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OnepamusHa npoepama ,Pazsumue Ha Yogewkume pecypcu’, Eeponeiickn counaneH doHa

cbuHaHcupaHa om Eeponelckusi coyuaneH ¢poHO Ha Egponelickusi Cbio3

OenHoct 1. MogKpena Ha HOBU U 3aNOYHaNAN AOKTOPCKU NPOrpamu u HagarpakgaHe
3HAHUATA U YMEHUATA HA NOCTAOKTOPAHTM U M1aAU YYEHMU OT LiesieBarta rpyna

MonyuyeHun ca ceptTuduKaTh 3a y4acTUETO MU B KypCOBe Ha CiegHUTe TeMmu:

N30/11MpaHe Ha NPOTEMHN U aHA/IU3 CbC CbBPEMEHHU METOAMN U TEXHUKU — NEKTOoP:

aou. a-p lNasnnHa onawkKa

[eHeTMYHO nogobpsaBaHe Ha KyATYPHUTE pPaCTEHMS — UCTOPUA, CbBPEMEHHO
CbCTOAHME, NPOobAEMU M NEPCNEKTUBU — NeKTop: Npod. AH buctpa AtaHacoBa
Anapatypa 3a uscneaBaHe Ha GOTOCUHTETMYHO KMUCIOPOAHO OTAENAHE - NEeKTOop:
npod. AH J/innaHa MacneHkoBa

CbBpemMeHHU TeEXHOJIOTMK 33 U3caeaBaHe Ha CTPECTO/IEPAHTHOCT NPU eYKapUOTHHU
OpraHuU3mMm — nektop: npod. aH Arnnka Egpesa

OCHOBHUM _MOJIEKYNAPHO-OMONOTMYHM  METOAM U TAXHATA  MPUAOKMMOCT Npu
nscneaBaHe ¢usmonornsatTa U _bMoxmMmmaTa Ha pacTeHUATa — JIEKTOPU: Aou,. A-p
JTvyeszap Kaparbo30s, rn. ac. a-p CredaH LiBeTKos

bnoTexHonorua Npm pacTteHnATa — NeKTop: gou. A-p fleoprmHa KocTtypKkosa

UHeecmupa ene sawemo 6L0euwie!
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= ABTOMAaTU3MpPaAHE Ha CUCTEMM NoaabprKaliy OYHKUMOHMPAHETO M pacTeXsa Ha
pacTeHnATa — IeKTop: gou. A-p PomaH 3axapues

= CraTucTU4eckn metoam B b1MonornaTa u XumuaTa — neKkTop: gou,. A-p Emmun Monne

" }I3noa13BaHE Ha CbBPEMEHHN MUKPOCKOMNCKU MeToam B BMonoruaTa - NeKTop: aou,.
A-p Bana Bacunesa

= PernapauMOHHU CUCTEMU B €YKAPMUOTHU OPraHn3Mu — neKktop: gou. a-p Maprapura
MewesBa

UHausmnayanHu obyuntenu:

ennpod. aH /InnaHa MacneHKoBa (AaHyapwu 2013 — aekempu 2014)
enou. A-p Enn 3anoBa (ot sHyapu 2015)
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AeiiHocT 2. MoanomaraHe Ha HayyHO-U3C/neAoBaTe/ICKaTa [AeWHOCT Ha
AOKTOPaHTUTE, NOCTAOKTOPAHTUTE U M1IaAUTe YYEHU OT LiesnesaTa rpyna.

3a eKcnepumeHTasiHa AEMHOCT MO NPOEKTa MW bsxa NpeaocTaBeHU XUMUKaNW,
KOHCYMaTUBM M anapaT 3a enektpodopesa.

AenHoct 6. NopgobpaBaHe Ha COLMANHUA U MATEPUANHUA CTATYC Ha YYAaCTHMULUM OT
Lenesarta rpyna.

OT 3aunmcnABaHeTO MM B 33a404YHA AOKTOpaHTypa Ha 1.09.2013r. no Hay4Ha
cneymanHoct ,Pusmnonorna Ha pacteHMATa” nosnydyaBax MeceyHa cTuneHauna (3a
nepuog ot 19 meceua).

UHeecmupa ene sawemo 6L0euwie!
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AeiiHocT 3. NMoBULaBaHe Ha KOHKYPEHTHOCNOCOBGHOCTTa Ha LieneBaTa rpyna.

[MoceTeH e Kypc NO PYCKMU €3UK 33 HauMHaeLln U KomnoTbpeH Kypc Power Point

MonyyeHu ca cepTudUKaTh 1 3a chegHUTE KypcoBe:

Mopgyn 1: OcHOBM Ha NAaTEHTHOTO 3aKOHOAATENCTBO U YMEHMETO Aa ce n3obpertasa -
NIEKTOP: NHXK. Muna Mytadumesa

Mopayn 2: BbBeaeHue B CTPYKTYpPHaTa NOAUTUKA U PUHAHCOBUTE UHCTPYMEHTU HA
EBponenckma covto3. CTpyKkTypHute doHaose n OnepatnBHU nNporpamm 3a bbvarapus
— MEXaHM3MM N HAYUH Ha aeuncTteume. lpakTnyeckn moayn: BbBeaeHmne B HACOKUTE 3a
KaHAnAaTCcTBaHe, GOpMynaApu 3a KaHAuMaaTCcTBaHe W OrwoarKeT. M3MCKBaHMA 3a
AOHOPUTE, €3UK U CTU1 Ha NPOeKTa — NeKTop: 3natmHa Muxamnosa-Kaposa

Moayn 3: [y6/1M4HO YacTHUTE NAPTHLOPCTBA — IEKTOP: AHMYKA TpyeBa

UHeecmupa ene sawemo 6L0euwie!
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OenHoct 4. Covb3paBaHe Ha YCNOBUA 33 YCTAaHOBABAHE Ha KOHTAaKTU M
B3aUMOAENCTBUE C U3ABEHU HALUM U UYYXKAU YYEeHU, U Maagu uscneposatenu B

n3bpaHaTta Hay4yHa obnacr.
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£ The effect of light quality on photosynthetic
ARAAEAT1 responses of
=i vitropropagated Petunia cv. “Blue star”plants
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[Vesela Yordanova', Nia Petrova?, Mariya Rogova’, Violeta Peeva', Liliana Maslenkova‘]

Tinstitute of Plant Physiology and Genetics, Bulgarian Academy of Sciences
2 pepartment of Plant Physiology, Faculty of Biology, Sofia University "St. Kliment Ohridski”

Introduction
Plants use light as an energy source for s and as an envi signal for

is, and respond ta its intensity, wavelength, and direction
(Sowbiya Muncer et al, 2014). Recent advancements of light emitting diocie [LED) technologies provide abundant opportunities te manipulate spectral distribution of
the incaming light to control the plants growth and 1c study changes in the campasition, organization and funetional activity of photosynthetic apparstus. The

Ha HayyHaTa KoHdepeHuma ,Plant physiology and
L s s s o gENELICS — achievement and challenges” 8 Codua (24 —

isalated chloroplasts.

Petunia hybrida is an ecanomically important arnamental plant species (Mol et al., 1985 Petunias are bright and lively, blaom from spring until

/ frost, and scent the air with lovely fragranee. Best af all, they are amazingly easy to grew, both in the garden and in containers (Maria Cantor et I-I T N\ M 2 1 4 r LI T X I-I T h ff
al, 2010) 2 . ” I
Petunia fybrido cv. “Blue Star” plants were propagated in vitro by single-nade explants on basic MS medium (3.0% sucrose, 0.7% agar), pH
adjusted to 5.7- 58. The explants were cultivated in a growth ehamber at different eombinations of manochromic LED lighting and under cool f I - I I - I I - f -
The chaice of wavelenpths of LEDs was based on the action [ =
spectrum for photosynthesis, The combination of red and hlue ra ° ° «“
sramenmoneni 70E | vitro propagated Petunia cv. Blue star plants
(——
propag A p

Three different types of LEDs,
emitting in the red 635 nm, R
green (531 m, G, and blue
463 nm, B) region of the

—speurum are used ta compose

white fiuarescent lsmps (CWF) at equal irradiance of 70 pmol.ms® at the tops of the plants, 14/10h photoperiod, 25/25°C Say/night
and the addition of green light with blue and red light was alsa

temperatures and 60-70% relative humidity.
effective [Kim et al,, 2004). Green light can penetrate into the

66:33% RB and 33:33:335% RGB) ||| leaf tissue and conoay better than blue or red light (Kiein, 1992). S e
i light. The control Chlaroplasts in the lower cpidermis and leaves in the lower Ry
i different canopy would be able to use the transmitted green light in o
& combinations is utilized by DX phatosynthesis (Nishio, 2000), se plant growth is promoted by i
=L L — controller. fl the acilition of green light with blue and red light [Kim et al., “;::;:'w

2004)

& isalated fram W1., RB and RGR "
growing Petunia plants  after
A excitation by ane saturating flash — “

= in the abisence (8 band) arinthe & [ —

Som| presence of DOMU {Q-hand).

Dark  adapted  chloroplasts,

resuspended In MES (pH 6.5) or

N Tricine [pH 7.8) buffers to 1 mg
,_ﬂ ol mi® were  used.

- i

Changes in ence (TL) glow curve nd 02 patterns were induced under RB and RGB LED
Mo pHES) Tk 7}
:!..,u " Tom | FIEL  Thermol Mes (pHES) Triine (ph 7.6} FIG. 2. Oxygen induction
emission  from  chlaroplasts, ] \"v LS curves and Mlash  yields

sequences of chlaroplasts
isolated from WL, RE and
RGE growing Petuniy plants,
The experiments were
performed by a palarographic
oqygen  rate  electrade
(Zeinaloy, 2002) with shart
(10 ps) saturating [a1) flash

o AR Bk

m,,_ ™ I e| Themmoluminescence  signals
were  measured by using

Cxrygen evoluion (a.u)

[

_ resuspended in MES (pH 6.5)

sequences o continuous
white light {135 W.m}. Dark
adapted chlaroplasts

or Tricine (pH 7.8) buffers to

wos
(M
squipment described in detail in ! 1\‘1'“ I
b \ A Zeinalov and Maslenkova (1996). A - i P
A S

s w ke m Time {s)
Tempcrahes (51

0.3 mg Chl ml-' were used.

Conclusions
Light quality altered the redax functioning of P3| danor and acceptor side components as measured by TLand 02
evolution parameters of Petunia chloroplasts

The upshift of TL B hand and Q-hand emission temperature and the increased overall intensity of TL signals in dark-
addapted BB and RGB LED chloroplasts, compared to respective WL controls demenstrated more stable stored
.50, and 5,0, charge pairs in PSIl reaction centers.

The steady-state oeygen fiesh yields and the amplitude of initial axygen burst are higher in RGB chibroplast,
especially in Tricine {pH 7.8) buffer, These alterations in the values of 02-evalution Kinetic parameters and in the
shape of oxygen induction curve in R8 and R chioraplasts are indicative for membrane stabilization being mare
exprassed in RGE,

The observed characteristics of TL and 02-evolution curves parameters, coupled! with minor changes in chl 3/
1 structural i of PSil in guality of growing light.
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bewe ocbuwecTtBeHa cneuynanmsauma B rp. MaptoHsawap, YHrapua, 3a nepuoga 2 —
22 oktomBpu 2014 r.,, B nabopatopuAata Ha A-p Tnbop AHpa B LeHTbp 3a
CenckoctonaHckun N3cnegBaHua, CenckoctonaHckm UHCTUTYT, YHrapcka AKkagemusa Ha

Haykure.
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EKcnepumeHTn u pe3yntatu

[fpoBeAeHN Ca EeKCNepUMEHTU 3a U3CnegBaHe B/AIUAHUETO HA KauyecTBOTO Ha
CBeT/IMHATa BbPXY OGYHKUMOHANHATA aKTUBHOCT HA OTOCMHTETUYHMA anapat wu
pa3BUTUETO Ha pacTteHuATa. Llenta e ga ce npeumsmpaT ycaoBuMATa U Aa Ce Cb3gaje
Hay4YHO-0OOCHOBAHa TEXHO/NOrMA 33 MNPUIOXKEHMEe Ha eHeproePeKTUBHO OCBETIEHME,
OTroBapAwWa Ha cneynduyHuTe M3UCKBAHUA NPU OPaAHXKEPUMHO N OUOTEXHONONUYHO
npoun3BoacTBo. M3non3BaHu ca 3 TMNa cBeToauoAHU ocBeTutenHu tena (LED), nanbusawm
B yepBeHaTa (635 nm, R), 3eneHata (531 nm, G) n cuHata (463 nm, B) obnactn Ha
CnekTbpa, 3a Aa dopmupat KombuHaumm ot 66:33% RB un 33:33:33% RGB cBeTAMHM.

KOHTpONHWUTE pacTeHns ca KynTUBUMPaAHW nNpu ocBeTsaBaHe c 6ana d¢nyopecueHTHa
CBET/INHA.

UHeecmupa ene sawemo 6L0euwie!
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EBponencku cbio3

A WN3mepeHu baxa napameTpuTe Ha pacTexa, poTocnHTesaTa
‘1 xnopodpunHata dayopecueHumMs M bHAxa onpeneneHu
CbOTBETHUTE Ha OCBETABAHETO M30MPEeHOBUM eMWUCUU OT
JINCTaTa Ha pacTeHuATa. AHaAU3bT Ha pe3yaTaTUTe NoKasBea,
Yye CMEeKTPa/HMAT CbCTaB Ha CBeTIMHATa  OKas3Ba
CblULECTBEHO B/MAHME BbPXY W3CNeABaHUTE MOKasaTenu,
KaTo NoBMLIABaHETO Ha A, ., B /MCTaTa NpW pacTeHUATA,
oTrneaaHn Ha RB cBeTaMHa, € CBbP3aHO C NoBMLIABAHE Ha
yCTMYHaTa nposoaumocTt (gS), TpaHcnupaumaTta (E) wu
ebeKTMBHOCTTa Ha WM3non3saHe Ha BogaTta (WUE).
CblleBpeMEHHO, W30MpPeHoBaTa eMUCMA OT JiucTaTta Ha
pacTeHuATa, oTrneaaHn npu RB ocseTtsaBaHe e no-cnaba, B
CpaBHEHME C ApyruTe 2 BapuaHTa.

Platanus orientalis

baxa nposeaeHU eKCnepuMMeHTU 3a YCTaHOBABAHE HA NMPOMEHUTE B E€HEepreTMYHOTO CbCToAHMe Ha PC2
LLEHTPOBETE N AaKTUBHOCTTA Ha POTOCMHTETUYHOTO KUCNOPOAHO oTaenAHe. TemnepaTypHUAT MAaKCMMYyM Ha
rnasHaTa T/1 uBuua — T. Hap. B-nNuK, KOATO ce noABABa B pe3ynTaT Ha peKombuHaumAa Ha 3apaanTe oT S, U S,
CbCTOAHMATA HA KUCNOPOA-OTAENALWMA KOMMNEKC U BTOPUYHMA XMHOHOB akuentop Qb-, He ce pa3aunyaBa
cbuectseHo U e mexay 36-39 °C B amctaTa ot RB, RGB 1 WL BapuaHTuTe.

NHeecmupa ebe sawiemo 6n0ewe!
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Cnep, 6 cegMUYHO KynTMBMpPaAHe Ha WH
BUTPO pa3mHoXeHa Petunia hybrida npw
NMOCOYEHUTE  CBETIMHHM  KOMOBWHaLuK
bewe namepeHa akTUBHOCTTA Ha PC2 or
M30NMPAHMU TUNAKOUAHU MemMbpaHu oT
-;.‘....n SRS /11CTa Ypes aHa/u3 Ha napameTpuTe Ha
. Irv..z:‘h . e SEERE NG TEPMONYMUHECLEHTHA eMuncun n

ey /1y ' ' ' KUCNOPOAHO OTAeNAHe NPU MOCTOAHHO U
\ CBETKaBMYHO OCBeTABaHE.

HabntopaBaHMTe NpomeHM B NapameTpute Ha T/1 eMUCUA N KMHETUKATA
Ha KUCNOPOAHOTO oTaenaHe B nsonupaHute ot RB u RGB BapuaHTtuTte
membpaHu nokasea ctabunmsupare Ha S,/;Q;” and S,Q,” cbcTOAHUATA
Ha ®C2 peakKUMOHHUTE LEHTPOBE, Han-4obpe n3paseHo Nog BANAHMKE
Ha RGB ocseTaBaHe.

NHeecmupa ebe sawiemo 6n0ewe!
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ob6nactTa Ha ¢hmsmonorusTa,
huToXMmMuATa, reHoMmMKaTa, NpoTeoMmMkKaTa u 6Mopa3Hoo6pa3neTo Ha eyKapMoTHUTE OpraHu3mMm™.
lMpoekmbm ce ocblecmesisa ¢ huHaHcosama rnodkpena Ha
OnepamusHa ripoepama ,,Paseumue Ha Yosewkume pecypcu’, Eeponeicky couymanaH doHf
cbhuHaHcupaHa om Egponetickus coyuaneH ¢poHO Ha Esponelickusi cbro3

Bsaxa onpeaeneHn OBGUOMETPUYHMU
noKasaTtenu Ha pacTeHunATa,
KYNTUBUpPaHU npwu Pa3INYHK
CBET/INHHU PEXUMMU.

N3onmnpaHu ca TMNakonaHu
membpaHu.

Stevia rebaudiana Bertoni Arnica montana

NHeecmupa ebe sawiemo 6n0ewe!
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