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3. Steidzigi meZa darbiem ir nepiecieSams izstradat darba droSibas noteikumus, kur par
pamatu biitu nemta cilvéku drosiba, vide un Ipasums.

4. Japilnveido meZa stradajoSo profesionaldas kvalifikacijas ieguve, péc darba droSibas
noteikumu pienemSanas japarateste straddjoSie meZstradnieki vai jdorganizé to
papildapmaciba.

5. Profesionalaja izglitibd gan jaunie§iem, gan pieaugudiem nepiecieSamas jaunas macibu
programmas, jauna kadru sagatavoSanas un diskvalifikdcijas sistéma, lai meZ3a ienzktu ari
zino§i, varo8§i un motivéti cilveki.

6. leteicams meZza darbiniekiem, pielietojot tehniku, péariet uz biodegvielu un ellu
izmanto$anu.
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VIDI SAUDZEJOSU BIOSTIMULATORU IETEKME UZ LINU RAZU
UN KVALITATI
INFLUENCE OF ENVIRONMENTALLY FAVOURABLE
BIOSTIMULATORS ON THE YIELD AND QUALITY OF FLAX
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Abstract. Institute of Inorganic Chemistry of Riga Technical University Studies on
the effect of preplant treatment of seed material with micronutrients BZn and BCu plus
phytohormone Germin on the yield and quality of flax straw and flax seeds were continued
using flax cultivar ‘Laura’. The yield and quality of flax straw and flax seeds increased
significantly, especially under unfavourable environmental conditions.
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Anatomical studies on flax stems showed that the best effect on flax fibre formation
was by treatment of seed material with copper borate BCu plus pytohormone Germin which
resulted in a nearly uninterrupted fibre cylinder in the flax stems.

Key words: Micronutrients, flax, pfytohormone, fibres.

Ievads

Linkopiba Latvija ir viena no vecakajam augkopibas nozarém. Agrak linus audzgja
visd Latvijas teritorija. Linu s€jumu platiba 1938.gada bija 63,5 tikstosi hektaru. Latvija linu
eksporta zina ienéma otro vietu aiz Krievijas. [10]

Linu s€umu platibas aizvaditajos 50 gados stipri samazingjas. Lai parvarétu
izveidojusos kizi linkopiba, ar 1994.gadu linkopibas attistibai tiek pieskirtas subsidijas.

Patreizgja ekologiski situacija Latvija izsauc augu imiindeficitu, tapec ekologiski tiras
produkcijas iegiiSanai un vides atveseloSanai aktuala ir alternativu metoZzu izmantoSana. Linu
audzg§anas tehnologija viena no perspektivakajam augu imunitates palielinaSanas metodem
ir mikroelementu ~ cinka borata, vara bordta un fitohormona citokinina Germina pielietoSana
ar mérki palielinat linu raZzu un uzlabot kvalitati.

Sikdispersi cinka (ZnO x B,03 x H,0, 3Zn0O x 5B,03; x 14 H;0, 2Zn0 x 3B.0; x
7H,0) un vara (3CuO x 2 B,03; x 7H,0) borati ir pielietojami linu s€klu pirmssé&jas apstradei,
appudergjot tas ar preparatu mazam devam [100 -150 g (100 kg)™] vienlaicigi ar kodinasanu.
Pateicoties mazam devam un apstrddes metodei, cinka bordts (BZn) un vara bordts (BCu)
nepiesarpo apkart&jo vidi un linu produkciju ar kimikalijam un tos var uzskatit par dabai
labveligiem.

A1l fitohormons—citokinins Germins, ko producé bakterija Pseudomonas stutzeri 136
ir dabai labvéligs, nekaitigs cilvékiem un dzivniekiem.

Dotais darbs ir pétijumu rezultati no 1998. — 2000.gadam.

Petijumu objekts un metodes

Cinka un vara boratu (attiecigi BZn un BCu), fitohormona Germina, ki arT So vielu
maisijumu iedarbiba uz razu un kvalitati tika pétita linu Skirnei ‘Laura’ (1998.-2000.g.).

Linséklu apstradi veic §adi: 1 1 {idens iz$kidina 5 ml fitohormona Germina un $o
Skidumu izsmidzina uz 100 kg linséklu, vienlaicigi riipigi tas maisot. P&c tam 100 g preparata
BZn vai BCu sajauc ar vajadzigo devu kodnes vitovaksu-200 - 2 ~ 3 kg t un apptdere ar
Germina siiidumu samitrinatas lins€klas, atkal t3s riipigi maisot.

Izmeginajumus ieriko pec rendomizéto bloku metodes 6 atkartojumos [1,2]. Laucipa
kopaja platiba 6 x 3.5 m = 21 m®, izmégindjuma kopéja platiba 1428 m>. Lauciga uzskaites
platiba 6 x 3.2 = 19.2 m® Augsne — triidaind podzoléta gleja. Prieksaugs — ziemdji.
Pamatmeslojums N — 20, P,05 — 80, K,0 — 100 (amonija nitrats, superfosfats, kalija hlorids).

Lai noskaidrotu garSkiedras linu Skirnes ‘Laura’ stiebru anatomisko uzbiivi, ka ari
Germina un vara borata ietekmi uz stiebru kvalitati, tiem gatavibas fazg€ 15 cm attaluma no
saknes kakla (stiebra tehniskaja dala) tika izdariti anatomiskie 8kérsgriezumi. Skérsgriezumi
tika pagatavoti, izmantojot rokas mikrotomu (griezumu biezums 25 milimikroni).

Vienlaicigai parkoksnéto un neparkoksnéto stiebra dalu kr@soSanai izmantots krasvielu
maisTjums Astra zilais — safranins, kas neparkoksnétas auga audu dalas nokrdso zila, bet
parkoksnétas — sarkana krasa [3]. Krasotie griezumi tika atlidepoti un ieslégti Kanadas
balzama [4]. Preparatu izpéte veikta ar mikroskopu Olympus CH30RF200 (palielindjums
100x, 200x, 400x), objekts fotografets ar fotokameru Olympus SC35 (200x).

Rezultiti un to izvértésana
Lauku izmégindjumu rezultati apkopoti 1.-2.tabulas. S€klu pirmssgjas apstrades, ar
mikroelementu prepardtu BZn un Beu ietekmé palielinas garskiedras linu $kirnes ‘Laura’ linu
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salmipu un linsgklu raZa. Asf fitohormona Germina izmantofana séklu pirmssgjas apstrade
palielina linu salmigu un lins€klu razu. Lietojot mikroméslojumus BZn vai BCu kombindcija
ar fitohormonu Germinu, raZas pieaugums ir lielaks, neka lietojot BZn vai BCu un Germinu
atseviSki un daZreiz parsniedz to lielumu, kas biitu sagaiddms péc aditivitates likuma. It
seviSki tas izpauZas nelabvéligos meteorologiskajos apstak]os.

" Linu salmigu raZas pleaugums lietojot BZn 100 g (100 kg)’1 bga 1,02 t ha™!, Germinu
5 ml (100 kg)'1 — 0,77 t ha™’. Lietojot kombinaciju BZn 100g (100 kg)™ + Germins 5 ml (1 00
kg) !, razas pieaugums bija 1,15 t ha™, linsgklu raZas pieaugums bija attlecngl 0.07 t ha™ un
0.15 tha™ (1.tabula).

Biostimulatoru lieto$ana linu sgjumos ne tikai palielina linu salminu un séklu razu, bet
art uzlabo iegiitas produkcijas kvalitati (2.tabula).
' 1.tabula / Table 1.

Biostimulatoru ietekme uz linu salminu un linseklu razu (1998.-2000.g. Vilani)
Influence of the biostimulators on the yield of flax straw and flax seeds (1998.--2000.,

Vilani)
Varianti Deva Salminu raZa Seklu raza
Treatment Dose Yield of flax straw Seeds yield
' tha” % tha’ %
Kontrole N-20, P,0s—80, K,0-100 - 5.34 100 0.62 100
(fons);
Control N-20, P,0s-80, K;0 -100
{background)
Fons + Germins; 5ml (100 kg)™ 6.11 114 0.66 106
Background +Germin ‘
Fons + BZn; 100 g (100 kg)™ 6.36 119 0.69 111
Background + BZn
Fons + BZn + Germins; 100 g (100 kg)™ 6.49 121 0.77 124
Background + 5 ml (100 kg)™
BZn+Germin
ng'o5 0.341¢ ha‘l RSO,OS 0.03¢ ha_l
Kontrole N-20, P,05-80, K,0 100 - 5.84 100 0.68 100
(fons);
Control N-20, P,0s-80, K;,0 —-100
(background)
Fons + Germins; 5 ml (100 kg)™ 6.33 108 0.74 109
Bacground + Germin '
Fons + BCu; 100 g (100 kg)™ 6.67 114 0.79 116
Background + Beu
Fons + BCu + Germins; 7.08 121 0.87 128
Background + BCu + Germin 100 g (100 kg)™
5 ml (100 kg)™*
Rgo050.46 t ha™ Rgo.05 0.05 t ha™
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2.tabula/Table 2.

Biostimulatoru ietekme uz linu saiminu kvalitati

(1998.-2000.g. Vilini, linu §kirne ‘Laura’)
Influence of the biostimulators on the quality of the flax straw

(1998.-2000.,Vilani, flax sort ‘Laura’)

Varianti Deva Linu saujas | Lietde— | Stipriba, | Liksne Salmigu
Treatment Dose garums cm 1iba kg % kvalitates
Lenght of | Useful- | Swenght | Broken numurs
flax handful, ness kg flax, Quality
cm % index
Kontrole N-20, P,0s~80, K,0-100 ~ 71 0.90 24 27 1.70
(fons);
Control N—-20, P,05--80, K,0-100
(background)
Fons+Germins; 5 ml (100 kg)™ 74 0.90 24 28 1.80
Background + Germin ,
Fons +BZn; 100 g (100 kg)™ 75 0.91 24 28 1.90
Background+ BZn
Fons+BZn+ Germins; 100 g (100 kg)™ 78 0.91 26 29 2.00
Background+ BZn+Germin 5 ml (100 kg) ™!
Kontrole N-20, P,0s—80, K,0-100 - 74 0.91 24 27 1.80
(fons);
Control N-20, P,05-80, K,0-100
(background)
Fons+Germins; 5 ml (100 kg)™ 76 0.92 26 28 1.90
Background + Germin
Fons+BCu; 100 g (100 kg)™ 78 0.92 25 28 1.90
Background+ Beu
Fons+BCu+ 100 g (100 kg)™* 81 0.93 26 30 2.30
Germins; 5 ml (100 kg)™*
Background+ BCut+Germin

Jaatzim&, ka 1999.gads bija loti nelabvéligs linu s€jumiem un neraZigs, bet, lietojot

mikroméslojumus BZn un BCu kombinacija ar fitohormonu Germinu, razas pieaugums
procentuili bija saméra liels. Tas nozimé, ka So preparatu lietofana ieverojami palielina augu
pretestibu nelabvéligiem meteorologiskajiem apstakliem.

Nosakot garskiedras linu stiebru kvalitati, uzmaniba japiever§ ne tikai morfologiskajiem
raditajiem, bet ari to anatomiskajai uzbiivei. Literatiird noradits, ka garskiedras linu
visvertigaka dala ir stiebra tehniska dala, ko veido stiebra dala no digllapu piestiprinasanas
vietas lidz ziedkopas sazaro$anas sakumam [5].

Garskiedru linu Skirnes ‘Laura’ stiebru anatomiska izpéte pardda, ka stiebrs gatavibas
fazé sastav no epidermas (l.attsls, 1), liksnes (1.attéls, 2), kambija (1.att&ls, 3), koksnes
(1.attéls, 4) un serdes (l.attéls, 5). Ipadi labi sticbra loksnes dala izcelas liksnes $kiedras
(1.ati€ls, 6), kuru dél ari galvenokart garSkiedras lini tiek audzéti. Atseviskas
elementarskiedras savienojas Skiedru kiiliSos. Jo blivak, cie§ak un vienmerigak ir izvietoti
Skiedras kilisi, jo augstvértigaku Skiedru iegiist {6].
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1.attels. Linu Skirnes ‘Laura’ auga stiebra Skérsgriezums. Kontroles varianta augs. x 200.
Fig. 1. Plant stem cross—section of flax sort ‘Laura’. The control plant. x 200.

1 — Epiderma, 2 — liksne, 3 — kambijs, 4 — koksne, -5 — serde, 6 — liiksnes kiedras,
7 — liksnes parenhima. ’
1 — Epidermis, 2 — phloem, 3 — cambium, 4 — xylem, 5 — pith, 6 — phloem—fibers
(flax—fibres), 7 — phloem parenchyma.

Griezumu divkarsas krasoSanas rezultatd labi redzams, ka linu stiebriem gatavibas
fazg elementarkiedras savienoju$as Skiedru kiiliSos, ko safranins nokrasojis intensivi
sarkana krésa (1.attels, 6).

Pétot linu stiebru Skersgriezumus, més novérojam atskiribas daZadu variantu —
kontroles, vara bordta, Germina, vara borata un Germina maisijuma — linu stiebros (1.—
4.attels). Kontroles varianta augiem liiksnes Skiedru kili§i ir nelieli (1.attéls, 6), ar mazu
elementarskiedru (sklerenhimas §tinu) daudzumu tajos — vidgji 8.9 (3.tabula). Stiebra
loksnes dald daudz liksnes parenhimas $tinu, ko Astra zilais nokrdsojis zild krasa

(1.attgls, 7).

3.tabula/Table 3.

Vidgjais elementarskiedru skaits Iiiksnes Skiedru kalitt

The average of

nhloem fibers in the fibre bundie

Varianti Kontrole Beu Germins Beu + Germins
Treatment Control Germin Becu + Germin
Vid. % st.nov. 8.9+£2.06 18.6 £2.25 33.6+4.01 50.4 £3.75
Aver, + st.dev.
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Linu stiebros, kuru seklas apstradatas ar vara boratu, novéroti lielaki liksnes
Skiedru kiiliSi — elementarSkiedru skaits tajos vidgji ir 18.6 (3.tabula). Ari griezumu
krasas reakcija nordda, ka §i varianta augos ir vairak liksnes Skiedru (2.att&ls, 1). Krietni
lielaks elementarskiedru daudzums Germina varianta augu liksnes Skiedru kiiligos —
vidgji 33.6 (1.tabula, 3.attels).

auga stiebra $k&rsgriezums. Auga s€klas pirms s€jas apstradatas
ar vara boratu BCu. x 200.
Fig. 2. Plant stem cross—section of flax sort ‘Laura’. The seed material were preplant treated
with copper borate BCu. x 200.

¥
2.attéls. Linu 8kirnes ‘Laura

1 — liksnes Skiedras.
1 — phloem—fibres (flax—fibres).
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3.attels. Linu 8kirnes ‘Laura’ auga stiebra Sk&rsgriezums. Auga sgklas pirms sgjas apstradatas ar
Germinu. x 200.

Fig. 3. Plant stem cross—section of flax sort ‘Laura’. The seed material were preplant treated with
Germin. x 200.

1 — lksnes Skiedras.
1 — phloem—fibres (flax—fibres).

Datu statistiska analize rada, ka visaugstvértigako Skiedru var iegiit no vara borata un
Germina maisijuma varianta augiem — Siem augiem liksnes kiili¥i izvietoti [oti blivi, ciei
(4.att&ls), un arT atsevisku Skiedru skaits kGlitT no visiem variantiem ir vislielakais — vidé&ji
50.4 (3.tabula). Liiksnes parenhimas $inu stiebra liiksnes daja ir Joti maz (4.att€ls, 2) un
sklerenhimas $kiedras stiebrd veido gandriz noslégtu cilindru (4.attéls, 1).
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4 attéls. Linu Skirnes ‘Laura’ auga stiebra Skérsgriezums. Auga s&klas pirms s&jas apstradatas ar
vara borata BCu un Germina maisijumu. x 200.
Fig. 4. Plant stem cross—section of flax—sort ‘Laura’. The seed material were preplant treated with
copper borate plus Germin. x 200.

1 — luksnes skiedras.
1 — phloem~fibres (flax—fibres).

Ta ka Latvijas augsnés ir novérojams mikroelementu vara, cinka un bora trikums
[7,8], nav griti izskaidrot, kapéc s€klu appiideré$ana ar siksdispersiem vara un cinka boréata
preparatiem ieverojami palielina linu raZas kvalitati un kvantitati: uzlabojas fiziologisko un
biokimisko procesu norise augos. Savukart citokininu dabas fitohormons Germins stimulé
séklu digtsp€ju, augu augsanu un attistibu, palielina augu imunitati [9].

Augu aizsardzibas alternativo metozu izstrade, ekologiski tiras produkcijas ieguves
un vides atveselo$anas butiba ir induc&t augu izturibu pret nelabvéligiem augSanas
apstakliem vai, citiem vardiem, palielindt augu imunitdti. Viena no augu imunitites
palielinaanas iesp&am ir tddu mikroorganismu izmantoSana, kuri producé td saucamos
biogénos elisitorus.

Varam turpmak ieteikt razotajiem izmantot lins€klu pirmss€jas apstradi ar cinka un
vara boratiem maisTjuma ar fitohormonu—citokininu Germinu, lai palielinatu linu raZu un
kvalitati.
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PARASTAS PRIEDES (PINUS SYLVESTRIS L.) KOKSNES
STRUKTURAS UN FIZIKALO IPASIBU IPATNIBAS ATKARIBA
NO AUGSANAS VIDES APSTAKLIEM
DEPENDENCE OF PINUS SYLVESTRIS WOOD STRUCTURE AND
PHYSICAL PROPERTIES ON GROWTH ENVIRONMENT
CONDITIONS

Kaspars ékéle, Mgr.inZ., pétnieks, Dace Cirule, pétniece, Anda Alksne, pétniece,
Jurijs Hrols, Dr.hab.kim., vadosais pétnieks
Latvijas Valsts Koksnes kimijas institits,
Dzérbenes 27, Riga, LV — 1006, talr.: 7551314,
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Abstract. The paper considers the variation of annual ring parameters and
physical properties of wood of the pine species prevailing in Latvia’s forests, depending
on the forest type (bog-land, vacciniosa) and the growth region in Latvia (Vidzeme,
Latgale). Wood samples were taken from the stem buti—end, the middle and % of the
height, in its sapwood or core part. An average amnual ring width, latewood and
earlywood width in the year ring, the percentage of latewood in the annual ring, wood
density in oven—dry state (0), tangential swelling (tg) and radial swelling (rad) of wood,
as well as volume swelling (v} and swelling anisotropy coefficient (k) of wood were
determined for the samples. A comparison of these data shows that, in the majority of
cases, the indices for the wood of pines grown in vacciniose have higher values, which
suggests the advantage of pine wood over the bog-land pine wood. In its turn, no
unambiguous distinctions between the parameter values for pine wood of Latgale and
Vidzeme origin were found, although the pine wood of Vidzeme origin had a somewhat
higher indices. It may be concluded that the greatest impact on the leading pine wood
properties is caused by the forest types regarded herewith, and not the belonging of the
pine wood site to its different growth regions in Latvia.

Ievads

MeZa esoSie koksnes resursi ir viens no tiem nedaudzajiem resursu veidiem uz
zemeslodes, kuram piemit sp&ja atjaunoties. Seviski aktudls jautdjums par meZu, ta vietu
cilvéka un sabiedribas dzive, ir kluvis pEdgjas desmitgades, jo meZs vairs netiek uzskatits
tikai par koksnes resursu avotu, bet ir cie$i saistits ar ar tddam kategorijam ka ekologija,
atpiita, ainava u.tml. Lai meZi, §T gadsimtos kopta un audz&ta bagatiba, varétu tikt
sapratigi un mérktiecigi izmantota un talak izkopta, ir nepiecieSamas pamatigas,
visaptvero$as zindSanas, gan par meZiem ka ekosist€mu kopuma, ‘gan par atseviSkiem ta
komponentiem. Jau izsenis visvairak Latvijas teritorija izplatitd koku suga ir bijusi priede
(Pinus sylvestris L.), par kuras slaidumu un labajam tehniskajam Ipa$ibam ir dzird&jis ne
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