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AHHOTALIMA

[IpexncTaByieHbl MaTePUaIbl ¥ METObI, KOTOPbIE TIPU-
MEHSIOTCS HaMU Ha IPOTsKeHN M mecTu jieT (¢ 2017 1.)
JLJIS1 3arOTOBKY ¥ MOHTUPOBaHUS repbapHbIX MaTepU-
aJI0B KapPaHTUHHBIX COPHBIX pacTeHui. Coop u 3aro-
TOBKA MaTepuajoB KaPaHTUHHBIX PACTEHUHN POLOB
Cenchrus, Bidens, Solanum, Ambrosia v [pomoea OCyIIIeCT-
BJISIJIUCH B KAPAHTUHHOM UHTPOAYKIITMOHHOM y4acTKe
HOxxHoro dpunuana @'Y «BHUUMKP»; Buasl poma Cus-
cuta 3aroTaBJIMBAJIMCH B ITOJIEBBIX YCIOBUAX. OTIMCAHbBI
IpeuMylllecTBa IpUMeHeHUs ropoKapToOHa B MPO-
1ecce CyIIKU PAacTeHUH, ITO3BOJISIOIIVE YBEJIUUYUTD
00beMBI 3aTOTABJIMBAEMBIX B (puyinaie repbapHbIX
MaTepUaJioB C MPUBJIeUeHEM MeHbIIEeT0 KOJIUYeCcTBa
CIIeIMaJINCTOB. Biaromapst BHeIpeHUI0 TOYPOKapTOHA
He06X0IMMOCTb IIEPUOIUUECKOTO TIePeKIIabIBAHUS
pacTeHul 6yMa)kHbIMU «pybalikaMu» OTIajua, 3a 1uc-
KJIIOUYeHUEM pacTeHuil posa [pomoea, y KOTOPBIX HEX-
HbIE ¥ COUHBIE CTe6JIN U JIUCThS B ITPOLlecce ITPECCOBKU
U CYUIKU TPAaBMUPOBAJIUCH, OTBOJ, BJIaru 6bLI HeLOCTa-
TOYHBIN. PaccMOTpeHbI repbapHble KOJJIEKIIWY C TOY-
KU 3peHus 6106e30MaCHOCTY U ITPEIIPUHSTA TOTIBITKA
CHIKEHUS BePOSITHOCTY BO3MOJKHBIX ITPOCHITIEN K113~
HECTIOCOGHBIX CEMSH U ILJIOJOB M3 KOJJIEKIMOHHOTO
MaTepuasia, a UMEHHO — M3JI0)KeHa MeTO/ KA MOHTHU-
poBaHus repbapHbIx 06pa3Il0B KAPAaHTUHHBIX COPHBIX
pacTeHM MOCPeCTBOM JIaAMUHUPOBaHUS. OMMCAHBI
TIOJIOKUTEIbHbIE aCIIEKThI IPEAJIOKEHHOIO METOA:
yBeJINUeHNe IJIUTEeJIbHOCTY XPaHeHNs; BO3MOXXHOCTh
MOHTHPOBaHUS rep6apHbIX 00Pas3oB Ha TPO3PAYHON
OCHOBE, YTO IT03BOJISET JIYUIlle UBYUYUTh DACTEHUE; 3a-
muTa repbapHbIX MaTEPUAJIOB OT HACEKOMBIX; VCKJIIO-
YyeHUe BePOSITHOCTY 06JIaMbIBAHUS YaCTeHN PaCTeHUN
U OCBITIAaHUS CEMSH U3 KOJJIEKIUY U T. JI. OCBEIleHbl
BO3MO)KHbBIE BAPUAHTHI UCIIOJIb30BAHMS 3aJIaMUHUPO-
BaHHBIX rep6apHbIX MAaTEPUAJIOB B 06pa30BaTEIbHBIX
U DeMOHCTPAIMOHHBIX IIeJIsX, B TOM YUCJIe UHCIIEK-
TopaMu Poccesibx03HaZ30pa MPU BBITTOJHEHUN 06-
cJIeIOBaHUY TTOIKAaPAHTUHHBIX 06bEKTOB Ha HAJTUYYE
KapaHTUHHBIX PACTEHUH.
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ABSTRACT

The materials and methods that have been used for six
years (since 2017) for the preparation and installation
of herbarium materials of quarantine weeds are pre-
sented. The collection and preparation of quarantine
weed materials of the genera Cenchrus, Bidens, Solanum,
Ambrosia and Ipomoea were carried out in the quaran-
tine introduction site of the Southern Branch of FGBU
“VNIIKR”; the species of the genus Cuscuta were pre-
pared in field conditions. The advantages of using cor-
rugated cardboard in the process of drying plants are
described, which makes it possible to increase the vo-
lume of harvested herbarium materials in the branch
with the involvement of a smaller number of special-
ists. Thanks to the introduction of corrugated card-
board, the need for periodically shifting plants with pa-
per “shirts” has disappeared, with the exception of the
genus Ipomoea plants, in which tender and juicy stems
and leaves were injured during pressing and drying,
moisture removal was insufficient. Herbarium collec-
tions are considered from the point of view of biosafety
and an attempt is made to reduce the possible spillage
of viable seeds and fruits from the collection materi-
al, namely, a method for mounting herbarium speci-
mens of quarantine weeds by lamination is outlined.
The positive aspects of the proposed method are de-
scribed: an increase in the storage duration; the possi-
bility of mounting herbarium samples on a transparent
basis, which allows to better study the plant; protec-
tion of herbarium materials from insects; exclusion of
the possible breaking off parts of plants and shedding
of seeds from the collection, etc. Possible options for
using laminated herbarium materials for education-
al and demonstration purposes, including by Rosselk-
hoznadzor inspectors when performing inspections of
regulated objects for the presence of quarantine plants,
are highlighted.
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Knrouesvte cnosa. lerugpaTaiivs pacTeHUH, rod-
pOKapTOH, KapaHTUHHbIE BUIbI, 61106€30ITaCHOCTb,
MOHTHPOBaHMe, repbapHOe Ieo.

BBEJEHUE

60p pacTeHUU IJisT U3TOTOBJIEHUS TeP-
6apus sBIgeTCS 006s3aTENbHBIM yC-
JIOBUEM TIPOBEINEeHUS OOTAaHUYECKUX
ucciaenoBanuii. l'epbapuii (1at. herba-
rium, oT herba — TpaBa) — 3TO KOJIJIEK-
1S 3acylmleHHBbIX PpacTeHUM, Uu3TOo-
TOBJIEHHBIX B COOTBETCTBUU C OIIpe-
IeJeHHbIMU ITpaBuiIaMu. Takyke STUM
TEPMUHOM 0603HAYAIOT HAyUYHBIE VUPEKIEHUS WU
OTIeJibl, TIe XpaHATcsa repbapHble 06pasilbl 3acy-
IIEHHBIX PACTEHU, IpeAHa3HAUYEHHBIE )11 HAYYHBIX
HCCJIeIOBaHUM I10 CCTEeMAaTVKe, (JIOPUCTUKE, KapaH-
TUHY PACTEHUM, TEHETUKE U CEJIEKIIUH, PACTEHUEBOJ -
cTBY, reorpaduu pacrerui ([TaBmosa, Cypkos, 2008;
OumuTtpues, JlJactyxuH, 2020).

[IpaBuJjia 3arOTOBKY PACTEHUN U MOCIEYIOILast
pa6oTra ¢ HUMU IJid U3TOTOBJIeHUsS Tepbapusa ObLIu
nzobpereHsl B XVI Beke nmpodeccopoM [Tr3aHCKOTO
yHuBepcureTa Jlykoi I'mau. Kaps JInHHel onpenenui
TEXHOJIOTHI0 c6opa: OH MKCaJI, YTO cobupaeMble pac-
TeHUS He IOJDKHBI ObITh BJIAXKHBIMU; IIPOIECC CYIIKYU
IOJIDKEH MTPOXOLUTDH MEXAY JIUCTaMU CyXOM GyMaru,
BCE OpraHbl PaCTEHUS JOJKHBI ObITh B COXPAaHHOCTH,
pacmpaBiIeHbl, aKKYPaTHO YI0XKEHBI U JOJKHBI XOPO-
110 MpocMaTpuBaThea (JleMuna u ap., 2015; [TaBJoBa,
Cypxkos, 2008).

Ha npoTsykeHUY HECKOJIbKUX CTOJIETUY TEXHOJIO-
T'Us M3TOTOBJIeHUS repbapus ocTaBajach GaKTUUECKU
HEeU3MEeHHOM.

C mavaJjia XX Beka JJis CyImKku pacteHuit A.A. Xo-
POIIKOB IIPEIJIOKUI KCII0Jb30BaTh BATHbIE MaTPaCH-
KU, U3TOTaBJINBAaEMbIE U3 ITAITMPOCHOM 6yMaru 1 TOH-
KOTO cJiost BaThl (AnexuH, ChIpeHIuKoB, 1926). 3TOT
CII0C00 CTaJl MINPOKO MCII0JIb30BaThCS pycckumMu 60-
TaHUKaMU.

B koHIIe XX BeKa B KaueCTBe OJHOr0 U3 dJIEMEH-
TOB YCOBEPIUIEHCTBOBAHHOTO CITOCO0A CYIIKY PACTEHU
(CxBopr11oB, 1977; Willing, 2010) B CIIIA u KaHaze Ha-
YaJl IPUMEHSATbCSA TohPOKapTOH. ITo CBOel CyTU 3TO
0ojiee coBpeMeHHas 3aMeHa BaTHBIM MaTpacHUKaM,
CTaBIINM KJIACCUYECKUMU.

B nHare BpeMs 6iaromaps n306peTeHNI0 HOBBIX
MaTepHUaJIOB XUMUYECKOH [IPOMBIILIEHHOCTbIO, a TAKKE
COBEPIIEHCTBOBAHNIO TEOPETUYECKON 1 TEXHUYECKOHN
6a3bl BCe vallle MOSIBISIOTCS HOBbIE TEXHOJIOTUU. Bo3-
MOXKHO UX IIPUMeHeHNe B repOapHoM Jejie, HalIpUMep:

» CKoTu-repbapuu, MPUHIIUIT KOTOPBIX 3aKJII0-
YaeTCsl B UCMOJb30BAHUY KJIEUKOU JIEHTHI U3 TTOJIN-
MEPHBIX MaTePUAJIOB AJIs KpeIleHnusa repbapHbIX Ma-
TEPUAJIOB K JIUCTY. ABTOPBI OTHOCST TaKue repbapuu
K IPUKJIAJHBIM U BPEMEHHBIM TepbapusaM, UCIIOJIb-
3yeMbIM JIJISI TIPUKJIIHBIX UCCIEN0BaHUYN U YUeOHBIX
ueneit (Jumutpues, JlactyxuH, 2020).

« Tep6Gapuil B MOJUITPONIUIEHOBBIX (halijgax:
MIPaKTUKYETCS XpaHeHue repbapHbIX 06pa3IloB Ha JIU-
CTax MJIOTHOU 6yMaru, BCTaBJIE€HHBIX B CTAHIAPTHBIE

Key words. Plant dehydration, corrugated board,
quarantine species, biosafety, mounting, herbarium.

INTRODUCTION

he collection of plants for an herbarium is

a prerequisite for conducting botanical re-

search. Herbarium (lat. herbarium, from her-

ba—herb)isa collection of dried plants made

according to certain rules. Also, this term
refers to scientific institutions or departments where
herbarium specimens of dried plants are stored, in-
tended for scientific research on taxonomy, floristry,
plant quarantine, genetics and breeding, crop produc-
tion, plant geography (Pavlova, Surkov, 2008; Dimi-
triev, Lastukhin, 2020).

The rules for preparing plants and subsequent
work with them for the herbarium were invented in the
16™ century by Luca Ghini, a professor at the Universi-
ty of Pisa. Carl Linnaeus defined the collection techno-
logy: he wrote that the plants to be harvested should not
be wet; the drying process should take place between
sheets of dry paper, all organs of the plant should be
intact, straightened, neatly stacked and clearly visible
(Demina et al., 2015; Pavlova, Surkov, 2008).

For several centuries, herbarium manufacturing
technology remained unchanged.

Since the beginning of the 20" century, A.A. Kho-
roshkov proposed the use of wadded mattresses made
from tissue paper and a thin layer of cotton wool
(Alekhin, Syreyshchikov, 1926). This method has be-
come widely used by Russian botanists.

At the end of the 20™ century, corrugated card-
board began to be used as one of the elements of an
improved method for drying plants (Skvortsov, 1977;
Willing, 2010). In fact, this is a more modern replace-
ment for wadded mattresses that have become classic.

Nowadays, thanks to the invention of new mate-
rials by the chemical industry, as well as the improve-
ment of the theoretical and technical base, new tech-
nologies are increasingly emerging. It is possible to use
them in herbarium area, for example:

« Scotch herbaria, the principle of which is to use
an adhesive tape made of polymeric materials to attach
herbarium materials to the sheet. The authors classi-
fy such herbariums as applied and temporary herbari-
ums used for applied research and educational purpos-
es (Dimitriyev, Lastukhin, 2020).

« Herbarium in polypropylene files: it is prac-
ticed to store herbarium samples on sheets of thick
paper inserted into standard plastic (polypropylene)
files for A3 papers. This method of storage has stood
the test of time. Thus, the scientific herbarium, stored
in self-made polyethylene files, sealed with an iron in
1974-1978, retained the original color of leaves and
flowers (Ena, 2011).

AsrycT N2 3 (11) 2022 59



HAYKA U MPAKTUKA  SCIENCE AND PRACTICE

MJIACTUKOBLIE (ITOJIUIIPONUIIEHOBBIE) (halbl I
oymar pasmepa A3. 3TOT cItocob XpaHeHUs MPOIIes
UCIbITaHUe BpeMeHeM. Tak, HayuUHbIN repbapuii,
XPaHSAUUNCT B CAMOJEJIbHBIX TIOJUITUIEHOBBIX
datinax, 3amagHHBIX YTIOTOM B 1974-1978 rT., coxpa-
HUJI TIEPBOHAYAJIbHYI0 OKPACKY JIUCTHEB U I[BETKOB
(Eua, 2011).

» Tepbapuii, comepXamuil MOJUMepHbIE TPO-
KJIaIK¥, MEXIY KOTOPBIMU PACIIOJIaTalTCs PaCTEHUS
¥ KOTOPbIE CKJIEMBAKTCS [IPY HAaTrPEBAHUU; IPU 3TOM
B IOJIUMEPHBIX IPOKJIaJKaX BBIIIOJHEHbl BEHTUJISA-
IIMOHHbIE OTBEPCTUS AJIST yCTPAHEHMWs KOHJeHcaTa
u3 repbapus (MBanosa, 2017h).

» Tepbapuil coEeP)XUT KaK MUHUMYM OJIHY ITO-
JIMMEPHYIO TPOKJIAJIKY U TIO/JIOXKY, BBITTOJHEHHYTO
13 IMTOPUCTOTO MaTepuraia, Ha KOTOPYI0 YKJIaIbIBA€TCs
pacTteHue. [TofJi0kKKa TPOTIUTHIBAETCS aHTUMUKPOO-
HBIMU TIpernapaTaMu, YTO BIIOCJIEACTBUU TPUBOJUT
K rubesiy MUuIlens rpuboB 1 UX CIIop, bakTepuid. I1o-
JIUMEePHBIE NTPOKJIAZIKU CKIIENBAIOTCS IIPU HarpeBaHUU
(BanoBa, 2017a).

B 2017 r. Ha 6aze IOxuHoro d¢unuamga OI'BY
«BHUWKP» 6bLI MOCTPOEH KaPaHTUHHBIN UHTPOLYK-
IIMOHHBIA YYaCTOK JJIST M3yYEeHUs afalTal[MOHHOTO
MMOTEHIIMaJia, BO3MOXHON aKKJIMMAaTU3alIUY KapaH-
TUHHBIX ¥ UHBA3MBHBIX BUJIOB PAaCTEHU, a TaKxXKe
3arOTOBKM rep6apHbIX U CEMEHHBIX MaTepPUaJioB
(BamgpimeBa u ap., 2018). B ¢Bg3u ¢ 3TUM ObLiIa [0-
cTaBJieHa 3aJlavya M3 BCEro UMEIIerocss MUPOBOTO
OmbITa CO3JaHUusd repbapHbIX KOJJIEKIIUM BhIOPATH
¥ afanTUpPOBaTh HamboJiee MOAXOAAIIE CIIOCO6BI
repbapusaliuy pacTeHU B acriekTe 6no6e30macHo-
CTU CO3/laBaeMbIX 06pa3IloB.

MATEPUAJIbBI U METO/IbI

B pa6oTe MCIOoJIb30BaHbl HEKOTOPBIE CIIOCOOBI 3ar0-
TOBKU U Tepbapusaiuy pacTeHUH, NpemioKeHHbIe
A.B. lllep6akoBeiM u C.P. MatiopoBbiM (2006); M.E. TTaB-
JioBo# u B.A. CypkoBbIM (2008); M.V. [leMUHO U 1.
(2009, 2012); O.H. lemunoii u ap. (2015); A.10. Terrtu-
Hoit u A.T. [TaykoBbiM (2013); B.B. BsantoM u mp. (2015);
A.B. [lumutpureBbiM 1 A.A. JlacTtyxutbiM (2020) u gp.

B mpotiecce CyIKY MTPUMEHANICA TOGPOKAPTOH
3-cyoitHbIl, mpoduiIb A 1 B u razeTHas 6ymara.

Ins duxcupoBaHusa repbapHoro obpasiia uc-
[10JIb30BaJjIach IJIEHKA aKeTHAasI AJIs TIaAMUIHUPOBAHUS
A4 (pazmep 216 x 303 MM, ToairHA 100 MKM) 1 JIaMU-
HaTop PDA4-230CN.

PE3VJIBTATBI U OBCYXKJOEHHNE

Is m3roToBJIeHUST TepOapPHBIX KOJUIEKIUI KapaH-
TUHHBIX PACTEHUH, B TOM YUCJIE OTCYTCTBYIOILUX
Ha TeppuTopuu EBpasuiickoro SKOHOMUUECKOT'0 CO0-
3a (EASC), Heob6xoIMMa KauyeCTBEHHAs CYIIKa pacTe-
HUU U WX YacTeH, C UCTI0JIb30BAHNEM MUHUMAJIBHOTO
KOJIMYEeCTBa BpeMeHU U pabodeil CUJIbI, COXpaHEeHUEeM
IWarHOCTUYECKU 3HAUMMbIX MOP(OJIOTUYECKUX TIPU-
3HAKOB Y IT0JIy4aeMOoTo repbapHOTo MaTepuajia U ero
TIOCJIeIyI0I M MOHTHPOBAaHMEM.

Il COBEPIIEHCTBOBAHMS U YCKOPEHUS ITPOIIEC-
ca CyIIKU B JIOTIOJHEHWE K GyMakHbIM «pybamkam»
HUCIIOJIb30BaJics TOGPUPOBAHHBIN KapTOH, KOTOPBIHN
crioco6CTBOBAJ OTBOJLY JIMIITHEN BJIaru U3 pacTeHUH.

Pactenus pomoB Cenchrus, Cuscuta, Bidens, Sola-
num, Ambrosia, [pomoea cO6UpPaIUCh B yTPEeHHMNE YacChl
¥ CyXYI0 TIOTOJTy, 3aTEM aKKyPaTHO U TIATEJbHO pac-
KJIaZbIBAJINCh HA Ta3€THON GyMare, pacriojioKeHHOH

« Herbarium containing polymer pads between
which plants are located and which stick together when
heated; at the same time, ventilation holes are made in
the polymer gaskets to eliminate condensate from the
herbarium (Ivanova, 2017b).

» The herbarium contains at least one polyme-
ric spacer and a substrate made of porous material on
which the plant is placed. The substrate is impregnated
with antimicrobial agents, which subsequently leads to
the death of fungal mycelium and their spores, bacte-
ria. Polymer spacers stick together when heated (Iva-
nova, 2017a).

In 2017, a quarantine introduction site was built
on the basis of the Southern Branch of FGBU “VNIIKR”
to study the adaptive potential, possible adaptation of
quarantine and invasive plant species, as well as the
procurement of herbarium and seed materials (Vandy-
sheva et al., 2018). In this regard, the task was set to se-
lect and adapt the most appropriate methods of plant
herbarization from all the existing world experience in
creating herbarium collections in terms of the biosafe-
ty of the created samples.

MATERIALS AND METHODS

The work uses some methods of harvesting and her-
barization of plants proposed by A.V. Shcherbakov
and S.R. Mayorov (2006); M.E. Pavlova and V.A. Surkov
(2008); M.I. Demina et al. (2009, 2012); O.N. Demina
et al. (2015); A.Yu. Teptina and A.G. Paukov (2013);
V.V. Byalt et al. (2015); A.V. Dimitriev and A.A. Lastu-
khin (2020) et al.

In the drying process, 3-layer corrugated card-
board, profile A and B and newsprint were used.

To fix the herbarium sample, we used an A4 lami-
nating film (size 216 x 303 mm, thickness 100 um) and
a PDA4-230CN laminator.

RESULTS AND DISCUSSION

To make herbarium collections of quarantine plants,
including those absent on the territory of the Eurasian
Economic Union (EAEU), high-quality drying of plants
and their parts is necessary, using a minimum amount
of time and labor, maintaining diagnostically signifi-
cant morphological features in the resulting herbari-
um material and its subsequent mounting.

To improve and speed up the drying process, in
addition to paper “shirts”, corrugated cardboard was
used, which contributed to the removal of excess mois-
ture from plants.

Plants of the genera Cenchrus, Cuscuta, Bidens, Sola-
num, Ambrosia, [pomoea were collected in the morning
hours and dry weather, then neatly and carefully laid
out on newsprint, located on corrugated cardboard. Af-
ter the plants are laid down, the newsprint is closed
and pressed against the top with a sheet of corrugated
cardboard, then the next sheet of newsprint is placed
on top, and the process is repeated. Bundles with laid
plants are placed in a press and pulled together with a
rope, cord or belt.

By using corrugated cardboard, the issue of
the laboriousness of shifting herbariums with paper
“shirts” was solved, during which injuries of parts of
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Ha rodpokapToHe. [Tocae TOTO
KaK pacTeHUus YJIOXeHBI, ra-
3eTHasg OyMara 3akpbiBaeTcsd
U IPUKUMAETCS CBEPXY JINCTOM
rodbpokapToHa, majiee CBep-
Xy pasMelnaeTcss CJIeNYIOIUii
JIUCT Ta3eTHOU Oymaru, U mpo-
necc noBTopseTcda. [lauku
C YIIO)XEHHBIMY PACTEHUSIMU 3a-
KJIQIbIBAIOTCS B TIPECC U CTATU-
BAIOTCSI BEPEBKOU, ITHYPOM U
peMHEM.

[TocpencTBOM TpUMEHEHUS
ropupoBaHHOTO KapTOHA OB
pellieH BOIIPOC TPYLOEMKOCTU
repekjIaJbIBaHus repbapues Oy-
Ma)KHBIMU «PybaIIkaMu», B IIpo-
Iecce KOTOPOTO HEOJHOKPATHO
0TMeYaJioch TPAaBMUPOBAaHUE
YacTell pacTeHUH, B YaCTHOCTU
IIBETKOB, a TaK)Xe BBUIY HENO-
CTaTOYHOTO OTBOZA BJIATU OT-
MevaJioch ITobypeHune U rmovep-
HEHUVe PacTeHU, pa3pacTaHue
TJIECHEBBIX I'PUGOB, YTO TIPUBO-
nuiio repbapHbie 06pasIibl B He-

rOAHOCTb. TaKkasd TEXHOJOTUA  pyc, 1. H.B. LlMHKeBUY C repbapHbIMU IMCTaMy,

OTJINYAETCS OT TPALUIIMOHHON  (hoTo T.3. OMesibAHEHKO)

U IIPOXOJIUT B 60Jiee KOPOTKUE

cpoku 6e3 mepeKJiagblBaHUI

U 3aMeHbI OYMaXKHBIX «pPybalek», YTO IMOJ0KUTEIbHO
CKa3bIBAETCS Ha KaUeCTBeE IMOJIyYaeMoro MaTepuala.

[Ipolecc CyImKy JOKEH TTPOXOIUTH B CIIPECCO-
BAaHHOM COCTOSIHUY B IIPOBETPUBAEMOM 3aT€HEHHOM
MecTe (T10[1, IePEBOM MJIM B IIOMEIIEHUM). B ciryyae Ha-
XOXKIeHMs repbapHOi CEeTKY Ha COJIHIIE ITPOUCXOIUT
paspyiieHyre XJopoduiLIa, YTo IIPUBOAUT K TTOXKEJITE-
HUI0 paCTeHMH, a Takke paspymenuto JHK oz Bos-
IIefICTBUEM BBICOKUX TEMITEPATYP.

OaHHBIN criocob CyIIKY He Bcerza ymobeH, Io-
CKOJIBKY KapTOH 3aHUMaeT MHOTO MeCTa.

B xome pab6oT, mpoBoguMbix B 2017-2021 rr., oT-
MeYalTCs CTabuIbHbIE KaUECTBEHHbBIE ITOKA3aTEIN
IeruapaTanuy pacTeHuil JaHHbIM CII0CO60M: MHOTHIE
BU/IbI 3aCYNIIEHHBIX PACTEHUN COXPAHSIIOT UCXOLHBIN
IIBET. BbLIU OTIpeiesieHHbIe TPYLHOCTU C PACTEHUSIMU
poxa Ipomoea L.: B Ipollecce IPECCOBKU U CYIIKU COY-
HbIE JINCThS U CTEOJIM TPaBMUPOBAINCh, OTBOJ, BJIaru
OBbLJI HEJOCTAaTOUYHBIN [a)ke IIPYU YCIOBUU CMEHBI OY-
Ma’kKHBIX «py6alrek», TTOBbIIIEHHONW TEMIIEPATYPbI
Bo3ayxa (okojo 40 °C B ;HEBHOE BpeMS) M aKTUBHOU
BEHTWIAIIMY TToMeleHus. Co3/1aBaICh YCIOBUS I
3arHuBaHUs 06pasIioB.

Ba)xkHO IMOHMMAaTh, YTO repbapHble KOJIEKIINYT
MOTYT ObITb MCTOUHUKOM PacCIIpPOCTPaHEHUsI CEMIH
U TIJIOJ0B MHBA3WMBHBIX Y KapaHTUHHBIX BUJIOB pac-
TEeHUH, IPUYEeM HEKOTOPbIE U3 HUX SABJISIOTCSI OTCYT-
CTBYIOILUMU Ha Tepputopuu EAIC. 3T0O MOXET ITpuBe-
CTH K 06Pa30BaHUI0 YCTOMYMBBIX TIOMYJISIIUN COPHBIX
pacTeHu#, OMACHBIX IJIST )KU3HU U 3I00POBbS JIIOHEH
U YKUBOTHBIX, K O0JIBIINMM 5KOHOMUYECKUM TIOTEPSIM
B CEJIbCKOXO03SICTBEHHOI OTPaCn. [IJII CHUKEHU Ta-
KOU BEPOSITHOCTY ObLjIa BIIEPBBIE paspaboTaHa U IPU-
MeHeHa TeXHOJIOTUS (GUKCUPOBAHUSA TepOapHbIX 00-
PasioB KapaHTUHHBIX BUJOB PACTEHUI IIOCPEACTBOM
JlaMUHUpoBaHud (puc. 1, 2).

Fig. 1. N.V. Tsinkevich with herbarium
cymku repbapHbIx 06pasIoB MOHTMPOBaHHbIMU MNOCPEACTBOM NaMuHuUpoBaHusa  sheets mounted by lamination

(photo by T.Z. Omelyanenko)

plants, in particular flowers, were repeatedly noted,
and due to insufficient moisture removal, browning
and blackening of plants, growth of mold fungi was
noted, which made herbarium specimens unusable.
This technology of drying herbarium samples differs
from the traditional one and takes place in a short-
er time without shifting and replacing paper “shirts”,
which has a positive effect on the quality of the mate-
rial obtained.

The drying process should take place in a com-
pressed state in a ventilated shaded place (under a tree
orindoors). If the herbarium grid is exposed to the sun,
chlorophyll is destroyed, which leads to yellowing of
plants, as well as DNA destruction under the influence
of high temperatures.

This drying method is not always convenient,
since the cardboard takes up a lot of space.

In the course of work carried out in 2017-2021,
stable qualitative indicators of plant dehydration by
this method are noted: many dried plant species re-
tain their original color. There were certain difficulties
with plants of the genus Ipomoea L.: in the process of
pressing and drying, succulent leaves and stems were
injured, moisture removal was insufficient even if the
paper “shirts” were changed, the air temperature was
elevated (about 40 °C in the daytime) and the room
was actively ventilated. Conditions were created for
samples to rot.

It is important to understand that herbarium col-
lections can be a source of distribution of seeds and
fruits of invasive and quarantine plant species, some
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PacTeHUs TIPU TaKOM TEXHOJOTUU JTOJKHBI OBITh
MTPeIBAPUTEIbHO XOPOIIO 3aTIPECCOBAHBI U MOJIHO-
CTBIO BBICYIIEHBI (IOMKUY JUCT). B ciryuae ecyim pac-
TeHUs OyIyT HeJJOCTATOUHO BBICYIIEHBI, TIO]T TIJIEHKOM
HauvyHeTCs MPOollecC 3aTHUBAHUSA, U Tepbapuil mpuaeT
B HETOJHOCTb. B cirydyae HEITPAaBUJIbHOTO ITPECCOBAHMS
pacTtenus 6yayT JedopMUPOBAHbI, UX TPYIAHO OyAET
WCCJIEIOBATD B TAJIbHEHIIIEM.

MbI IpeAIoYnUTaEM MOHTUPOBAaHME HA TPO3Pay-
HOI OCHOBE BBUJY BO3MOXKHOCTH GoJiee JeTaJbHOTO
u3yueHus repbapHOTO MaTepuajia Co BCeX CTOPOH
6e3 HapyUIeHUS 1IeJIOCTHOCTHU. [IJIsT 3TOTO BHICYIIEH-
Hble PACTEHUS UJIU BCE COCTABJIAIONINE YaCTU pacTe-
HUS OT I[BETKA J0 KOPHS PABHOMEPHO Pa3MEIa0TCs
Ha IJIEHKE, OTCTYIIast CO BCEX CTOPOH He MeHEE OJHOTO
caHTUMETpPA. B mpaBbIil HUKHUY YTOJ TIIEHKY BKJIA-
JIbIBaeTCs 3a61arOBPEMEHHO O TOTOBIEHHAS 9TUKET-
Ka, cozieprkaliasi CieAyrlle CBeIeHNS O PACTEHUU:
JIaATUHCKOE U PycCKoe Ha3BaHUWE CeMelCTBa, JJaTUH-
CKOe Ha3BaHUe BU/IA C YKa3aHWEM aBTOPA JJATUHCKOTO
Ha3BaHUS, PyCCKOE Ha3BaHME BUA, KPATKOE OMTMCAHNE
MecTa cbopa ¢ yKkazaHueM reorpad@uuecKux KOopau-
HAT, IaTa c60pa, a Takke GaMUINs U MHUIIUAJIBI TOTO,
KeM pacTeHue co6paHo U oTpeiesieHo. [TIeHKa akKy-
PaTHO 3aKPbIBAETCS ¥ HATIPABJIAETCS B JIAMUHATOD, T
repbapuil HaJIeXKHO 3aTIeYaThIBAETC.

He pekoMeHyeTCs JJaMUHUPOBAHUE 3aCyIIeH-
HBIX PAaCTEHUU C KPYIIHBIMU ceMeHaMu (TJIogaMu),
a TakXe TOJICTOCTeOENbHBIX PACTEHUM, KOTOPbIEe
He CMOTYT IPOUTHU MEXIy BajlaMM JIaMUHATOPa,

Puanana

Cepbapmii Ksknoro @
@I'BY «BHHHKP»

Hepenn noaocweran (sap. ayuneran)
Bidens pilosa var. radiata (Sch.Bip.)
JASchmide
Cen. Crommionnerinie — Asteracee

Mecro chopa: Poccus, PecmyGmiea Kpuos,
r. Comdepornons, kapasmimsii
it yuacros Krnoro d

e DI'BY «BHHHKP»
Koopastnaru - 44.94 cw, 34,14 na
23.08.2018
Llnnkenis HB.. Osensanenso T3
Puc. 2. Tep6apHbiii nucT Fig. 2. Herbarium leaf
Bidens pilosa var. radiata  of Bidens pilosa var.
(Sch. Bip.) J.A. Schmidt,  radiata (Sch. Bip.)
MOHTUPOBaHHbIN J.A. Schmidt, mounted
Ha Npo3paYvHoN OCHOBe on a transparent basis
(choTo H.B. UunHkeBMua) (photo by N.V. Tsinkevich)

of which are absent in the territory of the EAEU. This
can lead to the formation of stable populations of weeds
that are dangerous to the life and health of people and
animals, to large economic losses in the agricultural in-
dustry. To reduce this probability, the technology of fix-
ing herbarium samples of quarantine plant species by
lamination has been developed and applied for the first
time (Fig. 1, 2).

Plants with this technology must be pre-pressed
well and completely dried (fragile leaf). If the plants
are not dried enough, the process of decay will begin
under the film, and the herbarium will become un-
usable. In case of improper pressing, the plants will
be deformed, it will be difficult to study them in the
future.

We prefer mounting on a transparent basis due to
the possibility of a more detailed study of the herbari-
um material from all sides without compromising in-
tegrity. To do this, dried plants or all constituent parts
of the plant from the flower to the root are evenly placed
on the film, retreating from all sides at least one cen-
timeter. A pre-prepared label containing the following
information about the plant is inserted into the lower
right corner of the film: the Latin and Russian family
name, the Latin name of the species with the author
of the Latin name, the Russian name of the species, a
brief description of the place of collection with indica-
tion of geographical coordinates, the date of collection,
and also the surname and the initials of who collect-
ed and identified the plant. The film is carefully closed
and sent to the laminator, where the herbarium is se-
curely sealed.

It is not recommended to laminate dried plants
with large seeds (fruits), as well as thick-stemmed
plants that cannot pass between the laminator shafts,
as this may cause damage to the equipment and not en-
sure a quality sample.

It is important to note that when mounting with
the help of lamination, the plant is placed in anaerobic
conditions, where oxidative processes will be absent or
take place at a minimum rate. Presumably, this method
of mounting will extend the suitability of the herbari-
um collection for use — when stored in a dry room with
diffused light and moderate temperatures.

Some positive aspects of the application of tech-
nology for fixing herbarium specimens of quarantine
weeds by means of lamination are noted:

- there is no direct access to the plant, which en-
sures reliable fixation of ripe seeds of quarantine plant
species and prevents their undesirable spread;

- itis possible to mount herbarium samples with
and without a substrate — on a transparent basis;

- in the case of mounting on a transparent basis,
it is possible to study the herbarium specimen from all
sides (Fig. 2);

« the pubescence of plants is preserved, which
can be easily seen through binoculars (Fig. 3);

« the storage duration of herbarium materials in-
creases;

« breakage, crumbling and loss of parts of dry
plants during shifting and transportation are excluded,;

« theissue of pest control of herbariums is solved.
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ITIOCKOJIBKY 3TO MOKET CTATh IPUYNHOM ITOJIOMKU TEX-
HUKU W He 006eCIeurTh ITOJIyueHe KaueCTBEHHOTr0
obpasiia.

Ba)kHO OTMETUTB, UTO IIPY MOHTUPOBAHUYU C I10-
MOIbI0 JJaAMUHUPOBAHUS pacTeHUe 3aKJdaeTcs
B aHa®POOHBIE YCIIOBUS, TlIe OKUCIUTEIbHBIE TIPOIEC-
CBI OYLyT OTCYTCTBOBATH UJIU ITPOXOAUTH C MUHUMAJIb-
HO¥ CKOPOCTBI0. [IPEITONIOKUTENBHO, TAKOU CII0CO6
MOHTHPOBAHUS IIO03BOJUT IIPOLJIUTH IIPUTCOLHOCTD
rep6apHOY KOJIJIEKIIMY K UCIIOJIb30BAHUIO — IPU Xpa-
HEHUU B YCIOBUSIX CyXOT'0 ITOMEIIEHUS C PACCETHHBIM
CBETOM U YMEPEHHBIMU TEMIIEPATYPAMU.

OTMedeHbI HEKOTOPbIE IT0JI0KUTEIbHbIE aCIIEKThI
IIPUMEHEeHUSI TEXHOJIOTUY (UKCUPOBAHUSI repbapHbIX
00pasiioB KapaHTUHHBIX COPHBIX PACTEHUU ITOCPe -
CTBOM JIAMUHVPOBaHUSI:

* OTCYTCTBYET ITPSIMOM NOCTYM K PACTEHUIO, UTO
obecrieunBaeT HaIEXKHYI0 (DUKCAIIAI0 CO3PEBIINX Ce-
MSH KapaHTUHHBIX BUJOB PACTEHWH 1 ITPEOTBPAIIaeT
X HeXXeJlaTeJIbHOe PaCcIpOCTPaHeHUE;

* BO3MOXXHO MOHTHUpPOBaHUE TrepbapHBIX 06pas-
1IOB C ITOJIJIOXKKOM 1 6e3 Hee — Ha ITPO3PavyHOl OCHOBE;

+ BCJIy4Yae MOHTUPOBAHUS Ha IMPO3PAavHOM OCHO-
Be eCTh BO3MOXKHOCTh M3ydyeHus repbapHoro obpasiia
CO BCeX CTOPOH (puc. 2);

s COXpaHsAeTCcsd OMNylleHWe PacTeHUM, KOTO-
poOe C JIErKOCThI0 MOKHO PacCMOTPETb B GMHOKYJISIP
(puc. 3);

+ YBEJIMUMBAETCS AJUTEIbHOCTDb XPaHEHUs rep-
6apHbIX MaTepPUAJIOB,;

» HCKJII0YaeTcsa o0JaMblBaHUe, KPOILIeHNe U I10-
TepU YacTel CYyXUX PaCTeHUH MpU MepeKIaIbIBaHUU
1 TPAHCIIOPTUPOBKE;

 pelraeTcs BOIIpoc 60pb0ObI C BpeoUTENIMU rep-
Gapues.

3ARKJIIOYEHUE

[IpenoXXeHHBIM BUJA MOHTHUPOBAHUSA repbapHBIX
00pasiloB IIOCPEACTBOM JaMUHNPOBAHNSI OTBEYAET
Tpe6oBaHUAM 6106€30ITaCHOCTY ¥ MOXKET KCIIOJIb30-
BAaThCS KakK JJisI U3TOTOBJIEHUS JEeMOHCTPAIIMOHHBIX
repbapres 1 BeJleHUsI 06pa30BaTEJIbHOIO IIPoIiecca,
TaK 1 B IPAKTUUYECKOHN AeITeIbHOCTH MHCIIEKTOPOB
TEePPUTOPUATBHBIX YIIpaBIeHu PoccenbXo3Ham3opa
B XOJle BBIMIOJIHEHUS 00CJeIOBaHUN IOAKAPAHTUH-
HBIX 00bEKTOB Ha Ha/JIWUMe KapaHTUHHbBIX PaCTeHUN
6e3 ormaceHu, uTo Tep6apHBIN MaTepras MOCITYKUT
MCTOYHMKOM (POPMUPOBAHUS OUara 13-3a OChIIaHUsI
JKM3HECIIOCOOHBIX CEMSH.

PaccMOTpeHHbIE TTOJIOXKUTEIbHbIE CTOPOHBI JaH-
HOU TeXHOJIOTUHU II03BOJISIIOT IPUMEHSITh €€ He TOJIbKO
[LJIst MOHTHPOBAHUI KapaHTUHHBIX BULOB PACTEHUH,
HO U AJisT GUKCUPOBAHUS MTOBPEXIEHHBIX BPEeIUTE-
JITMU, a TaKXXe MMOPa’keHHbIX BUPYCHBIMU, TPUOHBI-
MU ¥ 0aKTepuaJbHbBIMU 3a60/IeBAHUSIMU PACTEHUU
1 uX yacrtel. Takue repbapruu MOTYT UCIIOJIb30BAThCS
B X0Jle 00pa30BaTeIbHOTO 1 IEMOHCTPAI[IOHHOI0 IIPO-
ecca.
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Puc. 3. Jluct Solanum
sisymbriifolium Lam.,
MOHTMPOBaHHbIN Ha Npo3payHoin  mounted on a transparent
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sisymbriifolium Lam.,

basis, under magnification
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CONCLUSION

The proposed type of mounting herbarium specimens
by lamination meets the requirements of biosafety and
can be used both for the manufacture of demonstra-
tion herbariums and the educational process, and in the
practical activities of inspectors of the Rosselkhoznadzor
territorial departments during the inspection of regu-
lated objects for the presence of quarantine plants with-
out fear that herbarium material will serve as a source
formation of a focus due to shedding of viable seeds.

The considered positive aspects of this technolo-
gy make it possible to use it not only for mounting qua-
rantine plant species, but also for fixing plants and their
parts damaged by pests, as well as those affected by vi-
ral, fungal and bacterial diseases. Such herbaria can be
used during the educational and demonstration process.
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