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izmantot sakabu, ka pagv loti cieSa koredcija starp daudzu pamju izpausmi biolg@iskajos un
konvencionilajos audzSanas apaklos. Kartup&u klonu 4. un 5. gada pavairojums 2006. un 2007.
gadi tika iz\ertéti biologiskajos un konvenciahajos augSanas apktos. Klonu izéle pamatdjs
uz iepriek$S konvenciatajos augSanas apktos noteiktam pazmem un to iespjamas atbilstbas
biologiskajiem audzSanas apskliem: aplapojuma, tacijas perioda ilguma, lapu izfilbas pret
lakstu puvi. Kartupkl klonu iztutba pret lapu sliittam lauka apgklos, veetacijas perioda
garums, raza, cietes saturs un citasimpag tika nogrtétas un satizinatas abos aud®anas
apstklos. Jaunuldrnu selekcija biol@iskajai lauksaimniabai vagtu tikt ddgji veikta jau esofs
konvencionlas selekcijas programmas ietvaros. &ginajuma rezuliti pierada, ka biolgiskajos
laukos noteikti jveic ipaSa klonu atlase, jo konvencitaja laulka selekciomtie lakikie kloni ar
biologiskajiem apgkliem it ka piemerotam paimém ne vienmdr izradijas piengroti
biologiskajiem audzSanas apskliem.
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Abstract

Study was carried out at the State Stende Ceresgdirg Institute in 2005-2007. There were
included 10 spring wheat varieties registered inviam Catalogue of Plant Varieties. The
morphological and agronomical traits of the vaegtand influence of weather conditions on yield
and quality were evaluated. Yield, grain qualityd arorrelation between traits were significantly
influenced by meteorological conditions of year. &maluation data the yield potential was on the
level 5-8 t hd, but there was a great influence on grain yield quality traits of year. The grain
yield was influenced by variety — 20.64%, but byteeeological conditions 54.02%, interaction of
both factors was 16.38%. Significant positive etation between the yield and the 1000 kernel
weight was found, but the significant negative-wesn the 1000 kernel weight and the volume
weight; the starch content and the Zeleny indeg; dtarch content and the protein content; the
protein content and the 1000 kernel weight. NevietarUffo’ was created at State Stende Cereals
Breeding institute during 1992-2004, included ie thatvian Catalogue of Plant Varieties from
2008. The variety ‘Uffo’ is characterizing with tigield potential (6-8 t K9, grain quality is
suitable for bread making.
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Introduction

In Latvia spring wheat became more popular crofhkylast decade of 20th Century. Growing area
ranged between 50-60000 ha in each year, but theréendency to increase the sowing area and
the production. Traditionally the spring wheat laasower grain yield, but better grain quality
(Blakman and Payne, 1987). Spring wheat is usedlynt® food, less for feed or bioethanol
production. The most popular spring wheat is usea¢dénventional farming, but there are varieties
suitable for organic farming too (Belederekal, 2000).

Spring wheat breeding programme was renewing ateSstende Cereals Breeding Institute in
1990, starting with renovation and evolution of genetic resources. The main goals of breeding
program were to create new varieties, charactegrigiith the high yield, grain quality conform
with the requirements of producers, resistancedgihg and main diseases.

The aim of this study was to evaluate the main molggical and agronomical traits of spring
wheat varieties and to find their relationshipsvadl as to establish influence of weather condgion
on yield and quality, and to select promising ggpes recommending for farmers.
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Materials and Methods

The trials of 10 spring wheat varieties were getatithe State Stende Cereals Breeding Institute
during 2005 —-2007. There were included varietiegistered in Latvian Catalogue of Plant
Varieties. Trials were carried out in conventiocateal breeding crop rotation field. The soil & th
experimental site was sod-podzolic sandy loam,@8ilc; —5.6, humus content — 15 mgkdP0s
—203 mg kg, K,0- 194 mg kg. The precrop was winteapeseed, NPK 18:9:9 500 kg haas
applied. Check variety — ‘Vinjett’. The plot sizeas10 min 4 replications.

The agronomical and economical traits were evatlistehe trial: period of maturity, plant height,
ear length, grain yield, 1000 kernel weight, volumeight, resistance to lodging and to diseases,
grain quality (protein, starch, gluten content,efsl index, Falling number).

The grain quality determined by grain analyserrdtdéc 1241’

Statistical analyses were performed using Agrobhsmoftware package. Analysis of variance
(ANOVA).

The average of temperatures and amount of pretgitavas different during 2005, 2006, and
2007. In 2005 meteorological conditions were suédbr spring wheat sowing and growing. In
August amount of precipitation was very high and #prouting of kernel was recorded. For this
reason the grain quality was lower as usually.

In 2006, meteorological conditions were suitabledioring wheat sowing, but during the growing
period amount of precipitations was lower than nommthe first decade of July the mean air
temperature was 20C, but amount of precipitation was 0.7 mm. InyJtile total amount of
precipitations was 42.4 %. For this reason the sizspring wheat kernels were smaller than
usually.

In 2007 meteorological conditions were particulaslyitable for obtaining the high spring wheat
yield with good grain quality. In June the averadair temperature was 2,Z above long term
and amount of precipitation to compare with lomgrievas less (72%). Sufficient soil humidity and
air temperature was favourable for plant develogm8pring wheat heading and anthesis was
recorded 10 days earlier than in 2005 and 2008ulythe air temperature was —;1below long
term, but amount of precipitation was higher thamgl term (120,1%). In August total amount of
precipitation was 129,4% comparing with long terfor this reason the spring wheat yield
harvesting was delayed and started in the thirddieof August.

Results and Discussion

Grain yield. In 2005 the grain yield was from 4.025.45 t h&. The highest grain yield had
varieties ‘Triso’, ‘Fasan’ and ‘Eta’ (5.45, 5.36,2% t hal), but it was on the standard ‘Vinjett’
(5.23 t hd) yield level. In the 2006 the grain yield was frén87 to 7.20 t h& Significant higher
yield had varieties ‘Eta’ (+0.62 t Hp ‘Uffo’ (+0.36 t ha') and ‘Picolo’ (+0.34 t hd) (LSD ¢ s
0,31). The highest yield level was reached in 20§ain yield was from 5.57 to 8.83 t ha
Significant higher yield had variety ‘Uffo’ (+1.aha"), (LSD ¢ ¢5=0,49).

In years 2005-2007 on average grain yield of spwhegat varieties ranged from 5.19 tha 6.96
tha'. Among varieties the highest yield had varietigéfo’ and ‘Eta’, but difference compared
with standard was not significant. Significant loweeld showed variety ‘Aniniina’ (-1.41 t Hj
which characterized with short vegetation period marieties ‘Picolo’ and ‘Munk’ (-0,50 t A
(Table 1).

155



AGRONOMIJAS ¥STIS (Latvian Journal of Agronomy), No.11, LLU, 30

Tablel.Grain yield of spring wheat varieties

Variety  Origin Grain yield, t hd

2005 +/- 2006 +/- 2007 +/- Average +/-

t ha' t ha' t ha' t ha'

Vinjett SE 5.23 - 6.84 - 7.74 - 6.60 -
Zebra SE 4.69 -0.54 6.83 -0.01 7.35 -0.39 6.29 -0.31
Triso DE 5.45 +0.22 6.21 -0.63 7.86 +0.12 6.50 -0.10
Fasan DE 5.36 +0.13 6.75 -0.09 7.48 -0.26 6.53 -0.07
Picolo DE 4.97 -0.26 7.18 +0.34 6.15 -1.59 6.10 -0.50
Munk DE 4.81 -0.42 5.87 -0.97 7.63 -0.11 6.10 -0.50
Eta PL 5.21 -0.02 7.46 +0.62 8.06 +0.32 6.91 +0.31
Jasna PL 4.37 -0.86 6.70 -0.14 8.19 +0.45 6.42 -0.18
Aniniina  FI 4.02 -1.21 5.97 -0.87 5,57 -2.17 5.19 -1.41
Uffo LV 4.86 -037 7.20 +036 8.83 +1.09 6.96 +0.36
LSDgs 0.43 0.31 0.49 0.37

Statistical analysis showed, that the grain yielasvinfluenced by variety — 20,64 %, but by
meteorological conditions 54,02 %. Interaction oftbfactors was 16,38 %. It confirms the results
of other authors (Sofielét al, 1977; Lapinsket al, 1988).

Relationship of morphological and agronomical si&@enes controlling the plant height, ear shape
and length or period of vegetation may be of irgefer their direct and indirect effects on the
varieties yield potential (Worlanet al, 1987).

Spring wheat varieties suitable for growing in th&tvian agroclimatical conditions should be
characterized with early or middle-early growingipé. Varieties with long period of vegetation
prevent the sowing time of winter crops; also megkxgical conditions in harvest time often are
not suitable for obtaining high grain quality.

In our trials the mean vegetation period was 133 da 2005, 119 days in 2006 and 135 days in
2007. The growing period of standard variety ‘Vitijearied from 116 t0130 days during 2005-
2007. Variety ‘Aninnina’ had shorter vegetation ipdr but varieties ‘Eta’ and ‘Munk ’
characterized with longer growing period.

Lelley, 1976, noted that correlation between grgyieriod and wheat grain yield potential is not
proven. In our investigations the correlation betwegrain yield and growing period was positive
in the all years, but significant in 200% {5=0.87). In this year the duration of period frone th
anthesis to the maturity or grain filling period sManger compared to 2005 and 2006 and due to
the yield was higher than in previous years. Thweeee the significant correlation between yield
and period of anthesis in 2006 dg=0.81) and correlation between period of anthesd 00
kernel weight in 2007 {ps=0.61).

Worland, et al, 1987, noted that many genetic factors, which leggudevelopment and
morphology, would have effects on final plant héighReducing plant height also frequently
reduce grain yield (Lawet al, 1978). The positive correlation was found betwgietd and plant
height, but it was significant only in 2005, ¢&0.68). Plant optimal height (90-100 cm) is very
important trait for varieties used for organic famg There was not significant correlation between
the growing period and the plant height, and thewviirg period and ear size. Ear size determines
mostly genotype but less affects by environmentjgiRan, 1994b). There was not found
correlation between the yield and the ear size.

Grain size is one of the most important traits had direct effect on grain yield. In our study the
significant coefficient of correlation was foundiween yield and 1000 kernel weight in 2005 d¢
=0.78), in 2006 (b05=0.77) and in 200705 =0.76). There was no significant correlation betwe
volume weight and yield.

Significant negative correlation between the volumséght and the 1000 kernel weight was found
in all years in 2005(§ 05 =-0.58), in 2006 (o= -0.61) and in 2007 s -0.61).

It is very important to unite high yield with highrain quality. Usually negative correlations
between the protein content and the grain yield wasmd (Worland,et al. 1987. All genes
affecting yield influence protein levels in the igraBoth genotype and environment have influence
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on the grain quality of wheat. Problem in breedstp produce cultivars with good an even quality
from year to year (Johanson and Svenson, 1998ndohat al, 2001).

In our investigations the average protein contérspring wheat varieties ranged from 107 & kg
(variety ‘Eta’) to 158 g kg (variety ‘Aniniina’). Each year more even proteiontent had varieties
‘Zebra’, ‘Triso’, ‘Fasan’, ‘Picolo’ andAniniina’. Standard variety ‘Vinjett 'protein coant varied
from 119 g kg to 146 g kg.

The significant negative correlation between yiatdl protein content was in 200% g5 -0.78)
and in 2007 o= -0.84), also negative correlation in all yearssvietween protein and 1000
kernel weight in 2005 (pps = -0,85), in 2006 {rs = -0.81) in 2007 @os = -0.81). Positive
correlation was between yield and starch contégrjfecant in 2007 (§ 0s=0.71).

There was a significant negative correlation betwpmtein content and starch content in 2005
(roos= -0.80) in 2006 @os = -0.59) and starch content and Zeleny index 0@52( o5 = -0.66), in
2006 ( ro, o5= -0.61) (Table 2).

Table 2. Coefficients of correlation of spring wheaits

Traits 2005 2006 2007
Yield-growing period 0.45 0.42 0.87**
Yield- period of anthesis 0.09 0.29 0.81**
Yield- plant height 0.80** 0.41 0.41
Yield-ear size 0.28 -0.003 -0.08
Growing period-plant height 0.06 0.26 0.27
Growing period-ear size 0.45 0.56 0.21
Period of anthesis-1000 kernel 0.34 0.37 0.61*
weight
Yield- 1000 kernel weight 0.78** 0.77** 0.76**
Yield-volume weight 0.20 -0.17 0.41
Yield-protein content -0.78** -0.48 -0.84**
Yield-starch content 0.44 0.52 0.71*
Volume  weight-1000  kernel -0.58* -0.61* -0.61*
weight
Protein content-1000 kernel weight -0.85** -0.81** -0.81**
Protein content - starch content -0.80** -0.59* 5D
Starch content- Zeleny index -0.66* -0.61* -0.54
Starch content-1000 kernel weight 0.67* 0.20 0.52
Volume weight-starch content 0.46 0.29 0.24

Significant * at § os= 0.576; ** 150;=0,708 n=10

New variety ‘Uffo’. Variety ‘Uffo’ (Eta/Sigma) wasdeveloped at the State Stende Cereals
Breeding Institute during 1992-2004. Variety is &die-early (three days later comparing with
standard ‘Vinjett’), characterizing with high yieldotential (6-8 t hd) moderate resistance to
lodging (5-7), plant height — 93-100 cm. Also hawederate resistance Rlumeriagraminis f.sp.
tritici, Puccinia triticing Septoria tritici susceptible t®rechslera tritici-repentis Grain quality is
suitable for bread making. Variety ‘Uffo’is registel in the Latvian Catalogue of Plant Varieties
from 2008

Table 3. Characteristic of spring wheat varietyfdJf2005 —2007

Variety Grain +/- 1000 kernel Volume Protein Zeleny Gluten
yield, standard  weight, g weight, content, index, ml  content, %
t ha' gl g kg*

Standard  6.60 - 39.03 778 130 47 28

‘Vinjett’

‘Uffo’ 6.96 +0.36 40.1 782 128 43 25

LSDo,0s 0,37

Conclusion
On evaluation data of 10 spring wheat varieties in3220007 the yield potential was on the level 5-
8 t ha', but there was a great influence on grain yield quality traits of year. The grain yield was
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influenced by variety — 20.64%, but by meteorolagiconditions-54.02%, interaction of both
factors was 16.38%. Significant positive correlatbetween the yield and the 1000 kernel weight
was found, but the significant negative- between 2800 kernel weight and the volume weight;
the starch content and the Zeleny index; the staoctient and the protein content; the protein
content and the 1000 kernel weight.

New variety ‘Uffo’ was created at the State Stefdgeals Breeding Institute during 1992-2004,
included in the Latvian Catalogue of Plant Varigtifom 2008. The variety ‘Uffo’ is
characterizing with high yield potential (6-8 thagrain quality is suitable for bread making.

References

1. Blakman, J.A., Payne, P.l. (1987) Grain quality.Wheat breeding. Its scientifiasis Lupton, F.G.H.
(eds.) Great Britain, 455-483.

2. Belederok, B., Mesdag, J. and Donner, D.A. (200@aB making quality of whea# century of bread
making in EuropeKluwer Academic Publisher, 136-145.

3. Johanson, E., Svenson, G. (1998): Variation indyeaking quality: effects of weather parameters on
protein concentration and quality in some Swedisleat cultivars grown during the period 1975-1996
J.Sci.Food Agric.78,109-118

4. Johanson, E., Prieto-Linde, M.L., Jonsson, J.O012Mreeding for stability in bread milling quality
Z.Bedo and L.Lang (eds.). Wheat in a Global Envinent, 229-235.

5. Law, C.N., Snape, J.W.,Worland, A.J. (1978jédlity, 40, 134-136.

6. Lapinski, B., Cichy, H., Mackowiak, W., Nuckowsks., Paizert, K. (1988) On some correlations
observed in Mayscyn winter triticale breeding mialdP66; Tag. -Ber. Akad. Landwirtsh.-Wiss, DDR,
Berlin, 479-487.

7. Lelley, J. (1976) Wheat breeding. Theory and jicac79-100.

8. Rajaram, S. (1994b). Yield stability and avoidirengtic vulnerability in bread wheat. In: S.Rajar&m
G.P. Hettel (eds.) Wheat Breeding at CIMMYT: Comnoeating 50 years of Research in Mexico for
Global Wheat Improvement. Wheat Special Report BB)cCMMYT, Mexico D.F., 11-15.

9. Sofield, I., Evans, L.T., Cook, M.G., Wardlaw, 1.@.977) Factors influencing the rate and duratibn o
grain filling in wheat Aust.J.Plant Physigl 4, 785-797.

10. Worland, A.J., Gale, M.D. Law, C.N. (198%)heat breeding. Its scientifitasis Lupton, F.G.H. (eds.)
Great Britain, 455-483.

VASARAS KVIESU AGRONOMISK AS UN MORFOLOGISKAS PAZIMES UN TO
MIJIEDARB IBA

Strazdipa V.
Izmeginajumi ar desmit Latvijas Augu kataldgegistrétajam vasaras kvieSukgnem bija ielartoti
Valsts Stendes graudaugu selekcijas imatitLaika no 2005.-2007.gadam tika e&rtetas irnu
morfologiskas un agronomigis ipadbas (vgefacijas perioda ilgums, augu uarpas garums, 1000
graudu masa, tilpummasa, graudu kas#ié Bditaji- proteina saturs , lipdl saturs un kvalite,
cietes saturs, kriSanas skaitlisj, &1 noskaidrota S@adbu savstar§ja mijiedarbba. Konstadts,
ka meteorolgiskie apsikli batiski ietekne graudu razu urnas kvalititi (54.2%), &irnes ietekme
bija 20.64%, bet abu faktoru savs@fpmijiedartiba bija 16.38%.
Bitiski poziiva korefcija bija starp graudu raZzu un 1000 graudu masut,bbiski negaiva
korefcija starp 1000 graudu masu un tilpummasuak starp cietes saturu un prote saturu,
cietes saturu un Zeleny indeksa,di protana saturu un 1000 graudu masu.
Vasaras kvieSu selekcijas darba reataltno 1992.-2004.g. izveidota jaunairge ‘Uffo’, kas
raksturojas ar augstu graudu razu i3 gados 6,96 t K8, vidgju izturibu pret veldri un
bistanakajam kviesu lapu slifbam, graudu kvalitte piengrota maizes cepSanaikighe resistreta
Latvijas Augu girnu katalog no 2008.gada.
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