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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’
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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
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artificial infection background), oat leaf crowrnstiand mildew (on natural infection background)
than the standard variety ‘Laima’. Oil content bEtvariety ‘Stendes Darta’ was high (on the
average + 0.46% more than for the standard vatiafyna’). The oat line showed stable yields and
good competition with weeds under organic farmiBgaluation of the variety ‘Stendes Darta’
during test period (1999 — 2006) showed that théetyawas plastic and might provide rather
suitable yields under unfavourable growing condiias in 2006.

The results of evaluation confirm that the oatefgriStendes Darta’ may provide stable yields and
good grain quality. Consequently, the variety isadale for the growth in conventional and organic
farming systems.

Key words: grain quality, oat variety, yield

Introduction

The goal of the Latvian oat breeding program igddgelop high-yielding oat varieties resistant to
lodging and diseases with corresponding grain tyualiitable to local conditions. In the last ten
years Latvian oat breeders have been offered af lbigh-yielding oat varieties of the intensive
type developed in European countries, and sevetalarieties developed in Stende among which
most popular is the oat variety ‘Laima’, which ebscim plasticity and capacity to provide medium
high yields of grain under different growing comaiits. Proceeding with the selection of the most
promising lines, oat breeders wished to developetias higher in lodging resistance and quality of
grain. Partly these wishes are realized in thevadety ‘Stendes Darta’.

In the Plant Variety Testing department of the &®lant Protection Service (VAAD) the new oat
variety ‘Stendes Darta’ was registered to testevdbr cultivation and use (VCU tests) in autumn
2002. The author's right to the State Stende Mae¢ding Station was confirmed by VAAD in 27
December 2004, and the oat variety ‘Stendes Degtagived the registration number A-8. This oat
variety has been included in a catalogue of Planeties of Latvia since 1.01.2005. The authors of
the oat variety ‘Stendes Darta’ — M. Gruyatj S. Zute, P. Bbiks, S. Méecka, J. Briedis.

Materials and Methods

The oat variety ‘Stendes Darta’ was developed atState Stende Cereals Breeding Institute (till
2006 — at the State Stende Plant Breeding Statlan)993, under field conditions using the
hybridisation method a cross combination P4AFGU — 32 / L 24156vas obtained. PCU — 32 is
an oat line of Polish origin, L 24156 is a lineSiEnde obtained from cross combinatiRantker //
Bug / Parsival The oat varieties ‘Pantker and ‘Parsival’ areadeped by German oat breeders, but
the oat ‘Bug’ is of Byelorussian origin.

Stages of selection work in breeding the oat varietendes Darta’:

1993 - hybridisation under field conditions, fiwgbhid seeds were obtained;

1994 — using over-sowing, hybrids of generation were obtained;

1995 — using over-sowing, hybrids of generation were obtained;

1996 — using over-sowing, hybrids of §eneration were obtained, out of them elite plavese
selected:;

1997 — 12 elite plants progeny were sown in thedirey first year nursery, out of them six lines
were selected for further sowing;

1998 — 6 best lines were sown in the breeding skgear nursery, a plot size 2%nin one
replication, remains of the best three lines wemnlmned giving them No. L 28650, which was
sown in a previous variety testing, a plot sizevfpin four replications;

1999-2004 — competitive variety trial, a plot slfent, in six replications;

2001-2004 — variety testing in crop rotation unoig/anic management, a plot size 28 m four
replications;

2003-2004 - testing of value for cultivation an@ s plant variety testing stations in Valmiera,
Saldus and Vi§;

2003-2004 — distinctness, uniformity, stabilityt@@3US test) by UPOV method in Poland.
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2005-2006 — test of value for cultivation and usdar organic farming system at the State Piieku
Field Crops Breeding Institute and Study and Reselgarm ,Vecauce” of the Latvia University of
Agriculture.

Oat breeding work was performed on crop rotati@dé of the State Stende Cereals Breeding
Institute. The soils are well cultivated, sod stiglpodzolic loamy sand with pkk, of 5.4-6.6 in
arable layer, organic matter 1.6—2.5%, plant akbel®0s 183-355 mg/kg, KO 170-264 mg/kg,
previous crop — potatoes.

Fertilization was carried out before sowing applyithe mineral fertilizeikemira NPK 18:9:9
calculated in nitrogen active ingredient 60 kg Ha/eed control was done by harrowing performed
twice (prior to oat seed germination and in thieriihg stage of plant growth), and spraying with
the herbicidegranstar— 12 g ha. Sowing was performed in optimal terms and graas Warvested
using Sampo — 130. Phenological observations were n the field. In the winter period,
morphological, agronomic and technological progsrtof the oat grain were analysed in the
laboratory of the institute.

Results and Disccusion

Out of the hybrid combination P 4175 elite plamgsdgeny, seeds of the best three lines: L 28600,
L 28601, L 28602 (excess of the seed sown in theding 2nd year nursery) were combined and
sown in a preliminary variety testing nursery giito a line a new number L 28650. That year
meteorological conditions were favourable for thewgh and development of oat plants and line L
28650 was also recorded as among the most produatigs. This oat line produced a good grain
yield 7.01t ha compare to 6.39 t Habtained from the standard variety ‘Laimag s = 0.34. Oat
plants of this line were characterized by a strang stable stem, which was indicative of higher
lodging resistance than that of the standard wafigtima’. This oat line was characterized by a
uniform stand. Visual examination showed that thialgined lines of oats had been phenotypically
similar. These traits were the chief selectiorecidt, which allowed this oat line to be includedain
competitive variety trial.

Competitive variety trial. Over the period of 19@92003, the oat line L 28650 was investigated in
a competitive variety trial. Meteorological condits during five test years were comparatively
different. This is indicated by fluctuations in theductivity levels both of the standard varietygla
the promising line (Table 1). In years less favblgdo the growth and development of oats (1999
and 2002) grain yield obtained from the line L 28&bd not significantly differ from grain yield
obtained from the standard variety ‘Laima’, respaty +0.03 and +0.16 t Fa (y ¢ s respectively
0.73 and 0.29 t FY. But in years more favourable to oat developn{2a00, 2001 and 2003) the
productivity of this line was significantly higherompare to the standard variety. Overall, in
competitive variety trials the average productivéyel of the line L 28650 significantly surpassed
the productivity level of the standard variety. Whanalysing yield structural elements, oat
breeders found on average 4 grains more in a gaofdhe line L 28650 than in the panicle of the
standard variety ‘Laima’. The 1000 grain weight veagiivalent to the standard variety ‘Laima’,
respectively 33.99 and 33.66 g, but the 4-year ameemumber of generative stems per 4 m
differed only by 15 stems for both oat varietiesn€idering the seeding rate of 550 seeds pet 1 m
suitable to oats, the results of the analysis skotlat the tillering of plants in a sowing is not
characteristic for both oat varieties.

Oat line L 28650 was an average by a day earlidrtagher in lodging resistance (+2 points).
Results of testing oats to loose smuistflago avenag on an artificial infection background
showed that line L 28650 was highly resistant ie tlisease as not a single infected panicle was
found in the experimental plots (for the standaadety ‘Laima’ — on average 5 panicles out of 100
plants). Line L 28650 also showed also resistaoaet leaf crown rustRuccinia coronifergand
powdery mildew Erysiphe graminik
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Table 1.Characteristics of the oat variety ‘Steridaga’ in competitive variety trial (1999-2003)

Years
Indices Varieties
1999 2000 2001 2002 2003 Mean
Grain yield, t hd standard ‘Laima’ 3.54 5.33 525 428 532 5.05

‘Stendes Darta’ 3.57 5.95 567 444 590 5.49
‘Stendes Darta’

+/- t ha' to ‘Laima’ +0.03 +0.62 +0.42 +0.16 +0.58 +0.44
Y 0,05~ 0.73 0.34 0.41 0.29 0.29 0.21
1000 grain weight, g standard ‘Laima’ 34.30 38.50 29.10 3459 32.47 33.66
‘Stendes Darta’ 34.90 36.80 29.70 35.13 34.34 33.99
Volume weight, gt standard ‘Laima’ 510.0 506.0 453.0 511.0 4955 4914
‘Stendes Darta’ 521.0 507.0 468.0 524.0 500.0 499.8
Hull content, % standard ‘Laima’ 23.50 24.00 2590 25.00 25.20 25.03
‘Stendes Darta’ 22.00 2450 2550 24.20 2470 24.73
Crude protein content, standard ‘Laima’

%, (x 5,7) ‘Stendes Darta’ 10.40 11.63 11.64 10.01 11.15 11.11
10.85 10.59 1243 1052 10.41 10.99

Crude fat content, % standard ‘Laima’  6.31 5.97 545 6.36 570 5.87
‘Stendes Darta’ 6.63 6.61 537 6.74 6.20 6.23

Plant height, cm standard ‘Laima’ 90 112 106 95 115 107
‘Stendes Darta’ 82 118 107 95 119 104

Spikelets per panicle, standard ‘Laima’

pieces ‘Stendes Darta’ * 32.0 134 226 21.8 225
* 36.4 20.0 258 238 265

Number of generative standard ‘Laima’ * 520 610 528 504 540
tillers per 1 m ‘Stendes Darta’ * 474 626 516 485 525

Resistance ttstilago

avenae banicles /100 standard ‘Laima’ 25 11 8 0 0 5

epan ‘Stendes Darta’ 0 0 0 0 0 0

plants

E:gji:]rom sowing to standard ‘Laima’ 103 105 110 94 108 104
g ‘Stendes Darta’ 103 104 109 92 107 103

Husk content, volume weight, crude protein and erfad contents are the most important quality
characteristics of the oat grain yield. The oat Iin28650 showed that hull content in the grain
yield was lower than in the yield of the standaadiety ‘Laima’, respectively 24.73 and 25.03% on
the average in five test years. The highest huitex@t was recorded in 2001, respectively 25.50
and 25.90%. That year this parameter somewhat d&deie maximum limit value - 25% of the
grain hull content standard set by the holding camyp,Rigas dzirnavnieks”.

Results of the oat grain chemical quality evaluasbowed, that line L 28650 had a tendency to
accumulate more fat in grain than the standarcetyatiaima’ did. The crude fat content in grain
dry matter was on average by 0.46% higher thanahtite variety ‘Laima’. (In the following test
years it was found that starch content in the godithe oat ‘Stendes Darta’ was also by 2 to 4%
higher than in the oat ‘Laima’.) This gives evidertibat the grain of the new oat variety is higher
in energy value, which is an important showing wheimg grain for animal feed.

Starting research in organic farming systems, tatésting of cereals in organic crop rotation was
established at the State Stende Plant Breedingostat 2001 to study the suitability of oat
varieties and promising lines released in Latvithte farming system. Results of testing oat line L
28650 and the standard variety ‘Laima’ under orgaonditions (Table 2) also showed a tendency
that yielding capacity of the promising line betwgears was equal to that of the standard variety
and on average in the three test years even signify surpassed the standard (+ 0.32% ha s

= 0.24 t hd). Line L 28650 was high in lodging resistance. Tmiform stand of this oat line
contributed to weed suppression, which is a goatqgnrdition to recommend the variety for
growing under organic conditions. The evaluatiogmain quality characteristics show the increase
in husk content under conditions of limited nuttikvels in the soil. However, this 3-year average
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index for the line was by 0.5% lower compared ® $tandard variety. Values of other analysed
parameters are presented in Table 2.

Table 2. Oat variety testing under organic farngogditions (Stende, 2001-2004)

Indices Varieties Years
2002 2003 2004 Mean
Grain yield, t hd standard ‘Laima’ 2.66 3.24 4.37 3.42
'Stendes Darta' 2.76 3.87 4.59 3.74
+/- t ha'to ‘Laima’ 'Stendes Darta’ +0.1 +0.63 +0.22 +0.32
Y 0,05~ 0.32 0.57 0.29 0.24
Grain result above 1.9 x 2 mm standard ‘Laima’ 89.9 96.2 95.2 93.7
sieve, % 'Stendes Darta' 89.1 93.8 89.0 90.6
1000 grain weight, g standard ‘Laima’ 34.20 34.05 34.90 34.4
' 'Stendes Darta' 33.40 34.80 34.70 34.3
Volume weight, gt standard ‘Laima’ 506.0 506.0 515.0 509.0
’ 'Stendes Darta' 496.0 502.0 503.0 500.0
Husk content in yield, % standard ‘'Laima’ 28.9 27.3 25.4 27.2
! 'Stendes Darta' 27.4 27.1 25.6 26.7
. standard ‘'Laima’ 12.3 10.2 11.1 11.2
Crude protein content, %, (X5,7)  “giondes Darta’  12.0 104 103 10.9

Results obtained in the competitive variety triatsery and in other experiments showed that the
oat line L 28650 combines several traits due toctvithis line surpassed the standard variety
‘Laima’ and which are significant for grain breeslend consumers, such as lodging resistance,
high disease resistance, lower hull content andesdrat, but at the same time significantly, a
higher productivity level.
State variety trial The oat lineL 28650 with the denomination ‘Stendes Darta’ {@iy also
‘Darta’) in 2003 was brought to the Plant Variety itegtdepartment of VAAD to test value for
cultivation and use under conventional farming dtols in variety testing institutions in
Valmiera, Vi%ki and Saldus. The 2-year trial results obtainedifferent regions of Latvia (Table
3) indicated that the productivity level of the variety ‘Stendes Darta’ was equal to the standard
variety ‘Laima’. On average in the two evaluatiaays in three trial sites the oat variety ‘Stendes
Darta’ produced grain a yield 5.22 t Heor by 0.13 t ha' more compare to the grain yield
produced by the standard variety ‘Laima,6s = 0.20 t hd). The highest grain yield was obtained
in 2004 in trials at the Saldus Variety TestingtiStain Kurzeme, lowest — in 2003 in trials in
Viski secondary agricultural school in Latgale.

Table 3. Grain yield of the oat variety ‘StendestBan the State Variety Testing for conventional
farming system, t ha (2003-2004)

Testing site Varieties Years

2003 2004 Mean

standard 'Laima’ 6.17 6.24 6.21

Saldus 'Stendes Darta’ 6.38 6.65 6.52
+/- t ha'to ‘Laima’ +0.21 +0.41 +0.31
Y 0,05 0.33 0.27 0.21

standard 'Laima’ 431 5.04 4.68

Vigki 'Stendes Darta’ 4.44 4.88 4.66

i 'Stendes Darta’ 0.13 -0.16 -0.02

Y 0,05 0.75 0.83 0.56

sstandard 'Laima 4,75 4.83 4.79

'Stendes Darta' 4,96 4,74 4.85

Valmiera standard 'Laima’ * * *

'‘Stendes Darta' 0.21 -0.09 0.06

Y 0,05 0.22 0.18 0.14
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To evaluate its suitability for organic farming, BROO5 and 2006 the oat ‘Stendes Darta’ was
investigated in the State Variety Testing triald lrlJ Study and Research Farm ,Vecauce” and the
State Priekuli Field Crops Breeding Institute oelds certified for organic farming. The results of

these trials confirmed evaluation results befordhstated by Stende oat breeders that the oat yariet
‘Stendes Darta’ also in organic farming system shaeld capacity equal to the standard variety
‘Laima’ (Table 4).

Table 4. Grain yield of the oat variety ‘StendestBan the State Variety Testing for organic fangi
system, t hd (2005-2006)

. . - Years
Testing site Varieties 5005 5006 Mean
standard ‘Laima’ 5.08 4.68 4.88
v 'Stendes Darta’ 5.65 4.69 5.17
ecauce .
. +/- t hato ‘Laima’ +0.57 +0.01 +0.29
Y 0,05° 0.66 0.35 0.37
standard ‘'Laima’ 2.79 3.05 2.92
Priekui 'Stendes Darta’ 2.69 3.08 2.89
+/- t ha' to ‘Laima’ -0.10 +0.03 -0.03
Y 0,05° 0.40 0.57 0.35

On average in the two evaluation years in two s#es the grain yield of the oat ‘Stendes Dartas wa
4.03 t ha', which by 0.13 t ha' outyielded the standard variety ‘Laima {os = 0.25 t h&). In
observation years, the grain yield of the oat ‘B&mnDarta’ fluctuated from 2.69 t Ha(in 2005 in
Priekui) to 5.65 t ha' (in 2005 in Vecauce).

The results from the evaluation of the oat graiality characteristics in different variety testisiges
showed, that hull content in the grain yield of thet ‘Stendes Darta’ was on average by 0.8-1.1%
lower than in the grain yield of the standard vgriéaima’ (Table 5). In case of breeding oats by
conventional farming methods, this index correspohtb food industry requirements (<25%). In
trials established on fields under organic farnmingditions, hull content in the grain yield was 25%
higher both for the standard variety and oat varigtendes Darta’. Results of grain chemical analys
from two variety testing sites, Saldus and Valmistagowed that on average in two testing years the
grain of the oat ‘Stendes Darta’ accumulated by t3.13% more starch compare to the standard
variety. Results of any other parametres analysedhemical composition were equal to those of the
standard variety when research was conducted lyatbr/entional and organic farming methods.

Table 5. Grain quality of the oat variety ‘Stend@arta’ in the State Variety Testing for
conventional and organic farming systems (on tlegae of 2003-2004 and 2005-2006)

Testing site for conventional Testing site for organic

Indices Varieties farming system farming system

Saldus Vigi Valmiera  Priekdi Vecauce
Volume weight, g T standard ‘Laima’ 470.0 454.5 501.5 492.0 505.0
‘Stendes Darta’ 445.0 486.0 495.0 493.0 517.0
Husk content in yield, % standard ‘Laima’  25.50 24.80 25.80 28.00 26.30
‘Stendes Darta’ 24.70 23.00 24.70 28.00 27.10

Crude protein content, standard ‘Laima’
%, (x 5,7) ‘Stendes Darta’ 12.60 12.55 11.35 11.90 14.2
12.60 12.70 11.40 11.80 13.80
Crude fat content, % standard ‘Laima’ 6.7 5.9 6.75 6.50 5.60
‘Stendes Darta’ 6.66 6.1 6.60 6.50 5.90
Starch content, % standard ‘Laima’ 46.2 53.5 47.0 39.2 40.3
‘Stendes Darta’ 48.3 52.4 50.0 40.8 39.3

standard ‘Laima’
Resistance to lodging , ‘Stendes Darta’ 6 4.5 7 9 9
1-9 points 6 5 8 9 9
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Results from lodging resistance evaluation showreat,under conventional farming conditions the oat
‘Stendes Darta’ was by 0.5 to 1 point higher irgtasce. In the organic farming system, lodging wa
not identified in oat trials.

Conclusion

The oat variety ‘Stendes Darta’ (till the year 20D# L 28650), which was developed at the State
Stende Cereals Breeding Institute over the perrodif1993 to 2002 and has been successfully
investigated in VCU and DUS tests, is recommended fbod and feed grain production in
conventional and organic farming systems. Resiilthe variety trial in Stende and other regions of
Latvia suggest that the grain productivity levetlud oat ‘Stendes Darta’ is equal or in particyksars
significantly higher than the productivity level ‘bima’ — the oat variety most widely bred in Lty
The oat variety ‘Stendes Darta’ combines seveadtstidue to which it surpasses the standard variety
‘Laima’ and which are important for grain breedansl consumers, i.e., better lodging resistancé, hig
disease resistance and lower hull content.

References

1. Zute, S., Strazdina, V., Bleidere, M. (2005) Reswif cereal varieties breeding at the State StéHdet
Breeding Station in 2004lant Breeding and seed scien&¢, Jogeva Plant Breeding Institute, pp. 97-98;

2. Zute, S. (2005) Katrs aueldjs var iz\Eléties visatbilstodko auzu Eirni. Saimnieks — Raba, 2., 9.-11.Ipp.

3. Augu Xkirnu saimnieciskaipa3bu nowertéSanas rezuiti 2003. gad. (2004.), Valsts Augu aizsarthas
dienests, Rja, 34-35.

4. Augu Xirpu saimnieciskoipa3bu nowrteSanas rezudti 2004. gad. (2005.), Valsts Augu aizsantas
dienests, Rja, 46-48.

5. Augu Xirpu saimnieciskoipadbu nowrteSanas rezudti 2005. gad. (2006.), Valsts Augu aizsanthas
dienests, Rja, 133-135.

6. Augu kirnu saimnieciskoipadbu nowrteSanas rezudti 2006. gad. (2007.), Valsts Augu aizsarthas
dienests, Rja, 116-117.

AUZU SKIRNE ‘STENDES DARTA’ UN T AS VERTESANAS REZULTATI

Zute S., Gruntina M., Malecka S.
Auzu &irne ' Stendes Darta’ tlja Nr.28650) ir izveidota Valsts Stendes graudaselekcijas
institata. Ta registréta Valsts Augu aizsartizas dienesta (ge Nr. A-8 no 27.12. 2004.) un iuta
Augu %irnu katalog no 2005. gada.k@ne ir rekomenata partikas un lopbabas graudu ieguvei.
Skirne izveidota hibridizcijas un vaigikkartgjas izlases rezuita. Noverojumi no 1999.1dz 2003.
gadam #ida, ka jaun &irne ir bitiski raZigaka nel standartgirne ‘Laima’ (+0.44 t ha', Rg s =
0.21 t h&). Vidgji parbaudes periadlinija L 28650 bija par dam dieram aginaka, ar auggku
veldres notubu (+ 2 balles) un augdtu izturtbu pret putoSo melnplauku, auzu lapu vaigagrun
miltrasu. irnei rakstufgs augsts tauku saturs graudos &vidk0.46%, salzinot ar &irni
‘Laima’). Skirne ‘Stendes Darta’ ir padijusi stabilus rathas Bditajus un labu konkutsggju ar
nezlém af biologiskas saimniekoSanas apistos.
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