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Abstract. Discussions on climate changes and its impact on cereal yields have become important in
recent decades. Drought stress can affect oat yields to 70%, therefore during the selection it is
important to develop varieties that are drought tolerant. In Latvian conditions no studies have been
performed on the effect of water content on the growth and development of oat genotypes and
biochemical changes in oats. The aim of this study was to determinate changes in biomass of oat
genotypes depending on the amount of water and evaluate the resistance in drought conditions by
determining the content of soluble carbohydrates. Oat biomass differs between moisture regimes and
growth stages. The average oat biomass at flag leaf opening (BBCH 39) was 17.7 g in M1 regime, and
75.4 g in M4, but in watery ripe (BBCH 71) biomass ranged from 23.5 (M1) to 87.8 g (M4). Biomass
formation was significantly affected (p<0.05) by the moisture regime and variety. Soluble
carbohydrates content in BBCH 30 was generally affected by moisture regime (p<0.05), but variety
influence was not significant (p=0.235), but, as concerns BBCH 39, soluble carbohydrates content
was significantly (p<0.05) affected by moisture regimes and variety. The highest soluble
carbohydrates content (at BBCH 39) was in moisture regime M1, which was 27.6 °Brix, however,
13.3 °Brix was in moisture regime M4. And there was a correlation between soluble carbohydrates
and plant biomass (r=0.92, n=28). Soluble carbohydrates decreased with the increase of biomass,
changes in the amount of soluble carbohydrates in 86% of cases can be explained by the change in
biomass values.
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levads

Diskusijas par klimata izmainam un to ietekmi uz kultGraugu razibu pedgjas desmitgad@s ir
kluvusas aktualas. Ir palielinajusies vidgja gaisa temperatiira, tacu krasi atSkirigas situacijas
noveérojamas arT nokriSnu daudzuma zina — gadi, kad nokri$nu daudzums bitiski parsniedz ilggadg€jas
normas, mijas ar ilgstoSiem sausuma periodiem, un Sie apstakli ietekme kultiraugu augSanu un
attistibu (Ruja, Toma, Bulai et al., 2021). Auzas (Avena sativa L.) ir mérenajam klimatam piemérota
graudaugu suga, tam ir nepiecieSams augstaks tidens nodroSinajums neka citiem graudaugiem, kas
skaidrojams ar to palielinato lapu laukumu un augu garumu, ka rezultata ar @ideni apgadajama
biomasas dala ir lielaka (Bind, Bharti, Pandey et al., 2016). Sausuma izraisits stress var ietekmét auzu
razu no 30 lidz 70%, ietekmét to augSanu un attistibu, saisinat vegetacijas periodu, tapat radit izmainas
vielmainas procesos un biokimiskajos raditajos (Xie, Li, Chen et al., 2021). Izmainas, kas notikusas
auga, galvenokart veérstas uz to, lai augs spetu adaptties stresa apstaklos un nodroSinatu ta
izdzivoSanu.

SkistoSajiem oglhidratiem ir svariga loma auga izturibas nodrosinasanai stresa apstaklos.
Sausuma stresa apstaklos to koncentracija auga $tinsula palielinas, kas kalpo ka energijas avots, lidz ar
to skirnes, kuras $kistoSo oglhidratu koncentracija ir augstaka, ir izturigakas Gidens deficita apstaklos
(Krasavina, Burmistrova, Raldugina, 2014). Tapat izmainas novérojamas ari biomasas raditajos, tidens
deficita rezultata samazinas auga garums un lapu laukums (Shaheen, Bibi, Awais et al., 2021).

Latvijas apstaklos Iidz $im nav veikti p&tijumi par Gdens daudzuma ietekmi uz auzu genotipu
augSanu un attistibu, ka arT biokimiskajam izmainam auzas to attistibas laika. Darba merkis ir noteikt
auzu genotipu biomasas izmainas atkariba no pieejama tGidens daudzuma un vertét genotipu izturibu
pret sausuma stresu, nosakot $kistoSo oglhidratu saturu auzu Stnsula.

Materiali un metodes

Petijums iekartots AREI Stendes pétniecibas centra kontrolétos augSanas apstaklos 2021. gada.
Pétijuma ieklautas piecas auzu skirnes — ‘Laima’, ‘Guld’, ‘KWS Contender’, ‘Symphony’, ‘Stendes
Lote’ — un divas perspektivas auzu selekcijas linijas — ‘34588 un °34808°. Katrs genotips ieséts
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astonos atkartojumos, sakotng&ji astoni graudi viena vegetacijas trauka, kas péc sadigSanas samazinati
lidz sesiem augiem, lai nodro$inatu vienadu augu skaitu katra no vegetacijas traukiem.

Audzgsanai izmantoti 11 L vegetacijas trauki (izm&rs 25 x 25 X 26 cm), kas piepilditi ar kadras
smilSu maisijumu. Sakotngjais mitrums vegetacijas traukos nodrosinats vienads — 40%, kas noteikts ar
mitruma analizatoru Ohaus MB23/MB25. Vienads mitruma rezims visam $kirném tika nodroSinats
lidz bridim, kad attistijusas tris lapas (13. AE), uzturot nemainigu 40% mitruma daudzumu, péc
13. AE mitruma daudzums pielagots atkariba no varianta.

Vegetacijas laika auzam nodro$inati Cetri atskirigi mitruma rezimi: M1 (155 mm), M2 (250 mm),
M3 (355 mm) un M4 (460 mm), nepiecieSamais tidens daudzums parrékinats uz attiecigo vegetacijas
trauka lielumu, nosakot nepiecieSamo mL daudzumu diena, attiecigi M1 — 112 mL, M2 — 190 mL, M3
— 277 mL un M4 — 364 mL. Lai novertétu augu augSanu dazados mitruma rezimos, divas reizes
vegetacijas sezona — stiebroSanas sakuma (30. AE) un bridi, kad karoglapa pilniba atvérusies (39. AE)
— tika noteikts $kistoso oglhidratu saturs auzu lapas ar refraktometru Kruss DR301-95, Vacija (°Brix).
Momenta, kad karoglapa pilniba atvérusies (39. AE), un graudu veidosanas sakuma (71. AE) noteikta
augu virszemes biomasa (g). Randomiz&ta kartiba tika izveleti pieci augi, kuriem, nogrieZot virszemes
dalu, tika noteikts to svars, péc tam aprekinot vid&jo raditaju.

Rezultati un diskusijas

Iegiitie rezultati liecina, ka atkariba no auga atftistibas etapa, pieaugot mitruma daudzumam,
attiecigi palielinas auga biomasa, kas pieradits arT Pakistana veikta pétijuma, kur noradits, ka augu
biomasa pieaug, palielinoties aptidenosanas limenim (Shaheen, Bibi, Awais et al., 2021). Analizgjot
augu biomasu 39. AE, redzams (1. att.), ka visam $kirném biomasa ir pieaugusi, palielinoties tidens
daudzumam. M1 un M2 rezima (zemakie mitruma nodro$inajumi) ar augstako biomasu izcelas skirne
‘Guld’, attiecigi biomasa veido 24.1 g un 40.2 g, bet viszemaka M1 un M2 rezima ta konstateta linijai
34808 (14.6 gun 34.5 g), savukart M3 rezima ar augstako biomasu izcelas ‘Laima’ (67.9 g), turpreti
zemako — ‘Stendes Lote’ (49.1 g). Mitruma rezima M4, kura nodrosinats vislielakais tidens daudzums,
lielako biomasu sasniedz Skirne ‘Symphony’ (83.9 g), bet zemako — linija ‘34588’ (67.7 g). Biomasas
izmainas dazados mitruma rezimos btiski (p < 0.05) ietekmé€ $kirnu un mitruma reZimu mijiedarbe.
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1. att. Auzu biomasa (g) dazados mitruma reZimos un attistibas etapos.
Fig. 1. Changes in plant biomass under different moisture regimes and growth stages.

Apskatot biomasas izmainas 71. AE, novérojams, ka Skirnei ‘Guld’ augstaka biomasa
konstatéta M1, M2 un M4 mitruma rezima, attiecigi 33.2 g, 55.4 g un 106.7 g, bet M3 reZima augstako
raditaju sasniegusi Skirne ‘Laima’ (83.5 g). Interesants ir fakts, ka §T ir vieniga skirne, kurai biomasa
M4 rezima samazinajusies par 2.1 g. Savukart ar zemako biomasu M1 variantd izcelas ‘Laima’
(20.5 g), M2 rezima — ‘KWS Contender’ (40.9 g), M3 rezima — ‘Stendes Lote’, kuras biomasa ir
64.2 g. Savukart M4 rezima vismazako biomasu veido Itnija ‘34808 — 73.0 g.
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Merfjumi 39. AE, kad karoglapa pilniba attistijusies, apstiprina faktu, ka auga biomasu butiski
(p < 0.05) ietekm& gan mitruma nodro$inajums (83.7%), gan skirne (1.5%) (1. tab.). Aprékinot vid&jos
raditajus starp Skirn€m katra no mitruma reZimiem, viena auga virszemes biomasa 39. AE
(skat. 1. tab.) bija robezas no 17.7 g (M1) lidz 75.4 g (M4). Biomasas pieaugums starp 39. lidz 71. AE
M1 varianta veidojis vien 5.8 g, bet M2 — 7.6 g. Samazinoties idens daudzumam, augi parvada baribas
vielas no vegetativajam dalam uz reproduktivajam, lidz ar to augs nav tendéts uz biomasas
palielinasanu, bet gan s€klu veidosanu (Munne—Bosch, Alegre, 2004), savukart M3 un M4 varianta
biomasas piecaugums bijis butiski (p < 0.05) augstaks, attiecigi par 14.0 un 12.4 g, Sajos variantos
tidens daudzums bijis lielaks, kas pozitivi ietekméjis auga biomasu.

1. tabula/ Table 1
Mitruma reZima un auzu $kirnes ietekme uz auga virszemes biomasu (g) daZzados auzu attistibas
etapos
Influence of moisture regime and variety on plant biomass (g) at different development stages

P&tamie faktori / Auga biomasa 39. AE, g/
Factors Plant biomass, g

Auga biomasa 71. AE, g /
Plant biomass, g

Mitruma reZims / Moisture regimes

p-vértiba/p-value p <0.05 (RSo.05 = 5.91) p < 0.05 (RSp.05 = 5.56)

M1 — 155 mm 17.7¢ 2352
M2 — 250 mm 37.4°P 45.0°
M3 — 355 mm 60.0 ¢ 739°¢
M4 — 460 mm 75.4 9 87.84¢
Vidgji/Average 47.6 57.3
Skirne/Variety
p-vértiba/p-value p < 0.05 (RSo.0s = 4.47) p < 0.05 (RSo.05 = 4.23)
‘Laima’ 49,78 55.9 be
‘KWS Contender’ 453 be 56.7°
‘Guld’ 52.62 68.5 2
‘Symphony’ 4998 55.6 ¢
‘Stendes Lote’ 46.3 be 59.2°b
‘34588’ 46.0 b¢ 55.7 b¢
34808’ 435° 52.2°¢
Vidgji/Average 47.6 57.7
a,b,cd

— vértibas indeksa dazadie burti norada uz bitisku atSkiribu starp mitruma rezimiem vai Skirném
dazados auga attistibas etapos.

Savukart pret€ji biomasas raditdjiem, kas paaugstingjas lidz ar tdens daudzuma
palielinasanos, $kistoSo oglhidratu saturam novérojama pret€ja tendence — ta koncentracija samazinas
l1dz ar udens daudzuma palielinasanos. 39. AE augstakais $kistoSo oglhidratu saturs bijis M1 varianta
Skirnei ‘Stendes Lote’, bet zemakais — ‘Guld’, attiecigi 36.1 °Brix un 22.6 °Brix, un, ka redzams
2. att., M1 varianta, rezultati starp skirn€m ir bijusi atSkirigi, variacijas koeficients veidojis 17.2 %, bet
M2 varianta vértibas vari€jusas robezas no 14.8 lidz 20.8 °Brix. Augstakais $kistoSo oglhidratu
daudzums konstatets Skirnei ‘Laima’, bet zemakais — Iinijai ‘34808’. Vertgjot rezultatus M3 varianta,
rezultati starp Skirn&m ir mazak atskirigi, un variacijas koeficients veidojis 7.4%. Augstakais Skistoso
oglhidratu saturs novérots skirnei ‘Guld’ (15.6 °Brix), bet zemakais — Skirnei ‘Laima’ (13.9 °Brix).
M4 rezima viszemakais $kistoso oglhidratu saturs (robezas no 11.6 Iidz 15.5 °Brix) konstatéts skirnei
‘Guld’ un Iinijai ‘34808".
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2. att. Skisto$o oglhidratu saturs (°Brix) dazados mitruma reZimos un augu attistibas etapos.
Fig. 2. Soluble carbohydrates under different moisture regimes and growth stages.

Nosakot skistoSo oglhidratu saturu 30. AE, konstatets, ka Skirnes ietekme nav butiska
(p=0.235), bet skistoSo oglhidratu daudzumu batiski (p <0.05) ietekm&é mitruma reZims
(skat. 2. tab.). Savukart 39. AE bitiska (p < 0.05) ietekme bija gan Skirnei, gan mitruma reZimam.

2. tabula/ Table 2

Mitruma reZima un auzu skirnes ietekme uz skistoSo oglhidratu saturu (°Brix) augu Sunsula

dazados auzu attistibas etapos

Influence of moisture regime and variety on soluble carbohydrates content (°Brix) at different

development stages

Skistogo oglhidratu saturs 30. AE Skistodo oglhidratu saturs 39. AE
P&tamie faktori / Factors (°Brix) / (°Brix) /
Soluble carbohydrates content (°Brix) | Soluble carbohydrates content (°Brix)
Mitruma reZzims / Moisture regime

p-vértiba/p-value p < 0.05 (RSo.05 = 0.45) p < 0.05 (RSo.05 = 1.00)

M1 — 155 mm 9.12 2762

M2 — 250 mm 8.2" 18.0°

M3 — 355 mm 73°¢ 14.4°¢

M4 — 460 mm 6.1¢ 13.3¢
VidéjilAverage 7.6 18.3

Skirne/Variety

p-vértiba/p-value p>0.05 p <0.05 (RSo.05=0.75)
‘Laima’ 7.8 18.6 ¢d

‘KWS Contender’ 7.6° 18.0°¢

‘Guld’ 7.6 17.4¢

‘Symphony’ 7.5 17.9¢

‘Stendes Lote’ 7.8° 20.72

34588’ 8.0 19.0°

34808’ 7.5 16.1¢

VidéjilAverage 7.7% 18.2

abed _ vgrtibas indeksa dazadie burti norada uz biitisku atskiribu starp mitruma reZimiem vai $kirném
dazados auga attistibas etapos.
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Veicot korelacijas un regresijas analizi $kistoSo oglhidratu satura raditajiem un auzu virszemes
biomasai (39. AE), tika novérota cieSa negativa korelacija starp raditajiem (r =0.92 > roos=0.374,
n = 28) (3. att.). Picaugot biomasai, samazinas $kisto$o oglhidratu saturs.
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3. att. Sakariba starp $kistoSo oglhidratu saturu un augu biomasu.
Fig. 3. Relationships between soluble carbohydrates and plant biomass.

Determinacijas koeficients pierada, ka 86% gadijumu $kistoSo oglhidratu daudzuma izmainas
var skaidrot ar izmainam biomasas raditajos.
Secinajumi

1. Auzu virszemes biomasu batiski (p >0.05) ieteckm&ja gan skirne (1.5%), gan mitruma
nodrosinajums, attiecigi 83.7% rezultatu ietekm€ mitruma nodrosinajums — palielinoties Gidens
daudzumam, paaugstinas auzu virszemes biomasa.

2. Pieaugot biomasai, samazinas $kistoSo oglhidratu saturs (cieSa, negativa korelacija, r = 0.93,
n=28), 86% gadijjumu SkistoSo oglhidratu daudzuma izmainas var skaidrot ar izmainam
biomasas raditajos.

3. No pétijuma ieklauto skirnu klasta zemakaja tidens nodrosinajuma (M1 un M2) ar augstako
SkistoSo oglhidratu saturu izcelas §adas Skirnes — ‘Stendes Lote’ un ‘Laima’.
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