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bafbas vielu tikuma . Laika apsikli 2005. gad bija graudaugiem laleligaki. 2006. un 2007.
gadi graudu razas un kvaltes samazasanos izraiga sausums. MieZu un auzu graudu kagdit
akis audzSanas sigtmas bija tdzga; kvieSiem biolgiskos apsgiklos veidadjs lielaki graudi.
Prot@na saturs biolgiskos apgtklos samazifjas, liekkais samazi#jums nowrots kvieSiem.
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Abstract

Fibre flax Cinum usitatissimunl.) is the most important source of natural fibfes textile
production in many countries where cotton is naiwgr. For 4 thousand years flax has been
serving Lithuanians as raw material for clothingpd, medicine and other purposes. Linen (fabric
from flax fibre) is highly hygroscopic, has highr @ermeability and heat conductivity, does not
cause allergic reactions and is helpful in treattngpumber of allergic disorders. Because of
exlusive value of this plant and interest of graavand processors, fibre flax has been bred in
Lithuania since 1922. During this period eighteibref flax varieties have been developed.

he new fibre flax variety ‘Snaigiai’ (breeding litdp. 2243-13) has been bred using the method of
intervarietal hybridization. This breeding line wasted in the control nursery in 2001-2002 and in
the preliminary variety testing trials in 2003.the competitive variety trials ‘Snaigiai’ was taste
in 2004-2005. It is a white flowering, moderatelyening, and lodging resistant variety. The seeds
are brown, 1000 seed weight is 5.53 g. It exhihitsh fibre quality and is suitable for textile
production. ‘Snaigiai’ was bred by Dr. K. &is. Since 2005 initial variety testing has beenedl

by Dr. Z. Jankauskien Since 2007 the variety has been tested for DWS/&EU.
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Introduction

Linum species belongs to the oldest arable crops. Bveancient times fibre and oilseed were
considered valuable agricultural products.

Flax (Linum usitatissimumnt..) cultivation is considered a traditional branch agriculture in
Lithuania. For 4 thousand years flax has been sgriithuanians as raw material for clothing,
food, medicine and other purposes. For three cest{KVII-XIX) flax was the main source of
income for Lithuanian people. During all the pegodf Lithuanian State development flax
cultivation was one of the key branches of the gnaaluction economy (BraZuki&n2001).

Fibre flax breeding has been carried out in Lithaasince 1922 (Bzelis, 1998). Fibre flax
breeding in Lithuania was started at the Breeditati® in Dotnuva, then continued at the
SavitiSkis Research Station, and since 1965 has Here at the UpytResearch Station of the
Lithuanian Institute of Agriculture. The first flabreeder was Prof. D. Rudzinskas. At the
beginning, flax varieties were bred by the methbandividual selection. In 1932 synthetic flax
breeding was initiated by crossing selected vasetSince 1971 physical and chemical mutagens
have been applied in flax breeding. From 1922 @b2€ighteen fibre flax varieties were developed
in our country (Baelis, 2001).

In the first stages of breeding initial materiat fwossing must be evaluated. It has to be diverse
and abundant and has to meet key requirements Umckdr conditions (Rosenberg, 1995). The
tested varieties or breeding lines, mutants that beet the requirements are necessitaled by for
intervarietal hybridization with a view to develaginovel breeding material.

The prime aim for fibre flax breeders is to inceedibre yield per hectare, but this characteristic
has low heritability, and it is not easy to evatudiecause it is largely influenced by the
environment(Fouilloux, 1989).High fibre quality is one of the key requirementsfibre flax
breeding for textile purposeXd¢nnep u Pynsckuii, 2002).But the quality is yet less heritable than
fibre productivity. Moreover, there seems to be atimg genetic correlation between fibre
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productivity and quality (Fouilloux, 1989%urthermore, the new flax varieties should be tasido
lodging and diseases (8gis and Gruzdevien 2001; Trouve, 199&psiiosa u dp., 2002).

Therefore, it is not easy to breed fibre flax beeain general, the important characteristics have
poor heritability, are difficult to evaluate andedkelarge quantity of seeds in field trials (Fouibo
1989; Keijzer and Metz, 1992).

Our aim is to develop novel high yielding fibreXflaarieties, resistant to lodging, with a high ébr
yield and quality, less susceptible to fungal diesa with a moderately long vegetative growth
period, well adapted to Lithuania’s soil and climmabnditions.

The hypothesis of the study is that the new vanieity be high yielding, will have good fibre
quality and will be less sensitive to lodging anskdses.

Materials and Methods
The flax breeding was conducted on a Eutri-Endobigyac Cambisol (Buivydaidt et al., 2001).
Flax was sown after winter wheat. Conventional ication practices were used. Fibre flax
breeding was carried out according to the followsgheme: 1) nurseries of initial material
(collection, hybrids, mutants), 2) breeding nursedy hybrid nursery, 4) selection nursery, 5)
control nursery, 6) preliminary variety trials, @mpetitive variety trials. In the nursery of iaiti
material the varieties and accessions were sowpldts of 0.2-1.0 ) and in the breeding,
selection and control nurseries — in the plots.@t40 ni. In the control nursery flax was sown
with 4-5 replications. Initial and competitive vty trials involved 3-4 replications. The size of a
record plot wasl1.2 and 16.0 fn respectively. All field trials were conducted (wia few
modifications) in compliance with the published hetology (Meromuueckue, 1978;Porar u op.,
1987).
In the competitive and initial variety trials thio{s were sown by the sowing machine SNL-16 at a
seed rate of 25 million seed per hectare, 10 croespatween rows. In the other nurseries the plots
were sown manually at a seeds rate of 22 milli@dseer ha. Insecticides were sprayed against
flax flea beetles and herbicides were used to obwneeds.
During the vegetative growth period phenologicatetations were done, lodging resistance and
fungal diseases on the natural background weressesd¢lomaxosa u dp., 2002). Flax was pulled
at the stage of early yellow ripeness, threshed A& thresher, the stems were retted in warm (33-
37°C) water, the stems were scutched by by a segt¢bol SMT-200, fibre was hacked by combs
number 9 and 13. The number of long fibre was ddted in the laboratory, flexibility by the
device G-2, the strength of fibre by the device BKand thinness (divisibility) — following the
special methodology by counting separate fibrea fibre sample, the length of which is 1 cm,
mass 10 mg. Long fibre rupture length (in km) wafcalated using the formulavigromuxu,
1961):
RL=01CF +02*S+0.013* D+ 21
Where: RL -Long fibre rupture length, km;

F — Long fibre flexibility, mm;

S — Long fibre strength, kg force;

D — Long fibre divisibility, units;

0.1; 0.2; 0.013 and 2.1 are constants.

Morphological analysis of plants was carried oueng seed and fibre yield was evaluated using
analysis of variance. For calculations we usedsthéstical software developed at the Lithuanian
Institute of Agriculture (Tarakanovas and Raudoni@03).

Meteorological conditions during the period 197®2@vere not favourable every year and had a
marked effect on the yield. The years 1990, 1999311996, 1997 and 2000 were favourable for
flax growing and a satisfactory seed and fibredyighs obtained in these years. In the years 1992,
1994 and 1999 hot and dry weather in June andrdalkedly a declining flax yield. In the year
1998 very abundant rainfall in July lodged the fidants, which resulted in a marked deterioration
of flax produce quality. In 2001 the weather coiodis were adverse, especially in the second half
of the growing season. Heavy rainfall lodged flamps. The year 2002 was characterised by a
shortage of moisture during the growing seaso20B3 because of the lack of rainfall in the first
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half of the growing season, flax did not developlybe end of the growing season was rainy and
the flax stand was partially lodged.

Results and Discussion

The new fibre flax variety ‘Snaigiai’ (breeding ¢éinNo. 224313) has been bred at the Epyt

Research Station of the Lithuanian Institute of idgiture using the method of intervarietal

hybridization. In 1979 the female variety ‘T-10'f (Russian origin) was crossed with flax variety
‘VNIIL-6" (developed in Russia). After investigatis on hybrids and selection nurseries, this
breeding line was tested in the control nurser3G@1-2002 (Table 1).

Table 1. Some characteristics of the new fibre ¥ariety ‘Snaigiai’ (breeding line No. 2243-13) in
the control nursery. Upyt averaged data 2001-2002

Indices ‘Snaigiai’ ‘Ariane’ ‘Snaigiai’ (2243-13)
(2243-13) (standard) compared to ‘Ariane’

Stem yield, t h& (LSDys 0.26) 4.75 4.63 102.6
Seed yield. t HA (LSDys 0.05) 0.58 0.53 109.4
Long fibre yield, t h& (LSDys0.12) 0.65 0.61 106.6
Long fibre content, % (LS& 2.5) 14.0 13.3 105.7
Long fibre flexibility, mm 41.9 37.4 112.0
Long fibre strength, kg F 14.9 11.4 130.8
Plant height, cm 88.3 74.3 118.9
Growing period, days 89.5 89.5 100.0
Resistance to lodging, points (9=not lodged) 8.6 1 8. 105.6

In the initial variety trials ‘Snaigiai’ was testen 2003, in the competitive variety trials in 200
2005 (the results are presented in Table 2).

Table 2. Some agrobiological characteristics of tiesv fibre flax variety ‘Snaigiai’. Upyt
competitive variety trials. Averaged data 2004-2005

Indices ‘Snaigiai’ ‘Hermes’  ‘Belinka’ ‘Snaigiai’ ‘Snaigiai’
(standard) (standard) comparedto compared to
‘Hermes’ ‘Belinka’
Stem yield. t ha 6.30 5.85 - 107.7 -
(LSDys 0.67)
Seed yield. t H& 0.61 0.74 - 82.4 -
(LSDgs 0.11)
Long fibre yield, t hd (LSDys 1.65 1.57 - 105.1 -
0.19)
Long fibre content, % 26.2 26.5 16.3 98.9 160.7
Long fibre flexibility, mm 46.6 38.1 42.5 122.3 1@9
Long fibre strength, kg F 13.9 15.6 14.1 89.1 98.6
Long fibre divisibility, units 283 248 246 1141 35
Long fibre rupture length, km 13.2 12.3 12.4 107.3 106.5
Long fibre quality number 12.4 11.9 12.6 104.2 98.4
Plant height, cm 80.1 73.8 - 108.5 -
Technical stem length, cm 70.6 69.3 - 101.9 -
Number of capsules per plant 1.25 1.80 - 69.4 -
1000 seed weight, g 5.53 5.59 - 98.9 -
Growing period,. days 89 91 - 97.8 -
Resistance to lodging, points (9= 8.90 8.95 - 99.4 -
not lodged)
Disease incidence on stems, % 12.8 37.0 - 34.6

Since 2007 the variety has been tested for DUSVEI. K. B&elis is the author of Snalglal
Since 2005 competitive variety testing and inisabd multiplication have been carried out by Z.
JankauskietaVCU results for the new fibre flax variety ‘Snagiin Pasvalys and PluigState
Variety Testing Stations in 2007 are presentedablds 3 and 4.In the control nursery in 2001-
2002 (Table 1), ‘Snaigiai’ produced slightly larggtem, seed and long fibre yield when compared
to the standard variety ‘Ariane’. The plants of &8jiai’ were taller than those of ‘Ariane’. Flax
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‘Snaigiai’ had slightly higher fibre content, mditexible and stronger fibre compared to ‘Ariane’
in the control nursery. The duration of the growsegison for both varieties tested was the same.
Average data of 2 years of competitive trials i922005 (Table 2) showed that the new variety
‘Snaigiai’ had taller plants, higher stem and Idibge yield, more flexible and thinner fibre (highe
divisibility data), a higher quality number and tugg length, compared to the standard variety
‘Hermes'. Plants of ‘Snaigiai’ were more resistemEusarium sppandColletotrichum lini

Fibre quality of the variety ‘Belinka’ is known ahke standard of good quality, thus for the
evaluation of fibre quality in our trials the vayieBelinka’ was chosen as a reference (standard)
variety. Compared to the data of ‘Belinka’ (quakiandard), a flax of the new variety ‘Snaigiai’
had higher fibre content, more flexible fibre, hegtiibre divisibility and rupture length.
Investigations carried out at the LIA UpyResearch Station suggest that ‘Snaigiai’ is a evhit
flowering, high fibre yielding, moderately late eiping, lodging resistant variety. Fibre quality is
satisfactory and suitable for textile productiore8s are brown, 1000 seed weight — 5.53 g.

VCU testing results for the new fibre flax variéBnaigiai’ at the Plung State Variety Testing
Station (western part of Lithuania, region with lfeg rainfall) in 2007 (Table 3) showed that flax
of this variety had lower stem yield, but due tghwr long fibre content, the long fibre yield was
higher compared to that of the standard varietystitaai’.

Table 3. VCU testing results for the new fibre flaaiety ‘Snaigiai’.(Plung. VCU trials, 2007)

Indices ‘Snaigiai’ ‘Kastyiai’ ‘Snaigiai’ compared to
(standard) ‘Kastycial’
Stem yield, t ha (LSDys 0.30) 6.08 7.16 84.9
Long fibre yield, t h& (LSDys 0.06) 1.16 1.08 106.9
Long fibre content, % (LS 2.37) 25.5 20.3 125.7
Long fibre flexibility, mm (LSQs 2.08) 31.9 35.5 89.8
Long fibre strength, kg F (L$20.91) 135 12.7 105.7
Long fibre divisibility, units 194 181 107.6
Long fibre rupture length, km 10.54 10.50 99.7
Long fibre quality number (LS§ 0.53) 11.0 10.9 101.1
Plant height, cm 75 76 98.7
Growing period, days 91 89 102.2
Resistance to lodging, points (9=not lodged) 9.0 0 9. 100.0

The fibre of ‘Snaigiai’ was less flexible than thaft ‘Kastyciai’, but that of the new variety was
firmer (by 5.7 %) and finer (by 7.6 %). Long fibmgpture length, quality number, plant height, and
resistance to lodging were very similar for bothietées tested.

Table 4. VCU testing results for the new fibre flaaciety ‘Snaigiai’. (Pasvalys. VCU trials, 2007)

Indices ‘Snaigiai’ ‘Kastyiai’ ‘Snaigiai’ compared to
(standard) ‘Kastyciai’
Stem yield, t hd (LSDys 0.75) 7.55 6.18 122.2
Long fibre yield, t hd (LSDys 0.09) 1.12 1.05 106.5
Long fibre content, % (LS 1.75) 20.9 23.9 87.6
Long fibre flexibility, mm (LSQs 1.67) 30.6 25.2 121.4
Long fibre strength, kg F (LS21.36) 10.6 10.5 101.0
Long fibre divisibility, units 189 131 144.2
Long fibre rupture length, km 8.3 9.7 85.3
Long fibre quality number (LS§3 0.64) 115 9.8 117.9
Plant height, cm 75 71 105.6
Growing period, days 71 75 94.7
Resistance to lodging, points (9=not lodged) 9.0 0 9. 100.0

The trials in the Pasvalys State Variety Testiragi®h (north-east part of Lithuania) in 2007 (Table
4) showed that the new fibre flax variety ‘Snaiglead a higher stem yield (by 22.2 %), but the
content of long fibre in the stems was lower coragato that of the standard variety ‘Kasay'.
The fibre of ‘Snaigiai’ was more flexible and them(higher divisibility data), and was evaluated
under a higher quality number. The plants of ‘Siadligrew taller (by 4 cm), ripened 4 days earlier
than the plants of the standard variety. Both ti@seshowed good results of lodging resistance.
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The results in both State Variety Testing Statiomsld differ due to the different soil and climatic
conditions. This confirms that flax yield and itaaljty are not stable and largely depend on the
local conditions.

The new fibre flax variety ‘Snaigiai’ was foundlte superior to different standard varieties.

Conclusions

In the control nursery in 2001-2002 ‘Snaigiai’ (bding line No. 2243-13), produced a slightly
longer stem, more seed and long fibre yield compé&rehe standard variety ‘Ariane’. The plants
of ‘Snaigiai’ were taller, had slightly higher fdicontent and more flexible and stronger fibre. The
duration of the growing period for ‘Snaigiai’ an&riane’ was the same.

In the competitive variety trials the new fibrexflaariety ‘Snaigiai’ had taller plants, longer stem
and long fibre yield, more flexible and thinnerrBb(higher divisibility data), a higher quality
number and rupture length compared to the standaniéty ‘Hermes’. The plants of ‘Snaigiai’
were more resistant téusarium spp and Colletotrichum lini When compared to ‘Belinka’
(quality standard), flax of the new variety ‘Snaigihad higher fibre content, more flexible fibre,
better fibre divisibility and rupture length.

VCU tests in 2007 showed that in the Plaimggion the new fibre flax variety ‘Snaigiai’ had a
higher long fibre content and vyield, stronger aimeif fibre, and in Pasvalys region taller plants,
longer stem and long fibre yield, more flexible ahthner fibre (higher divisibility data), and a
higher quality number compared to the standarcetatKastyiai’.

‘Snaigiai’ (breeding line No. 2018-8) is a whitewering, high fibre yielding, moderately late
ripening, lodging resistant variety. Fibre qualiysatisfactory and suitable for textile production
The seeds are brown, 1000 seed weight is approiyab3 g.
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JAUNA LIETUVAS S KIEDRAS LINU SKIRNE ‘SNAIGAI

Jankauskiere Z., Batelis K.
Skiedras lini Linum usitatissimumL.) ir noZmigakais dalbigo &iedru nodroSiatajs
tekstilmipnieaba daudas valsts, kuis netiek audsta kokvilna.Cetrus tikstoSus gadu Liet@vini
tika izmantoti agerbam, @rtikai, medignai un citm vajadzbam. Lina audums (audums no linu
Sidram) ir izcili higroskopisks, tam piefngaisa caurlaitha un siltuma izakija, tas neizraisa
alergiskas reakcijas un var tikt izmantots daudzu gdéu traugjumu arsteSara. Ta ka augam
piemt izcila \ertiba, K af balstoties uz audiEju un Erstradataju ieinterestibu, kiedras lini
Lietuva tiek selekcioati kops 1922. Astgpadsmit Eidras linu &irnes ir izveidotas kop tlaika.
Jauna &iedras linu Birne ‘Snaigiai’ (inija Nr. 2243-13) tika izveidota izmantojot stégpsu
hibridizaciju. Selekcijasihija tika @Erbaudta kontroles auditava 2001.-2002., iepriek§a Skirnu
parbaud — 2003.gaal SaidzinoSaj Skirnu parbaud ‘Snaigiai’ tika @rbaudta 2004.-2005. T ir
baltziedu, vidji agrina, veldres iztdga %irne. Sklas ir biinas, 1000 &lu svars ir 5.53 g.
Skiedras kvalitte ir augsta un ir pietnota tekstilfipniedabai. Dr. K. Baelis ir izveidojis &irni
‘Snaigiai’. Kop3 2005.gadak&nu parbaudi %irnei veica Dr. Z. JankauskienKop$ 2007. gada
gkirne nodota AVS un Bl parbaudm.
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Abstract

Plant breeders have always tried to know that whlddracters contribute more in the seed yield
that is a quantitative character influenced higingm environment and their relationships. Path
coefficient analysis helps the breeders to explaindirect and indirect effects; hence it has been
extensively used in breeding works by various neteas. The research covering vyield
performance and the path analysis of hybrids inttles at the National Sunflower Research
Project was conducted in Edirne province, where2@f of thesunflower production in Turkey.
The totals of 2932 sunflower hybrids were tested 18 trials in this research. The 1000 seed
weight gave the highest contribution to breeding Hmgher yield, and head diameter and plant
height followed it respectively regarding to cobttion to seed yield based on path and simple
correlation analysis both in dry and rainy growsgasons.

Key words: sunflower, hybrid, seed yield, yield traits, pattalysis.

Introduction

Seed yield is a quantitative character, which fei@mced more from climate and environmental
factors in sunflower because of being controlleddanumber of genes. To increase the yield, the
study of direct and indirect effects of yield compats provides the basis for successful breeding
program and hence the problem of yield increasebmamore effectively tackled based on the
performance of yield components and selection fosaly related traits (Fehr, 1993). Head
diameter, 1000 seed weight, plant height are v#dugsleld parameters to determine for yield
improvement in the sunflower (Miller and Fick, 1997

The use of simple correlation analysis could ndlyfexplain the relationships among vyield
characteristics. Path coefficient analysis helps heeder(s) to explain the direct and indirect
effects for a more and complete determination efithpact of independent variable on dependent
one among important yield traits (Singh and Changdted79). Therefore, path coefficient analysis
has extensively been used by many researchers (HaglaAtakisi, 2003; Kayat al, 2003;
Vidhyavathi,et al.,2005; Goksoy and Turan, 2007). This research waduxcted to determine the
direct and indirect effects of yield traits on gunflower yield by path analysis in conducted $rial
over many years in dry (1999-2001) and in rainyseaa (2002-05)) in Edirne, Turkey.
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