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LATVIJAS KARTUPE LU GENETISKO RESURSU RAKSTUROJUMS AR DNS
MOLEKUL ARO MARKIERU PASPORTIZACIJAS METODI

Zhuk A., Veinberga I., Skrabule I., Rungis D.
Molekularus makierus, tai skait vienkarSus DNS sekvences attojumus (SSR, no amhgval. -
Simple Sequence Repeat), plasi izmantoadaZaugu mateiia identifikacijai, gergtiskas
daudzveitbas noskaidroSanaigigu banku kolekciju uzt@sanai, augu selekcijas progradsm
elitaro aklu skiningam un matefla apmapas kontro¢Sanai, & af ploiditates pakpes
paredzSanai,geretisko karSu konst@§anai, evoluciairos un popdiciju pétijumos. SSR maieru
augsts polimorfismarhenislauj at&irt pat tuvi radnietgas &irnes.
Kartupdu (Solanum tuberosunt. subsp.tuberosum kirnes (59) réistrétas Latvijas Augu
Gergtisko Resursu katalagika izpetitas ar SSR molek@iem makieriem. Tika identifi€ti astapi
ipasi polimorfi makieri no 15 makieru grupas un tie izmantoti visas kartlpé&irnu kolekcijas
raksturoSanai. Tika veikta katrasirfies raksturojoSo molekirtb nospiedumu noteikSana
(molekukra pasportiicija), gergtisko distau apgkinaSana un filgergtiskas anaizes. Divi &irnu
pari tika identificeti vienadi pec visiem lokusiem, @éjas kirnes var af§irt ar ¢etru makieru
molekukriem nospiedumiem. Tika anadta idzgu &kirnu klasteru veido3as, izmantojot daadus
datu apvienoSanas principus un @red metodegeretiskas daudzveitbas palieliaSaris atrasta
nesen selekci@to kartupéu irpu grug, saidzinot &is ar pagjuSa gadsimtaakuma veidotaim
gkirnem. Efekivo molekufiro makieru metoZzu izmantoSana Latvijagir&u identifikacijai un
radniedbas pakpes noskaidroSanai uzlabos tugbon kartupéu &irnu kolekciju uztugSanu,
izplaiSanas kontroli, kafi selekcijas mateiia atlasi.
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Abstract

In order to improve the nutrient content of oatdgaroducts, there is a need for good quality
grains. In our study, 15 oat varieties grown ineddftrial (2005-2007) at the State Stende Cereals
breeding Institute and 78 oat samples collecterh fdifferent farms in Latvia were analysed for
volume weight, 1000 grain weight, husk content,derprotein and fat. The grain processing
enterpriseRigas Dzirnavniekstd has determined the criteria of oats for fobde grains have to
have a volume weight higher than 4807gaind husk content below 250 g KgResults of the
experimental trial showed that these demands aesaible. The grain volume weight ranged from
480 to 518 g't, 1000 grain weight from 33.7 to 38.4 g, the hustoant from 206 to 312 g kg.
However, only four of 15 analysed oat varieties thetstandards requested for food quality. The
analyses of oat samples collected from farms shogesterally lower grain quality than the
analysed grain samples from experimental fieldsusTho obtain oat quality under farming
conditions is more difficult than under experimémanditions.

Key words: oats, grain quality, volume weight, husk amount
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Introduction

Grain products are among healthy foodstuffs neddechumans. Oats, due to their particular
biochemical composition, are considered ideallyesufor the production of dietary products. Oat
grains are characterized by a balanced compogifi@ssential amino acids, high unsaturated fat
content, the presence glucane, vitamins and antioxidants i@eset.al,, 2001). The production

of high quality foodstuffs is possible due to higality raw material — grain. In oats, not only the
biochemical but also the economic indices of graurch as volume weight, TKW and husk content
are important as the quality of oat products oletaiftom each ton of purchased grain is dependent
on them (Richards, 1990).The optimal values ofdhiesglices are fixed by each grain processing
enterprise. Thus, e.g., in Germany grain processngerprises have declared the following
requirements for oat grain: volume weight >530"gli000 grain weight >27 g, husk content <26%
(Grasmannet.al., 1995). In Latvia as well the oat grain procesdmage minimal requirements
regarding purchased grain quality indices. They wkume weight >480 ¢'land husk content <
25% (http:www.rigas-dzirnavnieks.lv). The resulfsdifferent studies have confirmed that yield
and quality indices in grain vary with the seaslmtation and varieties (Meyest al, 1996.)
Obtaining higher grain yields per hectare is in fdmeners’ interests. To reach the goal, improved
oat varieties and optimal growing technologies searched for in each region. Research results
show that correlative relationships between thedgetivity of crop varieties and grain quality
indices are low as estimated by grain processomy@¥et al., 1996; Zuteet al., 2002). Oat
varieties which are plastic in changing climatimdtions and capable of ensuring both stable
yields and corresponding grain quality from yeayéar are most popular among oat breeders. In
2005, researchers from the State Stende CereatsliBeelnstitute in collaboration with the grain
processing enterprideigas Dzirnavniekstd started a joint research project to clarifyiethoat
varieties shoud be recommended for growing in laaaind which technological elements ought to
be applied in oat cultivation to satisfy both thenfiers and the processors of oats.

The information presented in the paper was obtaindgtie following way: firstly, analysing the
quality indices of the oat varieties registeredthie Latvian Plant Variety List and, secondly,
inspecting oat production farms and estimatingohegity of the produced grain.

Materials and Methods

The results obtained in oat variety trials werelys®l. These trials were conducted in selection
plant rotation of the State Stende Cereals Breddistifute in 2005, 2006 and 2007. The following
15 oat varieties were evaluated: the Latvian oaktias ‘Laima’, ‘Stmara’, ‘Stendes Liva’, ‘Arta’
and ‘Stendes Darta’, the Swedish oat varietiesjgrrBelinda’, ‘Selma’, ‘Margaret’, the German
‘Vendela’, ‘Hecht’, ‘Jumbo’ and ‘Aragon’, and theuBsian oat variety ‘Kirovec'. Variants — test
varieties were laid out in four replications acdéogdto the standard method. ‘Laima’ (most widely
cultivated in the production sowings in Latvia) wde standard variety. Trial plots were
established as follows: standard variety plot diter test varieties’ plots. The recorded plotaare
was 10 M

Growing conditions: sod-podzolic soils (WRB — EatfPodzovisols), well cultivated moraine
loamy sand soil with pic of 5.4 — 6.6 in arable layer, and 16 — 25 g kegganic matter, previous
crop — potatoes.

Fertilization was carried out before sowing. Thenenal fertilizer Kemira NPK 18:9:9was
incorporated into the soil; nitrogen active ingeeds 60 kg haN were applied. Weed control was
done by harrowing twice (prior to the seed gernidmastage and at the tillering stage of plant
development) and spraying with herbicigimnstar— 12 g h&. Sowing was performed in optimal
conditions. Oats were harvested using the graimelséer Sampo — 130. Phenological observations
were done on the field. On plots the harvestedngy@ld was weighted and expressed at 14%
moisture. After harvesting the oat grain was diaad cleaned using the cleaning macHifiei
Petkus(size of the sieve mesh: 12.0 x 1.9 mm). Durimg Wwinter period, at the laboratory of
Grain technology and agro-chemistry of the Institihe economic value and technological
properties of the grain were analysed: husk congritg'), volume weight (g1, 1000 grain
weight (g), crude protein (g Ky crude fat (g kg) and starch content (g Rp

In 2007, 78 samples of oat grain were collectethfooop production farms. These crop production
farms were chosen from different regions of Lat@at breeders presented information regarding
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the main indices characterizing crop managemeatnéime of the oat variety, the timing of sowing
and harvesting, the previous crop, applied fedilimtes and plant protection measures, etc. Grain
was sampled after harvesting and free from fireatinent transported to the Institute. At the

laboratory of Grain technology and agro-chemistfytiee Institute the economic value and
technological properties of the grain were analysed

Ms ExcelANOVA and correlation analysis was used for datzessing.

Results and Discussion

Oat variety trial seeds of the oat varieties dgyetbin Latvia and registered in the Latvian Plant
Variety List as well as promising lines offered &gt breeders from other countries were seeded.
The goal of this trial was to observe the stabitifythe productivity level and oat grain quality
indices in test varieties from year to year. Tt t@rieties significantly differ in their produitly
level, the biochemical composition of the grain dnel value of their agronomic traits. In Latvia,
the agro-climatic conditions in the vegetation peérof plants significantly differ from year to year
This is demonstrated by productivity fluctuationsoat varieties over a period of years. In thial tri
from 2005 till 2007, when applied crop managemerasures provided maximum and equal
growing conditions there resulted a productivityri@aon in oat varieties ranging from 2.88
(‘Vendela’) to 17.38%('Kirovec’) (Table 1). A mediuhigh coefficient of variation (> 10%) was
shown by the oat varieties ‘Arta’, ‘Freja’, ‘Jumband ‘Aragon’. Compared to the standard variety
‘Laima’, all these oat varieties matured by 3 tdays earlier. Oat breeders’ long-term observations
indicate that oat varieties having a shorter vagetgeriod are more sensitive to different stress
factors during the growing period than late-matyiat varieties.

In variety testing, higher 3-year average yieldsoaf grain were obtained from the varieties
‘Margaret’, ‘Belinda’, ‘Laima’ and ‘Stendes DartaThe average productivity of all these test
varieties exceeded 6 t haThis corresponds to the yield level showed by gtendard variety
‘Laima’. The lowest grain yields were recorded tbe oat varieties ‘Arta’, ‘Stendes Liva’ and
‘Kirovec’, respectively 3.84, 4.57, and 5.35 t'h&uch results are correspond to the yield potentia
of these oat varieties. When estimating the avepagductivity level reached in each trial year, it
was observed that the lowest oat grain yield wisned in 2007 — on the average 5.24 f'fa
respectively by 0.71 and 0.59 thawer than in the years 2005 and 2006 (Figure 1).

Table 1. Grain yield of oat in variety trials, 2002007
Grain yield, t ha’, average for 2005-2007

Varieties . : Cv*
Min-max Mean +/- Laima between years
Laima 5.86 — 6.56 6.27 0.00 5.82
Arta 3.38-4.16 3.84 -2.43 10.60
Stendes iva 4.46 - 4.72 4.57 -1.70 2,91
Stmara 5.48 -5.91 5.62 -0.65 4,41
Stendes Brta 5.71-6.72 6.08 -0.15 8.71
Kirovec 4.33-6.15 5.35 -0.92 17.38
Freja 5.18-6.16 5.87 -0.40 10,17
Belinda 5.88 - 6.28 6.27 0.00 6.07
Selma 5.22-58 5.52 -0.75 5,26
Hecht 5.30-6.15 5.87 -0.40 8.46
Margaret 5.71 - 6.66 6.29 0.02 8,12
Vendela 5.76 — 6.07 5.88 -0.39 2.83
Triton 5.15-6.08 5.71 -0.56 6.31
Jumbo 5.08 - 6.32 5.69 -0.58 10,91
Aragon 552 -6.75 6.04 -0.23 10,51
LSDy.05 0.222

*CV — coefficient of variation
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Figure 1. Grain yield of oat, min, max and avereggne trial, t hat 2005-2007

In 2007 warm and dry weather conditions in the fast of April- at the tillering stage of oats —
were favourable for frit fly @scinella frij infestation. This insect caused serious damagtte
75% of the oat plants. Though sufficient moisture the subsequent period of vegetation
contributed to the tillering and regrowth of oaamtls, nevertheless this stress resulted in smaller
grains, lower volume weight, and a higher propartod husk in the yield of grain.

In the trial, the 3-year average volume weight lodé bat grain corresponded to the minimal
requirements of the grain processors — 480 @ hble 2). The grain processors prefer to purchase
grain of a high volume weight. The trial resultsxtoned that the oat grain having the highest
volume weight (on the average > 5107 tould be obtained from the test varieties ‘Aragon
‘Triton’, ‘Arta’ and ‘Kirovec’. However, it shouldbe noted that the yield characterizing quality
indices varied from year to year. Though for theuate weight from year to year the coefficient of
variation was low — from 2.4 (‘Freja’) up to 7.35(endes 1va’), in 2007 the grain volume weight
of six oat test varieties was below 480 Y They included the oat varieties ‘Margaret’ and
‘Belinda’ which were most productive that year.

Husk content in grain yield is also a trait theiaon coefficient which was comparatively low
from year to year. For oat varieties included ie thal it ranged from 1.1 (‘Jumbo’) up to 7.4%
(‘Stmara’). The value of this trait was largely disevariety genotypes. In the trial, during all the
test years, the oat varieties ‘Arta’, ‘Freja’, ‘M@ret’, ‘Vendela’ and ‘Jumbo’ were characterized
by the lowest husk content in the grain yield, «@50 g kg or 25% from grain the yield.

In Latvia, the 1000 grain weight is not estimateldew purchasing food grain, however a higher
product outcome is obtained with coarse-grained.d@esearch results show that frequently oat
varieties characterized by the highest grain volwe&ght had a medium- high 1000 grain weight
(e.g., ‘Arta’, ‘Kirovec’, ‘Laima’, ‘Stendes Brta’), but for the most coarse-grained oat variety
‘Hecht’ the 1000 grain weight was 41.31g on a 3ryagerage. A positive and significant
correlation was established between the grain boskent and the 1000 grain weight (correlation
coefficients respectively r=0.594, 0.539 and 584 0.486) for all oat varieties included in the
trial in the years 2005, 2007 and on the averagalfdhe three trial years. In this trial signdiat
correlative coherence was not established betwesn golume weight and 1000 grain weight,
grain volume weight and husk content in yield adl ws between the above mentioned quality
parameters and grain yield. It shows that indiddsaits were more dependent on the peculiarities
of genotype of each variety and not on mutual tséndhe trial. Out of all test varieties included
this trial, ‘Arta’, ‘Vendela’, ‘Freja’ and ‘Jumboivere most suitable to meet the requirements of
grain processors. In these oat varieties compafgatiow husk content and high grain volume
weight were concurrently found. In the most protgcbat varieties ‘Laima’ and ‘Aragon’ the 3-
year average husk content somewhat exceeded tlmumindefined by grain processors.
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Table 2. Testing results of oat grain quality, 2603007

Volume weight, 1000 grain weight, Husk,
Oat varieties Ave?agei = AveragelL = Averillg;(gejli =
2005 - 2007 2007 2005 - 2007 2007 2005 - 2007 2007
Laima 503.7+1.56 487.0 35.41+2.56 38.32 253772+ 262.0
Arta 513.3+2.06 490.5 35.10+0.59 35.77 211126 221.0
Stendes iva 489.0+£3.61 450.0 36.78+1.36 38.18 246.7.¥10 259.0
Stmara 492.0+£191 47.20 35.37+1.49 36.72 2626.2 254.0
Stendes Brta 506.7 +1.21 484.0 3491+267 37.29 261.50 +16.257.0
Kirovec 511.0+1.87 4940 36.05+1.37 37.24 251141 261.0
Freja 504.0+1.22 498.0 35.95+2.76 39.00 243034+ 240.0
Belinda 486.3+2.31 463.0 38.93+1.64 40.46 2#122.0 295.0
Selma 508.3+2.08 490.0 38.08+1.60 37.48 263.0.4 273.0
Hecht 4953+145 4810 4131+221 43.86 330667+ 337.0
Margaret 479.3+3.24 4430 37.34+1.23 38.59 23®.7 247.0
Vendela 499.7+2.04 477.0 3756+1.64 39.34 2200 230.0
Triton 516.3+1.91 509.0 39.49+351 43.53 255112 259.0
Jumbo 496.0+£3.21 475.0 38.88+1.66 38.81 242D+ 2440
Aragon 518.0+2.15 500.0 38.69 +3.08 42.10 269.0 269.0
Average - 480.8 - 39.11 - 259.3

In the inspected grain production farms the totahasown to oat occupied 1934 hectares out of
which 79 samples of grain were collected. The gsgatumber of grain samples was obtained for
the oat variety ‘Laima’ (48 samples or 60.7%), ®iec’ and ‘Vendela’ (6 samples for each
variety), ‘Selma’ (5 samples), and ‘Freja’ (4 saeg)l The rest of the varieties, such aw/dl,
‘Aragon’, ‘Ivory’, and ‘Cval’ were represented bye or two samples of grain. The quality indices
of the cultivated oat grain varied widely. This wsaeen best when analysing grain samples of one
oat variety — that of ‘Laima’ (Table 3). Overalletigrain volume weight in 90% of the oat grain
samples was above 4804 However, it should be observed that this paramets determined
after fine grain separation. The outcome of graarevproduction (above 1.9 mm sieve) varied
from 43.8 to 90.3%. Grain husk content below 25¢yg was determined only in 36 samples of
grain or 46% of the samples. As for 1000 grain Wweigreat differences were also observed
between grain samples, i.e. from 31.1 to 43.7 @ fEsults of the trial lead to the conclusion that
growing conditions (meteorological, soil, etc.) ardp cultivation technology applied in the farms
had played a decisive role in the assurance of graality indices.

Table 3. Quality characteristics of oat grain sasmollected in farms, 2007

Number
Varieties of Values Volume_\llve|ght, Hus_kl, 1000 grain weight, g
samples gl g kg
. Mean 518.8 2525 36.71
Laima 48 Min-max 441 - 566 231 - 307 31.09 — 40.40
. Mean 518.7 255.2 37.47
Kirovec 6 Min-max 490 - 551 234 - 272 35.16 — 39.39
Mean 513.0 2250 40.83
Vendela 6 Min-max 477 - 534 208 — 259 38.76 — 43.74
Mean 518.6 252.0 37.45
Selma 5 Min-max 499 - 543 241 - 270 34.67 — 39.98
On average in 79 Mean 517.6 249.3 37.51
samples Min-max 441 - 566 208 - 307 31.09 — 43.74

Estimating the mutual interaction of traits, tharetative relationship was studied choosing the
results of the analysis of the oat variety ‘Lainb@cause it had the greatest number of collected
grain samples — 48. First of all, the correlatiglationship was found to be between the grain yield
of oats and economically significant indices: votumeight, husk content and 1000 grain weight.
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Calculations showed that in 2007, in the productowings of the oat variety ‘Laima’, significant
and positive correlation was established betweerythin yield and volume weight, but significant
and negative correlation was established betweentdtal grain yield and the husk content,
respectively r= 0.385 and r=-0.317, if n= 48 angs= 0.292. Each of these traits affected the
productivity indices of the oat variety respectivddy 15 and 10% (& 0.149 and R=0.101).
Though the obtained correlation coefficient was imedlow, yet it showed a tendency, that
providing higher productivity levels, improvememt grain quality indices — husk content and
volume weight would be possible thus meeting tlguirements of the grain processors. When
delivering grain for analysis, oat producers funeid information regarding crop management
measures in farms. Analysing the effects of soviimg, the previous crop and the total rates of the
nitrogen fertilizer on the values of previously Bsad indices, several significant correlative
relationships were established: the later in spgaging was performed (from the first part of
April till the first part in May), the lower the gid, and with this the lower resuttant grain volume
weight and higher husk conten. This correlativeatiehship is affirmed by the calculated
correlation coefficients as seen in Table 4.

Table 4. The correlative relationship between agnun traits and the components of growing
technology in the oat variety ‘Laima’

Correlative relationship n r oloos R?

Grain yield : Husk amount 43 -0.317 0.301 0.100
Grain yield : Volume weight 43 0.386 0.301 0.149
Grain yield : Sowing time 41 -0.329 0.310 0.108
Grain yield : Nitrogen rate 37 0.513 0.321 0.263
Grain yield : Previous crop 39 0.333 0.315 0.111
Husk amount : Volume weight 48 -0.321 0.284 0.103
Husk amount : 1000 grain weight -48 -0.265 0.284 070.

Husk amount : Sowing time 41 0.353 0.310 0.125
Volume weight : Previous crop 39 0.345 0.315 0.119
Volume weight : Sowing time 41 0.297 0.310 0.088
Volume weight : 1000 grain weight 48 -0.187 0.284 .03

Volume weight : Nitrogen rate 37 0.299 0.321 0.089

The oat productivity level in farms was closelyated to the applied nitrogen fertilizer rate

(r=0.513). Grouping of previous crops chosen bynfaralso showed that a medium-close but
significant correlative relationship was establihzetween the oat yield and the previous crop
(r=0.333). Higher yields of grain were attainednfrfields with grasses, potatoes, buckwheat and
rape as the previous crops, but lower yields frafu$ with winter wheat, rye and barley as the
previous crops. An analogous correlative relatigmsihas also established between the grain
volume weight and the previous crop.

Conclusions

The results of oat variety trials conducted in 8teifrom 2005 to 2007 suggest that the grain
quality indices in the ‘Arta’, ‘Freja’, ‘Jumbo’ anWendela’ oat varieties most closely correspond
to the requirements of the grain processors,the.yolume weight of oat grains in all the threstt
years exceeded 480°§and the husk content in the yield did not exces@l@kg'.

Stable and high grain yields during the trial yesese provided by the tested oat varieties ‘Laima’,
‘Aragon’, ‘Vendela’ and ‘Margaret’, i.e., the 3-yeaverage productivity of these oat varieties
exceeded 6 t Fa

The 3-year investigation with 15 oat varieties shidvat observing unified growing technologies
significant and stable correlative relationshipgeveot established between grain volume weight,
husk content and the total grain yield. It shovet the indices of the traits were more dependent on
each genotypic expression in a definite year andn@ommon tendencies in the trial.

Analysis of the collected grain samples of the waiety ‘Laima’ showed that grain higher in
volume weight and lower in husk (correlation cagéfints respectively r=0.386 and r= - 0.317 (r
0.050.301) were obtained in the fields with the highgsiin yield. Hence, also the measures used in
crop management which had a significant effect lan drain yield of oats are valued as being
important to produce grain high in volume weighddow in husk. Farm inspection in 2007
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showed that these economically significant indiwese affected by sowing time, the previous crop
and the total nitrogen fertilizer rate.
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IESPEJAS IZAUDZ ET PARTIKAS AUZAS LATVIJ A

Zute S., Gruntina M., Malecka S.
Kvalitativu partikas produktu raZoSanai ir nepiecieSamas labaditites izejvielas — graudi.
RazoSanas procesvaigi ir ne tikai graudu bikimiskie, bet ar saimnieciskie aditaji — razba,
tilpummasa, TKW, m@kspairiba. Rirtikas produktu razaji ir noradijusi, ka iegrkot graudu
minimalai tilpummasai jbit lielakai par 480 g1, plek&pairiba zenaka par 250 g kg* graudu.
Sadariba ar A/S Rigas DzirnavnieksStend@ veic Etijumus par prtikas produktu razoSanai
svaffigu riaditaju uzlabo3anas iegjam Latvija audZtam auzam. Retijuma analiZ Latvijas augu
Skirnu katalog registréto auzu Rirpu kvalitates &ditajus instifita iekartotos izngginajumos un
NOErté razoSanas saimni#as izaudzto graudu kvaliti.
No 2005. idz 2007. gadam Steadkirnpu saidzinajuma vértgja 15 Latvip audZtas auzu l§rnes.
lzméginajumos vidsjais auzu Kirpu raibas tmenis vadja no 4.2 idz 6.8 t ha®, graudu
tilpummasa — no 48Gdz 518 g T, 1000 graudu masa — no 33idzl 38.4g, fk3pairiba — 2061dz
312 g kg. Tikai ¢etram no @irbaud ieklautaim auzu girnem graudi atbilda frtikas produktu
raZzoSanas standartpita@n, t.i., ‘Arta’, ‘Freja’, ‘Jumbo’, ‘Vendela'.
Saimnietbas ievakto graudu paraugus kvalies aditaji bija ieverojami zemki neka
izmgginajumos. Graudu rabas un kvalites aditaji varigja atkafba no saimnietba pielietofis
agrotehnikas. & 2007. gada apsekojuma reatiim korelaivas sakaibas paidija, ka graudu
raza, tilpummasa un gkSpairiba ir @aditaji, kas ir ne tikai savstagji saistti, bet ar batiski atkafgi
no gjas laika, priekSauga urapela neslojuma normas.

RESULTS FROM EVALUATION OF THE OAT VARIETY ‘STENDES DARTA’

Zute S., Gruntina M., Malecka S.
State Stende Cereals Breeding Institute, DiZstefalsu rajons, Latvija, LV-3258
phone: +371 3220287, e-mashnita.zute @stendeselekcija.lv

Abstract

The new oat variety ‘Stendes Darta’ (line No. L 28phas been developed at the State Stende
Cereals Breeding Institute. The variety is regeieoy the Plant Protection Service of Latvia (No.
A-8 since 27.12.2004) and included in a catalogu@ant varieties both of Latvia and EU in 2005.

It is recommended for food and feed production.

The oat variety is a result of hybridisation ange&ed selection work. During five consecutive
years (1999 — 2003), this variety gave a signifilyagreater yield of grain than the standard variet
‘Laima’ (+ 0.44 t ha', Rgs = 0.21 t hé). On the average, line L 28650 was one to two days
earlier, had higher lodging resistance (+ 2 pojnégg)d was more resistant to loose smut (on

184



	POSSIBILITIES TO GROW OATS FOR FOOD IN LATVIA / Zute S., Gruntiņa M., Maļecka S.
	Abstract
	Key words
	Introduction
	Materials and Methods
	Results and Discussion
	Conclusions
	References
	IESPĒJAS IZAUDZĒT PĀRTIKAS AUZAS LATVIJĀ

