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IEVADS

Ne tikai Latvija, bet arT miisu kaiminvalstis no visiem augu aizsardzibas
lidzekliem visvairak tiek lietoti herbicidi. Sejumu piesarnotiba ar nezalém bija, ir
un arT turpmakajos gados biis nopietna probléma Latvijas laukos. Latvija registr&to
augu aizsardzibas lidzeklu saraksta ir ieklauti vairak ka 75 herbicidi, no tiem
lietoganai labibu s&jumos ir registréti vairak ka 30. Visplasak parstavetas herbicidu
grupas ir sulfonilurinvielu atvasinajumi un organisko skabju jeb sint&tisko auksinu
preparati. Kaut ari triikst precizu datu, tacu novérojumi liecina, ka Latvija
graudaugu audzeéSana herbicidi biezi vien ir vienigie lietotie augu aizsardzibas
Iidzekli, tap&c jo svariga ir to preciza un agronomiski pamatota pielietosana. Tas
attiecas ne tikai uz pasu herbicidu izvéli no visa plasa Latvija registréto preparatu
klasta, bet arT uz to lietoSanas apstaklu un tehnikas piemérotibu kvalitativai un
precizai smidzinasanai.

Ka zinams, intensiva lauksaimnieciba ir arl liels vides piesarnotajs.
Parmerigai pesticidu lietoSanai var biit negativas sekas: augsnes un gruntstidenu
piesarpojums, pesticidu metabolitu iesp&jama nonakSana lopbariba vai partikas
produktos. IlgstoSas, un atkartotas pesticidu lietoSanas rezultata kaitigajiem
organismiem var izveidoties rezistence pret tiem. Pesticidu lietoSanas
samazinajums var dot ievérojamu ekonomisku un ekologisku efektu
lauksaimniecibai, samazinot vides un produkcijas piesarpojuma risku un iegiistot
veseligaku produkciju ar letaku paSizmaksu.

Rietumeiropa notiek pakapeniska pesticidu, tai skaita herbicidu,
lictoSanas samazinasana. Latvija ka Eiropas Savienibas dalibvalsts noteikti
saskarsies ar §tm tendencém, taCu statistikas dati liek domat, ka pesticidu
lietoSanas apjoms Latvija tikai pieaugs, jo 2001. gada ar augu aizsardzibas
lidzekliem ir apstradati tikai 14.4 % no visas lauksaimnieciba izmantojamas zemes
platibas (Latvijas 2001. gada lauksaimniecibas skaitiSanas rezultati, 2003).

Samazinat pesticidu lietosanu var dazados veidos, pieméram, samazinat
to lictotas devas vai atsakoties no pesticidu licto$anas vispar, parejot uz biologisko
saimniekoSanu. Iepazistoties ar dazadu valstu zinatnieku p&tijumiem var secinat,
ka ne vienmér ir nepiecieSsams lietot pilnu rekomend&to herbicida devu, bieZi
pietiek arT ar mazaku. Bez tam herbicidu lictoSanas mérkis nav panakt, lai s€jums
ir pilnigi brivs no nezalém vai ari iznicinat nezales ka sugu, bet gan ierobezot
s€jumu nezalainibu tada Itmeni, kas netraucé augstu un kvalitativu razu ieguvei.
Tomér, lietojot herbicidus samazinatas devas, var novérot, ka atseviskas nezales
izdzivo un vélak razo se€klas. Neskaidrs ir jautajums, vai So nezalu nakoSajai
paaudzei, kura izaug no S$Im izbirusajam s€klam, neizmainas jutiba pret
herbicidiem, kas laika gaita var novest lidz rezistentiem augiem. Tadg&jadi,
censoties ieglit ekonomisku un ekologisku labumu no herbicidu devu
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samazinasanas, rodas jautdjums, vai meés neradam savos laukos daudz lielakas
problémas — pret herbicidiem nejutigas vai mazjutigas nezalu populacijas. Uz So
jautagjumu atbildi literattira nav izdevies atrast, tacu ir loti daudz pétjjumu un
rezultatu apkopojumu par jau izveidojusam nezalu rezistentam populacijam.

Darba meérkis:

Skaidrot herbicidu lietoSanas iespgjas samazinatas devas vasaras miezu
s€jumos, to ietekmi uz s€jumu nezalainibu, nezalu nakosas paaudzes jutibas
izmaindm un graudu razu un sniegt rekomendacijas herbicidu lietoSanas
optimize&Sanai.

Darba uzdevumi:

1. Veikt herbicidu samazinatu devu efektivitates pétijumus pret nezalainibu
vasaras miezu s€jumos lauka apstaklos un graudu razas izmainam,;

2. Veikt datorprogrammas ,,PC-P Weeds” pielagosanu un efektivitates
novertésanu Latvijas apstakliem;

3. Pétit balto balandu (Chenopodium album L.) nako$as paaudzes augu
potencialas jutibas izmainas herbicidu samazinatu devu lietoSanas
gadijuma.

Petijuma novitate:

1. Skaidrota herbicidu efektivitate, lietojot tos samazinatas devas vasaras
miezos;

2. lIzveidots un parbaudits Latvijas prototips datorprogrammai ,,PC-P
Weeds” herbicidu lietoSanas optimiz&sanai;

3. Noteikts herbicidu devu lielums, kads butu jalieto vegetacijas trauku
izméginajuma, lai pétitu dazadu augu paraugu jutibu pret herbicidiem, ka
modelaugu izmantojot balto balandu.

Petfjuma rezultati atspoguloti 13 publikacijas gan zinatniskos, gan arl
popularzinatniskos izdevumos.

Par izmEgindjumu rezultatiem zinots starptautiskaja zinatniskaja
konferencé “Epidemiology facets of harmful organisms in cropping systems”
(2004. g., Jelgava), LLU Starptautiskaja Doktorantu zinatniskaja konferencé
“Research for rural development 2003 (2003. g., Jelgava), un 7. Eiropas
Herbalogu savienibas organizétaja Vidusjliras valstu simpozija (2003. g., Adana,
Turcija).



MATERIALI UN METODES

Lauka izméginajumi veikti no 2001. lidz 2004. gadam LLU MPS
»Vecauce”. Katra izméginajuma gada tie iekartoti cita lauka, iznpemot 2003. un
2004. gadu, kad izméginajumi ierikoti viena lauka at3kirigas dalas, [zm&ginajuma
lauku augsnes bija ar vidgji augstu iekultivetibas pakapi, granulometriskais sastavs
— malsmilts - smilSmals, pHkc 6.8-7.2, kalija saturs (K) 77-198 mg kg'l, fosfora
saturs (P) 85-253 mg kg, tridvielu saturs 19-31 g kg™, Izméginajuma varianti
iekartoti 4 atkartojumos, laucinu lielums 25 m”. Izméginajuma séti vasaras mieZi
‘Ansis’ ar izs€jas normu 400 digstoSas s€klas uz kvadratmetru. Lietots sertificéts,
kodinats bazes s€klas materials. PriekSaugs 2001. gada bija kimenes, 2002. un
2004. gada — kukurtiza, bet 2003. gada — kartupeli. Veikta tradicionala augsnes
apstrade: rudens arums un pirmssgjas augsnes apstrade ar ,,Amazone” frézi KG —
452, (iznemot 2001. gada, kad papildus pirms fréz€Sanas veikta arT pirmss€jas
kultivé$ana). Vasaras miezi s€ti ar izméginajumu séjmasinu ,,Hege — 80”.

1. tabula / Table 1
Vasaras mieZu séjuma lietotie herbicidi un to devas
Herbicides and their dosages used in the trial

‘o7 ‘o Deva / Dosage
Herbicids / Herbicide T 17 7
granstars / R B 1
tribenuron-methyl 750 g kg™ 15 gha 7.5 gha 3.75 gha
rodils / - B -
amidosul%“uron 750 g kg'1 40 g ha' 20 g ha'! 10 g ha
lintdirs /
dicamba 659 g kg + 150 g ha™! 75 g ha™! 37.5 g ha'!
triasulfuron 41 g kg'!
Ml\cdlgf%sg ;;1 2L ha' 1L ha' 0.5Lha’!
duplozans super /
dichlorprop-P 310 g L™ + 1 4 B
mecoprop-P 130 g L' + MCPA 2Lha 1 L ha 0.5L ha
160 g L'
ﬂur;;ayrg;f 11 888 ; L 700 ml ha” | 350 mlha' | 175 mlha’

Mineralmésli lietoti pirms s€jas. To devas aprekinatas LLKC, izmantojot
datorprogrammu ,,Mé&sloSanas planoSana 3.4” (autoru kolektivs Ainars Keiss,
Maira Dzelzskal&ja, Maris Narvils; © LLKC un SIA Zemgales IT centrs, 1999) un
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augdnu analizu rezultatus. Mineralméslu devas rékinatas 6 t ha' liclas raZas
ieguvei.

Sakara ar liclo laputu invaziju 2002. gada lictots insekticids fastaks (alfa-
cipermetrins) 0.15 L ha™ liela deva. Ne fungicidi, ne retardanti izméginajuma nav
lietoti. Raza novakta ar izm&ginajumu kombainu ,,Hege — 140”.

Herbicidu izsmidzinasana veikta vasaras miezu cerosanas fazgé — 21. Iidz
29. attistibas etaps pec Zadoks skalas. Smidzinats ar muguras smidzinataju ,,Hardi
K-15”, izmantojot plakanstriiklas sprauslas, darba $kidruma patérinu 250 L ha™ un
spiedienu 200 kPa.

Izm&ginajuma no 2001. lidz 2003. gadam izmantoti se§i herbicidi tris
devas: pilna rekomendéta deva, puse un ceturta dala no pilnas rekomendétas devas
(turpmak 1/1; 1/2; 1/4) (1. tab.). Kontrole — bez herbicidu lietoSanas. Visos
herbicida granstars lietoSanas variantos pievienota virsmas aktiva viela, deva 50
ml uz 100 litriem tidens.

Latvijas datorprogrammas ,,PC-P Weeds” prototips, balstoties tikai uz
Latvija lauka izm&ginajumos iegitiem datiem, izveidots 2002. gada sakuma
(autors J. Kopmanis) par pamatu nemot Danijas lémumatbalsta sist€émas
programmu. Tika izveidoti tris programmas prototipi ar atSkirigu nezalu
ierobezoSanas mérka efektivitati — augstu, videju un zemu (varianti attiecigi PC-P
High, PC-P Medium un PC-P Low). Modelis ar vidéju mérka efektivitati ir stipri
tuvinats Danijas modelim. Pargjie prototipi izveidoti v€lamo nezalu ierobezosanas
limeni jeb merka efektivitati katrai nezalu sugai attiecigi paaugstinot vai
pazeminot par 5 — 10 %. Katru gadu veikta programmas datu bazu papildinaSana
ar iepriek$€ja sezona ieglitajiem rezultatiem un nepiecieSamibas gadijuma veikta
parametru korigéSana. Prototipa paslaik ir ieklauti 6 herbicidi (granstars, grodils,
lintirs, MCPA 750, duplozans super un starane 180) un 45 nezalu sugas.
Programma tiek parbaudita tikai vasaras mieZos, lidz ar to tas darbibas apjoms
pagaidam ir visai ierobezots.

No 2002. lidz 2004. gadam izmégindgjuma parbauditas nezalu
ierobezosanas optimizesanas datorprogrammas ,,PC-P Weeds” visi tris prototipi.
Izm&ginajuma lietots S0 datorprogrammu pirmais ieteikums, kur$ ir ar 1étakais
smidzinasanas variants ar uzstadito mérka efektivitati attiecigajai nezalainibas
situacijai.

Nezalu uzskaites veiktas 0.25 m® liela uzskaites ramiti tiis vietds katra
laucina. Pirma uzskaite veikta pirms smidzinasanas, otra uzskaite — sestaja nedéla
péc smidzinasanas, tre$a uzskaite — pirms razas novaksanas. Pirmaja un tresaja
uzskaites reiz€ tas darits péc skaita metodes, bet otraja reiz€ péc skaita un masas
metodes. Pirmas uzskaites rezultati no datorprogrammas parbaudes lauciniem
ievaditi attiecigajos programmas prototipos lietojama herbicida un ta devas



aprekinasanai. Vegetacijas perioda laika veikti fenologiskie novérojumi un vértéta
veldres izturiba pirms razas novaksanas.

Pirms raZas novak3anas no pirmo divu nezilu uzskaiu vietim 0.1 m’
liela platiba papemti vasaras miezu paraugkili razu veidojoSo strukttrelementu
noteikSanai. Noteikti $adi raditaji: produktivo un neproduktivo stiebru skaits uz
m’, vienas varpas graudu masa un graudu skaits varpa. Razas novaksanas laika
panemts 1 kg liels graudu paraugs $adu raditaju noteikSanai: tiriba, tilpummasa,
1000 graudu masa, 1000 seklu masa, izlidzinatiba, seklas iznakums. Doto raditaju
noteikSanai izmantotas Latvija standartiz&tas metodes.

Vegetacijas  trauku  izm@gindgjumi  veikti 3  s@rijas  Danijas
Lauksaimniecibas zinatnu institlita p&tniecibas centra Flakkebjerg 2002. — 2004.
gada. Izméginajumos izmantotas ieprick$&ja vegetacijas sezona ievaktas baltas
balandas (Chenopodium album L.) séklas no iepriek§ aprakstita lauka
izmégindjuma dazado herbicidu un to devu lietoSanas variantiem neilgi pirms
vasaras miezu razas novaksanas, tapéc par $o séklu paraugu nosaukumu turpmak
tiek nemts varianta nosaukums, no kura tie ievakti. Tas diedz&tas vegetacijas
traukos un augi apstradati ar to pasu herbicidu, no kura lictosanas lauciniem seklas
ievaktas. Kontrolei izmantots balandu séklu materials no vietas, kur vismaz 20
gadus herbicidi nav lietoti (turpmak ,,Kontrole”). Ar1 §1s s€klas ievaktas katru
gadu un vegetacijas trauku izm&ginajuma vienlaicigi lietots tikai viena un tai pasa
vegetacijas sezona ievaktais seklu materials.

2002. gada izméginajums iekartots laboratorijas (siltumnicas) apstak]os.
Vegetacijas trauka lielums 1 litrs, substrats — tiruma augsne (malsmilts, tridvielu
saturs 11 g kg™!, augsnes reakcija pHgcr 7.2). 2003. un 2004. gada izméginajums
veikts dalgja lauka apstaklos (uz specialiem, nepiecieSsamibas gadijuma
parsedzamiem galdiem). Vegetacijas trauka lielums 2 litri. Ka substrats izmantots
augsnes, smilts un kiidras maistjums attieciba 2 : 1 : 1. Baltas balandas sétas 10
noteiktas vietas viena vegetacijas trauka, izmantojot specialu $ablonu. Pirms
smidzinasanas katra vegetacijas trauka atstatas tris (2002. g.) vai Cetras baltas
balandas (2003. un 2004. g.). Smidzinasana veikta balto balandu 2 — 4 1sto lapu
stadija ar laboratorijas smidzinaSanas iekartu, izmantojot Hardi ISO F-02-110
plakanstriiklas sprauslas, darba $kidruma patérinu 148 - 166 L ha”, spiedienu
300 kPa un darba atrumu 5.5 km h”'. 2-3 nedglas péc smidzina$anas noteikta
nezalu zala masa no vegetacijas trauka. P&c tam augi izkaltéti un noteikta to
gaissausa masa.

Vegetacijas trauku izméginajuma lietotas herbicidu devas izvél&tas
saskana ar iepriek§ Danija veikto pétijjumu rezultatiem par dazadu nezalu sugu
jutibu pret herbicidiem, ka arT danu specialistu pieredzi par atSkiribam starp lauka
un vegetacijas trauku izméginajumos lietoto devu efektu. Tomér pétijuma gaita
lietotas devas korig€tas un tikai 2004. gada pétijjuma (izn€émums — 2003. gada
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pétijuma duplozanam super) tas var uzskatit par optimalam: granstaram pilna deva
0.67 g ha’', lintiram 85.7 g ha”', grodilam 53.3 g ha™, starane 180 2 L ha™ un
duplozanam super 1 L ha™.

Meteorologiskie apstakli pa pétjjuma gadiem bija visai atkirigi. 2001.
gada pavasaris iestajas salidzinosi v€lu. Juinijs bija véss un mitrs, bet ta treSaja
dekade iestajas karsts un nokriSniem bagats laiks. Nokrispu daudzums jinija
vairak ka trs reizes parsniedza ilggadigo noverojumu datus. Viss jiilija menesis
bija loti karsts, ka arT nokriSniem bagats, kas veicinaja vasaras miezu veldrésanos.
2002. gada pavasaris iestajas loti agri, savlaicigi vargja veikt s€ju, tacu piemerotie
meteorologiskie apstakli veicinaja arm masveida nezalu dig8anu. Nelabvéligu laika
apstaklu rezultata smidzinasSana tika nedaudz novélota. Sakot ar jiliju iestajas loti
karsts un augusta arT loti sauss laiks. Abos Sajos méneSos vidgja gaisa temperatiira
ievérojami parsniedza normu Tomér, sakara ar intensivam lietusgazém, nokrisnu
Toties augusta nokri$ni vispar netika registréti. 2003. gada, lidzigi ka 2001. gada,
s€ju vargja veikt salidzino$i vElu. Augi sakotngjas attistibas faz&s cieta no mitruma
trikuma, ko izraisija loti sausais 2002. gada rudens un nepietickosais nokrisnu
daudzums 2003. gada pavasari. Julija beigas un augusta sakuma iestajas ipasi
karsts un sauss laiks — julija pédgjas dekades vidgja gaisa temperatiira bija
22.2 °C, kas veicinaja miezu strauju nogatavoSanos. MieZi tika novakti savlaicigi
un augusta otraja pusé uznakusas lietusgazes tos neietekmé&ja. 2004. gada
vegetacijas periods atjaunojas aprila sakuma un miezi tika ieséti ménesa vidi.
Kaut arT pavasara sakums bija salidzinosi agrs, tas bija vess un sauss — aprili nolija
aptuveni 10 mm nokriSnu, kas ir tikai 24 % no normas. Arl turpmakais periods
raksturojas ar temperatiiram, kas bija zemakas ka ilggadigi novérots. Maija ménest
salnas kopuma tika novérotas 10 dienas, bet pédgja salna bija 10. 06. V&so laiku
pavadija palielinats nokri$nu daudzums. Tikai augusts un septembris bija siltaki ka
ilggadigi novérots.

Lauka izmé&ginajumos ieglito datu matematiska apstrade veikta ar
dispersijas, korelacijas un regresijas analiz€m, datu butiskuma verteésanai
izmantojot FiSera kritériju. Vegetacijas trauku izmegingjumos iegltie dati
vispirms transformé&ti uz to relativam verttbam — masa kontroleé bez herbicidu
lietoSanas tiek pienemta par 100. Rezultati apstradati ar dispersijas un regresijas
analizi. Veikta gan linearas, gan nelinearas regresijas analize. Augu masas
izmainas atkariba no lietotas herbicida devas rékinatas, izmantojot formulu 1.

D-C
U= C 1
ol 2asblogd) = )
kur: U — auga masa,

z — herbicida deva,



D - Iiknes augsgja robeza, kas ir tuva dabiski augosa auga lielumam,

C — apaksgja robeza, jeb auga reakcija pie loti lielu herbicidu devu
lietoSanas,

a — parametrs, kas raksturo Iiknes horizontalo atraSanos koordinatu
sistéma,

b — parametrs, kas raksturo Iiknes slipumu vidi starp augs€jo un apaksgjo
robezu jeb liekSanas punkta, kas ir arT EDs, punkts. Jo lielaka negativa b vertiba,
jo Iikne biis stavaka.

Aprekini veikti, izmantojot gan paral€lo, gan arT neparal€lo Itknu modeli.
Paralélo devu-efekta liknu pieneémuma gadijuma 1. formulas D, C un b parametri
tiek lietoti identiski visiem augu paraugiem, kas apstradati ar vienu herbicidu, bet
neparalélo Itknu modelt tie var mainities. Datu atbilstiba iegiitajiem modeliem
vertéta, izmantojot piemé&rotibas parbaudes F-testu (formula 2).

(ssé' -ss/ J/(DFe“ ~DF, j
F= o : @
SS, /DR,

kur: SS." un SS,' — atlikuma kvadratu summa attiecigi otrajam vai pirmajam
modelim,

DF." un DF,' — atlikuma brivibas pakapju skaits otrajam vai pirmajam
modelim,

F — faktiskais FiSera kriterijs, kur§ p&c tam tiek salidzinats ar teor&tisko
Fisera kritériju no tabulam. Ja, pieméram, linearo sakaribu analizi attiecina pret
nelinedro un faktiskais FiSera kritérijs tiek ieglits mazaks par teorétisko, tad par
atbilstosako datu aprakstiSanai ir japienem nelinearo sakaribu analize. Respektivi,
secinajumi tiek izdariti izejot no ta, kur§ analizes modelis, pret kuru tiek
attiecinats.

No iegiitajiem datiem konstruétas devu-efekta Itknes, izmantojot Danija
sagatavotu matricu.

REZULTATI

Herbicidu lietoSanas efektivitate samazinatas devas vasaras mieZu séjuma

2001. gada sejumu piesarnotiba ar nezalém bija vid&ja — 41.5 Iidz 70.6
augi uz kvadratmetru. Laika apstak]i bija pieméroti vasaras miezu cerosanai, ka
rezultata s€juma zelmenis izveidojas biezs, ar labu konkur€tsp&ju ar nezalem. Bez
tam S$aja gada tika nov@rota visai augsta vasaras miezu laukdidziba — vidgji
89.8 %. Kaut arT kopuma tika konstatetas 34 nezalu sugas, tikai 7 no tam bija
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sastopamas vairak ka viens Tpatnis uz kvadratmetru. Ka izplatitakas nezalu sugas
tika konstatétas balta balanda (Chenopodium album L.) — 37.7 % no visa nezalu
kopskaita, sika natre (Urtica urens L.) — 25.2 %, tiruma naudulis (Thlaspi arvense
L.) — 14.6 % un tiruma veronika (Veronica arvensis L.) — 6.1 %. Aptuveni 60 %
no visam nezalém smidzinasanas bridi bija 2 — 4 1sto lapu stadija.

2002. gada pavasarl agri iestajas labveligs laiks s€jas darbu veikSanai.
Labveligie klimatiskie apstakli veicinaja arT masveida nezalu digSanu, toties
vasaras miezu laukdidziba bija vajaka ka tas tika noverots 2001. gada — tikai vidgji
60.5 %. Pirmaja nezalu uzskaites reize (15. — 16. 05. 2002.) tika konstatetas 268.8
lidz 512.0 neziles uz m’. Péc skaita domingjo3a suga s&juma bija tiruma vijolite
(Viola arvensis (L.) Murr.) — 54 % no nezalu kopskaita. Liela sastopamiba s&juma
bija arT sartajam panatrém (Lamium purpureum L.) — 11.4 %, parastajam virzam
(Stellaria media (L.) Vill.) — 10.9 %, baltajam balandam — 7.3 % un tiruma
nauduliem — 4.2 %. Vairak ka 50 % nezalu smidzinasanas bridi bija 2 — 4 1sto lapu
stadija, kaut gan daudzas nezales, it ipasi baltas balandas, tiruma naudula un
parastas virzas Ipatni bija sastopami arT velakas attistibas stadijas. ArT daudzam
usném (Cirsium spp.) 2002. gada $aja laika jau bija izveidojusies lapu rozete.
Kopuma pirms smidzinasanas tika noverotas 35 nezalu sugas un 12 no tam bija
sastopamas vairak par 1 gab. m™, bet 7 — vairak ka 10 gab. m™.

2003. gada, Iidzigi ka 2002. gada, s€juma péc skaita domingja tiruma
vijolites — 68.6 % no nezalu kopskaita. Daudz bija sastopamas arT baltas balandas
— 15.9 % un sartas panatres — 7.4 %. Kop&ja s€juma nezalainiba bija nedaudz
mazika ki 2002. gadd — 144.0 lidz 238.1 nezale uz m”. Toties gandriz 70 %
nezalu smidzinasanas bridi atradas digllapu attistibas faze, tatad smidzinasana tika
veikta vispiemé&rotakaja bridi. Kopuma pirms smidzinaSanas tika uzskaititas 29
nezalu sugas, no kuram 8 bija sastopamas vairak ka viens augs uz kvadratmetru.

Visus tris petijuma gadus vid&ji vairak ka viens augs uz kvadratmetru
bija sastopamas tris nezalu sugas — balta balanda, sarta panatre un tiruma naudulis,
bet divus gadus — maura skarene (Poa annua L.), darzu vgjgrikis (Fallopia
convolvulus (L.) A. Love), parasta virza, tiruma veronika un tiruma vijolite
(vertejot videji pa izméginajumu). Ta ka maura skarene pieder pie viendigllapju
nezalém un izmantotie herbicidi nav paredzgti to ierobezosanai, turpmakaja darba
§1 nezalu suga netiks analizgta.

Vertgjot nezalu skaitu pirms smidzinaSanas var secinat, ka izméginajuma
vietas ir izv€l&tas ar izlidzinatu nezalainibu visa tas platiba. Ar 95 % ticamibu var
teikt, ka nezalu skaits starp variantiem pirms smidzinasanas savstarpgji biutiski
neatskiras. Iznpémums ir 2001. gada, kad tiruma veroniku skaits pirmaja uzskaites
reiz€ herbicida starane 180 lictoSanas variantos bijis biitiski mazaks ka kontrolg.

Pavisam 2001. gada uzskaité sestaja nedé]a pec smidzinasanas tika
konstatetas 30 nezalu sugas, 2002. gada — 38 sugas, bet 2003. gada — 24. Pa
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gadiem at$kiras arT kopgjais nezalu skaits kontroles, bez herbicidu lietosanas,
variantd. 2001. gada kop@ja séjuma nezalainiba kontrolg bija 55.6 nezales uz m?,
2002. gada — 441.0, bet 2003. gada — 298.7.

Nezalu skaits un zala masa sesas ned€las pec herbicidu lietoSanas verteta
atseviski pa lietotajiem herbicidiem un nezalu sugam, aprékinos izmantojot tikai
to nezalu sugu datus, kuru blivums pirms smidzina$anas bija vismaz 1 augs uz m’.
Ta ka petijuma izmantoti preparati no dazadam kimiskam grupam un ar vienu vai
vairakam darbigam vielam to sastava, turpmaka analize tiks izversta atseviski pa
katru preparatu.

Metil-tribenurons (granstars). Viens no izm&ginajuma lietotajiem herbicidiem
ar plasako iedarbibas spektru bija granstars, kur§ pieder pie sulfonilurinvielu
atvasinajumiem. Visaugstako efektivitati tas ir uzradijis pret parasto virzu — visas
lietotas devas panakuSas 100 % parasto virzu ierobezosanu gan 2001., gan 2003.
gada. Tacu 2002. gada tikai varianta ar granstara 1/2 devas lictoSanu parasto virzu
zald masa bija 0.4 g m”. Loti augstu efektivitati granstars ir uzradijis ar pret
tiruma nauduliem.

2. tabula / Table 2
Herbicida granstars efektivitate pret atseviSkam nezalu sugam
(LLU MPS ,,Vecauce”, 2001. — 2003. g.)
Efficacy of tribenuron-methyl against some weed species,
LLU RSF “Vecauce”, 2001-2003

Nezalu sugas / Deva / Dosage

Weed species 1/1 1/2 1/4
Balta balanda / Chenopodium album L. XXXX XXXX XXX
Sarta panatre / Lamium purpureum L. XXX XX XX
Parasta virza * / Stellaria media (L.) Vill. XXXX XXXX XXXX
Tiruma naudulis / Thlaspi arvense L. XXXX XXXX XXXX
Tiruma veronika ** / Veronica arvensis L. XXXX XXX XXX
Tiruma vijolite * / Viola arvensis (L.) Murr. XXX XX XX

IerobeZosanas efektivitate / Control: xxxx — 85-100 %;

xxx — 60-85 %;

xx — 30-60 %;

x —mazak ka 30 % / less than 30 %
* - divu gadu dati (2002. — 2003.) / two years, 2002-2003
** - divu gadu dati (2001. un 2003.) / two years, 2001 and 2003
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Kopuma no tris izméginajumu gadu datiem var secinat, ka herbicidu
granstars pret parastajam virzam un tiruma nauduliem var€tu lietot arT samazinata
deva 1idz 1/4 no pilnas rekomend&tas devas (2. tab.). Sada deva granstaru var lietot
arT pret baltajam balandam un tiruma veronikam, ja nezales ir agrina attistibas
stadija. Sarto panatru un tiruma vijoliSu ierobeZoSanai lietotds granstara devas
samazinat nebiitu vélams.

Amidosulfurons (grodils). Grodils ar1 pieder pie sulfonilurinvielu
atvasinajumiem, tacu ta lietoSanas variantos butiski atSkirigs nezalu skaits vai to
zala masa konstatéta tikai dazos gadijumos. 2002. un 2003. gada tas konstatéts
tiruma nauduliem. 2003. gada $T nezale se$as nedg€las péc grodila smidzinasanas
vispar nebija sastopama. 2002. gada rezultatu analize parada biitiskas atskiribas
vel dazu nezalu sugu zalas masas datiem. Visos grodila lietoSanas variantos ganu
plikstinu (Capsella bursa-pastoris (L.) Med.), balto balandu un parasto virzu zala
masa ir butiski mazaka ka kontrol€. Ja ganu plikstiniem ta tie$am ir maza (0.5 —
2.4 g m?), tad balto balandu un parasto virzu zala masa grodila variantos ir
salidzinosi loti liela (28.7 lidz 67 g m™) un statistiski batiskas (P > 95 %)
atSkiribas ir izskaidrojamas ar liclo So nezalu zalo masu kontroles varianta.

3. tabula / Table 3
Herbicida grodils efektivitate pret atseviSkam nezalu sugam
(LLU MPS ,,Vecauce”, 2001. — 2003. g.)
Efficacy of amidosulfuron against some weed species,
LLU RSF “Vecauce”, 2001-2003

Nezalu sugas Deva / Dosage

Weed species 1/1 1/2 1/4
Balta balanda / Chenopodium album L. XX XX XX
Darzu vgjgrikis* / Fallopia convolvulus (L.) A. Love XXX XX XX
Parasta virza * / Stellaria media (L.) Vill. XXX XXX | XX
Tiruma naudulis / Thlaspi arvense L. XXXX XXX | XXX
Tiruma vijolite * / Viola arvensis (L.) Murr XX X X

IerobeZosanas efektivitate / Control: xxxx — 85-100 %;

XXX — 60-85 %;

xx — 30-60 %;

x —mazak ka 30 % / less than 30 %
* - divu gadu dati (2002. — 2003.) / two years, 2002-2003

3. tabulas dati liecina, ka grodils samazinatas devas vartu bit
izmantojams pret tiruma nauduliem. Lietojot grodilu pret parastajam virzam vai
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darzu vgjgrikiem, ta devu nebiitu vElams samazinat, tacu, ja s€juma parsvara ir
baltas balandas vai tiruma vijolites, to ierobezosanai bitu jaizvélas cits preparats.

Triasulfurons + dikamba (lintiirs). Lintlira sastava ietilps divas darbigas vielas,
katra no citas kimiskas grupas — sulfonilurinvielu un organisko skabju
atvasindgjumi. Kopuma pa izméginajuma gadiem var konstatét, ka lintlirs labi
ierobezo parastas virzas un ttruma naudulus, bet ta pilnas devas lietoSana vidgji
(60 — 85 % apméra) ierobezo tiruma vijolites un baltas balandas (4. tab.).

4. tabula / Table 4
Herbicida lintars efektivitate pret atseviSkam nezalu sugam
(LLU MPS ,,Vecauce”, 2001. — 2003. g.)
Efficacy of dicamba + triasulfuron against some weed species,
LLU RSF “Vecauce”, 2001-2003

Nezalu sugas / Deva / Dosage

Weed species 1/1 1/2 1/4
Balta balanda / Chenopodium album L. XXX XX X
Parasta virza */ Stellaria media (L.) Vill. XXXX XXXX XXXX
Tiruma naudulis / Thlaspi arvense L. XXXX XXXX XXX
Tiruma veronika / Veronica arvensis L. XX XX X
Tiruma vijolite * / Viola arvensis (L.) Murr. XXX XX XX

IerobezoS8anas efektivitate / Control: xxxx — 85-100 %;

XXX — 60-85 %;

xx — 30-60 %;

x —mazak ka 30 % / less than 30 %
* - divu gadu dati (2002. — 2003.) / two years, 2002-2003

Linttra lietoSanas variantos nevar konstatét bitiskas atSkiribas starp ta
devam ne balto balandu skaita, ne zalas masas samazinajumam, respektivi — visas
lietotas lintiira devas baltas balandas ierobezojusas ar lidzvertigu efektivitati.

MCPA (MCPA 750). Viens no visplasak Latvija lietotajiem organisko skabju
atvasindgjumu herbicidiem ir MCPA 750. Izm&ginajuma rezultati parada, ka ta
lietoSana ir butiski ietekmg&jusi vairaku nezalu sugu skaita un zalas masas izmainas
visos trijos izméginajuma gados. Loti augstu efektivitati §is herbicids uzrada pret
baltajam balandam un tiruma nauduliem. 2001. un 2003. gada pat mazaka MCPA
750 deva 100 % apméra ierobezojusi tiruma naudulus.
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MCPA 750 lietosana uzradijusi augstu efektivitati arT pret citam nezalu
sugam — siko natri, ganu plikstinu, tiruma veroniku, parasto virzu un tiruma
vijoliti.

5. tabula / Table 5
Herbicida MCPA 750 efektivitate pret atseviSkam nezalu sugam
(LLU MPS ,,Vecauce”, 2001. — 2003. g.)
Efficacy of MCPA against some weed species,
LLU RSF “Vecauce”, 2001-2003

Nezalu sugas / Deva / Dosage

Weed species 1/1 1/2 1/4
Balta balanda / Chenopodium album L. XXXX XXXX XXXX
Sarta panatre / Lamium purpureum L. XX XX XX
Parasta virza */ Stellaria media (L.) Vill. XXXX XXX XX
Tiruma naudulis / Thlaspi arvense L. XXXX XXXX XXXX
Tiruma veronika / Veronica arvensis L. XXX XXX XXX
Tiruma vijolite * / Viola arvensis (L.) Murr. XXXX XXX XX

IerobezoSanas efektivitate / Control: xxxx — 85-100 %;

xxx — 60-85 %;

xx — 30-60 %,

x —mazak ka 30 % / less than 30 %
* - divu gadu dati (2002. — 2003.) / two years, 2002-2003

Lietotas herbicida MCPA 750 devas var samazinat lidz 0.5 L ha™, ja to
lieto pret baltajam balandam un tiruma nauduliem, bet pret parastajam virzam vai
tiruma vijolitém, ta devu nebiitu vélams samazinat zem 1 L ha™. Situacija, ja
s€juma péc skaita doming sartas panatres, biitu jaizvelas cits herbicids (5. tab.).

Dihlorprops-P + mekoprops-P + MCPA (duplozans super). Tris dazadi
organisko skabju atvasinajumi ietilps herbicida duplozans super sastava. Lietojot
So preparatu ir ieglti l1dzigi rezultati, ka tas tika novérots ar MCPA 750.

Duplozans super ir uzradijis nedaudz vajaku efektivitati pret baltajam
balandam ka MCPA 750, tacu ta efektivitate pret tiruma nauduliem ir identiska ar
herbicidu MCPA 750. Duplozans super uzradijis augstu efektivitati pret sikajam
natrém un ganu plikstiniem, tacu, salidzinajuma ar MCPA 750, tam ir zemaka
efektivitate pret tiruma vijoliteém, bet augstaka pret tiruma veronikam.

Kopuma var secinat, ka herbicids duplozans super samazinatas devas
(Iidz 1/4 dalai no pilnas devas) blitu izmantojams pret tiruma nauduliem un
baltajam balandam, ja meteorologiskie apstakli ir labveligi ta iedarbibai. Pret
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parastajam virzam un tiruma veronikam lietotds duplozana super devas
nevajadzEtu samazinat vairak par pusi no pilnas rekomendétas devas. Ja vasaras
miezu s€jumos pec skaita doming€ sartas panatres vai tiruma vijolites, tad biitu
jaizvélas cits preparats — duplozana super efektivitate pret STm nezalém ir zem
70 % Iimena pat ta pilnas rekomendétas devas lietoSanas gadijuma (6. tab.).

6. tabula / Table 6
Herbicida duplozans super efektivitate pret atseviSkam nezalu sugam
(LLU MPS ,,Vecauce”, 2001. — 2003. g.)
Efficacy of dichlorprop-P + mecoprop-P + MCPA against some weed species,
LLU RSF “Vecauce”, 2001-2003

Nezalu sugas / Deva / Dosage

Weed species 1/1 1/2 1/4
Balta balanda / Chenopodium album L. XXXX XXXX XXXX
Sarta panatre / Lamium purpureum L. XXX XXX XX
Parasta virza */ Stellaria media (L.) Vill. XXXX XXXX XXX
Tiruma naudulis / Thlaspi arvense L. XXXX XXXX XXXX
Tiruma veronika ** / Veronica arvensis L. XXXX XXXX XXX
Tiruma vijolite * / Viola arvensis (L.) Murr. XXX XX XX

IerobeZoSanas efektivitate / Control: xxxx — 85-100 %;

xxx — 60-85 %;

xx — 30-60 %;

x —mazak ka 30 % / less than 30 %
* - divu gadu dati (2002. — 2003.) / two years, 2002-2003
** - divu gadu dati (2001. un 2003.) / two years, 2001 and 2003

Fluroksipirs (starane 180). Ar1 herbicida starane 180 darbiga viela pieder pie
organisko skabju atvasinajumu grupas. Ta lietoSana ir radijusi tikai divu nezalu
sugu skaita un/vai zalas masas bitiskas (P > 95 %) izmainas — tiruma nauduliem
un parastajam virzam. No iegiitajiem rezultatiem var secinat, ka $is ir vienigas
nezalu sugas, pret kuram lietotas herbicida starane 180 devas varétu samazinat.
Kerainu madara (Galium aparine L.), pret kuru iesaka lietot starane 180,
ievérojama skaita s&juma tika novérota tikai 2002. gada — vidgji 11.5 augi uz m>
Tikai pilna starane 180 deva kerainu madaru bija ierobezojusi ar loti augstu
efektivitati — 98 %. Tacu pat uz pusi samazinata deva $o nezalu sugu ierobezot
nebija spgjusi. Tomér absoliitus secinajumus no ta nevajadzetu izdarit, jo $ads
gadijums ir noverots tikai viena izméginajumu gada.
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Vasaras miezu graudu razas. Vidéjas graudu razas pirmajos divos izm&ginajuma
gados, neskatoties uz atskirigiem augsanas apstakliem, bija prognozgetaja limenT —
ap 6 t ha', turpretim 2003. gadd vasaras miezu graudu raZas parsniedza
prognozéto. Vidgji pa visiem variantiem 2001. gada raza bija 6.04 t ha”, 2002.
gada — 5.68 t ha', bet 2003. gada — 7.62 t ha™'. Neviena gada, ne ar vidgji pa tris
gadiem razu starpibas starp lietotajam herbicidu devam nebija bitiskas. Tikai
2002. gada visu granstara un grodila devu, ka art lintira pilnas un pusdevas
lietoSanas varianti devusi biitisku razas pieaugumu pret kontroles variantu, bet
2003. gada — MCPA 750 pilnas un ceturtdaldevas lietoSanas variantos iegtitas
biitiski augstakas razas ka kontrol€ bez herbicidu lieto$anas.

Sie rezultati parada, ka augsta agrofona apstaklos, tirumos, nepiesarnotos
ar daudzgadigajam nezalém, precizi veicot visus augsnes apstrades, s€jas un
s¢jumu kopsSanas darbus, piemérota herbicida lictoSana var dot butisku razas
picaugumu tikai Tpasi liela Tsmiiza nezalu piesarnojuma gadijuma. Liela nozime
§adu rezultatu ieguvei noteikti bija kvalitativajam s€klas materialam un visai
augstajai izséjas normai (400 digtsp&jigas séklas uz m’), kas radija
priek$nosactjumus, lai izveidotos spécigs, biezs un ar nezaleém konkuretspejigs
s€juma zelmenis.

7. tabula / Table 7
Korelativas sakaribas nezalu skaitam un zalajai masai
Correlation between the total number and fresh weight of weeds

Starp nezalu skaitu un zalo masu sestaja ned€la péc herbicidu lietoSanas /
Radrtaji / Between the number and fresh weight of weeds on the 6™ week after
Indices sprayin
2001 2002 2003 Trijos gados / In three years
Ty 0.814 0.879 0.911 0.915
R%, % 66.3 77.3 83.0 83.7
P, % 99.9 99.9 99.9 99.9
Starp nezalu skaitu sestaja nedéla péc herbicidu lietosanas un pirms razas novaksanas /
Between the number of weeds on the 6™ week after spraying and before harvesting
Ty 0.702 0.573 0.863 0.833
R%, % 49.3 32.9 74.5 69.4
P, % 99.9 99.0 99.9 99.9
10.05 0.456 0.255

Korelativo sakaribu analiz€ iegiitie rezultati parada cieSu linearu
korelaciju starp nezalu skaitu un to zalo masu sestaja ned€la péc herbicidu
lictoSanas, ka arT starp nezalu skaitu sestaja ned€la péc smidzinasanas un pirms
razas novaksanas (7. tab.).
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8. tabula / Table 8
Korelativas sakaribas starp vasaras mieZu graudu raZu un sé¢jumu
nezalainibu (2001. — 2003. g., ry,)
Correlation between spring barley grain yield and total weed infestation, ry,

# 2
[72] wa o
) 5] i) < 1S
Faktori / 2 3 = a8 i § 2
Factors g £ £ SRR s
= G} 3 = 52| 7
) a

Kopégjais nezalu skaits s§juma 6.
nedg€]a pec smidzinasanas /
Number of weeds on the 6™
week after spraying

Kopgja nezalu zala masa 6.
nedgla péc smidzinasanas /
Fresh weight of weeds on the
6" week after spraying
Kopégjais nezalu skaits s§juma
pirms razas novaksanas /
Number of weeds before
harvesting

Balto balandu zala masa 6.
nedgla péc smidzinasanas /
Fresh weight of Chenopodium -0.27| -0.22| -0.30| -0.21| -0.26| -0.34
album L. on the 6™ week after
spraying

Tiruma vijoliSu zala masa 6.
nedgla péc smidzinasanas /
Fresh weight of Viola arvensis | -0.68*| -0.73*| -0.73*| -0.59*| -0.79*| -0.76*
(L.) Murr. on the 6™ week
after spraying

-0.13| -0.03| -0.20| -0.25| -0.47| -0.41

-0.40| -035| -046| -0.41| -0.57| -0.54

-0.46| -046| -0.57| -0.62| -0.64| -0.62

To0s = 0.285; * rp05s = 0.339
* - divu gadu dati (2002. — 2003.) / two years, 2002-2003

Analizgjot korelativas sakaribas atseviski pa lietotajiem herbicidiem, var
konstatet, ka visai cieSa negativa sakariba visu herbicidu lietoSanas variantos
pastav starp vasaras miezu graudu razu un kopgjo s€jumu nezalainibu pirms razas
novakSanas (8. tab.). Vidgji ciesa, tacu 95 % ticamibas Itmen1 biitiska negativa
sakariba uzradas arT starp graudu razu un nezalu zalo masu sestaja nedéla péc
smidzinasanas. Turpretim korelacija starp nezalu kopgjo skaitu sestaja nedela péc
smidzinasanas un graudu razu ir biitiska (P > 95 %) tikai divu herbicidu lietosanas
variantos — duplozana super un starane 180. Tas pierada, ka nezalainibas
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vertésanai objektivakus rezultatus iegiistam p&c nezalu zalas masas datiem, jo tiem
ir cie$aka sakariba ar kultliraugu razu.

Analize tika veikta ari par atsevisku nezalu ietekmi uz vasaras miezu
graudu razas izmainam. Tika izmantoti baltas balandas dati, jo §1 nezalu suga visos
izméginajumu gados bija sastopama vismaz 20 augi uz m>, ka arf tiruma vijolites
2002. un 2003. gada dati.

Analizgjot atsevisku nezalu ietekmi uz vasaras miezu graudu razas
izmainam, konstatets, ka tiruma vijoliSu zalajai masai ir viscie$aka negativa
sakariba ar vasaras miezu graudu razu (8. tab.). Turpretim balto balandu zalajai
masai sestaja ned€la péc smidzinasanas ir vaja negativa korelacija ar miezu razu,
kaut ar starane 180 un lintiira lieto$anas variantos ta ir biitiska ar 95 % ticamibu.

Veicot datu matematisko apstradi katram razas struktirelementu
raditajam atseviski pa lietotajiem herbicidiem, var secinat, ka rezultati savstarp&ji
butiski atSkiras tikai atseviskos gadijumos, kuriem logisku agronomisku
pamatojumu atrast nav iesp&jams, lidz ar to tie jauzskata par nejausiem.

Balto balandu (Chenopodium album L.) nakos§as paaudzes augu jutibas
izmainas pret lietotajiem herbicidiem

Katru gadu pirms razas novak$anas izmégindgjuma ar samazinatu
herbicidu devu lietoSanu tika ievaktas balto balandu seklas. Ta ka izm&ginajuma
apstakli pa gadiem atskiras, s€klas no visu herbicidu lietoSanas variantiem
nevar€ja ievakt katru gadu. Vegetacijas trauku izméginajuma iegito rezultatu
analize tiks izv@rsta tapat ka ieprieks — atseviski par katru herbicidu.

Lintars. 2002. un 2004. gada balto balandu s€klu paraugs ievakts tikai
no varianta ,Lintirs 1/4”, tacu 2003. gada balto balandu seklas no lintira
lictoSanas variantiem nevargja ievakt pietieckosa apjoma. Datu matematisko
apstradi, izmantojot nelinearas regresijas logaritmiskos modelus, ar 2001. gada
datiem nav iesp&jams veikt, jo lietotas lintlira devas ir izveletas par mazam. Tas
visas, iznemot dubulto devu kontroles paraugam, ir attiecinamas tikai uz liknes
augsg€jo dalu, jo balto balandu gaissausas masas samazinajums nav bijis lielaks par
50 % pret neapstradata parauga masu.

2004. gada izméginajuma lietotas lintiira devas tika palielinatas 6 reizes.
Rezultata balto balandu gaissausa masa mainas robezas no 12.24 lidz 1.3
gramiem, respektivi, tick aprakstita to reakcija gan pret zemam lintiira devam, gan
arT augstam devam ar gandriz 90 % efektivitati un dati ir izmantojami analizei ar
nelinearas regresijas logaritmiskajiem modeliem. Analizes gaita balto balandu
masas dati tiek transforméti uz to relativam veértibam — masa kontrolé bez
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herbicidu lietoSanas tiek pienemta par 100. Atseviski tiek analiz&ta gan balto
balandu zala, gan arT gaissausa masa. Vienlaicigi tick veikta gan linearas regresijas
analize, gan arT nelinearas regresijas paralélo un neparaleélo modelu analize.
Rezultati uzrada, ka secinajumi neatskiras, vai analize tick veikta ar balto balandu
zalas masas, vai gaissausas masas datiem, tapec turpmaka analize tiks izversta par
balto balandu gaissauso masu.
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1. att. Lintiira iedarbibas pret balto balandu devu-efekta Iiknes 2004. gada: — -

kontrole; — — - paraugs ,,Linttrs 1/4”.
Fig. 1 Dose-response curves explaining the effect of Chenopodium album L. to
Lintur (dicamba + triasulfuron), 2004: — — control sample; — — — sample

“Lintur 1/4”.

Matematiskas analizes rezultati parada, ka ar augstu ticamibu ieglitos
datus skaidro linedra sakariba — R? = 0.92. Tacu, veicot modelu piemérotibas
parbaudi, ka precizaki ir japienem nelinearo sakaribu modeli — Fp, = 1.70 < F 5
= 1.93 neparalélo liknu modelim un Fgy, = 1.64 < Fyos = 1.92 paralélo Iiknu
modelim. Salidzinot tos savstarp&ji, parliecino$i atbilstosaks ir paralélo Iiknu
nelinearais modelis - Fgy = 0.37 < Fgo5 = 4.03. Sajé analize iegiitie dati (EDs
deva un b parametrs no formulas 1) tiek izmantoti devu-efekta Iiknu konstruésanai
(1. att.).

Vertgjot aprekinatas lintira EDsy un EDy, devas pret balto balandu, var
secinat, ka tas savstarp&ji biitiski neatSkiras ar 95 % ticamibu. L1dz ar to var izteikt
pienémumu, ka lietoto lintiira devu samazinaSana Iidz 1/4 no pilnas devas butiski
neizmaina balto balandu nakosas paaudzes augu jutibu pret to. Tomér janem vera,
ka par pilniba izdevuSos var uzskatit tikai viena gada izméginajumu, kura tika
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lietotas optimalas herbicida lintirs devas. Sos lietoto lintira devu datus var
izmantot turpmakos vegetacijas trauku izméginajumos ka izejas datus, pétot
lintira iedarbibu pret baltajam balandam vai jutibas zina tam lidzigam nezalu
sugam.

Grodils. Balto balandu seklas vargja ievakt no visu grodila devu lietoSanas
variantiem visos tris izméginajumu gados. L1dzigi ka variantos ar lintiira lietoSanu,
2002. gada iegiitos rezultatus arT no grodila lietoSanas variantiem nevar paklaut
datu apstradei ar nelinearas regresijas modeliem, jo herbicida lietotas devas
bijusas par mazam — augstako devu lietoSanas variantos balto balandu gaissausas
masas samazinajums panakts tikai 20.4 1idz 43.6 % robezas, lidz ar to triikst datu
par grodila augstaku efektivitati pret $o nezali.
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2. att. Grodila iedarbibas pret balto balandu devu-efekta Iiknes 2004. gada: — -
kontrole; — — - paraugs ,,Grodils 1/4”; — — — - paraugs ,,Grodils 1/2"; ---- -
paraugs ,,Grodils 1/1”.

Fig. 2 Dose-response curves explaining the effect of Chenopodium album L. to
Grodyl (amidosulfuron), 2004: — — control sample; — — — sample “Grodyl 1/4”;
— ———sample “Grodyl 1/2"; ---- — sample “Grodyl 1/1”.

2003. gada vegetacijas trauku izmégindjuma lietotas grodila devas
galvenokart bijusas ar vidgju efektivitati. A1 péc $aja gada iegiitajiem rezultatiem
ir griiti spriest par devu-efekta liknes apaks€jo dalu, kas raksturo augstu herbicida
iedarbibas efektivitati. Paraugiem ,,Grodils 1/4" un ,,Grodils 1/1” panakts visai
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augsts balto balandu gaissausas masas samazinajums — aptuveni 85 %, turpretim
kontroles paraugam un paraugam ,,Grodils 1/2" tas bijis tikai 55 — 60 % robeZzas,
lietojot lielako grodila devu (53.3 g ha™). Var secinat, ka triju mazako lietoto
grodila devu gadijuma balto balandu gaissausa masa izmainas pavisam nedaudz
salidzinot ar kontroli. Lidz ar to Sie dati tiek izslégti no turpmakas analizes.
Analizes gaita tiek secinats, ka sakaribu labak raksturo nelinearie regresijas
modeli. Savukart, saltdzinot tos savstarpé&ji, var secinat, ka piemérotaks sakaribu
raksturoSanai ir nelinearas regresijas neparal€lo liknu modelis — Fg,; = 2.94 > F g5
=2.74.

Konstrugjot devu-efekta liknes var secinat, ka kontroles un ,,Grodils 1/2"
paraugu reakciju pret grodilu raksturojo$as liknes ir gandriz identiskas, ta it ka
parsedz viena otru. Stavakas ir paraugu ,,Grodils 1/4”un, it 1pasi, ,,Grodils 1/1"
raksturojosas liknes, kas norada, ka Siem paraugiem reakcija pret grodila ta devu
izmainu gadijuma mainas straujak.

Kaut arl 2004. gada vegetacijas trauku izméginajuma lielaka lietota
grodila deva tika palielinata 2 reizes, tas lietoSanas varianta balto balandu
gaissausas masas samazindjums iegits lidzigs ka 2003. gada izm&ginajuma —
kontroles paraugam un paraugam ,,Grodils 1/1” vairak ka 80 % apméra, paraugam
,»@arodils 1/2" 75.1 %, bet paraugam ,,Grodils 1/4” tikai 64.7 %. Veicot datu
apstradi ar regresiju modeliem un to savstarpgjo salidzinasanu, var secinat, ka,
lidzigi ka 2002. gada, labak tos apraksta nelinearo regresiju modeli. Tacu
salidzinot tos savstarpgji, par precizako jaatzist paralélo Itknu modelis — Fgy =
0.86 < Foos = 2.70. ST modela aprekinos iegiitie rezultati ir izmantoti 2. attéla
redzamo Iiknu konstruésanai.

9. tabula / Table 9
Aprekinatas grodila EDs, devas baltajai balandai, g ha™
Calculated EDs, doses of Grodyl against Chenopodium album L., g ha™

Seklu paraugs / 2003. gads / Year 2003 2004. gads / Year 2004
Seed sample EDs 95 % ticamibas EDsg 95 % ticamibas
intervals / 95 % intervals / 95 %
confidence interval confidence interval

Kontrole / 18.0 1.3-34.6 22.0 24-41.7
Untreated
Grodils 1/4 / 14.5 53-23.7 46.1 72-850
Grodyl 1/4
Grodils 1/2 / 18.1 2.2-34.0 20.0 1.8-38.2
Grodyl 1/2
Grodils 1/1 / 16.9 8.2-25.6 25.0 3.0-47.1
Grodyl 1/1
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Lidzigi ka 2003. gada gandriz identiskas liknes tiek iegtitas kontroles
seéklu paraugam un paraugam ,,Grodils 1/2". Loti lidziga tam ir ari parauga
,»Qrodils 1/1” devu-efekta Iikne. Atskiriga ir paraugu ,,Grodils 1/4" raksturojosa
likne, kura ir it ka parvietojusies pa labi horizontala virziena, respektivi, lidzigas
efektivitates sasniegSanai ka parjiem paraugiem, $im paraugam ir nepiecieSams
lietot lielaku grodila devu (2. att.).

2004. gada izm&ginajuma tapat ka 2003. gada starp aprékinatajam grodila
EDsy un EDyy devam nav bitisku atskirtbu ar 95 % ticamibu, tomér paraugam
,»Grodils 1/4” aprékinata LDsy ir lielaka ka kontroles un ,,Grodils 1/2" maksimala
95 % ticamibas intervala vertiba (9. tab.). Tris gadu petfjumu rezultati diemzel
nelauj izdarit kadus parliecinoSus secinajumus. Var konstatét, ka balto balandu
nakosas paaudzes augiem no platibam, kur lictots herbicids grodils, ir tendence
izmaintt jutigumu pret lietoto herbicidu. It Tpasi to var novérot 2004. gada
izmégindajuma, kur paradas no mazu grodila devu lieto$anas variantiem ievaktu
balto balandu nakosas paaudzes augu pieaugosa izturiba pret lietoto herbicidu.

Starane 180. Arl no visu starane 180 devu lietoSanas variantiem visos tris
izméginajumu gados balto balandu séklas vargja ievakt pietickosa apjoma.

2002. gada no starane 180 lietoSanas variantiem iegilitajiem rezultatiem
var secinat, ka lietotas herbicida devas bijuSas par mazu, spriezot identiski ka tas
bija aprakstits par lintiira un grodila lietosanas variantiem. 2003. gada rezultati
parada, ka joprojam devu lieluma izvéle bijusi nepietickama. Kaut arT dati
atspogulo starane 180 efektivitati pret baltajam balandam visai plasa ta devu
diapazona, tomér tris mazakas vegetacijas trauku izméginajuma lietotas herbicida
devas radijusas niecigu balto balandu gaissausdas masa samazinajumu, tapéc,
lidzigi ka variantos ar grodila lietoSanu, turpmakaja analiz€ tas netiks izmantotas.

Datu matematiska analize parada, ka herbicida starane 180 ietekmes
sakaribu uz baltajam balandam labak raksturo nelinearas regresijas paralélo liknu
modelis — Fey, = 1.51 < Fy 95 = 2.74. Janem véra, ka datu apstrade netika ieklauti
tris zemako starane 180 devu lietosanas variantos iegiitie dati.

3. att€la paraditas Iiknes ir stavakas ka tas bija grodila lietoSanas
variantos, jo b parametrs (formula 1) tika aprékinats -2.4. Praktiski identiskas ir
kontroles variantu un paraugu ,,Starane 180 1/2” raksturojosas liknes. Visvairak
no tam atskiras parauga ,,Starane 180 1/1” devu-efekta likne.

Datu analizes gaita ari no 2004. gada vegetacijas trauku izm&ginajuma ar
herbicidu starane 180 tiek iegtiti lidzigi secinajumi ka no 2003. gada
izméginajuma — rezultatus vislabak apraksta paral€lo liknu nelinearas regresijas
modelis - Fgy = 1.01 < Fops = 2.71 (balandu gaissausas masas datiem).
Salidzinajuma ar 2003. gada rezultatiem aprékinatais b parametrs ir mazaks, tikai
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-1.33, Iidz ar to liknes ir I€zenakas. Visas liknes atrodas loti tuvu viena otrai, bet,
tapat ka 2003. gada, visvairak pa labi ir novirzita paraugu ,,Starane 180 1/1”
raksturojosa likne.
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3. att. Starane 180 iedarbibas pret balto balandu devu-efekta Itknes 2003. gada:
— - kontrole; — — - paraugs ,,Starane 180 1/4”; — — — - paraugs ,,Starane 180
1/2”; ---- - paraugs ,,Starane 180 1/1”.

Fig. 3 Dose-response curves explaining the effect of Chenopodium album L. to
Starane 180 (fluroxypyr), 2003: — — control sample; — — — sample “Starane 180
1/4”; — — — — sample “Starane 180 1/2"; ---- — sample “Starane 180 1/1”.

Salidzinot EDs, devas var konstatét, ka starp paraugiem ,,Starane 180
1/1” un ,,Starane 180 1/4" 2003. gada pastav ar 95 % ticamibu bitiskas atSkiribas
— lietojot pilnu herbicida starane 180 devu, nakosas paaudzes balto balandu augi
klast izturigaki pret doto herbicidu. Tomér salidzinajuma ar kontroles augu
paraugu atskiribas ar 95 % ticamibu nepieradas (10. tab.). 2004. gada herbicida
starane 180 EDs, devas pret balandu ir ieglitas augstakas ka 2003. gada. Rezultati
rada, ka 2004. gada starp paraugiem nepastav bitiskas atSkiribas ar 95 %
ticamibu.

Ta ka 2002. gada vegetacijas trauku izméginajuma lietotas herbicida
starane 180 devas bija izvEletas par mazam, kopigus secinajumus var izdarit tikai
no divu gadu petijumiem. Ar 95 % ticamibu nevar apgalvot, ka, lietojot herbicidu
starane 180 graudaugu s€jumos, balto balandu nako$as paaudzes augu jutiba
izmainitos pret to, salidzinajuma ar augiem no platibam, kur herbicids starane 180
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nav lietots. Tomér paradas tendence pieaugt balto balandu nakosas paaudzes augu
izturibai pret starane 180, gadijumos, ja ir lietota ta pilna deva.
10. tabula / Table 10
Aprekinatas starane 180 EDs, devas baltajai balandai, ml ha™
Calculated EDs, doses of Starane 180 against Chenopodium album L.,

ml ha™
Seklu paraugs / 2003. gads / Year 2003 2004. gads / Year 2004
Seed sample EDs 95 % ticamibas EDs 95 % ticamibas
intervals / 95 % intervals / 95 %
confidence confidence
interval interval
Kontrole / Untreated 883.6 707.0 — 1060.3 1194.2 230.0 —2158.4
Starane 180 1/4 766.5 596.1 —936.9 1327.2 935.7-1718.7
Starane 180 1/2 877.1 701.3 -1052.9 1285.1 987.3 — 1582.8
Starane 180 1/1 1184.7 963.6 — 1405.9 1491.7 1141.5-1841.9

Granstars. 2002. gada balto balandu s€klas no granstara lietoSanas variantiem
netika ievaktas, jo granstars So nezalu sugu bija ierobezojis vairak ka 80 %
apméra, lietots ari 1/4 deva. 2003. gada séklu paraugi tika ievakti no divu
granstara devu lietoSanas variantiem — pusdevas un ceturtdaldevas. Tacu 2004.
gada izmégindgjumam vargja ievakt balto balandu s€klas tikai no mazakas
granstara devas lietoSanas varianta.

2003. gada vegetacijas trauku izméginajuma rezultati ar granstaru parada,
ka pat lietojot 3T herbicida devu 1 g ha™ baltas balandas gandriz pilniba gaja boja —
to zala masa no vegetacijas trauka (tatad — 4 augu zala masa) nebija lielaka par
1 g. Sakara ar to, matematiskajos aprékinos netiek ieklauti dati par lielakam
granstara devam. Tapat aprékinos netiek ieklauts ¢ parametrs — herbicida
iedarbibas efektivitates apaks€ja robeza, jo rezultati, lietojot granstaru devas
1 g ha™' un lielakas, ir loti tuvu nullei. Aprékinos tas automatiski tiek pienemts par
nulli.

Iesp&jams, ka sakara ar mazo datu apjomu (tikai rezultati no tris herbicida
granstars devu lietoSanas) rezultati atSkiras starp datu analizi balto balandu zalas
vai gaissausas masas datiem. Gaissausas masas datu analize uzrada, ka precizak
sakaribu raksturo lineara regresija (Fey, = 2.62 > Fyos = 2.02), tacu balto balandu
zalas masas datu analize liecina par pret€jo (Fry, = 1.04 < Fg o5 = 2.02). Sakara ar
So pretrunu 2003. gada datu analize par balto balandu jutibas izmainam pret
granstaru tiek partraukta, jo ir jasecina, ka vegetacijas trauku izm&ginajuma
lietotas granstara devas bijusas izvélétas par lielu un rezultati ir nepietieckami
pamatotas devu-efekta analizes veikSanai.
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Aptuveni 12 reizes samazinot lietoto granstara devu 2004. gada
vegetacijas trauku izmEgindajuma iegiitie rezultati atspogulo herbicida plasu
iedarbibas diapazonu — no vajas iedarbibas efektivitates lidz vairak ka 90 %
efektivitatei. Atskiriba no ieprieksgja gada rezultatiem, datu apstradé iegitie
rezultati parada nelinearo modelu labaku atbilstibu iegiitajiem datiem, ka arT loti
parliecino$u paral€lo Iiknu nelinearas regresijas modela priekSrocibu - Fpy, =
0.004 < Fgps = 4.03. Abas iegutas devu-efekta Itknes ir loti lidzigas. Arl
aprekinatas granstara EDsy un EDy, devas pret balto balandu savstarpgji neatskiras
95 % ticamibas limeni. Nedaudz mazaka EDs, deva ir paraugam ,,Granstars 1/4" —
0.23 g ha™, bet kontroles paraugam — 0.25 g ha™.

Vegetacijas trauku izméginajumos ar herbicidu granstars pilnu datu
apstradi vargja veikt tikai ar 2004. gada iegiitajiem rezultatiem Tas ir par maz, lai
varétu izdarit kadus secinajumus par balto balandu nako$as paaudzes augu
potencialajam jutibas izmaipam pret granstaru. Tap&c ari Sie rezultati, lidzigi ka
tas bija gadijuma ar herbicidu lintlirs, ir javérté ka izejas dati turpmakajiem
petijumiem par granstara iedarbibas efektivitati pret baltajam balandam vai jutibas
zina tam lidzigam nezalu sugam.
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4. att. Duplozana super iedarbibas pret balto balandu devu-efekta Itknes 2003.
gada: — - kontrole; —— - paraugs ,,Duplozans super 1/4”; — — — - paraugs
,Duplozans super 1/2".

Fig. 4 Dose-response curves explaining the effect of Chenopodium album L. to

Duplosan super (dichlorprop-P + mecoprop-P + MCPA), 2003: — — control
sample; — — — sample “Duplosan super 1/4"; — — — — sample “Duplosan super
1/2".
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Duplozans super. Lidzigi ka granstara lietoSanas gadijuma, arl no
duplozans super lictoSanas variantiem 2002. gada baltas balandas s¢klas nevargja
ievakt, tacu 2003. gada tas tika ievaktas. Diemz¢l ar1 2004. gada duplozans super
gandriz pilniba lauka izm&ginajuma iznicinaja baltas balandas un tas seklas ievakt
nebija iespgjams.

Devu-efekta analize paraugiem, apstradatiem ar duplozanu super, veikta
lidzigi ka citu herbicidu lietoSanas gadijumos. Var secinat, ka 2003. gada
vegetacijas trauku izméginajuma lietotas duplozana super devas ir izvéletas
veiksmigak ka izm&ginajumos ar pargjiem herbicidiem. Tas pilnigak parada balto
balandu reakciju pret lietoto herbicidu ta lielu, virs EDsy, devu lietoSanas
gadfjuma. Tomer ir noverojams datu trikums par mazu duplozana super devu
efektivitati, jo izm&ginajuma lietota zemaka herbicida deva uzradijusi aptuveni 40
— 50% efektivitati. Sakara ar to no turpmakajiem aprékiniem tiek izslégti balto
balandu masas dati pie liclakas lictotas duplozana super devas.

Datu analizes rezultati apliecina ieprieksgjos aprekinos iegiitas sakaribas
— ar1 balto balandu reakciju pret duplozanu super tomer labak raksturo paral€lo
liknu nelinearas regresijas modelis. P&c devu-efekta Itkném var secinat, ka ar
lidzigu reakciju pret duplozanu super bijusi balto balandu augi no kontroles
parauga un parauga ,,Duplozans super 1/4". Nedaudz pa kreisi novirzita ir paraugu
»Duplozans super 1/2" raksturojos$a likne, kas liecina, ka ST parauga augi ir bijusi
ar vislielako jutibu pret lietoto herbicidu (4. att.).

11. tabula / Table 11
Apréekinatas duplozans super EDs, un EDy, devas baltajai balandai 2003.
gada, ml ha
Calculated EDsy and EDy, doses of Duplosan super against Chenopodium
album L., ml ha™

Seklu paraugs / EDs 95 % ticamibas EDy, 95 % ticamibas
Seed sample intervals / 95 % intervals / 95 %
confidence confidence
interval interval
Kontrole / Untreated 43.2 349-514 319.7 219.6 —419.8
Duplozans super 1/2 / 23.1 18.3-279 171.0 119.3-222.7
Duplosan super 1/2
Duplozans super 1/4 / 36.5 29.4-43.7 270.5 183.9 - 357.1
Duplosan super 1/4

Vertgjot iegitas duplozana super EDsy devas pret balto balandu var
konstatgt, ka paraugam ,,Duplozans super 1/2" ta butiski ir mazaka ka abu pargjo
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paraugu augiem. Turpretim EDg, devu atSkiribas starp paraugiem ar 95 %
ticamibu nepieradas (11. tab.).

Kopigus secinajumus par balto balandu nako$as paaudzes augu jutibas
izmainam pret herbicidu duplozans super, lidzigi ka tas bija par herbicidu
granstars, izdartt ir griti, jo ir iegiits parak maz datu. 2002. gada rezultati vedina
uz domam, ka herbicida duplozans super lietoSana graudaugu sgjumos
samazinatas devas paaugstina balto balandu nakosas paaudzes augu jutibu pret to,
tacu, lai to apgalvotu, petijumus biitu nepiecieSams turpinat.

Datorprogrammas ,,PC-P Weeds” pielagosana Latvijas apstakliem

2002. gada izméginajuma péc skaita domingjosa nezalu suga séjuma bija
tiruma vijolite (Viola arvensis (L.) Murr.). Programma paredzéta mérka
efektivitate pret to neparsniedz 85 %, pat 1pasi licla tiruma vijolites skaita
gadijuma. Diemzgl rezultati rada, ka datorprogrammas ieteiktie smidzinajumi nav
sp&jusi ierobezot tiruma vijolites uzstaditas mérka efektivitates Iimeni. Lidzigu
situaciju var novérot ar smidzinajumu efektivitati pret usném (Cirsium spp.) un
kerainu madaram (Galium aparine L.), iznemot variantu PC-P High, kura panakts
kerainu madaru zalas masas samazinajums pret kontroli 89.2 % apméra, bet mérka
efektivitate konkrétajai situacijai bijusi 85 %. Arl sarto panatru (Lamium
purpureum L.) un darzu v@gjgriku (Fallopia convolvulus (L.) A. Love)
ierobezosSanas efektivitates ltmenis bijis zemaks ka paredzeta mérka efektivitate
variantos PC-P Medium un PC-P Low. Turpretim smidzinajumi p&c programmas
ieteikumiem parastas virzas (Stellaria media (L.) Vill.) iznicinajusi 100 % apméra.
Ari tiruma naudulu (Thlaspi arvense L.) un ganu plikstinu (Capsella bursa-
pastoris (L.) Med.) ierobeZoSanas ITmenis sasniegts augstaks ka paredzéta mérka
efektivitate. Tuvu paredz€tajam Iimenim bijusi arT balto balandu (Chenopodium
album L.) ierobezosanas efektivitate.

Kopuma var secinat, ka smidzinajumi p&c datorprogrammas ieteikuma
2002 gada nedeva gaidito rezultatu. To gan var attaisnot ar faktu, ka modela datu
bazes tika izveidotas tikai no viena gada izméginajumu rezultatiem, tapéc daudzi
nezalu jutibu pret herbicidiem raksturojosi parametri vargja biit uzstaditi neprecizi.
Tapat ir janem veéra citi faktori, kas pazemingja herbicidu iedarbibas efektivitati
2002. gada — laika apstakli smidzinaSanas diena un daudzu nezalu liela attistibas
stadija. Veicot programmas datu bazu papildinasanu ar 2002. gada izméginajumu
rezultatiem, licla dala parametru tika nomainiti.

A1T 2003. gada izméginajuma péc skaita domingjos$a nezalu suga bija
tiruma vijolite. Turpretim S$aja gada, salidzinagjuma ar 2002. gadu,
datorprogrammas ieteiktie smidzinajumi panakusi augstu tiruma vijoliSu
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ierobezosSanas efektivitati — zalas masa samazinajums, salidzingjuma ar kontroli
bez herbicidu lietoSanas, bijis augstaks ka paredz&ta merka efektivitate (12. tab.).
Jaatzime, ka tiruma vijoliSu attistibas stadija smidzinaSanas bridi abos pé&tijumu
gados bija vienada (0 — 2 Tstas lapas).

12. tabula / Table 12
Datorprogrammas ieteikumu efektivitate pret tiruma vijolitem
2003. gada
Efficacy of treatments according to “PC-P Weeds” recommendations against
Viola arvensis (L.) Murr., 2003

Variants / Skaits pirms Meérka Zalas masas
Treatment smidzinasanas, gab. m? | efektivitate, % / samazinajums pret
/ Target efficacy, kontroli, % / Effect
Number before % on fresh weight of
spraying, p. m” weeds, %
PC-P High 168.2 85 93.3
PC-P Medium 178.5 75 92.7
PC-P Low 130.9 65 89.5

Tapat ka 2002. gada, ari 2003. gada datorprogrammas ieteiktie
smidzinajuma varianti 100 % apmeéra iznicinajusi parastas virzas. Tada pati
efektivitate panakta ari pret tiruma nauduliem. Augsta bijusi arT balto balandu
ierobezosanas efektivitate.

2003. gada pirms herbicidu lietoSanas saméra daudz s€uma tika
konstatdtas sartas panatres (vairak ki 10 gab. m™). Ari sestaji ned&la péc
smidzinasanas to skaits herbicidu lietoSanas variantos bija saméra liels — PC-P
High un PC-P Medium varianta tas bija lielaks ka pirms smidzinasanas, bet PC-P
Low varianta par 50 % mazaks. Turpretim sarto panatru zala masa $ajos variantos
bija par 70 Iidz 90 % mazaka ka kontrole bez herbicidu lietoSanas. Tas lauj
secinat, ka daudzas $is nezales ir digusas pe&c herbicidu lietoSanas un, ka
datorprogrammas ieteikumi uzradijusi visai augstu efektivitati pret $Is sugas
nezalém — merka efektivitate bija no 75 % PC-P High varianta Iidz 65 % PC-P
Low prototipa varianta.

Kopuma, vertgjot 2003. gada izmégindgjumu, var secinat, ka ari
datorprogrammas prototipa ar zemako mérka efektivitati ieteikums ir panacis
augstu nezalu ierobezoSanas efektivitati — kopgjais nezalu zalas masa
samazinajums bijis 93.5 % pret kontroli bez herbicidu lietoSanas. Var izvirzit
pienémumu, ka uzstaditie parametri datubazgs ir pat nedaudz par augstiem, ar liclu
drosibas garantiju, ka programmas sniegtie icteikumi bais efektivi.
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Ari 2004. gada nezalu izplatiba izm&ginagjumos bija visai liela, jo
datorprogrammas prototipi ieteica lietot herbicidus devas tuvu pilnajai
rekomend@tajai. Saja gada péc skaita domingjo$a nezalu suga vasaras mieZu
s&juma bija sartd panatre — vidgji 150 gab. m™ jeb 57 % no visu nezalu kopskaita.
Tas skaita izmainas 6. ned€la péc smidzinasanas pret skaitu pirms herbicidu
lietoSanas netika noverotas, turpretim kontroles varianta to skaits bija picaudzis —
daudzas nezales digusas péc smidzinasanas. Sarto panatru zalas masas
samazinajums pret variantu bez herbicidu lietoSanas ir panakts uzstaditas mérka
efektivitates Itment (13. tab.). Neskatoties uz lielo nezalu skaitu, tas bija sikas,
vasaras miezu nomaktas un ar tiem konkurét nespgjigas, 1idz ar to, var uzskatit
herbicidu lietoSanas variantus par efektiviem.

13. tabula / Table 13
Datorprogrammas ieteikumu efektivitate pret sartajam panatrém
2004. gada
Efficacy of treatments according to “PC-P Weeds” recommendations against
Lamium purpureum L., 2004

Variants / Skaits pirms Meérka Zalas masas
Treatment smidzina$anas, gab. m? | efektivitate, % / samazinajums pret
/ Target efficacy, kontroli, % / Effect
Number before % on fresh weight of
spraying, p. m” weeds, %
PC-P High 147.0 80 82.1
PC-P Medium 157.0 80 82.9
PC-P Low 141.3 75 80.1

Lidzigi ka 2003. gada, art 2004. gada programmas ieteikto smidzinajumu
efektivitate pret tiruma nauduliem un parastajam virzam bija tuvu 100 % Itmenim.
Ar1 darzu vejgriku ierobezoSanas ltmenis bija augstaks ka mérka efektivitate.
Saméra daudz, tapat ka iepriek$€jos gados, s€juma bija sastopamas tiruma
vijolttes. Ja 2003. gada tiruma vijolites tika ierobezotas augstaka Itmenti ka
programma uzstadita mérka efektivitate, tad 2004. gada ta netika sasniegta —
merka efektivitate bija 70 — 80 %, tacu programmas ieteikumi panaca tiruma
vijoliSu ierobezoSanu 65 — 73 % limeni. Atskiriba no ieprieks$gjiem izm&ginajumu
gadiem, 2004. gada vasaras miezu s€juma salidzinosi daudz tika konstatétas
tirumu veronikas (Veronica arvensis L.) — 1idz 40 gab. m™ varianta PC-P Low. Ja
iepriek$€jos gados, kad firuma veroniku skaits sguma bija mazaks, to
ierobezosanas efektivitate tika sasniegta augstaka ka mérka efektivitate, tad 2004.
gada ta bijusi zemaka, iznemot varianta PC-P High.

30



Kopgja nezalu ierobezoSana 2004. gada bijusi loti lidziga pa
datorprogrammas prototipiem — no 76.3 Iidz 79.8 %. Tris gadu rezultati apliecina,
ka datorprogramma dazu herbicidu parametri pret vairakam nezalém joprojam ir
jakorige. Gadijumos, ja s€juma nezalainiba ir augsta, datorprogramma iesaka lietot
herbicidus augstas devas, kuras nav zemakas ka mazaka registréta deva. Ja
s€jumos ir griiti ierobezojamas nezales ka kerainu madara, tick rekomend&ts lietot
herbicidu tvertnes maisTjumus. Veicot pétljumu gaita konstat€to trikumu un
neprecizitaSu novérSanu, datorprogramma butu rekomendgjama izmantoSanai
saimniecibas ar vid&ji augstu un augstu zemkopibas ltmeni.

Vertgjot vasaras miezu graudu razu atseviski pa gadiem, var secinat, ka
tikai 2002. gada starp variantiem ir biitiskas atSkiribas 95 % ticamibas liment (14.
tab.). Ta ir butiski augstaka visos herbicidu lietoSanas variantos, salidzinagjuma ar
neapstradato platibu, tacu starp datorprogrammas prototipu variantiem razas
atSkiribas neparsniedz kritisko starpibu. RaZas starpibas var dalgji skaidrot ar
atSkiribam produktivo stiebru skaitam uz platibas vienibu, kur$ kontroles varianta
bijis bitiski (P > 99 %) zemaks ka herbicidu lietoSanas variantos.

Turpretim vidgji pa tris gadiem visos herbicidu smidzinaSanas variantos
ir panakts bitisks raZas pieaugums salidzinajuma ar neapstradato variantu.
Visaugstaka vasaras miezu raza ieglta vidgjas efektivitates Itmena prototipa
varianta, tacu ta atSkiribas no citiem prototipiem neparsniedz kritisko starpibu.

14. tabula / Table 14
Vasaras mieZu graudu raza, lietojot herbicidus péc datorprogrammas
jeteikumiem, t ha™
Spring barley grain yield, t ha™

Variants / Gads / Year
Treatment 2002. 2003. 2004. Vidgji / Average
Kontrole / Untreated 5.22 7.41 6.62 6.42
PC-P High 6.02 7.62 7.00 6.88
PC-P Medium 6.20 7.71 7.11 7.01
PC-P Low 5.91 7.54 7.15 6.87
Y0.05 0.585 0.539 0.535 0.340

legiitie rezultati lauj secinat, ka datorprogrammas ,PC-P Weeds”
rekomendaciju izmanto$ana lémuma pienemsanai nezalu ierobezoSanai vasaras
miezos dod graudu razas pieaugumu, ka ari ierobezo nezales augsta liment,
iznemot atseviskus gadijumus. Rekomendaciju efektivitate starp datorprogrammas
prototipiem atSkiras tikai gadijumos, kad atSkiras lietotie herbicidi. Ka
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perspektivakais izmantoSanai praktiska razoSana péc trikumu noverSanas ir
datorprogrammas vidgjas mérka efektivitates prototips.

SECINAJUMI

1. Visi petijuma lietotie herbicidi atseviskas nezalu sugas ierobezo ar augstu
efektivitati, lietoti arT samazinatas devas:

a) lidz 1/4 samazinatas devas var lietot:

e granstaru un lintdiru pret parastajam virzam (Stellaria media (L.)
Vill.) un tiruma nauduliem (Thlaspi arvense L.);

e MCPA 750 un duplozanu super pret baltajam balandam
(Chenopodium album L.) un tirumu nauduliem;

e  granstaru pret baltajam balandam un tiruma veronikam (Veronica
arvensis L.), ja apstradi veic nezalu agrina attistibas stadija.

b) Iidz 1/2 samazinatas devas var lietot:

e grodilu pret tirumu nauduliem;

e MCPA 750 pret parastajam virzam un tiruma vijolitém (Viola
arvensis (L.) Murr.);
duplozanu super pret parastajam virzam un tirumu veronikam;
starane 180 pret parastajam virzam un tirumu nauduliem.

2. Vidgji tris izméginajumu gados herbicidu lietosana nav devusi bitisku
vasaras miezu graudu razas pieaugumu salidzinajuma ar kontroles
neapstradato platibu. Biitisks razas pieaugums konstatéts tikai granstara,
grodila un lintira lietoSanas variantos 2002. gada un MCPA 750
lietosanas variantos 2003. gada. Vasaras miezu graudu razas lieclumam
nav bitisku atskiribu, lietojot herbicidus pilna rekomendétaja, 1/2 vai 1/4
deva.

3. Vegetacijas trauku izméginajuma iegiitie rezultati nesniedz parliecinoSu
atbildi par balto balandu nakosas paaudzes augu jutibas izmainam pret

lietotajiem herbicidiem; tie tikai uzrada izmainu iesp&jamas tendences:
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a) Lietojot herbicidus granstars un lintlrs devas, samazinatas Iidz 1/4
no pilnas devas, balto balandu nakosas paaudzes augu jutiba pret
tiem izmainas nebiitiski. Tom@r janem v&ra, ka par pilniba izdevusos
var uzskatit tikai viena gada izmeginajumu.

b) Balto balandu nakosas paaudzes augiem, kuru seklas ievaktas no
platibam, kur lietots grodils samazinatas devas, noverota tendence
samazinat jutibu pret So herbicidu. Lidziga tendence konstateta
augiem no platibam, kur lietots herbicids starane 180 pilna
registrétaja deva. Rezultati ar 95 % ticamibu nepieradas.

c) P&c herbicida duplozans super lietoSanas vasaras miezu s¢juma deva
1 L ha' nakosas paaudzes balto balandu augiem novérota biitiski
augstaka jutiba pret lietoto herbicidu. Ta ka $ada sakariba noverota
tikai viena izm&gindgjumu gada, to nevar uzskatit par vispargju
pieradijumu.

Vegetacijas trauku izméginajuma skaidrotas herbicidu devas, kadas butu
jalieto sada petjjuma pret baltajam balandam vai jutibas zina Iidzigam
nezilu sugam: amidosulfuronam nepiecie$ama pilna deva — 40 g d.v. ha™',
metil-tribenuronam 0.5 g d.v. ha™, triasulfuronam + dikamba — 60 g d.v.
ha™, fluroksipiram — 360 ml d.v. ha™" un dihlorprops-P + mekoprops-P +
MCPA - 600 ml d.v. ha™.

Datorprogrammas ieteikumu efektivitate nezalu ierobezoSanai ievérojami
pieauga 2003. un 2004. gada, salidzinajuma ar 2002. gadu un vairak ka
90 % gadijumu ir augstaka ka programma uzstadita mérka efektivitate.
Tomér datorprogrammas ieteikumi nesp& nodro§inat dazu herbicidu
efektivitati pret atseviskam nezalu sugam uzstaditas mérka efektivitates
limeni ka tas novérots, pieméram, gadijumos ar lintiiru un balto balandu.
Vasaras miezu graudu razu starpibas starp programmas prototipiem
neparsniedz kritiskas starpibas ar 95 % ticamibu. Bitiski razas pieaugumi
pret kontroles variantu bez herbicidu lietoSanas ir sasniegti tikai 2002.
gada un vidgji pa tris izmEginajumu gadiem. Péc izméginajumu gaita
konstat€to trikumu novérSanas, datorprogramma ,PC-P Weeds”
rekomendg&jama lietoSanai razoSanas apstak]os.

Ekonomiskais ieguvums no herbicidu lietoSanas vasaras miezos var
izpalikt, ja ir nodro$inati visi priekSnoteikumi augstu graudu razu
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ieguvei, ka ari, ja s€jums nav piesarnots ar daudzgadigajam un ar
kultiiraugiem 1pasi konkurétsp&jigam ismiiza nezalém.
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INTRODUCTION

Herbicides are the most often used plant protection agents not only in
Latvia but also in the neighbouring countries. Weeds are still one of the biggest
problems in field crop growing in Latvia.

There are more than 75 herbicides included in list of approved pesticides
in Latvia. More than 30 of them are approved for use in cereals. The most
common herbicide groups are sulfonylurea derivatives (ALS inhibitors) and
synthetic auxins. Application of herbicides is often the only plant protection
activity in cereals in Latvia, therefore precision and agronomically motivated
application is particularly important. It concerns not only the choice of the right
herbicide but also time, conditions and quality of application.

Intensive agriculture with intensive usage of pesticides and fertilisers
may cause soil and water pollution, presence of pesticides residues into fodder or
human food, an increase of resistance of pathogens, insects or weeds. Reduced
pesticide usage can give a substantial economical and ecological benefit, reduce
pollution hazard and produce healthier and cheaper products.

There is still enormous risk of occurrence of pesticide residues in
agriculture production in spite of many restrictions on safety pesticide usage.
Many European Union countries have started decreasing pesticide usage by
governmental laws. Some of them have started this process already in 1980s.

There are two ways to reduce pesticide usage: to use reduced dosages of
pesticides or not to apply pesticides at all. Many investigations show that it is
possible to use herbicides in reduced dosages without substantial yield losses. The
aim of herbicide application is not to eliminate the weeds totally but to decrease
the number of weeds to the level that makes no significant impact on changes in
yield and yield quality. This means that some weeds survive after herbicide
treatment and later produce seeds; a decreased herbicide dosage increases the
amount of such weed plants. The question is how that changes the susceptibility of
next generation plants from such surviving herbs. It is difficult to find in literature
whether this might be the start of shift for weed biotype from naturally susceptible
to resistant against applied herbicide.

The aim of the research:

to investigate the effect of application of reduced herbicide dosages in
spring barley under Latvia’s conditions and to give agronomically well-grounded
recommendations for effective usage of herbicides.
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The tasks of investigations:

e to test the efficacy of reduced herbicide dosages to weed
infestation in spring barley and grain yield.;

e to create the Latvia’s prototype of the Danish decision support
system model “PC-P Weeds” and to test it’s efficacy under
Latvia’s conditions;

e to investigate the possible changes in susceptibility of
Chenopodium album L. next generation plants to applied
herbicide.

Novelty of investigations:
e efficacy of some herbicides, applied at reduced dosages in
spring barley, has been tested under Latvia’s conditions;
o the Latvia’s prototype of the computer model “PC-P Weeds” has
been created and tested for optimisation of herbicide usage;
e appropriate dosages of some herbicides for pot trials with
Chenopodium album L. has been clarified.

The results of the trials have been published in 13 scientific and popular
science editions and reported in 3 international scientific conferences.

MATERIALS AND METHODS

Field trials were carried out on the Research and Study Farm (MPS)
“Vecauce” of the Latvia University of Agriculture (LLU) in the years 2001 to
2004. Soil properties were different in all trial years. Overall, these were sod-
podzolic and sod-calcareous leached soils with neutral reaction, medium humus
content and medium-high content of phosphorus and potassium. The trial was
arranged in 4 replications with plot size 25 m’. Spring barley cv ‘Ansis’ was
grown after caraway (2001), maize (2002 and 2004), and potatoes (2003). Soil
tillage was traditional: autumn ploughing and presowing tillage with rototiller
“Amazone KG-452”. Spring barley was sown with trial sowing machine “Hege
80”. Sowing rate was 400 germinable seeds per m’. Mineral fertilizers were used
before sowing for 6 t ha' high yields according to calculation using soil
agrochemical properties.

Herbicide application was done at the spring barley tillering stage (GS
21-29 by Zadoks). Six herbicides were applied at three dosages: full recommended
dosage, one half and one quarter of full-recommended dosage (hereafter 1/1, 1/2,
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and 1/4) in the trials of 2001-2003 (Table 1). The herbicides were applied using
knapsack sprayer “Hardi K-15" with flat fan nozzles, 250 L ha of water and
pressure 200 kPa.

Weed assessments were done three times: first time — before spraying,
second — on the 6™ week after spraying, third — before harvesting. Assaying was
done using a 0.25 m’ big circle in three places per plot identifying weed species
and counting the number of weeds per species and in the second assay measuring
weeds fresh weight. First two assessments were done in fixed places.

Spring barley samples were taken before harvesting from a 0.1 m” large
area from the places where first two weed assessments were done to determine
yield structural elements. Following indices were determined: productive and
nonproductive stems per square meter, number and weight of kernels per spike. A
1 kg grain sample was taken during harvesting to determine the following indices:
purity of yield, volume weight of grains, 1000 grain weight, 100 seed weight,
smoothness, and seed production outcome. Standard methods were used to
determine the aforementioned indices. The yield was harvested with trial harvester
“Hege 140” and adjusted to 86 % dry matter content and 100 % purity. Data
analysis for significance was done by ANOVA. Interactions between factors were
calculated using correlation-regression analyses.

The adaption of the computer decision support system for weed control
“PC-P Weeds” in Latvia has been started back in 2001 as a part of international
project “Development and implementation of an Internet based decision support
system for integrated pest management in Latvia”. Based on the data acquired in
Latvia, the first local version of decision support system model “PC-P Weeds”
was made at the beginning of 2002 (author J. Kopmanis). Three Latvia prototypes
of the model created in Denmark were made with different target efficacy and
were tested under Latvia’s conditions — PC-P High, PC-P Medium, and PC-P
Low. The model with medium target efficacy is very close to the one used in
Denmark. Other prototypes are made increasing or decreasing target efficacy by
5-10 % with the purpose to make wider efficacy tests in field conditions in Latvia
Improvements in the computer decision support system were done each year. In
total, there are 6 herbicides and 45 weed species in the program. The program is
elaborated to use only in spring barley at current moment.

Field trials to determine the efficacy of recommendations were carried
out during the years 2002-2004. The first recommendation of the decision support
system was used for spraying in spring barley.

The glasshouse trials were carried out at the Danish Institute of
Agricultural Science, Flakkebjerg, Denmark, in three series during the years 2002-
2004 to examine possible changes in susceptibility of next generation of
Chenopodium album L. treated with herbicides at different dosages. Chenopodium
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album L. seeds were collected from plots treated with herbicides at different
dosages before harvesting in the aforementioned trial. Seeds from plants from the
place where herbicides were not used for at least 20 years were used as a control
sample. Plants were grown in 1 litre (2002) and 2 litre (2003-2004) pots filed with
soil (2002) and soil-sand-peat (proportion 2:1:1; 2003-2004) mixture. In total, 10
seeds of Chenopodium album L. were sown per pot. The pots were placed in the
glasshouse (2002) and outdoor tables (2003-2004); and all pots were sub-irrigated
by an automatic watering system. The herbicides were applied at the 2-4 true leaf
stage. The application was carried out with a laboratory pot sprayer equipped with
Hardi flat fan nozzles, operating at a speed 5.4-5.5 km h™', pressure 300 kPa and
spraying volume varied between 149-165 L ha”. Fresh weight of weeds per pot
was determined 2-3 weeks after spraying. Dry weight of weeds was determined
after drying in an exsiccator.

The rates of applied herbicide dosages in the glasshouse trial were chosen
based on knowledge about the susceptibility of different weed species against
herbicides and the differences between effects of herbicides in field and
glasshouse trials. Though the rates of herbicides were adjusted each year, only in
the trial of 2004 (except for Duplosan super in 2003) they were at appropriate
level: full dosage of tribenuron-methyl 0.5 g a.i. ha”, dicamba + triasulfuron 60 g
a.i. ha”', amidosulfuron 40 g a.i. ha™', fluroxypyr 360 ml a.i. ha™', and dichlorprop-
P + mecoprop-P + MCPA 600 ml a.i. ha™.

Data statistical analysis was done using linear and nonlinear regression
models. All data were transformed to relative values — weight from control plots
was assumed as 100. Nonlinear analysis was done using log-logistic analysis
model for parallel or non-parallel dose-response curves (equation 1, see page 9,
where U — plant weight, z — herbicide dosage, D — parameter denoting the upper
limit at zero dose, C — parameter denoting the lower limit at large dose, a —
parameter describing the horizontal location of the dose-response curve, b —
parameter describing the slope of curve around EDsp). Assumption of parallel
dose-response curves requires the D, C and b parameter for each curve to be
identical. Model comparison was done using lack-of-fit F-test (equation 2, see
page 10, where SS." and SS.' — sum of squares of error for the second and first
model respectively, DF." and DF.' — degrees of freedom of error for the second
and first model respectively, F — factual Fisher criterion).

Meteorological conditions were different in all trial years. Spring 2001
was late but weather conditions at spraying time were optimal. After spraying, the
beginning of June was cool and wet, but from the end of June the air temperature
was very high. It was accompanied with a lot of precipitation which called serious
lodging of spring barley. Spring 2002 was early, which allowed to sow barley
quite early; however, suitable weather conditions caused also massive weed
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germination. At the time of spraying, weather conditions were not favourable —
high air humidity and precipitation 2 hours after spraying (less than 1 mm) could
effect herbicide efficacy. In July and August hot and dry weather prevailed,
nevertheless, because of serious rainfalls, the total amount of precipitation in July
was higher than the long term observed. No precipitation was observed in August
2002! Spring 2003 like in the year 2001 was late. Plants suffered from water
deficit that was caused by an extremely dry autumn 2002 and lack of
precipitations in spring 2003. At the end of July very hot (average air temperature
in the last decade of July was 22.2 °C) and dry weather started, which forced
barley maturation. Barley was harvested in due time and strong rainfalls in the
middle of August did not affect the barley yield. In 2004, the vegetation period
started in the beginning of April, which allowed to sow barley in the middle of the
month, overall, April was cool and dry. All the growing period of 2004 was cool
and starting from June, also very wet. Night frosts were observed 10 times in May
but the last one was on June 10. Only August and September were warmer than
the long term observed.

RESULTS

Efficacy of reduced herbicide dosages in spring barley

Weed infestation in spring barley in 2001 was low to medium — on
average 41.6-70.6 weeds per square meter. The weather conditions were
favourable for spring barley tillering therefore sowing was dense with high
competitiveness with weeds. Also spring barley germination was very high —
90 %. There were a total of 34 weed species before spraying but only 7 of them
were distributed more than 1 plant per square meter. The most popular species
were common lambsquater (Chenopodium album L.) (37.7 % of total population),
small nettle (Urtica urens L.) (25.2 %), fanweed (Thlaspi arvense L.) (14.6 %),
and speedwell (Veronica arvensis L.) (6.1 %). Almost 60 % of all weeds were in
2-4 true leaf stage at the time of spraying.

In 2002, early spring with favourable weather conditions allowed to sow
spring barley very early, which stimulated remarkable weed germination. Also
spring barley field germination was weaker than in 2001 — 61 %. Total weed
infestation was very big — 268.8-512 weeds per square meter. The dominant weed
was field violet (Viola arvensis (L.) Murr.) — on average 54 % of total population.
Widespread were also dead nettle (Lamium purpureum L.) (11.5 %), chickweed
(Stellaria media (L.) Vill.) (10.8 %), common lambsquater (7.3 %), and fanweed
(4.4 %). More than 50 % of weeds were in 2 true leaf stage before spraying,
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although some weeds, especially common lambsquater, fanweed, and chickweed
plants, were in later growth stages. There were 35 different weed species before
spraying; 12 of them were distributed more than 1 plant per square meter, but 7 —
more than 10 plants per square meter.

Also in 2003 weed infestation was considerable — 144.0-238.1 weeds per
square meter and the dominant weed again was field violet — 68.1 % of total
population. Common lambsquater (15.9 %) and dead nettle (7.4 %) were highly
distributed. Approximately 70 % of weeds were in cotyledon stage before
herbicide application, so spraying was done in the most suitable time this year.
Less weed species (29 species) were observed in 2003 if compared with 2002, and
8 of them were distributed more than 1 plant per square meter.

Only common lambsquarter, dead-nettle and field pennycress were
distributed at least one plant per square meter in all trial years, but annual
bluegrass (Poa annua L.), black bindweed (Fallopia convolvulus (L.) A. Love),
chickweed, speedwell, and field violet in two trial years. No calculations were
done for annual bluegrass because it is a monocot weed species and no herbicides
from those applied in the trial were provided to control it.

The results show no significant difference (at probability level 95 %) in
weed number among the treatments for all the most common weed species in the
first weed accounting before spraying. The only exception is the number of
speedwell in year 2001 when it was smaller in treatments with Starane 180
compared to untreated plots. That allows to conclude that trials were settled in
places with homogenous weed infestation in all the trial area.

Total number of weed species observed on the 6™ week after spraying
was 30 in year 2001, 38 in year 2002 and 24 in year 2003. Also the number of
weeds in untreated plots differed among the trial years — 55.6 plants per square
meter in 2001, 441.0 in 2002 and 298.7 in 2003.

Differences in the number and fresh weight of weeds on the 6™ week
after spraying are estimated by the years and by herbicides and weed species
separately using ANOVA. In calculations were included weed species with
distribution of at least one plant per square meter before spraying.

Granstar (tribenuron-methyl). Granstar is a herbicide with one of the widest
spectra among herbicides included in the trial. It showed very high efficacy
against chickweed — all applied dosages of Granstar totally eliminated this weed
species in 2001 and 2003. Fresh weight of chickweed was 0.4 g m™ only in the
treatment with 1/2 dosage of Granstar in the year 2002. Granstar showed very high
efficacy also against fanweed (Table 2).

Results allow to conclude that it is possible to use Granstar against
chickweed and fanweed in dosage even 1/4 from the full recommended. Such

40



dosage could be sufficient also against common lambsquater and speedwell, if
other conditions are favourable. It is not advisable to reduce applied dosages of
Granstar in cases when sowings are infested with field violet and dead nettle.

Grodyl (amidosulfuron). Significant differences among treatments with Grodyl
are observed in some particular cases. Such results are with fanweed data in 2002
and 2003 and with some other weed species in 2002. There was a significantly
smaller fresh weight of common lambsquater, chickweed and shepherd's purse
(Capsella bursa-pastoris (L.) Med.) in untreated plots compared to treatments
with all applied dosages of Grodyl in 2002. If fresh weight of shepherd’s purse
was small by weight (0.5-2.4 g m™) the common lambsquater and chickweed fresh
weight was rather high (28.7-67.0 g m™) and significant differences could be
explained by the very high fresh weight of these weed species in untreated plots.

The results show that reduced dosages of Grodyl could be applied
successfully against fanweed (Table 3). Reduction of the applied dosage of Grodyl
is not advisable against chickweed and black bindweed. It is recommended to use
another herbicide than Grodyl in cases of wide distribution of common
lambsquater and field violet in sowings.

Lintur (dicamba + triasulfuron). Data from all three trial years shows that
Lintur has good efficacy against chickweed and fanweed. The full recommended
dosage of Lintur has medium high (60-85 %) efficacy against field violet and
common lambsquater (Table 4). However, there are no significant differences in
the number and fresh weight of common lambsquater among applied dosages of
Lintur. That means that all applied dosages of Lintur have shown equivalent
efficacy against this weed species.

MCPA 750. Data acquired from second weed accounting shows that application
of MCPA has a significant effect on the changes in the number and fresh weight
of several weed species in all trial years. MCPA 750 demonstrated very high
efficacy against common lambsquater and fanweed. Even the smallest applied
dosage of MCPA 750 totally eliminated the fanweed in 2001 and 2003. MCPA
750 showed high efficacy also against small nettle, shepherd’s purse, speedwell,
chickweed, and field violet.

Applied dosages of MCPA 750 could be reduced to 0.5 L ha™ if it is
applied against common lambsquaters and fanweeds. It is not recommended to
decrease the dosage of MCPA 750 below 1 L ha™' applying this herbicide against
chickweeds and field violets. Application of another herbicide is recommended in
cases of sowings infested with speedwells (Table 5).
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Duplosan super (dichlorprop-P + mecoprop-P + MCPA). The results in
treatments with Duplosan super are similar to those observed with herbicide
MCPA 750. This herbicide showed the same efficacy as MCPA 750 against
fanweed, however efficacy against common lambsquater was lower. Also this
herbicide showed good control of small nettle and shepherd’s purse. Compared to
MCPA 750, efficacy of Duplosan super is lower against field violet, but higher
against speedwell.

Three-year (2001-2003) data shows that Duplosan super could be applied
against fanweed and common lambsquater in dosage 1/4 from the full
recommended if weather conditions are favourable. Reduction of dosage of
Duplosan super below 1/2 from the full recommended is not advisable if we apply
this herbicide against chickweeds and speedwells. Application of another
herbicide is advisable if sowings are infested with dead nettle and field violet,
because Duplosan super controls these weed species at the level below 70 % even
when applied at a full recommended dosage (Table 6).

Starane 180 (fluroxypyr). Application of Starane 180 made significant changes
in the number and fresh weight of only two weed species — fanweed and
chickweed. Data shows that these are the only weed species which herbicide
Starane 180 controlled also at reduced dosages. One of the target weeds of Starane
180 is cleavers (Galium aparine L.). This weed was observed only in 2002 in the
amount more than a plant per square meter — on average 11.5 plants m™ before
spraying. Only application of a full recommended dosage of Starane 180 gave
high control of this weed species — 98 %, but even 1/2 dosage gave a significantly
lower control. However, these are one-year data and can not be related to a longer
period as properties of herbicide Starane 180.

Spring barley grain yield. The yield of spring barley was within the predicted
level in the years 2001 and 2002 — on average 6 t ha™', whereas in 2003 it was
higher. Average grain yield in the trial was 6.04 t ha” in 2001, 5.68 t ha” — in
2002, and 7.62 t ha™ —in 2003. Yield differences among the applied dosages of all
herbicides were not significant at 95 % probability level neither in separate years
nor on average in all three trial years. Only all treatments with Granstar and
Grodyl and treatments with full recommended and 1/2 dosages of Lintur gave a
significant increase in spring barley grain yield in the year 2002, and treatments
with full recommended and 1/4 dosage of MCPA 750 — in 2003. The results
showed that application of a proper herbicide can give a significant increase in the
yield only in situations when sowings are extremely infested with annual
dicotyledonous weeds, considering that fields are not infested with perennial
weeds and all crop-care measures are done precisely, especially herbicide
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application. Such results were possible due to good quality of seed material,
precise sowing, and adequate amount of mineral fertilizers which caused
preconditions for development of high capacity of competitiveness with weeds of
spring barley.

Data analysis of the obtained results of yield structural elements and
yield quality indices showed significant differences just in some particular cases.
These cases have no logical agronomical explanation therefore they are assumed
as occasional.

Analysis of correlation shows strong and statistically significant
correlation between the total number and fresh weight of weeds on the 6" week
after spraying, and between the number of weeds on the 6™ week after spraying
and before harvesting (Table 7).

A strong negative relationship was observed between spring barley grain
yield and total weed infestation before harvesting for all herbicides included in the
trial, analysing separately by applied herbicides (Table 8). Medium close but
statistically significant relationship was observed between grain yield and total
fresh weight of weeds on the 6™ week after spraying. Whereas correlation between
the total number of weeds on the 6™ week after spraying and grain yield was
significant only in treatments with two herbicides — Duplosan super and Starane
180. Results allow to conclude that better results for estimation of herbicide
efficacy can be obtained using the results of fresh weight of weeds because these
data have stronger relationship with grain yield.

Analysis was also done for the influence of two weed species — common
lambsquater and field violet — on spring barley grain yield. Common lambsquater
was chosen because this species was distributed more than 20 plants per square
meter in all three trial years but field violet — because it was the most wide-spread
weed species in the trial in the years 2002 and 2003. Data shows that fresh weight
of field violet has the strongest negative relationship with spring barley grain yield
(Table 8). Whereas for common lambsquater this relationship is weaker and only
in treatments with Lintur and Starane 180 it is significant at 95 % probability
level.

Changes in susceptibility of next generation of Chenopodium album L. to
applied herbicides
The seeds of common lambsquater were gathered each year before

harvesting from treatments with herbicides at different dosages. It was not
possible to gather seeds from all treatments because of different conditions by
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years, which caused different herbicide efficacy. The results from pot trials are
stated as before — separately by herbicides.

Lintur (dicamba + triasulfuron). Seeds from treatments with Lintur were
possible to gather only in 2002 and 2004 and only from plots where 1/4 dosage of
Lintur was applied. The amount of common lambsquater seeds from treatments
with Lintur in the year 2003 was insufficient for pot trials. Data analysis, using
log-logistic analysis method, was not possible with data obtained in 2002 because
applied dosages of Lintur were too small. Efficacy from all dosages except from
application of double dosage was lower than 50 % and can be attributed to upper
part of dose-response curve.

Applied dosages in the trial 2004 increased six times. The results show
that obtained data describe the efficacy of Lintur against common lambsquater in a
wide range. Dry weight of common lambsquater was in the range between 1.30
and 12.24 grams per pot. These data can be used in analysis with log-logistic
analysis method. All weight data of common lambsquater was transformed to their
relative values — weight from untreated pots was assumed as 100. Analyses for
fresh and dry weight of common Ilambsquater were done separately.
Simultaneously, analyses of linear regression and non-linear regression for parallel
and non-parallel curves models were done. The results show that conclusions are
the same whether analysis is done with fresh weight or with dry weight data
therefore further analysis will be expanded for dry weight of common
lambsquater.

Results from data analysis show that linear regression described data with
high credibility. However, analysis of lack-of-fit shows that data is better
described by non-linear regression — Fg = 1.70 < Fyo5 = 1.93 for non-parallel
curves model and Fy,, = 1.64 < F( o5 = 1.92 for parallel curves model. Comparing
these models, parallel curves model is more appropriate — Fg, = 0.37 < Fop5 =
4.03. Data from this analysis (EDs, and b parameter from formula 1) is used for
designing of dose-response curves (Fig. 1).

Calculated EDs, and EDgy, dosages of Lintur against common
lambsquater show that both seed samples have similar susceptibility to the applied
herbicide at a 95 % probability level. That allows making presumption that
application of reduced dosages of Lintur up to 1/4 from the full recommended
makes no significant changes in susceptibility of common lambsquater’s next
generation. However, such conclusions can be drawn only from one-year data
when applied dosages of Lintur in the pot trial were sufficiently high. The data
from pot trial in 2004 can be used as initial material for further investigations into
efficacy of Lintur against common lambsquater or other weed species with similar
susceptibility.
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Grodyl (amidosulfuron). Seeds of common lambsquater were gathered from
treatments with all three dosages of Grodyl in all three field trial years.

Similarly, as it was with Lintur, data from the pot trial with application
of Grodyl in 2002 can not be analysed with log-logistic analysis because dosages
of Grodyl were too small. Highest applied dosages of Grodyl achieved the control
of common lambsquater only at a 20.4-43.6 % level wherewith there is lack of
data about higher efficacy of Grodyl.

Applied dosages of Grodyl in the year 2003 were with medium efficacy.
Still there is no data describing high efficacy of Grodyl against common
lambsquater. Highest applied dosage of the herbicide (53.3 g ha™) decreased the
dry weight of common lambsquater by 85 % for seed samples “Grodyl 1/1” and
“Grodyl 1/4” but only by 55 — 60 % for the control sample and seed sample
“Grodyl 1/2". Three smallest applied dosages of Grodyl changed the dry weight of
common lambsquater just slightly therefore these data are excluded from further
data analysis. Data analysis shows that the relationship is better described by non-
linear regression. Comparing parallel and non-parallel curve models, non-parallel
curves model can be approved as better — Fg,o, = 2.94 > Fy o5 = 2.74.

Designed dose-response curves show that the reaction of control sample
and sample “Grodyl 1/2 to Grodyl is almost the same — these two curves cover
one another. Steeper are dose-response curves for seed sample “Grodyl 1/4" and
especially for sample “Grodyl 1/1”, which shows that reaction of these samples
against Grodyl is applied dosages of herbicide are changed.

Highest applied dosage of Grodyl was increased twice in the 2004 pot
trial but reduction in dry weight of common lambsquater was almost the same as
in 2003. Decrease in the dry weight of weed for the control and “Grodyl 1/1”
samples were slightly higher than 80 %, for sample “Grodyl 1/2" — 75.1 % but for
sample “Grodyl 1/4" — only 64.7 % at treatment with the highest dosage of Grodyl
(106.6 g ha™ or 80 g a.i. ha™"). Data analysis shows that data is better described by
non-linear regression. Lack-of-fit test shows advantages of the parallel curves
model — Fg,, = 0.86 < Fg o5 = 2.70. The data acquired from data analysis using this
model are used for design of dose-response curves (Fig. 2).

Almost similar curves were obtained for control and “Grodyl 1/2" seed
samples as it was in the year 2003. Similar to these two curves are the one
explaining reaction of seed sample “Grodyl 1/1” to the applied herbicide (Fig. 2).
Different curve is for seed sample “Grodyl 1/4”, which is shifted to the right. That
means that for this seed sample a higher dosage of Grodyl is needed to achieve the
same efficacy compared to other samples.

There are no significant differences between the calculated EDs, and
EDy, dosages of Grodyl at 95 % probability according to Fisher’s criteria in both
trial years. However, calculated EDs, dosage for seed sample “Grodyl 1/4" is
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higher than the upper limit of the 95 % confidence interval for control and
“Grodyl 1/2" seed samples in 2004 (Tab. 9).

Unfortunately, it is not possible to draw any convincing conclusions from
three-year trial results. We can observe tendencies for change in susceptibility of
common lambsquater’s next generation plants to applied herbicide Grodyl as it
was observed in 2004, when application of reduced dosages of amidosulfuron
caused decrease in susceptibility of common lambsquater’s next generation plants.

Starane 180 (flroxypyr). Seeds of common lambsquater were collected from
treatments with all three applied dosages of Starane 180 in all trial years.

Conclusions from the trial in 2002 are the same as they were using
herbicides Lintur and Grodyl, i.e. the applied dosages of Starane 180 were too
small. The results from the trial in 2003 show that the amount of applied dosages
of Starane 180 was insufficient though data shows efficacy of the herbicide to
common lambsquater in quite a wide range. Three smallest applied dosages gave
insignificant decrease in the dry weight of common lambsquater therefore these
data will be excluded from further data analysis as it was in the trial with herbicide
Grodyl.

Data analysis shows that nonlinear regression parallel curves model
better fit to obtained data — Fg,, = 1.51 < Fy4s = 2.74 compared to nonparallel
curves model in the year 2003.

The designed dose-response curves are steeper than those for herbicide
Grodyl because calculated b parameter for Starane 180 had a higher negative
value. Almost the same are dose-response curves displaying reaction of common
lambsquater to Starane 180 for the control and “Starane 180 1/2" seed samples.
The curve for seed sample “Starane 180 1/1” is most shifted to the right (Fig. 3).

Data analysis of the trial in 2004 gave similar conclusions as in the year
2003. The parallel curves model shows advantages compared to nonparallel
curves model — Fg,, = 1.01 <Fg o5 =2.71. Calculated b parameter is smaller than it
was in the year 2002 therefore curves are not so steep. All curves are placed close
to one another but the curve for seed sample “Starane 180 1/1” is most shifted to
the right, the same as it was in the year 2003.

There are significant differences between the calculated EDsy dosages of
Starane 180 for seed samples “Starane 180 1/1” and “Starane 180 1/4" in the year
2003. Next generation plants of common lambsquater become less susceptible to
the applied herbicide in case of application of full dosages of herbicide Starane
180. However, this coherence does not prove at 95 % probability compared to
control plants (Table 10). Calculated EDs, dosages of Starane 180 are higher and
without significant differences among seed samples in the year 2004.
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Joint conclusions can be drawn only from two trial years because the pot
trial in 2002 was unsuccessful. It can not be proven at 95 % probability level that
application of herbicide Starane 180 in cereals causes significant changes in
susceptibility of next generation plants of common lambsquater, compared to
plants from places where Starane 180 was not used for a long time. However,
there is strong tendency for next generation plants of common lambsquater to
decrease susceptibility to applied herbicide in case of use of full dosage of
herbicide Starane 180.

Granstar (tribenuron-methyl). The seeds of common lambsquater were
impossible to harvest in the year 2002 because even reduced dosages of Granstar
controlled this weed with more than 80 % efficacy. Seed samples from treatments
with a half and a quarter dosage of Granstar were harvested in 2003, but it was
possible only from the treatment with a quarter dosage of Granstar in 2004.

The results show that application of Granstar at dosage 1 g ha™' in the pot
trial almost totally eliminated plants of common lambsquater. Total fresh weight
of common lambsquaters from a pot or weight of 4 plants was not higher than 1 g.
The results obtained from treatments with higher dosages of Granstar were
excluded from further data analyses and C parameter which denotes lower limit of
dose-response curve was considered as zero.

Probably because of the small data amount (only from three treatments),
the results of data analyses differed depending whether fresh or dry weight of
common lambsquaters was used. Data analysis using dry weight of common
lambsquaters shows that the relationship is better described by linear regression —
Fiaer, = 2.62 > Fy o5 = 2.02, but using fresh weight of plants gives converse results —
Fraer. = 1.04 < Fy s = 2.02. This inconsistency demonstrates that three dosages are
insufficient amount to use the results in a well-grounded dose-response analysis.
The applied dosages of Granstar in the pot trial in 2003 were too big and data
analysis had to be interrupted.

The obtained results show a wide range of efficacy of Granstar against
common lambsquater by decreasing the applied dosages of Granstar 12-fold in the
pot trial in 2004 — from weak up to 90 % efficacy. Data analysis shows a very
convincing advantage of nonlinear regression parallel curve model — Fy,., = 0.004
< Fo o5 = 4.03. The both designed dose-response curves are similar to one another.
Also calculated EDsy and EDy, dosages for both seed samples have no significant
differences — for seed sample “Granstars 1/4" —0.23 g ha™, but for control sample
~0.25gha.

A full data analysis can be done only from the pot trial in 2004. It is far
from enough to draw some conclusions about possible changes in susceptibility of
next generation of common lambsquater to herbicide Granstar. Therefore, these
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results have to be assessed as initial data for the forthcoming trials about
susceptibility of common lambsquater or similar weed species to herbicide
Granstar, as it was in the case with herbicide Lintur.

Duplosan super (dichlorprop-P + mecoprop-P + MCPA). Seeds were harvested
in sufficient amount only in the year 2003 from plots where herbicide Duplosan
super was used. It was not possible in years 2002 and 2004 because of the high
efficacy of this herbicide against common lambsquater.

Data analysis with results from the trial with Duplosan super was done in
a similar way as with other herbicides. The results show that applied dosages of
Duplosan super were chosen more successfully compared to other herbicides in
the year 2003. They better describe the upper part of the dose-response curve of
Duplosan super against common lambsquater. However, there is a lack of data
about efficacy of small dosages of Duplosan super. The efficacy for the smallest
applied dosage of this herbicide was at a 40-50 % level. Therefore the results from
treatment with the highest dosage of Duplosan super will be excluded from further
data analysis.

Results from the dose-response analysis show that nonlinear regression
parallel curves model better fit to acquired data. The designed dose-response
curves show that plants from the control and “Duplosan super 1/4" seed samples
have similar susceptibility to the applied herbicide. Dose-response curve for seed
sample “Duplosan super 1/2" is shifted to the left, which indicates that plants from
this seed sample have higher susceptibility to herbicide Duplosan super (Fig. 4).

There are significant differences among the calculated EDsy dosages of
Duplosan super. Significantly lower EDs, dosage was for seed sample “Duplosan
super 1/2" compared to other samples. However, there are no differences among
the calculated EDy, dosages for tested seed samples at 95 % probability level
(Table 11).

It is impossible to draw some well-grounded conclusions about
susceptibility of next generation of common lambsquater against herbicide
Duplosan super because data only from one trial year are acquired. The results
from the year 2003 indicate that application of herbicide Duplosan super in cereals
increases susceptibility of next generation plants of common lambsquater. Trials
should be continued to prove this presumption.
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Adaptation of the computer decision support system “PC-P Weeds” to
Latvia’s conditions

The most widespread weed specie was field violet (Viola arvensis (L.)
Murr.) in year 2002. The target efficacy for this weed specie is 85 % even in cases
of a very high infestation with these weeds. Unfortunately, the results show that
all treatments, according to the suggestions of program “PC-P Weeds”, did not
control field violets at the installed target efficacy. The same situation was
observed with thistles (Cirsium spp.) and cleavers (Galium aparine L.), except in
the treatment according to the recommendations of prototype PC-P High where
control of cleavers was 89.2 % but installed target efficacy for a definite situation
was 85 %. Also control of dead nettles (Lamium purpureum L.) and black
bindweeds (Fallopia convolvulus (L.) A. Love) were lower than the installed
target efficacy in treatments PC-P Medium and PC-P Low. However,
recommendations of all three prototypes eliminated the chickweeds (Stellaria
media (L.) Vill.) at 100 % level. Also the control level of fanweeds (Thlaspi
arvense L.) and shepherd's purses (Capsella bursa-pastoris (L.) Med.) was higher
than the installed target efficacy. Close to the installed target efficacy was control
of common lambsquaters (Chenopodium album L.).

Overall conclusions can be drawn that spraying, according to the
recommendations of decision support system model “PC-P Weeds” did not gave
the expected results in year 2002. It could be explained by the fact that the
Latvia’s model was built up using only one-year data and many parameters were
installed incorrectly. We have to take into consideration other factors that
decreased herbicide efficacy in 2002, such as the weather conditions on the
spraying day and the late development stage of many weeds. The program was
improved and many parameters were changed at the beginning of 2003.

In the year 2003 the most widespread weed specie was field violet (Viola
arvensis (L.) Murr.), too. However, in this year the recommended herbicide
applications gained high control of field violets. Decrease in the fresh weight of
these weeds was higher than the installed target efficacy (Table 12). It should be
noted that the stage of development of field violets was the same in both trial
years (0-2 true leaves).

All treatments completely eliminated chickweeds in the year 2003 as it
was observed in 2002. The same efficacy was against fanweeds. The control of
common lambsquaters was also at a high level.

More than 10 dead nettles per square meter were observed before
spraying in 2003. A high number of these weeds was also found in the 6™ week
after spraying. It was higher than before spraying in treatments PC-P High and
PC-P Medium but by 50 % lower in the treatment PC-P Low. Whereas the fresh
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weight of dead nettles was by 70-90 % lower in these treatments compared to
untreated plots. That allows to conclude that many plants of dead nettles
germinated after treatment with herbicides and the recommended herbicide
treatments showed high efficacy against this weed specie, because installed target
efficacy was from 75 % in treatment PC-P High to 65 % in treatment PC-P Low.

Overall, the trial in 2003 can be evaluated as successful. Spraying
according to the recommendations of the prototype with lowest target efficacy
also resulted in high weed control — total reduction of fresh weight of weeds was
93.5 % compared to untreated plots. This suggests that parameters installed in the
model have a high safety margin that recommendations will be effective in most
of the circumstances.

Weed infestation in the year 2004 was also remarkable therefore the
decision support system model recommended to apply herbicides at dosages close
to the full recommended. The most widespread weed specie was dead nettle in
2004 — on average 150 plants m™ or 57 % from all weeds. There were no changes
in the number of this weed specie in the 6™ week after spraying, compared to the
number before spraying, whereas in untreated plots it was increased. Reduction in
the fresh weight of dead nettles in treatments with herbicide applications was at
the level of installed target efficacy (Table 13). In spite of the big number of
weeds, the plants were weak without high competitiveness with spring barley
therefore herbicide treatments can be considered as successful.

The efficacy of recommended herbicide treatments was 100 % against
fanweeds and chickweeds in the year 2004. Also black bindweeds were controlled
at a higher level than the installed target efficacy. Field violet was a widespread
weed specie also in the year 2004. It was controlled at a high level in 2003, but the
installed target efficacy was not reached in the year 2004 — field violets were
controlled at a 65-73 % level but target efficacy was 70-80 per cent. One of the
widespread weed species in 2004 was speedwell (Veronica arvensis L.) unlike the
previous years. There were up to 40 speedwell plants per square meter in
treatment PC-P Low. Control of speedwells was higher than target efficacy in
2002-2003, when total amount of these weeds was comparatively smaller. In the
2004 trial, control level was lower except for treatment PC-P High.

Total control of weeds was similar in all three prototypes of the decision
support system model in the year 2004 — from 76.3 to 79.8 per cent. The results
from three-year trials show that some parameters still have to be corrected. The
decision support system model ‘“PC-P Weeds” recommends application of
herbicides at dosages close to the full recommended in cases of high weed
infestation. Herbicide tank mixtures are recommended when hard-to-control weed
species are present in the field. The decision support system model “PC-P Weeds”
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could be recommended for use on farms with a medium high to high development
level but only after correction of detected errors.

The grain yield of spring barley was significantly higher in treatments
with herbicides in 2002, if comparison is done separately by trial years (Table 14).
There are no significant differences in the grain yield among tested prototypes of
the model. A significantly lower yield in untreated plots can be partly explained
by differences in the number of productive tillers per square meter, which was
significantly lower (P > 99 %) in untreated plots.

A significantly higher spring barley grain yield was harvested in all
treatments with herbicides on average in three trial years, compared to untreated
plots. The highest yield was obtained in treatments PC-P Medium but it differed
insignificantly from other prototypes of the model (Table 14).

The obtained results allow to conclude that herbicide spraying in spring
barley according recommendations of the decision support system model “PC-P
Weeds” gave high efficacy of weed control and increased the yield of spring
barley. The efficacy of recommendations still varies in cases when applied
herbicides differ. The prototype with medium target efficacy can be regarded as
the most suitable for use in spring barley under Latvia’s conditions, though it can
be recommended for wider use only after correction of the determined errors.

CONCLUSIONS

1. All tested herbicides have high (over 85 %) efficacy to some specific
weed species, even when applied at reduced dosages:

a) reduction to 1/4 from the full recommended dosage is possible when
the following is used:

e tribenuron-methyl and dicamba + triasulfuron against chickweeds
(Stellaria media (L.) Vill.) and fanweeds (Thlaspi arvense L.);

e MCPA and dichlorprop-P + mecoprop-P + MCPA against
common lambsquaters (Chenopodium album L.) and fanweeds;

e tribenuron-methyl against common lambsquaters and speedwells
(Veronica arvensis L.), if application is done in early development
stages of weeds.

b) reduction to 1/2 from the full recommended dosage is possible when
the following is used:

e amidosulfuron against fanweeds;
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2.

e  MCPA against chickweeds and field violets (Viola arvensis (L.)
Murr.);

e dichlorprop-P + mecoprop-P + MCPA against chickweeds and
speedwells;

e fluroxypyr against chickweeds and fanweeds.

Application of herbicides produced an insignificant increase in spring
barley grain yield on average in three years. There were no significant
changes if spring barley grain yield between the applied dosages of
herbicides.

The obtained results from glasshouse trials gave an inconclusive answer
about the changes in susceptibility of next generation of common
lambsquaters against applied herbicides:

a) application of tribenuron-methyl and dikamba + triasulfuron at 1/4
from the full recommended has no significant impact on the changes in
susceptibility of next generation of common lambsquater, although
only one trial year can be considered as successful:

b) a trend of decrease in susceptibility was observed for plants from the
seeds harvested from plots treated with amidosulfuron at reduced
dosages. The same trend was observed for plants from plots where
herbicide fluroxypyr was used at full recommended dosage. The results
were not significant at 95 % probability level:

c) a significant higher susceptibility against applied herbicide was
observed for plants from plots treated with herbicide dichlorprop-P +
mecoprop-P + MCPA at the dosage of 1 L ha™. Such coherence was
detected only in one year therefore it can not be regarded as a general
tendency.

The appropriate rates of applied herbicide dosages were clarified in
glasshouse trials with common lambsquaters or other weed species with
similar susceptibility against herbicides: full dosage of tribenuron-methyl
0.5 g ai. ha', dicamba + triasulfuron 60 g ai. ha', amidosulfuron
40 g a.i. ha', fluroxypyr 360 ml a.i. ha™, and dichlorprop-P + mecoprop-P
+MCPA 600 ml a.i. ha™".

The improvement of the decision support system model “PC-P Weeds”
gave a remarkable increase in the efficacy of recommendations in the years
2003 and 2004, compared to 2002, and in more than 90 % of all cases it
was higher than the target efficacy. However, there are some imprecisions
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in the program, for instance, parameter which determines the efficacy of
Lintur against common lambsquater is incorrect. There were significantly
higher spring barley grain yields in the treatments according to the
recommendations of the program “PC-P Weeds”. After correcting the
determined errors, the decision support system model “PC-P Weeds” can be
advised for wider use.

6. There might not be an economical profit from application of suitable
herbicides in spring barley if all requirements are fulfilled for the formation
of a high spring barley yield.

ACKNOWLEDGEMENTS

I would like to express my most gratitude to Dr. agr. Zinta Gaile, the
vice-director of LLU Research and Study Farm “Vecauce” for her support and
assistance in the trials and during the whole period of my PhD studies!

Thanks to the operating personnel and agronomists of LLU RSF
“Vecauce” and to all my colleagues at the LLU Department of Soil management
for their help and support in carrying out the field trials.

My deep gratitude also to Solvejg Mathiassen and Per Kudsk from the
Danish Institute of Agricultural Sciences in Flakkebjerg for their encouragement
and contribution towards providing a possibility to carry out the pot trials in the
laboratory of their institution and for their help in making data analysis using
program SAS. Without you this part of my work would not be possible!

I am thankful to all my colleagues who were involved in the project
“Development and implementation of an internet based decision support system
for integrated pest management in Latvia”. Special thanks to Per Rydahl from the
Danish Institute of Agricultural Sciences in Flakkebjerg for detailed explanation
of the structure of decision support system model “PC-P Weeds” and for his help
in solving different problems I encountered while creating and updating the
Latvia’s prototype of this model!

53



10.

Publikaciju saraksts
Zinatniskas publikacijas

Kopmanis J. Samazinatu herbicidu devu vertgjums vasaras miezu s€jumos
// Agronomijas Vestis.- Nr. 5., 2003.- Jelgava, LLU, 2003. — 138. — 142.
Ipp.

Kopmanis J. Chenopodium album L. susceptibility to herbicides applied at
different dosages // 7™ EWRS (European Weed Research Society)
Mediterranean Symposium 2003, Adana , Turkey, 6-9 May 2003, pp. 79 —
80.

Kopmanis J. Susceptibility of some dicotyledon weeds to sulfonylurea
herbicides applied at reduced dosages // Research for rural development.
International scientific conference proceedings, Jelgava, Latvia, 21-24 May
2003, pp. 19 —22.

Kopmanis J. Herbicidu starane 180 un lintiirs lietoSana samazinatas devas
vasaras miezos // Agronomijas V&stis.- Nr. 6., 2004.- Jelgava, LLU, 2004. —
80. — 86. Ipp.

Kopmanis J., Ausmane M. Application of synthetic auxins herbicides in
spring barley at reduced dosages // Agronomijas V&stis.- Nr. 7., 2004.-
Jelgava, LLU, 2004, pp. 183 — 187.

Kopmanis J. Baltas balandas (Chenopodium album L.) nako$as paaudzes
augu jutibas izmainas pret lietotajiem herbicidiem // LLU Raksti.- Nr. 13
(308), 2005.- Jelgava, LLU, 2005. — 37. —45. Ipp.

Kopmanis J., Malecka S., Skudra 1., Vanaga 1. Datorprogrammas ,,PC-P
Weeds” parbaude un adaptéSana Latvijas apstakliem // LLU Raksti.- Nr. .,
2006.- Jelgava, LLU (pienemts publicésana)

Popularzinatniskas publikacijas

Kopmanis J. Datorprogrammas “PC-P  Weeds” nezalu kontroles
optimiz€Sanai piemeroSana Latvijas apstakliem 2001. gada // Lauka
izméginajumi un demonstrgjumi 2001.- Ozolnieki, 2002.— 42. — 44. 1pp.
Kopmanis J. Datormodela “PC-P Weeds” parbaude LLU mps “Vecauce”
2002. gada // Lauka izm&ginagjumi un demonstréjumi 2002.- Ozolnieki,
2003.—45.—47. Ipp.

Kopmanis J. Ka vértét herbicidu iedarbibas efektivitati / Saimnieks. —
Nr.10., 2004. (4) — 16., 18., 23. lpp.

54



11. Kopmanis J. Datormodela ,,PC-P Weeds” parbaude // Agrotops. — Nr. .,
2005. (pienemts public€sana)

12. Kopmanis J. Datormodelis ,PC-P Weeds” nezalu ierobeZoS$anas
optimizesanai // Agrotops. — Nr. ., 2005. (pienemts publicésana)

13. Kopmanis J. Datormodela ,,PC-P Weeds” lictoSanas Tsa instrukcija //
Agrotops. — Nr. ., 2005. (pienemts publiceésana)

Referati zinatniskajas konferences

1. Starptautiska zinatniska konference ,,Epidemiology facets of harmful
organisms in cropping systems”, Jelgava, 26. — 28. augusts, 2004.
Mutiskais referats: ,Efficacy of reduced herbicide dosages in spring
barley” (Autori J. Kopmanis, I. Vanaga, S. Malecka, I. Skudra).

2. Starptautiska zinatniska konference ,,Epidemiology facets of harmful
organisms in cropping systems”, Jelgava, 26. — 28. augusts, 2004. Stenda
referats: ,,Application of synthetic auxins herbicides in spring barley at
reduced dosages” (Autori J. Kopmanis un M. Ausmane).

3. Starptautiska doktorantu zinatniska konference ,Research for rural
development 20037, Jelgava, 21. — .24. maijs, 2003. Mutiskais referats:
,dusceptibility of some dicotyledon Weeds to sulfonylurea herbicides
applied at reduced dosages” (Autors: J. Kopmanis).

4. 7. Eiropas Herbalogu savienibas organizgtais Vidusjliras valstu simpozijs
(7™ EWRS (European Weed Research Society) Mediterranean Symposium
2003), Adana , Turcija, 6.-9. maijs, 2003. Stenda referats: ,,Chenopodium
album L. susceptibility to herbicides applied at different dosages” (Autors:
J. Kopmanis).

Lidzdaliba starptautiskos projektos

2000. — 2002. g. Latvijas — Lietuvas — Igaunijas — Polijas (no 2001. gada) —
Danijas kopprojekts “Development and implementation of an internet based
decision support system for integrated pest management in Latvia”.

Darbibas sfera — projekta vaditdjs no Latvijas puses (2001. — 2002. g.) sadalai Nr.
4 ”Weeds”.

55



	Kopmanis, Jānis. Herbicīdu samazinātu devu ietekme uz vasaras miežu sējumu nezāļainību un nezāļu nākošo paaudzi : promocijas darbs lauksaimniecības zinātņu doktora grāda ieguvei 
	SATURS / CONTENT 
	IEVADS
	MATERIĀLI UN METODES 
	REZULTĀTI
	Herbicīdu lietošanas efektivitāte samazinātās devās vasaras miežu sējumā
	Balto balandu (Chenopodium album L.) nākošās paaudzes augu jutības izmaiņas pret lietotajiem herbicīdiem
	Datorprogrammas „PC-P Weeds” pielāgošana Latvijas apstākļiem

	SECINĀJUMI
	PATEICĪBAS 
	Publikāciju saraksts
	Zinātniskās publikācijas
	Populārzinātniskās publikācijas

	Referāti zinātniskajās konferencēs
	Līdzdalība starptautiskos projektos
	INTRODUCTION
	MATERIALS AND METHODS 
	RESULTS
	Efficacy of reduced herbicide dosages in spring barley
	Changes in susceptibility of next generation of Chenopodium album L. to applied herbicides
	Adaptation of the computer decision support system “PC-P Weeds” to Latvia’s conditions

	CONCLUSIONS 
	ACKNOWLEDGEMENTS 

