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THE ACCUMULATION OF NUTRIENTS IN UNDER-GROUND
PARTS OF PLANTS OF THE GENUS CRAMBE L. SPP.

Objective — to study the accumulation of biochemical compounds in the under-ground part of the plants of the genus Crambe L.
in the period of early spring in the conditions of M. M. Gryshko National Botanical Garden of the NAS of Ukraine.

Material and methods. Plant material of this investigation — Crambe species (Brassicaceae Burnett): C. cordifolia Steven
(CCR), C. grandiflora DC. (CGR), C. juncea M.Bieb. (CJR), C. koktebelica (Junge) N. Busch (CKR), C. maritima L. (CMR),
C. steveniana Rupr. (CSR), C. tataria Sebeok (CTR). As control were selected plants of Armoracia rusticana P. Gaerth., B. Mey &
Scherb (ARR). All biochemical analyses were conducted using the under-ground part of plants in the period of early spring.

The determination of absolutely dry matter was done according to A.l. Yermakov, total content of sugars, ascorbic acid,
content of organic acids, tannins — according to V. P. Krishchenko, level of total ash — according to Z.M. Hrycajenko et al.,
concentration of calcium and phosphorus — according to H.N. Pochinok, antiradical activity of ethanol and water extracts —
according to W. Brandt-Williams et al.

Results. Obtained data showed that content of dry matter ranged from 16.00 % (CMR) to 22.48 % (CCR), total content of
sugar ranged from 11.03 % (CJR) to 46.48 % (CSR), content of ascorbic acid ranged from 192.85 mg% (CSR) to 483.45 mg%
(CTR), level of tannins in range from 1.64 % (CGR) to 5.12 % (CJR), content of organic acids ranged from 2.28 % (CSR)
to 3.64 % (CJR), content of ash in range from 9.24 % (CSR) to 14.67 % (CJR), level of calcium ranged from 0.76 % (CTR)
to 1.37 % (CKR),content of phosphorus varied from 0.57 % (CCR) to 1.33 % (CTR). Antioxidant activity of ethanol extracts
was in range from 6.84 % (CGR) to 11.65 % (CTR) and water extracts — from 0.76 % (CGR) to 2.52 % (CCR).

Conclusions. It can be concluded that under-ground part of plants of the genus Crambe is rich source of nutrients in the
period of early spring. Some investigated species showed higher biological activity in comparison with ARR plants. Comparative
analyze of phytochemical content of raw matter demonstrated that under-ground part of investigated plants can be competed with
other food plants such as Armoracia rusticana by content of ascorbic acid, total content of sugars, organic acids, ash, macroele-
ments etc. Total antioxidant activity of ethanol extracts of investigated plants demonstrated higher results than water extracts.

Key words: Crambe, dry matter, ascorbic acid, tannins, ash, macroelements, antioxidant activity.

10,000-year-old traces of cultivation give evidence
that plants in the family Brassicaceae Burnett are
among the oldest cultivated plants known. These
plants grow under various climatic conditions and
accumulate different bioactive compounds that are
important for human health, food and animal feed
[10, 19, 25]. Cruciferous vegetables (e.g., Chinese
cabbage, broccoli, and mustard) are a major food
crop contributing to the diet of millions of people and
are of significant importance for agricultural econo-
mies worldwide. They have been independently do-
mesticated for consumption, industrial products, and
medicine in Europe, the Middle East and Asia [16].
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One of the most interesting plants of Brassica-
ceae are the genus Crambe L. species, that indicate
the need for their widespread introduction and in-
vestigation due to promising properties such as
food, decorative, medicinal etc. [21]. Nowadays
has carried out the study with Crambe seeds for
biodiesel production, mainly due to the high con-
tent of oil in it [24]. As reported Wazilewski et al.
(2013) the crambe biodiesel is more stable than
the soybean biodiesel [26]. Raw material of these
plants has an antioxidant activity due to content of
phenolic compounds and flavonoids [15]. Plants
of the genus Crambe, as other species of Brassica-
ceae, contain glucosinolates [20]. Also, Goncalves
et al. (2013) identified that the crambe (Crambe
abissinica Hochst) can be effective in the treat-

3



O.M. Vergun, D.B. Rakhmetov, O.V. Shymanska, V.V. Fishchenko

ment of wastewater containing toxic metals by be-
ing a low cost option and a byproduct that requires
no previous treatment [29]. On the other hand,
some species of Crambe genus is threatened and
they require conservation measures [14, 16].

It was interesting to conduct biochemical com-
parative analyze of these plants with well-known
food and medical plants of Armoracia rusticana
P. Gaerth., B. Mey & Scherb (Horseradish) due to
similar pungent smell of roots. Previous data re-
sulted, that horseradish plants contain compounds
that can act as natural antioxidants and anti-can-
cer component [12, 23]. The main aim of this
study was to compare the accumulation of bio-
chemical compounds in the under-ground part of
the genus Crambe L. species and plants of A. rusti-
cana in the period of early spring in the conditions
of M.M. Gryshko National Botanical Garden of
the NAS of Ukraine.

Material and methods

Plant material was collected in M.M. Gryshko
National Botanical Garden ofthe NAS of Ukraine.
It was used to investigate plants of Crambe cordi-
folia Steven (CCR), C. grandifiora DC. (CGR),
C. juncea M.Bieb. (CJR), C. koktebelica (Junge)
N. Busch (CKR), C. maritima L. (CMR), C. ste-
veniana Rupr. (CSR), C. tataria Sebeok (CTR)
[3], as control — plants of Armoracia rusticana
P. Gaerth., B. Mey & Scherb (ARR).

All biochemical analyses were conducted using
the under-ground part of plants in the period of
early spring (the end of March) to screen accumu-
lation of some nutrients.

The determination of absolutely dry matter was
done by drying to constant weight at 100—105 °C
according to A.I. Yermakov [5]. The total content
of sugars was investigated by Bertrand method in
water extracts. The concentration of ascorbic acid
(AA) of the acid extracts was determined by a
2.6-dichlorophenol-indophenol method that bas-
ed on the reduction properties of AA. Total con-
tent of organic acids was identified by titrimetric
method with phenolphthalein. Content of tannins
was determined by titrimetric method with reac-
tion of indigo carmine discoloration. All these
analyses carried out according to V.P. Krischenko
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[4]. The level of total ash was determined using the
method of combustion in muffle-oven (SNOL
7.2-1100, Termolab) at 300—800 °C until the sam-
ples turned into white ash to constant weight ac-
cording to Z.M. Hrycajenko et al. [2]. The con-
centration of calcium was determined by titration
method of acid extracts with Trilon B. Phosphorus
content in plants was identified in acid extracts us-
ing molybdenum solution. Both these analyses
were done according to H.N. Pochinok [6].
Antioxidant capacity of the ethanolic and aque-
ous extracts was determined according to W. Brand-
Williams et al. (1995) against DPPH radical
(2,2-diphenyl-1-picrylhydrazyl) [13]. This method
based on reaction of radical discoloration. The pro-
cedure of determination of optical density measured
with 2800 UV/VIS Spectrophotometer, UNICO
at wavelength 515 nm. Optical density of the solu-
tion was measured after adding sample imme-
diately and after 10 min of incubation in the dark.
Obtained results were calculated in percentage by
using formula: ((A—A,))/A,) * 100
(A, — absorbance of the control solution (con-
taining only DPPH *); A, — absorbance in the
presence of the plant extract in DPPH ¢ solution.
Mean values of three replicates and standard
deviations are given in Table 1, 2 and Fig. 1.
Experimental data were evaluated by using Ex-
cel 2010.

Results and discussions

In the department of Cultural Flora of National
Botanical Garden of the NAS of Ukraine the bio-
chemical research of different Brassicaceae repre-
sentatives have conducted [1, 2, 28]. In this work
we compare the biochemical properties of Armo-
racia rusticana (horseradish) and Crambe species.
Horseradish has been known since ancient
times as a folk medicinal herb and as a plant of
nutritional value and culinary interest. The tradi-
tions to use horseradish plant for medicinal pur-
pose are still applied in many countries. A. rusti-
cana is a rich source of a number of bioactive
compounds such as glucosinolates, their break-
down products, phenolic compounds [8, 30]. Also,
some studies demonstrated antimicrobial, anti-
fungal, anti-inflammatory and antioxidant activity
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of horseradish extracts [8, 9, 31]. Likewise, Cirim-
bei et al. (2013) reported that horseradish root is
rich in vitamin C, B,, minerals (iron, potassium,
calcium, magnesium) [27]. According to Ciska et al.
(2017), glucoraphanin, glucoraphenin and napo-
leiferin were noted for the first time in the tissues
of horseradish [18].

As shown in Table 1 dry matter of investigated
plants of the genus Crambe was in range from
16.00 % (CMR) to 22.48 % (CCR). Control sample
of ARR showed significant difference in the con-
tent of dry matter if compare with the genus Cram-
be species by 14.49—20.97 %. Content of dry mat-
ter in under-ground part increased in the follow-
ing order: CMR > CSR > CKR > CJR > CGR >
CTR > CCR > ARR. Total content of sugar was in
range from 11.03 % (CJR) to 46.48 % (CSR) and
plants of ARR showed accumulation of sugars
20.29 %. Under-ground part of ARR has accumu-
lated total content of sugar on 26.19, 24.12, 13.47
and 1.72 % less than samples CSR, CMR, CTR

and CGR respectively. Total content of sugars in
under-ground part increased in following order:
CJR > CCR > ARR > CKR > CGR > CTR >
CMR > CSR.

It should be noted that the content of ascorbic
acid was ranged from 192.85 mg% (CSR) to
483.45 mg% (CTR). Obtained result for ARR
plants was 316.51 mg%. Level of ascorbic acid in
samples CTR, CMR, CCR was more than in con-
trol sample and difference was 166.94, 99.83 and
36.47 mg% respectively. Accumulation of ascorbic
acid was increased in following order: CSR > CKR
>CGR > CJR > ARR > CCR > CMR > CTR.

It was observed that level of tannins was in
range from 1.64 % (CGR) to 5.12 % (CJR) while
under-ground parts of ARR plants accumulated
the smallest amount of tannins (0.42 %) among
investigated plants. Level of tannins was identi-
fied in following order from minimal to maxi-
mum: ARR > CGR > CCR > CTR > CKR >
> CSR > CMR > CJR.

Table 1. The content of dry matter, vitamins, tannins and total content of sugar

in under-ground parts of plants of the genus Crambe L.

Sample Dry matter, % Total content of sugar, % Ascorbic acid, mg% Total content of tannins, %
CCR 22.48 +1.72 17.92 +1.80 352.98 £ 6.93 2.48 £0.29
CGR 21.34 £ 1.11 22.01 £1.14 220.87 £ 7.61 1.64 £0.31
CJR 19.71 £ 0.51 11.03 £ 0.54 305.08 = 8.25 5.12+0.52
CKR 19.54 £ 0.63 20.50 £ 1.84 207.85 + 8.32 4.76 £ 0.34
CMR 16.00 £ 0.72 4441 +£2.04 416.34 £ 10.16 5.09+0.42
CSR 16.52 £ 0.19 46.48 £ 0.45 192.85 + 3.94 4.93 +0.41
CTR 22.05£0.43 33.76 £ 0.48 483.45+2.95 3.52+0.31
ARR 36.97 £0.18 20.29 +0.67 316.51 £ 8.79 0.42+0.18
Table 2. The content of ash, macroelements and total content of organic acids
in under-ground parts of plants of the genus Crambe L., %
Sample Total content of organic acids Ash Calcium Phosphorus
CCR 3.32+0.27 10.53 £ 0.54 1.09 £ 0.11 0.56 £ 0.01
CGR 3.61£0.12 11.52 £ 1.10 0.89 = 0.04 1.63 £0.02
CJR 3.64 £0.15 14.67 = 1.31 1.18 £ 0.07 1.61 £0.07
CKR 3.19 +£0.27 14.44 + 1.68 1.37 £ 0.08 0.64 £0.03
CMR 4.00 £0.13 11.47 £ 0.83 1.36 = 0.06 0.63 £0.04
CSR 2.28 £0.28 9.24 £ 0.59 0.92 £ 0.07 0.92 £0.02
CTR 3.59 +£0.05 9.64 +£0.03 0.76 £ 0.04 1.33 £ 0.04
ARR 2.50 £ 0.07 5.86 £0.37 0.74 £ 0.05 0.98 £0.02
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Fig. 1. Antioxidant activity of ethanol and water extracts of plants of the genus Crambe L. (%):

Et — etanol extracts; W — water extracts

Total content of organic acids was ranged from
2.28 % (CSR) to 3.64 % (CJR) while ARR plants
had similar sign to CSR plants (2.50 %) (Table 2).
Samples of CTR, CMR, CKR, CJR, CGR, CCR
contained more organic acids than control sam-
ple. Concentration of total organic acids increased
in investigated plants in following order: CSR >
ARR > CKR > CCR > CTR > CGR > CJR >
> CMR.

Content of ash was in the range from 9.24 %
(CSR) to 14.67 % (CJR) and increased in follow-
ing order: ARR > CSR > CTR > CCR > CMR >
CGR > CKR > CJR. Level of calcium was ranged
from 0.76 % (CTR) to 1.37 % (CKR) and increased
in following order: ARR > CTR > CGR > CSR >
>CCR > CJR > CMR > CKR. Content of ash and
calcium in control plants was less relatively investi-
gated plants of Crambe. Content of phosphorus va-
ried from 0.56 % (CCR) to 1.33 % (CTR). Plants
of CGR, CJR and CTR contained more phospho-
rus than plants of ARR. Concentration of phos-
phorus in investigated plants increased in following
order: CCR > CMR > CKR >CSR >ARR >CTR >
> CJR > CGR.

We were interested to measure the antiradical
capacity of different extracts of investigated plants

6

(Fig. 1). It was chosen ethanol and aqueous ex-
tracts for experiment only. In classic investigation
of antioxidant activity, it is customary to deter-
mine inhibition of DPPH radical in the methanol
extracts also [13]. We proceeded from the fact that
plants A. rusticana are used as food plants with nu-
merous properties for human healthy [12]. Pre-
vious data on antioxidant capacity of extracts of
leaves and under-ground parts of horseradish show-
ed strong activity [22]. The purpose of this study
was to compare biochemical capacity of plants of
Crambe and A. rusticana to recommend it for pos-
sible use.

Figure 1 demonstrates antioxidant activity of
plant extracts of Crambe species and ARR. Gener-
ally, ethanol extracts of investigated plants showed
inhibition of DPPH radical solution more than
water extracts. Antioxidant activity of ethanol ex-
tracts was ranged of 6.84 % (CGR) to 11.65 %
(CTR) whereas ethanol extracts of ARR plants
showed inhibition by 13.75 %. Antioxidant capac-
ity of water extracts for plants of the genus Crambe
was ranged from 0.76 % (CGR) to 2.52 % (CCR).
This result was less than for ARR control plants.
Minimal results were obtained for CGR plant ex-
tracts, and inhibition index of ethanol extract was
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9 times more than water extracts. The highest in-
dex was marked for CTR plants (ethanol extracts)
and CCR plants (water extracts). Difference be-
tween maximal indexes of different extracts was
in 4.6 times more for ethanol solutions. Accord-
ing to Tomsone et al. (2012) the scavenging activ-
ity of DPPH radical of root extracts of A. rusticana
ranged from 1.16 to 20.56 % depending from vari-
ety [23]. Analyzed water extract of AAR showed
DPPH free radical scavenging activity of 46.22 %
as reported Istrati et al. (2013) [17].

Conclusions

This is the study providing results on biochemical
properties of under-ground parts of plants of the
genus Crambe L. Study showed that plant raw ma-
terial of investigated plants are valuable source of
nutrients such as dry matter, vitamin C, tannins,
macroelements, ash, organic acid in early spring.
Comparative analysis between investigated plants
and plants of Armoracia rusticana demonstrated
that in under-ground part of A. rusticana content
of dry matter was the highest. Plants of Crambe
prevailed in content of ash and calcium. Summa-
rizing obtained data, it can be noted that investi-
gated plants even after winter period are able to
accumulate nutrients such as vitamins, macroele-
ments, soluble sugars, tannins etc.
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O.M. Bepeyn, JI.b. Paxmemos,
O.B. lllumancovka, B.B. Diwenxo

HauionanbHuit 6oTaHiuHWMIA caf
iMmeHi M.M. Tpumka HAH Ykpainu,
VYkpaina, M. Kuis

HAKOITMYEHHA IMTOXNWBHUX PEHOBUH
Y MIJA3EMHIN YACTUHI POCJIMH BUIIB
POY CRAMBE L.

MeTta — J0CHiAUTH HAKOMMUYEHHS 0iOXiMiUHUX peYOBUH
y mig3eMHiil yactuHi BuniB poay Crambe L. y paHHbOBeC-
HAHUI mepion B ymoBax HalioHaabHOro 0O0TaHiYHOrO
cany iMmeHi M.M. Tpumka HAH Ykpainu.

Marepian Ta MeToau. PociiuHHMIT MaTepian 1LibOro a0-
chimxeHHs1 — Bunu pony Crambe L. (Brassicaceae Bur-
nett.): C. cordifolia Steven (CCR), C. grandiflora DC.
(CGR), C. juncea M.Bieb. (CJR), C. koktebelica (Junge)
N. Busch (CKR), C. maritima L. (CMR), C. steveniana
Rupr. (CSR), C. tataria Sebeok (CTR). Pocnuuu Armora-
cia rusticana P. Gaerth., B. Mey & Scherb (ARR) ciyrysa-
JI KOHTpoJieM. 151 Bcix OioXiMiYHMX aHali3iB BUKOPHUC-
TOBYBAJIU ITiA3¢MHY YaCTUHY POCIHUH Yy PAHHbOBECHIHUIMA
nepion. AGCONIOTHO cyXy Macy Bu3Havaiu 3a A.l. €Epma-
KOBUM, 3arajbHUI BMICT LIYKpPiB, piBeHb acKOpOiHOBOI
KWCJIOTH, OPTaHiYHUX KUCJIOT, IyOUIbHUX PEYOBUH — 3a
B.I1. KpuiieHkoM, 3arajbHuil BMicT 3011 — 3a 3.M. Ipu-
11a€HKO, BMICT Kabllito Ta hochopy — 3a X.H. [TouuH-
KOM, aHTUPaIUKaJbHy aKTMBHICTh €TaHOJBHUX Ta BOI-
HUX ekcTpakTiB — 3a W. Brandt-Williams et al.

Pesyasratu. BcTaHOBIIEHO, 1110 BMIiCT CyX0i peYOBUHU
craHoBuB Bix 16,00 % (CMR) no 22,48 % (CCR), 3araiib-

10

HMii BMicT 1tykpiB — Bim 11,03 % (CJR) 1o 46,48 % (CSR),
BMicCT acKop6iHOBOI Krcaotu — Bin 192,85 Mr% (CSR) no
483,45 mr% (CTR), nyounpHux pedyoBuH — Bim 1,64 %
(CGR) 10 5,12 % (CJR), opraHiyHux K1ciot — Bin 2,28 %
(CSR) mo 3,64 % (CJR), 30mu — Bin 9,24 % (CSR) no
14,67 % (CJR), xanbuio — Bin 0,76 % (CTR) mno 1,37 %
(CKR), docdopy — Bin 0,57 % (CCR) mo 1,33 % (CTR).
AHTUOKCHIAHTa aKTUBHICTb €TAaHOJBbHMX €KCTPAKTIB CTa-
HoBwiIa Bin 6,84 % (CGR) mo 11,65 % (CTR), BomHux —
Bin 0,76 % (CGR) mo 2,52 % (CCR).

BuchoBku. [TigzeMHa yacTrHa pociauH BULiB pony Cram-
be L. — LliHHe IXepeso MOXMBHUX PEYOBUH Y pAHHbOBEC-
HsIHUM niepion. Jlesiki 3 JOCTiIKYyBaHUX POCIMH BUSBUINA
BUIY OiOJIOTiYHY aKTUBHIiCTh IMOPIBHSIHO 3 pOCIMHAMU
Armoracia rusticana. I1opiBHSUIBHUI aHaTi3 (hiTOXiMIYHOTO
CKJIaJly CUPOBMHM TOKa3aB, 10 AOCIiIKYBaHi pOCIMHU
MOXYTh KOHKYPYBAaTH 3 IHITUMU XapuOBUMU POCIMHAMMU,
HaIpuKJian, 3 Armoracia rusticana, 3a 3araJJbHUIM BMiCTOM
aCKOpOIiHOBOI KMCJIOTHU, LIYKPiB, OPraHiYHUX KHUCJIOT, 30-
JIM, MIKpPOEJIEeMEHTIB TOll0. 3arajibHa aHTUOKCHJIAHTHA
aKTHUBHICTh €TAaHOJIbHUX €KCTPaKTIiB AOCIIIXKYBaHUX POC-
JIMH OyJ1a BUIIOIO, HIXK BOTHUX.

Kmouosi cioBa: Crambe, cyxa pedoBrHa, aCKOpOiHOBA KUC-
JloTa, yOUJIbHI peYOBMHMU, 30J1a, MAKPOESJEMEHTU, aHTU-
OKCHIaHTHA aKTUBHICTb.

E.H. Bepeyn, JI.b. Paxmemos,
O.B. lllumanckas, B.B. Puwenko

HauuoHanbHbIi O0TaHUYECKUI cafl
umenu H.H. Ipumiko HAH Ykpaunsl,
VYkpauHa, . Kues

HAKOIUIEHUE IMUTATEJIbHBIX BEHIECTB
B IMOJI3EMHOM YACTU PACTEHW I BUOB
POJA CRAMBE L.

Iems — MccaenoBaTh HaKOIICHUE OMOXUMUYECKUX Be-
LIECTB B OA3EMHOI YacTu BUAOB poaa Crambe L. B paH-
HeBeCeHHU Tiepro B ycaoBusix HarmoHanpHoOro 6ota-
Huyeckoro cana umenu H.H. Tpuinko HAH YkpauHsl.
Marepuaa u Metonpl. PacTutebHBIN MaTepua JaH-
HOTro uccienoBaHus — BUnbl poaa Crambe (Brassicaceae
Burnett.): C. cordifolia Steven (CCR), C. grandiflora DC.
(CGR), C. juncea M.Bieb. (CJR), C. koktebelica (Junge)
N. Busch (CKR), C. maritima L. (CMR), C. steveniana
Rupr. (CSR), C. tataria Sebeok (CTR). Pacrenust Armo-
racia rusticana P. Gaerth., B. Mey & Scherb (ARR) ciy-
KU KOHTpOoJieM. JIJisT Bcex OMOXMMUYEeCKUX aHAIN30B
KCIIO0JIb30BaJIM MOI3EMHYIO YaCTh pacTeHUI B paHHEBe-
CEHHUI mepro. AGCOIIOTHO CYXYIO0 MacCy Ompeaesin
no A.M. EpmakoBy, o0lliee copepKaHUe caxapoB, YpO-
BEHb aCKOpPOMHOBOI KHCJIOTbI, OPTAaHUYECKUX KHCIIOT,
nyounbpHbIX BelecTB — 1o B.I1. KpulieHko, o6iiee co-
nepxanue 3oibl — 1o 3.M. IpuliaeHko, comaepxkaHue
kanpuus u dhocpopa — no X.H. [MounHky, aHTUpanu-
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KaJIbHYI0 aKTUBHOCTb 3TAHOJIbHBIX M BOIHBIX SKCTPaK-
ToB — 1o W. Brandt-Williams et al.

Pe3ynbraThbl. YCTaHOBJICHO, YTO CONEPKaHME CYXOTo Be-
1ecTBa cocTaBuio ot 16,00 % (CMR) mo 22,48 % (CCR),
obiee comepxanue caxapoB — ot 11,03 % (CJR) mo
46,48 % (CSR), conepxxaHue acKOPOMHOBO#I KUCIOTHI —
ot 192,85 mr% (CSR) no 483,45 mr% (CTR), nyGuabHbIX
BeniectB — oT 1,64 % (CGR) 1o 5,12 % (CJR), opranuye-
ckux kucnot — ot 2,28 % (CSR) no 3,64 % (CJR), 307161 —
019,24 % (CSR) 1o 14,67 % (CJR), kanbius — ot 0,76 %
(CTR) 1o 1,37 % (CKR), docdopa — ot 0,57 % (CCR) no
1,33 % (CTR). AHTHOKCHIAHTast aKTUBHOCTh 3TAHOJIbHBIX
eKCTpakToB coctaBisuia ot 6,84 % (CGR) mo 11,65 %
(CTR), Bogubix — o1 0,76 % (CGR) 0 2,52 % (CCR).

BeiBonbl. [lomseMHasi 4acTh pacTeHMil BUIOB poja
Crambe — TIEHHBIN MCTOYHUK MMUTATETHHBIX BEIECTB B

ISSN 1605-6574. Inmpodykuyis pocaun, 2018, Ne 2

paHHeBeceHHMI mepuon. Hekotopwie M3 mcciaemnoBaH-
HBIX PacTEHUI MPOJEMOHCTPHUPOBAIN 00Jiee BBICOKYIO
OMOJIOrMYECKYI0O aKTUBHOCTh 110 CPaBHEHUIO C pac-
TeHUsIMU Armoracia rusticana. CpaBHUTEJIbHBII aHAIN3
(PUTOXMMUYECKOIO COCTaBa ChIPhs MOKa3ajl, YTO UCCIIe-
JIOBaHHbIE PACTEHUsI MOTYT KOHKYPHUPOBATh C IPYTUMHU
MUIIEBBIMU PAaCTEHUSIMU, HaIpuMep, ¢ Armoracia rusti-
cana, 1o o0LIEMY COAEPXaHUIO caxapa, aCKOPOMHOBOI
KHCJIOTBI, OPraHUYECKUX KUCJIOT, 30JIbI, MAKpOETEMEH-
ToB U T.A. O01Iasi aHTMOKCUAAHTHAs aKTUBHOCTb 3Ta-
HOJIbHBIX 3KCTPAaKTOB HCCJIEAYEMBIX pacTEHHWI Oblia
BbIIIIE€, YEM BOJIHbIX.

Kmouesble cioBa: Crambe, cyxoe BelIeCTBO, aCKOpOM-
HOBasi KUCJIOTa, IyOWIbHBIE BEIIeCTBa, 30J1a, MaKpoeJse-
MEHTbI, aHTHOKCUIaHTHAsT aKTUBHOCTb.
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ANTIRADICAL ACTIVITY OF PLANT EXTRACTS
OF GALEGA OFFICINALIS L. AND G. ORIENTALIS LAM.

Objective — to estimate the antiradical scavenging ability of extracts of plants of Galega officinalis L. and G. orientalis Lam.,
depending on phase of growing in the conditions of M. M. Gryshko National Botanical Garden of the NAS of Ukraine (NBG).

Material and methods. Plant material of this investigation was two species of Galega L. (G. officinalis and G. orientalis)
collected from experimental collection of Cultural Flora Department of NBG: GOF-SV (G. officinalis, spring vegetation), GOF-B
(G. officinalis, budding stage), GOF-F (G. officinalis, flowering stage), GOF-SR (G. officinalis, seed ripening stage), GOR-SV
(G. orientalis, spring vegetation), GOR-B (G. orientalis, budding stage), GOR-F (G. orientalis, flowering stage), GOR-SR
(G. orientalis, seed ripening stage). The antiradical activity of methanol, ethanol and aqueous extracts, based on the discoloration
reaction on the solution of DPPH (2,2-diphenyl- I-picrylhydrazyl free radical), was determined by spectrophotometric method
according to Brandt-Williams et al. Biochemical preparation and analyze was carried out in the Institute of Biodiversity
Conservation and Biosafety, the Slovak University of Agriculture in Nitra (Slovak Republic) and NBG. The total content
of tannins was determined by titrimetric method according to Krischenko (water extracts with indigo carmine were titrated
by permanganate solution).

Results. We determined that methanol extracts of Galega officinalis plants had antiradical activity in range from 19.39 %
(GOF-B) to 95.18 % (GOF-SR), ethanol extracts — from 11.24 % (GOF-B) to 92.87 % (GOF-F), and water extracts — from
28.64 % (GOF-SR) to 74.63 % (GOF-F). Methanol extracts of Galega orientalis plants had antiradical activity from 20.20 %
(GOR-SR) to 91.72 % (GOR-B), ethanol extracts — from 11.74 % (GOR-SR) to 84.74 % (GOR-F), and water extracts — from
22.90 % (GOR-SV) to 77.72 % (GOR-F). The total content of tannins for G. officinalis was in range of 1.22 to 4.17 % and for
G. orientalis — from 1.55 to 4.42 % during vegetation.

Conclusions. Plant raw material of two Galega L. species is potential source of antioxidants. During vegetation antiradical activity
of plant extracts of Galega officinalis exhibited 11.24—95.18 % and Galega orientalis — 11.74—91.72 % depending on extract and

phase of growing in conditions of NBG. Generative organs such as flowers and fruits had less content of tannins than vegetative.

Key words: Galega, antioxidant activity, 2,2-diphenyl-1-picrylhydrazyl (DPPH), tannins.

Plants have played a major role in the introduc-
tion of new antioxidant and therapeutic agents
[24]. Species of Galega L. now are widely recom-
mended plants administered for production of
first-line antidiabetic drugs, which is safe and ef-
ficient in the treatment of diabetes and usually
does not induce hypoglycemia such as Metformin
[1, 8, 10, 15, 27, 28]. As reported Shojaee et al.
(2015) G. officinalis L. extracts possess com-
pounds with hypoglycemia and weight-reducing
potential [12, 18]. Karakas et al. (2012) resulted
that this plant has been used for treatment of the
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plague, malignant fevers, and parasitic infec-
tion [17]. According to Leporatti and Ivancheva
(2003), aerial parts of G. officinalis use in tradi-
tional medicine of Bulgaria and Italy for treat-
ment of hypoglycemia and for increasing milk
secretion [19].

Also, G. officinalis is used as an ornamental
plant and occurs as a weed [29]. These plants con-
tain vasicine and a poisonous alkaloid known as
galegin. Plant extracts were tested against gram-
positive and gram-negative bacteria and the anti-
bacterial effect was shown [17]. Also, an antimi-
crobial activity of G. officinalis was described and
found that extracts against bacteria was more ef-
fective than against fungus [21].
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Kiselova et al. (2006) reported, that G. officinalis
plant extracts have strong correlation between con-
tent of polyphenols and antioxidant activity [11].

Galega orientalis Lam. is very persistent with a
high yielding ability that makes focus on study of
this plant as plant raw material for energy and fod-
der production [7, 13].

The antioxidant properties of cultivated plants
are usually well recognized. There is, however,
little data about antioxidant activity of Galega
species. Therefore further studies must be car-
ried out.

Material and methods

Plant material was collected from experimental collec-
tion of Cultural Flora Department of M.M. Grysh-
ko National Botanical Garden of the NAS of Uk-
raine (NBGQG). It was selected plants of two species
of Galega — G. officinalis and G. orientalis. In this
report has used abbreviation: GOF-SV (G. offi-
cinalis, spring vegetation), GOF-B (G. officinalis,
budding stage), GOF-F (G. officinalis, flower-
ing stage), GOF-SR (G. officinalis, seed ripening
stage), GOR-SV (G. orientalis, spring vegetation),
GOR-B (G. orientalis, budding stage), GOR-F
(G. orientalis, flowering stage), GOR-SR (G. orien-
talis, seed ripening stage).

Preparation of plant raw material and determi-
nation of tannins content was done in the labora-
tory of Cultural Flora Department of NBG. De-
termination of antiradical activity of plant extracts
were conducted in the Institute of Biodiversity
Conservation and Biosafety, the Slovak University
of Agriculture in Nitra (Slovak Republic). To deter-
mine antioxidant activity of extracts was investi-
gated dried above-ground part of plants. Antiradical
activity of the methanolic, ethanolic and aqueous
extracts was carried out according to Brand-Wil-
liams et al. (1995) against DPPH radical (2.2-di-
phenyl-1-picrylhydrazyl) [9]. This method based
on the reaction of radical discolouration (colour of
the radical solution is purple). The procedure of
determination of optical density measured with spec-
trophotometer Genesis-20 at wavelength 515 nm.
Dry mass (1 g) of investigated plants mixed with 25 ml
of solvent. Extraction was carried out with metha-
nol and water during 12 hours with constant stir-
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ring on a shaker. 0.1 ml of antioxidant solution
was added to 3.9 ml of methanol DPPH-solution
(25 mg of radical per 100 ml of methanol with fur-
ther dilution). The optical density of the solution
was measured after adding sample immediately
and after 10 min of incubation in the dark. Obtained
results were calculated in percentage by using
the formula
(A;—A,):A, 100

(A, — absorbance of the control solution (contain-
ing only DPPH *); A,/ — absorbance in the pres-
ence of the plant extract in DPPH ¢ solution).

The total content of tannins was determined by
titrimetric method according to Krischenko (1983)
[3]. The samples (5 g of fresh plant raw material)
were mixed with distilled water (volume of flask
100 ml) and boiled 2 hours at the 70 °C. The su-
pernatant was analyzed by adding 10 ml of the
sample and 25 ml of indigo carmine to a 1 liter
flask and then adding 750 ml of water with follow-
ing titration against the permanganate solution
(0.1 N).

Data presented as the mean * standard devia-
tion for triplicate determinations and given in
Table 1—3. Experimental data were evaluated us-
ing Excel 2010.

Results and discussions

Medicinal plants synthesize antioxidant com-
pounds as secondary products [1, 4, 6, 22]. Plan
raw material of investigated plants is rich source of
biologically active compounds such as ascorbic
acid, lipids, carotene, tannins that makes above-
ground part of Galega species potentially rich plant
raw material with high level of antioxidant activity.
Our previous biochemical investigations showed
high content of ascorbic acid in the above-ground
part of G. officinalis (595.12 mg%), G. orientalis
(436.70 mg%). Carotene content was 2.07 mg%
and 1.49 mg% respectively [2]. Also, Shymanska
et al. (2017) found that content of carotenoids for
G. officinalis was from 0.57 to 0.88 mg-g-' and for
G. orientalis — from 0.31 to 1.05 mg-g™' (per fresh
mass) [26].

There is great number of methods for determi-
nation of antioxidant capacity of plant raw mate-
rial based on different principles. One of the most
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widely-used procedures for measurements of anti- Antiradical activity of extracts exhibit the accu-
oxidant capacity is DPPH. This method is rapid, mulation of a group of compounds that react with
simple, accurate and inexpensive assay for meas- DPPH radical and change the color of radical so-
uring the ability of different compounds to act as lution (from purple to yellow or green depending
free radical scavengers or hydrogen donor [20]. on investigated extracts ). Results of the antiradical

Table 1. Antiradical activity of plant extracts of Galega officinalis L. depending on phase of growing and parts of plants, %

Sample Part of plant Methanol extract Ethanol extract | ‘Water extract
GOF-SV All above-ground part 52.04 £2.19 23.62 £ 1.44 38.57 £ 1.65
GOF-B Buds 85.50 £ 0.52 40.05 £ 1.18 71.06 £ 3.46
GOF-B Leaves 70.43 £ 3.36 42.55+0.98 66.79 £ 0.72
GOF-B Stems 19.39 +1.13 11.24 £ 0.80 29.31 £2.94
GOF-F Flowers 92.26 + 0.68 92.87 £1.03 74.63 + 0.83
GOF-F Leaves 88.25£2.83 77.29 £ 1.36 55.33£3.48
GOF-F Stems 19.54 +1.12 20.83 £ 0.50 30.76 £ 0.73
GOF-SR Fruits 95.18 £ 1.54 53.08 £2.82 43.80 +2.26
GOF-SR Leaves 79.72 £ 3.59 62.03 + 3.01 54.63 £ 0.67
GOF-SR Stems 26.03 £ 1.05 18.80 £ 1.33 28.61 £ 1.30

Table 2. Antiradical activity of plant extracts of Galega orientalis Lam. depending on phase of growing and parts of plants, %

Sample Part of plant Methanol extract Ethanol extract Water extract
GOR-SV All above-ground part 53.96 £ 1.66 19.07 £ 2.14 22.90 £2.44
GOR-B Buds 91.72 £ 0.21 58.44 £7.26 50.38 £ 1.37
GOR-B Leaves 85.41 £2.06 43.33 £ 1.55 50.22 +£2.87
GOR-B Stems 23.69 + 1.92 12.59 £1.25 31.00 £ 1.52
GOR-F Flowers 90.88 + 0.56 84.78 £ 2.66 77.72 £4.58
GOR-F Leaves 87.72 £ 2.08 37.74 £ 3.15 48.33 + 3.06
GOR-F Stems 23.77 £ 1.81 15.59 £0.82 28.40 = 1.81
GOR-SR Fruits 90.60 £ 2.63 20.66 £ 1.43 59.72 £2.43
GOR-SR Leaves 41.78 £2.95 22.93+242 44.65 + 0.86
GOR-SR Stems 20.20 £ 0.90 11.74 £ 0.62 24.33 = 1.56

Table 3. Total content of tannins in water extracts of Galega L. species depending on phase of growing
and parts of plants, %

Sample Part of plant Tannins Sample Part of plant Tannins
GOF-SV  All above-ground part 2.56 +0.29 GOR-SV All above-ground part 1.77 £ 0.21
GOF-B Buds 2.89 £ 0.04 GOR-B Buds 2.44+0.13
GOF-B Leaves 3.23+0.15 GOR-B Leaves 3.94 £0.22
GOF-B Stems 1.54+0.14 GOR-B Stems 1.87 £0.11
GOF-F Flowers 2.06+0.11 GOR-F Flowers 1.55+0.06
GOF-F Leaves 4.17+0.23 GOR-F Leaves 3.56+0.18
GOF-F Stems 1.78 £ 0.13 GOR-F Stems 2.23£0.16
GOF-SR Fruits 1.22 £ 0.09 GOR-SR Fruits 1.94 £ 0.07
GOF-SR Leaves 4.89 +0.32 GOR-SR Leaves 442+0.15
GOF-SR Stems 2.23+0.11 GOR-SR Stems 1.73 £ 0.05
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activity of plant extracts of two species of Galega
are reported in Table 1 and 2.

Previous data, obtained by Tusevski et al.
(2014), showed a high antioxidant potential of
G. officinale plant extracts due to content of phe-
nolic compounds [22].

Methanol extracts of G. officinale plants exhib-
ited antiradical scavenging from 19.39 % (GOF-B,
stems) to 95.18 % (GOF-SR, fruits) during veg-
etation (Table 1). Ethanol extracts showed anti-
radical activity from 11.24 % (GOF-B, stems) to
92.87 % (GOF-F, flowers). Antiradical activity of
water extracts was of 28.61 % (GOF-SR, stems)
to 74.63 % (GOF-F, flowers).

Methanol extracts of G. orientalis plants exhib-
ited antiradical scavenging from 20.20 % (GOR-
SR, stems) t0 91.72 % (GOR-B, buds) during veg-
etation (Table 2). Ethanol extracts showed anti-
radical activity from 11.74 % (GOR-SR, stems) to
84.78 % (GOR-F, flowers). Antiradical activity of
water extracts was from 22.90 % (GOR-SV, all
plant) to 77.72 % (GOR-F, flowers).

Also, we determined the content of total tan-
nins in the water extracts of investigated plants
(Table 3). Tannins are naturally occurring poly-
phenols produced by plants via secondary meta-
bolic processes. Their ability to bind proteins, pig-
ments, and complex metallic ions, together with
their flavouring effect are the basis for their exten-
sive use as additives in the food industry [25]. Tan-
nins don’t function solely as primary antioxidants
but as secondary antioxidants [5]. According to
last study in this branch, it was found correlation
between antioxidant activity and compounds of
phenolic nature [23].

As presented in Table 3, the total content of
tannins noticed in the leaves depending on phase
of plant growing. Generative organs such as flow-
ers and fruits had less content of tannins than
vegetative: G. officinalis — from 1.22 to 2.89 %
(generative), from 1.54 to 4.89 (vegetative); G. ori-
entalis — from 1.55 to 2.44 % (generative), from
1.73 to 4.42 (vegetative).

Conclusions

Thus, this study was shown that plant raw material
of the genus Galega is potential source of antioxi-
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dants. The antiradical activity of plant extracts
of G. officinalis was minimal in stems in the period
of budding (11.24 %) and maximal — in fruits in
the fruitage period (95.18 %) depending on extract.
The same sign for G. orientalis plants was minimal
in stem in the seed ripening period (11.74 %) and
maximal — in buds in the budding period (91.72 %)
depending on extract. The high antiradical activity
identified in methanol and ethanol extracts (up to
90 %). The content of tannins for G. officinalis was
in range of 1.22 to 4.17 % and for G. orientalis —
from 1.55 to 4.42 % during vegetation.
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' HamioHanbHuit 6oTaHiyHMit can imeHi M.M. Ipuika
HAH Ykpaiuu, Ykpaina, m. Kuis

2 CnoBallbKuUii arpapHuii yHiBepcuteT B Hitpi,
dakynsTeT Arpo06ioJiorii Ta XapuoBHMX pecypciB,
IHcTUTYT 30epekeHHs 0iOpi3HOMAHITTS
Ta GiosoriyHoi 6e3neku, CrnoBatibka Pecrryomika, Hitpa

AHTUPAINKAJIIBHA AKTUBHICTb
POCIIMHHUX EKCTPAKTIB GALEGA
OFFICINALIS L. TAG. ORIENTALIS LAM.

Mera — [OCHIOIWTU aHTUPAOUKAIbHY Oil0 €KCTPAKTiB
pocivH Galega officinalis L. Ta G. orientalis Lam. 3aj1eXXHO
Bim a3y po3BUTKY B yMoBax HalrioHalbHOro 60TaHiYHO-
ro camy imeHi M.M. Ipumka HAH Yxpainu (HBC).
Marepiaa Ta metomi. PocivHHUIT MaTepia T1OCTiIKeH-
Hs — 1Ba Buny pony Galega L. (G. officinalis Ta G. orientalis),
3i0paHi 3 eKCrepUMeHTaATbHOI KOJIEKIIil BiIIiTy KyJIBTYpHOI
dmopu HBC: GOF-SV (G. officinalis, BecHsiHe BinpocTaHHsI),
GOF-B (G. officinalis, 6yronizauist), GOF-F (G. officinalis,

18

uBiTiHHs), GOF-SR (G. officinalis, no3piBaHHs HaciHHs),
GOR-SV (G. orientalis, BecHsiHe BinpoctaHHs), GOR-B
(G. orientalis, 6ytonizauisi), GOR-F (G. orientalis, upitiHHs),
GOR-SR (G. orientalis, no3piBaHHSI HaCiHHS). AHTUpaIU-
KaJIbHy aKTMBHICTb METAHOJIbHUX, €TAHOJbHMX Ta BOTHMX
eKCTpaKTiB, sIKa IPYHTYETbCS Ha peaklii 3HeOapBIeHHS
po3uuny ADIIT (2,2-audeHin- 1 -miKpuiriapa3ui BUIbHMIA
panvkan), BU3HAYaId CHEKTPOMOTOMETPUUYHUM METOIOM
3a W. Brandt-Williams et al. bioximMiuyHuii aHai3 nmpoBe-
neHo B IHcTUTyTI 30epekeHHsT 0iopi3HOMAaHITTS Ta 0ioJ0-
riunoi 6e3neky CoBalbKOro arpapHOro yHiBepCUTETY B
Hirpi (CnoBaupka Pecry6nika) Ta HBC. 3aranbHuii B7MicT
QyOMJIBHMX PEYOBUH BU3HAYEHO METOJIOM TUTPYBaHHS 3a
B.I1. KpuiieHKoM (BOAHI €KCTpPaKTH 3 iHIUTOKApMiHOM
TUTPYBaIX PO3YMHOM ITePMaHTaHATY).

Pesynsratu. BuzHaueHo, 1110 METaHOJIbHI €KCTPAKTU
pociuH Galega officinalis BUSBNSUIM aHTUPAIUKAIbHY aK-
TuBHicTb Bin 19,39 % (GOF-B) no 95,18 % (GOF-SR), eta-
HoJbHI ekcTpakty — Bin 11,24 % (GOF-B) mo 92,87 %
(GOF-F), BonHi ekcrpaktu — Bin 28,64 % (GOF-SR) no
74,63 % (GOF-F), MetaHobHi eKCTpakTy pociuH Galega
orientalis — Bin 20,20 % (GOR-SR) no 91,72 % (GOR-B),
eTaHOJIbHI eKcTpakTh — Bid 11,74 % (GOR-SR) no 84,74 %
(GOR-F), BonHi exctpaktt — Binm 22,90 % (GOR-SV) 1o
77,72 % (GOR-F). 3aranpHuii BMICT IyOWJIbHUX PEYOBUH
s G. officinalis cranoBus Bin 1,22 no 4,17 %, mist G. orien-
talis — Bin 1,55 no 4,42 % npoTsiroM BereTailii.

Bucnosku. PociiHHa cupoBrHa ABOX BUAiB pony Ga-
lega — noTeH11iiiHe 1Kepeno aHTMOKCUAAHTiB. [TpoTsirom
BereTallii pocIuMHHI eKcTpakTu Galega officinalis BUusiBnsi-
JIM aHTUpaIUKaJIbHY aKTUBHIcTh Bin 11,24 mo 95,18 %,
Galega orientalis — Bin 11,74 n0 91,72 % 3a1exHo Bil eKc-
TpakTy Ta ¢a3u po3BuTtky B ymoBax HBC. [eHepatuBHi
OpraHu XapakTepU3yBaJuCs HWXYUM BMICTOM AyOWIb-
HUX PEYOBUH, HiXX BereTaTUBHI.

Kimouogi ciioBa: Galega, aHTHOKCUIAHTHA aKTUBHICTb, 2,2-1T1-
denin-1-mikpunrigpasun (JAPIIT), nyOnabHi pedoBHHU.

O.B. lllumanckas’, I.b. Paxmemos ',
E.H. Bepeyn ', 5. bpunosa?

' HaronasbHbI# 0oTaHnyeckui can uvenu H.H. Ipuiko
HAH Yxpaunsbl, YkpauHa, . Kues

2CroBallkuii arpapHblii yHusepcuteT B Hutpe,
dakynereT ArpoOMOIIOTUN U TTUIIIEBBIX PECYPCOB,
WHcTuTyT coxpaHeHust omopazHooOpa3usi
¥ OMOJIOrM4YeCcKoi Oe30ITacCHOCTH,
CrnoBankas Pecryomuka, Hutpa

AHTHUPAIUKAJIbHAA AKTUBHOCTb
PACTUTEJIbHBIX SKCTPAKTOB GALEGA
OFFICINALISL. 1 G. ORIENTALIS LAM.

Heap — uccienoBarb aHTUPAIUKAIBHOE AEHCTBUE IKC-
TpakToB pacTeHuit Galega officinalis L. v G. orientalis Lam.
B 3aBUCUMOCTH OT (Da3bl pa3BUTHs B ycioBusx Harmo-
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Antiradical activity of plant extracts of Galega officinalis L. and G. orientalis Lam.

HaJbHOro OGotaHuuyeckoro caga umeHu H.H. Ipuiko
HAH Ykpaunst (HBC).

Marepuan u Meronpl. PacTuTeIbHBIN MaTepHUal MC-
cnepoBaHus — naBa Buna pona Galega L. (G. officinalis
G. orientalis), coOpaHHbIe U3 IKCTIEPUMEHTAIBLHOMN KOJI-
nekuuu otaena KyabrypHoii ¢uopel HBC: GOF-SV
(G. officinalis, Becennee orpactanue), GOF-B (G. offici-
nalis, oyronusauus), GOF-F (G. officinalis, uBereHue),
GOF-SR (G. officinalis, co3peBanue cemsaH), GOR-SV
(G. orientalis, BecenHee otpactanue), GOR-B (G. orien-
talis, oyronuzauusi), GOR-F (G. orientalis, uBerenue),
GOR-SR (G. orientalis, co3peBaHue ceMsiH). AHTUPAIU-
KaJIbHYI0 aKTUBHOCTb METAHOJIbHBIX, 3TAHOJIbHBIX U BOJI -
HBIX 9KCTPAKTOB, OCHOBAHHYIO Ha peakiuu oOecIiBe-
yuBanusi pactBopa APIIT (2,2-nudenwn-1-mukpui-
TUIpa3uil CBOOOIHBIN pafinKai), ONPenesuii CIIeKTPO-
¢doromeTpuueckuM metomgoMm 1o W. Brandt-Williams
et al. buoxumunyeckuii ananus nposeaeH B MHcTuTyTE
COXpaHeHUs1 OMopa3HOOOpa3us U GUoJornyeckou oe-
3onacHocTH CIIOBalIKOTO arpapHOro YHUBEPCHUTETa B
Hurpe (CnoBaukast Pecniy6iuka) u HBC. O6mee co-
nepXaHue TyOVITbHBIX BEIIECTB OMPEaeIsuIi METOI0M
tutpoBaHus no B.I1. Kpumienko (BomHble 3KCTPaKThI
C MHIWTOKapMUHOM TUTPOBAJIU PAcTBOPOM IEepMaH-
raHara).
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Pe3yabrarbl. YCTaHOBJIEHO, UTO METAHOJIbHbBIE 3KC-
TpakThl pacTeHui Galega officinalis TpoOSIBISIIN aHTUpPA-
IUKaJIbHYI0 aKkTUBHOCTH OT 19,39 % (GOF-B) 10 95,18 %
(GOF-SR), ataHonmbHbIe 3KcTpakThl — OT 11,24 % (GOF-B)
10 92,87 % (GOF-F), BomHble 3KcTpakThl — OT 28,64 %
(GOF-SR) o 74,63 % (GOF-F), MeTaHOJIbHbIE 9KCTPaK-
ThI pacteHuit Galega orientalis — ot 20,20 % (GOR-SR) no
91,72 % (GOR-B), sTaHO/IbHbIE 3KCTPaKThl — OT 11,74 %
(GOR-SR) 10 84,74 % (GOR-F), BogHbIe 3KCTPaKThl —
o1 22,90 % (GOR-SV) o 77,72 % (GOR-F). O61uee co-
JepxkaHue IyOMIbHbBIX BelecTB Wis G. officinalis cocTaBiis-
1o ot 1,22 no 4,17 %, nnsa G. orientalis — ot 1,55 no 4,42 %
B TeYEHUE BereTalliu.

BoiBoabl. PacTutennbHOE chipbe IBYX BUIOB pona Gale-
ga — TIOTeHIUAJbHbIA MCTOYHUK AaHTUOKCHUIAHTOB. B
MeproJ BereTallMu pacTUTEIbHbIC 3KCTPakThl Galega offi-
cinalis TIPOSIBISIN aHTUPAAMKAJIbHYIO aKTUBHOCTb OT
11,24 no 95,18 %, Galega orientalis — ot 11,74 10 91,72 % B
3aBUCUMOCTH OT 3KCTPAKTa ¥ (ha3bl pa3BUTHSI B YCIOBUSIX
HBC. IenepaTBHBIE OpraHbl XapaKTepU30BaJIUCh OoJiee
HM3KHUM COIepKaHUEeM TyOMIbHBIX BELICCTB, YeM Berera-
TUBHBIE.

Kimouessie ciioBa: Galega, aHTUOKCUIIAHTHAS aKTUBHOCTb,
2,2-mudennn- 1 -mukpwiruapaswi (JPIIT), nyonnbHbe
BEIECTBA.
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3b6epeskerns
pi3HoMaHIMMSE pOCAUH

VK 502.75:581.522.4(477.63)
I'.H. IITOJIb

Kpusopizbkuii 6otaniunuii cam HAH Ykpainu
Ykpaina, 50089 M. Kpusuii Pir, Byn. Mapinaka, 50

OLIIHKA YCHIITHOCTI IHTPOAYKIIII PIIKICHUX
TA 3HUKAIOUHMX BUJIIB POCJIMH Y KPUBOPI3LKUI1
BOTAHIYHUI CAJlL HAH YKPATHI

Mema — ouyinumu pe3yrbmamu ychiutHoCmi iHmpooyKuyii ma eusHauumu nepcnekmusu 30epediceHHs 8 Kyabmypi 6 ymoeax
IIpasobepeicrnoco cmenosoeo [Ipudninpos’s piokichux i 3HUKAOUUX 8UDI6 POCAUH.

Mamepiaa ma memoou. O6’ckmamu docaioncenns 6yau 239 pocaun 3 koaexuii « Piokicni ma snuxaroui éudu pocaun» Kpu-
6opizbkoeo bomaniunoeo cady HAH Yxpainu. [lpu ouinyi ycniwmocmi inmpodyKuyii 6paxo8yeanu NpuiCuUeA08aHicms poCAUH
npu nepexecenti 6 Kyabmypy, eabimyc i poamipu pocauH y Kyavmypi, iHmeHCUeHicmy nA000OHOUEHHS, HACIHHEBY NPOOYKMUG-
Hicmb, XapaKkmep ma iIHMeHCU8HICMb CAMOBIOHOBAEHHS, OUHAMIKY HUCEAbHOCMI. NPOX0O0XCeHHSA (a3 iHOUBIOYANbHO0 PO3BUMKY,
cmitikicms 0o Xx60po0 i WKIOHUKie. mpuseanicms Jcumms 6 KoAeKyii.

Pesyasmamu. Bdockonaneno wikany ouinku inmpooykyitinoi cmiiikocmi piokichux i 3nukarouux eudie pocaut. lllkana mic-
mums 8 Kkpumepiie, Kodcer 3 aKux ouintoroms 1—3 banamu. 3a inmpodykuyiiiHoro cmiikicmio udireHo Yyomupu epynu eudie:
sucoxocmitii (131 6ud, ao 54,8 %), cepednvocmiiixi (55 eudis, abo 23,0 %), crabocmiiiki (43 eudu, abo 18,0 %) i necmiiixi
(10 6udie, abo 4,2 %).

Bucnoexu. binvwicms piokichux i 3nuxarouux eudie konexuii (186 (77,8 %)) maroms gucoky ma cepeouro iHmpooyKuyiiiHy
cmiiikicms, momy ix iHmpodyKuyis 3 Memor 0X0poHu i 30epediceHHs 8 Kyabmypi 6 bomaHiuHux cadax é ymogax Ilpasobepedic-
Hoeo cmenosoeo IIpuduinpoe’s € nepcnekmugHoro. /lns 6udie 3 HU3LKOH iIHMPOOYKYIUHOW CMIUKICMI0 NPU NepeHeceHHi y

KYAbmypy caio cmeoprogamu Habaudiceri 00 NPUpoOHUX YMOBU 3pOCIAHHA.

KurouoBi cioBa: yCrilHicTh iHTPOAYKIIii, piaKicHi Ta 3HMKatoui Buau, [IpaBobepexHe cTernone [IpuaHinpos’s.
y pony: , P , 11p p p p

B yMoBax nMocujaeHOro aHTpOIOreHHOTO BILJIUBY
Ha JOBKIiJLIS aKTyaJIbHO1O € TTpobJieMa 30epekeH-
HSI POCIMHHOTO CBiTy, HacamIiepea CTEeIOBUX
€KOCUCTEM, SIKi Ha TepUTOPii YKpaiHM € Hailypas-
nusBimmMu. HeBenuki 3a 1uioiiero 3aroBigHi gi-
JITHKM Ta 3aJIMIIKU CTEIiB 3 YHiKaJIbHOIO (Jio-
pOIO i POCIMHHICTIO HE MOXYTh 3a0€3IEeYUTU
30epeXeHHs1 0araThoX PilKiCHUX, 3HUKAIOUMX, €H-
JeMiYHMX Ta pesikToBux BumiB [11]. OmHuM i3
e(eKTUBHMX IUISIXiB 30epexkeHHs (PpiTopizHOMA-
HIiTT$ 3arajloM i CTeOBOT0O 30KpeMa € KyJbTUBY-
BaHHSI PApUTETHUX BUIB y OOTaHIYHUX Cajax,
SIKi MalOTh BEJIMKUI MPAKTUYHUI JOCBiJ BUPO-
IIIyBaHHS PiIKiCHUX Ta 3HUKAIOYUX POCIMUH [7,
14, 18]. KynsruByBaHHSI papUTeTHUX BUIIB Ja€
3MOTYy MOIJMOJIEHO BMBYATH iX €KOJIOro-0iojio-
TiYHi 0COOJMBOCTI Ta CTBOPIOE pe3epBHUIA (hOHI
HacCiHHEBOTO MaTepialy ISl peiHTPOIYKIIil i pe-
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narpiailii 6o 1711 BAKOPUCTAHHS 1X MPU PEeKyJib-
THUBAallii ITIOPYIIEHUX 3€MEIb.

YV Kpubopizekomy Ooraniunomy cagy HAH
Ykpainu (KBC) y Bigaiii nprupoaHoi ¢Jopu min
KepiBHMLITBOM KaHj. Oion. Hayk B.B. Kyuepes-
cbKoro mnpotsaromM moHan 30 pokiB CTBOpIOBaIU
KOJIEKIIil0 papUTETHUX BUIiB, HacaMIepea BUIiB
perioHanbHOI dyiopu — IIpaBodEepeKHOro CTEro-
Boro ITpunninpos’s (ITCIT).

PesyabraTi iHTpOIYKIIii PiAKiCHUX i 3HMKAIO-
YHUX BUIIiB BUCBITJIEHO HaMU JIMIlIE IS MMEBHUX
rpyn pociuH [10, 19—22]. 3 ormisiay Ha TpuBaiuit
yac (hopMyBaHHsI Ta iCHYBaHHS KOJeKIii He00-
XiTHO MiAOUTHU TTiACYMKM IHTPOMYKIIil PIAKICHUX i
3HMKawuux pociauH y KBC.

Meta poOOTH — OLIIHUTU Pe3yJbTaTH YCITilll-
HOCTi iHTPOAYKIIil Ta BU3HAYUTU MNEPCHEKTUBU
30epeXeHHs B KyJIbTypi B yMoBax IIpaBobepexk-
Horo crenoBoro IIpuaHIiIpoB’s pigKicHUX i 3HU-
KalouMX BUIiB POCIMH.
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Ouyinka ycniwnocmi inmpodykuyii piokicnux ma 3nukarouux eudie pocaur y Kpusopizvkuii 6omaniunuii cad HAH Yxpainu

Marepian Ta MeToau

HocaimkeHHsT TPOBEAEHO Ha POCIMHAX 3 KOJIEK-
il «PigkicHi Ta 3HMKaroui Buau pociuH» KbC,
JIO CKJIaay sIKOi BXOISITh TAKOX eKCIo3ulii «Ko-
BwIa YKpaiHu» i «PinKicHi Ta 3HMKaro4i BUAU poC-
JIVH JIiCOBMX €KOCUCTEM CTEIIOBOI 30HU YKpaiHW».
OcHOBHa yacTMHa KOJIeKllii po3TalioBaHa Ha o-
XWUJIOMY CXWJIi MiBAEHHOI €KCITO3WIlii Ha TUIOIILi
0,9 ra. [pyHTH — 4YOPHO3eMM 3BMYAIHI MaIory-
MYCHI, CépeIHbO3MUTI, BaXKKOCYIJIMHUCTI. YacTu-
Ha BUiB, 30KpeMa IpeICTaBHUKN HEMOPAJIbLHOTO
LIEHOEJIEMEHTY, POCTYTb ITiJl TIOKPUBOM IITYYHO
CTBOPEHUX JIEPEBHUX HACAILKEHD 3 ydacTio Quercus
robur L., Tilia cordata Mill., Acer platanoides L.,
A. pseudoplatanus L., A. negundo L. To1110.

30ip MepBMHHOTO iIHTPOAYKIIITHOrO Marepia-
JIy 3[0iliCHIOBAJIM ITiJl Yac eKCIeaULiiHUX 00CcTe-
KeHb (JiopMu B pi3HMX perioHax YKpaiHu, 37e-
oinpmoro Ha I1CII, y Bumisioi HaciHHS, XUBUX
POCJIMH 4M iX YaCTHUH, a TAKOX 32 OOMIHOM 3 iH-
UMM OOTaHIYHMMU yCTaHOBaMU KpaiHu. 30e-
peXeHHS PiIKiCHUX i 3HMKAalUYMX BUIIB 3Ailic-
HEHO y MOHO- Ta 0araTOBMIOBHUX KYJbTypax.
3BosI0XKeHHSs aTMOCc(epHe, IoJuB BincyTHii. Ha
JJISTHII, 1€ POCIUHU BUPOLIYIOTh Y MOHOKYJIb-
Typi, 3a IOTpeOu IIPOBOASATL CTAaHAAPTHI arpo-
TEXHiUHi 3aX0/U.

OCKiJIbKY TIpU CTBOPEHHI KOJIEKIIil BpaxoBy-
BaJIU perioHaJIbHUI MPUHIIUII, TO OUIBIIICTh BU-
IiB — II€ MiClIeBi, TOOTO Ti, siKi pocTyTh Ha I1CII
(191 (79,9 %)). Y komekiiii npeacTaBiecHO 72 BUIM
YepBoHOi KHMTU YKpaiHuW (30Kpema 16 BUmiB
pony Stipa L.). Pinkicanmu miist reputopii IICIT €
92 Bunu. Pemita BUaiB abo 3aHECEHi 1O CIUCKY
3alpONOHOBAHUX O OXOPOHHU, a0 PigKO Tpa-
wrsaoThes B Mexkax [1CII, abo € mpencTaBHUKA-
MU POJOBHUX KOMILIEKCIB, SIKi iHTPOAYKYIOThCS B
KBC [9, 20].

CnocTepekeHHsI 32 pOCTOM Ta PO3BUTKOM POC-
JIMH MPOBOIMJIM Bill TIOYATKY CTBOPEHHS KOJIeK-
wii, geraubHile — y nepiox i3 2010 mo 2016 pp.,
KOJIM 10 iHTPOAYKLIIMHOTO €KCIIEpUMEHTY Oy10
3anydyeHo 239 BumiB i3 126 ponaiB Ta 49 poauH.
IIpu ouiHLIi YCHILIHOCTI iIHTPOAYKIIil BpaxoByBa-
JIV TIPVKUBJIIOBAHICTh POCIUH ab0 CXOXiCTh Ha-
CiHHSI IIPM IIepeHECEHHI B KYJBTYpy, rabiTyc Ta
PO3MipH POCIMH Y KYJIBTYPi, iIHTEHCUBHICTB ILIO-
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JIOHOILIEHHSI, HACIHHEBY MPOAYKTHUBHICTh, XapaK-
Tep Ta iHTEHCUBHICTb CAMOBiITHOBJICHHS, JUHA-
MiKy YHUCEebHOCTI, MPOXOIKEHHS (a3 iHauBimy-
aJIbHOTO PO3BUTKY, CTiMKiCTh A0 XBOPOO i LIKif-
HUKIiB, TPUBAJIICTh XKUTTS B KOJICKIIil.

Ha3zsu BuniB HaBeaeHo 3a 3BeneHHsIM C.JI. Mo-
cgkina Ta M.M. ®@enoponuyka [23].

Pe3syabraTi Ta 00roBopeHHs

ITpu nepeHeceHHi pOCIMH i3 IPUPOIHUX YMOB ic-
HyBaHHS B KYJIBTYPY POCJIMHM 3a3HAIOTh CTpec. Y
HMX TIPUCKOPIOETHCS 3aralbHUM TEMIT POCTY i
PO3BUTKY, 3MEHIITYEThCSI TPUBAJIICTh AESIKHX BiKO-
BMX CTaliii a00 BOHU 30BCiM BUMNANAIOTh i3 XKUTTE-
BOT'0 LIMKJTY, IiICUJIIOETHCS LIBITIHHS 200 BUHUKAE
IMOBTOPHE, 30UIBIIYIOTHCS PO3MipHU, 3MiHIOETHCS
¢dopMa Ta CTpyKTypa CYLBITb, IIepeBaxKHO y Oik
30i/IbIIIEHHS KiJIBKOCTI IX €JIeMEHTIB, paHillle Ha-
CTa€ CTamisl PO3MHOXEHHSI, ITIABUIILYETHCS PEIIPO-
JQYKTUBHA aKTUBHICcTh TO1IO [1, 4, 5, 8, 16]. ITpore
Taki 3MmiHu € Bumocneuupivnumu. KoxeH Bupg
Ma€ CBOIO HOPMY peakllii Ha 3MiHU YMOB iCHyBaH-
Hs. Tomy, K Big3Ha4arOTh OLIBIIICTh HOCIIiTHU-
KiB, HEMOXKJIMBO PO3POOUTH YHiBEpCAJIbHY IIKATY
OLIIHKM YCHIIITHOCTI iHTPOMYKIIii.

IIpu anHanizi pe3yabrariB iHTPOAYKIIii BUKO-
PUCTOBYIOTh 200 Bi3yasIbHY, ITIOPiBHSJIbHY OLIIHKY,
a00 po3pOOJISIIOTH IIKAIN 3 YpaXyBaHHSIM Pi3HUX
kputepiiB. Tak, mkana B.H. bunosa ta P.A. Kap-
IICOHOBOI IPYHTYEThCS Ha 5 03HaKaX (HaCiHHEBE
PO3MHOXEHHSI, BEreTaTUBHE PO3ZMHOXEHHS, Ta-
0iTyC y KyJbTYpi, IIOLIKOIKEHHSI XBOpoOaMu Ta
IIKiTHUKaMH, TIepeXXMBAHHS HECTTPUSATIMBUX CE-
30HiB), $SIKi OLIIHIOIOTH 3a 3-0aJbHOI0 CHUCTEMOIO
(1 6an — Haiiripmmii craH, 3 0aau — HaWKpa-
muii) [3]. B.I. Cobko ta M.b. TannoneHko ajs
OLiHKM Pe3yJIbTaTiB iHTPOAYKL1 PIAKICHUX i 3HU-
Kap4ux pocauH dyopu YKpaiHM BHUKOPUCTAIU
METOIMKY LIMX JOCTiIHUKIB i3 JeIKUMU 3MiHAMU
Ta JOMOBHEHHIMM [15]. YenilHicTh iHTpoayKITii
PiIKiCHMX Ta 3HUKAIOUMX BUIIB TAKOX OLIIHIOIOTh
3a 5-6anbHo0 mKanowo K.A. Co6oneBcobkoi [16],
sIKa BPaXOBY€E iHTEHCUBHICTb IUIOJIOHOIIECHHS Ta
3MIaTHICTb POCJIMH JaBaTH CaMOCIB.

Hust ouinku yernimHocTi inTpoaykiuii H.B. Tpy-
JIEBUY YBIB MOHSTTS «iHTPOOYKIiiiHA CTIMKiCTb»
[17], sike OXOILUII0E OCHOBHiI KpUTepii CTiMKOCTi
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POCJIMH Y HOBUX arpOKJIiMaTUYHUX YMOBaX: 0CO0-
JIMBOCTi MMaroHOYTBOPEHHSI, pUTM CE30HHOTO PO3-
BUTKY, TEMIT OHTOTEHE3y, 34aTHICTh 10 PO3MHO-
KeHHs1. Ha OoCHOBI LIMX KpuUTepiiB po3pobieHO
IIKaJIy iHTPOAYKIiiAHOI CTIMKOCTi Ta BUIALJIEHO
4 TpynM pOCJMH: HECTIliKi, caaboCTiiKi, CTiMKi
Ta BUCOKOCTIilKi. I110 1mKany 3 AeIKUMU 3MiHaAMU
Bukopucrana H.C. JlaninoBa mist aHaji3y pe3yiab-
TaTiB iHTpoayKlii pociauH IlenTpanbHoi AKyTii,
SIKi nepeOyBaloTh g oxopoHoio [5]. B.M. Ocrar-
KOM 3ampoIloHOBaHa 8-0aJibHa JliHiliHa 1IKaJia, B
OCHOBY $IKO1 ITOKJIaIEHO CTYITiHb 30epeKeHHS pocC-

JIMH y KYJBTYpi Ta iX )KUTTEBICTh. CaMe 31aTHICTh
POCIVH A0 CAMOBITHOBJIEHHS i JIETKOTO PO3MHO-
JKEHHSI B KYJIBTYPi € TOJIOBHUMM KPUTEPISIMU TIPHU
oliHUi ycmimHocTi intponykuii [13]. T.B. €nica-
deHKO /IS OLIHKHU YCITIITHOCTI iIHTPOAYKIIT piji-
KicHux BuaiB CrbipchKoi yiopu po3pobdua cxe-
MY KpUTeEPIiiB, IKi MOXXHAa 00’€JHATH B TPU I'PYIIN:
XapaKTepuCcTUKa (heHOPUTMY, PO3MHOXKEHHSI Ta XKUT-
TE3MATHICTh Y KyJIbTypi. KoxXeH 3 KpuTepiiB olli-
HIOIOTh 3a 3-0ajibHOIO IIKajol0. B mponeci iHT-
pOIyKIIii BOHA BUIUISIE aKjIiMaTU3allilo Ta ajgar-
tariito [6]. I1.€. Bynax 3i criiBaBT. [2] BU3HAYMIU

Tabauysa 1. IlIkana nyig ONiHKY IHTPOAYKIifHOT CTIHKOCTI PiAKiCHMX Ta 3HUKAIOYMX BUIB pocuH ¢uiopu YKpainu

Table 1. Assessing scale of the introduction resistance of rare and endangered species of Ukrainian flora

KpuTepii oLiHKM iHTpOAYyK-
LilfHOI cTiliKOCTi

KinbkicTs 6aniB

3

2

1

1. ITprKuBIIOBAHICTb TPU
MepeHeCeHHi B KYJIBTYpY

Bucoka, npuxuBaoThes
noHan 80 % iHTpoayKoBa-
HUX OCOOUH;

CepenHs, NPUXUBAIOThCS
30—80 % ocobuH;
abo CXOXicTb HaCiHHS

Husbka, npuxuBaloThCst
MeHiIte Hix 30% ocobuH;
abo0 CXOXicTb HaCiHHS

200 CXOXICTb HACIHHSI BU- | CEPemHsI Husbka (<30 %)
coka (>80 %) (30—80 %)
2. TabiTyc i po3mipu pocnunu| TlepeBullyoTh NPUPOAHi He Biapi3HsioThCs Bin He nocsirators po3MipiB

TIPUPOTHUX

y IPUPOITHUX YMOBaX

3. IHTEeHCUBHICTb IIOAOHO-
LIEHHS

[MnonoHoMEeHHS perysp-
He, psicHe

[l1onoHoLIeHHS pery-
JIsipHe ab0 HEperyJIsipHe,
clrabke

[1nonoHOIEHHS BiICYyTHE

4. HaciHHeBa MPOJYKTUB-
HICTh

Bucoka, riepeBuIIye mpu-
ponHy

CepenHsl, He Bilpi3HSIETh-
¢S Bil IPUPOAHOT

Hwusbka, He nocsirae mmo-
Ka3HUKa B IIPUPOTHUX
yMOBax

5. XapakTep Ta iHTEHCUB-
HiCTb CAMOBITHOBJICHHSI (Ha-
ciHHEBe Ta / a00 BereTaTuB-
He), AMHaMiKa YMCeJIbHOCTI

HacinHeBe caMoBiTHOB-
JICHHSI psICHE, BereTaTUB-
He — aKTUBHE; YMCEIb-
HiCTb OCOOMH 30iJIbIIYETHCS

HacinHeBe caMOBiZHOB-
JIeHHs ciabke, BeretaTuB-
He — IMMaCUBHE; YUCEb-
HiCTb OCOOMH cTabiibHA

CaMOBiTHOBJIEHH BiJI-
CYTHE abo ayxe cjiadke;
YUCEIbHICTh OCOOMH
3MEHINYEThCI

6. IIpoxomkeHHs (a3 iHAUBI-
IyaJIbHOTO PO3BUTKY

1lopiuyHO NMpOXOAUTH YCi
€Tanu pO3BUTKY

B okpemi poku Bunama-
I0Th JIesKi (pa3u po3BUTKY
(uBiTe, aje He TJI0JOHO-
CUTD)

[locrTiiiHo BiACYTHI OKpeMi
¢asu po3BUTKY (He 1IBiTE i
He IJIOMOHOCHUTD, BETE€TYE)

7. CTiiikicTb 10 XBOPOO i
IIKiTHUKIB

PocimHauy He momko-
JKYIOTBCS XBOpOoOaMu Ta
IIKiTHUKAMA

[MomkomKeHHSI 00 -
HOKi a0o0 Jivilie B OKpeMi
poKu

[MomkomKkeHHS
MacoBi

8. TpuBamiCTb XXUTTS B
KOJIEK1Ii1

TTonan 20 pokis

Bin 7 no 19 pokis

He Ginbiiie HixX 7 poKiB
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BIAMIiHHOCTI MiX TepMiHaMU «aKJaiMaTHU3allisi»
Ta «iHTpoAyKLiliHa aganTauisi». OCHOBHi KpuUTe-
pii IJIsT OLIiIHKM CTYTIEHSI YCITIIHOCTI iHTPOAYKIIil
3 TO3MIii CUCTEMHOTO MigXony Ta aganTUBHOI
cTparerii pocauH 3arponoHyBaiu B.A. Mensenes ta
0.0. Inbenko [12].

Mu ynoCKOHaJIMIM LKAy OL[iIHKU iHTPOIYK-
LiMHOI CTIMKOCTI PiIKiCHUX i 3HMKAIOUYMX BUIIB
POCIVH, OCKiJIbKM, Ha Hally AYMKY, OTpUMMaHi
pe3yabTaTh MOXYTh OyTH BUKOPUCTaHi IPU MPO-
THO3YBaHHi YCHILIHOCTI 30epeXXeHHSI B KYJbTYpi
TaKWX BUAiB y IEBHOMY PETiOHi.

OLiHKY iHTPOIYKLiAHOT CTINKOCTI MPOBOAMIN
3a 8 KpUTEPISIMU, KOXEH 3 SIKMX OLIHIOBaJIM 3a
3-0anpHol0 1IKajo1o (Tad. 1).

Ha mincraBi cymu 6aitiB 3a BciMa KpUTepisiMu
OyJIO BUIIJIEHO YOTUPU IPYNU POCIUH 1IOJI0 iH-
TPOAYKUIAHOI CTiMKOCTi: BUCOKOCTIiiiKi (24—
20 6aniB), criiiki (19—16 6GaiiB), cimabocTiiiki
(15—12 ©OaniB) i Hecriiiki (11—8 0aniB) BUIM.
BonHu BinmoBigamTh KaTeropisiM YCITilIHOCTI iH-
TPOAYKIIil: BUCOKA, CepeJHsl, HU3bKa Ta IYyxXe
HU3bKa.

Benuka KinbKicTh piIKiCHUX i 3HUKAIOUUX BU-
JIiB KOJIeKIIil 3a OUJIBIIICTIO KPUTEPiiB OTpUMAIU
HaiBuIIMi 6an (tadha. 2). Tak, moHaa MOJOBUHU
BUIIB IpU TIEPEHECEHHI B KYAbTYpPY (CKMBUMM
pOCIMHAMMU UM iX YACTUHAMM) MAlOTh MPUXUB-
moBaHicte >80 %. I1pu upomy ix rabitryc i pos-
MipM, HaCiHHEBA MPOAYKTUBHICTb 3Ae0iJbIIOTO

He BiJIpi3HSIIOTHCS BiJ MOKAa3HUKIB Y MPUPOTHUX
yMoOBax a0o IepeBUIILYIOTh iX. JIBi TpeTHHU iHTpO-
JYKOBAaHUX BUJIIiB Y KYJIBTYPi He MOIIKOIKYIOThCS
XBOpoOaMM Ta HIKiZHUKAMHU i IIOPIYHO IMPOXO-
IATh yci etanu po3BUTKy. JIumre y 13 (5,5%) Bu-
JIiB KOJIEK1Iil BUIaJaloTh OKpeMi pa3u pO3BUTKY:
OyTOHi3allisl, IBITiHHS Ta MJIOAOHOIIESHHS. Maii-
Xe TOoJIOBUHA BUMIB (48,5 %) 3aBASIKM HAaCiHHE-
BOMY UM BEreTaTMBHOMY CaMOBiTHOBJICHHIO 30iJ1b-
LLIYIOTh CBOIO YUCEJIbHICTh, (DOPMYIOUH iHTPOIYK-
LilAHI TMOMmyJsIii Ta PO3LIMPIOIOYM TUIOILLY, SIKY
BOHU 3aiiMaroTh. Llle 6nmsbko 30 % BuaiB c1adKo
CaMOBIiTHOBJIIOIOTHCS B KYJBTYpi, ajie MiATpUMY-
I0Th CTa0OLIbHY YMCENbHICTD, a ToHax 50 (22,2%)
BUIiB JIJISI ITiATPMMaHHSI CBOET YMCEJIBbHOCTI B KO-
JIEK1Iii MOTpeOyIoTh BTPYYaHHS JIOAUHU. Maiixke
88 % IHTPOMYKOBAaHUX BUIIB 30€PirafoTheCs B KyJIb-
Typi ToHaz, 7 pPoOKiB, OiNblIE MOJOBUHU 3 HUX —
noHaz 20 pokiB.

YcraHOBIIEHO, 1[0 Maiike 55 % BuIiB Haje-
XKaTh A0 TPYIMU 3 BUCOKOIO iHTPOAYKLIMHOIO CTili-
Kictio, 23 % — 1o Tpyn# i3 cepeIHbOI0 iHTPOMYK-
LiKHOIO CcTiliKicTIo (Tab1. 3), TOOTO OLIBILIICTD pil-
KiCHMX i 3HMKaiounx BUIiB Kosekii (186 (77,8 %))
MOXYTb YCITiIITHO 30epiratucs B KyiabTypi B KbC.
Tak, i3 BuAiB, 3aHeceHUX N0 UYepBOHOI KHUIH,
BUCOKY iHTPOAYKLiAHY CTifiKiCTh BUSIBJASIOTh
32 Buau KoJekii: Astragalus ponticus Pall., A. da-
syanthus Pall., A. odessanus Besser, Chamaecyti-
sus graniticus (Rehman) Rothm. (Ch. skrobiszew-

Tabauys 2. Po3noain iHTpoYKOBAHMX PiIKICHUX | 3HMKAIOYMX BUIIB POCJIHMH 32 KPUTEPiAMM iHTPOLYKIiiHOT cTiliKoCTi

Table 2. Distribution of introduced rare and endangered plant species according to criteria of introduction resistance

KinbkicTb 6asiB

Kpurepiit 1 2 3
Abe. % Abc. % Abc. %
1. [TprxuBIIOBaHICTh 25 10,5 92 38,5 122 51,0
2. Tabityc, po3mipu 41 17,2 95 39,7 103 43,1
3. [HTeHCUBHICTb TUIOTOHOIIIEHHS 16 6,7 112 46,9 111 46,4
4. HaciHHeBa IMPOAYKTUBHICTD 57 23,8 95 39,8 87 36,4
5. XapakTep CaMOBIIHOBJIEHHSI, IMHAMIKA 53 2.2 70 29.3 116 485
YUCEJIBHOCTI
6. [TpoxomxkeHHsl (a3 iHAMBILYyaTbHOTO PO3BUTKY 13 5,5 62 25,9 164 68,6
7. CrifikicTb 00 XBOPOO i HIKiTHUKIB 13 5,5 67 28,0 159 66,5
8. TpuBaIiCTb XXUTTS B KOJICKIIil 29 12,1 76 31,8 134 56,1
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skii (Pacz.) Klaskova), Caragana scythica (Kom.)
Pojark., Crambe maritima L. (C. pontica Steven ex
Rupr.), Glycyrrhiza glabra L., Scutellaria creticola
Juz., Galanthus nivalis L., Cerastium biebersteinii
DC., Ornithogalum refractum Schlecht., Paeonia
daurica Andrews, P. tenuifolia L., Elytrigia stipi-
folia (Czern. ex Nevski) Nevski, 6ibIIicTb BU-
niB pony Stipa, Chrysocyathus vernalis (L.) Holub
(Adonis vernalis L.), Pulsatilla grandis Wender
Tonro. CepeNHbOCTIHKMMU B YMOBaX KyJbTYPH €
Allium ursinum L., Gymnospermium odessanum
(DC.) Takht., Bulbocodium versicolor (Ker Gawl.)
Spreng. (Colchicum versicolor Ker Gawl.), Hya-
cinthella pallasiana (Steven) Losinsk., Crocus reti-
culatus Steven ex Adams, Scutellaria verna Besser,
Salvia scabiosifolia Lam., Tulipa quercetorum Klo-
kov et Zoz, Pulsatilla bohemica (Skalicky) Tzvelev
(P. nigricans Storck., P. pratensis (L.) Mill.) Ta
JesKi iH1i.

CnabKy iHTpOAYKILiIHY CTIfKiCTh IpU mepe-
HECeHHi B YMOBHU OOTaHIYHOIO caay IMPOAESMOH-

crpyBanu 43 Buau, Hu3bkKy — 10. Tak, Haiiripiie
MpU TIepeHEeCeHHi B YMOBU KYJIBTYpU MOYYBaIU
cebe mesiKi iHIIopailoHHI BUIU: Atraphaxis frute-
scens (L.) K. Koch., Trachomitum venetum (L.)
Woodson s.1. (7. sarmatiense Woodson), Astraga-
lus testiculatus Pall., Petasites hybridus (L.) P. Ga-
ertn., B. Mey. et Scherb., Stipa oreades Klokov,
S. heterophylla Klokov, Asphodeline lutea (L.)
Rchb., Scopolia carniolica Jacq. ta iH. I3 Mic-
LIeBUX BUJIiB HAlOibII YYyTJIMBUMMU OO MEepeHe-
CEHH$ B iHIlIi yMOBHM 3pocTaHHs € Paronychia ce-
phalotes (M. Bieb.) Besser, Hedysarum grandiflo-
rum Pall., Genista scythica Pacz., Allium lineare L.,
Vincetoxicum intermedium Taliev, Klasea lycopi-
folia ((Vill.) A. Kern.) Holub, Platantera bifo-
lia (L.) Rich., Ornithogalum bouscheanum (Kunth)
Asch., Acorus calamus L. ta iH. lle nepeBaxHo
Kanblie- 4Yd cujlikoneTpodiTu, y3JiCHi Kcepo-
Me30QiTH, MpuodepekHO-BOAHI BUAU TOILLO, IJIs
KyJBTUBYBaHHS SIKMX CJIiJi CTBOPIOBATU BiAIoO-
BiHi yMOBH.

Tabauysa 3. Po3noain pinkicHux i 3Hnkaounx BuiiB Koyekuii KpuBopisbkoro 6otaniunoro caay 3a iHTpoayKuiiiHOIO CTiliKicTIO

Table 3. Distribution of rare and endangered species from the Kryvyi Rih Botanical Garden collection according to

introduction resistance

IHTpOaYyKIIiitHA CTIMKICTh CymMma GaniB Kinbkicte BUziB % Biz 3arajbHOI KiJIbKOCTI
Husbka 8§—11 10 42
8 _ _
9 1 0,4
10 5 2,1
11 4 1,7
Crnabka 12—15 43 18,0
12 11 4,6
13 16 6,7
14 11 4,6
15 5 2,1
CepenHs 16—19 55 23,0
16 12 5,0
17 17 7,1
18 16 6,7
19 10 4,2
Bucoka 20—24 131 54,8
20 23 9,6
21 20 8,4
22 14 5,9
23 23 9,6
24 51 21,3
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BucHoBku

[Tigouro nincymku intponykiii y KbC 239 Bunis
KoJiek1ii «PimKicHi i 3HMKa4i BUAU POCIUH»,
gKi TpeAcTaBiIsiioTh 126 poniB Ta 49 ponuH, i3
HuUX 72 BUaU 3aHeceHOo 10 YepBoHOI KHUTH YK-
paiHu, a 92 € perioHaJIbHO PiIKiCHUMMU.

YnockoHajleHO IKady OLIHKWA IHTPOMYKIIiii-
HOI CTIAKOCTIi piIKiCHUX i 3HUKAIOYUX BUAIB POC-
JIVH, SIKa MiCTUTb 8 KPUTEPIiiB, KOXKEH 3 SIKUX OLLi-
HIOIOTh 1—3 Oanamu.

3a pesynsratamu oKy 131 (54,8 %) Bun Bin-
HECEHO OO0 TPYIM 3 BHUCOKOK iHTPOMYKIIIMHOIO
cTifikicTio, 55 (23,0 %) — mo rpymu i3 cepeaHbOIO
CTilKiCTIO, 1110 JA€ MiACTaBy BBaXKaTH YCITiLTHOO
1X iIHTPOAYKIIiIO 3 METO OXOPOHU Ta 30epeKeHHS
B KYJIbTypi B yMoBax [IpaBobepesXxHOTo CTEITOBOro
[MpuaHinpos’st. CnabKy CTilKiCTh B yMOBaX KyJIb-
TypY BUSIBWIM 43 BUIU, HU3bKY — 10.

[Ipu mepeHeceHHi BUAIB i3 MPUPOIHUX CHEIIM -
(piyHMX MiclLie3pocTaHb B YMOBU KYJIBTYPU Bax-
JIMBO TiAiOpaTH BiIMOBiAHI €KOTOMHU JISI BUPO-
myBaHHs1. Hacammepen 1ie CTOCYeTbCSI BUIIB —
MpeaCcTaBHUKIB KaIbLENeTpodiTOHY, CUTiKOMeT-
poditoHy, TcaModiToOHY TOIIIO.
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Kpuopoxckuii 6otannyeckuii can HAH Ykpaunsi,
YkpauHa, r. Kpusoii Por

OLIEHKA VCIEIIHOCTU UHTPOAYKLINU
PEAKUX M UCUE3AIOILLINX BUIOB PACTEHUI
B KPUBOPOXXCKMM BOTAHUYECKWN CALL
HAH YKPAWHBI

enp — OIEHUTH Pe3yIbTaThl YCIIEITHOCTH WHTPOMYK-
LIMY ¥ OTIPEIEIIUTh TIEPCIIEKTUBBI COXPaHEHUsI B KYJIBTY-
pe B ycioBusx [IpaBooepexxHoro crernHoro [IpuaHenpo-
BbsI PEIIKUX W UCUYE3aI0IINX BUIOB PACTEHMUIA.

Marepuan u MeToabl. OObeKTaMU UCCIIEAOBAaHUI ObUTU
239 pacteHuii U3 kKoyieKuMU «Penkue U ucyeszarouiye
BUIBI pacTeHUit» KprBOpOXKCKOro 60TaHUIECKOTO caia
HAH VYxpaunsbl. IIpu olleHKe ycnelmHOCTH WHTPOIYK-
LMY YYUTHIBAJIU PYKMBAEMOCTD PACTEHUI TIPU TIEPEHO-
ce B KYJIBTYPY, TaOUTYC U pa3Mephbl paCTeHUI B KYJIBTYpE,
WHTEHCHUBHOCTD TUTOIOHOIICHUST, CEMEHHYIO TIPOITYKTHB-
HOCTb, XapaKTep M ”THTEHCUBHOCTb CAMOBO300HOBJICHHMS,
IWHAMMKY YUCJIIEHHOCTH, ITPOXOoXaeHUe ha3 MHINBUILY-
JIBHOTO Pa3BUTHSI, YCTOMIMBOCTD K OOJIE3HSIM M BPEIH-
TEJISIM, TIPOIOJIKUTETbHOCTD KU3HU B KOJUTEKITUY.

Pe3yabraTbl. YcoBepilleHCTBOBaHA I11KaJla OLIEHKU UH-
TPOAYKIIMOHHOW YCTOMYMBOCTM PEIKUX M MCUYE3AIOIINX
BuIoB pacteHuii. Illkana comepxut 8 KpuTepuen, Kax-
NI U3 KOTOPbIX olleHUBaloT 1—3 Gamiamu. B 3aBucu-
MOCTH OT WHTPOAYKIIMOHHOW YCTOMYMBOCTH BBIIACICHBI
YeTbIpe rPyIIbl BUTOB: BbIcOKoycTouuBbIe (131 BuI, nin
54,8 %), cpenneycroiuuBbie (55 Bumos, wim 23,0 %),
cnaboyctoiunBeie (43 Buna, wim 18,0 %) u HeycToUM-
Bole (10 BumoB, wim 4,2 %).

BoiBoabI. BONBIIMHCTBO peIKUX 1 MCUE3aIOIINX BUIOB
kojutekumu (186 (77,8 %)) MMEIOT BBICOKYIO U CPEAHIO0
MHTPOMYKIIMOHHYIO YCTOMYMBOCTH, TTO3TOMY MX WMHTPO-
IYKIIMSI C IIEJThI0 OXpaHbI ¥ COXPaHEHMS B KYJIBType B 60Ta-
HMYECKUX camax B yciaoBUsax [1paBoGepeskHOTO CTEITHOTO
TIpumHenpoBbsl SIBJIIETCS TIEPCIIEKTUBHOM. 11T BUIOB ¢
HM3KON MHTPOMYKITMOHHON YCTONYMBOCTBIO ITPH ITEPEHO-
ce B KYJIBTYPY CJISIyeT CO3MaBaTh MPUOTIKEHHBIE K €CTECT-
BEHHBIM YCJIOBHS TIPOM3pAaCcTaHUSI.

KiroueBbie cj10Ba: yCTIEITHOCTh MHTPOAYKIIMY, PEKUE U
rcyesatonive Buasl, [IpaBobepexnoe crermHoe [MpunHen-
pOBBE.
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ASSESSMENT OF THE SUCCESS

OF THE INTRODUCTION OF RARE
AND ENDANGERED PLANT SPECIES
INTO THE KRYVYI RIH BOTANICAL
GARDEN OF THE NAS OF UKRAINE

Objective — to evaluate the results of the introduction suc-
cess and to determine perspectives of conservation of rare
and endangered plant species in the culture in conditions
of the Right-Bank of Steppe Dnieper region.

Material and methods. Object of studies were 239 plants
from the collection “Rare and Endangered Species of Plants”
of Kryvyi Rih Botanical Garden of the NAS of Ukraine.
Assessing the introduction success, plant survival was con-
sidered when transferred to culture; habit and the size of
plants in culture, intensity of fruiting, seed productivity,
nature and intensity of self-renewal, population dynamics,

28

passing of individual development phases, resistance to
diseases and pests, life expectancy in the collection.

Results. The scale for assessing of introduction resist-
ance of rare and endangered plant species has been im-
proved. The scale includes 8 criteria, each of which in turn
is estimated by 1—3 points. According to introductory re-
sistance, four groups of species are identified: highly resist-
ant (131 species, or 54.8 %), medium-stable (55 species,
or 23.0 %), weakly resistant (43 species, or 18.0 %) and
unstable (10 species, or 4.2 %).

Conclusions. The overwhelming majority of rare and
endangered species of the collection (186 (77.8 %)) have
high and medium introductory resistance, so their intro-
duction for the purpose of protection and conservation in
culture in botanical gardens in the conditions of the Right-
Bank of Steppe Dnieper region is promising. For species,
which exhibit low introductory resistance, when they are
transferred into culture, appropriate growth conditions,
that are close to natural ones, should be created.

Key words: introduction success, rare and endangered
species, Right-Bank of Steppe Dnieper region.
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ANATOMIC STRUCTURE OF ONE-YEAR-OLD
SHOOTS OF ACTINIDIA SPECIES

Objective — to study the anatomical and morphological structure of one-year-old shoots of the genus Actinidia L. species, which
are introduced in Forest-Steppe of Ukraine.

Material and methods. The subject of the study were representatives of the genus Actinidia, growing in the collection of
the acclimatization department of fruit plants of the M.M. Gryshko National Botanical Garden of the NAS of Ukraine. The studies
were carried out in 2016-2017 with the using of generally accepted methods. Anatomical and morphological features of one-year-
old shoots of the genus Actinidia species, which are introduced in the conditions of Forest-Steppe of Ukraine, were studied.

Results. In A. kolomikta the thick layer of periderm with flattened, suberin-saturated cells is characteristic, which indicate
the better protection from abrupt temperature fluctuations, and thus the better resistance to frost and drought. The female plants
had significantly thicker periderm than the male ones. A. arguta has the thickest periderm, which, however, contains a lot of air.
An indirect indicator of the increased resistance to frost of these taxa is also the most intense starch accumulation in the perimed-
ullar zone, especially in the female plant shoots. According to the structure of the integumentary tissue, the least resistant to the low
temperatures has A. macrosperma.

Conclusions. The investigation shows that introduced the genus Actinidia species have some features of shoots anatomy, which
may be used for prediction of the success of introduction. It was shown, that the high adaptive potential of A. kolomikta is character-
ized by much flattened suberinized cells, and so this species has the better resistance to frost and drought. The significantly thicker
layer of periderm in the shoots of the A. kolomikta female plants compared to male ones is detected. Representatives of A. arguta
(A. arguta, sorts Kyivska krupnoplidna and Don Huan) have the thickest layer of periderm filled with air. Their high frost resist-
ance is supported by the most intensive accumulation of starch in the perimedullar zone (especially in the shoots of female plants).
The least resistant to the low temperatures, according to anatomy, has A. macrosperma. The data obtained add to the knowledge
of the anatomy of the stems of different actinidia species and may be used in the selection of cultivars with increased persistence.

Key words: Actinidia L., species, anatomical and morphological structure, shoots, male and female plant, persistence, spare
substances.

The augmentation of species composition of fruit-
bearing plants with valuable nutritional and me-
dicinal properties is of great strategic significance
for sustainable development. Such plants include
species of blueberry, cranberry, sea buckthorn, ac-
tinidia and magnolia vine, with high content of
biologically active compounds in fruit and vegeta-
tive organs. A special place belongs to plants of the
genus Actinidia Lindl. (Actinidiaceae Hutch.).
The genus Actinidia contains about 76 species,
found in tropical, subtropical and temperate areas
of East Asia (China, Japan, the Corean Peninsula
and Russian Far East). According to the floristic

© N.V. SKRYPCHENKO, N.V. NUZHINA,
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regionalization, the genus is found in the Eastern
Asiatic region of the Holarctic kingdom, with the
center of development in South-Western China
[4, 8,9, 10]. The most widespread species of actinidia
in the world is A. deliciosa (A.Chev.) C.F. Liang ex
A.R. Ferg., known as kiwi, one of the most impor-
tant industrial fruit cultures in the world. Due to
low frost resistance, the plants of this species may
grow only in tropical or subtropical climate.
Lately, considerable attention of scientists and
practitioners of many countries of the world (the
USA, Poland, Italy, France, Belgium, New Zea-
land) attracts other more winter-resistant species
of actinidia, in particular A. arguta (Siebold et Zucc.)
Planch. ex Miq. The first industrial plantations
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of this crop are founded there, selection work with
this plants is continuing, the cultivation and stor-
age technologies of actinidia fruits are developing.
Significant contribution to the introduction of cer-
tain Actinidia species in culture has been made in
Ukraine, particularly, in M.M. Gryshko National
Botanical Garden of the NAS of Ukraine (NBG),
where introductory studies of actinidia are carried
out more than 60 years. Today, the collection of
Actinidia of the NBG is one of the richest in Uk-
raine. It is represented by six species, namely A4. ko-
lomikta (Rupr. et Maxim.) Maxim., A.arguta (Sie-
bold et Zucc.) Planch. ex Miq., A. purpurea Rehd.,
A. polygama Siebold et Zucc., A. chinensis Planch.,
A. macrosperma C.E.Liang. As a result of the breed-
ing work in the NBG, 19 high-yielding cultivars
are produced that are promising for widespread
introduction to the horticulture [12].

The success of the introduction depends greatly
on the genetically determined properties of plants
that determine the level of their endurance to the
environment. At the same time, when plants are
transferred to new conditions, the adaptive poten-
tial of species is realized through some physiolog-
ical-biochemical and anatomical and morpho-
logical alterations. Therefore, the study of the an-
atomical structure of individual organs of plants is
extremely important for assessing the impact of
environmental factors and identifying the adapta-
tion of plants to the natural environment. The
anatomical and histochemical studies of plants to
determine their level of resistance to the new cli-
matic conditions are known, which indicate that
the frost resistance of woody plants depends on
their anatomical, morphological and physiologi-
cal characteristics, in particular on the intensity of
accumulation of spare substances (sugars, starch-
es) and from the age of plants [2, 5, 7]. Known
works are devoted to the investigation of anatomi-
cal structure of vegetative organs of lianes from the
Actinidiaceae family [1, 3, 10, 11].

The value of anatomical features of one-year-
old shoots as an integrated system of tissues for
diagnostic is given in some works on woody plant
anatomy [7]. One of the way of prediction of the
efficiency of acclimatization is the investigation of
the plant anatomical structure.
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Objective — to study the anatomical and mor-
phological structure of the one-year-old shoots of
introduced species (A. arguta, A. kolomikta, A. poly-
gama and A. macrosperma) regarding their frost
and drought resistance.

The internal structure of vegetative organs of
woody plants is of great interest not only from the
practical point of view, but in the light of theoreti-
cal questions of plant physiology and some prob-
lems of systematic and phylogeny.

Material and methods

Objects of the study were four species of the gen-
era Actinidia: A. kolomikta, A. arguta, A. polygama,
A. macrosperma and two sorts selected in NBG —
Kyivska krupnoplidna (female plants, F) and Don
Huan (male plants, M).

For anatomical research the samples were taken
in early March and in late April. We used the mid-
dle part of one-year-old shoots of female and male
specimens.

The samples were fixed in FAA and sectioned
into 10—15 pum thick slabs using freezing micro-
tome, then stained by phloroglucin and 12—KI
solution to detect lignified structures and starch,
respectively [6]. The measurements were done
using Image J program and XSP-146TR micro-
scope.

The data were statistically processed using Sta-
tistica 8. The significance of results was deter-
mined using Student’s t-criterion. The pictures
were taken with digital camera Canon Power Shot
A630.

Results and discussion

The vascular system of actinidia stem belongs to
the transient woody type in plant evolution [2, 7].
Stems of studied species have similar structure.
The primary covering of the stem, the epidermis is
unicellular, covered with a thin cuticle and lacking
chloroplasts. Under the epidermis is the periderm,
made up by thin-walled cells stacked into dense
layers. Beneath the periderm is the medullar col-
lenchyma and the small cells of cortex parenchy-
ma, filled with chloroplasts. The cortex parenchy-
ma and phloem are separated by bast fibers, with
cells distinguished by thickened walls. A well-de-
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Fig. 1. Cross section of one-year-old shoots: A — A. macrosperma (F); B — A. kolomikta (F); C — A. kolomikta (M); D — A. po-
lygama (F); E — A. polygama (M); F — Kyivska krupnoplidna (F); G — Don Huan (M); H — A. arguta (F); I — A. arguta (M):
I— periderm; 2 — collenchyma; 3 — parenchyma; 4 — bast fibers; 5 — phloem; 6 — lenticels; 7 — starch; § — residual epidermis

veloped primary phloem is represented by a ring
of woody bast fibers, the middle consists of large
rounded or polygonal parenchyma cells, which on
the periphery make up the perimedullar zone (Fig. 1).
With age, medullar cells die off, and the shoot is
hollowed out. Despite significant similarity of the
internal structure of one-year-old shoots of stud-
ied species we saw some differences in each of
them and in specimens of different sex.

At the beginning of vegetation, the species main
difference is the degree of periderm development.
The stem of A. macrosperma is covered by an al-
most whole one-layer epidermis, beneath which
the periderm has only 1-2 suberinized layers (Fig. 1, A).
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The periderms of A. polygama and A. kolomikta
consist respectively of 6—7 and 7—8 layers of
strongly flattened, suberin-filled cells (Fig. 1, B—F).
Female specimens of these species have some-
what thicker periderm. Thus, a shoot of ‘Kyivska
krupnoplidna’ has 5—7 layers of deformed, air-
filled cells with tortuous suberin-filled radial walls.
In contrast, only the few upper layers of periderm
are suberinized in male specimens (‘Don Huan’)
(Fig. 1, F, G). The shoot of female specimens
of A. arguta has a similar structure of periderm
with several outer layers (5—6) suberinized and
starting to lignify. In this species, the cork of males
is somewhat thicker than that of females, there are
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Fig. 2. Histogram of anatomical parameters of one-year-old shoots: of Actinidia species

and sorts

up to twelve layers (Fig. 1, H, I). In all studied spe-
cies, one-year-old shoots had a lot of lenticels.
Beneath periderm is lamellar collenchyma. It
has the most layers in the shoots of A. arguta and
in the studied sorts (7—8 in female plants, 5 in
male plants), the least in A. polygama, 4—5 layers
in both male and female specimens. There is no
sharp difference between collenchyma and paren-
chyma. In all studied species, there are 5—6 layers
of parenchyma cells with thickened walls and well-
developed intercellular spaces. Notably, in early
March, collenchyma and parenchyma in the male
and female plants of A. arguta and ‘Don Huan’
have no starch reserves. In ‘Kyivska krupnoplidna’

and the female A. macrosperma however there are a
lot of starch grains in these tissues. As for 4. po-
lygama, there is a lot of starch inclusions in collen-
chyma and parenchyma of both male and female
plants.

Also, in March a lot of starch inclusions are
seen in the phloem of A. polygama, ‘Kyivska krup-
noplidna’ and A. macrosperma. In other species,
no starch was found in phloem. In the medullar
rays of all species except A. kolomikta there were
starch grains. The perimedullar zone (including
elements of the primary xylem) of female plants of
all studied species except A. kolomikta had large
reserves of starch. Meanwhile, in male plants the

Table. Morphometrical parameters (um) of one-year-old shoots of the genus Actinidia species and sorts

Species / sort Periderm Collenchyma Parenchyma Phloem Xylem PMZ

A. arguta (F) 159 £ 17 139+9 112t 12 235+ 69 916 + 37 330 + 46
A. arguta (M) 169 £ 8 118+ 7* 101 £ 22 295 £ 28 * 1276 £ 30 * 328 £ 18
A. kolomikta (F) 109 + 25 120 + 20 139 £ 27 333+ 13 1394 + 45 249 + 41
A. kolomikta (M) 71 £22%* 1079 107 £ 23 * 305 + 88 1230 £ 73 * 227 £ 16
A. polygama (F) 579 93+ 13 115+£23 282+ 12 735+ 116 134 £ 65
A. polygama (M) 49 + 15 93+ 8 101 + 24 232+ 16% 467 £ 69 * 194 £ 90
Kyivska krupnoplidna 202+ 13 104 £ 8 11212 353+ 17 1509 + 44 377 £ 25
(F)

Don Huan (M) 186 £+ 20 60 £ 13* 41 £ 9 * 213 +£43* 1378 £ 96 * 372+ 17
A. macrosperma (F) 74+ 9 96 £ 7 139+ 14 238 £ 23 913 £ 59 235+ 56

N o te: PMZ is perimedullar zone; * — statistically significant (p < 0.05) differences compared to female plants.
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starch was absent in this region only in ‘Don
Huan’. Interestingly, the perimedullar zone is
thickest in A. arguta and ‘Kyivska krupnoplidna’,
which combined with the presence of starch indi-
cates larger starch reserves (Fig. 2). The medullar
parenchyma has no starch inclusions. The maxi-
mal amounts of medullar parenchyma were seen
in the stem of A. polygama.

As can be seen from Table, the male plants of
all species except A. arguta either have significant-
ly thinner periderm, collenchyma, parenchyma,
phloem, xylem and perimedullar space (except
A. polygama) or a tendency to decrease compared
to female ones.

As it was in phloem and perimedullar zone
where starch was found most intensively, the thick-
ness of these zones can be one of the criteria to
differentiate males and females. Male plants of
A. arguta have better developed phloem and xylem
compared to females. Sizes of perimedullar zone
do not statistically significantly differ between
male and female plants.

Thus, according to the structure of outer layers,
the most similar were females of 4. arguta, ‘Kyiv-
ska krupnoplidna’ and ‘Don Huan’. Significantly
thicker periderm was found in female plants of
A. kolomikta compared to male plants indicat-
ing better frost resistance of the former. Also in
A. kolomikta the thick periderm layer consisting
of much flattened suberinized cells indicates the
better defense against abrupt temperature fluctua-
tions and less water losses, and so better frost and
drought resistance. In A. arguta and sorts Kyivska
krupnoplidna and Don Huan, the thickest peri-
derm is found (Table), however, it is filled with air.
The least resistant to the action of low tempera-
tures, by tissue structure, was A. macrosperma. An
indirect indicator of better frost resistance of above
taxa is the large deposits of starch in the perimed-
ullar zone, especially seen in shoots of female
plants.

Conclusions

Introduced the genus Actinidia species have some
features of anatomy of shoots that may be used for
prediction of the success of introduction. It was
shown, that the high adaptive potential of A. kolo-
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mikta is connected with flattened suberinized
cells, which provide the better protection of plants
from frost and drought. The significantly thicker
layer of periderm in the shoots of the A. kolomikta
female plants compared to male ones is detected.

Representatives of A. arguta (A. arguta, sorts
Kyivska krupnoplidna and Don Huan) have the
thickest layer of periderm filled with air. Their
high frost resistance is supported by the most in-
tensive accumulation of starch in the perimedullar
zone (especially in shoots of female plants). The
least resistant to low temperatures, according to
anatomy, has A. macrosperma.
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H.B. Ckpunuenxo!, H.B. Hyxucuna?,
0.1 I3w6a’, I B. Carocap '

' HauioHabpHMIT 60TaHiuyHMit can iMmeHi M.M. Ipuiika
HAH Ykpainu, Ykpaina, m. Kuis

2 KnuiBcbKUit HaLliOHAJTBHUIA YHIBEPCUTET
imeHi Tapaca IlleByeHka, Ykpaina, M. KuiB

AHATOMIYHA CTPYKTYPA OJHOPIYHUX
NATOHIB BUAIB AKTUHIAIT

Meta — BUBYMTU aHATOMO-MOP(QOJIOTIYHY CTPYKTYpY
ONHOPIYHUX TIaroHiB BUAIB pony Actinidia L., iHTpomayK-
toBaHuX y JlicocTeny YkpaiHu.

Marepian Ta meromu. [IpenmeTom mociimkeHHs Oyau
MpenCcTaBHUKY pofy Actinidia L., sIKi 3poCTaloTh Y KOJEKIIii
BTy aKjimMaTu3allil MIoaoBUx pociauH HaiioHanbHO-
ro 6otaHiuHoro cany iMmeHi M.M. Ipuiika HAH Ykpainu.
HocnimkeHHs rposeaeHo B 2016—2017 pp. 3 BAKOPUCTaH-
HSM 3arajJbHONPUUHATUX METOAiB. BuBYeHO aHAaTOMO-
MOP(OJIOTiYHI 0COOJMBOCTI OMHOPIUHMX TIArOHIB BB
pony Actinidia, inTponykoBaHux y Jlicoctery Ykpainu.

Pesyabratu. s A. kolomikta xapakTepHUii TOBCTHI
1iap NepuaepMu i3 ayxke CIUTIOLIEHUX, HACUYEHUX cy0e-
PUHOM KJIITHH, II0 CBIMYMTH MPO KPAlllUii 3aXUCT POCTUH
Bill Pi3KMX KOJMBaHb TEMIIEpaTypH, i, BiAMOBIiAHO, PO
Kpallly MOp030- Ta IMOCYXOCTiliKicTb. BusiBneHo, 1110 me-
puIepMa IaroHiB XXiHOYMX 0COOUH A. kolomikta mopiBHSI-
HO 3 YOJIOBIYMMHM OyJjia TOBILOIO. Y MPEACTaBHUKIB A. ar-
guta HaWTOBIIA TepuaepMa, sika HacUYeHa TMOBITPSM.
IIpo Kpality MOpO30CTiliKicTh 3a3HaYEHUX TAKCOHIB OIO-
CcepeaKOBAHO MOXKE CBiTUUTH HAWOIIbII iIHTEHCUBHE Ha-
KOIMYEHHS KPOXMAaJIo y IepUMeIyJIIpHilt 30Hi, 0cO0IM-
BO B MaroHax >KiHO4YMX pociauH. HaliMeH1 cTilikoro g0 mii
HU3BKHMX TeMIIepaTyp 3a OyIOBOIO MOKPHUBHOI TKAaHUHU
BUsIBUIACS A. macrosperma.

BucHoBku. BcTaHOBIIEHO, 1110 iHTPOAYKOBaHi BUIU aK-
THUHIiii MalOThb OCOOIMBOCTI aHATOMIYHOI CTPYKTYpH Tia-
TOHIB, SIKi MOXYTb OyTH BUKOPUCTaHI IUIsl IPOTHO3YBaH-
HS yCIIIHOCTI iHTpoayKiii. [TokazaHo, 1110 aHaTOMiYHA
OymoBa OIHOPIYHMX MaroHiB A. kolomikta BUpi3HIETHCS
IIyKe CIUTIOCHYTUMU CYOepHHi30BaHUMM KIIITUHAMMU, 1110
3a0e31evye BUCOKY CTiKiCTh pPOCIMH 10 HECTIPUSTIMBUX
YUHHUKIB TOBKiJISA, 30KpeMa 10 HU3bKUX TEMIepatyp i
nmocyxu. BUsiBIIeHO 3HAYHO TOBIILY MEPUAEPMY Y MTaroHax
XiHouux pociauH A. kolomikta MOpiBHSIHO 3 YOJIOBIYMMM,
1LI0 KOPEJIIOE 3 iX BUCOKOIO MOPO30CTiliKicTio. OqHOpiuHi
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MaroHu NMpeacTaBHUKIB A. arguta (A. arguta, coptu Kuis-
cbka KpynHorutinHa 1a loH 2XKyaH) MaloTh HAaWTOBILIMIA
I1ap MepUAepPMHU, HATOBHEHU1 TOBITPSM. IX BicoKa Mo-
PO30CTiliKiCTh MOB’sA3aHa 3 HAMOIIbII IHTEHCUBHUM Ha-
KOIMUYEHHSAM KpOXMaJllo B MepUMENY/IsIpHiii 30Hi (0co-
OJIMBO B MaroHax xiHoyux pociuH). HaliMeHI cTiiikum
IO HU3bKUX TeMIiepatyp € A. macrosperma. OTpuMaHi qaHi
PO3IIMPIOIOTH YSBJIEHHS PO OCOOJMBOCTI aHATOMIUHOI
Oy[0BY NMAroHiB BUJIiB aKTUHIAIT i MOXYTb OYTH BUKOPUC-
TaHi B CeJIeKLil JJIsI CTBOPEHHSI COPTIB 3 MiABUIIECHOIO
CTiliKiCTIO.

KmouoBi cioBa: Actinidia L., Bun, aHatoMmo-mMop¢oJio-
riyHa 6ynoBa, MaroHu, 4oJI0Bivi Ta XiHOYi pOCIMHM, CTili-
KiCTb, 3aMaCHi PEYOBUHHU.

H.B. Cxkpunuenxo’, H.B. Hyxcuna?,
O.HU. z106a’, I.B. Carocap !

! HallmoHaIbHBII 60TaHUYECKUI call
umeHu H.H. Ipumiko HAH Ykpaunnsl,
VYkpauHa, r. Kues

2 KueBCKUil HALIMOHAIbHBIN YHUBEPCUTET
umeHu Tapaca IlleBueHko, YkpauHa, . KueB

AHATOMUMYECKAA CTPYKTYPA OJHOJIETHUX
ITOBEI'OB BUJOB AKTUHUANN

eab — U3yYIUTh aHATOMO-MOPGOIOTUIECKYIO CTPYKTY-
Py OIHOJIETHUX MOOeroB BUIOB pona Actinidia L., uHTpO-
IYKIIMPOBaHHBIX B JlecocTenu YKpauHbI.

Marepuansl U MeTompl. [IpeaMeToM HcCIeqOBaHUS
ObUIM MpencTaBUTeN poaa Actinidia L., mpou3spacraio-
1IKMe B KOJUIEKLIMM OTIeda aKKJIMMaTU3aluy TIOJ0OBBIX
pacteHmii HarimoHaJbHOro 60TAHMYECKOTO caga MMEHH
H.H. Ipumuko HAH Ykpaunsl. MccnenoBanus nmpoBeze-
Hbl B 2016—2017 IT. ¢ MCOJB30BaHUEM OOIIETTPUHATHIX
MeTonoB. M3ydeHBl aHAaTOMO-MOP(MOIOrMIecKe XapaK-
TEPUCTUKU OIHOJICTHUX IMOOEroB BUAOB poiaa Actinidia,
MHTPOOYKIIMPOBAaHHBIX B JlecocTenu YKparHBbI.

Pesyasrarbl. [Insa A. kolomikta xapaktepeH TOJCTBII
CJION TePUAEPMBI C CHMJIBHO CILIIOIICHHBIMYU HACBIIIEH-
HBIMU CYyOepPHMHOM KJIETKaMM, YTO YKa3bIBaeT Ha JIy4IIIyio
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3alIUTY PACTEHMI OT Pe3KMX KoyieOaHUil TeMIlepaTyphl,
1, COOTBETCTBEHHO, Ha JIYULIyI0 MOPO30- U 3aCyXOYyCTOM-
YUBOCTb. BBISIBIEHO, UTO TepuaepMa moderoB KeHCKUX
ocobeit A. kolomikta o cpaBHEHUIO ¢ MYXXCKUMU ObLIa
OoJiee ToJIcTOl. Y mpencraButeneil A. arguta camasi ToJ-
cTas mepuiuepMma, KOoTopasl COOEPXKMT MHOIO BO3Idyxa.
IIpo nyuiryto MOpO30CTOMKOCTb YIIOMSIHYTBIX TAKCOHOB
KOCBEHHO MOXET CBMIETEJIbCTBOBAaTh HamboJjiee MHTEH-
CHBHOE HaKOIUIEHHE Kpaxmaja B MepUMeny/UIsipHOI
30He, 0COOEHHO B nmoderax XXeHCKMX pacteHuii. Hanme-
Hee YCTOMYMBOM K AEMCTBUIO HU3KUX TeMIeparyp IO
CTPOEHUIO TOKPOBHOI TKaHU OKa3ajach A. macrosperma.

BoiBoabl. YCTaHOBJIEHO, YTO MHTPOAYLMPOBAHHbBIE
BUIIbl aKTUHUIUUA UMEIOT OCOOEHHOCTH aHATOMUYECKO-
rO CTPOEHMUS M00EroB, KOTOPbIE MOTYT OBITh MCMHOJIb30-
BaHbl ISl TTPOTHO3MPOBAHMSI YCIIEIIHOCTU WHTPOAYK-
uuu. [lokaszaHo, YTO aHATOMUYECKOE CTPOEHUE OIHO-
JneTHUX noderoB A. kolomikta xapakTepusyeTcss CUJIbHO
CILUTIOCHYTHIMU CyOEpUHU3UPOBAHHBIMU KJIETKAMU, YTO
o0ecrnevynBaeT BHICOKYIO CTOMKOCTb pacTeHUI K Hebna-
TOMPUSITHBIM YCIOBUSIM OKpYXKalollel Cpelibl, B YaCTHO-
CTH, K HU3KUM TeMmIepaTypaM M 3acyxe. OOHapyxeHa
3HAYUTEbHO 00JIee ToJICTasl ITepuaepMa B mooerax xKeH-
ckux ocobeit A. kolomikta Mo cpaBHEHUIO ¢ MY>XXCKUMMU,
YTO yKa3bIBaeT Ha UX 00Jiee BBHICOKYIO YCTOMYMBOCTb K
Moposy. OnHoJIeTHUE o0eru npeacTaBuTenei A. arguta
(A. arguta, copta KueBckas KpyrnHoriogHas v JloH 2KyaH)
MMEIOT CaMblil TOJICTBIM CI0OM MEepUAEPMbl, HATIOJHEH-
HbI Bo3ayxoM. WX BbICOKass MOPO30CTOMKOCTh CBsSI3aHa
¢ HauboJiee MHTEHCUBHBIM HaKOILJIEHMEM KpaxMmasa B
MepuMenyJIsIpHOI 30He rodera (0COOEHHO B moOerax XXeH-
CKUX pacTeHuit). HaumeHee ycTOMUMBBIM K HU3KUM TEM-
nepartypam spisetcs A. macrosperma. IlonyyeHHbIe NaH-
HbI€ PACIIUPSIOT MPEACTaBIeHUs 00 0COOEHHOCTSIX aHa-
TOMHMYECKOTO CTpOEHMsI mobera BUAOB aKTUHUIUM U
MOTYT OBITb MCIIOJb30BaHbI B CEJEKIIMU JJIsI CO3MaHMS
COPTOB C MOBBIIIIEHHOI YCTOMYMBOCTHIO.

KmoueBsie cioBa: Actinidia L., B, aHaToM0O-Mop(OJI0-

rMYecKoe CTpoeHHUe, IMOOEern, MyXXCKHe U KEHCKHEe pac-
TEHUSI, yCTOMUMBOCTD, 3allaCHBIE BEIICCTRA.
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MNAJITHOMOP®OJIOTTYHU I AHAJII3 POCJIUH
COPTIB IRIS HYBRIDA HORT. (RODION.)

Mema — nposecmu nasinomopgonoeiune eusuenns copmie Iris hybrida hort. (Rodion.) cadosoi epynu Cmandapmui Kapauko-
6i (SDB) 0as onmumizayii ma Kopueyeanus ceaeKyiiinoi pobomu 3 HUMU.

Mamepiaa ma memoodu. Y pobomi euxopucmaro onucosuil, MopomempuyHuil, NAHOMOPHOA0IYHUI Ma cmamucmu4-
Huii memoou. Mamepianom 0as docaioxcenns 0ye nuaok 22 copmie SDB-ipucieé eimuusnsnoi ma 3apyoiscHoi cenexuyii.

Pesyasmamu. Y3aeanvneno dani wodo micuysa SDB-ipucie y cyuacniii cadosiii kaacugikayii ipucie ma icmopii cmeopenHs
copmis yiei cadosoi epynu. [Ipoananizosarno dopo6ok 3apybidcHuX i 6iMuU3HAHUX CeneKyioHepis yiei kyabmypu. 3a pe3yavma-
mamu nasiHOMOp@OA02IMHO20 AHAAIZY 6CIMAHOBACHO, WO 3d MOPHOA0IYHOI0 (Y0080 NUAKOBI 3ePHA 00CAIONCEHUX COpmie
SDB-ipucie € munosumu ons niopody Iris. Buseieno 3 munoposmipu nuakosux 3epen — eeauki, oyxuce 8eAuKi i eieGHMCvKi.
Ompumani pezysbmamu ceiouams npo Hecmaobinvricms eenomy SDB-ipucie na pigni mikpocnopoeeresy.

Bucnoeok. Budineno epyny copmis, siki 3a po3mipom nuakoeux seper modicra eégaxcamu «<munosumu SDB» ma suxopucmo-
8ysamu K emaion 045 COPMOGUGHEHHs cad08UX IpUcie yiei epynu, wo dae 3mo2y onmumizyeamu ceaekyitiny pobomy 3 HUMU

ma npuckopumu 6Us6/1eHHA nepCneKmusHux CiﬂHui@.

Kimouosi ciiosa: SDB-ipucu, naninomopdosoriynuii aHati3, MAJIKOBI 3epHa, COPT, TEHOM.

Hwuni y 6aratbox KpaiHax aKTUBHO TTPOBOIUTHCS
ceJIeKIIiiiHa po0oTa 3 KBITHUKOBO-IeKOPaTUBHM -
MM pociarHaMu. I[TigpaxyBaTu icHy10uUmi ix acop-
TUMEHT HEMOXJIMBO, aJI>Ke BiIOYBAaETHCS MMOCTili-
HE MOro OHOBJIEHHS BiAITOBITHO MO KBITHUKOBOI
MOJIY, €CTETUYHUX Ta KOMEPLiMHUX MOTPeO.
OpHi€lo 3 HARMOIYISIPHIIINX KBITHUKOBO-IE-
KOPAaTUBHUX KYJIBTYp € ipucu. 3a JiTepaTypHUMU
IaHUMU, KiJIBKICTh iX 3ape€eCTPOBAHUX COPTIB'
Hajiuye 61u3bpko 80 tuc. [7]. Ha Hamry myMmKy, ix
yucesbHicTh Bxe nepesumia 100 Tuc., ocKiib-
KM TIiCJISI aKTUBHOIO BUKOPUCTAHHS MO0
y cenexuii ipuciB y 1980—1990-x KinbKicTb cop-
TiB mo4aja cTpimMko 3poctatu. IllopiyHo y CBiTi
PEECTPYIOTH ITIOHAMA TUCSYi COPTIiB LIi€l KYJIbTYPH.
bopinkoBi ipycu — HaWMNOIMYJSIPHILIL cepen
camoBuXx rpym ipucy. Ha ix yactky npumnanae 6iib-

! Crartyc odilliiiHOTO Mi>KHAPOIHOTO PEECTpATOpa COPTiB ipUCiB

y 1955 p. Ha XIV caniBHMUOMY KOHTpeci Oyi0 HamaHO AMepH-
KaHCbKOMY iprcoBoMy ToBapucTBY (American Iris Society (AIS))

[19].
© M.O. TPOILIbKUM, 10.B. BYWIH, 2018
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LIiCTh COPTiB, a B MeéxXax OOpiAKOBUX ipUCIB —
HaMOLJIbIIE COPTIB HAJIEXXUTh 10 Brucokux bopin-
koBux (Tall Bearded (TB)). Ipyroro 3a normysip-
HicTio rpynoto € CranmaptHi Kapimkosi bopin-
koBi ipucu (Standard Dwarf Bearded (SDB-ipu-
cn)). s rpyna € HaliMOJIOAIIOIO Cepell CamoOBUX
(opwm ipuciB. BoHa BuHuKIa HanpukiHii 1940-x
POKIiB BiJl COPTiB, OTpPUMAaHMX YHACTiAOK CXpelly-
BaHb MiX AukopocaumMu dopmamu 1. pumila L. Ta
copramu bopinkoBux ipuciB.

HuHni BinOyBaeThcs akTuBHaA cejekuiss SDB-
ipuciB. 3’IBISIIOTECS HOBI (DOpPMU Ta ITOETHAHHS
3a0apBiIeHb KBITOK, 30ibLIYETHCSI TOGPOBAHICTD
KpaiB NemocToK Toio. [TounHarouu i3 1999 p.,
BITYM3HSHUMM CeJieKilioHepamu (31e01IbII0oro amMma-
TopaMu) oilliliHO 3apeecTpoBaHo noHan 220 cop-
TiB bopinkoBux ipucis [19]. OnTtumisalisi cenexk-
LIAHKUX IIpOorpaM Ta KOPUT'YBaHHS iX 3aJI€3KHO Bif
ICHYI0UHMX ITOTpeO € aKTyaJIbHUM 3aBAaHHSIM. He-
JIOCTaTHBO PO3PO0JICHI MPAKTUYHI TPUITOMU CceleK-
uii SDB-ipucis.

OmHVM 3 HaBaXKJIMBIIINX TEOPETHYHNX ITH-
TaHb BimoMulii aMmeprKaHChbKUii cenexiiioHep P. Black

ISSN 1605-6574. Inmpodykuis pocaun, 2018, No 2
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BBaXka€e HerepeadauyyBaHe PO3LIEIJICHHS y Ti0-
PUAHMX HAILAAKiB 3a po3MipaMy POCIMH Ta 3a-
OapBJIeHHSIM 4acTUH ouBiTMHU [13]. OgHuM i3
LIUISIXiB BUPiILIEHHS 1Ii€] MPOOJIeMU € MaJliHOMOpP-
(donoriuHe BUBYEHHS pOCIUH copTiB SDB-ipu-
CiB, sIKe Ja€ 3MOTY BUIIJTUTHA O3HAKU JJIsI BU3HA-
YEHHSI TTOXOJKEHHS MIEBHOIO COPTY i CKOPUTY-
BaTM CeJIeKIiiiHi mporpaMu, MHOB’s3aHi 3 LIMM
COPTOM.

Meta poboTu — mpoBecTy NnajiHoMopdoJso-
riyHe BMBYEHHs1 copTiB SDB-ipuciB pis ontu-
Mi3allii Ta KOpUTyBaHHS CeJIeKLiiiHOI poOOoTH 3
HUMMU.

3aBaaHHS, SKi BUPILIYBaJIKU JJIs JOCATHEHHS
MOCTaBJICHOI METU:

* BUBYMUTU acoptuMeHT SDB-ipuciB BiTum3-
HSIHOI Ta 3apy0ixKHOI CeJIeKIIil;

* JOCHiguTH MOP(OJIOTriyHY OYI0BY MUJIKOBUX
3epeH Ta MPOBECTU MajliHoMOpdoIoriuHe J0CTi-
JIDKEHHSI TPYIU COPTiB, Pi3HUX 3a TOXOMXKEHHSIM,
TUITOM 3a0apBJIEHHS Ta BUCOTOIO KBiITKOHOCA;

* 3a JOIIOMOIOI0 METO/iB MaTeMaTUYHOI CTa-
TUCTUKU BUIIJTUTUA COPTU 31 CXOKUMU MOPGHOTH-
naMUu MUIKOBUX 3ePeH.

Marepian Ta MeTOIH

VY po0oTi BUKOPHUCTAaHO OIMMCOBUI, MOP(HOMET-
pUYHMI, HaJiHOMOPGOJIOTiYHNI, CTATUCTUIHUI
METO/IM.

MartepianoM 11s1 OCTiIXKEHb OyJIN:

* 3pa3Ky MUKy 22 oilliiiHO 3apeeCcTpOBaHUX
coptiB SDB-ipuciB BiTUM3HSIHOI Ta 3apyOiKHOI
cenekiil, Bizibpani y 2016 p. Ha HAayKOBO-IOCITif-
Hilt 3eMeNbHilt aiisiHII MUKoJaiBCbKoro obJiac-
HOTI'O €KOJIOTO-HATYpaJiCTUYHOIO LIEHTPY YYHiB-
CBhKOI MOJIOI;

* (onmoBi Marepianu AIS momo peectparii
COPTIB ipuUCiB (BUKOPUCTOBYBAIM IS ineHTUI-
Karii copTiB KoJIeK1Iii 32 0(illiiHUMU COPTOOTTH-
caMu i KoJIbopoBUMU (hoTorpacdisiMu Ta OTpUMaH-
HSI JaHUX 1IOJ0 BUCOTH KBiTKOHOCA) [19].

Vci 3pa3ku BimOupaiau i3 KBiTOK Ha IOYATKY
PO3KpMBaHHSI, 1110 3BOAWIO 10 MiHIMyMy ITOTpa-
IUISIHHST TIWIKY iHIIMX cOpTiB. OCKUIbKM BUIAM
pony Iris mputamMaHHa npotepanapis [1, 20], ou-
JIOK Ha MOMEHT PO3KPMBAaHHS KBITKM € 3pPiuM,
30aTHUM IJIS 3aIieHHs. Bigpa3sy micis 30upaH-
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HsI MWISIKY MiACYITYBaJIU TIPU PO3CiITHOMY OCBIT-
JIEHHI Ta MOMilllaJIi y IepraMeHTi KOHBEPTH.

Bin6ip coptiB m1a aHamidy IpyHTyBaBCsS Ha
NpUIYyLIeHHi, o rpyna SDB-copTiB € 30ipHOIO.
o Hei 3alydeHO COpPTU 3a €AMHOIO O3HAKOIO —
BMCOTa KBITKOHOCA Ma€ OyTU OibIIoI0 HixK 20 cM
Ta MeH11010 Hix 40 cM. Cepen, BigiopaHUX COpPTiB
OyJIM TaKi:

* oTpuMaHi Bim cxpemryBaHHs1 Kyka—Jyr-
Jlaca;

* OTpMMaHi B pe3yJbTaTi OgHO- i baratocTymne-
HeBuX cxpelryBaHb SDB-copTiB Mizxk c006010;

* COpTU, ITOXOMXKEHHSI SIKUX YaCTKOBO 200 IMOB-
HICTIO HEBiJlOME;

* COPTU, B POIOBOMI KOTPUX € MPEIKH, SIKi He
Hajiexarb Hi Jo SDB, Hi 1o Bucokux BopigkoBux
coptiB (Cepenni bopimkosi (Intermedia Bearded
(IB)), xnonu ta copt 1. pumila).

IIpuroryBaHHs mpernapaTiB MUJIKOBUX 3€peH
3niicHioBanu 3a Metoaukoro 3.11. IMaymesoi [9].

Mikpockomilo MWIKY MPOBOIWIN 3a JOIIOMO-
roro Mmikpockona XS-2610, ocHaleHoro 1udpo-
Bolo hoTOKaMepolo, ITpu 30i1bLeHHi 125. Ludposi
MikpodoTorpadii oTprMyBai 3a JOITOMOTOIO MPO-
rpaMu “Microcular”. B aHajoriyHux ymoBax po-
owm cepito Ludposux Mikpodororpadiii 00’ €KT-
MiKpoMeTpa Jijis1 KaJliOpyBaHHSI.

BumiproBaHHSI po3MipiB MUJIKOBUX 3€peH MPO-
BOJMJIM 3a JOMOMOTOoI0 iHcTpymMeHTa “JliHiiika” 3
nporpamHoro mmakera “Adobe Photoshop”. OTpu-
MaHi po3MipHu y IiKceJSIX MepeBOIUIN Y MiKpO-
METPHU 3a JOMOMOTI0I0 Koe(illieHTa, OTpUMaHOI'0O
i1 yac BUMiproBaHHs MikpodoTtorpadii 00’eKT-
MikpomeTpa. [Toxnbka BUMiproBaHb JIiIHiAKM CcTa-
HoBwia * 0,56 MmxMm. KoedillieHT rmepepaxyHKy 3
mikceniB y Mikpomerpu — 1,901. 3aranbHa Kijb-
KiCTb BUMIipiB pO3MipiB MUJIKOBUX 3epPeH KOXKHO-
ro copty craHoBuia Big 80 mo 100. BumipioBanu
JIMIIIE HEMOILIKOMXEHUN piBHOMIpHO 3abapBie-
HuUi (pepTuabHUIT) THIOK [3].

CTaTUCTUYHMI aHAJi3 OTPUMAaHUX Pe3yJibTa-
TiB IPOBOAMJIN B AeKiNbKa eTariB. Ha nepiiomy
pe3yiabraTi BUMIipiB i3 “Adobe Photoshop” nepe-
HOCWJIM JIO eJeKTpOoHHOI Tadmuui “MS Excel”,
iTeHTUiKyBaIM, IiapaxoByBall KilbKiCTh BU-
MipiB. Hani gaHi eKcmopTyBaju OO IpOrpamMu
“Statistica”.
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CryniHb BapiloBaHHSI O3HAaK BM3Hayalud 3a
IIKAJIOIO0 PiBHSI MiHJIMBOCTI KoedillieHTa Bapia-
uii b.A. Jocniexosa [2].

Jl1st oliiHIOBaHHSI BiAMiHHOCTEl y po3Mipax
MWIKOBUX 3€PEH 3aCTOCYBAIM METOJ OJHOBUMIP-
HOTI0 IUCHepciiiHOro aHasi3y. JIocToBipHiCTb Bil-
MiHHOCTeH oLiHIOBaIM 3a t-KpuTepieM CTblofeH-
Ta. 1151 OLliHIOBaHHS 3B’SI3KY MiX pO3MipoM MUJI-
KOBHX 3€peH Ta BUCOTOIO KBITKOHOCA BUKOPUCTO-
BYBaJIM METO/I TTAPHOT0 KOPEJISLiAHOTIO aHaJIi3y.

PesynbsraTi Ta 00roBopeHHs

3a OotaHiuHO©0O Kiacudikalie Bci ¢popMu ca-
JOBUX OOpiIKOBUX ipMCiB HajeXaTh OO0 ITiAPOIY
Iris, pony Iris L. ponunu Iridaceae Juss. mopsinky
Asparagales, xnacy Liliopsida, Binniny Magnolio-
phyta [10].

IIlomo TakCOHIB HMXKYOTO 3a IIiApim piBHS ce-
pen 00TaHIKiB He iCHye €IMHOI AyMKHU. M1 BUKO-
PUCTOBYBaI CUCTEMY Kiacudikallii miapomy, Ky
po3poouB moHorpad poxy I.1. Pogionenko [10]:
Iinpin Iris:

Cexuig Iris:

= Cepist Bucokux bopinkosux ipucis (Se-
ries Elatae):
» I albicans Lange (2n=44);
= Cepig Husbkux bopinkoBux ipucis (Se-
ries Pumilae):
» I attica Boiss. & Held. (syn. 1. pumila
var. attica, (2n=16).

Vci cagosi popmu 60pinkoBux ipucis I.I. Po-
JiOHEHKO BimHOCUTH m0 Ipynu [iOpumiB ipucy
cagoBoro (1. hybrida hortensis (Rodion.)) [11].

3araJpbHONPUMHAITOIO € camoBa Kiacudikallis
oopinkoBux ipuciB AlS, 3a ssKo10 cagoBi OOpigKo-
Bi ipycu po3mOAiISIIOTH HA TPU OCHOBHI I'PyIM
(Kapmukosi (1. barbata nana), Cependi (1. barbata
media), Bucoki (I. barbata elatior), siKi po3mnomi-
Js10Th Ha Kiacu [18]. Kimac SDB HanexuTb mo
nepioi rpynu. SDB-ipuicu MaioTh po3ramryxe-
HMI KBiTKOHic 3aBBUIIKU Big 20 mo 41 cMm, Ha
SIKOMY PO3TalllOBaHO 110 4 KBIiTOK.

Cenexuiiiny poborty 3 rpymoio SDB-ipucis
posnoyanu y 1940-x pp. 3i 3pocTaHHSAM IIOMY-
JIIPHOCTI HOBHUX TETPAIUIOIIHUX COPTIB ipuCiB
[10]. PoGept Ilpeiinep (Roberth Schreiner), Bce-
CBITHHOBiIOMUI CeJIeKIIIOHEP Ta BJIACHUK (ipMu
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Schreiner’s Iris Gardens, BUITyCTUB y IpOAaX TpU
KyJIbTUBapu HU3bKopocaux (8—20 cm) Iris pumi-
la. 11i xynsTUBapy, KOTPi HaragyBajayd 3MEeHILEHY
KOMiI0 BUCOKOPOCJUX CadOBUX ipHCiB, IIBUIKO
MOIIMPUIIUCH cepell aMePUKAHChKUX CeleKIio-
HepiB. Cipobam riopuam3aitii ix i3 TB-copramu 1e-
pelIKoIKaIa Pi3HULIS Y TepMiHaX MOYaTKY LIBITiH-
HsI, OCKIJIbKM KYJBTUBApHU LIBiJIM HA 1—2 Mic pa-
Hille.

OnHYMU 3 TIepIIUX CeJIEKIIOHEepiB ipMUCiB, SIKi
MPOBEIN CXpellyBaHHS MixX TUKOPOCIUMU Pop-
MaMu Iris pumila Ta copramu bopinkoBux ipucCiB
oymu ITon Kyk (Paul Cook) ta Ienec Jdyrnac (Ged-
des Douglas). 3ronom BoHO Oy/0 Ha3BaHO Ha iX
yecTh — «cxpelyBaHHs1 Kyka—/lyraca». Im Bra-
JIOCSI BUPILLIMTY NPO0JIeMy 3 TepMiHaAMU ITOYaTKy
LIBITiHHS IBOMA IIISIXaMU: 32 paXyHOK 30epiraHHst
nmuiky 1. pumila no usitinHsa TB-copTiB Ta iioro
nepecuiku 3 Operony (ae uBiB 1. pumila) no Ka-
JidopHii (ae B Lieit yac uBinu coptu TB-ipucis).

Otpumani Kykom ta JlyriacoMm cCisiHLI Bim Lux
cxpellyBaHb oTpuMau Ha3By CTaHIApTHI Kap/u-
koBi (SDB). SDB-ipucu € cerMeHTHUMHU aJlOTET-
parioizamMu (amdigurioinamu) (2n=40) [14, 15].
Bonu deprmibHi. Cenexilito MPOBOAWIN LISIXOM
ix cxpeunyBaHHsI. OCKiJIBKY Mif 4ac ceyieklii Bu-
KOPHMCTOBYBAJIU COPTHU 3 Pi3HUMU XPOMOCOMHUMU
HabopaMu, FeHOM IIi€l TPy Ma€ O3HAKW HecTa-
OinbHOCTI. ToMy BHACHiTOK CXpellyBaHHSI B Me-
JKax 1i€l TpyIy MOXYTb 3’ SIBUTUCS HAILIAAKK 3 Pi3-
HUM HabopoM Mopdobiostoriynmx o3Hak [10].

CrtBopenHss SDB-ipuciB najio 3mMory nomoB-
JKUTU TPUBAJICTh UBITIHHSA Ha 2 Mic. CopTu Maiu
Bucorty Bix 20 10 40 cM Ta ycriaaKyBaJIv Bix TUKO-
POCJIMX MPEIKiB NiABUILEHY MOPO30CTINKICTh.

CsiToBuii acoptumeHT SDB-ipuciB craHo-
BUTH Oan3bko 5500 coprtiB, 3 SKUX OUIBIIICTh
cTtBopeHa cenekiionepamu CIIA Ta ABcTpalii,
215 copTiB — BITYM3HSIHUMM CeJIEKLiOHEpaMU
[18]. binbuiicth cOpTiB 3apeecTpOBaHO YKpaiH-
CbKMMMU celieKlioHepaMu (8 riOpuan3aTopiB) y
1999—2017 pp. AHali3 celleKiiliHOT poboTu 3
SDB-ipucamu y cBiTi Ta YKpaiHi 30Kpema BU-
SIBUB, 1110 BOHA TPOBOAUTHLCS iIHTEHCUBHO. € Mo-
Tpeda y po3po0ili cesieKllioHepaMu BJIACHUX ITPO-
rpaM cxpelllyBaHb Ha OCHOBi JI€TaJbHOTO BUB-
YeHHs OioJIorii i€l Tpymnu.
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100 pm ‘

4]

INTaniHoMopdosoriyHuii aHajli3 IPYHTYETHCS
Ha BiIMiHHOCTSIX Y MOPQOJIOTiUHIl CTPYKTYypi
MWJIKOBUX 3€pPeH Pi3HUX BUIIB pociuH. Mop-
(hosoriuyHi 03HAKM MUJIKOBMX 3€pPEH, a TaKOX
YJIBTPACTPYKTYpa CIIOPOAECPMH € TyKe crieriu-
HUMM ISl TAKCOHIB BUILIMX POCJIWH, 1110 JA€ 3MO-
Iy BUKOPHMCTOBYBAaTH MHajiHOMOpP®OIOriuHi JaHi
JIJI1 BUPIIIEHHS CIIpHUX MUTaHb IX CUCTEMaTh-
KM, TAKCOHOMil Ta (pistoreHii.

V dynnamenTtanbHiii MoHorpadii 1. PomioneH-
Kka [11] He nuie y3araJbHEHO iCTOPUYHI Bigo-
MOCTI 11010 najiHoMopdoJorii poxy Iris. ABTop
MPOBIB HOCTiMKEeHHS NMWIKY 01u3bKo 100 BumiB
ipUciB Ta c(OpPMYJIOBAB «ITWJIKOBI JiarHO3M BU-
niB». IlamiHoMopdoJorito ipuciB €BponeichKoi
yactuHu KoiuinHboro CPCP BuByana JI.LA Ky-
npistHoBa [6], gayleKOCXimHMX BUIIB 6€300PiaKo-
BuX ipuciB — €.B. bonrenkosa Ta B.B. Ipurop’esa
[1], I lactea — O.A. Myparosna i ciBasr. [8], pia-
KicHux BuiB ipuciB bamkoprocrtana — H.O. Ka-
JIAITHUK i CITiBaBT. [4], 1. pumila 3 KpUMCBHKUX I10-
nyisauiii — C.B. €dimMoB i ciBaBbT. [5].

BumMipioBaHHSI poO3MipiB MUJIKOBUX 3€pPEH €
OIHMM i3 MOLIMPEHUX HEMPSIMUX METOMIB OLIiH-
KU TUIOITHOCTI POCIMHHMX KIIiTHH. Moro 3a3Bu-
yaii 3aCTOCOBYIOTb TOJli, KOJW LIMTOr€HETUYHUI
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Puc. 1. INunkosi 3epHa pisHux coptiB SDB-ipucis: I — 'Jazzamatazz', 2 —
'Seafire’, 3 — 'Absolut Joy', 4 — 'Lisovychok’

Fig. 1. Pollen grains of different cultivars SDB-iris: / — 'Jazzamatazz', 2 —'Seafire’,
3 — 'Absolut Joy', 4 — 'Lisovychok'

aHaJli3 MPOBECTU CKJIAJHO Yepe3 MaJli po3MipH Ta
BEJIMKY KiJIbKiCTh XpOMOCOM a00 KOJIM € MoTpeda
B ekcnpec-MeTonax (Ijis1 BimOopy 0aTbKiBChbKUX
nap, KyJbTypaJbHUX JIiHil TOIIO).

3icTaBlieHHSl pe3yJbTaTiB aHajidy KapioTUIy
Ta pO3MipiB MUIKOBUX 3epeH [6, 9, 17], BUIBWIO
BUCOKU 30ir pe3y/IbTaTiB i Jaj10 3MOTy BUKOPHUC-
TaTH eKCIPec-MeTO ] OLIiIHKM PO3MipiB MUIKOBUX
3epeH IJIs TToTNepeIHiX BUCHOBKIB PO KapioTUII
JTOCIIIKYBAaHUX POCJIMH.

3a pesyabTaTaMM aHajlizy MikpodoTtorpadiit
YCTaHOBJIEHO, 110 BCi 00CTEXEHi COPTU MPOAYKY-
I0Tb JIUIlIe TTOOAMHOKI MUJIKOBI 3epHa (MOHAIM)
(puc. 1). InnkoBi 3epHa y JOCTIIKEHNX COPTIB €
O0IHOOOPO3EHYACTUMU 3 YiTKO BUPAXKEHOIO TO-
ONIMHOKOIO amnepTypolo, MaloTh chepoinalbHy
dopmy. CKynbIITypa eK3MHI — JIpiOHOCITYACTA.

Pozmipu nuaxosux 3epen. Ychoro 0yJio IpoBe-
neHo 2092 BUMipu JOBXWHU MOJISIPHUX Bicelt y
22 nmocmimKyBaHUX cOpTiB (Tabm. 1). 3BemeHi pe-
3yJITaTU OLIIHKU BiAMOBIAHOCTI eMITIpUYHUX PO3-
MOALTB po3MipiB MUJIKOBUX 3epeH (PYHKIIii HOP-
MaJIbHOTO PO3MOJIIIY MO KOXHOMY i3 TOCIiIXKY-
BaHMX COPTIB Ta y TPYIIi B LIJIOMY MTOKa3aju, 1110
3a kpurepieM lllamipo—VYinka po3mnomin MKy
3a po3MipaMu ISl BCi€i TpyINu He BiAmoBimae
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Ilaninomopgonoeiunuii ananiz pocaun copmie Iris hybrida hort. (Rodion.)

HopMaibHOMY. Lle o3Hayae, 1110 BUbipKa € HEOI-
HOpPiJHOI. AHAJIOTIUHY OLIHKY IPOBEICHO IJIsI
KOXHOTO copTy. BigxuiaeHHs Big HOpMaJabHOIO
pO3MOoMAiay Big3HaUYeHO JIUILLIE JJIsSl TIMJIKY OJHOTO
copry — Divchynka-Kryzhynka. 151 iH1mx cop-
TiB PO3MOIIJI CTATUCTUYHO 3HAYYIIO HE Bimpi3-
HsIBCS Big HopMaibHoro. Ile o3Havae, 1110 oTpu-
MaHi pe3yJIbTaT MOXXHa KOPEeKTHO OLiHIOBaTH 3a
JIOTIOMOT 010 CTaHAAPTHUX (TTapaMeTPUYHMX) CTa-
TUCTUYHUX MeTodiB (AuB. Taoua. 1). KoedilieHT
Bapialii po3MipiB MWIKOBUX 3epeH — 15,2 % Bin-
MOBiTa€e cepeTHOMY PiBHIO MiHJIMBOCTiI O3HAKM.
Ile TakoX CBiZYMTH PO HEOTHOPIIHICTh 3arajib-
HOi BUOIpKH.

CepenaHiii po3mip nmujikoBoro 3epHa — (123,9 +
+0,5) MmxM. 3a mkanorw po3mipiB Eparmana [10]
1Ile BiAIoOBigae AyxXe BeJIMKOMY po3Mipy. Po3zmax
Bapialii o3Haku — Bix 57,9 mo 226,2 mxm. OTxe,
B IOCJIiIXKyBaHili TpyIli COPTiB POCAMHU MPOAY-
KYIOTb MUAJIOK i3 TMJIKOBUMM 3€pPHAMU BEJIUKOTO,
Jy>Ke BEJIMKOTrO i riraHTchkoro po3Mipy. Lle mo-
SICHIOE BiIMiHHICTb OTPMMaHOIO PO3IOILTY Bil
HOPMaJIbHOTO — 3a PaxXyHOK HasIBHOCTI TiraHT-
CbKMX MWJIKOBHMX 3€peH TicTorpama po3MoiiTy
3MillyeThesl mpaBopyd. KinbKicHO 1ie XapakTe-
PU3YETHCSI TOKA3HUKOM acUMeTpil — BiH Oilb-
wui Big Hyas (1,3). 3MillleHHST He Ty>Xe 3HaYHe,
TOOTO MWJIKOBUX 3€PEH SIK BEJIMKOTO0, TaK i riraHT-
ChKOI'0 pO3Mipy Hebararo.

OTxe, BUMIpIOBaHHSI pO3MipiB MUJIKOBUX 3€-
peH noxasao, 1o SDB-ipucu npoayKyroTh uJI-
KOBi 3¢pHa TPphOX TUIIOPO3MipiB — BEJIMKi, JyXKe
BEJIMKI Ta TiraHTChKi.

Ouinka 3anexcHocmi Midc po3mipamu NUAKOBUX
3epeH ma 8uUcomor Keimkonoca. J1aHi mpo BUCOTY
KBITKOHOCa B34T0 i3 0a3u maHux AlS [2]. ITopis-
HSIHHS 1X i3 po3MipaMM NTUJIKOBUX 3€peH IToKa3a-
JIO BiACYTHICTb OyIb-SIKOI KOpPEeJsliii MixkK HUMU
(xoediuienT kopensiii meHimii 3a 0,001). I'1. Po-
JIOHEHKO B cBoiit MoHorpadii [10] Takox BKasye
Ha BIiICYTHICTh 3B’SI3Ky MiX pO3MipaMM ITHJIKO-
BUX 3€peH Ta POCJIMH y OUIBIIOCTI BUIIB ipUCIB.
OueBUAHO, 1Ie € XapaKTEPHOIO OCOOJIMBICTIO POLY,
KOJIM BUOU 13 HEBEJIUKUMMU PO3MipaMy MOXYThb
NPOAYKYBaTU BeJIMKi MAJIKOBIi 3epHa.

Ouinka cmamucmu4Hoi 3Hauyuwocmi 6iOMiHHOC-
meti Midc copmamul 3a po3mMipom RUAKOBUX 3epeH 3a
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t-kpumepiem Cmorodenma. 3a pPo3MipoM THIKO-
BUMIX 3€pEeH JOCIiIKEeHi COPTU MOXKHA PO3IOIiJIN -
TU Ha TpU Ipynu (Tadir. 2).

Ilepiua rpymna — copTH 3i CTaTUCTUYHO 3HAYYILIO
MeHIIMM poamipom Ky (‘Cocoa Pink’, ‘Clash’,
‘Alienora’, “Yaroslavna’, ‘Darunok Soniachnoho Li-
ta’, ‘Jazzamataz’, ‘Kryzhinka’). ZKozaeH i3 Hux He
MPOIYKYE BEIETEHCHKUX MUJIKOBUX 3€PEH.

Jpyra rpyra — COpTH i3 po3MipoM MUJIKY, TKWI
BiIMoOBizae MogaIbHOMY 3HAYEHHIO JIJIsI BCI€ET IPy-
mu (‘Cool As’, ‘Dancing Bunnies’, ‘Indian Pow
Wow’, ‘Invisible’, ‘Tanats Ofalii’, ‘Divchynka-Kry-
zhynka’). Lli copTi Takox He MPOAYKYIOTh Ti-
FaHTChKUX NMUJKOBUX 3epeH. KoedilieHT Bapia-
Lii JOCJiIXXyBaHOIO IOKa3HMKAa He IepeBUIIYE
12 % (Hu3bKuMit piBeHb MiHIMBOCTI). OTXe, 3a
najgiHoMop¢OJOTiYHUM TTOKa3HUMKOM 1Ii COPTU
MOHa BBaXkaTu «TunoBumu» SDB, 3a BUHSATKOM
copty ‘Divchynka-Kryzhynka’, B sIKoro KBiTKOHiC
He PO3TaJIy>KeHUWI i Ma€e JIIIe OHY KBITKY.

Tpets1 rpyna — coOpTH 3i CTAaTUCTUYHO 3HAYY-
1110 OLTBLIMM PO3MipOM NMUJIKOBUX 3epeH. o Hel
HajexaTb coptd ‘Nebo Tavrydy’, ‘Webmaster’,
‘Lisovychok’, ‘Fairy Lore’, ‘Music’, “‘Woman From
Tokyo’, ‘Absolute Joy’, ‘Perlysta Voloshka’ i ‘Sea-
fire’. PiBeHb MiHJIMBOCTi JOCJIiXKyBaHOT'O ITOKa3-
HUKa — Bill HU3BKOIO 0 CepeaHboro (kKoedi-
uieHT Bapiawii — 10—15 %).

Po3mip nunkosux 3epen copmis ipucie 3a1eicHo
8i0 noxo0xcenus. 1 NOpiBHSIHHSI B3SLIM YOTUPU
coptu SDB-ipuciB, pi3Hi 3a MOXOMKEHHSIM.

Copr ‘Nebo Tavrydy’ (aBrop M. Tpoiiipkuii, 2013).
IMoxonuTs Bin cxperryBaHHs: Kyka—/lyriaca: mate-
puHCBbKa (popMa — BHCOKOpocauii copT ‘Distant
Roads’(Keith Keppel, 1991), 6arbkiBchka (popma —
MPUPOAHUI KIIOH I. pumila 3 Ginum 3a0apBICHHSIM
kBiTKU. KoedilieHT Bapialiii po3MipiB NMUJIKOBUX
3epeH (15 %) BinmoBinae cepeqHbOMY PiBHIO MiHJTH-
BOCTI Ta 30iraerbes i3 cepenniM y rpyii. CepenHiii
po3mip 3epeH — (128,3 + 2,0) MKM, MiHiMaJIbHMI1 Ta
MakcuMatbHuin — 91,7 ta 206,7 MKM BiAOBIIHO.
OTxe, cOpT MPOAYKYE MUIKOBI 3epHA TPHOX TUIIO-
po3MipiB. 3a kputepieM CTbIoIeHTa CepeIHii po3-
Mip MWIKOBHUX 3€peH CTATUCTUYHO 3HAYYIIO Oilb-
LLi#, HiXK TAKWH Y TPYIIi.

Copr ‘Darunok Soniachnoho Lita’ (aBTop
M. Tpoiubkuii, 2012) NOXOAUTH Bi CXpeIlyBaHHS
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SDB-copty ‘Welder’s Flame’ (Niswonger, 1996)
i3 MpupoaHUM KJIoHOM 1. pumila. KoediuieHT Ba-
piauii — 14,1 % (cepenHiii piBeHb MiHJIMBOCTI).
CepenHiit po3mip 3epeH — (100,6 £ 1,6) MKM, Mi-
HiMaJIbHMI Ta MakcuMaibHuit — 70,1 Ta 146,9 Mkm
BinnoBinHo. OTXe, COPT NPOLYKYE JIMIIE BEJIUKI
Ta IyxXe BeJIMKI MIKoBi 3epHa. CepeaHiii po3Mip
MUJIKOBUX 3€PEH CTATUCTUYHO 3HAYYIIO MEHILIIA,
HIX TaKW# y TPYITi.

Copt ‘Divchynka-Kryzhynka’ (aBrop M. Tpoi-
ubkuii, 2012). IToxoauTs Bim cxpelryBaHHsI SDB-
copty ‘Pure Allure’ (Ritchie, 1987) ta IB-copty
‘Higgledy-Piggledy’ (Innerst, 1990). KoedirieHT
Bapiauii — 14,1 % (cepenHiii piBeHb MiHJIMBOCTI).
Cepenniit po3mip 3epeH — (126,5 £ 2,0) MKM, MiHi-
MaJIbHUI Ta MakcuMalibuuii — 92,1 ta 211,1 MkMm

BigmmoBigHo. OTXe, COPT IPOAYKYE NMUJIKOBI 3epHa
TpbOX TUNOPO3MipiB. CepenHiil po3Mip MUIKOBUX
3epeH CTaTUCTUYHO 3HAYYIIO He BiIpi3HSIETLCS Bif
TaKoro y IpyIli.

Copr ‘Tanats Ofalii’ (aBTop C. SIkoBuyk, 2010).
IMToxomxeHHs copty HeBigoMe. KoedillieHT Bapi-
auii — 7,9 % (my>ke HU3bKUI piBeHb MiHJIIMBOCTI).
CepenHiii po3mip 3epeH — (124,3 + 1,0) MkM, Mi-
HiMaJIbHUI Ta MaKcUMaTbHU — 91,3 Ta 145,0 MKkm
BinnosigHo. CopT NpOAYKy€E BeJUKi Ta IyXe Be-
JIMKI MAJIKOBI 3epHa. CepeHiil po3Mip MUJIKOBUX
3epeH CTaTUCTUYHO 3HAYYIIO HE BiAPi3HSIETHCS
BiJ Takoro y rpyii.

ITlunxosi 3epna copmie ipucieé i3 3ab6apeneHHsM
muny naikama. e Tvn 3a0apBiIeHHS 3yMOBJICHUIA
JIi€10 pelieCMBHMX ajiesieli TeHiB, SIKi BilINOBiIalOTh

Tabauys 2. OWiHKa CTATHCTHYHOI 3HAYYINOCTI BilMiHHOCTEH 32 pO3MipOM NMUJIKOBHX 3epeH

MizK COPTOM Ta CaJ0BOIO IPYNOI0 B LiJIOMY

Table 2. Estimation of reliability of differences of the size of pollen grains between a cultivars and garden group as a whole

Ne . . PiBeHb sHauyuocTi (p) CraTvcTiyHa 3Ha4y-
Copru, SIKi MOPiBHIOIOTh t . R "
3/m KPUTUYHUI bakTUIHUI IIUCTD BITMIHHOCTEN
1.  Ipymnavs. ‘Absolute Joy’ —3,969 0,05 0,0001 HocToBipHa
2. Ipymavs. ‘Aliyenora’ 7,409 0,05 0,0000 "
3.  Ipymavs. ‘Clash’ 4,967 0,05 0,0000 "
4.  Tpynavs. ‘Cocoa Pink’ 9,791 0,05 0,0000 "
5. Tpymavs. ‘Cool As’ 0,942* 0,05 0,3463 "
6. rpymavs. ‘Dancing Bunnies’ 1,211 0,05 0,2260 HenmocToBipHa
7. Ipynavs. ‘Darunok Soniachnoho 8,577 0,05 0,0000 HocroBipHa
Lita’
8.  Ipyna vs. ‘Divchynka-Kryzhynka’ -1,319 0,05 0,1872 HenocroBipHa
9.  Ipymavs. ‘Fairy Lore’ —11,276 0,05 0,0000 HocToBipHa
10.  Ipymavs. ‘Indian Pow Wow’ 0,837 0,05 0,4028 HenocrosipHa
11.  TIpynavs. ‘Invisible’ —-0,914 0,05 0,3610 "
12.  Ipymavs. ‘Jazzamatazz’ 2,625 0,05 0,0087 JocToBipHa
13.  Ipymavs. ‘Kryzhinka’ 3,001 0,05 0,0027 "
14.  Ipymavs. ‘Lisovychok’ —2,047 0,05 0,0408 "
15. TIpynavs. ‘Music’ —3,148 0,05 0,0017 "
16.  Ipymavs. ‘Nebo Tavrydy’ —2,150 0,05 0,0317 "
17.  Ipymavs. ‘Perlysta Voloshka’ —2,260 0,05 0,0239 "
18.  Ipymavs. ‘Seafire’ -2,259 0,05 0,0240 "
19.  Ipymna vs. ‘“Tanats Ofalii’ -0,218 0,05 0,8276 HenocroBipHa
20.  Ipymavs. “‘Webmaster’ —3,773 0,05 0,0002 JocroBipHa
21.  Ipynavs. “Woman From Tokyo’ —12,994 0,05 0,0000 "
22.  Ipymavs. ‘Yaroslavna’ 2,397 0,05 0,0166 "

* 2KupHum mpudToMm BUALIEHO 3HAYEHHS t-KPUTEPilo, SIKi BiAMOBIZAOTh CTATUCTUYHO 3HAUYIIUM BiIMiHHOCTSIM
(BUKOHYETBCS TAKOX YMOBA P KPUTUYHUI MeHIIIE 32 p GaKTUYHUI).
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Ilaninomopgonoeiunuii ananiz pocaun copmie Iris hybrida hort. (Rodion.)

3a CMHTE3 i TpaHCHOPTYBaHHS aHTOLIIaHOBUX ITir-
menTiB [13]. e o3Havae, 1o s riopuamnsanii
TaKHUX COPTIB ceJieKIlioHepaM MOoTpidHO OyJI0 Ipo-
BOJUTHU OaraTo cxpelryBaHb i BUBOJUTH iHOpeaHi
JIiHii, 110 TIPU3BOAUTH IO «PO3XUTYBAHHSI» T€HO-
TUITy. Pe3ynsrati najliHoMop@oJOTiyHMX J0CITi-
mkeHb coptiB iikaT (‘Cool As’, ‘Fairy Lore’,
‘Music’, ‘Nebo Tavrydy’, “‘Webmaster’, “Woman
From Tokyo’) cBiguatsb, 1110 BCi COPTU MalOTh CTa-
TUCTUYHO 3HAYYILIO OLTBIINIA Bill CEpeTHBOIO B Ipy-
i po3Mip NMWIKOBUX 3e€pPeH Ta MPOAYKYIOTh JIMILIE
riraHTChKi MUJIKOBI 3epHa (IuB. Tab.1 Ta 2).

Otxe, pe3yJbTaTU HaIIMX JOCJIIXKEHb M-
TBEPIXKYIOTh HeCTaOiIbHiCTh reHoMy SDB-ipucis
Ha piBHiI MiKpocrnoporeHe3y. MoxHa MpunycTu-
TH, o 1t SDB-ipuciB, sIKi MOEAHYIOTh Yy TeHOMI
XpPOMOCOMHI Habopu 48-XpOMOCOMHUX ipHUCiB
TB Ta 32-xpomocomHoro I. pumila, Benuka Ba-
piabiIbHICTD Y po3Mipax IMUJIKOBUX 3€pPEH € BU-
SIBOM HecTabibHOCTI reHoMY. Ha MakpopiBHi 1ie
MO BUSIBJISITUCS] YTBOPEHHSIM Bill CXpelllyBaHb
TriOpMIHUX HAIAAKiB i3 pi3HUM PO3MipOM poc-
JIMH Ta KiJIbKiCTIO KBITOK Ha KBITKOHOCI TOLIO.

Jis1 miaTBepIKEHHST TPaBUJIbHOCTI IIPUITY-
LLIEHHS PO Te, 110 MUIKOBI 3epHa BEJIMKOTO PO3-
mipy (1o 100 MkM), aKi mpoayKyoTb SDB-ipucn,
€ HacligkoMm fii reHomy 1. pumila, TIOpiBHSIIN
pO3Mipu MUIKOBUX 3epeH . pumila, HaBeneHi y
po6oti H.O. Kanamnuk i criiBaBT. [4] (cepenHiit
po3mip — (Bix 58,6 mo 87,9 MKM) i3 MiHiIMaJTbHU -
MU po3MipaMU MUJIKOBUX 3€peH JOCHTimKeHUX
coptiB (Big 57,9 mo 97,0 mxm). OTxe, 1ie IpUMy-
LLIEHHSI MOXHA BBaXkaTH TOBEJEHUM.

3a pesyabTaTaMu IOCiIXEeHb BUSIBJIECHO Je-
kinbka copTiB (‘Cool As’, ‘Dancing Bunnies’,
‘Indian Pow Wow’, ‘Invisible’, ‘“Tanats Ofalii’),
SIKi He MpPOAYKYIOTb TiraHTChKi IMJIKOBI 3epHa
(8ig 89,0 no 171,0 MKM, 1110 BiAIIOBiJa€ BEIMKUM
i Iy>Ke BeJIMKUM TUIIOpO3MipaM), TOOTO € «TUIIO-
BuMu» SDB-ipucamu.

BucHoBkHu

[TepBUHHMIT aHATI3 JIITEPaTyPHUX JAHUX, 30Kpe-
Ma JIOCTYMHUX iH(oOpMaLiiHUX IKepea 010
ceJiekliitHoi pobotu i3 SDB-ipucamu y cBiti Ta
YKkpaiHi 30KkpemMa mokasas, 110 11 Tajxy3b iHTEH-
CHUBHO PO3BUBAETHCS i MOTpeOy€e AeTaTbHOTO BU-
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BUYEHHS 010JI0Tii pOCIWH JJ151 BIOCKOHAJIEHHS ce-
JIeKLIioHepaMU MporpaM cCXpellyBaHb.

‘YcraHoBIIeHO, 1110 32 MOPGOIOTiYHOIO OYI0BOIO
MWIKOBI 3epHa A0CikeHx copTiB SDB-ipucis €
TANOBUMU Ui Tiapony Iris. CopTu IPOLYyKYIOThb
MUJIKOBI 3¢pHa TPOX TUITIOPO3MIipiB — BEJIMKI, TyXKe
BeJIMKi i riraHTchbKi. CepenHi po3Mipy MWIKOBHUX
3epeH 3a LIKajol EpaTrMaHa BinmoBigaloTh AyXke
BesmKoMy TurnoposMipy ((123,9 £ 0,5) mxm).

IMopiBHSIIBHMIA aHai3 BHUCOTU KBITKOHOCA
SDB-ipuciB i3 po3MipaMu IIWIKOBUX 3€peH BUSI-
BUB BiJICYTHICTh OYJIb-5IKO1 KOPEJSLIil MixXK LIUMU
MoKa3HUKaMu (Koeilli€HT KOpeJsiiiii MEeHIIUA
32 0,001). 3pobeHO NPUITYIIEHHS, 110 MPOAYKY-
BaHHS BUJAMU i3 HEBEJIMKUM PO3MipOM CYLIBITTSI
BEJIMKUX MUJIKOBUX 3epeH MOXe OyTU XapaKTep-
HOIO OCOOJIUBICTIO POIY.

Pesynbratn najgiHoMop@ogoriyHMX AOCTiIKEeHb
COPTiB i3 3a0apBJICHHSIM TUINY TUIiKaTa MOKa3aiu,
IO BCi COPTU MalOTh CTATUCTUYHO 3HAYYILO BU-
LM Bif cepeaHbOro B TPYIli PO3Mip MUIKOBHUX
3epeH i NMPOAYKYIOTh JIMIIIE TiraHTChKi MUJIKOBIi
3epHa, 1110 € HACJIiIKOM 1X CKJIaJIHOTO TiOpHI0reH -
HOTO MOXO/IKEHHSI.

OTpuMaHi eKCriepMMEHTAaJIbHI JaHi Jal0Th 3MOTY
OMNTHUMIi3yBaTH CeJIeKLiiiHy pOOOTY i3 KapJUKOBU-
MM ipycaMi Ta IPUCKOPUTHU BUSIBJICHHSI ITePCIIeK-
TUBHUX CisIHLIiB. 30KpeMa BCTAaHOBJICHO TpPYITy
COPTIB, $IKi 3a MaJliHOMOP(MOJOTiYHMM MOKA3HU-
KOM MOXHa BBaXaTu «TUroBuMu» SDB Ta BUKo-
PUMCTOBYBAaTH $IKi €TajJloH UIsI COPTOBMBYEHHS i
COPTOBUIIPOOYBAHHSI CaIOBUX ipUCiB LIi€I TPYITH.
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' HukonaeBCKMiA 00JIaCTHOM 5KOJIOT0-HATYPATMCTUUECKUIA
LICHTp yyallleiicst MosiofiexXu, YkpanHa, I. Hukonaes

2 HarimoHa bHbI 00TaHUMYECKUI cal UMEHU
H.H. Ipumko HAH Ykpaunsl, YkpanHa, r. Kues

TMAJTMHOMOP®OJIOTUYECKU I AHAJIU3
PACTEHUW COPTOB [RIS HYBRIDA HORT. (RODION.)

Iem» — mnpoBecTH MaTMHOMOPMOIOrMUYECKOE M3YyYeHHE
pacteHuit copToB Iris hybrida hort. (Rodion.) camoBoti rpyri-
nbl CranpaptHbele Kapivkosbie (SDB) mist ontumuzanum u
KOPPEKTUPOBAHUS CEJIEKIIMOHHOI PaboThI C HUMMU.

Marepuaa u MmeToabl. B paboTe ncnosib30BaHbl OMU-
caTeIbHBINA, MOP(MOMETPUIECCKUI, TATMHOMOPMOIOTH-
YeCKW M CTaTMCTUYECKU MeTombl. Marepuanom ajis
ucciaeaoBaHus Oblia mbuiblia 22 copToB SDB-upucos
OTEUYECTBEHHOU 1 3apyOeXHOU ceeKLIMu.

Pesyasratbi. O000I1IEHbI TaHHBIE OTHOCUTEIBHO MecTa
SDB-uprcoB B COBpeMEHHOI CalioBOil KilaccuUKallu1
HWPHUCOB M UCTOPUH CO3IAHUS COPTOB 3TOU CamOBOil IpyII-
1bl. [TpoaHaM3npoBaHbI TOCTYKEHMS 3apyOesKbIX U OTeUe-
CTBEHHBIX CEJICKLIMOHEPOB 3TOM KYJIBTYphl. [10 pesynsratram
NaATMHOMOP(MOIOTrMYECKOTO aHAIM3a YCTAHOBJIEHO, YTO MO
MOPGhOJIOTUIECKOMY CTPOSHMIO TTBUTBIIEBBIC 3epHA MCCITe-
JIOBaHHBIX COpTOB SDB-UPHCOB SIBISIOTCS TUIMMYHBIMHA
Ui noapoAa Iris. BeisgBieHsl 3 TUNopazMepa MbLUIbLEBBIX
3epeH — OOJIbIlINe, OYeHb OOJIbIIMe U TUraHTckue. [Tomy-
YEeHHBIE Pe3yJIBTaThl CBUIETEILCTBYIOT O HECTAOWIIEHOCTH
reHomMa SDB-1prcoB Ha ypoBHe MUKPOCIIOpOTeHe3a.

BoiBoapl. YcTaHOBJIEHA TPYIIa COPTOB, KOTOPHIE IO
pa3Mepy MBLIbLEBBIX 3¢PEH MOKXHO CUUTATh «TUITUYHBI-
Mu» SDB 1 ncrnonb3oBaTh B Ka4eCTBE TAJIOHA TSI COP-
TOU3YYCHUS CadOBBIX UPHUCOB 3TOM TPYIIILI, YTO ITO3BO-
JISIET ONITUMU3UPOBATH CEJIEKIIMOHHYIO PabOTy C HUMU U
YCKOPUTD BHISIBICHUE TIEPCIIEKTUBHBIX CESTHIIEB.

KmoueBsie cioBa: SDB-upuchl, mammHoMopdoIoruiecKuii
aHaJIn3, MbLIbLIEBbIC 3¢pHA, COPT, TCHOM.

M.O. Troitskii !, Yu.V. Buidin ?

' Mykolaiv regional ecologic-naturalistic centre
of studying youth, Ukraine, Mykolaiv

2 M.M. Gryshko National Botanical Garden,
National Academy of Sciences of Ukraine,
Ukraine, Kyiv

PALINOMORPHOLOGICAL ANALYSIS OF IRIS
HYBRIDA HORT. (RODION.) CULTIVARS PLANTS

Objective — to spend of palinomorphological study of plants
of cultivars of Iris hybrida hort. (Rodion.) of garden group of
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Standard Dwarfs (SDB), for optimisation and updating of
selection work with them.

Material and methods. In this work descriptive, morpho-
metric, palynomorphological, statistical methods are used.
As a material for research, 22 sorts of sorts of SDB-iris
were used in domestic and foreign breeding.

Results. Information concerning the place of SDB-iris
in the modern garden classification of iris and the history
of the creation of varieties of this garden group is general-
ized. The breeds of world and domestic breeders of this
plant are analyzed. By results of the palynomorphological
analysis, it has been established that, according to the

46

morphological structure, pollen grains of the studied culti-
vars of SDB-iris are typical for the /ris subgenus. Three sizes
pollen grains — big, large, and gigantic are revealed. The
obtained results testify about of the instability of the SDB-
iris genome at the level of microsporogenesis.

Conclusion. The group of varieties is established which ac-
cording to the size pollen grains can be considered typical SDB
and used as standards for variety studies of garden irises in this
group, which allows optimizing selective work with them and
accelerating the identification of promising seedlings.

Key words: SDB-iris, palynomorphological analysis, pollen
grains, cultivars, genome.
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VK 582.632.2+581.4(477.63)
O.B. JIAIITEBA

Kpusopizbkuii 6oraniunuii can HAH Ykpainu
Vxpaina, 50089 m. Kpuswii Pir, Byn. Mapiaka, 50

EKOJIOT'O-BIOJIOI'TYHI ITOKASHUKU ITPEJICTABHUKIB
POAY QUERCUS L. Y 3EJIEHUX HACAJIZKEHHAX KPUBOT'O POI'Y

Mema — eusuumu ocHosHi biomempuuri ma 0ion020-eKoa02iuHi Xxapakmepucmuku npedcmagnukie pody Quercus L. y 3eaenux
Hacadxcennax Kpusoeo Poey i dendpapii Kpusopizekoeo bomaniunoeo cady HAH Ykpainu (KBC).

Mamepiaa ma memoou. Busueno cyuacruii cmau eudie pody Quercus, sKi gukopucmosyroms 6 o3esenerti Kpueoeo Poey, i 6
Konexuii dendpapiro KbC. Jlns eusnauenns 8iky depes eumiprosanu diamemp cmosoypa Ha pieni 1,3 m ma ix eucomy. Kumme-
30amuicmo ouyintoganu 3a §-6anvhoro wkanoio JI.C. Cagenveeoi (1975), nocyxocmitixicme — 3a 6-6aavhoio wikanoro C.C. [T’am-
Huypkoeo (1961), sumocmiiixicme — 3a 5-6aavhoro wixanor T.A. Jlo6posonscoroeo (1961), inmencusnicmo ygiminus ma nio-
donouenns — 3a 6-6anvroro wikanoro A.I. Torosaua (1980).

Pesyasmamu. binvwicms inmpodykosanux eudieé pody Quercus y kosexyii KbC docseatoms po3mipis, aki idnosioaroms ix
6iky. Y depee euseaeno natisuwuii 6aa scummegocmi (VII-VIII). Y napkosux nacadocennax Kpusoeo Poey éuseneno depesa
Q. robur L. sikom 6id0 7 do 200 poxkis. [lepesascaromo depesa sikom 30—40 pokis, eucoma axux cmarnogums 15— 18 m, dia-
memp cmogoypa — 25—40 cm. Kummeeuii cman 6invuiocmi pocaun ionosioae VII ma VIII 6aram, y deaxux — Vi VI 6aais.
IIpedcmasnuku pody Quercus 0obpe po3gureri, pe2yasapHo Y8imymos ma nA000HOCIMb, He 8PANCeH] WKIOHUKAMU | Xgopodamu,
OKpimM MeHw cmiiikoeo eudy Q. robur.

Bucnoeru. Y nacadxcennsx napkie i ckeepie Kpugoeo Poey pid Quercus npedcmasaenuii mpboma sudamu ma 0OHUM Kyab-
musapom, 6 kosexyii KbC — 10 éudamu i 00num kyavmueapom. binvuiicms pocaun marome eapHuil JHCUmmeguil cman ma
8UCOKY Oekopamuenicmo. [lepcnekmugHumu 045 pe2ioHaAbHOI KyAbmypu 3a CYKYNHICMIO eK04020-0i0102iMHUX 81aCMUBOCIel
€ maki exzomu: Q. castaneifolia C.A. Mey., Q. imbricaria Stev., Q. macranthera Fisch. et. Mey., aki npotiuau 6aeamopiune

inmpodykyiiine éunpobyeants 6 KbC.

Kmouosi ciioBa: Quercus L., HacagKeHHs, XXKUTTEBUI CTaH, NapKu, ckBepu, Kpusuii Pir.

V nicoBux Ta mapkoBuX HacamxkeHHsx I1paBoGe-
pexHoro crernoBoro IlpumHIinpoB’s, sIKe OXOII-
JIIOE TEpUTOPIIo Bia JIHiMpa Ha CXO/Ii 10 BOAOPO3-
niny Iaryaeis ta IHryna Ha 3axofi, KyJbTUBYIOTh
nBa Buan Quercus L. — Q. robur L. Ta Q. rubra L.
(Q. borealis Michx.) [7]. 3rinHo 3 pe3yabraTaMu
JOCJIIXEeHb AEPEeBHO-YarapHMKOBOI POCIMHHO-
cti Kpupopixxksa (2009—2013), y mapkax Ta
CKBepax MicTa TparuIsiloThCsl Tpu BUau poay Quer-
cus Ta oouH KyabTuBap: Q. petreae Liebl, Q. ro-
bur, Q. robur ‘Fastigiata’, Q. rubra L. Y xonexuii
JeHapapiro KpuBopizbkoro ©00TaHiYHOTO camy
HAH VYxpainn (KBC) npeacrasneni 10 BumiB i
OIIMH KyJIbTUBap n1yoy — Q. castaneifolia C.A. Mey,
Q. iberica Stev., Q. imbricaria Michx., Q. libani
Oliv., Q. macranthera Fisch. et. Mey., Q. robur,
Q. robur ‘Fastigiata’, Q. rubra, Q. serrata Thunb.,
Q. longipes Stev., Q. alba L.

© O.B.JIAIITEBA, 2018
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V 3zenenux HacamxeHHsIXx Kpusoro Pory Ta
KBC nepesa, OiIbIIICTD 3 IKUX € iHTPOOYLIEH-
TaMU, 3a3HAIOTh BILUIUB CTEIOBOrO KJiMaTy. Bo-
HM MOTEpHaloTh Bill 3arajJbHOI 3a0pyIHEHOCTI
cepeqoBHIlla yepe3 HasiBHITh 3ai30pyIHOTro
Oaceiiny.

KpuBopi3bkuii paiiloH HaJIEXXUTh A0 MiBASHHOL
MOCYIIJIMBOI arpoKJiMaTUYHO1 30HM — 30HU CTe-
my [16]. 3a A.JI. TaxTamKTHOM peTioH HaJIEXKUTh
no TomapkTuuHoro napcTBa, bopeanbHoro min-
1apctBa, [ lupkymbopeanbHoiobacTi, CxinHO€EB-
poneiicekoi mpoBiHMii [15]. KiiMaT KOHTHUHEH-
TaJIbHUI 3 BEJIMKMMU J0OOBUMU Ta PIYHUMU aM-
IJTiITy1aMyd TeMIIepaTypu TIOBITpsl, MaJlol0 Kislb-
KicTIO omamiB. YacTo cocTepiraloTbCs BiIUTUTH,
MOCYXM, CUJIbHMI BiTep, 3JIMBU, €KCTPEeMaIbHi
TeMIlepaTypH ITOBIiTps i moBepxHi rpyHTy [11].
KrniMaTuyHi yMOBM € HaWBaXXKJIMBIIMMU CEpE.
30BHIIIHIX YNHHMKIB, SIKi BIUTMBAIOTh Ha MOMYJISILIT
POCJIMH i CIIPUUMHSIIOTH 1X TEHETUYHY ajarTailito
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[10]. I'pyHTOBMI1 MOKPUB MAa€ BJIACTUBOCTI I'PYH-
TiB IMiA30HU 3BUYAHUX Ta IMiBIEHHUX YOPHO3e-
MiB [1].

Kpusnii Pir — 1ie nmpoMucioBe MicTo 3 Be-
JIMKUM T€XHOT€HHUM HaBaHTaxkeHHsM. [locinae
TpeTe Miclie B YKpaiHi 3a BUKMJAMM IIKiJIJIMBUX
peJyoBHH B aTMOcdhepHe MOBITPs Bij cTalioHap-
Hux mxepen [19], ToMy mepeBHO-YarapHUKOBa
POCIUHHICTh Y MiCTi Ma€ BaxJIMBE 3HAYEHHS JJIsI
MOJIIMIIEHHS TOBKIJLIA.

KBC po3ranioBaHuii y HpOMMCIIOBii1 30Hi Mic-
Ta Ha BigctaHi 5 kM Bin IliBHiYHOrO TipHUYO-
30arayyBajibHOro KomOiHaty. Hebe3neka aepo-
TEXHOTEHHMX BUKU/IIB [IJIsI IEPEB IOJISITAE Y TOMY,
1110, KpiM TTOBITpsI, 3a0pYIHIOIOThCS CHIT, MiICTHIKA
Ta TPYHT, TOOTO KOMIIOHEHTH JiCOBUX €KOCHC-
TeM, Bill SIKUX 3aJieKUTh iX po3BUTOK. CyKyIHa
HETaTUBHICTh KJIIMAaTMYHUX YMHHMKIB i TEXHO-
TEHHOTo 3a0pyqHEHHS JAOBKULIS MOTpedye mpu
nigdopi pOCIUH 1JIs1 03eJIeHEHHST 0COOJIMBY yBary
NPUIIISATH CTIHKOCTI.

B o3eneneHHi MicTa BUKOpUCTOBYIOTh 202 BUAM
Ta KyJbTUBApU IEepEeBHUX POCIMH. I3 mpeacraB-
HUKIB pony Quercus HaiinmolmupeHimm € Q. ro-
bur, axuii 3poctae B ycix pailoHax Mmicra. J1yo
3BUYAHUN HaJIEXKUTh 10 BUIiB, KOTPi IMOTpeOy-
I0Th JIJISI PO3BUTKY CTa0iJIbHUX YMOB CE€peIOBU-
1a i 6aratux pecypcib. BiH cBiTioM100HMI (Masio
TIHBOBUTPUBAJIUIA), CEpeIHbOBUOATIMBUIA 1O TEII-
71, KcepoMe3oddir, 3umocTiiikuii [6]. Moro pexo-
MEHIYIOTH [4] IJ11 BUCAAKU Y IPOMMCIIOBUX Mic-
Tax, OCKiIbKM Q. robur HaJIeXUTh 10 CTIKKUX I10-
pil, sIKi He 3a3HAIOTh 3HAYHMX TTOIIKOIKEHb Bifl
MPOMUCIOBUX BUKUIIB.

Meta — BUBYMUTU OCHOBHi OioMeTpUUHi Ta 0io-
JIOTO-€KOJIOTiYHiI XapaKTepUCTUKHU IpeliCTaBHU-
KiB pony Quercus, sIKi BAKOPUCTOBYIOTh B 03¢eJie-
HeHHi M. Kpusnii Pir, Ta B nenapapii KpuBopiszb-
Koro 6oraniuHoro cany HAH Ykpainu.

Marepian Ta MmeToau

O0’exTOM JOCiIXKeHb OyJa KOJeKIlisl iHTpoLy-
KoBaHUX BUIiB poay Quercus y KbC Tta Haca-
JKEHHs MapkiB i ckBepiB M. Kpusuii Pir. O6mik
POCIIVH Y MiCBKHX HacaKeHHSIX IIPOBOIIIIN Me-
TOAOM, MepeadadeHuM «IHBeHTapu3ali€o 3ee-
HUX HacaJxXeHb B YKpaiHi» [5].
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J11s1 BUBHAYCHHS BiKYy JepeB BUMipIOBaIM Jia-
METp CTOBOypa Ha piBHi 1,3 M 3a IOIOMOIOIO
MipHOI BWJIKHU Ta iX BUCOTY BUCOTOMipoM Maka-
poBa [18]. ZKuTTe3naTHicTh AepeB OLIiHIOBAJIM Bi-
3yajibHO 3a 8-06abpHolo0 1mKajolo JI.C. CaBenbeBoi
[13], mocyxocTiiiKicTh — 3a 6-0aJIbHOIO LIKAJIOIO
C.C. IT’arauubkoro [12], 3uMoOCTiliKicTh — 3a
5-6anpHolo mkanow I.A. JloopoBoabchkoro [3],
IHTE€HCUBHICTb LIBITIHHS Ta IJIOAOHOLIEHHS —
3a 6-6ayipHOIO 11Kao01o A.T. Tonosaya [2].

Yepes He3HAUHY KiJIbKICTh TAKCOHIB 0OpPOOKY
pe3yabTaTiB 00OMipy METOIOM MaTeMaTU4YHOI CTa-
TUCTUKU HE MPOBOIUIIN.

Pe3yabraTu Ta 00roBopeHHs

CrBoploBaTu KoJeKIilo BUIiB poxy Quercus y
KBbC movanu Bimpa3y miciisi MOro 3acHyBaHHS,
T06TO Y 1981 p. ¥V 1992 p. KoNEKIIiSI HapaxoBy-
BaJia 8 BUiB LIbOTO POy Ta OAWH KyJbTUBap, 3a-
rajibHa KilbKicTb nepeB — 714, siki Oynu Buca-
JKeHi B ieHapapito cany 3 1981 no 1988 pp. Huni
KoJIeK1Iisl BUIiB pony Quercus HapaxoBye 10 BumiiB
Ta ogHy popmy. Haitbinemmii Bik nepeB (36 po-
KiB) — y Q. robur, sii 0yJ10 OTpMMaHO i3 po3ca/-
Huka y cMmT [l’atuxarku (JIHinmponeTpoBcbka
0051.). 3 Hux y 1981 p. OyJIO CTBOPEHO BEIUKMIA
MacuB «J{iopoBa». B 1985 p. 3aBe3nu Q. robur ‘Fa-
stigiata’ 3 neHmponapky «AckaHisi-HoBa» ta Q. rub-
ra — 3 BinauupKoro jicopo3camnuka. CamkaHili
OinbIIOCTi BUAIB AyOa oTpuMaHo 3 HartioHanb-
Horo OoTaHiuHoOro caay imeHi M.M. Ipumika
HAH VYkpainu [17]. Y 2012 ta 2013 pp. KoJeK1i0
MOMOBHWIN HOBUMU Bufamu — Q. longipes y BU-
orsani camkanus i3 CiM@epoItoIbChKOro IapKy
imeHi Pepuxa ta Q. alba y Burnsmi HaCiHHS 3 IeH-
nporapky «Beceni bokoBeHbKU», siKe OyJ0 BU-
camkeHo B po3cagHuk KBC. 3a pesynsraramu
CIIOCTEPEKEHb, i3 IPeICTaBHUKIB pony Quercus y
kosekuii KbC iHTpoaykiiiiiHe BUTpoOyBaHHS He
npoiimos Q. variabilis Blume.

Y konekuii KbC auHi y Binti 30—36 pokiB BH-
coTa JepeB iHTPOAyKOBaHUX BUAiB Quercus cTa-
HOBUTH Bin 8,5 M (Q. serrata) no 13,8 m (Q. robur),
11O BimoBigae€ ix Biky (Ta6:.1.). 3a tanumu Ma-
piynojbChKOi HAYKOBO-IOCIIAHOI CTaHIIil, Je-
peBa BuAiB-iHTpoayLeHTiB Quercus y 30-piaHoMy
BiLi Maym Brucoty 11—20 M, miametp cToBOypa —
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17—30 cm. 1Ii gaHi HaOJMKEHI 4O OTPUMAHUX
HaMU, OCKIJTbKM YMOBH 3pOCTaHHSI Maiixke OTHAKO-
Bi [14]. Y npuponHoMy apeati OUIbIIICTh 1yOiB —
nepesa 20—30 M 3aBBUILKM 3 JiaMeTPOM CTOBOY-
pa 2 M. 3a3Buyaii Ha piBHMHAaX JiepeBa I0CITaloTh
OLIBILIMX PO3MIpiB, HiX Yy ropax. OKpeMi eK3eMII-
nsapu Q. robur, Q. macrocarpa, Q. rubra Ta Q. veluti-
na MOXYTb AocsiTaTh BUCOTH 55 M y Biui 700—900
POKIiB 3 JiaMeTpOM CTOBOYpa J10 JIeKiJIbKOX METPiB
[9].

HiameTtp cToBOYpa nepeBa Ha BUCOTI 1,3 M Bin
nosepxHi 3emii B 2016 p. craHoBuB Bix 12,5 cMm
(Q. serrata) no 24,2 cm (Q. rubra), 110 y3romgxy-
€ThCA 3 JIiTepaTypHUMU JaHUMU. Tak, 3a TaHUMU
®.M. JleBoHa, B J1iCOBUX MacHUBax CepeaHiil mia-
MeTp Q. robury 26-piuHoMmy Billi cTaHOBUB 12,8—
14,0 cm pu Bucoti 9—10 M [8].

Bunu Q. serrata, Q. libani MaloTh yIIOBiJIbHE-
HUI picT gK 3a BUcoTOw (8,5—9,5 M), Tak i 3a

npiametpoM (12,5—13,2 cm). Ilpupict giameTpa
cToBOYpa 3a 13 poKiB y cepelHbOMY CTaHOBUB
7—10 cM 11pu 30LIbIIEHHI BUCOTH AepeB Ha 2—4 M.

Exonoro-enadiuni ymou Kpuporo Pory Bruim-
HYJIA Ha po3Mipu KpoHMU Ay0iB. Y OilblIOCTI BU-
MaJKiB MepeBaxka€e opieHTalliss KPOHM MiBHIY—ITiB-
JeHb, 110 € TUIIOBUM JIJI51 LIOTO PO.LY.

OLiHKa XXUTTEBOCTI JiepeB BUIIB AyOiB 3a I1Ka-
Jio10 JI.C. CasenbeBoi [13] mokasana, 1110 BCi gepe-
Ba 11l He 3aKiHYMJIM Mepioj HANOIIbIIOro POCTY.
Ix >xxutTeBmit cran no6puit — VII i VIII 6ais.

TakuM 4MHOM, OiIBIIICTh IHTPOAYKOBAHMUX JE-
peB y xonekuii KBC nmocsiraiots po3mipiB, Xxapak-
TEPHUX /151 HUX B YMOBaX IIpUpoaHoro apeany. [1o-
JnoBuHa BUmdiB (Q. castaneifolia, Q. iberica, Q. mac-
ranthera, Q. robur) noxoasTs 3 LlupkymobopeabHOi
ta IpaHo-TypaHCchKOi obIacTed, sIKi XapaKTepu3sy-
IOThCSI OJIM3bKUMM A0 CTEITOBUX YMOB YKpaiHu KJTi-
MaTUYHUMU TapaMmerpamu. Y Bini 31—36 pokis

Tabauys 1. BioMeTpuyHi Ta €K0JIOT0-0i0JI0TiYHI XapaKTepucTUKH BUIIB poay Quercus
y kosekuii KpuBopisskoro 6oraniunoro canry HAH Ykpainm (2003 i 2016 pp.)

Table 1. Biometrical, ecological and biological characteristics of the genus Quercus species
in collection of Kryvyi Rih Botanical Garden of the NAS of Ukraine (2003 and 2016)

bioMeTpuyHi NoKa3HUKU Exosioro-6ioioriuHi nokazHuku, 6an
=
¥
§ ceg:(z)l:ég ;L;?ZA;TP cepelHsl BUCOTa, M ].'lBi_ S;;gg: XIZETCiSI;-_ 3uMO- KutreBuii ctaH
v TIHHA . CTiliKiCTB
£ 2003 2016 2003 2016 A Kierb 2003 2016
Q. castaneifolia
1987 70+0,6 17,605 7,0x0,5 10,5+0,7 v 111 | | VIII VIII
Q. iberica
1984 10,9+0,7 24,0£0,9 6,4%£0,5 11,0 £0,7 v 11 1—II | VIII VIII
Q. imbricaria
1988 85+04 16,5+0,7 6,8%+0,6 10,7£0,8 v 111 1—II 1 VII VII
Q. libani
1988 10,8+1,2 132+09 7,6x£1,0 9,5+0,8 v 111 1-II | VIII VIII
Q. macranthera
1986 8,5+0,7 17,7+0,5 8,7+0,8 11,2+0,5 v I | | VIII VIII
Q. robur
1981 16,5+0,2 236+04 12,9+0,3 13,8%0,4 \" v I I VIII VIII
Q. rubra
1985 17,9+0,3 242+0,3 12,1£0,2 13,4x04 \' v | 1 VIII VIII
Q. serrata
1988 8§5+1,1 12,5+1,0 7,114 8,5+1,5 11 11 1—II | VII VII
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MaloTh 1I00pHIi1 JKUTTEBMI cTaH. JlepeBa BUIIB poay
Quercus XapakTepu3yloThcsl OJIM3bKIMU OiOMETpHUY-
HUMM TTOKa3HUKaMM (BUCOTA JIEPEB CTAHOBUTD Bil
8,5 mo 13,8 m, niametp cToBOYpa — 12,5—24,2 c™),
SIKi BiJIIOBimamOTh iX Biky. B ymoBax neHmpapiro
KBC oibIiicTh 1y0iB Jo0Ope po3BUHEHI, peryisip-
HO LIBITYTb Ta IJIONOHOCSATh, HE BPaKeHi IIKiTHN-
KaMM Ta XBOpoOaMu, KpiM MeH11I cTilikoro Q. robur.
YHacinok JIiTHBOI OCYX!U, sIKa TTOCUITIOETHCS OC-
TaHHIMU POKaMM, BiOYBa€ThCS OCUIIAHHS 3aB’s131
Ta SIK HACJIiAOK — 3MEHILIEHHsI 0aJla TUI0J0HOIIEH-
Hsl. BijblIicTh IepeB MaroTh BUCOKMI piBeHb IEKO-
PaTUBHOCTI Ta MOXYTh OYTU peKOMEHIOBaHi JJ1s1
03eJIeHEeHHSI MiCbKUX MapKiB i ckBepiB. CaMociB
POCJMH 1y0a B JeHApapil CIIOCTEPIiraeThcs B MO-
OJAMHOKMX BUNAAKax, Haiuacrile — y Q. rubra.
Hamu npoBeaeHO BUBYEHHS CTaHY HacaIKeHb
BUJIB pony Quercus y napkax Ta ckBepax M. Kpu-
Buii Pir (tabn. 2). XKutreBuit craH OiJBIIOCTI
pocnuH ouiHeHo VII i VIII 6anamu. Tpanasaucs
€K3eMILISIpH, B SIKMX L€l TTOKa3HUK He MepeBu-
mryBaB V abo VI 6aniB. Lle gepeBa B 3aryuieHux
rnocajgkax Ta JepeBa MOJIOIOIO BiKy, PU BUPO-
IIIyBaHHi SIKMX HE 3aCTOCOBYIOTb HaJIeXKHi arpo-
TexHiuHi 3axoau. [TpoBiTHMM YMHHUKOM, SIKWI ITO-
ripllly€e XXUTTEBUM CTaH JepeB, € aTMOC(PepHe 3a-
OpyaHeHHsl. Pi3Ke moripiieHHsI cTaHy MOXYTh
TaKOX CIPUYMHUTU TIOTOJHI YMOBHU, OCOOJIMBO
TpUBaja TOCYyXa, SIKa MOCUIIOEThCS 3 KOXHUM
pokoM. KiimMaTuyHi yMOBU CTEMOBOI 30HU YK-
paiHy pa3oM 3 HeraTUBHUM BIUIMBOM YpOaHi3o-

BaHOTO cepeAoBHIla MPOMUCIOBOIO MicTa Mpu-
CKOPIOIOTh MPOLIECU CTAPiHHS POCJIMH Ta 3MEH-
LIYIOTh iX JKMTTE€3JATHICTh i AEKOPaTHUBHICTb.

BaxJmBuM MOKa3HUMKOM KWUTTE3AATHOCTI poc-
JIMH € iX BiK. 3a pe3yjbsraTaMM aHalli3y BiKOBOL
CTPYKTYpPU HacamkeHb Jyba B IapKax BUSIBJICHO
JepeBa BikoM Bif 7 mo 200 pokiB (rmapk «Becemi
Tepun»). IlepeBaxanu nyom Bikom 30—40 pokiB,
BucoTOIO 15—18 M, 3 giaMmeTpoM cTOBOYypa Ha BU-
coti 1,3 M — 25—40 cMm. Bikosi nepeBa Q. robur
(rmonax 100 pokiB) BUSIBJICHO Y TPbOX TMapKax Mic-
ta: «Beceni Tepnu» B TepHiBCbKOMY paiioHi, iMeHi
®denopa Mepmabuesa B LleHTpanbHo-MicbKoMy
paiioHi Ta y JeHAponapKy Io Byd. XapUTOHOBA.
Bucora nux nepeB craHoBuia 25—32 M, miameTp
cToBOypa — 60—130 cm. KiTbKicTh MOIOIMX IEPEB
BikoMm 110 10 pokKiB Aye MaJjia i CTAHOBUTb JIMIIIE
1 % Bin 3arajabHOI KUIBKOCTI IepeB y MicTi. Y map-
Ky imeHi Penopa MepiuaBleBa BUSBIEHO OIUH
kyabTuBap Q. robur ‘Fastigiata’ (cepeaHst Bucora
JepeB — 8,5 M, miameTp croBOypa — 22,4 cM).
Hy06 yepBoHuii (Q. rubra) 3poctae B 3eJIeHUX Ha-
CaJI’)KeHHSIX MiCTa B He3HAUYHil KiJIbKOCTI JIMILIE B
YOTUPBOX IMapKax, 3/1e0iIblIoro — BUCAIKESHUN
noonuHoko. CepenHsl BUcoTa jaepeB — 13,5 M,
niameTp ctoBoOypa — 30,4 cM. Y 1BOX ITapKax BU-
sBiieHo Q. petreae. CepenHs Bucota aepeB — 10,3 M,
niameTp ctoBOypa — 22,6 cMm.

AHaJti3 pocJIMH 3a 1iaMeTpoM ITaM0a BUSIBUB,
1110 TIepeBakajia rpyra pocjiuH, AiaMeTp CTOBOY-
pa sikux ctaHoBuB Big 22 10 30 cMm.

Tabauys 2. BiomeTpuuHi Ta €K0JI0T0-0i0JI0TiYHI XapaKTepuCTHKH BHAIB poay Quercus y mapkax ta cksepax M. Kpuswii Pir

Table 2. Biometrical, ecological and biological characteristics of the genus Quercus species in parks and squares of Kryvyi Rih city

Micue Tun Bik, B.HCOTa’ CZT[cl)?shé;IT)r;, H.?C).’XO_ :.)’FM.O_ Kurrenuid
TakcoH HocanKi HocanKu poKiB (min—max), (min—max), CTilKiCTb, CTilKiCTb, CTaH,
M oM Oan Oau Oan
Q. robur IMapxk, Macus, <15 5—-10 9-20 I I VI-VII
CKBeEp OJIUH., 30—40 15—18 25—-40 I I VII-VIII
rpymna >100 25-32 60—130 | I V-VII
Q. robur IMapk Pan 15-20 6—13 12-35 I I VIII
‘Fastigiata’
Q. rubra Tapk, On., <15 5-9 7—15 I I VI-VII
CKBeEp rpymna 30—-40 15—18 30-75 I I VI-VIII
Q. petreae IMapk Ipyma 15-20 8—13 16—26 I-1I I VII
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HeratuBHO BIUIMBAIOTh HAa XXUTTEBUIA CTaH 1y-
0iB XBOpOOU rpMOKOBOro Ta OaKTepiaJbHOIO MO-
XOJIKeHHsI. B mapkax micTa TpaIuisitoTbCsl iepeBa
Q. robur, TUCTKN SIKUX YIIKOMXEHI OOPOIIHMC-
Toto pocoto (10 %). Piaire crioctepiraiu isitMuc-
TiCTh Ta HEKpO3U. Po3TpicKyBaHHSI KOpU CTOBOY-
pa TpaIuISIEThCSI YacTillle Y BiIKoBUX aepeB Q. robur.
VY GinblIocTi MichKMX HacamKeHb CTaH Oy0iB € 3a-
JIOBIJTbHUM, BOHM 30€piratoTh A6KOPaTUBHICTb IIPO-
TSITOM YChOTO BereTalliifHoTo Iepiony.

CamocriiiHe BigHOBJIeHHS Q. robur, K 1 iHILIMX
BUIB IIbOTO POMdY, B MapKax 3a3BUYail BiCyTHE.
Lle mosiICHIOETHCS HU3KOIO IMPUYMH, 30KpeMa disljib-
HIiCTIO JIOAUHU. 3HMXEHHSI CTifiKOCTi Ta 3aru-
0eJib IK HACiHHEBOTO, TaK i TOPOCJIEBOIO BiTHOB-
JIEHHSI 1y0a MOSICHIOETHCS 1OT0 CBITIOIO0HICTIO.
TpuBanuii yac MOJIOAI POCIMHU iCHYIOTb ITiJI TTO-
JIOTOM JIEPEeBOCTAHY Y BUIJISIAI «TOPUKiB», ajie TaK
i He TIepeXxosiTh B SIPYC ITiIPOCTY.

BucHoBkHu

Y HacamxeHHsX mapkiB i ckBepiB M. Kpusuii Pir
pin Quercus peacTaBlIeHW JUlle TpbOMa BUIA-
MU i OJHUM KyJIbTHMBapoM, y Kousekiii Kpuso-
pizpkoro 6oraHiyHoro cany HAH Ykpainu —
10 BUgaMu Ta OAHUM KYJBTUBAPOM, SIKi MarOTh
MOOpHUIl CTaH Ta BUCOKY J€KOPAaTUBHICTh. BiKoBi
POCIVHM B MICTi TpeacTaBieHi NOOAUHOKUMU
eksemIigpamu Q. robur L., craH KX MOXHa
OXapaKTepU3yBaTHU SIK 3aI0BITbHUM.

Ha migcTaBi pe3ynbTaTiB 6araTopiyHUX JTOCi-
JIKEHb €KOJIOro-0i0JI0rYHMX OCOOJIMBOCTE, MPO-
BeJeHUX y AeHapapii KpuBopi3bKoro 00TaHiyHO-
ro cany HAH YkpaiHu MoxHa KOHCTaTyBaTH, 1110
MEPCIEKTUBHUMMU 151 TOTTOBHEHHS aCOPTUMEH -
Ty 3€JIEHUX HacaJXeHb BEJTMKOTO MTPOMHUCIOBOTO
MicTa y cTernoBilt 30Hi € Q. castaneifolia, Q. imbri-
caria, Q. macranthera.
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Exonoeo-6ionoeiuni nokasnuxu npedcmagrukie pody Quercus L. y 3eaenux nacadncenusx Kpugsoeo Poey

E.B. Jlanmesa

KpuBopoxckuit 6orannyeckuit can HAH Ykpaunsl,
YkpauHa, . Kpusoii Por

BKOJIOTI'O-BUOJOIr'NMYECKHNE
TMMOKA3ATEJIU MPEJCTABUTEJIEN POJIA
QUERCUS L. B 3EJIEHBIX HACAKIEHUAX
KPHMBOTO POTA

Ilear — u3yuyuTb OCHOBHBbIE OMOMETpPUYECKHE U OUO-
JIOTO-9KOJIOTUYECKUE XapaKTEPUCTUKU TpeacTaBUTENei
pona Quercus L. B 3enenbix HacaxaeHusix Kpusoro Pora
u geHapapuu KpuBopoxKcKoro 0OOTaHUYECKOro cajaa
HAH VYkpaunsi (KBC).

Marepuan u metoapl. M3yueHO cOBpeMEHHOE COCTOSI-
Hue BUIOB poaa Quercus, KOTOPbIE UCTIONB3YIOT B 03€J1e-
Henuu Kpuporo Pora, u B koynekuuu aeHapapus KbC.
Jns u3yyeHUs1 Bo3pacTa JE€PEeBbEB M3MEPSIU TUAMETP
cTBOJIa Ha BbicoTe 1,3 M U ux BbICOTY. 2KU3HEHHOE CO-
CTOsSIHUE olieHMBau 1o 8-6asuibHoii mikane JI.C. Case-
nbeBoii (1975), 3acyxoycTOMYMBOCTh — IO 6-0aIbHOMI
wkane C.C. [Tarauukoro (1961), 3MMOCTOHKOCTb — IO
5-6autpHoi mikane M.A. Jlo6poBoabsckoro (1961), uH-
TEHCUBHOCTb LIBETEHMSI U TUIOMOHOILIEHHST — 110 6-6auib-
Hoit wkane A.T. Tonosaua (1980).

Pe3ynbrarbl. BOIbIIMHCTBO HHTPOIYLIMPOBAHHbBIX BH-
noB poaa Quercus B koyuiekuuu KBC gocturaior pasme-
POB, COOTBETCTBYIOLIMX UX BO3PACTY. Y IepeBbeB OOHAPY-
JKeH BbICOKMI Oayn xusHecrnocooHocTu (VII-VIII). B
napkoBbIX HacaxaeHusix Kpuoro Pora ooHapykeHbI Je-
peBbst Q. robur L. B Bo3pacte ot 7 g0 200 net. [Tpeodnana-
10T nepeBbs B Bo3pacte 30—40 JieT, BbIcOTa KOTOPBIX CO-
crapisier — 15—18 M, nuamerp ctBoja — 25—40 cm.
K13HeHHOe COCTOsIHME OOJIBIIMHCTBA PAaCTeHUIl COOT-
BetcTBoBasio VII u VIII 6annam, y Hekotopbix — V u VI
6amtoB. [IpencraButenu pona Quercus XOpPOILIO Pa3BUTHI,
PEryJIspHO LBETYT U IJIOJOHOCST, HE MOpPaXKeHbI Bpeau-
TEJSIMU U OOJIE3HSIMU, KPOME MEHEee YCTOMUMBOIO BUIA
Q. robur.

BoiBoapl. B HacaxkaeHUsIX MapKoB U ckBepoB KpuBoro
Pora pon Quercus nipenctaBiieH TpeMsl BUAAMU U OTHUM
KyJabTuBapoM, B kosiekuuu KbC — 10 BugamMu 1 onHUM
KyJI5TUBapOM. BOJIBIIIMHCTBO pacTeHUit MMEIOT Xopoliiee
JKM3HEHHOE COCTOSIHME U BBICOKYIO JEKOPATUBHOCTD.
IlepcrieKTUBHBIMU TSI PETUOHAIBHON KYJIBTYPHI IO CO-
BOKYITHOCTHM 3KOJIOTO-OMOJOTMYECKUX CBOWCTB SIBJISI-
0TCA ciaenylolme 3k30Thl: Q. castaneifolia C.A. Mey.,
Q. imbricaria Stev., Q. macranthera Fisch. et Mey., KoTo-
pbI€ MPOIILJIM MHOTOJIETHEE UHTPOAYKIIMOHHOE MCIIbITA-
Hue B KBC.

KmoueBsie cioBa: Quercus L., HacaxaeHUsI, XXU3HEHHOE
COCTOSTHHE, ITapKu, ckBephl, KpuBoii Por.
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O.V. Lapteva

Kryvyi Rih Botanical Garden,
National Academy of Sciences of Ukraine,
Ukraine, Kryvyi Rih

ECOLOGICAL AND BIOLOGICAL INDICATORS
OF THE GENUS QUERCUS L. REPRESENTATIVES
IN GREEN PLANTATIONS OF KRYVYI RIH

Objective — to study basic biometrical, ecological and bio-
logical characteristics of the genus Quercus L. representa-
tives in green plantations of Kryvyi Rih and in the arbo-
retum of Kryvyi Rih Botanical Garden of the NAS of
Ukraine.

Material and methods. Modern state of the genus Quer-
cus species in green plantations of Kryvyi Rih and the ar-
boretum of Kryvyi Rih Botanical Garden of the NAS of
Ukraine is studied. To study the age of trees, the diameter
of trunk was measured at a height of 1.3 m and their whole
height. The vital state of plants was assessed by L.S. Save-
lieva 8-point scale (1975), drought resistance — according
to S.S. Pyatnitsky 6-point scale (1961), frost resistance —
according to I.A. Dobrovolsky 5-point scale (1961), the in-
tensity of blossoming and fruiting — acording to A.G. Go-
lovach 6-point scale (1980).

Results. The most of introduced species of the genus
Quercus in the collection of Kryvyi Rih Botanical Garden
of the NAS of Ukraine reach the sizes corresponding to
their age. The trees have a high viability score (VII-VIII).
According to the results of the analysis in the park planta-
tions of Kryvyi Rih city, Q. robur L. trees aged from 7 to
200 years were found. The 30—40 years-aged trees are pre-
dominating, their height is 15—18 m, a trunk diameter —
25—40 cm. The vital state of the most of plants corre-
sponded to VII and VIII scores, but there were oaks, the
index of which did not exceed V and VI scores. Plants of
the genus Quercus are well developed, regularly bloom and
bear fruit and are practically unaffected by pests and dis-
eases, except for the less stable species Q. robur.

Conclusions. The genus Quercus in parks and squares of
Kryvyi Rih is represented by three species and one cultivar,
in the collection of Kryvyi Rih Botanical Garden of the
NAS of Ukraine — 10 species and one cultivar. They have
a good vital state and high decorativeness. Perspective for
regional culture by complex of ecological and biological
properties are following species: Q. castaneifolia C.A. Mey.,
Q. imbricaria Stev., Q. macranthera Fisch. et Mey. which
were held in Kryvyi Rih Botanical Garden of the NAS of
Ukraine for many years introductory test.

Key words: Quercus L., plantations, vital state, parks,
squares, Kryvyi Rih.
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O.1. IIUHJAEP', C.A. TJTYXOBA?, C.M. MUXAMJINK?

! HamionanpHuii 6oTaHiunwmii cax imedi M. M. Ipunika HAH Ykpainu

Ykpaina, 01014 m. Kuis, Byin. TimipsizeBcbka, 1

2 CupelbKUii IeHAPOIOTIYHMIA TTAPK 3araIbHOAEPKABHOTO 3HAYEHHSI

Vkpaina, 04136 m. Kuis, Byn. Tupacminbcbka 43,

CIIOHTAHHA ®JIOPA CUPELIBKOI'O JEHAPOJIOT'TYHOI'O
ITAPKY 3ATAJIbHOJEPXABHOI'O 3HAYUEHHS (M. KUIB)

Mema — eusuumu eudoguii ckaad i cmpykmypy cnoHmanHoi gaopu Ha mepumopii Cupeybkoeo 0eHOpoa02iMHO20 NAPKy 3a-

2anbHo0epIcagHoeo 3HavenHs (m. Kuig).

Mamepiaa ma memoou. Jlocaioxncenns npogederno y 2014—2017 pp. na mepumopii Cupeybkoeo dendponapky nio uac ineem-

mapu3sayii ti0eo KoaeKyitiHo2o aopoghoHdy 6i0Kpumozo rpyHmy.

Pesyasmamu. Ckaadeno koncnhekm cnonmantoi gaopu Cupeyvkoeo dendponapky, wo exaouae 421 6ud iz 78 pooun. Po-
2AAHYMO epynu abopueeHHUX ma iHmpooyKo8aHux 8Udié pOCAUH i3 BUCOKUMU AKAIMAMU3AYIUHUMY NOKASHUKAMU, SKUX 3 Di3-
HUX NPUYUH He 3aHeceH0 00 cKkaady 00CAi0xHceH0i CHOHMAHHOI gaopu.

Bucnoexu. Cnonmanna gaopa Cupeybkoeo 0eHOpo0iuHO NapKy cKAa0aeEmMubCs i3 mpboX OCHOBHUX ePYN MAKCOHI6 — abo-
pueennux (56,5 %), kcenogimis (24,5 %) ma epeaszioghimis (19,0 %) — i xapaxmepuzyemuocs 3HAUHUM BUOOBUM DA2aMCMEOM
NOpIieHAHO 3 THWUMU 6omaHniuHumMu ycmanosamu Ykpainu. Bnepwe ons ypbanogaopu m. Kueea nasedeno adéenmugHhi euou

Euphorbia humifusa Willd. ma Parietaria judaica L.

KiouoBi ciioBa: cioHTaHHa dJiopa, aiBeHTUBHI BUAU, epra3zioditu, CupeibKuil IeHIpOJOTiYHUI MapK.

BuBueHHsI CIOHTaHHOI (JIOpU  IHTPOMYKIIIIMHUX
LEHTPiB — OOTAHIYHMX CaiB i IeHOPOITapKiB — I1e-
pendavae JOCTiIKEHHS 3a IeKiTbKOMa BAKJIMBUMU
HafpsiMaMUu CydacHOi OOTaHiUHOI Hayku: 30epe-
JKeHHsI Oi0pi3HOMAHITTS ex Sifu, iABeIeHHS ITiICyM-
KiB iHTpOAYKIIiliHOi pOOOTH i AOCTiIKEHHST (hiTO-
iHBaziil. OqHUM i3 OcepeIKiB iHTPOMYKIIiiTHOT poOOo-
™ y M. Kuesi € Cupenbkuit 1eHIpoIoriyHuiA mapk
3arajibHOJIEp>KaBHOTO 3HaueHHs. Ha iioro mopis-
HSIHO HeBeJvKiil Tepurtopii (7,5 ra) MpOBOAUTHLCS
1iJiecnpsiMoBaHa po0oTa 3 MiIoopy i BAKOPUCTAHHS
B O3€JIEHEHHi Pi3HOMaHITHUX, MePeBaXXHO IEKO-
patuBHUX pociavH. HUHI 10 cKi1agy KOJIeKIiiHOTO
(hoHy BiIKpUTOrO IpyHTY AEHAPOIIAPKY BXOMSTH
noHax 1340 miciieBrX Ta iHTPOIYKOBAaHMX TAKCOHIB
JIEPEBHMUX 1 TPaB’ STHUCTUX POCIIUH [2, 3]. ¥V 3B’s13Ky 3
MPOBeJAEHHIM iHBeHTapu3allii (hJIopopi3HOMAaHIT-
TS MapKy aKTyaJIbHUMU 3aBIaHHSIMU OyJid BUBYEH-
HS1 BUJIOBOTO CKJIJy MOro CIOHTaHHOI djiopy Ta
BUSIBJIEHHST iHTPOIYIICHTIB i3 BUCOKAMU MOKA3HU-
KaMU aKkjiMaTu3allil — NOTeHLiHHNX epra3ioiTis.

© O.I. IIUHAEP, C.A. TJTIYXOBA,
C.M. MUXAWJTUK, 2018
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Meta — BMBUYWTHM BUIOBUI CKJai i CTPYKTYpY
CIIOHTaHHOI (hJiopu Ha TepuTopii CUPeIbKOro JAeH-
JIPOJIOTIYHOTO MapKy 3arabHOAECPXKABHOTO 3HAYEH-
Hs (M. KuiB).

Marepian Ta meToau

HocnimkenHs mposeaeHe y 2014—2017 pp. Ha
tepuTopii CUpelbKoro JeHIPOIOTIYHOTO MapKy
ITiJ1 Yac iHBeHTapM3allil KOJIEKIIil pOCIMH BiTKpu-
TOTO TPYHTY.

HocnimxeHa crioHTaHHa ¢Jiopa cpopMoBaHa
TPbOMa OCHOBHUMH TPyNaMU TAKCOHIB Pi3HOTO
MOXOMXKEHHSI: MiCLIeBUMM Buaamu (abopureHHa
¢dpaxkiiis), KceHodiTaMu a00 3aHOCHUMHA BUIAMU
(agBeHTHMBHA (pakiiisl) Ta eprasiopiramMm — Ha-
Typali30BaHUMU iHTPOAYLIEHTaAMH, SIKi YTBOPIIA
CIIOHTAaHHI ITonyJsiii (agBeHTHBHA (pakiis). B
LIJIOMY MU PO3YMIEMO «CIHOHTaHHY (hJIopy» SK
«CYKYITHICTh MOMYJISILIiN POCIVH, KOTPi BUHUKIN
Ha MEBHIiil TepuTOpil JOBUIbHO» Ta BBaXKaeEMO il
cKJ1agoBolo ypoaHodiopu M. Kuena [7].

IIpu BUBYEHHi CIIOHTAHHOI (DJIOPU BUKOPHUC-
TaHO MMPUHLMII BiZOOpy epraziodiTiB y rpymi Bu-
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Cnoumanna gaopa Cupeypkoeo 0eHOpoa02iYH020 NAPKY 3a2anbHo0epicasHoeo 3Havenus (m. Kuig)

JIiB 3 BUCOKMMM aKJliMaTU3alifHUMU TTOKa3HU-
KaMM: HasIBHICTb JBOX i Oijbllle reHepaTUBHUX
OCOOMH iHTPOAYLIEHTIB HACIHHEBOTO MOXOIXKEH -
HsI 200 JIOKYCiB X CIIOHTAHHUX iHTPOAYKLIMHUX
MONyJIsILii 3a MeXaMM JiISIHOK KyJIBTHBYBaHHSI
[8]. Ho ckiany cmoHTaHHOI (DJIOpU He BKIIIOYEHO
iHTPOJIYKOBaHi BUIU POCIIVH, SIKi yTBOPIOIOTh Ya-
COM PSICHMI caMOCiB, ajie 3 MMEBHUX MPUYUH HE
(bopMyI0Th NOBHOLIIHHY MOMYJISLI0. 3 MiCLIEBUX
aboOpUTreHHUX BUAIB J0 CKJIaay CIIOHTaHHOI (J10-
pM 3aJIy4eHO JIMIIIE Ti BUAU, KOTPi POPMYIOTh ITO-
nyJsuii 6e3nocepeHb0 Ha TepuTopii Cupenbko-
ro AeHIPOMapKy.

OO0cHr poauH i KJ1aciB CTpYKTypoBaHO 3a (ijo-
reHeTUYHUM npuHiunoM [5, 10]. Homenkinary-
Py TaKCOHIB HaBeleHO nepeBaxHo 3a «The Plant
List» [10]. Hesixi Buau (Oenothera biennis, Sola-
num nigrum TOILO) HABEJAEHO Y IIIMPOKOMY PO3Yy-
MiHHi (sensu lato), BOHU NOTpeOYIOTh MOAAIBIINX
JTOCJiKEHD.

biomopdosoriunmnii aHaii3 BUKOHaHO 3a KJla-
cudikaiero I.I. CepebpsikoBa 3 BUILIJIEHHIM OK-
pPeMOro TUITY XXUTTEBUX (POPM «JIepeB’THUCTI Jlia-
HW», IK NPUWHATO Y BiTYM3HSHINA AEHAPOJIOTl
[3, 6]. 3pasku BUAIB MOCTIIKEHOI CIIOHTAHHOI
(1opu nepegaHo o repodapiro KWHA.

Pe3yabraTé Ta 00roBopeHHs

CupeubKuii JeHAPOJIOTIYHMI IMapK 3arajibHOAep-
>KaBHOTO 3HAYEHHS PO3TAIIIOBAHUI Y MiBHIYHO-3a-
XinHiit yactuHi M. Kuesa. Moro Tepuropist mpuypo-
YeHa A0 IUIaTO MiX 3anaauHoo B ypouuiii Cupenb-
KU1 rail (HMHI — MapK-nam’siTKa 3araJbHoaepsKaB-
HOro 3HadyeHHs1 «CHpelbKuii raif») Ta JOJIMHAMM
ctpyMKiB Cupenb i Kypstanii bpin. 3rinHo 3 ¢iznko-
reorpagiuHuM paitoHyBaHHSIM CHpellb pO3Talllo-
BaHUI Ha miBneHHil Mexi [Tomiccs. B Munynomy
110 MICLIEBICTb BKPMBaB CYLIUIbHUII MAacUB JIMCTSI-
HUX Ta MillIaHUX JIiCiB, C(hOPMOBaHUX TEPEBAXKHO
JIyooM i rpaboM 3 ydacTio Junu Ta cocHu. Kimimar
i€l MiCLIEBOCTiI — IOMipHO-KOHTUHEHTAJbHUM i
€ TUITOBMM U1 TiBneHHol yactuau [lomices. IpyH-
TOBUI MOKPUB (DOPMYIOTH MEPEBAXHO CJIA0KO-
Ta CepPeIHbOMIA30JUCTI CYIiCKM.

3acHoBaHo CupeubKuii neHaporapk y 1949 p.
SK KOMITO3UIIiMTHY OCHOBY MOTO TepUTOpii OyJI0
BUKOPMCTAaHO a0OpUIe€HHUI BiKOBUI [IepeBO-
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CTaH MicCleBUX ASPEBHUX TIOPif i KiJIbKa AeHAPO-
IpyIl, BUcamxkeHux y Kinui XIX ct. [2, 3].

3a pesyabraTaMy MPOBEIEHOI iHBEeHTapU3allii
HaBOAMMO KOHCIIEKT croHTaHHOi duopu Cu-
PEeLIbKOTO JeHIPOIIapKy.

‘YMoOBHI mo3HaueHHs: A — abopureHHa pak-
Lis1, MicLieBUIA BUJ, X — aJBEHTMBHA (pakiiis,
kceHodiT, E — agBeHTUBHA (paxiiisi, epra3iodir.

EQUISETOPHYTA
EQUISETACEAE: Equisetum arvense L. (A),
FE. hyemale L. (A)

POLYPODIOPHYTA
DRYOPTERIDACEAE: Dryopteris filix-mas
(L.) Schott (A)

PINOPHYTA

Nota. KpiMm HUXXUeTepepaXxoBaHUX TaKCOHiB, TIEBHUI
noTeHIia1 Jy1sl PopMyBaHHS iHTPOMYKIIMHUX MOy
MatoTh BUau pony Thuja (Cupressaceae): mopyd 3 Haca-
JKEHHSIMU TOPOCIUX €K3EMIUISIPiB HAa OMHOMY i3 BUIIJIIB
3pOCTa€ KijJibKa BipriHiJIbHUX OCOOMH CaMOCIiBHOTO TIO-
xomxkeHHs1 Th. occidentalis L. i reHepaTuBHa 0cOOMHA Ta
KinbKa BipriHineHux — Th. plicata Donn ex D.Don.

PINACEAE: Abies alba Mill. (E), Pinus sylves-
tris L. (A)

Nota. HaBogumo Abies alba, ocKiibku 1Ieit BUJ YTBO-
PIO€E PO3PiMKEHUI caMOCiB i B IepeBOCTaHi AEHIAPONAPKY
HasIBHi IeKiJIbKa iepeB HaCiHHEBOTO MOXOMKeHHsT. Hato-
MIiCTb yci cistHLi A. nordmanniana (Steven) Spach Bunyua-
IOThCSl 3 METOIO JOPOLILYBaHHS Ha PO3CaTHUKY. Takox y
KOHidepeTyMi AeHApPONapKy MPUCYTHill 1 BipriHiibHUIA
exk3eMIuisip Picea abies (L.) H.Karst. cmoHTaHHOTO TeHe-
PaTMBHOTO TTOXOIKEHHSI.

TAXACEAE: Taxus baccata L. (E), T. cuspida-

ta Siebold et Zucc. (E)

Nota. ObuBa BUAM YTBOPIOIOTh PSICHUM i peryyisipHUit
camociB. HaBecHi 2017 p. My HapaxyBaiu y CKJIaJli KyJIbTyp-
(hiTorieHO3iB AeHIponapKy 99 TOpOCIMX TUCOBUX OCOOMH Ha-
CIHHEBOT'O IMOXOXKEHHST BiKOM TToHa 4 poku i 109 cisiHLiB
BiKOM J10 3 poKiB. 10 KiHLIsI He 3’SICOBAHOIO 3aJTUILIMIIACS iX BU-
JIOBA TIPUHAJICKHICTh Ta HAsBHICTb Cepell HUX CIIOHTAaHHOTO
riopuny 7. x media Rehder. Mu ineHTH()iKyBaI1 TUTbKY TeHE-
paTuBHI caMociBHi ocoouHu. Ti 3 HMX, KOTpi Hajexarb JI0
T. baccata, MO3aiYHO TPATLISIIOTLCS Maiie 1O BCiii TepuTOopii
napky, a T. cuspidata — nepeBakHO B LIEHTPaJIbHIH i TTiBIEH-
Hili yacTUHaX MapKy, OJMKYe 0 BIKOBUX AEPEB LIbOTO BUTY.

MAGNOLIOPHYTA

MAGNOLIOPSIDA
ARISTOLOCHIACEAE: Aristolochia clemati-
tis L. (A), Asarum europaeum L. (A)
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LILIOPSIDA

Nota. Mu He BKIIIOYaEMO N0 KOHCNeKTy Tricyrtis hirta
(Thunb.) Hook. (Tricyrtidaceae), axuii po3mOBCIOOUBCS
M0 PO3CaIHUKAX K OYyp’sTH 3aBISKM MIPOPOCTAHHIO Bill-
Ppi3KiB KOpEHEBUII MMiJ] Yyac mepecaikyBaHHs Ta 00pooiT-
KY IiISTHOK.

ALLIACEAE: Allium oleraceum L. (A), A. wald-
steinii G. Don fil. (A)

ASPARAGACEAE: Asparagus officinalis L. (A)

COMMELINACEAE: Commelina communis L.
(X), Tradescantia x andersoniana W.Ludw. & Roh-
weder (E)

Nota. ObunBa BUAM PO3CiISTHO TPATLISIIOTHCS SIK Oyp’s-
HU Ha po3canHukax, npudyomy C. communis TOMIUPEHUI
3HAYHO Oijiblle, HiXX caMOCiBHi OCOOMHU KYJIbTUBAapPiB
T. x andersoniana.

CONVALLARIACEAE: Convallaria majalis 1.
(A), Polygonatum multiflorum (L.) All. (E), P. odo-
ratum (Mill.) Druce (A)

CYPERACEAE: Carex hirta L. (A), C. pilosa
Scop. (A), C. sylvatica Huds. (A), C. vulpina L. (A)

HYACINTHACEAE: Muscari botryoides (L.)
Mill. (E), M. neglectum Guss. ex Ten. (A), Scilla
bifolia L. (E), S. siberica Haw. (E)

JUNCACEAE: Juncus articulatus L. (A), J. com-
pressus Jacq. (A), J. tenuis Willd. (X), Luzula pilosa
(L.) Willd. (A)

LILIACEAE: Gagea lutea (L.) Ker Gawl. (A),
G. minima (L.) Ker Gawl. (A), G. paczoskii (Za-
pal.) Grossh. (A)

POACEAE: Apera spica-venti (L.) P.Beauv. (A),
Arrhenatherum elatius (L.) J.Presl & C.Presl (X),
Brachypodium sylvaticum (Huds.) P.Beauv. (A),
Bromus commutatus Schrad. (X), B. hordeaceus L.
(A), B. inermis Leyss. (A), B. tectorum L. (X), Cala-
magrostis arundinacea (L.) Roth (A), C. epigeios (L.)
Roth (A), Cynodon dactylon (L.) Pers. (A), Dactylis
glomerata L. (A), Deschampsia caespitosa (L.) P.Be-
auv. (A), Digitaria ischaemum (Schreb.) Muhl. (X),
D. sanguinalis (L.) Scop. (X), Echinochloa crus-
galli (L.) P.Beauv. (X), Elytrigia repens (L.) Nevski
(A), Festuca gigantea (L.) Vill. (E), Hordeum muri-
num L. (X), Lolium perenne L. (A), Melica altissi-
ma L. (E), Milium effusum L. (A), Phleum pratense L.
(A), Poaannua L. (A), P. bulbosa L. (E), P. compres-
sa L. (A), P. nemoralis L. (A), P. pratensis L. (A),
Puccinellia distans (Jacq.) Parl. (A), Sclerochloa
dura (L.) P.Beauv. (X), Setaria glauca (L.) P.Beauv.
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(A), S. verticillata (L.) Beauv. (X), S. viridis (L.)
P.Beauv. (X)

ROSOPSIDA

ACERACEAE: Acer campestre L. (A), A. ne-
gundo L. (X), A. platanoides L. (A), A. pseudopla-
tanus L. (E), A. tataricum L. (E)

ADOXACEAE: Adoxa moschatellina L. (A)

AMARANTHACEAE: Amaranthus albus L.
(X), A. blitoides S.Watson (X), A. cruentus L. (E),
A. retroflexus L. (X)

APIACEAE: Aegopodium podagraria L. (A),
Anethum graveolens L. (E), Anthriscus sylvestris (L.)
Hoffm. (A), Conium maculatum L. (X), Corian-
drum sativum L. (E), Daucus carota L. (A), Eryn-
gium planum L. (A), Falcaria vulgaris Bernh. (A),
Heracleum sibiricum L. (A), H. sosnowskyi Man-
den. (X), Petroselinum crispum (Mill.) A.W.Hill (E),
Pimpinella saxifraga L. (A)

Nota. Heracleum sosnowskyi IpoHUKa€E Ha TEPUTOPiIO
CI/IpeL[I)KOTO OCHOPOIIapKy 3 60Ky ImapkKy (<CI/Ip€HI;KHI7[
raii», e MOPiBHSIHO HeIlIOAaBHO chopMyBajacs Horo Be-
JIMKa iHBa3iliHa HOHyJ'[HLliH.

APOCYNACEAE: Vinca minor L. (A), Vince-
toxicum hirundinaria Medik. (A)

ASTERACEAE: Achillea collina J.Becker ex
Rchb. (A), A. inundata Kondr. (A), A. millefolium
L. (A), A. pannonica Scheele (A), Ambrosia artemi-
siifolia L. (X), Anthemis cotula L. (X), Arctium lap-
paL. (A), A. tomentosum Mill. (A), Artemisia annua L.
(X), A. austriaca Jacq. (A), A. campestris L. (A),
A. vulgaris L. (A), Bellis perennis L. (pazom i3
KynbsTuBapoM ‘Tasso Strawberries’) (A, E), Bidens
frondosa L. (X), Calendula officinalis L. (E), Calli-
stephus chinensis Nees (E), Carduus acanthoides L.
(X), C. crispus L. (A), Centaurea diffusa Lam. (X),
C.jacea L. (A), C. scabiosa L. (A), Cichorium inty-
bus L. (X), Cirsium arvense (L.) Scop. (A), Conyza
canadensis (L.) Cronqg. (X), Cosmos bipinnatus
Cav. (E), Crepis rhoeadifolia M.Bieb. (A), C. tecto-
rum L. (A), Erigeron annuus (L.) Desf. (X), Galin-
soga parviflora Cav. (X), G. urticifolia (Kunth) Benth.
(X), Helianthus tuberosus L. (E), Hieracium umbel-
latum L. (A), Hypochaeris radicata L. (A), Inula
britannica L. (A), 1. helenium L. (A), Lactuca mu-
ralis (L.) Gaertn. (A), L. serriola L. (X), Lapsana
communis L. (A), Leontodon autumnalis L. (A),
Matricaria matricarioides (Less.) Porter (X), M. re-
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cutita L. (X), Pilosella cymosa (L.) ESchultz & Sch.
Bip (A), P. officinarum F.Schultz & Sch.Bip. (E),
Pyrethrum corymbosum (L.) Scop. (A), P. par-
thenium (L.) Smith (X), Senecio jacobaea L. (A),
S. vernalis Waldst. & Kit. (A), S. vulgaris L. (X),
Silphium perfoliatum L. (E), Solidago altissima L.
(E), S. canadensis L. (E), S. virgaurea L. (A), Son-
chus arvensis L. subsp. uliginosus (M.Bieb.) Nyman
(A), S. oleraceus L. (X), Tanacetum vulgare L. (A),
Taraxacum officinale L. (A), T. serotinum (Waldst. &
Kit.) Poir. (A), Tragopogon major Jacq. (A), Tri-
pleurospermum inodorum (L.) Sch.Bip. (X), Tussi-
lago farfara L. (A), Xanthium albinum (Widder)
H.Scholz (X)

Nota. Solidago altissima i S. canadensis nmomupuaucs
i3 KOJIMILHIX COPTOBUIIPOOYBAJbHUX AiJISTHOK, 1110 HaJle-
Kanu arpodipmi «KBiTr Ykpainu», npudomy, nomnyJsiiist
S. altissima noxanbHa i MpUypoYeHa A0 rocIoaapchbKol
yactuHu CupeupKoro aeHaponapky. Tyt ciig 3ragatu i
npo Helianthus pauciflorus Nutt. (syn. H. rigidus (Cass.)
Desf.), skuii HaBoAMBCS 3MUYaBIIUM «Ha TepuTopii Cu-
peubkoro kBiTHUUTBa» [5]. Tlig yac iHBeHTapu3aliii MU
ueit Bua y CupelibKoMy AeHIponapKy He Bi3Hayasu.

BALSAMINACEAE: Impatiens parviflora DC.
X)

BERBERIDACEAE: Berberis aquifolium Pursh
(E)

BETULACEAE: Betula pendula Roth (A)

Nota. Cnig 3a3Ha4yuTH, 1110 HA BUIiII 3 Oepe3aMu pocTe
camMociBHa MoJioJa reHepaTuBHa ocoduHa F2 riopuaHoro
iHTpoayueHTta B. dahurica Pall. x B. sp. Ta cepeIHbOBIiKO-
Ba reHepatrMBHa ocoouHa B. lenta L.

BORAGINACEAE: Anchusa officinalis L. (X),
Asperugo procumbens L. (A), Buglossoides arvensis
(L.) I.M.Johnst. (X), Echium vulgare L. (A), Myo-
sotis arvensis (L.) Hill (X), M. sparsiflora].C.Mikan
ex Pohl (A), Pulmonaria obscura Dumort. (A), Sym-
phytum asperum Lepech. (X), S. officinale L. (A)

BRASSICACEAE: Armoracia rusticana P.Ga-
ertn., B.Mey.&Scherb. (X), Alliaria petiolata (M.
Bieb.) Cavara & Grande (A), Arabidopsis thaliana
(L.) Heynh. (X), Berteroa incana (L.) DC. (A),
Brassica napus L. (X), Bunias orientalis L. (X), Ca-
melina microcarpa Andrz. (X), Capsella bursa-pa-
storis (L.) Medik. (X), Cardamine parviflora L.
(A), Cardaria draba (L.) Desv. (X), Descurainia
sophia (L.) Webb ex Prantl (X), Diplotaxis muralis
(L.) DC. (X), D. tenuifolia (L.) DC. (X), Draba
nemorosa L (A), Erophila verna (L.) Besser (A),
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FEruca vesicaria (L.) Cav. (X), Erysimum cheiran-
thoides L. (X), Lepidium ruderale L. (X), Raphanus
sativus L. (E), Rorippa x anceps (Wahlenb.) Rchb.
(A), R. austriaca (Crantz) Besser (A), R. sylvestris
(L.) Besser (A), Sisymbrium loeselii L. (X), S. offi-
cinale (L.) Scop. (X), Thlaspi arvense L. (X)

CAMPANULACEAE: Campanula patula L.
(A), C. rapunculoides L. (A)

CANNABACEAE: Cannabis ruderalis Janisch.
(X), Humulus lupulus L. (A)

CAPRIFOLIACEAE: Lonicera caprifolium L.
(E), L. ruprechtiana Regel (E), L. tatarica L. (E)

Nota. Jlexinbka reHepaTUBHUX OCOOUH L. caprifolium,
iMOBipHO, HACIHHEBOTO MOXOMXKEHHSI, Bill3HAYEHO B KOHi-
depeTymi cepenn KypTUH sUTiBLIB. L. ruprechtiana yTBOpIOE
PSACHUI CaMOCIB i TIOIIMPIOETHCS Y TMTAPKOBUX HACAIKEH-
HSIX JaJIeKO 32 MeXXi MEPBUHHOI AUISTHKU KYJIbTHBYBaHHSI.

CARYOPHYLLACEAE: Arenaria viscida Hall.
f. ex Lois. (A), Cerastium semidecandrum L. (A),
Cucubalus baccifer L. (A), Dianthus armeria L.
(A), Melandrium album (Mill.) Garcke (A), Myo-
soton aquaticum (L.) Moench (A), Oberna behen
(L.) Ikonn. (A), Sagina subulata (Sw.) C.Presl (X),
Saponaria officinalis L. (X), Scleranthus annuus L.
(X), Stellaria graminea L. (A), S. holostea L. (A),
S. media (L.) Vill. (A)

CELASTRACEAE: Euonymus europaeus L. (A),
E. verrucosus Scop. (A)

CHENOPODIACEAE: Atriplex patula L. (A),
A. sagittata Borkh. (A), A. tatarica L. (X), Cheno-
podium album L. (A), C. hybridum L. (X), C. opuli-
Jolium Schrad. ex W.D.J.Koch & Ziz (X), C. poly-
spermum L. (X), Kochia scoparia (L.) Schrad. (E)

CONVOLVULACEAE: Convolvulus arvensis L.
(A)

CORNACEAE: Cornus sanguinea L. (A)

CORYLACEAE: Carpinus betulus L. (A), Co-
rylus avellana L. (A), C. colurna L. (E)

Nota.C. colurna yTBOpIO€E TTOMipHMIT CAMOCIB, 30KpeMa
Ha 3HaYHil BiICTaHi Bijl 1OPOCIUX IE€PEB, YHACITOK YOTO
B Mapky cdopmyBanacsl Mojofa CIIOHTAaHHA iHTPOIYK-
LiliHA TOMYJISILIiST BULY.

CRASSULACEAE: Hylotelephium decumbens
(Jalas) Byalt (A), H. maximum (L.) Holub (A), Pe-
trosedum reflexum (L.) Grulich (E), Phedimus
spurius (M.Bieb.) ‘t Hart (E), Sedum acre L.
(A), S. album L. (E), S. pallidum M.Bieb. (E), S.
sexangulare L. (E)
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CUCURBITACEAE: Bryonia alba L. (X), Echi-
nocystis lobata (Michx.) Torr. & A.Gray (X)

DIPSACACEAE: Knautia arvensis (L.) Coult.
(A), Scabiosa ochroleuca L. (A)

EUPHORBIACEAE: Euphorbia humifusa Willd.
ex Schlecht. (X), E. virgata Waldst. & Kit. (A),

Mercurialis perennis L. (A)

Nota. AnsentuBHuUii Bun E. humifusa morpanus qo Cu-
PELbKOro AEHIPOMNAapKy pa3oM i3 KOJEKIIE€I CYKyIeHTiB
3aKpUTOro IpyHTY, nepeaaHoo y 2007—2008 pp. arpo-
dipmoro «KBitu Ykpainu». Crioyatky BUI MOIIMPUBCS Y
TEIUTMIISIX i TTAapHUKAX, CTaBIIM XapaKTepHUM Oyp’sTHOM
TIPUMIIIIEHb 3aKPUTOTO IPYHTY, a TTOTIM — y PO3CaTHUKY.
B ymoBax Bimkputoro rpyHty ocoounu E. humifusa Tv-
HYTb IiJ yac MepLInX 3aMOPO3KiB, MTPOTE HOro HACiHHS
YCITIILIHO NIEPE3UMOBYE Ha MOBEPXHi I'PYHTY i HaBeCHi op-
MYIOTbCSI HOBI reHepauii Buay. st ypbaHodopu Kuesa
BUJI paHile He HaBoawiu [9].

FABACEAE: Amorpha fruticosa L. (E), Astra-
galus cicer L. (A), A. glycyphyllos L. (A), Lathyrus
pratensis L. (A), L. sylvestris L. (A), L. tuberosus L.
(X), Lotus corniculatus L. (A), Lupinus polyphyllus
Lindl. (E), Medicago falcata L. (A), M. lupulina L.
(A), M. sativa L. (X), Melilotus officinalis (L.) Pall.
(A), Onobrychis arenaria (Kit.) DC. (A), Robinia
pseudoacacia L. (E), Securigera varia (L.) Lassen
(A), Trifolium arvense L. (A), T. hybridum L. (X),
T. pratense L. (A), T. repens L. (A), Vicia cracca L.
(A), V. hirsuta (L.) S.F.Gray (A), V. sativa L.
(X), V. sepium L. (A), V. villosa Roth (X)

Nota. B ymoBax Cupeubkoro AeHAponapky R. pseu-
doacacia He PO3MHOXYETbCS HACiHHSAM, MPOTE B ioro
Pi3HUX BUiax MPUCYTHI CTapi eK3eMIUISIpY BULLY, KOTPi
MOCTIAHO 3aCMiUyIOTh TEPUTOPiI0 KOPEHEBOIO MOPOCIIIO.

FAGACEAE: Fagus sylvatica L., Quercus robur L.
(A), Q. rubra L. (E)

Nota. Ha teputopii Cupelibkoro JeHAporapKy 30eper-
nocst 9 abopurenHux nepes Q. robur Bikom 250—300 poxkis.
Ha ogHomy i3 BuainiB AeHAponapkKy pocTe Takox 15—
20-piyHuit camociBuuii ex3emriuisgp Q. robur ‘Fastigiata’.
PscHuil camociB B okpeMi poku (opmye F. sylvatica, ane
Ooro CisiHIIi MPaKTUYHO HE MePeXXUBAIOTh JIITHIll CIIEKOT-
Huii epion. Ha ogHoOMYy i3 BULiJIiB IeHAPOIAPKY POCTYTh
2 caMociBHi mononi 6yku (puc. 1). Kpim Toro, y 6e3moce-
penHiii 6;m3bpKoCTi Bin CHperbKoro AeHIPOIIapKy — Y 10-
qnuHi ctpymka Kypsumit bpin (ypoumiie Porosie fp), y
HYDKHIM YaCTUHI CXWJTY TiBAEHHOI €KCIO3UIlil, BKPUTOTO
TIHUCTUM IrpaboOBUM IlepeBOCTaHOM, MM BUSBIIIM y 2016 p.
caMociBHUIA 8-pivyHU BipriHiTbHUH ek3eMIutsip F. sylvatica.
Ha namry nymKky, Oyky HAaCiHHEBOTO TIOXOIKEHHS Ha Tepu-
TOpii M. KrueBa MOXyTb BUXXUBATU Y 100pe 3BOJIOXKEHUX

58

JIICOBHMX OCEJIMIIIAX, a CaM BU MOXKHA PO3IVISIIATH SIK eprasi-
odit y cki1ani anBeHTUBHOI (hpakiiii ypoaHodaopu M. Kue-
Ba. 3 omisiay Ha Te, 110 y CUpelibKoMyY AeHIPOIapKy (opmy-
€TbCSl MOJIOZA IHTPOMYKIIMHA TOMYJIsLisl BUIY, MU MOro
BKJTIOYAEMO JI0 CKJIa/ly CITIOHTAHHOI (hJIOpH.

FUMARIACEAE: Corydalis cava (L.) Schweigg. &
Korte (E), C. solida (L.) Clairv. (A), Fumaria schlei-
cheri Soy.-Willem. (X)

Nota. HuHi y paHHbOBECHSIHOMY TPaBOCTOI HacaIKeHb
CupelbKoro AeHIPOIapKy (POpMyeThcs MOJIOAA TOIMy-

JISALIiST HeIIoaBHO iHTpomykoBaHoro Buny Corydalis mar-
schalliana (Willd.) Pers.

GERANIACEAE: Erodium cicutarium (L.) L'Her.
(A), Geranium phaeum L. (E), G. pratense L. (A),
G. pusillum L. (X), G. robertianum L. (A), G. san-
guineum L. (E), G. sibiricum L. (X)

HYPERICACEAE: Hypericum perforatum L. (E)

JUGLANDACEAE: Juglans regia L. (X)

Nota. Y CupenibkoMy IeHIpOTapKy AeKijbKa iHTpomy-
KOBaHUX BUIiB poy Juglans yTBOPIOIOTh PETYISIPHUIL caMO-
ciB, aJie TiJ1 Yac rocrnogapchbKoro A0Sy 10ro 3HUIIYIOTh,
ToMy (bOpMYBaHHSI CIIOHTAHHMX IIOMYJISIiii He BinOyBa-
eTbcs. OHaK 1opocii 0coOUHM J. regia HACIHHEBOTO MOXO0-
JKEHHST HasIBHI Y Pi3HUX BUIIaX IEHIPOIIApKY, TOMY Liei
BUJI MU BKJIIOYAEMO JIO CKJIAAy CITOHTAHHOI (pyiopu.

LAMIACEAE: Acinos arvensis (Lam.) Dandy
(A), Ajuga genevensis L. (A), Ballota nigra L. (X),
Clinopodium vulgare L. (A), Glechoma hederacea
L. (A), Hyssopus officinalis L. (E), Lamium ample-
xicaule L. (X), L. galeobdolon (L.) L. (A), L. ma-
culatum (L.) L. (A), L. purpureum L. (X), Leonu-
rus villosus Desf. ex D’Urv. (A), Nepeta cataria L.
(E), N. racemosa Lam. (E), Origanum vulgare L.
(A), Perilla nankinensis (Lour.) Decne (E), Pru-
nella vulgaris L. (A), Salvia nemorosa L. (A), S. ver-
ticillata L. (A), Scutellaria altissima L. (A), Stachys
officinalis (L.) Trevis. (E), S. sylvatica L. (A)

MALVACEAE: Alcea rosea L. (E), Lavatera thu-
ringiaca L. (A), Malva neglecta Wallr. (X), M. syl-
vestris L. (X)

MENISPERMACEAE: Menispermum dauri-
cum DC. (E)

Nota. Jexinbka ocoouH M. dauricum HacCiHHEBOTO IO~
XOIKEHHs OyJIO BUSIBJIEHO B KOHi(hepeTyMi Ha BeJUKiii
BiJICTaHi Bi/l AUISTHKY KYJIbTUBYBaHHSI.

MORACEAE: Morus alba L. (X)

OLEACEAE: Fraxinus excelsior L. (A), Ligus-
trum vulgare L. (A), Syringa vulgaris L. (E)

ONAGRACEAE: Epilobium tetragonum L. (A),
Oenothera biennis L. s. 1. (X)
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OROBANCHACEAE: Lathraea squamaria L.
(A), Melampyrum nemorosum L. (A)

OXALIDACEAE: Xanthoxalis dillenii (Jacq.)
Holub (X), X. stricta (L.) Small (X)

PAPAVERACEAE: Chelidonium majus L. (A),
Papaver dubium L. (X), P. rhoeas L. (X), P. somni-
ferum L. (E)

PHYTOLACCACEAE: Phytolacca acinosa
Roxb. (E)

Nota. Inmuii anBeHTUBHUI BUI pony — P. america-
na L. — Ha TepuToOpii IeHAponapKy He BUSIBJICHO.

PLANTAGINACEAE: Plantago lanceolata L.
(A), P. major L. (A), P. media L. (A), Veronica cha-
maedris L. (A), V. filiformis Smith (X), V. hederifo-
lia L. (A), V. officinalis L. (A), V. persica Poir. (X),
V. teucrium L. (A), V. verna L. (A)

POLYGONACEAE: Fallopia dumetorum (L.)
Holub (X), Persicaria maculosa S.F.Gray (A), Poly-
gonum aviculare L. (A), Reynoutria japonica Houtt.
(E), R. sachalinensis (F.Schmidt ex Maxim.) Nakai
(E), Rumex acetosella L. (E), R. confertus Willd.
(A), R. crispus L. (A), R. obtusifolius L. (A), R. thyr-
siflorus Fingerh. (A)

PORTULACACEAE: Portulaca oleracea L. s. 1.
X)

PRIMULACEAE: Anagallis arvensis L. (X), Ly-
simachia nummularia L. (A), Primula macrocalyx
Bunge (E), P. veris L. (E), P. vulgaris Huds. (E)

RANUNCULACEAE: Anemone ranunculoi-
des L. (A), Ceratocephala testiculata (Crantz) Bes-
ser (A), Clematis vitalba L. (E), C. viticella L. (E),
Consolida regalis S.F.Gray (X), Ranunculus acris L.
(A), R. polyanthemos L. (A), R. repens L. (A), R. sar-
dous Crantz (A), R. sceleratus L. (A), Thalictrum mi-
nus L. (A)

RESEDACEAE: Reseda lutea L. (X)

RHAMNACEAE: Frangula alnus Mill. (A),
Rhamnus cathartica L. (A)

ROSACEAE: Agrimonia eupatoria L. (A), Ame-
lanchier ovalis Medik. (E), Armeniaca vulgaris
Lam. (E), Cerasus avium (L.) Moench (A), Coto-
neaster lucidus Schltdl. (E), Crataegus * kyrtostyla
Fingerh. (A), C. monogyna subsp. leiomonogyna
(Klokov) Franco (A), C. submollis Sarg. (E), Du-
chesnea indica (Andrews) Focke (E), Filipendula
palmata Maxim. (E), Fragaria vesca L. (A), Geum
aleppicum Jacq. (A), G. urbanum L. (A), Malus

ISSN 1605-6574. Inmpodykuyis pocaun, 2018, Ne 2

domestica Borkh. (X), M. sylvestris (L.) Mill. (A),
Padus avium Mill. (A), Potentilla anserina L. (A),
P. argentea L. (A), P. recta L. (A), P. reptans L.
(A), Prunus cerasifera Ehrh. (pa3om i3 Kyi1bTHBa-
pomM ‘Pissardii’) (E) , Pyrus pyraster (L.) Burgsd.
(A), Rosa canina L. (A), R. corymbifera Borkh.
(A), R. rubiginosa L. (A), R. schmalhauseniana
Chrshan. (A), Rubus caesius L. (A), Sorbus aucu-
paria L. (A)

RUBIACEAE: Galium album Mill. (A), G. apa-
rine L. (A), G. odoratum (L.) Scop. (A), G. ve-
rum L. (A)

RUTACEAE: Phellodendron amurense Rupr. (E),
Prelea trifoliata L. (E)

SALICACEAE: Populus tremula L. (A)

SAMBUCACEAE: Sambucus ebulus L. (A),
S. nigra L. (A)

SANTALACEAE: Viscum album L. (A)

SCROPHULARIACEAE: Scrophularia nodo-
sa L. (A), Verbascum lychnitis L. (A), V. phlomoi-
des L. (A)

SOLANACEAE: Solanum dulcamara L. (A),
S. nigrum L. s.1. (X)

TILIACEAE: Tilia cordata Mill. (A)

Nota. Ha tepuropii CupelbKoro AeHapomnapky 30eper-
nocs nepeBo T. cordata BikoM 6113bK0 200 poKiB.

ULMACEAE: Celtis occidentalis L. (E), Ulmus
glabra (A), U. laevis Pall. (A), U. minor Mill. (A),
U. pumila L. (X)

Nota. Yaactb Tppox abopureHHux BuaiB Ulmus 'y cioH-
TaHHi# JIopi AeHIpoIapKy MOTpeOy€e YTOUHEHHSI.

URTICACEAE: Parietaria judaica L. (X), Ur-
tica dioica L. (A)

Nota. AnsentuBHuii Bun P. judaica norpanus no Cu-
peLbKOro AeHAPOIapKy, MMOBIpHO, i3 MOCAAKOBUM Ma-
TepiaJloM B OCTaHHE JecaTupivysi. Bum akTMBHO MOIIU-
PHUBCS Y TEIUTMIISIX Ta HaBKoOJIO HUX (puc. 2). las ypba-
Hodiopu M. KueBa panile He HaBonuBcs [9].

VALERIANACEAE: Valeriana officinalis L.
s.. (A)

VERBENACEAE: Verbena officinalis L. (X)

VIBURNACAEA: Viburnum lantana L. (E),
V. opulus L. (A)

Nota. V. lantana B yMmoBax CupelbKOro AeHAPONapKy
3pOCTa€ 3a MeEXel apeajy, IMpoTe YCIIIIHO HaTypai-
3yBaBCs Y YarapHUKOBOMY SIpYyCi KyJbTypdiTOlIeHO3iB.
V. opulus € MiclieBUM BUIIOM, SIKMIT KyTBTUBYEThCS. Ha 3a-
TIHEHMX AUISTHKAX 3aBISKU 3aHECEHHIO NTaXaMM IIOPOKY
YTBOPIOETHCSI CAMOCIB BUAY. 32 HAILIMMU CIIOCTEPEXKEHHSIMU,
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TaKi MOJIOAi OCOOMHU TMHYTh, HE JOCSATal0uYu TeHepaTuB-
HOTO CTaHy, TOMY BHUJ 3aHOCHMMO A0 CIIOHTaHHOI (hopu
YMOBHO.

VIOLACEAE: Viola arvensis Murray (X), V. ca-
nina L. (A), V. mirabilis L. (A), V. odorata L. (E),
V. sororia Willd. (E), V. suavis M.Bieb. (A), V. tri-
color L. subsp. matutina (Klokov) Valentine (A)

Nota. V. sororia akTUBHO TIOLLIUPIOETHCS Y CKIIAli paH-
HBOBECHSIHOI CHHY3ii TpaB’SIHUCTOTO SIPYCY B MapKOBUX
KyasTyp@iTolieHo3ax. Pazom i3 Tumosoio ¢opmoro Bumy
po3ciBaroThcs itoro KyastuBapu ‘Albiflora’ Ta ‘Freckles’.

VITACEAE: Parthenocissus vitacea (Knerr.)
Hitchc. (E), Vitis amurensis Rupr. (E), V. vulpi-
na L. (E)

TakuMm ynHOM, y cioHTaHHIN (opi Cupeib-
KOro JeHapormnapkKy 3adikcoBaHo 421 Bun i3 78 po-
auH. CucteMaTU4dHy 1 610MOpPdOIIOTiYHY CTPYK-
Typy (bJ10pu HaBeieHo y Tabiuii. HaiiGinbina yact-
Ka (56,5 %) y cnoHTaHHiii (yopi npumagae Ha
aboOpuUTreHHi BUAU POCIUH. BiabIIicTh TaKCOHIB
npeacraBiieHi 6araropiynumu (49,2 %) i mano-
piuaumu (34,0 %) TpaB’THUCTUMH BHIAMH.

Y dopmMyBaHHI cnoHTaHHOI (yopu OepyTh
y4acTh BUIU Pi3HUX (DpaKIIiit, SIKi CJIiJ pO3IISIHY-
™1 okpeMo. Ha KoyrekiiiiHux i mapKoBUX HiJISTH-
kax CHUpelbKOro NeHAPOIapKy KyJIbTUBYIOTb 0a-
raTo abOpUreHHUX BUMIB, SIKi IPUPOTHO POCTYTh
y MicueBux ypouuinax Cupis, iHomi — y 6e3I11o-
CepelHill 0IM3bKOCTI 0 TePUTOPIii IeHIPOIIAPKY,
aje B oro ymoBax He (OpPMYIOTh ITOIYJISLIiHA,
HalyacTillle — 4epe3 BiICYTHICTb BiJITOBiTHMX

ekosiorivHux Hiur: Alisma plantago-aquatica L.,
Betula pubescens Ehrh., Campanula persicifolia L.,
Clematis recta L., Cystopteris fragilis (L.) Bernh.,
Digitalis grandiflora Mill., Epipactis helleborine
(L.) Crantz, Filipendula ulmaria (L.) Maxim., Iris
pseudacorus L., Lathyrus niger (L.) Bernh., L. ver-
nus (L.) Bernh., Lysimachia vulgaris L., Mentha
longifolia (L.) Huds., Potentilla alba L., Salix ca-
prea L., Steris viscaria (L.) Raf., Teucrium chama-
edrys L., Trifolium alpestre L., Typha latifolia L.
TOIIO. 3aHOCUTHU 1Ii BUAM A0 CKJIaAy CIIOHTAaHHOI
¢aopu Hemae mincras. Lle 3k cTocyeThes i AeIKux
agBeHTUBHUX BUIiB: Elsholtzia ciliata (Thunb.)
Hyl. ta Impatiens balsamina L.

Jo cknany cmoHTaHHOI (bJIOpU HE BKITIOYEHO
HOTOBMJIU, SIKi CIIOHTAHHO (hOPMYIOThCS B pe-
3yJIbTaTi Mepe3anuieHHs OJM3bKOCIIOPiTHEHUX
iHTpOAYLEHTIB, 30KpeMa Reynoutria x bohemica
Chrtek & Chrtkova i Taxus x media Rehder. CrioH-
TaHHA riopuan3allis y AeHAPOIapKy Big3HaYeHa i
B MexXax poniB Helleborus, Primula Ta, iMOBipHO,
NEIKUX 1HILIUX.

B ymoBax CupenpbKoro AeHIpONapKy JajJeKo
HE BCi iHTPOAYLEHTU 3 BUCOKUMM aKjiMaTu3a-
LifHUMM TTOKa3HUKAaMHU, SIKi yTBOPIOIOTh CaMO-
CiB, TIepexo/siTh y rpymny eprasiogditis. Ha mno-
PiBHSIHO MaJliii TEpUTOPIi A€HAPOIapKYy 314iCHIO-
€TbCS IHTEHCUBHHUU TOCIONAPCHKUN ITOTJISM,
10 YHEMOXJIMBITIOE (POPMYBaHHS CITOHTAHHUX
IHTPOAYKILIIMHUX TOMyJsliii 6araThbox nepes-
HUX BUIIB i mepexin ix y po3psia epra3iodiris,

CrpykTypa cnoHTaHHOi hyiopu CHpenbKoro AeHIpoJOri9HOro NapKy

The structure of the spontaneous flora of the Syrets Arboretum

Kurresi hbopmu Dpaxirist
Taxcon JiepeBHa 6araTo- MaJio- abopu- KCEHO- eprasio-
AepeBo Ky KyIHK JliaHa PpiYHUK piuHMK TeHU it bitn
Equisetophyta 2 2
Polypodiophyta 1 1
Pinophyta 4 1 3
Magnoliophyta: 2 2
Magnoliopsida

Liliopsida 40 15 35 12 8

Rosopsida 33 24 1 9 162 128 197 91 69
Ycboro 37 24 1 9 207 143 238 103 80
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Puc. 1. Mononi ekzemrutsipu Fagus sylvatica L. HaciHHEBOTO
MOXOMKEeHHsT (MmoKa3aHo cTpiikamu) B CHUpEelbKOMY JIeH-
JIPOJIOTIYHOMY TIapKy

Fig. 1. Young specimens of Fagus sylvatica L. of seed origin
in the Syrets Arboretum

HanpukJian, BudiB pony Juglans, Abies nordman-
niana, Aesculus hippocastanum L., Exochorda ra-
cemosa (Lindl.) Rehder, Gymnocladus dioica (L.)
K.Koch, Koelreuteria paniculata Laxm., Lirio-
dendron tulipifera L., Malus baccata (L.) Borkh.
(caMoCiB CIIOCTepiraeTbcsl y TUNOBOI popMu i
kynbtuBapiB ‘Pendula’ i ‘Purpurea Pendula’),
Picea abies To1o. YacTo cigH1l LIUX BUAIB CIiB-
PpOOITHUKY AeHAPONAPKY BUIYYaIOTh JIJIs1 BUKO-
pUCTaHHS B O3€JICHEHHi.

HatomicTh mist TpaB’SIHUCTMX iHTPOAYLIEHTIB,
1o (opMYIOTh PSICHUM CaMOCiB, TOCIIOAAPCHKUIA
JIOTJISII 32 TEPUTOPI€I0 MPAKTUYHO HE CTa€E Ha 3a-
Bami ¢opMyBaHHSI CIIOHTAHHUX IHTPOMYKLIIMHMX
nonyisauii. Buou ponis Primula i Viola € moBHO-
LiHHAMHJ KOMITOHEHTaMU TpaB’SIHUCTOIO TTOKPH-
BY B napky. [H1Ii BUau, Hanpukian, Aquilegia vul-
garis L., GopMyIOTb caMOCiB JiMiiie O€3M0CepeaHbO
B MIiCLISIX KYJIBTMBYBaHHS 1 pO3IISIAATH 1X Y CKJIAMi
CIIOHTaHHOI (hjiopu Hemae miacraB. OKpemMo CJIig
3rajatv TNpeacTaBHUKIB pony Helleborus. Vioro
KyJIBTUBApU TiOpUIHOTO MOXOIKEHHS Ta iHTPOIY-
KOBaHi ocTaHHiM YacoM BUIu H. caucasicus A. Braun
i H. purpurascens Waldst. & Kit. 1110poKy yTBOpIO-
IOTh CAMOCIB Ha pO3CaJIHUKY Ta B CYCiTHbOMY I1ap-
KOBOMY KYJBTYpP(iTOIIEHO3i, TOMY, IMOBipHO, 3
yacoM C(OpMYIOTb TeTepOreHHY iHTPOAYKIIAHY
MOMYJISILIIO ITi, HAMETOM ITapKOBOTO I€PEBOCTAHY.
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Puc. 2. Parietaria judaica L. Ha Mypi Termnii B Cupeib-
KOMY J€HIPOJIOTIYHOMY MapKy

Fig. 2. Parietaria judaica L. on a wall of greenhouse in the
Syrets Arboretum

VenimHo akjiMaTU3yBaIuCsl B MapKy BereTa-
TUBHO-PYXOMi BUIM 3 BUCOKMMHU (DiTOLIEHOTUY-
HYMU TTO3ULISIMU: JliaHONOAiO0HI Kyiuku Hedera
canariensis Willd., H. helix L. i Toxicodendron pu-
bescens Mill., siki cchopMyBasIv TYCTHI1 YarapHuY-
KOBUWI TTOKPUB ITiZl HAMETOM IEPEeBOCTaHYy B Je-
KIJIBKOX BUILIAX, iHBa3iiiHO-CIIPOMOXKHI JepeBHi
Bunu Ailanthus altissima (Mill.) Swingle i Rhus ty-
phina L. Ta nesKi TpaB’sHi BUau, Hanpukian, Pe-
tasites spurius (Retz.) Rchb. InTpomykuiiini mo-
IYJISILIL TAKMX BUIIB IIOPOKY YMCEIbHO 301LIbIITY-
IOTBCSI, IPOTE X HEAOLIBHO PO3IJISAaT! y CKIami
cnoHTaHHOI dyopu. I[ToMipHe BereTaTUBHE pO3-
MHOXEHHS BiactuBe i Tricyrtis hirta Hook., sikuii
3aBISKY TIOIUTY KOPEHEBUIIT ITOITMPUBCS Ha PO3-
caJlHUKaXx.

OcTaHHIMU pOKaMHM A0 AEHAPOIIApKY iIHTPOIY-
KOBaHO JI€KijbKa BUIIiB i3 BUCOKMM iHBa3iiHUM
noreHuianoM — Celastrus scandens L., Cephalaria
gigantea (Ledeb.) Bobrov, Corydalis marschalliana
(Willd.) Pers., Silphium perfoliatum L. ImoBipHO, 3
4yacoM 1Ii BUOM BBIAOYTh OO0 CKJIady CIIOHTAHHOI
¢baopu.

IlikaBo mopiBHATU BUIOBE 0araTCTBO CIIOH-
TaHHOI (pyiopu CUpelbKOro ASHAPOMApKy 3 Ta-
KM iHIIMX OOTaHIYHMUX YCTaHOB YKpaiHu. Y
cnoHTaHHiK ¢opi HanioHaabHOro 60TaHivHOrO
camy iMmeni M.M. Ipumka (mioma — OJU3BKO
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130 ra), 3a HalIMMU JAaHUMMU, IpoTaroM 2010—
2017 pp. BinmiueHo noHan 640 Buzis [8]. Ha Te-
putopii HauionanbHoro geHaponapky «Codiis-
Ka» (mioma — 179,2 ra) BusiBaeHo 528 BUIIB
POCJVH, HagBHICTb 419 i3 HUX TMiATBEPAXKEHO Y
2007—2009 pp. [4]. dns cioHTaHHOT hyiopu bo-
TaHiYHOro cany iMeHi akan. O.B. ®ominHa (110-
ma — 22,5 ra) HaBeaeHo 314 BuAiB, IJIs1 CIIOH-
TaHHO1 (PJIOPU ASHAPOJIOTIYHOIO ITapKy «ACKaHisI-
Hosa» (rmoma — 167,3 ra) — 484 Bunu [7], s
cnoHTaHHoi dnopu Jlep:kaBHOro AEHIPOJIOTiU-
Horo mapky «QOJjekcaHapis» (Tuioma — OJI13bKO
400,7 ra) — 170 anBeHTUBHUX TpaB’SIHUCTUX BU-
IIiB pocJIMH (KceHOoQiTiB Ta epraziodiris) [1].

Otxe, cnoHTaHHa (opa CUpeLbKOTo IeH-
JIpOTIapKy 3a KiJbKiCTIO BUJIB MOPiBHSIHHA 3 Ta-
KMMHU iHIIMX OOTaHIYHUX YCTAaHOB YKpaiHU —
LIEHTPiB IHTPOAYKIILii i OiJbIa, HixK B YyCTaHOBaX
i3 MOpiBHSIHO HeBeMKOIO rolieto. Ile Hecromi-
BaHU1 pe3ysbrat, ocKiJIbkiu CUpenbKuil IeHI -
pomnapK HaJeXXUTh OO0 MaJIMX TAapKiB i 1j1s fioro
TEpUTOPIi XapaKTepHa JiaHAa(THa OJHOMaHIT-
HiCTh. 3HAUHE BHUAOBE 0araTcTBO abOPUTECHHOI
(bpak1ii cnoHTaHHO1 (hJIOPU AEHAPOTIAPKY MOXK-
Ha TOSICHUTU TUM, 110 MOTO TEPUTOPisT po3Ta-
III0OBaHA y MICIIEBOCTi 3 BUCOKUM piBHEM (J10-
PUCTUYHOrO pi3HOMAaHITTI. IHTeHCHMBHA iHTPO-
nykiiiHa pobota y CupelbkoMy JAeHIpOoInapKy
TaKOX crpusie GopMyBaHHIO O0araToi afBeHTHUB-
Hol ¢dpakilii ¢piopu.

BucHoBku

V3aranbHeHO BiTOMOCTI MpPO BUAOBUM CKian
CroHTaHHO1 (iopn CHUPELbKOTO ASHIPOJIOTiu-
Horo napky. BoHa Bkitouae 421 Bun i3 78 poayH i
CKJIAAETHCS i3 TPHOX OCHOBHUX IPYT TAKCOHIB 32
MMOXOMXEHHIM — abopureHHuXx (56,5 %), KceHo-
diriB (24,5 %) 1a eprasiodiris (19,0 %). Y Gio-
MoOpdOJIOTiuHilA CTPYyKTypi HaiOijbllla YacTKa
npunanae Ha 6aratopiuni (49,2%) ta ManopiuHi
(34,0%) TpaB’stHi pOCITHU.

CrnonrtanHiii ¢giopi CupeubKoro aeHapoIap-
Ky mpuTaMaHHe BeJIMKe BUI0BE 0araTCTBO MOpPiB-
HSHO 3 iHIIIMMU 0OTaHIYHUMH YCTaHOBAMM YKpa-
iHU. Ile MOsICHIOEThCSI iIHTEHCUBHOI iHTPOMYK-
LiliHO10 pOOOTOI0, SIKY MPOBOASATH Y IEHIAPOIAPKY,
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Ta WOro po3TalllyBaHHSIM Yy MiCLIEBOCTi 3 IOPiB-
HSTHO 30epeXeHUMU i (JIOpUCTUYHO OaraTMMu
TIPUPOTHUMHU KOMIUIEKCAMM.

Bniepiue mist ypoanogiopu M. Kuesa HaBese-
HO ajaBeHTUBHi BUIM Fuphorbia humifusa ta Pa-
rietaria judaica, 3aHeceHi Ha TepuTopito Cupelib-
KOTO JIEHIPOIIApKy B OCTAHHE OECATUPIYYIS, AKi
c(hopMyBaI JIOKaIbHI iHBa3iliHi ITOMYJISIIIii.
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! HanmoHaIpHbIM OOTaHUYECKUIA call
umenu H.H. Ipumko HAH Ykpaunsl,
VYkpauHa, . Kues

2 CpIpelbKMii IEHIPOIOIMYECKUIA TTapK
00IIEroCcy1apCTBEHHOIO 3HAYSHUST
VYkpauHa, . Kues

CITOHTAHHAS ®JIOPA CBIPELIKOT'O
JEEHJIPOJIOTUYECKOTIO ITAPKA
OBIIETOCYIAPCTBEHHOI'O 3HAYEHUS
(r. KUEB)

Ienb — M3y4UTh BUIOBOM COCTAB U CTPYKTYPY CITOHTaH-
Ho#1 ¢opsl Ba Ha TeppuTopuu CHIPELKOro AeHAPOJIO-
rMYEeCKOro Iapka OOIIerocyaapcTBEHHOTO 3HAa4YeHMSI
(r. Kues).

Marepnan u meronpl. VccienoBaHue INMpPOBEACHO B
2014—2017 rr. Ha TeppuTopuu ChIPELKOTo AeHAPOJIOTr -
YeCKOro IapkKa BO BpeMsi MHBEHTApU3allMK €ro KOJUIeK-
LIMOHHOTO (hy1opo(pOHIA OTKPHITOTO IPYHTA.

Pesyabrarbl. CocTaBiieH KOHCIEKT CIIOHTaHHOM 1o~
pbl CHIPELIKOTO IEHAPOJOTMYEeCKOro IMapKa, KOTOPBIi
BKJIIouaeT 421 Bua u3 78 cemeiictB. PaccMoTpeHbI rpym-
bl MECTHBIX M MHTPOAYLIMPOBAaHHBIX BUIOB PACTCHUI C
BBICOKMMH aKKJIMMAaTU3alIMOHHBIMU ITOKa3aTeIsIMU, KO-
TOpBIE 110 Pa3HbIM IIPUYMHAM He BKJIIOUYEHBI B COCTAB HC-
C/IeIOBAHHOM CIIOHTAHHOM (hJIOPbI.

BoiBoapl. CrioHTaHHast (aopa ChIpELIKOTO AEHIPO-
JIOTMYECKOTO MapKa COCTOUT U3 TPeX OCHOBHBIX TPYIIIT
TaKCOHOB — abopureHHbIX (56,5 %), KceHohuToB (24,5 %)
u sprazuodurtoB (19,0 %) — u xapakTepusyercs 3Ha-
YUTEIbHBIM BHUIOBBIM OOTraTCTBOM IO CPaBHEHUIO C
IPYIUMU OGOTaHMYECKHUMH YYPEXKIECHUSIMU YKpPaWHBI.
Bnepsble a5 ypbaHodopsl . KueBa npuBeaeHbI aj-
BEHTHMBHbIE BUAbI Euphorbia humifusa Willd. u Parieta-
ria judaica L.

KitoueBbie ciioBa: crioHTaHHast ¢bjiopa, aiBeHTUBHBIE BU-
Iibl, 3pra3roduTsl, ChIPeLKUIA TeHIPOapK.
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! M.M. Gryshko National Botanical Garden,
National Academy of Sciences of Ukraine,
Ukraine, Kyiv

2 Syrets Arboretum, Ukraine, Kyiv

SPONTANEOUS FLORA OF THE SYRETS
ARBORETUM (KYIV)

Objective — to study the species composition and structure
of spontaneous flora in the territory of the Syrets Arbore-
tum (Kyiv).

Material and methods. The study was conducted in
2014—2017 on the territory of the Syrets Arboretum for
the inventory of its collection of plants.
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Results. The list of the spontaneous flora of the Syrets Arbo-
retum is presented, which includes 421 species of 78 families.
The groups of indigenous and introduced species of plants with
high acclimatization indexes, which for various reasons are not
included in the studied spontaneous flora, have been examined.

Conclusions. The spontaneous flora of the Syrets Arbore-
tum consists of three main groups of taxa — indigenous spe-
cies (56.5 %), xenophytes (24.5 %) and ergasiophytes (19.0 %)
and is characterized by considerable species richness in com-
parison with other botanical institutions of Ukraine. For the
first time for the urban flora of Kyiv adventive species Euphor-
bia humifusa Willd. and Parietaria judaica L. are given.

Key words: spontaneous flora, adventitious species, ergasio-
phytes, Syrets Arboretum.
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VAK 001.891.55-057.4(292.472/.476) «193»
O.J1. PYBLOBA, H.B. YYBIKIHA

HauionanbHuii 6oTaniuHumii can imeHi M.M. Ipuinka HAH Ykpainu

Vkpaina, 01014 m. Kuis, Byn. TimipsizeBcbka, 1

HAYKOBA AIAJBbHICTDb JIEOHIJJA IBAHOBNYA PYBIIOBA

B PAIAHCBKUX CYBTPOIIIKAX

Mema — docaidumu nepuii poku Haykogoi pobomu idomoeo dendponoea, randuwagmuoeo apximekmopa J1.1. Pyoyosa.
Mamepiaa ma memoou. IIpu onpauyioganni 6a3u dxicepen 8UKOpUCMano icmopuko-Haykosuii memod. [IpobaemHo-xporo-
JN0eiuHUl Memo0 3abe3neuus nocriooeHicmy 6UKAAOCHHS Mamepiany.
Pesyamamu. Jlocaionceno nepuii poku Haykogoi disavrnocmi JI.1. Pybyosa. Bin posnouag mpydogy disavuicms y 1920-x pp.
¥ cybmponiunux pationax Ha Yopromopcoromy yzoepexcuci Kasxasy. llle nio uwac naguanus 6 Jleninepadcokiii nicomexniuniti
axademii Jleonio leanosuy obcmexncus Hacadyicents YiHHUX OePeBHUX POCAUH — CAMUUMY Ma KOPK08020 0yba Ha mepumopii

Abxasii.

Ipoananizosano pobomy JI.1. Pybyoea ¢ Incmumymi eonoeux cyomponikie (1933—1935). YV yeii nepiod Jleonio leanosuu
npogie ineenmapuzayio ma oyiHKy aanouwagpmuoeo nianysanns Cyxymckoeo apbopemymy i napky padeocny «Iliedenni Kynp-
mypu» (Aonep). 3a pe3ynsmamamu yux 0ocaioncers @i chopmynt06ae opuciHanbHi BUCHOBKYU MA NPONO3ULIT 000 acopmumeH-

my i aandwaghmmnoeo obaaumysants cyomponiunux napKie.

Bucnoexu. Kaskasvkuii nepiod Haykoeoi disavHocmi cmae nowamkom cmarnoenenus Jleonioa leanosuua Pybuosa sk dern-
dponoea i nandwagmuoeo apximexmopa. Iliokpecieno neobxionicme docaioncenns meopuoi cnadwunu J1.1. Pyoyosa — eéu-

dammno2o deHdponoea ma AaHOUWAPMHO20 apXimeKmopa.

Kimouosi ciiosa: J1.1. Py6iios, KaBka3, caMimt, KopkoBuii 1y0, JaHmmadTHa apXiTeKTypa.

Jleonin IBaHoBMY PyO110B, BUDZATHUIA IEHIPOIOT
i maHgma@THUN apXiTeKTop, IIUPOKO BiAOMUIA
YHiKaTbHUMU NPOEKTaMU MiISTHOK, SIKi CTaHOB-
JIITh €IWHE 1ige — neHapapiii HaiioHanbHOTrO
O6otaHiuHoro cany imeHi M.M. Ipuiika HAH Yk-
painu. lleHTpaabHOIO i HAKOUIBII BpaxKkalOuolo
KOMIIO3UIIIE€I0 IeHApapilo € BiIOMMI JalIeKo 3a
mexamu Ykpainu Capa Oy3ky. 3a Moro mpoexT,
SIKUI eKCTTOHYBABCsI B 1967 p. Ha OTJISAII TBOPYMX
JIIOCATHEHb palsiHCbKOTO 30a4yecTBa, Coo3 apxi-
tekTopiB CPCP Haroponus JI.1. Py6iiosa numio-
MOM «3a Kpallly poOOTy B Tajy3i apXiTeKTypu».

[ToctanoBoto koerii epxxkommpuponu Y PCP
Bim 26.07.1972 p. Ne 22 BoraHiuHOMY camy Tipu-
CBOEHO CTaTyc MaMm’sITHUKA CaJ0BO-TIapKOBOIO
MMCTELTBA HAlliIOHAJIbHOTO 3HAYE€HHS. Y 1IbOMY
yumMmaja 3aciyra Jleonina IBaHoBuua PyO1ioBa,
KM TmpotsroM 50 poKiB IUIIIHO MpalioBaB y
boraniyHOMYy camy B rajty3i A€HAPOJIOrii Ta JIaH/I -
madTHOTO OymiBHUIITBA.

3HaynuM € BHecok JI.I. PyGioBa B mpoexry-
BaHHS Ta OyIiBHULITBO iHIIMX OOTaHIYHUX CalliB

© O.J1. PYBLIOBA, H.B. YYBIKIHA, 2018
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(MockoBchKOro 6oTaHigyHOro cany, boraniuHoro
canry AH BCCP (MiHcbek), boraniuHoro camy
«[Moninns» (BiHHUIIA)), a TAKOX alibIliHapito bo-
TaHi4yHOTO cany boTaHiYHOro iHCTUTYTY iMeHi
akamemika B.JI. KomapoBa (JIeninrpam) [24].
BaximBe 3HayeHHS MalOTh pOOOTU 3 IIPOEKTY-
BaHHS i CTBOPEHHSI HU3KM TapKiB B YKpaiHi, sIKi
BUKOHYBJIUCH Mil HOro KepiBHUIITBOM SIK TO-
JIOBHOTO KOHCYJIbTaHTa Y MAMCTEPHSIX iHCTUTYTIB
«JlimpoMicTo» i YKpaiHCbKOro HayKOBO-IOCIilI-
HOTO iHCTUTYTY «YKPHIIiHXIIpOEKT> vy 1965—
1972 pp. [23].

3a BujaTHi 3acJIyTy B raiy3si JaHamadTHOI ap-
xitrektypu JI.I. PyG11oBa BKIIIOUEHO Y pEUTHHT ap-
XiTeKTOPiB pecny0JIiK KOJIUIIHBOro PansiHcbKOro
Colo3y SIK apxiTekTopa, KM ofep:KaB BHUCOKY
OLIIHKY TTpodeciitHUX TOBapucCTB [26].

HisneHicTh JIeoHima IBaHoBMYA, TIOUMHAIOYHN 3
1940-x pokiB, JOKJIaJHO BUCBITJIIEHO B MpaLsix
KoJjer Ta yuHiB [11, 23, 24, 28]. OgHak nepion
CTaHOBJIEHHSI MOTO SIK iHTPOAYKTOpA, JEHAPOJIO-
ra, IapKo3HaBlIs JOCi Majo BiTOMUIA y HAYyKOBUX
konax. JIume y ctatrti I'A. ConTaHi € 3ranka, 1110
JI.1. PyGuioB npoBiB iHBeHTapu3allito mapky «ITiB-
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JI.LI. Pybuos, 1938 p. (myGiikyeTbest
BIIEpILIE)

L.I. Rubtsov, 1938 (first published)

JIeHHi Kynsrypu» [25]. Tomy TeMa HaIIOro T0Ci-
JDKEHHSI € aKTYaJIbHOIO.

Jleonin IBanoBuY PyO110B po3moyaB HAyKOBY
po6oTy B KiH1li 1920-X pp. y cyOoTponiuHuX paiio-
Hax Ha y30epexcki KaBkasy. Lle OyB mepion iH-
TEHCHUBHOIO PO3BUTKY CyOTPOITIIYHOTO CUJIBCHKOTO
rocriogapctsa CPCP. /111 3a0e3neueHHsT €eKOHO-
MIYHOI HEe3aJIeXKHOCTI KpalHM HeoOXiZHO Oyjo
MOBHICTIO MMPUIIMHUTY iIMIIOPT CUPOBUHU, 30Kpe-
Ma CyOTpOIIIYHOIO MOXOMKEHHS, i, BiIIIOBITHO, BU-
TpaTH BAJIIOTY Ha Yaii, TYHTOBE MAacJjIo, IIUTPYCOBI,
edipHi oJ1ii, KOpOK, ryTamepuy, AeKOpaTUBHi Ta
MIpPSTHOCMAKOBiI pPOCIMHU, NyOWUJIbHI pEYOBUHHU,
JIiIKapChbKy CUPOBMHY, LIiHHI BUAY AepeBUHU. JIJIs1
IIOTO TIependavanocss BUKOPUCTOBYBATU CITPH-
SITJIUBI YMOBU PaAsTHChKUX CYyOTpOIiKiB, po3Ta-
IIOBAaHUX Y BOJOTiil 30HI HAa YOpHOMOPCHKOMY
y30epexcKi.

¥V cyorpomniunux paiionax CPCP 6ymo oprasi-
30BaHO CIIelia/li30BaHi HAYKOBi YCTAHOBH, 3aJTy4a-
Jmcs KBanidikoBaHi axiBii. Benuky yBary mpu-
JUTSUTM BUBYEHHIO Ta OLIIHIII MPUPOIHMX i IITY4-
HUX HacaaXeHb. 3HAYHY POJIb Y IMUX TOCIIiIKEH-
HsX BimirpaB Bcecoro3Huil iHCTUTYT NPUKIIATHOI
6oTaHiku Ta HOBUX KynbTyp (3 1930 p. — Bceeco-
103HMi iHCTUTYT pocauHHuTBa (BIP)). Ho iioro
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cKJ1agy Bxoawmio 13 BimmineHb i JOCIiIHUX CTaH-
i y pi3HUX NMyHKTax KpaiHu. nas pobdotu i3
CYOTpOITIYHUMU pociuHaMU y 1926 p. OyJ10 CTBO-
peHe Cyxymcbke BigaiieHHs (CyxyMcbKa JOCIia-
Ha cTaHlis), y 1927 p. nepeiimeHoBaHe y Beecoros-
HUI IHTPOAYKUIAHMIA PO3CaTHUK CYOTPOITIYHUX
kyneryp BIP. Vci Bigminenuss BIP manu Benuki
JocHigHi mosst Ta 1oOpe ocHalleHi lJaboparopii, B
SIKMX MpaLlOBaJIM BEJIMKiI KOJIECKTUBU IOCTiAHM-
kiB. Ha CyxyMchbKiii JoCaimHiil cTaHLil mopyd i3
TaKMMM 3HaHMMM BueHUMHU, sIK . H. KocTenpkuit
(nepumit nupektop CyxyMmcbkoi ctaHiii), B.d. Hu-
KOJIa€B (CTaplInii HAyKOBUI CITiBPOOITHYUK, 3aCTYII-
Huk gupektopa), C.I. TiHkyn (3aBimyBau Bigmity
JICHIPOJIOTii), MpaloBaIu MOJIOMI (paxiBlii, sIKi 3ro-
JIOM CTaJIi OKpacoro 0otaHiuHoi Hayku: A.JI. TaxTa-
ks, B.O. Andropos, O.I1. Bitman, A.O. ®eno-
poB, M.M. MoionpoxxHukoB, M.B. CMonbCcbKMit
[2, 6, 12].

M.I. BaBujioB BBaxaB, 110 CYOTpOIMiYyHE roc-
MOJAPCTBO € OMHUM 3 HAMOIIBII LiKaBUX JiISTHOK
coliajgicTuyHoro oymiBHULTBA [27].

YV 1927—1928 pp. 3a 3aBgaHHAM CyXyMCBKOTO
Bimminennss BIP Oyno mpoBeneHO 0OCTEXEHHS
TUIOAOBUX, AYOUJIBbHUX, TIPSIHOCMAKOBUX, KO-
paTUBHUX i AEPEBHUX POCIUH, SIKi MAIOTh LIiIHHY
nepeBuHy [10]. ¥ mux pobotax OpaB y4acTh i
JI.I. PybuoB, Toxi me cryaeHT JleHiHrpaachKoi
JIICOTEXHIYHOI aKaaeMii.

Jleonin IBaHOBMY 3aiiMaBCsT OOCTEXKEHHSIM TTPU-
POIHMX HACAIKEHb, a TAKOX JeKOPaTUBHUX (DOpM
cammuty (Buxus sempervirens L.) y KyabTypi B
Mexax 3akaBka3s3si, Ha 1m0 Bkasye T.K. KBapa-
LxeJjia y ctarTi «EcTecTBeHHO-UCTOpUYECKOE U
arpoHoMuuyeckoe obciegoBaHNe CYOTPOIUKOB»
[10]. CaMIIUT € YHIKAJIbLHUM BUAOM a0Xa3bKOro
JIicy Ta Mae€ LiHHy AepeBuHy. Lleit Bunm pocte nyxe
MOBiJIbHO A0 150-piyHOroO BiKy NepeBaxKHO Y BU-
corty. Y Bili 350—400 pokiB cTOBOYypU JOCITalOTh
12—15 M y Bucoty Ta 30—40 cm y giameTpi. Bax-
Ka i MillHa JIepeBrMHA CaMIIUTy BUKOPHCTOBYBA-
Jlacsl 1J1s1 BUTOTOBJIEHHSI TKAlbKMX YOBHUKIB, y
JIiTakoOymyBaHHi.

Axanemik M.I. BaBunoB y cratti «IIpobiema
HOBBIX KyJIBTYp» cepel HoBux 11t CPCP Bupis,
SIKi 3aCJIYTOBYIOTh MEpIIOYEproBoi yBaru, 3rajan
KopkoBuii a1y6 (Quercus suber L.) [3]. KopkoBo-
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Bcecoto3Huii iHCTUTYT Boslorux cyoTporikis, 1935 p. [1]
All-Union Scientific Research Institute of Humid Subtropics, 1935 [1]

KaBka3®b. Cyxyms.

ITapks Omenkaro, maabMoBad RJIICA.

ITapk CmeLpkoro
Park of Smetskyi

i30Jisi1iliHE BUPOOHUIITBO BBaXajocCs OJHUM 3
HaiBaxuusimux y CPCP. I'pyHTyBanocss BOHO
Maike 1iJIKOM Ha 3aKOpAOHHil cupoBuHi. [lo-
piuHa notpeda CPCP y kopky craHoBuaa 10—
12 tuc. TonH [5].

IToctanoBoto Panu 3 npatii Ta o6oporu CPCP
Bim 10.01.1929 p. Oyso BU3HAHO HEOOXiTHUM
MPUCKOPUTH POOOTH 3 PO3BENEHHS B IMiBIEHHUX
paitonax CPCP kopkoBoro ay6a. JIo gociimHux
PpOOIT JoydunIuncs JIicoBi fociinHi ycraHoBu ba-
tymi, CyxyMi, boraniunuii can M. Tudaica i Cy-
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XYMCbKE BilJiJieHHs IHCTUTYTY MpUKIaaHOI 60-
TaHiku [4].

7151 3a10BOJIEHHST MOTPEO MTPOMUCIOBOCTI 1A~
HYBaJIOCsl CTBOPUTHU HACAIXKEHHSI KOPKOBOTO 11y~
0a Ha rutoli 6au3bko 80 Tuc. ra. HeobxigHi Oynu
MaTOYHUKU JJ151 300pY >KOYAiB i CTBOPEHHS Mali-
OYTHIX IUIaHTAaLIii.

B A0xa3ii HacamkeHHsI KOpKOBOTo n1y6a 6yin y
nBox paiioHax — larpuHcbkomy (1,5 ra) ta Cy-
xyMcbKomy (1,5 ra). Britky 1929 p. (Takox y cTy-
neHTchKi pokn) JI.I. PyG1ioB obcTexxuB rait Kop-
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IMaprep y maetky 1.B. IpaueBcrkoro, 1930-Ti pp.
Parter in the estate of D.V. Drachevsky, 1930s

KoBoro ayb6a B Arynzepax min Cyxywmi. Lle Haca-
JKeHHs Oyno 3akianeHo B 1900 p. HaCiHHEBUM
MaTepiajioM, oTpuMaHuM 3 HikiTcbkoro 6otaHiu-
HOTO cany, e POCIUHU OyJI1 BUPOILEHi 3 XKOJTy-
niB, 3i0paHux y JlicaboHi. B Arynzepax OyJio Bu-
camxeHo 1800 cisHIiB Ha TUTOIII GJIM3bKO 3 Ta.
Ha mMoMmeHT oGcTexkeHHsT HaymiuyBajgocs 246 ne-
peB. bynu 3adikcoBaHi: cepenHiil miameTp —
38 cM, cepenHst BUCOoTa — 15 M, ypoKaii 3KOIyIiB
3 OIHOTO JepeBa — 8—16 KI, CXOXICTb XKONYIiB —
70—75 %. Bin3zHauyeHO HasSIBHICTh CaMOCiBY KO-
KOBOTO 1y0a Ta MOpOC/IeBE BiTHOBIEHHSI.
OOCTeXXUBIIIM Tail KOPKOBOTro ayba B Aryase-
pax, JI.I. PyG1ioB AiiillloB BUCHOBKY, 1110 PE3Y/b-
TaTU AOro iHTPOAYKIIii i akjIiMaTH3allii B Abxasii
3aJ0BiJIbHI, BiH Ma€ OUTBIIMIA MPUPICT Y BUCOTY
Ta JiaMeTpi, HixK y HalOLIbIll TPOAYKTUBHUX Ha-
caJxkeHHsIX MapoKKo, i 1a€ 3a10BiIbHUIM 3 sIKic-
TIO KOpPOK (HaBeaeHo OaHi €.€. KepHa) mBumi-
IIMMHU TeMIIaMU, HiX y cebe Ha OaTbKiBIIMHI, a
TaKOX TrapHi Bpoxkai >KoJyaiB. Pe3ynbsratu mocii-
JDKEHb OyJi0 omyOJsiikoBaHO B «Ipymax mo npu-
KJTamHOM OOTaHWKE, TeHETUKE U CENIeKIIUU» —
KypHaui, sskuii BunasaB BIP mig KepiBHULITBOM
M.I. BaBunosa [10]. B.®. HikomaeB y crarti
«Bnaxusie cyoTponuku CCCP u paborta Cyxym-
ckoro otaenaeHust BUP» Bin3Hauus, mo Cyxym-
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cbKuM BimgnisieHHsiM BIP mpoBegeHo GoTaHiuHY
nacnopTu3allilo HaiOiIbIIIOro HacaIKeHHs KOp-
KoBoro ay6a B Abxa3ii — B Arynsepax [12].

IMicns 3akiHyeHHs1 JIeHiHTpaaChKOI JIiICOTeXHiu-
Hoi akagemii JI.I. PyboiioB npaitoBaB Ha KaBkasi: y
1930—1931 pp. — daxiBlieM 3 JIiCOBUX KYIBTYP ¥
Jlictipomroci M. Tyarnce, a 'y 1933—1935 pp. —
CTapIliMM HAayKOBUM CIiBpOOITHUKOM IHCTUTYTY
BOJIOTMX CYOTpOIIIKiB i 3aBigyBaueM apOOpeTyMy
LbOTo X iHCTUTYTY B M. Cyxymi [28].

Bcecoro3Huit HayKOBO-IOCIiIHUM iHCTUTYT BO-
JIOrux cyOTpoIIiKiB Oys10 opraHizoBaHo B CyxyMi
B 1933 p. moctanoBoio Corwo3Hoi Panu HapogHUX
KoMicapiB SIK HayKOBO-IOCJIiAHUI LEHTP 30HU
BOJIOTUX CyOTpoIIiKiB. BiH HanexaB 1o IooBHO-
ro ympaBliHHS cyOTpomiyHuX KyaesTyp Hapkom-
3emy CPCP [1].

Axkanemik M.1. BaBuioB 1ipu BinBimyBaHHi IH-
CTUTYTY TaK OXapaKTepu3yBaB Horo pooOoty: «f
Malo BiI3HAYMTHU CEpHO3Hi 3pyILIEHHSI B HAYKOBO-
JIocinHii poboTi Bcecoro3Horo HayKoBO-I0CTia-
HOTIO iHCTUTYTY BOJIOTMX CYOTpOIMiKiB — Baill IH-
CTUTYT 3i0paB MilIHMI KOJIEKTUB HAyKOBLIiB i PO3-
TOPHYB IIMPOKY IT0JIbOBY poboTy. £ 6araTo 6auuB
YCTaHOB, ajie¢ Balll iHCTUTYT Ma€ BUHITKOBI, KO-
JIOCAJIbHI NTepCIEeKTUBU. IHCTUTYT 3a0e3IeUueHUiA
3eMeJIbHUMUM MacuBaMH, JIabopaTopisiMu, HayKo-
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Rapkash,  Aweps. Haprs Apadesckaco.

Der Kaukasus. Park in Adler

¥ maerky /J1.B. IpaueBcbKoro
In the estate of D.V. Drachevsky

BUMU KabiHETaMu Ta opaHxepesiMu. [HCTUTYyTOM
BIEpIlIE BUKOHAHO BaXJIMBY POOOTY: CKJIaleHO
arpoTeXHiYHi MpaBuia sl HAUTOJOBHILINX TLJ10-
IIOBUX i TEXHIYHUX KyJIbTyp. BunHo, 1m0 B IHCTH-
TYTi BiMUyBa€TbCA PO3YMiHHS BCi€l BaXKJIMBOCTI
MaKCUMaJIbHO BUKOPUCTOBYBATU CyOTPOTTiUHI MOX-
snuBocTi PagsiHcbkoro Cotozy» [1].

OCHOBHUM 3aBJaHHSIM iHCTUTYTY OYB PO3BU-
TOK HAayKOBO-IOCIIIHMUX POOIT y ramaysi cyoTpo-
MIYHOTO CLIBCHKOTO TOCIIONAPCTBA Ta BIIPOBA-
IDKEHHST HayKOBUX MOCSTHEHBb Y BUPOOHUIITBO.
TonoBHe ynpaBiiHHA cyOTponiuHuX KyasTyp Hap-
kom3eMy CPCP BBaxasio 3a He0OXiHE MPOBECTH
iHBeHTapu3allilo napkiB YopHOMOpPCHKOTO y30e-
pexcks [10]. JI.1. PyO1ioB MpoBiB AeTajIbHY iHBEH-
Tapu3ailito CyXyMCbKOro CyOTpOMiuyHOro apoo-
peTyMy Ta ImapkKy panrocmny «IliBoeHHi Kynsrypu»
(Amrep).

CyxyMCKUi1 CyOTpOITiYHII apOoOpeTyM IT04aB
¢yHKIIiOHYBaTH K HaykoBa ycTaHoBa y 1925 p.,
KOJIM TEPUTOPII0 TPHOX CYMiXKHUX MapKiB (KOJIUIII-
Hix CMmenpkoro, PykasinmnukoBa Ta boOpuHCH-
Koro) Oysio o0’€emHaHO B OOWH BEIWKHMII MacUB
3arajbHoto rioniero 50 ra i nepenaHo CyxyMcbKoO-
my BingineHHto BIP. ¥V 1933 p. ap6opetyM yBiii1ioB
Io ckiany Bcecoto3Horo HayKoBo-10CTiIHOTO iH-
CTUTYTY BOJIOTUX CYOTPOITiKiB. 3aBASIKU KOPECTIOH-
neHTchbKoMy 3B 513Ky BIP i3 3akopnoHHUMM ycTa-
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HOBaMU Ta YUCJIEHHUM €KCIEeAULisIM OyJIo OTpU-
MaHO BEJIUKY KiJIbKiCTb iHTPOAYKIiHHOTO MaTepi-
aJy, IK1i po3MIiCTIIIM Ha TepUTOPii apdbopeTyMy. 3
iHilliaTMBM 3aBigyBada Bigmiry meHapoJorii Cy-
xymcbkoro Bimminenns C.I. iukyma [6]y 1928 p. B
apbopeTtyMmi OyJ10 3aKiageHo diToreorpadivHi mi-
JISHKU: SITTOHO-KUTANChKY, FiMalaiicbKy i MiBHiu-
HoaMepHnKaHChKy. B.®D. HikomaeB 3ramye Takox
aBCTPaATIMCbKY Ta MEKCUKAHCHKY TiIsTHKH [12].

Ha nymky JI.1. PybmoBa, i3 Tpbox ImapkiB, sIKi
BBIMIIUIM 10 CKJIaAy apOOpeTyMy, KOJUIITHIM MmapkK
CMenupKoro 0yB HaWMIiHHIIINM SK 3a KiJIBKiCTIO
Ta SIKIiCTIO BUIiB, TaK i 3a JEKOPAaTUBHICTIO iX pO3-
TalllyBaHHs. 3akJjajkKa 1bOoTo MapKy Bigdynacs y
1893—1894 pp.

ITix yac inBeHTapM3aiiii y 1934 p. CyxymMcbKoro
apoopetymy JI.I. PyG1ioBUM (JIUCTSIHI POCIMHM)
i I.B. BoiHoBum (TosioHaciHHi) Oy/lIO BHUSBICHO
896 BuIiB i Pi3HOBUIIB y KiIbKOCTI 7 THUC. €K-
3eMIUISIPiB. 3a BUAOBUM cKiagoM CyXyMCbKUiA
cyOTponiyHuit apObopeTyM OYyB LIiHHIIIMM, HixX
barymcekuit Ta Cyxymcbkuii 0OTaHiuHi caau i
CoumHCcbKUI aeHapapiii. B apbopetymi mpen-
CTaBJIEHO BCi BUIM MajbM, SIKi TPAIUIsIIOTbCA Ha
YopHoMOpchKoMy y36epexki, — 18 % Bim 3a-
TaJIbHOI KiIbKOCTI AepeB [16, 17, 22].

InBeHTapu3zaitito mapky paarocny «IliBaeHHi
KyJIETypU» TIpOBeJia Opuraaa HayKoBLIiB Ha YOJIi
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3 JI.I. Py6uosum. byno BusieiieHo 379 BuniB, pis-
HOBUIIB i (popM y KiJIbKOCTI 5420 eK3eMILIsIpiB
[20, 21].

JleoHin IBaHOBUY Big3HauyaB, 110 MapK paji-
rocny «IliBoeHHI KyJabTypu» (KOJUILHIA Mae-
ToK «CiyyaiiHoe» reHepayia [.B. JdpayeBchbKo-
ro) € OJHUM 3 I’ SITU HaliBigoMilux Ha YopHo-
MopcbkoMy y30epexcki KaBkasy mapkis. ITo-
CTYNalOYMCh 3a Pi3HOMAHITHICTIO POCIMHHUX
dopm HikiTcbkomy 0otaHiuHOMY cany, CounH-
cbKoMy neHapapito, CyXyMCbKOMY apOopeTyMmy
i batrymcbkoMy OoTaHiYHOMY cany, BiH mepe-
BEpIIyBaB iX 3a IJJaHYBaHHSIM Ta 00JaIlTyBaH-
HaMm. [TpoekT mapky po3poOuB BUAaTHUH Paxi-
BEllb CaJ0BO-MAapKOBOIO0 MUCTELTBA APHOJIbI
Perenb, aBTOp Bimomoi yHiKanbHOT KHUTH «M3-
SIIIIHOE CaAOBOJCTBO U XyI0XECTBEHHBIE Calbl»
[13]. OcHOBHA TepuTOpis MMapKy CIlJIaHOBaHa B
JaHamadTHOMY CTUIIi, € TAaKOX BUIIYKAHUMN pe-
ryJsipHuii maprep [21]

BingmiTHOIO prcor0 MapKy € nepeBakaHHsI piB-
HUHHOTO pebedy, HAIBHICTb BEJIMKUX IapTep-
HUX 30H 3i CTpMXEHUMU (opMaMU, IIUPOKUX
ajiell 3 BEJIMKUX JepeB, BEJIMKOI KiJIbKOCTi Irojo-
HaciHHUX BUAIB. ITapk mpuKpaliarTh ABi INTYYHi
BojmoiimMu [25].

3a pesyabraTaMu JOETaIbHOTO IOCIiIKEHHS
napky panrocmny «IliBneHHi Kyasrypu» JI.I. Pyo-
1IOB MiAroTyBaB MYTiBHUK I10 IIbOMY MapKy i
3pOo0MB MPOMNO3UIlil OJ0 HOro peKOHCTPYKIIil
[20, 21].

AHaJti3 6iopi3HOMAaHITTS CyOTPOITIYHUMX MTapKiB
Ta iX JaHAA(THOIO IJaHyBaHHS JaB MOXJIM-
BicTb JIeoHiny IBaHOBUYY C(hOopMyTIOBaTH OPUTi-
HaJIbHi BUCHOBKM i ITPONO3ULIiI 111010 JaH IadT-
HOTO TUTaHYyBaHHSI LIMX MapKiB.

JI.I. PyOuioB BBaxaB, 1110 MPU IIPOEKTyBaHHi
CyOTpOMiYHOro Mapky JaHmmadTHUNA apXiTek-
TOp Ma€ HacamIiepe] 3a0e3MeYuT Horo BiYHO-
3€JIEHICTD LIJISIXOM YBEIEHHS He MeHIIe Hixk 80 %
BiYHO3€JIEHMX BUiIB, YHUMKAIOYM BEJMKOI Kilb-
KOCTi InmujibKoBuX. IlepeBara MIMUIbKOBUX BU-
JIiB HiBEJIIOE BiIMiHHICTh MixX MapKOM MiBHiYHO1L
Ta CyOTpPOITiYHOI 30HM i HAaJa€ MapKy TSKKOIo Ta
MoXMyporo Burjsiay. YacTka IIMUIBKOBUX He
Mae nepeBuinyBatu 30 % Bim ycix BiYHO3EICHUX
BU/IIB.
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JIucTomnamHi gepeBa cyOTpOITiYHOIO MapKy Ma-
I0Tb BiJIpi3HSITUCS BiJ IMiBHIYHUX BUiB XapaKTep-
HUMU pUCaAMU: HAA3BUYAITHO BEJIMKUMU JIMCTKA-
MU (T1aBJIOBHisI, CTePKYJIisl) a00 JIMCTKAMU, TapHU-
MM 32 KOJbOPOM (SITTOHCBKUI KJIEH, TIOJbIIaHHE
JIepeBO, TiHKTO).

JleoHin IBaHOBUY BiA3HAYaB, 1110 «IIPU MPOCY-
BaHHI 3 MiBHOYI Ha MiBAEHb MU CIIOCTEPIiraEMo
JIBi XapaKTepHi 3MiHU B pOCJIMHHOMY CBiTi. [Tep-
1l1a — PO3Killl IBITHHS, XapaKTepHa JJIsl MiBHi4-
HOI Ta ITOMIpHOI 30HM UISI TpaB’SIHUCTUX POC-
JIMH, OJTV>K4e A0 IMiBIHS MiJHiMaEeTbCs BCE BUIIE
i BUIIE BiJ 3eMHOI ITOBEPXHi. ¥ CYOTpOIiyHOMY
KJIiMaTi HalOiIblle KBITKOBE 03100J€HHS JIaH/I -
madTy CTBOPIOIOTh HE TPaB’SIHUCTI POCIUHMU, a
yarapHuKH, HalliBUarapHUKHM Ta JepeBa. Y Tpo-
MiYHOMY KJIiMaTi KBiTKM MEePEeKOYOBYIOTh Ha Jie-
peBa, i nepeBa MalOTh PO3KIIIHUNA BUTJSI. Xa-
PaKTEepPHOIO PUCOIO0 CYOTPOMIYHMX IMapKiB € Ta-
KO BeJIMKa KiJIbKIiCTh JliaH» [19].

AHaJti3 acCOpTUMEHTY JepeBHOI POCIMHHOCTI,
OlliHKa OCOOJMBOCTEH IX LIBITIHHS i MJIOJOHO-
weHHs [7, 8, 9, 15] aanu 3mory JI.1. PyGLoBy pe-
KOMEHIYBaTu Kpallli JepeBHi Ta 4YarapHUKOBi
BUIM 11 o3ejieHeHHS YopHOMOpPCHKOro y30e-
pexcokst Kaskazy [18, 19].

BucHoBkHu

[TourHawO4YM 3i CTYAEHTCHKUX poKiB, JI.I. Py0-
1I0B BUBYAB MPUPOAHY Ta KYJBTYpHY QJiopy, a
TaKOX 0COOJMBOCTI IMTapKiB CyOTPOMIYHUX paiio-
HiB KaBka3zy. Pesynpratu anamizy GiopizHOMa-
HIiTTS1 CyOTpOITiYHMX MapKiB Ta iX JaHAmadgpT-
HOTO IUJIaHYBaHHS Jaju oMy 3MOry c(hOpMYJTIO-
BaTH OPUTiHATbHI BUCHOBKH i TIPOTTO3MIIil IIIO10
JaHAmachTHOTO TUIAaHYBaHHSI  CYOTPOMiYHUX
MapKiB.

Pesynsratu gistibHOCTI JleoHima IBaHoBMYA BU-
CBITJICHO B MpALSTX TUX POKiB, SIKi HUHI € 6i0miorpa-
(iuHOI0O piAKiCTIO.

HaykoBa cmagmuna JI.1. Pyb1ioBa € BaxXX1uBUM
BHECKOM Yy OOTaHIYHY HayKy Ta CaJ0BO-apKOBE
MUCTEIITBO.
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Haykoesa disnavnicms Jleonida leanosuua Pybyosa é padsHcoKux cyomponikax

E.JI. Pybyosa, H.B. Yysuxuna

HanmoHanbHbI 60TaHUYECKUI ca
umenu H.H. Tpumko HAH Ykpaunsl,
YkpauHa, . Kues

HAYYHAA JEATEJIBbHOCTbL JJEOHUJA
MBAHOBUYA PYBLIOBA B COBETCKUX
CYBTPOITUKAX

Mea» — ucciienoBaTh NepBble TOIbI HAYYHOU PabOTBI
M3BECTHOTO IEHAPOJIOra, JaHIIAa(pTHOIO apXUTEeKTopa
JI.A. PyGuoBa.

Marepuan u metoabl. [Ipy u3ydeHUU aUTEpaTYpPHBIX
MCTOYHUKOB HUCIOJb30BaH MCTOPUKO-HAYYHBI METO.I.
I1po61eMHO-XPOHOJIOTUYECKUIT METO O0ecreuunsa Mo-
ClIeIoBaTeIbHOCTh U3JI0KEHUST MaTepraa.

Pesyabratel. MccienoBaHbl TepBble TOAbl HAyuyHOI
nesteabHocTy JI.W. PyouoBa. OH Havyan TpyaoBYIO aesi-
TeJabHOCTh B 1920-X I'T. B CyOTpONMMYECKUX paiioHaX Ha
YepHomopckom Tmobepexkbe Kapkasa. Ele Bo Bpems
yueObl B JICHMHIPaACKOM JIECOTEXHUYECKOM aKaaeMuu
Jleonnn MBaHOBMY oOcCjemoBal HacaXAeHUS LEHHBIX
IPEBECHBIX pacTeHUH (CaMIlIUTa U MMPOOKOBOro ayda) Ha
TeppuTOpUn AOXa3uu.

ITpoananusupoBaHa padota JI.W. Pyouosa B MHCcTH-
TyTe BIaXHBIX CyOTponukoB (1933—1935). B atoT nepu-
on Jleonun UBaHOBMY MPOBE MHBEHTAPU3ALIMIO U OLIEH -
Ky nanamadTHoro miaHupoBaHus CyxyMcKoro apoope-
TyMa 1 napka coBxo3a «HOxHble KyabTypbl» (Anjep). [To
pe3yJibTaTaM 3TUX HCCAeIOBaHUU OH cdopMyaupoBal
OPUTMHAJIbHbBIE BBIBOJBI U MPEATOXKEHUS OTHOCUTEIBHO
acCOpPTUMEHTA M JaHAIIa(THOTO YCTPOMCTBA CyOTPOMM-
YeCKUX MapKoB.

BoiBoapl. KaBka3ckuii neproa Hay4HOM AesiTeJIbHO-
CTU cTajl HavyaJoM cTaHoBleHus JleoHuna MBaHoBu4Ya
Py6LioBa Kak aeHapoJiora U JJaHAIa(GTHOTO apXUTEKTO-
pa. IToguepkHyTa HEOOXOAUMOCTD MCCIIEJOBAHUST TBOP-
yeckoro Hacaeaus JI.M. PyGLioBa — BblaaroLierocs aeH-
JpoJiora 1 JaHaIacdTHOro apXUuTeKTopa.

Kmouessie cioa: J1.1. Pyouos, KaBka3, caMiuT, poo-
KOBBIIi 1y0, JaHAmadTHas apXUTEKTypa.
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O.L. Rubtsova, N.V. Chuvikina

M.M. Gryshko National Botanical Garden,
National Academy of Sciences of Ukraine,
Ukraine, Kyiv

SCIENTIFIC ACTIVITY OF LEONID IVANOVICH
RUBTSOV IN THE SOVIET SUBTROPICS

Objective — to study the first years of scientific work of the
well-known dendrologist, landscape architect L.I. Rubtsov.

Material and methods. When studying literary sources,
the historical-scientific method was used. The problemat-
ic-chronological method provided a sequence of presenta-
tion of the material.

Results. The first years of scientific activity of L.I. Rub-
tsov are studied. It is noted that he began his career in the
1920s in the subtropical districts of the Black Sea coast of
the Caucasus. While still studying at the Leningrad For-
estry Academy, Leonid Ivanovich examined the plantation
of valuable woody plants (boxwood and cork oak) on the
territory of Abkhazia.

The work of L.I. Rubtsov at the Institute of Humid
Subtropics (1933—1935) was analysed. During this period,
Leonid Ivanovich made an inventory and evaluation of
landscape planning of the Sukhumi arboretum and the
park of the state farm “Southern Cultures” (Adler). As a
result of these studies, he formulated original conclusions
and proposals on the assortment and landscape arrange-
ment of subtropical parks.

Conclusions. The Caucasian period of scientific activity
laid the foundation for the formation of Leonid Ivanovich
Rubtsov as a dendrologist and landscape architect. The
necessity of studying the creative heritage of L.I. Rubtsov,
an outstanding dendrologist and landscape architect, is
emphasized.

Key words: L.I. Rubtsov, Caucasus, boxwood, cork oak,
landscape architecture.
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M.M. Gryshko National Botanical Garden, National Academy of Sciences of Ukraine
Ukraine, 01014 Kyiv, Timiryazevska Str., 1

VARIABILITY OF MORPHOLOGICAL PARAMETERS
AND DETERMINATION OF VOLATILE ORGANIC COMPOUNDS
OF SWEET CHESTNUT (CASTANEA SATIVA MILL.) GENOTYPES FRUITS

Objective — to select the best genotypes of sweet chestnut (Castanea sativa Mill.) by morphological properties and to investigate
of the qualitative and quantitative content of volatile organic compounds in fruits of the collection of M. M. Gryshko National
Botanical Garden of the NAS of Ukraine.

Material and methods. There was investigated the 28 genotypes of 30-year-old plants that were introduced by seeds from
Czech Republic, Carpathians, Kyrgyzstan. Morphometric measurments were conducted: fruit weight, fruit length, fruit width,
Sfruit thickness, hilum length, hilum width. The investigation of the volatiles was conducted by the method of Chernohorod and
Vinohradov (2006) using cromatography-mass spectrometry. Basic statistical analyses were performed using PAST 2.17. Hier-
archical cluster analyses of similarity between genotypes were computed on the basis of the Bray-Curtis similarity index. Vari-
ability of all these parameters was evaluated using descriptive statistics. Level of variability determined by Stehlikova (1998).
Correlation between traits was determined using the Pearson correlation coefficient.

Results. Morphometric parameters were following: weight of fruits from 1.70 to 18.60 g, length — from 8.07 to 33.39 mm,
width — from 16.34 to 40.95 mm, thickness — from 9.02 to 28.70 mm and hilum length — from 6.62 to 31.30 mm, hilum
width — from 6.50 to 19.99 mm. Index of fruit shape and hilum was determined in range from 0.81 to 0.98 and from 1.48 to
2.03 respectively. During the analysis of qualitative composition and quantitative content of volatiles of fruits from the 2 se-
lected genotypes 74 compounds were detected, and 27 compounds among them were identified. ldentified compounds belong to
hydrocarbons, aldehydes, carboxylic acids and their ethers, monoterpenes, sesquiterpenes, triterpenes.

Conclusions. Genotypes of seed origin were quite variable. They differ by weight, shape, size and color of fruits. The high
level of variation was refered to important selection feature such as mass of fruits, which says about promising of process of se-
lection on this direction. The most genotypes have a small mass of fruits, but certain genotypes characterized by higher sign of
Sfruit mass. The hilum has a various shape and size that can be a diagnostic feature of cultivar characteristic.

The outcome of the research points to the fact that the collection of Castanea sativa is a rich source of genetic diversity and
might be used in selection for creation of new genotypes and cultivars. Investigated plants are promising raw for future pharma-
cognostic researches.

Key words: sweet chestnuts, Forest-Steppe of Ukraine, fruits, morphometric parameters, variability, volatile compounds.

Introduction plants are Cornus mas L. [25, 41], Cydonia oblonga
Less common fruit plants can bring significant Mill., Pseudocydonia sinensis Schneid. [26], Zizi-
benefits to improve nutrition and health, creating | Phusjujuba Mill. [19,29], Morus nigra L. [8], Dio-
of conditions for the development of a regional | SPYrosspp.[24].

economy, creation of opportunities for the devel- Chestnut (Castanea Mill.) has been placed in
opment of small and medium-sized agricultural the Fagaceae family. In total, 13 Castanea species
and processing enterprises, distribution and cul- are recognized and are native to the temperate
tivation of new plant species and for the repro- | 2one of the Northern Hemisphere; five in East

duction of natural resources, for practical use in Asia, seven in North America and one in Europe

bioenergetic, pharmaceutical, cosmetic and other [12']- Thf_’ most importapt of‘them are: Castqnea
purposes. Species that belong to these important sativa Mill. (Europe, Asia Minor, North Africa),
C. dentata (Marsh.) Borkh. (USA), Castanea mol-

© 0.V, GRYGORIEVA. S.V. KLYMENKO, llss1ma.Blume and C. cr.enata Sieb. et Zucc. (East—
M.G. TESLYUK, L.M. ONYSCHUK, 2018 ern Asia). Castanea sativa (sweet chestnuts) is the
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Fig. 1. Variability in the shape of sweet chestnut (Castanea sativa Mill.) fruits

most consumed [14]. Castanea sativa fruits are
eaten in fresh, baked, boild, dried and smoked.
Various dishes include fruits of this plant as an in-
gredient. Also, fruits processed into the flour. It
has been used for cooking of cakes, ice-créme,
sweets and other confectionery. Sweet chestnuts
posses many characteristics that are used by hu-
man for different purposes, not only as a part of
the food. One of them is the utilization of the
sweet chesnut pollen for its pharmacological ben-
efits [23].

Fruits Castanea sativa rich in carbohydrates and
is a good source of essential fatty acids [26], min-
erals contents [8, 21], vitamins C and E [20, 46]
organic acids [36], polyphenols [33]. From Casta-
nea sativa fruits identified a new pyrrole alkaloid,
methyl-(5-formyl-1H-pyrrole-2-yl)-4-hydroxy-
butyrate [1]. Cooked chestnuts are a good source
of organic acids and phenolics and have low fat
contents, properties that are associated with posi-
tive health benefits [27].

There are many authors who have been re-
searching phenotypic diversity among various lo-
cal populations of sweet chestnut in Italy [5, 30],
France [11], Portugal [18], Spain [4, 38], Greece
[2], Turkey [15, 37], Romania [9], Slovenia [42],
Slovak Republic [39], Czech Republic [17], Bos-
nia and Herzegovina [32], Iran [7] and India [45].
This researches form basis for the selection of the
best types from natural populations of sweet chest-
nut [10]. Most of the chestnut cultivars, used in
commercial production, were obtained with se-
lection studies from natural chestnut populations
[15, 45].

The aim of this study was to select the best geno-
types of Castanea sativa by morphological proper-
ties and to investigate of the qualitative and quanti-
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tative content of volatile organic compounds in
fruits of the collection of M.M. Gryshko National
Botanical Garden of the NAS of Ukraine.

Material and methods
Locating trees and data collection

The objects of the research were 30-year-old plants
of sweet chestnut from seed origin, which are grow-
ing in Forest-Steppe of Ukraine in M.M. Gryshko
National Botanical Garden of the NAS of Ukraine
(NBG). Seeds were brought from Czech, Carpa-
thians, Kyrgyzstan [31]. They are well adapted to
the climatic and soil conditions. Observations on
the collection’s forms of sweet chestnut in the pe-
riod of 2013—2015 were performed during mass
fruiting. We have described 28 genotypes (referred
as CS-01 to CS-28) of sweet chestnut. In autumn,
when the nuts began to fall, a sample of 1 kg with
burrs was collected from the marked trees. The
harvest time was recorded.

Morphometric characteristics

Pomological characteristics were conducted
with four replications on a total 30 nuts per geno-
types. In the study only one plant (tree) used for
per genotype. The following measurements were
taken: fruit length (FL), in mm, fruit weight (FS),
in g, fruit thickness (FT), in mm, fruit width
(FW), in mm and hilum length (HL), in mm,
hilum width (HW), in mm. The measurements
were made in each nut element as shown in Fig. 1.
Data, we are working with, were tested for normal
distribution.

Volatile compounds analysis

The investigation of the volatiles was conduct-
ed at the National Institute of Viticulture and
Wine “Magarach” by the method of Chernogorod
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and Vinohradov (2006) [22]. The volatiles were
investigated by the method of chromatography-
mass spectrometry using the chromatograph Agi-
lent Technologies 6890 N with the mass spectro-
metric detector 5973 N (USA) and a capillary
column DB-5 lenght is 30 mm and an internal di-
ameter is 0.25 mm. The carrier gas velocity (He-
lium) was 1.2 ml/min. The ingector heater tem-
perature was 250 °C. The temperature of ter-
mostate was programed from 50 °C to 320 °C at
the speed 4 °C. The mas spectra library NIST 05
WILEY 2007 with 470,000 spectra and AMDIS,
NIST programs were used to identificate the in-
vestigated compounds. The identification was
conducted by comparing obtained mas spectra to
mas spectra of standarts. The method of internal
standart used to determine the quantitative con-
tent of compounds.

Statistical analyses

Basic statistical analyses were performed using
PAST 2.17; hierarchical cluster analyses of simi-
larity between phenotypes were computed on the
basis of the Bray-Curtis similarity index. The vari-
ability of all these parameters was evaluated using
descriptive statistics. Level of variability was deter-
mined by Stehlikova (1998) [44]. Correlation be-
tween traits was determined using the Pearson
correlation coefficient.

Results and discussion

The weight of the whole fruit is one of significant
production characteristics of plant species. Fur-

Table 1. The variability of some morphometric
characteristics of fruits for the whole collection of sweet
chestnut (Castanea sativa Mill.) genotypes from Kyiv

Characteristic | n | min | max X | V%
Fruit weight, g 840 1.70 20.0 6.85 45.92
Fruit length, mm 840 8.07 33.39 23.74 13.74
Fruit width, mm 840 16.34 40.95 26.52 14.98

Fruit thickness, mm 840 9.02 28.70 16.62 20.57
Hilum length, mm 840 6.62 31.30 21.15 19.58
Hilum width, mm 840 6.50 19.99 12.24 20.66

Note: n — number of measurements; min, max — minimal
and maximal measured values; X— arithmetic mean; V% —
coefficient of variation.
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ther important features of the fruit are shape, size
and color. These characteristics of the sweet chest-
nut fruit varied significantly. The images of sweet
chestnut fruits of various genotypes are shown on
Fig. 1. High variability of the size, shape and color
of these fruits are evident.

The weight of sweet chestnut fruits of present
study was in the range of 1.70 to 20.0 g (Table 1).
Coefficient of variation was 45.92 %, which shows
a very high degree of variability of fruit weight.
Significant differences in fruit weight were reaf-
firmed a lot of authors from different countries.
The fruit weight was determined in range from
2.98 t0 6.07 g by Aravanopoulos et al. (2001) [6],
from 2.94 to 13.40 g by Bolvansky et al. (2012)
[39], from 3.50 to 18.60 g by Solar et al. (2005)
[43], from 4.32 to 6.67 g by Muji¢ et al. (2010)
[32], from 4.80 to 10.60 g by Odalovic et al. (2013)
[35], from 9.00 to 15.00 g by Pereira-Lorenzo et
al. (1996) [38], from 9.41 to 16.60 g by Borghetti
et al. (1986) [30], from 10.26 to 39.73 g by Ormeci
et al. (2016) [37]. Data comparison shows a high
consistency with our results.

The fruit length in our analyses was determined
in the range of 8.07 to 33.39 mm (Table 1). The
value of the coefficient of variation was 13.74 %,
which documented medium degree of variability
of the character within the collection. The fruit
length was determined in range from 16.41 to
27.75 mm [39], from 19.10 to 24.90 mm [6], from
19.60 to 30.60 mm [35], from 20.00 to 37.00 mm
[43], from 20.45 to 24.89 mm [32], from 24.80 to
32.70 mm [38], from 25.80 to 31.40 mm [4], from
30.39 to 34.31 mm [15]. In case of data compari-
son tested genotypes from Ukraine have low val-
ues on this characteristic.

In our experiments the fruit width was deter-
mined in the range of 16.34 to 40.95 mm (Table 1).
The variation coefficient (14.98 %) confirmed
medium degree of variability within the collec-
tion. The fruit width was determined in range from
12.00 mm [43] to 42.47 mm [37].

In evaluated genotypes we determined the fruit
thickness in the range of 9.02 to 28.70 mm (Table 1).
The value of the coefficient of variation was 20.57 %,
which documents a high degree of variability of
the characteristic within the collection. The fruit
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Fig. 2. Variability level according to the minimum and maximum means of a coefficient of
variation (CV) depending on morphological character of sweet chestnut (Castanea sativa

Mill.) fruit

thickness was determined in range from 10.80 mm
[6] to 27.29 mm [32].

Hilum length was identified in range from 6.62
mm to 31.30 mm (Table 1). The value of the coef-
ficient of variation documented a high degree of
variability of these characteristic. The hilum length
was determined in range 12.00—32.00 mm [43],
12.90—14.50 mm [6], 19.00—31.00 mm [35].

Hilum width was identified in range from
6.50—19.99 mm (Table 1). The value of the coef-
ficient of variation documented a high degree of
variability of these characteristic. The hilum width
was determined in range from 6.00 mm [6] to
16.00 mm [32, 43]. The comparison of previous
data shows high consistency with our results. Sig-
nificant differences in morphometric characteris-
tics were reaffirmed a lot of authors from different
countries.

The analysis of coefficient of variation showed
the difference of variability of morphological signs
between Castanea sativa samples. Data showed
that the most variability of important selection
signs are the fruits weight — from 11.60 to 29.04 %.
The other characteristics are more or less stable
(Fig. 2).

The shape of each object can be characterized
by the shape index, i.e. the length to width ratio.
Fig. 3 represents the shape indexes of fruits and
hilum. The shape index of the fruits was found in
the range from 1.48 (CS-04) to 2.03 (CS-23), so
the genotype’s collection demonstrates significant
variability in the shape of the fruit, as seen in Fig.
1. The shape index of the hilum was found in the
range from 0.81 (CS-20) to 0.98 (CS-12). This
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parameter can be used for the identification of the
genotypes.

The results of the analysis are given in Table 2.
Obtained data indicated high correlations (r =
= 0.63—0.94). Also, results document that be-
tween specific characteristics exists positive rela-
tionship which is very important in sweet chest-
nut’s breeding.

The genetic relationship among the 28 geno-
types was examined by cluster analysis. The figure

Table 2. The linear relationship between morphometric
characteristics of evaluated genotypes of sweet chestnut
(Castanea sativa Mill.)

L. Confidence
Characteristic r sr . g
interval r,

FW/FL 0.85 1.60 0.70<r>0.93 0.73
FW/FS 092 1.38 0.83<r>0.96 0.85
FW/FT 0.91 1.13 0.83<r>0.96 0.84
FW/HL 0.68 2.48 0.42<r>0.84 0.47
FW/HW 0.67 1.58 0.39<r>0.83 0.45
HL/HW 094  0.69 0.88<r>0.97 0.89
FL/FS 094 1.20 0.87<r>0.97 0.88
FL/FT 0.82 1.63 0.64<r>0.91 0.67
FL/HL 0.70  2.43 0.44<r>0.85 0.49
FL/HW 0.63 1.64 0.34<r>0.81 0.40
FS/FT 090 1.19 0.80<r>0.95 0.82
FS/HL 0.80  2.00 0.62<r>0.90 0.65
FS/HW 074 142 0.51<r>0.87 0.55
FT/HL 0.78  2.13 0.57<r>0.89 0.61
FT/TP 077  1.35 0.55<r>0.88 0.59

Note: r — Pearson’s correlation coefficient; sr — standard
error of the coefficient; r* — coefficient of determination.
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Fig. 4. Dendrogram of 28 genotypes of sweet chestnut (Castanea sativa Mill.) based on mor-
phometric characteristics of fruits
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Fig. 5. The volatiles compounds of fruits of selected genotypes of sweet chestnut (Castanea sativa Mill.), mg per 1 kg

clearly identified significant differences between
tested sweet chestnut genotypes. Dendrogram has
showed 3 main groups (Fig. 4).

Eight of 28 genotypes were included in cluster
group A, 16 genotypes — in group B, 4 genotypes — in
group C. The group B had the highest mean for mor-
phological characteristics (fruit weight, fruit length,
fruit width, fruit thickness, hilum length, hilum width),
that were significantly different with other groups.
The results of this assessment related to group C
had the lowest mean of morphological parameters.
Figure confirms the results from the evaluated varia-
bility of morphometric characteristics (Table 1).

Qualitative composition and quantitative con-
tent of volatiles compounds of investigated objects
are represented in Fig. 5.

It was established that the fruits of CS-11 geno-
type contained 19 substances, among which were
identified 15 substances, genotypes CS-20 — 28 and
22, respectively. Among them 11 compounds only
are common for investigated genotypes of sweet
chestnut. The identified components belong to
different chemical classes, including hydrocarbons,
aldehydes, carboxylic acids and their ethers, mo-
noterpenes, sesquiterpenes, triterpenes. Content
of volatile compounds was 469.6 (CS-11) and 791.7
(CS-20) mg per 1 kg. Bornilacetate (112.0 mg per
1 kg) and squalene (103.5 mg per 1 kg) prevailed in
fruits of CS-11, in fruits of CS-20 — squalene
(185.6 mg per 1 kg). Hexanal (48.30—52.50 %)
was the main aromatic composition as reported
Silvanini et al. (2014) [3]. Differences in volatile
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compounds are mainly related to the cultivar [13].
By the data of Gounga et al. (2017) [16], 55 vola-
tile organic major compounds were identified in
fresh roasted chestnut. Monoterpenes and deriva-
tives of butane, pentane, hexane, and heptane
were identified as important aroma impact com-
pounds by Krist et al. (2004) [47].

Conclusions

The results of the experiment, presented in this
work, are consistent with the results reported ear-
lier. Evaluating of 28 genotypes of sweet chestnut
determined the weight of the fruits in the range
from 1.70 g (CS-26) to 18.60 g (CS-20), lenght
from 8.07 mm (CS-28) to 33.39 mm (CS-11),
width from 16.34 mm (CS-28) to 40.95 mm (CS-
11), thickness from 9.02 mm (CS-26) to 28.70 mm
(CS-11) and hilum length from 6.62 mm (CS-26)
to 31.30 mm (CS-07), hilum width from 6.50 mm
(CS-23) to 19.99 mm (CS-07). The results about
relationship between specific characteristics were
indicated as a high correlation (r = 0.63—0.94).
Also, presented results showed significant differ-
ences in the evaluated characteristics.

In this study 27 volatile compounds in the fruits
of sweet chestnut were detected, which belong to
hydrocarbons, aldehydes, carboxylic acids and their
ethers, monoterpenes, sesquiterpenes, triterpenes.
Bornilacetate and squalene are prevailed com-
pounds in the fruits.

Obtained results are important for breeding new
varieties of sweet chestnut as well as their practical use.
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This study is significant as first selection work in

Ukraine. Researches of adaptation studies will also be
required for the selected sweet chestnut genotypes.

The results of the study are helpful for under-

standing the variability and attempting the selec-
tion of superior desirable sweet chestnut acces-
sions for bringing to commercial cultivation.

Investigated plants are promising raw for future

pharmacognostic researches.
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O.B. Ipueop’esa, C.B. Knumenko,
M.T. Tecarok, JI. M. Onuwgyx

HauionanbHuit 60TaHiuHMIA can
imeHi M.M. Tpuiika HAH Ykpainu,
Ykpaina, m. Kuis

BAPIAGEJIbHICTb MOP®OJIOTTYHUX
INTAPAMETPIB TA BUSHAYEHHA JIETKHUX
PEYOBHMH IUIOAIB TEHOTHUIIIB KAIIITAHA
ITOCIBHOI'O (CASTANEA SATIVA MILL.)

Merta — BifibpaTu Haiikpalli TeHOTUIM KalllITaHA MOCiB-
Horo (Castanea sativa Mill.) 3a MOpDOJIOTIYHUMM TTOKA3-
HUKaMU Ta BUBYUTHU SKICHUN CKJIad i KibKiCHUI BMIiCT
JIETKMX PEYOBMH Yy IUIOJAX POCIMH 3 KoJiekuii Hario-
HaJIbHOTO O0TaHiuHOTrO cany iMmeHi M.M. Tpumka HAH
Ykpainu.

Marepian i meromu. [locnimkeno 28 renoturis 30-pid-
HUX POCJIMH KalITaHA IIOCIBHOTO HACIHHOTO TTOXOIKEHHST
3 Yexii, Kapmnat, Kupruscrany. BusueHo mopomerpuuHi
MoKa3HUKU (Maca, JOBXMWHA, IIMPUHA i TOBLIMHA ILIOAY,
JIOBXXMHA Ta IIMpUHa pyouuka). JlocmimKeHHsT JTeTKUX
PEYOBMH NMPOBOAWIN 3a MeToaMKow YepHoropoaa ta Bu-
Horpanosa (2006) 3 BUKOPUCTaHHSIM XPOMATO-MacC-CIIEKT-
pomeTpii. CTaTUCTUYHMI aHaIi3 BUKOHYBAJIW 3a JIOIO-
moroio PAST 2.17. lepapxiuHuii KaacTepHUIA aHai3 T0-
IiOHOCTI TeHOTUMIB 3MilICHEHO 3a iHAEKCOM MOMiOHOCTI
bpeii-Keprica. BapiabenbHicTb AOCTiIKEHUX MapameT-
piB OIIiIHEHO 3 BUKOPUCTAHHSM METO/iB OMMCOBOI CTa-
TUCTUKY. PiBeHb BapiabembHOCTI BU3Hauamum 3a Stehlikova
(1998). HasBHicTh 3B’SI3KiB MiX MapamMeTpamMy BCTAHOB-
JIIoBaiu 3a KoedilieHToM KopeJsuii [TipcoHa.

Pesynsratu. BusineHo BapiabebHicTh MOpdoMeTpuy-
HUX TapaMeTpiB: Maca miony — Bix 1,70 go 18,60 r, moBxu-
Ha 1ony — Bin 8,07 mo 33,39 MM, 1MpyHa 1104y — Bif
16,34 10 40,95 MM, ToBLIMHA 1UI0LY — Bix 9,02 1m0 28,70 MM,
JIOBXMHA pyounka — Bim 6,62 mo 31,30 MM, mupuHa pyo-
yuka — Bix 6,50 mo 19,99 mm. Benuunna iHaekcy hbopMu
TIoiB Ta pyoumnka craHoBwia Big 0,81 1o 0,98 ta Big 1,48
1o 2,03 BinnmosigHo. [1pu aHani3i ckiamy Ta BMicTy JieT-
KUX PEYOBUH IUIO/iB ABOX BifliOpaHUX T€HOTHUITiB BUSIBJIE-
HO 74 pe4oBUHM, 3 HUX iTeHTU(IKOBaHO 27 CTIONYK (BYT-
JIEBOMHI, albIeriau, KapOOHOBI KMCIOTH Ta ix edipwu,
MOHOTEPIIEHU, CECKBUTEPIIEHU, TPU TEPIICHN).

BucnoBku. [eHOTUM HACIHHOTO MOXOMKEHHS 3 KOJEKILil
HaitionansHoro 6otaHiyHoro cany iMeHi M.M. Ipunika
HAH Ykpainu Bifpi3Hs0ThCS 32 Macolo, GOpMOI0, pO3Mi-
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poM i KoJibopoM 1uioiB. HaiiGinabiuit piBeHb MiHIUBOCTI
BUSIBJIEHO y TaKOi BaXJIMBOI JUIS CeJeKllil O3HaKU, SIK
Maca TUIoy, 10 CBiTUYUTh MPO MEePCHEeKTUBHICTh CeEKIIil
3a IIMM TTIOKa3HUKOM. Y OiJbIIOCTi TEHOTUIIIB HEBEJIMKA
Maca TUIOJIiB, JIUIIE B MesIKUX 1eil TTOKa3HUK € BUCOKUM.
Py6uuk mae pizHy ¢opMmy Ta po3Mip, 110 MOKHA BUKO-
PUMCTOBYBATH SIK HiarHOCTUYHI O3HAKU JJISI XapaKTepuc-
TUKU cOpTY. Pe3ynbrati 1OCHixKeHHsI CBiayaTh Mpo Te,
110 KOJIEKIIisl KalllTaHa iCTiBHOTO € JXKEePEJIOM TreHeTHuY-
HOI pi3HOMAHIiTHOCTI Ta MOXe OyTM BUKOpHUCTaHA [JIsi
BiIOOPY i CTBOPEHHSI HOBUX T€HOTUITiB Ta copTiB. Pociu-
HMU KalllITaHa MOCiBHOTO — MEPCNeKTUBHUN MaTepiai Ast
(hapMaKOrHOCTUYHUX JOCTiIKEHD.

KmouoBi cioBa: kamraH nociBHuii, Jlicocren YkpaiHu,
1014, MOp(HOMETPUYHI TApaMETPU, MiHIUBICTD.

0.B. Ipueopvesa, C.B. Kaumenko,
M.T. Tecarx, JI.H. Onuwyx

HanyonanbHblii 60TaHUYECKMIA cafl
umenun H.H. Tpuimko HAH Ykpaunsr,
VYkpauHa, r. Kues

N3MEHYHMBOCTb MOP®OJIOTMYECKHX
IMAPAMETPOB U1 OITPEAEJIEHUE JIETYUYUX
BEIIECTB INIOAOB 'EHOTUITIOB KAILITAHA
IMOCEBHOI'O (CASTANEA SATIVA MILL.)

IHeap — oToOpaTh JTy4IlIvie TeHOTUIIHI KalllTaHa ITOCEBHO-
ro (Castanea sativa Mill.) mo Mopbho0rn4ecKumM rnokasa-
TeJISIM, U3YYUTh KaUeCTBEHHbIN COCTaB U KOJUYECTBEH-
HOE CoIepkaHUe JIETYUYMX BEIIeCTB B IUIONAX PACTCHUIA
U3 KoJuleKuuu HamnmoHaabHOro OGOTaHMYECKOTo cama
umenu H.H. Tpuimko HAH Ykpaunsl.

Marepuan u meroabl. MccinenoBaHbl 28 TreHOTUIOB
30-71eTHUX pacTeHMi KalllTaHa MOCEBHOTO CEMEHHOTIO
npoucxoxaeHus u3z Yexuu, Kapnar, Keipreizctana. Mzy-
yeHbl MOpdoMeTpUYecKHe IMokKasaTeau (macca, JIMHA,
IIMpUHA W TOJNIIWHA TJI0[a, JJIMHA U IITMPUHA PyOUnKa).
UccnenoBaHue yieTydux BelECTB MPOBOAUIU MO METO-
nuke YepHoropona u Bunorpamosa (2006) ¢ ncmonn3o-
BaHMEM XpOMaTo-Macc-CrieKTpoMeTprn. CTaTUCTUYECKU
aHanu3 BbIMOJHsSIM ¢ romolpio PAST 2.17. Uepapxu-
YeCKMI KITACTEPHBIN aHAIM3 CXOACTBA MEXIY TeHOTHUIIA-
MM OCYILECTBJICH IT0 MHOEKCY cxoacTBa bpeii-Kepruca.
BapuabenbHOCTh MCClIeIOBAaHHBIX IMapaMeTPOB OLIEHU-
BaJI C UCTIOJIb30BAHUEM METOJOB OMMCATEIbHOMN CTaTH-
CTUKU. YPOBEeHb U3MEHYMBOCTH onpeaessiiu mo Stehlikova
(1998). Hannuue cBsizeit Mexny rnmapaMeTpamMu ycTaHaB-
JIUBAJIU 110 KoadhduieHTy Koppessiuuu [TupcoHa.

Pesynsratbl. BrisiBieHa BapeabeabHOCTh MopdomeT-
PUYECKMX ITapaMeTpoB: Macca wtoga — ot 1,70 go 18,60 1,
niauHa Tioga — ot 8,07 mo 33,39 Mm, mMpuHa 1mioga —
ot 16,34 mo 40,95 MM, TonmuHa 1ioga — ot 9,02 g0
28,70 MM, mimmHa py6unka — ot 6,62 10 31,30 MM, mmpu-
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Ha py6urka — oT 6,50 mo 19,99 mMm. Bennuuna nHmekca
dopmbl Ioa0B 1 pydunka cocrapisiia ot 0,81 no 0,98 u
ot 1,48 10 2,03 cooTBeTcTBeHHO. [1pM aHaIM3e cocTaBa 1
coJiep>KaHUs JIETYYMX BEILIEeCTB IUIOAOB 2 OTOOpaHHBIX
TEHOTUIIOB BbISIBJIEHBI 74 BellleCTBa, U3 HUX UIEHTUDU -
LUpoBaHbI 27 coemMHEHUH (YIJIEBOIOPOIbI, AbIETUIBI,
KapOOHOBEIE KUCIIOTHI U UX 3(PUPbI, MOHOTEPIICHEI, CEC-
KBUTEPTICHBI, TPUTEPIICHBI ).

BbiBoabl. [€eHOTUMBI CEMEHHOTO TMPOMCXOXIEHUS U3
KoyeKuy HalmoHanbHOTO 60TaHUYECKOTO cafa uMe-
Hu H.H. Tpuinko HAH YkpauHsl oTinyaioTcs no macce,
dopme, pazmepy U LIBETY M1010B. Haubonbiinii ypoBeHb
M3MEHUYMBOCTH BBISIBIIEH Y TAKOTO BaXKHOTO IJISI CeJieK-
1IMY TIpU3HAaKa, Kak Macca IJ10/1a, YTO CBUACTEIbCTBYET

ISSN 1605-6574. Inmpodykuyis pocaun, 2018, Ne 2

O MEPCIEKTUBHOCTU CEJIEKIIAU 110 ITOMY IOKA3aTENI0.
YV GonblIMHCTBA TEeHOTUIIOB HEOOJIbIIAs Macca TI00B,
JIMIIb Y HEKOTOPBIX ATOT MoKa3aTesib BEICOKUM. Pyounk
UMeEET pa3Hylo (hOpMy U pa3Mep, YTO MOXKHO UCITOJIb30-
BaTh KaK AWArHOCTMYECKWE MPU3HAKU JJIs1 XapaKTepuC-
TUKU copTa. Pe3ynbraThl ucciaenoBaHUs CBUAETEIbCTBY-
10T O TOM, YTO KOJIJIEKLIMS KalllTaHa ChbeA0OHOTO SIBJISIET-
¢Sl ICTOYHUKOM T€HETUYECKOTro pa3HOOOpa3usi U MOXET
OBITH UCITOJIb30BaHa IS 0TOOpa M CO3JaHUSI HOBBIX Te-
HOTUIIOB U copToB. PacTeHus kailitaHa MOCEBHOrO —
MepCIeKTUBHBIM MaTepua Wi (papMaKOTHOCTUYECKUX
UCCIIEIOBAHUI.

KmoueBble cjioBa: KallTaH oceBHOIM, JlecocTenb YKpauHbl,
IJI0MBI, MOp(OMeTpHUYECKe TapaMeTPbl, U3MEHYUBOCTb.
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VK 582.688.3:631.526.2./3]:[57.085:536.485]
M.C. KY3HEIIOBA', O.1. KUTAEB?

! HamionanpHuii 6oTaHiunmii cax imedi M. M. Ipunika HAH Ykpainu
Ykpaina, 01014 m. Kuis, Byin. TimipsizeBcbka, 1

2 Iucturyr caniBunurea HAAH Ykpainu
Ykpaina, KuiB-27, 03027 c. HoBocinku, Byn. Camosa, 23

OIITHKA MOPO30- TA 3}4MOCTIﬁKOCTI CALLUNA
VULGARIS (L.) HULL TA NOI'O KVJIBTUBAPIB B YMOBAX
ITPABOBEPEXHOTI'O JIICOCTEITY YKPATHU

Mema — docaidumu mopo3zocmiiixicms Calluna vulgaris (L.) Hull ma tioeo kyavmueapie memodom npsamoeo 1abopamopHoeo
NPOMOPOICY8AHHS OOHOPIMHUX NA2OHIG | NOPIBHAMU OMPUMAHI 0aHi 3 pe3yabmamamu GaKxmuuHoi (n016060i) oyiHKU 11020 3u-
mocmitikocmi'y 2016—2017 pp.

Mamepiaar ma memoodu. 06’ckmu docaioncenv — C. vulgaris ma 10 iioeo kyavmusapie (Alicia, Mullion, Golden Carpet,
Golden Wonder, Winter Red, Dirry, H.E. Beale, Red Star, Silver Knight, Bonita) 3 koaexuyii Hayionaavhoeo 6omaniunoeo cady
imeni M.M. Ipuwrxa HAH Ykpainu. IIpomopoxcysanns naeorie nposodunu é aabopamopii gizionoeii pocaun Inecmumymy ca-
dienuuymea HAAH Yxpainu y xonoduavhiii kamepi 0as naykoeux docaidncerv «CRO/400/40». Tloavosy 3umocmiiikicms poc-
AUH OYiHI08aAU 8i3yanbho 3a 8-6anvHoro wixanroio C. 4. Cokonosay 2016—2017 pp.

Pesyasmamu. Buznaueno nomenuyiiiny mopozocmiiikicms C. vulgaris ma iioeo Kyabmueapie 3a 00nomoeoro 1a60pamopHo2o
Memody npamozo NPOMOPONCYBAHHS NALOHIE. YcmaH08AeHO cmyniHb YuKoodcenHs gaoemu (Kopu), Kamobiro, kcuremu (depe-
BUHU), CepUeBUHU 8 aniKabHill i cepedHill YyacmuHi naeoHa, MKAHUK y po3pi3i Kpizb 8Y304, a MaKoxic mKAHUH OpYHbKU (3a
0onomoeoio OiHOKYAAPHO20 MiKkpockona). Buseneno, wjo C. vulgaris ma iio2o Kyabmueapu xapaKmepusyromscs pi3HUM cmyne-
Hem MOpO30CmIllKkocmi ma 3UMOCmItiKocmi.

Bucnoexu. C. vulgaris ma iioeo kyavmueapu € docums mopozocmiiikumu é ymosax Ilpasobepescrnoeo Jlicocmeny Ykpainu.
Pocaunu C. vulgaris € cmiiikiwiumu do 0ii HU3bKUX memnepamyp, Hixc kKyavmueapu. Haiivymausiwumu do 9dii mopo3y € bpyHvka
ma anixanvha yacmuna nazona (0o 80,0 ma 72,6 % 6ionosiono), naiimenuw 4ymaugoio — cepeoHs Hacmuna nazona @ pospisi
Kkpizo mixncgyans. Haiibinvwe 6id 0ii Huzbkux memnepamyp nomepnaau pocaunu kyaomueapie H.E. Beale, Golden Wonder,
Golden Carpet. Haiicmiiikiwuumu € C. vulgaris, ‘Dirry’, ‘Winter Red’, ‘Alicia’. Y 6irvuwiocmi i3 docaidxcysanux kyabmueapie
Oinvue 50 % mraHuH 00HOpIMHUX NA2OHIE nowkodxucyemocs 3a memnepamypu —30 °C, 3adanoi 6 aab6opamopHux ymosax. 3a
pe3yabmamamu 8i3yanbHoi oyiHKu 3umocmitikocmi, 8i0 3umogux ymoe Hatibinvuwe cmpaxcoaru ‘Silver Knight’, ‘Golden Won-
der’, ‘Red Star’, ‘H.E. Beale’.

Kimouosi caoBa: Calluna vulgaris, KyneruBap, 1a60paTopHe TPOMOPOXYBaHHS MaroHiB, JTbOJOYTBOPEHHS, aHATOMO-MiK-
pOCKOITiUHa OLliHKAa, 3UMOCTIHKiCTh.

3UMOCTIKiCTh € KOMIUIEKCHUM TMOKa3HUKOM,
SIKMI BimoOpaxye peaklililo BUAY YU KYyJIbETUBapy
Ha HU3bKi TeMmIlepaTypu, BiJIMTH, BUIIPiBaHHS,
BUMMOKAHHSI IIPOTSITOM 3MMOBOTO Iiepiomy. Mo-
PO3OCTIilKiCTh — OAHA i3 CKJIaJIOBUX 3UMOCTili-
KOCTI, sIKa XapaKTepU3y€ 30aTHICTh POCIMH IIeB-
HU MepioJ BUTPMMYBATU HU3BKi TeMIepaTypu
Ta MPOTUCTOSITU CUJIbHUM Mopo3aM. BoHa 3aie-
JKWTh BiJl CTaHy POCJIWHU, 1l TEHETUYHOTO IMOTEH-
1iany, MIKpOKJIiMaTy, TPYHTIB MICIII 3pOCTaHHS
To1I10. MOpPO30CTiKiCTh MOXKE 3MIHIOBAaTUCS TTPO-
TSrOM PoKy [5]. 3MMOCTIHiKiCTh A€PEeBHUX POC-
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JIMH € OJHUM i3 JIIMITYIOUMX YMHHUKIB MPUCTO-
CyBaHHSI POCJIMH JO HOBUX YMOB 3pOCTaHHSI B
Mpolleci iIHTPOAYKIIii Ta aganTaiii [4].

3a JaHMMU pi3HUX aBTOPIB, MiBHIYHMUI apeal
Bepecy 3BuuaitHoro (Calluna vulgaris (L.) Hull) mpo-
cTaraeTbes 3a Mexi [loasipHoro xona (1o miBHOYI
CkaHauHaBcbkoro i KojbchbKOro miBOCTpPOBiB)
Ta 0o Ipennannii. Bimome iioro ocTpiBHe MoIIN-
penHs B 3aximHoMy Cubipy [1, 2, 6, 9]. B Ykpai-
Hi OCHOBHUM TPUPOJHUM MiClLIE€3HAXOIKEHHSIM
C. vulgaris € Tloniccs. 3a BizyaJlbHOIO OLIIHKOIO
itoro 3umocriiikocti y 2016—2017 pp. y Hauio-
HaJIbHOMY O0TaHiYHOMY caay iMeHi M.M. Tpuiika
HAH VYkpainu, C. vulgaris He TOIIKOIXYEThCS
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HU3BKMMU TeMIlepaTypaMM Ha BiIMiHY BiJ oKpe-
MUX MOT0 KyJBTUBAPiB, PaKTUYHA 3UMOCTINKICTh
SIKMX BUSIBWIAcS HIK4Y010. DopMoBe pisHOMaHIT-
TS Bepecy € ayxe BeJUKUM. JIuue odiliiiHo 3a-
PEECTPOBAHUX COPTIB i KyJIBTUBApiB BiIOMO OJIN3b-
ko 800 [10]. ToMmy akTyaJJbHUM € AOCTIIXKEHHS 1X
CTiHAKOCTi, 30KpeMa MOpPO30- Ta 3UMOCTIMKOCTi B
yMmoBax ITpaBobepexxHoro Jlicocteny YkpaiHu.

JIabopaTtopHe NTpOMOPOXYBaHHSI — 1I€ IITY4-
HUIA crnoci® BUIPOOYBaHHSI POCIWUH, SIKMHM Ja€
3MOTI'Y BUBHAYUTHU Oi0JIOTiUHY MEXY MOPO30CTili-
KOCTi B KOHTposiboBaHMX ymoBax [3]. Jis Bu-
BUYCHHSI agalTUBHOIO IMOTEHIIialy Ta pO3pOOKU
peKoMeHaalliii 1040 KYJbTUBYBAaHHSI B MiChKUX
HacaKeHHSIX HaCTiKimmx KyJasTuBapiB C. vul-
garis HeOOXiTHO TOCIiAUTHU CTYIiHb iX 3MMOCTIii-
KOCTi Ta MOPO30CTilKOCTi.

Mera — gocainuTu Mmopo3ocTilikicts C. vulga-
ris Ta IOTo KyJIbTMBapiB METOAOM MPSIMOTO J1a00-
PaTOPHOIO MPOMOPOXKYBaHHSI OMHOPIYHUX T1aro-
HiB i MOPIBHATU OTpUMaHi JaHi 3 pe3yJabTaTaMUu
axTuHOi (IMONBOBOT) OLIHKY iX 3UMOCTIKOCTI
y 2016—2017 pp.

Marepian Ta MeToau

O06’exTaMu gochigkeHb 0yau pociaunu C. vulga-
ris Ta 10 tioro kyasruBapiB (Alicia, Mullion, Gol-
den Carpet, Golden Wonder, Winter Red, Dirry,
H.E. Beale, Red Star, Silver Knight, Bonita) 3 ko-
nexuii HarioHaspHOTrO G0TaHIYHOTO caxy iMeHi
M.M. Tpumika HAH Ykpainw.

3pa3Kku OJHOPIYHUX MAroHiB BiiOUpau i3 ce-
pPeAVWHU KPOHU POCJIWH Y IpYTiil AeKali JOTOro
2016 p. BunrpoOyBaHHS HU3BKMMU TeMITepaTypa-
MU MPOBOJIUIIU B Jabopartopii ¢iziosiorii pocinH
[HcTuTyTy cagiBuuurBa HAAH Ykpainu y xomo-
nunbHil kamepi «CRO/400/40». 3pa3ku mpomo-
pOXyBaJld Y TPhOX BapiaHTax: 3a TeMmIepaTypu
—25, =30 Ta —35 °C. Y KOHTpOJILHOMY BapiaHTi
MPOMOPOXYBAaHHSI He TPOBOIWIU, OCKiJIbKM B
OCTaHHIN AeKaidi ciyHg TeMnepatypa B M. Kuesi
craHoBuia —17 °C (3a maHUMM YKpaiHCbKOTO
TiIpOMeTeOpOIOTiYHOTO LIEHTPY).

[Ipoliec mMpoMOpPOXYyBaHHS Ilepeadadyace YOTH -
pU eTaru: 3arapTyBaHHSsI, 3HUKEHHSI TeMIleparty-
pHU, BJacHe NTPOMOPOXYBaHHSI, BidirpiB. 3pizaHi
OJTHOPIYHi TaroHu nomimiaau Ha 3—35 11i0 y TepMo-
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KaMepy i3 BCTaHOBJIEHOIO TemIiepaTypolo —5 °C,
IO CIIPUSUIO iX 30epiraHHIo Ta 3arapTyBaHHIO.
3a 1i€l TeMIepaTypu BinOyBaeThCs BiITIK BOIU 3
KJITUH Y MiXKJIITUHHUKU. [le migBuilye KoH-
LIEHTpallil0 KJIITUHHOIO COKY, IO CIIPUYUHSIE
3HMXKEHHS TeMIIepaTypy 3aMep3aHHs LIUTOILIA3-
mu. TemnepaTypy 3HMXKYBalu MocTynoBo. B IH-
ctutyTi cagiBuuuTBa HAAH VYkpainu pekomeH-
JIyIOTb 3aCTOCOBYBATU 3HIKEHHSI TeMIlepaTypu
—5 °C na roguny [3]. IIpu mocsrHeHHi 3agaHOl
TeMIiepaTypy 3pa3kKu AesIKMI 4ac BUTPUMYBaIU
JUUTIST CTBOPEHHSI YMOB JIJIs1 HyKJieallil Ta JIbOAOYT-
BopeHHs. Ilin miero HU3BKOI TeMIlepaTypu CIIO-
YaTKy YTBOPIOETHCS Jif y MiXKKJTITUHHMKAX KCU-
Jiemu. B moganblioMy 3a KpUTUUHUX TeMIiepa-
TYp MOXJIMBE YTBOPEHHS JIbOAY B KJIITUHAX, 1110
3aBJa€ iM LIKOAU 4yepe3 po3puB MeMOpaHu [5].
Ha 3aBepinanbHiii cTagii MpoMoOpoXXyBaHHS TEM-
neparypy moctyrnoBo (+5 °C Ha romvHy) -
BUIILYBaJIU 0 TeMIIepaTypu 30epiraHHs 3pa3KiB
(6mm3pko 0 °C). Lle HeoOXimHO IJ11 MOCTYIIOBOTO
repexony BOAU 3i CTaHy JILOAY B piIKuii, 1110 3a-
no0irae yukomXkeHHIO CTIHOK KJIITUH 4yepe3 iH-
TEHCUBHUI BiATIK BOAM i3 KJIITUHU Ha JIiJI Y MiXK-
kiiTuHHUKax. Ilicas 3akiH4eHHS TTPOMOPOXKY-
BaHHSI 3pa3KM BUTPUMYBaJIM OJM3bKO 7 Hi0 3a
KiMHATHOI TeMIiepaTypH I BUSIBY HACIiAKiB ix
MOPO3HOTO YIIKOIXXEHHS.

AHaTOMiuHi 3pi3 BUKOHYBaJIM BpYy4YHY, OTIM
iX po3MillyBajiy Ha IIpeAMETHE CKJI0, MOKPUBAIU
MILEPUHOM Ta PO3TISAANU IMia OiHOKYJISIpHUM
MikpockorioM 3i 30inbieHHssM y 20 i 40 pa3sis.
BuszHavyaiu TmomkomkeHHsS (aoeMu, Kamoilo,
KCHUJIEMHM, CepLEeBUHM Ha BEPXiBlli Ta y cepeaHil
YaCTUHI MMaroHa, TKAHWHU MapeHXiMaTUYHOTO Ma-
CHMBY i OpyHBKOIO Ta OpYHBKU B 1ILJIOMY.

IHTeHCUBHICTh TOOYPiHHS OKpeMMX TKaHWH
BH3HAYaJIM 32 JOTIOMOTOI0 MiKpOCKOTITa 3a 6-6aTb-
Holo mKanoio M.O. CosoBitoBoi [8] y Monugika-
uii J1.B. IToranina, B.B. Ipoxoascekoro, O.1. Ku-
TaeBa Ta iH. [3]. g cTaTMCTUYHOI OOpPOOKM
MHOXWJIM 0aJl TIOIIKOMXEHHSI TKAaHWHU Ha TI0-
MpaBHUI KoeillieHT, IKMI 3aJIeXXUTh BiJ 3Ha-
YeHHSI TKAaHUHU JUIST TTATPUMAHHS KUTTELisIb-
HOCTi pociHHU (Kopa — 6, KaMm0biii — 8, nepeBH-
Ha — 4, cepueBuHa — 2 6anu). Cyma Bcix Koe-
diuienTiB gopiBHIoe 20. Y pa3si ii MHOXEHHS Ha
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BUIIMI Oajl TMOIIKOMKEHHSI OKpPeMOl TKaHWHU
(5,0) orpumaemo 100. TakuM yMHOM, 32 YMOBU
TMOBHOTO TOLIKOMXKEHHS BCiX TKAHUH KOHCTATy-
101b 100 % 3aruGenb 06’exTa.

IMonvoBy 3uMocriiikicts y 2016—2017 pp.
OLIIHIOBAJIM Bi3yaJIbHO 3a 8-0aJbHOIO IIKaJIOolo
C.4. Cokouona [7].

PesynsraTi Ta 00roBopeHHs

3rigHo 3 OTPUMaHUMHM JAHUMH, TTICIIS ITYYHOTO
MPOMOPOKYBAHHSI HaMOIIbIIEe Bif dil HU3BKUX
temriepatyp crpaxnamoTth ‘H.E. Beale’, ‘Golden
Wonder’, ‘Golden Carpet’. HalimeHIe nmomiko-
IkeHb otpumytoth C. vulgaris, ‘Dirry’, ‘Winter
Red’, ‘Alicia’.

Y koHTpoabHOMY BapiaHTi (—17 °C) 3arajib-
HUM CTYMiHb YIIKOIXKXeHHS naroHiB C. vulgaris Ta
KyJIbTMBapiB — He3HauHuit (Bix 6,4 % y ‘Dirry’
ta 6,8 % y C. vulgaris no 13,3 % y ‘H.E. Beale’)
(pucyHok). Yxe 3a temnepatypu —17 °C MoxHa
CITPOTHO3YBATH TEHACHIIIIO BIUTUBY HU3bKOI TEM-
TepaTypy Ha BUJI Ta KyJBTUBApH.

Cepen nocimigHuX 00’ €KTIB HaOIbIIIE TTOIITKO-
JUJIUCSI TKAHWHU OpyHbKM (TabJ1. 1), pelra TKa-

HUH — Maif’ke OJHAKOBO B YCiX JOCJIiIXKEHUX
o0’exTiB. ¥ KkynsruBapiB H.E. Beale, Red Star,
Silver Knight, Golden Carpet, Golden Wonder
HU3bKa TeMIlepaTypa 3HaUYHO BIUIMHYJIA Ha alli-
KaJIbHY YacTUHY naroHa. Lli 7aHi 30iratotbcs 3 Bi-
3yaJIbHOIO OLIiIHKOIO 3UMOCTIMKOCTi: BiI3HaueHO
MigMep3aHHSI BEPXiBOK caMe y 1IUX KyJIbTHUBapiB,
3a BuHATKOM ‘Golden Carpet’. Y C. vulgaris y KOH-
TPOJILHOMY BapiaHTi yacTKa YIIKOJIXEHb Oyia
OJIIHI€I0 13 HaliMeHIINX — Bin 5,2 % (BepxiBKa) 10
8,0 % (bpyHbKa).

ITpu npomopoxkyBaHHi 10 —25 °C KoedillieHT
MOIIIKO/>KEHHSI TKAHWH ITaroHiB MOPiBHSIHO 3 KOH-
TpoJIEM 3HA4YHO 30iyIblIyBaBcst — y 3 abo 4 pasu
(nuB. pucyHok). HaliMeHIlle MOIIKOMXKYBaIMCS
3pasku C. vulgaris, ‘Silver Knight’, ‘Bonita’ (mo
33,5 %), naiibinbiie — ‘Golden Wonder’, ‘Red
Star’, ‘Golden Carpet’ (1o 43,6 %). 3a i€l Tem-
rnepartypu, sIK i IIpu IonepeHii, 4iTKo crnocTepi-
raBcsl BIJIMB MOPO3y Ha OpyHbKY. YacTka 1i yIko-
mxeHHs1 y kKyasruBapiB H.E. Beale, Alicia, Red
Star, Golden Carpet Oyi1a KpUTUYHOIO (MTOHA.
50 %). Y Bcix pociaimHuX 00’€KTiB 3HAYHOIO Mi-
POIO TIOLIKOJIKYBAIUCS BepXiBKa MaroHa Ta TKa-

Tabauysa 1. CTyninp yIKomKeHHs pi3nux yactud narona C. vulgaris Ta iioro KyJIsTUBapiB

Table 1. Degree of injury to different parts of shoot of C. vulgaris and its cultivars

CryI1iHb MOIIKOIXEHHS, %

YacTrHa maroHa t,°C
MiHiMaJIbHU MaKCUMaJTbHUI
BepxiBka -17 4,8 (‘Dirry’) 13,4 (‘Golden Wonder’)
CepenHs yacTUHA 4,8 (‘Dirry’) 13,6 (‘H.E. Beale’)
Po3spi3 kpi3b By3on 6,0 (‘Dirry’) 11,6 (‘H.E. Beale’)

bpyHbka

8,0 (C. vulgaris)

14,0 (‘H.E. Beale’, ‘Bonita’, ‘Golden
Wonder’)

41,0 (‘Golden Wonder’)

39,4 (‘Golden Carpet’)

40,6 (‘Dirry’)

58,0 (‘Red Star’)

61,0 (‘Golden Wonder’)

49,2 (‘Golden Carpet’)

51,4 (‘Golden Carpet’)

70,0 (‘Silver Knight’)

BepxiBka =25 24,8 (C. vulgaris)
CepeHs yacTuHA 17,2 (C. vulgaris)
Po3pi3 kpi3b Byzon 22,0 (C. vulgaris)
Bpynbka 34,0 (‘Silver Knight’)
BepxiBka -30 42,2 (‘Red Star’)
CepenHs yacTuHa 42,0 (‘Dirry’)

Po3pi3 kpi3b Byzon 43,8 (‘Red Star’)
Bpynbka 48,0 (‘Winter Red’)
BepxiBka =35 56,2 (‘Silver Knight’)

CepeHs yacTuHa
Po3pi3 kpi3b Byzon
bpyHbka

49,0 (‘Golden Carpet’)
55,2 (‘Silver Knight’)
66,0 (‘Bonita’)

72,6 (‘Red Star’)

65,2 (‘Golden Wonder’)

67,8 (‘Golden Wonder’)

80,0 (‘Winter Red’, ‘Golden Wonder’)
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Injury of shoots, %
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Calluna H.E. Beale Alicia Dirry  Red Star  Silver Bonita  Golden Mullion Winter  Golden
vulgaris Knight Carpet Red Wonder
Object of research

B Control (—17°C) 0-25C m-30°C W -35°C

3arajJibHUi CTYMiHb MONIKOIXKEHHs ONHOPiYHUX NaroHiB C. vulgaris Ta 10ro KyJbTUBapiB

The general degree of injury to annual shoots of C. vulgaris and its cultivars

HUHM BYy3J1a, TOi SIK CepelHs] YacTMHA IaroHa
nocTpaxaana HaiiMeHIle (ouB. Ta6u. 1). Yactu-
Hu naroHa C. vulgaris 3a i€l TeMIiepaTypu 3a3Ha-
JI1 HaliMEHIITMX TTOIITKOIKEeHb IMMOPiBHIHO 3 KYJIb-
tuBapamu (Bin 17,2 % (cepedHst 4yacTHHA Maro-
Ha) no 24,8 % (BepxiBka marony) i 36,0 %
(6pyHbKa)).

BinblricTh JOCTiIXKYBaHUX KyJIBTUBAPiB CUIb-
HO MNOLIKOKYBAJIMCS 3a il TeMIepaTrypu IIpo-
mopoxyBaHHs —30 °C, ocobnuBo ‘Golden Won-
der’ Ta ‘Golden Carpet’ (CTyIIiHb YIIKOIXXEHHS
maroHiB — 53,3 Tta 55,3 % sinnosigHo). Criiiki-
mmmMu oynu KyastuBapu Red Star, Dirry, Winter
Red (muB. pucyHok). OgHopiuHi marouu C. vul-
garis omkoamncst cyrreBo (49,9 %). bpyHbka,
SK i B IIONEepeaHiX BapiaHTax, IMOILIKOIXKYyBajacs
Haioinbme. Hanpuknan, y ‘Silver Knight’ moka3s-
HUK yIIKOmKeHHs1 ctaHoBuB 70 %. Takox crio-
cTepirajiyd 3HaYHMI BIUIMB HU3bKOI TeMIIEpaTypu
Ha BepxiBKy rarona ‘Golden Wonder’ (61 %), sax
i B monepeaHboMy BapiaHTi. CTyMiHb YIIKOIKEH -
Hs yactuHM naroHa C. vulgaris yHacnigoxk mii
temneparypu —30 °C He BiApi3HSIBCS CYTTEBO Bil
TaKOTIO KyJbTHUBApiB (AuUB. Ta01. 1).

3a temrneparypu —35 °C cmocrepiraiyd 3aru-
0eJib MOHaJ MOJIOBUHU TKAHWH OJHOPIYHUX Ta-
roHiB C. vulgaris Ta KynsTuBapiB. HaliMeHII 4yT-
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JIMBUMM 10 Jii 1€l TeMnepatypu Oyl 4acTUHU
naroHa ‘Silver Knight’, HaituyTauBimmmu — ‘Gold-
en Wonder’ (muB. pucyHOK). fIK i B mmonepemaHix
BapiaHTax, HaliOUIbIIIE MOIIKOMXKYBaJIUCS OpYyHb-
Ka Ta BepxiBKa maroHa (ousB. Taou. 1).

3i 3HMKeHHsIM Temnepatypu 1o —30 i —35 °C
BiIMiHHICTb 3a CTYIIEHEM YIIKOMKEHHST MixX 00’ €K-
TaMM CTa€ MEHIIOIO, HiXX Y KOHTPOJIbHOMY Ba-
piaHTi Ta 3a Temmepatypu —25 °C.

Ha TkaHumHax mocCmimHUX 3pasKiB disi MOpPO3y
BUSIBIJIACS I1O-Pi3HOMY (Ta0II. 2).

V naroHiB Ky/nbsTUBapiB 3a il HU3bKOI TeMIie-
parypu (—17 °C) y npupoaHux yMoOBax HaiOiab-
1Ie TOIIKOKyBalacs CepleBMHA OMTHOPIYHUX
naroHis, toxi sk y C. vulgaris — Kopa IaroHis. ¥
BCiX 00’€KTiB HaliMeHIIIe YIIKOIXKYBaBCs KaMOiii:
y C. vulgaris, ‘Alicia’ ta ‘Dirry’ cTymiHb #oro
VIIKOIKEHHST CTaHOBMB (), y PEeITH KyJIbTUBA-
piB — Big 4 mo 12 %.

3a 1abopaTOPHOTO BUIIPOOOBYBAHHSI TeMIIE-
parypoio —25 °C IoLIKOIKEeHHSI TKAHUH CYTTEBO
soinburyBanucsd. Y C. vulgaris, ‘Alicia’ i ‘Dirry’
CTYIiHb MOIIKOMXKEHHS KamOil0 30UIbIIMBCS A0
19,3, 30,01 40,7 % BiOMoBigHO, Y PEIITH KyJIbTH-
BapiB — vy 7, 8, iHogi — y 10 pa3iB mopiBHSIHO i3
KOHTpOJIbHUM BapiaHToM. IToka3HMK MOpPO3HO-
ro ypaXXeHHs1 KOpU B CepeIHbOMY 301IbIIUBCS Y
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4 pasu (Binm 34,0 mo 42,7 %) MopiBHSHO i3 TemIie-
parypoio —17 °C i Maiixke B ycix 00’€KTIiB I1OCiB
nepiie Micuie 3a ypaxkeHHsIM. Y C. vulgaris TRAHWHU,
30KpeMa Kopa, ypa3uiucs HailMeHIle TOpPiBHSI-
HO 3 KyJbTUBapaMu. B ycix mocmimxkeHnx o0’ek-
TiB cepleBUHA CTpaxKJaa Bif il HU3bKOI TeMIie-
patypu HaiiMeH1e. ‘Golden Carpet’ 3a3HaB Haii-
GIMBLIMX YpaxXeHb KopH Ta KaMbito (42,7143,3 %
BiZITTOBiTHO).

3HukeHHs TemnepaTypu 1o —30 °C Hailoinb-
11Ie BIUIMHYJIO Ha KaMOiii maroHiB. BiH OyB mo-
LIKOIXKEeHU 611b HiX Ha 50 % y Bcix 00’ €KTIB,
Haiibinbire — y ‘Golden Wonder’ (58,7 %). Kopa
ypakajacsl MeHIle, ajie CTYMHiHb il YIIKOIKEHHS
o0yB kputnuHum masg C. vulgaris Ta OiIbLIOCTI
KyJabTHUBapiB, ocobiauBo mwig ‘Golden Carpet’
(56,7 %). Tpete Miclie 3a ypaxXeHHsIM TTocimaa
JepeBUHa, TOi SIK CepleBMHA YIIKOIXYyBauacs
Haiimene (Bix 21,3 mo 31,3 %).

ITpu npomopoxyBaHHi 10 —35 °C, Tak caMo, SIK
i TIpM MoTIepeIHil 3a1aHilt TemMIiepaTypi, 30111y~
BaJIoCsl VIIKOMXKEHHs KamOito Ta Kopu. [TopiBHSI-
HO i3 MoIepeIHIMU TaHUMM TOKAa3HMK MOPO3HO-
T0 YIIKOIKEHHSI KOPU 30UTBIINBCS B CEPEIHBOMY

Ha 15 %, kam6ito — Ha 19 %, nepeBUHM Ta ceplie-
BUHU — Ha 5 %, TOOTO HE3HAYHO BigPi3HSIUCS
Bim mokasHukiB 3a temmepatypu —30 °C. Kpu-
TUYHUX 3HAYEHb YIIKOMXEHHS IepeBUHU HAOY-
Bayio Juie y KyiabruBapiB Red Star ta Golden
Wonder (50,7 Ta 58,0 % BinnoinHo). Tak camo,
JK i 3a TonepeaHboi TeMneparypu, npu —35 °C
MaroHu BpaXkajaucsl 3a paxyHOK IOIIKOIKEHHS
KaM0ilo Ta KOpu. 3arajJbHUI CTYITiHb YIIKOMIXEHb
tkaHuH C. vulgaris He Bigpi3HSIBCA BiJ TaKoro
KyJIBTHBapiB.

®akTuyHy (MOJBOBY) OLIIHKY 3MMOCTIHKOCTI
POCIVH Bepecy 3BUYalfHOTO Ta HOTO KyJIBTUBAapPiB
y BIiIKpUTOMY I'PYHTi OYyJ10 MMPOBEAEHO IIPOTSITOM
2016—2017 pp. y HanionaibHoMy G0TaHIYHOMY
cany iMmeHi M.M. Ipumka HAH Ykpainu. Bi-
3yajibHa OLIiHKa MOLIKO/KeHb CTaHOBUJIA 2 Oajin
s pocauH KyiabsruBapiB Silver Knight, Golden
Wonder, Red Star, H.E. Beale — y Hux migmep3aiu
BEPXiBKM OJHOPIYHUX IMaroHiB. Y LIUX KyJIbTUBA-
piB Big3HayeHO HANOUIBIIMIA CTYITiHb YIIKO-
JIKEHHST BepXiBKM MOPIBHSHO 3 iHIIMMU 00’€K-
TaMHu y KOHTposbHOMY BapiaHTi (—17 °C). Cry-
MMiHb YIIKOJIXeHHs1 BepxiBku ‘Golden Carpet’ y

Tabauysa 2. CTyninb yIKOIKeHHs1 TKaHUH naroHa C. vulgaris Ta iioro KyJIsTMBapiB

Table 2. Degree of injury to different tissues of shoot of C. vulgaris and its cultivars

CryniHb MOIIKOIKEeHHS, %

Tkanuna t,°C

MiHiMaJIbHUI MaKCUMaJIbHUI
Kopa -17 7,3 (‘Dirry’) 13,3 (C. vulgaris, ‘H.E. Beale’)
Kambiit 0 (C. vulgaris, ‘Alicia’, ‘Dirry’) 12,0 (‘H.E. Beale’)
HepeBuHa 7,3 (‘Alicia’, ‘“Winter Red’) 13,3 (‘H.E. Beale’)
CepueBrHa 6,0 (C. vulgaris) 15,3 (‘Alicia’)
Kopa =25 23,3 (C. vulgaris) 42,7 (‘Golden Carpet’)
Kamb6iit 19,3 (C. vulgaris) 43,3 (‘Golden Carpet’)
HepeBuHa 23,3 (C. vulgaris) 39,3 (‘Golden Wonder’)
CepliieBuHa 18,7 (‘Alicia’, ‘Silver Knight’) 25,3 (‘Red Star’)
Kopa =30 46,0 (‘Red Star’) 56,7 (‘Golden Carpet’)
Kamb6iit 50,7 (‘Dirry’, ‘Red Star’) 58,7 (‘Golden Wonder’)
HepeBuHa 37,3 (C. vulgaris, ‘Red Star’, ‘Winter Red’) 45,3 (‘H.E. Beale’)
CepliieBuHa 21,3 (C. vulgaris) 31,3 (‘Silver Knight’)
Kopa -35 55,3 (‘Silver Knight”) 70,7 (‘Golden Wonder’)
Kambiit 64,7 (‘Silver Knight’) 78,7 (‘Dirry’)
HepeBuHa 37,3 (‘Alicia’) 58,0 (‘Golden Wonder’)
CepueBrHa 30,0 (C. vulgaris, ‘H.E. Beale’, ‘Alicia’, ‘Bo- 35,3 (‘Dirry’)

nita’, ‘Golden Carpet’, ‘Golden Wonder’)
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JJabopaTopHUX YMOBaX Maiixke He BiIpi3HSIBCS BiJl
TAKOro 3raJlaHuX BMIIE KYyJbTUBApiB, ajie B MO-
JIbOBMX YMOBaX MU He CITOCTEPirajiv iMoro ymko-
JKeHb Y 3UMMOBUM mepion. Ha Haury nymky, 1e
MOB’SI3aHO 3 TUM, IO BiH Ma€ HU3bKY PO3JIOTY
(opmy kyma (Bucora pociauH — 10—15 cm) i
B3MMKY BKPUTUI LIapOM CHIiry Ha BigMiHYy Bif
iHmmx kyabruBapiB. Jdnst C. vulgaris Ta iHIINX
KyJIbTUBapiB Bi3yajbHa OILiHKAa 3MMOCTiMKOCTI
craHoBuia 1 Gan (pociavHa Iepe3uMyBaja 0e3
MOIIKOIXEHD).

Cepen 00’eKTiB, y SIKMX OOMep3a€ BepxiBKa
naroHa, HU3bKi TOKa3HUKM MOPO3OCTIMKOCTI B
JlaboparopHux ymonax maiu ‘H.E. Beale’, ‘Gold-
en Wonder’.

BucHoBku

3a pesyabraramu JiabopaTOpHUX BUITPOOYBaHb
HU3BKUMU TeMIIepaTypaMu Ta CIIOCTEPEXKEHHIMU
3a repe3uMiBiielo B MpupoaHux ymonax, C. vulga-
7is Ta MOTO KyJIbTUBAapU € JOCUTh CTIHKUMU 10 il
HU3BKUX TeMmepaTyp B yMoBax [IpaBoOepexHo-
ro Jlicocreny Ykpainu. 3a remnepatypu —30 °Cy
J1abopaTOpHUX YMOBaX TKAHWHU OJHOPIYHMX Ma-
TOHIB JOCJiAHNX 00’ €KTIB CYTTEBO MOILIKOKYBa-
Jmcs. BindHadyeHO 3HaYHY BiAMIHHICTbh y CTYIICHI
YIIKOIKEHHS MaroHiB 3pa3KiB il HI€I0 TeMITe-
parypu —25 °C y nabopatopHux ymoBax. ITopis-
HSTHO i3 YITKO/IKEHHSIM Y KOHTPOJIBHOMY BapiaHTi
BiH 30iibIIyBaBCcs B 3 pas3u, y AesIKMX KyJbTUBa-
piB — y 4 pasu. Pocnunu C. vulgaris € criiikimumu
IO Nil HU3BKUX TEMIIepaTyp, HiX KyJIbTHBApWU.
Cepen ocTaHHIX HaOiIbIIe Bif il HU3BKMX TEM-
nepatyp crpaxnamu ‘H.E. Beale’, ‘Golden Won-
der’, ‘Golden Carpet’. HalimeHIIIe TTOIIKOMKEHD
otpuManu ‘Dirry’, “‘Winter Red’, ‘Alicia’.

I3 yacTMH maroHa HaiOinbIle Bif Aii HU3bKUX
TeMITepaTyp cTpaxiaaa OpyHbKa, 1110 TTOB’SI3aHO,
UMOBIpHO, i3 JOBI'MM IIPOLIECOM POCTY i PO3BUTKY
LbOTro opraHy. YyTJIMBUMU A0 Aii HU3bKUX TEMITE-
paTyp € BepxiBKa ITaroHa i TKaHWHU By3ja. Haii-
MEHIIIE CTpaXKIajaa CepeaHs yacTuHa rmaroHa. [1pu
3HWXKEHHI TEMIIEpaTypu HaulOiIbIe Bpaxkaaucs
Kopa Ta Kamb0ilt, 1110 Moxke OyTu ITOB’sI3aHe i3 iX
TIPOJIOHTOBAHOIO (PYHKITIOHAJIBHOIO aKTUBHICTIO.

3a Temneparypu —25 °C HaiiOIbIIIE MOIIKO-
JI>KeHb BUSIBJIEHO B KOpi Ta KaM0Oii. 3a TeMmepary-
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pu —30 ta —35 °C y Bcix 00’€KTiB HaliOiJIbIIIE T10-
LIIKOMXKYBaBCsl KaMOilt, HaliMeHIlIe — CeplieBHHA.
OTXe, MaroHu yLUIKOMXYBaJIUCs 32 TeMIIepaTypu
Hix4ye 3a —25 °C mepeBaXXHO 3a paXyHOK ypa-
KEHHST KaM0Oilo Ta KOpHu.

JlaHi nabopaTOpPHOIo JOCHiIXEHHSI MOpPO30-
CTIHAKOCTI 30iraymcs 3 pe3yJibraTaMy Bi3yaJibHOI
OLIiIHKM 3UMOCTIiHKOCTI, 3TiJHO 3 SIKOIO BiJ 3UMO-
BUX YMOB Haii0inblIe crpaxaanu ‘Silver Knight’,
‘Golden Wonder’, ‘Red Star’, ‘H.E. Beale’. C. vul-
garis Ta iHun KyasruBapu (Winter Red, Dirry, Mul-
lion, Alicia, Bonita) 1odpe BUTPUMYIOTh 3UMOBI
yMmoBH IIpaBo6epexxHoro Jlicocteny Ykpainu.
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! HarmoHastbHBI 6OTAHMYECKUI Cal UMEHU
H.H. Ipumnko HAH Ykpaunsl, Ykpauna, . Kues
2 Uucrutyt canoBoacrsa HAAH Ykpausi,
Vkpauna, . Kues

OLIEHKA MOPO30- U 3MMOCTOMKOCTHU
CALLUNA VULGARIS (L.) HULL 1 ETO
KYJIETUBAPOB B YCJIOBUSIX ITPABOBEPEXXHOM
JIECOCTEIIN YKPANHBI

Ieap — nccnenoBatb Mopo3ocToiikocTb Calluna vulgaris
(L.) Hull 1 ero KyJasTMBapoB METOIOM MPSIMOTO Jabopa-
TOPHOTO ITPOMOPAKMBAHUS OJHOJIETHUX ITOOETOB U CpaB-
HUTb MOJlyYeHHbIE JaHHBIE C pe3yJibTaTaMu (haKTU4eCKOi
(110J1€BOIA) OLIEHKM €T0 3UMocTOiKOoCTH B 2016—2017 1.

Marepuan u Metoapl. OOBEKTHl MCCIENOBAHUI —
C. vulgaris v 10 ero KynsTuBapoB (Alicia, Mullion, Golden
Carpet, Golden Wonder, Winter Red, Dirry, H.E. Beale,
Red Star, Silver Knight, Bonita) u3 komekuuu Hauno-
HaJlbHOro OoTaHuyeckoro cana umeHu H.H. Tpumiko
HAH Ykpaunsl. [IpomopaxxnBaHue mo6eroB NpoBOANIN
B Jlaboparopuu ¢hu3nosoruu pacteHuit MHcturyra cago-
BoactBa HAAH VYkpauHbl B XOJOAMIBLHON Kamepe st
Hay4HbIX uccienoBanuii «CRO/400/40». [ToneByio 3umMo-
CTOKOCTh OLICHUBAJIM BU3YaJIbHO IO 8-0aJNTBHOM 1IKaJIe
C.4. Cokonosa B 2016—2017 rr.

Pesyasrarsl. OripeziesieHa MOTeHIMAIbHAST MOPO30CTOM -
kocTb C. vulgaris n ero KyJbTUBApPOB C IIOMOIIIBIO JIabopa-
TOPHOTO METOAA MPSIMOTO TPOMOPAKUBAHUS ITOOETOB.
YcraHOBJIEHa CTeTNeHb TOBpPEXIeHUS (DI03MBI (KODHI),
KaMOusl, KCuieMbl (IpeBECUHBI), CEpALIEBUHBI B aIM-
KaJIGHOM U CpeiHeil yacTu Tiobera, B pa3pese uepes y3el, a
TaKxKe TKaHel MOYKHM (C TTOMOILbI0 OMHOKYJISIPHOTO MUK-
pockomna). BeisieneHo, uro C. vulgaris n ero KyJasTUBapbl
XapaKTePU3YIOTCSI pa3HOU CTETICHBIO MOPO30CTOMKOCTH.

BoiBogpl. C. vulgaris v ero KyJsTUBapHhI SIBJSIOTCS JOCTa-
TOYHO MOPO30YCTOMYMBBIMHU B YCTI0BUSX [1paBobepekHOM
Jlecoctenu Ykpaunsl. Pactenus C. vulgaris 6osee ycroitun-
BBl K JICUCTBUIO HU3KUX TeMIIepaTyp, YeM KYJIETUBAapHI.
Hawnbonee 4yyBCTBUTENBHBIMU K JAEUCTBUIO MOPO3a SIBJISI-
JOTCSI TTOYKA W anmvKalibHast yacTh rmodera (mo 80,0 u 72,6%
COOTBETCTBEHHO), HAaUMEHEEe IyBCTBUTEIILHON — CpEmHSIS
YacTb obera B pa3pese uepe3 Mexa0y3aus. bobiiie Bcero
OT JIeVICTBUST HU3KUX TEMITEpATyp CTPaTav PACTEHWSI KYJTb-
tuBapoB H.E. Beale, Golden Wonder, Golden Carpet. Hau-
Oonee ycroituuBbiMu Obutd C. vulgaris, ‘Dirry’, “Winter
Red’, ‘Alicia’. ¥ 601bIIMHCTBA UCCIETYEMBIX KYIETUBAPOB
6osbie 50 % TKaHeil OMHOJNIETHUX ITOGETOB IMTOBPEKIAIOTCST
npu temmeparype —30 °C, 3amaHHON B JTaOOPaTOPHBIX
yenoBusx. Ilo pesynasrataM BU3yaJbHOW OLIEHKH 3MMO-
CTOMKOCTHU, OT 3MMHUX YCJIOBUI OoJiee Bcero crpanaiu “Sil-
ver Knight’, ‘Golden Wonder’, ‘Red Star’, ‘H.E. Beale’.

Kitouessie cnoBa: Calluna vulgaris, xynsrusap, jgabopa-
TOpHOE TIPOMOpakMBaHUE TOOETOB, Jeq000pa3oBaHue,
aHaTOMO-MUKPOCKOITYecKast OlIeHKa, 3MMOCTOUKOCTD.
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I M.M. Gryshko National Botanical Garden,
National Academy of Sciences of Ukraine,
Ukraine, Kyiv

2 Institute of Horticulture, National Academy
of Agrarian Sciences of Ukraine, Ukraine, Kyiv

ESTIMATION OF FROST AND WINTER
RESISTANCE OF CALLUNA VULGARIS (L.)

HULL AND ITS CULTIVARES IN CONDITIONS
OF RIGHT-BANK OF FOREST STEPPE OF UKRAINE

Objective — to investigate the frost resistance of Calluna
vulgaris (L.) Hull and its cultivars by the method of direct
laboratory freezing of annual shoots. Compare with field
studies of winter hardiness of it in 2016—2017.

Material and methods. Objects of research are C. vul-
garis and its 10 cultivars (Alicia, Mullion, Golden Carpet,
Golden Wonder, Winter Red, Dirry, H.E. Beale, Red Star,
Silver Knight, Bonita) from the collection of M.M. Gryshko
National Botanical Garden of the NAS of Ukraine. The
shoots were freezed in the laboratory of plant physiology of
the Institute of horticulture of the NAAS of Ukraine in the
refrigerating chamber «CRO/400/40». Field winter hardi-
ness was assessed visually on 8-point scale of S.Ya. Sokolov
during 2016—2017.

Results. The potential frost resistance of C. vulgaris
and its cultivars is determined using the laboratory meth-
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od of direct freezing of shoots. The degree of damage to
phloem (cortex), cambium, xylem (wood), cores in the
apical, middle part of the shoot, in the section through the
node, and bud tissues was determined using binocular mi-
croscope. It was revealed that common heather and its
varieties are characterized by different degrees of frost re-
sistance.

Conclusions. C. vulgaris and his cultivars are sufficient-
ly frost-resistant in conditions of Right-Bank of Forest
Steppe of Ukraine. C. vulgaris plants are more resistant to
low temperatures compared to cultivars. The most sen-
sitive to the effect of frost are the bud and apical part of
the shoot (up to 80.0 and 72.6 %, respectively). The least
sensitive is the middle part of the shoot in the section
through the internode. Plants of the cultivars H.E. Beale,
Golden Wonder, Golden Carpet suffer the most from
the effect of low temperatures. C. vulgaris, ‘Dirry’, ‘Win-
ter Red’, ‘Alicia’ had less damage. More than 50 % of tis-
sues of annual shoots are damaged at temperature —30 °C
set in the laboratory conditions. According to a visual as-
sessment of winter hardiness, the cultivars Silver Knight,
Golden Wonder, Red Star, H.E. Beale suffer the most
from winter conditions.

Key words: Calluna vulgaris, cultivar, laboratory freezing
of shoots, ice formation, anatomical-microscopic assess-
ment, winter resistance.
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VIIK 581.8:581.5:582.623.2
H.M. JAHWJIbYYK', O.B. JAHWJIbYYK?

! KpuBopi3bkuii 6otaniunuii cax HAH Ykpainu
Vkpaina, 50089 m. Kpuswuit Pir, Byn. Mapiraka, 50

2 loneupkuit 6oraniunmii cax HAH Ykpainu
Ykpaina, 50089 m. Kpusuii Pir, Bys1. Mapinaka, 16A

OCOBJIMBOCTI CE3OHHOT TMHAMIKH
BOJIOOBMIHHUX MMPOITECIB Y BUJIB POJTY POPULUS L.
Y IEHIPAPIi KPUBOPI3LKOTO BOTAHIYHOTO CAITY

Mema — docaioumu ocobaugocmi 00000MIHHUX NPoOYECi 6 ACUMINAYILIHOMY anapami monoas, iHmMpooyKo8anux y deHopapii
Kpuesopizvkoeo bomaniunoeo cady HAH Ykpainu.

Mamepiaa ma memoou. O6’ckmom docaioncerv 0yau 3MIHU CIAHY 800H020 pedxcuMy (00600HeHicmb, 800HUIL degiyum, 6000-
VIMPUMY8aAbHA 30amHiCMb) Monoab, iHmpodykosanux y denopapii Kpueopizvkoeo bomaniuroeo cady HAH Ykpainu: Populus italica
Du Roi, P. deltoides W. Bartram ex Marshall, P. simonii Carriére, P. candicans Aiton, P. bolleana Carriére. 3anyueni 0o exchepumeHn-
mie eudu 6yau npedcmaeneni ocoounamu opyeoeo kaacy 6ixy (0o 20 pokie). Busnauenrs 36’33aHoi ma 8inbHOI 600U 8 POCAUHHOMY
mamepiani npogodunu pegpaxmomempuunum memodom 3a H.A. Tycesum (1960). 3acanrvny kinvkicmos o0u, 6000ympumysanshy
30amuicmy i 600HULl Oegiyum acuminayilinoeo anapamy monoab U3HAYAAU 3a2dNbHONpuiHAmuUMU memodamu (becconosa,
2006). Y docaidax euxopucmogysanu AUCMKU pOCAUH, 8I0IOPaHI i3 cepedHboi YacmuHu KPOHU Ni6OeHHO-3aXIOHOI eKCNO3UUL.

Pesyavmamu. 3azansha 06600nenicms aucmkie P. bolleana i P. italica y uepeni na 20—40 % nepesuuyysanra maky Aucmgie
P. deltoides, P. simonii ma P. candicans. Y nepiod 3 uepens 0o éepecHs cnocmepizanu smeHueHHs 008600HeHOCII 00CAi0NCy8a-
Hux eudie monoav. Haiibinvuie 3nudxcenns 3aeanbhoeo emicmy 6odu é aucmiax monoasv (ha 15—20 %) nopiensno 3 uepenem
6io3nauene y P. deltoides, P. candicans ma P. simonii, siki 6 mexcax npupoonoeo apeany (Ilieniuna Amepuxa i lasexuii Cxio)
3pocmaroms y 360404ceniuux micysx. Haiimenwe 3aeanrvra 066001enicms 3nu3utacs y cepedrvoasiiicokux eudie P. bolleana
i P. italica — 0o 10 %. Y nepiod 3 uepens 0o cepnus 8i00y8aA0Cs 3MEHUEHHS 8MICIY 8iAbHOI 600U Ma 30inbULeHHS — 36 I3AHOI.
Y P. italica i P. bolleana 36’s3arn0i 600u 6yn0 ¢ 1,1— 1,2 pa3zy Ginvwe, ninc y P. candicans, P. deltoides ma P. simonii, wjo ceio-
4yUms NPo MEeHULy NPUCMOCOBAHICMb OCMAHHIX 00 nocyXu. Y cepnHi 6 ycix 00¢ai0xncy8aHux monoab NOKA3HUK 600H020 deghiyu-
my nepesuuysag oesneune snauenns 10 % i cmanosue 10,4—19,1 %. Haibinvwum 600nuil deghiyum 6ys y monons, aki npu-
POOHO 3pOCMAiOMb Y 36040MCEHUX MICUAX 3 noMipHUmMU memnepamypamu, — P. simonii, P. candicans i P. deltoides ma y
2,0—2,5 pa3y nepesuuyysas nokasnuk Ha nodamky aima. Y P. bolleana i P. italica, 3a3nauenuil nokasznuk 30inbuiuécs 6 ceped-
Hoomy 6 1,6 pazy. Haiibinvwi nokasHuxu 6000ympumyeanvHoi 30amnocmi ¢ monoaws 3agixcoearo 6 ueperi. Buwa éodoympu-
myeanvHa 30amuicme aucmkig y P. bolleana ma P. italica dae im 3moey npomucmosmu 3He600HEHHIO 3a HECNPUSMAUBUX YMOB
i € noxasnuKom ix adanmauii 00 ymMoe 3p0CMaHHs.

Bucnoeok. Haiicmiiikiwi 0o Hecnpusmausux ymog 36010xcenHs — P. bolleana i P. italica, 6 axux cnigsionouwenHs npo-
yecie 600H020 0OMIHY € ONMUMANLHUM: BUCOKUL NOKA3HUK 00800HeHOCMI MKAHUH, HU3bKe 3HA4eHHs | meHOeHyis 00 3HU-
JCeHHS 0eHHO20 800H020 Oehiuumy npomseom eecemayii, 30amHicms 00 YACMK08020 8IOHO8ACHHS 00800HEHOCMI MKAHUH
npu nocaabaenHi 0ii cmpecogoeo HUHHUKA.

KmouoBi ciioBa: Populus L., iHTpomyKiiist, TOrogHO-KJIiMaTUIHI YMOBH, BOTOOOMIHHI IpoliecH, aCUMIISLIHWIA armapar,
MOCYXOCTIMKICTb.

31aTHICTh POCIMH YUHUTH OMip eKCTpeMaIbHUM
YMOBaM 3pOCTaHHSI, IPUCTOCOBYBATUCS 10 HUX i
30epiraTy CBili XWUTTEBMI IOTEHIliaJl — OAHA 3
BU3HAYaJIbHUX YMOB iCHYBaHHSI OpraHi3my, sika
3aJIEKUTh BiJl MOXJIMBOCTI peali3yBaTh 3aX1UCHO-
NPUCTOCYBaJIbHI MeXaHi3MM, TOOTO aganTyBaTH-
Csl 10 pi3HOMAaHITHUX CTPECOBUX BIUIMBIB.

© H.M. JAHWJIbY VK, O.B. JAHUJIBYVYK, 2018
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VY crenogiii 30HiI Ykpainu, a came Ha Kpuso-
pixcKi, Mpo0JIeMOIO CTIMKOCTi POCIMHHUX KYJb-
TypiTOLIEHO3IB € HEOOXiTHICTh JOCTATHHOIO MIJISI
XKUTTEISIBHOCTI POCINH BOJONOCTaYaHHS, SIKe
BU3HAYAETBCSI CTYIEHEM BOJIOTOJIIOOHOCTI poc-
JIMH Ta MOrOAHUMH YMOBaMU B TIepioJ aKTUBHOIL
BereTauii. Y KiJbKiCHOMY CIiBBIZHOIIIEHHI Boma
MocijJae JOMiHYyI04Ye IMOJIOXKEHHS cepell XiMiYHUX
crionyK. 1 BMicT y TKAaHMHAX POCIMHYU CTAHOBUTD
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10 70—99 % Bin cupoi macu [2]. Tomy 3’sicyBaHHS
noTpedu y HeOoOXiaHIN KiJIbKOCTi BOJIOTH 3aIexK-
HO BiJl TeMIiepaTypH i yMOB 3BOJIOKEHHSI Berera-
LiAHOTO Mepioay Ma€ BaxKJIMBE 3HAYECHHS IS TTi/I-
TPUMaHHS XUTTE3NATHOCTI POCIUH y MOCYIILIN-
BUX YMOBaXx.

OnHMM 3 KpUTEpiiB (PYHKIIIOHATBHOTO CTaHY
POCJIMH 32 YMOB Ti[pOTEPMiUHOIO CTPECY MOXE
OyTH IMOKa3HUK OOBOMHEHOCTI TKAHUH JIUCTS.
bararema gocinigHMKaMu 3arajibHa OOBOTHEHICTh
TKaHWH BUKOPUCTOBYETHCS SIK BaKJIMBUIA TTOKa3-
HUK BOJIOOOMiHY, 3 SIKMM TTOB’sI3aHi iHIIi (i3io-
JIOTiUHi TIpouecu Ta OioXiMiuHI peakiii B poc-
JIMHHMX KiiTiHax [3, 17].

Binomo, 1110 TOMnoJ1i BUOArIMBI IO BOJIOTH, alIKe
iX MPUPOAHUMM apeajiaMU € BOJIOTi MicClle3poc-
taHHs [5]. [Ipu BupollyBaHHI MpU iHTpOAYKILii
3a MeXXaMu IPUPOIHUX apealliB BOHU OMUHSIIOTh-
cs1 B HOBUX ITPUPOIHUX YMOBax. B ymoBax crero-
Boro IlpumHinpoB’st TOmoli 4acTo ITOTepHaloTh
Bi HecTadi BOJIOTM B I'PYHTI Ta IIOBITpi: BimOyBa-
€TbCS 3HUXEHHS 1X POCTY, BCUXaHHS OKPEMMX
rijioK ab0 HaBITh LUIIUX AEPEB, 3HIKEHHS ILI010-
HoIIeHHs To1o. BogHuit 0OMiH pocrMH Ma€ BUAO-
crietmdiyamii xapakrep. Tak, y pooorax 1.O. CeH-
yymmHoi, 1.0. 3aiinesoi, JI.I. Jonrosoi, I'1. T1a-
xomoBa, B.K. be3yrioBa BcTaHOBJICHO $SIK BiIMiH-
HOCTI y TIOKa3HMKax BOIHOTO OOMiHY B Pi3HMX
BUJIiB POCJIMH B OJHAKOBUX YMOBaX, TakK i iX cxo-
XKiCTh y POCJIMH, SIKi MalOTh CIiJIbHUI apeai, ajie
3pOCTalOTh Y pi3HUX yMoBax [6—8, 12, 13].

Meta — mocmimuT ocoOJMBOCTI BOTOOOMIH-
HUX TpPOLIECiB y acUMIsLiiHOMY amaparti To-
MoJb, IHTPOAYKOBAHUX Yy OeHapapii KpuBopiss-
Koro 6otaHiyHoro caxy HAH Vkpainn.

Marepian Ta MeToau

HochimKeHHsT TPOBEJAEHO MPOTSITOM OJHOTO Be-
reTalifHoro Tepiomy B Pi3HMX 3a BOJIOro3ades-
MeYeHHSIM ymMoBax (Taor. 1):

— HOPMAJIbHOTO 3BOJIOXKEHHSI — 3 KBIiTHS 10
JIpyroi aeKkagyd TpaBHsS, KOJU KiJIbKiCTb OMajiB
OyJia B MexXax cepeaAHboOaraTopiyHMX JaHUX;

— HaaMipHOTO 3BOJIOXEHHS — i3 cepeauHu
TpaBHSI A0 KiHIISI YepBHSI, KOJIU KiJIbKiCTh OMaiB
nepeBUIlyBaJia cepeaHboOaraTopiuHi JaHi Maii-
e BIBIiYi;

— TIOCYXM — 3 JIMITHSI 10 3KOBTHSI, KOJIU KiJib-
KiCTb onafiB Oysia B 2—5 pa3iB MeHIIIa MOPiBHSIHO
i3 cepeIHpOOAraTOPiYHUMM JTAaHWUMMU, 1110 TTIPU3BE-
JIO 10 3acyXu B Tepioa ¢hopMyBaHHsSI BereTaTUB-
HUX OpPTaHiB TOIOJb i HE JaJ0 3MOTHA POCIUHAM
0e3 cTpecy BBIliTH B MEPioj CIIOKOIO.

O0’eKTOM HOCTiIXKEeHb OYJI 3MiHU CTaHY BOM-
HOTO pexXuMy (0OBOJHEHICTb, BOMHUM Ne(illuT,
BOJOYTPUMMYBaJIbHA 3JaTHICTb) POCJIMH, iHTPOIY-
KOBaHUX y AeHapapii KprnBopizbkoro 60TaHiqHO-
ro cany HAH VYxpainu. JocaigkeHHs TpOBOaAU-
JIU Ha TakKux Buaax tomojb: Populus italica Du
Roi, P. deltoides W. Bartram ex Marshall, P. simonii
Carriére, P. candicans Aiton, P. bolleana Carrié-
re, IKi mMpeacTaBieHi o0CoOOMHaMU APYToro KJjacy

Tabauys 1. TIopiBHSHHSA cepeiHiX METEOPOJIOriYHNX NOKA3HUKIB 32 2016 p. Ta cepeHbOOAraTOPIYHMX

JIAHMX 32 Mepiojl AaKTUBHOI BereTalii poCJauH

Table 1. Comparison of average meteorological indicators (2016) and every data for the period of active vegetation of plants

. . . *
CepeaHi MeTeopoJIoTiuHi moKasHuKu 3a 2016 p.

. . ek
CepenHbobOaraTopiuHi MNoKa3zHUKU

Micsup
Temnepatypa nositpsi, C | KinbkicTs omanis, Mm Temmnepatypa nositpsi, C KinbkicTs onanis, MM
KBiteHb 13,1 39,0 9,2 36,0
TpaBeHb 16,1 80,4 15,8 43,0
YepBeHb 21,6 56,4 19,1 68,0
JIunenn 23,4 10,0 21,6 52,0
CeprieHb 23,4 14,2 21,0 47,0
Bepecenb 16,3 15,6 15,5 39,0
2KoBTeHb 7,4 18,8 8,9 35,0

* . es . . . £ . . e
Jani meteocTtaHiii «Davis 6152C Vantage Pro2» KpuBopi3bkoro 60TaHiUHOTO cafy; JaHi aBia-MeTeocTaH1Iii JlozyBaTka

(M. Kpuswmii Pir) 3a 1980—2005 pp. [16]
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Biky (mo 20 pokiB), MalOTb pi3He OOTaHiKO-reo-
rpadiyHe MOXOMKeHHSI, HaJIeXKaTh IO Pi3HUX CeK-
il Ta BiIpi3HSIOThCS 3a CTIHKICTIO IO MPHUPOJI-
HUX YMOB CTEIIOBOTO PETiOHY.

MomHitopuHrosa aiassHka (meHapapiit Kpuso-
pizbkoro 6oraniyHoro cany HAH Ykpainu) po3s-
TalioBaHa Ha TepuTopii TepHIBCbKOro paiioHy
M. Kpusnii Pir 3a MexxaMu caHiTapHO-3aXUCHOI
30HU [TiBHiYHOTO TripHUYO-30arauyBajlbHOIO KOM-
OiHaTy Ha BiJCTaHi IMOHA 5 KM BiJ JzKepeJa eMi-
ciii Ta moHan 20 KM Big mxepena emiciii LleH-
TPaJILHOTO TipHUYO0-30arauyBaJibHOIo KOMOiHaTYy.

Penbed MicueBocTi piBHUHHUN. [pyHTH Ha MO-
HITOPUHTOBIH AiISHILI HaJleXXaTh 10 BiAAiIy MpHU-
POIHUX I'PYHTIB i XapaKTepU3YIOThCSI SIK YOPHO-
3eM 3BMYAMHUWI, MAaJIOTYMYCHUIA, CEpEAHbO3MMU-
TUI, BaXXKOCYIJIMHUCTUM HA JE€COBUX MAaTEPUH-
cbKuX nopojax [14, 15].

BusHauyeHHs 3B’513aHO1 Ta BiJIbHOI BOJU B pOC-
JIMHHOMY Martepiajli MpoBOAWIN pedpaKTOMET-
puuHuM MetogoM 3a H.A. IyceBum [4]. 3aranbHy
KiTBKiCTh BOJAU, BOJOYTPUMYBAJIbHY 3JaTHIiCTh i
BOAHUI OedilluT acUMISLiAHOrO armapary To-
MOJIb BU3HAYAIU 3arajbHONPUMHITUMU METOAA-
mu [1]. Y pociigax BUKOpUCTAHO JIMCTKU POCIMH,
BiZiOpaHi i3 cepeTHbOI YaCTUHU KPOHHU ITiBASHHO-
3axiTHOI €KCMO3UIIil.

PesynsraTi Ta 00roBopeHHs

OnHUM 3 TOKA3HUKIB, SIKi XapaKTepU3yIOTh CTaH
BOOHOIO OOMiHY POCJIMHHU, € 3arajbHUA BMICT
BoJIM B naucTKax. KijibKicTh BOAM B JIMCTKaX Jd0-
CIIiIXXEeHUX BUIIiB TOIIOJb MPOTSATOM BereTallil
OyJ1a HEOIHAKOBOIO, B cepeTHboMY — 49,9—78.9 %.

Haii6inpmmit BMicT BOAU BiI3HAYEHO B JIMCTKAX
P. bolleana i P. italica y 4yepBHi, sIKMii OYB BOJIO-
MM Ta MOMipHO TeruuM (auB. Taou. 1). Tak, 3a-
rajJibHa OOBOJIHEHICTb JIMCTKIB 3a3Ha4YeHUX BUIIB
Ha 20—40 % nepeBuIyBajia OKa3HUKY P. deltoi-
des, P. simoniita P. candicans (Tabi. 2). B octaHHix
3araJibHUil BMIiCT BOAM BiIpi3HSIBCS HECYTTEBO i
cTaHOBMB 56,3—63,4 %. OTpuMaHi pe3yabTaTu
Y3rOMXKYIOThCS 3 JIiTepaTypHUMU JaHUMU. Tak, y
npociimkeHHsax M.JI. KyliHipeHKO BUSIBIEHO, 1110
Ha MoYaTKy JliTa 0OBOAHEHICTh JepeBHO-Yarap-
HMKOBHUX POCJIMH OyJa HaibGinbiow — 60—90 %,
IO MOSICHIOEThCSI BECHSIHUMU OTajaMU Ta Bill-
HOCHO HEBUCOKHMMMU TemIiepatypamu mositps [10].

HactynHi Micsii 6yau JOCUTh MOCYIUTABUMU.
BinOyBayiocsl 3HMKEHHS BOJIOTOCTi IPYHTY Ta I1O-
BiTpsI BHACJIiIOK HAKOITMYEHHSI CYMU ITO3UTUBHUX
temrmiepatyp (nuB. Ta0m. 1). Tomy B miepion 3 yepB-
HSI 10 BEPECHSI CITOCTEPirajiy 3HIKEHHS 00BOIHE-
HOCTI JOCJIiIXKyBaHUX BUIiB TOITOJIb. HaltHyKImii
BMICT BOIM B INCTKaxX — Bif 45,5 1o 72,6 % 3adik-
COBaHO Yy BEPECHI, 1110 Y3TrOIKY€EThCH 3 JIiTepaTyp-
HUMM JaHUMU. Y CepIIHi B Mipy CTapiHHS JMCTKIB
Liel TOKa3HUK 3HMKyBaBcs Ha 15—30 % [11].

Haii6inpine 3HMKEeHHS 3arajbHOr0 BMiCTY BO-
IV B JTUCTKaX Tommob (Ha 15—20 %) nopiBHSHO 3
yepBHEM BigzHaueHe B P. deltoides, P. simonii Ta
P. candicans, sxi npupoaHo 3pocTaloTh y 3B0OJIO-
xKeHimux Micusx (ITiBHiyuHa AMepuka i Jlane-
kuii Cxim), TOOi SIK y cepeaHbOa3iliChKMX BUIIB
P. bolleana ta P. italica 11eyi TOKa3HUK 3MEHILINB-
csa 1o 10 % (ouB. Tabm. 2).

Otxe, IST AOCTIIKEHNX BUIIB TOIOIb XapaK-
TepHa BUCOKA OOBOAHEHICTh TKAHUH JIUCTA IIPO-

Tabauys 2. 3aranapHa 00BOAHEHICTD JUCTKIB BUAIB poxy Populus L.

Table 2. General water content in leaves of the genus Populus L. species

Bwmicr Bomu, %

Bun YepBeHb JluneHn CeprieHb Bepecenb
M*tm Cv, % M=*m Cv, % M*tm Cv, % M+m Cv, %
P. deltoides 59,30 +£ 0,92 4,52 51,00 + 2,25 11,26 50,40 + 1,82 9,36 49,90 + 2,39 14,36
P. italica 78,90 + 0,87 3,79 74,70 £ 0,58 2,59 73,00 = 0,59 2,82 72,60 £ 0,46 2,18
P. bolleana 75,90 + 0,52 2,36 71,00 = 1,27 6,05 70,30 = 0,95 4,72 69,50 £ 1,03 5,39
P. simonii 63,40 £ 1,38 6,52 55,30 = 3,00 14,47 54,50 + 1,56 7,60 53,10 £ 2,01 11,16
P. candicans 56,30 £ 0,72 3,83 48,50 + 0,97 4,72 46,90 £ 0,80 4,09 45,50 £ 0,86 4,59
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BwmicT BiIbHOIT Ta 3B’13HO1 BOIU B JIMCTKaX BUIiB poay Populus L. B1iTKy: * — cTaTUCTUYHO
3Hauymia (p < 0,05) BigMiHHICTb 1110J10 TOKa3HUKA B YEPBHi

Content of free water and bound water in leaves of the genus Populus L. species in the

summer: * — statistically significant difference (p < 0.05) as for June

TSATOM BereTaiiiiHoro rnepioay. KiibKicTh Boay B
JIMCTKaX TOIIOJIb 30iJbIIYETHCS 3 YEPBHS IO Ce-
pEeIVHU JIMTIHS, a MOTIM 3HMXKYETbCS IO KiHIIS
BepecHs. [TocTyroBe 3HMKEHHS 3araJIbHOTO BMiC-
Ty Boau Ha 8,1—18,6 % mpoTsAroM BereTauiiiHOro
nepiony CripMuYMHEHe OpakoM BOJIOTH B I'PYHTI Ta
BHUCOKMMU TeMIIepaTypaMHU MOBITPpS BIITKY. MeH-
1lIa BTpaTa BOIU B TIepioj 3 YEPBHSI IO BEPECHS B
P. bolleana i P. italica cBiguuTh PO iX OLIBIITY 11O-
CYXOCTIMKICTb, TTOPiBHSIHO 3 P. deltoides, P. simo-
nii Ta P. candicans.

3rinHo i3 cydaCHUMU YSIBJIGHHSIMU, TIEBHY POJIb
y CTIMKOCTI POCIMH J0 MOCYX! BiJlirpa€ CTYIiHb
BITOPSIIKOBAHOCTI BOAM, a TaKOX 11 (PpaKLiiiHUI
ckian. KiabKicTh BiJIbHOI Ta 3B’s13aHOI BOJIU B pOC-
JIMHAX XapaKTepr3ye MeTa0oJiuHy aKTUBHICTh Ta
BOJIOYTPUMYBAJIbHY 34aTHICTh TKAHUH. BMicCT Bijib-
HOI BOJM B JIMCTKAX TOMOJIb 3MiHIOBABCS IPOTSITOM
Bereraliii. HaiiBuimii BMicT ppakiiii BoOU B JIMCT-
Kax TOIToJIb 3apikcoBaHO B UepBHi. [lepiie miciie
3a UMM TOKa3HUKoM tiociB P. candicans (78,2 %),
ocranHe — P. italica (52,9 %) (pucyHOK).

ISSN 1605-6574. Inmpodykuyis pocaun, 2018, Ne 2

IIpotsirom BereTallii KiJIbKiCTh BiJIbHOI BOAY B
JIMCTKaX TOIIOJIb 3MEHIITyBajacs. Y JUIHI B P. si-
monii Ta P. candicans BHaCJIiIOK CYTTEBOI IOCYXU
1LIeil MOKa3HUK 3MeHIIuBCA 10 37,2 % i B cepen-
HbOMY OYB yIIBiYi MEHIIIUM, HiXK Y UepBHi, TOJi SIK
y P. italica i P. bolleana ctaTUCTUYHO 3HAYYILO HE
BiIpi3HSIBCS Bil MoOKa3HUKA B YEPBHi.

V nepion 3 AUIHS OO0 CEepHHS CIOCTEpiraau
MOJaJIbIIe 3MEHIIIEHHST BMICTY BiJTbHOI BOAM B JIMCT-
Kax yciX JOCTiIKeHUX BUJIiB TOIOJIb. Y MiBHIYHO-
aMepuKaHChbKUX BUIIB P. candicans i P. deltoides
Ta JaJeKoCXiTHOro BUny P. simonii 1Iel MOKa3HUK
3MeHIyBaBcst Ha 5—10 %, Toni SIK y cepeaHbo-
asilicbkux BuniB P. italica i P. bolleana — B 1,8
pa3y (IMB. PUCYHOK). 3arajoM BJIITKY MaKCH-
MaJibHEe 3MEHIIIEHHS 1IbOTO ToKa3HMKa 3adikcy-
Banu B P. italica i P. bolleana — B cepeqHbLOMY
BIBIYi, TOIi K y pellTH BUIiB — Juiie B 1,2 pa3y
(IUB. PUCYHOK).

Otxe, MiHiMaJIbHI MOKAa3HUKM BMICTY BUJIbHOL
BOJIM B JIMCTKAX TOMOJIb BiI3HAYEHO B CEPITHI, 1110
Y3rOJXKYEThCS 3 HACTAHHSIM TOCYIIJIMBOTO Mepi-
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OJly HATIpUKiHIIi JIiTa Ta HASIBHICTIO BUCOKHMX TEM-
neparyp MnoBiTps (aus. Tadm. 1).

3B’s13aHa BoJia YTBOPIOE CTAOUIBHILIMIA 3amac
y POCIMHAX Ta Ma€ BaXXJUBE 3HAYEHHS JJISI MO-
cyxocTiiikocTi [9]. ¥ 4epBHi ii BMicT y JTUCTKaxX
TOIIOJIb OYB HMXXYUM, HiX BibHOI Boau. Tak, y
P. candicans, P. deltoides i P. simonii BMiCT BiJIbHOI
BOJIM IIEpEBUIIYBaB KiJbKiCTh 3B’3aHOi Ha 32—
72 %, Toni sik y P. italica ta P. bolleana — na 12 %
(IUB. PUCYHOK).

AHaJti3 TMHAMIiK1 BMICTY 3B’13aHOI BOJIY B JIMCT-
Kax JOCHiIKEHUX BUIIiB TOIOJb IPOTSITOM Bere-
Talil BUSIBUB MPOTUJIEXKHUIN HATIPSIM 3MiH ITOPiB-
HSIHO 3 BMiCTOM BiJIbHO1 Boau. Tak, SIKIIO 3 YepBHSI
JIO CepIHS KiJIbKiCTh BiJIbHOI BOAW 3MEHIIIyBa-
JIach, TO 3B’s13aHOI — 30iIbLyBasiachk. HaiiGinbImia
BMICT OCTaHHBOI B JIUCTKAX TOIOJIb BiI3HAYEHO B
CepITHi, KOJIY 3HAYHO 3MEHILMUIACs KiJIbKiCTh OIa-
JIiB Ta CYTTEBO MiABHUIIMAJIACS TeMIIepaTypa IOBIT-
psi. MoXxunBo, dyepe3 1ie B JIMCTKAX TOIOJb Bill-
OyJiocsl IIBUAKE CYTTEBE 30iMbILIEHHS KiJIbKOCTi
3B’s13aHOI BOAU, 1110 MEePEIIKOAXKAI0 BTpaTi BOAU
TKaHWHAMU JIMCTKA B LIJIOMY.

YV nunHi BMIiCT 3B’3HO1 BOJM CTAaHOBUB Yy Ce-
penHboMy 55,9 %. HaiibinbluM Lieil mMoKa3HUK
O6yB y P. candicans i P. simonii (62,8 %), HaliMeH-
M (48,4 %) — y P. bolleana. Y niepion 3 murmHs
JIO CepITHSI CIIoCcTepiraau 30iJIbIIIEHHS BMICTY 3B’ SI-
3aHoi Boau. Tak, y CepIiHi Liei MoKa3HMUK CTaHO-
BUB 59,7—71,3 %, 1110 3HaYHO TMEePEBUIIYBAJIO
BMICT BilbHOI Boau. MoXHa MPUITYCTUTH, IO
TOIOJIi 32 paXyHOK BHUILIOTO BMIiCTY 3B’sI3aHOI BOIU
MOXKYTb 3a0€3I1euyBaTH CTadIbHICTh Mepeoiry ¢i-
310JIOTIYHUX MPOLIECiB TPUBAJIUI Yac. YHACTiIoK

MOCUJICHHS TiAPOJITUYHUX peaKIliii OCMOTUYHUIA
TUCK KJIITUHHOIO COKY 3HA4yHO ITiJBUIIYETHCS,
30iJIBIITYETHCSI CMOKTaIbHA CUJIa TA BONOYTPUMY-
BaJIbHA 3JaTHiCTh, 1110 CIPUYMHSIE TIepeXiJ 3HaU-
HOI YaCTUHU BOJIM y 3B’s13aHy HOpMY.

V cepeaHboazilicbkkux BMAIB BMICT 3B’s13aHOI
Boau B 1,1—1,2 pa3y nepeBulilyBaB NOKa3HUKU
MiBHIYHOAMEPUKAHCHKUX i JTAJEeKOCXiTHOTO BU-
JIiB, 1110 CBiIYWTH MPO MEHIIY MPUCTOCOBAHICTh
OCTaHHIX /10 TTIOCYXU (IUB. PUCYHOK).

TakyM UYMHOM, YCTAaHOBJICHO, 1110 B ITEPiofI 3 YEPB-
HS [0 CEpIIHsI BimOyBajocCsl 3MEHIIEHHSI BMICTY
BUJIbHOI BOAY Ta 30ilbllIeHHS — 3B’s13aH0i. BMicT
3B’s13aHO1 BOJY B JINCTKAX TOMOJIb € CTAOLIBHIIIION
03HAKOIO BOJHOTO PEXUMY, sIKa 3a0e31euye Oilb-
1y cTiikictb P. italica i P. bolleana, nopiBHSIHO 3
P. candicans, P. deltoides Ta P. simonii B yMOBax
3HAYHOTO JeillUTy BOAM.

Ille onuH BaskIMBUIA MOKA3HUK BOAHOTO PEXU-
My POCIMH — JediluT BoOY B JIMCTKAX. 3a3BUYaii
BonHUI nedinuT craHoBUTh 5—10 %, 1110 € HOp-
MaJIbHUM (pizionoriyHumM siBuilieM. BonHuii aedi-
LIMT TOMOJIb MPOTSTOM MEpioay BereTallii 3MiHIO-
BaBCsI, 110 MOB’SI3aHE 3 TMOTOIHO-KIiMAaTUYHUMU
ymoBamu. Ha moyatky Bererailii BOTHUI JeilluT
OyB y MeXax, sIKi BBaXKaloTb MPUITYCTUMUMU. Y
YEepBHi TOIOJIi He 3a3HaBaJIM AeilUTy BOJIOTU 3aB-
JISIKW CTIPUSITIIMBUM TiIpOoTepMiuyHUM ymMoBaM. Be-
JIMYMHA 1[HOT0 MOKa3HMKa ctaHoBwia 5,2—9,1 %.
3 HacTaHHSIM ITOCYLIUIMBOTO Iepioy BOOAHMI Aedi-
LIUT 30UTBLINBCA B ycix BuaiB — Bix 7,1 no 12,9 %,
mo Ha 5,1—38,1 % mnepeBuIlyBaIO MMOKAa3HUK Y
yepBHi (Tabi. 3). HaiicyTTeBillle MOCUIMBCS BOJ-
Huii geditmry P. deltoidesi P. simonii — Ha 38 1a 32 %

Tabauys 3. Bomnuii nedinut JucTKiB BUAiB poxy Populus L. pi3noro 6oraniko-reorpagiyHoro noxomKkeHHs

Table 3. Water deficit of leaves of the genus Populus L. species of different botanical and geographical origin

Bomnuii nediuut, %

Bun YepBeHb Jlunenn CeprieHb
M+tm Cv, % M+tm Cv, % M+tm Cv, %
P bolleana 6,20 + 0,41 11,5 7,20 + 0,08 7.2 10,40 0,10 1,5
P. italica 6,80 £ 0,20 5,2 7,10 £ 0,48 11,8 10,50 £ 0,82 13,1
P. deltoides 9,10 + 0,52 15,8 12,90 + 0,46 2,4 17,80 £ 0,37 6,9
P. simonii 8,40 £ 0,18 4.3 11,10 £ 0,54 9,7 19,10 + 0,50 5,2
P. candicans 7,40 £ 0,24 6,6 9,50 £ 0,27 5,7 18,50 £ 0,91 9,9
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BigmoBinHo. JIuie B P, italica 1ieit MOKa3HUK ITia-
BMILMBCSA Ha 5 %. Y cepriHi B yCiX JOCIIIKYBaHUX
BUIIB BOIHMI JedilMT IepeBUIlyBaB Oe3reuHe
3HaueHHs 10 % i cranosus 10,4—19,1 %. Haiibinb-
IIIMM LieHi TTOKa3HUK OyB y TOIIOJIb, SIKi MPUPOIHO
3pOCTAIOTh Y 3BOJIOKEHIIINX MiCLSIX 3 TIOMipHUMU
temnieparypamu (P. simonii P. candicans i P. deltoi-
des), Tay 2,0—2,5 pa3y nepeBuliyBaB OKa3HUK Ha
MoyYartky Jjira (aus. Tab. 3).

HaiimeHIIMM BOOHMI JeillUT MPOTITOM Be-
retaliii 0yB y P. bolleana i P. italica, B akux uei
MOKa3HUK 301IbLIYyBaBCs B cepeaHbOMY B 1,6 pa-
3y. 11 3a3HaYeHUX BUJIIB BUCOKi TeMmepaTypu
Ta JIITHS MOCyXa He € eKCTpeMaJIbHUMU YMOBaMU
3pPOCTAHHSI.

Bonnuii nedinut nos’si3aHuil 3 BOJOYTPUMY-
BaJIbHOIO 3[aTHICTIO POC/IMH, SIKA € OCHOBHUM
MOKa3HUKOM ITIOCYXOCTiMKOCTi Ta Bifirpa€ mpo-
BiIHY pOJIb y peryJsiii BOIHOTro OOMiHY: IO
MEHIINM € BOTHUI 1e(ilUT, TO OiJIBIIOIO € BOJO-
yTpUMYBaJIbHA 31aTHICTb [ 3].

Y 4epBHi B 1OCiIKYyBaHMX BUIB BTpaTa BOIU
yepe3 30 xB ekcrio3uuii cranoswia 1,8—2,2 %.
BinMiHHICTh 332 IIMM ITOKa3HUKOM MiX BUIAMU

OyJia He3HayHoIo. Jlemio Oinbliie BTpayaau BOIY
nuctku P. candicans — 2,2 % (1abu. 4). 3a TpuBa-
JIiIoi eKcrno3ullil Bil3HAaYeHO aHaJIOTiyHYy TeH-
JIEHLIiO 10 BTPAaTH BOAM JIMCTKAMHU. 30aTHICTb JIUCT-
KiB yTPMMYBAaTH BOJIOTY 3MiHIOBajacsl MPOTITOM
BereTallii. Tak, y JUITHI 3a MiABUILIEHHS TeMIIepa-
TYpHU TIOBITPS i HETOCTATHBOTO 3BOJIOKEHHS 3a-
(ikcyBaJIM 3HIXKEHHS BOAOYTPHUMYBaJIbHOI 31aT-
HocTi B ycix BuniB 1o 7,5—10,6 %. HaiiGinblue
BTpadaau Boay yepe3 30 XB eKCHO3ULIiT JIUCTKU
P. candicans (10,6 %), HaiimeHiie —P. bolleana
4,7 %), nmuctku pewrtn BumiB — 7,5—9,8 %.
AHaIoTiyHy 3aKOHOMIipHIiCTh YCTAHOBJICHO 4Ye-
pe3 60 xB ekcrno3uliii: HaiGiIbIIA BTpaTa BOAU
(18,7 %) — P. candicans, naiimenia (8,1 %) —
y P. bolleana. CepnieHb 3a rinpoTepMidyHUMU YMO-
BaMu OYB CKJIaJHUM, TOMY B JIUCTKiB TOIIOJIb
crocTepiraiau 1e 6iabiny BTpaty Bogu. HalimeH-
LIy BOAOYTPMMYBaJIbHY 3IaTHiCTh — Yy P. candi-
cans, skuii BrpadaB 19,3 % Bonu uepe3 60 XB eKc-
nosutii, a Haioiaemy — B P. bolleana (10,1 %), y
pewrry BugiB — 13,4—18,1 % (auB. Tab:. 4).
AHaJsoriyHi 3aKOHOMipHOCTi 3adikcyBaiu B
iHmi micaui. Tak, y P. bolleana i P. italica B nepion,

Tabauys 4. BonoyrpumyBaibHa 31aTHICTD JJUCTKIB BUAiB poay Populus L.

pizHoro 0oraHiko-reorpacgiunoro noxomkenns (M £ m)

Table 4. Water-holding capacity of leaves of the genus Populus L. species of different botanical and geographical origin (M + m)

Excno3uiist, X8

Bun Micsub 30 60 90 120 180 Jloba
KiibKicTh BTpaueHOi BOIY TKAHMHAMMU JINCTKIB, %
P. bolleana YepBeHb 1,90 + 0,01 2,90 +£0,02 3,90+ 0,02 5,10+ 0,03 6,40 £ 0,03 28,70 = 0,32
Jlunienp 4,70 £ 0,04 8,10+0,07 11,40+0,10 16,60+0,14 21,90%+0,19 52,90+0,77
Cepnieb 6,80 £0,04 10,10+ 0,06 12,90+0,08 15,60%+0,10 20,50 +£0,13 49,40 + 0,60
P. italica YepBeHb 1,80 £ 0,01 3,90 £0,03 5,00 £0,02 6,20 £ 0,02 8,50 £ 0,04 31,50 £0,40
JluneHp 7,50 £0,11 13,40+0,18 18,80+0,26 27,10£0,38 35,50+0,50 55,40 = 1,67
Cepnienb 9,00 £0,12 14,90+ 0,21 19,10+0,26 23,60+0,32 22,30+0,45 51,90+1,29
P. deltoides YepBeHb 2,00 + 0,01 3,10£0,01 4,40 £0,02 5,50 + 0,02 8,10+ 0,03 32,80=+0,23
JluneHp 9,20+£0,09 16,40%+0,17 23,70+£0,25 34,00+0,36 43,70+0,46 57,40%+0,97
Cepnienb 9,10 £ 0,07 18,10+ 0,13 24,40+0,18 31,00+0,22 41,30£0,30 53,80+ 0,69
P. simonii YepBeHb 2,00 = 0,01 3,50£0,02 4,90 £0,03 6,20 + 0,04 8,80+ 0,08 32,30+ 0,60
JlutieHp 9,80 £0,23 18,20+ 0,42 25,70+0,58 36,70+ 0,84 44,60 +£1,02 57,40+2,27
Ceprienr  6,90+0,13 13,40+£0,25 17,90 £0,33 22,60+0,41 30,90£0,56 52,90=% 1,12
P. candicans  YepBeHb 2,20+ 0,01 3,40+ 0,02 4,70+ 0,03 6,40 + 0,04 9,30 £ 0,06 31,90 % 0,20
JlunieHp 10,60 £ 0,24 18,70+ 0,42 26,00+ 0,56 35,80+ 0,78 43,00+0,95 60,90+ 0,63
Cepnienp 12,80 £0,25 19,30+ 0,37 24,50+0,46 29,10%+0,55 36,40 +£0,69 58,00+ 0,52
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nocyxu (ceprneHb) yepe3 180 xB exkcno3uiii
BTpaTa Boau Oyia B 1,5—2,0 pa3u MeHIIOIO,
HiX y P. candicans, P. deltoides 1a P. simonii (nuB.
tab. 4). [Ticas 3aBepiieHHs Jocainy yepes 24 ron
TeHJCHILIii 11100 BTpaTH BOJAM JUCTSIM 30epera-
JIUCSL.

Otxe, HalOLIbILIi 3HaYE€HHS BOJIOYTPUMYBaJIb-
HOI 3JaTHOCTI B TOIIOJIb 3a(DiKCOBAHO B UePBHi. Y
JIMITHI Ta CEPITHI 1LIeH MMOKa3HUK 3MEHILMBCS B YCiX
JOCHTiIKyBaHUX TOTOJIb. Buau geiio Bigpi3HsIn-
csl 32 BEJIMYMHOIO BTPATU BOMAU, IO 3yMOBJIEHO
ocoOyiMBOCTSIMU iX OioJiorii. Bucoka BomoyTpu-
MyBaJibHa 3JaTHICTb JUCTKiB TOIOJIb 3a0€3MeYye
BiZHOBJIEHHSI BMICTy BOAM IPW 3HEBOJHEHHI Ta
MiABUIIYE 1X CTIMKICTh IMPU 3MiHi €KOJOTiYHMX
YMOB, 30KpeMa BOJHOTO peXuMy IpyHTY. Buia
BOAOYTPUMYBaJIbHA 3JaTHICTh JUCTKIB Y cepel-
Hboazilicbkux BUMiB P. bolleana ta P. italica nae
iM 3MOTY IPOTUCTOSITU 3HEBOAHEHHIO 32 HECTIPU-
SATJUBUX YMOB i € MOKa3HUKOM iX amanTauii 1o
YMOB 3pOCTaHHSI.

BucHoBku

3a pesyJbTaTaMu A0CiIKEHb BOTHOIO PEXUMY Y
BuAiB poay Populus MoxHa 3poOUTH BHCHOBOK
PO MPOBITHY POJIb AMHAMIUHUX XapaKTePUCTUK
BOJIHOTO 0ajiaHCy B OLiHIIi CTIIKOCTi POCIUH /10
3aCyXxH.

HaiicTifikimiMu 10 HECTTPUSITIMBUX YMOB 3BO-
JnoxeHHss oynu P. bolleana i P. italica, B sIKux
CITiBBiTHOILIEHHSI TIPOLIECiB BOAHOIO OOMiHY €
OINTUMAJILHUM: BUIIWI MOKA3HUK OOBOJHEHOCTI
TKAHWH, HU3bKE 3HAYECHHS i TEHAEHLIS 10 3HU-
KEHHS JIEHHOTO BOJHOTO Je(IllUTy IPOTITOM
BererTallii, 31aTHICTb 10 YaCTKOBOTO BiTHOBJIEHHS
O0OBOJHEHOCTi TKAaHWH TIPU MOCIa0JIeHHi Jii cTpe-
COBOT'O YMHHUKA.

V nepion 3 YepBHSI 10 CEPITHS Y TOCIIIKYBaIb-
HUX BUIB 3MEHIIYBaBCSI BMICT BiJIbHOI BOIM Ta
30inblIyBaBcs — 3B’s13aHoi. BmicT 3B’s13aH0i BO-
JIA B JIMCTKaX TOMOJIb € CTAOLIbHIIIIO 03HAKOIO
BOJIHOTO peXUMYy Ta 3a0e3rneuye B yMoBax 3Hau-
HOTO 1e(illuTy BOJAM OiIbIIY CTiIKiCTh CEpeIHbO-
azivicekux BuaiB P. italica i P. bolleana nopiBHSIHO
3 TMiBHiYHOaAMEpUKaHCbKUMU BUgamu P. candi-
cans i P. deltoides Ta nanexocxinHum Bugom P. si-
monii. Tak, 3a aOCOMIOTHUMHU 3HAYEHHAMU KilTb-
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KicTb 3B’s13aH01 Boau B P. italica i P. bolleana na
10—20 % nepeBuIyBaja aHAJIOTIYHI MTOKA3HUKHU
P. candicans, P. deltoides ta P. simonii.

Manocriiikumu BusiBuiucs P. candicans, P. del-
toides i P. simonii, sIKi IPUPOJHO 3POCTAIOTh Y
MiCLSIX 3 M KIilIM 3BOJIOXKEHUM KJliMmaToMm ([la-
snexuit Cxin, ITiBHiYHO-CxigHa A3isl, MiBAEHHO-
3aximHi Ta cxigHi pailonu ITiBHiYHOI AMEpUKH).
Bucoka crilikicTe 10 nocyxul P. bolleana i P. ita-
lica — BUAiB, KOTPi IPUPOIHO 3pOCTAIOTh Y Mic-
LI5IX 3 KOHTUHEHTAJIbHUMY YMOBaMHU (MiBHiYHO-
3axigHuit Kutaii, Cepents A3sis), BKazye Ha Iep-
CNIEKTUBHICTh iHTPOAYKLIITHOTO BUKOPHCTAaHHS
JIeHAPOJIOTIYHUX PECYPCiB LIMX PaiOHIB B yMOBax
creroBoro [puaHinpoB’s.
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! KpuBopoxckuii 6orannyeckuii car HAH YkpauHsl,
YkpauHna, . Kpusoii Por

2 Noneukuit 6orannueckuii cax HAH Ykpanssr,
YkpauHna, r. Kpusoii Por

OCOBEHHOCTHU CE30HHOM AIMHAMUKU
BOOJOOBMEHHBIX ITPOUECCOB Y BUAOB POJA
POPULUS L. B AEHAPAP1H KPUBOPOXCKOI'O
BOTAHMYECKOI'O CAIA

ea» — uccienoBaTh 0COOEHHOCTU BOJIOOOMEHHBIX ITPO-
1IeCCOB B aCCUMIISIIIMIOHHOM armliaparte TOIOJIel, MHTPO-
IYLIMPOBAaHHBIX B AeHApapun KprBOpoxkKCKOro 60TaHu-
yeckoro caga HAH YkpauHsbl.

Marepunan u metoabl. OObEKTOM HUCCIIeIOBaHUN ObLIN
W3MEHEHUsI COCTOSTHMSI BOMHOTO peXuMa (OOBOTHEH-
HOCTb, BOIHBIN NedUITUT, BOMOYAePKUBAIOIIas CII0c00-
HOCTB) TOIIOJIe}, MHTPOAYLUMPOBAHHBIX B ACHAPAPUN
Kpupopoxckoro 6otannuyeckoro caga HAH Ykpaunsl:
Populus italica Du Roi, P. deltoides W. Bartram ex Mar-
shall, P. simonii Carriére, P. candicans Aiton, P. bolleana
Carriére. Mcrionb30BaHHbIE B 9KCIIEPUMEHTE BUIBI ObLIN
MpencTaBieHbl 0COOSIMU BTOPOTo KJiacca Bo3pacra (10 20
Jiet). OnpeseneHue CBI3aHHOU 1 cBOOOIHOM BO/IbI B pac-
TUTEJILHOM MaTepuajie IPOBOIUIN pedpakToMeTpuye-
ckuM MeronoM 1o H.A. Tycesy (1960). O6iiee Koaude-
CTBO BOJIBI, BOJIOYIEPXKUBAIOIIIYIO CITOCOOHOCTD Y BOTHBIM
neUIUT aCCUMWISILIMOHHOTO arirapaTa TOIoJIei orpe-
nensin obrenpuHaTeiMu MeTogamu (Becconosa, 2006).
B ormbITax MCTIOB30BaIN JIUCThST pACTEHUH, OTOOpaHHBIE
W3 cpeTHEel YaCTH KPOHBI I0T0-3aIaIHOU SKCTIO3UIINH.

Pesyasrarbl. O011258 00BOJHEHHOCTh JTUCThEB P. bolle-
anan P. italica B mone Ha 20—40 % nipeBbIIana TAKOBYIO
nucteeB P. deltoides, P. simonii u P. candicans. B nepuon c
WIOHS O CEHTSI0pb HA0II0JATN YMEHbIIIEHUE OOBOTHEH-
HOCTH MCCJIelyeMbIX BUIOB Torojieit. Haubosnbiee cHu-
JXeHUe OOIIeTo comepKaHWs BOIBI B JIUCTBSIX TOMOJEH
(Ha 15—20 %) 1o cpaBHEHHUIO C MIOHEM OTMeUeHO y P. del-
toides, P. candicans w P. simonii, XOTOpble B Mpeaesiax
npupoaHoro apeana (CeBepHast Amepuka U JlanbHuUiA
Boctok) pactyT B 6oJiee yBlIaXKHEHHBIX MecTaX. MeHbllIe
Bcero o0111asi 00BOMHEHHOCTh CHU3UJIACh Y CpeIHea3nar-
ckux BUIOB P. bolleana v P. italica — no 10 %. B mepuon ¢
WIOHS TI0 aBTYCT NPOUCXOAMIO YMEHBIIEHUE COIep-
JKaHUSI CBOOOMTHOM BOJBI M yBETUUEHUE — CBSI3aHHOIM.
Y P. italica u P. bolleana cBsI3aHHO BOABI OBLIO B
1,1—1,2pa3a6onbiie, uemy P. candicans, P. deltoides
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u P. simonii, 4TO CBUAETEJIbCTBYET O MEHbIIIEH TTPUCIIO-
COOJIEHHOCTU TOCAEAHUX K 3acyxe. B aBrycre y Bcex
HCCIeayeMbIX TOMOJIEH ToKa3aTeab BOAHOIO Aeduuuta
npeBblan Ge3onacHoe 3HadeHue 10 % M cocTaBIsLI
10,4—19,1 %. HanGonbiyuM BOAHBIM A DULIUT ObLT Y TO-
MoJieii, KOTOpbl€ €CTECTBEHHO PacTyT B 00Jice YBIaXKHEH-
HBIX MECTax ¢ yMEpEeHHbIMU TeMIiepaTypamu, — P. simo-
nii, P. candicans v P. deltoides u B 2,0—2,5 pa3a npeBbILIaj
rnokasaresib B Havaje Jieta. Y P. bolleana v P. italica yno-
MSIHYTBII TOKa3aTellb YBeJIUYMBAJICS B cpenHeM B 1,6 pa-
3a. HauGobllne nmoxkasareay BoIOYIePXKUBAIOLIEH CITO-
COOHOCTM Yy TomoJiel 3auKcupoBaHbl B HioOHe. bonee
BBICOKAsI BOAOYIEPKMBAIOLIAsi CIIOCOOHOCTh JIUCThEB Y
P. bolleana v P. italica no3BosisieT UM MPOTUBOCTOSTH
00€3BOXXMBaHUIO ITPU HEOJArONPUSITHBIX YCIOBUSIX U SIB-
JISIeTCs MoKa3aTeJIeM MX aJanTaluu K YCIOBUSIM IPOU3-
pacTaHusl.

BoiBoa. HaubGonee ycToitumBbl K HeOJIAaronpusiTHbIM
ycJIOBUSIM yBAaxkHeHust — P. bolleana v P. italica, y Xoto-
PBIX COOTHOILIEHUE MTPOLIECCOB BOMHOIO OOMEHA SIBJISIET-
CS1ONTUMAaJbHBIM: BHICOKM I TOKa3aTeIb 00BOJHEHHOC-
T TKaHel, HU3KOe 3HaYeHUe U TEHAEHIIUS K CHUXKEHUIO
JIHEBHOT'O BOAHOTO Ne(uIIMTa B TEUEHUE BEreTalllu, CIo-
COOHOCTh K YaCTUYHOMY BOCCTAaHOBJICHHIO OOBOJHEH-
HOCTM TKaHeW Ipu ocCiabjeHUU AEeCTBUSI CTPECCOBOIO
¢dakropa.

KmoueBbie cioBa: Populus L., viHTpOAyKI1IMS, TTOTOJHO-
KJIMMaTH4YeCKUe YCIIOBUSI, BOMOOOMEHHBIE ITPOLIECCHI, ac-
CUMMJTMPYIOLIIA arapar, 3aCyXO0yCTOMYMBOCTb.

N.M. Danilchuk ', O.V Danilchuk ?

! Krivyi Rih Botanical Garden,
National Academy of Science of the Ukraine,
Ukraine, Kryvyi Rih

2 Donetsk Botanical Garden,
National Academy of Science of the Ukraine,
Ukraine, Kryvyi Rih

PECULIARITIES OF SEASONAL DYNAMICS

OF WATER-EXCHANGE PROCESSES IN SPECIES
OF POPULUS L. IN DENDRARIUM OF KRYVYI
RIH BOTANICAL GARDEN

Objective — to investigate the features of water-exchange
processes in the assimilation apparatus of poplars intro-
duced in Dendrarium of Kryvyi Rih Botanical Garden of
the NAS of Ukraine.

Material and methods. The object of the research were
changes in the state of the water regime (waterlogging, wa-
ter deficiency, water retention capacity) of poplars, intro-
duced in Dendrarium of Kryvyi Rih Botanical Garden of
the NAS of Ukraine. The studies were carried out on the
following poplar species: Populus italica Du Roi, P. del-
toides W. Bartram ex Marshall, P. simonii Carriére, P. can-
dicans Aiton, P. bolleana Carriére. The species involved in
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the experiment are represented by individuals of the sec-
ond class of age (up to 20 years). Determination of bound
and free water in the plant material was carried out by re-
fractometric method according to N.A. Gusev (1960). The
total amount of water, water retention capacity and water
deficiency of poplar assimilation apparatus was deter-
mined according to the generally accepted methods in
biology (Becconona, 2006). In experiment we used leaves
of plants selected from the middle part of the crown of
the south-western exposure.

Results. The total water content of leaves of P. bolleana
and P. italica in June was 20—40 % greater than in P. del-
toides, P. simonii and P. candicans. From June to Septem-
ber, the water content of the poplar species under study
decreased. The most significant decrease in the total water
content in poplar leaves (by 15—20 %) in comparison with
June is noted in P. deltoides, P. simonii and P. sandicans
whose natural range is the more humid places (North
America and the Far East). At the same time, the total wa-
terlogging in the Central Asian species of P. bolleana and
P. italica decreased to 10 %. From June till August, the free
water content decreased and the content of bound water
increased. P. italica and P. bolleana of bound water are in
1.1—1.2 times larger than in P. candicans, P. deltoides and
P. simonii, which indicates a greater fitness of the first to

ISSN 1605-6574. Inmpodykuyis pocaun, 2018, Ne 2

drought. In August in all poplars studied the water deficit
index exceeded the safe value of 10 % and fluctuated within
10.4—19.1 %. The largest water deficiency was in poplars,
which naturally grow in more humid areas with moderate
temperatures — P. simonii, P. candicans and P. deltoides,
which is in 2.0—2.5 times more than in early summer.
The smallest water deficit during vegetation was detected
P. bolleana and P. italica, in which this index increased by
an average in 1.6 times. The highest indicators of water
holding capacity in poplars were in June. The higher water
retention capacity of the leaves in P. bolleana and P. italica
allows poplars to resist dehydration under unfavorable
conditions and is an indicator of their adaptation to the
conditions of growth.

Conclusion. The most resistant to unfavorable condi-
tions of moistening are P. bolleana and P. italica, in which
the ratio of water exchange processes is at optimal level,
which is ensured by the agreement of high water content of
cells, low values and tendency to decrease the daily water
deficit during vegetation, to a partial restoration of the wa-
terlogging of tissues when the effect of the stress factor is
weakened.

Key words: Populus L., introduction, weather and climate
conditions, water exchange processes, assimilating appa-
ratus, drought resistance.
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Bmpamu nayku

IHAM’ATI BITAJITA AMUTPOBUYA ®ETOPOBCBKOI'O

29 rpyaHs 2017 p. mimos 3 xutTs Bitamiit JImut-
poBuY Pe1OpOBCHKUIA.

Birtaniii JImutpoBuy Hapoauscs 7 motoro 1930 p.
y binroponcekiit o61. ITicas 3akiHuyeHHsT Kuis-
CbKOTO JIICOroCcIoJapchKoro iHCTUTYTy OyB Ha-
npaBjeHUil Ha poOoTy g0 TyBUHCBKOIO yIpaB-
JIIHHSI JTiICOBOrO rocrnojgapcTBa. 3aKiHYMB acIli-
pantypy HCBC CB AH CPCP. 3axuctuB nucep-
Taliio Ha TeMy «CMopoauHa psina Rubrae A. Pojark
B TyBe». 13 1977 p. npautoBaB y biochepHomy 3a-
NOBiTHUKY «AckaHisg-HoBa», 3 1983 p. — crap-
IIIMM HayKOBMM CITiBpoOiTHUKOM KpuBOpi3bKoro
BingineHnHs JoHeupbkoro 0otaHiuHoro cagxy AH Yk-
painu, y 1992—2011 pp. — 3aBigyBau Bingijay iHTpo-
JIYKIIii Ta akJiiMaTu3allii pocauH KpuBopizskoro
o6ortaniuHoro cany HAH Ykpainu.

B.J1. ®enopoBchbKuii OYB BiIIOBIAAIBHOIO 1 LiJ1e-
CIpsIMOBaHOIO JTonuHOM0. I1im iioro KepiBHULIT-
BOM OyJIM CTBOpEHi AESHIPOJIOTiUHI KOJIEeKIIii Ta
excrno3ulii KpuBopi3bkoro 00TaHiYHOro camy,
SIKi 3rooM oTpuMau ctatyc HamioHaabHOro Ha-
noaHHs. BiH BUBYaB 0COOIMBOCTI aKjiiMaTU3allii
Ta iHTPOAYKILii J€pEBHUX POCJIMH Y CTETIOBIil 30Hi
VYkpainu. YrponoBx 0aratbox pokiB 04OJIOBaB
HayKOBO-JOCJIiTHi poOOTH Biaainy: « [HTpomyKIList

POCJIVH MPUPOHOI Ta KyJABTYpHOI (hJIOpU 3 METOIO
30epekeHHs 0i0JIOriYHOrO Pi3HOMaHITTS Ta ONTHU-
Mizallii TexHoreHHux JaHamadTis ITpaBodepex-
Horo creroBoro IlpumHinpos’s» (1999—2003),
«30epexeHHs1, 30araueHHs1 i BUBUEHHST 6ioJioriy-
HOT'O Pi3HOMAaHITTS PU IHTPOAYKIIii POCIMH Y TTPO-
MucioBoMmy Kpurpbaci 3 METOI0O BUKOPUCTAHHS iH-
TPOMOYLIEHTIB B OITHUMI3allil TEXHOT€HHOIO cepe-
nosuia» (2004—2008). 3a pe3ynbTraTaMy HayKOBUX
JIOCTTiKEHb OITyOJTikoBaHO MOHoTpadii «Ribes spica-
tum Robson — CMopoaunHa KosnocucTtas (cructema-
THKa, Teorpadust, I3BAMEHINBOCTH, MHTPOIYKIIVSI»
(2011), y cniBaBTOpCTBI — «JIpeBeCHbBIEC pACTEHUS
KpuBopoxkckoro 6oTaHndyeckoro caga. Utoru uH-
Tpoaykumu (3a 25 ner)» (2007), «Jlennpodmopa
Ykpaian» (2005) Ta monaz 100 crareii.

He 3anumunucs mosa yBarow HacaakKeHHS
napkiB Ta ckBepiB M. Kpunii Pir. ¥ 2009—2013 pp.
BiH KepyBaB TEMOIO HAyKOBO-AOCJiTHUIILKOI PO-
00Tu «JlocnimkeHHs QiTOPiIZBHOMAHITTS 3eJEHUX
HacaXeHb y TpoMucioBux perioHax ITpaBooGe-
pexHoro crenoBoro IIpumHinpoB’s i 1oro 30e-
pekeHHd Ta 30aradeHHsI». byiio po3pobieHo pe-
KOMEH/IAlIIii IIToA0 NOOYI0BY IeKOPAaTUBHUX KOM-
MO3UIIiH i3 BUKOPUCTAHHSIM AE€PEBHUX POCIUH
B o3eJieHeHHi MicT [TpaBoGepeXHOro CTENOBOTO
ITpuaHinpos’si. Pe3ynbraTu 11i€i poOOTH BUCBIT-
JIEHO B HM3IIi TIpallb.

B.J1. ®enopoBchbKuii BCe XKUTTS 30MpaB KHU-
I'", sIKi 3romoM IogapyBaB (pOHIYy HAayKOBOI 0i0-
Jiotekn KpuBopi3zbKoro 60TaHiYHOTO cany.

Biraniit JIMUTpoBMY MaB Iy>Ke rapHy MaM’sThb
i BpaxkaB BeJIMUe3HUM OarakeM HayKOBUX 3HaHb.
TaysiaHOBUTHII HayKOBellb, TApHUI OpraHizaTop.
IlixaBuii crIiBpO3MOBHUK, YaCTO IIUTYBAaB BipIlli,
T0OUB My3HUKy. MloMy 6y puTaMaHHi Opsi-
HIiCTb, YeCHICTh Ta iHTEJIITeHTHICTh. 3aBXI1 BU-
TPUMaHUM i 1100’ a3Huii. Takum ioro OyayTh ma-
M’SITaTW KOJIETHU Ta IPY3i...

KonexkTus KpuBopizbkoro
ooraniuynoro caxy HAH Ykpainu



