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PEHKOB 4epHOW CMOpO-

unus rossica Erem.
1n: rapmanbl 06bIKHOBEHHOM
erratula dissecta Ledeb.).
MokasaTenb Xn3HecnocobHOCTN y YepeHkoB 5 copToB R. nigrum L. nocne KpUOKOHC
C. avium (L.) (Bcero 17) yBenunuuncs, y 6 He nameHurncs, y 4 ymeHbwnncs; y 3 cop
y 3 He nameHnuncs, y 3 ymeHbwuncs; y 6 coptoB P. domestica L. (Bcero 13) yBenuin
MsAH P. harmala L. He nameHuncs; y cemsiH S. dissecta Ledeb. ysenuumncs. Kpuo
100%, meaneHHbin otorpes; T. ulutavicum Tzvel. — caxapo3a 10%, MeaneHHbI rpes;
oTOrpesB.

KnioyeBble cnoBa: KpYOKOHCEPBNPOBaHWeE, BereTatmBHble noberu, n

He n3ameHuncs, y 4 CHU3urncs; y ce-
bl 1 oTorpeB: P. harmala L. — rmuuepvH
dissecta Ledeb. — OMCO 3%, 6bicTpbIii

domestica L., a TakoX HaCiHHS AUKOPOCHUX NiKapCbKnx
koro (Tanacetum ulutavicum Tzvel.) i cepnyxu poscideHoi (

nBcs, y 3 3MeHLwmBcs; y 6 copTiB P. domestica L. (Bcboro 13)
harmala L. He 3MiHMBCS; y HaciHHA S. dissecta Ledeb. 36inbwuscs. Kpio-
oBinbHe BigirpiBanHs; T. ulutavicum Tzvel. — caxapo3a 10%, noBinbHe
iBaHHS.

, MUIOK, HaCiHHSA, KpioNpOTEKTOPM.

Abstract: The cryopreservation gffect of black currant cuttings (Ribes nigrum L.), sweet cherry pollen (Cerasus
avium L. Moench), Prunus rossica
wild medicinal plants: Syrian rue armala L.), tansy (Tanacetum ulutavicum Tzvel.) and sawwort (Serratula
dissecta Ledeb.) was studied. ili 5 cultivars of R. nigrum L. was decreased after cryopreservation; in 7 cultivars
of C. avium L. (17 cultivars total increased, in 6 cultivars there were no changes, in 4 ones it was decreased; in 3 varieties
of P. rossica Erem. (9 cultivars y) the one was increased, in 3 ones there were no changes, in 3 ones it decreased; in 6 cul-
ally) this index was increased, in 3 ones there were no changes, in 4 ones it decreased;

anged; in the seeds of S. dissecta Ledeb. it was increased. For the seeds of three medicinal

plants there were
100% glycerol, slow
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B Owuonormueckom pa3sHOOOpa3uu Hamled Iuia- Cultured plants play a significant role in bio-
HEThl OCHOBHOE MECTO 3aHMMAIOT KYJIbTypHbIE pac-  logical diversity of our planet [4]. Plant biodiversity
tenus [13]. CoxpaHeHue pactuTenabHOro ouopasHoo-  is conserved in situ (in fields, forests, garden areas)
Opasusi MPOBOAMTCS B YCJIOBHSIX in Situ (B moiisiX, te-  and ex situ (in collection gardens and forest nur-
cax, CaJIOBBbIX MAacCHBaXx) U ex situ (B KONJIEKIMOHHBIX  series). The Experimental Plant-Breeding Station
caJax W MUTOMHHKAX), a Takke Ha ombITHO-cenek-  of the N.I. Vavilov Institute of Plant Genetic Re-
HUOHHOHN cTaHimu Bcepoccuiickoro umHcTUTyTa Te-  sources (VIR) is an important participant of these
HeThyeckux pecypcoB pacreHuid uMm. H.M. BaBu-  activities. Unstable climate and environmental con-
moBa (BUP). Onnako BcnenctBue HectabuibHOCTH  ditions entail a risk of the loss of the collection
KJIIMMAaTUYECKUX W SKOJIOTHYECKHX YCIIOBHH cymiecT- — specimens. Cryopreservation under extremely low
ByeT YIrpo3a IMOTEpH KOJUIEKIIMOHHBIX 00pasmoB. temperatures (—185 ... —196°C) allows to preserve the
AnbTepHAaTUBHBIM METOJIOM XpaHEHMs BereraruBHo  viability of gene pool of cultured fruit and berry
pPa3MHOXKAeMBIX IUIOJOBBIX M SITOMHBIX KyJbTYyp siB-  plants for an unlimited time and thus it istan alter-
JISETCSl KPUOKOHCEPBHPOBAHUE B YCIIOBUSAX CBepX- native method for conservatio
Hu3KuX Temneparyp (—185...—196°C), uro mo3Boisier  reproduced fruit and berry crofs [
COXpaHATH KHU3HECNocoOHOCTh reHodoHna KynbTyp-  the plant material exposed to ult
HBIX IUIOJIOBBIX M SITOAHBIX PAcTEHU B TeueHWe remains genetically stable [1

HeorpanndeHHoro Bpemenu [10, 24]. IIpu sTom pac- Cryopreservation of ollen is impor-
TUTENIBHBIA MaTepual, MoABepracMblii Bo3aeiicTBui0  tant not only for cons tion netic resources,
CBEPXHHU3KHUX TEMIIeparyp, OCTaeTcsi TeHeTwdecku  but also for the breedi rams [26, 27]. Weather
cTabmIbHBIM [17]. conditions signi ct the formation of

KprokoHcepBrpoBaHrE MBUIBIBI IUIONOBBIX Kyilb-  pollen of stone 4 example, extremely unfa-

TYp BaXHO HE TOJIBKO JUIsl COXPAHEHMsI FTeHETUUECKUX  vourable weath ions could result in a re-
pecypcoB, HO M JUIsl NPOBEACHUS CeJIeKUUOHHbIX  duced vi
nporpamm [3, 4]. [lorogapie ycimoBus cymecTBeHHO — bles t

BIUSIOT Ha (OPMUPOBAHUE IBUIBIEI KOCTOYKOBBIX . lected 1

f the pollen with a high viability, se-
ble years [28, 33].

pactenuii. Tak, mpyu aHOMAIBHO HEOIATOTPHUSITHBIX opreservation of wild medicinal plant seeds
MTOTOJHBIX YCJIOBHSIX TMBUIbIIA MMEET MOHMKEHHYIO 1 eat importance for establishing of the
JKU3HECTIOCOOHOCTh, & KPUOKOHCEPBUPOBAHUE Kazakhstan national genetic bank of flora. The
BOJISIET M30MpATENIbHO HCIOIh30BaTh B CEJICKIN ods to freeze-thaw the seeds and store in liquid

coOpaHHyI0 B OlaronpusTHbIE TOIbl KauecTBEHHYIO  nitrogen were firstly developed in the late 80 s. [6,
MBUIBIY C BBICOKOH JKU3HECTIOCOOHOCTHIO |5, 1§). 15]. Based on the methodological developments
KpunoxoHcepBrupoBaHue CeMSIH UK of the VIR cryounit [13, 21, 29] the Kazakh scho-
JICKApCTBEHHBIX PACTCHUH UMeeT 00Jib lars initiated the programs to conserve the seeds
; of valuable medicinal plants using long-term storage

ka uopsr Kazaxcrana. [lepBsr in liquid nitrogen [5, 8].
00B 3aMOpaKUBaHUSI-OTOT, Investigations in Ribes nigrum L. involved the
B KHJKOM a30T€ MPOBOJ ne 80-x rr. [26, cultivars suitable for growing in the northern re-
TOOUYECKNX pa3-  gions, namely early ripening, high-yielding, disease-
6, 19, 23] Buepsble  resistant, having quality of dry pick off berries. To
JiauTenbHoe xpaHeHue B date there were no studies conducted in Cerasus
LICHHBIX JICKAPCTBEHHBIX pac-  avium L. pollen, collection material was assessed to
work with Prunus domestica L. and Prunus rossica

i Ribes nigrum L. ucnons3o-  Erem. pollen.

PUTOJTHBIC ISl BBIPAIIMBAHUS B CEBEP- The research aim was to study the effect of
X! paHHecIIelble, BBICOKOypOxaliHble, long-term exposure of ultra-low temperatures
yCTOWYMBBIC K Oose3HsM, obnanaromue kadectBoM  (—183... —185°C) on viability of Ribes nigrum L.
cyxoro orpeiBa sArox. Panee uccnenosanuil mbuib-  cuttings, Cerasus avium L., Prunus rossica Erem.,
usl Cerasus avium L. He poBonwin, a 11t padotel  Prunus domestica L. pollen, as well as on growth
¢ mebloi Prunus domestica L. m Prunus rossica  of seeds of medicinal plants such as Peganum
Erem. oneHuBaiu NpUBIEYEHHBIH KOJUIEKUMOHHBIA  harmala L., Tanacetum ulutavicum Tzvel., Serratula

Marepua. dissecta Ledeb.
Lenp paboThl — M3yueHWE BIUSHHS UTUTEITHHO- To protect the seeds of medicinal plants against
ro BO3/EHCTBUS CBEpXHM3KHX Temmeparyp (—183... possible cryodestruction during cryopreservation

—185°C) Ha nokasaTenb KU3HECIIOCOOHOCTH uepeH- by a direct immersion into liquid nitrogen, the
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kOB Ribes nigrum L., neububl Cerasus avium L.,
Prunus rossica Erem., Prunus domestica L., a Tak-
YK€ Ha POCTOBBIC IMOKA3ATEIIN CEMSH JICKAPCTBEHHBIX
pacrenuii Peganum harmala L., Tanacetum uluta-
vicum Tzvel., Serratula dissecta Ledeb.

Jns mpemoxpaHeHUsI CeMSH JIeKapCTBEHHBIX
pacTeHHH OT BEPOSITHOM KPHOAECTPYKIMH B TIPO-
1ecce KPHOKOHCEPBUPOBAHUS ITyTEM IMPSIMOTO TIOT-
PY)XEHHUS B SKHIKHH a30T HCCIICIOBAIHA 3aIUTHOC
JEHCTBHE KPHUOMPOTEKTOPOB TPH OBICTPOM U MeEIl-
JIEHHOM CIT0Cc00ax OTOTpEBa.

MarepuaJbl 1 METObI

Jns sKCepuMEHTOB HCIOJIb30BajIl UYEpPEHKHU
4epHOU cMopomuHbl Ribes nigrum L. (5 coproB),
MBUIBIYY CIUBBI JOMaimtHed Prunus domestica L.
(13 coptoB), cIuBBl IUINIOUAHON Prunus rossica
Erem. (9 coproB) wu wuepemnu Cerasus avium
L. Moench. (17 coptoB). Bce o0pa3upsl npuHaaiexar
KOJUIEKIIUM TEHETHYECKUX pecypcoB pactenuii BIUP.
CeMmeHa JIeKapCTBEHHBIX PACTEHUH ObUIM COOpaHBI
B Kazaxcrane, yepeHkH 4epHOHl cMOpPOAMHBI OTOO-
paHBl B KOJJIEKIIMOHHOM NMUTOMHMKe (ruinana. Ilo-
JIIpHOM onbITHOM cTanimu BUP.

st KpHOKOHCEPBUPOBAHUS YSPECHKOB Ribes nig-
rum L. mcmonp3oBamM crocod, MPUMEHSeMbIH s
paboTel ¢ moukamu sOMoHW [28], B Hamed Mojau-
¢ukanuu. Yepenku Ribes nigrum L. Hape3anu B
HUll niepuol. JKn3HecrnocoOHOCTh YEPEHKOB OI1C
BaJM IyTeM IMpopamuBaHus B Boje mpu 21°C
YCIIOBUSIX MCKYCCTBEHHOTO OCBEILEHHUS. 3aReM de-

pacCTUTENBHBIA MaTepHas OXJia
MpoIeaype: TeMIeparypy B 3a

MDF-U442 (T), («Sanyo i
Electric Biomedical Co.,
gac cHmkamu Ha Z°C B 1
TEM TeMIeparypy

U JOCTHTAIu —5
FOIIETO Yaca LHHoM

zer», Sanyo
TTOHUS.) KaXKIbIH
e —5...-32°C, 3a-
ii_gac moHmkam Ha 4°C

W 3TOM 0 Hadaja CIlleay-
WHKYyOMpOBaIM TIPH 3a-

. Tlocme obpasmpl moMerna-
XpaHEHUE B TMapbl KUIKOTO

a30Ta 185°C) Uepe3 6 MecsIeB YepeHKU
OTOI'PEBA BonsiHOM Oane mpu 37°C B TeueHue
4-5 w™uH. Jlyig ompenesieHus: KU3HECIOCOOHOCTH

pacTUTENbHBI MaTepHall BBICR)KHBAaJIM B IMOJE B
BECEHHE-JIeTHUH niepuon [8].

eubny Cerasus avium L., Prunus rossica Erem.,
Prunus domestica L. cobupanu B mae—utone. C ne-
PEBBEB OHOTO COpPTa B CyXylO IOTOAY COOMpanu
o 200-250 xopoiro pa3BUTHIX OyTOHOB W B J1a00-
PaTOpHBIX YCIOBHSIX OTHENSUIM NbUIBHUKH. B Tede-
HHUE 2—3-X CYTOK IbUIbLY MHOACYLIMBAJIM IO ChIMY-
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protective effect of cryoprotectants at rapid and
slow warming was investigated.

Materials and methods

In the experiments the cuttings of Ribes nigrum
L. black currant (5 cultivars), Prunus domestica L.
garden plum pollen (13 varieties), Prunus rossica
Erem. diploid plum pollen (9 cultivars) and Cerasus
avium L. Moench sweet cherry pollen (17 cultivars)
were used. All these samples were obtained from
the collection of plant genetic resources of VIR.
Seeds of medicinal plants were collecte

in the collection nursery of the b
Experimental Station of VIR. &
To cryopreserve Ribes nigru
used own method applied lie
buds [7]. The cuttings
collected in winter, t
by sprouting in wa
ting. Then, the

r the apple
igrum L. were
was evaluated
°C under artificial ligh-

e divided into small
segments with nd dried at —4...-5°C to
a residual _hu 28-32%. Hereafter, the
plant materi cooled according to the fol-
lowin, %‘re: the temperature in MDF-U442

(Sanyo Medical Freezer, Sanyo Electric

ical¥Co., LTD., Japan) was reduced every
2°C within the range of —5...-32°C, then

t

C. Herewith prior to the beginning of the
next hour the biomaterial was incubated at a fixed
temperature. Then the samples were placed into
liquid nitrogen vapour for a long-term storage
(~183...—185°C). After 6 months, the -cuttings
were warmed in a water bath at 37°C for 4-5 min.
They were planted in a field within spring-summer
period to test the viability [31].

Pollen of Cerasus avium (L.), Prunus rossica
Erem., Prunus domestica L. was collected in May—
June. We collected 200-250 well-grown buds du-
ring dry period from the trees of the same variety
and the anthers were separated under laboratory
conditions. For 2-3 days, the pollen was dried
to a loose state at 21°C and immersed into li-
quid nitrogen in cryotubes. To determine viability,
the pollen was warmed for 5-10 mins in air
(21°C), then germinated without light in a ther-
mostat (21°C) with agarized nutrient medium con-
taining 10% sucrose. A suspension of pollen in
a distilled water was applied to the surface of
nutrient medium. Pollen with pollen tube, the
length of which was bigger than the diameter
of pollen grain were considered as germinated.
The number of germinated pollen grains was coun-
ted with microscope at a 100-fold magnification
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4Yero cocTossHusA mnpu temmneparype 21°C u B kpuo-
mpoOupKax MOrpyXaju B XUAKUK a3oT. s ompe-
JEeNIeHNs] JKU3HECHOCOOHOCTH MBUIbIYY OTOTPEBAJIH
5-10 mun Ha BO3myxe (21°C), 3arem mpopaluuBa-
nmu 6e3 ceera B Tepmocrare (21°C) Ha arapuzoBaH-
HOM nuTarenbHOU cpene, comepskauieil 10% caxa-
po3bl. Ha moBepXHOCTh MUTATEIBLHON Cpeibl HaHO-
CHJIM CYCIICH3MIO IBUIbLBI B AMCTHIUIMPOBAHHOM
Bojie. IIpopocuieil cuuTanu MObUIbIy C MBUIBIIEBON
TpyOKO#, AMHa KOTOpoW Oblia OoJblle IuameTpa
MBUIBIIEBOTO 3epHA. KomnmuecTBO Mpopociiux Mblib-
LEBBIX 3€PEH TMOACYHUTBHIBAIM I0J] MHKPOCKOTIOM
npu 100-xpatHOM yBenmueHuu B 3050 cimydaiHbIX
MOJISAX 3pEHUs B 6—8 KarisfxX CyCIeH3UH MbIIbIHI [7].
Hnst skcnepuMeHTa OTOMpain o0paslpbl ceMsH
JICKApCTBEHHBIX pAacTeHWl TpeX BHJOB: rapmaria
oObIkHOBeHHas (Peganum harmala L., cem. Nitraria-
ceae Lindl.), mmkma ynyrasckas (Tanacetum uluta-
vicum Tzvel., cem. Asteraceae.) u cepiryxa pacceyeH-
Has (Serratula dissecta Ledeb., cem. Asteraceae.).
Cemena Ui 5KCIEPUMEHTOB OTOMpalU CIIyYyalHbIM
00pa3oM U HE OYUIIAIM OT IIOAHBIX 000JI0UEK.
Peganum harmala L.— MHOTONIETHEE TpaBsSHHUC-
TO€ pacTeHue BbIcoTOM J10 S0 cM, mpouspacraroiiee
[IOBCEMECTHO B DPABHUHHBIX palloHaX, MHCKIIOYas
BBICOKOTOPBSI, HO 3HAYMTENILHBIC 3apOCIIU BCTpeda-
10TCsl TonbKo Ha Teppuropuu HOxxHoro Kazaxcra-
Ha. [apmana OOBIKHOBEHHAsI SIBIISICTCS I[CHHBIM JIe-
KapCTBEHHBIM PACTEHUEM, TIIOCKOJIIbKY COZIep
3HAUUTETbHOE KOJIMYECTBO aJKaJOWAOB, MPOU3BOI
HBIX XMHA30JIMHA U HHAOJIA.
Tanacetum ulutavicum Tzvel. — MHOTOJIETHER pac-

[20, 21, 27]. UcxonHast BCXo
Tepuala MIKMBI YIyTaBCKOU C
JlaHHOE pacTeHne comepik
WIIBI, KOTOpBIE 00Ia1atoT

+ 2)%.

sIX (pIIaBOHO-
HBIM JIEUCTBUEM.
OTOJICTHEE pacTe-
MU Ha KaMEHHUCTBHIX

HUE, JHIEMUK, TIp
1 IMEeOHUCTBIX C
HCHTpaHBHO u

oudnoro Kazaxcrana, a Taxxke
y [21]. Cepmyxa paccedeH-

IM JIEKAPCTBEHHBIM PACTEHHEM,
PXKUAT  (QUTOIKIUCTEPOU B, 00Ia-
TUTOJUITHIEMUYECKHUM,
MIPOTHUBOBOCNAIUTENBHBIM, a/JAlITOT€HHBIM, TEMOPE0-
JIOTUYECKUM cBoMcTBamHu [1].

BcxoxkecTs M 3HEPTHI0O MpoOpacTaHUs CEMSIH
WCCIJIEZIOBAIM 110 METOJIUKE, MPEJCTaBIEHHOW B pa-
6orax M.C. 3opunoii u C.I1. Kabanosa [16], a Takxe
M.B. Mamnebnesoii [18]. B maGoparopHbIX ycIoBHsX
ceMeHa npeaBapuTensHo AesuHpunposain 0,5%-m
pactBopom KMnO, n 75%-M pacTBOPOM THIIOXJIO-
pHUTa KanbLus, NPOPALIMBAINA B KIMMAaTUIECKON Ka-
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in 30-50 random fields of view in 6—8 drops of
a pollen suspension [30].

In the study we used the seeds of following
medicinal plants: Syrian rue (Peganum harmala
L., Nitrariaceae Lindl. family), tansy (Zanacetum
ulutavicum Tzvel., Asteraceae. family) and sawwort
(Serratula dissecta Ledeb. Asteraceae). The seeds for
experiments were randomly selected and seed coat
was not removed.

Peganum harmala L. is a perennial herbaceous
plant with a height of up to 50 cm, which oceurs
widely in lowland areas, excluding high
Significant thickets are found mainly 1n
zakhstan. Syrian rue is a valuabl i
whereas it contains a significanfja
quinazoline and indole derivative

Tanacetum ulutavicum T is
endemic, found only on stony slopes
of the Ulytau Mountains ( stan) [14,
32]. The initial germinatiomof tansy seed grains was
(33 + 2)%. This tains flavonoids in inflo-
rescences having a‘choleretic effect.

Serratula dissecta Ledeb. is a perennial plant,
endemic, ¢gr n rocky and gravelly mountain
slope %)lam steppes of Central and Eastern

well as in the Dzungarian Alatau
is a valuable medicinal plant, whe-
ontains phytoecdysteroids with anabolic,
lowering, anti-inflammatory, adaptogenic, he-
eological properties [1].
Germination capacity and rate were investigated
according to the method reported by M.S. Zorina and
S.P. Kabanov [34], as well as M.V. Maltseva [12].
The surface of the seeds was sterilized with 0.5%
KMnO, and 75% calcium hypochlorite solutions
under laboratory conditions, and then the seeds were
germinated in a climatic chamber at 24°C.

The significance of differences of compared
samples for three independent experiments was
assessed using Student's t-test after testing for
normality of distribution using the method of
N.L. Udolskaya [25].

The length of period of seeds stay in a viable
state depends significantly on humidity and storage
temperature [13, 23]. Optimum moisture content for
seeds of most plant species is 4-7% [23]. Species
specificity of seed response to storage temperature
and rate of cooling or thawing have been shown in
many studies [6, 13, 22]. In our work, we used two
methods to cryopreserve Peganum harmala L. and
Serratula dissecta Ledeb. seeds [5]. The first method
consists in the freezing without cryoprotectants,
i. e., the temperature in cooling chamber was re-
duced by 4°C every hour within the range of —5...
—32°C; in another case, the temperature was lo-

rennial plant,
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Mepe npu temneparype 24°C. 3HauMMOCTb pa3iu-
Yuii CpaBHMBAaEMBIX BBIOOPOK Ui TpeX HE3aBU-
CHUMBIX DKCIIEPHMMEHTOB OLIEHUBAJIM C TOMOILIBIO
t-kpurepusi CTbIOAEHTA MOCJIEC NPOBEPKH HOPMallb-
HocTu pacnpenenenus no meronuke H.JL. Ymombe-
Ko# [25].

W3BecTHO, YTO UIMTEIBHOCTb XPAHEHHUS CEMSH
B KM3HECIIOCOOHOM COCTOSIHMM 3HAYMTEJIBHO 3aBU-
CHUT OT BJIIAKHOCTH W TeMIleparypsl xpaHeHus [19,
34]. Inst ceMsiH OONBIIMHCTBA BUIOB PAcTEHUH OII-
TUMallbHAsl BIKHOCTh cocraBisieT 4—7% [34]. Bu-
JOCTIEIIM(PUIHOCTD PEAKIUK CEMSIH Ha TeMIIepaTypy
XpaHEHUS! M CKOPOCTh 3aMOpaKHBAHHS-OTOIPEBa
MoKa3aHa BO MHOTHX HccieaoBaHusx [19, 26, 33].
B Hameit pabore ncnonp30Bany Ba crnocoda Kpuo-
KOHCEpBUpOBaHUsl ceMsiH Peganum harmala L. u
Serratula dissecta Ledeb. [14]. IlepBerit criocob — 3a-
MOpakuBaHue 0e3 KpHONPOTEKTOpoB. Temiieparypy
B XOJOAWJIBHOM Kamepe KaIbplli yac CHMXKAIM Ha
4°C B muamnaszoHe —5...—32°C; B JApyroM BHJE IKC-
MEpUMEHTa TEMIEpaTypy KaXIbli 4Yac MOHWKaJIH
Ha 8°C B auanazone —5...—50°C. [Ipu 3ToM 50 Ha-
yaja CIEAYIONEero 4aca Ouomarepual HHKYOHpO-
BaJI TIpH 3aJaHHOM Temmeparype. [locie aToro 06-
pasipl MOMEIIAIN Ha AJUTEIbHOE XPAHEHUE B Mapbl
KuJKoro aszora. OTOrpeB CEeMsH MPOBOIMIN IPH
KOMHATHOHM Temmeparype. Bropoii criocob — cemeHa
nocie 10-MMHYTHOrO MHKYOMpOBaHUS B PacTB
KPHOIPOTEKTOPOB OBICTPO 3aMOPaKUBAIU TIPS
MOTPYKCHUEM B XHUIKUH a30T. KoHTponem ciryxu
JIM TIOKa3aTelN KU3HECIIOCOOHOCTH CeMsH @) 3aMO-

KCIIOJIb30BaJIM HETOKCUYHBIC
cmecu: 100% mnuuepuH; BOA
po3sl 10 n 20%; cmecs 102
[IeprHa Ha JUCTHIIIHPOB
WsBecTtHO, 9TO
cung (AMCO) B K

ne [12, 22, 32].
MMETHIICYITb(OK-
nn 40% mpaKTHYecKn

[PeI0TBpAaIacT CTAIIM3AIMI0, HO MPHBOAUT K
paspymeHmo JIeT 9TOMY, KakK IPaBHJIO, HC-
TIOJTB3 tpanuio 10-15% [2]. B namem
HC onblieit 6ezormacHoctu JJMCO

KoHIeHTpanusx 1, 3 u 5%. Mcnons3o-
ororpeBa Ouomarepuana: OBICTPBIN
(Ha BomsHOM Oane 40°C) u MemieHHBIH (Ha BO3-
nyxe npu tremmeparype 22°C). Panee BnusiHIE KpHo-
IIPOTEKTOPOB HAa CEMEHHOHM Mmarepuall 0e3 3amopa-
’KUBAaHUS HE UCCIEIOBAIM, IMOCKOJIbKY TIHUILECPUH
U caxapo3a He SIBISIIOTCS TOKCUUYHBIMU BELIECTBA-
mu, a IMCO mnpuMeHsIi B 0€30MacHBIX ISl CEMSTH
KOHIeHTpauusix [2, 22, 30, 31, 35]. 3naunmMocTs pasz-
JIUYANA CPaBHUBAEMBIX BBHIOOPOK OIIEHWBAIH C TIOMO-
pio t-kputepus CThIOIEHTa TIOCIe TIPOBEPKH HOP-
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wered each hour by 8°C within the range of
—5...-50°C. Before the beginning of the next hour,
the biomaterial was incubated at the given tempe-
rature. Hereafter, the samples were stored for a
long time in liquid nitrogen vapour. The seeds
were warmed at room temperature. The second
method was the rapid freezing of seeds by a direct
immersion into liquid nitrogen, after 10 min incu-
bation in cryoprotectant solutions. The indices of
seed viability prior to freezing were the control.
Different cryoprotectants were used for freezing
of the cultivars with variations in the structure of

mixtures, i. e. 100% glycerol;
rose aqueous solutions; a mixfur
and 50% glycerol with dlstllled

t at a concent-

were applied in experiment:
revent virtually

foxide (DMSO) cryoprot,
ration of 40% has bee
any crystallization lead to cell injury,

therefore, a conc 0f?10-15% is more con-
ventional [2]. study DMSO was used in
safe cqnee trations I, 3 and 5%. Two types
of biom. ing were applied, i. e., rapid
(in 4 Xer bath) and slow (in air at 22°C).

effects of cryoprotectants on seed

1rnethy1 sul-

DMSO was used in concentrations safe for seeds
7-19, 35]. The significance of the differences
of compared samples was evaluated using Student's
t-test after checking the normality of the distribu-
tion. The differences were considered statistically
significant at p < 0.05. Numerous findings for pol-
len and cuttings were statistically processed using
StatSoft Statistica 13.0 software (TIBCO Software
Inc., USA).

Results and discussion

Table 1 shows the indices of initial (prior to cryo-
preservation) viability of black currant cuttings (Ri-
bes nigrum L.) and the index after cryopreservation.

The initial viability index of currant cuttings
among cultivars was 80-90%; after storage in liquid
nitrogen vapour, the viability of cuttings decreased
significantly for all the cultivars compared to the
initial one: from 6.4 (Severnoye siyaniye) to 10.6%
(Olesha) (Table 1). During spring-summer, the plants
grew well, in summer they sprouted young healthy
shoots and formed fruitful buds the following year.

The results of viability evaluation for sweet
cherry pollen of 17 cultivars (Cerasus avium L.
Moench) prior to and after cryopreservation are
presented in Table 2. After storage of pollen of
Iput’, Rondo, Krasnaya Plotnaya, Orlovskaya rozo-
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MaJbHOCTH pacrpenesneHus. Pazmuuuns
CUNTAIM CTATUCTHUUYECKH 3HAUYUMBIMU
npu p < 0,05. Craructuueckyio obpa-
00TKy OOJBIIOrO KOJMYECTBA AAHHBIX
HCCIICIOBAHUSl TBUIBIBI M YEPEHKOB

Tabnuua 1. MNokasaTtenu Xn3HecnocobHOCTUN YEPEHKOB YEPHOW
cMopoauHbl Ribes nigrum L. oo v nocne xpaHeHnsi B napax XuWakoro

asorta no gaHHbiM 2017 1. (M + SE)

Table 1. Viability indices of cuttings of Ribes nigrum L. black currant
prior to and after storage in liquid nitrogen vapour saccording

to the data of 2017 (M + SE).

BBITIONHSIIM B Tporpamme  «StatSoft
o W 6 %
Statistica 13.0» («TIBCO Software Howmep N iability of euttings. % ,
KaTtanora Ha4YnMoCTb
IIIC.», CH-[A) Coprt BUP pasnununii (p)
Cultivar _Code nocne XpaHeHus B Significance of
in VIR ucxogHaa | napax swuakoro asorta | differences (p)
Pe3y.]'[LTaTI)I u 06cy>lc11elme catalogue Initial After storage in liquid
B Tabn. 1 mpuBeneHsl Moka3aresin nitrogen vapors
HUCXOMHOH (10 KPUOKOHCEPBUPOBAHUS
A (20 xp pBHUp 2 ‘?_22’]‘:" 32651 | 83,3 +0,9 73,3+ 1,8 ,007
YKU3HECIIOCOOHOCTH YEPEHKOB YEpPHOM
cMmopoauHsbl (Ribes nigrum L.) u nocine Konbokui oyBennp | 40740 | 90.7 4 0.7
o . 1 =0,
KPHUOKOHCEPBUPOBAHUSI. Kol"skiy suvenir
ITokazarens UCXOTHOUM >KU3HECIIO- Cioppws Encakoso | 40130 | 83,5 4 19
COOHOCTH YEpPEHKOB CMOPOIMHBI I10 Syurpriz Elsakovoy e
copram coctasisul 80-90%, nocne Kpu-
CeBepHoe cuAHue 40738 907 + 0.7
OKOHCEPBUPOBAHMS B Mapax >KHUIIKOTO Severnoye siyaniye S0
a30Ta TIPOIIEHT JKU3HECIIOCOOHBIX de-
Onewa 42634 +0,7 0,006
PEHKOB TIO CPaBHEHHUIO C WCXOIHBIM Olesha = '
3HaYMMO CHU3WIICS Y BCEX COpPTOB: OT
6,4 (copt Ceepnoe cusiaue) 1o 10,6%
(copt Omemra) (Tabmn. 1). B mepuon BecenHe—jeTneit  vaya ide maguskirss, Témmu and Re-

BEreTallMy PAcTEHHUs] XOpPOLIO pPa3BUBAIIUCH, JIETOM
OHHU JJaJIN MOJIOZIBIC 3/I0POBBIE MOOETH U 3aJOKUIH
Ha CJICAYIOUIMI TOA TIOJOHOCSIIIE OYKH.
Pesynbrarel oleHKH MOKa3aTemsl >KU3HECHOoco0-
HOCTH TBUIBLEI 17 copToB uepemnu (Cerasus av
L. Moench) mo u mocie KpHOKOHCEPBHPOBAHH
npezacrasieHsl B Tadn. 2. [locie kpruokoHcepBUpOBa-
Hug neuiblibl  coptoB  UnyTth, Ponpo, Kpachas
[InotHas, OpnoBckast po3oBas, Veidenbergi gu-
skirss, ToOmmu u Peunma mokasanp
COOHOCTH 3HAUYMMO YBEINY
HOuka, AiebacTpoBas, bpsHc
JINHA — 3HAYUMO CHU3UJICS —1%:9%), y copToB
Jlenunrpasackast po3oBasi, ocroka, KpacHas
a u Kati — pa3nu-

IToka3arens
J0 U Tocie
9 COpTOB CIUBBLI TUILIOUI-
rem. 1y 13 copToB CIMBHI J10-
domestica L. (tabn. 3). Mcxonnas
OCTh TBUIBIIBI Yy OOpa3loOB CIUBEI
IUILIOUIHOU Prunus rossica Erem. 3HaUUTENBLHO
pasiaryaeTcs, YTo ONpeAeIseTCs, TO-BUIUMOMY, COP-
TOBBIMH OCOOEHHOCTSIMH U TIOTOJIHBIMU YCJIOBUSMHU
B Tiepuoj; (QOpPMHUPOBAHUS MYKCKOTO TaMeTO(HTa.
Y 9-tu coptoB ciauBHl Prunus domestica L. (Bcero
13 copToB) TMoOKa3zareiah HCXOMHON IKHU3HECTIOCO0-
HOCTH TBUIBIIBI 3HAYUMO TIpeBbIcKI 25,27%. YKuz-
HECIOCOOHOCTh MBLIBIBI COPTOB CIUBBI JOMAIIHEH
3araIHoeBpoIieiickoro npoucxoxkaenus: Pixy u Vil-
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ics, the viability index increased signi-
nochka, Alebastrovaya, Bryanskaya
Adelina cultivars it was significantly
(by 8.7-17.9%), in Leningradskaya ro-
zovaya, Zarya Vostoka, Krasnaya Sladkaya, Pa-
1 Astakhova, Raditsa and Kati cultivars the
ifferences were insignificant.

The plum pollen viability prior to and after
cryopreservation in liquid nitrogen vapor was
studied in 9 cultivars of Prunus rossica Erem.
diploid plum and in 13 cultivars of Prunus domes-
tica L. garden plum (Table 3). Initial viability of
pollen in Prunus rossica Erem. diploid plum samp-
les considerably differs, that is likely determined
by the wvarietal characteristics and weather con-
ditions during the formation of male gametophyte.
In 9 varieties of Prunus domestica L. plums (out
of 13 varieties), the initial viability of pollen sig-
nificantly exceeded 25.27%. The pollen viability
of garden plum of Western European origin Pixy
and Vilmitar, as well as Sinyaya Porkhovskaya
(Pskov Region, Russia) was less than 10%, due to
their varietal characteristics. After storage the via-
bility index of Prunus rossica Erem. pollen of
Aureus, Podarok Sankt Peterburgu, Nel9-32 cul-
tivars was significantly increased; in Asaloda, Timi-
ryazevskaya and Nesmeyana cultivars it was sig-
nificantly decreased compared to the initial index,
in Mara, Soneyka and Ne 34-33 cultivars the
differences were insignificant. After cryopreserva-
tion of Prunus domestica L. garden plum pollen
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Tabnuua 2. MNMokasaTenu XX1U3HecnocobHOCTM MbinbLbl YepellHn Cerasus avium L. 0o 1 nocne XxpaHeHus B napax

XKNAKoro asorta no AaHHbiM 2017 . (M £ SE)

Table 2. Viability indices of Cerasus avium L. sweet cherry pollen prior to and after storage in liquid nitrogen vapour

according to the data of 2017 (M £ SE)

MpopacTanue nbinbubl, %
Pollen germination, %
c Homep katanora 3HaqMM(3°Tb
opT Code in VIR pasnuanii (p)
Cultivar catalogue Sl_gmflcance of
0O KPMOKOHCepBUpoOBaHUA rnocne KPMOKOHCepBUpoOBaHUA differences (p)
Prior to cryopreservation After cryopreservation
TNenurirpanckan pososan 5724 61,8 + 4,0 67,8 + 2,2 0,181
Leningradskaya rozovaya T T !
VI';'Z:,*’ 42192 17,6 + 2,4 65,7 + 3,3 <'0,001
3apa Boctoka 42122 60,3 + 6,5 0,540
Zarya Vostoka T !
Ronno 15882A 46,4 = 3,2 < 0,001
Kpacran nnornan 5713 18,6 + 1,6 + 3,1 < 0,001
Krasnaya Plotnaya T ’ - !
Hpachan cnaakan 5714 53,7 + 4,5 0,549
Krasnaya Sladkaya e 4
BpAaHckaa Po3oBans
Braynskaya rozovaya 15874A 37,1 £ 2,9 0,001
ApenuHa
Adelina 15873 36,2 + 2,0 < 0,001
Ane6actposan 52 43,9 + 2,9 35,0 + 1,3 0,004
Alebastrovaya s T !
Opnoeckaa Posoeana
Orlovskaya rozovaya 99 14,0 + 1,3 31,8 £ 1,6 < 0,001
MamATn AcTtaxo
Pamyati Kh 15903A 35,6 + 4,4 31,4 + 1,4 0,351
42092 23,5 + 3,5 31,0 £ 2,4 0,086
38712 21,5 £ 1,7 26,9 £+ 1,6 0,022
38716 15,0 + 3,4 26,1 + 2,3 0,015
Peunua 42093 13,6 + 1,3 25,0 + 1,1 < 0,001
Rechitsa
BpAHoyka
Bryanochka 42191 27,2 + 1,8 18,5 £ 1,4 < 0,001
ket 38717 14,9 + 2,2 17,6 + 1,1 0,290
50 npo6nemu Kpiobionorii i kpiomeauUUHK
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Ta6nuua 3. MNMokasaTtenb XU3HecnocoOHOCTM MbifbLibl CVBbLI AUNIouaHon Prunus rossica Erem. 1 cnvebl gomMaluHen
Prunus domestica L. 0o n nocne xpaHeHus B napax XuakKoro a3ota no gaHHeim 2017 r. (M + SE)

Table 3. Viability of pollen of Prunus rossica Erem. diploid plum and Prunus domestica L. garden plum prior to and after
storage in liquid nitrogen vapour according to the data of 2017 (M + SE)

MpopacTaxue nbinbubl, %
c Homep katanora Pollen germination, %
opt Code in VIR
Cultivars
catalogue [0 KPMOKOHCEPBUPOBAHWA | MOCHe KPUOKOHCEPBUPOBaHUA 3HauYMMocCTb pas3nuyuii (p)
Prior to cryopreservation After cryopreservation Significance of differences (p)
Tynbckaa YepHan
Tulskaya Chernaya 36704 49,2 £ 1,6 71,0 £ 2,7 < 0,001
Tartapckasa Mentaa
Tatarskaya Zheltaya 35655 63,9 + 1,3 69,1 = 2,7 0,085
HecepTHana PaHHAA
Desertnaya Rannyaya 41143 44,6 + 2,9 62,3 £ 2,2 < 0,00
Ne49-15 14571A 65,6 + 1,6 51,6 + 1,9 )
TepHocnusa Ne1l
Ternosliva Ne1 15850A 48,4 = 4 51,3 + 4,1 9
BopoH 3puk KpynHbiii
Voron Erik Krupnyi 15559A 281 = 1.8 ,001
Hapau 43018 27,9 + 5,8 0,006
Narach
Mo3pHouseTywana 19-19
Pozdnotsvetushchaya 19-19 45283 43,7 £ 2 0,010
CuHAa MNopxoBckana
Sinyaya Porkhovskaya 4016 6,0 £ 1,5 0,015
Pixy 36709 4,3 + 0,5 < 0,001
Kucaposckana Hentaa
Kisarovskaya Zheltaya 43007 0.009
Vilmitar 15380A 0,191
BeHrepka MNo3aHAA 43001 < 0,001
Vengerka Pozdnyaya !
Aypeyc
Aureus 43068 < 0,001
Acanopa
Asaloda 43046 + 3,4 36,3 + 1,9 < 0,001
Ne19-32 43047 13,6 = 1,7 28,1 + 2,6 < 0,001
TumupAseBcKkaa
Timiryazevskaya 29 + 3,8 20,5 + 1,4 0,024
Mopapok CankT-MeTepbypry
Podarok Sankt Peterburgu 56+ 1,2 105 + 2,4 0,034
Mapa
Mara 9,4 +£0,8 85 + 29 0,776
CoHeilka
Soneyka 43043 1.1 +£11 2,4 + 0,5 0,419
43069 1,9 +£0,9 1,4 £05 0,650
430042 4,4 + 1,4 0,8 £0,3 < 0,001

mitar, a Taxoke Cuneii [Topxosckoit (IlckoBckas 00-
nactb, Poccust) Obita mMenee 10%, uto oOyciose-
HO HX COpPTOBBIMU ocobOeHHOCTsMuU. llocne kpuo-
KOHCEPBUPOBAHUS IOKA3aTelb >KU3HECIIOCOOHOCTH
neuiblbl Prunus rossica Erem. copTtoB Aypeyc,
ITomapox Canxkrt-IletepOypry, Nel9-32 3Haunmo
yBeIMUWICS; y copToB Acainona, TumupsizeBckas
n HecmesiHa 3HaUMMO yMEHBIIWICS 110 CPABHEHHIO
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of Voron Erik Krupnyi, Desertnaya Rannyaya, Si-
nyaya Porkhovskaya, Tulskaya Chernaya, Pixy, Na-
rach cultivars this index was significantly increa-
sed; in Ne49-15, Kisarovskaya Zheltaya, Pozdnots-
vetushchaya, Vengerka Pozdnyaya cultivars it was
decreased, in Tatarskaya Zheltaya, Ternosliva Nel
and Vilmitar varieties, the differences were insigni-
ficant.




C UCXOAHBIM, y coproB Mapa, Conelika nu Ne 34—
33 paznuuust OblTM He3HAuuMBIL. [lociie KpHOKOH-
CEpBUPOBAHUS TBUIBLBI CIMBBI JOMAamIHed Prunus
domestica L. coproB Bopon Dpux Kpymnusrii, [le-
ceprHast Pannsis, Cunsis IlopxoBckasi, Tynbckas
Uepnas, Pixy, Hapau naHHBI mOKa3zaTelb 3HAYUMO
yBenmuumics, y oOpasnoB coptoB Ne 49-15, Ku-
capoBckast JKentas, Ilo3nmHouBerymas, Benrepka
ITo3nusis — 3HaUMMO CHU3WIICS, Y cOpTOB Tarapckas
Kenras, TeprocimBa Nel u Vilmitar pazmwans Obun
HE3HAYNMBIMH.

B Tabn. 4 mpencraBieHbl pe3yibTaThl BIWSHUS
KPHUOKOHCEPBHUPOBAHUS C JBYX3TallHBIM OXJaXKIe-
HUEM Ha MoKa3aTesb )KU3HECTIOCOOHOCTH CEeMSH rap-
Masbl Peganum garmala L. u cepnyxu pacceueHHON
Serratula dissecta Ledeb. OxnaxaeHue cemsiH rap-
Maisl g0 —30°C ¢ mocneayrouuM MOrpyKeHHeM
B JKMJIKHH a30T MPHUBOAMIO K HE3HAYUTEILHOMY
CHIDKEHUIO TTOKa3aTesiell BCXOKECTH MO CPAaBHEHUIO
C KOHTpoOJIeM. Y CeMsH, OXJaxIeHHbIX 10 —50°C
U 3aTeM IOTPYKeHHBIX B KHMIKUHI a30T, a TaKke
oxylaxaeHHbIX 10 —50°C 0e3 MmorpyXKeHus B KHJI-
KUH Qa30T, POCTOBBIE IOKA3aTeN COXPAHSUIMCh Ha
YPOBHE KOHTPOJIS IOCJIE 7-CyTOYHOIO XpaHEHHS,
YTO I03BOJISIET UCIIOIb30BaTh JaHHBIE PEKUMBI KPHO-
KOHCEPBUPOBAHUS JJISI COXPAHEHHS CEMSIH rapMaJbl
Peganum garmala L. Pe3ynsrarel aHaim3a BCXOXKECTH
CeMSH cepryxu paccedeHHoil Serratula dissecta
Ledeb. neMOHCTpHUPYIOT YBeNWYEHHE TIOKa3a
KH3HECIIOCOOHOCTH 10 CPABHEHHIO C KOHTPOJIEM B
BCEX BapWaHTax oJKcrepuMeHTa. HamboneegBrico-
KHE€ pe3yJbTaThl OBUIM MOJTYYEHBI MPH OXJIAKACHUH
o0pasnoB 10 —50°C ¢ mocieayrmum 1mo eM
B JKUJIKMH a30T.

beuto mpoBeneHo ObIcTpO
MsIH rapMmanel Peganum gar
MOTO TIOTPY)KEHHS B KU
HUEM KPHONPOTEKTOpa T.
YEHO, YTO MOce
[IOKA3aTeNy 3Haul
Y cemsH numx
B pe3ynbTar

MCTIOJIH30Ba-
(100%). Otme-

TpeBa M3ydaeMble
BETMYMINCH (Tabm. 5).
cetum ulutavicum Tzvel.
crionbzoBanmsi 100%-ro muTIepuHA
p MoKa3aTellb JKU3HECI0co0-
IOBBICHJICSI TI0 CPAaBHEHUIO C KOHTPO-
HbIC PpE3yJIbTaThl OBUIM TOJYYCHBI
SHEHHUSI CMECH PacTBOPOB TIIHIIECPH-
Ha (50%) u caxapo3ssl (10%), a Takke MEICHHOTO
ororpeBa. Ilpumenenne 10%-#1 caxapo3sl U Men-
JICHHOTO OTOTPEBA TOBBICHJIM BCXOXKECTh CEMSH
mmxMbl Tanacetum ulutavicum Tzvel. mo cpaBHe-
HUI0O C KOHTPOJBHOW TIpakTHYeckH B 2,5 pa3sa,
OJTHAKO TPH TIOBBIIIEHUH KOHIIEHTPAI[UU CaXapo3bl
o 20% XHU3HECIIOCOOHOCTH CEMSH CHHU3MIIACK.
Y cemsH mwmwkmbel Tanacetum ulutavicum Tzvel.
rmocje OBICTPOTO OTOTpPEBa Ha BOMSHON Oane ¢ 10

JIEM.
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Table 4 shows the data of effect of cryopreser-
vation with two-stage cooling on the viability index
of Syrian rue Peganum harmala L. and sawwort
Serratula dissecta Ledeb. seeds. The seeds cooling
of Syrian rue down to —30°C with subsequent
immersion into liquid nitrogen led to a insigni-
ficant decrease in germination rates if compared
with the control. Growth parameters remained
at the control level after 7 days of storage in the
seeds cooled down to —50°C and then immersed
into liquid nitrogen, as well as in the seeds cooled
down to —50°C without immersion into liquid nit-

serve the seeds of Syrian rue Pe
The analysis of the resulted®ge
seeds of sawwort Serratula dissec

NN CeEMAH

Ta6nuua 4. PocTt e nokas
rapmanel Peganum harmala L. pnyxu Serratula
KPUOKOHCEPBMPOBAHMNS
@poB (cbop 2013 1.)

Table 4. Gro
Peganum

. and sawwort Serratula
eds after cryopreservation without
ants (harvesting in 2013)

OHeprua BcxoxecTb, %
npopactanua, % Germination
Germination rate, % capacity, %
Peganum harmala L.
KoHTponb
Control 88 + 0,7 88 + 0,7
Oxnaxpenune po —30°C,
Norpy»eHue B XUAKWUA asoT % %
Cooling down to —-30°C, 70,3 £ 0.9 74 £08
immersion into liquid nitrogen
Oxnaxpaexne po -50°C,
NOrpy»eHNe B XUOKUI a3oT %
Cooling down to -50°C, 85 £ 0,5 90 = 0,7
immersion into liquid nitrogen
OxnaxpaeHne po —50°C
Cooling down to -50°C 86,9 + 0,8 91.3 £ 1,0
Serratula dissecta Ledeb.
Konrpone 60,9 = 2,0 69,6 = 2,1
Control
Oxnaxpaenne po —30°C,
Norpy»eHve B XUAKUIA asoT % %
Cooling down to —-30°C, 735 £ 2,1 794 £ 2,5
immersion into liquid nitrogen
Oxnaxpenne po —-50°C,
Norpy»eHve B XUAKWUA asoT % %
Cooling down to -50°C, 86,9 + 2,3 86.9 + 2,7
immersion into liquid nitrogen
OxnaxpaeHne po —50°C * *
Cooling down to -50°C 84,6 + 2,2 84.6 + 2,5

MpumeyaHue: * — pasnuunsi CTaTUCTUYECKU 3HAYUMbI MO
CpaBHEHMIO C KOHTponem, p < 0,05.

Note: *— differences are statistically significant if compared
with the control, p < 0.05.
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Tabnuua 5. MokasaTenun X1M3HecnocobHOCTU CEMSH TPeX BUAOB NIeKapCTBEHHbIX pacTeHni nocne obpaboTkm Kpronpo-
TEeKTOpaMmn 1 KPMOKOHCEPBMPOBAHMWS MyTEM ObICTPOro NOrPYXEeHWS B XXUAKUIA a30T No AaHHbIM cbopa 2014 1.

Table 5. Seed viability for three species of medicinal plants after treatment with cryoprotectant and cryopreservation

by rapid immersion into liquid nitrogen according to the data of harvesting in 2014

Buabl cemaH KpuonpoTekTtop C.Focg?)fo#)e?z?_a OHeprua npopacTtanua, % Bgz?x?:;;&?
Seed types Cryoprotectant ypP X Germination rate, % O
warming capacity, %
KoHTponb
Control 70 + 0,2 75 + 0,2
lFapmana (Peganum garmala L.) A 85 + 09 9 + 10
: 4 % L *
Syrian rue Peganum garmala L. TnuuepuH 100% =0 =
0y
Glycerol 100% B 40 + 0,8* 40 + 0,7*
KoHTponb
Control 33 £2
A 20 + 0,8*
Fnuuepuxd 100%
0
Glycerol 100% B 38 + 1,1%
A 62 + 1,6*
Caxapo3za 10%
Muxma ynyTasckaa (Tanacetum ulutavicum Tzvel.) Sucrose 10% B
Tansy Tanacetum ulutavicum Tzvel.
A
Caxaposa 20%
Sucrose 20% B
Caxapo3sa 10%, A 44 + 1.8
rnuuepuH 50% ’
S 10%,
Glycorol 509% B 12 + 0,5* 36 + 0,9
KoHTponb
Control 32,1+ 1.1 40,7 £ 1,2
46,9 + 1,8* 53,2 + 1,9*
39,56 + 1,6* 45,7 + 1,7
50 + 1,3* 68 + 2,0*
Cepnyxa pacceveHHan (Serratula dissecta Ledeb.)
Sawwort Serratula dissecta Ledeb. 83,3 = 1,8* 100 + 2,0*
52 + 1,2* 60 £ 1,4*
B 60 + 1,3* 74 £ 1,3*
LepuH 100% A 58 + 1,8* 64 £ 1,9*
0
0
Glycerol 100% B 74 + 1,6 80 + 1,7+

Notes: A — slow war
compared with the It

n TBOpaMK cCaxapo3bl OTCYTCTBOBalia
BCXO C€CTh NpPpU HCIIOJB30BAHUEC HOAaHHOI'O
KpHuoImpo da PEKOMCHAYETCA TOJIBKO MCIJICH-

HBId oTorpeB (Tadn. S5). B umccnenoBaHbl 3a-
mTHBIe cBolictBa mmnepuHa (100%) u Oeszomnac-
Heix KoHueHtpauuii JIMCO na cemenax Serratula
dissecta Ledeb. IlpuMeHeHHE KpUOTIPOTEKTOpa
JIMCO B wuccnenyeMbIX KOHUEHTpPALUSAX YBEJH-
YHUJIO BCXOXKECTh CEMEHHOI'0 Marepualia Mo cpaBHe-
HHUIO C KOHTpOJEM, Haubojee BBICOKHE IOKA3aTeIH
OTMEUYeHBI TpH KoHIeHTparuu 3% (B 2,5 pasa).
[munepun B KauecTBE KPUONPOTEKTOPA TAKXKE 3HA-
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B npu 22°C; B — 6bIcTpbIN oTOrpeB Ha BoasHomn 6aHe npu 40°C. * — pa3nnynsa cra-
KoHTponewm, p < 0.05; «—» — OTCYTCTBME BCXOXECTH.

rated a rise in viability if compared with the control
in all the experiments. The highest results were
obtained when the samples were cooled down to
—50°C and then immersed into liquid nitrogen.

Seeds of Syrian rue Peganum harmala L. were
rapidly frozen by direct immersion into liquid
nitrogen using glycerol as a cryoprotectant (100%).
It has been noted that after a slow warming the
studied indices were significantly increased (Table 5).
The viability of Tanacetum ulutavicum Tzvel. tansy
seeds was increased in comparison with the control
after using the 100% glycerol and rapid warming.
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YUMO YBEJIUYMBaJ BCXOKECTh CEMSH MO CPABHEHUIO
¢ KOHTpoJeM (Tabm. 5).

Crnemyer OTMETUTD, YTO CTPaTH(PUKAIIMOHHBIN (-
(bekT mocie rIyOOKOTO 3aMOpPaKUBAHUS CYXHX Ce-
MSIH TPOSIBIISETCS HE BCEra, MPU MPOPAIMBAHUH
CEeMsIH TMOCIe KPUOKOHCEPBUPOBAHUS ISl TPEOJIO-
JICHUsST COCTOSIHUSI TIOKOSI HEOOXOIUMO MpPOBO-
IUTh CTpaTU(GUKANNIO B XonomwabHuke mipu 4°C.
Tak, KPHOKOHCEPBUPOBAHUE HE IMOBIHSIIO HA JJTHU-
TEIHLHOCTh CTPATU(DHUKAITIN U BCXOXKECTh CEMSH s10-
JIOHW, KJIEHA OCTPOJMCTHOTO W KJIEHA TaTapCKOro
[11, 23]. B kauectBe HeoxumaHHOTO 3P (hekra mocie
KPHUOKOHCEPBUPOBAHHUSI ObLIa BBISBICHA CTpaTH(du-
Kaiyst y cemsiH Tanacetum ulutavicum Tzvel. n Ser
ratula dissecta Ledeb.

Takum 00pa3oM, MPHU KCIOJIL30BAHUM HETOKCHY-
HBIX KPHUOIIPOTEKTOPOB U WX CMECH JUIsl XPaHCHUS
PACTHTEIBHBIX OOBEKTOB B HHU3KOTEMIICPATYPHBIX
YCIIOBUSIX TOBBIIIAJICS MOKa3aTeb UX BEDKABAEMOC-
Td. KpoMe TOro ycTaHOBICHO, YTO BapUATHBHOCTD
MOJYYCHHBIX PE3yNIbTaTOB OOYCIIOBIICHA COPTOBbI-
MU, OCOOCHHOCTSIMH U BHJOM PAcTUTEIHHOTO Mare-
puana.

BoiBoabl

1. Tloka3zarenp 3JKHM3HECTIOCOOHOCTH YEPEHKOB
4epHOU CMOPOAWHBI Ribes nigrum L. y Bcex cop-
TOB TIOCTIE KPHOKOHCEPBUPOBAHUSI CHHU3WIIACH, HA
6,4-10,6%. PacTeHus B MOJNEBHIX YCIOBUAX XOP
Pa3BUBAIUCH, JIETOM CPOPMHUPOBAIH 3J0POBBIC MO
Oerv M 3aJOKWIM Ha CICAYIOMMH IOl IJIQIOHO-
CSIIIIUE MTOYKH.

2. Ilocne KpuOKOHCEPBUPOBAHHUS TbLIb 1I-
uu Cerasus avium L. Moench (Bcerg
KazaTelb €€ >KU3HECIIOCOOHO
guiicst (7 COPTOB), COXPAHUIICS
(6 coproB), TOCKOJIBKY pa3
MH, ¥ 3HAYAMO CHUBHIICS (.

YBEJIH-
YpOBHE
HE3HAYMMbI-

WSl TBUTBIBI CIIH-
ica Erem. (Bcero 9 cop-

3 copra) U 3HAYNMO CHH-
UBBI goMaimnHer Prunus do-
COpPTOB) JAHHBIN IOKA3aTeIh
uwica (6 coproB), HE H3MEHMJICS
¢ KoHTposieM (3 copTa) W 3HAYNMO
cHuswics (4 copra).

4. HauGonee 3(QeKTHBHBIM CIIOCOOOM KpPHO-
KOHCEpBUPOBaHUSI 0€3 KpPUOIPOTEKTOPOB CEMSIH
rapmainsl Peganum harmala L. Obulo OxnaxkaeHue
no —50°C ¢ mocnenyroluM MOrPY>KEHUEM B KHII-
KU a30T u oxnaxzaeHue 1o —50°C 6e3 nmorpyxeHus
B KHUJKHIA a30T, a CEpIyXu pacceueHHOu Serratula
dissecta Ledeb. — oxnaxnenne po —50°C c moc-
JIeIYIOLIUM HOTPYKEHUEM B JKUAKHH a30T.
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Similar results were obtained when using a mix-
ture of glycerol (50%) and sucrose (10%) solutions
as well as slow warming. The using of 10% suc-
rose and slow warming increased the germina-
tion of Tanacetum ulutavicum Tzvel. tansy seeds
compared to the control almost in 2.5 times,
however, with an increase in the concentration
of sucrose up to 20%, seed viability was
decreased. There was no germination of tansy
Tanacetum ulutavicum Tzvel seeds after rapid war-
ming in a water bath with 10 and 20% sucrose
solutions and rapid. It could be supposed that in
case of using this cryoprotectant only slow war-
ming is recommended (Table 5
properties of glycerol (100%)®an
tions of DMSO were investig

Serratula dissecta Ledeb. s 7 Th
cryoprotectant in the st entrations even
increased the germination of, ds if compared
with the control, est rates were obser-
ved at a concentr, o (in 2.5 times). Gly-
cerol as a cry also significantly increa-
sed seed germi

(Table
N noted that stratification effect after
ing ‘of dry seeds does not always appear;

to overcome the dormant state. In particu-
ryopreservation did not affect the duration of
stratification and seed germination of apple tree,
Norway maple and Tatarian maple [3, 21]. It was
unexpected to found stratification in the seeds of
Tanacetum ulutavicum Tzvel. and Serratula dissecta
Ledeb. after cryopreservation.

Thus, when using non-toxic cryoprotectants and
their mixtures to store the plants under low-tem-
perature conditions, their survival rate was in-
creased. In addition, it has been established that
the variability of the obtained results is due to the
varietal characteristics and the plant type.

se of DMSO

Conclusions

1. The viability of cuttings of Ribes nigrum L.
black currant for all the cultivars decreased by 6.4—
10.6% after cryopreservation. The plants developed
well under field conditions, in the summer they
sprouted healthy shoots and formed fruitful buds
for the next year.

2. After cryopreservation of Cerasus avium L.
Moench sweet cherry pollen (altogether 17 cul-
tivars), its viability was significantly increased (in
7 cultivars), remained at the initial level, i. e. the
difference was insignificant (in 6 cultivars), or was
significantly decreased (4 cultivars).
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5. TlomoOpaHbl ONTHMAaIbHBIE KOHIEHTPAIIUU
KPHOMPOTEKTOPOB M CHOCOOBI OTOrpeBa CEMSIH TPeX
BHJIOB JIGKAPCTBEHHBIX PACTCHUU: rapMmaibl Pega-
num harmala L. — tmanepun 100% u MenyieHHBINH
OTOTPEB; IMIKMBI yiIyTaBckou Tanacetum ulutavi-
cum Tzvel. — caxapo3za 10% u MeAJEeHHBINA OTOTPEB;
cepryxu paccedeHHout Serratula dissecta Ledeb. —
JAMCO 3% u ObICTpBII OTOTPEB.

Ha ocHOBaHWMM TONYYE€HHBIX PE3YITHTATOB MOXK-
HO CYUTaTh, YTO KPUOKOHCEPBHPOBAHHE TO3BOJSET
COXPaHAThH IUIOJIOBO-SITOJIHBIC KYJIBTYphl U CEMEHa
JMKOPACTYIIUX JICKAPCTBEHHBIX PACTECHHUH JUTHTEIb-
HOE BpeMs 0e3 CYIIECTBEHHOW MOTEepH >KHU3HECIO-
COOHOCTH.

Hccneoosanusi noodepoicanvl 2ocyoapcmeeHubiM 3a-
Ooanuem BUP Ha evinonnenue nayuHo-ucciedo8amenbCKoul
padomul Ne 0662-2018-0003 AAAA-A17-117030910078-3
u epanmosvim Hayunvim npoexmom MOH PK «H3yuenue
COBPEMEHHO20 COCMOAHUA NONYIAYUL IHOEMUYHBIX pac-
menuti Cegepnoeo u Llenmpanvrnoco Kasaxcmana u pasz-
pabomxa Memooos COXpamenus 2eHemuieckozo mame-
puanay.
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3. After cryopreservation of Prunus rossica Erem.
diploid plum pollen (9 cultivars), its viability was
increased (3 cultivars), there were no changes (3
cultivars), and was significantly decreased (3 cul-
tivars). In the Prunus domestica L. garden plum
pollen (13 varieties) this index was significantly
increased (in 6 cultivars), remained unchanged
if compared with the control (in 3 cultivars) and
was significantly decreased (in 4 cultivars).

4. The most effective method of cryopreservation
without cryoprotectants for the seeds of Peganum
harmala L. wild rue was cooling down to —50°C
followed by immersion into liquid nitr
cooling down to —50°C withouty i
liquid nitrogen, and for Serratul
sawwort cooling down to —50°C*with
immersion into liquid nitrog

5. Optimal concentrati
the thawing methods
medicinal plants w.
glycerol and slo
L., Syrian ru

protectants and
three types of
ted. These were 100%

ing“for Peganum harmala
1 sucrose and slow warming
tavieum Tzvel tansy; 3% DMSO

for Tanacetum
and rapi for Serratula dissecta Ledeb.
SawWwW!
sedfen the obtained results, we suggest that
servation enables preserving the fruit and

ps and seeds of wild medicinal plants for
time without significant loss of viability.
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