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Abstract —The flax is one of the oldest textile fibres in Lata,
but after the Second World War there was no work dae in flax
breeding. Therefore, there were only some local vaties, but
mainly farmers had to use foreign varieties. The fist task of the
research has been to determine the best foreign vaties for
Latvian climatic conditions and soils. Ten foreign vaeties have
been compared, namely: Vega 2, Snaigiai, Dangiaia®ai, Jarok,
Blakit, Vasilok, Levit, lva and Hermes. The secondask has been
to determine the potential use of such Latvian vasgties as Osupes
30, Priekulu 665. It has to be mentioned that the neviously
mentioned Latvian varieties have very low fibre yied, small
percentage of long fibres and bad fibre quality. Thébest varieties
for Latvian climatic conditions in 2010 were Vasil& and Dangiai.
The research should be continued because in 2010 theather
was hot and dry and not typical for Latvia.
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|.INTRODUCTION

The correct choice of varieties suitable to locaill s&nd
climatic conditions is the main key for further éé&spment of
flax cultivation. During the time of the first Laan

Flax cultivars sown on May 6, 2010 in four repeaith the
seed density 110 kg/ha. Size of one field was 2@uring
June 1 — 12, massive flax blooming was observea Rlas
ripened on August 16, 2010. Flax stems were detedeor
obtaining of better fibres.

To determine flax varieties that are suitable fatvian
climatic conditions and give a better quality obrés for
textile production, the following aspects were eadtd:

eVegetation period;

oStem yield;

eStem length;

eFibre content;

eFibre colour;

eFibre strength and extension;
sFibre flexibility;

oFibre fineness.

Flax fibre flexibility and colour was determinedcacding
to standard methoHOCT 10330-76. Universal tester Instron
was used to determine flax bundle strength andgelbon
characteristics (gauge length — 10 cm, rate ofnsikbe — 15
mm/min). Fibre linear density was determined acitgrdo

independence, the flax was grown throughout the levhothe test method specified in the standa@d"T 10379-76.

territory of the Republic of Latvia [1].

Priekulu, Stendes and Osupes plant breeding stati@me
involved in flax breeding in the 20-ties and 3Gstaf the 20th
century [3]. Flax breeding in Latvia stopped in @97

Nowadays varieties bred in other countries are gram
Latvia. They do not provide a stable stem yield dibde
quality in our climatic conditions.

Collection of flax genetic resources has been etkhy the
staff of the Agricultural Science Centre of Latgakeveral
accessions of the Latvian origin, created and ctat before
the Second World War were repatriated from N.I. Nawv
Institute of Plant Industry (Russia), the Flax Resh Institute
of Russia, and the Institute of Plant Genetics @nap Plant
Research (Germany) [1].

To determine suitability of Latvian soils and clitica
conditions to foreign flax varieties, ten pilot lle were
arranged in the Agricultural Science Centre of bé&gin
2010.

Il.M ATERIALS AND METHODS
Twelve foreign and two Latvian flax varieties werged for
experiments: Lithuanian — Vega 2, Snaigiai, Dandgartai,
Belorussian — Jarok, Blakit, Vasilok, Levit, IlvarefRch —
Hermes and Latvian — Osupes 30, Priekulu 665.
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From the selected fibres, bundles of 100 — 300 gewe
made. Fibres were straightened and kept for sewagb
under load. At least for 24 hours fibre bundles evaged
under normal climatic conditions before the experits.

For fibre flexibility, tensile strength and elonigat testing,
at first the bundles were prepared as describedeabifter
that 270 mm long middle parts were cut out. Fromrtiiddle
parts 30 new fibre bundles were formed with the svaEs420
+ 20 mg.

I1I.RESULTS ANDDISCUSSION

Vegetation periods for different varieties werenfr®5 till
91 days. The longest vegetation period was for Rtench
variety Hermes — 91 days, but the shortest one tifier
Lithuanian variety Dangia — 85 days. Vegetationqabof 87
days was for the varieties Sartai and Osupes 3B%days —
for the varieties Vega — 2, Snaigiai and JarokkiBla/asilok
(Table 1). The similar experiment was done in Lithia with
different varieties [6]. Lithuania borders Latvia the north
and the climate is just a little different from thd Latvia, but
the vegetation period for different flax varietisshorter from
79 to 87 days.

The largest stem yield was for the variety Hermés4t/ha
and the fibre yield was the second largest 1.9 (ftig1). As
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to the variety Vasilok, stem yield was slightly lexvbut fibre
content was higher in the stems, and thereforeotitained
fibre yield was higher — 2.1t/ha. The lowest staaldywas for
the variety Blakit, but its fibre yield was high#itan of the
Latvian varieties: Osupes 30, Priekulu 665 andB&lerussian
variety Iva.

Three different stem lengths were determined: tetam
length, technical stem length and flowerhead lengéchnical

length is of primary importance — the length ofnsteafter
flowerhead was cut off. When taking into accourthtécal

length, it should be mentioned that the longesinstavere
those of the varieties Jarok 68.3 cm, Hermes @m4and

Dangiai 64.6 cm, but the shortest ones for thestias Osupes
30 and Priekulu 665 (Table 1). For the varietiglru 665,

stem technical length was only 64% of stem lengdththe

variety Jarok.

TABLE |
CHARACTERISTICSOFFLAX STEMS
Variety Vegetation | Stem yield; Fibre Fibre yield; Total stem Technical
period; days t/ha content; % t/ha length, cm | stem length,
cm
Vega -2 89 4.7 30.7 1.44 76.7 57.7
Snaigiai 89 5.2 315 1.64 72.8 59.3
Dangiai 85 5.1 31.8 1.62 81.7 64.6
Sartai 87 5 30.3 1.52 77.0 61.6
Osupes 30 87 4.3 29.3 1.26 66.8 52.6
Priekulu 665 87 38 30 1.14 65.3 435
Jarok 89 45 31.4 1.41 82.5 68.3
Blakit 89 3.6 35.7 1.29 75.9 58.2
Vasilok 89 6 34.8 2.09 78.4 64.6
Levit 89 4.8 32,6 1.56 78.0 58.4
va 87 45 29.8 1.34 70.2 56.9
Hermes 91 6.4 30.3 1.94 78.6 67.4
7
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FigStem and fibre yield of different flax varieties
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Fig.2. Long fibre percentdgem the whole fibers mass
TABLE Il
CLASSESOFFIBRE COLOUR
2 Levit Blakit 3
2 Hermes Snaigiai 2
1 Vega2 Jarok 2
3 Vasilok Sartai 2
2 Iva Dangiai 3
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fibre mass. As the experiment was carried out dufilbore The fibre colour was determined and divided intoe¢h
bundle preparation for determination of flexibilayd strength classes. Fibres which are dark (deep green or gmeem)
characteristics, then fibres, which were longerntt2¥cm, belong to the first class. Fibres which are grelfeye green-
were selected as long fibres. The results are shioviig. 2. yellow or grey, but not dark grey belong to themset class.
The largest long fibre percentage was for the wa@naigiai The third class is represented by fibres which lagkt or
(66%) and slightly lower percentage — for varietgrt8i slightly yellow. The colours of fibres and theirasses are
(61.2%) and Jarok (57.1%). Again the worst resmitye shown in the Table II. For textile industry it i®ther when
shown by the varieties Osupes 30 and Priekulu 665. fibres belong to the third class. In this caserefibof three

As the obtained results for the varieties Osupesa@ varieties — Blakit, Vasilok and Dangiai — belongtto
Priekulu 665 were rather bad, the fibre quality tbEse
varieties were not tested further.
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Fig. 3. Stress-straimves of fibre bundles
TABLE Ill
CHARACTERISTICSOFBREAKING TENACITY
Variet Average, Maximal, Minimal, Coefficient of
y cN/tex cN/tex cN/tex variation,%
Levit 5.0 12.0 2.00 52.5
Herme 5.0 14.2 1.2 58.1
Vega2 2.4 12.3 2.0 48.3
Vasilok 4.9 8.9 0.5 36.8
Iva 5.0 8.9 0.5 36.8
Blakit 4.4 7.7 1.2 44.2
Snaigiali 2.2 3.8 0.8 39.0
Jarok 6.4 12.6 1.8 42.0
Sartai 5.2 9.7 1.8 40.1
Dangiai 7.2 11.3 2.7 28.6
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Strength-strain characteristics were determined filore
bundles. Results are shown in the Fig.3. Pracyicalt all
curves in the beginning when loads are low, noadirregions
are observed. It can be explained by sliding ofmeletary
fibres in the bundle. Then more linear regions appexcept
for the curves of the varieties Vega 2 and tdsi

Flax fibre bundle extension ability was very smiafim
0.7% to 1.5%.

The working length of each fibre bundle betweemmga
was cut out and weighed to obtain a precise brgakinacity.
The results are shown in the Table Ill. The diffee of
breaking tenacity for different varieties is veayde from 2.2
cN/tex to 7.2 cN/tex. The significant unevennessraxults
should be mentioned. Coefficient of variation isnfr 28.6% to
58.1%. Fibre bundles of the variety Dangiai hawe highest
breaking tenacity. Moreover, it is very interestihgt for this
variety the lowest coefficient of variation is obsed.
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The flexibility of fibre bundles is from 32.3 mm 1®.8 mm
(Fig. 4). The most flexible fibres were obtainednfr the
variety Vega?2 (32.3mm), but the most inflexibleréb — from
the variety Hermes. Unevenness of the results iig tiggh.
The coefficient of variation is from 48% to 87%.
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The diagram of fibre linear density (Fig. 5.) shothsit
flexibility is not only influenced by fibre finenss For
example, the fibres of the variety Levit have tbeést linear
density. It means that they are finer than all gthéut their
flexibility is the second lowest.
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TABLE IV
RANKS OF FOREIGN FLAX VARIETIES

Points, a
Characteristics o e T = « - x _ @
© 2 (= = e x = > ®© £
& | & 8 e s | & 81 38| =2 3
g 5 3 N ) 0 g <
Vegetation periog 5.5 5.b il 2|5 5.5 3.5 5.5 5.5 25 6
Fibre yield 55 4 4 5 55 6.5 | 4 6.5 2
Stem yield 7 3 4 5 8.5 9 2 6 8.5 i
Stemtechnical g 5| 35 4 1 7 33 6 o P
ength
Percentage oflong 1| 4| 7| 5| 3 g 4 4 9 5
fibres
Breaking tenacity 9 10 1 3 2 8 7 5 5 b
Linear density| 4 7 9 8 6 2 3 1 g 10
Flexibility 1 5 6 8.5 8.5 2 4 9 3 10
Colour 5 4.5 2 4.5 4.5 2 2 4.5 4)5 445
24 55 45| 37.5| 425 445 50 33 45 b3  46.5
Rank 10 5/6 2 3 4 8 1| 5/6 9 7

All ten foreign flax varieties were ranged takingta
account such characteristics as (Table 1V):

Vegetation period;

Fibre yield;

Stem yield;

Stem technical length;

Percentage of long fibres;

Breaking tenacity;

Linear density;

Flexibility;

Colour.

The points were given according to the range ofvhlee
for each variety. For the best value of each charistic
feature one point was given, for the second highalste two
points were given and etc. For equal values of adtaristic
features the points were recalculated as the maas. @hen
all points for each variety were summed up. Thédsg rank
was given to the variety that had the minimal numbg
points.

IV.CONCLUSIONS

The fibres from the Belorussian variety Vasiloknted out
to be the most suitable for textile production. Tliguanian

varieties Dangiai and Sartai also showed good teslihe

worst results were shown by fibres from the vari¢gga 2,

which is the Latvian standard variety. It meand thaLatvia

there can be bread varieties that have better ptivity and

quality characteristics. The existing Latvian vaes Osupes
30 and Priekulu 665 have shown very low produgtivof

stem and fibre and can be used only for techneodilés from

short fibres.

The research should be continued because in 2@1@ehther
was hot and dry and not very typical for Latvia.

ACKNOWLEDGEMENTS

This research has been supported by the Latviamcloaf
Science within the project “Investigation of Latwia
Renewable Raw Materials — Flax and Hemp Products fo
Development of Innovative Technologies and New Fonal
Materials” No. 210.0040.

REFERENCES

[1] Grauda D., Stramkale V., Rashal I. Latvian Flax &enResources//h
ttp:/lecpgr.bioversity.asia/Workgroups/Flax_Hempi%b20Presentatio
ns%202006/Latvia_Country_report.pdf (accessed eh0832011)

Grauda D., Stramkale V., Mglsone A., Rashal I. Evaluation and
Utilisation of Latvian Flax Genetic Resources ine&ding // Latvian
Journal of Agronomy, No.10, LLU, 2008

(2]

61



Scientific Journal of Riga Technical University
Material Science. Textile and Clothing Technology

2011
Volume 6

Stramkale V. Latvijas atjaunojamo izejvielu — lino kayepaju produktu
ipadbu Etijumi, to pielietoSana inovatu tehnol@iju un jaunu
funkcioralu materélu izstradei // Latgales Lauksaimnigias ziratnes
centra garskats par 2010. gadu.

T'OCT 10330-76/IeH Tpenanslii. TexHu4Ieckue yCIoBus

I'OCT 10379-76lenpka Tpenanas. TexHuuecKue yciIoBusl.
Jankauskiene Z., Gruzdeviene E. Genetic resouEeduation of the
Value of Some old Latvian flax accessions // Prdiegs of the 8
International ~ Scientific and Practicl Conference.nviEonment.
Technology. Resources., Volume IEZ&Rkne, 2011, p. 297 — 304

(3]

(4]
(6]

llze Baltina, Riga Technical University, Institute of Textile atrials
Technologies and Design, Dr.sc.ing., 1995. Fields study: weaving
technology, fabric design, properties and qualityextile fibres, yarns and
fabrics.

Associate Professor and Leading Researcher at Réghnical University,
Department of Clothing and Textile TechnologiesieSiific work is related
to the research of different fibre materials, sakyito bast fibre materials,
wearable electronics, innovative and technicalilesctand their production
technologies.

Address: Azenes Str. 14/24 — 265, Riga, Latvia, LV- 1048. rgail:

Director of Agricultural Science Centre of Latgal€ields of study:
preservation, research and improvement of flax ifenesources; research on
field crop cultivation. Superior of Bachelor and &fler qualification papers at
Rezekne Higher Education Institution, Faculty ofjleering.

Address: “Ozoli”, Tiipi village, Vilani parish, Viani district.

E-mail: strzin@apollo.lv,

Rita Tetere, Professional Bachelor Degree in Clothing and ilefroduction
and Engineer Qualification in Clothing and Texteduction. Since 2011 —
a Master student of Riga Technical University, itng¢ of Textile Technology
and Design.

Scientific work is related to the flax fibres ametir materials.

Sales Assistant at the Danish company Spectre Aighwis located in
Kalnciems, SA Pionieris 2.

E-mail: Rita. Tetere@rtu.lv

Nadezda Ozolpa, Riga Technical University, Institute of Textiledtrials
Technologies and Design, Dr.Sc.Ing., 1993. Fields study: weaving
technology and equipment, fabric design.

Assistant Professor at Riga Technical Universitgp&tment of Clothing and
Textile Technologies. Scientific work is related ttee research of different

technical textile fabrics.
Address:Azenes Str. 14/24 — 265, Riga, Latvia, LV- 1048.
E- mail: nadezda.ozolina@rtu.lv, phone: +371 673898

ilze.baltina@rtu.lv, phone: +371 67089822.

Veneranda Stramkale Dr.Agr. 1994, Latvia University of Agriculture,
qualification of agronomist, 1964

lize Baltipa, Veneranda Stramkale, Rita Tetere, Nadezda Ozala. Petijums par dazadu linu Skiedru Skir nu piemerotibu tekstiliju razoSanai

Linu &iedras Latvij audZ jau kopS sen seniem laikiem, bet linu selekcijateetikai Pirmas Neatkaigas Latvijas laila, bet @c Otra Pasaules kara darbs netika
turpinats. Tikai gdejos gados tas nedaudz aiss. lidz ar to viegjie lauksaimnieki ir spiesti pievstiesarzemju &irpu linu audzSanai. Dai darba narkis,
pirmkart, ir noteikt Latvijas klimatiskajiem agtliem un augstm pientrotakas arzemju &irnes. Darla saidzinatas desmitirzemju %irnes - Vega 2, Snaigiai,
Dangiai, Sartai, Jarok, Blakit, Vadsk, Levit, lva un Hermes,&g to stiebru unidedru raibas, vgetacijas ilguma, garolSedru procentila daudzuma,i8edru
krasas, stipibas, lokaibas un smalkuma. kiedras aud#as un iegtas Latgales lauksaimniibas zimtniskaj centd 2010. gad, bet tesitas Rgas Tehniskis
universitites, Tekstilmatedizinibu laborator§. Ka potencili visperspekivakas &irnes Latvijas apakliem ranZSanas rezudta iegitas Baltkrievijas §ime
Vasilok un Lietuvas I§rne - Dangiai. Visslikikos rezulitus uzadijusi &irne Vega2, kas paslaik apstifta ka linu &iedru standarigrne. Otrs darba ankis
bija noskaidrot Latvijaskdrnu OSupes 30 un Prieku665 konkugtspeju ar arzemju &irném. Secints, ka migtajam &irném ir |oti zema gan salmu, gan
Skiedru raiba, k an mazs garoldedru procentalais daudzums. idz ar to & kirnes nav pierotas gariedras linu iegSanai.Nemot \era visu ieprieks
teikto, |oti nepiecieSams glat pie jaunu Latvijas linuldrnu selekciogSanas. T ka darla analizti tik viena gada dati, tad rezatiti preciZSanai nepiecieSams
darbu turpi@t. It ipaSi #pec, ka 2010. gada vasara bija karsta un sausa.

Nmse banreins, Benepanga Crpamkane, Puta Terepe, Hane:xxaa O3onmusi. MccienoBanne pasHbIX COPTOB JIbHSIHBIX BOJIOKOH /JIsi POW3BOACTBA
TEeKCTHIA

JIpHsAHBIC BOJIOKHA B JlaTBUM BBIpamMBaIM ¢ JaBHUX MOp, HO CENEKIMOHHAsA padoTa OblIa HayaTa TOJIBKO B TPHLATHIC IOJBI MPOILIOTO BeKa, a MOTOM Oblia
npekparieHa. B nacrosiee BpeMs paboTa NOCTENEHHO BO30OHOBIISIETCS. B CBA3U ¢ 3TUM, CelbCKUE XO34HCTBA BBIHYKJIEHBI UCIIONIB30BATh 3apyOeKHbIE COpTa.
Llenbro naHHOM paOOTHI SIBJISETCS OHpeneeHe 3apyOeKHBIX COPTOB, NOAXOAAIIMUX IS JIATBUMCKUX HOYB U KIMMATUYECKUX ycloBuil. B paGote nposeneHo
CpaBHEHHE NECATH PasiMyYHBIX 3apyOexHbIx copToB - Vega 2, Snaigiai, Dangiai, Sartélpok, baakut, Bacunek, Jleeut, MBa U Hermesno mokasarensm
YPOXKaHOCTH COOMBI M BOJIOKOH, JUTUTETIFHOCTH TEPHOAA BETETAMH, MPOLIEHTHOTO COAEPKAHMS JUTMHHBIX BOJIOKOH, L[BETA, TPOYHOCTH, THOKOCTH ¥ TOHUHBI
BOJIOKOH. BolokHa mnosyueHs! U3 JbHa, BeIpaleHHoro B Jlarransckom CenbckoxossiictBeHHOM Mccnenopatensckom Llentpe B 2010romy, U TeCTUpOBaHbI B
1a0d0paToOpUM MCCIE0BAHNI TEKCTHISA PIDKCKOrO TEXHMYECKOTO yHHMBEpCHTETa. METOJOM paHKMPOBAHMS Kak HanOoee MEpCHEKTHUBHBIC OMpPECICHBI
Genmopycckuii copt - Bacuiek u nutoBckuii copt - Dangiai.HauGonee nnoxue nokasarenn y JUTOBCKOro copta Vega2,KoTopslil B TaHHBIH MOMEHT yTBEpKICH
Kak cTaHgapTHEIN copT i JlatBuu. Takke B paboTe ObLIO HEOOXOMMO ONPEACIUTH KOHKYPEHTOCIIOCOOHOCTD aTBuiickux copro OSupes 30 u Priekw 665.
Y CTaHOBIIEHO, YTO y JAAHHBIX COPTOB HE TOJIKO MaJeHbKas YPOXKaliHOCTh COJIOMBI M BOJIOKOH, HO TAaKKe HU3KHUI MPOLEHT COAEPKaHUS JIJIMHHBIX BOJIOKOH. B
CBSI3M C 9TUM JIaHHBIE COPTAa HE PEKOMEHIYETCS MCHOJB30BATh Ul MOMyYEHUS JTMHHOBOJIOKHUCTOTO JIbHA. YUHTHIBAs JAHHBIC PE3yNbTaThl, MOKHO CJCTATh
BBIBOJL, UTO B JIaTBUM 00Jie€ aKTUBHO HY>KHO IPOBOJUTH CEJIEKIIMOHHYIO padoTy. B pabote 00001EHbI pe3ybTaThl UCCIEA0BAHUS OJJHOTO T0J1a, HO3TOMY I UX
YTOYHEHUs JaHHAs padoTa JO/bKHA ObITh NpojaosbkeHa. OCOOEHHO ITO BaKHO MOTOMY, YTO HA BOJOKHA OKa3bIBAIM BIIUSIHHE CIMIIKOM JXKApKUE U CyXue
norofHsle yenosus Jeta 2010rona.
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