 60.8/105
2006. potatoes 0 0 0
Average 21.0 9.5 30.5
2. 2004. rye/w.mustard 3.4 4.4 7.8
2005. potatoes 0 0 0
2006. oats 9.0 1.6 10.6
Average 4.1 2.0 6.1
3. 2004. potatoes 0 0 0
2005. oats 28.0 14 294
2006. vetch-oats mix. 32.8 10.2 43.0
Average 20.3 3.9 24.2
4. 2004. oats 4.6 6.0 10.6
2005. vetch-oats mix. 18.4 5.4 23.8
2006. r. clover, timothy 1.4 5.2 6.6
Average 8.1 5.5 13.6
5. 2004. vetch-oats mix. 7.4 10.4 17.8
2005. r. clover, timothy 1.2 16.8 18.0
2006. triticale/ rye 9.0 1.2 10.2
Average 5.9 9.5 15.4
6. 2004. r. clover, timothy 0 17.4 17.4
2005. triticale/ rye 9.2 8.1 17.3
2006. oil radish/rye 13.6/12.0 5.8/6.6 19.4/18.6
Average 7.3 10.6 18.0
LSRR 275 13.3 37.8

Data of second weed accounting (Table 2) showtktgatotal number of weeds in the crop
rotation before crop’s harvesting in 2004, 2005 2006 was 55.8, 99.6 and 43.8 plant'§, m
respectively, in this composition the annual weedse — 21.2, 57.6, 27.8 and perennial weeds -
34.6, 42.0, 16.0 plants tnResults showed that weed density was higherdrséitond year of crop
rotation, less — in the third year. They can alsoirfluenced by meteorological conditions. The
year 2006 was extremely hot and dry. A high nundfemnual weeds was observed in 2005 in the
stand of triticale where the dominant weed spe@s lambsquarter (83 % of the total number of
annual weeds), and in the stand of catch cropg-ang oil radish (80 %). In 2006 in the stand of
catch crops after triticale lambsquarters there 48%0 of the total number of annual weeds, but it
was not dangerous for the next crops, becausertips grown for green manure are incorporated
in the soil before the seeds of weeds ripen. Irb286 high number of quackgrass was observed in
the stand of triticale — 88 % of the total numbEperennial weeds, but in the stand of next catch
crops (2006) the number of this weed was decretasé@ %, if compared to quackgrass’ number
m? in the previous triticale. The highest amountofmmon yellow rocket was found in 2004 in
the red clover and timothy stand (38 planté)nthat was 53 % of the total number of perennial
weeds. In the next year in catch crops the numb#ti®weed was reduced remarkably in rye, but
in the second catch crop - oil radish quackgrass e established. Thereby we can be agree with
other researchers, that crop rotation reduces wleedity and maintains species diversity, thus
preventing the domination by a few problem weedsudtet all., 1999). The problem weeds in
the investigated crop rotation organic farming eystaire quackgrass and common yellow rocket.
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The significantly smaller amounts of weeds amorugp eptation links was observed in link rye/ oll
radish/ rye — potatoes — oats. Much less successfression of weeds was obtained in the crop
rotation link red clover and timothy — triticalgfer— oil radish/ rye (Table 2).

Table 2 The influence of crop sequence in crogtiamh on weed dynamics before harvesting of
crops, 2004-2006, plantsm

Number Years Crops Number of Number of Total number

of fields annual weeds perennial weeds  of weeds

1. 2004. triticale/ rye 335 45.5 79.0
2005. oil radish/rye 13.8/115.0 16.8/0.5 30.6/ 115.0
2006. potatoes 16.0 7.0 23.0
Average 38.0 20.4 58.4

2. 2004. rye/w.mustard 335 17.0 50.5
2005. potatoes 8.0 1.0 9.0
2006. oats 2.0 1.0 3.0
Average 14.5 6.3 20.8

3. 2004. potatoes 20.2 20.8 50.0
2005. oats 315 4.5 36.0
2006. vetch-oats mix. 29.5 13.0 42.5
Average 27.1 12.8 39.9

4, 2004. oats 10.0 31.0 41.0
2005. vetch-oats mix. 75.2 9.6 84.8
2006. r. clover, timothy 12.0 15.0 27.0
Average 324 18.5 50.9

5. 2004. vetch-oats mix. 19.5 224 41.9
2005. r. clover, timothy 145 44.0 58.5
2006. triticale/ rye 25.5 19.0 44.5
Average 19.8 28.5 48.3

6. 2004. r. clover, timothy 11.0 71.0 82.0
2005. triticale/ rye 152.0 184.0 336.0
2006. oil radish/rye 86.5/76.5 65.5/16.5 152.0/93.0
Average 81.5 98.7 180.2

LS os 57.8 60.6 103.3

Organic farming does not only increase titumber of weed species, it also leads to a
considerable rise in weed phytomass (Albrecht, 200%Berefore the weed’'s phytomass was
investigated. The phytomass of weeds is given eshfweight that was investigated before the
crop’s harvesting. The results are representelddmable 3.
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Table 3. The influence of crop sequence in cromtimt on weed fresh weight before the
harvesting of crops, 2004-2006, ¢m

Number Years Crops The fresh weight of weeds
of field
1. 2004. triticale/ rye 247.2
2005. oil radish/rye 51.4
2006. potatoes 41.0
Average 113.2
2. 2004. rye/white mustard -
2005. potatoes 37.4
2006. oats 3.0
Average 20.2
3. 2004. potatoes 72.4
2005. oats 32.5
2006. vetch-oats mix. 45.7
Average 50.2
4. 2004. oats 18.9
2005 vetch-oats mix. 62.6
2006. red clover, timothy 21.8
Average 34.4
5. 2004. vetch-oats mix. 52.9
2005. red clover, timothy 49.0
2006. triticale/ rye 45.6
Average 49.2
6. 2004. red clover, timothy -
2005. triticale/ rye 47.8
2006. oil radish/rye 51.3
Average 49.6
LSD g5 97.5

In 2004 in the rye/ white mustard stand, and in ik clover and timothy stand the biomass of
weeds was not determined. There were not sygnifaifiernces among the crop rotation links.

Conclusions

The number of weeds in the fields of croation in organic farming systems is dependent on
cultivated crops, the succession of crops in thep crotation links and crop cultivation
technologies.

We agree with opinion of researchers whaceteéd that weed infestation is the major crop
protection problem in organic farming systems, dahd development of weed management
strategies requires detailed information on weegugation dynamics. Therefore, long term
research is necessary to analyse this problematetyr

The investigations will be continued at tagsto the end of a rotation period.
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DYNAMICS OF SOIL ORDER AND PENETRATION RESISTANCE | N SOIL WITH AND
WITHOUT SPRING BARLEY
AUGSNES SAKARTAS UN PENETROMETRISK AS PRETESTIBAS IZMAI NU
DINAMIKA AUGSN E AR UN BEZ VASARAS MIEZIEM

BerzinS A., Lapin$ D., Dinaburga G., Pime A., Melngalvis |., Sprincina A., SanZarevska R.
Latvijas Lauksaimnigbas universiite, Liek iela 2, Jelgava, Latvija, LV-3001
Tel.: +371 63005632, e-malainis.Lapins@Ilu.lv

Abstract

Changes in the dynamics of soil bulk density ad agkoil penetration resistance with and
without spring barley has been investigated in3Bestationary observation points in the Research
and Study farm “Vecauce” of the Latvia University Agriculture in 2005-2006. the distance
between points was 5 m. Observations were madeatage of 2 till 3 leaves of spring barley, at
the end of tillering, at the stem elongation sté@yéll 3 node stage), as well as before harvesting
Soil penetration resistance and moisture was détedrtill 50 cm deep. Yield and its structure
elements were determined with sample sheafs frdm?. It was established that in areas sown
with spring barley soil moisture losses from topswid also from subsoil besauce of the plants’
transpiration promoting soil penetration resistaimoeease substantially in the conditions of 2005
and 2006. Essential differences in soil penetratiesistance in plant root action zones were
established when compared with observation pointsowt plants in the development stage of
spring barley after tillering. It means that plantth their own root action restrict the placement
depth of roots.

Key words
Spring barley, soil moisture, soil penetration sesice, yield formation

levads

Latvija jau iepriek§jos gados ir veikti @iumi par augsnes apaties paskumu
optimizzSanas iesgam, lietojot augsnes pret@sas ngrjjumus ar GPS noteiktos stacivos
punktos ziemas kvieS@jsmos (Lapins, Vilde, Berzingt. al.2006), k& arn izmeginajumos vasaras
mieZos (Lapins, Berzingt. al. 2005). Konsta@tas hitiskas augsnes penetrometéisipretegbas
raditaju atkiribas sezois. Viens no augsnes penetrometissipretesbas izmau ccloniem bija
nokrigiu daudzums un augsnes mitrumstijBmu nerkis bija m@Erbaudt hipo€zi par auga sak
sisemas iedartbu uz augsnes penetrometrisko prabestun skaidrot sakdras starp augsnes
mitrumu, pretesbu un sakrtas bivumu.

Materi ali un metodes

Lauka izngginajumi veikti LLU MPS ,Vecauce” 2005. — 2006. g., @as mieZus audpt
atkartota sgjuma. Meteorolgiskie apsikli abos gados bija a&#®igi: 2005.9. rakstur@g ar
pazemiatam gaisa temperatam, bet 2006.9. — ar izteikti zemu nokniSdaudzumu uridz ar to
an mitruma defittu augsa (1. un 2. att.).
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