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un kvalitites pammes Jogevas Augu Selekcijas inghtizmeginajumos lailkk no 2004.1dz 2007.
gadam. Ziemas kvieSu raZza un 1000 graudu masaipdza vasaras kvieSaditajus katru gadu.
Vasaras kvieSiem bija augks proténa saturs un tiljpummasa. Graudu raza un 1000 granacia
bija atkargas no kvieSu sezala tipa, bet citas pames vaiik ieteknt€ja attieGgo gadu
meteorolgiskie apsikli. Gada ietekme abiem kvieSu tipiem bija dled uz razu, 1000 graudu
masu, protma un lipeka saturu, maizes kulal apjomu un nklas stabilifti. Gada ietekme uz
kriSanas skaitli vasaras kvieSiem bijadiel nek &irnes ietekme, bet ziemas kvieSiem —adir
Tilpummasa vasaras kvieSiem bija G&iatkafga no gada, bet ziemas kvieSiem - kiongs.
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Abstract

For creating varieties suitable for organic farmingpecial breeding programme has been started in
Priekuli Plant Breeding Institute. The evaluatidririicale genotypes in organic farming was done
in Priekuli during 2005 - 2007. The aims of resbaare:

Estimating possibility for selecting genotypes dasie for organic farming in conventional fields.
To find desired traits for the organic triticaleriegies breeding programme.

There were included 25 different winter triticald iticosecale Wittm) breeding lines in our trials,
selected from the conventional breeding programie different traits were tested for each
genotype. The influence of different traits on giand grain quality was analyzed. Every year the
best 25 different triticale breeding lines from thryanic and conventional growing conditions
were compared.

The results showed that different breeding linexcted differently to growing conditions. It is
possible to select genotypes suitable for organitditions in the conventional field. To select
genotypes with better stability of the traits (esply in the years with unfavorable weather
conditions) and suitability for organic farming,lesed breeding lines must be tested in organic
growing conditions.

For organic farming only genotypes with good wihtediness and resistance to snow mould
should be selected.

Triticale genotypes with different plant heightogith habit, leaf size would be suitable for organic
growing conditions.
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Introduction

For the further development of organic agricultunere attention is being focused on the creation
of better adapted varieties. As organic conditiaresless controllable and more variable, breeding
should be aimed on improved yield stability anddoret quality by being adapted to organic soil
fertility, sustainable weed, pest and disease nemagt (Lammerts van Bueren., 2002; Lammerts
van Buereret al, 2007). Therefore the traits required for the etdes in organic and conventional
farming differ. Some breeding programmes were edlanh the last years with aim to evaluate
genotypes adaptation to organic agriculture forratteristic traits required in organic farming
systems and to elaborate the selection criteria fiwlitate the breeding of proper varieties for
organic agriculture (Schneidet al, 2007; Legzdina and Skrabule, 2005).

The main objectives in the breeding programmestaeall grains cultivars for organic farming are:
to improve the nutrient efficiency, weed suppressbility (new ideotype of plant), as well as the
resistance to leaf, spike and soil born diseakefficient use of manure, reducing risk of digsas
(long stem, ear high above flag leaf, ear not tompgact, last leaves green for the longest time
possible), reducing risks at harvest, higher sttelerance to abiotic causes (ltad al., 2007,
Legzdina and Skrabule, 2005; Lammerts van Buel@d ;2kopke, 2005; Goyaat al, 2005).
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Long years work experience with the newest smalingrspecies - triticalec(riticosecale Wittn)
shows that this crop is very suitable for growind.atvian agroclimatic conditions. Such traits as
high yield potential, good nutrient efficiency, istance to diseases are advantages for growing
triticale in Latvian organic and conventional figldTriticale breeding for organic farming was
started in Latvia at the same time as in some athantries — for example, Romania, Germany
(Skrabule, 2005; Ittet al, 2007).

The winter triticale breeding programme for orgafaoming was initiated in the State Priekuli
Plant Breeding Institute in 2004. The limited aaflawed for organic agriculture as well as limited
financing will be the bottleneck for the establigmhof specific breeding programmes for organic
farming systems (Lammerts van Buertral, 2002). The financing of a special triticale lufieg
programme for organic farming is problematical at\ia too. Due to this problem the first tasks of
the breeding programme in Priekuli are: 1. Estimgapossibility for selecting genotypes desirable
for organic farming in conventional fields; 2. Deténation of the most important traits for the
selection criteria in plant breeding for organimiang.

Materials and Methods

The investigation was conducted at the State Fri€ant Breeding Institute experimental fields.
The breeding material was evaluated over threesy@®04-2005, 2005-2006 and 2006-2007) in a
randomized block design with 4 replicates, ploesi2.6 . The field was certified as being
organic from 2003. Soil properties: sod-podzolit, soil type —sandy loam, organic matter content
19- g k@', pHkei — 5.9- 6.0, P - 69-111 g RgK - 114-165 g kg, preecrop-peas for green manure.
No agrochemicals and fertilizers were used. Traiaties were sown on 26 September 2005, 14
September 2006 and 16 September 2007. The seatingas 450 germinating seeds pér m

The following field trials were performed:

1. The breeding lines according traits assessmhbittware significant for organic farming (stable
yield, disease resistance a.o.) were selecteckindhventional field and tested in the organiafiel
with the aim to establish the efficiency of the ampz breeding if the first steps are done in
conventional field. Every year the best 25 différgiiicale breeding lines from the organic and
conventional growing conditions were compared. Swibperties in conventional field: sod
podzolic soil, soil type —sandy loam, organic mattentent 19-23 g K§ pHc — 5.9- 6.0, P - 79-
84 g kg', K - 110-160 g kd, preecrop — white clover for seed. Basic fertili¢d:P:K 6:26:30) 300

kg ha', additional fertilizing (N 60+30) as well as haridie, was applied in the conventional field
in every ear of the investigation. The trial vaastin the conventional field were sown on 24
September 2005, 14 September 2006 and 15 Septepffat. The seeding rate was 400
germinating seeds pem

2. With the aim to find the most desirable traiis the triticale organic crop ideotype for Latvian
growing conditions 25 different winter triticaledading lines in the organic field were tested and
about 30 different traits were evaluated: yieldadirg, maturity, winter hardiness, lodging, growth
habit, infection with leaf diseaseSdptoria spp., Puccinia spp., Rhynchosporiumspp. a.s.o),
infection with snow mould Microdochium nivalg weed amount in the plot, grain quality
parameters (1000 kernel weight, protein, starchtesdn volume weight, falling number). Five
plants from every replication were planted and sudhnphological traits as plant height, ear length,
spike density were measured. The importance ofirifleence of different traits on yield and
quality traits (protein content) was tested. Theedation analysis was used to find out the most
acceptable traits for organic crop ideotype ofdaie. Descriptive statistics and correlation ag@ly
were used for analyzing the obtained results.

During the study years, the meteorological condgiavere significantly different. Due to a cold
and dry autumn in 2004 the tillering of tritical@svdelayed. The spring of 2005 was cold and the
vegetation renewed itself comparatively late aritifiection of plants with snow mould was very
strong. Triticale flowering in 2005 was very latefrem 20 of June (about 10 days later than
usually). July was warm and dry, but the beginrohdugust was very rainy — as a result of these
conditions triticale grains sprouted in the ears.

The weather conditions in autumn and winter mor@h&005/2006 were favorable for triticale
tillering and for over wintering. However April wagery cold and the triticale plants began to
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wither away. Snow mould was spread widely. July wasand warm. Such weather conditions
significantly influenced yield — yield level wasaWer than in another years.

Some days of January 2007 had very low air temperdt22.5C), without a mantle of snow on
the soil. These conditions negatively influenceticale overwintering. Vegetation renewed
comparatively early in spring 2007. Triticale flongd earlier than in other years. The weather
conditions in June, July, August was typical fag thatvian climate and the triticale yield level was
high. The weather conditions in 2007 were very falte for leaf disease development - septoria
(Septoria tritic), leaf rust Puccinia recondita f.sp. tritic)ipowder mildew Erysiphe graminis

Results and Discussion

The obtained results show very similar triticalenggypes traits average yield value and their
variance in organic and conventional fields. Tal&cadapted oneself good to conventional and to
organic conditions (Table 1). The mean and maxinyueld of triticale genotypes was slightly
higher in the organic field in the two years of theestigation (2005 and 2007). Only in the year
with unfavorable weather conditions (cold wintedairy and hot summer) the triticale yield in
organic field was lower.

Table 1. Characteristics of triticale genotypeddyie organic and conventional fields

Year Groyving Meq?, Sta.nd.art Coe_ffic_:ient of Minim_LlJm, Maxirr}ijm,
conditions t ha deviation variation, % t ha t ha
2005 Org. field 4.6 0.8 17.0 3.1 6.4
Conv.field 4.3 0.7 16.3 2.5 5.7
2006 Org. field 2.9 0.6 20.6 15 3.8
Conv.field 4.7 0.7 14.8 3.5 5.8
2007 Org. field 5.6 0.8 14.2 4.1 7.6
Conv.field 5.7 0.7 12.2 5.0 7.5

Although many investigations point out that tritek@amples are characterized by a high amount of
crude protein in grains, this was not proved inviaaagroclimatic conditions (Kronberga, 2001),
therefore it is necessary by breeding to increastein content in triticale grains, especially et
organic field where the mean protein content wagefothan in the conventional field (Table 2).
Mean protein level was higher in the organic fiefdy in 2005, nonetheless in all three years in the
organic field maximum protein level in grains wasitar to them on conventional field.

Table 2. Characteristics of protein content (inifdrains in organic and conventional fields

Year Grow_ing I_\/Iean,_ Sta_nd_art Coe_ffi(_:ient of Mi_nimur_n, Ma_lximum,
conditions % in grains deviation variation, % % in grains % in grains
2005 Org. field 11.3 0.8 7.1 9.9 12.9
Conv.field 10.1 0.7 6.9 8.5 11.5
2006 Org. field 13.2 0.7 5.3 12.1 15.3
Conv.field 14.0 0.7 5.0 12.7 15.1
2007 Org. field 10.4 0.8 7.6 9.1 11.7
Conv.field 10.9 0.6 5.5 9.8 11.9

Each year of the testing the genotypes with a kiginch or protein content in the grains, good
winterhardiness, resistance to snow mould, 100@dtexreight and other tested traits were in the
organic field. This verifies that it is possibledelect genotypes in conventional field, which vadoul
have good testing results in the organic field.

Triticale traits were influenced by weather corafis also. So the triticale in the organic field
owerwintered better that in the conventional fiblolwever the yield level in organic field was
lower in 2006. Very hot and dry weather conditiahsing ripening may disturbed effective
utilizing of nutrients in the organic field. Thib®vs the mean and maximum value of 1000 kernel
weight was lower in organic field (Table 3).

The mean protein content in grains in 2006 wasdrighat in the other years of investigation in
both fields due too warm and dry summer, howeveit tvariance in the organic and the
conventional field was very similar. Thereforesitnecessary especially evaluate genotype stability
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in the organic field in the years with unfavorableather conditions with aim the to find genotypes
which have stable trait values in these conditions.

Table 3. Characteristics of triticale genotypes(L@8rnel weight (g) in organic and conventional
fields

. Growing Mean, Standart Coefficient of - .
Trait I L L Minimum, g Maximum, g
conditions g deviation variation, %

2005 Org. field 46.1 3.4 7.3 40.0 52.9
Conv.field 43.0 3.5 8.1 36.8 49.1

2006 Org. field 38.1 2.7 7.1 33.2 43.7
Conv.field 40.8 4.4 10.8 35.6 51.4

2007 Org. field 44.2 3.1 7.0 39.6 51.0
Conv.field 41.6 4.4 10.6 33.1 51.2

Different triticale genotypes varied differently ceeding to their response to organic and
conventional growing conditions. The correlationvwesen yield of the same genotypes in the
organic and conventional field was positive andhidigant only in 2007. This trial year had
suitable weather conditions for winter cereal depeient ($p05=0.0.217<§05=0.396; Boos=-
0.077<p,05=0.396, py0=0.675<p0=0.396). It was possible to select lines with ahkigyield and
grain quality in organic growing conditions. Foraexple, line 9402-32 had lower yield, protein
content in grains, 1000 kernel weight in the orgdi@ld in the all years of investigation (Table 4)
But line 9540-1 was better in organic conditionswéver in 2006, when weather conditions were
unfavorable for triticale growing, the vyield of &§n9540-1 in the organic field decreased
significantly. There were some cultivars that héghhyield performances in both types of testing
conditions (for example, 9405-23).

Table 4. Results of some triticale lines testingriganic and conventional growing conditions

Yield, t ha' Protein, % 1000 kernel weight, g
Genotype Year conv. conv.
org.cond. org.cond. org.cond. conv. cond.
cond. cond.
2005 3.11 4.89 10.8 11.2 49.7 52.3
9402-32 2006 3.22 4.56 12.8 14.6 43.7 48.0
2007 5.89 6.11 10.8 11.4 51.0 49.3
2005 5.49 4.74 111 9.7 42.1 39.3
9540-1 2006 2.73 5.48 131 13.7 34.4 35.6
2007 5.62 5.44 10.4 10.4 42.7 37.1

To find the most desirable traits for organic fargjithe correlation between all the tested traits
and the yield as well as quality traits (proteirpswcalculated. Winterhardiness is one of most
important trait for organic varieties. There wagaaitive and significant correlation between yield

and winterhardiness in all years of the invest@a(iTable 5).

Table 5. Correlation between traits in organicdiel

Traits Year

2005 2006 2007
Yield-winterhardiness 0.504* 0.605** 0.529**
Yield —resistance to snow mould -0.300 -0.655** 645B**
Winterhardiness —resistance to snow mould 0.634** .608** 0.467*
Yield-plant height 0.041 0.063 0.153
Yield-weed amount in the plot -0.639** -0.849** BR3**
Yield-protein content in grains -0.153 -0.086 -@B#5
Leaf area -1000 kernel weight 0.674** 0.104 0.218
Growth habit-weed amount in the plot 0.354 - -0.244

* ** _ significant at the 0.05 and 0.01 probabilievel respectively
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A significant correlation between winterhardinessl aesistance to snow mould in all the years of
the investigations prove, that good resistancaentavamould is one of most important components
of good overwintering of triticale in Latvia. Gegpes with better winterhardiness have a larger
amount of ears on the 1°rand as result — better weed competitiveness angher yield. This
shows that for organic farming only genotypes wgjtod winterhardiness and resistance to snow
mould should be selected.

The obtained results do not prove the necessitsetect for organic farming triticale genotypes
with long stems. There was not found a significemtrelation between yield and plant height
(r2005=0.041<p 0s=0.396; poos=0.063<p 5=0.396, poo=0.153<p5=0.396, n=25). It was observed,
that genotypes with longer stems were less infeaitdleaf diseases, however in our trials there
was a significant negative correlation betweendtda with leaf diseases and plant height only in
the year 2005 {505=-0.409>p45=0.396; byoe=-0.363<p5=0.396, pp;=0.271<p=0.396, n=25).
The obtained results were similar with triticaletieg results in Rumania, with the conclusion, that
both tall and short straw genotypes are betweentgees suitable for organic farming (It al,
2007).

According to the obtained results, the yield wasgignificantly influenced by leaf size or growth
habits. Triticale resistance to diseases decremsétk last years (Arseniugt al, 2006) but the
influence of diseases on the yield was not fourtter& was not a significant correlation between
yield and infection with leaf diseaséSeptoriaspp.,Pucciniaspp.,Rhynchosporiunspp), powder
mildew (Erysiphe graminis Good resistance to these diseases make tritieale suitable as an
organic field cropfor the present, and by selectjagotypes it should not be lost.

There were negative correlation between the yialil @rotein content in the grains; however only
in 2006 this correlation was significant. It indiea possibility to find genotypes with high yield
and protein content in grains.

No stable and significant influence of the testesdts was found on the protein content in the
grains. There was not proved influence of growthithen the weed competitiveness.

The obtained results indicated that it is possibldind triticale genotypes suitable for organic
farming with different traits as plant height, gibwhabit, maturity time, leaf size. However these
genotypes have to be with good winterhardinesgesidtance to snow mould, as well as resistance
to other diseases.

Conclusions

It is possible to select triticale genotypes suédbr organic conditions in the conventional field
However the testing of selected breeding lines Havbe done in organic growing conditions.
Genotypes with better stability traits must be ctele (especially in the years with unfavorable
weather conditions).

For organic farming only genotypes with good wihtediness and resistance to snow mould
should be selected.

Triticale genotypes with different plant heightspgth habits, leaf size would be suitable for
organic growing conditions.
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IZLASES KRIT ERIJI TRITIK ALES SKIRNU SELEKCIJ A BIOLO GISKAJAI
LAUKSAIMNIEC IBAI

Kronberga A.
Priekdu laukaugu selekcijas ingtii uzsikta biolgsiskajai lauksaimnigbai piengrotu irnu
selekcija. Bs sikuma etap tika veikta daZdu tritikales genotipu iz&rtéSana biolgiskaja lauka ar
merkiem:
Novertet, vai iesgjama biol@iskajai lauksaimnigbai piengrotu genotipu izlase konvencigas
selekcijas lauk
Atrast pammes, @c kuam javerte tritikales genotipi, lai nodroSitu to labu piergrotibu
biologiskajai lauksaimniabai.
lzmgginajums veikts tts gadus (no 2005idz 2007.gadam). 25 dadas tritikiles selekcijasihijas
atlagtas konvencioflas selekcijas lauk un iz\ertétas biolgiskaja lauka. Katram genotipam
nowertétas 30 daddas pammes, tai skait aim paZmes, kas tiek uzskdas K noamigas
biologiskajai lauksaimnigbai (auga garums, cera forma u.c.). Bitdta So paunju korekcija ar
razu un kopprot@a saturu graudos. Katru gadu idainati 25 genotipi biolgiskag un
konvencionlaja lauka un noértéta dazdu pazmju varicija atkatba no audzSanas veida.
legatie rezultti liecina, ka da#du genotipu reakcija uz biglskajiem un konvencidiajiem
audzSanas apskliem at&iras. Biolgsiskajai lauksaimniabai piengrotu liniju atlasi iespjams
veikt konvencioalas selekcijas lauk Toner &s linifjas [Ec tam nepiecieSams agpaudt
biologiskaja lauka, lai nowrtétu pazmju stabiliti un atlastu biologiskajai lauksaimnigbai
vispientrotakas.
Pec iznmeginajuma rezulitiem konstaits, ka svagakie izlases Kkritriji, veidojot biologiskajai
lauksaimnietbai piengrotas ziemas tritides %kirnes ir to laba ziemcigda un iztutba pret snhiega
pekjumu. Rtijjuma netika piefidits, ka biol@iskajiem laukiem ir piegroti genotipi tikai ar garu
stiebru un Kijenisku cera formu.

TESTING RESULTS OF THE SPRING BARLEY VARIETY ‘RUBIO LA’

YLegzdipa L., ‘Gaike M., *Gaile Z.,'Berzipa |.
IState Priekuli Plant Breeding Institute, Zinatnesla, Priekuli, Latvia, phone: +371-4130162, e-
mail: lindaleg@navigator.lv
’RSF “Vecauce” of Latvia University of Agriculturékademijas str. 11a, Auce, Latvia

Abstract
One of problems for barleyHprdeum vulgard..) in organic farming is its infection with sebdrn
diseases, particularly with loose smuistilago nudd. Currently in the Latvian Plant Variety
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