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IEVADS

Augkopbas produkcijas razoSanas tehgidkaja stema batisku vietu
ienem nezlu ierobezoSana. Konkgjot ar kulfiraugiem par augu dzs
faktoriem, nezles nelab®ligi ietekn® to razbu un ied@tas produkcijas kvaliti.
Latvijas klimatiskie apakli ir piemeéroti nezlu atistibai, fis neierobezojot,
augsne ik gadus papildis ar ie€rojamu €klu krajumu.

SEjumu neidlairibas dinamikas, sugu sag un & izmaipu pEtjumi
Latvija veikti jau pirms 1947. gada, kad So darbu pamatija botinikis Alfréds
RasiS. Retijumi tika turpirati 1970. — 1980—ajos gados. Lai#vii990. gad zemes
reformas rezufta mainjas zemesipaSuma formas. Galvenais saimniekoSanas
veids bija nelielas zemnieku, pie@as saimnietbas un persagas
paligsaimnietbas bijuso kolekvo lielsaimnietbu viet. Vidgji vienas lauku
saimnietbas Tciba bija 13 ha lauksaimni@za izmantojamdis zemes. Strauji
samazigjas gan herbiu lietoSanas apjomi (1986. — 1990.: 72ZiBst ha;
1993.: 148 iikst. ha). Palielifjas graudaugu&umu ipatsvars: tie 1994. gad
aiznéma 41%, bet 2001.: jau 52% no visu kwdiugu §jumu kopplaibas.
Lidztekus tam bija pazengijusies augsnes apaties kvalifite, un visu So apgklu
rezul&ta palielimajusies §jumu neilairiba.

1994. gad Latvijas Lauksaimniabas universittes (LLU) Laukkopbas
katedra, LLU Skiveru Ziratnes centrs un Latvijas Valsts Augu aizsabds centrs
uzsika sadartbu ZP Granta Nr. 93.729 ,Latvijas Republikas aiezizplatba,
botaniskais sadvs, to dinamika un kagums, nezlainibas ierobezoSanas un
apkaroSanas palsumu optimizcija” ietvaros. Tas deva iegp veikt sjumu
nezlairibas ikgadjas uzskaites dados Latvijas novados noteidlst iz\eletas
monitoringa vieis un turpiat 1947. gad botinika A. Rasja aizaktos [Etjjumus.
Sis darbs tika veiktsati], ka valst, saidzinot ar iepriek$ veikto neju izplatbas
petfjumu laiku bija krasi maiijusies ekonomisk sisEma: samazifjas fidzekKi
herbiadu iegidei un nezlu ierobezoSanas psimu izpildei. Literaira bija
atrodami ptijumu rezulti par neZlu sugu sasva izmapam <sEjumos, bet
materilus par to ietek@joso faktoru noteikSanu,akai sakatbam starp nemem
un to €klam lalibu €jumos ilgika laika period nav izdevies atrast. Lietojot
linearas regresijas aries pagmienus bija iesgiams apgkinat faktoru ietekmes
lielumus uz nexdlairibas datu aidribam monitoringa viets.

Nezlu integktas ierobezoSanas sistas pamatjabut racioralam metozu
un pai@mienu kopumam, kas vienlags no\ersis gan iegrojamus razas zudumus,
samazinot neitu skaitu, gan nodro&is tieSo un netieSo ietekmi uz vidioti
svaifgi ir noteikt nezlu ekonomisko kaiguma robeZslieksni (EKR), pie kura
konkretos apstklos un noteikt agrofitocenoz atmakgjas nezlu ierobezosana, lai
nezlu ierobezoSanas procesditkh efekivs un Ets. EKR apgkinaSanai



nepiecieSams zih sakatbu starp kulirauga razu uné&uma piedrpojumu ar
nezlem. Sidiem [Etijumiem par herbilu lietoSanas efektiviti tika veikti
izmeéginajumi, lai parbaudtu herbigdu pilnu, %2 un ¥ no rekome#tds devas
efektivitati gan nezlu ierobeZzoSan gan ietekmi uz graudu raZu vasaras mieZu
sgjumos. Veiktie ptijumi bija orientti uz graudaugiem, jatir galvera republila
audzjamo kulraugu grupa. Literata ir maz datu par graudu razimegu un
nezlu skaitu sjumos sakabam ar to itiskuma rtgjumu. Sidu rezulstu ieguve
Latvija turpmik lautu tos korekti sadzinat ar cias valsts ieditajiem fEtjumu
rezultiem.

Darba meérkis

Sniegt nezlairibas izmaiu Vertejumu monitoringa vigts graudaugos,
nosakot &umu un augsnes n&airibu ietekngjoSo faktoru: t.sk. kuitraugu un
nezlu izplatbas ierobezoSanas pksmu, ietekmes namibu augu maia,
noskaidrot sakapas starp graudu raZzu ugjwsmu nezlairibu vasaras mieZzos un
ziemas kviesos.

Darba uzdevumi

1. Noskaidrot §umu nezlainibas un nelu sklu skaita augshizmanas
Vidzemes novada pi@s monitoringa viets razoSanas apglos.

2. Noskaidrot sak@vas starp naégairibu ziemas kvieSu un vasaras miezu
SE&jumos un graudu raZugs noZmigakajiem strukiirelementiem.

3. Noteikt neilu biologiskas daudzveitbas un razoSanas risku izmeas
vasaras mieZlEpimos herbitdu lietoSanas apstlos.

Zinatniska novitate

1. Noteikti nez]u sugu sadva izmaipu ietekngjoSie svaigakie faktori
graudaugos augu mai shiegtas umos veetjoSo nezlu un augsnes
nezlairibas sakabas; k& afn pirmo reizi Latvip veikta augsnes pote@tis
nezlairibas noteikSana monitoringa véietseSu gadu periad

2. Noteikta ziemas kvieSu, vasaras mieAjurau nezlainibas un
atsevixu nezlu sugu ietekme wuz graudu raZzu ufs tnoZmigakajiem
strukiirelementiem, izmantojot sakbu \ertejuma kitiskumu;

3. Herbiddu lietoSanas ietekmesgngjumam izmantoti ne#u biologiskas
daudzveitbas indeksi, E an atkirigu herbigdu un to devu lietoSanas razoSanas
riski.

Petijumu rezulsti atspogioti 13 publilkacijas un 1 kongresa&es.

Par izngginajumu rezulitiem zigots starptautiskag konferenes:
Igaunia 2000., Lielbrignija 2001., Lietu@ 2002., Latvii un Vacija 2004.;

5



starptautiskajs ziratniskaps konferengs: Latvija 2000., 2001., 2002., Igaudiun

Baltkrievija 2002.; Eiropas nau pstniedbas biedibas organiatajos simpozijos:
Niderlan@& 2002., Turcij 2003. un llija 2005.; Ziemévalstu Lauksaimniabas

zinatnieku asodicijas organiztaja 22. kongres Somig 2003.; praktisko biologu
asocicijas organiztaja konferen€ Lielbritanija 2002., Ziem@ielbritanijas augu
aizsardmas asoacijas organiztaja konferené Skotija 2002. gaad.

PETIJUMU APSTAKLI UN METODIKA

Darba struktiira. Promocijas darba uzdevumu veikSangijpmi veikti
piecas monitoringa vidis Vidzemes novadun lauku iznéginajumos graudaugos
Rigas rajonaAdazu pagast Promocijas daib administraivo vietu nosaukumi
lietoti, kadi tie bija @Etijumu veikSanas gados, pirms Sa@ir2008. gada
18. decemiartika piepemts ,,Administravo teritoriju un apdwoto vietu likums”
("LV", 202 (3986), 30.12.2008.) [sha ar 31.12.2008.].

Vidzemes novada monitoringa vietasPetijumi par neilu sugu un
grupu sastopafu un izplaibas dinamiku Latvl veikti S€jumu un augsnes
nezlairibas ikgadjas uzskais (monitoringa sisma) Vidzemes novadl (viera
no ¢etriem \Esturiskajiem novadiem Latvij kas atrodas valsts zietaastrumos)
piecu rajonu (Rjas, @su, Valkas, Valmieras un Limbazu) monitoringa aset
Augu mapu, ka af nezalu ierobezoSanas psImMus izélgjas @s ipasnieks
saskaa ar vipa saimniecisks darbbas inteream, tapec klasisks augu maias
pragbam atbilstoSa @ bija tikai viers gadjuma — Cesu rajon, bet m@rgjas bija
laika izversta kultiraugu maja bez noteiktas kuitaugu rofcijas (1. tabula).

Cesu rajona 17 ha monitoringa vdePriekdu pagast (zieméu platums
57°31'15"; austrumu garums 25°27'29") augsne <€nwelpodzolaugsne (PVv),
smilsnils (L). Augsnes reakcija pH KCI 5.5, orgariiskiela 16 g kg. Nezlu
ierobeZo$anai 1995. gatletoja herbitdu RP 2.4-D (2.4-D, 500 g, bet 1999.
un 2002.: BASF MCPA $.k. (MCPA, 750 ¢g'). Kartupdu stdijuma lietoja
herbiadu titus 25 d.g. (rimsulfurons 250 gRg

Rigas rajona 30 ha monitoringa vieAdaZu pagast (ziemdu platums
57°05'23"; austrumu garums 24°18'37") augsne <€nwelpodzolaugsne (PVv),
malsmilts (LS). Augsnes reakcija pH KCI 5.1, orgadiskela 12 g k&. Nezlu
ierobezoSanai 1995. gadkartupdu sadijuma lietoja herbigdu zenkors 70 p.s.
(metribuzns 700 g kg), bet no 1996.1diz 2000. vasaras graudauggjusos
lietoja herbigdu granstars 75 d.g. (tribenuronmetils 750 g)kg

Valkas rajona 15 ha monitoringa ePlanu pagast (ziemdu platums
57°35'42"; austrumu garums 25°45'50") augsne -<€nwvelpodzolaugsne (PVv),
smilsnils (L). Augsnes reakcija pH KCI 6.2, orgariiskiela 27 g kg. Nezlu



kimiska ierobezoSana veikta monitoringa didtkai vasaras miezos 2002. gad
kad lietoja Kemira MCPA 750 $.k. (MCPA, 750 g)L

1. tabula /Table 1
Augu maipa monitoringa vietas Vidzemes novaa
Crop rotations in monitoring areas in Vidzeme regio

Gadi Monitoringa vietas, rajondlonitoring areas, district

[Years Cesu Rgas Valkas Valmieras Limbazu

1994 CB/B VM/ SB CB/B ZKI WW K/IP
VM+SA/

1995 SBRE K/I'P VM/ SB VK/ SW A/ O

1996 SARF VM/ SB ZR/WR K/P VM/ SB

1997 SARF VM/ SB ZR/WR VK/ SW Al O

1998 VM/SB VM/ SB VM/ SB Al O ZK/ WW

1999 VM/SB VM/ SB P/F A/ O ZR/WR

VK+(T+SA)/

2000 K/P VK/ SW ZR/WR SWHT+RO) A/ O
ZT+SA/ N

2001 WTRC ATM/ UN K/IP T+SA/ T+RC ZKI WW

N T+SA/
2002 S\V/RC ATM/ UN VM/ SB T+RC A/ O

Sasinajumi/ Abbreviations ATM — atmatalJN —uncropped A — auzasO —oats CB —
cukurbietesB —sugar beetK — kartupd/ P —potatg VK — vasaras kvieSBW-spring
wheat VM — vasaras mieziB—spring barley;, VM+SA — vasaras miezi ar sarkan
auzenes papl/ SB+RF — spring barley undersown with red fescie— papuveF —fallow;
SA — sarkal auzeneRF —red fescugSA — sarkanaigbolins/ RC—red clover ZK —
ziemas kvieSiWWW—winter wheat ZR — ziemas rudzWR—winter rye T, SA — timotina
un sarkas abolina mistrs/T, RC—timothy and red clover mixtur@T+SA — ziemas
tritikale ar sarkamabolina pasju/ WT+RC—winter triticale undersown with red clover

Valmieras rajona 14 ha monitoringa ¥ieRen@&nu pagast (ziemedu
platums 57°44'28"; austrumu garums 25°25'09") aeigsrveénu podzolaugsne
(PVv), malsmilts (LS). Augsnes reakcija pH KCI 6.2, orgasiskela 16 g kd-
Nezlu kimiska ierobeZo3ana veikta tikai auzgjena 1999. gad, kad lietoja RP
MCPA 750 $.k. (MCPA, 750 g1). Timotind un sarkanaisbolin$ tika nopauts
2001. — 19.{nija un 2002. — 1.4ija.

LimbaZu rajona 15 ha monitoringa \deWVidrizu pagast (ziemdu
platums 57°21'05"; austrumu garums 24°40'39") aeigsrvetnu podzolaugsne
(PVv), malsmilts (LS). Augsnes reakcija pH KCI 6.0, orgaaiskela 18 g kd.
Nezlu ierobeZo$anai lietoja: 1995. gadP 2.4-D $.k. (2.4-D, 500 g').



Monitoringa viets, kuas audzja kartupgus vai cukurbietes, gefacijas
periodh tika veikta at metaniska nezlu ierobezosana.

Monitoringa vietas nezlu uzskaite noteiktage sastopafivas metodes,
kuru izstadajusi A. Rash$ un M. Tauma (1982). Uzskaites veiktas vienu reizi
vegetacijas period katru gadu {lija sakuma. Augsnes neiairibas noteikSanai
[1dztekus véetjoSo nezlu uzskaitei no 1997. gadagép B. Dospehova,
I. Vasijeva un A. Tlikova (JocrnexoB, Bacumbes, Tynuko; 1977) izstidatas
metodikas veikta naiu $klu noteikSana. Ne&tu sklu skaits @rrekinats uz 1 M
augsnes 0 — 0.05 m ¢lzma.

Nezlu sugas biolgiskajas grups iedaitas [gc to miza ilguma {smiza
un daudzgagas) un morfolgiskajam ipadbam (divdigllapju un viendgllapju).
Savukirt ismiza divdgllapju neZlu sugas gc to atistbas rakstura un
daudzgathas divdgllapju nezlu sugas fc saku sisEmas dziuma un tipa
iedaitas apakSgrus.

Nezlu izplatbas dinamikas noteikSanai akinati vidgjie raditaji
vegetejoSiem augiem katrai ne sugai un biolgiskai grupai deviju gadu (1994.
— 2002.), bet&klam — seSu gadu (1997. — 2002.) pefiodsakot toipatsvaru %
no kofEja nezlu skaita. VarianSu (nefu skaita un neifu <klu skaita) izkliede ap
vidgjo raditaju apekinata, izmantojot standadtkdu.

Nezlu sugu vai to biolgisko grupu vi@jo raditaju saidzimaSanai un
starpbu hitiskuma noteikSanai starp kimlugu grupm izmantota dispersijas
anafze. Nezlu augu un &klu sastopaiiba tika \értéta ar relawvo biezumu, t.i.,
nezlu sugu augu sastop@lmas biezums (gados), ja monitoringa gadu skaits
augiem: 9 gadi, &lam: 6 gadi. Bc to sastoparhas biezuma apkinaja katrai
nezlu sugai rangu. Na@p augu un &klu sastopanbas sakabu apgkiniem un
Vertejumam izmantota koratijas un regresijas anaé.

Vidzemes novada piecu monitoringa vietu un gaduieddrhbas
ietekmes noteikSanai, rde skaita, nezlu sugu skaita atfibu apekinaSanai pa
kultiraugu grupm, kultiraugu su@m, izmantoti dati par kago nezlu un sugu
skaitu un veikta vienfaktora dispersijas arel

Skaita un sugu sasta izmaihu noteikSanai kadr nezlu biologiskaja
grupa monitoringa period, izmantojot vienfaktora lirigo un daudzfaktoru lireeo
regresijas anai petiti ka ietekmes faktori ,Jlauks”, ,gads”, ,kuiraugs”,
"priekSaugs” un ,herbids” to relaivas ietekmes ipatsvara) noteikSanai.
Korigetos determiacijas koeficientus R Arhipova 1., Bilipa S., 2003)
izmantoja, lai agkinatu relatvo ietekmi katram faktoram gan atsé&wjSgan

gruggjot.

Lauka izmeginajumi sakatbu izggtei starp graudu raZzu un piesojuma
pakapi ar nezlem lalibu €jumos, k afn herbiadu lietoSanas efektivtes
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vertgjuma (Etijumiem iefkoti 2000. — 2002. Ras rajonaAdazu pagast Augsne:
velenu podzolaugsne (PVv), asmilts (LS). Katru gadu tie i@ktoti cita lauka,
kur augu maju un lietoto agrotehniku (iEmot augu aizsartzas paskumus
izmeginajumu laucios) izwlgjas ipaSnieks saska ar vipa saimniekoSanas
agroekonomiskajn interesm.

Ziemas kvieSu lauku augsnes raksturojums: pH K&I-44.9, organisk
viela 11 — 22 g kg. Izmeginajumu laukos: ruden1999. un 2000. gadpéc
kartupdu nowikSanas augsne kultta, 2001.: pc vasaras kvieSiem: uzarta un
kultiveta. Ziemas kvieSu ‘Pamjati Fedin&ja 1999., 2000. un 2001. gadeikta
attieagi 23., 15. un 27. septembizméginajumos 2000. — 2002. gacherbiadi
smidzirati 25. apfli, kultiraugu 25. — 29. atiibas stad. Papildngslojuna dots
120 kg h& N firviela.

Vasaras miezu lauku augsnes raksturojums: pH K&H45.6, organisk
viela 14 — 21 g Kg. Izmeginajumu laukos augsne uzarta rudem divas reizes
kultiveta pirms gjas. 2000. gad vasadji séti lauka, kur 1999. bija neaigmé
kimiska papuve, 2001. priekSaugs — kartlipen 2002.: ziemas kvieSi. MieZu
‘Abava’ ja 2000., 2001. un 2002. gadeikta attietgi 5., 7. un 4. madj un
izmeginajumos herbitdi smidzirati 31., 30. un 24. maidj kultiraugu 12. —
15. attstibas stadi. Papildngslojuré dots 100 kg HaN ftirviela.

Izmgginajuma varianti sakabu pEtijumiem starp graudu razu un
piesarnojumu ar nezleém 2000. — 2002. apkopoti 2. tabuin herbitdu lietoSanas
efektivitates \ertgjuma izneginajuma varianti — 3. tabal

2. tabula /Table 2
Izmeginajumu varianti raZzas un nezlainibas sakaibu pétijumiem
ziemas kvieSu un vasaras mieZwggimos 2000. — 2002AdaZu pagasi
Treatments for yield and weed infestation relatidmg experiments
in winter wheat and spring barley 2000 — 2002 in & parish

Prepadta deva ha /

Variants/Treatments Dose of product ha

ziemas kvieSos
winter wheat

vasaras miezos
spring barley

Granstar 75WG+ Duplosan Super 600 SL

1. Kontrole/Untreated nav I|etqt|/ nav I'etqt'/
not applied not applied

2. Granstars 75 d.g.&ranstar 75WG 15¢ 10g

3. Duplozins Super S.kDuplosan Super 600 SL 25L 20L

4. Duplozns Super §.k. + Granstars 75 d.g./ 20L+75g 15L+75g

* + virsmas akiva viela Citovets/additive Citowett100 ml 100 [* H,O




Izmeginajuma ieklautie herbitdi bija no sulfoniluinvielas grupas:
granstars 75 d.g. (metil-tribenurons 750 ¢)kgn no auk@u grupas: dupl@ans
super $.k. (dihlorprops—P 310 ¢ i MCPA 160 g [! + mekoprops—P 130 g
Virsmas akiva viela citovets (alkilfenoletoksids) lietota tvertnes majsmos ar
granstaru.

3. tabula /Table 3
Izmeginajumu varianti herbic 1du lietoSanas efektivifites \ert gjumu pétjumos
vasaras miezos 2000. — 200®daZu pagasi
Treatments for experiments for evaluations of hetlile efficacy in spring barley
2000 — 2002 in Adazi parish

Prepaﬁ_t a Attieciba pret
. deva ha/ ;
Variants/Treatments pilno devu/
Dose of Ratio of dose
product hat
1. Kontrole/Untreated nav l'etqt'/ nav I|et9t|/
not applied not applied
2. Granstars 75 d.g.@ranstar 75WG 3.75¢9 Ya
3. Granstars 75 d.g.@ranstar 75WG 7549 Yo
4. Granstars 75 d.g.@ranstar 75WG 15.0¢9 pilnafull
5. Duplozins Super S.kDuplosan Super 600 SL 05L Ya
6. Duplozins Super S.kDuplosan Super 600 SL 10L R
7. Duplozns Super 8.kDDuplosan Super 600 SL 20L pilna/full

* + virsmas akiva viela Citovetsadditive Citowett-100 ml 100 [* H,O

Ziemas kvieSos un vasaras miezos laukeegmmajumu variantu laugii
izvietoti, izmantojot randomé&o bloku metodicéetros atirtojumos. Lauaiu
lielums: 30 m2. Herbiclu efektiviites noerteSanai graudaugEjgimos izmantota
Eiropas un Vidugijras Augu aizsardhkas organiacijas (EAAO) Vadinija Nr. 93.
Lauka izngginajumos fidztekus nexmu ierobeZzoSanai veikts pilns augu
aizsardas paszkumu komplekss. Herbidu smidziaSana veikta ar muguras
smidzirataju “Gloria”, izmantojot plakanstiklas sprauslas XR 8003 VS, ar darba
&idruma izlietojumu 300 L Haun spiedienu 300 kPa.

Lauka izmeginajumos nezlu skaita un zAs masas uzskaite veikta
vienu reizi vgeticijas period 4 — 6 nedlas [gc smidziraSanas ar herbidiem
katra laucipa randomizti tris vietis, izmantojot 0.25 framiti. NeziJu skaits un
zda masa prrekinata uz 1 M. Graudu raZa ar izéginagjumu kombainu
“Sampo 500" wkta no katra izrginajuma laucha, izteikta t ha pie 100% tribas
un 15% mitruma.
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Razas veidojoSo strukielementu (produkéo stiebru skaits, arpu
garums, 1000 graudu masa, graudu skaitgay un neilairibas @tijumiem katé
izméginajuma laucha papemti paraughli ar ramiti (0.2 nf) 15 (ziemas kvie$os)
vai 20 viefis (vasaras miezos). N#a skaits un gaissafisnasa noteikta uz 17n

Sakatbu apekinos starp ziemas kvieSua laf vasaras miezu razu un
divdigllapju nezlem ar herbitdiem apstidatajas un neapsidatajas plaibas
izmantoja heterama statistisk kompleksa vienfaktora dispersijas amialun
korelicijas — regresijas anal. Nezlu ietekme uz raZu noteikta regresijas
vieradojumos, kur: y — graudu raZa, t*haun x — divdgllapju nezju skaits,
gab n¥ vai divdgllapju nezlu zda masa, g M, f,x — korelcijas koeficients,
byx — regresijas koeficients’ + determisicijas koeficients, P — rezatt bitiskuma
[imenis.

Biologiskas daudzveitbas tmepa raksturo$anai izmantots Senona
biologiskas daudzveitbas indeks#l’, kuru apgkina pec formulas (1):

H'=—SUM{pi*In( pj )}, (1)
kur

pi — proporcioalais koEjais nezlu skaits monitoringa vief apgkinats
no katras (i-#s) nezlu sugas, ¢ A. Maguranas (Magurran; 1988) apratast
metodes. Indekss tiek a@finats no kogja nezlu sugu skaita un katras sugas
ipatu skaita suma. Senona biolgiskas daudzveitbas indeksu statpu
butiskums no®rtets ar Stiidenta t kriérija vertibu. Retijjumos par herbiclu
lietoSanas poZitas vai negavas efektiviites iespjam attie@ba uz vasaras miezu
graudu raZu, apkinats raZzoSanas risk®, izmantojot Z. GoSas (2003) apralst
metodi.

PETIJUMU REZULT ATI UN DISKUSIJA

Nezlu izplatibas dinamika un to veicinoSie apgkli
Vidzemes novada monitoringa vieis

Vidzemes novada monitoringa \det nezju izplatbas un dinamikas
safdzinaSanai, 4s tika grugtas noertéjot graudaugu gumu ipatsvaru to augu
maipa. 1. grupa: €su rajona monitoringa vieta, kur uzskaites periadgu majas
strukiira graudaugi bija 44%; 2. grupa: monitoringa vietagaR, Valkas un
Valmieras rajonos, kur tie tika audiz 67% no visu kultraugu plaibas, un
3. grupa — monitoringa vieta Limbazu rajorkur graudaugi bija 89% no visu
kultiraugu platbas.
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Cesu rajona monitoringa viat uzskaites periad videjais nezlu skaits
bija 61.5 gab M (si. *12), tas vagija no 12 idz 120 gab M (1. att.).
Piegirpojuma palieliajums vai samazijums ar neZlem no 1994. — 1999.
neviers gadi ne@rsniedza standardkdu no vicja nezlu piegarpojuma. 2000. un
2001. victjais piearnojums ar nedem palielirajas 1.7 reizes, smlzinot ar vidjo
9 gadu aditaju.

400
300 -

200

nezlu skaits, gab i
weed number i

1994. 1995. 1996. 1997. 1998. 1999. 2000. 2001. 2002.

Gads un monitoringa plia/

L o1 @2 0Os.
Years and monitoring areas

1. att.Nezlu skaita dinamika Vidzemes novada monitoringa viets./
Fig. 1 Dynamics of the numbers of weeds in monitoring asda Vidzeme
region.
1. Gesu rajona/ in Cesis distric(s,iq. /S.y. = £12); 2. vidji Rigas, Valkas, Valmieras rajonos/
average in Riga, Valka, Valmiera distridtq. /s,y = £19);
3. LimbaZzu rajod/ in Limbazi district(S,ig. /Sav. = £30).
Meérijumu Kadu atZmes padda standarfkidu no vidja aritmetiska, katrai rajonu grupai

atseviki/ Error bars represent the standard error of the méameach district group
separately.

1994. gad cukurbieSu un 1995. vasaras mieZumos veiktajs nezju
uzskaits domirgja ismiza divdgllapji (70% un 92% no kopskaita) un to skaits
bija 40 — 50 gab h 1996. gad sarka@s auzenes pirmajaudz3anas gad
saidzinot ar iepriekdiem gadiem samazifas gan kopjais nezlu skaits, gan
sugu skaits. Izmaijas af skaita ipatsvara attigbas starp ismiza un
daudzgatjajpm nezlém, jo piearpojums ar daudzgagapm nezlem bija jau
50% no nezlu kopskaita. 1997. gadsarkads auzenes atrizmantoSanas gada
sgjuma uzskait visas noteikts nezlu sugas bija daudzgemds, no &m 55% —
divdigllapji, 45% - vientbllapji, ka af nezlu kopskaits bija paliel@ies
(47 gab rif). Vasaras miezuegimos ikgadjas augsnes apsttes un herbidu
lietoSanas rezulta daudzgatyo divdgllapju nezlu skaits 1998. — 1999. bija tikai
2.6 — 3.4% no natu kopskaita udsmiza divdgllapju skaits paipeniski ik gadus
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palielinajas. Kartupgu stdijuma 2000. gad neefekivas herbitdu lietoSanas
(nowelots apstiides laiks) rezuidta nezlu kopskaits palieliijas un bija vislieikais
noverojumu period, palielirajas af daudzgatjo nezlu skaitaipatsvars (41% no
kopskaita). Nemu koggjais skaits tritikiles ar sarkamabolina pasju ssjuma 2001.
un 2002. gaal sarkaa abolipa pirmaj audzSanas gad ik gadus samazijas,
saidzinot ar 2000. Turklt 2002. gad konstatja krasas, gan keja nezlu skaita,
gan to sugu samazjumu, ka ar procentdlas ipatsvara izmaias stargsnmiza un
daudzgathajpm nezlem: ismiza divdgllapju nezles bija tikai 15% no visu
nezlu kopskaita.

Nowertgjot nezlu skaita izmajas to biolgiskaas grums, viengi
1997. gada uzskaitnetika konst@&tasismiza divdgllapju neiles, kaut ganas
kopuna 3aji augu maja bija domirgjodas: vidji 9 gados: 32.3 + 8.2 gabmto
skaita ipatsvars bija 52.5% no visu ¢z kopskaita. Domigosas ismiza
divdigllapju nealu sugas bija lauka vijge (Viola arvensis Murray’;
10.7 + 4.1 gab if), bala balanda Chenopodium albunh.; 3.1 + 1.5 gab M),
parasi virza Stellaria media(L.) Vill; 3.0 + 0.9 gab rf), tiruma neaizmirstule
(Myosotis arvensis (L.) Hil; 29 + 1.9 gab ), tiruma kumete
(Tripleurospermum inodorunfL.) Sch.Bip.; 2.7 + 0.7 gab fj ganu plikst3$
(Capsellabursa—pastoris(L.) Medik.; 1.8 + 0.8 gab ). Graudaugu gumos
1995. un 1999. gadpec herbiadu lietoSanas palielijas pret tiem iztugo nezlu
(maura kumates Chamomilla suaveolen@ursh) Rudb.), lauka vijiks) skaits
un lidz ar to Sajos gados piesojums ar nerem palielirajas, saidzinot ar
iepriekEjiem gadiem.

Daudzgaitbas nezles $aj augu maia bija vidgji 27 + 6.3 gab rif. Lozu
varpata Elymus repengqlL.) Gould) noteikta vigds kulfiraugu grups, tai bija
vislielakais skaitaipatsvars (30.9% no kopskaita) un viens no alkggem
sastopanas aditajiem (noteikta 8 uzskaites gados). DaudZgaddivdgllapju
skaits lmtiski palielinajas zlaugu gjumos 1997. un 2002. gadTiruma usnes
(Cirsium arvenséL.) Scop.) skaits 1997. gaql1 gab rf) un 2002. (12 gab 1)
bija lielaks nelk vidgji aprekinats visi uzskaites periad(6.3 + 2.5 gab ).

Monitoringa vieii uzskaites periad videjais nezlu <klu skaits bija
4698 gab M (s, £904). Saldzinot dinamiku pa gadiem, noteiktas mezssklu
skaita ie¥rojamas izmajas ik gadu periadno 1997.1dz 2000. gadam, kad g
datu apgkinatas starfibas katru gadugpsniedza standartnovirzes robezas (2. att.).
StraujS pazemiilums bija 1998. un 2000. gadsaidzinajuma ar iepriek8jo
noverojuma gadu, bet paliefijums — 1999. Ikgagjas augsnes apsttes un nexu
ierobezoSana netika veikta stiefltz sjumos 1996. un 1997. gadkas ietekrgja

* nealu nosaukums lafu valodi un autors tiek migts teksi latvieSu valod
pieminot So nexu sugu tikai pirmo reizi
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ismiza neilu skaita un sugu samazjumu €jumos, gan arkopgjo piesirnojumu
ar to €klam augsh 1998. un 2000. No identifitajgm 16 nezlu sugu 8&klam
augsnes paraugos, lagltbalandas eklas konstattas visos seSos nénojumu
veikSanas gados; bija vidgji 67.1% no kopja nezalu <klu skaita.

Starp graudaugu uraggjo kultiraugu sjumos noteikto neu un €klu
skaitu netika konstatas hitiskas atiribas. Konstata loti cieSa (r = 0.80),
butiska (P < 0.01) kopsakidwa starpismiza nezlu un to 8klu sastopaifiu.
Ismiza nezju <klu skaita izmaias augsh bitiski ietekngja §s nelu grupas
ipaiu sastopafiva $jumos (f = 64%, b« =0.91, P <0.01).
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] 2 0
2 1997 1998 1999 2000 2001 2002

Gads un monitoringa plia/
Years and monitoring are&®1. @2. 0O3.

2. att.Nez]u seklu skaita dinamika Vidzemes novada monitoringa viéas./
Fig. 2 Dynamics of the number of weed seeds in monitorargas in Vidzeme
region.

1. Gesu rajona/ in Cesis district(sq. /s,y. £ 904); 2. vidji Rigas, Valkas, Valmieras rajonos/
average in Riga, Valka, Valmiera distridg;q. /S.v. + 48); 3. LimbaZu rajadl in LimbaZi
district (S;ig. /Sav. = 1526).

Meérijumu Kadu atZmes paidda standarfkidu no vidja aritmétiska, katrai rajonu grupai
atseviki./ Error bars represent the standard error of the méaneach district group
separately.

Cesu rajona monitoringa vietas ra¢z skaita dinamikas rezatt parada,
ka:

1. Alaugu augstaifpatsvars Sajaugu maja ietekn€ja nezju sugu un to
grupu sagivu un izmahas taji. Zalaugi bija konkugtspsjigaki, saidzinot ar
vasaras un ziemas @bm ismiza divdgllapju neilu ierobezoSan

2. herbigdu — graminitdu lietoSanas ierobeZzojums stiefjtz £jumos,

vai af to neefekivas lietoSanas rezati Sap augu maja palielimjas lozu

14



varpatas skaits. Tai noteikts viski&his Tpatsvars no naju kopskaita un augsts
sastopaiias aditajs Saji monitoringa viet;

3. saldzinot konstaito nezlu sugu izplabu kuliraugu §jumos ar
identificetajam sklam augsnes paraugos, noteiktas cieSdaskas sastopaias
sakafbas &mismiza nezju sugm, kuras vairojas acklam.

Tris rajonu:Rigas Valkas un Valmieras monitoringa vietu augu mgis
graudaugi tika audt 67%, bet konkitu kultiraugu sugu iz&tle un to izvietojums
pa gadiem aidras, &de]l nezlu skaita samazijuma vai palieliajuma tendence
konkretaja augu maia ne vienndr bija tada pati, & So tis rajonu vidjiem
raditajiem. Zenikais piedrnojums ar nedém (19 gab rif) noteikts 1996. g
bet visauggikais: 2000. (206 gab 1), §s atiribas Mtiski parsniedza vidja
aritmetiska ticanibas interd@lu (121 + 19 gab M, P < 0.05; 1. att.). Augsto
piesarnojumu ar nealém rajonos 2000. un 2002. gadeicirgja gan atkrtota
graudaugu aud®ana augu mai, gan lauka ats§ana atmat

Piegrpojuma izmapas ar istmiza nezlem bija kdzgas vigs tis
monitoringa vieds idz 2001. gadam, kad iewjams skaita samazjums tika
noteikts Valkas un Valmieras rajona, bet pal@&lims — Rgas rajona monitoringa
vieta. 2002. gad ieverojami ismiZa nezju skaits palielinjas Valkas rajona, bet
samazigjas Rigas rajona monitoringa vietbomirgja ismiza divdgllapju nezles
un visbie#k sastopamkas bija: parast virza (9.1 gab M), bala balanda
(7.2 gabm?), lauka vijoite (6.6 gab i), tiruma kumete (6.4 gab M) un dirza
vgjagrikis (Polygonum convolvulus.; 5.7 gab rf).

Daudzgatho nezlu skaita dinamika laika pogimno 1994. idz
1999. gadam bijaidziga vi€is tfis monitoringa vidls, gc tam piesdrnojums ar
nealem strauji samazifjas Valkas rajona, bet paliefijas ik gadu Rgas un
Valmieras rajona monitoringa vist Lozu varpata bija 25% no visu nan
kopskaita: 30 gab th Vissastopaikas daudzgaias divdgllapju nezles bija
tiruma usne (5.3 gab Hhun truma nikstpiene $onchus arvensis; 4.7 gab ).

Noverojumu period vidgjais nedlu sklu skaits Sa&s 3 monitoringa
vietas bija 7014 &las m? (s,q. + 849; 2. att.). Neddu $klam noteikts iegrojams
skaita samazijums 1998. gad saldzinot ar 1997. un g tam tendence
palielimties kdz nowrojumu perioda beign. Saidzinosi vismazka nezlu sklu
skaita vam@Sana nogrojumu gados noteikta Valkas rajona monitoringatavie
Augsnes paraugos domja ismiza divdgllapju nezlu sklas, &s bija 89.4% no
visu noteikto nedu sklu skaita. Visos narojumu gados augsnes paraugos tika
noteiktas bafts balandaseklas, tis bija 49% no nedu sklu kopskaita. Parazs
virzas €klas bija 6.7% no nalu <klu kopskaita, Tuma kumetes: 5.7%,
tabairas direnes Polygonum lapathifoliunlL.): 4.4%, truma naudla (Thlaspi
arvensel.): 3.9% un lauka vijates: 3.9%. Vietgi Valmieras rajona monitoringa
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vieta noteikta litiska ietekme paaugsfitam €jumu piedrpojumam ar nedem
uz $klu skaita izmajam augs@ uzskait psc 2 gadiem (r = 0.87,°r= 0.76,
P < 0.05).

Rigas, Valkas un Valmieras rajonu monitoringaasetonstadts, ka:

1. domirgjosas bijatsmiza divdgllapju nezles un to sugas balbalanda, lauka
vijolite, fruma kumeate un paraat virza konstaitas K vissastopa@kas gan

vegettjoSo augu uzskais, gan augsnes paraugos;

2. nezlu skaita izmajas ierojami ietekngja kultiraugs una audzSanas ilgums
augu maja:

2.1. lohu varpatas skaita palielijumu veicirija vasaras miezu
audzSana atkrtotos gjumoscetrus gadus, sarkaabolina un timotha audzSana
divus gadus un lauks atraaitro gadu;

2.2. lozu varpatas urismiza divdgllapju nezlu skaita samazijumu
konstagja vasaras miezos, kurus ag@z pec kartupdiem, kuru sidijuma tika
izmantota gan meiniska, gankimiska nezlu ierobeZo3ana;

2.3. piesrpojums ar ziemotsijigo divdgllapju nezlem (lauka vijotti,
tiruma kumati) palielinajas 6 reizes (30.4 + 6.6 gabdn audzjot ziemas rudzus
divus gadu pc kartas;

3. kultiraugs un uma lietota audzSanas tehnofgja ietekntja nezlu sugu
biologisko daudzveitbu:

3.1. timotha un abolina konkuBtspsjigais zelmenis unataugu pauja
sienam ierobezojssmiza neilu sugu izplabu augu maia;

3.2. auggiks piedarpojums ar daudzgagajpm nezléem noteikts
neaimemtaj agfinaja papué (90 gab rif), saidzinot ar tehniskajos kuditaugos
un lalibu €jumos noteikto. Daudzgagb nezlu skaita af§iribas starp pap@éwn
vasaras laihas noteikto (76.7 + 15.1 gabbija bitiskas (P < 0.05);

4. sistemtiska sulfonilutnvielas herbitda granstara lietoSana vasarasidab
sgjuma veiciraja pret So herbidu iztufigasismiza divdgllapju nezlu sugas —
kerahu madarasGalium aparinel.), ka an MCPA lietoSana palielija pret So
prepaftu iztufigo nezlu: parasts virzas, fruma gaura $pergula arvensist..),

tobairas dgirenes unituma kumetes izplaitbu monitoringa vidis;

5. gjumos sastopamo n&m izmahas hitiski ietekngja nezlu sklu izmainas
augs® un atsevikam nezlu sugm iesgjams progno& piesirpojumu ar im

sgjumos, jo vidji 37% nealu sugm no kogja skaita, kuras noteiktas uzskait
arn to €klas bija konst&tas augsnes paraugos. Diyithpju neiles bali balanda,
parasi virza, lauka vijoite, fruma kumate tika gan uzskaias §jumos 6 —
9 gadu perioa gan ar 3o nezlu s£klas domigja augsnes paraugos.

Limbazu rajona monitoringa vieta, kur no 9 nogrojumu gadiem,

8 gadus atiktoti audzja graudaugus, vigais piearpojums ar nedém bija
186 gab nif (s * 30). Uzskaites periodaaluma 1994. gad (kartupéu
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stadijuma) nezlu skaits bija 245 gab ‘fun 1999. (zierji otro gadu) noteikts
augstkais piesrpojuma fmenis: 304 gab th (1. att.). Ik gadus na skaits
nebija mazks par 150 gab 1 iznpemot 1995. un 1996. gadu, kad giesjums ar
nezlem bija zenaks (attiedgi 61 gab rif un 42 gab i), saidzinot ar vidjo

skaitu. Kopura nowerojumu period domirgja ismiza divdgllapju nezles: to

ipatsvars bija 56% no kopskaita. Vasaras graudaisgaca neiles bija 81% no
visu nezlu kopskaita un Sajosgjgmos domigja vasaras dividllapji: parasi

virza, balt balanda, gkrza mkstpiene $onchus oleraceuk.) un ziemotspjigie

divdigllapji: ttruma kumeate un lauka vijate. Ziemaju ssjumos domigjo3as bija
daudzgattas nezles, it sevi§i loZnu varpata, is vislieikais skaits (195 gab '

noteikts 1999. gaxl kad monitoringa viat atlkartoti tika iesti ziemaji. Ziemajos

loZpu varpatas skaits bija véi 115 gab i, kas bija fatiski augsiks neki vasaras
graudaugugumos (14.4 gab if; 100.6 + 31.90, P < 0.05).

Salidzinot neilainibu vasadjos, konstatto sugu skaits (26.5 gab.), gan
nezlu kopsjais skaits (188 gab A bija augsiks vasadju ssjumos, kuri tika
audzti pec ziensjiem, nek tajos, kur priekSaugs bija vaspr(attieagi 17.0;
97.0). DomigjoSo nezlu (paradts virzas, balts balandas, atza \gjagrika, fruma
kumeltes, lauka vijates un loau varpatas) skaits bija augks <jumos, kur
priekSaugs bija zieaji.

Augsnes paraugos kopammoteiktas 20 neitu sugu 8klas. Augsiks
piegirpojums ar nexu sklam neki vidgji (9502 + 1393 gab if) monitoringa
vieta konstagts no 1997. — 1999., bet z&ks — period no 2000.1dz 2002. gadam
(2. att.). Nedlu <klu lielakais skaits noteikts 1997. gadkad tas prsniedza
standartiidu (siq, + 2078), sabzinot ar apgkinato videjo raditaju. Baltas
balandas &las domigja augsnes paraugos ubs tnoteiktas visu seSu gadu
augsnes paraugos (7046 + 1477 gab),nbet @Edgjos 3 uzskaites gadogn
noteikta tendence samaziies. Tiruma kumetes (445 + 231 gab f) un dirza
véjagrika (216 + 83 gab i) ssklas konstattas 4 gadus un parast virzas
(165 + 82 gab ) un fruma naudla (101 + 44 gab i) — 3 gadus. Daudzga
nezlu <klu ipatsvars laika periad1999. — 2002. gadam paligjas no 1% idz
8% no visu neru sklu kopskaita.

Noteikta pozilva, materatiski ticama sakaba starp vism monitoringa
vieta noteiktaim nezlém un vigm identificctajam nezlu sklam (r = 0.40,
P <0.01). Palieliita nezlu augu sastopatma €jumos Hhitiski ietekn€ja 16%
(P < 0.01) no kogjas £klu izplatbas augsh (r,x = 0.32, P < 0.01). Poria un
butiska attietbha konstata af starp viam ismiza neilem un to gklam
(ry = 0.34, P < 0.017r= 17%, P < 0.05).

Augstais piesrpojums ar daudzgaghm nezlem, kuras vairojas
galvenolart vegetatvi un @ izmaias ietekmja nezlu <klu skaita dinamiku
augsmi, jo to skaits monitoringa vigtno 1995. idz 2000. gadam attiegi bija
15%, 5%, 27%, 62%, 74% un 18% no #lezkopeja skaita.l.oti cieSa, latiska
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lineara negava sakaiba noteikta starp nafu skaitu un konstato sklu skaitu
uzskait pec 2 gadiem (x = -0.92, P < 0.01), kas rimta, ka palielinoties augu
skaitam, samaziifias nezlu <klu skaits augsh (rx = —34.6, f = 84.5%,
P < 0.01). Nezju skaits no 1995idz 2000. gadam vaja: 61 — 209 gab i bet
seklu skaits noteikts 1997. — 2002. atiigichija 13425 — 7480 gab™

LimbaZzu rajona monitoringa vietas a@z uzskaits konstadts, ka:
1. audzjot graudaugus g graudaugiem, piésiojums ar neaem bija vidji
186 gab nif;
2. Saj augu maja Sjumu un augsnes paraugos doganismuza divdgllapju
nezles: paragtvirza, bali balanda, grza \gjagrikis un tfruma kumeite;
3. piearnojums ar loqu varpatu bija visauggkais, saldzinot ar @réjam nezlu
sugim, toner, tas skaits vafja pa gadiem atk#ha no audzjama kultirauga S&
monitoringa viei (0 — 195 gab /);
4. hitiska lina@ira sastopaibas sakaba bija starp néifu sugm <jumos un to
seklam augsa un starp kopjo nezlu skaitu un kogjo nealu sklu skaitu augs®
konstagtu uzskait pec 2 gadiem.

Sejumu nezalainibas izmaiu ietekmgjoSie faktori Vidzemes novad.
Nezlu skaita izmaju petiSanai monitoringa vies deviu gadu perioa tika
nowerteti pieci ietekmes faktori: lauks”, ,gads”, ,kultaugs”, ,priekSaugs” un
Lherbicdu lietoSana” gan atseki$ gan grupgjot tos kop (4. tabula). Nosat
pienemot, ka faktora ,kuitraugs” ietekmi veido kulirauga suga,kirne un to
audzSanai izmantotie citi augu aizsafdas tdzeKi; ,gads”: meteorolg@iskie
apstkli un kultirauga audeSanas tehnofgja; ,lauks”: monitoringa vietas
augsnes fiziklas un agréimiskas ipasbas; ,priekSaugs”: priekSauga aadanas
tehnolazijas, meteorolgiskie apsiklu, &irnes gEcietekme. So faktoru ietekmes
ipatsvaru noteik$anai izmantoja kgtos determincijas koeficientus R, %.
Aprekinos tika ietverti 5 rajonu monitoringa vietas, @ziju uzskaites gadi,
12 kultiraugu sugas, papuve un atmata, 9 priekSaugi, papatreata un
2 nowrteéSanas veidi: ar un bez herina lietoSanas.

Saldzinot atsevigi faktoru ietekmi, tika konstats, ka vislieika noZme
uz neilu skaita izmajam bija kulfiraugam, tam noteikta visli{a ietekme uz
3 nezlu grupu un kopiam nezlu skaita izmaiam. Daadi kultiraugi savu
biologisko ipa3bu ] atkirigi ietekn® nezlairibu. Zilaugu §jumos konsta&ja
zengku 1smiZa divdgllapju skaitu nek vidgji noteiktais monitoringa vias.
Ziemas rudzi bija konk@étspejigaki ar ismiza divdgllapjiem neld ziemas kviesi.

Vislielaka ietekme uasmiza divdgllapju nezlem konstatta komplekso
faktoru grupai ,lauks, gads, kahaugs”. Sie faktori & nozmigakie noteikti uz
ziemotsgjigo divdgllapju izmaham, jo visliebkais to skaits noteikts ziemas
labibu sjumos, kur nezlu sadgSanu un atstbu 1paSi ietekrd laika apsakli
ruden. Augsts piedrpojums ar m nezlém noteikts neaigemt agfina papueé,
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kur péc arSanas pavasalidz augsnes apsttei rudem tas vagja sadgt un
atsfities.

4. tabula/Table 4
Nezlu skaita monitoringa vietas ietekngjoso faktoru sakdzinajums,
1994. — 2002.
Comparisons of the importance of factors influengmumbers of weeds
in monitoring areas 1994 — 2002

Faktori/ Nezlu grupasiWeed group _
Factors 1. 2. 3. 4. 5. Kopa/
Total
Vienfaktora lin@ra regresija/ R o
Simple linear regression ke 70
L/F 15.7 16.8 - 94| 101 260
GlY 45.9 8.3 0.0 6.3 2.6 25.0
K/iC 34.7 46.8 985 330 210 31.0
P 12.1 43.2 - 29.00 41p 284
H - 5.1 - 144| 1.2 3.0
Daudzfaktoru linara regresija/ R %
Multiple linear regression ko 70
L+G/ F+Y 35.1 30.4 - 18.8] 15.6 60.6
L+K/ F+C 28.3 45.8 98.7] 355 40p 36.3
L+P/F+P 13.7 475 2.7 35.6 408 244
L+H/ F+H 13.8 16.8 0.2 144 121  25.6
L+G+K/ F+Y+C 61.6 59.9 98.9| 3140 61p 693
L+G +P/F+Y+P 44.7 60.0 - 43.7] 69.9 770
L+G+H /F+Y+H 33.0 37.1 - 23.1] 246 66.2
K+P/C+P 26.7 64.9 985 245 325 318
K+H/ C+H 33.9 45.2 985 39.4 18k 29.0
K+P+H/ C+P+H 23.6 64.5 98.4] 304 33B 29.3
L+G+K +P+H/F+Y+C+P+H 56.8 83.6 96.8] 333 71B 744

Nezlu grupas/Weed groups 1. ismiZza divdgllapji/ annual dicots 2. daudzgagie
divdigllapji/ perennial dicots 3. viendgllapji, kas nepieder graualzm/ monocots which
are not grasses4. ismiza viendgllapji/ annual monocots5. daudzgadie viendgllapji/
perennial monocots

Sasimajumi/ AbbrevationsL/ F — lauks/field; G/ Y — gadskear, K/ C — kultiraugs/crop;
P/P — priekSaugsgprevious cropH/ H — herbigds/herbicide

Apzimgjumi/ Symbols R, korigstais determifcijas koeficients,/adjusted coefficient of
determination

" - " apkkinata faktora ietekméoti zemalcalculated impact of factor was very low
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PriekSaugu visliéka ietekme noteikta uz daudzggd divdgllapju skaita
izmainam, ka an uz lozu varpatas piegnojuma dinamiku.Kimiskas nezju
ierobezoSanas apjomi bija nelieli (22% no 45 uzskdi turklat tikai vasafiju
labibu €jumos un izel&to prepafitu efektiviite atsevigos laukos bija zemagdg]
herbiadu lietoSana noteikta akvismazk nozmigakais nezlu skaita izmaiju
sgjumos ietekrajoSais faktors.

RazoSanas apgios nezju skaita izmajas ietekra visu faktoru kopums,
jo tie savstargi cieSi saisiti. Noverojumu period vislielaka ietekme noteikta visu
piecu faktoru (gads, lauks, kutaugs, priekSaugs un herigs) kofgjai
mijiedardbai uz daudzgado nezlu (divdigllapju un vienagllapju) skaita
dinamiku §jumos (attietgi R’ = 83.6% urR, = 71.8%).

Ismiza divdgllapju piegarpojums $jumos bija visvaiitk atkaigs no
faktoru ,kultiraugs, lauks, gads” ietekmed¥( = 61.6%), tas nada, ka
kultarauga ietekmegpatsvaram palielinoties priekSauga un hadhicnoZme
samazigjas (R = 56.8%). Savuidct ismiza viendgllapju nezlu skaita izmajas
bija atkargs no ,lauks, gads, priekSaugs” ietekmes.

Augsnes nelainiba un tas ietekngjosie faktori. Kopuna analiztajos
augsnes paraugos 0 — 0.05 malgkni identificétas 39 nezju sugu 8klas, no im
69% —ismiza divdgllapju neilu sugas. Domigo3as nezlu sugu 8klas bija &s,
kuras tika noteiktas aka domirgjosas nezles €jumos: bali balanda, parast
virza, dirza \&jagrikis, iruma kumete un lauka vijate. So nezlu sklu ipatsvars
bija 75% no visu&klu kopskaita.

leteknejoSos faktorus grugjot kopa tris faktoru kopumam ,lauks, gads,
kultiraugs” tika noteikta visliaka ietekme uz visu na klu skaitu (5. tabula).
Daudzgatho divdgllapju un ismiza viendgllapju skaitu visvaik ietekntja
Jlauks, gads un priekSaugs”.

Vienfaktora lin@ras regresijas anales rezuliti rada, ka vislieika
ietekme no faktoriem gan uz visu agr klu skaitu, gan atseWs uz ismiza
divdigllapju nezlu sklu skaitu bija apakliem, kas bija kar monitoringa vied.
PriekSauga audZanas gada meteorglsko apsiklu un lietofis agrotehnikas
pecietekmei noteikts visligékais ietekmegpatsvars uz daudzgag divdgllapju
unismiza viendgllapju nedlu sklu skaitu. Nogrojumu gadu apsk]i ietekngja
loZznu varpatas &klu skaitu. Herbitdu lietoSanai netika noteikta vish&h ietekme
ne uz vienu no néiu grupas &lu skaita izmajam.

Nez]u skaita gjumos un 8klu skaita augshsavstarpjo sakatbu izfete
konstatts, ka apréram 50% no neitu sugu kopskaita (31 n&m sugai) noteikti
augi €jumos, gan &las augsnes paraugos. 33 alesugm, kuras bija noteiktas
sgjumos, netika konstetas gklas analiztajos augsnes paraugos. Daardmezlu
sugim sastopafbba €jumos bija zema (pieBnam, arstniedbas matuei;
Fumaria officinalisL.), toner tas €klas konstagja visu rajonu monitoringa vias.
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5. tabula/Table 5
Nezlu seklu skaita monitoringa vietas ietekngjoso faktoru salidzinajums,
1997. — 2002.
Comparisons of the importance of factors influengmumbers of weed seeds
in monitoring areas 1997 — 2002

Faktori/ Nezlu grupasWeed group
Factors 1. [ 2. ] 3. ] 4 | KopfTotal
Vienfaktora linéra regresija/ R2. 0%

Simple linear regression o 70

L/'F 125 | 10.2 - - 12.0
G/Y - 12.8 4.0 114 -
K/ C - 14.1 27.3 - 0.6
P/P - 56.7 59.5 - -
H/H - - 0.1 - -
Daudzfaktoru linara regresija/ R o

Multiple linear regression e 70

L+G/ F+Y 6.6 28.1 3.5 8.9 6.5
L+K/ F+C 6.9 5.1 24.4 - 19.3
L+P/F+P - 57.2 57.1 17.2 -
L+H/ F+H 9.3 14.2 - - 9.3
L+G+K/ F+Y+C 28.3| 14.6 26.0 - 39.1
L+G +P/F+Y+P - 67.3 51.5 55.9 -
L+G+H/ F+Y+H 2.5 38.9 - 7.1 4.1
K+P/C+P - 52.2 36.1 - 13.5
K+H/ C+H - 9.5 27.8 - -
K+P+H/ C+P+H - 47.0 34.5 - 3.4

Nezlu grupas/Weed groups 1. ismuza divdgllapji/ annual dicots 2. daudzgagjie
divdigllapji/ perennial dicots 3. ismiza viendgllapji/ annual monocots4. daudzgaiie
viendigllapji/ perennial monocots

Sasimajumi/ AbbrevationsL/ F — lauks/field; G/ Y — gadslear, K/ C — kultiraugs/crop;
P/P — priekSaugsprevious cropH/ H — herbigds/herbicide

Apzimgjumi/ Symbols R, korigstais determifcijas koeficients,/adjusted coefficient of
determination

" - " apkkinata faktora ietekméoti zemalcalculated impact of factor was very low

Vidzemes novada nedu izplatibas saidzinajums ar pargjiem
Latvijas novadiem. Sakdzinot nezlu sugu sastopatyu graudaugos Vidzeirar
Kurzene — Zemgad (novadi Latvijas centfaja un rietumu da), nebija
konstattas krasas dtfibas (LappS, BerzinS, Rubenis, 1997; Laps, Berzips,
Korolova u.c., 2002.). K vissastopaiakas sugas abos gmnos bija noteiktas:
lozgu varpata, drza \gjagrikis, lauka vijoite, parast virza, fruma kumeite,
balandas Chenopodiumspp.) un usnesCirsium spp.). Kurzemes — Zemgales
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novadu graudaugejsimos K viena no visizplatakajam nezlu sugm noteikta
kerahu madara, un piésojums ar to ik gadus palielis, turpret Vidzemes
novadi kerapu madara, starp 30 domjpSam nezlém, ranZjot pec to
sastopanas bija tikai 29 viet Kurzemes — Zemgales novaaugsta sastopaba
noteikta \&jauzai Avenafatual.), turpret Vidzemes novada monitoringa \iet3
suga netika konstéta nevieid no uzskaites gadiem.

Austrumlatvip veikto nezlu uzskaites rezuiti 1994. — 1996. un
1999. gad palda, ka divas izplakas nezlu sugas: logu varpata un fruma
kumelte bija vissastopafikas af Vidzemes novada monitoringa \dst(LejinS,
Aboling, 2000). Satizinosi bieZk sastopamas noteiktas daudzgasl divdgllapju
nezles: fruma mkstpiene un parastvibotne @Artemisia vulgarisL.), tas tiek
mingtas starp pirmam desmit vissastopaikajam sugm graudaugos.

Vidzemes novada nemu izplatibas saidzinajums 1994. — 2002. ar
petjumu rezultatiem Latvija 1947. gad un 1981. — 1982Saidzinot nezlu
uzskaites rezultus @dejo 60 gadu laik (RashS, Berzina, 1984), bija iespams
grupet neales @Ec to sastopaibas izmajam: iepriekgjas uzskais reti
sastopamas, eggja loti biezi (fruma kumette, paradt virza); iepriek8jas biezi
sastopamas, epgéjas uzskaits — reti vai pat netika konst#s: rudzu dcauza
(Bromus secalinud..), parastais kaltis (Agrostemma githagd.); sastopaifba
periodiski uzska#ts palielirgjas: ganu pliksiiS, dirza \gjagrikis, bala balanda;
sastopana uzskais samazifjas: aki (Galeopsis spp.), parastais peldas
(Achillea millefolium L.), maz skabene Rumex acetoselld..), tiruma kosa
(Equisetum arvensg.), parast mallepe (Tussilago farfaral.); kata uzskai€
domirgja: lauka vijoite; mainga sastopatha <€jumos: arstnie@bas pienene
(Taraxacum officinaleWeb.agg.), logu varpata, maura sene Polygonum
avicularelL.s.l.), fruma usne.

Sakarbas starp graudu razu un piedrpojuma pakapi ar nezalem graudaugu
sgjumos Rigas rajonaAdazu pagasi, 2000. — 2002.

Ziemas kvieSu2000. — 2002. gada i&ginajumos gan pc skaita, gan
peéc masas frsvaa bija ismiza ziemotspjigas divdgllapju nezles. PriekSaugam
bija batiska ietekme uz nél piegsirpojuma palieli@jumu. Ziemas kvieSos
(2002.), kas tika au@ti pec vasaras kvieSiem, konsit lielaku gan nezlu sugu
skaitu (19), gan amez]u skaitu, kurs bija 2 — 2.5 reizes ik nelkd ssjumos, kur
priekSaugs bija kartufie(2000. un 2001.). Herbidu lietoSana gumos hitiski
samazigja divdigllapju nezlu skaitu un to Z@ masu, imemot 2000. gadu, kad
pavasara salnuetnezlu zda masa bija neliela un &t§ibas starp variantiem ar
un bez herbilu lietoSanas nebija matetiski pieadamas. Nelab&ligo
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2000. gada pavasara meteopido apsiklu el iegutas graudu razas krasi
at&iras no citiem izmginajumu gadiem. 2000. gadaZa bija no 2itiz 3 t h&,
2001.: 6.5—7thaun 2002.: 5 — 6 t ha Bitisks razas pieaugums herioia
lietoSanas rezulta tika iedits visos s izneginajumu veikSanas gados.

2002. gad noteikta cieSa, nedaf, linara un lutiska sakaba starp
kvieSu razu un néiu skaitu (jx = -0.70, P < 0.01un vickji cieSa, negava, linera
un hitiska starp ne#u zgo masu (f = -0.63, P < 0.01) kad izngginajuma
variantos neaju skaits bija vidji no 6.8 idz 102.1 gab M to zda masa: 3.3 —
132.5 g nif un graudu raza 4.9 — 5.8 t*haSakaitba nebija matentiski ticama
(2000. un 2001.), ja na skaits nefrsniedza 50 gab un to za masa bija
mazka par 66.2 g i

2002. gad nezlu negaivo ietekmi uz raZu noteica regresijas
viemadojumos: raZai un nep skaitam (2):

y =—0006x+ 5.6852, 2)
kur

y — graudu raZagdrain yield t ha®;

x — divdigllapju nezlu skaits humber of dicotyledonous weeds

gab /plantsm?
un raZai un neitu zdai masai (3):

y =-0.0035«¢+5.6109, 3)
kur

y — graudu raZadrain yield t ha*;

X — glivcigllapju nezlu zda masa fresh weight of dicotyledonous wegds

gm,
kuri pa@adija, kads bija graudu raZzas samajims, nezlairibas Aditajam
palielinoties par vienu viéhu.

Vasaras miezodekartotajos izmdginajumos 2000. — 2002. laki augu
augSanas un atibas apgkli bija izveidojuSies 2001. gadoriekSauga kartupe
ieteke. 2002. gad iegitas viszeriakas razas un visliékais piegrnojums ar
nezilem un liekkais divdgllapju neZlu sugu skaits, kad vasaras miezi tika &tidz
pec ziemas kvieSiem. Baltbalanda domiga visos tfs iznEginajuma gados. Is
ipatsvars bija gantr puse vai vaiik no visu nezju kopskaita, bet 2002. gadis
skaits — 68% no visu nan kopskaita un 2a masa — 85% no kéjas neilu zdas
masas. Kulirauga vrpoSanas stadijagiluma veiktap nezaju uzskai¢ noteikts,
ka divdgllapju nezlu skaits un to 2a masa bija Btiski samazigjies (P < 0.001)
variantos, kur bija lietoti herbidi mieZu ceroSanas stadijakigma.

Noteikts, ka starp herhitu lietoSanas variantiem nebijantiskas
atiribas, turkit tikai 2000. un 2001. gada izginajumos konstaja tendenci, ka
herbiadu maigjumu variantos bija augita efektiviite nek tajos, kur lietoja
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herbiddus atsevil. legitas vasaras miezu graudu razas: 2000a@aé 3 t hd,
2001.: 3 — 4 t Haun 2002.:1dz 2 t h&.

Vasaras miezu graudu raza kontroles vafia2@01. gad vidgji bija
3.4 tha. 2001. gaa izmeginajuma noteikta cie$a, negag, lingira un Hitiska
sakalba starp vasaras miezu razu un tildpju neazlu skaitu (jx = -0.76,
P <0.01) un to 4@ masu (§ = -0.77, P < 0.01). Na negaivo ietekmi uz razu
noteica regresijas vigadojumos: razai un ne skaitam (4):

y =-0.0028 + 3.6229, (4)

kur
y — graudu raZadrain yield t ha*;
x — divdigllapju nezlu skaits humber of dicotyledonous weeds
gab /plantsm?
un raZai un neitu zdai masai (5)
y =-0.0007%+ 3616, (5)

kur

y — graudu raZadrain yield t ha*;

X — givdgllapju nezju zda masa fresh weight of dicotyledonous wegds

gm,
kuri paidija, ja vasaras miezu graudu raZagjiidt 3.6 t ha, tad nezlu skaits
78 gab rif un to z4a masa 297 g fhvargja samaziat graudu razu par 0.2 t ha
t.i., 5.6% no vidjas razas. So divdllapju nezlu skaita unas zdas masasiimeni
uz nf var noteikt par neitu kaitguma slieksni vasaras miezos, jo A. Rasiin
M. Tauripas [Etijumos noskaidrots Pacunsm, Taypuns, 1979), ka herbidu
lietoSana §uma neattaisnds, ja razas paaugsijnms nav 5%.

Razas struktirelementu un nezlu sakarbu pétijumi Rigas rajona
AdaZu pagasi 2001. — 2002. Ziemas kvieSkontroles laugju paraugilu
paraugos 2001. gaddomirgja iruma kumate (98% no nexu kopskaita), bet
lauka vijolite: variantos, kur lietoti herlidi. 2002. gad kontroles laugiu
paraugos noteica 14 ria sugas, no kuru kopskaita 45% bijarzh \gjagrikis,
21% bals balanda, 8% Ttuma mkstpiene un 6%Tituma radzene Qerastium
arvensel.). Darza \&jagrikis pec skaita domigja af visos variantos, kuros tika
lietoti herbiadi, jo to efektivitite bija tikai no 54.6%1tiz 70.4%, bet bals
balandas urituma mkstpienes ierobezoSaherbiadu efektiviite bijaloti augsta
(94 — 100%).

Tikai 2002. gad paraugos konsth negatvas, litiskas (P < 0.001)
sakafbas starp néiu skaitu un produk¢o stiebru skaitu (x = -0.29), ziemas
kvieSu \arpu garumu (% = -0.49) un graudu skaituaspa (r,x = -0.18), kad
kontrok nezlu skaits bija lielks par 185 gab th 2001. un 2002. gadziemas
kvieSos tika noteiktas neg@aas, \djas hitiskas koredcijas starp produkto stiebru
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skaitu un nezju gaissauso masu (attigc (r,x = -0.14, P < 0.05;,¢ = -0.19,
P <0.001). 2002. gadmatenatiski pieradita negawva sakaiba starp neiu
gaissauso masu un kvieSgrpu garumu (f = -0.35, P < 0.001) un graudu skaitu
varpa (ryx = -0.18, P < 0.001). Tas raoia, ka ne@eém konstatta hitiska ietekme
uz ziemas kvieSu raZas fogfanos.

Vasaras miezu2001. gad izmeginajuma no kontroles varianta laugem
ievaktajos paraugos tika konsttd tikai bali balanda, bet ar herbitem
apstadatajos lauajos kopuna tika noteiktas 7Aismiza divdgllapju nezlu sugas,
t.sk. vissastopafthas bija lauka vijoite, maura @&ene, drza \gjagriis.
2002. gad izmeginajuma paraugos kopuimoteiktas 9smiza divdgllapju nezlu
sugas, kontr@l pec skaita domigja balé balanda (76% no kopskaita), bet ar
herbiadiem apstidatajos variantos adauka vijoite un dirza \Ejagrikis. Vasaras
mieZos abosdgtijumu gados konstgja negaivas vidji cieSas latiskas (P < 0.001)
sakafbas gan starp proddio stiebru skaitu un neu skaitu (attietgi: r,, = -0.44
un ry = -0.47), gan produkto stiebru skaitu un nefu gaissauso masu (atigc
fyx = -0.42 un y = -0.45).

Herbiada granstars lietoSanas variantasaras miezu iz&ginajuma
2002. gad ieguta batiski zenaka 1000 graudu masa, ®hlinot ar kontroli un
pargjiem diviem herbitdu lietoSanas variantiem. Hera granstars
izsmidziraSana loti sausos meteoragliskos apgtklos, kad apsmidzima
kultarauga augSana ir aizkete (2002. gada maija tredajelade nokrigi netika
registréti), vargja ietekn® miezu produktiviites &ditajus. Tikai 2001. gaal
izmeginajuma konstagja batisku negawu, vaju sakatbu gan nezlu skaitam
(rx =-0.21, P < 0.01), gan gaissausai masai ar 1080dg masu {§ = -0.32,
P <0.001), jo meteorofiskie apsikli 2002. gad ietekngja herbiadu
selektiviiti. 2002. gad izmeginajuma bitiska negava vaja korehcija noteikta
starp graudu skaituagpa un nezlu skaitu, gaissauso masuy (¥ -0.12, P < 0.05),
bet 2001. gadl ta tika materatiski pieradita tikai ar nezlu gaissauso masu
(ryx=-0.15, P < 0.05). Na skaits kontroles variaat 83.2 gab " nebija
pietiekoSi augsts, laititiski ieteknetu graudu skaitu, kas veidojasrpa. Mazks
sugu skaits no kontroles variantiem ati®s ziemas kvieSu un vasaras miezu
paraugos, s@zinot ar tiem, kas bija no lawéém, kuros izsmidzifja herbigdus,
norada, ka konkustspejigu neilu klatbatne (fruma kumete, bali balanda)
ietekngja ne tikai kultiraugus, bet arkonkurené starp sugm samazigja citu
nezlu skaitu gjuma.

Herbiadu lietoSanas variantos vasaras miezu pradokstiebru skaita
palielinsjums, saldzinot ar kontroli, bija dtisks (P < 0.01) abosgfijumu gados,
jo nezles tika ierobezotas, kad kifthugam bija 4 — 5 lapas un aks — 1dz
41sto lapu stadijai, kas nodro8ja kultiraugam labkus attstibas apsiklus
produkivo stiebru veidoSanai. Ziemas kvieSos protukistiebru skaita dtisks
palielimjums konstadts tikai 2002. gaal jo 2001. izmaginajuma domirgja
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ziemotspjiga divdigllapju nezle firuma kumeate, kurasipatsvars &§uma bija
vairak ka puse no visu népu kopskaita. T galvenolart sadga tieSi ruden kad
ziemas kvieSi bija ceroSanas stadiin bija kultrauga konkurents augu ees
faktoru izmantoSan

Herbicidu lietoSanas efektivifites \ert gjums vasaras miezos
Rigas rajonaAdaZu pagasi, 2000. — 2002.

Vismazikais nezlu skaits kontroles variahtkonstagts 2000. gadl
(6. tabula; 77 gab 1), kad vasaijus audzja pec neaimemtis kimiskis papuves.
Audzgjot vasaras miezus ép kartupéiem vai ziemas kvieSiem 2001. un
2002. gad, nezlu skaits kontrdl bija attiegi 170 un 198 gab ) bet 2002. gad
nezlu zda masa prsniedza 900 g th Izmeginagjumos noteiktas 15 —
22 divdgllapju nezlu sugas, t.sk. baltbalanda bija 30 — 48% no ru
kopskaita, lauka vijate 20 — 29%, &tza \Ejagrikis 3 — 19% un ganu pliks 1 —
7%. Augstu piegrpojumu ar velnarutku gbekliti (Erodium cicutarium (L.)
L'Her; 38.7 gab nf; 23% no nezlu kopskaita) izréginajuma kontroles vidis
konstagja 2001. gaal

Pavasara meteor@iskie apsikli 2000. un 2002. gad nelabligi
ietekngja kultiraugu augSanu un #iibu, &dél Sajos gados i@da graudu raza
bija loti zema, bet 2001. gada bija par 32 — 47% audgdta. Bitisks raZzas
pieaugums tika noteikts herlilt lietoSanas variantos tikai 2001. gaklad victja
vasaras miezu graudu raza bija 3.8t (& tabula).

Vasaras miezu izaginajumos herbitdu lietoSanas rezata batiski
samazifjas gan divagllapju neilu skaits, gan to Zamasa, satizinot ar kontroli.
Vasaras miezuggumos 4 — 6 neglas fgc herbiédu smidziasanas, lietojot Senona
biologiska daudzveitbas indeksu H'), tika konstadts, ka kontroles laugos
aprkinatais indekss 2000. un 2001. gadlija lielaks, nek tajos, kur tika lietoti
herbiadi (3. att.).

2002. gad izmeginajuma kontro¢ konstatja augstu piesnojumu ar
balto balandu (94.3 gab %) kas bija 1.4 reizes augks neki 2001. un 4.1 reizi
augsiks nekd 2000. Lauaios, kur bija lietoti herbiili, 2002. gaa uzskaittas par
8 nezlu sugm vairak neld kontrok, jo kontroles variantos dondja bala
balanda gan g skaita, gan g zdas masas. d nonfca citas sugas, kam bija
mazika zda masa un bijaalinakas [&c to atistibas rakstura. 2001. un 2002. gada
izméginajumos, palielinot herbida granstars lietoSanas devu, FmEoiski
samazigjas af Senona indeksagitiba. Lietojot duploans super vasajos, $ida
tendence tika na@vota tikai 2000. gaal

2000. gad herbiada duplozna super pilnas rekomegtds lietoSanas
devas variantos aflfinatais biolgiiskas daudzveitbas indekss bija dbiski
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zeniks, saldzinot ar kontroles, abu zéko devu (Y4 un %) un granstara pilnas
devas variantos i@tpjiem iditajiem. Herbidda pilnas devas lietoSanas rezilt
tika iegita 100% efektiviite idu neilu, ka, piengram, fruma kumeates, fruma
gaura, paras$ virzas un ganu pliksta ierobezoSanun kopuna tika uzskaittas
tikai 3 nezlu sugas. Biolgiskas daudzveitbas indeksaartiba granstara zeikas
devas (¥4) lietoSanas variantos bijatigki zentka ki kontroles variantos, jo
herbiada efektivitite pie iz\eleétas devas ir par zemu (67 — 73%) lauka wigd,
tiruma kumettes un drza \gjagrika zdas masas ierobezodarka ar konkurences
starp sugm rezultita atistjas pec zdas masas lieki, tadgjadi konkugtspejigaki,

So sugupati, nela laucinos, kuros tika lietots herhits liekkas devs.

6. tabula /Table 6
Korelativas sakaifibas starp vasaras miezu razu (y) un divigllapju nezalu
piesarnojumu (x)
Correlations between spring barley yields (y) aridatyledonous weed
infestations (x)

Raditaji/ Values 2000 2001 2002
Korelacijas koeficients (raza un skaits)/ i . i}
Correlation coefficient (vield and number) 0.02 0.46 0.05
Korelacijas koeficients (raZza un zia masa)/ ) . )
Correlation coefficient (yield and fresh weight) 0.09 042 0.05
Vidgja graudu raZadverage grain yield, t ha 2.63 3.78 2.04
Nezu skaits kontrdd, gab nr/

number of weeds in untreated, numbé&r m 77.0 1700 198.0
Nezlu zda masa kontrd, g m?/

fresh weight of weeds in untreated, § m
Batiskuma Tmenis/Probability: * P < 0.05

158.8 919.0 282.0

2001. gad herbiada granstars pilnas rekometis lietoSanas devas
variantos biolg@iskas daudzveitbas indekss bija tthiski zentks, saidzinot ar
kontroles un duplana super pilnas devas variantosttajem /ditajiem, jo
ieguva 100% efektiviti devipu nezlu sugu skaita samazfara, t.sk. ar
domirgjoSo nezju parasts virzas un ganu pliksia ierobezoSan 2002. gaa
izmeginajuma kontroles un herbida duplozns super zeakas devas lietoSanas
variant domirgja pec skaita 3 divebllapju nezlu sugas: badt balanda, lauka
vijolite un dirza \gjagrikis, tis bija 75% no visu nafu kopskaita. $da daZu
nezlu sugu un augu skaitansvara unidz ar to augu izplgtas neizidzinatibas
rezulata Sajos variantos tika i@ts hitiski zeniks biolasiskas daudzveitbas
indekss, satizinot ar @argjiem ieditajiem &aditajiem.
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RazoSanas riska neneSanai, lietojot herbidu samaziitas devas, tika
aprkinata varhitiba iedit razas pieaugumu vasaras mieZjursa, ja herbigdu
devas palieliatu no 0 uz %, no Y2 uz % un no % uz pilnu lietoSategu.
lesgjamiba iedit raZas pieaugumu, lietojot granstarugtiéki samazigjas
(P < 0.05) ar katruakoSo prepatta palielirato devu: 75; 56; 50%.

2.5
2 -
g )
. 15- 3 K
H 2 %
G )
1 > [
] o
i o
- ) o)
0.5+ FHE 3 [
S %
() 4
0. . [+ K

2000

Gads un varianti/

Year and treatments B1 02 03 B4 B©E5 D6 @7

3. att.Vasaras miezu 8jumu nezalainibas sumngjosais \ert gjums
4 — 6 nedlas [Ec herbicdu smidzinadanas, lietojot Senona biokgiskas
daudzveidbas indeksu H’)./
Fig. 3 Shannon Diversity Index (H’) values for summary euations of weed
infestations in spring barley 4 — 6 weeks after baide application.
1. Kontrole/Untreated 2. GranstarsBranstar, 3.75 g ha
3. GranstarsBranstar, 7.5 g hd ¥; 4. GranstarsBranstar, 15 g ha 2,
5. Duplozins SuperDuplosan Super0.5 L ha;
6. Duplozins SuperDuplosan Superl.0 L ha;
7. Duplozins SuperDuplosan Super2.0 L ha;
Apzimgjumi/ Symbols,?” + Citovets/Citowett 100 g 100 [* H,0.

Herbiada duploans super lietoSanas variantos graudu razas
paaugstifjuma varliitibas &ditaji bija pre€ji granstara variantiem:; 58; 67; 83%
(P < 0.05). So akiribu vagtu skaidrot ar prepatu efektivitti, it seviki nezlu
zdas masas ierobezo$anjo tas samazi@jums, saidzinot ar kontroli, lietojot
granstaru, bija: 90.6%, 93.2% un 97.8%, bet dupiozsuper: 80.1%, 87.4% un
95.7%. Sablzinot ar kontroli, lietojot duplans super pilnu devu, graudu razas
pieaugums bija 115%, bet variantos ar granstara pievu: 109%.
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Nezlu ietekmes uz graudu razu satizinoSais \&rt gjums
ziemas kvieSu un vasaras mieZEgimos

Vidzemes novada monitoringa vietu Akr uzskai¥s devipu gadu
noverojumu period un nezlu ierobezoSanasépjumu lauku izngginajumos
graudaugos noskaidrots, ka vishiesastopamkas gan | augi €juma, gan k
seklas augse noteiktassmiza divdgllapju nezles. Herbitdu lietoSana varit ka
viens no iesgiamiem efekiviem ismiza divdgllapju nezlu ierobezoSanas
pagémieniem, tordr batiski graudu razas zudumi ir tikai atsduiSnez]u sugu
ietekTg, ja €juma piesirnojums arim ir augsts.

Noteikta negatva hitiska sakaba starp graudu razu un @aggribu, kad
kontroles variantos ziemas kvieSos dogarpec skaitaismizZa vasaras diidllapji
balta balanda un @tza \&jagrikis (2002.). Ja graudu razamsénis ir 5 — 6 t ha tad
baltis balandas skaitam (i&ginajuma tas varja no 0.3 idz 54.7 gab i),
noteikta vidji cieSa negava sakaiba ar ziemas kvieSu graudu razy & -0.54,
P < 0.05), betas zdai masai ietekmesikiskums nesasniedza 95% ticdas
limeni. Dirza \&jagrika skaitam (izréginajuma varigja no 4.3 idz 15.0 gab f)
un @i zdai masai (1.6 — 10.9 g fh sakatba bija cie3a, kas rada par # sugas
bitiski negaivo ietekmi uz graudu razu (attigt r,x = -0.66, P < 0.01; = -0.75,
P < 0.001).

Vasaras miezos 2001. dalitiski razas zudumus ieteldja nezlu sugu
sasivs €juma. Kontroles variarit pec skaita domigja ismiza divdgllapji: balté
balanda (37.3 gab f) parast virza (7.3 gab ™), ali (6.0 gab rif), dirza
vejagrikis (4.7 gab i) un velnarutku dgibekiite (3.7 gab M) un %o nezlu skaits
bija 80% no visu natu kopskaita. Sajizméginajuma vislielaka vidgja viena auga
zda masa ap#kinata akiem — 10.3 g un velnarutku@reklitei — 6.6 g.

Piegrpojums ar balto balandu bija attigt 5 un 10 reizes ligks par
iepriekSmirgto nezju skaitu, torar tas viena auga vija masa bija tikai 4.2 g.
Saldzinot starp neitu sugm to kaitgo ietekmi uz vasaras mieZzu graudu razu,
aprkinats, ka vislatiskakais raZzas samazjums noteikts no dk zdas masas un
velnarutku gibekiites skaita. Visaugshais ticanibas tmenis (P < 0.001),
safdzinot starp nedu sugm to kaifgo ietekmi uz vasaras miezu graudu raZzu,
noteikts no alu zdas masas lieluma,fr= -0.74) un velnarutku gbekiites skaita
sgjuma (ryx = -0.77).
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SECINAJUMI

1. Vidzemes novada iBas, G@su, Valkas, Valmieras un LimbaZzu rajonu
monitoringa vieds, kur augu mak kopunma 67% bija graudaugi, konstihs
64 nezlu sugas, naatm 61 — graudaugos un 39 abzsugu 8klas, no kuim 33 —
graudaugos,&domirgjosas noteiktagsmiza divdgllapju neiles;

a) kultirauga izele noteikta & noamigakais nezlu kopEjo skaitu ietekrgjoSais
faktors (R = 31.0%); bet neliel&imisko nezlu ierobeZo$anas apjomald22%
no 45 uzska#im) vismazk noZmigakais — herbitdu lieto$anaff, = 3.0%);

b) faktoru kopumam kulfraugs, lauks, gads’Rf, = 28.3%) konstata
visnoZmigaka ietekme uzismiza divdgllapju nezlu <klu skaitu, bet uz
daudzgatho divdgllapju un vien@llapju nezlu <klu skaita izmajam
vislielakais ipatsvars noteikts ,priekSaugs, lauks, gads” &kaip iedarhbai
(attieagi: R% = 67.3% un 55.9%).

2. Palielinoties graudauguipatsvaram augu mg, palieliijas <jumu
piesirnojums ar neém un nezlu sugu skaits, kan nezju sklu skaits augsh
bet domirjoSo nezlu sasivs nemaifjas.

3. Konstatts, ka 15 — 40 % no nglm <klu sastopaiias atgiribam augsa
nosaka So n@ju sugu sastopaiva €jumos, §klu skaita izmajas hitiski ietekne
gan §jumu koEja nezlairiba (F = 76.0%, b = 46.6, P < 0.05), gan
piesirpojuma imenis ar daudzgaghjgm nezlem (° = 84.5%, b = -34.6,
P < 0.01) pirms diviem gadiem, ja ir veikta ikggdaugsnes virgktas aperSana.

4. Vidzemes novada monitoringa vigtdomirgjoSo nezju sugu sagvam nav
konstatta krasas ak¥riba saildzinot ar prgjos Latvijas novados noteikto, bet
safdzinot ar uzskaites rezattem 1947. gadl konstagts, ka ziemju sjumos
atsevigas sugas (parastais lktik, rudzu #cauza) vairs nav sastopamas;
ieverojami samazifjusies paradt pelaka, paragts mallépes, mazs skibentes,
tiruma kosas un &k izplatba, bettruma kumetes — palieligjusies.

5. Bitisks razas pieaugums heripig lietoSanas rezdla tika iedits un utiskas
negaivas korelawvas sakaibas noteiktas starp graudu razu un giggumu ar
divdigllapju nezlem:

a) ja ziemas kvie$u graudu raza ir 5 — 6 ba kontroles variaatdivdig]lapju
nez|u skaits 102 augi i to zda masa 132 g (P < 0.01);

b) ja vasaras miezu graudu razas ir 3 — 4’t tna kontrot divdigllapju neslu
skaits 78 augi fiun to z& masa 297 g (P < 0.01).
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6. Graudaugu razas veidojoSo stimktementu un divigllapju nezlu sakaibu
petijlumos:

a) noteikta htiska negava nezlu ietekme uz ziemas kvieSu prodikt stiebru
skaitu, V&rpu garumu, graudu skaitlanpa, ja juma nezlu skaits lieiks par
190 augi 1t un to gaissadsmasa 369 g (P < 0.05);

b) noteikta latiska negava nezlu ietekme (P < 0.001) uz vasaras miezu
produkivo stiebru skaitu, jagguma vismaz ir 85 augi f nezlu un to gaissads
masa 160 g ih

7. Vasaras mieZos herida lietoSanas apgtlos:

a) neilu biologiskas daudzveitbas indeksa artibu hitiski ietekne domirgjoso
sugu: balis balandas,a@lza \gjagrika un lauka vijates skaits §umos un aukina
un sulfoniluinvielas grupas lietoto herhitu atkiriga efektivitate to ierobezoSan
b) raZzoSanas risku nengjuma noteicoSais ir herbidu iz\Ele, jo iesgja iedit
razas pieaugumus, lietojot atka grupas herbidu iesgjaniba hitiski palieliras,
bet sulfoniluinvielas grupas prepsa variantosa batiski (P < 0.05) samazas ar
katru rikoSo prepaita palielirito devu. lespanibu iedit razas pieaugumus,
ietekn® prepaifitu efektiviite nezlu, it ipasSi domigjoSo: balis balandas, lauka
vijolites, dirza \&jagrika ierobezoSam
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INTRODUCTION

Weed control has a very important place in thehretogy of crop
production. Weeds compete with crops for factorplaft life and adversely affect
the yield and quality of the crop. The climatic ddions in Latvia are favourable
for the development of weeds and if the weeds ateontrolled, the numbers of
weed seeds in the soil can increase markedly ezah y

Research in Latvia on the dynamics of weed infestain crops, the
species composition of the weed populations anahgde in them had begun in
1947, when it was organised by botanist Alfreds if&aslnvestigations were
continued in 1970 — 1980. In 1990 land reform invisachanged the structure of
land ownership. The main management type was fafailyjs, household plots
and part—time farms which replaced the previougdestate collective farms. The
average farm size was then 13 ha of agriculturatl.larhe area treated with
herbicides decreased rapidly (1986 — 1990: 7226s#nd ha; 1993: 148 thousand
ha). The proportion of the total cropped area urmgeals increased: in 1994 it
was 41%, but by 2001 was 52%. In addition, thers avaecline in the quality of
soil tillage, and all these changes resulted ineiased infestations of weeds in
growing crops.

In 1994, the Department of Soil Management of laatJniversity of
Agriculture (LUA), LUA Skriveri Research Centre atige Latvian State Centre of
Plant Protection started to collaborate in a jprdgramme funded by Scientific
Council Grant Nr 93.729 on “Distribution of weedsthe Republic of Latvia, their
botanical composition, dynamics and harmfulness] aptimisation of weed
control and limiting measures”. This involved makimepeated annual weed
assessments in a fixed selection of monitoringsaealifferent regions of Latvia
and continued the studies which were started bybttanist A. Rasins in 1947.
This work was undertaken because the economictisituin the country had
changed since the previous research had been dongeed infestations: the
resources for herbicide purchase and the implertientaf weed control measures
had both decreased. Data for variations in the vepedies composition in crops
are available in the literature, but it was notgiole to find results from which to
determine the influencing factors that caused tlabsanges or any description of
the relationships between above—ground weeds aed waeeds in cereals during
any long period. Using methods of linear regressioalyses it was possible to
estimate the relative influence of factors on thifedences in the weed infestations
in the monitoring areas.

Integrated weed management systems should be basadombination
of rational methods and approaches which couldthegeoth prevent large losses
of yield by reducing of the infestation of weedsddmave minimal direct and
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indirect adverse effects on the environment. ltingortant to determine the
economic threshold of harmfulness (ETH) at whichspecified conditions and
specified agrophytocenosys, weed control could fiiective and profitable. To
determine the ETH it is necessary to know the imahip between crop yield and
weed infestation. This research included trialspning barley with herbicides at
full, ¥2 and % of the recommended doses to evalbatk the efficacy of weed
control and the effect on grain yield. The studpesformed were focused on
cereals, because these are the main crop groumgrowatvia. In the literature
there were few results for the relationships amlengls of cereal grain yield and
the density of weeds in the crop with evaluatiohsheir significance. Obtaining
such results would allow further comparisons with tesults of investigations in
other countries.

The aim of the research

To evaluate the changes in weed infestations ieatglin the monitoring
areas, making an assessment of the factors infhugrnzrop and soil
infestation with weeds, including the crop and wee@nagement
measures in the crop rotations, to clarify theti@teship between grain
yields and weed infestations in spring barley aittev wheat.

The tasks of the investigations

1. To investigate the changes in the numbers ofisv@ecrops and seeds
in soil in five monitoring areas in the Vidzeme imy under the
conditions of practical crop production.

2. To determine the relationships between weedstaf®n in winter
wheat and spring barley and grain yield, includisgnajor components.
3. To assess the changes in weed biodiversity andhé risk to
production in spring barley under the conditionfiefbicide application.

Novelty of investigations

1. The factors that influenced changes in the vieftations in cereals
in different crop rotations were established arel riflationship between
actual flora and potential flora was determined;tfe first time in Latvia
the soil infestation of seeds in monitoring areas wetermined over a six
year period;

2. The effects of weed infestation on grain yielddaits major
components in winter wheat and spring barley, dre importance of
individual weed species, were determined, with s®sents of
significance for evaluation relationships;
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3. For evaluations of the influence of herbicidglagation the indices of
weed biodiversity were determined, as well as isieto production from
the application of different herbicides at varialases.

The results of this research have been disclasdd ipublications and 1
congress abstract.

The results of these experiments have been repateinternational
conferences: in Estonia 2000, Great Britain 200ithuania 2002, Latvia and
Germany 2004; at international scientific confeesicLatvia 2000, 2001, 2002,
Estonia and Belarus 2002; at Symposiums organizedhb European Weed
Research Society: in the Netherlands 2002, Turk®B82and Italy 2005; at 22nd
Congress organized by the Nordic Association ofi@dtural Scientists in Finland
2003; at a conference organized by the Associatfofspplied Biologist in Great
Britain 2002, at a conference organized by the éission for Crop Protection in
Northern Britain Scotland 2002.

CONDITIONS OF RESEARCH AND METHODOLOGY

Structure of research work For performing the tasks of investigation
for this thesis the research work was carried ouivie monitoring areas in the
Vidzeme region and in field trials in the Riga digt Adazi parish. The names of
administrative places were used which were in fataeng the research period,
before “The law for administrative territory andapés of inhabited locality”
(“LV”, 202 (3986), 30.12.2008) was adopted in Saedim 18 December 2008
[implemented 31.12.2008].

Monitoring areas of Vidzeme region Research for annual counts of
weeds (monitoring system) in the actual flora amsl weed seedbank was carried
out in the Vidzeme region (one of four historicadritories in Latvia, lying in the
north—east of the country) in monitoring areasive flistricts (Riga, Cesis, Valka,
Valmiera and Limbazi), to determine the abundanteveed species and their
groups in Latvia and the dynamics of their occuzeerThe crop rotations and the
crop husbandry, including the weed control measunese determined by the
individual farmers in accordance with the interesttsheir commercial activities
thus only in one case, in the Cesis district maititparea, was a classical crop
rotation followed; in the others, crops were growithout recognised crop
rotations (Table 1).

In the 17 ha monitoring area in Cesis districPirekuli parish (57°31'15"
N, 25°27'29" E) the soil was sod—podzolic soil (P\Mfeam (L), pH KCI 5.5,
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content of organic matter 16 gkgin cereals the herbicide RP 2.4-D SC (2,4-D,
500g L") was applied in 1995, but BASF MCPA SC (MCPA, 760" was
applied in 1999 and in 2002. In the potato cropu§i25 WG (rimsulphuron
2509 ha') was applied.

In the 30 ha monitoring area in Riga district ida&i parish (57°05'23" N,
24°18'37" E) the soil was sod—podzolic soil (PY6gmy sand (LS), pH KCI 5.1,
an organic matter content of 12 g 'kgln the potato crop the herbicide
Sencor 7G.p. was applied (metribusin 700 gkgln 1996 — 2000 the herbicide
Granstar 75 WG (tribenuron-methyl 750 g'kevas applied.

In the 15 ha monitoring area in Valka districtRtani parish (57°35'42"
N, 25°45'50" E) the soil was sod—podzolic soil (P\Meam (L), pH KCI 6.2,
content of organic matter 27 g kgChemical weed control was used once only in
spring barley in 2002, when Kemira MCPA 750 SC (MCH50 g L) was
applied.

In the 14 ha monitoring area in Valmiera distriot Renceni parish
(57°44'28" N, 25°25'09" E) the soil was sod—podzebil (PVv) loamy sand (LS),
pH KCI 6.2, content of organic matter 16 g'k@hemical weed control was done
once only in oats in 1999, when RP MCPA 750 SC (MCP50 g L) was
applied. The timothy and red clover were cut onJiBe 2001 and in the second
successive year on 1 July 2002.

In the 15 ha monitoring area in Limbazi distriet Vidrizi parish
(57°21'05" N, 24°40'39" E) the soil was sod—podzsbil (PVv) loamy sand (LS),
pH KCI 6.0, content of organic matter 18 g*k@hemical weed control was done
in 1995, when RP 2.4-D SC (2.4-D, 500 Q) lwas applied. In the monitoring
areas where potato and sugar beet were grown, mieehaveed control was
carried out during the growing season.

In the monitoring areas the occurrence of each weed species was
recorded as percentage frequency by the method. d®a&ins and M. Taurina
(1982). Assessments were made in each year aetfierting of July. From 1997,
soil samples for weed seed assessment were cdllactbe same time as the plant
counts by the method of Dospehov B., I.Vasiljewand Tulikov A. {Tocnexos,
Bacuses, Tymukos; 1977). The seed numbers were converted to nunpserat
for soil to 0.05 m depth.

The species were assigned to weed groups on thie ba life form
(annual or perennial) and morphological charactédicotyledonous or
monocotyledonous). In turn, annual dicotyledonouseds were classified by
period of growth and perennial dicotyledonous weedse divided by depth of
root system and type.

To determine the weed dynamics for each specidseach biological
group of weed species within the nine year peri@g¢ — 2002) and weed seed
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number within the six year period (1997 — 2002) evealculated and also
expressed as percentages of the total weed numbé&persion around the
averages (weed number and weed seed number) wessedsusing the standard
error.

Comparisons of the averages for species and tHegiial groups of
weeds were made among the groups of crops by amalfysariance. To examine
the relationships between the occurrence of weadtpland weed seeds, the
relative frequencies were compared, i.e. the fraquef occurrence (by years) of
each weed species during the whole monitoring derfor plants: 9 years, for
seeds: 6 years. The species were ranked in ordewdieg to frequency of
occurrence. The relationships between occurrenacgeefl plants and seeds were
evaluated by correlation and regression analyses.

The data for total weed plant numbers and totathmrs of weed species
in each weed biological group in the observatiogaarin Vidzeme region in the
five districts were subjected to analyses of va@ato examine the effects of fields
and years and the differences in numbers of weadtpland numbers of weed
species among different crops and crop groups.

The relative importance of ,field”, ,year”, ,crop”,previous crop” and
.herbicide” as factors to explain the observed desnduring the monitoring
period in the numbers of species plants and seedsaasessed by fitting simple
and multiple linear regressions to the data forheaeed group. The adjusted
determination coefficientRf; Arhipova, Bilina, 2003) was used to assess the
relative importance of the factors singly and imbénation.

Field trials to examine the relationship between grain yield kvel of
weed infestation and to examine the effects ofyapglherbicides were carried out
in 2000 — 2002 in the Riga district in Adazi partst sod—podzolic (PVv) loamy
sand (LS) soil. Each year the trials were in ddferfields where the crop rotation
and crop husbandry (except plant protection inttiaé¢ plots) had been decided by
the farmer according to the agro—economic intergfshés commercial activity.

The soil in the winter wheat fields had pH KCI 4-64.9, an organic
content of 11 — 22 g Kg In 1999 and 2000 the soil was cultivated in theumn
after potato harvesting and in 2001 after springeathit was ploughed and
cultivated. The variety of winter wheat ‘Pamjatidi®a’ was sown in 1999, 2000
and 2001, respectively on 23, 15 and 27 Septenhbéhe trials 2000 — 2002 the
herbicides were applied each year on 25 April whigs crop was at growth
stage 25 — 29. A fertiliser top—dressing of 120\kga® was applied.

The soil in the spring barley field had pH KCI 4-85.6, an organic
content of 14 — 21 g Kg The spring barley fields were ploughed in theuaut
and cultivated twice before sowing. In 2000 thepcwas sown after non-cropped
chemical fallow, in 2001 after potato and in 200@rawinter wheat. The variety
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of spring barley ‘Abava’ was sown in 2000, 2001 @802 respectively on 5, 7
and 4 May and in the trials the herbicides wereliagpn 31, 30 and 24 May
when the crops were at growth stage 12 — 14. Allifent top—dressing of
100 kg N h& was applied.

The treatments in the trials to examine the refethip between cereal
yield and the level of weed infestation in winteneat and spring barley are shown
in Table 2 and for the trials to examine the eHeaft applying herbicides in Table
3.

The herbicides used in the trials were from thiplsnylurea group:
Granstar 75 WG (tribenuron—-methyl, 750 g'k@nd the from the auxin group:
Duplosan Super 600 SL (dichlorprop-P, 3109t MCPA, 160 g [ +
mecoprop—P, 130 g1). The surfactant Citowett (alkylphenyl condensate)s
added in a tank mix with Granstar.

All the field trials were arranged in randomizedbdks with four
replicates. Plot size: 30 m2. The evaluations obic&le efficacy in the cereals
followed EPPO Guideline No. 93. Complete plant ectibn measures along with
the weed control were applied. Herbicide treatmemtye applied using a
knapsack sprayer “Gloria” with flat—fan nozzles XEEJET 8003VS, delivering
spray volume 300 L hhat pressure 300 kPa.

In the field trials the plant numbers and fresh weights of each iddadi
weed species were recorded at three random plattea each plot with the aid of
a 0.25 nif frame, once during the growing season 4 — 6 wagtks treatment with
the herbicides. Weed numbers and weights wereaaestd to per f The total
yield of grain from each plot was harvested byltdambine “Sampo 500",
recalculated to t hhand given at 100% purity and 15% moisture content.

For research on the components of crop yield (rarmdd productive
stems, length of ear, 1000—grain weight, numbegrains per ear) and weed
infestation, sample sheaves within a 0 2frame were collected from each plot at
15 (winter wheat) or at 20 (spring barley) placEse weed number and weed
air—dry weight per fwere determined.

To determine the relationship between the yielfispring barley and
winter wheat and the numbers of dicotyledonous wedbe data from the
untreated plots and the plots treated with herbiidere subject to heterogeneity
analyses of variance and correlation — regressiatysis. Effects of weeds on
yield were determined by regression equations, &her= grain yield, t hd and
x = dicotyledonous weed number, plant¥ or x = dicotyledonous weed fresh
weight, g n¥, I,x = correlation coefficient, o = regression coefficient,
r’ = determination coefficient; P% = level of protpi
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For a numerical assessment of biodiversity, then8bn diversity index
(H') was calculated by equation 1, where:

p: = proportion of total weed number in the monitgrarea calculated for
the f" weed species, according to method of Magurran @/B&gurran, 1988). The
index was calculated from the total numbers of wepecies and the number of
plants of each weed species present in the patididld. Differences among
Shannon diversity indexes were evaluated usingcalitvalues of Student's
t—distribution. In research on herbicide use fosifiee or negative effects in
regard to spring barley yield, the risk associatéti the production were assessed
by the method described by Z. Gosa (2003).

RESULTS OF THE RESEARCH AND DISCUSSION
Dynamics and factors affecting weed distribution inmonitoring areas in
Vidzeme region

For the purposes of comparing weed occurrencenagd dynamics, the
monitoring areas in the Vidzeme region were grougpambrding to the percentages
of cereals in the crop rotations. Group 1: monitgrarea in Cesis district, where
cereals were 44% of all crops in the rotation dyitime assessment period; group
2: the three monitoring areas in the Riga, Valkd afalmiera districts, where
cereals were 67% of all crops grown; group 3: naiig area in Limbazi district,
where cereals were 89% of all crops.

In the Cesisdistrict monitoring area the average density oédgat the
assessment time was 61.5 plants® rts,, = #12), ranging from 12 to
120 plants M (Fig. 1). From 1994 to 1999 the annual increasdemrease in the
weed infestation did not exceed the standard damthe average infestation. In
2000 and 2001 the weed infestation rose to 1.7stithe average of the 9-year
period.

At the weed assessments in sugar beet in 1994naggring barley in
1995, annual dicotyledonous species were domin@a@%(and 92% of total
number) and the total weed number was 40 — 50 plaAt In 1996, the first year
of red fescue, both total weed number and speciembar decreased in
comparison with previous years. There were chaimgése proportions of annual
and perennial weeds because the infestation ohpideveeds was 50% from the
total number. In 1997, in the second year of grgwmed fescue, all weeds
recorded at the assessment were perennial spengks5%% of them were
dicotyledonous and 45% were monocotyledons; intemdithe overall infestation
increased (47 plants h In spring barley, as a result of annual solage and
herbicide application, the proportions of perenrdaotyledonous weeds were
only 2.6% — 3.4% of the total number in 1998 anfl9l8nd annual dicotyledonous
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weeds increased annually. In potato in 2000, thbmu of weeds increased as a
result of an ineffective application of herbicidaté timing of application) and the
weed density was the highest during the observatienod; the proportion of
perennial weeds also increased (41% of total numniddre total weed number
decreased annually in triticale undersown with ¢leder in 2001 and in first year
red clover in 2002 in comparison with 2000. Moreowe2002 in the first year of
red clover there were sharp reductions in bothl taged number and species
number, as well changes in proportions of plantamiual and perennial weed
species: annual dicotyledonous weeds were only df5#tal weed number.

In evaluations of the changes within the biolobig@ups of weeds, no
annual dicotyledonous species were recorded aagbessment in 1997, although
overall these species were dominant in this cromtiom: 9-year average:
32.3 + 8.2 plants i the percentage of their number accounting fo6%2of the
total plant number. The dominant annual dicotyledenweed species weykola
arvensis (Murray; 10.7 #+ 4.1plants 7), Chenopodium albumL.;
3.1 + 1.5 plants i), Stellaria media(L.) Vill; 3.0 + 0.9 plants nf), Myosotis
arvensis (L.) Hill; 2.9 + 1.9 plants M), Tripleurospermum inodorurnL.)
Scp.Bip.; 2.7 + 0.7 plants f and Capsella bursa—pastorigL.) Medik.;
1.8+0.8 plants /). In the cereals of 1995 and 1999, after appbcatof
herbicides, the infestations of weed species thatewnot susceptible to the
herbicides (especiallghamomilla suaveolen@ursh) Rudb. aniola arvensis
increased in comparison with previous years.

The average density of perennial weeds in thisp crotation was
(27 + 6.3 plants /). Elymusrepens(L.) Gould) occurred in all crop groups; it
accounted for the highest proportion of all weeds 4% of total number) and had
the highest value of frequency of occurrence (prese 8 years). Perennial
dicotyledonous weed number significantly increasedthe perennial herbage
crops in 1997 and 2002. The numbersGifsium arvensglL.) Scop.) in 1997
(11 plants rf) and 2002 (12 plants™ were higher than the average for the
observation period (6.3 * 2.5 plant&)m

In this monitoring area the average density of dveeeds of all species
for the six year assessment period was 4698 seéds,m+ 904). In comparisons
of dynamics by years, there were remarkable chamgeseed seed number
annually during the period from 1997 to 2000, whiee differences among the
data for each year exceeded the standard deviatide (Fig. 2). Large decreases
occurred in 1998 and 2000 in comparison with theceding year, but an increase
occurred in 1999. There was no annual soil tillageveed control in the grass

* the author given only once when species is meetidinst time in text
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crops in 1996 and 1997 which decreased the nunftermual weeds and species,
as well as the total infestation with weed seedth@ésoil in 1998 and 2000. Of
16 identified weed seed species present in soipkEnonlyChenopodium album
seeds were present in the soil samples in all sfessment years; on average, it
accounted for 67.1% of the total weed seed number.

There were no significant differences betweenasrand other crops in
weed plant number or seed number. There was aclesg (r = 0.80), statistically
significant (P < 0.01), relationship between thagity of annual weed plants and
their occurrence as seeds. The variation in arwead seed numbers in the soil
affected the occurrence of the plants of these pgoin the growing crops
(r* = 64%, y, = 0.91, P < 0.01).

The results from the monitoring area in Cesisridisshowed, that:

1. the high percentage of herbage crops in this ootation affected weed species
number and changes in their biological groups. Hegeb crops were more
competitive in comparison with spring and wintereads in the reduction of the
numbers of annual dicotyledonous weed plants;

2. restricted use of herbicides — no graminicidethe grass crops and ineffective
application of herbicides in potato — resulted m iacrease in the density of
Elymus repensThe highest percentage by number and very highesaof
occurrence in this monitoring area were determioedhis species;

3. comparison of the weed species distributionriops with the occurrence of
identified seeds in the soil samples showed thees w& close significant
occurrence relationship for the annual weed specigsh propagate by seeds.

Cereals constituted 67% of the crop rotation exrtfonitoring areas of the
three districts:Riga, Valka and Valmiera, but the particular crops grown and
their positions in the rotations were different. the tendency of increasing and
decreasing weed numbers in particular crop rotatisare not always the same as
the average value of all three of them. The lowedestation of weeds
(19 plants i) was recorded in 1996 and the highest (206 plarffsin 2000;
these differences exceeded the standard errosl{®1 + 19 plants ) P < 0.05;
Fig.1). The high infestations in 2000 and 2002 ltedufrom repeated cereal
cropping, and when a field was in set—aside.

For annual species, the pattern of change in Wwefedtation was similar
in all three monitoring areas until 2001, when é¢desable decreases in numbers
were detected in the Valka and Valmiera distribist, increases occurred in the
Riga district monitoring area. In 2002, the densifyannual weed species in the
Valka district monitoring area increased notablet Eell in the Riga district
monitoring area. Annual dicotyledonous weeds dotashand the most occurrent
species were: Stellaria media (9.1 plants n), Chenopodium album
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(7.2 plants if), Viola arvensis (6.6 plants ), Tripleurospermum inodorum
(6.4 plants if) andPolygonum convolvulu@..; 5.7 plants i).

The dynamics of change in plant density for peisnweeds were very
similar in all three monitoring areas during 1994999; after that the infestation
of weeds decreased sharply in the Valka distriat, ibcreased in the Riga and
Valmiera district monitoring areas annuallglymus repensvas: 25% of total
weed number: 30 plantsThe most occurrent perennial dicotyledonous weeds
wereCirsium arvensé5.3 plants i) andSonchus arvengg.; 4.7 plants ).

During the observation period the average numbereed seeds in these
three monitoring areas was 7014 seeds (s, + 849; Fig.2). A considerable
decrease in the number of seeds was detected B ih9%€omparison with 1997
and thereafter the tendency of an increase upetetid of the observation period.
Comparatively, the weed seed densities were lesabla in the Valka district
monitoring area. Annual dicotyledonous weed seedmihted in the soil
samples, accounting for 89.4% of total weed seedben. Seeds dthenopodium
albumwere recorded in soil in each year, accountingdf# of total weed seed
number. The seeds @tellaria mediaaccounted for 6.7% of total weed seed
number,Tripleurospermuninodorum 5.7%,Polygonum lapathifoliunfL.): 4.4%,
Thlaspi arvenséL.): 3.9% andViola arvensis 3.9%. Only in the Valmiera district
monitoring area was the influence of weed planestdtion on the changes in
weed seeds in the soil detected, for the assessthemiars later (¢ = 0.87,
r>=0.76, P < 0.05).

In the monitoring areas of the Riga, Valka andmvala districts it was
established, that:

1. the annual dicotyledonous weeds and specidssofitoupChenopodium album

Viola arvensis Tripleurospermum inodorurand Stellaria media were dominant

in both the weed assessments and the soil samples.

2. changes in weed number were greatly affectedrtyy and by the duration for
which each crop was grown in the rotation:

2.1 increase oElymus repensiumber was affected by repeated spring
barley growing during four years; timothy and reldver in the second year and
the field in set-aside in the second year;

2.2 decreases @lymus repensind annual dicotyledonous weed number
were recorded in spring barley grown after potat@re mechanical and chemical
weed control was applied;

2.3 winter dicotyledonous weeds species li¥@la arvensis and
Tripleurospermum inodorurincreased by 6 times (30.4 + 6.6 plant$)mwhen
winter rye was grown for two years in succession;

3. the crop and agricultural practice affected wegeties biodiversity:

3.1 the competitive sward of timothy and clovend acutting for hay,

restricted the distribution of annual weed speridhe crop rotation;
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3.2 in uncropped early fallow there were highdestations of perennial
weeds (90 plants 1) than in the root and tuber crops and in ceredle
differences in weed numbers between fallow and ngpricereals
(76.7 + 15.1 plants 1) were significant (P < 0.05);

4. regular application of the sulfonylurea herbiciGranstar in spring cereals
promoted the propagation of the annual dicotyledsneeed specieSalium
aparine (L.) which is not sensitive to this product an@ tapplication of MCPA
increased the infestation wittellaria mediaSpergula arvensigl..), Polygonum
lapathifoliumandTripleurospermum inodorum

5. changes in potential flora were greatly affedigachanges in actual weed flora,
because on average, 37% of weed species recordéie imctual flora were
identified in soil samples as seeds. The dicotytleds weedsChenopodium
album Stellaria media Viola arvensisand Tripleurospermum inodorumvere
recorded as plants during 6 — 9 year period andséleels of these species were
dominant in the soil samples.

In the Limbazi monitoring area, where successive crops of cereals were
grown for 8 of the 9 years, the average densityveeéds was 186 plants™m
(sav. = £30). At the beginning of the observation periilmd 994 (when the crop was
potato), the weed density was 245 planté amd in 1999 (second year winter
cereals) the highest weed infestation, 304 plantswas recorded (Fig. 1). Every
year the weed density was more than 150 plants ercept in 1995 and 1996
when the infestations were considerably less thHan dverage (respectively
61l plants rf and 42 plants ). During the observation period annual
dicotyledonous weeds were dominant, accountingp@6 of the total number of
weed plants. In the spring cereal crops, annuablsveeere 81% of the total. The
summer annual dicotyledonous weestellaria media, Chenopodium albuamd
Sonchus oleraceu@d..) and the winter annualBripleurospermum inodorurand
Viola arvensiswere dominant. In the winter cereals, perenniakdge were
dominant, especialliglymus repenghe highest density of which occurred in 1999
in the second year winter cereal crop (195 plan®. ffihe average density of
Elymus repenin the winter cereals (115 plants)mwas significantly higher than
in the spring cereals (14.4 plant$m00.6 + 31.90, P < 0.05).

In comparing weed infestations in the spring derghe number of weed
species (26.5 species) and the total weed infestdfi88 plants i) were both
higher in spring cereals grown after winter cerghbn in spring cereals grown
after spring cereals (respectively 17.0; 97.0). @kesities of the dominant weeds
species Stellaria media Chenopodium album Polygonum convolvulus
Tripleurospermum inodorunViola arvensisandElymus repensvere all higher in
the spring cereals grown after winter cereals.
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The seeds of 20 weed species were found in thlessoiples. The
infestation with weed seeds during 1997 — 1999 migker than the average for
this monitoring area (9502 + 1393 seed$) nbut was lower from 2000 to 2002
(Fig. 2). The highest density of seeds was recoimld@®97, when it was more than
one standard deviation(s+ 2078),) above the average val&henopodium
album seeds dominated in the soil samples and were foandll six years
(7046 + 1477 seeds T but the density of seeds tended to decreasegiiast
three assessmentdripleurospermum inodorun{445 + 231 seeds M and
Polygonum convolvulu@216 + 83 seeds A seeds were recorded in 4 years and
Stellaria media(165 + 82 seeds fi) and Thlaspi arvensé101 + 44 seeds ) in
3 years. The proportion of perennial weed seedea@sed from 1% to 8% of total
weed seeds during 1999 — 2002.

There was a statistically significant positiveat&nship between the
densities of all identified weeds and seeds (49 0P < 0.01). The high infestation
of weeds in growing crops significantly affectedd§P < 0.01) total weed seed
distribution in the soil (4= 0.32, P < 0.01). Positive and significant relasioip
between all annual weeds and seeds were establigjed0.34, P < 0.01;
r> = 17%, P < 0.05).

The high infestation with perennial weeds, whichergv mostly
vegetatively propagated, and their dynamics in rematffected the changes in the
dynamics of weed seeds in soil, because the piiopsrbf them in the total weed
number in the monitoring area varied from 1995 @@, respectively: 15%, 5%,
27%, 62%, 74% and 18%. There was a close significaygative linear
relationship between weed plant density and weed sgensity at the assessment
2 years later (r = -0.92, P < 0.01), which showeat as the weed plant density
increased, the number of seeds in soil decreaged {84.6, f = 84.5%, P <0.01).
The weed number varied from 61 to 209 plants daring 1995 — 2000, but the
seed density decreased during 1997 — 2002 from51L842480 seeds

From the weed assessments in the Limbazi districtitoring area it was
established that:

1. when cereal crops were grown in successionrifestations of weeds were an
average of 186 plants T and increased especially when winter cereals were
grown after winter cereals.

2. in this crop rotation, both in the crop and thkeil samples, annual
dicotyledonous weeds were dominaigtellaria media Chenopodium album
Polygonum convolvuluandTripleurospermum inodorum

3. the infestations oElymus repensvere the highest, in comparison with other
individual weed species, but its density variedroe years depending on the
crop being grown (0 — 195 plants?n

4. there were significant linear relationships bestw the densities of individual
species of weed plants in the growing crops anit #e=ds in the soil as well as
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between the overall density of weed plants andbthezall density of weed seed in
the soil counted 2 years later.

Factors affecting weed distribution in Vidzeme regn. Five factors
were assessed separately and in combination taateaheir influence on changes
in the weed numbers in the monitoring areas dutiregy nine year observation
period: “field”, ,year”, “crop”, “previous crop” ad “use of herbicides” (Table 4).
Each of these factors would include conditionallyeyal elements: “crop” would
include species of crop, cultivar and use of offlant protection products; “year”:
weather conditions and technology of crop husbgntfigid”: the physical and
agrochemical qualities of the soil of the monitgrireas; “previous crop”: after—
influence of technology of cropping, previous weatltonditions, cultivar of
previous crop. The relative influences of the fextwere assessed by the sizes of
the adjusted correlation coefficient&’(), expressed as percentages. For the
evaluations there were: 5 monitoring areas, 9 yefwgeed assessment, 12 species
of crops, fallow and set-aside and 9 previous crégtow and set—aside and
2 kinds of chemical weed control: applied and rpplizd.

In the single factor comparisons, the crop was riest important in
relation to the changes of 3 weed groups and dl takeed plant numbers.
Different crops, due their biological features,lueihced weed infestation in
different ways. Grass cropping reduced annual diedonous weed numbers
compared with the average for the monitoring aré&ter rye was more
competitive with annual dicots compared to wintéeat.

The greatest effect on annual dicot weeds was shmmthe combination
of factors field, year, crop”. These factors waenest important for changes in
dicot winter annuals, because the largest numbidlese species were assessed in
winter cereals, where germination and developménhe weeds were markedly
affected by weather conditions in the autumn. Higmbers of these weed species
were assessed in early non—cropped fallow whees afiil ploughing in spring
they could germinate and develop up to autumntilaije.

The previous crop was an important factor in \&tes in nhumbers of
perennial dicot weeds as well in the dynamics afsitg of Elymus repensThe
frequency of chemical weed control was not high42&f the 45 assessments); it
was applied mainly in spring cereals and the effioaf the products used in some
fields was quite low, thus the application of heitbés was the least important
factor in affecting changes in weed infestation.

Under the conditions of practical crop productibe changes in weed
number were affected by all factor combinations,cduse of their
interconnections. The greatest effect of all figetbrs (year, field, crop, previous
crop and herbicide) combinations was on the dynsnat the numbers of
perennial weeds (dicot and monocot) in the growicps (respectively
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R =83.6% andR% =71.8%). The infestations of annual dicots weresm
influenced by the combination of factors ,crop,ldieyear” (% = 61.6%), that
indicate the proportions of influence of crop iresed and the importance of
herbicides decrease® = 56.8%). Changes in annual monocotyledonous weed
numbers were most influenced by the combinatiofield, year, previous crop”.

Soil infestation and factors influencing it in themonitoring areas. In
total, seeds of 39 weed species were recordedalysad soil samples taken to a
depth of 0.05 m; 69% of the weed species were dndigat species. The
dominant species of weeds seeds were the same a@®tfinant species of weed
plants in the cropLhenopodium album, Stellaria media, Polygonum clwoas,
Tripleurospermum inodorunand Viola arvensis The seeds of these species
accounted for 75% of the total number of weed seeds

The combination of factors that accounted forléngest proportion of the
differences in annual dicotyledonous species ata tweed seed numbers was
Jeld, year and crop” (Table 5). Most variation the numbers of seeds of
perennial dicot and monocot weed species was atsddar by the combination
of field, year, previous crop”.

The simple linear regression results showed thatcondition in each
monitoring area was the single factor that had dheatest influence on total
number of seeds, both of all weed species and mfiardicotyledonous species.
The largest effects for perennial dicots and anmuahocot weed seeds were
accounted for by the after—influence of the weathethe growing year of the
preceding crop and the husbandry used for that drbp weather conditions and
the crop husbandry applied in each assessmentmyadeedly affected the seed
numbers ofElymus repensThe use of herbicides was not an important faictor
determining the numbers of seeds for any of thedvepecies groups.

In the investigations of the relationships of weed plants and seeds it
was estimated that about 50% of all weed sp&@8iksveed speci¢svere recorded
as plants in the crops and as seeds in the sopleanB3 weed species that were
recorded as plants in the crops were not founchen deedbank. Most species
occurred in small numbers at a low frequency, @eampleFumaria officinalis
L.); however its seeds were recorded in all fivenitaring areas.

Weed occurrence in the Vidzeme region in comparisomwith other
regions of Latvia. There were no sharp differences between the weedtrence
in cereals in the Vidzeme region and in Kurzemeemgale (territories in central
and west in Latvia) as the most frequent speciekoi regions wereElymus
repens Polygonum convolvulys Viola arvensis Stellaria  media
Tripleurospermuninodorum Chenopodiunspp. andCirsium spp. In the Kurzeme
— Zemgale region one of the most widely distribugpdcies in cereals w&malium
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aparine, the infestation of which increased annually, whsrthe numbers plants
of Chenopodiunspp. decreased in crops. In the Vidzeme re@atium aparine
was ranked only 29 by occurrence among the 30 most frequent spebigs,
Chenopodium alburwas recorded in all five monitoring areas and ewaluated
with a high frequency both as plants in the cropd as seeds in the soil. In the
Kurzeme — Zemgale regioAivena fatua(L.) was detected, whereas this species
was not found in any monitoring area in the Vidzenggion or in any assessment
year.

In eastern Latvia the results of the weed assagsmarried out in 1994 —
1996 and 1999 showed that two weed speci&symus repensand
Tripleurospermum inodorumwere the most frequent, as they were also in the
Vidzeme region monitoring areas. The two perendiebt weeds with the most
frequent occurrenceSonchusarvensisand Artemisia vulgaris(L.), were among
the ten most prevalent species in cereals.

Comparison of weed occurrence in the Vidzeme regio1994 — 2002
with results of research in Latvia in 1947 and 198% 1982.By comparing weed
assessments made during the past period of 60, yehes been possible to group
weeds according changes in their occurrence: inique assessments occurred
very rarely, but very frequent in the most recesgegssmentstripleurospermum
inodorum Stellaria mediain previous assessments occurred very frequelntiy,
rarely or not recorded in the most recent assessmBromus secalinugL.),
Agrostemma githag(L.); occurrence at the assessments increasedtoy@eriod:
Capsella bursa—pastoris Polygonum convolvulys Chenopodium album
occurrence decreased at successive assessm@atsppsis spp., Achillea
millefolium (L.), Rumex acetoselld..), Equisetum arvensf..), Tussilago farfara
(L.); dominant in each assessmeYiiola arvensis variable occurrence in crops:
Taraxacum officinalg(Web.agg.) Elymus repens, Polygonum aviculgtes.l.),
Cirsium arvense

Relationship between grain yield and level of weeidfestation in cereals in
Riga district Adazi parish in 2000 — 2002

In winter wheat trials during 2000 — 2002, the predominant weedsew
annual winter dicotyledonous species, assessed lyothlant number and fresh
weight. Previous crop markedly affected the weddsitations. In winter wheat
(2002), when the previous crop had been spring tyvttlea weed infestation was
2 — 2.5 times higher and there were more speci@y tflan when the previous
crops had been potato (2000 and 2001). The apiplicaf herbicides significantly
decreased the dicotyledonous weed plant numbersiraad weights, except in
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2000 when night frosts in the spring affected wgealwth and the overall weed
fresh weight was low and the differences amongtrimeats with and without
herbicide application were not statistically siggaht. As a result of unfavourable
weather conditions in 2000 the yields were shadifferent in comparison with
the other years of the trials. Yields in 2000 wimm 2 to 3 t hd, 2001: 6.5 —
7 tha' and in 2002: 5 — 6 t Ha Significant increases of yield were given in all
three years as a result of the application of lcetbs.

In 2002 there was a strong, negative, significkmear relationship
between winter wheat yield and weed plant numbgr=-0.70, P < 0.01) and a
moderately strong, negative, significant lineaatiehship with weed fresh weight
(rx = -0.63, P < 0.01) when the infestation of weednfd within the trial plots
averaged from 6.8 to 102 nwith fresh weights of 3.3 — 132.5 g°mand the grain
yield was 4.9 — 5.8 t Ha There were no statistically significant relatibips (2000
and 2001) when the weed numbers were less tharab@smy and their fresh
weight was not more than 66.2 ¢ém

In 2002 negative effects on yield were determiried regression
equations: between yield and weed number (2) atwees yield and weed fresh
weight (3), which showed what the grain yield rathre would be if the weed
infestation was increased by one unit.

In the spring barley trials the most suitable conditions for spring
development and growth of the crop occurred in 208&n the previous crop had
been potato. The lowest yield was obtained in 2802n the spring barley was
grown after winter wheat and the highest numbediadtyledonous weed species
and plants were recorde@henopodium albundominated in all three years. It
constituted around half of the total weed populgtiout in 2002 it accounted for
68% of the total weed plant number and 85% of d¢hal tveed mass. Assessments
made when the crops were at the heading stage dhthae the application of
herbicides when the spring barley was tillering nffigantly decreased the
numbers and fresh weights of dicotyledonous weBds §.001).

There were no differences among the herbicidetrireats in their
efficacy, but in the 2000 and 2001 trials the tamixture of the two herbicides
showed a tendency of higher efficacy than the tneats in which the herbicides
were applied separately. The grain yields obtaireed from 2 to 3 t Hain
2000, from 3 to 4 t Kain 2001 and up to 2 t Han 2002.

Spring barley grain yield in the untreated wasagerage of 3.4 t hain
2001. Close, negative, significant linear relatlups were established in the 2001
trial between spring barley yield and numbers ototlledonous weeds
(ryx = -0.76, P < 0.01) and their fresh weightg & -0.77, P < 0.01). Regression
equations 4 and 5 established the negative infei@foveeds on yield: between
yield and weed number (4) and between yield anddwessh weight (5), which
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showed if spring barley grain yield averaged 3t@it, a weed infestation of 78
plants nf with a fresh weight of 297 g fwould decrease grain yield by 0.2 ttha
ie. 5.6% of average yield. Such dicotyledonous weachbers and fresh weights
could be used as weed thresholds in spring badeguse the investigations of A.
Rasins and M. Taurin@{cunsiu, Taypuns, 1979) determined that the application
of herbicides would not be worthwhile if the incsean grain yield was less than
5%.

Investigations of relationships between grain yieldcomponents and
weed infestation in Riga district. The winter wheat sample sheaves from the
2001 trial showed thakripleurospermum inodoruwas dominant in the untreated
plots (98% of total population), whereas in the biede treated plotsviola
arvensiswas dominant. In the 2002 sample sheaves there Wkeweed species in
the untreated plot$?olygonum convolvuluaccounted for 45% of the population
by number, Chenopodium albun?1%, Sonchus arvensi8% and Cerastium
arvense(L.) 6%. Polygonum convolvulusas dominant by number in all herbicide
treatments because herbicide efficacy in reduciagtmumbers of this species
varied from 54.6% to 70.4%, but the efficacy of therbicides in reducing the
numbers and fresh weights @Ghenopodium alburandSonchusrvensiswas very
high (94 — 100%).

Significant (P < 0.001) negative relationshipswestn weed number and
numbers of productive winter wheat stemsg £r-0.29), ear length r= -0.49) and
number of kernels per ea(r -0.18) were established only for the samplesniak
in 2002 when weed numbers in the untreated wereehithan 185 plants fnIn
2001 and 2002 there were weak negative relatioashgiween the numbers of
winter wheat productive stems and weed air—dry ktefgespectively x = -0.14,

P < 0.05; « = -0.19, P < 0.001). In 2002 there were significaegative
relationships of winter wheat ear length, (* -0.35, P < 0.001) and number of
grains per ear { = -0.18, P < 0.001) with both weed plant numbet aeed air-
dry weight. That showed that the weeds had a sigmif influence on the
components of yield formation in winter wheat.

In the spring barley trial in 2001 onlyChenopodium albumwas found in
the sheaf samples from the untreated plots, buintia dicotyledonous species
were recorded from the plots treated with herbigjdehere Viola arvensis
Polygonum aviculareand Polygonum convolvulugiere the most frequent. In the
samples from the 2002 trial a total of 9 annuabtjiedonous weed species was
recorded; in the untreated pldEhenopodium alburdominated by number (76%
of total population), but in the samples from platisere the herbicides had been
appliedViola arvensisandPolygonum convolvulugrere also found. In both years
of the investigation there were moderately negatsignificant (P < 0.001)
relationships between the numbers of productivenstand both weed number
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(respectively: y = -0.44 and % = -0.47) and air—dry weight (respectively:
fyx = -0.42 andk = -0.45).

The Granstar treatment in 2002 significantly remtlidhe 1000—grain
weight in comparison with the other herbicide tneats and the untreated. The
application of Granstar during very dry weather ditans (in the third 10—day
period of May 2002 no rainfall was recorded) colldve affected the later
productivity of the barley plants. Only in 2001 wethere significant, but weak
negative relationships between spring barley 10£frgweight and both weed
number (f; = -0.21, P < 0.01) and weed air—dry weighf & -0.32, P < 0.001),
because the weather conditions in 2002 had adveffeEts on herbicide
selectivity. In 2002 there were significant wealgaéve correlations between the
number of grains per ear and both weed number aeddwair—dry weight
(ryx = -0.12, P < 0.05), but in 2001 the significaratienship was only with weed
air—dry weight (§, = -0.15, P < 0.05). The density of weeds in theaated plots
(83.2 plants M) was insufficiently high to have a significanteft on the number
of grains per ear. The smaller numbers of specighé winter wheat and spring
barley samples from the untreated plots comparéu those from the plots where
herbicides had been applied showed that the preseincompetitive weeds like
Tripleurospermum inodorurand Chenopodiurmalbum affected not only the crop,
but also reduced the other weeds by inter—spemificpetition.

The increases in the numbers of spring barley yotiek stems in the
treatments to which herbicides had been applied wamificant compared with
untreated (P < 0.01) in both years, because the weetrol was applied when the
crop was at the 4 — 5 leaves stage and weeds wetkeir 4 true leaves stage
which provided better conditions for productivenstéormation. In winter wheat
significant increases in the numbers of producttems were observed only in
2002, because in the trial in 2001 the winter ahiuigpleurospermum inodorum
was dominant, accounting for more than half of tiital weed population. It had
germinated mostly in the autumn during the croferiilg stage and was a
competitor with the winter wheat for nutrients.

Evaluations of herbicide efficacy in spring barley
in Riga district Adazi parish in 2000 — 2002

The lowest weed density in the untreated plots vem®rded in 2000
(77 plants if), when the previous crop was non-cropped chemialibw
(Table 6). The density of weeds in 2001 was 17@tplai® when the spring barley
was grown after potato and 198 plant$ im 2002 when the previous crop was
winter wheat; in 2002 the weed fresh weight excde@lz0 g nf. The number of
dicotyledonous weed species in the trials variesmfrl5 to 22; among them
Chenopodium albunaccounted for 30 — 48% of the total populati®fiola
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arvensisfor 20 — 29% Polygonum convolvulu®r 3 — 19% andCapsella bursa—
pastoris(L.) Medik for 1 — 7%. A high infestation witBrodium cicutarium(L.)
L'Her.; 38.7 plants ify 23% of the total population was recorded in theeated
in 2001.

The weather conditions in spring had adverse &ffec crop growth and
development in 2000 and 2002 and as a result &ié gf spring barley was low in
these years, but it was comparatively higher in120y 32% — 47%. Significant
increases of yield were obtained in the treatmevitere the herbicides were
applied in 2001, when the average yield was 3&'t(liable 6).

In the spring barley trials the herbicide treatteegave significant
reductions of both dicotyledonous weed number aeshf weight compared with
untreated. The effects of the treatments were ssdet — 6 weeks after herbicide
application. When the Shannon diversity indei)(was calculated, the values of
the index were found to be higher in the untregids than in the herbicide
treated plots in 2000 and 2002 (Figure 3).

In the trial in 2002 the infestation ofChenopodium album
(94.3 plants M) was 1.4 times more than in 2001 and 4.1 timeerttwn in 2000.
In 2002 in the plots where the herbicides had besgplied there were 8 more
species of weeds than in the untreated, bedahsaopodium alburdominated by
both number and fresh weight in the untreated plbiés species could suppress
other species, which had smaller fresh weightstgpidally developed later. In the
trials in 2001 and 2002 the Shannon diversity indgixes gradually reduced with
increasing doses of the herbicide Granstar. Sutbndency was observed for
Duplosan Super only in the 2000 trial.

The efficacy of the herbicides depended on thectgpm of dominant
weed species in each trial. In 2000 the diversitgek in the treatment with
Duplosan Super at full dose was significantly lgem in the untreated and in the
treatments of both herbicides at the lower dosear(#+/2) and with Granstar at the
full dose. The application of Duplosan Super atftiledose gave 100% control of
such species abripleurospermum inodorupSpergula arvensjsStellaria media
andCapsella bursa—pastoriand a total of only 3 weed species was recorded. T
value of the diversity index was significantly leissthe treatments of Granstar
applied at the lowest dose (Y4) than in the unttediecause the effect of the low
efficacy (67 — 73%) of the herbicide Granstar atlthwest dose oWiola arvensis
Tripleurospermum inodorunand Polygonum convolvulyswhich allowed the
plants of these species to grow bigger and be emmpetitive in this treatment in
comparison with the treatments where the herbicidere applied at the higher
doses.

The diversity index was significantly less in 20idlthe treatment with
Granstar applied at the full dose compared withuteeated and Duplosan Super
applied at the full dose because Granstar appligdeafull dose provided 100%
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control of nine weed species, including the domirsoeciesStellaria meda and
Capsella bursa—pastorisin 2002 in the untreated and in the treatment wit
Duplosan Super at the lowest dose, three dicotyled® species were
predominant:Chenopodium albumViola arvensisand Polygonum convolvulys
these species accounted for 75% of the total ptipoleBecause of the prevalence
of these three weed species and the unevenndss distribution of the plants, the
diversity index for these treatments was signifibalower in comparison to other
values obtained.

To assess the risks to production from applyinduced doses, the
probabilities of obtaining increases in spring egaryield were determined when
the dose of herbicide increased from zero to ¥a,dogm ¥ to % and from Y% to
full recommended dose. For Granstar the probalilitg yield increase declined
significantly (P < 0.05) with each successive iase of herbicide dose: 75; 56;
50%.

In contrast, with Duplosan Super the probabiliiy e yield increase
increased with each successive increase in dose65833% (P < 0.05). This
difference may be accounted for by the differemcefficacy of the two herbicides
at reduced doses, especially on weed fresh weightwhich Granstar gave
reductions compared with untreated of 90.6%, 93a2fb 97.8% while Duplosan
Super gave reductions of 80.1%, 87.4% and 95.7%. flih dose of Duplosan
Super increased grain yield by 115% compared wittneated, whereas the full
dose of Granstar increased grain yield by 109%.

Comparative evaluations of the influence of weedshayrain yield
in winter wheat and spring barley

Surveys of the flora in the monitoring areas ia Yfidzeme region during
a nine year period and in field trials on weed omirih cereals have revealed that
the most common and widespread weeds are annudyldidonous species which
occur both as plants in the crops and as seedwiisdil. The use of herbicides
could be one approach to the management of annuoatytdonous weeds;
however, significant yield losses are caused oglgdme of them and only when
the weed populations are high.

There was a significant negative relationship leetw grain yield and
weed infestation when in the untreated plots oftevinvheat, the annual summer
dicotyledonous weedsChenopodium albumand Polygonum convolvulus
dominated by number (2002). When the grain yieléllevas 5 — 6 t h§ there
was a moderately strong negative relationship betweéhenopodium album
number (varying in the trial from 0.3 to 54.7 pkmi?) and winter wheat grain
yield (rx = -0.54, P < 0.05), but for weed fresh weight gnebability level of
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influence did not reach 95%. There were strongtimahips (P < 0.01) between
crop yield and both the plant numbers (varyinghia trial from 4.3 to 15.0 plants
m?) and fresh weights oPolygonum convolvulys(1.6 — 10.9 g f) which
indicated that this weed species had a signifioaghative influence on grain yield
(respectively ;= -0.66, P < 0.01;4 = -0.75, P < 0.001).

The results in 2001 showed the vyield losses iringpbarley were
significantly affected by the spectrum of weed $pe@resent in the crop. In the
untreated the annual dicotyledonous we@Hsnopodium albur(87.3 plants ),
Stellaria media(7.3 plants i), Galeopsisspp. (6.0 plants 1), Polygonum
convolvulus (4.7 plants i) and Erodium cicutarium (3.7 plants i), were
dominant by number and accounted for 80% of thal fpbpulation. In that trial
the highest fresh weight of a single plantGidleopsisspp. was 10.3 g and for
Erodium cicutariumwas 6.6 g.

The numbers o€henopodium alburwere 5 and 10 times more than the
two previously mentioned species, but the averagight of one plant was only
4.2 g. In comparisons among the weed species &r #ffects on spring barley
yield, the highest potential yield loss was accednior by Galeopsisspp. fresh
weight and byErodium cicutarium number. The highest significance level
(P < 0.001) was determined for the adverse inflaemt grain yield byGaleopsis
spp. fresh weight ¢ = -0.74) and b¥rodium cicutariurmumber (§ = -0.77.)
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CONCLUSIONS

1. In the monitoring areas in theigd, Gsis, Valka, Valmiera and LimbazZi
districts of Vidzeme region where overall 67% obmgs in the rotations were
cereals, 64 different weed species were recordeavhach 61 were present in
cereals and seeds of 39 different weed species wererded, of which 33
occurred in cereals; annual dicotyledonous weed® wletermined as the most
frequent;

a) the most important factor influencing differemde weed total numbers in the
fields is the choice of cropRfi = 31.0%); but because the use chemical weed
control was not common in the monitoring areasy(@#% of 45 observations);
the least important factor is the application atlieides & = 3.0%);

b) the most important influence on the dynamicthefannual dicot weeds seeds is
the combination of factors ,crop, field, yea®( = 28.3%), but for the variations
in the numbers of perennial dicotyledonous and motybedons weeds the highest
proportions are accounted for by the combinationpoévious crop, field, year”
(respectivelyR%, = 67.3% and 55.9%).

2. Higher proportions of cereals in the crop rotasi were associated with
increased infestations of weed plants in the crapd higher numbers of weed
species; as well as with higher numbers of weedsseethe soil, but the spectrum
of the dominant weed species was unaffected.

3. It is established that 15 — 40% of differencésveed seed occurrence in soil
depend on weed plant occurrence in the crops;ti@mian the numbers of weed
seeds significantly affected both total infestatioh weeds in crop sowings
(r* = 76.0%, b = 46.6, P < 0.05) and the infestation levels akpaial plants in
the fields (f = 84.5%, b« = -34.6, P < 0.01) when the inversion of topssil i
carried out annually.

4. There are no sharp differences in the spectfudominant weed species in the
Vidzeme monitoring areas compared with other regiohLatvia, but compared
with the results of assessments in 1947, it isbéisteed that in winter cereals some
individual species are not recorded in the crlBmmus secalinysAgrostemma
githagg the occurrence of some species has decreasedkedatya Achillea
millefolium, Tussilago farfara Rumex acetosellaEquisetum arvenseand
Galeopsisspp.; but others have increas@dpleurospermum inodorum
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5. Significant increases of yield are obtained ésponse to the application of
herbicides and significant correlative relationshgre established between grain
yield and the infestation of dicotyledonous weeds:

a) if winter wheat grain yield is 5 — 6 t'hand in the untreated, dicotyledonous
weed numbers are 102 plant€,rand with a fresh weight of 132 g7(P < 0.01);

b) if spring barley grain yield is 3 — 4 t han the trial and in the untreated,

dicotyledonous weed numbers are 78 plantsamd with a fresh weight of 297 g

m? (P < 0.01).

6. In the investigations of relationships betweesirgyield components and weed
infestation:

a) there are statistically significant negativeeefé on winter wheat productive
stem number, length of ear, and numbers of graan®ar if the weed infestation is
higher than 191 plants fwith an air—dry weight of more than 159 gZm
(P < 0.05);

b) there is a statistically significant negativéeef (P < 0.001) on spring barley
productive stem number if the weed infestation Sspants rif with an air—dry
weight of 160 g i3 (P < 0.05).

7. In conditions of herbicide application in spriparley

a) the weed diversity index significantly dependstioe numbers of plants of the
dominant species:Chenopodium albumPolygonum convolvulusand Viola
arvensis and on the differences in the efficacy of contwblthe herbicides used
from the auxin and sulfonylurea groups of herbisjde

b) in assessing the risks to production the mogbmant factor is the choice of
herbicide, because the probabilities of obtainingrerease with each increase of
dose for the sulfonylurea group decreases signifiggP < 0.05) and increases for
the auxin group. The probability of obtaining arcremse is affected by the
efficacy of the products in weed control, espegialf the dominant species:
Chenopodium albunViola arvensisandPolygonum convolvulus
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