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AHHOTALIUA
TI0JbIIaHbBI CTAIY TPALUIIMOHHON CPE30YUHOM KYJIbTY-
poii B Poccuu, rzie X BBITOHSIOT B YCJIOBUSIX 3aKPBITO-
T'o TPYHTA B 3UMHE-BECEHHUU TIePUO/I, IJIS1 [I0JTy YEHU S
TOBApPHOW MPOJLYKIIUY K 8 MapTa U JPyTUM MpasgHU-
KaM. B cBsI3u c HapacTaHUeM TEMIIOB ITPOU3BOJICTBA
CPEe3KU TIJIBIIAHOB B POCCHUY CTAHOBUTCS aKTyaJbHBIM
BOTIPOC UBYUYEHUS 3JIeMEHTOB TEXHOJOTUHU UX BbIpa-
IIWBaHUS, B YaCTHOCTU NTPUMeHeHUs ynobpenuii. Ox-
HAKO HayYHO-060CHOBAHHBIX PEKOMEHIAIUN T10 TeX-
HOJIOTUY TIPUMEHEHUS yI0OPEeHUY U CPEACTB 3alllUThI
pacTeHM MTPY BBITOHKE THOJIHITAHOB B YCJIOBUAX 3a-
KPBITOTO IPYHTA ITOKA He OIy6JInKOBaHO. VcciemoBa-
HUS MIPOBEJIEHBI B YCIOBUSIX 3aKPBITOTO I'pyHTA (D1-
TOTPOH OTIeJia OTHaJeHHOU rubpuausaiiuu ['BC PAH)
B epuop ¢ gexadbps 2022 roma mo mapt 2023 roza.
O6beKkTaMU U3YUEHUS SBJSIUCH JIBA COPTA THOJIbIIA-
HoB (Tulipa L.) u3 rpynnsl TpuyMd: Barcelona, Roman
Empire u ofH COPT W3 IPYIIILI MaXpPOBble PAaHHUE:
Presto. BeIroHKa IMpoBOAMIIACH 10 9-rPayCHOMN TEXHO-
Jioruu. [I[puMeHeHVe MOJJKOPMOK HUTPATOM KaJIbIIUsT
TIOJIOXKUTEJIBHO OTPA3UIJIOCh HA KAUECTBE I0JTydaeMoi
IpoxyKIuu. [ToAKOPMKY TIOJIbITAaHOB copTa Bullit 1%
u 2% PacTBOPOM COJIM HE3HAUUTEJIbHO OTPaXKaJIuCh
Ha BBICOTE TIOJIBIIAHOB B IEPUOJ, CPE3KU (2-g cTagus
OKpamunBaHusg 60kaja). [IpuMeHeHne 3%-0ro pacTBO-
pa HUTpaTa KaJabIus, a TakXKe AByKpaTHas oo6paboTka
1%-bIM pacTBOpOM Ob6ecIieunBaja JOCTOBEPHOE yBe-
JINUeHUe BBICOTHI CPE3aHHOM npoayKuuu. [TpumeHe-
HUe MO KOPMOK ITO3BOJIMJIO YBEJIMUUTE AJINHY 60Kajia
Ha pasHbIX cOpTax oT 1 10 3 ¢cM. Ha BBIX0[ TOBapHOM
IPOAYKIIMY (KOJTMUECTBO Cpe3aHHbIX CTebel ¢ 1 M?)
MIPUMEHSIEMbIE YIOOPEHUS He TTOBJIUSIIN. Pe3y/ibTaThbl
UCCJIeJOBAaHUN TOBOPST O TOM, UTO Ka4eCTBEHHBIHN
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ABSTRACT
Tulips have become a traditional cut flower crop in
Russia, where they are grown indoors in the winter
and spring to produce marketable produce for March
8 and other holidays. Due to the increasing pace of tulip
cutting production in Russia, the issue of studying ele-
ments of their cultivation technology, in particular the
use of fertilizers, is becoming relevant. However, sci-
entifically based recommendations on the technology
of using fertilizers and plant protection products when
forcing tulips in protected ground conditions have
not yet been published. The studies were conducted
in protected ground conditions (phytotron of the Re-
mote Hybridization Department of the Tsitsin Main
Botanical Garden of the Russian Academy of Scienc-
es) in the period from December 2022 to March 2023.
The objects of study were two varieties of tulips (Tuli-
paL.) from the Triumph group: Barcelona, Roman Em-
pire and one variety from the early terry group: Presto.
The forcing was carried out using 9-degree technology.
The use of calcium nitrate fertilizers had a positive ef-
fect on the quality of the resulting products. Fertiliza-
tion of Bullit tulips with 1% and 2% salt solution had
little effect on the tulip height during the cutting period
(2nd stage of the cup coloring). The use of 3% calcium
nitrate solution, as well as double treatment with 1%
solution provided a reliable increase in the height of cut
products. The use of fertilization allowed to increase
the cup length on different varieties from 1 to 3 cm. The
fertilizers used did not affect the yield of commercial
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TIOCaZOYHBIY MaTepPUaJl, BBIPAKEHHBIN B KPYITHOCTU
JIYKOBWII, TIPaBUJIbHAS MOJITOTOBKA WX K [IEPUOIY BbI-
TOHKU, COOJII0JIeHVe TEMITEPaTypPHOTO PeXXuMa 1 pe-
JKMMa BJIQXKHOCTU ITO3BOJISIET CHUBUTH KOJIUYECTBO
MIPUMEHSEMbIX YI0OPEHMUH.

Knrwouesote cnosa. KajbliyeBas CEIUTPA, BBIXO],
TOBapHOI TPOJYKIINH, I[BETOBOJICTBO, CE30HHBIE IIBE-
TBI, IYKOBUIIbI TIOJIBITAHOB.

BBEJJEHUE

VKET IIBETOB — 5TO TPAAUIIMOHHBIH 110-
JlapoK GJIM3KUM U KoJjieram B Mexy-
HapOAHBIN KEHCKUY JeHb He TOJbKO
B Poccuu (Boponuuxwuua, 2021; Illy-
kjanHa, 2020). OgHako Ha 6GoJbllei
YacTU TEPPUTOPUU Halllell CTPaHbI
HAYaJI0 MapTa He SIBJISIETCS OIITUMAJIb-
HBIM BPEMEHEM Trojia IJisi CE30HHOTO
IIBETEHYS I[BETOB B OTKPBITOM I'PYHTE. BOJBIIMHCTBO
OpeAnpUATHUN, 3aHUMAKIIUXCSA TTPOMBIIIJIEHHBIM
IIPOM3BOJACTBOM CPE30YHBIX IIBETOB, BhIPpAIIMBAIOT
WX B YCJIOBUSIX 3aKPBITOrO IPYHTA, a MOCAJOYHBIN
MaTepuaJ IBJISETCS UMITOPTHBEIM ([Tnemakos, 2023).
JTo KacaeTcs HauboJiee pacIIpOCTPaHEHHBIX Cpe-
30YHBIX KYJbTYP: PO3, XPU3aHTEM, TBO3IUK, a TAKXKE
TIONbIIAaHOB (AcTaxoBa u ap., 2014). B TocymapcTBeH-
HBII PEEeCTp CeJIEKIIMOHHBIX JOCTIXKeHN PD BHece-
HO 32 copTa TroabnaHoB (ToccopTpeecTp). Haubouee
YaCTBIM 3aIBUTEJIEM ¥ OPUTUHATOPOM HOBBIX COPTOB
B riocsienHue roaul apigercd PIEYH «Oppena Tpynpo-
Boro KpacHoro 3HaMeHr HUKUTCKUM 60TaHUYECKUHA
can — HanmuoHanbHBINM HAy4YHBbIN 1IeHTP PAH». [Ipu
5TOM MaCcCOBOT'0 ITPOM3BO/ICTBA ITOCAJOYHOTO MaTe-
puajia (JiyKOBUII) HOBBIX COPTOB B Halllell CTPaHe HET.
Poccus mpooiikaeT HabupaTh TEMIIBI 10 BbIPAIlMBa-
HUIO TIOJIBIIAHOB Ha CPE3KY He TOJIbKO B IIPEIIBEPUM
HOBOTO rozia, 14 deBpajis u 8 MapTa, HO U [IJIST PETY-
JITPHOTO MOTIOJIHEHUS aCCOPTUMEHTA IBETOUHBIX 6a3
B TeueHue Bcero rozga (https://agri-news.ru). B 60Jib-
IMIUHCTBE CJIy4aeB JYKOBUIIBI IJISI BhIpAIlVUBAHUSI
B IEKOPATUBHBIX IEJIIX U BHITOHKY (BhIpAIUBaHUE
TIOJIBIIAHOB HA CPE3KY B 3aKPHITOM IPYHTE) ITOCTYIIAI0T
u3 Hugepnaunos (Salybekova et.al., 2023, BopoHun-
xuHa u ap., 2020). ITpu 3ToM HayYHO-060CHOBAHHBIX
peKOMeH,HHLH/Iﬁ I10 TEXHOJIOTUU BBIT'OHKU THOJIBIIAHOB
¢ 060CHOBaHMEM PEXMMOB MUHEPAJBHOTO IUTAHUS
B 9TOT MEPUOJ, B POCCUYCKON 1 3apPy0EKHON HAYUHOMU
JuTepaType HeT. OMHAKO BCe MPAaKTUKYOI[KE I[BETO-
BOJIBI CXOISITCSI BO MHEHUH, UTO IIPUMEHEeHNE a30THbIX
ynobpeHuN B BUEe KaJbIIMEBOU CENUTPHI (HUTpaTa
KaJbIIMs) IIOJIOXKUTEIbHO CKa3bIBAETCS Ha KauecTBe
moJy4yaeMoi MPOAyKIuu. L]esb JaHHBIX MCCIEM0-
BAaHUU — OIEHUTH BJAMSHUE a30THBIX yIOOpeHUH,
BHECEHHBIX B BHJi€ paCTBOpa KaJ’[bL[PIeBOfI CeJINTPHI,
Ha BBIXOJ, ¥ KAUECTBO TOBAPHOU MPOAYKIIMY (CPEe3KU
TIOJIBIIAHOB).

MATEPUAJIBI U METO/JbI
ViccimemoBaHMS ITPOBEIEHBI B OTHEJNIe OTHAJIEHHON
rubpupuszanuu ®TEYH I'maBHbIN 60TaHUYECKU caf,
uM. H.B. lluniuaa PAH B 2022-2023 rogax. B kaue-
CTBe 06'BEKTOB MCCJIEIOBAHUS ObLIY BHIOPAHBI COPTA

products (the number of cut stems per 1 m?). The re-
sults of the studies indicate that high-quality plant-
ing material, expressed in the bulb size, their proper
preparation for the forcing period, compliance with the
temperature and humidity conditions allows for a re-
duction in the amount of fertilizers used.

Key words. Calcium nitrate, marketable product
yield, floriculture, seasonal flowers, tulip bulbs.

INTRODUCTION

bouquet of flowers is a traditional gift to
loved ones and colleagues on Internation-
al Women’s Day not only in Russia (Voron-
chikhina, 2021; Shchuklina, 2020). How-
ever, early March is not the optimal time of
year for seasonal flowering of flowers in open ground
in most Russian regions. Most enterprises engaged in
industrial production of cut flowers grow them in pro-
tected ground conditions, and the planting material is
imported (Pleshakov, 2023). This concerns the most
common cut flowers: roses, chrysanthemums, carna-
tions, and tulips (Astakhova et al., 2014). 32 varieties
of tulips are included in the State Register of Breeding
Achievements of the Russian Federation (State Reg-
ister). The most frequent applicant and originator of
new varieties in recent years is the Federal State Bud-
getary Scientific Institution “Nikitsky Botanical Gar-
den of the Order of the Red Banner of Labor — National
Scientific Center of the Russian Academy of Scienc-
es”. At the same time, there is no mass production of
planting material (bulbs) of new varieties in our coun-
try. Russia continues to actively grow tulips for cut-
ting not only on the eve of the New Year, February 14
and March 8, but also for regular replenishment of
the assortment of flower bases throughout the year
(https://agri-news.ru). In most cases, bulbs for grow-
ing for decorative purposes and forcing (growing tu-
lips for cutting in protected ground) come from the
Netherlands (Salybekova et.al., 2023; Voronchikhina
et al., 2020). At the same time, there are no scienti-
fically based recommendations on the technology of
forcing tulips, with a justification for mineral nutrition
regimes during this period in the Russian and interna-
tional research papers. However, all practicing flower
growers agree that the use of nitrogen fertilizers in
the form of calcium nitrate has a positive effect on the
quality of the resulting products. The purpose of these
studies is to evaluate the effect of nitrogen fertilizers
applied in the form of a calcium nitrate solution on the
yield and quality of commercial products (cut tulips).

MATERIALS AND METHODS
The studies were conducted in the Remote Hybridiza-
tion Department of the Tsitsin Main Botanical Garden
of the Russian Academy of Sciences in 2022-2023. The
following tulip varieties were selected as the objects
of the study: Bullit (TT), Barcelona (TT) and Roman
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TrosbianoB Bullit (TT), Barcelona (TT) u Roman Em-
pire (TT) (Van Scheppen, 1995). B pa6oTe ucroib3oBa-
JIV JTYKOBUIIBI pa3bopa 3KCTpa — IuaMeTp JIYKOBUIIbI
12/+ cM. B oTIbITE IPUMEHSIIN 9-TPAIyCHYIO TEXHOJIO-
TUI0 BBITOHKU. BhICaIKy ITPOBOIMIIY B IIEPBOU JIeKajie
Iekabps B AMUKY. [Tepe]] BbICALKON JIYKOBUIIBI TIOJIb-
TIAHOB OYUUIIAJIY OT KPOIOUTUX YEITyH U JETOK, BBICAXKU-
BaJIX TIOTHOCTBIO 332 mIT./M? (80 mIT./AIUK). [ToBTOP-
HOCTB B OITBITE 4-X KpaTHasl. BeICa)KeHHbIE JTYKOBUIIbI
CBEpXy ITPUCHITAJIUCH ITeCKOM cjoeM 2—-3 cM. Cy6-
cTpar — Topd HUBKOU cTerneHu pa3iaoxeHus (10 15%),
¢pakmuu oT 0 10 20 MM C IeCKOM B COOTHOIIeHuu 1:1.
I MUHEPaJIbHOM MOAKOPMKHU TIOJIBIIAHOB IIpUMe-
HSJIY BOJHBIM PacTBOP HUTPATA KaJbIUs (CHHOHUM
KaJIbIIMEeBas CeJIUTPa, KaJbIIMi a30THOKWCIIBIN). s
WCCIIeIOBaHU ObIJI BEIOPAH HUTPAT KaJbIUS, MapKa
A, nByxBonHbIi) 5Ca(NO,), x NH4NO3 x 10H,0), B ko~
TOpOM cozepkanue N coctaBisaiio 14,9%, comep)xaHue
Ca—27%, Ipom3BOICTBO ByCKUY XUMUYECKUI 3aBO/I
(r. By#, KocTpoMmckas o6acTb). CxeMa MpUMeHEeHUs
MUHepaJbHbIX IOAKOPMOK BKJIIOUajia BHeceHue 1%-
oro, 2%-oro, 3%-0ro pacTBOpPOB HUTpPAaTa Kajabllugd
¥ ABYKpaTHOE BHeceHUe 1% pacTBopa. JJByKpaTHBIE
TTOAKOPMKU ITPOBOAMIIY C UHTEPBaJIOM 10 JHEN MeX Iy
BHECEHUSIMHU. Bce BapraHThI OTIBITA OBLIN ITPEIBAPU-
TeJIbHO TPouThl 0,1% PacTBOPOM HUTpPATa KaJbIIUs,
YTO ABJISIIOCH (POHOM U B OITMCAHUY KOJIUYECTBA MO -
KOPMOK He yUYHMTBhIBajJoCh. KOHTpOJIEM SBJISJICS Ba-
puaHT 6e3 BHECEHUS NOTIOJHUTEIbHBIX ITOJJKOPMOK,
KpoMe (pOHOBOU. AIMUKHY C TIOJIbIIaHAMY B JaHHOM Ba-
pUaHTe IPOJIUBAJINCH BOJIOM B PABHOM COOTHONIEHU U
C OITBITHBIMM BapMaHTaMU. AKTUBHAS CPE3Ka THJIb-
aHoB copTa Presto Hauajach ¢ 18 ¢eBpasisi, COPTOB
Barcelona m Roman Empire — ¢ 4 mapTa (puc.1). ITpu
HACTYILJIEHUYM TOBAaPHOM 3PEJIOCTH TIOJIbIIaHbl yorpa-
JINCh BMECTE C JIYKOBUIIAMHU U3 SAIIUKOB. Clienyroine
YYeThI ¥ HAGIIOIeHNS TIPOBOLUINCH

Ha 20 pacTeHUAX, yOPAaHHBIX B IEHb  faas

CPE3KM: BBICOTA PacTeHUU (cM), Ijim- = F
Ha 6yTOHOB (CM), Macca cpe3aHHBIX | i
pactenuii (T), KOJIMYECTBO CPE3AHHBIX
pacTeHwuii (IIT), JOCTUTIINX TOBAPHOM

3pesoctu. CTaTucTrdeckas o6paboT-
Ka TIOJIyYEeHHBIX JaHHBIX TTPOBOI M-
Jlach METOZIOM IUCIIEPCUOHHOTO aHa-
ausa (Jocmexos, 1985..)

PE3VJIbTATDI
U OBCYXKJIEHUE

[IpuMeHeHNEe Pas3JUYHbIX KOHIIEH-
Tpanuy yno6peHuil B BUJle HUTPATa
KaJIbIIMsI HEOLHO3HAYHO OTPA3UIOCh
Ha Pe3yJIbTaThl BCEX M3yUYaeMbIX I10-
KasareJiell CpesKy TI0JIbIIaHoB. HaGop
BBICOTHI B ITIEPUO/] TIOBBIIEHUS TEM-
TmepaTypbl BO3/lyXa B TEILJIUIIE UET
opicTpbiMU TeMIaMu (puc.l). Cpeau
M3y4YaeMbIX COPTOB HauOOJIbINEl CKO-

a

WNuasg guHaMuKa pocTa HabJiozma-

Jlack y copTta Bullit. BpLJIO OTMEUEHO yBeTUUEHUE BbI-
COTBI PACTEHUH B cpemHeM Ha 6,5—7,5 CM B HeZleJIio.
[Ipu 3TOM B BapuaHTe ¢ 06paboTKOM THJIbIIAaHOB 1%
PacTBOPOM HHUTpaTa KaJbIUMI NPUOABKKU BBICOTHI

Puc. 1. 06wmit BUA, Nnocagok

THOIbMAHOB B yCnoBuUsAX utoTpoHa  conditions of the phytotron of the Tsitsin
pocThio pocTa obnazai Roman Em-  rgc paH (a), TonbNaHDI,

pire, KOTOPbI B TEUEHME CEMU JHEH  orobpaHHble 415 usmeperus (b)
B cpenHeM BbIpacTas Ha 9,2-10,4 cM.  (choTo O.A.LLLyknuHa)

Empire (TT) (Van Scheppen, 1995). Extra grade bulbs
were used in the work — the bulb diameter is 12/+ cm.
A 9-degree forcing technology was used in the exper-
iment. Planting was carried out in the first ten days of
December in boxes. Before planting, the tulip bulbs
were cleaned of covering scales and daughter bulbs,
planted at a density of 332 pcs./m? (80 pcs. /box). The
experiment was repeated 4 times. The planted bulbs
were sprinkled with a 2—-3 cm layer of sand on top. The
substrate was low-decomposition peat (up to 15%),
fractions from 0 to 20 mm with sand in a 1:1 ratio. For
mineral feeding of tulips, an aqueous solution of cal-
cium nitrate was used. Calcium nitrate, grade A, di-
hydrate was selected for the research (5Ca (NO,), x
NH4NO3 x 10H,0), in which the N content was 14.9%,
the Ca content was 27%, manufactured by the Buysky
Chemical Plant (Buy, Kostroma Oblast). The scheme for
mineral fertilizers included the application of 1%, 2%,
3% solutions of calcium nitrate and two-fold applica-
tion of 1% solution. Two-fold fertilizers were applied
with an interval of 10 days between applications. All
variants of the experiment were pre-watered with 0.1%
solution of calcium nitrate, which was the background
and was not taken into account in the description of
the amount of fertilizers. The control variant was the
one without additional fertilizers, except for the back-
ground. In this variant, boxes with tulips were watered
in equal proportions with the experimental variants.
Active cutting of tulips of the Presto variety began on
February 18, Barcelona and Roman Empire varieties —
on March 4 (Fig. 1). Once commercially mature, tulips
were removed from the boxes together with the bulbs.
The following measurements and observations were
made on 20 plants collected on the cutting day: plant
height (cm), bud length (cm), weight of cut plants (g),
number of cut plants (pcs) that reached commercial

Fig. 1. General view of tulip plantings in the
Main Botanical Garden of the Russian

Academy of Sciences (a), tulips selected for
measurement (b) (photo by 0.A. Shchuklina)
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¢ 29 sqHBap4 10 5 Mag nMpakTuyecku He 66110 (0,2 M
3a 7 gHel). OMHAKO K IEPUOJTY CPE3KU BbICOTA PacTe-
HU B JAaHHOM BapyaHTe CyIeCTBEHHO He OTJINYAJIach
OT KOHTPOJISI. BhIicoTa TOJIbIIaHOB copTa Barcelona
uMeJia TOJIOTYI0 KPUBYI0 AUHAMUKY POCTA, Tlie IIpuU-
06aBKa B HeZeJII0 COCTaBJIsLIa B cpenHeM 4,0-5,3 cM.

B 2019 rogy B cujay BCTYIIUJ MeXTocyLap-
ctBeHHBbIN cTaHmapT 'OCT 18908.7-2019 «IIBeThI
cpe3aHHble. THOJIBIAHBI», KOTOPBIN YCTaHABIUBAET
TEeXHUYEeCKUe YCJIOBUS AJISI CPE3aHHBIX TIOJbIIAHOB,
BBIPAIleHHBIX B YCJIOBUSIX OTKPBITOTO U 3aKPHITOTO
TPYHTA, C IeJIbi0 peanu3anuu. OMHUM U3 IToKa3aTesei
KadyecTBa TaKOU IMTPOAYKIIMHU SBJISIETCS BbICOTA CPE3-
KU, KOTOpas y IIBETOB IIEPBOT0 COPTa [OJKHA OBITh
He MeHbIne 30,0 cM BMecTe ¢ 6yToHOM. [IpoBeleHHbIE
HCCIeIOBaHMS ITOKa3aJiy, YTO BCE Cpe3Ka BCeX M3yyva-
€MBbIX COPTOB COOTBETCTBOBAJIA TaHHOMY TPeb0OBaHUIO.
CaMbIMM BBICOKMMY B Cpe3Ke ObLIM pacTeHus Roman
Empire, a HAaUMeHbIIIEeH BbICOTOM OTJINYAJINCH THOJIb-
naHbl copTta Bullit, UTo gBIsIeTCS UX COPTOBOM 0CO6EH-
HOCTBIO (Www.jandewitenzonen.com).

BiusiHVe pasHbIX 103 HUTPATa KAJIbIIVs, B IIEJI0M,
HEe3HAUUTEJbHO BJINAJIO Ha BBICOTY cpe3ku. IToikop-
MKa pacTeHu# copTa Bullit 1% pacTBOpOM B OIIBITE
crioco6CTBOBAJIAa YBEJIMUYEHUO NJIUHBI TIOJIbIIAHOB
Ha 3,8-6,8%, a mpuMeHeHUe 2%-0T0 pacTBOpa yLo-
OpeHus, HA00OPOT, CHUXKAJIO 3HAUYEeHNe JaHHOrO I10-
kazarend Ha 3,1%. [IpuMeHeHue 3%-0r0 pacTBopa
HUTpaTa Kajbllus, a TakXKe ABYyKpaTHas o6paboTka
1%-bIM pacTBOpOM Ob6ecIieunBaja JOCTOBEPHOE yBe-
JINYeHUe BBICOTHI cpe3aHHOU mpoaykiuu. OqHaAKO
Ha IBYX IPYTUX COPTaX CyIleCTBEHHON pPa3HUILbI OT-
MeueHO He ObLIO, HECMOTPS Ha KoJiebaHUS 3HAUEeHU N
ot 53,47 1o 55,83 cM Ha Barcelona ¢ Hau6oJIbIIEH BbI-
COTOM B KOHTpoOJIe 1 OT 63,33 1m0 65,00 cM Ha Roman
Empire.

JIpyruM BaXKHBIM ITOKa3aTeJIEM SIBJISIETCS BBICO-
Ta 60KaJia, TaK KakK 3TO caMas sIpKas W LeHsIasics
YaCTh PACTEHUI TIOJbIIAHOB. Y BCeX BhIPAIIBAEMBIX
COpTOB pasMephrl 60kaoB 6b1IM OT 5,07 10 6,80 cM.
HawuboJiee KpymHbIE IIBETKY UMeJIU pacTeHuil Roman
Empire npu mogkopMke 2%-bIM paCTBOPOM HUTpPaTa
KaJbIUs, YTO TOATBEP)KIATIOCH CTATUCTUIECKY, TOT-
Jla KaK B TOM ’Ke BapraHTe Ha copTe Barcelona 6b11u
OTMeueHbI caMble MeJIKre 60KaJjbl. PasHuIa II0 BCEM
copTaM ¥ BapuaHTaM, KpOMe BhINIe0603HaUYeHHOMH,
OblLJIa HE3HAUUTEIbHOM!.

J17151 TpOBeIeHYSI KOMILJIEKCHOL OII€HKY BBITOHOY-
HBIX TIOJIBITAHOB TakKe ObljIa M3MepeHa Macca cpe3aH-
HBIX IIBETOB, KOTOpPAad JaeT IIpeJiCTaBJeHye O KPYITHO-
CTU PaCTeHUH 1 HACBIIIEHHOCTH 1X Bjiarou. Hauboiee
KPYTIHOM cpe3Kol oTaudalicsa copT Roman Empire, mo-
cTurammui 55,78 r, uto Ha 7,1% 3HAYUTEJILHO BhIIIE
KOHTPOJIS. [laHHOe 3HaueHUe ObIJI0 OTMEYEHO IIPU ABY-
KpaTHOU IoiKOpMKe 1%-bIM PaCTBOPOM HUTPATA KaJlb-
nusi. MeHee KpynHOU 6blj1a cpe3ka copTa Barcelona
C MakKCUMaJIbHBbIM 3Ha4YeHuEeM B 44,67 T IIpU BHECEHUU
yIoOpeHul IBaXKIbI 3a ce30H. VI HauboJjiee JerkoBec-
HBIMU O6bLJIN pPacTeHmd copTa Bullit, Macca KoTopbIx Ha-
XOIuIach B rpegenax 36,23—-37,65 1. CTaTUCTUYECKUH
aHaIM3 MTOJIyYeHHBIX JAHHBIX ITOKa3aJl, YTO IpubaBKa
MacChl Tak ke He 6bLJIa CyI[eCTBEHHOM.

[ToMUMO THepedYmncJIeHHOT0, GBI MpPOBeIeH
yueT cpesaHHOU mpoaykuuu (quarpamma 3). Co-
pra Bullit 1 Barcelona mokasaJjii BbICOKUM MPOIIEHT
BBIXOJIa, IpeBbImaomuil 93% BO BceX BapuUaHTax.

maturity. Statistical processing of the obtained data
was carried out using the dispersion analysis method
(Dospekhov, 1985)

RESULTS AND DISCUSSION

The use of different fertilizers concentrations in the
form of calcium nitrate had an ambiguous effect on
the results of all the studied tulip cutting parameters.
Height gain during the period of increasing air tempera-
ture in the greenhouse proceeds at a rapid pace (Fig. 1).
Among the studied varieties, Roman Empire had the
highest growth rate, which grew by an average of 9.2—
10.4 cm over seven days. Different growth dynamics
were observed in the Bullit variety. An increase in plant
height by an average of 6.5—7.5 cm per week was not-
ed. At the same time, in the variant with the treatment
of tulips with a 1% solution of calcium nitrate, there
was practically no increase in height from January 29
to May 5 (0.2 cm in 7 days). However, by the cutting pe-
riod, the height of the plants in this variant did not differ
significantly from the control. The height of the Barce-
lona tulips had a flat growth dynamics curve, where the
increase per week averaged 4.0-5.3 cm.

In 2019, the interstate standard GOST 18908.7-
2019 “Cut flowers. Tulips” came into force, which es-
tablishes technical conditions for cut tulips grown in
open and protected ground for commercial purposes.
One of the quality indicators of such products is the
cutting height, which for first-grade flowers should
be at least 30.0 cm together with the bud. The studies
showed that all cutting of all studied varieties met this
requirement. The tallest in the cut were Roman Empire
plants, and the smallest height was distinguished by
the Bullit tulips, which is their varietal feature (www.
jandewitenzonen.com).

The effect of different doses of calcium nitrate, in
general, had little effect on the cutting height. Fertiliz-
ing the Bullit variety with a 1% solution in the experi-
ment contributed to an increase in the length of tulips
by 3.8-6.8%, while the use of a 2% fertilizer solution,
on the contrary, reduced the value of this indicator by
3.1%. The use of a 3% calcium nitrate solution, as well
as double treatment with a 1% solution, provided a re-
liable increase in the height of cut products. However,
no significant difference was noted for the other two
varieties, despite fluctuations in values from 53.47 to
55.83 cm on Barcelona with the greatest height in the
control and from 63.33 to 65.00 cm on Roman Empire.

Another important indicator is the height of the
cup, as this is the brightest and most appreciated part
of the tulip plant. All varieties grown had cup sizes
from 5.07 to 6.80 cm. The largest flowers were in Ro-
man Empire plants when fertilized with a 2% calci-
um nitrate solution, which was confirmed statistically,
while in the same variant, the smallest cups were noted
on the Barcelona variety. The difference in all varieties
and variants, except for the above, was insignificant.

To conduct a comprehensive assessment of the
forced tulips, the cut flowers mass was also measured,
which gives an idea of the plant size and their mois-
ture saturation. The largest cut was the Roman Empire
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Bullit E Barcelona |£| variety, reaching 55.78 g, which is 7.1% sig-
30.0 nificantly higher than the control. This val-
28.0 / 190 ue was noted with double fertilizing with a
26.0 e < 170 / 1% calcium nitrate solution. The Barcelona
24.0 % 15.0 / variety had a smaller cut with a maximum
22.0 A 130 // value of 44.67 g when fertilizing twice per
20.0 4 season. And the lightest plants were the
18.0 - 11.0 Bullit variety, whose mass was in the range
16.0 - 9.0 - of 36.23-37.65 g. Statistical analysis of the
14.0 70 data obtained showed that the increase in
12.0 ) mass was also insignificant.
10.0 . 2-9 5 1-2 119 2-6 5 5.0 2-2 ég 5 iz 1’9 2|6 5 Besides, the cut products were record-
ed (Fig. 3). The Bullit and Barcelona variet-
i _dm gom Demciden wip SHB KB (peb Qeb dep Qep Map ies showed a high percentage of output, ex-
Roman empire ceeding 93% in all variants. The maximum
40.0 output of 100.0% was noted for the Bul-
35.0 lit variety when applying a 1% calcium ni-
558 —Komrpons trate.z solution. The rninirpum percc'entage. of
—001 cutting here was 98.2% in the variant with
25.0 4 —002 a 2% calcium nitrate solution. The number
200 P of commercial products of the Barcelona va-
’ riety reached the highest value in the control
15.0 4 m—txle variant (99.9%), and the lowest — with a dou-
10.0 . ; : : ‘ : ble application of fertilizer (93.9%).
22388 2938 Sges  12des  19des 26 des 5 map E Statistical analysis of the data showed

Puc. 2. AnHammnka pocTa TIoNIbNaHOB
B 3aBUCUMOCTM OT KOHL,EHTpaLmm
a30THbIX yao6peHuii: a) copt Bullit;
b) copT Barselona; ¢) copt Roman
Empire variety
MaxkcuMaJibHbIH Bbixo, B 100,0% ObLI 0OTMeYeH Ha Co-
pte Bullit mpu BHeceHnuu 1%-0T0 pacTBOpa HUTpaTa
KaJibliusg. MUHUMAaJIbHBIN MIPOLEHT CPE3KU 3/I€Ch CO-
craBui 98,2% B BapuaHTe C 2%-bIM PaCTBOPOM HUTPA-
Ta Kasblys. KoJimyecTBO TOBAPHOU ITPOJYKITUY COPTA
Barcelona gocTturajia HaubOJbIIEro 3HAUEeHUS B KOH-
TpoJibHOM BapuaHTe (99,9%), a HaUMEHbIIETO — TIPU
IBYKPaTHOM BHeceHUU ynoopeHus (93,9%).

CTaTucTUYECKUH aHAJNM3 JAaHHBIX [T0Ka3aj OT-
CYTCTBUE CYyIIeCTBEHHOU Pa3HUIIbl MEX/Iy BapHUaHTa-
MU Ha 060MX COpPTax, KpOMe BapuaHTa C IPUMEHEHU-
eM 1%-0ro pacTBOpa KaJIbIIUEBOW CEIUTPDI JBaXKI bl
3a BereTaluio. BeIXo[l TOBAPHOU MPOAYKIIUYU COPTa
Roman Empire uMes vHble 3HAUEHU.

Fig. 2. Dynamics of tulip growth
depending on the concentration of
nitrogen fertilizers: a) Bullit variety;

b) Barselona variety; c) Roman Empire

no significant difference between the vari-
ants for both varieties, except for the variant
with the use of a 1% calcium nitrate solution
twice during the growing season. The yield
of commercial products of the Roman Em-
pire variety had different values. The larg-
est number of cut flowers was obtained in the variant
with fertilizing with a 3% fertilizer solution, where the
percentage of cutting reached 88.1%. While the lowest
yield was noted in the control variant (84.3%). Howev-
er, the data obtained did not differ significantly from
each other.

CONCLUSION

Forcing tulips in early spring involves a number of sig-
nificant expenses, including the cost of the bulbs and
substrate, the cost of cooling and heating greenhous-
es, and the cost of pesticides and fertilizers used in the
growing process. The use of calcium nitrate fertilizers

Hawmbouiblllee KOJIUYECTBO CPE3AHHBIX  100.0
1IBETOB IMOJIYyUUJIU B BapUAHTE C MO~
KOPMKO# 3%-bIM PacTBOPOM ymo6pe-  23.0
HUS, TJle NPOIEHT CPE3KU HOCTUT
o M 90.0
88,1%. Torma kak HaMEeHbIINN BbIXOT,
ObLI OTMEYEH B KOHTPOJIbHOM BapUaH- g5 g
Te (84,3%). OmHaKo MoJTydeHHbIE TaH-
HbI€e CYyIIIeCTBEHHO He OTJINYaJINCh APYT 80.0
OT JpyTa.
75:0
3AKJIDYEHUE
HCP,; |

BhIFOHKA THOJIBIIAHOB B paHHEBECEH-
HUU TIepUOJl COMpPSXeHa C PSALOM
CYIIECTBEHHBIX 3aTpaT, B KOTOPbBIE
BXOJSAT CTOMMOCTb CaAMUX JIYKOBWUIIL
U cybCcTpaTa, CTOMMOCTD OXJIAXKIeHUS
u 060TpeBa TEIMJIUI], a TaKXe CTOU-
MOCTb MECTUIIUIOB U YOOOPEHU, TPUMEHIEMbIX
B ITpPOIlecce BhIpallBaHusd. [IpyMeHeHre Y00 peHu
B BUJIe HUTpPATA KaJbI[Us MO3BOJISIET MOJYUYUTH Ka-
4yeCcTBEeHHBIH IIBETOK ¢ 60Jiee BBICOKOM AJINHON HOTU

Bullit
1,9 I
mSt m1% m2% m3% m2-x1%

Puc. 3. Bbixog cpe3aHHbIX LBETOB
npu UCNoNib30BaHUN PasHbIX 0,03
HuTpaTa Kanbuus, %

Fig. 3. Yield of cut flowers using
different doses of calcium nitrate, %
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Ta6J1. 1. BiusgHNEe HUTPUTA KaJIbLIMA HA KAUueCTBEHHbIE

IIOKa3aTeJiu CPE€3KHU THJIbIIAHOB

Table 1. The effect of calcium nitrite on the quality indicators

allows to get a quality flower with a
longer stem and cup, though does not
affect the yield of commercial prod-
ucts. The effect of different doses of

of cut tulips ; . ; .
P . . calcium nitrate, in general, had little
Bullit Barcelona Roman Empire effect on the cutting height. A single
= ~ = ~ . ~ fertilizing of Bullit plants with 1% and
S g g g s g 2% calcium nitrate solution in one
EE B, EE B, EE B, case unreliably increases the length
[ S Q @® . a [+ I a . . .
§g %3 E g 5g X9 E g 5g X249 5 ) of tulips during cutting by 3.8-6.8%,
g ooe¥ E g d ooe¥ E g d - - g in the other it reduced the length by
e =Z= 85 g% == 85 g% == 8g 3.1%. The use of a 3% calcium nitrate
BapuaHT E'S E 2 S 3.5 E 2 9= 2'8 E 2 9= :
22 52 EF 22 32 §€F 22 B2 E€FB sqlutlon, as we}l as douple treatment
with a 1% solution, provided a reliable
Standart 454 5,4 36,7 558 5,2 42,5 63,3 537 521 increase in the height of the cut pro-
1% 47,2 5,4 36,4 54,5 51 40,0 63,4 537 516 ducts. However, no significant diffe-
2% 440 55 362 535 52 423 649 6,80 552 rence was noted for the other two va-
rieties, despite fluctuations in values
3% 435 55 368 554 51 434 650 550 537 from 53.47 to 55.83 cm on Barcelona
2-x 1% 47,9 56 37,7 548 51 447 64,6 557 55,8 with the highest height in the control
HCP 05 1,86 019 246 239 019 390 396 082 3,26 and from 63.33 {0 65.00 cm on Roman

Empire. This is accounted for by the

¥ 6GoKaJia, HO He OTpa)kaeTcs Ha BbIXOJE TOBAapPHOM
OPOAYKIIMU. BIusgHNWe Pa3HbIX 103 HUTPATA KaJIbIUs,
B 11€JI0OM, HE3HAUUTEJbHO BJIMSJIO HAa BBICOTY CPE3KU.
OpgHoKpaTHag nmogkopMka 1% u 2% pacTBOPOM HU-
TpaTa KaJbIusd pacTeHui copra Bullit B omaHOM Ciy-
Yyae HeJJOCTOBEPHO YBeJIMUMBAET JJIUHY TIOJIbIIaHOB
BO BpeM4d cpe3ku Ha 3,8-6,8% B LpYyroM CHUXKAJO
navnHy Ha 3,1%. [Ipumenenue 3%-oro pacreopa
HUTpaTa KaJbliusd, a TaKXXe ABYyKpaTHas o6paboTka
1%-bI1M pacTBOPOM ObecrieurBajia JOCTOBEPHOE yBe-
JINYEeHWEe BBICOTHI Cpe3aHHON npoAaykuouu. OgHAKO
Ha IBYX JPYTUX COPTaxX CyIleCTBEHHON Pa3HUILbI OT-
MeUYeHO He ObLJI0, HeCMOTPS Ha KoJie6aHus 3HaUeHU N
ot 53,47 1o 55,83 ¢cM Ha Barcelona c HauGoJIbIIEH BbI-
COTOU B KOHTpoOJIe u OT 63,33 10 65,00 cM Ha Roman
Empire. 9To cBI3aHO C COPTOBBIMY 0COOEHHOCTSIMU
TIOJIBITAHOB ¥ KAYECTBOM BBICAXKUBAEMOM JTYKOBUIIBI.

Pa6ora BbITIOJNIHEHA B paMKax ['ocylapCTBEHHOT'0
3amanus ['BC PAH «'ubpuausanms y pacCTeHUN B IIPU-
polie U KynbType: pyHIaMeHTalbHble U IIPUKJIAJHbIE
acrexTb» (N2122042500074-5)

CIIUCOK JIUTEPATYPBI

1. AcraxoBa H.B., [lepsi6un A.H., TpyHoBa T.U.
IetictBue mpemnapara AMepos-2000 Ha JIYKOBUIIbI
TIOJIBIIAHOB B IIPOIlecce MOATOTOBKY UX K BHITOHKE
B 3aKpBITOM rpyHTe // Arpoxumud. 2014 Ne3. C. 48-53

2. NzyueHne 6moMopdooruyecKux 0COOeHHO-
creit TrosibTaHoB (Tulipa L.) B BBITOHOYHOM KyJIbType /
Bopoxuuxuna W.H., Hlykauna O.A., Anenuuena A.Jl.,
KnumenkoBa U.H., KnumenkoB ®.11., Jlauraesa H.H.,
3aBropoguuit C.B. // OBomu Poccuu. 2020. N2 6.
C.73-76.

3. K Bompocy olleHKU IeKOPATUBHBIX KaUeCTB
CPE30YHBIX COPTOB YaWHO-TUOPUIHOM PO3bI IIPU BbI-
pamuBaHuU Ha rugponoHuke / [Tinemakos JI.H., CMo-
anH H.B., [Toranosa H.B., Boaruu B.B. IToramos U.B. //
ArpapHbIZ HayuyHBIN XypHaJI. 2023. N25. C. 33-40.
DOI: 10.28983/asj.y2023i5pp33-40

4. Oco6eHHOCTH TPOM3BOACTBEHHOTO BbIpa-
UUBaHUS U TPEOOBAHUS K CBEKUM CDE3aHHBIM IIBe-
taMm B PO / Illyknmna O.A., BopoHuuxuHa U.H., Ane-
HuueBa A.ll., KnumenkoBa M.H., BopouuuxuH B.B.,

varietal characteristics of the tulips
and the quality of the planted bulb.

The work was carried out within the framework of
the State assignment of the Tsitsin Main Botanical Gar-
den of the Russian Academy of Sciences “Hybridization
in plants in nature and culture: fundamental and ap-
plied aspects” (N°122042500074-5)

REFERENCES

1. Astakhova N.V,, Deryabin A.N., Trunova T.I.
Effect of Amerol-2000 on tulip bulbs during their
preparation for forcing in protected ground [Deystviye
preparata Amerol-2000 na lukovitsy tyul’panov v pro-
tsesse podgotovki ikh k vygonke v zakrytom grunte] //
Agrochemistry. 2014; 3: 48-53 (In Russ.)

2. Voronchikhina I.N., Shchuklina O.A., Aleniche-
va A.D., Klimenkova I.N., Klimenkov F.I., Langaeva N.N.,
Zavgorodny S.V. Study of biomorphological features of
tulips (Tulipa L.) in the forcing crop [Izucheniye bio-
morfologicheskikh osobennostey tyul’panov (Tulipa L.)
v vygonochnoy kulture]. Vegetable crops of Russia.
2020;(6):73-76. (In Russ.)

3. Pleshakov D. N., Smolin N.V., Potapov N.V.,
Volgin V.V., Potapov I.V. On the issue of assessing
decorative qualities cut varieties of hybrid tea roses
when grown on hydroponics [K voprosu otsenki de-
korativnykh kachestv srezochnykh sortov chayno-gi-
bridnoy rozy pri vyrashchivanii na gidroponike]. The
Agrarian Scientific Journal. 2023; 5:33-40. (In Russ.).
DOI: 10.28983/asj.y2023i5pp33-40

4. Shchuklina O.A., Voronchikhina I.N., Aleniche-
va A.D., Klimenkova I.N., Voronchikhin V.V., Zavgorod-
ny S.V. Characteristics of industrial cultivation and
requirements to fresh cut flowers in the Russian Fed-
eration [Osobennosti proizvodstvennogo vyrashchiva-
niya i trebovaniya k svezhim srezannym tsvetam v RF].
Vegetable crops of Russia. 2020;(6):126-129. (In Russ.).
DOI:10.18619/2072-9146-2020-6-126-129

5. Voronchikhina I.N., Shchuklina O.A., Vo-
ronchikhin V.V., Alenicheva A.D., Klimenkova I.N.,

dutocaHuTapusa. KapanTuH pactenuii Ne 3 (20) 2024 39



ATPOXUMUA AGROCHEMISTRY

3aBropomuuit C.B. // OBomu Poccuu. 2020. N96.
C.126-129. DOI: 10.18619/2072-9146-2020-6-126-129

5. O1leHKa OT3BIBUMBOCTHU TIJHIAHOB
Ha MUHepaJbHbIe yO0OPEeHUs IPY paHHEeBeCeHHeN
BBITOHKE B YCJIOBUSIX 3al[UINEHHOTO I'PyHTa / BOpOoH-
yuxuna U.H., Hlyknunra O.A., Boporuuxud H.B,, Ane-
Hudena A.Jl., Knumenkona M.H., Jlanraesa H.H., 3aBro-
pomuuii C.B. // OBomu Poccun. 2021. N95. C. 75-80.
DOI: 10.18619/2072-9146-2021-5-75-80

6. MeTozMKa I10JIEBOTO OITbITa (C OCHOBAMU CTa-
THUCTHUYeCcKOoU o6paboTKu pe3yabTaTOB HCCJEL0Ba-
Huii) / B.A. JocmexoB. — M., 1985. — 352 c.

7. Salybekova N.N., Apushev A.K., Yusupov B. Yu.,
Kahraman G., Toyzhigitova B.B., Mambaeva A. Sh. Phy-
topatogenic fungi of the genus penicillum sp. on tulips.
Microbiology and vorology. 2023. N24(43) P.234-251.
DOI: 10.53729/mv-as.2023.04.14

8. Van Scheepen J. Cultivar groups in the ge-
nus Tulipa L. (Liliaceae). Acta Hortic. 1995. N2413.
P.137-144.DOI: 10.17660/ActaHortic.1995.413.21

9. TocymapCTBEHHBIN PEECTP CEJIEKIIMOHHBIX JI0-
crwkeHun. Tom 1. Copra.; 2024 [31eKTpOHHBIN pecypc]/
URL: https://gossortrf.ru (mata o6pamienusi: 04.08.2024).

10. CnenquajucThl NPOTHO3UPYHT paclBeT
pOCCHUIICKOTO IIBETOBOJICTBA [DJIEKTPOHHBIN pe-
cypc] / URL: https://agri-news.ru/novosti/spetsialisty-
prognoziruyut-rastsvet-rossiyskogo-tsvetovodstva/
(maTa obparenus: 04.08.2024).

11. Jan de Wit en Zonen B.V. [971eKTPOHHBIN pe-
cypc] / URL: https://www.jandewitenzonen.com/ (mata
obpamenus 04.08.2024)

NH®OPMAILIUA OB ABTOPAX

KBuTKo Bajsiepusa EBreHbeBHa, MJIQIIITNHN HayY-
HBIY COTPYLHUK OTAeJia OTHAJIeHHON rubpuanusanuu
&I'BYH I'BC PAH, 1. MockBa, Poccus;

ORCID 0000-0001-8337-5032, e-mail: lera.kvitko@mail.ru

IMykauHa OJgabra AjleKCaHAPOBHA, KaHAUAT
CeJIbCKOX035MCTBEHHBIX HayK, CTAPMIUNA HAyYHBIA
COTPYIOHUK, U.0. 3aBEeAYIOIIETO OTAEJIOM OTIHaJeHHOM
rubpungusanuu @TBYH I'BC PAH;

ORCID 0000-0001-9569-2852,
e-mail: oashuklina@gmail.com

AJsleHn4yeBa AHacTacuda JIMUTpUEBHA, MJIa I N
HAYYHBIN COTPYAHUK OTAENA OTAAJeHHOU rubpuan3a-
nuu ®I'BYH I'EC PAH; ORCID 0000-0002-3479-5994,
e-mail: alenicheva_a@mail.ru

KiaumeHnkoBa VpuHa HukosiaeBHa, HayUYHbBIN
COTPYAHUK OTAeJia OTHAJIeHHOW rubpupmsanuu
®I'BYH I'BC PAH; ORCID 0000-0001-9370-4442,
e-mail: irinaklimleon@inbox.ru

BopoHuuxuH BUkTop BUKTOPOBUY, KaHIUIAT
CeJIbCKOX035MCTBEHHBIX HAyK, HAYUHBINA COTPYAHUK
oTHeJia oTHajseHHou rubpunusanuu ®IBYH 'BC PAH;
ORCID 0000-0002-5763-0877,
e-mail: vitya.voronchihin@gmail.com

BoponuuxuHa NpuHa HukosiaeBHa, KaHOAUIAT
OMOJIOTUYECKUX HAYK, HAYUHBIA COTPYLHUK OTIEsa
oTnmajieHHol rubpuauzaiuu PIBYH I'BC PAH,;

ORCID 0000-0002-0639-2709,
e-mail: voronchikhinayarinka@yandex.ru

Langaeva N.N., Kvitko V.E., Zavgorodny S.V. Evaluation
of the responsiveness of tulips to mineral fertilizers
during early spring forcing in protected ground condi-
tions [Otsenka otzyvchivosti tyu’panov na mineralnyye
udobreniya pri rannevesenney vygonke v usloviyakh
zashchishchennogo grunta]. Vegetable crops of Russia.
2021;(5):75-80. (In Russ.). DOI: 10.18619/2072-9146-
2021-5-75-80

6. Methodology of field experiment (with the ba-
sics of statistical processing of research results) [Meto-
dika polevogo opyta (s osnovami statisticheskoy obra-
botki rezultatov issledovaniy] / B.A. Dospekhov. — M.,
1985; 352 p. (In Russ.)

7. Salybekova N.N., Apushev A.K., Yusupov B. Yu.,
Kahraman G., Toyzhigitova B.B., Mambaeva A. Sh.
Phytopatogenic fungi of the genus penicillum sp.
on tulips. Microbiology and vorology. 2023. N24(43)
P. 234-251. DOI: 10.53729/mv-as.2023.04.14

8. Van Scheepen J. Cultivar groups in the ge-
nus Tulipa L. (Liliaceae). Acta Hortic. 1995. N2413.
P.137-144.DO0I: 10.17660/ActaHortic.1995.413.21

9. State Register of Breeding Achievements.
Volume 1. Varieties; 2024 [Electronic resource] /
URL: https://gossortrf.ru (last accessed: 04.08.2024).

10. Experts predict a boom in Russian floriculture
[Electronic resource] / URL: https://agri-news.ru/novo-
sti/spetsialisty-prognoziruyut-rastsvet-rossiyskogo-
tsvetovodstva/ (last accessed: 04.08.2024).

11. Jan de Wit en Zonen B.V. [Electronic re-
source] / URL: https:/www.jandewitenzonen.com/ (last
accessed 04.08.2024)

INFORMATION ABOUT THE AUTHORS

Valeria Kvitko, Junior Researcher, Remote Hy-
bridization Department of the Tsitsin Main Botanical
Garden of the Russian Academy of Sciences, Moscow,
Russia; ORCID 0000-0001-8337-5032,
e-mail: lera.kvitko@mail.ru

Olga Shchuklina, PhD in Agriculture, Senior Re-
searcher, Acting Head of Remote Hybridization Depart-
ment of the Tsitsin Main Botanical Garden of the Rus-
sian Academy of Sciences, Moscow, Russia;

ORCID 0000-0001-9569-2852, e-mail: oashuklina@gmail.com

Anastasia Alenicheva, Junior Researcher, Re-
mote Hybridization Department of the Tsitsin Main
Botanical Garden of the Russian Academy of Sciences,
Moscow, Russia; ORCID 0000-0002-3479-5994,
e-mail: alenicheva_a@mail.ru

Irina Klimenkova, Researcher, Remote Hybrid-
ization Department of the Tsitsin Main Botanical Gar-
den of the Russian Academy of Sciences, Moscow, Rus-
sia; ORCID 0000-0001-9370-4442,
e-mail: irinaklimleon@inbox.ru

Viktor Voronchikhin, PhD in Agriculture, Re-
searcher, Remote Hybridization Department of the
Tsitsin Main Botanical Garden of the Russian Acade-
my of Sciences, Moscow, Russia;

ORCID 0000-0002-5763-0877,
e-mail: vitya.voronchihin@gmail.com

Irina Voronchikhina, PhD in Biology, Researcher,
Remote Hybridization Department of the Tsitsin Main
Botanical Garden of the Russian Academy of Sciences,
Moscow, Russia; ORCID 0000-0002-0639-2709,
e-mail: voronchikhinayarinka@yandex.ru

2024 ro0d - 20 net Poccenbxo3Hadsopy 40



