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ABSTRACT

The results of this study have established a micropropagation system for Angelonia angustifolia that
will provide plant material of high-quality Angelonia plants for the commercial market. The study has been
made for the possibility of introducing Angelonia angustifolia in culture by stem cuttings. Different variants
of sterilization have been tested. The most successful variant was Var.2 / HgCI2 0.1% -5 min. It has the
highest % sterile explants were reported - 84.7% and the highest percentage of live plants was 65.8%. Nodal
explants of Angelonia angustifolia were cultured on MS basal medium and induced to form shoots when
supplemented with different concentrations BAP (0.Img/l, 0.3mg/l and 0.5mg/l). The MS medium
supplemented with BAP (0.5mg/l) was the most effective, providing high multiplication factor (1,40)
associated with a high number of shoots per explant (3,0+0,3 shoots/explant). The plants were rooted on MS
medium without plant growth regulators or in combination with different concentrations of BAP (0.1mg/l,
0.3mg/l and 0.5mg/1). The highest percentage (90%) rooted plants were obtained when using BAP -0.1mg/1 /.
All plantlets survived acclimatization producing healthy plants in the greenhouse.

In the results of the carried out sduies the following conclusions can be formulated:

The research shows the following results: The highest number of sterile and vital explants is
obtained with the usage of HgCI2 as sterilizing agent, applied at 0,1% concentration over a period of 5
minutes on the plant explants. (Variant 2). MS medium supplemented with BAP (0.5mg/l) was the most
effective, providing high multiplication factor (1,40) associated with a high number of shoots per explant
(3,0+0,3 shoots/explant). The resulting lower multiplication factor at low BAP concentrations is
compensated by the formation of larger size shoots. Highest height (9.7 = 0.8 cm) was recorded in the
explants cultivated in growth medium without growth regulators and at 0.1 mg/l BAP concentration Plants
were rooted on MS medium without plant growth regulators or in combination with different concentrations
of BAP (0.1mg/1, 0.3mg/l and 0.5mg/1). The highest percentage ( 90 %) rooted plants were obtained when
using BAP -0.1mg/1 / All plantlets survived acclimatization producing healthy plants in the greenhouse.
PE3IOME

Pesynrarurte OT HaCTOSIIOTO MPOYyYBAHE MO3BOJIMXA JIa CE Ch3/AaJIe CHCTEMa 32 MUKPOPa3MHOKaBaHe
Ha Angelonia angustifolia, KOATO e OCUTYpH BHCOKOKaYe€CTBEH PACTUTENICH MaTepHall OT paCTeHUs OT BHJA
Angelonia angustifolia 3a TeproBckus mnaszap. IIpoyuBanero Oemie MpoBEIEHO C LEJ Ja CE NPOydH
BB3MOXKHOCTTA 3a BbBeXAaHe Ha Angelonia angustifolia B kynTypa upe3 crr0neHn pe3Huiu. bsaxa rectBann
pa3NMYHM BapHaHTH Ha crepwimsanys. Haii-ycnemnusar Bapuant Oeme Bapuant .2 / HgCl, 0,1% — 5 muH.
[Ipu Hero Oerie OT4YETEH HAM-BUCOKUAT NMPOLEHT CTEPHIIHM eKCIIaHTh — 84,7%, a Hal-BUCOKHUST MPOLCHT
XHUBH pacTteHus Oemie 65,8%. Br3noBute exciutantu ot Angelonia angustifolia 0sixa KynTUBUPAHH BBPXY
0a3oBa cpema MS u Osixa MHAYIMpAHU Ja 00pa3yBaT MU3IABHKU MPH J100aBSHE HA PA3JIMYHUA KOHIICHTPALIUU
BAP (0,1 mg/l, 0,3 mg/l u 0,5 mg/l). Cpenara MS, nonwsiaena ¢ BAP (0,5 mg/l), ce oka3a Hali-eeKkTHBHA,
KaTo OCHTYpH BHCOK Koe(HIMEeHT Ha pasMHokaBaHe (1,40), cBbp3aH ¢ royisiM Opoil M3IBHKH Ha EKCILIaHT
(3,0 £ 0,3 u3nbpHKK/ekcIuaHT). Pactenusra Osixa BKOpeHEHH BBPXY cpena MS 0e3 perynaTopu Ha pacTexa
WK B KoMOWHanus ¢ pa3nuiau koHnentpauu BAP (0,1 mg/l, 0,3 mg/l u 0,5 mg/1). Haii-BHCOKUSAT MPOIICHT
(90%) BrOopeneHM pacteHus Oeile nomydeH npu u3nonzBaHe Ha BAP — 0,1 mg/l. Becuuku pactenus onensixa
IIpY aKJIMMAaTH3aLUATa, KaTo B OpaHXepHsITa ce MOoIydnxa 3ApaBu pacTeHus. B3 ocHOBa Ha pe3ynrarute OT
MPOBEJICHUTE M3CIICIBAHHS MOTaT Jia ce (POPMYITHPAT CIETHUTE 3aKITFOUCHUS:

Uscnensanero moka3Ba cienHute pesynrtard: Hali-ronssM Opoil CTepHIHH M KH3HECTIOCOOHM
eKCIUIaHTH ce moiy4yasa npH u3noisBane Ha HgCl, karo cTepuiu3upall areHt, NpUioKeH B KOHICHTPALHS
0,1% 3a mepuoj OT 5 MUHYTH BbPXY pacTuTeHuTe ekciianTh. (BapuanTt 2). Cpenara MS, o6orareHa ¢ BAP
(0,5 mg/l), ce okaza Hail-eheKTHBHA, KaTO OCUT'YPU BHCOK KOe(UIIMEHT Ha pasMHokaBaHe (1,40), cBbp3aH ¢
rosiMm Opo¥t m3nbHkH Ha ekcruianT (3,0 = 0,3 u3gbHKH/ekciianT). [lonydeHnsT mo-HUChK Koe(UIMEHT Ha
pasMHOXKaBaHE NpPU HUCKH KOHLEHTpauuu Ha BAP ce xommeHcupa oT oOpa3yBaHETO Ha M3IBHKH C IO-
roneMu pasmepu. Hait-romsima Bucounna (9,7 + 0,8 cm) Gemre oTyeTeHa MpU eKCIJIAHTHUTE, KYJITHBUPAHU B



cpena 3a pacTex 0e3 pacTe)KHHM peryjaaropud U npu KoHieHrpaius Ha BAP ot 0,1 mr/n. Pacrenusra Osixa
BKOpPEHEHU BBHPXY cpena MS 0e3 pacTe:KHH PeryliaTopu WM B KOMOWHAIWS C Pa3IMYHU KOHIIGHTPAI[MH Ha
BAP (0,1 mr/m, 0,3 mr/m u 0,5 mr/m). Hati-Bucokust npoueHT (90 %) BKOPEHEHH pacTeHHs OIle MOTydeH
mipu u3nomsBane Ha BAP — 0,1 mg/l. Bcuuku pacTeHus onensxa npu akJuMaTu3aIusaTa, KaTo B OpaHKepHsTa
ce MoNy4Ynxa 3/[paBu PacTEHHS.

B2. Ivanova, ., V. Ivanova, V. Panchev, 2018. New habitats of Goniolimon dalmaticum (C. Presl) Rchb.
f. in Bulgaria. AGBIOL Proceedings of International Agricultural, Biological & Life Science Conference,
September 2-5, 2018, Edirne, Turkey, pp. 359-364. ISBN 978-975-374-243-6.

ABSTRACT

The conducted research was focused on monitoring three new habitats of Balkan endemic species
Goniolimon dalmaticum, all three found in the Hadjidimovo Municipality, Blagoevgrad in 2011. The
habitats are located near the villages Nova Lovcha, area “Polianite” and “Kosharite”, and Gaitaninovo, area
“Omaya”. The habitats in “Kosharite” and “Omaya” occupy an area of about 2 ha and “Polianite” — 2.5 ha.
The populations contain 2400, 3750, and 2850 plants, respectively. All three populations are very well
developed, with one to three flowering stems per plant. Over the years no change was observed in the ratio
of generative and vegetative plants within the populations. Generative plants dominated in the populations,
which is an indicator of the population stability.

The following conclusion can be drawn:

Initial data about the population of the protected species Goniolimon dalmaticum in three newly
found habitats "Kosharite", "Polianite", and "Omaya" at the foot of Slavyanka Mountain, Hadjidimovo
Municipality, Blagoevgrad, were obtained.

Populations of the species Goniolimon dalmaticum in all three habitats are numerous. The plants are
well developed with 1 to 3 flowering stems per plant.

Generative plants dominated in all three habitats, which is an indicator of the stability of the
populations.

In the habitats "Kosharite" and "Polianite", damages by leaf-mining moth on the leaves as well as
nibble marks of unknown origin on unripe seed were detected. These damages require annual monitoring of
the populations in both habitats during the phases flowering and seed formation in order to determine the
extent of the damage for preservation purposes.

PE3IOME

IIpoBeneHoTO TpoyuyBaHe Oellle HACOUYEHO KbM MOHHUTOPHHT HAa TPH HOBH MECTOOOMTAHUS Ha
OankaHckus eHaemudeH Bujn Goniolimon dalmaticum, ¥atro w Tpute O0sixa OTKPUTH B OOIIWHA
XamxunumoBo, brmaroesrpaa, mpe3 2011 r. MecrooOuTanusiTa ce Hamupar B Onm3ocT a0 cenara Hosa
JloBua, B paiiona ,llomsaure u , Komapure™, u laiitannHoBO, B paiioHa ,,Omas™. MectrooOuTanuara B
»Komapure“ u ,,Omas® 3aemar mion] oT okoio 2 xa, a ToBa B ,JlloxsHure — 2,5 xa. Ilomynanuure
Habposiar cbotBeTHO 2400, 3750 u 2850 pacrenus. M Tpute momynamuu ca MHOTO 1oOpe pa3BHUTH, Karo
BCSIKO PacTeHHE MMa OT €IWH A0 TpU HbQTAmM crhona. [Ipe3 romuHuTe He e HalnomaBaHa MpPOMsHA B
CHOTHOIICHUETO MEXKJy TICHEPATUBHHTE W BETCTATUBHWTE pACTEHHS B MOMYyIAlUHUTE. | eHEpAaTHBHUTE
pacteHust mpeobIiaaBar B OMyJIAlMUTE, KOETO € MToKa3aTel 3a CTAaOMITHOCTTA Ha TOMyJIalluUTe.

Moske 1a ce HalpaBy CIEIHUAT U3BOJ:

Bsixa chOpanu mppBOHAYAIHY JAaHHHM 3a TOIMyJIanuaTa Ha 3amuteHus Bua Goniolimon dalmaticum B
TPU HOBOOTKpHUTU MecTooOuTanus — ,.Komapute®, , llonsaure” u ,,OMas™ — B MOAHOXKHETO HA TUIAHUHA
CrnaBsiHKa, 00mMHAA XaHKUIUMOBO, o0iacT biaroesrpa.

[lomymanuure Ha Buzpa Goniolimon dalmaticum u B TpUTEe MECTOOOMTAaHHS ca MHOTOOPOIHH.
Pacrenusta ca noOpe pa3BHUTH, KaTo BCIKO pacTeHue uMa ot 1 10 3 ubTsaImum cThona.

B®B BcHukuTE TpU MeCcTOOOWTAHMUS MPeodaiaBaT reHepaTUBHUTE PACTEHHS, KOETO € ToKa3aTen 3a
CTaOMIIHOCTTA HA MOIyJIaluuTe.

B wmecrooburanusara ,Komapure™ u ,IlonsHure OsiXa yCcTaHOBEHHM YBpEXAaHUs MO JIMCTATa,
MPUYMHEHN OT MUHHpAIIa Iernepyja, KakTo W Cleld OT I'pU3aHe C HEM3BECTEH IMPOU3XOJ [0 HEe3peluTe
cemeHa. Te3u yBpexTaHUsl HaJIaraT eXKeroJHo HaOIOJICHUE Ha IMOIMYJIAlMUTe U B JIBETE MECTOOOUTAHUS TIO
BpeMe Ha (pasure Ha Ub(PTEX M 00pa3yBaHe Ha CEMEHa, C el ja Ce ONpEeIed CTEIEHTa Ha YBPEXKIAHETO C
oryie]] ONa3BaHeTo Ha BUA.



B3. Pancheyv, V., K. Kouzmova, V. Ivanova, N. Panayotov, 2019. Phenological behaviors of large-leaved
linden (Zilia platyphyllos Scop.) seedlings in depending on environmental conditions. Scientific Papers.
Series B, Horticulture, 2019, Vol. LXIII, Issue 1, pp. 521-527. Print ISSN 2285-5653, CD-ROM ISSN 2285-
5661, Online ISSN 2286-1580, ISSN-L 2285-5653, Q4, IF-0.4.

ABSTRACT

The main aim of the present study was to establish the phenological development of seedlings of the
widely spread linden species in Bulgaria - Tilia plathyphyllos Scop. in dependence on the environmental
conditions. The seeds on 75 and 90 days after flowering were applied for propagation. The beginning and
mass appearance following phenological stage as sprouting, cotyledons, first true leaf and third true leaf
were recordered. The average daily temperature and sum of rainfall during the vegetation period were
calculated. The relations between phenological behaviours and investigated elements of climatic conditions
were determinate. The correlations between the average daily temperature on one hand and periods between
different stages of seedling development on the other hand were calculated. The regressions analysis
between duration of different phenophases and average daily temperature were also done. The significance
of the environmental conditions on the phenological development, especially for sprouting and appearing
first true leaf was established.

The main ‘conclusion and recommendations can be described:

The passage of the initial phenophases of the seedlings large-leaved linden (7ilia plathyphyllos
Scop.) is in shorter terms. The phenophases beginning and mass formation of the first and third true leaves
are characterized by a longer period of the development.

More accelerate development was observed in seedlings grown from seeds at 90 days after flowering
in comparison to those of day 75.

The most accelerate is sprouting of seed in 2016. The seeds of 75-day after flowering from large-
leaved linden sprouted average for 219.3 days and those of 90 days - for 14 days less. Significantly short is
the period of development of phenophase cotyledons.

Relatively longer is the period for the beginning of the formation of the first true leaf, but the
difference with the mass manifestation of this phase is insignificant.

The period for the formation of a third true leaf is the longest, approximately 45 days after the start
of the sprouting.

Between both studied terms for the harvesting of linden seeds the differences to their response to
environmental factors were identified. The seeds of 75 days after flowering are more sensitive to changes in
weather conditions that have a strong impact on the development rate of large-leaved linden throughout the
whole period — from sowing to mass third leaf formation.

The seedlings from 90-days seed are characterized by a slower growth rate in less rainfall, and a
faster rate in a higher amount of rainfall than these of 75-day seeds.

PE3IOME

OcHoBHara IieJl Ha HACTOSIIOTO Mpoy4yBaHe Oellie Ja ce yCTaHOBH ()EHOJOTMYHOTO Pa3BUTHE HA
pascaja Ha IUPOKO pasnpoctpaHeHus B bwiarapus Bun nuna — Tilia plathyphyllos Scop., B 3aBUCUMOCT OT
yCJIOBHSTA Ha OKOJIHAaTa cpejia. 3a pasMHO)KaBaHe Osixa M3IOJI3BAHM ceMeHa, chOpanu 75 u 90 mHuU cien
ubrexa. bsxa perucTpupaHd HaualIOTO M MAacOBOTO TIOSBSIBAHE Ha CIeAHUTE (DEHOJIOTMYHH €TaIlu:
IMOKBJIBAHEC, CEMCIMCTUCTA, IbPBHU MCTUHCKHU JIUCT U TPETU HUCTUHCKU JIUCT. WN3uncnenn Osxa cpe€aHara
JHEBHAa TeMIlepaTypa M CyMmMara Ha BaJeKHUTEe Ipe3 BererauuoHHus mepuon. OmpeneneHu Osixa
B3aMMOOTHOLICHUSTA MEXIY (EHOJIOTMYHOTO IOBEICHHWE M M3CJICIABAHUTE €JIEMEHTH Ha KIMMAaTUYHHTE
yciaoBus. M3unciieHn Osixa KOpeJallMuTe MEXIy CpenHaTa JHEBHA TeMmIleparypa, OT eIHa CTpaHa, U
NEepHOIUTE MEXKAY Pa3IMYHUTE €Tald Ha pa3BHTHE Ha pascana, OT Apyra crpaHa. V3ebpmen Oeme u
pPEerpecHOHeH aHalM3 MEXKIY MPOIBDKUTEIHOCTTa Ha pasauyHuTe QeHodasw M CcpeaHaTa JTHEBHA
Temreparypa. beiie yCTaHOBEHO 3HA4YC€HHETO Ha YCJIOBHATA Ha OKOJHATa cpeia 3a (EHOJOTHYHOTO
pa3BuTHE, 0COOEHO 32 MOHMKBAHETO U MOSBATA HA TBPBOTO UCTHHCKO JIKCTO.

OcCHOBHHTE ,,3aKJTFOYCHHS ¥ IPEIOPBKH ™ MOTar J1a ObJaT ONMUCAHU KAKTO CJIE/IBa:

[IpemunaBaneTo mpe3 HadanHuTe (eHodasu Ha pascanga Ha mupokonuctHara ymna (Tilia plathyphyllos
Scop.) nporuya B mo-kpatku cpokoBe. deHodaszuTe Ha HAYAJOTO U MAaCOBOTO OOpa3yBaHEe Ha IbPBUTE U
TPETHTE UCTUHCKH JINCTA CE XapaKTEepU3Upar C NO-IbIbI IEPHUOJ] HA pa3BUTHE.



[To-yckopeno pas3BuTHe ce HaONIomaBa MpU pazcana, OTIIeNaH OT ceMeHa Ha 90-us meH cien 1bhTexka, B
CpaBHEHHE C TO3U OT 75-Us J€H.

Haii-0bp30 mpornya kbiHEHEeTO Ha cemenara mpe3 2016 r. Cemenara oT copra ,,75 IHU clen
IbGTEK" Ha MIMPOKOJIUCTHATA JIUMA Ca MOKBJIHAIN cpeaHo 3a 219,3 nHu, a Te3u ot coprta ,,90 auu™ — ¢ 14
JTHU TI0-MaJIKko. 3HAYMTEITHO TI0-KPaThK € IepHONBT Ha pa3BUTHE Ha GeHodaszaTa ,,cemenucrdera’.
CpaBHUTETHO TIO-IBITBT € MEPUOABT JI0 HAYaJIOTO HAa 00pa3yBaHETO HA IbPBUS UCTHHCKH JIHICT, HO pa3iuKaTa
CHpSIMO MaCOBOTO TPOSIBJICHUE HA Ta3u (haza € He3HAYUTEITHA.

[lepronsT 3a 0Opa3zyBaHETO HAa TPETHS] MCTHHCKHA JHUCT € HAW-IBIBI — MpHOMU3WUTENHO 45 mHHM cien
Ha4aJI0TO Ha KBITHEHETO.

Mexny nBara W3CJICIBAaHH CpOKa 3a ChOMpaHEe Ha CeMEHa OT JMIa Osxa yCTAaHOBCHU Pa3lIMKU B TAXHATA
peakuus KbM (pakropuTe Ha okonmHara cpena. CemeHara, chOpaHu 75 aHM cien ub(QTeka, ca Io-
YYBCTBUTENIHA KBbM NPOMEHHTE B METEOPOJIOTHYHHUTE YCIOBHS, KOWTO OKa3BaT CHIIHO BIHSHHAE BBPXY
TEMIIOTO Ha Pa3BUTHEC HAa TOJIEMOJIUCTHATA JIMMA Tpe3 IeNMs MEePUOA — OT 3acSIBAHETO 10 MacOBOTO
o0Opa3yBaHe Ha TPETOTO UCTUHCKO JIUCTO.

Pazcanute or 90-mHEBHUTE CeMeHa ce XapaKTepHU3Upar ¢ M0-0aBeH TEMIT Ha PacTeX MPH MO-MAJIKO BAICKH H
¢ MO-0Bp3 TEMIT IPY TIO-TOJSIMO KOJTMYECTBO BaJIe)KH B CPABHEHHUE C TE3H OT 75-ITHEBHUTE CEMEHA.

B4. Panchey, V., V. Ivanova, N. Panayotov, 2020. Evaluation of vegetative development and decorative
behaviors of some gladiolus (Gladiolus hybrida L.) varieties under Bulgarian conditions. Scientific
Papers. Series B, Horticulture, 2020, Vol. LXIV, Issue 1, pp. 592-596. Print ISSN 2285-5653, CD-ROM
ISSN 2285-5661, Online ISSN 2286-1580, ISSN-L 2285-5653, Q4, IF-0,4.

ABSTRACT

The main goal of the present study was to establish the most appropriate gladiolus variety for
growing under Bulgarian conditions. The experiment carried out in the Experimental fields of Agricultural
University - Plovdiv with five gladiolus varieties: Purple flora, Priscilla, Plum tart, Oscar and Green star. The
corms were planted in March. The phenological phases of sprouting, the appearance of the inflorescence
stalk, beginning and end of flowering were observed. During the vegetation, the most important vegetative
behaviours of the plant as high of plant, the diameter of the stem, number of leaves, length of inflorescence
stalk and numbers of fully developed flowers and undeveloped flowers per plant were established. The
coluor of the flowers was also registered. A Green star and Purple flora varieties have the strongest
vegetative development, resulting in the formation of the highest plants, with the largest diameter and
number of leaves. The highest decorative value of all tested genotypes, under the conditions of Bulgaria,
indicated the Purple flora variety. Positive correlations are established between the height of the plant and
the number of leaves and also for the length of inflorescences stalk and the number of developed flowers.

The following conclusions are drawn from the data obtained from the conducted studies:

The corms between the different gladiolus genotypes differ in morphological features. With the
largest diameter and weight are characterized by those of the Purple flora variety.

The tested varieties of gladiolus are varied slightly on the term of sprouting, and more significant
differences there are in the appearance of inflorescence stalk and the flowering. The longest flowering period
is in Plum tart variety, from 83 days.

A Green star and Purple flora varieties are with the strongest vegetative growth, resulting in the
development of the highest plants, with the biggest diameter and number of leaves.

The highest decorative value of all tested gladiolus genotypes, under the conditions of Bulgaria, was
manifested by Purple flora variety, which is with the highest length of the inflorescence stalk and the number
of developed flowers and a low proportion of undeveloped flowers.

PE3IOME

OcHoBHara IeJ HAa HACTOSIIOTO MpOy4YBaHEe Oelie Ja Ce ONpeneiy Hal-MOAXOSIIHUAT COPT
DIIAJMOJTYC 33 OTINISKAAaHEe B OBJITapCcKu yciioBus. EKCIIEepUMEHTHT Oellle MpoBeeH B OMUTHUTE MOJIETa HA
Arpapuaus yausepcuteT — [11oBauB ¢ ner copra maguonyc: ,,Purple flora®, ,,Priscilla®, ,,Plum tart“, ,,Oscar*
u ,,Green star”. Knybenure Osixa 3acajeHu npe3 Mapr. HaOmiomaBanu Osixa (eHOJOrMUHUTE (ha3u Ha
MOHHMKBAHEe, MOsBATa Ha I[BETOHOCA, HAYAJIOTO W Kpas Ha mbdreka. [To BpeMe Ha BereTallMOHHUS MEPHOJ
0sXxa yCTAaHOBEHH Hal-B)XHUTE BEreTaTHBHH XapaKTEPUCTUKUM HAa PACTCHHETO, KaTo BHCOYMHA Ha
pacTeHneTo, JAMaMeThp Ha CTHOJOTO, OpOM JIMCTa, TBDKMHA Ha I[BETOHOCA M OpOM HAIBJIIHO Pa3BUTH U



HEpa3BUTH IIBETOBE Ha pacTeHue. beme peructpupan u 1mBeTsT Ha 1BeToBeTe. CoproBere ,,Green Star u
,Purple Flora®“ umar Hail-CHJIIHO BereTaTMBHO pPa3BUTHE, KOETO BOAU 10 O0Opa3yBaHETO HA HaH-BHCOKUTE
pacTeHHs C Hai-TOJIIM JTUaMeThp W Opoil nmcrta. Haii-BHcOkara JiekOpaTWBHAa CTOWHOCT CpEi BCHUYKH
TECTBaHU TEHOTHUITU MpU yciaoBuATa B brarapust 6e otOensizana npu copra ,,Purple Flora®“. Ycranosenu ca
TIOJIOKUTEITHN KOpeNaliii MEXAy BHCOYMHATa Ha pPACTEHHWETO W Opos Ha JHUCTara, KakTO W MEXIy
IBIDKIHATA Ha [IBETOHOCA M OpOs Ha Pa3BUTHTE I[BETOBE.
OT maHHUTE, TTOJIYYCHU B PE3YATAT Ha MIPOBEICHUTE U3CICABAHMS, CE MIPABST CICTHUTE U3BOJIU:
KnyGenutre mpu pasnuyHUTE TEHOTHUIOBE Ha MIAAHONyca CE€ pa3nuyaBaT 0 MOP(GOIOTHUYHHUTE CH
XapaKkTepucTUKH. Half-rolsiM mnaMeTsp | TEIIo UMaT Te3H oT copta ,,Purple flora®.
TecTBaHUTE COpPTOBE INAIUOIYC CE€ paziuyaBaT JIEKO IO OTHOUIEHHE Ha CpoKa Ha IOKBJIBaHe, a IIo-
3HAYMUTEITHU Pa3jIvKU ce HAOII0MaBaT BB BHHIIHKS BHJI HA [[BETOHOCA U IIb(TEka. Hall-1barusT nepuoa Ha
usdTeX ¢ mpu copra ,,Plum tart™ — 83 maam.

Coprosere ,,Green star u ,,Purple flora” ce oTinuaBaT ¢ Hali-CHJIEH BETETaTUBEH PacTEkK, KOCTO
BOJIY JIO 00pa3yBaHETO HA HA-BUCOKUTE PACTCHUS C HAW-TOJISIM JIUAMEThp U Opoi JIuCTa.

Haii-Bucokara aexopaTHBHA CTOMHOCT cCpell BCHYKM TECTBAaHH TE€HOTHUIIOBE HA TIAAHONYC, TPH
ycrnoBusita B bbirapus, mposiBu copTsT ,,Purple flora®, xoiiTo ce oTnmdaBa ¢ Haii-TosIMa TBIDKHMHA Ha
IBETOHOCA U HaW-TOJISIM 6p0171 Pa3BUTU LBETOBE, KAKTO U C HUCHK I5JI HAa HCPA3BUTU LIBETOBE.

BS. Ivanova, V., L. Nacheva, V. Panchev, 2021. Possibilities for use of in vitro techniques in propagation
of species of the genus Tilia sp. Bulgarian Journal of Agricultural Science, 2021, Vol. 27, Suppl. 1, pp. 103-
110. Print ISSN 1310-0351, Online ISSN 2534-983X, Q3, SJR-0,25, IF-0,5.
ABSTRACT

The propagation of the three types of linden used in the landscaping in Bulgaria is carried out mainly
by seeds and cuttings, but both methods have a number of disadvantages. Alternative possibilities in this
regard are provided by in vitro propagation, but studies on the types of explants, methods of surface
disinfection, media composition, conditions for adaptation from in vitro to ex vitro growth are very limited.
Having in mind that lindens are one of the most preferred and most widely used deciduous species in
European and world ornamental horticulture, the clarification of these issues becomes particularly relevant.
The aim of the present study was to develop an effective protocol for in vitro micropropagation of linden.
Apical buds and stem cuttings from the top of mature cuttings or actively growing annual shoots of adult
trees, apical and nodal segments of actively growing seedlings were used as initial explants. Two surface
disinfection methods were studied — with 5% solution of calcium hypochlorite [Ca(OCI1)2] and 2% silver
nitrate (AgNO3). In the studies, nutrient media for multiplication based on MS (Murashige & Skoog, 1962),
DKW (Driver & Kuniyuki, 1984) and WPM (McCown woody plant medium, 1980) were used. The effect of
cytokinins 6-benzylaminopurine (BAP), Kinetin (6-furfurylaminopurine), mefa-topolin (mT, [6- (3-
hydroxybenzylamino) purine]), 2-iP (6-y-y- (dimethylalylamino) -purine) at an equimolar concentration of
SuM on the multiplication of large-leaved linden (7ilia platyphyllos Scop.) was studied. The best
disinfection procedure was found by sequential application of Ca(OCI2) and AgNO3 to explants from
actively growing shoots, with the best results obtained with 7ilia cordata Mill. In the multiplication of Tilia
platyphyllos Scop. the maximum number of lateral shoots (2.93) was reported on the medium with meta-
topolin, followed by those with BAP (1.73). The highest rooting rate (84.61%) of large-leaved linden (7ilia
platyphyllos Scop.) was achieved on MS medium with half strength macronutrient content enriched with 0.3
mg 1-1 indolyl-3- butyric acid (IBA).

The main conclusions form this research study are:

The present study describe an effective protocol for in vitro micropropagation of linden.

The most suitable explants for establishment of in vitro culture of linden are apical and stem cuttings
of actively growing shoots;

The most successful disinfection of plant material is a combination of 5% Ca(OCI2) and 2%
AgNO3;

The nutrient media based on MS, enriched with 5 uM mT or 5 uM BAP and 0.01 uM IBA are the
most effective for multiplication of large-leaved linden;

Rooting of microcuttings is most successful when applying MS medium with reduced by half
macronutrients, supplemented with 0.3mg 1-1 IBA.



PE3IOME

PasmHO)XaBaHeTO Ha TpUTe BHUJA JIMIA, W3ION3BAHU B O3€JIEHABAHETO B bbirapus, ce U3BbpIIBA
NpeArMHO Ype3 CeMEHa W PE3HHLHM, HO M JBaTa METOJa HMMaT pelulla HEeAOCTaThLIU. ANTEpHATUBHU
BB3MOKHOCTH B TOBa OTHOILIEHHE Tpeyiara pa3MHOXKaBaHETO 71 Vitro, HO POyYBaHUATA OTHOCHO BHIIOBETE
eKCIIJIAaHTH, METOIUTE 32 Je3MH(EKLUs Ha MOBbPXHOCTTA, ChCTaBa Ha CpefaTa M yCIOBHATA 3a aJanTalys OT
in Vitro XbM €X Vitro pacTexx ca MHOro orpanuuyeHu. Kato ce mma mpensun, 4de JUIMTE ca €IUH OT Haii-
MNPEANOYUTaHNTe M HAW-IIMPOKO HM3MON3BAaHU JHCTONAaJHM BHAOBE B EBPOIECHCKOTO M CBETOBHOTO
JEKOPaTUBHO TIPaJiMHAPCTBO, W3SCHIBAHETO HA TE3M BBIPOCH CTaBa 0coOeHO akTyanHo. llenara Ha
HACTOALIOTO IpoyuyBaHe Oemie Aa ce pa3paboTu e(eKTUBEH NMPOTOKON 3a MUKPOpPa3MHOXaBaHE in Vifro Ha
yuma. Kato HayaliHU eKCIUIaHTH 0sXa W3IIO3BaHH AlMKaJIHU MIBIIKH U CTHOJIEHU PE3HUIM OT BbpXa Ha 3peiu
PE3HUIM HMIM aKTUBHO PaCTAIIM ETHOTOMUINHM W3ABHKA Ha BB3PACTHU IbPBETA, KAKTO U amUKallHH U
BB3JIOBH CETMEHTH OT AaKTUBHO pacTsAIlu paszcal. bsxa npoydenn nBa meroma 3a Je3uH(EKnHs Ha
MOBBPXHOCTH — C¢ 5 % pa3rBop Ha kannueB xunoxjoput [Ca(OCl),] u 2 % pa3TBop Ha cpeOBPEH HUTpAT
(AgNO3). B m3cnenBanusita Osixa M3MON3BAHM XPAaHUTEIHU CPEAM 3a pasMHO)KaBaHe Ha 0Oazata Ha MS
(Murashige & Skoog, 1962), DKW (Driver & Kuniyuki, 1984) u WPM (McCown woody plant medium,
1980). beme mpoydeHO BB3ACWCTBHETO HAa IUTOKMHUHHUTE O-OeH3mnamuHomypuH (BAP), kunerun (6-
bypdypunamunonyput), wera-tononud (mT, [6-(3-xungpoxcubeHzmnamuHo)myput]), 2-iP (6-y-y-
(IMMeTHNaINIaMUHO)-TIypHH) TPH €KBUMOJAapHa KOHLEHTpauus oT 5 uM BbpXy pa3MHOXKaBaHETO Ha
mmpoxonuctHara jmna (7ilia platyphyllos Scop.) Oemre poydeH. bere ycranoBeHa Haii-1o0paTa nmpoueaypa
3a nesuHGpexnus upe3 nocienopareqHo npuiarane Ha Ca(OCly) u AgNO3z BBpXY €KCIUTaHTH OT aKTHBHO
pacTsy U3IBHKH, KaTo Hail-100pu pe3ynTaru Osixa monydenu npH 7ilia cordata Mill. [lpu pazMHOXKaBaHETO
Ha Tilia platyphyllos Scop. Haii-ronsm Opoli cTpaHUYHU M3IBHKH (2,93) Oelie oTYeTeH Ha cpenara ¢ MeTa-
TOTIONIWH, cieaBana oT Tasu ¢ BAP (1,73). Haii-Bucokara cremen Ha BkopeHsBaHe (84,61 %) npu
mpokonuctHara auna (Tilia platyphyllos Scop.) Oemie mocTurHara BbpXy cpeaa MS ¢ MOJOBHHHA
KOHIICHTpaNus Ha MakpoereMeHTH, oborareHa ¢ 0,3 mg 1-1 uamonun-3-6yruposa kucenuna (IBA).

B6. Pancheyv, V., V. Ivanova, N. Panayotov, 2021. Comparative study of species of the genus Lupinus on
the sowing qualities of seeds during their treatment with ultrasound. Scientific Papers. Series B,
Horticulture, 2021, Vol. LXV, Issue 1, pp. 651-655. Print ISSN 2285-5653, CD-ROM ISSN 2285-5661,
Online ISSN 2286-1580, ISSN-L 2285-5653, Q4, JCI-0,06, IF-0,4.

ABSTRACT

The main purpose of the present study was to determine the effect of ultrasound treatment of seeds
of different lupine species of the genus Lupinus on their sowing qualities. The experiments were carried out
with seeds of two species of lupine (Lupinus polyphyllus Lindl.) and tarwi (Lupinus mutabilis Sweet.). The
treatment of the seeds was performed with ultrasound, testing the following sound durations: 3, 6 and 9
minutes. Germination energy, germination, mean germination time and uniformity of germination, length of
hypocotyls and embryo root, fresh and dry matter of seedlings were studied. Sonication with a duration of 6
minutes causes the highest increase of germination. As a result of treatment, the fresh weight of seedlings
also increases. Polynomial regressions with high coefficients of determination about the effect of ultrasound
on germination energy and germination were found. A higher effect was observed in the species Lupinus
polyphyllus Lindl. It is recommended to improve the sowing qualities of lupine seeds to apply the sonication
of 6 minutes.

By the results of the conducted investigation the following conclusion are drawn:

Ultrasound treatments highly improve the viability status and the sowing parameters of lupine seeds
and the effect depends on species responses.

The germination energy and germination increase after sonication and the highest values were found
in the period of treatment of 6 minutes. This duration of the ultrasound wave is recommended to apply for
augmentation of sowing quality of lupine seeds. The seedling morphological behaviors are also with better
characteristics.

Effect of sonication on the germination energy and germination of lupine seeds described by
polynomial regression with high determination coefficients.



PE3IOME

OcHoBHara IeNl Ha HACTOSIIOTO TPOyYBaHE Oelle Ja ce Onpenesd ePeKThT OT YITPa3BYKOBOTO
TpeTHpaHe Ha CeMEHa OT Pa3IMYHU BUIOBE JIYIIMH OT poia Lupinus BbPXy TEXHHTE CEHMTOCHH KayeCTBa.
ExcnepumMenTute 0sxa mMpoBeACHU ChC ceMeHa OT ABa Buna JynuH (Lupinus polyphyllus Lindl.) u TapBu
(Lupinus mutabilis Sweet.). ObpaboTkara Ha ceMeHara Oerlle W3BbpIIeHa C YATPa3BYK, Karo Osxa TeCTBaHU
CJICJIHUTE TMPOMBIDKUTEIIHOCTH Ha BB3ZeHcTBHETO: 3, 6 W 9 MuHyTH. bsixa w3cnenBaHu eHeprusra Ha
KBJIHSEMOCT, KBJIHSEMOCTTa, CPEIHOTO BpEeME 3a KBJIHSAEMOCT M DPaBHOMEPHOCTTa Ha KBIHAEMOCTTA,
IBbJDKMHATA HA XWITOKOTWJIMTE W 3apOJUIIHUS KOPEH, KaKTO M CBEXOTO U CYXOTO TEIIO Ha KBIHOBETE.
VnTpa3BykoBata 00pabOTKa € MPONBIDKUTEIHOCT 6 MHUHYTH BOAM JIO HAK-TOJISIMO YBEIWYCHHE Ha
KBJIHSEMOCTTa. B pe3yarar Ha 00paboTkaTa ce yBenn4aBa U CBEXKOTO TEIVIO Ha KhJIHOBETE. bsixa ycTaHOBeHH
MOJIMHOMHHU PErPeCHU C BHCOKM KOC(UIIMEHTH Ha JeTepPMHHAIMS OTHOCHO e()eKTa Ha YATpa3ByKa BbPXY
CHEeprusATa Ha KBIHAEMOCT M KbiHsAeMocTTa. [lo-cuneH edekr Oemie HaOmromaBaH npu Buia Lupinus
polyphyllus Lindl. IlpenopbuBa ce 3a mogoOpsiBaHE HA CEUTOCHUTE KayecTBa HA CEMEHATa OT JIYIIHH Ja Ce
npuIiara yaTpa3BykoBa 00paboTKa ¢ POABIKUTEITHOCT 6 MUHYTH.
B®3 0cHOBa Ha pe3ynTaTuTe OT MPOBEACHOTO U3CIIEABAHE CE MPABST CISTHUTE 3aKITFOYCHUS:
YNTpa3ByKOBOTO TpPETUPaHE 3HAYUTEITHO MOAOOPSBA JKU3HECIIOCOOHOCTTA U MapaMEeTPUTE 3a 3acsBaHEe Ha
ceMeHata OT JIYIIHH, KaTo e(peKThT 3aBHCH OT PEaKIMUTE Ha Pa3IMYHUTE BUIOBE.
EHeprusita Ha KbJIHEHE W KBIHIEMOCTTA CE YBEIMUYABAT CJIE] YITPa3ByKoBa 00pabOTKa, KaTO Hall-BUCOKHUTE
CTOMHOCTH ca OTYETCHH TPH MPOIBIIKUTEIHOCT Ha 00paboTkara ot 6 MUHYTH. [IpenopryBa ce mpuIaraHeTo
Ha YITPa3ByKOBa BBJIHA C Ta3W MPOABIDKUTEIHOCT 3a IMOJOOpsIBaHE Ha KAaueCTBOTO HA 3acsABAHETO Ha
ceMeHara ot JiynuHa. Mop(oIIOrHYHUTE XapaKTePUCTUKU Ha KBIIHOBETE ChIIO Ca C MO-J00pH MOKa3aTel .
EdexTsT Ha ynTpa3BykoBaTa 00pabOTKa BHPXY CHEPrHATa HA KBIHEHE M KBJIHAEMOCTTA HA CeMeHara OT
JyIHMHA € OIKMCAaH Ype3 MOJIMHOMHA PErpecHsi C BUCOKU KOS(HUIIMEHTH Ha eTePMHUHALIUS.

B7. Pancheyv, V.,2025. Effect of different level of nitrogen fertilization on the vegetative behaviors and
flowering of the gladiolus growing under open air conditions. Journal of Mountain Agriculture on the
Balkans, 2025, Vol. 28, Issue 5, pp. 783-798. Print ISSN 1311-0489, Online ISSN 2367-8364.

PE3IOME

OcHoBHaTa Liel Ha HACTOSILETO M3CJIEABAHE € Ja CE ONTHMH3Mpa a30THOTO TOPEHETO M Ja ce
MPOCJICAN BIMSHUETO Ha Pa3IMYHU HUBA Ha a30Ta BHPXY Pa3BUTHETO HA PACTCHHUATA OT IIAJUOJIH U TSAXHATA
JIEKOpaTiBHA CTOWHOCT, OTIIEKJAHH NIPU TOJICKK ycIoBUs. ONMUTHTE ca W3BEICHU B Y UeOHO-OMUTHOTO T0JIE
Ha Karezapa “I'pagunapcTtBo® ipu ArpapeH yHuBepcurtet — InoBaus.

[IpoyuBanero e mnpoBereHO cbc coproBere miamuonu — Fado, Oasis u Amsterdam. Ilpu
npeamnocaabuHara 00padoTKa Ha MMoYBaTa ca MPHIOKEHH CIIeTHUTE HUBA HA TOPEHE C a30TeH TOP, aMOHHEBA
cenutpa 0 kg.da”, 8 kg.da”, 16 kg.da™ (xontporna), 24 kg.da™.

OmnpeneneHa € NpOObIDKUTETHOCTTA Ha (eHodaznTe — MOHUKBAHE, MMOsIBa HA LIBETOHOCA, HAYAJIO0 U
Kpail Ha bdTex. BpB (aza MacoB bpTex ca U3BHPIICHH U OMOMETPUYHHUTE M3MEPBaHU HA pAaCTCHUSTA -
BHCOYHMHA U TUAMETHP Ha IBETOHOCHOTO CTHOJI0, Opoii JincTa, Opoit pa3BUTH M HEPA3BUTH IIBETOBE.

VYcraHOBEHO €, 4e BHCOYMHATa M AMAMEThpa HA LBETOHOCHOTO CTHOJOTO, NPM HUBO HA A30THO
Topene oT 24 kg.da™' mpeBumaBar konTponata ¢ 5 10 10 cm, KakTo U GPOAT Ha JIMCTATA Ce yBeIuuaBa. bposaT
Ha HOPMAJTHO Pa3BHTUTE IBETOBE € Haii-BHCOK mpu copT Fado cien topene ¢ 16 kg.da™ u 24 kg.da™ asor,
KaTo MpEeBHIIaBa TO3M Ha HETOPEHUTE pacTeHHs Npubinu3nTesHo ¢ 50%.

Crennure 3aKJII0YEHUS M M3BOAM MOTaT J1a ObJaT GOpMyIIUpaHu:

BnusiHueTo Ha a30THOTO TOpeHE BHPXY NpPOTHYAHE HA OTAenHHUTE (eHOodaszu NpU TIAJAHOIUTE €
3HAUYUTEIHO, KaToO c€ YCKOPsiBa IOHMKBAHETO U MOABATa Ha LIBETOHOCA.

LbdrexsT npu maguonute 3amnoyBa Mexan 86 u 101 neH cien MOHWKBaHETO, KaTo Hail-paHo ce
dopmupa npu Topene ¢ 16 kg.da”. C Haii-ronsMa NpOXBIDKMTEIHOCT HA IB(TEX Ce XapaKTepH3Upa COpT
AMcTepaaM KaTo MPOIBIDKUTETHOCTTA My € OT 169 IHM Ipy TOCOYEHOTO HUBO HA TOPEHE.

EdexrbT Ha a30THOTO TOpEeHe € J0Ope MPOsIBEH BbPXY pacTexka Ha BETOHCHOTO CTHOJIO.

BucourHaTa 1 IHaMeThpa My ca ¢ MAKCHMAIIHH pa3MepH 3a Bapuant 24 kg.da™'. B pesynrar Ha mo-
BHCOKH HHMBa Ha a30THO TOpEeHE OposT Ha JIMCcTara HapacTBa ChIEeCTBeHO. Haii-ronmsim Opoii smcra ca
hopMHpaK pacTeHHATa OT TPUTE COPTA ClIe IPUIIAraHe HA Haii-BHCOKATa TOpoBa HopMa — 24 kg.da™ asor.



JleKopaTHBHATA CTOMHOCT Ha TIaZHOIMTE Ce TOX00psBa Hail MHOro cieq Topene ¢ 16 kg.da™ asor,
KaTo IIpU TO3HM BapHaHT OpoAT Ha moOpe pa3BUTUTE I[BETOBE € HAil BUCOK M 3a TPUTE M3IHUTBAHU COPTa, a
TO3M Ha HEPAa3BUTHTE HAMAJISIBA CHIICCTBCHO.

Moske Ja ce Tperopbya NpH OTIIEKIAHE HAa TIAJHONH Ja ce Tpuiara TopeHe ¢ 16 kg.da' u 24
kg.da” a30T, Ipu KOETO pacTeHMATa ca ¢ HAii-BUCOKH LBETOHOCHM CTHONA M OPOSl HA PA3BUTHTE LIBETOBE
HapacTBa MaKCUMAITHO.

ABSTRACT

The main objective of this study is to optimize nitrogen fertilization and to investigate the effect of
different nitrogen levels on the growth of gladiolus plants and their ornamental value when grown under
field conditions. The experiments were conducted at the Teaching and Experimental Field of the Department
of Horticulture at the Agricultural University of Plovdiv.

The study was conducted using the gladiolus varieties Fado, Oasis, and Amsterdam. During pre-planting soil
preparation, the following levels of nitrogen fertilizer (ammonium nitrate) were applied: 0 kg.da-1, 8 kg.da-
1, 16 kg.da-1 (control), and 24 kg.da-1.

The duration of the phenological phases—germination, emergence of the flower stalk, and the beginning and
end of flowering—was determined. During the mass flowering phase, biometric measurements of the plants
were also taken—height and diameter of the flowering stem, number of leaves, and number of developed
and undeveloped flowers.

It was found that the height and diameter of the flower stalk, at a nitrogen fertilization rate of 24 kg.da-1,
exceeded those of the control by 5 to 10 c¢cm, and the number of leaves also increased. The number of
normally developed flowers was highest in the Fado variety after fertilization with 16 kg.da™ and 24 kg.da™
of nitrogen, exceeding that of unfertilized plants by approximately 50%.

The following conclusions and findings can be drawn:

The effect of nitrogen fertilization on the progression of individual phenophases in gladioli is significant,
accelerating emergence and the appearance of the flower stalk.

Flowering in gladioli begins between 86 and 101 days after emergence, occurring earliest with a fertilizer
application of 16 kg-da™'. The Amsterdam variety is characterized by the longest flowering duration, lasting
169 days at the specified fertilizer rate.

The effect of nitrogen fertilization is clearly evident in the growth of the flowering stem.

Its height and diameter reached their maximum values for the 24 kg.da" treatment. As a result of higher
levels of nitrogen fertilization, the number of leaves increased significantly. The plants of the three varieties
produced the greatest number of leaves after application of the highest fertilizer rate—24 kg.da™ of nitrogen.
The ornamental value of gladioli improves most significantly after fertilization with 16 kg.da™ of nitrogen;
in this treatment, the number of well-developed flowers is highest for all three tested varieties, while the
number of underdeveloped flowers decreases significantly.

It can be recommended that, when growing gladioli, fertilization with 16 kg.da™ and 24 kg.da™ of nitrogen
be applied, as this results in plants with the tallest flowering stems and maximizes the number of developed
flowers.

B8. Ivanova, V., V. Panchev, 1. Ivanova, 2016. Application of organic liquid fertilizer Lumbricol in
production of planting material from annual flowers. Agriculture and Food. Journal of International
Scientific Publications, 2016, Vol. 4, pp. 571-576. eISSN 1314-8591.
ABSTRACT

Fertilizer from californian worms Lumbricol is known as one of the most effective organic fertilizes,
soil fertilizer, which is used for organic farming and revitalization of exhausted soils. The nutrients therein
are water soluble and easily absorbable in the plants form due to humic acids in it. In this study we explore
the use of fertilizer in the production of seedlings of annual flowers. The aim is to obtain seedlings with
better biometric behaviours for a shorter period of time. The study used the following species of plants:
Antirrhinum, Tagetes, Zinnia and Verbena. Fertilizer was used as a component of the substrate in which the
seeds were sown. Studied were the following variants: 10%; 20% and 30% of substrate for the sowing of
seeds. As a control was used a standard substrate without the addition of fertilizer. The results obtained show
that in all experimental variants seeds germinated faster than control, but the acceleration is negligible,
within 1-2 days. More significant differences I occur subsequently - the plants in the treated variants form a



more vigorous root system, a greater number of leaves with a greater leaf area and enter 6-7 days earlier
phase in budding and flowering. The use of 20 percent bio-fertilizer was suggested.

By the obtained data determine the following conclusions:

The results of the study on the effect of the biomineral fertilizer Lumbricol on the annual flowers —
Antirrhinum, Tagetes, Zinnia and Verbena lead to the following conclusions:

The treatment with Lumbricol had a positive effect on the seed germination, volume of root system,
leaf behaviours — leaf number and leaf area and plant phenophases.

The optimal concentration for the treatment of plants with the biomineral preparation was 20%. The
effect of the biomineral fertilizer Lumbricol was species specific and the treatment had a better effect in
Antirrthinum. The concentration of 20% of Lumbricol could also be recommended for treatment of annuals
for planting material production.

PE3IOME

TopoBere oT xanmdopHuiickute yepsen Lumbricol ca W3BeCTHH Karo €AHU OT Hai-e()eKTHBHUTE
OpTaHUYHHM TOPOBE 3a MOYBATA, KOMTO CE M3IMOJ3BaT B OMOJOTMYHOTO 3eMEACNE U 3a Bh3CTAHOBSBAaHE Ha
n3TonieHy nouBr. ChABPKALIUTE CE B TAX XPAHUTEIHU BEIECTBA ca BOJOPA3TBOPUMHE U CE€ YCBOSBAT JIECHO
OT pacTeHHsATa OnaromapeHre Ha XYMHHOBHTE KHCEIMHU B ChCTaBa WM. B HACTOSIIOTO NpOy4YBaHE
W3CieIBaMe M3MOI3BAHETO HAa TOpa NP OTIISKIAHETO Ha pas3caj OT eAHOoroAMinHM 1BeTd. Llenta e nma ce
MOJNyYaT pa3cajy ¢ Mo-J00pu OMOMETPUYHHU MOKAa3aTeNM 3a MO-KPaThK MepHon OT Bpeme. B mpoyuBaHeTo
0sixa M3IIONI3BaHU CIIEHUTE PAacTUTENHU BUNOBe: Antirrhinum, Tagetes, Zinnia u Verbena. TopoBere 0Osixa
W3IOJI3BaHM KAaTO ChCTaBKa Ha cyOcTpaTa, B KOMTO Osixa 3aceTw cemeHara. M3crmenBanu Osixa cieaHuTe
Bapuantu: 10%; 20% u 30% Top B cyOcTpaTa 3a 3acsiBaHe Ha ceMeHara. KaTo koHTpona Oele U3moji3BaH
CTaHIapTeH cyOcTpar 6e3 nobaBsHe Ha Top. [lomydeHWTe pe3ynTaTd [OKa3BaT, Y€ BHB BCUYKH
EKCIIEpHUMEHTAJIHA BAPHAHTH CEMEHaTa MMOKbJIHAXa M0-0bp30 B CpaBHEHUE C KOHTPOJIaTa, HO YCKOPEHHETO €
HE3HAYUTENHO — B pamkuTe Ha 1-2 nguu. Ilo-3HauwTenHW pa3nuku ce HaOmomaBaT BIOCIEACTBUE —
pacTeHUsITa B TPETUPAHUTE BAPUAHTH 00pa3yBaT MO-CHIIHA KOPSHOBA CHCTEMAa, MO-TOJIsIM OO JINCTA C TMO-
roJisMa JIMCTBEHA TUIONI M HABJIW3aT ¢ 6—7 JHU TO-paHo BBB (pa3aTa Ha oOpa3yBaHE Ha MBIKU U IBOTEK.
Beme npennoxeno u3non3sanero Ha 20 MporieHTa OMOTOPOBE.

B®3 0cHOBa Ha MOMYYEHUTE JaHHU CE TPABST CICAHUTE U3BOJIH:

Pesynrarute oT MpOy4YBAHETO OTHOCHO BB3ICHCTBHETO Ha OMOMHHEpanHUs Top ,,Lumbricol® Bbpxy
CIHOTOJIUIIIHUTE LIBETS — Antirrhinum, Tagetes, Zinnia v Verbena, BOIAT 10 CICIHNATE U3BOIM:

Tpetupaneto ¢ ,,Lumbricol* okaza MoJIOKUTEIHO Bh3ICUCTBUE BbPXY KBIHAEMOCTTA Ha CEMEHATa,
obeMa Ha KOPEHOBATa CHUCTEMa, XapaKTEPUCTHKHUTE HA JINCTaTa — OpOd M TUION[ HA JINCTATa, KAKTO W
(henodaszure Ha pacTeHHATA.

OnrtumanHara KOHIEHTPALUS 32 TPeTUpaHe Ha pacTeHHsATa ¢ OmoMuHepanHus npenapar oemie 20%.
EdexrsT Ha OnomuHepanHus TOp ,,Lumbricol* Gemre cnernuduyueH 3a BCEKH BU, KaTO TPETUPAHETO Jajie Mo-
no6pu pesynrtaru npu Antirrhinum. Konnentpamusira ot 20% ,,Lumbricol® moxe na ce mpenopsua u 3a
TpeTUpaHe Ha eTHOTOJUIIHA PACTEHHUs, IPEJHA3HAYEHH 3a TIPOU3BOJICTBO HA TIOCAABYCH MaTepHall.

B9. Ivanova, V., V. Panchev, 2016. Effect of presowing treatment with ultrasound and stratification of
Laurocerasus officinalis L. seeds on some growth behavior of seedlings. Agro-knowledge Journal, 2016,
Vol. 17, No. 2, pp. 173-180. ISSN 2233-0070. DOI: 10.7251/AGREN16021731. UDC: 635.9.054-153.
ABSTRACT

This study was conducted to investigate the effects of different treatment with ultrasound and
stratification of Laurocerasus officinalis L. seeds, conducted in greenhouse conditions during the period
2013-2015. The Laurocerasus officinalis L. is a species with an economic importance for the pharmaceutical
industry, and it is also often used in ornamental horticulture. The determination of appropriate conditions for
propagation by seeds has an effect on the cost of production. The seeds were treated with 0, 5, 10 and 5 min
ultrasound and 2 months stratification. The results showed that the percentage of germinated seeds and
quality root system are dependent on the exposition time. The largest number of germinated seeds was
obtained with ultrasound treatment of 10 min. The stratification resulted in the obtaining of roots with the
greatest length. High doses of ultrasound will provide the breaking of seeds and weak, brittle root system,
which reduces the chances of successful adaptation in replanting.



The results of the present study on the effect of pre-sowing treatment with ultrasound and
stratification of Laurocerasus officinalis L. seeds on some growth behavior of seedlings lead to the following
conclusions:

An effective way for breaking the seed dormancy and enhancing seed germination in Laurocerasus
officinalis L. is established.

Treatment with a 10-minute ultrasound and stratification period of 90 days increased the germination
rate and quality of seedlings.

PE3IOME

Hacrosimoro mpoyuBane Oe MpoBeNeHO ¢ IeN u3cleqBaHe Ha e(EKTHTE OT Pa3liUdyHU METOIU Ha
o0paboTka ¢ ynTpa3Byk u crparudukanus Ha ceMmeHa OT Laurocerasus officinalis L., npoBeneHu B
opamxkepuitHu ycioBus npe3 nepuona 2013-2015 . Laurocerasus officinalis L. ¢ B ¢ MKOHOMHUYECKO
3HaueHHE 3a (papManeBTUYHATA MPOMUIILUICHOCT, KATO YECTO CE M3I0JI3Ba U B JICKOPATUBHOTO I'PaJIMHAPCTRBO.
OmpeznenssHET0O Ha TMOAXOMSIIM YCIOBHS 33 pPa3MHOXKaBaHE 4Ype3 CEMECHA OKa3Ba BIUSHHUE BBPXY
npou3BocTBeHUTE pasxonu. CemeHara Osixa TpeTupaHu ¢ yntpassyk 3a 0, 5, 10 u 5 MUHYTH U OIOKESHU
Ha 2-MecevHa cTpatudukanus. Pesynrarure mokasaxa, 4e MpoICHTHT Ha MOKBIHAJIMTE CEMEHA U Ka4eCTBOTO
Ha KOPCHOBATa CHUCTEMa 3aBHCAT OT BPEMETO Ha eKcrmo3uims. Haif-ronsM Opoil mokbIHAIM ceMeHa Oerne
MOJy4eH IpH YATpa3BykoBa oOpaboTka ¢ mpoabmkurenHoct 10 munytu. Crpatudukanusta noBeae 0
MOJy4YaBaHe Ha KOPEHU C Hail-roisiMa IbJDKMHA. BHCOKHTE JO3M YATPa3ByK BOIST 1O Pa3lyKBaHE Ha
ceMeHaTa U Jio ciaba, Kpexka KOpEeHOBa CUCTEMa, KOETO HaMallsiBa [IAHCOBETE 3a YCIelHa alanTanus npu
IpecakIaHeTo.

Pesynraturte 0T HACTOSIIOTO MPOYYBaHE OTHOCHO e(peKTa OT MpearoceBHaTa 00padoTKa ¢ YATpa3ByK
U cTpathduKanusaTa Ha ceMeHara Ha Laurocerasus officinalis L. BbpXy HSAKOU XapaKTEPUCTUKU Ha PacTeka
Ha pa3cajia BOIAT JI0 CIICAHUTE 3aKITFOYCHUSL:

VYcraHoBeH ¢ e(peKTHBEH HauKMH 3a MPEKbhCBAHE HA CEMEHHATA JIATCHTHOCT M MOA00psBaHE HAa KBJIHACMOCTTA
nipu Laurocerasus officinalis L.

OO6paboTkara ¢ ynTpa3ByK B IpoabDKkeHrne Ha 10 MUHYTH 1 cTpaTu(dUKaIus ¢ IpoabHKATETHOCT 90

JAHU IMMOBUIIMXA CTCIICHTA HAa KBJIHACMOCT U Ka4€CTBOTO Ha pa3caja.

B10. Ivanova, V., V. Panchev, 2017. Investigation on ginkgolides and bilobalide content in Ginkgo
biloba L. leaves. Agriculture and Food. Journal of International Scientific Publications, 2017, Vol. 5, pp.
258-262. eISSN 1314-8591.

ABSTRACT

In the present study it was established the concentration of ginkgolides A, B, C and bilobalide in the
leaves of 6 Ginkgo biloba trees, located in 6 different settlements in Bulgaria - Plovdiv, Pazardjik,
Asenovgrad, Hisar, Karlovo and Kazanluk. Only female trees aged 20-30 years, with very good decorative
characteristics, were selected. The material studied was the leaves collected in two weeks, from the
appearing of the leaves up to the fall of the leaves. It was found that the concentration of test substances was
the lowest in spring and autumn, and the highest in the early summer. The differences between the six
studied trees were significant. With the highest concentration of ginkgolides A, B, C and bilobalide were the
trees from Plovdiv and Hissar. Of the three types of ginkcolides - A, B and C - the highest content in the
leaves is ginkcolid A, followed by ginkcolid B and finally, the lowest content is ginkcolid C.

The obtained results allow to done the following conclusions:

1. The contents of bilobalide and ginkcolides A, B and C were found to be highest in the middle of
summer - in the period from 15.06. to 15.08. With the lowest values being the leaves at the beginning and
end of the vegetation period - 15.04. and 1.10.

2. The samples of Plovdiv and Hissar - respectively sample 1 and sample 5 - have the highest
contents of bilobalide and gincolides A, B and C. They may be used in further studies and propagated
vegetatively to obtain a variety suitable for use for medical purposes.

3. Of the three types of ginkcolides - A, B and C - the highest content in the leaves is ginkcolid A,
followed by ginkcolid B and finally, the lowest content is ginkcolid C.

4. Differences in the content of bilobalide and ginkcolid A, B and C in the individual specimens are
significant and are due to both the different climatic conditions and the seminal method of reproduction.



PE3IOME

B HacTos1110TO mpoyuBaHe O¢ yCTaHOBEHA KOHIICHTpalusaTa Ha rudkonuau A, B, C u ounobanum B
nmucTara Ha 6 appBeta oT Buna Ginkgo biloba, namupaniu ce B 6 pa3jnyHU HACEICHU MecTa B bhirapus —
[InoBnus, ITazapmxuk, AceHoBrpaxn, Xucap, Kapioso n Kazannbk. biaxa mogOpanu camo >keHCKH AbpBETa
Ha BB3pact 20-30 rommHM ¢ MHOTO HOOpHM NEKOPAaTUBHU XapaKTEPHUCTHUKH. M3ciaemBaHwsT Marepuai
TIpeJICTaBIIsABAIIE JTUCTA, CHOPaH B pAMKUTE HA JIBE CEIMHIIN — OT TIOsIBaTa Ha JIFCTATa JI0 TAXHOTO OITagaHe.
YcraHoBeHO Oe, 4e KOHLIEHTpauusATa Ha W3CIEBAHUTE BEUICCTBA € Hall-HHMCKa Mpe3 MpOoJIeTTa U eCeHTa, a
Hal-BHCOKAa — B HAYAJIOTO HA JIATOTO. Pa3nmkure Mexay IIiecTTe W3ClIeABaHW NbpBeTa 0fXa 3HAYUTEITHU.
Haii-Bucoka koHmeHTtparns Ha ruHkonuaun A, B, C m Ownobanma ce HabIromaBaimie HpHW AbpBETaTa OT
[InoBnuB m Xucap. Ot Tpute Buaa ruHkomugn — A, B u C — Hali-BHCOKO ChABp)KaHHE B JIUCTaTa MMa
THHKOJIHJ A, clieiBaH OT TUHKONUA B, a Hail-HUCKO € chAbpkaHueTo Ha ruHkonug C.

[lomydenuTe pe3ynraTu MO3BOJSABAT J]a CE HANIPABAT CIIEAHUTE N3BOIH:

1. YcraHoBeHO e, 4e ChIbpKaHUETO Ha Omnodanua U ruHkokodugn A, B u C e Hali-BHCOKO B
cpenara Ha JiaToTo — B nepuona ot 15.06 no 15.08. Hali-HUCKUTE CTOHHOCTH MpH JIMCTaTa ca OTOCNSI3aHH B
HaYaJI0ToO M Kpas Ha BereTannoHHus nepuox — 15.04 u 1.10.

2. IIpobute ot [1noBauB 1 Xucap — chOTBETHO Mpoda 1 1 mpoba 5 — nMar Hali-BUCOKO ChIbpPKAHHE
Ha 6unobamuy u ruakonmuau A, B u C. Te morar ma ObJarT M3MOA3BAHU B IO-HATATBIIHU H3CICABAHMS U
Pa3MHOXEHH BET€TaTHUBHO, 32 J1a CE MOIy9H COPT, MOIXOMIII 32 YIIoTpeda 3a MEAUIIMHCKH TIEITH.

3. Ot Tpute Buna ruHkokonmuau — A, B u C — Hall-BUCOKOTO ChIbp)KaHHE B JHUCTaTa € Ha
TUHKOKOJIHUJ A, Clie/IBaH OT THHKOKOIU/ B, a Ha mocieaHo MsACTo, C Hali-HUCKO ChAbPIKAHUE, € THHKOKOJIU/T
C.

4. Paznukute B ChIBbPKAHUETO HA Ommobanua u TuHKokomuan A, B u C B oTAETHUTE €K3EMILTAPH ca
SHAYUTCIIHU M CC€ OBJDKAT KAKTO Ha Pa3JIM4YHUTC KIIMMAaTU4YHU YCJIOBUA, TaKa U Ha CCMCHHHUS Ha4YWMH Ha
pa3MHOXKaBaHe.

Crarum no rpyna nokasareau ,,I' (Kuura).

I'6. I1anues, Banentun (2025) [IpoyuBanus BbpXy pa3lInYHH HAYMHHA Ha Pa3MHO)KaBaHE HA BUIOBE
ot pon Tilia. N3narencto: Muten Entpanc,146, ISBN: 978-619-287-001-0 (Knura u3nagena na 0asza
aucepranus 3a OHC nokrop)

Crarum no rpyna nokasareau ,,I'7%

I';.1. Panayotov, N., V. Panchev, N. Shopova, 2024. Assessment of the storability of tomatillo (Physalis
ixocarpa Brod.) seeds. Journal of Mountain Agriculture on the Balkans, Research Institute of Mountain
Stockbreeding and Agriculture, Troyan, 2024, Vol. 27, Issue 2, 296-317, ISSN1311-0489 (Print); ISSN 2367-
8364 (Online).

PE3IOME

Lenta Ha HACTOSIIIETO M3CIIE/IBAHE € J]a C€ YCTAHOBU CHXPAHIEMOCTTa HA CEMEHATa OT 3eJICHUYKOB
¢uzamuc (Physalis ixocarpa Brod.). Onuture ce npoBenoxa B EkcriepuMeHTanHoTO mnojie u B Haydnara
nmaboparopus Ha KaTenpa ,,I paguHapcTBO™ ipu ArpapeH yHuBepcuteT — [LmoBnuB.

Cemenara oT J1Ba oOpasena 3eJIeHYyKOB (PH3alUC, OT KOJEKIMATA Ha YHUBEPCHUTETA, MPOU3BEICHU
mipe3 2017t., 0sixa cCbXpaHIBaHW B KHI)KHU TUTMKOBE TIPH JTa00PaTOPHU yCIIOBHSL.

E>xeroqHo, BKJIIOYMTENTHO W B TOAMHATA HAa CEMEINPOM3BOACTBO CE€ HM3CIIE/IBaXa TEXHHUTE MOCBEHH
kadecTBa. [IpoyuBaHusTa BKIIOYBaxa: ONpeJeNiiHE Ha KBJIHSEMa €HEeprusi, KbJIHIAEMOCT, OCHOBHO BpeMe 3a
MOKbJIBaHE, BpeMe 3a MokbiBaHe Ha 50% OT ceMeHa, IpYKHOCT Ha MOKbjIBaHe, MOP(OJIOTHIHH 0COOEHOCTH
Ha MPOpacTbUUTE — IBJDKMHA Ha eMOpHOHAJeH KOpeH, AbDKMHA Ha XWIOKOTHJI, CBEKa Maca Ha €AuH
MPOPACThK, KOCPHUIMEHT Ha CKOPOCT HA MOKBJIBAHE M MHACKC Ha KbIHIAEMOCT. M3cnenBana e U pacTexHara
CHJIa HA CEeMEHaTa.

VYcraHOBEHO €, 4e ceMeHara Ha 3eJeHYYKOBUS (pu3aiuc 3ama3BaT BHCOKA KBIHSAEMOCT JIO IeTaTta
roJliHa Ha ChXpaHEHHe, CJIe/l KOETO T psA3Ko cnajna. Kopenanuure Mexy cBexara Maca Ha MPOPacThLUTE U
IbJDKWHATA Ha €MOpPHOHAITHHMS KOPEH M Ha XWIOKOTHJIA Ca CHIJIHU M TOJIOKHTEIHH ¢ KOeQUIIMeHTH HaJ



r=0.80. Bpb3kara Mexy mepronia Ha ChbXpaHEHUE U KBIHAEMOCTTa OT €Ha CTpaHa M PAacTe)KHATa CHIa OT
Apyra e JHHeHHa ¢ BHCOKH KOG(HIMEHTH Ha AeTepMHHamms Hax R’=0.90. B 3akmoueHHe MOXKe 1a ce
M3THKHE, Y€ CeMeHara OT 3eJICHYYKOBHUS (hM3aJIUC 3ala3BaT BHCOKU MOCBEHH Ka4eCTBa M € YIa4HO Ja ce
ChXpaHSBAT JI0 TIeTara roIuHa.

JlaHHUTE TONMYYEeHU B pe3yiITaT Ha MPOBEICHHUTE MpPOYYBaHHs, MO3BONABAT Ja ce (opmymupar
CJICJTHUTE U3BOJIH:

CemeHnara ot 3eneHuykoB (usanuc (Physalis ixocarpa Brod.) npu chXxpaHeHWe 3ama3BaT BUCOKHU
KBbJIHSEMA SHEPTUsl M KBIHAEMOCT JI0 TIeTaTa TOJMHA, Cle]] KOSTO Te3W MapaMeTpH Ps3KO ce MOHWKABAT JI0
HyJeBU croiiHocTH. [1o chillecTBEeHO HAMalleHHe ce HabJtonaBa ciejl TpeTa U YeTBbPTAa TOHHA.

YcTaHOBEHa € JIMHEIHA PerpecuoOHHa 3aBUCUMOCT MEXKIy Meproia Ha ChbXpaHECHHE U KbIHIEMOCTTa
C BUCOKH JICTCPMHUHALIMOHHU KOCS(DHUIIUESHTH R?=0.90 u R’>=0.95.

ChbXpaHEHHETO ce 0Tpa3siBa BbPXy JBDKHHATA HA eMOPHUOHATHHS KOPEH U Ha XUIOKOTHIIA H MHOTO
MO-CHILECTBEHO BHPXY HAMAJIsIBAaHE Ha CBEXATa Maca Ha eIUH MPOPACTBK, KaTO KOPENIAIMUTE MEXIy Te3H
MPU3HALY Ca CUITHH U MTOJIOKHUTEITHH.

HapacTBar 1 OTKJIOHEHHATA OT HOPMATHOTO UM Pa3BUTHE.

B TecHu rpaHuIy, B pe3yNTaT Ha ChXPaHCHHUETO, CE M3MEHS CPETHOTO BpeMe 3a MOKBIIBAHE HA €THO
ceMe M WHJCKCAa Ha CTCNCHTA Ha MOKbJBaHE. [10-CHITHO € BIMSHUETO BBPXY APYKHOCTTa M MHJEKCA Ha
KBJIHIEMOCTTA, KAaKTO M BbPXY KOC(HUIIMEHTA 32 CKOPOCT Ha MOKbBJIBAHE.

ChIECTBCHO HAaMAlICHHETO B pAcTEXHATa CWJIa HACTHIBA 3HAYMTEIHO TMO-PAHO OTKOJKOTO MpPH
KBJIHSIEMOCTTA, KaTo MO-CUJIHH Ca Te3W MPOMEHH Mpe3 TPeTaTa U YeTBbpTaTa rofanHa. MexIy Hes U reproaa
Ha ChbXpaHEHHE, PErPECHOHHATA 3aBUCHMOCT € JINHEHHA ¢ BUCOKH KOS(UIIMCHTH Ha JICTCPMUHALIUSL.

[IpenopbunTerneH mepuoy 3a ChXpaHCHUE HAa ceMeHaTa Ha 3eleHYyKoBa (U3aiue B CHCTeMaTa Ha
CEMEIPOU3BOJICTBO U peaii3allisl Ha CEMEHA € JI0 YeTUPU MAKCHMYM JI0 TIeT TOHHH.

ABSTRACT

The objective of this study is to determine the storage life of vegetable physalis (Physalis ixocarpa
Brod.) seeds. The experiments were conducted at the Experimental Field and in the Research Laboratory of
the Department of Horticulture at the Agricultural University of Plovdiv.

Seeds from two samples of vegetable physalis, from the university’s collection and produced in 2017, were
stored in paper envelopes under laboratory conditions.

Their post-harvest qualities were examined annually, including in the year of seed production. The studies
included: determination of germination energy, germination rate, primary germination time, time to 50%
germination, uniformity of germination, morphological characteristics of the seedlings—embryonic root
length, hypocotyl length, fresh weight of a single seedling, germination rate coefficient, and germination
index. The growth vigor of the seeds was also investigated.

It has been found that the seeds of the vegetable physalis retain a high germination rate through the
fifth year of storage, after which it drops sharply. The correlations between the fresh weight of the seedlings
and the length of the radicle and hypocotyl are strong and positive, with coefficients above r = 0.80. The
relationship between the storage period and germination on the one hand, and growth vigor on the other, is
linear, with high coefficients of determination exceeding R* = 0.90. In conclusion, it can be emphasized that
vegetable physalis seeds retain high germination quality and can be successfully stored for up to five years.

The data obtained from the conducted studies allow the following conclusions to be drawn:

Seeds of vegetable physalis (Physalis ixocarpa Brod.) retain high germination energy and germination rates
during storage up to the fifth year, after which these parameters drop sharply to zero. A significant decrease
is observed after the third and fourth years.

A linear regression relationship was established between the storage period and germination, with
high coefficients of determination: R? = 0.90 and R* = 0.95.

Storage affects the length of the embryonic root and hypocotyl and, to a much greater extent,
reduces the fresh weight of a seedling, with strong and positive correlations between these traits.

Deviations from normal development also increase.

Within narrow limits, storage alters the average germination time per seed and the germination rate
index. The effect on uniformity and the germination index, as well as on the germination rate coefficient, is
more pronounced.



The significant decrease in growth vigor occurs considerably earlier than that in germination, with
these changes being more pronounced during the third and fourth years. Between the harvest and the storage
period, the regression relationship is linear with high coefficients of determination.

The recommended storage period for vegetable phaselia seeds within the seed production and
marketing system is up to four, or at most five, years.

I';.2. Panchev, V., N. Shopova, 2024. Influence of treatment of tomato seeds with ultrasound on their
biological manifestations. Proceedings of 27th International Scientific Conference ‘EcoMountain 2024’ on
a theme Ecological Issues of Mountain Agriculture, RIMSA, Troyan, 2024, 27 (6), 422-438, Print ISSN
1311-0489, Online ISSN 2367-8364.

PE3IOME

Llenta Ha HacTOSIIETO W3CIIEABAHE € Ja CE€ YCTAaHOBHM BIMSHUETO Ha 00paboTKara Ha CeMEHa OT
JIOMaTH C yITPa3ByK BbPXY MMOCEBHUTE MM Ka4e€CTBA U BbPXY PA3BUTUETO HA pa3cagHUTE pacTeHus. OnuTure
ce npoBenoxa B Hayunara nmabopartopus u B ExcriepuMeHTaIHOTO TOJIe Ha Karenpa ,,] paimHapcTBO— NpHU
Arpapen yHuBepcuter — [lmoBmuB chc cemena Ha copt Mpean. Ilpoyum ce o3ByuaBaHe Ha ceMeHara C
yATpa3ByK 3a 3, 6 1 9 MUHYTH.

YcraHOBUXa Ce NMPOMEHU B NOCCBHHMTE KauyecTBa Ha CEMEHATa, 4ype3 OmIpeieiisHa Ha KbHsAeMmara
€HEeprus U KbIHIEMOCTTA HM.

OtnenHo 0s1Xa OTIIENaHW pa3CaJHHU PACTeHHS, 110 Bh3MpHeTaTa 3a bbiarapus TeXHOIOTHS 32 CPETHO
PaHHO IOJICKO MTPOU3BOACTBO.

UzBbpin ce OMOMETpHUEH aHalIM3W Ha pas3cana, BKIIOYBAN]: 00eM M Maca Ha KOpPEHOBAaTa
CUCTeMaTa, BUCOYMHA U Je0enrHa Ha cThOI0TO, OpOi U IO Ha JINCTaTa U 00IIa JINCTHO-CTHOIeHa Maca.

N3umciu ce ChOTHOIIEHUETO MEX]Iy MAaCHTE Ha KOPEHOBAaTa CUCTEMa M Ha HaJ[3eMHATa BereTaTHBHA
Maca. Onpeziend ce BB3AYNIHO cyXaTa Maca Ha BEreTaTMBHHUTE YacTH, KaKTO W ChIABP)KAHUETO Ha OOl
XJIOPOGUIL.

JKuzHeHocTTa Ha ceMeHaTa ce yBeln4aBa Hail-MHOTO TIPH MpHUJIaraHe Ha eKCIO3UIHS OT 6 MUHYTH.

YcTaHOBeHa € MOJIMHOMHUAIHA DPErPEeCHOHAH 3aBUCHUMOCT MEXKIY KBJIHAEMOCTTa C IEpHOjia Ha
TpeTHpaHe C BHCOK JeTepMHHAIMOHeH KoebummeHT R°=0.99. TpeTupaHero ¢ YITpasByK HMa
T EpEeHITUPaHO BIMSHAE BHPXY Pa3BUTHUETO HA PACTEHHSTA, KATO O3BYYaBaHE C 3 MUHYTH MOJ00psBa Haii-
CWJIHO pacTeXa Ha CTHOJIOTO M JIUCTATa, JIOKAaTo Npu 9 MHHYTH € OTYETeHO Hail-mo0po pa3BUTHE Ha
KOpeHOBaTa cucTemara. Mexay JIMCTHO-CThOJeHaTa Maca W EKCIIO3WUTEe Ha YIATPa3BYK ChINECTBYBa
TOJTMHOMHMAITHA PErpecHOHHa 3aBUcHMOcCT ¢ R*=0.81, a KopenaluuTe ¢ MPU3HALH Ha CTHOIOTO M JIMCTaTa ca
CWJIHU U TIONIOXKUTENHH. PacTeHusATa OT 00pabOTEeHN CeMeHa ce XapaKTepU3UpaT | C IMO-BUCOKO ChIbp)KaHUE
Ha cyxa Maca ¥ Ha obuy xiopodun. C ories CTUMYIHpPaHE Pa3BUTHUETO HA pa3caja ce MpernopbyBa Ja ce
npuiara 00paboTka Ha ceMeHaTa OT JIOMaTH C YITPa3BYK 3a MEPHOJ OT 3 Wi OT 6 MUHYTH.

[lomyuenure nanAM Hamarar aa ce GOopMyYIUpPAT CICAHUTE U3BOIAM U 3aKITFOUCHUS:

1. TpeTupaHeTO HA CEMEHA Ha JIOMATH C YATPa3BYK OKa3Ba MOJIOKHUTEIHO BIUSHUEC BbPXY MOCEBHUTE
UM KadecTBa. Hali-BMCOKM CTOMHOCTH Ca OTYETEHU NMpPU 6 MUHYTHATa €KCIIO3UIMUS, KbICTO YBEIHMUECHUETO
crpsiMO KoHTpojara € c¢bc 17.5% 3a kbiHgemara eHeprus U ¢ 4.3% 3a KbIHSIEMOCTTa Ha CEMEHaTa.
VcTaHOBEHA € TONMHOMMAIIHA PErpeCHOHHA 3aBHCHMOCT C BHCOK JIePEMHHAIMOHEH KoeduumeHT R’=0.99
MEX1y KBJIHIEMOCTTA U MPOJABIDKUTEIHOCTTA Ha 03ByYaBaHe.

2. PacTrenusaTa oT BCUYKH U3MUTAHU BAPUAHTH Ca C TI0-J00PO MOPQOJIOTHYHO Pa3BUTHE CIIPSIMO TE3U
OT HETPETHPAHHWTE CEMEHA W HAIBbIIHO OTTOBapsAT HAa KPHUTEPHHTE 3a KAauyecTBO Ha pascana. Haii-moimHa
KOpeHOBa cucTeMa (GopMuUpa pa3caabT MOJyUeH OT CEMEHA TPETUPAHH 3a 9 MUHYTH.

3. IlpomwbmKuTENHOCTTa HA TpPETUpaHE HMa JUQPEPEHIMPAHO BIUSHHE BBbPXY pacTeka Ha
BEreTaTUBHUTE OPTaHU Ha PAaCTCHHUSATA B CpaBHEHHUE C TO3M Ha KOpEHOBaTa cucteMa. PacTexxbT Ha CTHOIOTO
U JINCTaTa Ce 3aCHjiBa Hal-CHJIHO Ipu 00paboTka 3a 3 muHyTH. CBeXara JIMCTHO-CTHOJICHA Maca HapacTBa,
KaTO perpecroHHara i 3aBUCHMOCT C IePHO/Ia Ha Bb3ICHCTBUE € MOJIMHOMHUAJIHA C BUCOK JI€TEPMUAHIIMOHEH
xoeduimeBHT R’=0.81, a Kopenaruara if ¢ IPU3HALMTE HA BET€TATHBHUTE OPIaHM € CHJIHA M MONOKHTETHA
KOpeJaIus.

4. B pesynrar Ha TmpenmoceBHara o0paboTKa Ha ceMmMeHara C VATPa3ByK ce momooOpsiBa
(hM3UONIOTUYHHMS CTATYC Ha PACTCHHATA. YBEIUYaBa C€ ChABPKAHUETO Ha O0II XJIOPOQWI 0 TpeTUpaHe ot 9
MUHYTH Ha a cyxara Maca JI0 3 MUHYTH.



5. 3a cTuMynMpaHe Ha IIOCBEHUTE KayecTBaTa Ha CEMEHaTa OT JJOMAaTH | 3a MoJ00psBaHe Pa3BUTHETO
pa3cagHUTe PacTeHHs MOXKE J1a Ce MPEropbyuBa TPETUPAHE HA CEMEHATa C yNTPa3BYK ¢ €KCIO3UIHA OT 3 WIn
0T 6 MUHYTH.

ABSTRACT

The objective of this study is to determine the effect of ultrasonic treatment of tomato seeds on their
germination qualities and on the development of seedlings. The experiments were conducted at the Scientific
Laboratory and the Experimental Field of the Department of Horticulture at the Agricultural University of
Plovdiv using seeds of the “Ideal” variety. The effects of treating the seeds with ultrasound for 3, 6, and 9
minutes were investigated.

Changes in the germination qualities of the seeds were observed by determining their germination
energy and germination rate.

Separately, seedlings were grown using the technology adopted in Bulgaria for medium-early field
production.

Biometric analyses of the seedlings were performed, including: root system volume and mass, stem
height and diameter, number and area of leaves, and total leaf-stem mass.

The ratio between the masses of the root system and the above-ground vegetative mass was
calculated. The air-dry mass of the vegetative parts was determined, as well as the total chlorophyll content.
Seed viability increased most significantly when exposed for 6 minutes.

A polynomial regression relationship was established between germination and the treatment period,
with a high coefficient of determination, R? = 0.99. Ultrasonic treatment has a differentiated effect on plant
development; a 3-minute treatment most significantly improves stem and leaf growth, while a 9-minute
treatment results in the best root system development. There is a polynomial regression relationship between
the leaf-stem biomass and ultrasound exposure, with R? = 0.81, and the correlations with stem and leaf traits
are strong and positive. Plants grown from treated seeds are also characterized by higher dry matter and total
chlorophyll content. To stimulate seedling development, it is recommended to treat tomato seeds with
ultrasound for a period of 3 or 6 minutes.

The data obtained lead to the following conclusions:

1. The treatment of tomato seeds with ultrasound has a positive effect on their germination qualities.
The highest values were recorded after a 6-minute exposure, where the increase compared to the control was
17.5% for germination energy and 4.3% for seed germination. A polynomial regression relationship with a
high coefficient of determination, R? = 0.99, was established between germination rate and the duration of
ultrasonic treatment.

2. The plants from all tested treatments exhibited better morphological development compared to
those from untreated seeds and fully met the quality criteria for seedlings. The seedlings obtained from seeds
treated for 9 minutes developed the most robust root system.

3. The duration of treatment has a differentiated effect on the growth of the plants’ vegetative organs
compared to that of the root system. Stem and leaf growth is most strongly enhanced by a 3-minute
treatment. Fresh leaf and stem mass increases, with its regression relationship to the treatment duration
following a polynomial pattern with a high coefficient of determination (R? = 0.81), and its correlation with
the characteristics of the vegetative organs is strong and positive.

4. As a result of pre-sowing ultrasonic treatment of the seeds, the physiological status of the plants
improves. The total chlorophyll content increases with treatment duration, from 9 minutes to 3 minutes of
dry matter.

5. To stimulate the germination qualities of tomato seeds and improve the development of seedlings,
it is recommended to treat the seeds with ultrasound for 3 or 6 minutes.

I';.3. Panchev, V., 2024. Influence of the ultrasound on the sowing quality of snapdragon (Antirrhinum
majus L.) seeds. Scientific Papers. Series B, Horticulture, 2024, Vol. LXVIII, Issue 2, pp. 711-716. Print
ISSN 2285-5653, CD-ROM ISSN 2285-5661, Online ISSN 2286-1580, ISSN-L 2285-5653, Q4, JCI-0,07,
IF-0,4.
ABSTRACT

The main goal of the present study was to establish the effect of ultrasound on the sowing
parameters of snapdragon (Antirrhinum majus L.) seeds. Experiments were carried out with three varieties



snapdragon. The seeds were sonicated with ultrasound for 2, 4, 6 and 8 minutes. The following parameters
were investigated: germination energy, germinability, Mean germination time, Uniformity of germination,
length of embryo root and hypocotyls, and fresh weight of the sprouts. The sowing parameters were
improved from each duration of ultrasound treatment. The best results for germination and in most of the
parameters were found about treatment with 6 minutes. The high correlation between the length of
hypocotyls and embryo root and fresh weight was established. Polynomial regression with a high
determination coefficient was registered.

The obtained results allow to done the following conclusions:

Sonication has a significant effect on the sowing qualities of snapdragon seeds. A wellmanifested
cultivar response is observed. Treatments with 6 min of sonication increased the most germination energy
and germination, with differences from the control reaching 20% in Apple Blossom variety. A polynomial
regression, with high coefficients of determination, was found between the duration of the treatment and
germination.

The germination time of 50% of the seeds, mean germination time and uniformity of germination are
improved, with the highest effect observed in the 6-minute varinats. The morphological development of the
sprouts was best when using 6 minutes of ultrasound, and positive correlations were established between
their length and weight.

It is recommended to apply sonication for 6 minutes to improve the sowing qualities of snapdragon
seeds.

PE3IOME

OcHoBHaTa 1eJl HAa HACTOALIOTO MpoyduBaHe Oelle Ja ce YCTAaHOBU €(EeKTHT Ha YITPa3ByKa BBPXY
MapaMeTpuTe Ha 3acSBAHETO Ha CeMEHa OT JIbBCKa macT (Antirrhinum majus L.). Exciepumentute Osxa
MpOBEJICHH C TpU copTa JbBcka macT. CeMeHara Osixa MOAJOKEHH Ha YATPa3BYKOBO BB3ICHCTBUE B
npoabpkeHue Ha 2, 4, 6 u § mMuHyTH. bsxa u3cienBaHM CICIHUTE MapamMeTpu: €HEpPrus Ha KbIHEHE,
KBJIHSEMOCT, CPEIHO BpEeMe 32 KbJIHEHE, PABHOMEPHOCT Ha KBJIHEHETO, AbIDKHHA Ha 3apOJHIIHUS KOPEH H
XHMOKOTHJINTE, KAKTO M CBEYKO TEINIO HAa KBHIIHOBETE. [TapameTpure Ha KbIHEHE ce MOAOOPHXA IPH BCSIKA
MPOIBIDKUTENIHOCT Ha YATpa3BykoBaTa oOpaborka. Haii-moOpute pe3ynTaru 3a KbJIHEHE W 10 TIOBEUETO OT
napameTpure 0sxa OTYETEHH MpHU 00paboTKa ¢ MPOABIDKUTETHOCT 6 MHHYTH. beie ycraHoBeHa BHCOKa
KOpenamus MEXAy [IbJDKAHATa Ha XUIOKOTWIIUTE W 3apOJAMIIHHMSA KOPEH M CBEXKOTO Terio. berne
perucTpupaHa MoJIMHOMHA PETPECHs ¢ BUCOK KOS(UIIMEHT Ha JIETePMHUHAIIHS.

[Nonmy4eHnuTte pe3yTaTH MO3BOJISBAT Ja CE HANPABST CICAHUTE 3aKITIOUCHHS:

VnTpa3sByKOBOTO TpPETHpaHE OKa3Ba 3HAYMTENTHO BIMSHHE BBPXY CEHTOCHHTE KadecTBa HAa CEMEHaTa OT
npxudka. HabmogaBa ce siCHO m3paszeHa peakuus Ha copTroBeTe. TpeTHpaHeTo ¢ 6 MUHYTH YATPa3ByKOBO
TpETUpAHE OOBCAC 10 HaM-TOJISIMO YBCJIMYCHUEC HA CHCPIrUsiATa Ha KBJIHACMOCT W Ha KBJIHACMOCTTA, KaTo
pasnukuTe copsMo KoHTpojdara nocturHaxa 20% mnpu copra ,,Apple Blossom®. beme ycranosena
TIOJIMHOMHA PErpecusi ¢ BUCOK KOS(UIMEHT Ha JeTEpPMUHALIUS MEXKIY NPOABIDKUTEITHOCTTA Ha TPETHPAHETO
U KBJIIHAEMOCTTA.

Bpemerto 3a moxbiaBane Ha 50 % OT ceMeHara, CpeTHOTO BpeMe 3a MOKbJIBAHE U PABHOMEPHOCTTA Ha
MOKBJIBAHETO Ca IOJAO0OpEeHH, Karo Hail-CHiIeH e(peKT ce HaOmoaBa NpH BapHaHTUTE C O-MHHYTHO
Bb3/eHCcTBHE. MOpP(OIOTUYHOTO pa3BUTHE HAa KBIHOBETE € Hail-100po IMpH H3IOJ3BaHE Ha YITPa3ByK B
MMPOABJDKCHUE HaA 6 MHHYTH, KaTO Ca YCTAHOBCHM IIOJIOXKUTCIIHU KOpEJIalru MCXKAY AbJLDKMHATa U TEIJIOTO
uM.

[IpenopbuBa ce mpuinaraHeTo Ha YITPa3BYKOBO BB3IEHCTBHE B IMPONBJDKEHHE HAa 6 MUHYTH 3a
nojI0OpsiBaHe Ha CEUTOCHUTE KauecTBa Ha CEMEHATa OT JIbBCKA TACT.

I';.4. Pancheyv, V., 2015. Effect of pre-sowing treatment of magnolia (Magnolia grandifiora L.) seeds on
the sprouting and initial development of the plants. Scientific Papers of Agricultural University —
Plovdiv, 2015, 1. LIX, kH. 4, c. 149-154. ISSN 1312-6318.
Abstract

Magnolia seeds are characterized by a very low germination rate, slow speed of sprouting and
development of plants. That was the reason for determining the object of this investigation. The main goal of
the present study was to establish the effect of pre-sowing treatment of magnolia seeds with Biolan on the
sprouting and development of young plants. The experiments were carried out with seeds of Magnolia



grandiflora L. The seeds were treated with 0.01% of Biolan for periods of 8 and 12 hours, under ambient
conditions of 18-20°C, as well as under low temperature of 4°C. The control was of seeds treated with water
under the same exposition and conditions. The seeds were sown in pots number 7. The number of sprouted
seeds, survived plants, stem height and number of leaves were determined. The highest percentage of
sprouting was established after treatment with the 0.01% of Biolan for 12 hours under low temperature and
the plants with the highest stem were those under low temperature for 12 hours.

The main objective of this study was to investigate the effect of the Biolan preparation on the
germination processes and subsequent development of young magnolia plants (Magnolia grandiflora L.).
Based on the scientific research conducted, the following conclusions can be drawn:

1. Magnolia seeds germinate with relative difficulty; under room conditions, no germinated seeds
were observed at all. Treatment at low temperatures significantly improves the germination process.

2. The Biolan treatment has a significant effect on germination, which is substantially higher after
low-temperature treatment.

3. Plant survival rates are high, ranging from 70.3% to 84.6%, both under room conditions and at
low temperatures.

4. Seedling height is greatest with the Biolan treatment for 12 hours at 40°C, while the number of
leaves is highest after 8 hours of exposure, but under room conditions.

5. It is recommended to treat magnolia seeds with Biolan at a concentration of 0.01% for 12 hours at
a temperature of 40°C.

PE3IOME

Cemenara Ha MarHoiusTa C€ XapakTEPU3UpaT C MHOTO HHCKA CTENEH Ha KBJIHAEMOCT, OaBHA
CKOPOCT Ha MOHUKBaHE M Pa3BUTHE Ha pacTeHHsATa. ToBa Oelle MpUYUHATA 3a ONpEAesiHEe Ha IpeaMeTa Ha
HacToAOTO m3cienBane. OCHOBHATA IeNl HA HACTOAIIOTO MpOydBaHe Oelle Jla ce YCTaHOBH e€(DEeKTHT OT
mpennoceBHata o0paboTka Ha ceMeHaTa Ha MarHonmara ¢ Biolan BepXy NMOHWKBAaHETO W Pa3BUTHETO Ha
MJanuTe pacteHus. ExcriepuMeHTuTe 0sXa mpoBeneHn cbe ceMeHa oT Magnolia grandiflora L. Cemenara
0s1xa Tpetupanu ¢ 0,01% Biolan 3a nepuoau ot 8 u 12 yaca npu craitnu ycnosus ot 18-200C, kakTo u mpu
Hucka Temrneparypa oT 40C. Konrponnara rpymna ce checToele OT ceMeHa, TPETUPaHU C BOjia MPU CHIIUTE
ycnoBus Ha excrniozuius. Cemenara Osixa 3acetd B cakcuu Ne 7. bsixa onpezneneHn OposiT Ha MOKBIHAIUTE
CEMEHa, OIeJIeJIUTe pacTeHHs, BHCOYMHATA HA CTHOJIOTO M OpoAT Ha nuctata. Haii-BUCOK NpOIEHT Ha
MoKbJIBaHe Oeiie ycraHoBeH cien Tpetupane ¢ 0,01% Biolan B mpoabikenue Ha 12 waca mpu HHCKa
TEMIIEpaTypa, a PacTeHHsATa C Hal-BUCOKO CTHONO Osixa Te3H, TPETUPAaHU NPH HHUCKAa TEMIIeparypa B
npoabJKeHue Ha 12 yaca.

OcHoBHaTa 1Ie71 Ha HACTOAIIOTO M3cliefBaHe Oellie J1a ce MpOyYH BIMSHUETO Ha mMpemnapara Biolan
BBbPXY NPOLIECUTE HA MOKBJIBAHE U IOCJIEABAIIOTO Pa3BUTHE HAa MIIAANUTE pacTeHus: oT Marnonus (Magnolia
grandiflora L.).

B pesynrar Ha npoBeZicHUTE HAayYHH U3JICJIBAHUS MOTaT Jia ce GOPMUPAT CICTHUTE 3aKITFOUCHHS:

1. CeMeHara OT MarHoJusl MOKBJIBAT CPABHUTEIHO TPYIIHO, KaTO MPH CTAHU YCIOBUS BHOOIIE HE ce
YCTaHOBSABAT MOKBIHAIHN ceMeHa. OOpadoTKaTa nNpy HUCKH TEMIIEpaTypu Noxo0psiBa 3HAYUTEIHO POLIECUTE
Ha MOKbBJIBAHE.

2. [IpenapatsT Biolan oka3Ba 3HaYNTENTHO BIMSHUE BHPXY MOKBJIBAHETO, KATO TO € CHIECTBEHO I10-
TOJISIMO CJIE/I TPETHpaHe C HUCKA TeMIIepaTypa.

3. [IpexuBsieMocTTa Ha pacTEHUsITa € TosiMa, KaKTO MPH TPETUPAHE B CTAHU yCJIOBUS, Taka U MpU
HHCKH TemrepaTtypH, Mexay 70.3% u 84.6%.

4. BucounHara Ha ceMeHadeTara € Hail-royisiMa npu BapuanTa Biolan 3a 12 yaca npu temneparypa
ot 40C, a OposT Ha JaMcTaTa — IPU EKCIIO3ULIMS OT § Yaca, HO MPH CTaiHU YCIIOBHSL.

5. [IpenopbuBa ce 3a TpeTUpaHe Ha ceMeHara OT MarHojus Ja ce npuiara Biolan 0.01% 3a 12 yaca
npu Temneparypa 4°C.

I'..5. Pancheyv, V., 2023. Effect of ultrasound treatment on the seeds of different gladiolus (Gladiolus
hybridus L.) varieties on the sowing quality. Scientific Papers. Series B, Horticulture, 2023, Vol. LXVII,
Issue 2, pp. 475-480. Print ISSN 2285-5653, CD-ROM ISSN 2285-5661, Online ISSN 2286-1580, ISSN-L
2285-5653, Q4, IF-0.4.



ABSTRACT

The main aim of the present study was to investigate the possibility of the application of ultrasound
for stimulating the viability behaviors of gladiolus seeds. The studies were carried out with seeds of three
varieties of gladiolus. Seeds were treated with ultrasound for 2, 4, 6, and 8 min. Germination energy,
germination, main germination time, uniformity of germination, time of 50% germinated seeds, seedling
morphology- length of embryo root, length of hypocotyls and fresh weight were reported. The correlation
dependences on the seedling's weight with the length of embryo root and hypocotyls, as well as a linear
polynomial regression between the treatment period and germination, characterized with high determination
coefficients were established. The highest viability was reported in the treatment of 6 minutes of ultrasound,
approximately 20% above the control. These results can be used in hybridization breeding to accelerate seed
development in the propagation of corms.

The following conclusions are drawn from the data obtained from the conducted studies:

The application of ultrasound to gladiolus seeds there is a pronounced effect on their sowing
qualities, with a well-defined variety response observed. Germination energy and germination in most cases
are increased the most from exposure to 6 minutes. Polynomial regression with high coefficients of
determination was found between treatment duration and germination.

A positive influence of ultrasound treatment is reported on the overall vital status of gladiolus seeds,
improving parameters such as mean germination time, uniformity of germination and the time for
germination of 50% of the seeds. The development of seedlings is the best in treatment with 6 minutes. High
inhibition causes ultrasound with a duration of 8 minutes.

It is recommended to apply a treatment of gladiolus seeds with 6 minutes of ultrasound. The
obtained results can be predominantly used to improve seed development, especially in hybridization
breeding programs. This will highly improve the research activities in hybrid selection, which will increase
their effectivity.

PE3IOME

OcHoBHara IeJ1 Ha HAaCTOSIIOTO Mpoy4YBaHe Oemle jJa ce M3cieaBa Bb3MOKHOCTTA 32 NpHIaraHe Ha
YATpa3ByK 3a CTUMYIMpaHEe Ha >KM3HECHOCOOHOCTTa Ha ceMeHara Ha miaauonyc. M3cienBanusita Osixa
MPOBEJICHH ChC CEMEHA OT TPH copTa miaauonyc. CemeHara 0sxa TpETHPaHH C YATPa3BYK B MPOIBIDKEHHE HA
2,4, 6 u 8 muHyTH. bsixa OT4eTeHU eHepruira Ha KBJIHEHE, KHIHEHETO, OCHOBHOTO BpeMe 3a KBbIIHEHE,
PaBHOMEPHOCTTa Ha KBIHEHETO, BpPEeMETO 3a jgocturane Ha 50% KbiHamu cemMeHa, Mopdosorusita Ha
KBJIHOBCTC — ABJIPKHMHATaA Ha eM6pI/IOHaJ'IHI/I$I KOpC€H, AbJDKMHAaTa Ha XUIIOKOTHIIUTE U CBCKOTO TEIJIO. bsaxa
YCTAaHOBEHHU KOPEJIAIIMOHHH 3aBHCHMOCTH MEXy TEINIOTO Ha KBJIHOBETE M IB/DKMHATA HA eMOPHOHAIHUS
KOPEH W XWIIOKOTHJIHMTE, KAKTO M JIMHEHHO-TIOJMHOMHA pErpecuss MeXIy HpPOABIDKUTEIHOCTTa Ha
oOpaboTKkaTta M KBJIHAEMOCTTA, XapakTepu3upalla ce ¢ BHCOKH KOSQHIMEHTH Ha aeTepMuHaims. Haii-
BHCOKa KM3HECIIOCOOHOCT Oelle oT4eTeHa Npu 6-MUHYTHA 00paboTKa ¢ yATpa3ByK — MpHOIH3UTETHO ¢ 20%
HaJl KOHTpOJIHATa rpymna. Te3u pesynraru MoraT 1a ObJar U3MOJI3BaHM B CENICKIMATA Ype3 XUOPHIU3aLus 3a
YCKOpsIBAaHE Ha Pa3BUTHUETO HAa CEMEHATa MPU Pa3MHOKABAHETO HA TPYIKH.

Ot JaHHUTE, MMOJIYUYCHHU B PE3YIITAT HA MTPOBCACHUTC U3CJICABAHUSA, CC MTPABAT CICAHUTEC U3BOAU:
[Tpuaranero Ha yATpa3ByK BbPXy CEMEHATa Ha IVIaJHONyC OKa3Ba M3pa3eH e(heKT BbPXy TEXHUTE CEUTOCHU
KadecTBa, Karo ce HaOmrojaBa SICHO M3pa3eHa copToBa peakius. EHeprusita Ha KbJIHEHE W CTENEHTa Ha
KBJIHCHE B IMOBCUYCTO ClIydau CC MNOBHUIIIABAT Hal-MHOTO Ipr EKCIIO3MIHA C NPOABJKUTCIHOCT 6 MHUHYTH.
YcraHOBEHa € TIOJIMHOMHA PETPecHst ¢ BUCOKH KOS(HIMEHTH Ha JETEPMHUHAIINS MEXK/Y POABIDKUTEITHOCTTA
Ha 00paboTKara M CTEIIeHTa Ha KbIIHEHE.

OtbensizBa ce TMONIOKWTENHO BIMAHME Ha YATpPa3ByKoBaTa oOpabOTKa BBPXY OOMIOTO >KM3HEHO
CBCTOSIHUE HA CEMEHATa Ha IIIaJHOJYC, KaTo ce MOI00psBAT MOKa3aTeIl KaTo CPEIHO BpeMe 3a KBIHIEMOCT,
PaBHOMEPHOCT Ha KBJIHAEMOCTTA M BPEMETO 32 KbJIHsAeMocT Ha 50% oT cemeHara. Pa3BuTHeTo Ha KBhJIHOBETE
€ Hal-o0po mpu 00paboTKa C MPOIBIKUTEIHOCT 6 MUHYTH. YITPa3ByKbT C MPOIBIKUTEIHOCT 8 MUHYTH
MpE€aAN3BUKBAa CUIIHO I/IHXI/I6I/IpaHe.

[lpenopbuBa ce mnpuiaaraHeTo Ha o00pabOTKa Ha ceMeHara OT DIaguollyC C YATPasByK C
MPOIBIDKUTENHOCT 6 MUHYTH. [lomydeHuTe pe3yaTaTi Morar Ja ce M3MOJI3BaT MPEJMHO 3a MOJI00psBaHe Ha
pPa3BUTHETO Ha CeMeHara, OCOOCHO B CEJIEKIIMOHHM Mporpamu 3a xuOpuauzanus. ToBa 1me momoOpu
3HAYHUTEITHO W3CIICOBATEIICKUTE JCHHOCTH B CEJICKIMATAa HAa XHOPUIM, KOETO IIe IOBHIIM TSAXHATA
e(heKTUBHOCT.



I'7.6. Panchev, V., 2019. Seed propagation of Tilia sp. — Agrobiological and technological aspects.
Agricultural University - Plovdiv, Agricultural Sciences, 2019, Vol. XI, Issue 25, pp. 33-40. ISSN 1313-
6577. DOI: 10.22620/agrisci.2019.25.004.

ABSTRACT

Tilia is a widely applied tree for urban and suburban landscaping. The traditional propagation of
these species is possible to be carried out through wood and semi wood cuttings as well as shots. One of the
poorly studyied methods with high perspective is seed propagation. This method for propagation is related to
high difficulties due to a strong dormancy in linden seeds. The main aim of this review is to identify and
analyze the main and modern scientific researches concerning the seed propagation of different species of
the genus Tilia. In this article was included the main aspects of biological behaviours and technological ways
about propagation with seeds of a linden tree.

The main problems of seed maturity, the moment of their harvest, the seed development
characteristics and the reasons for the difficulties in this way of decomposition are examined. At the same
time, questions about technological practices and growing conditions are also included.

The main ‘conclusion and recommendations can be described:

1.The review of the existing information inthe literature on the propagation and mass production of
planting material of the different species of limes used in decorative gardening in our country indicates that
it is scanty and in most cases contradictory. A number of issues concerning the maturation of seeds and
dormancy in the major and widely applied limes in our country such as Tilia platyphyllos Scop., Tilia
cordata Mill., Tilia tomentosa Moench is not clear.

2.The analyzed literature suggests thatseed propagation through the seeds is a difficult and complex
process that requires specific knowledge about seed dormancy, the ways of it overcoming and pre-seed
treatment.

3.Considering that linden is one of themost preferred and widely used deciduous species in
European and world decorative horticulture, the clarification of these issues is of particular topicality.
PE3IOME

Jlunara (7ilia) e MWMPOKO HM3MOJ3BAaHO ABPBO 3a O3CICHSBAHE B TpajJcKa M NpEeArpajHa cpena.
TpaZII/IHI/IOHHOTO PasMHOKaBaHEC Ha TO3M BHUJ MOXE Ja CC OCBIICCTBU 4YPC3 ABPBECHU U MOITYAbPBCCHHU
PEe3HMIM, KaKTO W 4Ype3 Wu3AbHKH. EnuH OT crmabo mpoydeHHTe METOAM C TONSM IOTEHIWAl €
pasMHOXKaBaHETO 4pe3 ceMeHa. To3W MeToj Ha pa3MHOXKaBaHE € CBbP3aH C TOJEMH TPYIHOCTH TOPaIH
CUJTHAaTa JIATEHTHOCT Ha ceMeHarta Ha sumnara. OCHOBHaATa IeJl Ha TO3HW 0030p € Ja ce HIeHTU(UIHMpAT U
aHaJIM3UpaT OCHOBHUTE W CHBPEMEHHHM HAyYHU H3CJEIBAHUS, OTHACSIIM C€ JIO PasMHOKABAHETO upe3
ceMeHa Ha pasznuyHu BHAOBe oT poxa Tilia. B Tasm crarms ca BKIIOYCHM OCHOBHHTE AacIEKTH Ha
6PIOJ'IOI“I/I‘IHOTO IMMOBCACHUE U TEXHOJOTUYHUTEC HAYMHHU 3a Pa3MHOKaBaHE YpPE3 CEMCHA HaA JiUIlaTa.
Pasrenann ca ocHoBHHTE MpoOJieMH, CBBP3aHUM CBhC 3pEIOCTTa HAa CEMEHara, MOMEHTa Ha TIXHOTO
cbOMpaHe, XapaKTepUCTUKUTE Ha Pa3BUTHETO HA CEMEHATa M NPUYMHHTE 33 TPYJHOCTUTE NPU TO3M HAYMH Ha
pasmHokaBaHe. ChIIEBPEMEHHO ca BKJIIOYCHHW M BBIPOCH, CBHP3aHH C TEXHOJOTHYHUTE MPAKTHKH M
yCIIOBUSITA HA OTIIISKIAHE.

OcHOBHHTE 3aKJIIOYSHUS U MPENOPBKU MOTaT Ja Ob/IaT ONMCAHH KaKTO CIIe/(BA:

1. TlpernenbT Ha HamU4YHATA JUTEpPAaTYpHa HMH(GOPMAIUs OTHOCHO Pa3MHOXKaBaHETO WM MacOBOTO
MMpOU3BOACTBO Ha MOCAABUCH MaT€puajl OT pa3jIuYHUTEC BUAOBE JIUMIIM, H3IOJI3BAHU B ACKOPATHBHOTO
rpaJMHapCTBO B HallaTa CTpaHa, MOKa3Ba, Y€ TS € OCKBJHA U B MOBEUETO CIIy4au NMPOTHBOpeuMBa. Peuia
BBIIPOCH, CBBP3aHU CHC 3PECHETO Ha CEeMeHaTa M CBhCTOSHUETO Ha TMOKOW MPU OCHOBHHUTE M IIMPOKO
pasnpocTpaHeHW BUJIOBE JIMIM B Haiiara crpaHa, kato Tilia platyphyllos Scop., Tilia cordata Mill., Tilia
tomentosa Moench, He € siceH.

2. AHanu3upaHara JUTepaTypa COUM, Y€ pa3MHOKABaHETO YPE3 CeMEeHa € TPYIACH U CIOKEH MpOoLEC,
KOHTO HM3UCKBa CHCHI/I(i)I/I‘IHI/I IIO3HAHHUA 3a CCMCHHATa JIATCHTHOCT, HAYUHUTEC 3a HEWHOTO IMpeoa0IABaHE U
TpeiBapuTeTHaTa 00paboTKa Ha ceMeHara.

3. Kato ce uma mpenBun, 4e JMmara € €IWH OT HAW-NIPEANOYUTAHUTE M INUPOKO H3IIOJI3BAHU
JIUCTOIIaITHU BHIOBE B eBpOHeﬁCKOTO U CBETOBHOTO ACKOPATHBHO T'paJMHAPCTBO, HM3SACHABAHCTO Ha TE3U
BBIIPOCHU € OT 0cOOEHa aKTYaITHOCT.



Crarum no rpyna nokasareau ,,I's*

[s.1. Ivanova, V., V. Panchev, T. Tabashka, 2014. The influence of the term of seed harvesting of lime
(Tilia ssp) on the vegetative behaviours of seedlings. Scientific research of the Union of Scientists in
Bulgaria - Plovdiv, series C. Technics and Technologies, 2015, Vol. XII, Session 31 October — 1 November
2014, House of Scientists, Plovdiv, pp. 315-318, ISSN 1311-9419.

ABSTRACT

Species of the genus Tilia are among the most widely used decorative trees in the landscape objects.
Production of planting material was difficult for the following reasons: first - in vegetative method of
propagation by offshoot obtained plants retaining the ability to form shoots and creating problems in
maintaining the landscape objects and the second - in the propagation by seeds the seeds germinate difficult
and need specific sowing treatment. One way to enhance germination of seeds and producing a large number
of seedlings is by harvesting and sowing before the complete maturation of the seed. In the present study
investigated the vegetative behaviours of seedlings of 3 species of lime - T. cordata Mill,, T. platyphyllos
Scop., T tomentosa Moench. In 5 terms of harvesting of seeds. It was found that the most rapid growth rate
have seedlings of T. cordata, T. platyphyllos, T. tomentosa, grown from seeds harvested respectively 1.08 .;
1.09. and 15.08. The greatest height of the stem have seedlings of species - 7. cordata - 4.7 cm, and the
largest diameter of the stem of the 7. fomentosa.

The main objective of this study is to investigate the vegetative development of 316 seedlings from
three linden species—171. cordata Mill., T. platyphyllos Scop., and T. tomentosa Moench.—at five different
seed collection times.

The conclusions drawn from the data are as follows:

The results show that the seed collection date influences most of the vegetative characteristics of
seedlings from the genus Tilia. The plants of all three linden species that grew fastest were those derived
from seeds collected in August. It was found that the plants with the tallest stems at the end of the first
growing season were those grown from seeds collected on August 15 and September 1—3.7, 4.7, and 4.3,
respectively, for 7. platyphyllos, T. cordata, and T. tomentosa. No effect on stem diameter was observed.
Therefore, we recommend that seeds from the three most widespread linden species in Bulgaria be collected
during the month of August.

PE3IOME

Bunosere ot pon Tilia ca cpen Hall-IIMPOKO M3IMIOJI3BAHUTE ACKOPATHBHH bPBETA B JIAHIIIAQTHUTE
obexTH. [Ipon3BOICTBOTO HA MOCAIbYEH Marepual Oelle 3aTpyIHEHO MOPaan CIEAHUTE MPUYNHH: ITHPBO —
MPU BEreTATMBHOTO pa3MHOXKaBaHE 4pe3 M3IBbHKU IOMYYCHUTE PACTEHHsI 3ara3BaT CIIOCOOHOCTTAa CH Ja
00pasyBaT M3IBHKH, KOETO Ch3[aBa MPOOJIEMH TMPH MOJIbPKAaHETO Ha JaHMAPTHUTE 00EKTH; U BTOPO —
IpU pa3MHOKaBAaHETO Ype3 CEMEHa CeMEHara IOKBJIBAT TPYAHO U CE HYXIasT OT crnenupuyHa oopadoTka
npeau 3acsiBane. ENuH oT HauMHUTE 32 TOI00psBaHe HA KBIHACMOCTTa Ha CEMEHATa U MOJTyYyaBaHe Ha TOJISIM
Opoll pazcaj e chOMpaHETO M 3acsSBAaHETO WM Mped IBJIHOTO y3psiBaHEe Ha ceMeHarta. B HacTosmioro
npoy4BaHe Osixa W3CJICIBAHN BET€TaTUBHUTE XapaKTEPHCTHKH Ha pa3cana ot 3 Buna jumna — 7. cordata Mill.,
T platyphyllos Scop., T. tomentosa Moench — mpu 5 pasinuyHu cpoka Ha cbOMpaHe Ha CEMEHara.
YcTaHOBEHO €, ue Hal-Obp3 TEMII Ha pacTex uMmart pascamute Ha 1. cordata, T. platyphyllos u T. tomentosa,
OTIVIeIlaHU OT ceMeHa, chOpanu choTBeTHO Ha 1.08, 1.09 u 15.08. Haii-romsiMa BucounHa Ha CTHOIIOTO UMaT
pascanute Ha Buna T. cordata — 4,7 cm, a Hali-TOJIsIM AMaMEThP Ha cThOI0TO — Te3n Ha T. tomentosa.

OcHOBHaTa IieJl Ha HACTOSIIOTO HM3CIIEJBAHE € Ja Ce MpOoydaT BereTaTHBHHUTE MposiBU Ha 316
cemeHavera ot 3 Buna juna — 1. cordata Mill., T. platyphyllos Scop., T. tomentosa Moench. tipu 5 cpoka Ha
cbOMpaHe Ha CeMeHaTa.

W3BojuTe, KOWTO Ce Hajarar OT IOMYYeHUTE JaHHU ca:

Ot HallpaBCHUTE HU3CJICABAHUA CC€ BUXXIA, Y€ CPOKLT Ha C'bGI/IpaHe Ha cCe€McCHaTa BJIUAC BBPXY
MOBEYETO BEr€TaTHBHU NPOSBHHA ceMeHaueTara oT pox 7ilia. Haii-Obp30 HapacTBaT pacTeHHsATa U OT TPHUTE
BUJA JIUIA, TOIyYeHH OT ChOpaHM Mpe3 Mecel aBryCT CeMeHAa. YCTaHOBEHO €, Y€ C Hail-BUCOKM CTHONa B
Kpas Ha IIbPBHS BETETAIMOHEH MEPHOJ Ca PACTeHHUATA, OITy4eHH oT chOpanu Ha 15.08 u 1.09 cemena - 3.7;
4.7 u 4.3 cvotBetHO 3a T platyphyllos, T. cordata, T. tomentosa. BiusiHue BbpXy AuaMeTbpa Ha CTHOIOTO HE



ce HaOmronaBa. ETo 3amio mpemnopbuBamMe ChOUpAaHETO HA CEMEHA OT TPUTE HaH-NIHMPOKOPAa3MpPOCTPAHEHH
BUJIOBE JIMIA Y HAC J]a C€ U3BHPIIN B PAMKUTE HA MECEI] aBr'yCT.

I's.2. Ivanova, V., V. Panchev, 2018. Investigation of the possibilities for overwintering in the soil of
Gladiolus hybridus L. bulbs. Scientific researches of the Union of Scientists in Bulgaria - Plovdiv, series B.
Natural Sciences and the Humanities, 2018, Vol. XVIII, pp. 80-83, ISSN 1311-9192 (Print), ISSN 2534-
9376 (On-line).
ABSTRACT

Gladiolus is a common species used both for outdoor landscaping and as a cut flower (Nikolova, N.
1999). It belongs to the group of perennial bulbous and tuberculous flowers (Tafradjiiski, O., V. Ivanova,
1999). In the soil forms a corm, which is relatively large, round and
flat. Growing technology provides for planting of tubers in the second half of April and subtraction at the
end of September. The tubers are stored for 6 months in a dark and airy place where the temperature does not
fall below 0 ° C. In relation with the recent changes in the agro-climatic conditions and the preliminary
studies conducted, it was found that the damages of the tubers in the autumn absence from the soil are
insignificant. Therefore, an experiment was carried out in which gladiolum tubers were allowed to winter in
the soil. Three varieties were used - Black Star, Wild Planet, Axacal. It was found that after wintering, the
size of the tubers increased by 18-24%. Plant height increases by 11.8 cm (Axacal variety) to 17.4 cm (Black
Star variety). In all three varieties there is a significant increase in the biometric characteristics of the color
and inflorescence.
The conclusions that can be drawn based on the established data and patterns are as follows:
1. Overwintering has a strong influence on the biometric characteristics of corms. A significant increase in
the height, diameter, and weight of the corms—and consequently in their quality—has been observed. This
increase is most pronounced in the Axacal variety.
2. The number of leaves and their width at the base are varietal traits in gladiolus and are not affected by the
overwintering of corms in the soil. It was found that the average length of a single leaf is greater in plants
grown from bulbs that overwintered in the soil, with the greatest increase in this trait observed in the Black
Star variety.
3. A positive effect of overwintering the corms in the soil on flower size was observed in all three varieties.
This effect is most pronounced in the Black Star variety, where the height and diameter of the first flower in
the inflorescence of plants grown from tuberous bulbs overwintered in the soil exceed those of plants grown
from stored tuberous bulbs by 25.65% and 15.60%, respectively. The effect on the flowering duration of
individual flowers is insignificant.
4. A strong effect of overwintering in the soil was observed on the biometric characteristics of the
inflorescence. Plants derived from corms that overwintered in the soil had longer inflorescences, a greater
number of flowers per inflorescence, and a larger diameter of the flower stalk at the base. The flowering
duration of the entire inflorescence is 35.10%, 43.80%, and 33.86% longer, respectively, for the Black Star,
Wild Planet, and Axacal varieties.
PE3IOME

[MmagnonychT € MUPOKO pa3npocTpaHeH BUJ, M3MOJI3BAaH KAaKTO 32 O3eJieHsBaHEe HA OTKPHUTO, TaKka U
kato ps3ad uBAT (Hukomosa, H., 1999). Toit npuHaanexxu KbM rpynara Ha MHOTOTOIUIITHUTE JIYKOBUYHH U
rpynkoBu 1Bets (Tadpamxuiicku, O., B. Banosa, 1999). B nouBara o0pa3yBa rpyaka, KOsiTO € CpaBHUTEIHO
rojisiMa, KpbIiia u
riocka. TexHONOTUATa Ha OTIISKJAHE MPEABIK/IA 3acakJaHe Ha TPYAKHTE Mpe3 BTopara TOJIOBHHA Ha
anpwi1 U U3BaXKIaHE B Kpasi Ha cenTeMBpH. [ pyaKuTe ce chXxpaHsBaT B MPOABDKEHHE Ha 6 Mecela Ha ThMHO
W TIPOBETPHBO MSICTO, KbJETO Temreparypara He cnaja nog 0 °C. BeB Bpb3ka ¢ MOCIIEIHUTE IPOMEHU B
ArpoOKIIMMaTUYHUTE YCJIOBUA U IMPOBCACHUTEC MPECABAPUTCIIHU ITPOYYBAHUA Oe YCTAaHOBCHO, Y€ MICTUTE II0
IPYIAKHTE TIPH €CEHHOTO MM OTCHCTBHE OT TI0YBATA Ca HE3HAYMTEIHHU. 3aTroBa Oellie MPOBEICH EKCIIEPUMEHT,
NPU KOMTO IPYIKUTE Ha IIauollyca OsXxa OCTaBEeHH Jia MPEe3MMyBaT B 1o4BaTa. bsixa M3mon3BaHu Tpu copra
— ,,Black Star“, ,,Wild Planet“ u ,,Axacal. YcraHoBeHo Oeile, ue ciiej] MPE3UMyBaHETO pa3MEpbhT Ha
rpynkute ce e yBenuawi ¢ 18-24 %. Bucounnara Ha pactenusita ce yBenuvasa ot 11,8 cm (copr ,,Axacal®)
no 17,4 cm (copr ,,Black Star). Ilpm Bcuukure Tpu copra ce HaONonaBa 3HAYUTENIHO MOJOOpEHHE Ha
OMOMETPUYHUTE XaPaKTEPUCTUKH Ha LIBETA U CHI[BETUETO.



N3BonuTe KouTO Morar Aa ObJaT MOCOYEHH B CIIEACTBEN Ha YCTAHOBEHHUTE JAHHU M 3aKOHOMEPHOCTH Ca:

1. Ilpe3uMyBaHeTO Ha TPYAKOIYKOBUIIUTE OKa3Ba CHIIHO BIHMSHHE BbpPXYy TEXHHTE OMOMETPHUYHU
XapaKTepUCTUKH. YCTAaHOBEHO € 3HAYUTEIHO YyBEJIMYCHHE Ha BHCOYHMHATA, JHAaMETbpa M Macara Ha
TPYIKOITYKOBHUIIMTE, a OT TaM M Ha TSAXHOTO KauecTBO. Hali-cMiHO M3pa3eHo e TOBa yBENWYECHHE MPH COPT
Axacal.

2. bposiT Ha nMHcTaTa M TAXHATA MIMPHHA B OCHOBAaTa ca COPTOBH MPU3HAIM MIPH IIAJAHOITyca U HE ce
BJIHMSAT OT MPE3UMYBAHETO HA IPYIKOTYKOBUIIMTE B IMOYBATA. YCTAHOBEHO €, Y€ cpeJHaTa AbDKHHA Ha €IHO
JUCTO € TO-TOJIsIMAa TIPU PACTEHUATA, MOMYyYeHH OT MPEe3WMYyBAIX B TOYBaTa JYKOBWIIM, KaTO HAH-TOISIMO
yBeNMUYeHNe Ha TO3W MpHU3HAK ce Habiromasa mpu copt Black Star.

3. YcTaHOBEHO € MOJIOKHUTEIHOTO BIMSHUE Ha MPE3MMYBAaHETO B IOYBaTa HA TPYAKOTYKOBHLIUTE
BBbpPXy pa3Mepa Ha [[BeTa U Mpu TpuTe coprta. Haii-cunHo e ToBa BnusiHMe nipu copT Black Star, mpu koiito
BHCOYMHATA U AUAMETHPHT HA IIBPBHUSA LBAT OT CHIIBETHETO NP PACTCHHUATA MOIYYCHH OT MPE3UMYBAIU B
MoYyBaTa TPYIKOJIYKOBUIM NpPEBUINABAT TE3W HAa PACTEHHATA, MOJIYYEHH OT CHXPaHEHH TPYAKOTYKOBHLIU
CbOTBETHO € 25,65% u 15,60%. BnusHue BbpXy MPOABIKUTEIHOCTTA Ha IBPTEXK HA OTACTHHUSA LBAT €
HE3HAYNUTEITHO.

4. CwiHO BIWSHUE Ha TMPE3UMYBAaHETO B TIOYBaTa € YCTAHOBEHO BBPXY OHOMETPUYHUTE
XapaKTEepUCTUKH Ha ChLBeTHETO. [lomydeHnuTe OT Mpe3uMyBajid B MOYBATa IPYIKOITYKOBHUIN PACTEHUSI UMAT
MO-JBJITH CHIBETHUS, MO-TOJISIM Opoi I[BETOBE B TAX, IMO-TOJSAM AWaMeThp Ha IIBETOHOCA B OCHOBATA.
[IpompmxuTenHOCTTa Ha IBPTEX HA ISUIOTO ChIBeTHE € mo-romsMa ¢ 35,10%; 43,80% u 33,86% chOTBETHO
npu coproBere Black Star, Wild Planet u Axacal.

I's.3. Ivanova, V., V. Panchev, 2020. Investigation of the possibilities for overwintering in the soil of
tubers of Dahlia variabilis hort. Scientific Works of the Union of Scientists in Bulgaria - Plovdiv. Series C.
Technics and Technologies, 2020, Vol. XVIII, pp. 144-147. Print ISSN 1311-9419, Online ISSN 2534-9384.
ABSTRACT

Dahlia belongs to the group of perennial rhizome flowers (Tafradzhiyski, O., V. Ivanova, 1999). In
the soil it forms a nest of tubers, which are cylindrical, slightly pointed on both sides. Because the dahlia
comes from Central America (Mexico), it does not tolerate the cold temperatures of our winter. That is why
the tubers are planted in the second half of April, and removed at the end of September or after the fall of the
first frosts (Nikolova, N. 1999). The tubers are stored for 6 months in a dark and ventilated place where the
temperature does not fall below 0 ° C. Recent changes in the agro-climatic environment and preliminary
studies have naturally led to the conclusion that it is possible that the ubers of dahlia can be left without
removal and storage in the soil. The purpose of this study is to identify damage or lack thereof when
overwintering soil dumplings. Three varieties were used - Vitus, White Ball, Dark Red. It was found that
after wintering the number of tubers increased by 6.1 pcs. or by 107% for Dark Red. Plant height increased
from 5.3 cm (White Ball variety) to 26.8 cm (Dark Red variety). All three varieties have a significant
increase in the biometric characteristics of the stem and inflorescences.

The main objective of this study is to investigate the overwintering of dahlia tubers in the soil.

The main conclusions of this study are:

1. Overwintering Dahlia variabilis tubers in the soil leads to an increase in their number and size.
Plants that overwintered in the soil produce more stems, which are taller, have a larger diameter, and have
more branches. A strong positive effect of overwintering dahlia tubers on the number of leaves was
observed. The number of leaf segments within a pinnate leaf is not affected by tuber overwintering. Leaf size
is a varietal trait, and overwintering has no effect on it.

2. Overwintering increases the total number of flowers per plant and the number of flowers per stem.
The diameter of the inflorescence, the number of ligules, and the number of tubules in the Vitus variety are
not affected by the growing conditions. In the Dark Red variety, the increase in flower size is due to an
increase in the number of ligules. The length of the flower stalk is significantly affected by the cultivation
method for the White Ball and Dark Red varieties. It is recommended to use them for cut flower production
after studying their vase life.
PE3IOME

Janusita npuHauIe)Xu KbM Ipyliara Ha MHOTOroAuIIHUTE IBeTs ¢ pusomu (Tadpamxuiicku, O., B.
WBanosa, 1999). B mousara T 0o0pa3yBa THE3[0 OT IPyAKH, KOMUTO Ca LWIMHAPHUYHH, JIEKO 3a0CTPEHU OT



nBere cTpand. Thit karo mamusata mpomsxoxaa oT LleHnTpanHa Ameprka (MeKkcuko), TS HE TTOHACS HUCKUTE
TeMmIlepaTypy Ha Hamiata 3uMma. ETo 3amio rpynkuTe ce 3acakiar IIpe3 BTopara IIO0JIOBHHA Ha alpuil U ce
M3BAXKIAT B Kpas Ha CENTEMBPU WM cjel HacThlBaHeTo Ha mbpeutre cinaHu (Hukomoma, H., 1999).
Knybenure ce cbxpaHsBaT B NPOABIDKCHWE Ha 6 Mecela Ha TBMHO W TIPOBETPUBO MSCTO, KBIETO
temneparypara He cnaza oz 0 °C. IlocnenHuTe NpoMeHH B arpoKJIMMaTHYHATA CPela U MPeABAPUTEIIHUTE
IIPOYyYBaHMSA E€CTECTBEHO I0OBEIOXA A0 3aKIIOYEHUETO, Y€ € Bb3MOXKHO KIIyOCHHWTE Ha Jaiusra Aa Opaar
OCTaBEHH B [OYBATA, O€3 /1a Ce MU3BAXIAT U ChXpaHsBarT. Llenra Ha HACTOALIOTO POYYBAHE € J1a CE YCTaHOBU
HaJIMYMETO WM JIUICAaTa Ha YBPEXAAHUs IPU MIPE3MMYyBaHETO Ha KIyOeHHTe B mouBara. bsxa u3mnon3paHu
Tpu copta — ,,Vitus“, ,,White Ball“ u ,,Dark Red“. YcranoBeno Oe, 4e cieq mpe3uMyBaHETO OpOAT Ha
rpynkute ce e yBenuuun ¢ 6,1 6p. wim ¢ 107 % npu copra ,,Dark Red“. Bucounnara na pacrenusira ce €
yBenmumumwia ot 5,3 cm (copt ,,White Ball“) no 26,8 cm (copr ,,Dark Red“). U Tpure copra moka3zsar
3HAUUTEHO YBEJIUUEHHE HA OMOMETPUYHHUTE XapaKTEePUCTUKU Ha CTHOJIOTO U ChLBETHATA.

OcHoOBHaTa 1€ Ha HACTOSIIIOTO M3CJIEABAHE € /1a Ce MIPOYUYH MPE3UMYBAHETO B IIOYBATA HA TPYAKH OT
Janus

OcHOBHHTE U3BOIU OT TOBA IPOYUBAHE Ca:

1. Ilpe3nmyBanero B mouBata Ha rpyakute ot Dahlia variabilis Bogu 10 yBenmuaBaHe Ha TEXHUS
Opoii u pasmepu. Pacrenmsita, mpe3uMyBaid B Mo4BaTa, o0Opa3yBaT MoBede CTHONA, KOUTO ca C MO-TolisiMa
BHCOYMHA, IUAMETBP U Opoil pa3KIOHEHHs. YCTaHOBEH € CHJICH MOJIOKUTENCH eEeKT Ha MPe3UMyBaHETO Ha
IPYIKHTE OT Jaiusi BbPXy Opos Ha JucTara. bposT Ha JTHCTHUTE AAI0BE B PAMKHUTE Ha TEKOIIEPECTHS JIUCT HE
CC BJIMAC OT IMPE3UMMYBAHCTO Ha I'PYAKHTEC. Pa3Mep’bT Ha JIuCTaTra € COPTOB IPU3HAK U IMPE3UMYBAHCTO HE
OKa3Ba BJIMAHUC BbPXY HETO.

2. IIpe3umyBaHeTo yBenu4aBa oOLIMsl Opoil LIBETOBE HA €IHO PAacTeHHE, U OPOSAT LIBETOBE HA €IHO
cTh010. JluaMeThpbT Ha CHLBETHETO, OPOAT HA JUTYIUTE U OpOSIT Ha TYOynuTe, Ipu copT Vitus He ce BIusie
oT HaunHa Ha oTtmiexaane. [Ipu copr Dark Red yBenmuaBaneto Ha pasMepa Ha IBeTa € 3a CMETKa Ha
yBenu4aBaHe Opost Ha JIMryauTe. J[bKMHATa Ha [IBETOHOCA CE€ BIIMSAEC 3HAYUTEIIHO OT HAUMHA HA OTINISKIaHE
Ha pacteHusTa npu coproBere White Ball m Dark Red. [IpemopruBa ce n3mon3BaneTo UM 3a MPOU3BOJCTBO
Ha OTPs3aH LBAT cJie]] MPOYYBaHe TPAHHOCTTA B OTPS3aHO ChCTOSIHHUE.

I's.4. Andonov, Y., V. Ivanova, V. Panchev, 2022. Study of growth and decorative characteristics of
Dahlia (Dahlia variabilis L.) during wintering of tubers in the soil. Scientific researches of the Union of
Scientists in Bulgaria - Plovdiv, series B. Natural Sciences and the Humanities, 2022, Vol. XXIII, pp. 60-63.
IXth International Conference Of Young Scientists, Print ISSN 1311-9192, Online ISSN 2534-9376.
ABSTRACT

Dahlia belongs to Asteraceae family. Among the 27 species comprising the genus, the best known
are D. coccinea, D. merckii, D. pinnata, D. imperialis and D .variabilis . The main species with the highest
decorative values and widly application are Dahlia pinnata Cav. and D. coccinea Cav. It is a vigorous,
perennial and "sometimes" little woody plant, some epiphytic or climbing species ; herbaceous with fleshy
tubers.

The purpose of this study is to identify the damages or their lack when growing dahlia in
overwintering conditions in the soil dumplings. Three varieties were used - Vitus, White Ball, Dark Red. The
tubers of these varieties were planted in spring period. After flowering and drying of uperland part the tuber
were rests in the soli for overwintering. In the spring of next year the main phenological stages and
morphological futures are observed. It was found that after wintering the number of tubers increased by 6.1
pcs. or by 107% for Dark Red. Plant height increased from 5.3 cm (White Ball variety) to 26.8 cm (Dark
Red variety). All three varieties have a significant increase in the biometric characteristics of the stem and
inflorescences.

Based on the results of the studies and the data obtained, the following conclusions can be drawn:

1. Overwintering the tubers of Dahlia variabilis in the soil stimulates early and mass germination of
the plants in all three varieties studied.

2. Plants derived from Vitus tubers that overwintered in the soil entered the “beginning of first true
leaf emergence” and “mass emergence of first true leaf” stages earliest, while plants of the Dark Red variety
grown using traditional methods entered these stages latest.



3. It has been found that plants grown from tubers that overwintered in the soil enter the early
budding phase 10 to 16 days earlier and the mass budding phase 9 to 27 days earlier compared to plants
grown using traditional methods.

4. The different methods of plant cultivation do not have a significant effect on the onset of
flowering. The phenophases “mass flowering” and “end of flowering” are significantly influenced by the
method of plant cultivation.

5. Growing dahlias by overwintering tubers in the soil has a strong positive effect on the duration of
flowering of individual flowers and the duration of flowering of the entire plant.

6. It was found that seed maturation—specifically the onset, peak, and end of seed maturation—
begins earlier and lasts longer in plants grown by overwintering tubers in the soil. In all likelihood, this leads
to differences in the quality of the seeds produced; therefore, we recommend investigating this in future
studies.

PE3IOME

Hanusita npuHaqiexu KbM ceMeiictBo Asteraceae. Cpex 27-Te BUAa, ChCTaBIsABAIIM POJA, HaW-
m3BecTHr ca D. coccinea, D. merckii, D. pinnata, D. imperialis u D. variabilis. OcHoBHuTE BUIOBE ¢ Haii-
BHCOKa JIEKOpaTHBHA CTOMHOCT M Hal-mupoko mnpmioxenue ca Dahlia pinnata Cav. u D. coccinea Cav.
ToBa € KU3HEHO, MHOTOTOJIUIITHO U ,,[TOHSIKOra‘* JIEKO JBPBECHO PACTCHUE; HAKOU BUOBE ca CMU(UTHHU MU
KaTepJIMBU; TO € TPEBUCTO C MECECTH I'PYIKH.

Lenta Ha HACTOSIIOTO MPOYYBAHE € Aa CE YCTAHOBH HAIMYMETO HJIM JIMIICATa Ha YBPEKIAHUS MIPH
OTTUIC)KAAHETO Ha JaJlMM B YCJIIOBUA Ha IMPE3MMYBAHC B IIOYBCHU 6YHI/I. Wznon3sanu 6$IX3 TpU COpTAa:
,Vitus®, , White Ball“ u ,,Dark Red”. KnyOenure Ha Te3u coproBe 0sixa 3acajneHu mpe3 mpojerta. Cies
Ib(TEXa U U3CHXBAHETO HA HAJl3EMHHUTE 4acTH KIyOeHUTe 0sixa OCTaBEHH B IOYBaTa 1a mpe3umyBat. IIpes
MpOJIETTa Ha Clie/IBallaTa roJrHa Osxa HaOJloJaBaHu OCHOBHHUTE (PEHOJOTHMYHH €Tald U MOP(OIOTHYHH
XapaKTepUCTUKU. YCTaHOBEHO Oe, Ue clie/l MPe3uMyBaHEeTO OpOosT Ha TPYAKHTE ce € YBeTUIui ¢ 6,1 rpyaKu,
unu ¢ 107%, mpu copra ,,Dark Red. Bucounnara Ha pactenusra ce e yBenuumia ot 5,3 cm (copr ,,White
Ball*) no 26,8 cm (copt ,,Dark Red*). U Tpute copra mokasaxa 3HaYUTEITHO YBEIHUYECHUE HA OMOMETPUIHHTE
XapaKTePUCTUKU HA CTEOJIOTO U CHIBETUSATA.

Cren mpoBexJaHe Ha M3CIEABAHUATA M B pe3yNTaT Ha YCTAHOBEHUTE JaHHW, MOTaT Ja ce mocoyar
CJICAHUTE U3BOAM:

1. TIpesumyBaneTo Ha rpynkute Ha Dahlia variabilis B mouBara cTumynaupa paHHOTO U MacoBO
MMOHWKBaHE HA PACTEHUSITA U [IPU TPUTE U3CIICABAHU COPTa.

2. Haii-pano BBB (haza ,,Hadaio Ha TMOsBa Ha IIPBH CHIMHCKH JUCT M ,,MacoBa TOSBa HA IIBPBU
CBIIMHCKHU JIMCT BCTBHIIBAT PACTEHUTA, MOJMyYEHH OT NMPE3UMYyBaJId B II0YBATa KOPEHMIIA OT copT Vitus, a
Hall-KbCHO pacTEeHUSTa, OTIVIEIaHH NIPH TPaJIUIIMOHHAaTa TexHonorus ot copt Dark Red.

3. YcraHOBEHO €, 4e pacTeHMsATa OTIVIEAaHU OT MPEe3UMYyBaJId B IIOYBaTa TPYAKH BCTHIIBAT BB (haza
Hadaso Ha OytoHu3aruaTa ot 10 10 16 1HU O-paHO M BBB MacoBa OyTOHM3AIMs- OT 9 10 27 IHU MO-paHo B
CpaBHCHUEC C PACTCHUATA, OTINICAAHU I10 TpaAUIMOHHATa TEXHOJIOTH.

4. PaznuuHuTe HAUYMHHA Ha OTIVIC)KAAaHC Ha pPACTCHHATA HE OKa3BaT CBHUICCTBCHO BJIIMAHUC BBPXY
Hadajoto Ha mbdrexa. Oenodasute ,,MacoB UbGTEK’ W ,Kpaldl Ha Hb(TEkKa” Ce BIUAAT 3HAYUTEITHO OT
Ha4YMHA Ha OTIVIeXKIaHE HA PACTEHHATA.

5. OTmiexxJaHeTo Ha PacTeHUsITa Ype3 Mpe3uMyBaHe Ha TPYAKH B TI0YBaTa MPH JAIHs OKa3Ba CHIIHO
MOJIOKUTENTHO BIUSHNUE BBPXY NPOIBIDKUTEHOCTTa Ha IIb(hTeka Ha OTHECIHUS LUBSIT U MPONBIDKUTEIIHOCTTA
Ha Ub(Teka Ha UAJOTO pacTEHHE.

6. YcTaHOBEHO, Y€ y3psSBaHETO Ha CEMEHATa U IM0-TOYHO HAa4alI0To, MACOBO M Kpas Ha y3psSBaHETO Ha
CeMEHaTa 3allo4Ba I0-PaHO M MPOABIDKaBa MO-IBJITO0 NMPH PACTEHUSTA, MONYyYEHH uype3 NMpe3uMyBaHe Ha
rpynkute B rmousata. [1o Bcsika BEpOATHOCT TOBa BOAM JI0 PA3IMKH B KQYECTBOTO Ha MOJyYEHHUTE CEMEHa, 3a
TOBa MPENOPHYBAME MPOYUBAHUS B CIICBAIIH U3CIICABAHUS.

I's.5. Ivanova, V., N. Panayotov, V. Panchev, 2016. Study of the influence of growth regulators on growth
and vegetative behaviors of seedlings of certain species of Linden (7ilia ssp.). Proceedings of Sth
International Scientific Horticulture Conference, 21-23 September 2016, Nitra, Slovakia. Acta Horticulturae
et Regiotecturae, 2016, Special Issue, pp. 34-37. ISBN 978-80-552-1571-6, Print ISSN 1335-2563, Online
ISSN 1338-5259.



ABSTRACT

In present study Tilia ssp. seeds were stratified at 4°C for different durations (0, 3, 6, 9 or 12, 15
weeks), treated with gibberellic acid (GAj3) (0, 200, 400, 600, 800 and 1000 mg.L'l) to break dormancy and
allow germination. The pretreated seeds were germinated at 20°C under 12 h light. One additional
parameter, the effect of light on seed germination was also studied and the seeds treated with 400, 600 and
800 mg.L" GA; solution or stratified for 6, 9 and 12 weeks were germinated at 20°C in the dark or 12 h
light. Stratification of seeds at 4°C for 9, 12 and 15 weeks, or treatment of seeds with 600 or 800 mg.L™"' GA;
was successfully overcome dormancy in 7ilia ssp. seeds. Treatment of seeds with light or dark did not play a
main role in the germination.

The obtained results allow to done the following conclusions:

The study revealed that the seeds were found dormant and dormancy can be attributed to
physiological inhibitory mechanisms of germination.

Stratification of seeds for 9 or 12 weeks, or treatment with 600 and 800 mg.L"' GA; can successfully
overcome dormancy in Tilia seeds and light ifnditions do not play a main role in the germination.
PE3IOME

B Hactosmioro mpoyuBane cemeHara Ha Tilia ssp. 0sxa crparudunupanu npu 4 °C 3a pa3nudeH
nepuon ot Bpeme (0, 3, 6, 9 wiu 12, 15 cenmuim) u TpeTupanu ¢ rudepenrHoBa kucenuna (GAj;) (0, 200,
400, 600, 800 u 1000 mg.L'l), 3a J1a C€ NPEKbCHE ChCTOSHHUETO HA MOKOW M Ja C€ MO3BOJM KbIHEHETO.
[IpenBaputenHo TpeTupaHuTe ceMeHa Osxa momnokeHdu Ha kbiaHeHe rmpu 20 °C mpu 12 vaca ocBeTiieHHE.
beme IMPpOYy4YCH U SAUH JOIIBJIHUTECIICH MMapaMEThbp — e(bCKT'I)T Ha CBCTIIMHATA BbPXY KbJIHCHETO Ha CEMCHATa,
KATO CEMEHATa, TPETHPaHH ¢ pa3TBop Ha GA; B KoHenTpamuu 400, 600 1 800 mg.L™' umu crparudummpann
B MpoAbIDKEeHKE Ha 6, 9 u 12 ceamunu, Osixa noaioxenn Ha kbiaHere npu 20 °C Ha TBMHO Wi 1ipH 12 daca
ocBerienune. Crpatudukarnmara Ha cemeHara npu 4 °C B npombbkeHue Ha 9, 12 u 15 cemMuiu wuiu
TpernpaneTo Ha cemeHara ¢ 600 mwin 800 mg.L"' GA; ycremHo mpeonosxa ChCTOSHHETO Ha MOKOH IpH
cemenara Ha Tilia ssp. Tperupanero Ha ceMeHaTa chC CBETIMHA WIM HA THMHO HE M3UTPa OCHOBHA POJIS B
KBJIHEHETO.

[Nonmy4enuTte pe3yaTaTy MO3BOJISBAT Ja CE HANPABST CICAHNUTE 3aKIIOUCHHS:

UscnensaneTo mokasa, ue ceMeHara ca OWIM B ChCTOSHHE HA JIATGHTHOCT M Y€ JIATEHTHOCTTa MOXE Jia ce
JBJDKH Ha (PU3HOJIOTMYHU HHXUOUTOPHHM MEXaHU3MH Ha KBIIHEHETO.

CrpatudukanusTa Ha ceMeHara B MpoxbJKeHue Ha 9 i 12 ceqMuIy, KakTo ¥ TpetupaneTo ¢ 600
1 800 mg.L"' GA;, ycriemno npeoonsiBaT JaTeHTHOCTTA pH ceMeHara Ha Tilia, a CBeTIMHHNTE yCIOBUS HE
UTPasiT OCHOBHA POJISi B KBIIHEHETO.

I's.6. Pancheyv, V., 2022. Influence of the ultrasound treatment on the sowing parameters of Colutea
arborescens L. seeds. Proceedings of IV Balkan Agricultural Congress (AGRIBALKAN 2022), Edirne,
Turkey, August 31 — September 02, 2022, Trakya University, 2022, pp. 1041-1048. ISBN 978-605-73041-2-
4.

ABSTRACT

The main goal of the present study was to establish the possibilities for improving the sowing
qualities of the seeds of Colutea arborescence L. after applying different sonication with
ultrasound. The seeds were sonicated pre-sowing for 2, 4, 6 and 8 minutes with ultrasound, the
untreated seeds were used as a control. Germination energy, germination, mean germination time, uniformity
of germination, length of embryo root, length of hypocotyls and fresh weight of seedlings were determined.
The highest germination was found after sonification for 6 minutes. The development of seedlings was with
the best values when applied in 4 and 6 minutes. A polynomial regression of period for treatment and
germination energy and germination, with high coefficients of determination R*=0.99 and R’=0.78,
respectively was found. A strong positive correlation was observed between the fresh weight of the seedling
and the length of the embryonic root.

The following conclusions are drawn from the data obtained from the conducted studies:

The seeds of Colutea arborescens L. significantly improve their vitality under the influence of
ultrasound treatment. The germination energy and germination were the highest at 6-min sonication,
followed by those at 4-min. Regression dependences on the duration of ultrasound application on these two
indicators are polynomial type and the coefficients of determinationare high.



Under the influence of ultrasound, the uniformity of seed germination increases, while theinfluence
of sonication on the mean germination time is weaker. The growth and development
of the seedlings were improved the strongest from 6 minutes of ultrasound treatment.

For the seeds of Colutea arborescens L. it can be recommended that a suitable duration of
ultrasound application is 6 minutes.

PE3IOME

OcHOBHaTa 11eJ1 Ha HACTOSIIOTO MPOy4BaHe Oellle Jla C€ YCTaHOBIT BE3MOKHOCTHTE 32 TIOI00psSBaHE
Ha cenTOeHHWTE KadecTBa Ha cemeHara Ha Colutea arborescens L. cienm mpwmarane Ha pa3TUYHUA BUAOBE
YATpa3ByKoBa 00padoTKa.

Cemenara 0s1xa MOAJIOKEHN Ha YATpa3BykoBa 00pabOTKa Mpenu 3acsiBaHe B MPOIbIDKEHUE Ha 2, 4, 6
U 8§ MHHYTH, KaTO HEOOpaOOTeHHWTE ceMeHa OsXxa M3IMOJ3BaHU Karo KOHTpOJHA rpyna. bsxa ompeneneHu
CHEeprusATa Ha KBIHEHE, KBIHIEMOCTTa, CPEIHOTO BpeMe 32 KBIHECHE, PAaBHOMEPHOCTTa HAa KhIIHEHE,
JBJDKMHATA HA 3apOJMIIHYS KOPEH, JBJDKHHATA Ha XWUIOKOTHJIMTE W CBEKOTO TEIIO Ha KbIHOBeTe. Haii-
BHCOKAa KBJHSAEMOCT Oellie YCTaHOBEHA clieq o0paboTka C YATPa3ByK B MPOABIDKEHHWE HAa 6 MHHYTH.
PazBuTHeTo Ha KBJIIHOBETE Oclie ¢ Hal-T0OpH MOKA3aTeNH MPH MpHIaraHe Ha o0paboTkara B MPOIBIKCHHE
Ha 4 u 6 MmuHyTH. benie ycTaHOBeHA TIOJIMHOMHA perpecus Ha meprona Ha o0paboTkara CripsiMO SHeprusTa
Ha KBJIHIEMOCT U KBJIHAEMOCTTa, ChOTBETHO C BUCOKM Koe(uIMeHTH Ha aetepmuHainus R? = 0,99 u R? =
0,78. beme HaOmomaBaHa CHIIHA IIOJNIOKUTENTHA KOpENalUsi MEXKIY CBEXKOTO TETIO Ha KBIHOBETE U
JbJDKWHATA Ha eMOPUOHATHHUS KOPEH.

Ot JaHHUTE, MMOJIYUYCHHU B PE3YIITAT HA MPOBCACHUTC U3CJICABAHUSA, CC MTPABAT CIICAHUTC U3BOAU:
’KuznecnocobHocTTa Ha ceMeHara Ha Colutea arborescens L. ce momoOpsiBa 3HAYMTETHO MO/ Bh3/ICHCTBUETO
Ha yNTpa3BykoBa 00paboTka. EHeprusita Ha KbJIHEHE U CTCIICHTA Ha KhITHCHE Ca Half-BUCOKH MPU 6-MUHYTHA
yATpa3ByKoBa 00pabOTKa, CICABAHU OT TEe3U NMPU 4-MUHYTHA. PerpecHMOHHHMTE 3aBUCUMOCTH Ha TE3M J(Ba
MoKa3aTeisi OT MPOABDKUATEIIHOCTTa Ha VYATPa3ByKOBOTO BB3IACHCTBHE Ca OT IOJMHOMHAJICH THII, a
KOoe(DUITUEHTUTE HA JICTCPMUHAIUS Ca BUCOKH.

IMox BB3MEHCTBHETO Ha yITPa3BYK PaBHOMEPHOCTTA Ha KBIHEHETO HA CEMEHara Ce yBelMuaBa,
JIOKATO BIUSHUETO Ha YJITpa3BykoBaTa 00pabOTKa BHPXY CPEIHOTO BpEME 3a KbJIHEHE € MM0-ci1ab0. PacTexbT
Y Pa3BUTHETO HA KBJIHOBETE CE€ MOA00PABAT Hal-CHIIHO TIPU 6-MUHYTHA YJITpa3ByKoBa 00paboTKa.

3a cemenara Ha Colutea arborescens L. Moxe Jna ce mpernopbya, ue MOAXOAAIIATA
MPOABDKUTEIIHOCT Ha YJITpa3ByKoBaTra o0paboTka € 6 MUHYTH.

I's.7. Panchev, V., V. Ivanova, 2022. Effect of the application of ultrasound on the seed quality of
Caesalpinia pulcherrima (L.) Sw. and the development of the seedlings. Proceedings of 1V Balkan
Agricultural Congress (AGRIBALKAN 2022), Edirne, Turkey, August 31 — September 02, 2022, Trakya
University, 2022, pp. 144-152. ISBN 978-605-73041-2-4.

ABSTRACT

The aim of the present study was to determine the effect of the pre-sowing application of
ultrasound on the sowing qualities of seeds of Caesalpinia pulchirima (L.) Sw. The seeds were treated with
ultrasound for 2, 4 and 6 minutes, and the control was untreated seeds. Seeds were
placed in the germination chamber The germination energy and germination were recorded. On
the day of the last germination, count mean germination time and uniformity of germination were calculated
as well as the length of embryo root and length of hypocotyls of the seedlings were measured. The highest
germination energy and germination were reported after application of 4 minutes. Also, this duration
improved mostly the morphological features of the seedlings. Linear and polynomial regression between
sonication and germination energy and germination with a high coefficient of determination R*=0.56 and
R’=0.76, respectively were established. There is a strong negative correlation between the time for
germination of 50% of seeds with germination energy and germination.

In the results of the caggied out sduies the following conclusions can be formulated:

The seed treatment of Caesalpinia pulcherrima (L.) Sw. with ultrasound causes a significant
improvement in their vitality status. The highest germination energy and germination were observed when
sonicated for 4 minutes. The established regression dependences on the duration of ultrasound have a high
coefficient of determination, as for the germination energy it is of the linear type, while for the germination it
is of the polynomial type. The uniformity of germination is significantly improved, and the effect of



sonification on the mean germination time is weaker. The embryo root and hypocotyl develop more strongly
when exposed to ultrasound for 4 minutes. To treat the seeds of Caesalpinia pulcherrima (L.) Sw. with
ultrasound, a duration of 4 minutes is recommended.
PE3IOME

[enta Ha HACTOSIIIOTO IPOyYBaHe OeIle JAa ce OnpeNeNid ePeKThT OT NPUIIATaHETO Ha
VATPa3ByK MPEAN 3aCsIBAaHETO BbPXY ceMTOEeHUTe KadecTBa Ha ceMeHara Ha Caesalpinia pulchirima (L.) Sw.
CeMeHaTta Osixa TOUIOKEHU Ha YITPAa3BYKOBO TpPETUpAaHE B MPOAbIDKeHHME Ha 2, 4 U 6 MUHYTH, a
KOHTpOJIHATa Tpyma ce ChCToeme OT HeoOpaborenm cemeHa. CemeHara Osixa MOCTaBeHH B Kamepa 3a
KbJHEHe. bsixa peructpupaHu eHeprusTa Ha KbIHCHE W CTENEHTa Ha KbIHEHe. B JeHs Ha MOCIeTHOTO
KBJIHCHE 0sIXa M3UUCIICHU CPEJHOTO BpEME 3a KBJIIHEHE M PAaBHOMEPHOCTTAa HA KBJIIHEHETO, KaKTO M Osixa
M3MEPCHH JThJDKWHATA HA 3apOMIIHUS KOPSH M JhDKUHATA Ha XUIIOKOTWIMTE Ha KBhJIHOBeTe. Hali-BUCOKa
SHeprus Ha KhJIHCHE U CTETICH Ha KbITHEHE OsXa OTYETCHHU CIIC/I MIPUIaraHe Ha yITPa3ByK B MPOABIDKCHHUE HA
4 wmunyTH. OCBEH TOBa Ta3u NPOIBIDKUTETHOCT MOAOOpHM B Hal-rojsMa cTeneH MopdoiornyHuTte
XapaKTEPUCTUKN Ha KBITHOBETE. bsixa yCTaHOBEHU JIMHEHHA U IMOJIMHOMHA PETPECHs MEXKIy YITpPa3ByKoBaTa
00paboTka W eHeprusATa Ha KBJIHIEMOCT, KakTo M MEXIy YITpa3BykoBara oOpabOOTKa W CTEMeHTa Ha
KBITHSAEMOCT, ChOTBETHO C BHUCOK Koe(duimeHT Ha merepmuHanms R? = 0,56 u R? = (,76. Hanune e cunna
OTpHIIATEITHA KOPEIAIUs MKy BPEMETO 3a KbJIHAEMOCT Ha 50 % OT CeMEHaTa M EHEprusiTa Ha KbJIHSICMOCT,
KaKTO ¥ MEXJy BPEMETO 3a KbJIHsAeMocT Ha 50 % OT ceMeHara U CTEeNeHTa Ha KhJIHAEMOCT.

B®3 ocHOBa Ha pe3ynTaTuTe OT MPOBEICHUTE HM3CICIBAHHS MOTrar Ja ce (OpPMYJIHpaT CICAHUTE
3aKJTFOYCHHS

OoOpabotkara Ha cemeHata Ha Caesalpinia pulcherrima (L.) Sw. ¢ yaTpa3ByK BOIM 10 3HAYUTEITHO
MOJI0OpEHHE HA TAXHATA )KU3HEHOCT. Hail-BHCOKa KBITHIEMOCT U SHEPrHs Ha KBIHICMOCT ca HAOIIOAaBaHH
npu  4-MHHYTHa  yITpa3BykoBa  0Opa0OTKa.  YCTaHOBEHUTE  PErPECHOHHH  3aBUCHUMOCTH  OT
MPOABDKUTEIIHOCTTA Ha YATpPa3ByKoBaTa 00pabOTKa MMaT BHCOK KOC(HUIIMECHT Ha JCTEPMHMHAIUS, KaToO 3a
CHEeprusATa Ha KBIHIEMOCT TSI € OT JIMHEeECH THUIM, a 3a KBJIHAEMOCTTA — OT IOJHHOMHAJICH THII.
PaBHOMEpHOCTTA HAa KBJIHEHETO € 3HAYUTEIHO MOA0OpeHa, a e(eKThT Ha YATPA3BYKOBOTO TPETHPAHE BHPXY
CPEIHOTO BpeMe 3a KbJIHEHE € 1MO0-ci1al. 3apOoJUINHUAT KOPEH U XHMIIOKOTHIIBT CE Pa3BUBAT IMO-CHJIHO IPU
W3JaraHe Ha YNTpa3ByK B Mpoab/bkeHHMEe Ha 4 MHUHYTH. 3a oOpaboTka Ha cemeHara Ha Caesalpinia
pulcherrima (L.) Sw. ¢ ynTpa3Byk ce NpenopbyBa MPOABIDKUTEITHOCT OT 4 MUHYTH.

I's.8. Pancheyv, V., 2023. Study of the possibility for propagation of Ficus species by cuttings.
Proceedings of V Balkan Agricultural Congress (AGRIBALKAN 2023), Edirne, Turkey, September 20-23,
2023, Trakya University, 2023, pp. 1092-1098. ISBN 978-605-73041-7-9.
ABSTRACT

The main aim of this study was to establish the possibilities for Ficus sp. propagation by
different type of cuttings and application of Indole acetic acid (3-IAA). Experiments were carried out in the
Experimental fields and Scientific laboratories of the Department of Horticulture at the Agricultural
University — Plovdiv, Bulgaria with two Ficus species: Ficus benjamina following cultivars ‘Exotica’,
“Danielle’ and ‘Anastasia’ as well as Ficus alli L. From these species the leaf and stem cuttings were taken
and dip of lukewarm water for 20 seconds. After that the cuttings were dipped in powder of 3-IAA and
immediately were put in perlite. The same cuttings without treatment in this plant growth regulator were
used as control. Periodically the rooting was tested and it mass appearing of roots was established at 60 days.
The percentage of rooting was determined. The length, number of main branches, volume and weight of the
roots were analyzed. In stem cuttings the numbers of new developed roots are higher. The percentage of
rooting is highest in the species Ficus Alii and Ficus benjamina cv. 'Exotica’. The strongest effect on the
development of the root system under the influence of the auxin hormone preparation 3-IAA was observed in
Ficus benjamina cv. 'Danielle' followed by a species of Ficus alii.

The obtained results allow to done the following conclusions:

A well-expressed species response is observed when rooting stem and leaf cuttings of species of the
genus Ficus. The percentage of rooting is highest in the species Ficus alii L. and Ficus benjamina cv.
'Exotica'. Stem cuttings root better than leaf cuttings.



The morphological development of the root system, both when using stem and leaf cuttings
regarding of its weight, branching and length, is best in the species Ficus alii L. and Ficus benjamina cv.
'Exotica'. Higher values are reported for stem cuttings.

Differences also exist regarding the stimulatory power of 3-IAA on the rooting process. The
strongest effect on the development of the root system under the influence of the auxin hormone preparation
3-IAA was observed in Ficus benjamina cv. 'Danielle' followed by a species of Ficus alii L.

PE3IOME

OcHOBHaTa Il Ha HACTOSIIOTO TMPOyYBaHE Oelle Jla Ce YCTAaHOBIT BB3MOXHOCTHTE 32
pasMHOXKaBaHe Ha Ficus sp. Upe3 pazinuuHu BUIOBE PE3HUIIM W TPHUIIAraHe Ha WHO0JIOAICTUYHA KUCETHHA
(3-IAA). Excniepumentute 05xa MPOBEJCHH B €KCIIEPUMEHTAJIHUTE IOJIETa M HAaydyHHUTE JadOpaTtopuu Ha
Karenpara no rpanuHapctBo kbM Arpapuusi yHuBepcureT — [lnosaus, beirapus, ¢ nBa Buna Ficus: Ficus
benjamina ot coprosete ,,Exotica®, ,,Danielle* u ,,Anastasia“, kakro u Ficus alli L. Ot Te3u BumoBe Osixa
B3CTH JINCTHU U CTHOJICHW PE3HUIM, KOUTO Osixa moTomeHw B xyangka Boma 3a 20 cekynau. Crex ToBa
pe3HunuTe 0sixa MOToNeHu B pax oT 3-IAA u HezabaBHO Osixa mocTaBeHU B nepiuT. Kato koHTponHa rpymna
0sixa W3IION3BaHW CHINMTE PE3HUIM, HO 0e3 0OpaboTka ¢ TO3W perymarop Ha pactexa. [lepmommdno ce
MpOBEPsBAIllE BKOPEHIBAHETO M MAaCOBOTO IMOSBSBAaHE HAa KOpeHH Oelie ycTaHoBeHO Ha 60-ust nen. berme
OTIpeJieNieH MPOLEHTHT HA BKOpEHsBaHe. bsxa aHanmm3upaHu IbJIDKMHATA, OpOST HAa OCHOBHHUTE KJIOHH,
00eMbT 1 TernioTo Ha kKopeHute. [Ipu cTrOnennTe pe3Hniy OpoAT Ha HOBOOOpa3yBaHUTE KOPEHH € MO-BHCOK.
[IporeHTHT Ha BKOpEHsIBaHE € Hal-BHCOK Tipu Bunosere Ficus Alii w Ficus benjamina cv. ,,Exotica®. Haii-
CHIIHO BB3,I[CI>'ICTBI/IC BbpPXY Pa3sBUTUCTO Ha KOPCHOBATA CHUCTEMa IIO[J BL3HCﬁCTBH€TO Ha ayKCUHOBUA
xopMoHasieH npenapar 3-1AA Geme nabmonaBano npu Ficus benjamina cv. ,Danielle”, cnensan or BuzIa
Ficus alii.

[Nony4enuTte pe3ynTaTy MO3BOJISBAT Aa CE HATPABST CIEAHUTE N3BOJIH:

[Ipu BkOpeHsSBaHETO HA CTHOJCHH U JIMCTBEHU PE3HUIM OT BHIOBE OT pox Ficus ce HalmonaBa sICHO
n3paseHa BujoBa crenupuaHOCT. [IponeHThT Ha BKOpeHsABaHe € Hail-BucOK mpu Bumosere Ficus alii L. u
Ficus benjamina cv. ,,Exotica®. CTrOneHuTe pe3HuIy ce BKOPEHBAT M0-A00pe OT JINCTBEHHTE.

MopdomoruuHOTO pa3BUTHE HA KOpEHOBaTa CHUCTEMa, KaKTO MPH M3IMOJ3BaHE HA CTHOIEHU, Taka M
MPU JIMCTBEHU PE3HHIIM, [0 OTHOIICHHE Ha TEIIOTO, Pa3KIOHEHOCTTA M JBIDKMHATA U, € Hai-7o0po mpu
Bunosere Ficus alii L. u Ficus benjamina cv. ,,Exotica®. [10-BUCOKH CTOWHOCTH ca OTYETEHHU 3a CTHLOJCHHUTE
PE3HUIIN.

CrhIecTByBaT pasivKH M MO OTHOIIEHHWE HA CTUMYyJHpamara cwia Ha 3-IAA BepXy mporeca Ha
BKOopeHsiBaHe. Hali-cuiieH edekT BbpXy pa3BUTHETO Ha KOPEHOBAaTa CHCTEMa IO BB3ACHCTBHETO HA
ayKCUHOBHUs XOpMoHaJeH npenapar 3-IAA e vabmronasan mipu Ficus benjamina cv. ,,Danielle®, cnexpan ot
Buna Ficus alii L.

I's.9. Panchev, V., 2024. Investigation of ultrasound treatment on the vitality status of seeds from
different species of genus Zinnia elegans Jacq. Proceedings of VI International Agricultural, Biological &
Life Science Conference (AGBIOL 2024), Edirne, Turkey, September 18-20, 2024, Trakya University, 2024,
pp. 242-248. ISBN 978-625-95132-1-8.
ABSTRACT

In the present the effect of ultrasound on the sowing parameters of seeds from Zinnia elegans Jack.
was studied. The experiments were carried out in the Department of Horticulture at the Agricultural
University-Plovdiv, Bulgaria with three different varieties of this species. The seeds were treated with
ultrasound for 2, 4, 6 and 8 minutes. The seeds were placed for germination according to the prescription of
ISTA Rules. The following indexes were investigated: germination energy (first count) germination (final
count), length of embryo root and hypocotyls as well as fresh weight of seedlings were observed. The mean
germination time,
uniformity of germination, and time of 50% germinated seeds were calculated. The highest increase of
germination energy and germination was registered in variants 2- and 4-minute ultrasound. The differences
with controls were between 1.0% and 25%. The highest correlation
coefficients between the length of embryo root and hypocotyls were established. The regression
analysis performed between germination and periods for sounding was registered and shows that there are
polynomial dependencies with high determination coefficients.



The main ‘conclusion and recommendations can be described:

Ultrasound treatment of zinnia seeds has a strong influence on their sowing qualities. The highest
germination energy and germination were found after the application of exposure of 2 and 4 minutes. A
polynomial relationship with high coefficients of determination was established between processing time and
germination.

The strongest positive effect on the germination time of 50% of the seeds, as well as the mean
germination time and uniformity, is also found at 4 minutes of ultrasound.

Seedlings from seeds treated with ultrasound have improved vegetative development, with the
length of the embryo root and the fresh weight of one seedling being the highest when applied for 4 minutes,
and for the hypocotyl-exposed for 2 minutes.

To improve the sowing qualities of zinnia seeds for practice, it is recommended to apply ultrasound
treatment for 4 minutes.

PE3IOME

B nactosmara pabora 6e mpoyueHO Bb3ACHCTBUETO Ha YITPa3ByKa BbPXY MapaMeTpHUTE Ha KbJIHEHE
Ha ceMeHa oT Zinnia elegans Jack. ExciepumenTure 0sixa mpoBeneHu B Karenpara mo rpagHapCTBO KbM
Arpapaust yHUBepcuter — llmoBmmB, bearapus, ¢ Tpu pasmmuHu copra ot To3m BuiA. (CemeHara Osxa
MOAJIOKEH! Ha YATPa3BYKOBO BB3ACHCTBHE B MponbibkeHue Ha 2, 4, 6 u 8 muHytu. CemeHarta Osixa
IIOCTAaBEHHM 3a KBJIHEHE CBHIVIACHO NpeAnucaHusTa Ha npasunara Ha ISTA. bsaxa uscnensanu crnegHuTe
MOKa3aTeNu: €Heprusl Ha KbJIHEeHe (IIbpBO MpeOposBaHe), KbIHEHe (KpailHO MpeOposiBaHe), ABDKAHA Ha
3apOJIMIIHUS KOPEH M XUIIOKOTHIJIA, KAKTO M CBEXKO TEINIO Ha KhJIHOBETE. bsixa M34HCIIeHN CpeIHOTO BpeMe 3a
KbJIHEHE, pAaBHOMEPHOCTTA Ha KBIHEHETO U BpEeMeTO 3a jocTurane Ha 50% kbiHanu cemena. Haif-romnsimoTo
YBEJIMYEHHE Ha CEHEPruATa Ha KBJIHAEMOCT M Ha KbJIHIEMOCTTa O€lle PerUCTPUPAHO IPU BapUaHTUTE C 2- U
4-MUHYTHO YNTPa3BYKOBO OONbYBaHE. PaznmkuTe CHpsAMO KOHTpONHUTE rpymu Osixa mexay 1,0% u 25%.
Bsxa ycraHoBeHM Hal-BUCOKHUTE KOC(UIIMEHTH Ha KOpEJaus MeXay IbJDKAHATA Ha eMOPHOHATHHS KOPEH U
XUIIOKOTWINTE. V3BBPIICHUST PErpecHOHEH aHalN3 MEXAY KBIHAEMOCTTa W NPOABDKUTEIHOCTTa Ha
OOJIbYBAHETO TMOKa3Ba, Y€ CBHIIECTBYBAT MOJIMHOMHHM 3aBHCHMOCTH C BHCOKHM KOe(HUIMEHTH Ha
JETEPMUHALMS.

OCHOBHHTE ,,3aKIIIOYEHHSI U MIPETIOPBKU MOTar 1a ObJIaT OMMCAHU KaKTO CJe/Ba:

VYnTpa3ByKOBOTO TPETHPAHE Ha CEMEHATa OT LIMHUS OKa3Ba CUJIHO BIMSHHUE BbPXY TEXHUTE CENTOCHH
KadecTBa. Haif-BUCOKa KBJIHSEMOCT M €HEpPrusi Ha KBIHAEMOCT OsiXa YCTaHOBEHHM CIie]l NMpuiaraHe Ha
EKCIIO3UIHS C MPOABIDKUTENHOCT 2 U 4 MUHYTH. MexIly BpeMeTo Ha o0paboTka M KBJIHAEMOCTTa Oere
yCTaHOBEHA ITOJMHOMHAIHA 3aBUCHUMOCT C BUCOKH KOS(UIIMEHTH Ha JIeTepMUHALN.

Haii-cunen nmonoxureneH epekT BbpXy BpeMeTo 3a KbjiHieMocT Ha 50 % oT cemeHara, KakTo H
BbPXy CpPEIHOTO BpeMe 3a KBIHAEMOCT M DPaBHOMEPHOCTTa, C€ HAOJNI0AaBa ChIIO NpH 4-MHUHYTHO
YATPa3BYKOBO OOIbYBAHE.

PaszcagpT oT cemeHa, oOpaOoTeHH C yNTpa3ByK, OKa3Ba MOJOOPEHO BETreTaTHMBHO PAa3BUTHE, KaTo
IBIDKWHATA Ha 3apONUIIHUS KOPEH M CBEKOTO TEIIO Ha €IHO pacTeHHe ca HA-BUCOKH INMpH 4-MHUHYTHO
o0IrbuBaHe, a MPU XUMOKOTHIIA — IPH 2-MUHYTHO OOJTbYBAHE.
3a monoOpsiBaHe Ha ceNTOCHNUTE KauecTBa Ha CeMEHaTa OT LIMHUS B IPAKTUKATA CE MPETopbhuBa NPUIIAaraHEeTo
Ha yATpa3ByKOBa 00paboTKa B MPOABIIKEHUE HA 4 MUHYTH.

I5.10. Ivanova, V., V. Panchev, S. Shalamanov, 2025. Study on the phenological characteristics of
Dianthus barbatus L. in perennial cultivation. Scientific researches of the Union of Scientists in Bulgaria -
Plovdiv. Series B. Natural Sciences and the Humanities, 2025, Vol. XXVI, pp. 138-141. Print ISSN 1311-
9192, Online ISSN 2534-9376.
ABSTRACT

Carnation is one of the oldest ornamental species. It belongs to the family Caryophillaceae. The
most commonly used species in landscaping are Dianthus sinensis L., Dianthus caryophyllus L., Dianthus
plumarius L., Dianthus deltoides L. and Dianthus barbatus L., which are annual, biennial and perennial
herbaceous species. The species Dianthus barbatus L. is a herbaceous biennial or perennial plant with
deteriorating decorative characteristics during perennial cultivation. Therefore, in practice it is mainly used
as a biennial or spring species for landscaping. The present study aims to register the phenological
characteristics of this species during perennial successive cultivation for landscaping and the possibility of



using it in landscaping practice for three or four consecutive years. It was established that the growth rate of
plants grown according to the technology adopted for the country and the variant with four-year cultivation
for landscaping is most intense for 3 weeks — in mid-May. Plants grown for landscaping for two years grow
most intensively for 5 weeks — the end of May and the beginning of June. Plants grown for three years for
landscaping have six weeks of intensive growth — from the second half of April and the entire month of May.
The plants from the control variant enter the budding and flowering phases the earliest, and the plants grown
for landscaping for the fourth consecutive year the latest. The duration of flowering of the individual flower
and the entire inflorescence is the longest in plants grown for landscaping for three consecutive years, 17.5
days and 101.8 days, respectively. This method of cultivation is recommended in landscaping practice for the
conditions of Bulgaria.

The conclusions that can be drawn from this study are:

The growth rate of plants in the control group and the group grown for landscaping for four years
(Group 3) is most intense over a 3-week period—in mid-May. The plants from variant 1—grown for
landscaping for two years—grow most intensively for 5 weeks—at the end of May and the beginning of
June. Plants from Option 2—grown for landscaping for three years—experience six weeks of intensive
growth, from the second half of April through the entire month of May. Plants from the control variant enter
the budding and flowering phase earliest, while those grown for landscaping for the fourth consecutive year
do so latest.

PE3IOME

KapampmrsT ¢ enmuH or Haii-cTapuTe ACKOPaTUBHH BUAOBE. TOH NMpHHAIIEKHA KBM CEMEHCTBO
Caryophyllaceae. Haii-uecto m3mon3BaHuTe BUAOBE B O3eJcHsBaHeTO ca Dianthus sinensis L., Dianthus
caryophyllus L., Dianthus plumarius L., Dianthus deltoides L. w Dianthus barbatus L., xouto ca
CIHOTOJUIIIHY, JBYTOIUIIIHA M MHOTOTOJMINTHM TpeBUCTH BuIoBe. Buabr Dianthus barbatus L. e
ABYTOAUIITHO WJIM MHOI'OrOAMIIHO TPCBUCTO PACTCHHUEC, YHMUTO ACKOPATUBHU XaAPAKTCPHUCTHUKHU CC BJIOIIaBaT
IIPY MHOTOTOJIMIITHO OTIIeXkaane. [lopany ToBa Ha MpaKTHKA TOM Ce M3II03Ba MPEIMMHO KaTo JIBYTOAUIICH
WM TIPOJIETEH BUJ 3a O3elieHsBaHe. HacTosmoTo mpoyuBaHe nMa 3a Iel J1a perucTpupa (GpeHOIornyHuTe
XapaKTepPUCTUKN Ha TO3M BUJ IPHU MHOTOTOIUIIHO MOCIENOBATEIHO OTIICKIAHE 332 O3€JICHSIBAHE, KAKTO M
BB3MOKHOCTTA 33 H3MOJI3BAHETO MYy B O3€JICHHTEIHATA TpPaKTHKa B MPONB/DKEHHE HAa TPU WIH YETHPH
MIOCJIEZIOBATEIHA TOJMHU. YCTaHOBEHO €, Y€ TeMITbT Ha PacTeX Ha PACTCHUATA, OTIIICKIAHH CHIVIACHO
TEXHOJIOTHATA, PUETa 3a CTpaHaTa, M IIPH BapHaHTa ¢ YSTUPUTOTUIIIHO OTIVICKIAHE 3a O3eJICHsIBaHe, € Hali-
WHTEH3WBEH B MPOABIDKEHNE Ha 3 CEeMUIIM — B cpeliata Ha Mail. PacTeHusTa, OTIIe:)KIaHU 3a O3eJICHSIBaHE B
NPOABIDKEHUE Ha JBE TOAWHHM, pacTar Hali-MHTEH3UBHO B NMPOIBIDKEHUE HAa 5 CEIMHIM — B Kpas Ha Mail u
HaYaJoToO Ha IOHM. PacTeHusTa, OTIVIeKIaHN 32 O3€NICHSIBaHE B MPOJABDKCHUE HA TPH T'OTMHHU, UMAT IIECT
CEIMUIIM MHTEH3UBEH PACTEK — OT BTOpara TOJIOBHHA Ha amlpHil M Mpe3 Lenust Mecell Maid. Pactenusita ot
KOHTPOJIHUSI BapUaHT HABIU3aT Hali-paHo BBB (pasuTe Ha oOpaszyBaHe Ha IBIIKU M Ib(TEK, a pacTeHUATA,
OTIVIS)K/IaHM 32 O3€JICHSIBAaHE 3a YETBbPTA MMOPEHA TOMHA — Hal-KbCHO. [IpoIbiDKUTEIHOCTTa HA b TEekKa
Ha OTACIHUSA IBAT U HA LAJI0TO CBIBETHUE € HaI\/'I'I[’bJ'IFa IIpu paCTC€HUATA, OTIVICKIAHU 3a O3CJICHABAHC B
MPOIBDKEHNE HA TPHU IOCIENOBATeHA TOAWHH — choTBeTHO 17,5 mum m 101,8 muu. To3m meron Ha
OTIVIeXK/IaHE CE MPETophUBa B IPAKTUKATA Ha 03EJICHIBAHETO 32 YCIOBUsATA B brirapusi.

N3BonuTe kouTo Mora jia ObaaT GOpMYJIUpaHH IIPY TOBA MPOYYBAHE Ca:

TemnsT Ha HapaCTBaHE IIpU paCTCHHUATA OT KOHTPOJIHHWA BAapHAaHT WM BapuaHTa C YCTUPUTOAWIIHO
OTIIS)K/IaHE 3a O3eJICHsIBaHE (BapuaHT 3) € Haill-MHTEH3MBEH B NPOABIDKEHHE HA 3 CEIMHIM — B cpejara Ha
Mecenl Mail. PacteHusita or BapuaHT | — ¢ OTIIEXKZaHE 3a O3eJICHSABAaHE B MPOABDKCHUE HA JIBE TOJMHHU
HapacTBaT Hal-WHTEH3WBHO 3a 5 CEAMUIIM — Kpas HA Maidl ¥ HavaJioTo Ha toHU. lllecT cenMUIM UHTEH3UBEH
pacTe) HMMar pacTeHMATa OT BapUaHT 2 — C TPHUTOJHMIIHO OTIVIEKIAHE 3a O3€JCHSBaHE — OT BTOpara
TIOJIOBMHA Ha arpuil U 1enus Mecel] Mail. Haii-paHo BcThIBar BbB (ha3a OyToHU3aUs U Ib(YTEK pacTeHHUsATA
OT KOHTPOJIHWSI BapHaHT, a Hal-KbCHO — PACTCHUSATA, OTINISKJAHH 32 O3EJICHSBAHE 32 YETBbpPTA MOpeIHA
roJIMHa.

I's.11. Ivanova, V., V. Panchev, S. Shalamanov, 2025. Influence of perennial cultivation as landscaping
plant on the ornamental characteristics of Dianthus barbatus L. Scientific researches of the Union of
Scientists in Bulgaria - Plovdiv. Series B. Natural Sciences and the Humanities, 2025, Vol. XXVI, pp. 142-
145. Print ISSN 1311-9192, Online ISSN 2534-9376.



ABSTRACT

The species Dianthus barbatus L. is a herbaceous perennial plant, reaching 10-90 cm in height, with
erect and branched stems, with flowers arranged in hemispherical inflorescences reaching up to 30 pieces at
the top of the stem. It is most often used for biennial or spring landscaping. The present study aims to
investigate the ornamental characteristics of this species in perennial cultivation, which would lead to a
significant reduction in landscaping costs in public parks. To achieve the set goal, seeds of the species
Dianthus barbatus, variety Heart Attack, were sown in early July. Care and cultivation for several
consecutive years were in accordance with the conventional technology adopted for Bulgaria. The biometric
indicators of the plant and the ornamental behaviours of the flowers were recorded. The number of flowers
in the inflorescence is the largest in plants grown as ornamentals for two consecutive years. Plants grown for
landscaping for three consecutive years have very similar results. The lowest results in this indicator are
obtained for plants grown for landscaping for four consecutive years. The duration of cultivation of Dianthus
barbatus L. plants as ornamentals does not significantly affect the diameter of the individual flower. The
diameter of the inflorescence of Dianthus barbatus L. increases with perennial cultivation of the plant for
landscaping up to the third consecutive year. Further cultivation of the plant is not recommended.

The data obtained and the studies conducted allow us to draw the following conclusions:

The number of flowers in the inflorescence is highest in plants grown as ornamentals for two
consecutive years. Plants grown for landscaping for three consecutive years show very similar results. The
lowest results for this indicator were observed in plants grown for landscaping for four consecutive years.
The duration of growing Dianthus barbatus as ornamental plants does not have a significant effect on the
diameter of individual flowers. The diameter of the inflorescence in Dianthus barbatus increases when the
plant is grown as a landscaping plant for up to three consecutive years. Further cultivation of the plant is not
recommended. The flowering duration of individual flowers, the entire inflorescence, and the entire plant is
longest in plants grown for landscaping over three consecutive years, at 17.5 days, 43.5 days, and 101.8
days, respectively. Under Bulgarian conditions, the two-year cultivation of Dianthus barbatus for
landscaping is also of interest, as the flowering duration of individual flowers and the entire inflorescence is
also long—14.7 days and 93.8 days, respectively.

PE3IOME

Bunwt Dianthus barbatus L. € MHOTOTOAMIITHO TPEBUCTO pacTeHHE, JOCTHTAINO BucodnHa oT 10 10
90 cm, ¢ M3NpaBeHU W PA3KIOHEHU CTHOJNA, YMHUTO LBETOBE Ca PA3MOJIOKEHU B MONYC(HEPUIHU CHIIBETHS,
HaOposiBam g0 30 Opos B ropHara 4yacT Ha CThOJMOTO. Hali-uecTto ce W3moi3Ba 3a JBYTOMMIIHO WA
MPOJIETHO O3elicHsiBaHe. HacTosmoTo npoy4BaHe nuMa 3a I1iel Jia U3Cie/Ba JCKOPATHBHUTE XapaKTePHUCTUKU
Ha TO3W BUJI MPH MHOTOTOJIMIITHO OTIVICXkKAaHe, KOETO OM JIOBEJIO JIO0 3HAYUTEIHO HAMAJsIBaHE HA PA3XOJUTE
3a O3eJIeHsABaHEe B OOIIECTBEHUTE MapKoBe. 3a TMOCTHraHe Ha TOCTaBeHaTa Ie]l B HA4YaJloTO Ha IONU Osixa
3acetu ceMmeHa ot Buaa Dianthus barbatus, copr ,,Heart Attack®™. I'prkuTe 1 OTINIEKIAHETO B POIBIDKCHHE
Ha HSIKOJIKO TOCJIEJ0BATEIHU TOAWHU OsfXa B CHOTBETCTBHE C KOHBEHI[HOHAIIHATA TEXHOJIOTHS, MpUETa B
Benrapus. bsixa peructpupaHum OHOMETpHYHHTE TIOKa3aTeld Ha pAcTEHHETO W JICKOPATHBHUTE
XapaKTCPUCTUKN Ha LBETATA. BpOSIT Ha IBETsATA B CHIIBETHUCTO € HaMl-TOJISIM IIpu pacTCHUATa, OTITICKIAHU
KaTo JICKOPAaTMBHUA B TIPOABIDKCHHE HA JIBE MOCICIOBATCHH TOMUHH. PacTeHHsATa, OTIICKIAHU 3a
O3elieHsIBaHEe B MPOJIBIDKEHHE HA TP TOCIIEAOBATEHU TOJUHHM, MOKa3BaT MHOTO CXOMHH pesynraT. Haii-
HUCKHUTE pe3ylTaTH IO TO3M I[OKa3aTell ca OTYETeHW IPH pacTeHHs, OTIIEKIAHW 3a O3eliCHSIBAHE B
NPOABIDKEHUE Ha YETUPHU MOCIIEIOBATEIIHA TOANHH. [IpOIBIDKUTETHOCTTA HA OTIVIKIAHETO HA PACTEHHATA
ot Buzaa Dianthus barbatus L. xato NeKOpaTMBHM HE OKa3Ba CHIICCTBCHO BIMSHUE BBPXY JHAMEThpa Ha
OTHeHUS [BST. JlmaMeThphT Ha chblBeTHETO HAa Dianthus barbatus L. ce yBenmndaBa mpyu MHOTOTOIHIITHO
OTIJICKJIAaHE Ha PAcTEHHETO 3a O3eJICHsBaHE [0 TpeTaTa HocieAoBaresHa roguHa. [lo-HaTaThUIHOTO
OTIVIeK/IaHE Ha PACTEHHETO HE CE MPETnopbyBa.

[Mony4eHuTe JaHHU U TIPOBEJICHUTE U3CIIEABAHUS ITO3BOJISIBAT JIa CE HAIIPABAT CIICHUTE H3BOJIU:

BpOSIT Ha OIBETOBCTEC B CBIUIBECTHETO € HaW-TOJISIM IIpu pacCTCHUATA, OTIVIC)KAAHNU KaTO ACKOPATUBHU B
MPOIBJDKEHUE Ha JIBE€ TOAWHM HocienoBareiaHo. C MHOTO ONU3KU pe3yiTaTd ca PacTeHHATA, OTIICKIAHH 3a
O3elieHsIBaHE B MPOJBbIDKEHHE Ha TPU MOCHeAoBaTeHU roquHu. C Hall-HUCKW Pe3yNTaTH 10 OTHOIIEHHE Ha
TO3M TOKA3aTeNl ca PACTCHUSTA, OTIVIEKIAHH 32 O3EJICHSBAHE B MPOIBIDKEHUE HA YETUPH TOCIEOBATEITHA
roguHu. [IpoabKUTETHOCTTA HA OTIIEKAAHEe Ha pacTeHusita ot Dianthus barbatus kato NeKOpaTHBHH HE
OKa3Ba CBILIECTBEHO BIMSHUE BBbPXY AMAMETBbpPAa Ha OTICIHUS IBAT. JIMaMeTbpbT Ha CHLUBETHUETO IPU



Dianthus barbatus HapacTBa IpU MHOTOTOIHMIIHO OTIVIEKIAaHE HAa PACTEHHETO 3a O3€JICHSBAaHE 10 TpeTa
mocienoBaTeNHa roauHa. [lo-HATaTBPIIHOTO OTMICKAAHE HAa PACTEHHETO HE Ce  Ipernopbhysa.
[TpoasmkHUTETHOCTTA HA b(TEKA HA OTACITHUS LBST, ISUIOTO CHLBETHE U HA ISTIOTO PACTCHUE € HAM-TOJIsIMa
NpU PacTeHHATA, OTIVICKIAHU 32 O3CJICHSABAHE B MPOIBDKCHUE HA TPU MOPEIAHU TOAMHH, CHOTBETHO 17,5
man, 43,5 mam m 101,8 gam. 3a ycnoBusaTta Ha bbiarapus mHTEpeC NpeAcTaBiIsiBA W IBYTOAWIITHOTO
otmiexnane Ha Dianthus barbatus 3a 03eleHsBaHE, Thil KaTO MPOABDKUTEIIHOCTTA Ha b TEKa HA OTICITHIS
LBAT H ISJI0TO CHIIBETHE € CHINO rojiiMa — ChboTBeTHO 14,7 mum u 93,8 nHu.

I's.12. Panchev, V., 2025. Morphological and decorative evaluation of new, promising gladiolus
varieties. Proceedings of VII International Agricultural, Biological & Life Science Conference (AGBIOL
2025), Istanbul, Turkey, September 7-10, 2025, Trakya University, pp. 1627-1633. ISBN 978-625-96407-0-
0.

ABSTRACT

The aim of the study was to establish the decorative value of different gladiolus varieties under
Bulgarian conditions, grown outdoors. The experiments were carried out in the Experimental Field of the
Department of Horticulture at the Agricultural University-Plovdiv. The study was conducted with the
gladiolus varieties Fado, Oasis and Amsterdam. The corms were planted in in period between 5-10 April
according to the 15 x 15 cm scheme. All agrotechnological practices for normal plant development were
applied. The mass, height and diameter of the corms of the individual varieties were recorded. The
phenophases of sprouting, appearance of the flower stalks, beginning and end of flowering were monitored.
The height and diameter of the stem, the number of leaves and the leaf area, the number of developed and
undeveloped flowers, the length, diameter and color of the flower were studied. The number of developed
branches/corm and productivity of cut flowers was recorded. It was found that the Amsterdam variety has
the earliest sprouting, the phenophase of the beginning of flowering begins later, but it has the longest
duration of flowering and forms the largest corm. The leaf area and the number of leaves, as well as the
height of the stem, were the highest values in this variety. At the same time, the number of undeveloped
flowers in it is the lowest, and the diameter of the flower occupies the middle position between the studied
varieties, reaching 10,7 cm. It is also characterized by the highest productivity, 357 016 flower stalks per ha.
approximately 10% more than Oasis varieties. For the conditions of Bulgaria when growing gladiolus in
open areas, the application of the Amsterdam variety is recommended.

In the results of the caggied out sduies the following conclusions can be formulated:

Individual gladiolus varieties differ slightly in terms of their morphological characteristics, more
significant differences are observed in terms of their weight.

The differences in the duration of individual phenophases increase as the vegetation progresses,
most clearly evident in the stage of the beginning of flowering. The earliest flowering characterizes the Fado
variety, but the period of flowering is the longest in the Amsterdam variety.

The best developed plants are characterized by the Amsterdam variety, which develops flower stalks
with the greatest height and diameter, as well as the largest leaves. This variety also has the biggest
percentage of normally developed flowers. The flowers are the largest in the pink variety Oasis.

The highest productivity was found in the Amsterdam variety with 357 016 nr.ha-1 flower stalks,
reaching 80,32% of normally developed flower stalks compared to the total planted corms. Next in line is the
Fado variety, with 78,52% and lastly Oasis.

For the conditions of Bulgaria, the Amsterdam variety can be recommended as the most suitable for
cultivation in field conditions.

PE3IOME

LlenTa Ha u3cnenBaHeTo OelIe 1a ce ONpeeNTH JIeKopaTUBHATA CTOMHOCT Ha Pa3IMYHU COPTOBE IIIaIHOITyCH
npy OBJITapCKH YCIIOBHUS, OTINISKAAHN Ha OTKpUTO. EkcniepuMeHTuTe OsiXa MPOBEICHH B €KCIIEPUMEHTATHOTO
mosie Ha Karempara mo rpagmHapcTBO KbM ArpapHus yHuepcutrer — llmosmuB. W3cnenBaneTto Geme
MPOBEICHO ChC COpTOBeTe mamuonycu ,.Damo”, ,,0azuc” u ,,Amcrepmam™. Kimybennure Osixa 3acajcHu B
nepuoza 5—-10 anpun cnopen cxemara 15 x 15 cm. bsixa npuioxkeHn BCHUKHM arpOTEXHUYECKH MPAKTHKH 32
HOPMAJIHO Pa3sBUTHUEC Ha paCTCHUATA. bsxa oTuereHHn Mmacara, BUCOYMHaTa U JUaMETbPbT Ha KHY6GHI/ITC Ha
otienHute coproBe. HabOmiomaBanu Osixa ¢enHodasute Ha TOHWKBaHe, TOSBaTA Ha IBETHUTE CTHOMA,
HAYaJoTo M Kpas Ha bpTexa. bsixa nmpoyyeHn BUCOYMHATA U AUAMETHPBHT HA CTHOJIOTO, OPOSAT HA JIUCTATa U
IUIOLITA Ha JIMcTara, OpOAT Ha pa3sBHTHTE U HEPAa3BUTHTE IIBETOBE, ABIDKMHATA, THAMETHPHT U IBETHT Ha



nBera. bemre orOenszan OposAT HA pa3BUTUTE KIOHHM Ha TpyIKaTra M MPOAYKTHBHOCTTA Ha PS3aHUTE IIBETS.
YcraHoBeHO O€, Y€ COpThT ,,AMCTepJaM’* NMa Hai-paHHO MOHUKBaHE, PeHodaszaTa Ha HAYAI0TO Ha IbHTEKA
3aMo4Ba MO-KbCHO, HO TOM MMa Hall-IbIbr Meproj Ha UbQTEK U 00pa3yBa Hail-rojsmara rpynka. [lnomra
Ha JIMCTaTa ¥ OpOsT Ha JHCTaTa, KAaKTO M BUCOYMHATA Ha CTHOJIOTO, ca C Hali-BUCOKUTE CTOWHOCTH TPH TO3U
copT. B chmoro Bpeme OposAT Ha HEpa3BUTUTE IL[BETOBE IIPU HEIO € HAN-HUCHK, a AUaMEThPBT Ha LIBETa
3aeMa CpelIHa MO3HUITHS Cpell U3CIeIBaHuTe copToBe, nocturaiiku 10,7 cm. Toi ce Xxapakrepu3upa U C Hal-
BHCOKa MpOoAyKTHBHOCT — 357 016 nBeTHU CTHONA Ha XeKTap, KoeTo € ¢ mpubnusutenHo 10% mosedye oT
coprosere ,,0a3uc®. 3a ycinoBusTa B bbiarapus npu oTmiexIaHe Ha DIAAHOIYCH Ha OTKPUTO C€ MPErnopbyBa
M3I0JI3BAHETO Ha copTa ,,AMcrepaam*™.

B®3 ocHOBa Ha pe3ynTaTUTe OT MPOBEACHUTE M3CIIEABAHHU MOTaT J1a ce (POPMYIUpAT CIICAHUTE 3aKIIOYCHUS:
OtnenHuTe COPTOBE IVIAAHONYCH CE€ pa3iyaBaT JIEKO [0 OTHOIICHHWE Ha MOPQOJIOTHYHUTE CH
XapaKTEPUCTHUKH, KaTO MO-3HAYUTEIIHU PA3IMKU Ce HAOMI0AaBaT [0 OTHOIICHUE Ha TEIJIOTO UM.

Paznukure B NPOABIDKUTEIHOCTTa Ha OTACTHHTE (QeHodasu ce yBenuyaBaT C HalpeaBaHeTo Ha
BEreTallMOHHUS TIEPHOJ, KaTo TOBA € Hail-CHO M3pa3eHo B eTana Ha HayaloTo Ha ubdrexa. Haii-paHHOTO
s(TEHE € XapakTepHo 3a copTa ,,Pano’, Ho mepruoabT Ha MB(TEK € HAl-IBIIBT TIPH COpTa ,,AMcTepaam .
Haii-noOpe pasButuTe pacTeHus ce HaONIOmaBaT MpU copTa ,,AMcTepaam‘, KOMTo oOpasyBa IIBETOHOCHHU
cThOJIa ¢ Hal-TOJIIMa BUCOYMHA M JAMAMETHP, KAKTO M HAH-rOJeMHTE JUCTA. TO3W COPT MMa M HaW-TOJSM
MIPOLIEHT HOPMAJTHO Pa3BHUTH I[BeTOBe. Hali-ronemure 1iBeTOBE ce HaOIItoMaBaT Mmpu po30BUS COPT ,,Oazmc.
Haii-Bucoka npomykTuBHOCT O€ oTdeTeHa mpu coprta ,,Amcrepaam™ — 357 016 Op./ha uBeTHM cTHOMA, KaTO
JeTbT Ha HOPMAaJIHO pa3BUTHTE BETHH cTHONa nocturHa 80,32 % copsimo oOmius Opoi 3acalieHH TPYIKH.
Ha BTopo mscto ce Hapexaa copTsT ,,Dano’ ¢ 78,52 %, a Ha mocimeaHo Macto — ,,0a3zuc’.

[Ipu ycnoBusita B bearapus copTeT ,,AMcrepmaM® Moxke ga ObJe MpernopbhbYaH Karo HAN-TIOMXOMSI 3a
OTIVIeKJaHe Ha TO0JIETO.



