Apsu hibridu (Populus tremula L. x P. tremuloides Michx.) in vitro kultiru augsana zem
dazada spektrala sastava apgaismojuma
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Toms Kondratovics, Ineta Samsone, Martins Zeps
Latvijas Valsts mezzinatnes instituts “Silava”
toms.kondratovics@silava.lv, martins.zeps@silava.lv

125 ey . -

LED diodes sniedz iespéju kombinét apgaismojuma spektralo sastavu atkariba no e i
vajadzibas. Lidz sim veikti daudzi pétijumi, kas meéerkéeti uz optimala spektrala 2] |
sastava definésanu garsaugu un lauksaimnieciba izmantoto kulturu pavairosanai o !
in vitro. ST pétijuma meérkis bija parbaudit ki daziida spektrala sastava J
apgaismojums ietekmé apsu hibridu in vitro kultGru augsanu un attistibu. . !
Materials un metodika - ]'J'l-.l
Pétljuma izmantoja 10 apsu hibridu klonus no LVMI «Silava» in vitro klonu R e
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kolekcijas. Apsu hibridu in vitro kultiras audzéja zem tris dazada spektrala {
sastava apgaismojuma: 1) Sarkans + zils (RB) (Fig.1B), 2) Sarkans + zals + zils | f

(RGB) (Fig.1B), 3) Sarkans + zals + dzeltens + oranzs + zils (RGBYO) (Fig.1C) un ~ | |
fluorescentas spuldzes (Fig.1A), ko izmantoja ka kontroles apgaismojumu.
Fotonu plisma visiem apgaismojuma veidiem noreguléta uz 110 umol m? s ar
16/8h (diena/nakts) fotoperiodu. Gaisa temperatura audzésanas telpa iestatita
uz 25°C. Kultiveésanai izmantota %2 MS tipa barotne, kam pievienota saharoze
0,06 M un agars 6 g-L't. Barotnes pH noreguléts uz 5,8 (pirms autoklavésanas).
Cetras nedélas audzétam kultiram mérija morfologiskos parametrus
(pieaugumu, tresa posma garumu, lapu laukumu, pavairosanas koeficientu,
sauso un svaigo masu), ka ari noteica fiziologiskos parametrus (fotosintézes
pigmentu koncentraciju, hlorofila a fluorescences parametrus). Atkariba no datu
strukttras butisku atskiribu noteiksanai (a = 0,05) izmantots vienkarss linearais
modelis vai linears jauktu efektu modelis vai visparinats linears jaukto efektu
modelis izmantojot Puasona atlikuma sadalijumu. Lai noteiktu butiskas
atskiribas starp gaismas variantiem (gaismas apstrade un klons), izmantots Tukey
HSD tests.
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Rezultati norada uz to, ka apsu hibrida kloniem morfologiskie parametri (Fig.2.
A;B) ir butiski zemaki augot zem Saura spektra gaismekliem RB. Tresa posma ' 7 - |
garums (Fig.2B), kas raksturo augsanas atrumu, RB variantam bija butiski zemaks
neka kontrolei un RGBYO (p<0,05). Taja pat laika vidéjais viena auga lapu
laukums bija butiski lielaks zem plasa gaismas spektra RGBYO, bet butiski zemaks
zem RGB. Kontroles un RB varianta vidéjais viena auga lapu laukums butiski
neatskiras (Fig.2.C). Tomér auga sausa un svaiga masa neuzradija butiskas
atskiribas (dati nav paraditi), kas norada uz to, ka, augot zem plasa gaismas Wavelength (nm)

spektra RGBYO, apsu hibrids veido lielas lapas, visticamak, uz mezofila sunu 1. attéls. Spektralais sastavs apgaismojuma variantiem

izmeéra rékina. Taja pat laika hlorofila saturs (Fig2.D) butiski neatskiras starp LED Figure 1. Spectral composition of luminaires used. A — Fluorescent tubes; B —
gaismekliem, bet kontrolei tas ir butiski lielaks par RGBYO un RB. Veértéjot red+blue LED; C — red+green+blue LED; D — red+green+yellow+orange+blue LED
gaismas ietekmi uz in vitro kultGru augsanu, ir janem véra, ka gaisma nav

vienigais auga fiziologiju ietekmeéjosais faktors, jo ta mijiedarbojas ar barotnes

sastava esosajiem cukuriem, kas heterotrofas kulturas var negativi ietekmeét A B

fotosintézi. Tomeér, skatoties no in vitro pavairosanas viedokla, augstakais *
stumbra pagarinajums jeb kop€jais pieaugums ir plasaka spektra gaismekliem FL, ¢

RGB un RGBYO (Fig2.A), no kuriem neviens gaismeklis neuzrada viennozimigi
labakas augsanas sekmes, tomeér norada uz to, ka FL gaismekli var tikt aizstati ar
atbilstosa spektra LED gaismekliem.

LA

| | |
490 580 670 760

Results

Our results indicate that morphological parameters (Fig.2.A;B) of hybrid aspen
clones were significantly lower when cultures were grown under narrow
spectral composition luminaire RB. Length of third internode characterizes
growth speed and was significantly lower for RB compared to control and . . .
RGBYO (p<0,05). Meanwhile, average leaf area of one plant was significantly ) | ' ' ;
higher when grown under RGBYO when compared to other spectral

combinations and significantly lower when grown under RGB. No significant _
differences were detected between RB and control Iluminaires (Fig.2.C). L 20 -
However, significant differences were not deteced for fresh and dry weight C ® D
between light treatments (data are not presented), indicating that plants
grown under RGBYO formed leaves with large area, most likely due to
enlarged mesophyll cells. At the same time, significant differences were not
detected for chlorophyll content (Fig.2.D) between LED luminaires, while
RGBYO and RB had significantly lower values compared to control. When v 0.5° °
assessing impact of light on growth of in vitro cultures, it needs to be
considered that light interact with effect of sugars, that are added to culture
medium and may negatively affect photosynthesis. However, from
propagation point of view, highest total elongation was detected for
luminaires with broad spectral compositions (FL, RGB and RGBYO) with none of
spectral compositions being significantly better than others, which indicates | | | ;e ' . -
that fluorescent tubes can be successfully replacet with LEDs of appropriate - RO 0 RGBYO AL R
spectral composition. Spectral composition

Figure 2. Morphological parameters (stem elongation (A), length of third
internode (B), leaf area of one plants (C)) and total chlorophyll concentrations
(D) under different light spectra..
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Ipasi pielagotu LED gaismeklu izstrade efektiva un energoefektiva

kokaugu pavairo$anas un apsakno$anas procesa nodro$inasanai vl V.l yrem.
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