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Abstract. Winter wheat (Triticum aestivum) is the most important and
widespread cereal crop grown in Latvia, the production of which is associated
with rather large investments for nitrogen fertilization and disease control. The
aim of this study was to find out the effect of fungicide application and N top-
dressing rate on winter wheat grain yield and quality. Field trials were carried
out at the Research and Study Farm “P&terlauki” during four years (2017/2018—
2020/2021). Four pesticide treatments (half, full and two full doses during
different growth stages) and untreated control, and four N top-dressing rates
(N120, 150, 180, 210 kg ha*) were studied. Winter wheat yield (annual average:
5.23-8.41tha'') and quality depended significantly on the conditions of the study
years, as three years were characterized by drought throughout the season or
several months. Although any fungicide treatment variant increased the average
four-year winter wheat grain yield significantly, the effect of fungicide
application in every separate year was different, and it gave an important increase
of yield only in 2019/2020. Enhancement of N top-dressing increased grain yield
significantly up to the rate N 180 kg ha’. Although interaction of both studied
factors was significant, however, not always usage of higher N rates means that
also spraying with fungicides has to be more intensive. The effect of fungicide
treatment was observed on 1000 grain weight and hectolitre weight, but it did not
affect crude protein and wet gluten content, and Zeleny index.
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levads

Ziemas kviesi (Triticum aestivum) ir nozimigaka un rentablaka labiba Latvija
un ar1 pasaul€, bet kvieSu audzeSana ir saistita ar saméra lieliem izdevumiem
meslojumam un slimibu ierobezoSanai. Zviedrija, analiz€jot 350 lauka
izméginajumu datus, konstatgja, ka fungicida lietoSana bija rentabla 188
gadfjumos, bet neatmaksajas 162 gadijumos. Razotaji [émumu par fungicidu
lietoSanu reti pienem, pamatojoties tikai uz sagaidamajiem razas vai razas
kvalitates zudumiem slimibu izplatibas rezultata. Biezi vien lémums saistas ar
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audzgtaja attieksmi pret risku, pesticidu lietoSanu vispar, finansialo situaciju
u.tml. iemesliem. Turklat, ja raZoSanas rezultati uzrada pelnu, nevajadzigs
smidzinajums pret lapu slimibam sezonas beigas netiek pamanits pat finansiali,
kamer tas, ka vajadzg€ja smidzinat, bet tas nav darits, biezi ir acimredzami (Djurle
et al., 2018). Lai fungicida smidzinajums vai N papildmeslojums biitu rentabls,
tiem jaatpelna sevi ar razas pieaugumu. Misu pétjjuma mérkis bija noskaidrot
fungicida lietoSanas un N papildméslojuma normas ietekmi uz ziemas kvieSu
graudu razu un kvalitati.

Materiali un metodes

Divu faktoru lauka izméginajumus dazadu fungicidu ieguldijumu Iimenu un
slapekla (N) papildméslojuma normu ietekmes uz ziemas kvieSu razu un kvalitati
noverteSanai iekartoja Lauksaimniecibas fakultates macibu un pétjjumu
saimniectba ‘“P&terlauki” kvieSu audzE€Sanai piemérota augsné Cetrus gadus
(2017./2018.-2020./2021. g.). Faktors A bija pieci dazadi apstrades varianti ar
fungicidu (FO — bez apstrades, F1 — apstrade ar pusi no pilnas fungicida devas
55.-59. AE (T2); F2 — apstrade ar pilnu devu 55.-59. AE (T2); F3 — apstrade ar
pilnu devu daliti: puse devas 32.—33. AE (T1) un otra puse no pilnas devas 55.—
59. AE (T2); F4 — apstrade ar divam pilnam fungicida devam daliti tris dalas:
puse no devas 32.-33. AE (T1), puse no devas 55.-59. AE (T2) un pilna deva
63.-65. AE (T3)). Atkariba no apstrades izmantotas $ada darbigas vielas:
T1 - protiokonazols un spiroksamins, T2 — protiokonazols, biksaféns,
fluopirams, un T3 — metkonazols. Faktors B bija N papildméslojums (kg N ha)
(N120 (80+40); N150 (80+70); N180 (80+70+30); N210 (80+80+50)), ko,
atkariba no normas, sadalija divas vai trTs devas. Izmantoja Skirni ‘Skagen’,
priekSaugs bija kvie$i. Pamatméslojuma normu aprékinaja, planojot 8 t ha?
graudu razu. Papildméslosanai lietoja arT s€ra méslojumu un arpussaknu
méslojumu. Raza novakta 89. AE (BBCH), kvalitates raditaji noteikti LF Graudu
un s€klu macibu zinatniskaja laboratorija, izmantojot analizatoru Infratec
NOVA™., Temperatiiras un mitruma apstakli p&tijumu gados bija atSkirigi;
pieméroti augstu razu ieguvei tie bija tikai 2019./2020. g., bet pargjos tris gados
pavasara-vasaras vegetacijas perioda bija Tsaki vai garaki sausuma periodi un
paaugstinata gaisa temperatiira, kas ietekmé&ja pétito faktoru efektivitati. Datu
matematiskai apstradei izmantota dispersijas analize programma SPSS, butiskas
atSkiribas starp variantiem (p<0.05) noteiktas, izmantojot Bonferroni testu.

Rezultati un diskusija

Vidgji Cetros gados smidzinajums ar fungicidu deva biitisku ziemas kviesu
razas pieaugumu (0.10-0.24 t ha'’; tab.), tomér vislielaka ietekme bija p&tijumu
gada apstakliem, kuru ietekmé vid&jas razas varigja no 5.23-8.41t hal.
Atsevisko gadu rezultati radija atSkirigu ainu no vidgja rezultata: 2018. g.
fungicida lietojums karstuma un sausuma stresa apstaklos razu pat samazinaja,
bet 2019. un 2021. g. nenodrosinaja matematiski biitisku razas pieaugumu.
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Tabula
Ziemas kviesu vidéja graudu raza un kvalitates raditaji atkariba no
fungicida lietosanas, N papildméslojuma normas un pétijumu gada

letekmes Gravudu TGM, ™, KP, % | Lipeklis, | Zeleny

faktors tr?]?i g kghL? | sausna %* indekss
Fungicids | p<0.01 | p<0.01 | p<0.05 | p=0.42 | p=0.99 | p=0.99
FO 6.65? 43.082 77.92 13.32 27.7a 46.92
F1 6.89° 43.89° | 78.5% 13.12 27.52 46.32
F2 6.75°¢ 44,12 | 78.4% 13.22 27.6° 46.6%
F3 6.78° | 44.08° | 78.3* 13.12 27.32 46.02
F4 6.85% | 44.27° | 78.1%* 13.22 27.52 46.6%
N norma p<0.01 | p=0.67 | p=0.66 | p<0.01 p<0.01 p<0.01
N120 6.622 43.742 78.22 12.52 25.42 40.92
N150 6.80P 43.85? 78.22 13.0° 27.1% 45.3®
N180 6.88¢ 44,032 78.42 13.5¢ 28.3 48.5°
N210 6.85b° | 43.93? 78.22 13.8¢ 29.3¢ 51.2°
g;ggumu p<0.01 | p<0.01 | p<0.01 | p<0.01 | p<0.01 | p<0.01
2017./2018. 6.93¢ 46.26" 82.72 11.48 22.82 31.32
2018./2019. 5.232 49,202 79.7° 13.7° 29.1° 50.5°
2019./2020. 8.414 43.99° 77.9° 13.9° 29.7° 52.8¢
2020./2021. 6.58° 36.06¢ 72.64 13.8% 28.4° 51.3¢

Piezimes: TGM — 1000 graudu masa, TM — tilpummasa; KP — kopproteins;
*—izteikts % graudiem ar 14% mitrumu. Dazadi burti augsSraksta norada uz
butiskam atskirtbam atkariba no konkréta faktora.

Mausu rezultati sakrit ar citu petnieku iegitajiem, ka fungicida razu
paaugstinosais efekts vairak izpauzas gados ar pietickamu mitruma
nodro§indgjumu (Byamukama et al., 2019), ka arT ar S. Rodrigo un kolégu (2015)
izteikto hipotézi, ka sausos gados stress, ko rada fungicida smidzinajums,
summeéjas ar sausuma stresu un var novest pie razas samazinajuma. Slapekla
papildméslojums nodros$inaja bitisku (p<0.01) graudu razas picaugumu lidz
normai N180 kg ha’. Lai arT konstat&ja nelielu, bet biitisku FXN mijiedarbibas
ietekmi uz razu, tomér nevar apgalvot, ka pie augstam N papildmeslojuma
normam biitu arT intensivak jalieto fungicidi, jo konstatétas augstakas razas bija
haotiski izvietotas, piem., varianta N180 videja raza bija 7.01 t ha?, ja lietoja F1
(puses devas), bet 7.10 t ha! varianta N210, ja lietoja F4 (divas pilnas devas).

Vertetos kvalitates raditajus (tab.) visnozimigak ietekm@a pétijuma gada
apstakli, kas, piem., 2021. g. noveda pie $kirnei ‘Skagen’ netipiski zemas TGM
un tilpummasas, savukart 2018. g. pie netipiski zema kopproteina un lipekla
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satura graudos un Zeleny indeksa. Fungicida lietoSanas rezultata palielinajas
vidgja TGM un tilpummasa (tab.), jo Sie raditaji ir saistiti ar lapu zala laukuma
iesp&jami ilgaku saglabasanu, ko smidzinajums ar fungicidu ietekmgja butiski;
tas sakrit arT ar citu pétnieku datiem (MacLean et al., 2018). Toties N
papildméslojuma norma $os raditajus butiski 95% limeni neietekmgja. Savukart
kopproteina un lipekla saturu graudos, ka ar1 Zeleny indeksu bitiski ietekmgja N
papildméslojuma normas palielinasana, bet fungicida lietoSana — neuzlaboja.

Secinajumi

1. Lai arT petijuma dazados variantos lietotie fungicidi vidgjo Cetru gadu ziemas
kvie$u graudu razu bitiski palielinaja, tomer fungicida lietoSanas ietekme
liela méra bija atkariga no gada meteorologiskajiem apstakliem, tapéc,
izvéloties smidzinajumu, biitu javadas no apstakliem konkréta gada un vieta.
N papildméslojuma ietekm& raza butiski pieauga lidz ta normai
N180 kg ha'™.

2. Fungicida lietoSana palielingja vid&jo ziemas kviesu 1000 graudu masu un
tilpummasu, bet kopproteina un lipekla saturu un Zeleny indeksu butiski
(p>0.05) neietekméja, ko savukart bitiski ietekmeja N papildmeslojuma
normas palielinajums.

Pateiciba.
Petfjumi veikti ELFLA finans€ta projekta “Leémumu pienemsanas atbalsta
sisteémas izstrade ziemas kviesu lapu un varpu slimibu ierobeZo$anai” ietvaros.
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