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Abstract: Recently, an increased interest in the identification of wvaluable
possibilities for preserving the antioxidant properties of wild berry fruits rich in
bioactive compounds can be noticed.

The interest in small berry cultivation is growing because of the high value of the
fruit in global food markets. Tissue culture provides an efficient propagation
method for the selected berry genotypes both for the breeding and cultivation pur-
poses.

Four wild Bulgarian species - strawberry (Fragaria vesca L., Rosaceae), raspberry
(Rubus idaeus L., Rosaceae), bilberry (Vaccinium myrtillus L., Ericaceae) and
lingonberry (Vaccinium. vitis-idaea L.) were evaluated in terms of their
regeneration capacity when propagated in vitro by auxiliary organogenesis.

The highest average number of shoots (12.6) was accounted in wild strawberry,
followed by wild raspberry (6.8) on MS medium supplemented with IBA, BAP and
GA. The multiplication indices for bilberry and lingonberry were respectively 7 and
4.6 shoots per explant, cultivated on WPM + vitamin C with addition of growth
regulators 6-[4-hydroxy-3-methylbut- 2-enylamino] purine (zeatin) and N6-[2-
isopentenyl] adenine (2iP). The rooting of wild strawberry was successful on MS
medium supplemented with IBA, BAP and GA, while for raspberry the addition of
only IBA. The rooting potential of bilberry and lingonberry varied between 1.4% to
33.3% (medium Rip and Ri2).

Folin-Cio+calteu, DPPH and FRAP spectrophotometric assays were used for the
assessment of the total phenolic content and the antioxidative properties of
methanolic fruit extracts obtained from ex vitro and in vivo species. The antioxidant
capacity determined by FRAP method was presented the values between 18.73-
35.22 mM TE/g DW and in the case of DPPH assay the obtained values were
situated in the range 63.75-95.65 mM TE/g DW. TPC from analyzed samples was
situated in the range 28.95-53.16 mg GAE/g DW.

Pe3tome: Hanocnenwk ce 3a0emns3Ba MOBUIIEH HHTEPEC KbM HICHTU(GUIIMPAHETO U
3ama3BaHe Ha aHTHOKCHIAHTHUTE CBOMCTBA Ha TOPCKM IUIOJOBE, OOraTh Ha
OHOAKTUBHU ChEANHEHHS.

WHTepechT KbM OTIIIGKIAHETO Ha IpeOHOIUIONHM HapacTBa IOPAad BHCOKAaTa
CTOHHOCT Ha IUIOJIOBETE HAa CBETOBHUTE XPAHUTEIHH Ma3apH. ThKaHHUTE KYATYpPH
ca epeKTUBEH METOJ 32 pa3MHO)KaBaHe Ha N30paHUTE TeHOTHIIOBE Ha SATOJOIUIONHH
KaKTO 32 IIeUTE Ha CeNIEKIMATA, Taka U 32 pa3MHOKaBaHe.

Yernpu muBu Obirapcku Buma - stoma (Fragaria vesca L., Rosaceae), mannna
(Rubus idaeus L., Rosaceae), uepna 6oposurka (Vaccinium myrtillus L., Ericaceae)
u uepBeHa GoposuHka (Vaccinium. vitis-idaea L.) ca oreHeHH MO OTHOINCHHE Ha
TSAXHATA CIIOCOOHOCT 3a pa3MHOKaBaHe iN VIitro upe3 opranoreHes.

Haii-Bucok cpenen Opoit m3apHKH (12.6) € OTUeTeH Mpu JuBaTa AroAa, CIeABaHa OT
miBata wmanwmHa (6.8) Ha MS cpema, momemHeHa c¢ IBA, BAP u GA.
MyNTHILTMKAMOHUAT KOSPUIIMEHT 3a YepHa M YepHa OOPOBHHKA ca CHOTBETHO 7 U
4.6 M3IBHKA Ha eKCIUIaHT, KynTHBHpaHu BbpXy WPM + Butamuu C ¢ qobaBsiHe Ha
pactexxHu perynaropu 6-[4-xunpokcu-3-MeTunoyT-2-eHIIAMUHO| TypHH (3eaTHH)
1 N6-[ 2-uzonentennn] agennd (2iP). BkopeHsBaHETO Ha AUBATA SATOMA € YCIIEIIHO
Ha MS cpena, nomeinHeHa ¢ IBA, BAP u GA, nokaTto nmpu ManuHaTa J00aBUXMeE
camo IBA. TloreHnmanpT 3a BKOPEHsIBaHE HA YepHA M YepBEeHa OOPOBHMHKA BapHpa
mexay 1.4% mo 33.3% (cpena Rio u Ri2).

Folin-Cio+calteu, DPPH u FRAP coekrpodoTroMeTprvHr aHaInW3u Osixa
M3IION3BAHM 32 OIEHKa Ha 00mOTO ()EHOTHO ChIABP)KaHWE M AHTHOKCHIIAHTHHUTE
CBOMCTBAa Ha METAHOJIOBH IUIOJOBH EKCTPAKTH, MONYYEHH OT €X Vitro m in vivo




BHOBE. AHTHOKCHIAHTHHUST KamamuTeT, onpezeneH upe3 meroma FRAP, Gemre
TIpe/ICTaBeH Kato croiHocTH Mexny 18.73-35.22 mM TE/g DW, a B ciyyas Ha
DPPH ananu3 monmydeHWTE CTOHHOCTH Osixa paslojOKeHW B Juana3oHa 63.75-
95.65 mM TE/g DW. TPC or ananm3upaHute NmpoOM ce HaMHpa B AHMAaIa3oHa
28.95-53.16 mg GAE/g DW.

4.2

Georgieva L., I.Tsvetkov, M.Georgieva, V.Kondakova, (2016), New protocol for
in vitro propagation of berry plants by TIS bioreactor, Bulgarian Journal of
Agricultural Science, 22 (No 5), 745-751.

Abstract: The purpose of this study is to explore the possibility of optimizing the
standard protocols for in vitro propagation of important berry crops: raspberry, cv.
Polka and strawberry, cv. Tudla, using bioreactor system. The effectiveness of the
two systems (solid media and liquid in TIS bioreactor, RITA® type) are evaluated in
2 stages - propagation (on MS based media supplement with 0.5 mg.I"t BAP, 0.05
mg.I"t IBA, 0.03 mg.It GA; and 30 g.I' sucrose) and rooting (MS without
hormones supplement with 30 g.I* sucrose). At each stage are measured fresh and
dry weights of the explants, while the rest continued their development. In solid
medium strawberry plants multiplication ratio for 4 weeks was 1.9 while in liquid -
4.1. Respectively for raspberry this ratio was 3.2 and 6.7. Fresh mass of TIS plants
were increased for both species, whereas in plants grown on solid medium was
observed a much higher percentage of dry matter. This means that the high fresh
weight of the plants in a liquid medium is primarily due to water accumulation.
Root initiation of strawberry began about 3rd week and after 5th week all plants
was rooted successfully in both liquid and in the solid medium. For the same time
only few raspberry plants formed roots in the same condition. That is the reason we
tested another 3 variants of rooting systems. All plants of the three variants are
rooted successful within 4 weeks. Highest percent dry weight, where the plants
transferred on solid medium from liquid one (variant 2). Rooted plants were
successfully adapted in soil in a greenhouse. TIS is a promising alternative system
of mass propagation for strawberries and raspberries. The different purposes of
application of the bioreactor system requires further optimization of the growing
medium and precise conditions of cultivation of each species and variety.
Micropropagation for strawberry could be entirely in liquid medium. For raspberry
there is a problem with hyperhydration when the plants stay more time in liquid
medium. We suggest an optimized protocol for mass propagation of raspberries,
which includes plant propagation in a liquid medium (TIS bioreactor) and rooting
them in solid medium.

Pestome: llenta Ha TOBa M3CieABaHE € Ja c€ INPOYYHd BB3MOXKHOCTTA 32
ONTHMH3UpaHe Ha CTAHAAPTHHUTE IPOTOKOIH 3a iN VItro pa3MHO)KaBaHe HAa BaXKHH
JpeOHOIUTONHM KYJITYypH: ManuHa, copt [lonka u sirona, copt Tudla, m3non3Baiiku
OuopeaktopHa cucreMa. EekTuBHOCTTa Ha JBETe CHCTEMH (TBBpIa cpela U TeYHa
B Guopeaxtop TIS, Tunm RITA®) ce omensBaT B 2 eTama - pa3MHokaBaHe (Ha MS
OCHOBHA XpaHHTelHa cpeia ¢ gobaska Ha 0,5 mg.I"t BAP, 0,05 mg.l"? IBA, 0,03
mg.I"t GA; u 30 g.I'! 3axaposa) u Bropenssane (MS 6e3 xopMoHanHa g06aBka ¢ 30
g.I'3axaposa). Ha Bceku eTam ca W3MEpEeHM NPECHHTE M CYXUTE Terya Ha
eKCIUIAaHTHTE, JOKATO OCTaHAIUTE INPOABIDKABAT Pa3BHTHETO CH. llpu sromoBu
pacteHusi B TBbpJa cpeaa KOeUIMEHThT Ha pasMHOXKaBaHe 3a 4 ceamuim e 1,9, a
mpu Te9HH - 4,1. CHOTBETHO IpHU MaJIMHATA TO3HM KoepurmeHT ¢ 3,2 u 6,7. CBexara
Mmaca Ha TIS pacrenusra ce yBenmuuyaBa u 3a IBaTa BHIA, IOKATO IIPU PACTECHHUATA,
OTINISKIAHW Ha TBBpHA cpela, ce HaOIrogaBa MHOTO I10-BUCOK HPOIEHT CYXO
BelecTBO. TOBa 03HauYaBa, 4ye BUCOKOTO CBEXO TETJIO HA PACTEHHATA B TEUHA cpena
ce JABJDKU NPEAMMHO Ha HaTpyIBaHEe Ha BoJa. BKOpEHSABaHETO Ha ATOOM 3aloyHa
OKOJIO 3-Ta cenMMIa M CJeA 5-Ta CeIMHIA BCHYKH PACTCHHUsS OsiXxa BKOpPEHEHH
YCIENIHO KaKTO B TEYHA, TaKa W B TBBPIA cpesia. 3a CHIIOTO BPEME CaMO HSAKOJIKO
MaJIMHOBH pacTeHHs1 o0pa3yBaxa KOPEHH NPH Te3H YCIOBHA. ToBa € MpuUYMHATa 1a
TecTBaMe OlIe 3 BapHaHTa Ha CHCTEMH 3a BKOpEHsIBaHe. BCcHUKM pacTeHHs OT TpuTe
BapUaHTa ce BKOPEHSBAT YCIEHIHO B PaMKHTE Ha 4 cexmuny. Haii-BHCOK mponeHT
CyXO TErJIO, € PEruCTpUpaH, KOraTo PacTeHHsTa ca MPEXBBPIICHN Ha TBBpJAA Cpesa
OT TeyHa (BapwaHT 2). BKOpeHEHWTE pacTeHus ca YCICIHO aJanTHpaHH B
opamkepus. TIS e obemasama anTepHaTHBHA CHCTEMa 32 MacoOBO Pa3MHO)KaBaHE
Ha ATONM W MaJWHHU. PasnuyHnTe menn Ha NpHIOKEHHEe Ha OmopeakTopHaTa
CHCTEMAa H3MCKBAT JONBIHUTEIHO ONTHMHU3HpAaHE HA XpaHWTENHATa cpera Hu
TIPEU3HU YCIIOBUS Ha KyJATHBUpPAHE Ha BCEKU BUI U COPT. MUKpOpa3MHO)KaBaHETO
Ha ATOMM MOXe ja OpAe M3IsuIo B TeyHa cpena. Ilpm mManmHata mMma mpobiem c
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XUIIEPXUApATalUATa, KOraTo pPacTEHUATa CTOAT MOBEYE BpPEME B TEUHA Cpena.
[Ipennarame onTUMU3UpPaH IPOTOKON 3a MACOBO pa3MHOXKaBaHE HA MaJIMHU, KOHTO
BKIIIOYBAa pa3MHOXKaBaHe Ha pacteHusara B TeuHa cpena (TIS Owopeaxrop) u
BKOPEHSIBAHETO MM B TBBPJA CpeAia.
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Yancheva S., M.Georgieva, |.Badjakov, 1.Dincheva, V.Georgiev, V.Kondakova,
(2019), Application of bioreactor technology in plant propagation and secondary
metabolite production, Journal of Central European Agriculture, 20 (1), 321-340.

Abstract: Plant tissue cultures have been widely used in both fundamental and
applied types of research on various biological species, and the scientific interest to
transfer that technology in industrial scale has been rapidly growing. The use of in
vitro technology for commercial propagation of different plant species and the
production of bioactive compounds from them has become profitable industry
worldwide. In the past decades, the progress in plant tissue culture technology was
directed towards the introduction of the liquid medium for cultivation under
submerged conditions in different bioreactor types, and automation of the entire
process. Some applications of modified bioreactor systems and their importance for
the advancement of plant biotechnology in the fields of agriculture, medicine, and
pharmacy are discussed in this review.

Pe3tome: KynTypure oT pacTHTETIHH THKAaHU Ca IIMPOKO H3MOJ3BAHH KaKTO BHB
(byH}laMeHTaHHI/I, TaKa U B IPUJIOKHU U3CICABAHUS BHPXY pa3JINIHA 6I/IOJ'IOFH‘-IHI/I
BUOBC U HAYUYHHUAT MHTECPEC 3a MPEXBBPJIAHC Ha Ta3W TEXHOJOTUA B IMPOMUIIIICH
Mmamab Obp30 HapacTBa. 3MOM3BaHETO HA MH BUTPO TEXHOJOIHS 33 THPTOBCKO
PasMHOKaBaHE Ha pa3jIn4YHU PACTUTCIHU BHJIOBC W IIPOU3BOJACTBOTO Ha
6I/loaKTI/IBHI/I CbE€AUHCHUS OT TAX CE€ NMPEBBPHA B IMEYCIINBILIA MHAYCTPUS B CBETOBCH
Marab. [Ipe3 mocneHuTe NECETHIIETHS HAIPEABKBT B TEXHOIOTHATA Ha
pacTuTesHa ThKaHHA KynTypa Oelle Haco4YeH KbM BBBEXKJAHE HA TEYHA cpena 3a
KY/ITHBUPAHE IPH MNOTONCHH YCIOBUS B DAa3iHYHH BHAOBE OHOPEAKTOPH U
aBTOMAaTM3aLMs Ha Leiaus mporec. HskoMm NpmiokeHus Ha MoAU(UUIHpaHH
OMOPEaKTOPHH CHCTEMH M TIXHOTO 3HAYCHHWE 33 HAlpeqbKa HAa PacTHTENHATA
OuOTeXHONOrKs B 00JIaCTTa Ha CEJICKOTO CTOIAHCTBO, MEIUIMHATA U (papManusTa
ca pasriie/laHu B TO3H 0030D.
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Bozhanska T., M.Georgieva, D.Georgiev, T.lvanov, G.Naydenova, (2019),
Legumes in soil surface maintenance system in the mountain and biological fruit
growing, J. BioSci. Biotech., 8(2): 129-134.

Abstract: The new methods of soil surface maintenance of the artificial grass
establishment or growing of green manure crops applied in modem fruit-growing
have been the subject of research in various Agra-ecological areas in Bulgaria but
they are not yet implemented in the fruit-growing technology. Legumes are a basic
element of these methods because of their nitrogen-fixing system. The present
article summarizes our own and foreign results about the suitability of the different
types of legumes in this trend. Bulgarian studies confirm the role of legumes in
optimizing the nutritional and water regime of fruit crops in the conditions of the
mountain or biological fruit growing. In view of the fact that there are a wide
variety of morphological and biological types of legumes in Bulgaria, it is
reasonable to have a special selection of varieties for soil surface maintenance in
orchards.

Pe3tome: [lpunaranute B CHBPEMEHHOTO OBOLIAPCTBO HOBH METOJM 32
MOAMbPKAHE HA IMOYBEHATA I[OBBPXHOCT Ype3 H3KYCTBEHO 3aTpPEBSIBAHE WU
OTIJIeKIAHEe HA KYITYypH 3a 3elIeHO TOpeHe, ca Owin OOeKT Ha MpoydYBaHE B
pa3UYHU arpoeKOIOTMYHH paliloHM Ha Bbhirapus, HO BCe OIlE HE ca MPAKTUYSCKU
BBBEJ/ICHU B OBOIIApPCKaTa TexHonorus. boboBuTe TpeBH, 3apajan a3oTdukcupaiiara
CH CHCTEMa Ca OCHOBEH eJIeMEHT OT Te3u Meroau. HacrosimaTa cratus 00001iaBa
HAIIIK ¥ YY)KH PE3YJTATH, Kacaelly [IPUTOHOCTTa Ha Pa3IMuHKUTE BUIOBE 0000BU
TPEBH 3a W3MON3BAaHE B TOBa HAmpaBlieHWe. bBATapCKUTE H3CICIBAHUI
MTOTBBPIKAABAT POIIATA HA OOOOBHTE TPEBH 32 ONTHMHU3UPAHE XPAHUTEITHUS U BOJCH
peXMM Ha OBOIMHATA KYJITypa B YCIOBHATA HA IDIAHWHCKOTO WK OHMOJOTHIHOTO
oBomapctBo. OT riegHa TOYKa Ha TOBa, 4e¢ B bBearapus chImecTByBa TOISMO
pazHooOpa3ue OT MOPQOIOTHIHA M OHOJOTHYHH THIIOBE OOOOBH TPEBH, TO
OCHOBAaTeIIHO € Ja ObJe MpoBeleHa CIeIMadHa CeIeKIUs Ha COPTOBE 3a
O AbPKaHe Ha TOYBCHATA TIOBBPXHOCT B OBOITHUTE HACAKICHHS.
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Georgieva M., V. Kondakova, S.Yancheva, (2020), A comparative study on
raspberry cultivars in micropropagation, Bulgarian Journal of Agricultural Science,
20 (1), 321-340.

Abstract: The aim of the present study was to clarify the effectiveness of a
simplified protocol for micropropagation of raspberry cultivars, such as Samodiva
(control), Meeker, Willamette and the candidate cultivar of Magdalena (passed
through DUS test) as prospective ones, which are suitable for cultivation in the
mountain and hilly regions of Bulgaria. The effect of growth regulators BAP (0.5
mg 1) and 1BA (0.01 mg I) on proliferation capacity and shoot length over six
passages was established. The highest multiplication potential 3.9 at the fifth
passage and average length of the shoots 3.76 cm (fourth passage) were registered
in the candidate cultivar of Magdalena. The best rhizogenic ability was recorded in
Samodiva - 80.5%. These results show that genotype is the primary factor
determining a high propagation and economically significant efficiency in this pro-
cess. The application of simple medium for all studied genotypes is towards
commercial propagation, comparing their growth characteristics and obtaining pre-
base material for planting in a production nursery and further investigations.

Pe3tome: llenra Ha HACTOSIIOTO M3CIIENBAHE € Jia CE€ M3SCHU e(pEeKTHBHOCTTA Ha
ONPOCTEH MPOTOKOJN 32 MHKPOpa3MHO)XKaBaHE Ha COpTOBeTe ManuHa Samodiva
(rxoutpomna), Meeker, Willamette n kanaumatr copra Magdalena (nmpemunan mpe3s
DUS Tect) karo MNEpPCHEKTUBHU, KOWTO Ca TMOAXONANIM 32 OTIVICKJaHE B
TUIAHMHCKUTE M XBJIMHCTH paiioHM Ha bbarapus. YcraHoBeH e edekTbT Ha
pacrexnute perynatopu BAP (0,5 mg 1) u IBA (0,01 mg 1) Bepxy kanauurera
Ha mponudepanys U IBDKUHATA HA JIETOPACTUTE MPH IIecT nacaxa. Haii-Bucok
pa3sMHOXKUTETeH MoTeHnuan 3,9 mpu mneTus nacaXk W CpeldHa JbDKMHA Ha
neropacture 3,76 cM (4eTBBPTH Macak) ca PErHCTPUPAaHU IpPU KaHAWAAT-COPT
Marnanena. Haii-noOpa puzorenHa criocoOHOCT € peructpupana npu Camonusa —
80,5%. Te3u pe3ynraTi moka3BaT, 4e TEHOTHIIBT € OCHOBHHAT (haKTOp, ONpeesi
Pa3sMHOXKUTEITHATa CHIOCOOHOCT M MKOHOMHMYECKaTa e(EeKTHBHOCT B TO3M IIpOLEC.
[Ipunaranero Ha eaHa, ONPOCTEHA CpeAa, MOAXOZAIIA 3a BCHUKU HU3CICIBaHU
TEHOTHIIOBE € CTHIIKA KbM ThPIrOBCKO pa3MHOXKaBaHE, IIPH CPABHSABAHE HA TEXHUTE
XapaKTePUCTUKK Ha PACTEX U MOJy4aBaHe Ha Npea0da30B MaTepHal 3a 3acakiaHe B
MPOU3BOJCTBEH PAa3CaJHUK U 33 NO-HATATHIIHU U3CIEABAHUSL.
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ArtanacoBa C., M. T'eopruesa, JI. I'eoprues, (2020). KopenainoHHu 3aBHCHMOCTH
MEXy BETCTATUBHU W PENPOMYKTHBHH MposiBu mpu copt Willamette, Journal of
Mountain Agriculture on the Balkans, 23 (6), 219-234.

Abstract: The study observed the vegetative and reproductive characteristics of
raspberry cultivar Willamette. The field experiment was set on two planting
variants at the intra-row area - 0.50 m and 0.30 m and at inter-row spacing of

3.0 m. The scientific experiment was conducted in a collection plantation of the
Research Institute of Mountain Stockbreeding and Agriculture in Troyan in the
period of 2018-2020. The vegetative indicators, such as average number of shoots,
average height and average thickness of shoots of one linear meter of intra-row area
were analysed and also some reproductive indicators, such as average fruit weight
(g), and average yield per 1 m2. In the first experimental year in ‘Willamette’
cultivar, the largest average number of shoots (33.83) was found from the shorter
planting distance and the highest average plant height (2.23 m) of the same variant.
The average thickness of the shoots in the tested cultivar is in the range from 5.31
mm/1m? to 7.37 mm/lm? - In terms of reproductive performance, Willamette
cultivar was characterized by significantly higher yields at a shorter planting
distance and in all three experimental years with 1767.5 g/Im? in 2018 r, 1648.17
g/1m? 2019 r. and 2652.83 g/1m? in 2020 r. The highest average fruit weight was
2.74 g in the first planting variant in 2018.

Pe3tome: l3cnenBaHeTo MpociessiBa BEreTaATUBHUTE M PENIPOLYKTHBHUTE NPOSBU
Ha copt mamuan Willamette. TTonckusaT onuT e 3aI0%eH B JiBa BApUAaHTA Ha 3aCax-
JlaHe Ha pacTeHusTa BbB BbTpepenoBara miom - 0.50 m u 0.30 m mpu Mexmay-
penoBo pascrosuue 3.00 M. HayqHusT eKCieprMeHT € TMPOBENICH B KOJEKINOHHO
Hacax/eHne Ha VHCTUTYT TO IUIAHWHCKO >KHBOTHOBBJACTBO W 3EMeENENHe, Tp.
Tposin mpe3 neproga 2018-2020 r. AHanu3upaHM ca BEreTaTUBHUTE TOKA3aTEINTE
cpeneH Opoll M3IBHKH; CpelHAa BHCOYMHA W CpeqHa aedennHa Ha M3IBHKHATE OT
€IMH JINHEEH METhp Ha BBTPEpeNoBaTa IUIONI M PENpPOAYKTHBHHUTE IIOKa3aTeNn
CPEIHOTO TerIo Ha wiona (), u cpesien noomB Ha 1 m? . TIpe3 mbpBaTa rojHa ot
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onuta npu copt Willamette e ycranoen Haii-ronsim cpeneH Opoit m3npaku (33.83
Op.) OT MO-MAaJKOTO PA3CTOSHHE Ha 3acaKJaHe Ha PACTCHUATa M Hail-roisma
CpellHa BHCOYMHA Ha pacTenusta (2.23 m) ot cbims BapuaHt. CpeqHata aeOennHa
Ha M3ABHKMTE TIPH M3IMTBAHUA COPT € B rpanumute ot 5.31 mm/lm? no 7.37
mm/1m?2, Tlo oTHOLIEHHe HAa PeNpoAYKTHBHMTE mokaszatenu copt Willamette ce
XapaKTepu3upa ChC 3HAYUTEIHO MO-BHCOKU JOOWBH TIPH MO-MAJIKOTO PA3CTOSHHE
Ha 3aca’kJaHe Ha PACTEHMATA U TIpe3 TPUTE TOAMHHM OT onmura 1767.5 g/1m? 3a 2018
r., 1648.17 g/1m? 3a 2019 r. u 2652.83 g/Im? 3a 2020 r. KoncTaTtupaHo e Haii-
TOJISIMO CPEJHO TErNIO Ha ioJa 2.74  mpH MbPBH BapHAHT Ha 3acaKlaHe mpes3
2018 r.

4.7

Ivanova P., D. Georgiev, M. Georgieva, S. Atanasova, |. Bakalov (2020). Sensory
Characteristics of Raspberry Cultivars, Journal of Mountain Agriculture on the
Balkans, 23 (6), 235-243.

Abstract: A study of cultivars, candidate cultivars of raspberries and a hybrid
between a blackberry and raspberry called tayberry ‘Medana’. They are provided
and grown by RIMSA-Troyan for sensory evaluation in IFPQ-Plovdiv. The
objective was to qualify and select cultivars for fresh consumption, for processing
in the form of semi-manufactured and frozen products. Based on a generalized
sensory evaluation and evaluations of color, appearance, texture, taste and aroma,
the tasters preferred the cultivars ‘Tulameen’ 235 and ‘Medana’ for fresh
consumption, ‘Meeker’, ‘Samodiva’, candidate cultivar ‘Magdalena for processing,
and ‘Autumn bliss’ for freezing.

Pesrome: [lpoBeneHo € u3cielBaHe Ha COPTOBE, KaHIWIAT-COPTOBE MaJWHU U
KBIIMHO-MauHOB Xxubpu Taiibepu coptr Medana, mpemocTaBeHd W OTIJIEAHH OT
NIDK3-Tposia 3a censopHa ornenka B MKKX-ITnoBnuB ¢ men aa ce okauecTBAIT U
nozibepar copToBe 3a MpsicHa KOHCyMalys, 3a npepaboTka BbB BUJ HAa MPOJYKTH,
nonydaOpukaTy u 3a 3amMpassiBaHe.

Ha ©Oa3ata Ha 0000IlcHAa CCH30pHA OIICHKA W OICHKHTE IO TOKA3aTeld I[BAT,
BBHIIEH BHJ, KOHCHUCTEHIIMS, BKYC M apoMarT, JAEryCTaTOpUTE IpEeArodYeroxa 3a
npsicHa KoHcymarmsi coproBete Tulameen u Medana, 3a mpepaGoTka copToBeTe
Meeker, CamomuBa, KaHaMAAT-COPT MarmaneHa, a 3a 3ampassBane copt Autumn
bliss.
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bamxaxos 1., U. [lunuea, B. Konnakosa, 1. IBanos, P. Bpanuera, B. ['eoprues,
M. I'eopruesa, /[. I'eoprues, A. IlaBnoB, OrneHka Ha TEHETHYHOTO pa3HOOOpazue
cpen muBM srofomIonHu BumoBe upe3 RAPD wmapkepu, Journal of Mountain
Agriculture on the Balkans, (2021), No 6, 414-427.

Abstract: In this study we present our initial results on the assessment of genetic
diversity among wild Bulgarian berry accessions (Rubus idaeus L. Fragaria vesca
L., Vaccinium vitis-idaea L., Vaccinium myrtillus L.) using fve single 10-mer
oligonucleotide primers for Random Amplified Polymorphic DNA (RAPDs)
markers. Plant material (leaves) was collected from two natural abitats — the Balkan
Mountain, Central Balkan (Beklemeto area) and West Rhodope Mountain (near
Perelik hut). Genetic distances are calculated based on a binary matrix. The
phylogenetic distances calculated from RAPD data ranged from 0.63 (strawberry
populations) to 0.82 (bilberry populations) thus indicating that a high level of gene
diversity presented in the selected genotypes. In order to characterize the structure
and grouping of berry accessions, a dendrogram deriving from UPGMA clusted
analysis based on the genetic similarity (GS) coefficient matrix was designed.
RAPD analysis provided to be efficient for discrimination of accessions within the
same species with similar morphological characters.

Pe3tome: B HacTosIIOTO M3ClIenBaHE MpEACTaBsIME PE3YITAaTH OT OLCHKAaTta Ha
TEHETHYHOTO pa3HooOpaszue npu ausu sromorutonnu (Rubus idaeus L., Fragaria
vesca L., Vaccinium vitis idaea L., Vaccinium myrtillus L.) upe3 n3non3sane Ha et
10-MepHHM €IMHUYHM OJNUTOHYKJICOTHAHU mpaiiMepa 3a Random Amplified
Polymorphic DNA (RAPD). PactuTenHusT MaTepHa € ChbOpaH OT JIBa €KOJOTHYHH
paiiona - Crapa manuHa, Llenrpanen bankan (M. beknemero) n 3amanan Pogorm
(kpaii xmwxa Ilepenuk). I'eHeTHYHHUTE OUCTAHIMK Ca W3YHCICHH BH3 OCHOBA Ha
6unapHa MaTpuna. lananute Bapupat ot 0.63 (mpu nomynanuure ot siroan) 1o 0.82
(mpu TomynanMuUTe OT YEepHH OOpPOBMHKH), KOETO IOKa3Ba BHCOKO HHBO Ha
TEHEeTHYHO pa3HooOpas3me Ipu m3cienBaHuTe obpasnu. Ha tasm 6asza e mpoBeneH
Wepapxmuen KiubcTepeH AHamu3 upes MeToJa HAa HeENpeTerieHaTa IBOMKA C
aputMetnyHa cpeaHa croiHoct (UPGMA) m e moctpoeHa [eHAporpama,
TIPEICTABSIIIA PA3NPEACICHUETO HA TCHOTUIIOBETE M IMCTAHIIMUTE TIOMEXTY UM.
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AHanu3beT € G(beKTI/IBGH 3a pasrpaHnv4aBaHC HaA 06pa3111/1 B pPaMKHUTC Ha CJIMH U ChIIN
BUJ CbC CXOJHHU MOp(l)OJ'IOFI/I"IHI/I XapPAaKTCPUCTUKH.

4.9

Atanasova, S., M. Georgieva, D. Georgiev, E. Markov, Content of biologically
active compounds in the leaves of ‘Willamette’ and ‘Meeker’ raspberry cultivars,
Scientific Paper, Series B. Horticulture (2021), 15-19.

Abstract: The present study observed the content of biologically active
compounds in raspberry leaves in different phenophases (full blossoming, fruit
harvesting and after fruit harvesting) and two stages of agrotechnics (0.50 m, 0.30
m).. The study was conducted during the period 2019-2020 in a collection
plantation of the Research Institute of Mountain Stockbreeding and Agriculture in
Troyan with two introduced raspberry cultivars Willamette and Meeker. The field
experiment is based at intra-row spacings between plants (0.50 m and 0.30 m) and
inter-row spacings of 3.00 m. The content of biologically active compounds in the
leaves was found during the phenophases: full blossoming, fruit harvesting and
after fruit harvesting. The results show that the highest content of the studied
indicators chlorophyll "a", chlorophyll "b" and B carotene in the leaf samples is the
cultivar Willamette, with a variant of 0.50 m, respectively (2.56 mg /g, 1.62 mg/ g,
1.44 mg / g ), from 2019 in the phenophase of full blossoming of plants. In the
Meeker cultivar, the highest content of chlorophyll "a" and B carotene was found
from the variant of 0.50 m in 2019 in the phenophase of full blossoming (1.80 mg /
g, 1.10 mg / g) and chlorophyll "b" from the same variant after fruit harvest for
2020-1.04mg/g.

Pe3rome: HacTosimoTo mpoy4BaHETO MPOCHEIsBa ChIbPKAHUETO HA OHONOTHYHO
AKTUBHU CBHCAUHCHUA B JIMCTAa HAa MAJIMHU IIpU PaA3JIMYHAU arpoT€XHUKU Ha
3acaxkJaHe Ha pacTeHusTa. M3cienBaHero e mpoBeneHo npes nepuona 2019-2020
I'. B KOJICKIIMOHHO HaCaXJACHUEC Ha I/IHCTI/ITyTa 110 INTaHUHCKO XUBOTHOBBIACTBO U
3emMezenue —Tp. TposiH ¢ 1Ba HUHTPOAYLIMPAHUA copTa MajduHu Bumamer u Muiiksp.
[ToNCKUAT OMUT € 3aJI0KeH MPHU BHTPEPEIOBU PAa3CTOSIHUS Ha 3aca)IaHe MEKIY
pacrenmsata (0.50 m u 0.30 m) u mexmypemosu - 3.00 m. CeappkaHneTo Ha
OUOJIOTMYHO AaKTUBHU CBHEIMHEHUs B JIMCTaTa € YCTAaHOBEHO II0 BpeMe Ha
¢denodaszure: macoB ubdrex, Oepurba Ha IIIOmOBETE M Ciief Oepurda Ha
wioposere. Pesynrarure 1mokasBaT, 4Y€ C HalW-BUCOKO CBhIbpP)KAHUE Ha
U3CIIEIBAHUTE TIOKa3aTelIn XJIOPOpHa ,,a“, Xjaopodui ,,0° U KapOTeH B JIMCTHUTE
npobu ce ormmyaBa copT Bumamer, mpu Bapuant 0.50 m, crorBerHO (2.56 mg/g,
1.62 mg/g, 1.44 mg/g), ot 2019 r. BeB eHodaza MacoB Mb(HTEXK HA PACTCHHATA.
IIpu copr Muiikbp Hali-BUCOKO ChAbpPXKAaHHE Ha XJopodui ,,a“ U KapoTeH e
koHcTatupaHo 1pu BapuaHt 0.50 m mpe3 2019r BbB deHodasza mMacoB ubPprex —
(1.80 mg/g, 1.10 mg/g) a Ha xmopod ,,0“ OT ChIMS BapHAHT ciie] GepuTdaTa Ha
miogosere 3a 2020r — 1.04 mg/g.
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Atanasova, S., M. Georgieva, D. Georgiev, Correlation dependences between
vegetative and reproductive characteristics of “Meeker” cultivar, Bulgarian Journal
of Agricultural science, (in press).

Abstract: The objective of the experiment was to trace the correlation dependences

between the vegetative and reproductive manifestations of ‘Meeker’ raspberry
cultivar. The field experiment was set at a row spacing of 3.00 m and two variants
of intra-row spacing - 0.50 m and 0.30 m. The scientific experiment was conducted
in a collection plantation of the Research Institute of Mountain Stockbreeding and
Agriculture in Troyan in the period of (2018-2020). The vegetative indicators and
reproductive indicators, such as number of shoots, height and thickness of shoots
per one linear meter of intra-row area were analysed and also fruit weight (g), and
yield per 1 linear m. In the first experimental year, the largest average number of
shoots (23.00) was found from the shorter planting distance and the largest average
plant height (216.59 cm) of the same variant. The average thickness of the shoots in
“Meeker” cultivar was in the range from 5.98 mm (0.30 m) to 7.59 mm (0.50). The
highest average yield of 1838.50 g/m was reported from the second variant of
planting in 2020, while the highest average fruit weight of 3.07g was registered in
the same variant, but in 2018.

Pestome: llenrta Ha onmra € MpoCIENsBaHE HA KOPENALMOHHM B3aHMOBPB3KU
MEXJy BEreTaTHBHUTE W DPENpPOAYKTHBHUTE MPOSBH Ha cOpT ManuHu Meeker.
[MonckuaT onuT € 3aM0KeH IpH MeXAypenoBo pascrosaue 3.00 M u 1Ba BapraHTa
Ha BbTpepenoBo pascrosaue — 0.50 m u 0.30 M. Hay4HusT ekcriepuMmeHT e
MIPOBENEH B KOJEKIMOHHO HacaxxgeHue Ha MHCTUTYT 1o IUIaHMHCKO
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JKUBOTHOBBJCTBO M 3emejenue, rp. TposH mnpe3 mnepuoma (2018-2020).
AHanM3MpaHu ca BEreTaTHBHUTE W PENPOAYKTHBHHUTE ITOKa3aTeNd Opoi M3IbHKH,
BHCOYMHA U JieOenrHa Ha M3JBbHKUTE OT €IWH JIMHEEH METhp Ha BBTpEpenoBarta
IO, TErJo Ha IUioAa M Jjo0uB Ha liomHeeH m. [Ipe3 mppBaTa rogMHa OT OIMUTA
nipu copT Meeker e ycTaHoBeH Hail-ronsiM  cpezaeH Opoi m3abHKH (23.00) ot mo-
MAaJIKOTO Pa3CTOSHHE Ha 3aca’kAaHe Ha pacTeHHATa U Hali-ToJIsIMa CpellHa BUCOYMHA
Ha pacreHusTa (216.59 cm) ot ceimms BapuanT. CpenHarta neGerHa Ha U3IBHKUTE
MPY U3MUTBAHKS COPT € B rpanunure ot 5.98 mm (0.30 m) mo 7.59 mm (0.50 m).
OrtuereH e Haii-BHCOK cpereH n06uB 1838.50 g/m or BTOpHM BapuaHT Ha 3acaXkaaHe
Ha pacreHusara npe3 2020 r. m Hal-roiasMo cpeaHo Terio Ha moga 3.07g or
CBIMs BapHUaHT, HO npe3 2018 1.

7.1

Atanasova S., M.Georgieva, D.Georgiev, (2020). Vegetative Changes in Raspberry
Cultivars under Various Agrotechnic Events, Journal of Balkan Ecology, vol.23
(2), 139-144.

Abstract: The paper deals with the vegetative performances of raspberry cultivars
with distance of 0.50 m and 0.30 m at a row of 3 m. The scientific experiment was
conducted during the 2018-2019 period in a plantation of the Research Institute of
Mountain Stockbreeding and Agriculture, Troyan. Some vegetative manifestations
of raspberry cultivars at different planting distances in the intra-row area were
traced. The average values of number, height and thickness of shoots per meter of
the intra-row distance were observed. The highest average number of shoots was
recorded in the Magdalena cultivar (34.17 in 0.50 m). The highest average shoot
height was recorded for Meeker and Willamette. The thickes shoots were found for
Samodiva in both planting distanced.

Pestome: Cratusara pasmiexaa BEreTaTUBHUTE XapaKTEPUCTHKA Ha COPTOBE
MaJuHM ¢ pa3cTosHue Ha 3acaxaaHe oT 0,50 m u 0,30 m npu IbKUHA HA peaa OT
3 m. HayuHusaT ekcrmepumMeHT € TmpoBeieH mnpe3 nepuoaa 2018-2019 r. B
HaCaXJCHUEC Ha I/IHCTI/ITyT IO INIAaHWHCKO KUBOTHOBBACTBO M 3C€MCICIIUC, TpOHH.
[Ipocneaenu ca HIKOM BEreTaTUBHU NMPOSBU Ha MAJIMHOBU COPTOBE MPHU Pa3TUYHU
pascrosiHUs Ha 3aca)<aHe BbB BbTpepenoBara ruionl. HabmoaaBanu ca cpeqHuTe
CTOMHOCTH 3a OpoOl, BHCOYMHA U JeOenrHa Ha WM3IBHKUTE 33 €IUH METhD OT
BBTPEPEIOBOTO pa3crosnue. Hait-Bicok cpeneH Opoil M3ABHKU € PErHCTpUpaH Npu
copt ,Marmanena“ (34,17 mpu 0,50 m). Haii-Bucoka cpenHa BHCOYMHA Ha
U3JABHKUTE € pEerucTpupaHa mnpu copT ,,Muiikbp® u ,Bunamer. Haii-nebenn
U3ABHKH ca HaOJro1aBanu rpu ,,CaMo/iMBa‘“ M 3a IBETE pa3CcTOsHUE Ha 3acaKaaHe.
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Georgiev D., M. Georgieva, (2020), Drying blackcurrant fruit in a dryer with an
alternative source of energy, Scientific Paper, Series B. Horticulture, vol. LXIV, No
2, 57-60.

Abstract: The alternative sources of energy for fruil drying preserve to some extent
the ecological purity of the final product and its fectiveness, The following cultivars
were included in the present study: ‘Ometa’, ‘Titania’, ‘Neosaipayushtasya’,
‘Bogatir’, ‘Byurlovska’ ‘Ben Lomond’ and ‘Ben Sarck’ in the collection plantation
of The Research Institute of Mountain Stockbreeding and Agriculture, Troyan. The
experiment on drying blackcurrant fruit, without any direct sun light, was
conducied in 2019.

The aim of the present study was to observe the suitability of this type of drying of
blackcurrant fruit as well as the changes in their biochemical composition. The
highest refractometric substance in fresh fruit was found in ‘Ometa’ (19.0%). The
highest content of total (6.85%) and inverted (5.50) sugar was found in
‘Neosaipayushtasya’.

Dry matter in dried fruit was within the range of 81.43% (‘Neosaipayushtasya’) to
87.74% (‘Ometa’). The highest values of total and inverted sugar were found in
fruit of ‘Titania’ (6.10%) and sucrose in ‘Ometa’ (3.04%).

Pe3tome: 3mon3BaHeTo HA alTEpPHATUBHHM W3TOYHWIIM HA €HEPIWS C IIEN CyIICHE
Ha IDIOZOBE HaMHUpa TNPHIOXKEHWE, 3apajd 3ara3BaHe B JaJeHa CTENeH Ha
€KOJIOTMYHATa YHCTOTAa Ha KPaWHUs MPOAYKT M MKOHOMHYECKaTa My e(eKTHBHOCT.
B wum3cnenBanero ca BkiroueHn coproere: Omera, Turanma, Heocwitmaromacs,
Boratup, bropnoscka, ber Jlomonn n ben Capek oT KOJEKIIMOHHO HAacaXIECHHE Ha
WHCTUTYT TO ITAHMHCKO >XMBOTHOBBJACTBO M 3emenenue-TposH. OmuThT Che
CyIIeHe Ha KAacCHCOBH IUIONIOBE, 0€3 NUPEKTHO CIBbHYEBO HarpsBaHe € MpPOBEACH
mpe3 2019 1.

Ienta Ha HACTOANIOTO MPOYYBAaHE € MPOCHEASBAHE MPUTOAHOCTTA HAa TO3U THI
CYIIEHE Ha KACHCOBH IUIOJIOBE KAKTO M N3MCHEHHITA B OMOXUMHYECKHSI M CHCTaB.
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C Hal-BHCOKO pe(pakTOMETPUYHO BEIIECTBO OT IPECHUTE IUIOAOBETE CE
ommyaBat Te3u Ha copt Omera - 19,0 %, a chappkanuero Ha obdmm (6,85 %) u
nHBeptHa (5,50 %) 3axapu e Haii-ronsmo npu Te3n Ha Heocwitmatomacs. Cyxoro
TErJIOBHO BEIIECTBO IIpU CYHNIEHWTE IUIOAOBE € B auamasoHa oT 81,43 %
(Heocwinaromacs) mo 87,74 % (Omera). CroifHOCTHTE HA OONINTE W WHBEPTHA
3axap ca Hal-BUCOKH B IUTOJIOBETE OT copT Tutanua - 6,10 %, a Ha 3axapo3a npu
te3u Ha OMera - 3,04 %.

7.3

Atanasova S., M. Georgieva, D. Georgiev, (2020), Reproductive potential of in
vitro raspberry cultivars grown on poorly productive soils, Scientific Paper, Series
B. Horticulture, vol. LXIV, No 2, 35-38.

Abstract: Biotechnological approaches for the production of raspberry planting
material is a fundamental technology to obtain healthy, homogeneous and cultivar
authentic plants.

The objectives of the present study were raspberry cultivars, such as: 'Willamette',
'Meeker', 'Samodiva' and 'Magdalena’ - a candidate cultivar. The experiment was
carried out in the collection plantation of the Research Institute of Stockbreeding
and Agriculture, Troyan, in the period of 2018/2019. The field experiment was set
with various intra row spacing (0.30 and 0.50) and inter row spacing (3.00 m).

The highest average fruit weight was found in 'Meeker' (2.91 g) at a planting
distance of 0.50 m and 'Magdalena’ - a candidate cultivar (2.87 g) at a planting
distance of 0.30 m. The highest average yield per 1 m? was registered for
'Willamette' (1707.84 @), 'Magdalena’ - a candidate cultivar (1605.92 g) and
'Meeker' (1469,17 g) at intra row spacing of 0.30 m.

Pe3tome: 13mon3BaHeTo Ha OMOTEXHOJNOIMYHUTE MOAXOJM 33 MPOW3BOJCTBO Ha
NOCaIbYeH MaTepuall OT MaJHHHU € OCHOBHA TEXHOJIOTHS 32 TOJy4aBaHe Ha 3]]paBH,
XOMOI'CHHH U COPTOBO aBTCHTUYHU PACTCHUS.

3a 00exTH Ha W3CIEBAaHETO ca M30paHHM copToBeTe MajuHU: Bunamer, Muiikbp,
CamoauBa u kaHmunat-copt Marnanena. HaydHHST eKCiEepUMEHT € TpOBeleH B
KOJNIEKIIMOHHO HacaKJeHWe Ha VIHCTHTYT MO IUIAHMHCKO J>XHBOTHOBBJICTBO H
3emenenue-Tposu mpe3 nepuoma 2018 r.-2019 r. [loackuAT onmuT € 3ajJ0XKeH Npu
pasnuunu BeTpepenosu pascrosuus (0,30 m u 0,50 m) u mexaypenoso - 3,00 m.
Haii-ronsiMo cpegHo Tersno Ha IUIOLOBETE € OTYETEHOTO NpU COpToBeTe MHUKBD
(2,91 g) ot pascrosiHue Ha 3acaxmane Ha pacteHusaTa or 0,50 m U KaHIAUAAT-COPT
Marpanena (2,87 g ) ot pascrosHue Ha 3acaxnane ot 0,30 m. Haii-Bucok cpenex
106uB or 1 m? e peructpupas npu coproere Bunamer (1707.84 g ), kanaunar
copra Marmanena (160592 g) u Muiiksp (1469,17 g) mpu BBTpepenoBO
pascrosiaue - 0,30 m.
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Georgieva M., (2020), In vitro Propagation of Vaccinium Species, Journal of
Balkan Ecology, vol.23 (2), 145-153.

Abstract: The paper deals with the Vaccinium species, which is a crop of major
economic importance globally. The increasing interest in recent years in Bulgaria is
due to the extremely valuable biochemical composition of fruits and leaves, which
are used in the cosmetic, pharmaceutical and food industries. Its anticancer, anti-
inflammatory and anti-diabetic properties are due to its bioactive components, such
as total phenols, flavonoids, anthocyanins, etc. It is especially useful for the normal
functioning of physiological processes in the human body. The present paper
presents information on tissue cultivation of Vaccinium species as a tool for ob-
taining high quality plant material for research and commercial purposes.

Pe3tome: bopoBrHKaTa € KynTypa ¢ BaKHO CTONAaHCKO M MKOHOMHYECKO 3HAUCHHUE
B cBeTOBeH Mamad. HapacTBamust uHTEpec KbM Hesl TIpe3 IOCIEIHUTE TOJUHHU B
Brirapust ce IbIDKU Ha M3KIIFOYUTETHO [EHHMS OMOXMMHUYEH ChCTaB HA IUIOJOBETE
W JMcTata, KOMTO HAMHpPAT NPHIOKEHHE B KO3METHYHATa, (apMauepTHyHa U
XpaHUTeNHa WHAycTpus. Ha HamuyHuTe OHMOAKTHBHM KOMIOHEHTH KaTO OOLIH
¢deHony, (GraBOHOMIW, AaHTONMAHM M JAp. C€ JBIDKAT IPOTUBOPAKOBHTE,
MIPOTHBOBB3MANATEHATE U AHTHAWMAOCTHH U CBOMCTBA, KOWUTO S MPABST OCOOCHO
TIOJI€3Ha 32 HOPMAJTHO (YHKIHOHUpAHE HA (PU3UOIIOTHYHHUTE MPOLIECH B YOBEIIKHS
opraun3pM. Cratmsra mnpencraBs nH(popManuss OTHOCHO BB3MOXKHOCTUTE 3a
THKaHHO KYJITHBHpPAaHE Ha OOpOBHHKM KaTO HMHCTPYMEHT 3a IIOTydyaBaHE Ha
BHCOKOKAYECTBEH PACTHTEIICH MaTEepHAN 32 HAYYHH W3CICIBAHHUA W KOMEPCHATIHA
LETTH.
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Georgieva M., (2020), Regenerative capacity of leaves and stem segments of six
genotypes of Vaccinium Corymbosum L., Scientific Paper, Series F.
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Biotechnologies, vol. XXIV, No 2, 11-16.

Abstract: The aim of the present study is to observe the capacity of adventitious
organogenesis of leaves and stem segments of six cultivars of high bushblueberry.
The effect of WPM cultural medium enriched with 3 mg/l zeatin, 3 mg/l zeatin
ribozoid and 2 mg/l 2-iP on the regeneration potential, average and total
regeneration rates was assessed. Direct organogenesis is different for individual
genetic types of genus Vacciniwn. The regenerative response in most of the
variants is in favour of the stem segments as explant sources. The highest average
number of regenerants was recorded in leaf segments of 'Bluejay’ genotype - 5.6
numbers/explant at A, medium.

Pe3tome: llenta Ha HACTOALIOTO M3CNEABAHE € Ja Ce MPOCISIH CIOCOOHOCTTA 3a
aJIBEHTUBEH OpraHOT€He3 Ha JIUCTa U CTHOJIEHM CerMEHTH Ha IIEeCT CcopTa
BUCOKOXpacToBa OopoBuHKa. OneHeH e edexTsT Ha WPM kynTypanHa cpena,
oborarera ¢ 3 mg/l zeatin, 3 mg/l zeatin ribozoid u 2 mg/l 2-iP BBpXY
pereHepaloHHuUs MOTEHIMA, CPEJHUST U 001 Opoil pereHepaHTH OT EKCIUIAaHT.
JIUpEeKTHUAT OpraHOreHe3 € pas3IM4yeH 3a OTJEIHUTE TIEHOTUIIOBE OT poJa
Vaccinium. PereHepaTHBHHSAT OTrOBOp B MOBEUYETO OT BapHAHTUTE € B TOJ3a Ha
CTHOJIEHUTE CErMEHTH KaTo HM3TOYHHMIM Ha eKciuianTt. Haii-BHcOk cpemeH Opoi
pereHepaHTH € pervucTpupaH B JHMCTHU cerMeHTH Ha reHorun "Bluejay" - 5,6
Opost/excmuiant Ha Ay cpena.

7.6

Nsanora II., JI. T'eoprueB, M. I'eopruena, (2020), IlBeroBu mnapamerpu Ha
PEMOHTaHTHHM COPTOBE MalHMHHM ChXPaHEHH MpH 3aMpaseHd ycmosws, Journal of
Mountain Agriculture on the Balkans, 2020, 23 (5), 172-182.

Abstract: The impact of the cultivar and the process of storage under frozen
conditions of two remontant raspberry cutivar ’Lyulin’ and *Autumn bliss’ on the
colour stability and quality colour characteristics of fruits were studied. The studied
raspberry cultivars, such as ’Lyulin’ and ’Autumn bliss’ were grown and provided
by a collection plantation of the Research Institute of Mountain Stockbreeding and
Agriculture - Troyan. Storage under frozen conditions -18°C for 12 months and
instrumental colour measurement were carried out at the Institute of Food
Preservation and Quality - Plovdiv. It was found that *Autumn bliss’ cultivar had
the most stable colour after a 12-month storage during spring-summer fruit-bearing.
The storage period did not affect the colour stability of the remontant cultivar. The
fruit-bearing period affected the colour characteristics of the fruit.

With statistically indistinguishable values are the quantitative indicators of colour
saturation and colour tone, as well as the quantitative values of red and yellow
colour tone of the fruit. The cultivar and storage parameters of fruit did not affect
the colour characteristics mentioned above.

’Lyulin’ cultivar showed a significant colour difference in fruits stored for 12
months under frozen conditions from the spring-summer fruit-bearing, compared to
the fresh raw material. The red and yellow colour tone of fruits reduced
significantly during storage from their first fruit-bearing, as the storage period had
an impact.

The changes in the quality colour parameters of fruits from both periods of fruit-
bearing were insignificant in terms of colour saturation and colour tone. The data
show that in the stored fruits from the second fruit-bearing, the colour brightness
increased compared to the fresh fruits. The total colour difference in fruits from the
second fruit-bearing was smaller, compared to the stability of fruits from the first
fruit-bearing of the cultivar. The cultivar with fruit-bearing period had an impact.

Pestome: TIpoydeHO € BIMAHHETO HA COpPTA M MPOIECAa HA ChbXPaHEHHE MpPH
3aMpaseHy YCIOBHS Ha J[Ba PEMOHTaHTHH copra mammau Lyulin m Autumn bliss
BbPXY CTaOMIIHOCTTA HA I[BETA M KAYECTBEHHTE IIBETOBH XaPAKTEPUCTHUKH HA
IUIOJIOBETE.

Wscnenanure coproBe Mammuu Lyulin m Autumn bliss ca orrremann u
NPEIOCTABEHH OT KOJIEKIIMOHHO HACAXKCHHE Ha MHCTHTYT MO [UIAHWHCKO JKHBOT-
HOBBJICTBO U 3eMeIeiue - TPOsiH.

CobxpanenneTo mpy 3aMpaszeru yciaoBust -18°C 3a 12 mecena 1 HHCTPYMEHTAIHOTO
M3MEpBaHe Ha IBETa Ca MpoBeneHH B MHCTUTYT MO KOHCEPBUpAHE W KAYECTBO Ha
xpaHuTe - [L1oBuB.

VYcTaHOBEHO €, 4e ¢ Haii-cTaOuileH IBSIT [0 BpeMe Ha ChbXpaHeHue e copT Autumn
bliss cmen 12 mecema Ha CbhXpaHeHHE NpPH IPOJIETHO-JSITHOTO IUIOZOJABAHE.
IMepuonbT Ha ChbXpaHEeHHE HE OKa3Ba BIMSHUC BbPXY CTAOWIHOCTTA Ha LBETA IIPU
peMonTaHTHUsI copT. [leprombT Ha IIIOJ0IABAHE OKA3Ba BIUSHUC BHPXY IIBETOBHUTE
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XapaKTEepUCTUKU Ha MofoBeTe. CbC CTATUCTUYECKH HEpa3IMYUMM CTOMHOCTHU ca
KAueCTBEHUTE II0Ka3aTeld HACUTEHOCT Ha I[B€Ta U IBETEH TOH, KaKkTO U
KOJINYECTBEHUTE CTOMHOCTH Ha YEPBEH U XKBJT [IBETOBH TOH Ha Iu1ooBeTe. COpThT
U IapaMeTpuTe Ha ChXPAaHEHHE Ha IUIOJOBETE HE OKa3BaT BIUSHHUE BBPXY Iope
MOCOYCHHU L[BETOBU Xapaktepuctuku. [Ipu copt Lyulin ce HabnronaBa 3HauuTeHA
LBETOBA pa3jHKa Ha IUIOJIOBETE ChbXpaHEHHW 12 Mecela MpH 3aMpa3eHH YCIOBHS OT
MIPOJIETHO-JIATHOTO IUIOJOJABaHE CHPsIMO MpsicCHaTa cypoBHHA. CBhIIECTBEHO
HaMaJsiBa YEPBEHMSAT M JKBJITHAT IIBETOBH TOH HA IUIOAOBETE IPH ChXPaHEHUETO UM
IIpY MBPBOTO IUIOAOAABAHE, KAaTO BIUSHHE OKa3Ba BPEMETO Ha ChbXPaHEHMUE.
He3naunutennu ca mnpoMeHHWTE TIpU KadeCTBEHUTE IIBETOBM IlapaMeTpu Ha
IUIOJOBETE M OT JBaTa IEepUOAa Ha IUIOAOJaBaHE IO IOKa3aTeIW HACHTEHOCT Ha
LBeTa M IIBETOBU TOH. JlaHHWTE MOKa3BaT, Y€ MpPHU CbXPAHEHWUTE IUIONOBE OT BTO-
POTO IUTOJOAABaHE IO MOKa3aTel APKOCT Ha I[BETA CE YBEIMUYABA CIPSAMO IPECHUTE
wionose. O0ImaTa 1BeTOBA pa3juKa IIPH IUIOAOBETE OT BTOPOTO IUIOL0aBaHe € I0-
MaJlka, B CpaBHEHHUE ChC CTAOMIHOCTTA Ha IUIOJOBETE OT IIBPBOTO IUIOJOAABaHE HA
copTa. BnusiHME OKa3Ba COPTHT C NEpHOJA Ha IJION0JABAHETO.

7.7

Georgiev D., M. Georgieva, (2021), Growth and fruit bearing of primocane
raspberry cultivar ‘Lyulin’ in the Troyan region, Scientific papers, Series B.
Horticulture, vol. LXV, No 1, 68-71.

Abstract: The scientific experiment was conducted in a collection plantation of the
Research Institute of Mountain Stockbreeding and Agriculture in Troyan. The
objective of the study was the primocane raspberry cultivar ‘Lyulin’. The
vegetative indicators, such as average number of shoots (1m2), average height (cm)
and average thickness (mm) of shoots and also some reproductive indicators, such
as average fruit weight (g), and average yield per one linear meter of intra-row area
were analyzed.

Fruit bearing was reported from the spring-summer harvest, intermediate (formed
by additional fruit twigs between two fruit bearing) and summer-autumn harvest,
The largest average number of shoots were reported in the first experimental year -
26.17 items. The average shoot height reached 118 c¢cm in the first two years (2018
and 2019). The largest average shoot thickness (8.23 mm) was measured in 2019.
The highest yield in the spring- summer harvest was gathered in 2020 (1.31 kg/1
m?), from the intermediate harvest in 2019 (0.96 kg/1m?) and from the summer-
autumn harvest of the same year (2.74 kg/ 1m?). The highest average fruit weight
(3.25 g) was registered in the intermediate harvest (in 2019) .

Pesrome: IIpoyuBanero e mpoBeaeHo npe3 nepuoga 2018 r.-2020 r B KOIEKIHOHHO
HacaXAeHWEe Ha VHCTHTYT MO IUIAaHMHCKO >XHBOTHOBBJICTBO U 3eMeeiHe-Tp.
TposH. OOeKT Ha WH3CIEIBAHETO € PEMOHTAHTHUAT COPT ManuHu JIonuH.
ITpocrneieHy ca BET€TATUBHUTE MOKA3aTenu: cpeieH 0poii uzmbaku (1 m2), cpenna
BucounmHa (CM) W cpeana gebemwuHa (MM) HAa W3TIBHKHTE, KAaKTO W
PETPOAYKTUBHUTE MPOSIBH, CPEAHO Terio Ha mioga () u cpemen mobus (Kg) or
eIIMH JIMHEeH MeThp Ha BhTpepeoBaTa IUIOLI.

[TnomomaBaHeTo € OTYETEHO OT MPOJETHO-JIATHATA PEKOITa, MEXIUHHA
(chopMupaHa OT NOITBIHUTENHH IUIOJHU KJIOHKH MEXAY IBETe IUIOAONABAHMS) H
JISITHO-€CEHHA PEKOJITA.

Haii-romsim cpemen Opoif W3OBHKH ca OTYETEHH IIpe3 ITbpBaTa TOAMHA HAa OMUTA -
26,17 6p. CpennaTa BUCOYHHA Ha M3IBHKHUTE AocTUTa 10 118 CM mpe3 mepBuUTe ABE
romuad (2018 u 2019 1.). Cpennara aebenuHa Ha u3abHKHTE (8,23 MmM) e Haii-
romsima tipe3 2019 1.

Haii-Brcok m100MB TIpH TPOJIETHO-ISTHATA pekonTa e momyden mpes 2020 r. (1,31
kg/1m?), ot meskaunnara npes 2019 r. (0.96 kg/1m?) u oT nsATHO-ECEeHHAaTa PeKoNTa
oT chiaTa rogusa (2,74 kg/l m?).

Haii-romsamo cpemHo Termo Ha 1wiona (3,25 () € perucTpupaH NpH MEKIWHHATA
pexodnra (ot 2019 1).
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Georgieva M., D. Georgiev, (2021), Vegetative and reproductive characteristics of
raspberry candidate cultivar ‘Troyanski biser’, Scientific Paper, Series B.
Horticulture, vol. LXV, No 1, 72-75.

Abstract: The aim was to observe some characteristics dependences between
vegetative and reproductive characteristics of a candidate raspberry cultivar
‘Troyanski biser’ at the foothill environment with over wetting soils.

The scientific experiment was conducted during the period of 2018 - 2020 in a
collection plantation of the Research Institute of Mountain Stockbreeding and
Agriculture in Troyan.

The objective of study was a candidate cultivar ‘“Troyanski biser’ propagated
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through in vitro technology.

The vegetative and reproductive indicators were analysed, such as average number
of shoots (1m?), average height (cm) and average thickness (mm) of shoots and
average fruit weight (g), and average yield (kg/1m?).

The largest average number of shoots were formed in 2018 (17.33 total number)
during the experimental period. The highest average height (146 cm) was registered
during the same year. The highest values for the average thickness were registered
in 2019 (9.14 mm).

The average yield was comparatively stable for the whole period, as it was the
highest for the second experimental year (1.33 kg).

Pe3stome: llenra e ma ce mpociedsT HSIKOW XapaKTEPHH 3aBUCHMOCTH MEXIY
BEreTaTUBHUTE U PENPOIYKTUBHUTE MPOSIBH Ha KaHIUIAT copTa TposHCKH Oucep B
TIPEATUIAHUHCKY YCIIOBUS, IPY IMTOYBH ChC CKIIOHHOCT KBbM MPEOBIIAKHSIBAHE.
IIpoyuBanero e mnpoBeneHo mnpe3 nepuona 2018-2020 r. B KOJIEKIMOHHO
HacakJeHue Ha VIHCTUTYT 1O IIaHMHCKO )KUBOTHOBBJICTBO U 3eMenerne-TposH.
OGekT Ha U3CIeABaHETO ¢ KaHauaaT copra TposHCKH Oucep, pa3MHOXKEH 4pe3 in
Vitro TexHomorusi.

OtyereHn ca CIEITHUTE BET€TATUBHU M PEIPONYKTUBHH MOKa3aTeIH: CpeieH Opoi
w3bHKK (1 m?), cpeHa BUcourHa (cm) U cpenHa jgebenuHa (Mm) Ha M3IbHKHUTE,
CpeHo Tero Ha mioza (g) u cpeneH noous (kg/1 m?).

[Ipe3 nepuona Ha mpoydBaHe, HaW-TOJSIM CpelieH Opoil M3ABHKU ca (OpMHUpaHU
npe3 2018 1. (17.33 6p.). [Ipe3 cpuiara rogrHa ca OTYETEHH U3ABHKH C Hal-TOIsIMA
cpeana BucounHa - 146 cm. Haif-BuCOKM CTOMHOCTH 3a cpemHaTa UM JcOeauHa ca
nonyuern npe3 2019 r. (9.14 mm).

Cpennust 100MB € CPaBHUTEIHO TOCTOSIHEH 32 I1IeNUs TIEpUOJ, KaTo Mpe3 Bropara
rOJIMHA OT MPOYYBAHETO € Hall-BHuCOK - 1.33 Kg.

7.9

Georgieva M., V. Kondakova (2021), In vitro propagation of Vaccinium
corymbosum L., Bulgarian Journal of Agricultural Science, 27 (No 2), 323-327.

Abstract: The production of Vaccinium sp. has been a growing worldwide interest
after understending their importance for diet and human health.

The aim of the work was direct regeneration, propagation and rooting of axillary
buds isolated from five highbush blueberry cultivars ‘Bluecrop’, ‘Bluegold’,
‘Bluejay’, ‘Spartan’ and ‘Patriot’ and adapt of suitable protocol, developed and
applied for Vaccinium corymbosum L. cultivars in our laboratory.

For micropropagation, a basal cultural medium WPM was used, supplemented with
3.0 mg/L zeatin and 2.0 mg/L 2-iP, pH 4.2. The highest proliferation capacity was
reported for cv. ‘Bluegold’ after fourth passage of sub cultivation (4.4 shootS per
explant) and the largest length of the shoots was reported for the cv. ‘Bluejav’ (3.9
cm).

The rooting ability was established on the same basal medium (WPM) with half-
reduced salt concentration enriched with 1.0 mg/L IAA, pH 4.2. The high rooting
percentage (33.3%) and the highest average number of roots (3.9) was reported for
cv.‘Spartan’and‘Patriot’. The results demonstrate that regeneration potential is
genotyp dependent.

Pe3tome: PasMHOXaBaHeTO Ha APeOHOIUIONHW OBOIIHH KylITypu B MHCTHTYT 1O
IUTAHWHCKO KUBOTHOBBACTBO M 3emenenue MIDK3-TposH e TpaauimoHHO.
[lpunoxxeHnero Ha OHOTEXHOJOTMYHM IIOAXOIM 32 YCKOpsiBaHE Ipoleca Ha
pa3sMHOXKaBaHETO UM € HM3BBPILIEHO B Ja0OpaTopusTa 110 THKAHHH KYITYpH KbM
NITK3 —Tposta. OGekT Ha HacTosIaTa cTaTust € in Vitro pasMHOKaBaHETO Ha IeT
copTa BHCOKOXpacToBuaHU OoposuukH (Vaccinium corymbosum L.).

CTepmwiiHATE SKCIUIAHTH Ca BBBEICHM B KyiTypa in Vitro. 3a MyaTHIUTHKAImS €
M3T0I3BaHa OCHOBHA XpanutenHa cpena WPM, ceaspikara 3 mg/l zeatin u 2 mg/|
2-iP, pH 4.2. Pa3MHOXWTEIHHAT TOTEHIIMAT € TEHOTHUITHO 3aBHUCHM. Haii-BHCOK
nponuQepaoneH KamaureT € perucrpupan npu copt Bluegold ma werBbpTH
Macaxk OT CyOKyITHBHpaHeTO — 4.4 W3TBbHKW/EKCIUIAHT, a HAi-TOIsIMa JTBIDKIHA Ha
M3IBHKUTE € OT4eTeHa rpu renorun Bluejay — 3.9 cm.

BkopenurennaTa crocobHocT ¢ ycraHoBeHa Ha WPM, ¢ HamajeHa Ha TOJNOBHHA
coreBa kouuenrpamsi, oborarena ¢ 1 mg/l IAA, pH 4.2. Haii-nobpu pe3ynraru
KaTO MPOIIEHT BKOpEHsSIBaHE Ca IMOMYYeHHU IPH TeHoTunoBeTe Spartan u Patriot —
33.3 % un Hali-BHCOK cpeneH Opoil kopeHu — 3.9 Opos, € OTY4eTeH NpH CHIIUTE
COpTOBE.
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Georgiev, D., M. Georgieva, D. Hristova, Impact of fertilizing on the biochemical
composition of fresh and dried blackcurrant fruit, Journal of Mountain Agriculture
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on the Balkans, 25, (1), 350-360.

Abstract: In 2021, an experiment was set for drying blackcurrant fruit from the
Titania and Lisil cultivars in two variants: control and the application of YaraMila
STAR mineral fertilizer.

Indicators of the biochemical composition of fresh and dried fruits from the
variants of both cultivars were reported. The dry matter weight of fresh fruit
between cultivars and variants ranged from 22.95% (Lisil-in the application of
mineral fertilizers) to 27.19% (Titania-from the control).

The highest refractometric dry substance was registered in the control of Titania
with 18.5%.

The highest value of total sugars was registered in Titania, but in the variant with
mineral fertilizer with 16.20%.

The highest values of anthocyanins (99.68 mg/%) and pectin (2.90%) were reported
in that variant of the cultivar.

Higher values were observed than Lisil variants in terms of total polyphenols
respectively: YaraMila STAR (358.37 mg/%) and control (324.41 mg/%).

The dry matter weight in dried fruits was in the range from 84.92% (Titania-
control) to 86.80% of the same cultivar in the mineral fertilizing variant (YaraMila
STAR).

The highest content of total sugars was registered in the control variant of Titania
(39.30%). The highest content of sucrose was found in the control group with
Titania (19.19%), as well as for the indicators of anthocyanins (100.81 mg/%), and
pectin (1.88%).

The highest amounts of total polyphenols were found in the group with mineral
fertilizing in fruits of Titania (567.33 mg/%) and slightly less in the control of the
same cultivar (554.60 mg/%).

Pe3srome: Ilpe3 2021r. e 3ajokeH OMUT 3a CYIIEHE Ha KacHCOBH IUIOJOBE OT
coprosere Turanua u Jlucwi npu JBa BapuaHTa: KOHTPOJA U C IPUIOKEHUETO HA
muHepanuus Top YaraMila STAR.

OtruereHH ca IOKa3aTend OT OWMOXMMHYECKHS CBhCTaB HA INPECHH U CYLICHH
IJIOZOBE OT BapHaHTUTE Ha J1Bata copTa. CyXOTO TErJIOBHO BELIECTBO IIPH
IPECHUTE IUIOJOBE MEXAY COPTOBETE M BAapHMAaHTUTE € B rpaHuuure or 22.95%
(JIucun-npu npunoxeHuero Ha MuHepanHus Top) mo 27.19% (Turanma-or
koHTponara). CyxoTo peppakTOMETPUYHO BELIECTBO € HAW-BHCOKO IIPH
KoHTposata Ha Tutanua-18.5%. Ob6mmre 3axapu ca ¢ Hali-BHCOKa CTOMHOCT NpH
Turanua, HO OT BapHaHTa C MPUIOKEHUsI MUHEpasieH Top-16.20%.

IIpu TO31M BapuaHT Ha cOpTa ca OTYETEHU U Hall-BUCOKU CTOMHOCTH Ha aHTOL[MAHU-
99.68 mg/% u nextuH-2.90%.

I[pu mokazaTens oOUIM MONMU(DEHONIH, Te ca ¢ TO-BUCOKH PE3yITaTH OT BapHAaHTUTE
Ha JIucui, chorBeTHO: YaraMila STAR-358.37 mg/% u koutponara-324.41 mg/%.
IIpn cymeHuTe IIOAOBE CyXOTO TEIVIOBHO BELIECTBO € B AuanaszoHa oT 84.92%
(Tutanna-xoutpona) 1o 86.80% Ha chIUs COPT OT BapUaHTa C MHHEPAIHUS TOP-
YaraMila STAR).

OO6mmre 3axapu ca C Hali-BUCOKO ChIbpXKaHHE IIPH KOHTpojaTa Ha TuTaHWa-
39.30%. C Haii-ronsaMo chIbpkaHHE Ha 3aXapo3a ca IJIO0BETE OT KOHTpoJaTa Ha
Turanua-19.19%, xakTo u 3a nokasaTtenaute Ha antoruann-100.81 Mg/% u mexTHH-
1.88%.

OObumire MOMUQEHONN ca ¢ Hal-TOJIeMH KOJMYECTBA B IDIOAOBETE OT MUHEPATHOTO
TopeHe npu TutaHua-567.33 MQ/% K HE3HAYUTEIHO MO-MAJIKO ca IPH KOHTPOJIATa
Ha cpimst copT-554.60 mg/%.
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Atanasova S., M. Georgieva, D. Georgiev, Content of Biologically Active
Compounds in Leaves of Raspberry Cultivar Samodiva and a Candidate Cultivar
Magdalena, Journal of Mountain Agriculture on the Balkans, 25, (1), 324-337.

Abstract: The present study observed the content of biologically active compounds
in raspberry leaves in various stages of agrotechnics. The study was conducted
during the period 2018-2019 in a collection plantation of the Research Institute of
Mountain Stockbreeding and Agriculture in Troyan on raspberry cultivars of
‘Samodiva’ and a candidate cultivar ‘Magdalena’. The field experiment was set at
intra-row spacings between plants (0.30 m and 0.50 m) and inter-row spacings of
3.00 m. The content of mineral elements in the leaves was found during the
phenophases: full blossoming, fruit harvesting and after fruit harvesting. The results
show that the highest content of the studied indicators chlorophyll "a", chlorophyll
"b" and P carotene in the leaf samples is the cultivar Samodiva, with a variant of
0.30 m, respectively (1.83 mg / g FW, 0.92 mg / g FW, 1.06 mg / g FW ), from
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2019 in the phenophase of full blossoming of plants. In the candidat cultivar
Magdalena, the highest content of chlorophyll "a" and  carotene was found from
the variant of 0.50 m in 2020 in the phenophase of fruit harvesting (2.94 mg / g
FW, 1.43 mg / g FW) and chlorophyll "b" from the same phenophase but with of
variant 0.30 m for 2020 - 1.33 mg / g FW.

Pe3tome: HacTosmoro mpoydyBaHEeTO MpOCIEAsBa ChABPKAHUETO HA OHOIOTHYHO
AKTHBHU CHEAMHEHUS B JIMCTa HAa MAJMHU [PU Pa3IMYHK arpoTeXHUKH Ha
3acakJaHe Ha pacTeHusATa. M3cnensanero e nmposeneHo npe3 nepuona 2019-2020 r.
B KOJICKIIMOHHO HacakJeHue Ha MHCTHTYTa MO IUIAHMHCKO >KHBOTHOBBACTBO U
semenenue —Ttp. TposH ¢ aBa reHotmna Mamuau CamonuBa u MarmaseHa.
TTONCKHUAT OMUT € 3aJI0KEH MPH BBTPEPEIOBH PA3CTOSHUS HAa 3aCa)KTaHE MEXIy
pacrenusita (0.50 m u 0.30 m) u mexaypenoBu - 3.00 m. ChabpkaHHETO Ha
OWONIOTMYHO AaKTUBHH CBCJWHECHUS B JIMCTaTa € YCTAHOBEHO IO BpeMe Ha
(deHodasure: MacoB mbGTEK, OepurOa Ha IUTOMOBETE W ciieq Oepurba Ha
mwionoBere. Pesyntature TmoOKa3BaT, uYe C HAW-BHCOKO ChIbPXKAHHE Ha
U3CJIe/IBAHUTE MMOKA3aTENH XJI0podu ,,a%, ximopodui ,,0° u [ kapoTeH B JUCTHUTE
npobu ce oriamyaBa copt Camomusa, npu Bapuant 0.30 m, ceorBetHo (1.83 mg/g
ceexo terno, 0.92 mg/g ceexo terno, 1.06 mg/g ceexo terio), ot 2019 r. BbB
(denodasza MacoB bPTEXK Ha pacTeHusATa. [Ipm KaHaMEAT-cOpT MarnmaneHa Haii-
BHCOKO ChIbP)KaHHE Ha XJIOPODUI ,,a“ U B KapOTeH ¢ KOHCTATHUPAHO MPH BAPUAHT
0.50 m mpe3 2020 r. BeB (peHOdaza Gepurba Ha miomosere — (2.94 mg/g cBexo
terno, 1.43 mg/g cBexo Terno) a Ha xinopoduin ,,0° npe3 cwinata eHodasa, HO
npu BapuanT 0.30 m 3a 2020 r. — 1.33 mg/g cBeko Tero.
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Badjakov, I., Georgiev, V., Georgieva M., Dincheva, ., Vrancheva, R., lvanov, I.,
Georgiev, D., Hristova, D., Kondakova, V., Pavlov, A., (2020), Reference Series in
Phytochemistry. Plant Cell and Tissue Differentiation and Secondary metabolotes
Bioreactor Technology for In Vitro Berry Plants Cultivation.

Abstract: Woodland berries are among the most important berry species
worldwide. They are a rich source of a wide variety of bioactive substances. They
are demanded by the food and pharmacy processing industries, due to their
delicious taste and high bioactivity value as well. In recent decades, in vitro
micropropagation has become the standard for commercial propagation of certain
plant species. However, the economic assessment of this technology shows that it is
labor-intensive and the price of the plants obtained is high, thus directing the
scientists to automate the in vitro propagation applying different bioreactor
systems, which are characterized by constant environmental conditions of
cultivation and high propagation rates, which influence directly on the reduction of
the cost of propagated plants. This chapter provides information about traditional
techniques for in vitro propagation of berry plants discussing the problems that
appeared using this technology and summarizes also recent achievement in the
development of bioreactor design and operation modes for the in vitro propagation
of berry plants. The chapter presents a deep overview of phytochemical profiles and
bioactivity of berry plants, because we believe that bioreactor technology is very
prospective not only for micropropagation of plants but also for producing target
metabolites that are responsible for the bioactivity of berry fruits as well as for the
bioactivity of the extracts of different berry plant organs.

Pe3tome: JluBuTe IIIOOBE ca cpen Hal-BaKHWTE BHIOBE B cBera. Te ca Oorar
M3TOYHHK Ha OMOAKTHUBHHU BeIeCTBA. TbPCEHM ca OT XpaHUTEITHO-BKycOBaTa M OT
(hapMmarieBTHUHATA MPOMHUIIUICHOCT, TOPAIXd CBOS TPEBB3XOAEH BKYC W IOPAIH
BHCOKAaTa cu OMOAKTHUBHOCT. [pes MOCIAEIHNATE JIECETUIETHS
MHKpPOpa3MHOXaBaHeTo 1IN VIitr0 ce TmpeBbpHA B CTaHAApPT 32 THPrOBCKO
pasMHOXaBaHE Ha OINpPEeNIeHN PACTHTENHN BUAOBE. IKOHOMHMUEecKaTa OIeHKa Ha
Ta3W TEXHONOTHWA obade TMOKa3Ba, 4e TA € TPYJOEeMKa W IIeHAaTa Ha TONy4eHHTE
pacTeHus € BUCOKa, KaTo MO TO3HW HAYWH HACOYBA YICHUTE KbM aBTOMATH3UpPaHE Ha
in Vitro pasMHOXaBaHETO C TIOMOIITa Ha Pa3IMIHN GHOPEAKTOPHH CHCTEMH, KOUTO
Ce XapaKTepU3UpaT C MOCTOSTHHN YCIIOBHA Ha OTTIISKIAaHE M BUCOKH KOCPUIIMEHTH
Ha pa3MHOXaBaHe, KOUTO BIMSAT TPSIKO BBPXY HAMasIBaHETO HAa IIEHaTa Ha
pa3sMHOXEHUTE pacTeHus. Ta3u riiaBa mpeaocTaBs HHPOPMAIUS 33 TPAIUIIHOHHUTE
TEXHHUKH 32 IN Vitro pasMHokaBaHe Ha APeOHOIUIONHH PacTeHHs, KaTo ce 00ChKIaT
mpobjeMuTe, BH3HUKHAIN IIPH HM3MOJI3BAHETO HA Ta3W TEXHOJOTHWS W 0000IaBa
CBIO TOCIECTHUTE TMOCTIDKEHUS B pa3paboTBaHETO Ha JAW3aifH Ha OMOpeakTop M
pexumu Ha paboTa 3a in Vitro pasMHo)kaBaHe Ha JIpeOHOIIIONHN pacTeHus. [ 1aBaTa
MIpeaCTaBst 3aAbJI00UYCH Tperiie]] Ha (PUTOXUMUYHUTE IPO(UIN U OMOAKTUBHOCT Ha
SITOJIOTUTOTHATE PACTEHHS, 3all0oTO BspBaMe, 4e OHMOpEaKTOpPHATA TEXHOJOTHS €
MHOTO TEpPCINEKTMBHA HE caMO 3a MHKPOPAa3MHOKABAHE HA pAacTEHMs, HO U 3a




MMPOMU3BOJACTBO HA IICHHU MeTa60J’II/ITI/I, KOUTO Ca OTTOBOPHH 3a OMOAaKTUBHOCTTA Ha
JUBUTEC IIOAOBEC, KaAKTO M 3a OMOAaKTUBHOCT Ha CKCTPAKTUTEC OT PA3JIMYHU OpTraHU
Ha I[pe6HOHJ'IOZ[HI/I pacTeHus.
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Dzhambazova T., l.Badjakov, l.Dincheva, M.Georgieva, |.Tsvetkov, A.Pavlov,
A.Marchev, K.Mihalev, G.lvanov, V.Kondakova, R.Batchvarova, A.Atanassov,
(2014), Omics technologies — new approaches for detection of unique qualities of
small fruits. In: Omics Technologies and Crop Improvement. Benkeblia — Ed. CRC
Press, Taylor & Francis Group, eBook ISBN: 978-1-4665-8669-7, 187-208.

Abstract: The ‘omics’ disciplines applied in the context of nutrition and health
have the potential to deliver biomarkers for health and comfort, reveal early
indicators for disease disposition and discover bioactive, beneficial food
components.

These technologies are aimed at unraveling the overall expression of genes,
proteins and metabolites in a functionally relevant context, and provide insights
into the molecular basis of various fundamental processes involved in growth and
development of plants and their environment.

Genomics is an entry point for looking at the other ‘omics’ sciences. The
information in the genes of an organism, its genotype, is largely responsible for the
final physical makeup of the organism, referred to as the “phenotype”.

The main purpose of the application of genomics is to gain a better understanding
of the whole genome of plants. Agronomical important genes may be identified and
targeted to produce more nutritious and safe food while at the same time preserving
the environment.

Proteomics is known as protein “expression profiling” where proteins are identified
at a certain time in an organism as a result of the expression to a stimulus.
Proteomics can also be applied to map protein modification to determine the
difference between a wild type and a genetically modified organism. It is also used
to study protein-protein interactions involved in plant defense reactions.
Metabolomics approaches enable the parallel assessment of the levels of a broad
range of metabolites and have been documented to have great value in both
phenotyping and diagnostic analyses in plants. These tools have recently been
turned to evaluation of the natural variance apparent in metabolite composition.
Here, we describe exciting progress made in the identification of the genetic
determinants of plant chemical composition, focussing on the application of
metabolomics strategies and their integration with other high throughput
technologies.

Phytochemical studies of small fruits (raspberry, bilberry, lingonberry, strawberry
and grapevine) can be used for evaluation the level of beneficial polyphenolics in
different fruit breeding populations and how the level of these components are
genetically controlled and influenced by environmental conditions.

In the context of the above mention approaches will be evaluated the technologies
for propagation of small fruits by bioreactors and opportunities for processing and
storage of fruits to preserve valuable compounds and their quality.

Pe3tome: [lucuuruiiHUTE ,,0mMics™, TMpWIaraHd B KOHTEKCTA HA XPAHEHETO U
3/IpaBeTo, UMaT MOTEHIHANIA J]a TPEIOCTaBAT OMOMapKepH 3a 31paBe U KoMdopr,
Jla pa3KpuBaT PaHHU MHIUKATOPHU 3a paslpesesieHne Ha OoJecTTa M Ja OTKPHUBAT
OMOaKTHBHU, TIOJIE3HU XPAHUTETTHA KOMIIOHEHTH.

Te3n TEeXHONMOTHH ca HACOYEHH KBbM DPa3KpHMBaHE Ha IUIOCTHATa EKCHpecHs Ha
TeHH, TPOTEUHH ¥ MEeTa0OIUTH BbB (PYHKIMOHAIHO PEIEBAHTEH KOHTEKCT U JaBaT
rHpOpPMAaNHUS 32 MOJEKYISIpHATa OCHOBA Ha Pa3NNYHU (DYHIAMEHTAIHU IIPOIIECH,
BKITFOYCHHU B PacTekKa M Pa3BUTHETO HAa PACTEHUATA M TIXHATA Cpela.

l'eHOoMHKaTa € BXOOHA TOYKA 3a pa3TIeKIaHe HAa APYTHTE ,,0mics” HAayKH.
WNudopmanusaTa B TeHUTE HA NaJ€H OPTaHW3BM, HETOBHAT TCHOTHII, IO TOJsIMa
CTETIeH € OTTOBOPEH 3a OKOHYATEeNHH (U3NIECKH ChCTaB Ha OpPTaHU3Ma, HApUYaH
»(PEHOTHIT".

OcHOBHaTa men Ha MPUIOKEHHETO Ha TEHOMHUKATa € J1a Ce IOCTHUTHE IMO-T00po
pazOupaHe Ha [ENU TEHOM Ha PACTEHUATAa. ATPOHOMHYECKH BaKHU TEHH MOTaT Ja
ObJaT MAeHTU(QUIMPAHN M HACOUYEHH KBM IPOU3BOICTBOTO HA TO-TIMTaTENTHA U
Oe3omacHa XpaHa, KaTo B CHIIOTO BpEME Ce 3ama3Ba OKOJTHATA CPeaa.
[IpoTeomukara e W3BeCTHa KAaTO MPOTEHHOBO ,,IpodMiiMpaHe Ha eKCIpecHsTa®,
KBJICTO TPOTEHHHUTE CE HIACHTU(GUIMPAT B ONPEACICH MOMEHT B OpPTaHH3Ma B
pe3ynaTar Ha ekcmpecwsaTta. lIporeoMukaTta MOXKE [a Ce TMPWIOKH H 34
KapTorpagupane Ha MOAU(UKAIMITA HA MIPOTSHHH, 32 Jla Ce ONPEIEIH pa3jinKara
MEXIy IWB TUI W TEHETWYHO MOAMQUIpaH OpraHm3bM. M3momsBa ce m 3a




M3CIIE/IBAHE HA MPOTEHH-MPOTEHHOBH B3aUMOJICUCTBYS, BKJIIOUCHH B 3aIlIUTHUTE
peaKiuy Ha pacTeHUsTA.

MeTaboI0MHYHUTE TIOAXOM TTO3BOJISABAT MapayieliHa OlEHKAa Ha HUBATa Ha IIHPOK
CIIEKTHP OT META0OIUTH U € JOKYMEHTUPAHO, Y€ UMAT TOJIsIMa CTOMWHOCT KaKTO IPU
(hEeHOTUMHMPAHETO, Taka W TPHU JIUATHOCTUYHUTE AHAIW3W B pacreHusaTa. Te3u
WHCTPYMEHTH HAcKOpO Osixa OOBpPHATH KbM OIICHKA Ha €CTECTBEHATa BapHallus,
OYEBHIHA B METAOONMTHHS ChCTaB. TyK OIMMCBaMe BBIHYBAIIUS HAIMpPEIbK,
MOCTUTHAT B MACHTH()UIIMPAHETO HA TEHETHYHHUTE JETEPMUHAHTA HA XUMUYECKHS
CbCTaB Ha pacTeHHsATa, Karo ce (OKycHpamMe BBPXY NpHIaraHeTo Ha
METa0OJIOMUYHM  CTpaTerMd W TSIXHOTO  MHTErpUpaHe ¢ JAPYrU
BHUCOKOIIPOM3BOAUTETHN TEXHOJIOTHH.

DOUTOXUMUYHHUTE H3CICIBAHUSA HA IPEOHM IUIOAOBE (MATMHH, Y€PHH OOPOBHHKH,
YepBeHH OOPOBHHKH, STOIH U JI03a) MOraT Ja Ce M3IMOJ3BAT 3a OIICHKA HAa HUBOTO
Ha TOJIC3HUTE MONU(EHONN B PA3IMYHU MOMYJAINH 32 OTIJICKIaHEe Ha IUIOJO0BE U
KaK HMBOTO Ha T€3U KOMIIOHEHTH € T'CHETHYHO KOHTPOJIMPAHO W TIOBIHSHO OT
YCIIOBHUSITA HA OKOJTHATA Cpe/Ia.

B KOHTEKCTa HA MOCOYEHHTE MO-TOPE MOAXOIH 1€ OBJAT OIEHEHH TEXHOJIOTHUTE
3a pasMHO)KaBaHe Ha JpeOHM IUIOMOBE uYpe3 OHOPEaKTOpH M BB3MOXKHOCTHTE 3a
00paboTKa U ChXpaHEHHE Ha IUIOJIOBETE 3a 3ala3BaHe Ha IICHHH ChEAWHEHHS H
TSAXHOTO KaueCTRO.




