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Mosyakin S.L., de Lange PJ., Bulakh O.V. Infrageneric placement of the Southern Hemisphere taxa of Anemonastrum and
Knowltonia earlier included in Anemone sensu lato (Ranunculaceae). Ukr. Bot. J., 2018, 75(6): 509—516.

Abstract. The genera Anemonastrum and Knowltonia earlier usually included in Anemone sensu lato (Ranunculaceae: Anemoneae)
were recently proposed to be recognized in expanded circumscriptions, based on molecular phylogenetic findings and partly
also morphological and biogeographical evidence. Both these genera contain some representatives that are noteworthy
from morphological and biogeographical viewpoints, and the general ranges of these genera (combining the ranges of their
included species) demonstrate remarkable continent-scale disjunctions. In particular, Knowltonia in its new circumscription
(corresponding to Anemone sect. Pulsatilloides sensu Hoot et al., 2012) contains southern African and some American taxa
(mostly South American ones, including Oreithales, Barneoudia, etc.), and K. crassifolia from Tasmania. Anemonastrum
(corresponding to Anemone subg. Anemonidium sensu Hoot et al., excluding Hepatica) is mainly Eurasian, but it also includes
several North American species, as well as A. antucense from southern South America and A. tenuicaule from New Zealand.
Species of the newly outlined Anemonastrum and Knowlfonia were placed in various infrageneric taxa of Anemone sensu lato.
Following the re-circumscription of genera, it is now timely to nomenclaturally update and partly re-circumscribe the relevant
infrageneric taxa earlier treated in Anemone sensu lato. Here we propose the following new combinations at the section and
subsection ranks: Knowltonia sect. Mexicanae (Starod.) Mosyakin & de Lange, comb. nov. (incl. K. mexicana); sect. Crassifoliae
(Ulbr.) Mosyakin & de Lange, comb. nov. (incl. K. crassifolia); sect. Rigidae (Ulbr.) Mosyakin & de Lange, comb. nov. (incl.
Knowltonia hootae = Anemone rigida, K. hepaticifolia, K. moorei); sect. Meridium (Starod.) Mosyakin & de Lange, comb.
nov. (incl. K. helleborifolia and K. peruviana), sect. Sellowiae (Hoot) Mosyakin & de Lange, comb. nov. (incl. K. sellowii
and K. assisbrasiliana); sect. Oreithales (Schltdl.) Mosyakin & de Lange, comb. nov. (incl. K. integrifolia); sect. Barneoudia
(Gay) Mosyakin & de Lange, comb. nov. (incl. K. balliana, K. chilensis, K. major); sect. Pulsatilloides (DC.) Mosyakin & de
Lange, comb. nov.; [sect. Pulsatilloides] subsect. Alchemillifoliae (Ulbr.) Mosyakin & de Lange, comb. nov. (incl. K. caffia and
K. fanninii), and [sect. Pulsatilloides] subsect. Pinnatifoliae (Ulbr.) Mosyakin & de Lange, comb. nov. (incl. K. fenuifolia). The
new species-rank combination Knowltonia caffra (Eckl. & Zeyh.) Christenh. & Byng ex Mosyakin & de Lange, comb. nov. is
validated. The new subsectional name Anemonastrum sect. Anemonidium subsect. Makariri de Lange & Mosyakin, subsect. nov.
is proposed; this new subsection houses Anemonastrum antucense from South America and A. tenuicaule from New Zealand.

Keywords: Anemonastrum, Anemone, infrageneric classification, Knowltonia, nomenclature, Ranunculaceae, Southern
Hemisphere, taxonomy

Introduction of genus-rank entities, with recognition of the following
genera: (1) Hepatica Mill., (2) Anemonastrum Holub
(including Anemonidium (Spach) Holub, Arsenjevia
Starod., Jurtsevia A. Love & D. Love, and Tamuria
Starod.; corresponding mainly to Anemone subgen.
Anemonidium sensu Hoot et al., 2012, but excluding
Hepatica), (3) Knowltonia (corresponding to Anemone
subg. Anemone sect. Pulsatilloides sensu Hoot et al.,
©S.L. MOSYAKIN, PJ. de LANGE, O.V. BULAKH, 2018 2012), (4) Pulsatilla Mill., and (5) Anemone sensu stricto.
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In our earlier articles (Mosyakin, 2016, 2018a, b;
Mosyakin, de Lange, 2018, and references therein)
we discussed extensively the problem of a rational
circumscription of genera in the group of Anemone L.
sensu lato (Ranunculaceae: Anemoneae). In general, in
these articles we favored a rather narrow circumscription




These genera correspond to the main phylogenetic
lineages (clades) outlined in recent molecular
phylogenetic studies (e.g., Ehrendorfer, Samuel, 2000,
2001; Schuettpelz et al., 2002; Wang et al., 2009; Meyer
et al., 2010; Pfosser et al., 2011; Hoot et al., 2012;
Lehtonen et al., 2016; Jiang et al., 2017, and references
therein). As reported by Lehtonen et al. (2016), Jiang
etal. (2017), Liu et al. (2018b) and some other authors,
the clade containing the genus Clematis L. (incl.
Archiclematis (Tamura) Tamura and Naravelia Adans.:
see Liu et al., 2018a, b) and its sister genus Anemoclema
(Franch.) W.T.Wang (Wang et al., 2009; Jiang et al.,
2017, 2018; Liu et al., 2018a, b) is phylogenetically
rooted in Anemone sensu lato. Recent comparative
analysis of complete chloroplast genomes of taxa of
Anemoclema, Anemone, Pulsatilla, and Hepatica (Liu
et al., 2018b) also indicated the placement of the
Anemoclema + Clematis clade as sister to the Hepatica
+ Anemonastrum clade, well within the larger clade of
Anemone sensu latissimo.

Consequently, if we follow the principles of
phylogeny-based taxonomy not recognizing
polyphyletic and paraphyletic taxa, we should either
(1) unite Anemone sensu lato with Clematis sensu lato,
with numerous new combinations needed and rather
confusing nomenclatural and taxonomic outcomes, or
(2) recognize several generic segregates from Anemone
sensu lato, such as Anemonastrum, Hepatica, Knowltonia,
Pulsatilla, Anemone sensu stricto (Mosyakin, 2016,
2018a, b; Mosyakin, de Lange, 2018; Christenhusz
et al., 2018, and references therein), and probably also
FEriocapitella Nakai (as recognized by Christenhusz
and Byng in Christenhusz et al., 2018). The second
option is preferred here and in our earlier publications
(Mosyakin, 2016, 2018a, b; Mosyakin, de Lange,
2018), and is further justified and nomenclaturally
implemented by Christenhusz and Byng (Christenhusz
et al., 2018).

Assuggested by Mosyakin (2016,2018a) and explicitly
proposed by Christenhusz and Byng (in Christenhusz
et al., 2018), who validated most of the required
species-level combinations and names in Knowltonia,
this genus in its new much expanded circumscription
includes both dry-fruited and fleshy-fruited southern
African species, plus some American taxa (mainly
from South America), and the geographically isolated
Tasmanian K. crassifolia (Hook.) Christenh. & Byng.
The resulting wider genus, as compared to its traditional
rather narrow circumscription (as recognized by
Rasmussen, 1979; see also comments in Manning et al.,
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2009; Mosyakin, 2018a), is morphologically rather
diverse and, in our opinion, is in need of recognition
of several morphologically and phylogenetically distinct
infrageneric taxa. The corresponding infrageneric taxa
have been considered, and some of them validated, by
Hoot et al. (2012), mainly as subsections and series of
Anemone (sensu lato) subg. Anemone sect. Pulsatilloides
DC. Here these infrageneric entities are transferred
to Knowltonia, in most cases with the change of their
rank (the subsections recognized by Hoot et al. (2012)
are mainly treated here as sections, etc.). Updated
morphological descriptions and/or diagnoses for
most of the infrageneric taxa considered below are
provided in Hoot et al. (2012); additional taxonomic,
nomenclatural, and morphological data on some taxa
(species and/or species groups) are available from
several other publications (e.g., Ulbrich, 1905, 1906;
Starodubtsev, 1989, 1991; Tamura, 1991, 1993, 1995;
Ziman et al., 2006, 2008, and references therein).

Validation of new infrageneric combinations in
Knowltonia

Knowltonia Salisb. sect. Mexicanae (Starod.) Mosyakin
& de Lange, comb. nov.

Basionym: Anemonidium (Spach) Holub sect.
Mexicana Starod., Bot. Zhurn. (Moscow & Leningrad)
74(9): 1345. 1989. = Anemone L. [sect. Rivularidium
Jancz.] ser. Mexicanae (Starod.) Ziman, Bulakh &
Kadota, J. Jap. Bot. 81(4): 196. 2006. = Anemone L.
[subg. Anemone sect. Pulsatilloides DC.] subsect.
Mexicanae (Starod.) Hoot, in Hoot & al., Syst. Bot.
37(1): 148. 2012.

Type: Anemonidium mexicanum (Kunth.) Starod.
(Starodubtsev, 1989), accepted here as Knowltonia
mexicana (Kunth.) Christenh. & Byng.

Species included: Knowltonia mexicana (Kunth.)
Christenh. & Byng (= Anemone mexicana Kunth).

Knowltonia Salisb. sect. Crassifoliae (Ulbr.) Mosyakin
& de Lange, comb. nov.

Basionym: Anemone L. [sect. Rivularidium Jancz.]
ser. Crassifoliae Ulbr., Bot. Jahrb. Syst. 37(2): 199. 1905
(as "Crassifolia"). = Anemone L. [subg. Rivularidium
(Jancz.) Juz.] sect. Crassifoliae (Ulbr.) Tamura, Acta
Phytotax. Geobot. 42: 178. 1991, comb. inval. (as
"sect. Crassifolia Ulbr.", without direct reference to
the basionym; see Art. 41.5 of the ICN: Turland et al.,
2018). = Anemone L. [subg. Anemone sect. Pulsatilloides
DC.] subsect. Crassifoliae (Ulbr.) Hoot, in Hoot & al.,
Syst. Bot. 37(1): 148. 2012.

Ukr. Bot. J., 2018, 75(6)



Type: Anemone crassifolia Hook. (the only species
included in the protologue; see also Art. 10.8 of the
ICN: Turland et al., 2018), now accepted as Knowltonia
crassifolia (Hook.) Christenh. & Byng.

Species included: Knowltonia crassifolia (Hook.)
Christenh. & Byng (= Anemone crassifolia Hook.).

Knowltonia Salisb. sect. Rigidae (Ulbr.) Mosyakin &
de Lange, comb. nov.

Basionym: Anemone L. [sect. Rivularidium Jancz.]
ser. Rigidae Ulbr., Bot. Jahrb. Syst. 37(2): 199. 1905 (as
"Rigida"). = Anemone L. sect. Rigidae (Ulbr.) Tamura,
Sci. Rep. Coll. Gen. Educ. Osaka Univ. 16: 28. 1967.
= Anemone L. subgen. Rigida (Ulbr.) Tamura, Acta
Phytotax. Geobot. 42(2): 178. 1991. = Anemonidium
(Spach) Starod. [subg. Meridium Starod. sect. Meridium
Starod.] subsect. Rigida (Ulbr.) Starod., Veterenitsy: sist.
evol. [BerpeHuupbl: cuctemMaTka v 3Bomtouus): 118.
1991. = Anemone L. [subg. Anemone sect. Pulsatilloides
DC.] subsect. Rigidae (Ulbr.) Hoot, in Hoot & al., Syst.
Bot. 37(1): 149. 2012.

Type: Anemone rigida Gay (Art. 10.8 of the ICN:
Turland et al., 2018), accepted here as Knowltonia
hootae Christenh. & Byng.

Species included: Knowltonia hepaticifolia (Hook. f.)
Christenh. & Byng (= Anemone hepaticifolia Hook. f.),
K. hootae Christenh. & Byng (= Anemone rigida Gay,
non Knowltonia rigida Salisb., nom. illeg.), K. moorei
(Espinosa) Christenh. & Byng (= Anemone moorei
Espinosa).

Knowltonia Salisb. sect. Meridium
Mosyakin & de Lange, comb. nov.

Basionym: Anemonidium (Spach) Holub sect.
Meridium Starod., Bot. Zhurn. (Moscow & Leningrad)
74(9): 1345. 1989.

= Anemonidium (Spach) Holub [sect. Meridium
Starod.] subsect. Helleborifolia Starod., Bot. Zhurn.
(Moscow & Leningrad) 74(9): 1345. 1989.= Anemone L.
[subg. Rivularidium (Jacz.) Juz. sect. Rivularidium Jacz.]
ser. Helleborifoliae Tamura, Acta Phytotax. Geobot.
42(2): 178. 1991 (published as "ser. nov.", with a brief
Latin diagnosis). = Anemone L. [subg. Anemone sect.
Pulsatilloides DC.] subsect. Helleborifoliae (Starod.)
Hoot, in Hoot & al., Syst. Bot. 37(1): 148. 2012.

Type: Anemonidium helleborifolium (DC.) Starod.
(Starodubtsev, 1989), accepted here as Knowltonia
helleborifolia (DC.) Christenh. & Byng.

Species included: Knowltonia helleborifolia (DC.)
Christenh. & Byng (= Anemone helleborifolia
DC.), K. peruviana (Britton) Christenh. & Byng (=
A. peruviana Britton).
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(Starod.)

Note: The infrageneric epithet Meridium has
priority over Helleborifolia (Helleborifoliae if placed in
Knowltonia or Anemone) if this infrageneric entity is
recognized as a section (Art. 11.2 of the ICN: Turland
etal., 2018).

Knowltonia Salisb. sect. Sellowiae (Hoot) Mosyakin
& de Lange, comb. nov.

Basionym: Anemone L. [subg. Anemone sect.
Pulsatilloides DC.] subsect. Sellowiae Hoot, in Hoot &
al., Syst. Bot. 37(1): 148. 2012 (as "Sellowii").

Type: Anemone sellowii Pritz. (Hoot et al., 2018),
accepted here as Knowltonia sellowii (Pritz.) Christenh.
& Byng.

Species included: Knowltonia sellowii (Pritz.)
Christenh. & Byng (= Anemone sellowii Pritz.),
K. assisbrasiliana (Kuhlm. & Porto) Christenh. & Byng
(= A. assisbrasiliana Kuhlm. & Porto).

Knowltonia Salisb. sect. Oreithales
Mosyakin & de Lange, comb. nov.

Basionym: Oreithales Schltdl., Linnaea 27: 559. 1856.
= Anemone L. [subg. Anemone sect. Pulsatilloides DC.]
subsect. Oreithales (Schltdl.) Hoot, in Hoot & al., Syst.
Bot. 37(1): 149. 2012. = Capethia Britton, Ann. New
York Acad. Sci. 6: 235. 1891, nom. illeg.

Type: Oreithales integrifolia (DC.) Schitdl. (the
only species included in the genus Oreithales in the
protologue), accepted here as Knowltonia integrifolia
(DC.) Christenh. & Byng.

Species included: Krnowltonia integrifolia (DC.)
Christenh. & Byng. (= Hepatica integrifolia DC.
= Anemone integrifolia (DC.) Spreng. = Oreithales
integrifolia (DC.) Schltdl. = Capethia integrifolia (DC.)
Britton).

(Schitdl.)

Knowltonia Salisb. sect. Barneoudia (Gay) Mosyakin
& de Lange, comb. nov.

Basionym: Barneoudia Gay, Fl. Chil. 1: 29, t. 1.
1845. = Anemone L. sect. Barneoudia (Gay) Prantl, in
Engler & Prantl, Nat. Pflanzenfam. 3(2): 62. 1891. =
Anemone L. [subg. Anemone sect. Pulsatilloides DC.]
subsect. Barneoudia (Gay) Hoot, in Hoot & al., Syst.
Bot. 37(1): 149. 2012.

Type: Barneoudia chilensis Gay (the only species
included in the genus Barneoudia in the protologue),
accepted here as Knowltonia chilensis (Gay) Christenh.
& Byng.

Species included: Knowltonia balliana (Britton)
Christenh. & Byng (= Barneoudia balliana Britton =
Anemone balliana (Britton) Hoot), K. chilensis (Gay)
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Christenh. & Byng (= Barneoudia chilensis Gay =
Anemone chilensis (Gay) Kurtz), K. major (Phil.)
Christenh. & Byng (= Barneoudia major Phil. =
Anemone major (Phil.) E. Meigen).

Knowltonia Salisb. sect. Knowltonia

= Anemone L. sect. Knowltonia (Salisb.) Prantl, in
Engler & Prantl, Nat. Pflanzenfam. 3(2): 62. 1891. =
Anemone L. ser. Knowltonia (Salisb.) J.C. Manning &
Goldblatt, Bothalia 39(2): 218. 2009.

Type (typus generi): Knowltonia rigida Salisb. (the
only species included in Knowlfonia by Salisbury, 1796),
nom. illeg. (Adonis capensis L. cited in synonymy; Art.
52.1 and 52.2 of the ICN: Turland et al., 2018), now
accepted as Knowltonia capensis (L.) Huth.

Species  included:  Knowltonia  anemonoides
H. Rasmussen = Anemone anemonoides
(H. Rasmussen) J.C. Manning & Goldblatt),
K. bracteaea Harv. ex J. Zahlbr. (= A. bracteata (Harv.
ex J. Zahlbr.) J.C. Manning & Goldblatt), K. brevistylis
Szyszyl. (= A. brevistylis (Szyszyl.) J.C. Manning &
Goldblatt), K. cordata H. Rasmussen (= A. cordata
(H. Rasmussen) J.C. Manning & Goldblatt), K. filia
(L.f.) T. Dur. & Schinz (= A. filia (L. f.) J.C. Manning &
Goldblatt), K. capensis (L.) Huth (= A. knowltonia Burtt
Davy), K. vesicatoria (L. f.) Sims (= A. vesicatoria (L. f.)
Prantl), K. transvaalensis Szyszyl. (= A. transvaalensis
(Szyszyl.) Burtt Davy). See further taxonomic and
morphological information in Rasmussen (1979) and
Manning et al. (2009; taxa treated as species of Anemone
sensu lato). Infraspecific taxa recognized by Rasmussen
(1979) and Manning et al. (2009) are not considered
here.

Knowltonia  Salisb. sect. Pulsatilloides
Mosyakin & de Lange, comb. nov.

Basionym: Anemone sect. Pulsatilloides DC., Syst.
Nat. 1: 195. 1817. = Anemone L. subgen. Pulsatilloides
(DC.) Juz., Flora URSS [®nopa CCCP] 7: 256. 1937,
pro parte. = Pulsatilloides (DC.) Starod., Veterenitsy:
sist. evol. [BeTpeHulbl: cUcTeMaTUKa U 3BOJIIOLMUS]:
124. 1991, pro min. parte.

Type: Anemone capensis (L.) Lam. (lectotype, designated
by Starodubtsev, 1991: 124) (= Knowlfonia pulsatilloides
Christenh. & Byng, non K. capensis (L.) Huth).

Note: Mosyakin (2018b: 6) already commented
that the concept of the genus Pulsatilloides as outlined
by Starodubtsev (1991), who included in that genus
the members of Anemonastrum sect. Anemonastrum
subsect. Himalayicae (Ulbr.) Mosyakin together with
Pulsatilloides capensis (L.) Starod. (now recognized
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as Knowltonia tenuifolia (L. f.) Mosyakin, incl.
K. pulsatilloides), P. glaucifolia (Franch.) Starod.
(now properly accepted as Anemoclema glaucifolium
(Franch.) W.T. Wang), and P. begoniifolia (H. Lév. &
Vaniot) Starod. (which is Anemone begoniifolia H. Lév.
& Vaniot, a member of Anemone sensu stricto), is "very
unnatural phylogenetically and has not been confirmed
by molecular, morphological, and karyological
evidence". Anemone sect. Pulsatilloides as understood
and circumscribed by Hoot et al. (2012) appears to be
phylogenetically natural, but it was applied in a very
wide sense to all taxa placed here and in Christenhusz
et al. (2018) in the genus Knowlfonia. Here the name
Knowltonia sect. Pulsatilloides is restricted only to dry-
fruited southern African taxa, which we place in two
subsections (see below).

Knowltonia Salisb. sect. Pulsatilloides subsect.
Pinnatifoliae (Ulbr.) Mosyakin & de Lange, comb. nov.

Basionym: Anemone [sect. Pulsatilloides DC.] ser.
Pinnatifoliae Ulbr., Bot. Jahrb. Syst. 37(2): 200 (diagn.),
239. 1905.

Type: Anemone capensis (L.) Lam. (the only species
included in the series in the protologue, cited with the
authorship "(L.) DC.") (= Knowltonia pulsatilloides
Christenh. & Byng, non K. capensis (L.) Huth).

Species included: Knowltonia tenuifolia (L. f.)
Mosyakin (incl. K. pulsatilloides Christenh. & Byng; see
nomenclatural comments and synonymy in Mosyakin,
2018).

Note: Ifthe second species (corresponding to Atragene
capensis L. = Anemone capensis (L.) Lam. sensu stricto)
is recognized in this subsection, its correct species-rank
name in Knowltonia will be K. pulsatilloides Christenh.
& Byng (see, however, taxonomic and nomenclatural
comments in Manning and Goldblatt, 2013, and
Mosyakin, 2018a).

Knowltonia Salisb. sect. Pulsatilloides subsect.
Alchemillifoliae (Ulbr.) Mosyakin & de Lange, comb.
nov.

Basionym: Anemone L. [sect. Pulsatilloides DC.] ser.
Alchemillifoliae Ulbr., Bot. Jahrb. Syst. 37(2): 201. 1905
(as"Alchimillifoliae"). = Anemone L. sect. Alchemillifoliae
(Ulbr.) Tamura, Acta Phytotax. Geobot. 42(2): 179.
1991 (as "Archimillifolia", sphalm.). = Anemone L.
[subg. Anemone sect. Pulsatilloides DC.] subsect.
Alchemillifoliae (Ulbr.) Hoot, in Hoot et al., Syst. Bot.
37(1): 149. 2012, pro parte (excl. Anemone tenuifolia).

Type: Anemone alchemillifolia E. Mey. ex Pritz. (Art.
10.8 of the ICN: Turland et al., 2018), a homotypic
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synonym of Knowltonia caffra (Eckl. & Zeyh.)
Christenh. & Byng ex Mosyakin & de Lange, see below.

Species included: Knowltonia caffra (= Anemone caffra
(Eckl. & Zeyh.) Harv.), K. fanninii (Harv. & Hook. f.)
Christenh. & Byng (= A. fanninii Harv. & Hook. f.); for
further taxonomic and morphological information see
Manning and Goldblatt (2013; taxa treated in Anemone
sensu lato).

Note 1: Hoot et al. (2012: 149—150) reported
the type of Anemone ser. Alchemillifoliae Ulbr. as
"LECTOTYPE: designated by Tamura (1995): Anemone
caffra Harv. Gen. S. Afr. PI. 9. 1838" and commented
that "The source of the name "alchemillifolia" appears
to be A. alchemillifolia E. Mey. ex Pritz. (Linnaea 15:
758 [erroneous page citation—S.M. & P.dL.] 1842),
synonymous with Pulsatilla (Anemone) caffra Eckl. &
Zeyh. (Enum. Pl. Afric. Austral. [Ecklon & Zeyher] 1: 1.
1934—35)". However, according to Art. 10.8 of the ICN
(Turland et al., 2018), "When the epithet in the name of
a subdivision of a genus is identical with or derived from
the epithet in one of the originally included species
names, the type of the higher-ranking name is the same
as that of the species name, unless the original author
of the higher-ranking name designated another type".
Ulbrich (1905) rather confusingly listed two accepted
species of this series as "A. caffra (Eckl. et Zeyh.)
Harvey" and "A. Fanninii Harvey" on page 201 (where
the name "alchemillifolia E. Mey. in Pritzel, Revisio
Gen. Anem. 1841" was also mentioned in a footnote),
but on pages 188 and 240 of the same publication
accepted A. alchemillifolia (including "var. caffra
(Eckl. et Zeyh.) Huth" on page 240) and A. fanninii.
Consequently, the name Anemone alchemillifolia
E. Mey. ex Pritz. (an illegitimate and superfluous name
because Pritzel (1842: 614) cited Pulisatilla caffra Eckl.
& Zeyh. in synonymy) is the type of the series and the
lectotypification by Tamura (1995) was unnecessary.

Note 2: The name Anemone caffra was sometimes
cited with the authorship of only Harvey (1838).
However, this name is a nomenclatural combination
based on Pulsatilla caffra Eckl. & Zeyh. (Ecklon, Zeyher,
1834: 1). Christenhusz and Byng (in Christenhusz
et al., 2018: 75) cited the name "Anemone caffra Harv.
Gen. S. Afr. P: 9. 1838" as the basionym of their new
nomenclatural combination Knowltonia caffra. Since
they failed to cite the correct basionym and the actual
place of its valid publication, their new combination
is invalid (Art. 41.5 of the ICN: Turland et al., 2018).
This combination is validated below with the proper
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reference to its basionym. It should be also noted that
the combination Anemone caffira was validated by Harvey
in 1838 by his reference to "Pulsatilla caffra. Eck. and
Zeyh.", not in 1859 as indicated by Manning and
Goldblatt (2013: 6).

Knowltonia caffra (Eckl. & Zeyh.) Christenh. & Byng
ex Mosyakin & de Lange, comb. nov.

Basionym: Pulsatilla caffra Eckl. & Zeyh., Enum.
Pl. Afric. Austral. 1: 1. 1834 [Dec 1834 — Mar 1835].
= Anemone caffra (Eckl. & Zeyh.) Harv., Gen. S. Afr.
PL.: 9. 1838. = Anemone alchemillifolia E. Mey. ex Pritz.,
Linnaea 15(6): 614. 1842 (as "alchemillaefolia"), nom.
illeg. superfl. (Pulsatilla caffra cited in synonymy;
Art. 52.1 and 52.2 of the ICN: Turland et al., 2018).
= A. alchemillifolia E. Mey. ex Pritz. var. caffra (Eckl.
& Zeyh.) Huth, Bull. Herb. Boissier 4: 423. 1896. =
Knowltonia caffra "(Harv.)" Christenh. & Byng, Global
Fl. 4: 75. 2018, nom. inval. (Art. 41.5 of the ICN:
Turland et al., 2018).

Validation of a new subsection in Anemonastrum

Anemonastrum Holub sect. Anemonidium (Spach)
Mosyakin subsect. Makariri de Lange & Mosyakin,
subsect. nov.

Type: Anemonastrum  tenuicaule (Cheeseman)
de Lange & Mosyakin (= Ranunculus tenuicaulis
Cheeseman = Anemone tenuicaulis (Cheeseman) Parkin
& Sledge = Anemonidium tenuicaule (Cheeseman)
Christenh. & Byng).

Species included: Anemonastrum antucense (Poepp.)
Mosyakin & de Lange (southern South America: Chile)
and A. tenuicaule (Cheeseman) de Lange & Mosyakin
(New Zealand).

Description: Perennial rhizomatous herbaceous
plants. Basal leaf blades 3—8(—10) cm long, sparsely
pubescent. Inflorescences 2—3-flowered or flowers
solitary. Tepals (4—)5—15 mm long, without
anastomosing veins, subglabrous, white to pinkish-
white (A. antucense) or pink to red or reddish-brown
(A. tenuicaule). Carpels and achenes compressed,
glabrous or subglabrous, shortly stalked (A. antucense),
sessile or subsessile (A. fenuicaule), with hooked or
spirally coiled styles.

Etymology: The name of the subsection is from
the Te Reo Maori (Maori language) word for "cold"
(also "winter") because the New Zealand species, the
nomenclatural type of this subsection, is confined
to cold and shady habitats, and it flowers in winter
(astronomical summer in the Southern Hemisphere).

513



Note: Two species of this subsection were included by
various authors in several infrageneric taxa of Anemone
sensu lato. For example, Ulbrich (1905) placed
Anemonastrum antucense (as Anemone antucensis) in
Anemone sect. Rivularidium Jancz. ser. Rivulares Ulbr.
Ziman et al. (2006, 2008) included Anemone antucensis
and A. ftenuicaulis in Anemone sect. Rivularidium
Jancz. ser. Jamesoniae Ziman, Bulakh & Kadota (as
"Jamesonii"), together with A. jamesonii Hook. f.,
A. sellowii, A. assibrasiliana, and A. moorei. Hoot et al.
(2012) placed our two species in Anemone subgen.
Anemonidium (Spach) Juz. sect. Anemonidium Spach
together with A. canadensis L., A. dichotoma L., and
A. richardsonii Hook. f., which are now recognized
as  Anemonastrum  canadense (L.)  Mosyakin,
A. dichotomum (L.) Mosyakin, and A. richardsonii
(Hook. f.) Mosyakin (see Mosyakin, 2016).

Trans-Pacific biogeographical links and phylogenetic
relationships of A. antfucense and A. tenuicaule were
discussed by Ehrendorfer and Samuel (2000, 2001),
Schuettpelz et al. (2002), Ziman et al. (2006, 2008),
Meyer et al. (2010), Hoot et al. (2012), and some other
authors. Information on taxonomy, nomenclature,
morphology, and biogeography of A. tenuicaule and
A. antucense was summarized in our earlier article
(Mosyakin, de Lange, 2018).
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Mocsxin C.JI.', ne Jlanre I1.[x.2, Bynax O.B.!
BHyTpilHbOPO10Bi TAKCOHM /151 BUAIB Anemonastrum 1a
Knowltonia 3 IliBnennoi ITiBKymi, sKi paHile BKI0YaIHCS 10

Anemone sensu lato (Ranunculaceae). YKp. 60T. XypH., 2018,
75(6): 509-516.

'THcturyT 60Taniku iMm. M.I. Xomoanoro HAH Ykpainu
ByJ1. TepemieHkiBebka 2, Kuis 01004, Yxkpaina

*TexHOJMOTIYHMHA IHCTUTYT YHiTek,
I1/ckp. 92025, Bya. Bikropii (3axin), Oxnenn 1142, Hosa
3enannis

Ha ocHoBi MoseKynsipHO-(iTOreHEeTUYHUX i YaCTKOBO Ta-
KOX MopdosioriuHux Ta 6ioreorpadiuHux 1aHUX HEIIOAaB-
HO OyJI0 3aMPOINOHOBAHO BU3HATHU Y 3HAYHO PO3IIMPEHOMY
po3yMiHHi poau Anemonastrum ta Knowltonia, siki paHilie
3MeOiTBIIOrO BKIIIOUAIu 10 Anemone sensu lato (Ranuncu-
laceae). O0uBa 11i poaAM BKIIOYAIOTh MPEICTABHUKIB, SIKi €
LikaBUMHU 3 MOpdoJioriuHoi Ta 6ioreorpadiyHoi TOUOK 30Dy,
a 3arajibHi apeajau UKX pomiB (TOOTO, cyMa apealiB ixHiX BU-
NIiB) TEMOHCTPYIOTh SIBHI MiKKOHTMHEHTaJbHi U3 FOHKIIII.
3okpema, Knowltonia B HOBOMY pO3yMiHHI (1110 BiAmoBigae
Anemone sect. Pulsatilloides sensu Hoot et al., 2012) Bkitouae
MmiBIeHHOAMPUKAHCHKI Ta JesIKi aMepUKaHChKi (TlepeBaXKHO
MiBIEHHOAMEPUKAHChKi) TaKCOHU, a TakoxX K. crassifolia 3
o-Ba TacmaHist. Pin Anemonastrum (1o Binmosinae Anemone
subg. Anemonidium sensu Hoot et al., 3a BUKJITFOUEHHSIM POy
Hepatica) € nepeBaXHO €Bpa3iliCbKUM, ajie TaKOX MiCTUTb
JeKiJIbKa TMiBHIYHOAMEPUKAHChKUX BUIIB Ta IiBIeHHOaAMe-
PUMKAHCBKUI A. antucense i HOBO3eJNaHICbKUIA A. tfenuicaule.
Bunu, 1o 3apa3 BKItoueHi 10 Anemonastrum 1a Knowltonia,
paHile po3milllyBajiu B pi3HUX BHYTPIlIHbOPOJOBUX TaKCO-
Hax pony Anemone sensu lato. Terep 1i BHYTPiLIHLOPOIOBI
TaKCOHM MaloTh OyTH IIEIIO TEePerITHYTI Ta IMepeHeceHi 10
BiIMOBIAHUX POJiB. MU NPOMOHYEMO B CTATTi Taki HOBI
KOMOiHaLil paHriB cekuii Ta migcekuii: Knowlfonia sect.
Mexicanae (Starod.) Mosyakin & de Lange, comb. nov.
(incl. K. mexicana); sect. Crassifoliae (Ulbr.) Mosyakin & de
Lange, comb. nov. (incl. K. crassifolia); sect. Rigidae (Ulbr.)
Mosyakin & de Lange, comb. nov. (incl. Knowltonia hootae
= Anemone rigida, K. hepaticifolia, K. moorei); sect. Meridium
(Starod.) Mosyakin & de Lange, comb. nov. (incl. K. helle-
borifolia Ta K. peruviana), sect. Sellowiae (Hoot) Mosyakin &
de Lange, comb. nov. (incl. K. sellowii Ta K. assisbrasiliana);
sect. Oreithales (Schltdl.) Mosyakin & de Lange, comb. nov.
(incl. K. integrifolia); sect. Barneoudia (Gay) Mosyakin & de
Lange, comb. nov. (incl. K. balliana, K. chilensis, K. major);
sect. Pulsatilloides (DC.) Mosyakin & de Lange, comb. nov.,
[sect. Pulsatilloides| subsect. Alchemillifoliae (Ulbr.) Mosya-
kin & de Lange, comb. nov. (incl. K. caffra Ta K. fanninii),
[sect. Pulsatilloides] subsect. Pinnatifoliae (Ulbr.) Mosyakin
& de Lange, comb. nov. (incl. K. tenuifolia). BaninuzoBaHa
HoBa KoMOiHalig y paHsi Bumy, Knowltonia caffra (Eckl. &
Zeyh.) Christenh. & Byng ex Mosyakin & de Lange, comb.
nov. OnucaHa HoBa MifceKllist Anemonastrum sect. Anemonid-
ium subsect. Makariri de Lange & Mosyakin, subsect. nov.;
1S MACEKIisT MiCTUTh Anemonastrum antucense 3 IliBaeHHOT
Amepuku Ta A. tenuicaule 3 HoBoi 3enanii.

Kmouosi ciioa: Anemone, Knowltonia, Ranunculaceae,
BHYTPILLIHBOPOIOBA KJacudikallis, HOMEHKJIaTypa,
[liBneHHa miBKYyJs, CUCTEMATUKA
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Mocsakun C.J1.', ne JJaure IT1.J1x.2, Bynax E.B.!
BHyTpUpPOI0BBIE TAKCOHBI 1151 BUIOB Anemonastrum u
Knowltonia n3 YO:kH0r0 NOJIymapusi, KOTopble panee
BKJII0YAJHCh B Anemone sensu lato (Ranunculaceae). Yp.
00T. XypH., 2018, 75(6): 509—516.

'"MuctutyT 6oranuku uMm. H.I. Xonognoro HAH Ykpannst
yi. TepeumienkoBckas 2, Kues, 01004, YkpanHa

*TeXHOJOTUYECKUI MHCTUTYT YHU TEK,
I1/s. 92025, yn. Bukropuu (3anan), Oxnena 1142, Hosas
3enaHaus

Ha ocnHoBe momexymsipHO-(OUIOTeHETUYECKUX U YACTUYHO
TaKke Mopdoaornueckux u Ouoreorpaduueckux AaHHBIX
HEIaBHO OBUIO MPEAIOKEeHO MPU3HATh B 3HAUUTENBHO pac-
LIMPEHHOM TTOHUMAaHWUU Pofbl Anemonastrum u Knowltonia,
KOTOpbIE paHee MPEeUMYILIECTBEHHO BKIIOYAIM B POI
Anemone sensu lato (Ranunculaceae). O6a 3T poaa BKITIO-
YaloT TpeACTaBUTeNIell, KOTOpble MHTepeCHbI ¢ MOpGhOosIo-
TMYecKOoi 1 Ouoreorpadpmueckoil Touek 3peHus, a apeabl
9TUX POAOB (TO €cTh, CyMMa apeajioB MX BUIOB) NEMOH-
CTPUPYIOT SIBHBbIE MEXKOHTUHEHTAJTbHbIE MU3BIOHKIINU. B
4acTHOCTH, Knowlfonia B HOBOM MMOHUMAaHUU (COOTBETCTBY-
fomieM Anemone sect. Pulsatilloides sensu Hoot et al., 2012)
BKJTIOUAET I03KHOA(DPUKAHCKIE U HEKOTOPbIE aMepPUKAHCKIE
(TIpenMyIIIeCTBEHHO I0KHOAMEPUKAHCKIE) TAKCOHBI, a TaK-
xe K. crassifolia u3 o-Ba Tacmanus. Pon Anemonastrum (co-
OTBETCTBYIOIINIT Anemone subg. Anemonidium sensu Hoot
et al., 3a uckmouyeHuem pona Hepatica) IPeNMYIIECTBEHHO
€Bpa3nIiCKNIi, HO OH TaKXXe BKJII0YaeT HECKOJbKO CeBEpO-
aMepUKaHCKUX BUIOB, I0XKHOAMEPUKAHCKUUN A. antucense
U HOBO3EJNAHICKWiIl A. tenuicaule. Bunmbl, KoTopble ceituac
BKITIOUEHBI B Anemonastrum v Knowltonia, panee pa3mernianm
B Pa3IMYHBIX BHYTPUPOIOBBIX TAKCOHAX poia Anemone sensu
lato. Temepb 3TW BHYTPUPOAOBLIE TAKCOHBI JTOJKHBI OBITH
HECKOJIbKO TTePEeCMOTPEHBI U TMIePEHECEHBI B COOTBETCTBYIO-
e ponbl. MBI TipeiaraeM 371eCh ClIeIyolle HOBbIe HO-
MEHKJIaTypHbIe KOMOWHAILIUY PAHTOB CEKIIMY W TTOJCEKITNN:
Knowltonia sect. Mexicanae (Starod.) Mosyakin & de Lange,
comb. nov. (incl. K. mexicana); sect. Crassifoliae (Ulbr.) Mo-
syakin & de Lange, comb. nov. (incl. K. crassifolia); sect. Rigi-
dae (Ulbr.) Mosyakin & de Lange, comb. nov. (incl. Knowl-
tonia hootae = Anemone rigida, K. hepaticifolia, K. moorei);
sect. Meridium (Starod.) Mosyakin & de Lange, comb. nov.
(incl. K. helleborifolia n K. peruviana), sect. Sellowiae (Hoot)
Mosyakin & de Lange, comb. nov. (incl. K. sellowii u K. as-
sisbrasiliana); sect. Oreithales (Schltdl.) Mosyakin & de
Lange, comb. nov. (incl. K. integrifolia); sect. Barneoudia
(Gay) Mosyakin & de Lange, comb. nov. (incl. K. balliana,
K. chilensis, K. major); sect. Pulsatilloides (DC.) Mosyakin &
de Lange, comb. nov., [sect. Pulsatilloides] subsect. Alchemil-
lifoliae (Ulbr.) Mosyakin & de Lange, comb. nov. (incl. K. caf-
fra n K. fanninii), [sect. Pulsatilloides] subsect. Pinnatifoliae
(Ulbr.) Mosyakin & de Lange, comb. nov. (incl. K. tenuifolia).
JeiicTBUTETbHO 0OHApOJOBaHA HOBAsi KOMOWHAIIMS B paHTe
Buna, Knowltonia caffra (Eckl. & Zeyh.) Christenh. & Byng ex
Mosyakin & de Lange, comb. nov. OmucaHa HoBast TIOICEK-
uust Anemonastrum sect. Anemonidium subsect. Makariri de
Lange & Mosyakin, subsect. nov.; 3Ta moaceKIIns BKIIOYACT
Anemonastrum antucense n3 YOxHoit AMepuku u A. tenui-
caule n3 HoBoii 3enanauu.

Kmouessie ciioBa: Anemone, Knowltonia, Ranunculaceae,
BHYTPUPOIOBAas KjaccuduKalus, HOMEHKIaTypa,
cucreMatuka, FOxHoe rojyiapue
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PeKOHCTPYKILisl HOpiYHOI aKyMyJIsii ByIJelio B CTOBOYpax JepeB
Quercus robur (Fagaceae) 3an1aBuux JjiciB Kuena

1Omnig C. [TPOKOITYK

[HcTuTyT eBomouiiiHoi ekosorii HAH Ykpainu
By akan. Jlebenmena, 37, Kuis 03143, Ykpaina
Jju.prokopuk91@gmail.com

Prokopuk Yu.S. Reconstruction of annual carbon sequestration in stems of Quercus robur (Fagaceae) in the floodplain forests
of Kyiv. Ukr. Bot. J., 2018, 75(6): 517—524.

Institute for Evolutionary Ecology, National Academy of Sciences of Ukraine
37 Lebedeva Str., Kyiv 03143, Ukraine

Abstract. Floodplain forests are highly productive terrestrial ecosystems that perform crucial ecological functions, e.g. carbon
sequestration. Quercus robur, along-lived hardwood species often dominating in floodplains, is an appropriate object to investigate
the long-term aboveground carbon fixation. In this study we apply dendrochronological approaches for reconstruction of the
carbon sequestration in Q. robur stem biomass. We studied trees growing in five floodplain sites in Kyiv and compared them with
a site situated about 4 km away from the nearest floodplain, Feofania Park. The total carbon stock in stems of Q. robur at the
age of 50 years averages 319 kg in the Muromets forest, 129 kg in Zhukiv Ostriv Reserve (zakaznyk), 114 kg in Lisnyky Reserve
(zakaznyk), 101 kg and 72 kg in the Bychok and Dubysche forests, respectively. At the age of 150, oaks growing in the Zhukiv
Ostriv Reserve show the largest amount of stems carbon, 902 kg, while in Lisnyky Reserve trees contain the lowest value of
708 kg. Long-term estimation reveals an increasing trend in the annual carbon stock in all studied floodplain forests, although
the highest values up to 15 kg per year are found to occur in periods with optimal growth conditions. In the periods of drought
and low water level of the Dnipro River, floodplain oaks yearly carbon stock is found to drop to 9 kg. At the same time, carbon
accumulated in old-grown oaks outside the floodplain is higher than in the floodplain forests by 37% at the age of 25 and by
14—28% in older trees. In the Muromets site, 25 year old oaks are found to have 56% higher carbon accumulation than in the
trees of the same age in Feofania. Hence, this difference becomes nonsignificant with trees aging. The analyses using 25-yr
successive intervals reveal that carbon stock in Feofania is higher than that in the floodplain by 1.6 and 1.5—2.8 times in young
and in mature trees, respectively.

Keywords: Quercus robur, floodplain forests, radial growth, carbon, dendrochronology

Bceryn et al., 2015) i samexwuts Bin Buny (Glenz et al., 2006)
1 cyKymHOCTi (paKTOpiB, SIKi Bapilol0Th y yaci (Kiimar,
piBeHb BOAM B Piulli) Ta MpocTopi (BiACTaHb OO0 PiuKH,
piBeHb 3aJISiTaHHSI T'PYHTOBUX BOM, KOHKYPEHILIis).
Taka BenuKa KiabKiCTh UMHHUKIB YCKJIAOHIOE OLIIHKY
YMOB 3pOCTaHHS BUJIIB y EKOCHCTEMaX 3 IMePiONUIHUM
IIepe3BOJIOKECHHSIM TPYHTY.

Quercus robur L. — oAyH i3 IIIMPOKO PO3MOBCIOAXKE-

3amiaBHi  JlicM BMKOHYIOTH BaXKJIMBi €KOJIOTiUHi
(yHKUiT — peryaoTh BOAHUN MOTIK, 3MEHIIYIOTh
€po3ilo TPYHTIB, € ocepedKoM Oiopi3HOMAaHITTS Ta
IKEPEJIOM IePEeBUHU, a TAKOXK MiCIIeM JIJIS BiIIIOUMHKY
(Gren et al., 1995; Klimo, 1998). 3aBasiku nocTiiHii
HasIBHOCTI BOJIOTM Ta ITOXWBHMX PEYOBMH 3allIaBHi

JTiCW BBaXKAIOThCsl HAUTIPOAYKTUBHUMM CepeJl JIiCOBUX ) e 5 (D
. | HMX Yy JicoBMX ekocrcTeMax €Bpornu BuIiB (Ducousso
€KOCHCTEeM, TOMY BUKOHYIOTh OJTHY 3 KJTIOUOBUX POJICH y p AiB ( ’

B riiobanbHOoMy ByrieneBoMy Lukii (Cierjacks et al., Bordacs, 2004; Ellenberg, 200,9) » 1110 HacTo I[OI\/fltue y
2010). npubdepeKHUX Ta 3allJIaBHUX Jricax. Tak, y 3eeHiii 30Hi

Kuesa Bup 3poctae y pisHux 6ioTonax, y T. 4. 3araBax
(Didukh, Alioshkina, 2012), i MoxXe OyTW 3py4YHUM
00'€eKTOM JUTSI TIOPIBHSIHHSI BIUIUBY JIOKQJTbHUX YMOB
Ha npupict Giomacu. OuiHeHa Oiomaca JepeBHOIO
sgpycy TpaboBo-ayooBux JiciB KwueBa craHoBMIA
229,4 T1/ra (Didukh, Alioshkina, 2007), Tomi sk

HesBaxkaroun Ha BUCOKY IMPOOYKTHUBHICTH 3aIljIaB-
HUX €KOCHUCTEM, MPUPICT OioMacu aepeB JiMIiTyEThCS
HAIJTUIIIKOM BOJIOTM B TPYHTI Ta IOB'SI3aHOIO 3 HUM
Hectayelo KucHio. Ilpupict HazeMHoi OioMacu
3MEHIIYETLCSI MPU TpuBajoMmy 3aroruieHHi (Rieger
© 10.C. [TPOKOITYK, 2018
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3arjlaBHUX OyOOBOTO Ta sICEHEBO-AyOOBOIO JICIB —
338,2 ta 273,8 1/ra BimnosimHo (Alioshkina et al.,
2011).

OpmHak JaHi IO0I0 IMTPOAYKTUBHOCTI Ta HAKOITMYEH-
Hs Byrjiewio Q. robur y 3aruiaBax OOCUTh OOMEXEHi
(Cierjacks et al., 2010; Alioshkina et al., 2011), a
OararopiuyHa OuMHaMika B3arajgi He JOCIiIXKeHa.
Ilopiune  HAKONMMYEHHS  BYIJICII0O  HA3eMHOIO
O0iomMacol0 MOXHa OIIIHUTU PETPOCIEKTUBHO 3a
IMHAMIKOIO pamiaJlbHOTO IpupocTy nepes (Babst et al.,
2014; Rieger et al., 2016).

Mera 1iei poOOTM — Ha OCHOBI aHali3y Ipu-
pOCTY DpIiYHUX Kijlellb PEKOHCTPYIOBATU ILOPiYHE
HaKOINMYEHHSI BYIJIELI0 Yy CTOBOYpOBiii Oiomaci
Q. robur, 1o 3pocrae B 3amiaBi JHinpa B Mexax
KueBa Ta mopiBHATH 3 TaHMMM 11032 3aIUIaBOI0 — B
HaCaIKeHHSX TIapKy IIaM'SITKA CagoBO-IIapKOBOTO
mucreursa "deodanisa”.

Marepianu Ta MeTOAM

Micusa docaioncenns. J1inssHKU, 1110 BUBYAIUCS, 3HAXO-
NISIThCSI B 3aruiaBi p. JIHIMpo Ta po3TallioBaHi Ha Tepu-
Topisix: 1) ypouuina [younie; 2) perioHaabHOTO JaHa-
madTHOro Tapky "IHINpoBchbKi octpoBH”, 0. Mypo-
Menb;, 3) ypoumma "buuok”; 4) maHmmadTHOTO
3aKa3HMKa "2KyKiB ocTpiB"; 5) O0TaHiYHOTO 3aKa3HUKa
"Jlichuku". HacamkeHnHs ypounina "budok”, 3aka3zHrKa
"2KykiB ocTpiB" Ta 0. MypoMelb HallexKaThb A0 PiIKiCHUX
6ioroniB Kuesa G1.225 3amnasHi Aidposu (Alioshkina,
2011; Didukh, Alioshkina, 2012). 3HauHui1 (pparMeHT
3aIIaBHOI  AiOpOBM TakoxX 30epircs B ypouuuli
"Ilyouine", 10 3HAXOAMTLCS Ha TMiBHOYI 3aTOKU
Bepomron (Parnikoza, 2014). JlocmimKeHi TiITHKA
3akas3HuKa "Jlicnuku" B gonuHi p. CiBepka HajexXaTb
no oiotony G1. A133 SlceneBo-ny6oBi nicu 3 Allium
ursinum (Alioshkina, 2011; Didukh, Alioshkina, 2012).
Bid6ip ma o6pobra 3paskie oepesunu. BripomoBx
2015—-2016 pp. BimibpaHo 64 AOMiHAHTHHX aepeBa:
15 — 3 mepeBoctany o. Mypomenp, 11 — 3 ypouniia
"Buyox”, 13 — i3 3akazHuka "XKykiB octpiB”, 9 —
3 ypouuiia "[dyouine”, 16 gepeB — i3 3aKa3HMKa
"JlicHuku". 3 KOXHOTO JepeBa B3SITO HE MEHIIIe
JIBOX KepHiB Ha BUCOTiI 1,3 M 3a momomMoroio OypaBa
Ipecnepa, Haglof (LlIseuist). Kepuu, BucyiieHni Ha
MOBITpi, (piKCyBaJIM Ha AepeB'siHili OCHOBI, 3aUMIaIN
CKaJbIleJieM Ta CKaHYBaJlM TUIAHIIETHUM CKaHEPOM
"Epson V33" 3 posainbpHoto 3patHicTio 3200 dpi.
IupuHy piuHMX Kijiellb BUMipIOBaJIM 3 TOYHICTIO
1m0 0,01 MM, BUKOPUCTOBYIOUM Mporpamy "AxioVision
(Carl Zeiss)". HasgBHicTp (danplIMBUX  KiJellb
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Tabauys. Bik, giameTp Ta pagiajbHUii MPUPICT MOCTIKEHHX
Jepes

Table. Age, diameter and mean tree-ring width of trees by study
sites

Cepenns mmpyHa | gy poKit Hiamerp*,
Micue | KinbkicTh | piuHOTO Kiblls, M
300py nepeB MM * cTaHAapTHe

BiIXUJICHHS min | max | min | max

BYC 11 2,00x1,115 72 | 180 | 63 89
DUB 9 1,99+1,023 151 | 175 72 95
ZHU 13 2,32+1,371 75 | 195 | 58 | 101
LIS 16 2,07+1,233 116 | 154 | 59 85
MUR 15 5,122,023 33 | 52 41 73

BYC — ypouumie "buyok", DUB — ypouuie "Jlyouie",
ZHU — 3akasnuk "2KykiB octpiB”, LIS — 3akasHuk
"Jlichuku", MUR — 0. Mypomelb.

*liaMeTp JaHO Ha BMCOTI 1,3 M 3 ypaxyBaHHSIM TOBIIMHU
KOpH.

BCTaHOBJTIOBAIM 11i MikpockKorioMm MBC—1. /lani 1BoX
KEPHIB 3 0JTHOT'0 JIepeBa BUKOPUCTAIIU JIJI5T ITOAAJIBIIIOTO
aHali3y sIK OJHY J€PEBHO-KiIbLIEBY XPOHOJIOTIIO MiCIst
MepexpecHOro JaTyBaHHSI Ta ocepeaHeHHs. TouHicTb
JaTtyBaHHs1 ouiHoBaau 3a mporpamoio "COFECHA"
(Holmes, 1983; Grissino-Mayer, 2001).

Ouinka denonysanns gy2aeyro. baraTopiuHe HaKOIM-
YeHHSI BYIJICII0O B CTOBOYpOBili nmepeBuHi Q. robur
OLIIHIOBAJIM HAa OCHOBIi aHai3y paaiaJiIbHOTO MIPHUPOCTY.
Bik nepeB BU3HAYaauM UUISIXOM TiApaxyHKy pPiUYHMX
KiJiellb, a y 3pa3KiB 0e3 ceplLieBUHU — FeOMEeTPUYHUM
MetonoM (Rozas, 2003).

71 Ko>XHOTO CTOBOYpa 3a IIOPIYHUM MPUPOCTOM
PO3paxoBYBaJI KyMYJISATUBHUI pamiyc. 3MiHY TIIOILI
MOMEPEYHOro nepepisy (S,) BU3Havanu 3a GopMyJIolo:
S, = nriz, ne r, — KyMYJSTUBHHMI pamiyc B i-oMy
poui. IS po3paxyHKy IIOPIYHOTO BEPTUKAIBHOTO
MPUPOCTY BUKOPUCTOBYBAJIM PIiBHSIHHS 3aJIEXKHOCTI
BUCOTH JiepeBa BiJl BiKY, 110 BCTAaHOBJIEHE Ha OCHOBI
JAHUX JIiCOBHOPSIIHUX polIiT Q. robur y "®eodanii”
(Prokopuk, Netsvetov, 2016). HlopiuHy 3MiHy 06'eMy
crosOypa (V,) pospaxoByBanu 3a (opmynow: V., =
SxH,/3, ne H, — Bucora nepesa B i-omy poli.

Hna Bu3HaueHHsS iTomacu CTOBOypa BUKOpPH-
CTOBYBAJIM 3HAYEHHS LIUJILHOCTI CyXOl peuOBUHU JJIsI
cToBOYpHOI nepeBunu Q. robur 575 xr/m* (Netsvetov,
Suslova, 2009), a 1t po3paxyHKy MacH JIeTIOHOBaHOTO
B Hill Byrytewto — KoeditiieHt 0,5 (Matthews, 1993).

Ukr. Bot. J., 2018, 75(6)



Pe3syabraTu Ta 00rOBOpEHHS

CranoM Ha 2015-1 pik qociigkeHi [epeBa Malau BiK
33—52 pokiB Ha 0. Mypomertib, 72—180 pokiB B ypouwuiiti
"budok”, 75—195 pokiB y 3aka3HuKy "XKykiB ocTpiB”,
151—175 pokiB B ypouui "Iyouine” ta 116—154 pokiB
y 3aka3HuKy "Jlicnuxku". CepenHiii pivHMii pagiaabHUI
npupict y naepeB i3 3akasHuka "XKykiB ocTpiB"
craHoBuB 2,324+1,371 mM, i3 3akasznuka "JlicHUKn" —
2,07£1,233 MM, 3 ypouuniia "buyok” — 2,001,115 mm
ta "youme" — 1,99+1,023 mm. CepenHs mmpuHa
pidyHOro KiJbls JepeB Ha o. Mypomelpb cKiagana
5,12+2,023 MM (IUB. TaOIHIIIO).

VY 2015 p. cepenHs 1Jiolla MOMNEPEYHOro Mepepizy
JOCIIIKEHUX AepeB B ypoumili "buyox" craHoBmia
0,345 m? (puc. 1, a) Tta BapitoBana B mexax 0,217—
0,552 m?, B ypoumnmi "dyounie" — 0,363 m? (0,200—
0,499 M?), B 3aka3HuKky "KykiB ocTpiB" — 0,347 wm?
(0,121-0,528 M?), B 3aka3Huky "Jlichuku" — 0,266 m?
(0,177—0,369 m?), Ha 0. Mypomerb — 0,179 m?(0,108—
0,286 m?).

3aranpbHa Maca (DiKCOBAHOTO BYTJIELIO B CTOBOYpi
Q. robur 306inblyBaiiach 3 BikoM aepeB (puc. 1, b). Y
cepeIHbOMY B CTOBOYpOBIli (hiTOMaci AepeB BikoM 25
POKiB y 3aka3HUKY "2KyKiB ocTpiB" Hakomu4yeHo 36 Kr
ByIIento, B ypounili "buuoxk" — 25 Kr, y 3aKa3HUKY
"Jlichuku" — 21 kr, B ypoumii "lyoumie” — 18 kxr
CepenHs1 Maca aKyMyJbOBaHOTO BYIJICILIIO Y IEPEB,
110 3pocTaloTh Ha 0. MypoMmellb 3a YMOB HU3bKOIL
KOHKYpeHLIii 3a CBiTJO, cTaHOBMJIa ONM3bKO 80 KT,
o B 3—4 pasu Oiiblie, HixX Y CTOBOYpOBiil JepeBUHI
IHIIMX JOCHTiIKeHUuX HacamkeHb. [lepesa Q. robur
BikoMm 50 poOKiB y cepemHbOMY akyMmysoBaimu 319 kr
ByIJIeLlo Ha 0. Mypomelib, 129 Kry 3aka3HuKky "KykiB
octpiB", 114 kr y 3aka3Humky "Jlichmku", 101 kT Ta
72 kr B ypouniax "budok” Ta "JIyoure" BimmosimHO.
CepenHsT Maca HaKOITMYEHOTO BYIJICIIIO JIEPEB BiKOM
75 pokiB craHoBwiIa 262 Kr y 3aka3HuKy "KykiB
octpiB", 222 kr y 3aka3Huky "Jlichuku", 210 Ta 175 xr
B ypouniax "budok” i "youine" BimmosigHo. VY Bimi
100 poxiBy cTOBOYpOBIii IepeBUHI OY10 aKyMy/TbOBaHO
435 kr Byraemio B 3aka3HuKy "2KykiB octpiB”, 366 Kr
y 3aka3Huky "Jlichuku", 353 Ta 325 Kr B ypoumuiax
"buuok" i "[Iyoumie" BimmosigHo. Y Bimi 125 pokiB B
cepeHbOMY 3adikcoBaHO 648 KI ByIJIELIO B AePEBUHI
B 3aka3HuKy "JXKykiB octpiB”, 526 KI y 3aKa3HHUKY
"Jlichuku", 530 Ta 524 Kr BiANOBIIHO B ypOUMILAX
"Buyox" i "dyonme". CepenHsa Maca aKyMyJbOBAaHOTO
Byrjeo B cTtoBOypax Q. robur Bikom 150 pokiB
cra"HoBma 902 xr y 3aka3HUKY '"2KykiB octpiB”, 770
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ta 740 kT B ypouuniax "Jlyoumie" Ta "budox”, 708 xr'y
3aka3Huky "Jlichuku" (puc. 1, b).

IlopiuHe HaKOMWYEHHS BYIJIELI0 B CTOBOYpOBIit
JIepeBUHI Bapilo€ 3 pOKYy B piK, aje B LIJIOMY 3pOCTa€
MPOTSITOM YChOTO JOCIIiIXKYBaHOTO Tiepiony. ¥ BiKOBUX
3amaBax no 1930-x pokiB cmocrtepirajiocss piBHO-
MipHe 3pocTaHHSI Macu (PiKCOBAaHOro BYIVIELIO, a
ITCIIsT — IIOpiYHE 0TO KOJMBAHHS, SIKe ITOB'SI3aHO 3
BiKOBUMM 3MiHAMU MPUPOCTY IUIOLI MOIEPEeUYHOro
repepidy (puc. 2). Ilikm MakKCMMaJIbHOTO HAaKOIIH-
yeHHsI Byrjieloo (mo 15 xr) mpumnamaroTh Ha 1969—
1971 pp., 1996—1998 pp. Ta 2013 p., miHiMaIbHOTO (IO
9 k1) — Ha 1972—1974 pp. Ta 2002—2004 pp. ¥ nepion 3
1972 no 1974 pp. cnoctepiranacs mocyxa Ta MiHiMaJTbHi
3HaueHHs piBHiB Boau B JdHinpi (Vyshnevskyi, 2005), a
B 2002—2004 pp. BimiyeHa onHa 3 HaNCyBOpIILIMX
nmocyx 3a octaHHi necatupivus (Netsvetov et al., 2018).
OTXe pOKM MaKCUMaJbHUX 3HaueHb HAKOMUYCHHS
BYIJICIIO TIepEIyBaIA TTOCYXaM i XapaKTepu3yBauCs
ONTUMAIbLHUMM YMOBaMU 1Jis pocty Q. robur.

Hnst 3'acyBaHHSI, Ha CKIiIbBKM YMOBH 3aIlIABHUX
JicoBUX exkocucteM JIHinmpa CHpUsATIUBI JJIsI POCTY
Q. robur, ©0yno TIpoBeIeHO TOPIBHSUILHUII aHai3
HacakeHb mapky "deodanis”, po3ranioBaHOTO 1Mo3a
3ariaBolo, aje B MOMIOHMUX KIIIMAaTUYHUX YMOBaXx.
Maca Byrieuio, (iKCOBaHOro BiKOBMMU JepeBaMu
Q. robur y mapky "®deodanisn”, Oysa OiIbIIOI Ha
37%, HiX y 3aIlUTlaBHUX 1i0OpoBax BiKOM 10 25 pOKiB
Ta Ha 14—28% — y nepeB crapiioro Biky (puc. 3, a).
Y HacamkeHHi Ha 0. MypoMellb HaKOMUYEHHS
BymJIeL0 25-piyHMMM JaepeBaMM Ha 56% Oinblie,
HixX y JicoBux Kynbrypax mapky "®deodanis”, a B
nepeB BikoM 50 pokiB pi3HMLS 3MEHIIMIACS Ta cTaja
HemocToBipHOIO (puc. 3, b). [1pn aHai3i HAKOTTMYEHHST
BYIJICLIO B OWHAaMIlli BCTAHOBJIEHO, 1110 BOHO B 1,5—
2,8 pa3siB Oiblie y BikoBux (puc. 3, ¢) Ta y 1,6 pasis
y cepeaHboBikoBUX (puc. 3, d) AepeBocTaHax MapkKy
"Meodaniss” MOPIBHAHO 3 3alJIABHUMU Ji0OpoBamMu
BiIMOBiIHOTO BiKY.

3rimHO 3 pe3yJbTaTaMU  HAIUX JOCJiIKEHb,
HallonTUMalbHUMU I pocty Q. robur € yMOBU
mapky "®deodanisn”, me criocrepira€rbcsl IMOMipHE
3BOJIOKEHHS. MOXIIMBUM BHHSITKOM €  JIMIIE
OKpeMi JingHKM 3amiaBu 3akasHuka "JlicHuku", nme
MEePioANYHO BiIMIYa€THCS HAMJIMIIOK BOJOTU B3UMKY
1 Ha MoYaTKy BereTaliiiHOro ce3oHy Ta ii AediumT i3
cepenmum ita (Netsvetov et al., 2018). Cxoxi maHi
oyno orpumaHo Ha miBHoui benwrii (Vincke et al.,
2005).
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Puc. 1. KymyasTHBHI KpMBi IJIOIII MOMEPEYHOro nepepiszy (a) Ta Macu HaKOMMYEHOTro BYIJIELI0 B CTOBOYPOBili AepeBUHI
Quercus robur 3anexHo Bin Biky (b): BYC — ypouniie "budok”, DUB — ypounie "Ayoume", ZHU — 3aka3nuk "2KykiB ocTpis”,
LIS — 3aka3uuk "Jlichuku", MUR — 0. Mypomenb. Cipi JiHii — 3aJeXHICTb 1T OKpEMUX JIepeB, YOpHi — cepemaHe (a) abo
3rjaxeHe (MOJiHOM IPYroro CTymneHs ) cepenHe (b) Isl 1epeBOCTaHiB

Fig. 1. Cumulative annual basal area increment (a) and carbon stock in Quercus robur stems according to tree age (b): BYC —
Bychok forest, DUB — Dubysche forest, ZHU — Zhukiv Ostriv Reserve, LIS — Lisnyky Reserve, MUR — Muromets forest. Gray
lines denote individual tree series. Black lines denote site-level averages (a) and smoothed by squared polynomial averages (b)

PesynbraTi TIOpiBHSIHHS HAKOMUYEHHS BYTJICIIO
B JiOpoBax, pO3TalllOBaHUX Y 3alllaBi Ta 1Mo3a HElo,
BUSBUIIUCS HeCMoAiBaHUMU. 3arajabHOBITOMO,
110 BiACYTHICTh JIe(ilUTy BOJIOTM Ta OINTUMAJIbHE
3a0€3MeYeHHsI POCIAVH TOXUBHUMU pPEYOBUHAMU
poONSaTh 3aruiaBU  MPOAYKTUBHIIIMMU 32  iHIII
HazeMHi ekocuctemu (Wright et al., 2001). ITaBogku
Ta 30UIbIIEHHSI PiBHS IPYHTOBUX BOX TMiABHUILYIOThH
Ha3eMHy MPOJAYKTUBHICTh AepeBocTaHiB (Burke et al.,
1999), a Takox omany (Conner, Day, 1992) Ta KopiHHs
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(Rieger et al., 2013). OmHak TpuBaJIe ITATOILICHHS
Ta HaCWMYEHHS TPYHTY BOJIOTOIO MOXKE NPHU3BECTH IO
smeHeHHs1 npupocty (Rozas, Garcia-Gonzalez,
2012) ta GionpomyktuBHocTi (Day et al., 1988), 110
MiATBEPIKYETHCS HAIIIMMU JaHUMU.

CriliKicTh epeB A0 MiATOIJIEHHS BapilO€ 3aJI€KHO
Bil BUIy, BiKy, a3y pPO3BUTKY Ta YMOB pocTy. Tak,
Quercus robur € TIOMIpHO TOJIEpAaHTHHM BHUIOM IO
noBeHeit (Spath, 1988; Siebel et al., 1998): y cTapiiomy
Billi Moke BUTpuMyBaTH TToHan 100 gHIB 3aTOIICHHS,
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Puc. 3. CniBBigHOILIEHHSI Macu HaKOIMYEHOTO BYIVICII0 B CTOBOYpOBili mepeBuHi Quercus robur mapky "®codanis” it
3arIaBHMX 1i0pOB 3aJIeXKHO Bifl BiKy (@, b) Ta B nuHaMilli (¢, d). Bikosi, moHax 100 pokiB, nepeBocTaHu (a, ¢); CepeaIHbOBIKOBI,
40—70 pokiB (b, d). 3ipoukoto no3HaveHi noctoBipHi (p < 0,05) 3HaUeHHSs

Fig. 3. Carbon stock in Quercus robur stem ratio in Feofania and floodplains by age (a, ) and 25-yr time periods (c, d) for
mature, over 100 year old trees (a, ¢) and younger, 40—70 year old trees (b, d). Asterisk (*) indicates significant (p < 0,05) values
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mpote B Monogomy — jauire g0 50 nHiB (Siebel et al.,
1998; Kreuzwieser et al., 2004; Glenz et al., 2006).
BinnoBigHO HeraTUBHUI BIUIMB MOBEHEH Ha IMPUPICT
Q. robur 6inplu BiporigHuil y mostoaiomy Bili (Copini
etal.,2016), Tomi SIK IMiATOIJICHHS CTAPIINX IEPEB MOXE
MMPU3BECTH, HABMaKWd, — OO0 (OPMYBAHHS IIMPIIOTO
piuHoro Kinblg (Gricar et al., 2013). ITpote oTpuMaHi
HaMU Pe3yJIETaTU He Y3TOMKYIOThCS 3 BUIIE3TafaHUMU,
ajpKe MPUPICT y 3ariaBax OyB MEHIIMM, HiX y JAepeB
mapky "®eodaHisg" IK B MOJIOIOMY, TaK i B CTapIIOMY
Bili (A1uB. puc. 3, a).

IIpyunHOIO  HEBIANOBIZHOCTI  HAIIMX  JAHUX
JIiTepaTypHUM MOXKe OyTH BpaxXyBaHHS HaMU JIUIIE
cToBOypoBoi Oiomacu. Tak, HamJIMILIOK TIPYHTOBOIL
BOJIOTY B 3aIIaBHUX JIepeBOCTaHAX MOXE OJHOYACHO
MO3UTUBHO BIUIMBAaTA Ha HAKOMWYEHHS BYIJICLIIO
B MiACTWJILI Ta KOpPiHHi I HeraTMBHO — B Ha3eMHili
6iomaci (Rieger et al., 2015). iMoBipHO, Lie TIOB'sI3aHO
3 YHUKHEHHSIM 3arpo3u aHOKCII LIISIXOM TTiABUILIEHHS
IHTEHCUBHOCTI TpaHcmipalii JepeBa 3a pPaxyHOK
301IbIIEHHST MACU KOPEHIB i JTUCTS Ta 11 3MEHIIIEHHS B
croBoypi (Rieger et al., 2015, 2016).

BucHoBku

BcraHoBieHo, 10 B 3amiaBHUX JiopoBax Kuesa
1IOpiYHE HAKOMMWYEHHSI BYyIJIEL}0 B CTOBOYpPOBiit
nepeBuHi Quercus robur 301TbIIYETHCS 3 BIKOM JIepeB.
OmgHak MaloTh Miclle 1 3HAYyHi KOJMBaHHS I1IbOTO
MOKa3HUKa, BUKJIMKaHi mocyxamu B 1972—1974 Ta
2002—2004 pp. CepenHst Maca BYTJIELIO, aKyMyJIbOBaHa
B CTOBOypoBili nepeBuHi (. robur y 3aruiaBax, €
MEHIIIOI0 TIOPIiBHSIHO 3 rpaboOBOI0 HiOPOBOIO MapKy
"MeodaHis", MO CyNepeInTh 3aralbHUM YSIBICHHIM
Mpo  MNPOAYKTHMBHICTb  3alUIaBHUX  €KOCHUCTEM.
3'sacyBaHHS TIPUYMH TaKOi HEBIAMOBITHOCTI MOTpedye
MOAAJBIINX JOCTIIKEHb 3 ypaXyBaHHSIM PO3TOMIiTY
(iKCOBaHOTO BYTJIELIO 3a (PPAKIIiSIMU.
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IIpokomnyk 1O0.C. PekoncTpyKuis mopiyHoi aKyMyasmii
BYIVIEII0 B CTOBOYpax nepeB Quercus robur (Fagaceae)
3amiaBuux Jicis Kuesa. Ykp. 60T. xkypH., 2018, 75(6):
517-524.

Incruryt eBommonirinoi ekosorii HAH Ykpainu
ByJI. akan. Jlebenena, 37, Kuis 03143, Ykpaina

3ariaBHi Jlich — BUCOKOTIPOAYKTUBHI Ha3eMHi €KOCUCTEMMU,
1110 BUKOHYIOTb HaJ3BUYaiHO BaXKJIMBi €KOJIOTIYHI (DYHKIIIT,
30KpeMa HaKOTMYEHHs BymJielfo. B 3aruraBHUX GiolleHO3ax
yacTo nominye Quercus robur, SIKWii BiIpi3HSIETbCS BETMKOIO
TPUBAJIICTIO JKUTTS ¥ TOMY € 3pYYHUM O0'€KTOM IS OLiH-
KU OaratopiyHoi (ikcallil Byrjiemno HazeMHOw (iToMacoro.
B nmaniit poGOTi Ha OCHOBi JE€PEBHO-KIJIbLIEBOI XPOHOJIOTIi
MM PEKOHCTPYIOBAJIM HAKOMUYEHHSI BYIJICII0 B CTOBOYpPO-
Biif mepeBuHi Q. robur 'atu 3amaBHUX Ai6poB Kuesa Ta
MOPIiBHSIIM 3 JaHUMM AepeBocTaHy napky "deodanis”, 1o
3HaXOAMUThCS Ha BiJICTaHi OJIM3bKO 4 KM 10 HAHOJIMXKYOT 3a-
T1aBy. 3arajbHUI BMICT BYIJIEIIO B CTOBOYPOBIil AepeBUHi
Q. robur Bikom 50 poKiB cTaHOBUB y cepenlHboMy 319 Kr Ha
0. Mypowmenp, 129 kr y 3aka3Huky "2KykiB octpiB”, 114 kr
y 3aka3Huky "Jlichuku", 101 ta 72 xr B ypouniax "budok"
ta "[lyoume" BinnmoBinHo. HaitGinbumii cepenHiit BMicT Byr-
seto (902 kr) y cTtoBOypoBiii aepeBuHi Q. robur Bikom 150
POKiB 3ahikcoBaHO B 3aKa3HMKaX "2KyKiB ocTpiB", MiHiMaJlb-
Huii (708 xr) — y 3aka3HuKy "JlicHuku". OuiHka 6aratopiu-
HOI IMHaMiKM JeTTOHYBaHHS BYIJIEIIO B CTOBOYpi MoKa3aia
TpeHI, SIKWI MiIBUILYEThCS B YciX 3aruiaBax. HariGinbiia
Maca, 10 15 Kr/pik, aKyMyJbOBaHOTO BYIJIELIO CITOCTEpi-
rajacsl B pOKU 3 ONTUMAaJIbHUMU YMOBaMU POCTY, HAaliMEeH-
ma, 10 9 Xr/pik, y mepion mocyx abo HU3bKUX PiBHIB BOIU B
JHinpi. [Tpu LIbOMY peTPOCTIEKTUBHUIA aHaIi3 CBiTYUTD, 1110
103a 3arJ1aBol0 KiJIbKICTh BYIJIELIO B CTOBOYpPOBiil NepeBUHi
Q. robur BikoM 10 25 pokiB Oyiia BUIIOO, HiXX Y 3aIlJlaBax Ha
37% Ta Ha 14—28% y nepeB cTapiioro Biky. BUHsITKOM € ne-
peBocTaH Ha 0. MypoMelib, B SIKOMY CepeIHsI KiJIbKiCTh Ha-
KOIIMYEHOI0 BYIJIELIO 25-piuHMMU nepeBamu Oyia Ha 56%
OiNIBIIIOIO, HiXK B JIICOBUX KyJIBTYp napky "®eodanisa” Toro x
BiKY, aJle BXe B IepeBOCTaHi BikoM 50 pOKiB pi3HULIS 3MEH-
IIuIacs Ta cTajla HeIOCTOBipHOIO. B 11imomy, mosa 3ariaBoio
KiJIbKICTh LLIOPIYHO JEMOHOBAHOIO BYIJICLIIO B CTOBOYpOBIi
JIepeBUHI MepeBUIILYE HOro 3HaYeHHS B 3arljlaBax Oijblie Hix
y 1,5-2,8 pasiB y mepeBocTtaHax BikoM 1moHan 100 pokiB i B
1,6 pasiB y cepeIHbOBIKOBUX KYJIBTYp BikoM 10 70 pOKiB.

KimouoBi ciioBa: Quercus robur, 3aT1aBHi JIicl, pagialbHUI
MPUPICT, BYTJIElb, A€HAPOXPOHOJIOTIS
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[Tpokornyk 0.C. PekoHCTpYKIHS €KeroHoi akKKyMyJIsaLuu
yIiiepona B cTBoJIax jepeBbeB Quercus robur (Fagaceae)
noiiMenHbix JecoB Kuesa. Ykp. 6oT. xkypH., 2018, 75(6):
517—-524.

HMHucTutyT 3BOM01IMOHHOM 2Kojlorun HAH Ykpaunbt
yi1. akan. Jleoenesa, 37, Kues 03143, YkpanHa

[ToitmMeHHBIE JIeca — BHICOKOIIPOM3BOAUTEIbHBIC HA3eMHBIC
9KOCHCTEMBI, KOTOPbIE BBIMTOJHSIIOT YpE3BbIYAiHO BaXkKHbIC
aKoJioTnIeckre (YHKIIMK, B YACTHOCTH HAKOIUICHUE yIJie-
pona. B rmoiiMeHHBIX OMOIIeHO3aX YaCcTO TOMUHUPYET Quercus
robur, KOTOpBI OTJIMYAETCS OOJIBIION MPOAOJIKUTEIHHO-
CTBIO XV3HU U TTIO3TOMY SIBJISIETCSI YIIOOHBIM OOBEKTOM JIJIST
OLICHKM MHOTOJICTHEl (puKcauum yriaepona Ha3eMHON (pu-
Tomaccoii. B maHHO# paboTe Ha OCHOBE APEeBECHO-KOJb-
1IEBOMl XPOHOJIOTUM Mbl PEKOHCTPYMPOBAIM HAKOIUIEHUE
yIJIepona B CTBOJIOBOM apeBecuHe Q. robur IATA TOMMEHHBIX
nyopaB KueBa M cpaBHUIM ¢ JHaHHBIMU APEBOCTOSI Mapka
"®eodaHns", KOTOPBII HAXOMUTCS Ha PACCTOSTHUM OKOJIO
4 xM o 6mkaiiineit moitmbl. O01Iee comepkaHue yriaepoaa
B CTBOJIOBOI ApeBecuHe Q. robur Bo3pactoM 50 JeT cocTaB-
Jisuio B cpenHeM 319 kr Ha o. Mypowmenr, 129 kr — B 3aKka3Hu-
ke "2KykoB octpoB", 114 xr — B 3aka3Huke "Jlechuku", 101 u
72 kr — B ypouniuax "beiyok” u "youiiie" COOTBETCTBEHHO.
HaubGonbiee conepxanue yriepona (902 Kr) B CTBOJIOBOM
npesecuHe Q. robur Bo3pactoM 150 jer 3apUKCUpPOBAHO B
3aka3Huke "2KykoB octpoB", HaumeHblee (708 kr) — B 3a-
ka3Huke "JlecHnku". OieHKa MHOTOJIETHE TUHAMUKU Ha-
KOTUICHUSIHUS YTJIEPO/Ia B CTBOJIE TTOKa3ajla pacTyIINi TPeH T
BO Bcex mnoiimax. Haubosblas macca akKKyMyJUpOBaHHO-
ro yriepojga — a0 15 Kr/ron Habomagach B TOAbI C ONTH-
MaJIbHBIMM YCJIOBUSIMM pPOCTa, a HaMMEHbIIass — 1o 9 Kr/
roJl — B ME€PUOJ 3aCyXU WJIM HU3KUX YPOBHEl Bojbl B JlHe-
nipe. [Ipu 3TOM TI0 pe3yJibTaTaM peTPOCIIEKTUBHOTO aHATN3a
KOJIMYECTBO YIjepoda B CTBOJIOBOI ApeBecuHe Q. robur B
Bo3pacTe 10 25 JieT BHe MoMMBbI ObTO Ha 37% BbIlIE, YeEM
B roiiMax, 1 Ha 14—28% Bblllle y I€PEBLEB CTAPILIETO BO3-
pacrta. MckmodyeHueM SIBISICTCSI IpeBOCTOUM 0. Mypomelr,
B KOTOPOM CpellHee KOJMYECTBO HAKOILJIEHHOTO yrjiepona
25-71eTHUMM IepPeBbIMU ObUTO Ha 56% GOJIbLIE, YEM B JIEC-
HBIX KyJbTypax Iapka "®eodaHus” Toro xxe Bo3pacrta, HO
yXe B IpeBecuHe Bo3pacTtoM 50 JeT pasHUIla YMEHbIIWIACh
U cTaJla HeJIOCTOBEpHOIi. B 11eom, BHE MTONMBI KOJIMYECTBO
€eToTHO HaKOIJIEHHOTO YIJIepo/ia B CTBOJIOBO IpeBECUHE
MpeBbIIAeT ero 3Ha4eHus1 B IoiiMe Oojee, yeM B 1,5—2,8
pasa y nepeBbeB Bo3pactoM cBbitne 100 et u B 1,6 pasa 'y
CpPEeTHEBEKOBBIX — BO3pacToM 110 70 JIeT.

KimoueBsie cioBa: Quercus robur, ToiMeHHEIE Jieca,
panuaIbHbIi IPUPOCT, YIJIEPOI, IeHAPOXPOHOIOT s
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HomeHkiiaTypHa peBi3is K epeayMoBa CTBOPEHHS MPOAPOMYCY
pocuHHOCTI (HA mpukaaai HamioHaibHOro NpupoIHOro NapKy
" JIkapuaranbKuii')
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Davydova A.O. Nomenclature revision as a prerequisite for producing a vegetation prodromus (a case study of Dzharylgach
National Nature Park). Ukr. Bot. J., 2018, 75(6): 525—527.

M.G. Kholodny Institute of Botany, National Academy of Sciences of Ukraine
2 Tereshchenkivska Str., Kyiv 01004, Ukraine
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Abstract. In the article we highlight problems of using phytosociological nomenclature in preparation of regional prodromes
of vegetation. Among the results of the revision of the vegetation prodromus of Dzharylgach Island (Dzharylgach National
Nature Park) are corrected authorship and dates of the syntaxa of coastal and halophytic vegetation within the classes Crithmo-
Staticetea, Festucetea vaginatae and Festuco-Puccinellietea. In particular, the association Lactuco tataricae-Elytrigietum
bessarabicae Korzhenevsky ex Davydova ass. nov. has been validated; the phantom associations Artemisietum arenariae and
Puccinellietum fominii were found to be correct; correct authorship and dates for the association Secali-Stipetum borysthenicae
and alliance Puccinellion fominii are provided. The examples are followed by explanations of the causes of invalidity, evidence of
proper attribution of the authorship or date, and references to relevant articles of the third edition of the International Code of

Phytosocological Nomenclature.

Keywords: syntaxonomy, phytosociological nomenclature, validation, phantoms

[TeoboTaHiuHi nocaigKeHHs, 5K i Oyab-sKi MOJbOBI,
DPO3MOYMHAIOTECSI 3 PETEJIbHOTO aHajizy JaHUX
1110J10 iCHYIOUMX cMHTaKcoHiB. Ha >xanb, 6arato yacy
BUTPAYaAEThCSI HE HA O3HAMOMJIEHHS i3 MPOTOJIOraMH,
0azamMM JaHUX reo00TaHIYHMX OIMCIB Ta MOPIBHSIHHSI
i3 BTaCHUM MaTepiajioM, a Ha IepeBipKy MpaBUJIbHOCTI
CUMHTAKCOHOMIYHOI Ha3BU.

Y Xoii MiATOTOBKW TMPOAPOMYCY POCIMHHOCTI
HanionansHoro npupomHoro mapky (HITIT) "[xa-
puaTaibKuit' OyJo BUSIBIIEHO JNesiKi HOMEHKJIATYpHi
acMekTH, III0 BUHUKJIM BHACIITOK HEKOPEKTHOTO
BUKOPUCTAHHSA TpaBuWiA MIiXHApOTHOTO KOIEKCY
(ditocowionoriunoi HomeHknatypu (Weber et al.,
2000) Ta yepe3 MUTYBaHHS BiTYUM3HSIHUX Kepes, sSKi
MiCTSITh BXX€ yCTaJleHi TOMMJIKOBI Ha3BM CUHTaKCOHiB
3aKOPJIOHHMUX aBTOpIiB 0e3 MOXJIMBOCTI MepeBipKu
OpUriHaIbHOTO AiarHo3y. Huxkue HaBoauMo MpuKJIaau,
BUSIBJIEHI MiA 4ac peBi3ii MONepeaHbOro 3BEACHHS
pocauHHocTi o. JIxapunarauy (Dubyna, Dzyuba, 2005)
Ta BITYUM3HSIHUX POOIT, TPUCBIYECHUX TTcaMOMiTHIN Ta
rajyioiTHI! pOCTUHHOCTI.

© A.0. JABUOBA, 2018

VKp. 6oT. XypH., 2018, 75(6)

AHami3ylouM JaHi CMHTAKCOHIiB IIOAO KJjacy
Festucetea vaginatae So6 ex ViCherek 1972 y mexax
VYkpainu, My BUSIBWIM OBa BapiaHTU aBTOPCTBa IIpU
LIMTYBaHHI TaKOro CHUHTaKCOHY, sIK Secali-Stipetum
borysthenicae — Korzhenevsky 1986 ta Secali-Stipetum
borysthenicae Korzhenevsky ex Dubyna, Neuhduslova et
Shelyag-Sosonko 1995 (Korzhenevsky, Klyukin, 1986;
Dubyna et al., 1995). Akuii 3 HUX € npaBUILHUM? Y
npaui 1986 poky Brepiiie OyJjia mpeacTaBjieHa acoliallist
Secali-Stipetum  borysthenicae 3 cybacollialisiMmu
agropyretosum Ta crataegetosum orientale. Ane He OyJ10
00paHo TUTIOBY cybacouiallito (CT. 5). Y crataegetosum
orientale B onyicax BiICYTHii1 iMsI'yTBOPIOIOUMI TAKCOH
(ct. 3f). OTXe, BipHMM € HUTYBaHHSI BalidN30BaHOL
Ha3Bu Secali-Stipetum borysthenicae Korzhenevsky ex
Dubyna, Neuhdauslova et Shelyag-Sosonko 1995.

Y Mexkax BUIIE3raJaHOro Kjacy MM 3iTKHYJIUCS
i3 (anTomMoM — Artemisietum arenariae Popescu
et Sanda 1975. ®aHTOMM € OKPEMOIO KaTEroOpi€ro
cepen cMHOHIMIB. Lle Ha3BM, sSKi BUKOPUCTOBYBAJIU
pi3HiI JOCHIIHWUKW, TIPUMUCYIOYU IM MOMUJIKOBO
HempaBUJIbHE aBTOPCTBO (TOOTO, aBTOp/aBTOpU abo
JaTa HaBeaeHi moMuikoBo) (Mucina et al., 2016).
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Y  BiTUM3HSIHMX  M[palsiX  BUKOPUCTOBYETHCS
MOMMJIKOBE MocwiaHHg Ha npamo "Etudés sur la
vegétation du littoral de la Mer Noire entre Mamaia
et le Cap Midia" (Popescu, Sanda, 1975) 3amicTh
"Contributii noi la cunoasterea vegetatiei litoralului
romanesc al Marii Negre", B siKilt ortricaHo Artemisietum
arenariae Popescu et Sanda 1977. [1porosor 1€l mparti
HaM BIiOIIyKaTH He BHAJIOCS, TOMY CIMpPaINCs Ha
OCTaHHE BUIAHHS PYMYHCBKOTo Tponapomycy (Sanda
et al., 2008).

Knac Crithmo-Staticetea Br.-Bl. in Br.-Bl. et al. 1952
HaBOJAMBCI B TIONEPEAHIX KiIacu@iKalliifHNX cxemax
JJ1s1 0-Ba JI>kapuirau, ajie HUHi HOTo MpeacTaBlIeHiCTh
3a Mmexamu Kpumy He migTBepmkena (Dubyna,
Dzyuba, 2005). ITix yac o3HaliOMJIEHHS 3 TPOTOJIOTOM,
y SIKOMY IIpeACTaBJCHI OINUCU POCIMHHOCTI 1IbOTO
KJ1acy, 0yJ1o BUSIBJIEHO, 1110 acoltiauist Lactuco tataricae-
FElytrigietum bessarabicae € HeBaliTHOIO, OCKiJIbKU
il TumomM OyJo 0O0paHO HE OMNHUC, a cydacoliallilo
Lactuco tataricae- Elytrigietum argusietosum sibiricae
(cT. 5). Mu Banimuzyemo Lactuco tataricae- Elytrigietum
bessarabicae Korzhenevsky 2001, Budbupatouu holotypus
hoc loco (Korzhenevsky 2001, c. 120: ta6. 6, om. 6).
BigmosigHo, BaJlinHOIO € Taka Ha3Ba: Lactuco tataricae-
Elytrigietum bessarabicae Korzhenevsky ex Davydova
ass. nov. hoc loco.

Knac Festuco-Puccinellietea Sod ex Vicherek 1973
MIiCTUTB 0araTo BITYU3HSIHUX CUHTAKCOHIB, OUJIBIIICTh
3 SIKUX OyJaM ONUCaHi BaligHO, aje OesKi 3 HUX
JUIIWIMCS To3a yBaroto. Acouiauis Puccinellietum
Jfominii Solomakha et Shelyag-Sosonko 1984 Oyna
omny0JiikoBaHa BIeplle Hee(pEeKTUBHO, y NEMOHOBA-
HoMmy pykonuci (ct. 2a) (Solomakha, Shelyah-
Sosonko, 1984). Puccinellietum fominii Solomakha
et Shelyag-Sosonko in Golub et Tchorbadze 1995 €
¢daHTOMOM, OCKIJIBKM CTaTTd "Vegetation communities
of Western substeppe ilmens of the Volga delta" (Golub,
Tchorbadze, 1995) mpucBsueHa TepeBaXkHO Kiacy
Therosalicornietea Tx. in Tx. et Oberd. 1958 i xxomHo1
3ragku 1mono Puccinellietum fominii He MiCTUTD.
Bipuumu € Taki aBTOpcTBO i mata — Puccinellietum
Jfominii Solomakha et Shelyag-Sosonko ex Golub 1994
(Golub, 1994). V 1iii mipali 6y/10 BaJiIn30BaHO COI03
Puccinellion fominii, Tomy 3amicTh "Shelyag-Sosonko et
Solomakha 1987" (He € BaigHMM 3TiTHO 10 CT. 17) cin
BUKOPUCTOBYBAaTU TaKy KoMOiHalito — Puccinellion
Sfominii Shelyag-Sosonko et Solomakha ex Golub 1994
(Solomakha, Shelyah-Sosonko, 1987; Golub, 1994).
Curyauist i3 cot3om Salicornio-Puccinellion Mirkin
in Golub et Solomakha 1988 nemoHcTpye iHIIMIA
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NpUKIaA OPUUYMH HEBATIHOCTI: Liell CMHTAaKCOH OYyB
onyOJikoBaHUIA 13 BKa3iBKOIO HOMEHKJIATypHOTO
TUINY HUXYOro paHry (ct. 8), ajge MpoBi3opHO (CT.
3b) (Golub, Solomakha, 1988). Ilpore 3anuiaeTbes
MUTAaHHS, YW CJIiJO Liel CMHTAKCOH Ballifu3yBaTU I
BU3HABaTU. 3apa3 B HOro CKJjajii, HEe3BaXamuu Ha
YiTKO BKa3aHy aBTOpaMM MialrHOCTMYHY KOMOiHalIilo
BUIIB, HABOISThCS acolliallii, sIKi He BiANOBiIalOTb
3MiCTy nepioonucy. Mu BBaxkaemo, 1110 0e3 peTebHOL
CHUHTAKCOHOMIYHOI ~ OOpoOKM  Hemae  I1oTpedu
BaJliluM3yBaTW L€l CcoO03, TOMY TIpM LMTYBaHHI
KOpEeKTHO BKasyBatu Salicornio- Puccinellion Mirkin in
Golub et Solomakha 1988 nom. inval.

IlpoBeneHa HOMEHKJIaTypHa peBi3isi 11e pas
MiATBEPIXKYE HEOOXiAHICTh BUKOPUCTAHHS MPOTOJIOTiB
MpY BUIICHHI HOBUX CUHTAaKCOHIB. [lepeBaxkHo came
BITYM3HSIHI CMHTAKCOHM TMOTpeOyIoTh Basligu3allii,
BTiM TMpoOjieMy i3 TIpOTOJOTaMU 3aKOPAOHHOTO
MMOXOKEHHSI BUHUKAIOTh 4Yepe3 CKIAMHOIINI iXHBOTO
OTpUMaHHS. AKTUBHE 3aCTOCYBaHHSI  €KOJIOro-
dmopuctnyHoi Kiacudikalii B YKpaiHi BIIPOTOBX
1980—1990 pp. mpu3Beo A0 MOSIBU BEIUKOI KiTbKOCTI
HEBAJIZHO ONMMCAHUX CUHTAKCOHIB 1 CHHOHIMIB
OLTbII paHHIX 3aKOPIOHHUX Ha3B CHUHTAKCOHIB.
Jwuritamizamis crapux BumaHb (ITOYaTOK XX CT.)
Ta ONPWIIOAHEHHS iX B €JIEKTpPOHHUX O0ibjioTekax
3HAYHO CHPOILYE IPOLEC MOLIYKY IPOTOJIOTiB
NI peBi3ii. Asie BITUM3HSIHI Ta 3aKOPAOHHI Mpaili,
onyoOJikoBaHi 3 cepelMHUW XX CT., He 3aBXIU €
JIOCTYIMHAMU, iHOMI HaBiThb HE 4Yepe3 CIelu@iuHiCTh
npoiiecy ouudpyBaHHs, a BHACAIZOK TOTO, IO
Martepiaayd OyJu ONPWIIOAHEHI B 30ipKax maTepiaiiB
VHIBEPCUTETCHKMX KOH(EpeHIili, Y MaJloBiIoMUX i
TOMY BaXXKOIOCTYITHUX BUOAHHSIX. B TakomMy BUTTagKy
BayKJIMBOIO € KOOTepallisi KOJIer 3 pi3HUX KpaiH 11010
MOIIYKY Ta 00OMiHY iH(opMalIi€to.
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BucsitneHo mpobGieMu 3acTocyBaHHS (DiTOCOLIOIOTIiUHOL
HOMEHKJIATYpU TIifl Yac MiArOTOBKU perioHaJbHUX MPOIPO-
MYCiB POCJIMHHOCTI. Pe3ynbratoM peBi3ii mornepenHboro
MpoapOMYyCY POCIMHHOCTI 0-Ba xapuarauy (HauioHans-
HUI npupoaHuil napk "JIxapuiaraubkuii") € BCTAaHOBJICHHS
BIpHOTO aBTOPCTBA Ta 1aT CMHTAKCOHIB apeHHOI Ta Trajao-
(iTHOT pocimHHOCTI B MexXax kiaciB Crithmo-Staticetea,
Festucetea vaginatae Tta Festuco-Puccinellietea. 3okpema,
BaJliiM30BaHO acouiaiito Lactuco tataricae- Elytrigietum
bessarabicae Korzhenevsky ex Davydova ass. nov.; Bu-
sBJICHO (paHTOMM acouialiit Arfemisietum arenariae i
Puccinellietum fominii Ta BCTaHOBJIEHO TIpaBUJIbHI; Ha-
BEJICHO BipHE aBTOPCTBO Ta JaTW Ul acomialuii Secali-
Stipetum borysthenicae Ta corosy Puccinellion fominii. Ilpu-
KJIAIW CYTIPOBOIIKYIOTHCS TIOSICHEHHSIMU TIPUYMH HEBaJi/I-
HOCTI, JloKa3aMu BipHOCTi iHILIOTO aBTOpCTBa aboO JaTu Ta
MOCUJIaHHSIMM Ha BiAMOBiAHI cTaTTi 3-ro BuaaHHs MixHa-
POMHOIO KO/EeKCY (hiTOCOLIOJIOriUHOT HOMEHKIIATYpU.

KinouoBi ciioBa: ciHTakcoHOMisI, (hiTocolLioyioriyHa
HOMEHKJIaTypa, Bajinuzailisi, paHTOMU

HaBbinoBa A.A. HoMeHKIaTypHas peBU3Us KAK NPeANOChLIKA
€O3/1aHKS IPOJPOMYCA PACTUTEILHOCTH (HA TIpUMepe
HamuonanbHoro npuponHoro napka "JIxapbuirauckuii™). Ykp.
0OT. XXypH., 2018, 75(6): 525—527.

HMuctutyt 6otanuku um. H.I. Xonognoro HAH YkpanHbl
yi1. TepemenkoBckas, 2, Kues 01004, YkpanHa

OcBenleHbl MPOOJIEeMbl MCMOIb30BaHUSI (PUTOCOIIMOIOTHU-
YeCcKOl HOMEHKJIATyPhI IPY ITOATOTOBKE PETMOHAIBHBIX TTPO-
JPOMYCOB PACTUTEIBbHOCTU. Pe3ynbraToM peBU3WU Tpebi-
NYIIEro MpoJapoMyca pacTUTEbHOCTH 0-Ba JIXapbuiray
(HaumoHanpHBIl  mipupoaHbIil mapk "JlKapbiarauckuii'”)
SIBJISIETCS]  YCTAHOBJIEHWE TPAaBUIBHOTO aBTOPCTBA U JaT
CUHTAaKCOHOB apeHHON U rajoGUTHON PacTUTETBHOCTU B
nipenenax kiaccoB Crithmo-Staticetea, Festucetea vaginatae
u Festuco-Puccinellietea. B 4acTHOCTH, BaJIMIU3UpOBaHA
accoumauust Lactuco tataricae-Elytrigietum  bessarabicae
Korzhenevsky ex Davydova ass. nov.; BbIsIBIeHbl (haHTOMBI
accouuanuii Artemisietum arenariae u Puccinellietum fominii
Y YCTaHOBJIEHbI NMpPaBWIbHbIE; MPUBEACHBI BEPHOE aBTOP-
CTBO W JaThI I accounanuu Secali-Stipetum borysthenicae
u corosa Puccinellion fominii. TlpuMepbl CONMPOBOXIAIOTCS
OOBSICHEHMEM TPUYMH HEBAJTUIHOCTH, NOKA3aTeJbCTBAMU
MPaBWILHOCTU MHOTO aBTOPCTBA WJIM MAThl M CChITKAMU Ha
COOTBETCTBYIOIIME CTaTbU 3-TO M3AaHUsT MeXayHapomIHOTO
KoJeKca GUTOCOLMOIOTNYECKON HOMEHKIIATYPBI.

KiioueBble ¢j10Ba: CHHTAKCOHOMUS, (PUTOCOLIMOIOTHYECKAsT
HOMEHKJIaTypa, BaTUIN3aLNsI, (PaHTOMBI
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Abstract. Generalized information on the distribution of Pseudoboletus parasiticus (Boletales, Basidiomycota) in Ukraine is
provided. This fungus parasitizing basidiocarps of Scleroderma citrinum (also Boletales) is a rare and endangered species in
Ukraine. Pseudoboletus parasiticus, as Boletus parasiticus, was included in the Red Data Book of Ukraine under the conservation
status "Rare" and was reported from only four regions: Volyn, Transcarpathian, Lviv, and Rivne. This article significantly expands
knowledge about the distribution of P. parasiticus in Ukraine. New records are added to the list of already known localities not
only from the mentioned regions, but also from Zhytomyr, Ivano-Frankivsk, Kyiv, and Khmelnytsky regions (oblasts). Despite
the largely increased number of localities, this fungus nevertheless is considered to be a rare species in Ukraine with a disjunctive
range. Therefore, it is necessary to search for new localities, to protect the reported sites, to isolate it into a pure culture, and to

carry out experiments on cultivation of P. parasiticus on fruit bodies of S. citrinum.
Keywords: Red Data Book of Ukraine, Boletaceae, Boletus, Xerocomus, Scleroderma

Pseudoboletus parasiticus (Bull.) Sutara (Boletales,
Basidiomycota) — TunoBuii BuUI poay, OAUH 3
HebaraTbOX TIapa3UTHUX TIPEACTAaBHUKIB POAUHU
Boletaceae. BiH po3BUBa€ThCs Ha IUIOJOBUX Tijax
iHIIOro OojeTajabHOTrO Tpubda — Scleroderma citrinum
Pers. (puc. 1), ogHak 3anuIAETbCS MPU LBOMY W
MiKOpU3HUM TpubdoM. JlaHui BUI 30BHI AyKe CXOXUIA
Ha KCEPOKOMOITHMX IPEICTaBHUKIB poxy Boletus L.,
ocobauBo Ha B. subtomentosus L., ToMmy paHillie B
VYKkpaiHi iioro po3riasigaiu B paMKax pomaiB Xerocomus
Quél. (Bazyuk, Heluta, 1999; Prydiuk, 2002) a6o Boletus
(Dudka, 2009; Fokshei, 2016; Vanzar et al., 2016).
ITpote poaMilleHHs 1bOTro rpuda B pofai Xerocomus
IOCUTBh CIIipHE, OCKIJIbKM 3a HU3KOK BaxKJIMBUX
MOP(@OJIOTIYHMX XapaKTePUCTUK BiH He BiNMOBimae
BUIAaM LIbOTO DPOAY Yepe3 Te, 110 Ma€ CTePUJIbHY
MOBEPXHIO HIXXKKU Ta OOJIETOINHY, a He (hiTonmopoinHy
Tpamy riMeHogopa. OcTaHHS O3HaKa 3acBiguye,
10 JaHU BUA € OMVDKYMM 10 pony Boletus, Hix 1o
Xerocomus (gutara, 1991). 1o Toro X, moBepxHs HOro
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CIIOp iHIIIA, HiXK Y KCEPOKOMOIIHUX BU/IiB (Sutara, 1991,
2008). ToMy Ha mincTaBi aHATOMiYHUX OCOOJMBOCTEM
M. Wlyrapowo (Sutara, 1991) Gy omucaHuii HOBHMIA
pin Pseudoboletus gutara, Kyau i OyB TOMillleHUIA
naHuii BUn 1K P. parasiticus. I1paBUIbHICTb BUIICHHS
okpeMoro poay Pseudoboletus TiATBEpPIKYETHCS
pe3yJbTaTaMu MOJIEKYISIpHUX JocigkeHb (Desjardin
et al., 2009; Nuhn et al., 2013). 3okpema ITOKa3aHo,
o P. parasiticus yTBOPIOE CaMOCTIiiiHY Kjiaay Ta €
CECTPUHCHKUM A0 BEJIMKOI IPYITHM iHIINUX OOJETOIIHUX
rpubiB, sKi Ha CbOTOIHI MOTpamUIM B Pi3Hi POJIH,
BUIiIeHi 3 Boletus s. 1.

Pseudoboletus parasiticus nomvpeHuin B €Bpori,
A3zii (Anownis), IliBHiuHin Amepuni Tta IliBHiUHIK
Adpuui. OgHak TparseTbCs BiH CIOPAAUYHO,
HE Ma€ CyLiIbHOIO apeaay, y ©OaraTboX KpaiHax
€sponu (bosrapis, anisa, Icnanis, JlaTsist, JIuTtsa,
Hinepnangu, Himeuunna, Ilonbima, PymyHis,
Vropuivna, IIBeiiuapisi) HajleXuTb 10 BUMIIB, SKi
nepedyBatoTh Iig 3arpos3oro  (https://www.wsl.ch/
eccf/candlist-subtotals.xls). B VYkpaini sgx Boletus
parasiticus Bull. BxkitouyeHuit y YepBoHYy KHUTY

Ukr. Bot. J., 2018, 75(6)



Puc. 1. [lonosi Tina Pseudoboletus parasiticus Ha 6azuniokapmax Scleroderma citrinum (a—c) ta rimeHOMbODp 1HOTO TPUdA (d)

(a — doro A. KoHnnparioka, b—d — aBTOpa CTaTTi)

Fig. 1. Fruit bodies of Pseudoboletus parasiticus on basidiocarps of Scleroderma citrinum (a—c) and the hymenophore of the

fungus (d) (a — photo by A. Kondratyuk, b—d — by the author)

(Dudka, 2009) 3 TIpUPOMOOXOPOHHUM CTaTyCOM
"pimkicHWIA" 1 BKa3yeTbCcs JIMINE MJII YOTHPHOX
obnacreit — BonmuHcebkoi, 3akapnaTchKoi, JIbBiBChKOL
Ta PiBHeHchbKO1. Ha KapTi molmnpeHHs BUIy HAaHECEHO
JIVIIIe YOTUPU JIOKaJiTeT! (puc. 2), aABa 3 HUX OyIu
BCTaHOBJIEHi aBTOPOM J1aHOI CTaTTi.

Pseudoboletus parasiticus TparuIsIETbCS B Jlicax pisHUX
TuniB. BiH Jlerko BMi3HA€TbCS y MPUPOII 3aBISIKU
CBOIM crieliM(iYyHUM €KOJIOTIYHUM OCOOJIMBOCTSIM —
PO3BUTKY Ha  IUIOHOBUX  Timax  Scleroderma
citrinum (puc. 1). Taka ocobnuBictb P. parasiticus
VHEMOKJIMBITIIOE TIOMWJIKY IIPW MOTO BW3HAYCHHI.
Tomy nmnst 360py iH(opMalii Mpo MOMIMPEHHST BULY
MOXHAa KOPHUCTYBATHCSI HEMpodeCciiHUMN TaHWMU,
OTPUMAHUMM 3 €JIEKTPOHHUX PECYPCIiB Ta 0COOMCTHX
MOBiZOMJIEHb, OCOOJMBO 3a HasIBHOCTI (oT0300pa-

VKp. 6oT. XypH., 2018, 75(6)

XeHb. YHACiIOK MOCTIHHOTO MEPErsiAy MaTepiais,
IO 3aBaHTaXYIOThCSl MiKOJOTaMU-aMaTopaMu Ta
MPOCTO TPUOHMKAMM Ha CTOpiHKM Tpynu "[pubnu
Ykpainu" B Mepexi Facebook (https://www.facebook.
com/groups/Hryby.Ukrayiny/?ref=bookmarks),
MM 3MOIJIM 3HAYHO TIOMTOBHUTHU CBiTYEHHSI IIPO
noiurpeHHs P. parasiticus B Ykpaini. Huxxue HaBonuMo
Mepetik ycix Moro JIOKasiTeTiB, BiIOMUX ChOTOJHi B
VYKpaiHi, BpaxoByIOUM TaKOXK pe3yJIbTaTh HEIIOAaBHIX
MOJIbOBUX JOCTIMIKEHb (axiBUiB BiIAiTy MiKOJOTil
Incturyty OGotaniku HAH VYkpainu i BigHOCHO
HEYMCJIeHHI JTiTepaTypHi AaHi (Smarda, 1963; Bazyuk,
Heluta, 1999; Prydiuk, 2002; Bazyuk, 2003; Bazyuk-
Dubey, 2010; Heluta, Vysotska, 2010; Derzhypilskyi
et al., 2012a, b; Fokshei, 2013, 2016; Gleb, 2016;
Vanzar et al., 2016).
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Puc. 2. [Tommpenus Pseudoboletus parasiticus Ha TepuTOpii YKpaiHU: a — BiIIIOBIAHO IO CXeMM, HaBeAeHO1 B YepBOHilt KHU31

VYkpainu (Dudka, 2009), b — HaiiHOBIIIi 1OAATKOBI BiTOMOCTi

Fig. 2. Distribution of Pseudoboletus parasiticus in Ukraine: a — localities listed in the Red Data Book of Ukraine (Dudka, 2009),

b — additional recent data

Pseudoboletus parasiticus (Bull.) sutara, Ceska
Mykol. 45(1-2): 2. 1991

Syn.: Boletus parasiticus Bull., Herb. Fr. 10: tab.
451, fig. 1. 1790. — Versipellis parasitica (Bull.) Quél.,
Enchir. fung. (Paris): 159. 1886. — Xerocomus parasiticus
(Bull.) Quél., Fl. mycol. France (Paris): 418. 1888. —
Ceriomyces parasiticus (Bull.) Murrill, Mycologia 1(4):
148. 1909.

Boaunceka 06a.: ParniBchbkuit p-H, c. 3anyxis,
01.08.2009,22.09.2009, B.I1. Iemtora (Heluta, Vysotska,
2010); IHMaupkwit p-H, llaupkuit HaIiOHAIBHUIMI
NpUpOAHUI NapkK, xKoBTeHb 2018 p., M.II. [Ipuniox.

Kumomupcoka — 00a.: Kopocrencbkuit  p-H,
c. 3abpane, 08.09.2018, 27.10.2018, C. CremnaHIoK;
XopomriBcbkuit  p-H, cMT Ipmrancek, 05.09.2013,
02.09.2018, 3. KocuHcbKa.

3akapnamcoka 06a.: PaxiBcbkuii p-H, ¢. KociBcbka
IMonsna (Smarda, 1963); m. PaxiB, Kapnarcekuii
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oiocepnuit 3anoBigHuk 04.09.2014, P. Ine6; Tam
camo (Gleb, 2016).

leano-@pankiecvka 06a.. boropogyaHCbKHMi p-H,
c. Mansgsa, 2014—2015 pp. (Vanzar et al., 2016);
BepxoBuHCbKUIT  p-H, 1100113y  ByKoOBeLILKOTo
nepeBany, 02.09.2012, C. Kosznan; KociBcbkuii p-H,
Harmtionanpauit  mpupogumii  mapk  "[yiynbimmHa"
(Bazyuk-Dubey, 2010; Derzhypilskyi et al.,
2012b); tam camo, Kocmampke IiCHUITBO, Topa
I'perit (Derzhypilskyi et al., 2012a); Tam camo,
1 454 m H.p.M., 31.07.2014, C.I. ®okmreit (Fokshei,
2016); cena Kocmau i Illemor, ceprnenp 2010 p.,
JI.M. Iepxuminscbkuii (Fokshei, 2013).

Kuiscvia o6a.: bopoassHebkuit p-H, c. [lnaxtsHka,
30.08.2018, O. AnyeBcbKuii; Bumropoacbkuii p-H,
c¢. Cyxonyuus, 2017 p., O. SAHYEBCbKUIA.

Jlvéiscvia 064.: bponiBcbkuii p-H, ¢. CTaHiCIaBYMK,
25.08.1988, B.II. Temora (Prydiuk, 2002); Kam'saka-

Ukr. Bot. J., 2018, 75(6)



Bysbkuii p-H, ¢. Ctpuranka, 22.09.2018, A. FOpacos;
Cokanbcbkuii p-H, M. Cokainb, 01.09.2018, B. PyaeHko;
SBopiBchKUil p-H, c. 3aBanis, 25.08.2018, T. Jlymniak;
cMmt  IBaHO-®pankoBe, [IpupomHuii 3amoBiTHUK
"Po3zrouus”, 02.09.1988, B.I1. Ientora (Bazyuk, Heluta,
1999); Tam camo, 24.08.1993, 17.07.1997, 1.B. baztok
(Bazyuk, Heluta, 1999); c. CraBku (Bazyuk, 2003).

Pisnencoka o6a., IyopoBulibkuii p-H, c. Kpymnose,
12.07.1999, 06.08.1999, 15.08.1999, 20.08.1999,
MLII. ITpumiok (Prydiuk, 2002).

Xmenvruybka 06a.: 131cnaBcbkuil p-H, HauioHanb-
HUT ipupoaHmii mapk "Maie Ilomices”, c. JItotapka,
17.09.2018, O.A. binvoBcekuii, B.Il. Taiiosa,
B.I1. Temora, M.O. 3wumkoBa, O.B. MHiox,
M.II. Tlpunatok (aBi momyssuii); CnaByTCbKUN p-H,
Hamionansumii mpupoguuii mapk "Mane Ilomices”,
miBaeHHimre M. Crnasyra, 16.09.2018, M.II. IIpumaiok;
leneriBcbkuii p-H, ¢. Knumenrosuui, 04.09.2010,
31.08.2018, A. Konapatiok; c. PwumiBka, 21.08—
30.09.2018, A. Konpgpatiok; c¢. YepBonuii LIBiT,
21.08.2018, A. Konnpariok; M. IlleneriBka, 06.09.2018,
A. Konpgpatiok.

Slx GauMmo 3 BHILIEHABEACHOIO IIEpPeliKy JioKa-
JIITETiB Ta pUC. 2, Ha CbOTOAHI P. parasiticus B YKpaiHi
Bimomuii 3 BommHchkoro Jlicocremy, 3aximHoro
IMonicca, Kapnarcekux JiciB, Manoro Ilomiccs,
Posztoupkux yiciB i LlentpanbHoro Ilomiccs
(BonuHcbka, Kutomupcebka, 3akapriarcbka, IBaHO-
®pankiscbka, KwuiBchka, JIbBiBchbka, PiBHeHCBHKa
Ta XMelbHUIIbKA 00i.). He3Baxaioum Ha Take
TMOIIUPEHHS 1 3HAYHO 30iJbLIeHY KiJIbKiCTh 3HAXiJ0K,
el Tpub 3anuvIlaEeThbCs B HAlOid KpaiHi piIKiCHUM
BUIOM 3 NIM3'IOHKTUBHMM apeajoM. BBaxkaemo 3a
HEOOXimHEe TIPOMOBXYBaTU TIOIIYKA IOTr0 HOBHX
JIOKaJiTeTiB, OpaTu Mil OXOPOHY MiCIIsl 3pOCTaHHS,
HaMaraTucsl BBECTH B YHCTy KYJIBTYpy Ta 3OiMCHUTH
eKCIepuUMeHTHU 3 BUpOIUYBaHHs P. parasiticus Ha
IUIOOOBUX TiJIax Scleroderma citrinum.

Ilonaxku

ABTOp 1IMPO BASYHUIA OUPEKLii Ta CHiBpOOITHUKAM
HarmionansHoro mpupomHoro mapky "Mase [lomiccs” 3a
MiATPUMKY HAyKOBUX JOCJIJKEeHb, IiJ 4ac SIKMX OyJ0
3HAliIGCHO TpU HOBI JoKamitetu P. parasiticus, a TaKoxX
yciM TpuOHMKaM-amaTopaM, sIKi Ha CTOpiHKax TIpynu
"[pubn Ykpainu" B Mepexi Facebook Hagamu aBTOpY CTaTTi
iH(dOopMallilo MPo HOBi MiCLIE3HAXOMKEHHS LIbOTO PiIKiCHOTO
rpuda.

VKp. 6oT. XypH., 2018, 75(6)
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Iemota B.I1. ITommpenns B Ykpaiui pinkicuoro rpuda
Pseudoboletus parasiticus (Boletales, Basidiomycota). Yp.
0OT. XKypH., 2018, 75(6): 528—532.

Iacturyt 60otaniku iMm. M.I. XononHnoro HAH Ykpainu
ByJ1. TepemeHkiBebka, 2, Kuis 01004, Ykpaina

[MonaeTbest  y3araibHeHa iH(oOpMalisi Mpo TMOLIMPEHHS B

VKkpaini  pigkicHoro Tpuba  Pseudoboletus  parasiticus
(Boletales,  Basidiomycota), sikuii mapasye Ha 0a3u-
Jiokaprax iHIIOro OosieTaibHOro rpuda — Scleroderma

citrinum. Bun P. parasiticus BkiIoueHUid B YepBOHYy KHUTY
YKpaiHu 3 IpupoI0OXOPOHHUM CTaTYyCOM "PifKiCHUIA" 1 BKa3y-
BaBCsI paHillle JIMIIE 111 YOTUPbOX obsiacTeit — BoMHCBHKOI,
3akapnaTchkoi, JIbBiBcbKOI Ta PiBHeHCHKOI. B maHiii ctaTti
3HAYHO JOTIOBHEHO BilIOMOCTI PO MOLIUMpeHHs P. parasiticus
B YkpaiHi. Jlo mepesiky BXe BilOMUX HOro JIOKaJTETiB
JI0JaHO HOBI 3HAXiIKM HE TiIBKM 31 BKa3aHMX o0JIacTeil, a
TakoX i3 ZKurtomupcekoi, IBano-®pankiBchkoi, KuiBchkoi
ta XMelnbHULBbKOI. He3Baxkaloun Ha TOMITHO 30iJIbIIEHY
KiJIbKICTh MiCLE3pOCTaHb 1IbOTO Ipuda, BiH 3aJIMIIAETHCS
B YKpaiHi piAKiCHUM BMIOM 3 JIU3'IOHKTUBHUM apeajioM.
BBaxxaemo 3a HeoOXiHe MPOIOBXKYBATU BUBYEHHS OTO TMO-
IUPEHHS, OpaTy TIiJl OXOPOHY MiCIIsI 3pOCTaHHS, HaMaraTv-
Csl BBECTU B YUCTY KYJIBTYpY Ta IPOBECTU €KCIEPUMEHTHU 3
BUPOILLYBaHHS P. parasiticus Ha TUIOAOBUX Tinax S. citrinum.

Kmouosi ciioBa: YepBoHa kHura Ykpaiuu, Boletaceae,
Boletus, Xerocomus, Scleroderma

Iemora B.I1. PacnpocTpanenue B YKpauHe peakoro rpuoa
Pseudoboletus parasiticus (Boletales, Basidiomycota). Yxp.
00T. XypH., 2018, 75(6): 528—532.

Wuctutyt 6otanuku uM. H.T. Xononnoro HAH Ykpaunbt
yi. TepemenkoBckas, 2, Kues 01004, YkpanHa

ITpuBomuTcst 00061IeHHAas WHGMOPMALMS O pacIpocTpa-
HEeHUM B YKpauHe penkoro rpuda Pseudoboletus parasiticus
(Boletales, Basidiomycota), KOTOpBIii TIapa3sUTHpyeT Ha Oa-
3UAMOKapIiax Apyroro OosetoBoro rpuba — Scleroderma
citrinum. Bun P. parasiticus BHeceH B KpacHyio KHUTY
YKpanHbI ¢ IPUPOTOOXPAHHBIM CTaTYCOM "peikuii” 1 paHee
yKa3blBaJcs JTUIIb IS YeThipex obnacteii — BonbrHCKOM,
3akapnatckoii, JIbBoBckoii u PoBeHckoit. B gaHHOIi cTa-
Th€ 3HAYUTEJHHO JOTOJTHEHBI CBEIEHUSI O pacIipoCTpaHe-
HuM P. parasiticus B YKpauHe. B niepeueHb yxe M3BECTHbBIX
€ro JIOKAJIUTETOB 100aBJIeHbl HOBbIE HAXOAKU HE TOJBKO
U3 yKa3zaHHBIX obOJsiacTeit, a Takxke u3 2Kurtommupckoit, MBa-
Ho-®pankoBckoi, Kuesckoit m XmenpHuikoit. Hecmo-
Tpsl Ha 3aMETHO BO3pocClLIee KOJUYECTBO MECTOOOMTAHWIA
3TOrO Tpmba, OH OCTaeTcsl B YKpawHe PEeNKUM BUIOM C
MU3BIOHKTUBHBIM apeasioM. CyuTaeM HEOOXOIUMBIM TIPO-
JIOJIKATh U3yYEHUE ero paclpocTpaHeHus, OpaTh MoJ oxpa-
Hy MecTa TMPOM3pacTaHUsl, MOMBITAThCSI BBECTU B UHCTYIO
KYIBTYpYy M TPOBECTU SKCIEPUMEHTHI MO BBIPAIIMBAHUIO
P. parasiticus Ha TUTONOBBIX Teax S. citrinum.

Kmouessie cioBa: KpacHas kHura YkpauHsl, Boletaceae,
Boletus, Xerocomus, Scleroderma
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Ljubka T.T. Epipactis albensis (Orchidaceae) in Transcarpathia. Ukr. Bot. J., 2018, 75(6): 533—537.

Istvan Fodor Scientific-investigation center
Ferenc Rakoczi IT Transcarpathian Hungarian Institute

6 Kossuth Str., Berehove 90202, Transcarpathian Region, Ukraine

Abstract. Data on Epipactis albensis (Orchidaceae), a species listed in the Red Data Book of Ukraine, is analyzed. The information
on this species given in the Red Data Book of Ukraine is considered. A distribution map of all currently known localities of the
species is provided; in particular, its distribution within the Cis-Tisza lowland (Transcarpathian Region, Ukraine) is discussed.
A new locality of the species found in 2018 in vicinity of Pritysianske village (Vynohradiv District), near the Tisza River in
the Salici- Populetum association, is reported. Original photographs of the species are presented since in the Red Data Book of

Ukraine for E. albensis a photo of another species is provided.

Keywords: Epipactis albensis, Red Data Book of Ukraine, floristic record, Salici- Populetum, Transcarpathia, Cis-Tisza lowland,

flora, Ukraine

Beryn

Pin Epipactis Zinn. — onyH 3 HAUCKIaIHIIINX Y TAKCO-
HOMIUHOMY BigHOIIIEHHI pomiB poauuu Orchidaceae,
yoMy, cepell iHIIoro, crpusie TnogaiMopdHicTb Mopdo-
JIOTIYHMX O3HAK BEreTaTMBHUX Ta T€HEPaTUBHUX Op-
raHiB pOCJWH HMOro MpeAcTaBHUKIB Ta iXHs 3MaTHICTb
1o riopuausarii. 3aranoM pin Hamiuye 60—80 BumiB,
SIKi TIOIIMPEHI MEePEBAXHO B MOMIipHill 30HI €Bpasii,
JIeKilbKa MpeacTaBHUKIB TparisaioThes B LieHTpanbHiit
Adpuni Ta IiBgenniit Ameputi (Efimov, 2004). s
TepuTopii YKpaiHu HaBoIsITh 10 TaKCOHIB 1IbOTO POMY:
E. atrorubens (Hoffm.) Besser, E. helleborine (L.)
Crantz, E. microphylla (Ehrh.) Sw., E. palustris (L.)
Crantz, E. purpurata Smith, E. helleborine subsp.
orbicularis (K.Richt) E.Klein, E. helleborine subsp.
levantina Kreutz, Ovari & Shifman., E. krymmontana
Kreutz, Fateryga & Efimov, E. muelleri Godfery,
E. persica (So6) Nannf., E. turcica Kreutz, E. albensis
Novakova & Rydlo (Efimov, 2008; Fateryga, Kreutz,
2012; Kreutz, Fateryga, 2012; Fateryga, 2013; Fateryga,
Kreutz, Efimov, 2014; Vakhrameeva et al., 2014), gesKi 3
HUX omMcaHi 3 TepuTtopii Ykpainu (Protopopova et al.,
2017). Ilepmri BimomocTi mpo HasBHICTb E. albensis
y ¢aopi YkpaiHu Oyau HaBedeHi 3 3akaprnaTchbKoi
00J1acTi — pOCIMHU BUAy OyJIM 3HaMACHI y 3arjaBi

© T.T. JFOBKA, 2018
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p. bopxasa, B okonuirsgx c. KBacoBo (beperiBcbkuii
p-H) Y CTapoOBiKOBOMY 3aIlJTaBHOMY JiCi B ypOUMIIi
"Arak-bopxaBceke" (Drescher et al., 2003; Prots,
2010). Ha xanb, TOYHMX BimOMOCTE Mpo iHIII
JIOKAJIiTeTM BUAY B JiTepaTypi, 3a BUKIIOYEHHSIM
naHux y YepBoniil kHu3i Ykpainu (Prots, 2009),
HaMu He 3HaligeHo. BimomocTi nmpo repbapHi 3pa3ku
Buay y repOapigx Ykpainu BincytHi. Ilim yac Hammx
JIOCITiIKEHb MiCLEe3pOCTaHHS B 3ragaHoOMy YpOYMILi
He miaTBepkeHo. /laHe MOBiZOMJICHHS TIPUCBSYCHE
3HaxikaM HOBMX JIOKaIiTeTiB Epipactis albensis Ha
IMputncsHepKilt (3akapraTchbKiil) HU30BUHI Y MexXKax
3akaprarcbkoi 00J1. YKpaiHu.

Marepianu i MmeToan

PobGora 0a3yeTbcsi Ha OpUTIHAIBHUX MaTepiaiax
MOJILOBUX JOCHiIXKeHb, TTpoBeneHnx y 2014—2018 pp.
MapuIpyTHUM  CIocoOOM,  aHalli3i  repbapHUX
Konekuiit IHctutyTy OotaHiku imM. M.I. XomomHoro
HAH VYxpaian (KW), 3akapmaTchbKoro yropchbKOro
iHcTutyty imMeHi @epena Paxowi II, Yxkropoacekoro
HauioHanpHOTO YHiBepcuTeTy (UU), ebperieHChKOTo
yHiBepcuteTy (DE), a Takox JiTepaTypHMX OaHUX.
XiMiUHMIA aHali3 IPYHTY MPOBEAEHO 3a METOAUKOIO,
sika Bifmnosigae ctanmaptam JCTY 4287:2004, ACTY
1SO 10390:2001 nyist Bu3HavenHst pH (ISO 10390:1994
IDT).
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Puc. 1. Kaprocxema nomupeHHst Epipactis albensis Ha teputopii IIpUTUCSIHCHKOT HU30BUHU: A — BIiIMOBIIHO 10 CXEMH,
HaBeneHoi B UepBoHiii kHu3i Ykpainu (Prots, 2009); © — HalfHOBIIII 10AaTKOBI BiTOMOCTi

Fig. 1. A distribution map of Epipactis albensis in the Cis-Tisza lowland: A — localities listed in the Red Data Book of Ukraine

(Prots, 2009); o — additional recent data

Pe3synbraTi Ta 00roBOpEHHS

Epipactis albensis onucanuii 3 ponunu p. Eanba B
Yexii (Novakova et Rydlo, 1978). Bua moiuupeHuit

y lenTtpanpHiii €Bpomi, 3axigfHa Mexa #Oro
apeally MpPOXOIUTb TO TepuTopii Yexii, cxigHuUX
perioHiB  ABctpii Ta HimeuuynHu, mMiBHiYHO-

cximHa — TIlonbiii, miBOeHHO-cximHa — PywmyHii, a
cximtHa — CrnoBayunHu Ta Ykpainu (Prots, 2009;
Arbeitskreis..., 2014). Bug Mae oXOpoHHUIT cTatyc y
YepBoHoMy crnicky MiXXHapOJHOTO COI03y OXOPOHU
npupoau IUCN (LC) (https://www.iucnredlist.org/
species/176012/7171266), donatky II CITES (https://
www.cites.org/eng/disc/text.php#11), YepBoHNX KHK-
rax CnoBauunnu (Rydlo, 1982; VICko, 1997; Kolnik,
Kucera, 2002), IToasiui (Rydlo, 1989), Asctpii (Breiner
et al., 1993; Timpe, Mrkvicka, 1996), HimeuunHu
(Wucherpfennig, 1993a, b), Yropuinu (Molnar et al.,
1995; Timpe, 1995), PymyHii (Molnar, Sramko, 2012)
Ta Ykpainu (Prots, 2009).

OpnHUM i3 XapaKTepHUX MiCLIE3pOCTaHb POCIUH BUILY
€ TOMOJIEBi Ta TOMOJIEBO-BEPOOBI JIiCi, SIKi yTBOPIOIOTHCS
Ha piYKOBMX HaHOcax y 3aruiaBax pidyok (Prots, 2009;
Molnar, 2011; Arbeitskreis..., 2014). Taki minsgHku
LIOPOKY 3a3Hal0OTh BECHSHOTO 3aTOIUIEHHS i1 iCHYIOTh
TUIBKM 32 YMOB, MAKCUMaJIbHO HAOJIMKEHUX 10 PiYOK.
Iloni6Hi ymoBu xapakTepHi misg IIpuTucsHCbKOI
HU30BMHU, sKa BHACITIIOK 3aTOIIEHb MAa€ JIOCHUTHb

534

YCKJIAMHEHY TTOBEPXHIO 3 YaCTMMU MiKpodopMamMu y
BUIJISIi HEBUCOKUX MaropOiB, rpsij i MOHWXeHb. s
E. albensis mOTeHUIMHUMHU 0i0TOITAMU TaKOX MOXYThb
OyTtu rpaboBi, OYKOBi Ta J00pe 3BOJOXEHi SUTMHOBI
aicu touro (Prots, 2009; Molnar, 2011; Arbeitskreis...,
2014).

B VYkpaini (3akapnatcbka 0071.) BUI JOHEJaBHA
HABOOMBCS 3 TEPUTOpIii, IO OXOIUIIOE 3aIlJIaBU
p. bopxaBa (Mix cenamu Benuki  beperu
beperiscbkoro p-ny Ta llamanku #  KBacoBo
BuHorpaagiscbkoro p-Hy), p. Jlatopuus (cena Mani
IeiBui Ta YomoHuH MyKadiBChbKOIO p-HYy) Ta p. YX
(y Mmexxax M. Yxropon) (Prots, 2009).

Hawmu E. albensis 6yB BUSIBJICHUI B JEeKiJTbKOX HOBUX
sokaniterax. ¥ 2012 p. B okonuusx Mix cc. Yerdansa
(beperiBcekuii p-H) Ta Jdpotunii (BuHorpamiBchbKuii
p-H) Ta Ha okommipix ¢. Panumkoso (Ljubka et al.,
2014); 3HaxigKu y IIMX JIOKaJiTeTax OyJIu MiATBEpIKEeHi
MPOTATOM HACTYMHUX pOKiB. ¥V 2018 p. momynsuig
Buay Oyja BUsIBIeHA B okoauusx c. [IpuTucsHCbKe
BuHorpaniBcbkoro p-Hy B TOMNOJIEBO-BEpOOBOMY
3ariaBHOMY Jici mooausy p. Tuca (puc. 1).

Crin BimmituTH, 1m0 TomaHe y YepBoOHIi KHM3L
Ykpainu (Prots, 2009) doTto Bumy HacnpaBai HaTeXUTh
E. helleborine (L.) Crantz. Ha onpwromgHeHii
dotorpadii pocnunu (B.T. I1polib) 106pe MoMiTHO, IO
BimcyTHi xapakTepHi mis E. albensis o3Haku. HaBomumo

Ukr. Bot. J., 2018, 75(6)



Puc. 2. Epipactis albensis: a — 3araqbHUI BUTISI, b — KBiTKA

Fig. 2. Epipactis albensis: a — general view, b — flower

o3Haku E. albensis, 1Ki TOMTOBHIOIOTh MOPGhOIOTIYHUN
ONMMC BUAY Yy 3ralaHHOMY BMIaHHi: 1) BiICyTHiCTb
Bicuumisi, 2) 3eieHe 3a0apBIEHHSI LIEHTPaAIbHOL
YacTUHM erixisy, 3) Kpai emixiny OimyBaTo-3ejeHi Ta
3aropTaloThCsl JOHU3Y, 4) Me3oxin Mae V-TmomioHy
dopMy, 5) TinmoXi KOPOTKMIi, OilyBaTO-3eleHUI
330BHi, YepBOHYBAaTO-KOPUYHEBUI1 B cepennHi (puc. 2,
a, b). Bun ra6ityanbHo Ta MopdosioriyHO HaibiIbIIe
noniouuit no E. fibri Scappat. & Robatsch, skwuit He
npeacTaBiaeHuit y dbJopi YkpaiHu.

HaBonnmo ctrciamii MopgoJ0oTriyHUiT OIUC POCTUH
3 JOCHiIKEHUX HaMu TomyJisiiiii. Pocivuam 10—15(25)
CM 3aBB.; CTeOJIO IIPSIMOCTOSIUE, TOHKE, MillHE, Y
BEpXHili YaCTUHI TYCTO KOPOTKOOMYyIlleHe; CTeOJIOBi
JIMCTKU  giiuenonioHi abo siflenoaioHo-JaHLEeTHI,
1,1-2,7 cMm 3aBn., 1,5-2,8 cm 3aBmi. Cyusittsa 4,5—
8,0 cM 3aBI., CKJIAJaEThCs MepeBaxkKHO 3 2—7, iHKOJIU

VKp. 6oT. XypH., 2018, 75(6)

15—20 KBITOK; KBiTKM XOBTYyBaTO-3€eJIeHi a00 OiJyBaTO-
3eneHi 7—11 mm 3aBa., 2,7—7,0 mMm 3aBui. LIBiTe 3 KiHLIA
JIMITHSI 10 CEPEAMHU BePECHS; TUIOJOHOCUTD Y KOBTHI.

Ionynauii E. albensis HamMu BUSIBAEHI B CKJIali
acomianii  Salici-Populetum  Meijer-Drees, 1110
MPOCTATAETbCSI CMYTOI0 31 CXOMY Ha 3axil Y3I0BX
p. Tuca, moma gkoi 6au3pKo 32 ra. baratopiuni
JNOCIIXKEHHST TToKa3au, 10 OUIbILIICTh JOCTiIKEHUX
TTOMYJISIII#1 3aiiMalOTh HEBEJIMKY TLIOITY, MAJIOYMCEITbHI,
LIJIBHICTh POCJIMH JOCUTh HU3bKA. 32 BIKOBUM CTAHOM
npeAcTaBIeHi JIMIIe POCIUHU Y TeHepaTUBHOMY CTaHi,
TOOTO MU HE CIOCTepiraayd NpUPOIHOTO BiTHOBJIEHHS
nonyasuiii.  KiTbKicTh 0COOMH Yy  TTOMYJISIIIISIX
3HAYHO 3aJIeXXWUTh BiJl BereTauliifHoro mnepiomy Ta
TiIPOJIOTIYHOIO peXUMy piuku (Bi TPUBAJOCTI Ta
IHTEHCUBHOCTI ITOBEHE).
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PocnuHu BUIy TepeBakHO 3pOCTAIOTh ITOOTMHOKO
oins nmepeB Populus nigra L. ta Populus alba L.,
OKPYXHICTh CTOBOYpiB AKuX gocsrana 1,2—1,4 M, BiK
ctaHoBUB ToHan 80 pOKiB, 3IMKHYTICTb NE€PEBHOTO
apycy — 0,5—0,7. ¥V 1eHo3i TakoX HasiBHUI ITiIpicT
nepeB P. X canadensis Moench. ta Salix alba L.
YarapHuUKOBUiIl Apyc, 3iMKHYTiCTb sikoro 0,2—0,5,
nipencrasnenuit  Crataegus monogyna Jacq., Cornus
sanguinea L., Sambucus nigra L., Rubus caesius L.
Tpas'sanii sapyc mepeBaxkHo TipeacTaBieHuit Circaea
lutetiana L., Cephalanthera longifolia (L.) Fritsch,
Lysimachia nummularia L., Sanicula europaea L., Urtica
dioica L., ioro mpoeKTUBHE TTOKPUTTS HE MEPEBUIILYE
5-25%.

Y xomi pocnigxeHb OyJa0 BimiOpaHO TIPyHT 3
MiCIIe3pOCTaHHs POCIMH BHUIY Ta BM3Haue€Ha MOro
KUCJIOTHICTh. 3a JIiTepaTypHUMM JAHUMU BUJ
E. albensis pocte Ha rpyHTax 3 pH cepenosumia 4,95—
7,65 (Rydlo 1989; Molnar, 2011), T06TO pOCIMHU
MaloTh JOCUTb BUCOKY TOJEPAHTHICTh 0O KUCIOTHOCTI
IpYHTY. B mocmimkeHMX HaM1 YMOBaX MicIIe3pOCTaHHSI
POCJIMH KUCJIOTHICTh I'PYHTY OyJ1a MaiixKe HeATpaabHOIO
(pH 6,94), o Binnosigae iHdopMmaLii, HaBeAeHil B

JliTepatypi.
IepbapHi 3pa3ku BuAy IlepegaHo A0 repodapiis
3akaprnarchbKOoro  Yropcbkoro  iHCTUTYTYy  iMeHi

®epenua Pakoui Il ta HauioHaiabHoro repbapito
Vkpainu (IHctutyr Gotaniku iM. M.I. XomgomHoro
HAH Ykpainn) (KW131670).

BucuoBku

HocnimxeHi Hamu 3 3akapnaTTs nonyisiii E. albensis
BUSIBJICHI JIWIIIe B CKJIami acomianii Salici- Populetum
B 3aruiaBax p. Tuca. [Ilomynsuii mamouucenbHi, 3a
BIKOBMM CIIEKTPOM HEIMOBHOCTaHOBi. be3 CcyMmHiBY,
BU CJil BKJIIOYWUTU B HACTyMHe BUIaHHS YepBoHOI
KHUTU YKpaiHu, a TEPUTOPIsIM, e BUSIBJICHI POCINHMU,
HajaTu TIPUPOJOOXOPOHHUI CTATyC 3 BiAMOBIAHUM
pexrumoMm oxopoHU. [loTpibeH TakoXK MOILIYK HOBUX
MicClIe3pOCTaHb BUAY K Y PEriOHi AOCIIXKEeHHS, TaK i
1o3a Moro Mexamu.

TTonsika

Aptrop mumpo BasuHuit M.B. Illesepi Ta I[.B. boiiko
(Inctutyt 60Taniku iMm. M.I. XomogHoro HAH Yxpainn) 3a
KOHCYJIbTallii Ta JOMOMOTY MPU MiJArOTOBLI PYKOMUCY CTATTi.
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Jltooka T. Epipactis albensis (Orchidaceae) y 3akapnarri. YKp.
00T. XypH., 2018, 75(6): 533—537.

HayxkoBo-nocmignnii nentp im. Iirrsana @onopa,
3aKapraTchbKuii yropchbKuii iHcTuTyT iM. ®@epenna Pakori 11
By:1. Koriryra, 6, M. Beperose 90202, 3akaprnarcbka 001.,
Ykpaina

AHanizyloTbcsl BimoMocTi 1momo Bumy Epipactis albensis
(Orchidaceae), BxmouyeHoro B YepBOHY KHUTY YKpaiHU.
OOroBopro€eThesl iHGoOpMallisl, 110 HaBeleHa y BUJAAHHI.
[IpencrasieHa KapTocxeMa po3TalllyBaHHS BCiX BiIOMMX Ha
CbOTOJIHI MiClLI€3HAXOMKEHb BUIY, OKPEMO OOrOBOPIOETHCS
iioro nouupeHHss Ha [lputucsaHchKiil HU30BUHI (3akap-
naTcbka o0Ji., YkpaiHa). HaBoauTbcsl MOBiIOMJIEHHST 11010
HOBOTO JIOKAJIITETy BUY, BUsIBIeHOTO B 2018 p. B OKOJIMLISIX
c. [MputucsiHcbke BuHorpaniBcbkoro p-Hy noosiusy p. Tuca
B acomianii Salici- Populetum. TlogmaHo opuriHaibHi (HOTO
BUAY 3 OIJIsiAy Ha Te, 10 B YepBoHiil KHU3I YKpaiHu npu
crarTi, npucBsueHiit E. albensis, po3MillieHe (HOTO iHIIOTO
BUILY.

Kumouosi ciioBa: Epipactis albensis, YepBoHa KHUTa YKpaiHu,
¢opuctuyHa 3Haxinka, Salici- Populetum, dbnopa Ykpainu

JIrooka T. Epipactis albensis (Orchidaceae) B 3akapnartnbe.
YKp. 60T. XypH., 2018, 75(6): 533—537.

Hayuno-nccnenoBarenbekuii ieHTp nM. MimrBana Pomopa,
3akapnarckuii BeHrepckuit tHCTUTyT MM. Mepenna Pakonn 11
yi. Korryra, 6, . Beperoso 90202, 3akaprniaTckas o0iI.,
Ykpauna

AHanu3upyloTcsi cBeieHus o Bune Epipactis albensis
(Orchidaceae), BkmoyeHHOM B KpacHylo KHHUTY YKpaHBI.
OOcyxnaercss MHMOpMaLMsi, TpUBEAEHHAsT B U3JaHUM.
[pencrasiena kapTocxeMa pacroIOKeHUsT BCEX N3BECTHBIX
Ha CEroaHs MECTOHAXOXIECHMI BUIa, OTACILHO 00CYXIaeT-
¢ ero pacrnpoctpaHeHre Ha [IpUTHUCIHCKON HU3MEHHOCTH
(3akapnatckas 00J1., YKkpauHa). [IpuBoaurcst coobiieHue o
HOBOM JIOKaJIMTeTe BUaa, oOHapykeHHOM B 2018 T. B oKpecT-
HocTsix ¢. IlputucsiHckoe BMHOrpamoBCKOro p-Ha BOJIM3U
p. Tuca B accoumauuu Salici- Populetum. Vicxonst u3 toro,
yto B KpacHoil KHUTre YKpauHbI IIPU CTaThe, MOCBSIILIEHHON
E. albensis, pazmenieHO GOTO Ipyroro Buia, NpeacTaBIeHbI
opurMHaJIbHBIE (HOTO.

Kmouessie cioBa: Epipactis albensis, KpacHast KHUra
YkpauHsbl, dhopucTrueckasi Haxonka, Salici- Populetum,
[MpuTtucsHcKas HUBMEHHOCTB, (hiopa, YKpauHa
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Lytvynenko Yu.l., Hayova V.P. New and noteworthy records of coprophilous species of Coniochaeta and Sordaria (Sordariomycetes,
Ascomycota) from Ukraine. Ukr. Bot. J., 2018, 75(6): 538—551.

Abstract. The article reports new data on the occurrence of five coprophilous species of the genera Coniochaeta and Sordaria
in Ukraine. These fungi represent a large group of coprophilous Sordariomycetes. Unlike fimicolous discomycetes, this group
of fungi is poorly studied in Ukraine. The dung samples were collected on Tendra Island in the Black Sea (Kherson Region),
and in the north-east of the country (Sumy Region). All specimens were obtained by incubating of the dung samples in moist
chambers. Three species, Coniochaeta leucoplaca, C. vagans, and Sordaria minima are newly reported in Ukraine; the latter is for
the first time recorded in Eastern Europe. For other two species, Sordaria alcina and S. humana, these are the second records
in the country. For all species, descriptions of the Ukrainian specimens on various types of dung are provided and compared
to original descriptions. Based on the collected specimens, distinctive morphological characters of the species are described in
detail. All species are illustrated by micrographs obtained using light and scanning electron microscopy. For each specimen, its
locality, substrate, and collection date are indicated. In addition to morphological characters, ecological peculiarities and data
on general distribution of these species are briefly discussed.

Keywords. Coniochaeta leucoplaca, Coniochaeta vagans, Sordaria alcina, Sordaria humana, Sordaria minima, coprophilous fungi,
dung, distribution

Introduction and national nature parks of the country (Dudka et al.,
2004, 2009a, b; Hayova, 2005; Akulov et al., 2010).
Recent special studies on coprophilous ascomycetes
(Golubtsova, 2008; Golubtsova et al., 2010) added eight
new records for Ukraine.

This article reports five species of coprophilous fungi
of the genera Coniochaeta (Sacc.) Cooke and Sordaria
Ces. & De Not., three previously unregistered in
Ukraine species and two which are the second records
for the country.

Coniochaeta (Coniochaetaceae, Coniochaetales) is a
cosmopolitan genus including lignicolous, terricolous

Coprophilous fungi, an important component of
herbivore dung, are actively involved in decomposition
of organic matter in the remains of ingested vegetation.
Although fungal communities on dung include
representatives of various taxonomic groups, members
of the class Sordariomycetes (Ascomycota) possess the
highest diversity. In Ukraine, however, perithecioid
fungi on dung, despite their ubiquity and dominance
on these substrata, until recently remained relatively
unexplored, in contrast to coprophilous discomycetes.
Only a few species of this group were recorded more . . . .
than a hundred years ago (Krupa, 1888; Bobjak, 1907 and coprophilous speges. The gepus is charactenz.ed
Namyslowski, 1910, 1914). The first list of coprophilous by smqll non-stromatic perithecioid ascomata begrmg
fungi in Ukraine (Milovtsova, 1937) comprised ten dark stiff setae clustered around th'e neck, or sometlmes
species of pyrenomycetes found on dung. In the 2000s, also scatterfed on' the. venter. Coniochaeta sp§c1e§ havej
occasional finds of these fungi were made during non-amyloid, unitunicate, short-stalked, cylindric asci

. . . and dark brown, one-celled, discoid ascospores with a
mycological observations in several nature reserves R L ’ . P
germination slit along the narrow side and evanescent

hyaline sheath surrounding ascospores. According to
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various data, the genus Coniochaeta comprises from 54
(Asgari et al., 2007) to 65 species (Kirk et al., 2008) and
only 13—19% of them are obligate coprophils (Mahoney,
LaFavre, 1981; Asgari et al., 2007). These coprophilous
species usually appear only on dung incubated for a
long time (Bell, 2005). In Ukraine, three lignicolous
species of Coniochaeta were recorded so far (Fungi...,
1996; Dudka et al., 2004, 2009a) and a single fimicolous
species, C. scatigena (Golubtsova, 2008); the latter one,
which is widespread on herbivore dung, was reported on
hare pellets.

Sordaria (Sordariaceae, Sordariales) is one of the most
widespread and frequently encountered genera among
coprophilous ascomycetes. Most species of Sordaria are
coprophiles, only few have been occasionally isolated
from soil, seeds, plant debris and living plants (Doveri,
2004; Prokhorov, Armenskaya, 2003). The genus
accommodates fungi with superficial or semi-immersed
perithecioid ascomata, glabrous or covered with sparse
hyphoid hairs; non-amyloid asci with a well developed
apical apparatus; dark brown, one-celled, more or less
ellipsoidal, ovoid or subglobose ascospores with a basal
germ pore and often a gelatinous sheath. Lundquist
(1972) accepted 16 species of Sordaria; Guarro & von
Arx (1987) and Doveri (2004) provided each a key to 18
and 14 species, respectively; Kirk et al. (2008) referred
to 12 species of the genus. In Ukraine, six species of
Sordaria are currently known. Sordaria macrospora
Auersw. and S. superba De Not. were found on herbivore
dung (Smitskaya et al., 1986; Dudka et al., 2009a, b;
Akulov et al., 2010; Golubtsova et al., 2010), S. fimicola
(Roberge ex Desm.) Ces. et De Not. — on animal dung,
on soil and beet (Beta sp.) seeds (Milovtsova, 1937;
Smitskaya et al., 1986; Dzhagan et al., 2008; Akulov
et al., 2010; Golubtsova et al., 2010) and S. conoidea
Cailleux — on hare pellets (Shlakhter, 2014); other two
species, S. alcina N. Lundq. and S. humana (Fuckel)
G. Winter, were briefly reported once by the first author
but not described in detail (Lytvynenko, Stepanovska,
2014).

Materials and methods

Specimens of the species listed below were collected
on dung samples of the following domesticated and
wild herbivorous animals: cow (Bos faurus L.), elk
(Alces alces L.), hare (Lepus europaeus Pall.), horse
(Equus caballus L.), rabbit (Oryctolagus cuniculus 1.),
roe deer (Capreolus capreolus L.), sheep (Ovis aries L.),
and wild boar (Sus scrofa L.). The dung samples were
collected during mycological surveys on Tendra Island,

VKp. 6oT. XypH., 2018, 75(6)

a spit in the Black Sea, within the Black Sea Biosphere
Reserve (Kherson Region), and in the north-east of the
country (Sumy Region). All specimens were obtained
by incubating of the dung samples in moist chambers at
room temperature (18—20 °C) in natural light for 5 to
30 days, depending on fungal growth and development
of ascomata.

Micromorphological characteristics were examined
by light microscopy under a stereomicroscope
MBS-10 (Russia) and dissecting microscope XSM-
40 (China). Dimensions of microstructures were
measured using Tsview7 modular software (Fuzhou,
China). Photomicrographs were taken with 3.0mp
Digital Microscope Camera (Fuzhou, China). Asci
and ascospores mounted in tap water were examined
at magnifications up to 600%. Spore statistics included
length and width (for Coniochaeta spp., width in frontal
and side view) on a minimum of 20 samples from each
collection. The quotient between spore length and width
(Q), as well as the average quotient (Q, ), was calculated.
The amyloid apical apparatus and walls of the asci were
determined by treating with Meltzer's reagent. Aqueous
Cotton Blue was used for staining hyaline gelatinous
sheaths. For scanning electron microscopy, samples
were coated with an ultrathin coating of gold by ion
beam sputtering unit JFC-1100. Images were obtained
by a scanning electron microscope JEOL JSM-6060 LA
(Japan).

The specimens are deposited at the Mycological
Herbarium of the M.G. Kholodny Institute of Botany,
National Academy of Sciences of Ukraine (KW-M).
Taxonomic arrangement, species and authors names are
provided according to Index Fungorum online database
(http://www.indexfungorum.org/).

Results and discussion

Taxonomic descriptions of five species of Coniochaeta
and Sordaria based on the Ukrainian collections are
provided below. Their morphological characters are
described in detail and illustrated by micrographs
obtained using light and scanning electron microscopy.
All examined specimens are listed following the
description of each species. For each specimen, its
substrate, locality, and collection date are indicated.
Ecological peculiarities and data on general distribution
of the species are briefly discussed.

Coniochaeta leucoplaca (Sacc.) Cain, Univ. Toronto
Stud. Biol. Ser. 38: 61. 1934. = Sphaeria leucoplaca Berk.
& Ravenel in Berkeley, Grevillea 4(32): 143 (replaced
synonym). 1876. = Sordaria microspora W.Phillips
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& Plowr., Grevillea 6(37): 28. 1877. = Hypocopra
leucoplaca Sacc., Syll. Fung. 1: 244. 1882 (basyonym).
= Hypocopra microspora (W.Phillips & Plowr.) Sacc.,
Syll. Fung. 1: 241. 1882. = Sordaria leucoplaca (Berk. &
Ravenel) Ellis & Everh., North Amer. Pyren.: 127. 1892.
= Fimetaria leucoplaca (Berk. & Ravenel) Griffiths &
Seaver, North Amer. Flora 3(1): 68. 1910 (Fig. 1, a—f).

Description of Ukrainian collection. Ascomata
perithecioid, scattered, immersed or semi-immersed,
dark-brown, subglobose, 290—380 X 220—315 pm;
neck blackish, subcylindrical, 55—67 x 46—58 pm,
covered with thick setae. Peridium thick, layered, made
up of thick-walled, dark-brown cells. Setae dense at
the perithecial neck, 24—40 % 3—4 um, straight, dark-
brown, not septate, thick-walled, pointed at the apex.
Asci eight-spored, cylindrical, with a short stipe, 87—
95 x 7.7—8.5 um; unitunicate, slightly narrowed and
flattened at the apex, non-amyloid; apical apparatus well
developed and easily observable. Ascospores uniseriate,
one-celled, smooth, thick-walled, dark-brown, 7.5—
8.5 x 5.2—6.5 x 3.9—4.5 um, broadly ellipsoidal in
frontal view (Q = 1.26—1.53, Q, = 1.34), narrowly
ellipsoidal in side view (Q = 1.95-2.12, Q_= 2.05);
germ slit runs around the whole circumference;
gelatinous sheath hyaline, 1.7—2.2 um wide. Paraphyses
abundant, hyaline, cylindric-filiform, septate, longer
than the asci.

Examined material. Sumy Region, Seredyna-Buda
District, vicinity of Vasylivka village, Desniansko-
Starohutsky National Nature Park, pine forest, quarter
92, 52°32' N, 33°75" E, roe deer dung, 20 September
2016, leg./det. Yu.l. Lytvynenko (KW-M70955).

General distribution. FEurope: Bulgaria, Germany,
Iceland, Italy, Netherlands, Norway, Russia, Spain,
Sweden, Ukraine, UK. Asia: India, Japan, Sri Lanka,
Taiwan. Australasia: Australia, New Zealand. North
America: Canada, USA. South America: Chile, Falkland
Islands, Peru.

Notes. Coniochaeta leucoplaca is a widespread, almost
cosmopolitan fungus occurring on dung of numerous
species of herbivorous animals and birds. Until
recently, taxonomic status of C. leucoplaca remained
uncertain. Checa et al. (1988) considered it conspecific
with C. velutina originally described as lignicolous
species (Munk, 1957) but later also recorded on
dung and soil (Taylor, 1970). Differences between
these two species in their habitat (coprophilous vs.
lignicolous or terrestrial) and ascospore size 7—9 X 6—
8 X 5—6 um in C. leucoplaca (Cain, 1934) and 6—8 % 4—
6 X 3—4 um in C. velutina (Munk, 1957) were regarded
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by Checa et al. (1988) as insignificant. However, the
proposed synonymy was not accepted (Doveri, 2004;
Bell, 2005; Asgari et al., 2007). Doveri (2004), following
Lundqyist (pers. comm.), emphasized two distinctive
morphological characters, ascospore shape and extent
of the germ slit. In C. leucoplaca, ascospores are more
flattened and a germ slit going all the way around the
spore in contrast to one-sided germ slit common in
spores of non-coprophilous species. In addition to
ascospore morphology, Asgari et al. (2007) took into
account anamorphs and distinguished these two species
mainly by non-guttulate ascospores, Phialophora-like
anamorph in C. leucoplaca and ascospores with 1—2
guttules, Lecythophora anamorph in C. velutina. In
order to clarify the taxonomic status of C. leucoplaca
and C. velutina, Chang & Wang (2011) examined type
materials and fresh Taiwanese collections of both
species. It was demonstrated that Coniochaeta leucoplaca
mainly differs from C. velutina by larger and strongly
flattened dark-brown ascospores as well as apical part of
perithecium covered with pointed setae. Furthermore,
morphological distinction between these species was
supported by phylogenetic analysis of Coniochaeta
species constructed with large subunit ribosomal DNA
(LSU rDNA) sequences. Based on the integrated data,
Chang & Wang (2011) regarded C. leucoplaca and
C. velutina as separate species.

In our observations, ascospores in C. leucoplaca
are conspiciously flattened (Fig. 1, ¢, h); those in side
view exhibit germ slits extending the full length (Fig. 1,
g, h), otherwise ascospores are smooth under SEM
(Fig. 1, g). Apical parts of perithecia are usually covered
with straight pointed setae (Fig. 1, b, f); rarely the necks
apparently seem almost glabrous (Fig. 1, @) as reported
by Doveri (2004). However, more frequently quite stiff
setae cover not only apical but all superficial part of
ascomata which is particularly well seen under SEM
(Fig. 1, e, f). According to Doveri (2004), Lundqvist
also observed that superficial, or not entirely immersed,
perithecia may be covered by thick setae not only around
the neck but all over and considered this phenomenon as
an example of morphological variability of Coniochaeta
species. In some ascomata a mouth of the ostiole is seen
as a round opening (Fig. 1, /) while in others it is covered
with ascospores exuded as a globose mass (Fig. 1, e).
In Ukrainian specimen, ascospores are slightly smaller
than those indicated for C. leucoplaca by other authors
(Doveri, 2004; Bell, 2005; Asgari et al., 2007; Chang
& Wang, 2011); in particular, their height and width
fall within lower limit of size range. Otherwise, all
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Fig. 1. Coniochaeta leucoplaca (KW-M70955): a, b — squashed ascomata; ¢ — asci with ascospores in different stages of maturity;
d — ascoma seen by SEM; e — perithecial neck with setae and ascospores seen by SEM; ' — necks with ostioles seen by SEM;
g — ascospores with germ slits (arrows) seen by SEM; & — ascospores in different stages of maturity showing germ slits (arrows).
Coniochaeta vagans (KW-M50613): i — ascoma seen by SEM; j — perithecial neck with setae seen by SEM; k — setae and
ascospores around the ostiole seen by SEM; / — ascospore seen by SEM.

Scale bars: a, b, d, i — 100 pm; ¢, h, g, k — 10 um; e, j — 20 pm; f— 50 um, / — 5 pm
VKp. 6oT. XypH., 2018, 75(6) 541



morphological characters fit well the description of
C. leucoplaca.

Coniochaeta leucoplaca is new for Ukraine. A close
but distinct lignicolous species, C. velutina, was recorded
in the country in two localities on woody substrates
(Fungi..., 1996; unpublished data).

Coniochaeta vagans (Carestia & De Not.) N. Lundgq.,
Publ. Herb., Univ. Uppsala 8: 9. 1981. = Sordaria vagans
Carestia & De Not. in De Not., Comment. Soc. Crittog.
Ital. 2(2): 479—480. 1865 (basyonym). = Hypocopra
vagans (Carestia & De Not.) Sacc., Syll. Fung. 1: 241.
1882. = Sordaria discospora Auersw. ex Niessl, Verh.
Nat. Ver. Briinn 10: 192. 1872. = Hypocopra discospora
(Auersw. ex Niessl) Fuckel, Jb. Nassau. Ver. Naturk.
27-28: 43. 1873 [1873—74]. = Coniochaeta discospora
(Auersw. ex Niessl) Cain, Univ. Toronto Studies Biol.
Ser. 38: 62. 1934 (Fig. 1, i—/; Fig. 2)

Description of Ukrainian collections. Ascomata
perithecioid, scattered, immersed, dark brown,
subglobose to pyriform, 330—400 X% 230—250 pm,
covered with sparse hyphoid hairs; neck blackish,
subcylindrical, 69—86 x 56—67 um, covered with thick
setae. Peridium thick, layered, made up of thick-walled,
pale brown cells. Sefae very dense at the perithecial
neck, 24—40 x 3—4 um, straight, dark brown, aseptate,
thick-walled, pointed at the apex. Asci eight-spored,
infrequently six- or four-spored, cylindrical, with a
short stipe, 37.3—142.7 x 12.4—13.5 pum; unitunicate,
slightly narrowed and flattened at the apex, non-
amyloid. Ascospores uniseriate, one-celled, smooth,
thick-walled, dark-brown, 13.9—17.4 % (8.3—) 9.3—10.9
X 6.4—9.0 um, broadly ellipsoidal in frontal view (Q =
1.45-1.59, Q, = 1.53), narrowly ellipsoidal in side view
(Q =1.95-2.12, Q_, = 2.05); germ slit runs around the
whole circumference; gelatinous sheath hyaline, 1.5—
2.6 um wide. Paraphyses abundant, hyaline, cylindric-
filiform, septate, longer than the asci.

Examined material. Kherson Region. Hola Prystan
District, Black Sea Biosphere Reserve, Tendra Island,
middle part, steppe areas, 46°14" N, 31°35" E, horse
dung, 24 May 2007 (KW-M50645); Tendra Island, Bili
Kuchuhury Cape, 46°14' N, 31°38' E, cow dung, 25
May 2007 (KW-M50643); Tendra Island, near Tendra
lighthouse, 46°19' N, 31°31" E, horse dung, 26 May 2007
(KW-M50613), leg. V.P. Hayova, det. Yu.l. Lytvynenko.
Sumy Region. Okhtyrka District, vicinity of Huhra
village, Hetmanskyi National Nature Park, forest edge,
50°12' N, 34°48' E, sheep dung, 20 September 2016;
Seredyna-Buda District, vicinity of Ochkyne village,
Desniansko-Starohutsky National Nature Park, pine
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forest, 52°13’ N, 33°22" E, elk dung, 07 August 2008
(KW-M70960), leg./det. Yu.l. Lytvynenko.

General distribution. Europe: Bulgaria, Denmark,
France, Germany, Hungary, Iceland, Italy, Russia,
Spain, Sweden, Ukraine, UK. Africa: Kenya.
Australasia: Australia, New Zealand. North America:
Canada, USA. South America: Chile, Falkland Islands,
Uruguay.

Notes. This obligatory coprophilous species appears
in literature under two synonymic names: C. discospora
(Fakirova, 1969; Prokhorov, Armenskaya, 2001; Bell,
2005) and C. vagans (Doveri, 2004; Asgari et al., 2007;
Heine, Welt, 2008). Moreover, some authors (Moravec,
1968; Hawksworth, Yip, 1981; Mahoney, LaFavre,
1981; Checaet al., 1988; Watling, Richardson, 2010) do
not recognize C. vagans as a separate species and treat
it rather as a synonym of C. ligniaria. In that case the
latter, which is known to occur on woody substrates, is
considered as a species able to colonize both decaying
wood and herbivorous dung. In external appearance, as
stated by Watling & Richardson (2010), "it is difficult to
see any differences between the material on wood and
that on dung". However, as already mentioned above,
Doveri (2004) and, subsequently, Chang & Wang (2011)
regarded morphology of ascospore germ slit as a reliable
character to distinguish both coprophilous and non-
coprophilous species of Coniochaeta. Thus, C. vagans is
characterized by ascospores with a germ slit extending
the full length (Doveri, 2004) while ascospores of
C. ligniaria possess a laterally one-sided germ slit.
Furthermore, C. vagans differs from C. ligniaria by
ascospore width which does not overlap. In the former
species, spore width in frontal view mostly does not
exceed 11 pm, while in the latter one ascospores are
usually wider than 11 pm (Asgari et al., 2007).

In our observations, ascospores have a germ slit ex-
tending over the entire length of the spore (Fig. 2, d)
and do not exceed 11 um in width in face view.
These morphological characters as well as ecological
characteristics of our collections fit the diagnosis of
C. vagans (Doveri, 2004; Bell, 2005; Asgari et al., 2007;
Chang, Wang, 2011). Additionally, in our specimens
asci are mostly eight-spored; however, occasionally
we observed six- or even four-spored asci, with clearly
visible two, or respectively, four degenerated ascospores
(Fig. 2, k—p). The tips of the asci are truncate, with a
distinct apical structure (Fig. 2, e, ).

Coniochaeta vagans is reported for the first time in
Ukraine. A similar but independent lignicolous species,
C. ligniaria, is known in the country from several

Ukr. Bot. J., 2018, 75(6)



Fig. 2. Coniochaeta vagans (KW-M 50613 a, ¢,d, e—g; KW-M70960 b, h—j; KW-M50643 [—p): a, b — squashed ascomata; ¢ —
free mature ascospores with gelatinous sheaths; d — mature ascospore showing germ slit (arrow) ; e — immature 8-spored ascus;
J—j — mature 8-spored asci; k — asci contemporaneously containing both normally developed and abortive (arrows) spores;
[ — 8-spored and 6-spored (arrow) asci; m — 8-spored asci and 4-spored asci with abortive (arrows) spores; n—p — 6-spored asci.

Scale bars: a, b — 50 um; c—j, 0, p — 15 um; k, m — 20 pm; /, n— 30 pm
VKp. 6oT. XypH., 2018, 75(6) 543



localities on various woody substrates (Fungi..., 1996;
Dudka et al., 2004, 2009a).

Sordaria alcina N. Lundq., Symb. Bot. Upsal. 20(1):
326. 1972 (Fig. 3, a—h).

Description of Ukrainian collections. Ascomata
perithecioid, aggregated, semi-immersed, dark brown
to blackish, broadly ovoid to pyriform, 393—455 % 373—
398 um, glabrous or covered with sparse hyphoid hairs;
neck conical or subcylindrical, black, 95—134 x 91—
98 um. Peridium membranaceous, thick, layered, with
an exostratum made up of thick-walled, pale brown,
angular to rounded cells. Asci eight-spored, cylindrical,
198.2—226.8 x 14.2—15.9 pum, with a stipe measuring
18—21 pum long; unitunicate, slightly narrowed and
flattened at the apex, with thickened apical ring, non-
amyloid. Ascospores uniseriate, one-celled, smooth,
thick-walled, olivaceous brown when young and dark
brown when mature, narrowly ellipsoidal or sometimes
cylindrical, pointed at the base, roundish at the apex,
with a basal germ pore; (18.5—) 19.2—23.4 x (8.8—)
9.3—11.7 um, Q = 1.8-2.3, Q= 1.95; gelatinous
sheath hyaline, 2.5—4.7 um wide. Paraphyses abundant,
hyaline, cylindric-moniliform, septate, soon collapsing.

Examined material. Kherson Region. Hola Prystan
District, Black Sea Biosphere Reserve, Tendra Island,
Bili Kuchuhury Cape, 46°14' N, 31°38" E, cow dung,
22 May 2007 (KW-M50615); Tendra Island, near
"Austrian” lighthouse, steppe areas, 46°13' N, 31°47"' E,
horse dung, 23 May 2007 (KW-M50610); Tendra
Island, middle part, 46°13’ N, 31°43" E, horse dung, 23
May 2007 (KW-M50607), leg. V.P. Hayova, det. Yu.l.
Lytvynenko. Sumy Region. Bilopillia District, Markivka
village, grassland, 50°86" N, 34°38' E, hare dung, 03
September 2013, leg./det. Yu.l. Lytvynenko.

General distribution. Europe: Finland, Italy, Latvia,
Russia, Spain, Sweden, UK. Africa: Kenya. Australasia:
Australia. North America: Canada.

Notes. Species of the Sordaria genus are known to
have very similar morphological features, thus creating
a challenge to species delimitation. According to
Lundgqyvist (1972) and Guarro & von Arx (1987), analysis
of the perithecial structure, ascus and ascospore size is
a very reliable way of delimiting Sordaria spp. At the
same time, as Bell (2005) noted, numerous species of
the genus "have overlapping ascospore sizes and in all
other respects seem remarkably similar”.

Sordaria alcina can be easily confused with
morphologically resembling and widespread in Ukraine
species, S. fimicola. According to various data, these
species have distinct but overlapping dimensions of asci
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and ascospores. For S. fimicola, ascospore length and
width vary within 19—-27 x 11—15 pm (Cain, Groves,
1948); (17—) 18—24 x (9.5—) 11—13 pm (Lundqyvist,
1972); 15—24 x 9—13 pm (Guarro, von Arx, 1987);
(15—) 17-24 x 10—13 um (Doveri, 2004) and (19—) 20—
25 x 11-13 pm (Bell, 2005). For S. alcina these values
are reported as follows: 21—26 x 9.5—12 um (Lundqvist,
1972; Doveri, 2004); 21-26.5 x 9.5—12 um (Barrasa
et al., 1986; Guarro, von Arx, 1987) and (19—)20-31 X
10—12 pm (Bell, 2005). As can be seen from the above,
the two species differ in ascospore width which does not
exceed 12 um in S. alcina. Correspondingly, a reliable
diagnostic character to distinguish these species is the
quotient (Q) value, or length/width ratio. The latter for
S. fimicola spores is varied within 1.4—1.7 (Guarro, von
Arx, 1987; Doveri, 2004) while for S. alcina is always
larger than 1.8 (Barrasa et al., 1986; Guarro, von Arx,
1987; Doveri, 2004). The quotient is in conformity with
ascospore shape which can be used in delimiting species
ofthis genus. Sordaria alcina was described by Lundqvist
(1972) as having ellipsoidal or cylindrical ascospores
(shown also in Fig. 3, b—h) in contrast to broadly
ellipsoidal or subglobose spores in other Sordaria species
(for example, S. humana shown in Fig. 3, j—o0). This
morphological distinction of S. alcina is consistent with
a molecular phylogenetic analysis based on multiple
gene sequences which clearly separated this species as
distantly related to other sequenced Sordaria species
(Cai et al., 2006).

Sordaria alcina is an obligate coprophilous fungus,
currently known to occur exclusively on dung. Lundqvist
(1972) described this species as apparently confined to
cervid dung. Since then, it has been reported in feces
of various animals, both domestic (cow, horse) and
wild (deer, elk, hare, mouse). In Ukraine, S. alcina was
found by now on dung of cow, horse and hare. These
are the second published records of the species in the
country, with a description and illustrations of the
reported collections.

Sordaria humana (Fuckel) G. Winter, Bot. Zeit.
30: 835. 1872. = Sphaeria humana Fuckel, Fungi
Rhenani Exsic. no.1801. 1866 (basyonym). = Sphaeria
fermenti Fuckel Fungi Rhenani Exsic. no. 2165. 1868.
= Hypocopra humana (Fuckel) Fuckel, Jb. nassau.
Ver. Naturk. 23—24: 241. 1870. = Hypocopra fermenti
(Fuckel) Fuckel, Jb. nassau. Ver. Naturk. 23—24: 241.
1870. = Sordaria fermenti (Fuckel) G.Winter, Bot. Zeit.
30: 469. 1873. = Hypocopra fimeti (Pers.: Fr.) J.Kickx
f. var. canina P.Karst., Bidr. Kdnn. Finl. Nat. Folk 23:
50. 1873. = Sordaria fimicola (Roberge) Ces. & De Not.
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Fig. 3. Sordaria alcina (KW-M50610a, g; KW-MS50615 b, c—f, h): a — squashed ascoma; b — details of the hymenium with 8-spored
mature and immature asci; ¢ — free mature ascospores whith gelatinous sheath; d—f — mature asci with ascospores; g — free
mature ascospores; 4 — ascus apex with apical apparatus. Sordaria humana (KW-M70957 k, j; KW-M70956 m—o): i — squashed
ascoma; j — free ascospores; k — ascus apex with apical apparatus; /, 0 — mature asci with ascospores; m, n — immature asci with
ascospores.

Scale bars: a, i — 200 um; b — 50 um; ¢ — 10 um; d—j, I—o — 20 um; A, k — 5 pm
VKp. 6OT. XypH., 2018, 75(6) 545



var. canina (P.Karst.) E.S.Hansen, Vidensk. Meddel.
Naturhist. Foren: 329. 1876. = Sordaria fermenti
(Fuckel) G.Winter. var. phyllogena Sacc., Michelia 1(4):
373. 1878. = Coprolepa fimeti (Pers.: Fr.) Sacc. Syll.
Fung. 1: 248. 1882. = Hypocopra phyllogena (Sacc.)
Sacc., Syll. Fung. 1: 246. 1882. = Sordaria phyllogena
(Sacc.) Niessl, Hedwigia 22: 155. 1883. = Sordaria
fimicola (Roberge) Ces. & De Not. var. humana
(Fuckel) P.Karst., Acta. Soc. Fauna Fl. Fenn. 2(6): 79.
1885. = Sordaria wiesneri Zukal, Verh. K. K. Zool.-Bot.
Ges. Wien 37: 41. 1887. = Sordaria sphaerospora Ellis &
Everh., North Amer. Pyrenom.: 128. 1892. = Hypocopra
sphaerospora (Ellis & Everh.) Sacc., Syll. Fung. 11: 280.
1895. = Pleurage fermenti (Fuckel) Kuntze, Rev. Gen.
Plant 3(3): 505. 1898. = Pleurage humana (Fuckel)
Kuntze, Rev. Gen. Plant 3(3): 505. 1898. = Pleurage
wiesneri (Zukal) Kuntze, Rev. Gen. Plant. 3(3): 505.
1898. = Fimetaria humana (Fuckel) Griff. & Seaver,
North Amer. Fl. 3(1): 67. 1910. = Asordaria humana
(Fuckel) Arx & Guarro, Persoonia 13 (3): 268. 1987
(Fig. 3, i—0).

Description of Ukrainian collections. Ascomata
perithecioid, aggregated, immersed or semi-immersed,
dark brown to blackish, broadly ovoid to pyriform,
375—420 x 290—335 pum, glabrous or soft-haired; neck
blackish, short, conical or subcylindrical, 85—140 x
90—110 um. Peridium membranaceous, thick, layered,
with an exostratum made up of thick-walled, brown,
angular to rounded cells. Asci eight-spored, cylindrical,
with a short stipe, 165.8—189.3 x 19.7-22.2 pm;
unitunicate, slightly narrowed and flattened at the apex,
with thickened apical ring, non-amyloid. Ascospores
uniseriate,  one-celled, smooth, thick-walled,
olivaceous brown when young and dark brown when
mature, broadly ovoid (sometimes broadly ellipsoidal)
to subglobose, pointed at the base, roundish at the apex,
with a basal germ pore; 19.2—22.5 x 14.9—17.0 pm,
Q = 1.13-1.48, Q_= 1.30; gelatinous sheath narrow,
ephemeral. Paraphyses hyaline, cylindric-moniliform,
septate, soon reduced to a shapeless material.

Examined material. Sumy Region. Bilopillia District,
Rudka village, private houses, 50°88' N, 34°43' E, rabbit
dung, 28 August 2013; Seredyna-Buda District, vicinity
of Ulytsa village, Desniansko-Starohutsky National
Nature Park, pine forest, quarter 76, 52°32" N, 33°61' E,
hare dung, 20 September 2016 (KW-M70957); Sumy
District, Stetskivka village, forest glade, 51°04’ N,
34°80" E, roe deer dung, 26 February 2011; Nyzy
settlement, Nyzy forestry, mixed forest, 50°41" N,
34°52" E, wild boar dung (soc. Sordaria fimicola
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(Roberge ex Desm.) Ces. & De Not.), 25 August 2015
(KW-M70956), leg./det. Yu.I. Lytvynenko.

General distribution. Furope: Austria, Bulgaria,
Denmark, Estonia, Finland, France, Germany,
Iceland, Italy, Latvia, Netherlands, Poland, Portugal,
Russia, Spain, Sweden, Ukraine, UK. Africa: Kenya,
Tanzania. Asia: Israel, Indonesia, Iraq, Uzbekistan,
Japan. Australasia: Australia. North America: Canada,
USA. South America: Argentina.

Notes. Sordaria humana is a cosmopolitan species
growing on dung of omnivores (particularly man and
dog), carnivores and herbivores, sometimes on seeds,
soil, old paper and various decaying vegetable material.
It is one of the most common fimicolous pyrenomycetes.

Morphologically S. humana is best characterized
by its broadly obovoid to subglobose spores often
lacking a gelatinous perisporium. However, it is unclear
whether all known collections of this species lack
gelatinous sheath. Some authors describe the spores
devoid of perisporium (Minoura, 1969), while others
report it to be present although variable in thickness
(Boedijn, 1962; Liou, Chen, 1979; Khan, Krug,
1989) or ephemeral (Saccardo, 1882; Munk, 1957).
Another point of view is that ascospores of S. humana
lack gelatinous perisporium in collections only from
carnivore dung (Lundqvist, 1972; Khan, Krug, 1989;
Doveri, 2004). In this case, spores with or without a
sheath may reflect substrate difference, since a sticky
sheath would be ecologically determined for fungi on
the dung of herbivores.

Von Arx et al. (1987) transferred S. Aumana and a few
other species in a new genus, Asordaria, proposed for
those species of Sordaria which possess ovoid or broadly
ellipsoidal smooth ascospores surrounded by gelatinous
sheath. However, these criteria were regarded not
significant and thus separation of the taxa from Sordaria
on that basis has been widely debated (Eriksson,
Hawksworth, 1988; Khan, Krug, 1989). Thereafter, a
multiple gene analyses conducted by Cai et al. (2006)
provided evidence on the congeneric status of Asordaria
and Sordaria.

We also regard this species within the genus Sordaria.
Despite a wide distribution of S. hAumana, the examined
materials represent the second published records of the
species in Ukraine, with a description and illustrations
of the reported collections.

Sordaria minima Sacc. & Speg., Michelia 1(4): 373.
1878. = Hypocopra minima (Sacc. & Speg.) Sacc., Syll.
Fung. 1: 244. 1882 (Fig. 4).
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Fig. 4. Sordaria minima (KW-M70959 a—f, i, [; KW-M70958 g, h, j, k): a—d — mounted ascomata, e — squashed ascoma,
f—k — mature asci with ascospores, / — ruptured apothecium of Theleobolus cf. stercoreus with a single ascus containing multiple
ascospores (arrow), associated with ascoma of S. minima.

Scale bars: a—e — 50 pm; f~k — 10 um; / — 100 pm
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Description of Ukrainian collection. Ascomata
perithecioid, scattered, semi-immersed, pale
brown, broadly ovoid to pyriform, 127—163 x 91—
105 pum, glabrous; neck dark brown, short, conical
or subcylindrical, 35-52 X 43-58 um. Peridium
membranaceous, thin, layered, consists of pale brown
to colorless, thin-walled rounded cells, translucent so
that asci and coloured spores can be seen through the
peridium. Asci eight-spored, cylindrical or cylindrical-
clavate, with a short stipe, 35.6—46.4 x 7.2—8.7 um;
unitunicate, rounded or slightly flattened at the
apex, without apical ring, non-amyloid. Ascospores
mostly uniseriate, one-celled, smooth, thick-walled,
olivaceous brown when young and dark brown when
mature, broadly ellipsoidal, with an apical germ pore;
5.13—6.53 x 3.54—4.06 um, Q = 1.36—1.72, Q= 1.54;
lacking a gelatinous sheath. No true paraphyses seen.

Examined material. Sumy Region, Sumy District,
Nyzy settlement, Nyzy forestry, mixed forest, 50°41' N,
34052’ E, roe deer dung (soc. Arnium cervinum N.
Lundq.), 03 August 2015 (KW-M70958); forest glade,
50°41' N, 34°52’ E, roe deer dung (soc. Saccobolus aff.
verrucisporus Brumm.), 25 August 2015 (KW-M70959),
leg./det. Yu.l. Lytvynenko.

General distribution. Europe: Denmark, Germany,
Iceland, Italy, Netherlands, Sweden, Ukraine, UK.
North America: USA. South America: Argentina.

Notes. This is a very interesting and rare fungus.
Nomenclature, identity and placement of this taxon
remain problematic. It is referred to in the literature
as "Sordaria minima problem" (Doveri, 2004). Since
its original description by Saccardo (1878), the
species has been variously interpreted. In this article
we use the name S. minima Sacc. & Speg. because it
is currently listed as an accepted name both in /ndex
Fungorum (http://www.indexfungorum.org/, accessed
17.10.2018) and Mycobank (http://www.mycobank.
org/, accessed 17.10.2018) online databases. However,
morphological characters of our specimens fit better
the descriptions provided for this fungus by Massee
& Salmon (1901), Larsen (1971), Richardson (1998)
and Doveri (2004) rather than its protologue. The last
three authors suggested that the fungus was misplaced
within Sordaria, due to schizothecioid, i.e. non-
sordariaceous, structure of the peridium, asci lacking
an apical apparatus and spores without a gelatinous
sheath. Formerly it was proposed to consider this
species name as nomen ambiguum (Moreau, 1953) or
nomen dubium (Larsen, 1971). Moreover, according
to Lundqvist's comments on the unusual combination
of morphological characters, Doveri (2004) stated that
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the species should be re-classified and regarded within
either Chaetomiaceae or Ceratostomataceae, but not
Sordariaceae. It is obvious that in order to clarify the
taxonomic status and placement of this fungus, further
morphological and particularly molecular studies are
required.

In our specimens, perithecia are schizothecioid
in structure (Fig. 4, a—d), with thin translucent walls
composed of hyaline to smoky-hyaline cells (Fig. 4, e).
Asci have no distinct apical structure; ascospores
without a gelatinous sheath or appendages but with a
germ pore at one end; ascospores mostly uniseriate,
rarely obliquely uniseriate or overlapping in the middle
part of the ascus (Fig. 4, /~k). In general, all features we
observed fit those in descriptions of the collections from
the UK (Massee, Salmon, 1901; Richardson, 1998),
Denmark (Larsen, 1971), and Italy (Doveri, 2004),
with one exception. Larsen (1971) reported 4-spored
asci in some perithecia in her collections, and rarely
both 8-spored and 4-spored asci in the same perithecia.
We have not observed 4-spored asci in our specimens.

Sordaria minima was reported on dung of various
animals, mostly herbivorous, and a bird: cow, rabbit,
hare, horse, goat, fallow deer and red grouse (Spegazzini,
1899; Saccardo, 1882; Massee, Salmon, 1901, Larsen,
1971; Lundqvist, 1972; Richardson, 1998). It is a rare
fungus in Europe, recorded in each country from a
single or a few localities. Massee and Salmon (1901)
and Richardson (1998, 2004) admit that due to small
perithecia it can be also overlooked.

Regarding the ecological role of this fungus, it has
been revealed that being a coprophile, S. minima
shows the ability to act as a mycoparasite. Doveri
(2004) following Lundquist's comment on the habitat
of S. minima cited that "the fungus grows sometimes
directly on dung, but its mycelium is then probably
in contact with the discomycetes”. He concluded that
S. minima is obviously a parasite of Thelebolus sp.
In one of our specimens, an apothecium of Thelebolus
cf. stercoreus Tode (Fig. 4, ) was also found in immediate
proximity to perithecia of S. minima. We regard it
as evidence to confirm that S. minima has ability to
parasitize a saprobic fungus on dung.

Our records of S. minima are the first for Ukraine, as
well as for Eastern Europe.
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JIurBunenxo 0.1.1, Taitosa B.I1.2 Hosi Ta uikasi 3HaXiaku
konpodinsunx Bunis poxais Coniochaeta i Sordaria
(Sordariomycetes, Ascomycota) B YKpaini. YKp. OOT. KypH.,
2018, 75(6): 538—551.

'CyMchKUii JepKaBHUI TIeJATOTIYHII YHIBEPCUTET
imeHi A.C. MakapeHka
ByJl. PoMeHchKa, 87, Cymu 40002, Ykpaina

2Iacruryt 6otaHiku iM. M.I. Xonognoro HAH VYkpainu
Bya. TepeleHkiBebka, 2, Kui 01004, Ykpaina

VY craTTi npeacTaBieHi HOBI JaHi TTPO MOIIUPEHHS IT'SITH KO-
npodinbHUX BULiB poaiB Coniochaeta i Sordaria B YKpaiHi.
i rpubu € npeacTaBHUKAMU BEJIUKOI rpynu Kompodiib-
HUX BMIIB, 10 HaJIEXKaTh 10 Kiacy Sordariomycetes. Ha Bin-
MiHY Bill KOPOMiIbHUX AMCKOMILIETiB, 15l rpyrna rpubiB €
MaJIOBUBUEHOIO B YKpaiHi. 3pa3Ky BilMTOBiMHMX CyOCTpaTiB
Oynu 3i6paHi Ha 0-Bi Tenapa B YopHomy Mopi (XepcoHChKa
00:1.) Ta Ha miBHiYHOMY cxoni KpaiHu (Cymcbka 00:1.). Bei
JOCJTIKEH] 3pa3ku OyJy OTpUMaHi LIISIXOM iHKyOallii y Bo-
JIOTUX KaMmepax. ¥ CTaTTi MOBiIOMIISIETbCS TIPO TPU HOBI JUIST
Ykpainu Buau: Coniochaeta leucoplaca, C. vagans Ta Sordaria
minima; OCTaHHii BIlepie 3apeecTpoBaHuii y CxigHiil €B-
pomi. Lle nns nBox BumiB — Sordaria alcina ta S. humana —
11e Ipyre MOBiAOMJIEHHS PO 3HAXiAKY Ha TEPUTOPil KpaiHU.
J1s BCixX BUIIB HaBEIEHO OIMUCHU YKPaiHCBbKUX 3pa3KiB Ha
Pi3HUX TUIIax CyOCTpaTy i MOPiBHSHHS 3 OPUTiHAIBHUMU
onucamu BuiB. Ha ocHOBI 3i0paHux 3pa3KiB €TaIbHO OMK-
caHi xapakTepHi MOp(@oOJIOTiYHI 03HAKU KOXHOro Bumy. Bei
BUAY MPOLTIOCTPOBAHO MiKpodoTorpadissMu, OTpUMaHUMU
3 BMKOPHMCTAaHHSIM CBIiTJIOBOi Ta CKaHYIOYOi €JEeKTPOHHOI
MiKpockomii. I KOXXKHOro 3pa3ka HaBOAMTHCS JIOKAJIITET,
cyocTtpar i gaTta 360py. CTHCIO0 0OGroBOpeHO €KOJIOTIUHI 0CO-
OJIMBOCTI Ta 3arajbHe MOIIUPEHHS LIUX BUJIIB.

KumouoBi cioBa: Coniochaeta leucoplaca, Coniochaeta
vagans, Sordaria alcina, Sordaria humana, Sordaria minima,
KomnpodiabHi rpubn, eKCKPeMEHTH, TTOLIUPEHHS

VKp. 6oT. XypH., 2018, 75(6)

JIutBunenko F0.W.!, laeBast B.I1.2 HoBble u nHTepecHbIe
HAXOJKHN KonpohuibHbIX BUoB poaoB Coniochaeta v Sordaria
(Sordariomycetes, Ascomycota) B Ykpanne. YKp. OOT. XKypH.,
2018, 75(6): 538—551.

'CyMcKoOii rocy1apCTBEHHBI# MeqarornuyecKnii yHUBEPCUTET
nmenu A.C. MakapeHKo
yi1. Pomenckas, 87, Cymst 40002, YkpauHa

*Uucrutyr 6oranuku uM. H.I. Xonognoro HAH Ykpaunsl
yi1. TepemenkoBckas, 2, Kues 01004, YkpanHa

B crarbe npencraBieHbl HOBbIE JAHHBIE O PACTIPOCTPAHEHU N
MSTU KonpopwibHUX BUIOB ponoB Coniochaeta v Sordaria B
YkpauHe. OTU rpuObI SBJSIOTCS MPEICTABUTEISIMU OOJBIION
TPYIITBI KOMPOMDUIBHUX BUAOB, MPUHAUIEKAIINX K KIacCy
Sordariomycetes. B oranyue ot Konpo@uibHUX TMCKOMULIE-
TOB, 9Ta TPYIINa TPUOOB SIBJISIETCS] MATIOU3YUYEHHON B YKpau-
He. OOpasibl COOTBETCTBYIOIIMX CyOCTPATOB ObLIM COOpPaHbI
Ha o-Be Tenapa B YepHoMm Mope (XepcoHckasi 00J.) U Ha
ceBepo-BocToke ctpanbl (Cymckast 06:1.). Bee nccnenoBaH-
Hble 00pa31Ibl ObLTU MOJYYEHBI MTyTeM MHKYOALlUU BO BIaX-
HBIX Kamepax. B cTaTbe coobIaeTcsi 0 TpexX HOBBIX JIIST YKpa-
unbl Bunax: Coniochaeta leucoplaca, C. vagans n Sordaria
minima; NOCNEIHUI BUJ BIEpBbIe 3aperucTprupoBaH B Boc-
touHoit EBpone. [lyist nByx apyrux BuaoB — Sordaria alcina
u S. humana — 3To BTOpOE COOOIIeHNE O HAXOJKe Ha Tep-
putopuu cTpaHbl. s BceX BUIOB MPUBEACHBI OMUCAHUS
YKPaHCKMX O0pa3lioB Ha pa3IMYHBIX THIAX cyOcTpaTa U
CpaBHEHUsI C OPUTMHAIBHBIMU ONMCAaHUSIMU BUIOB. Ha oc-
HOBe COOpaHHBIX 00pa3LIOB MOAPOOHO OMMCAHBI XapaKTep-
Hble MOP(OJIOTUIECKIE TTPU3HAKH KaxXIoro Bua. Bee BumbI
MPOWJLTIOCTPUPOBAHBI MUKPO(DOTOrpaddusiMU, TTOTy4YEHHDI-
MU C HCIIOJb30BAHUEM CBETOBOM M CKAHUPYIOILICH 3J1eK-
TPOHHOM MMKpOCKOMNUU. sl Kaxmoro odopasiia MmpuBOAUT-
¢Sl IOKaJIMTET, cyocTpaT u jgara coopa. Kparko odcyxnalorcst
9KOJIOTUYECKHE OCOOCHHOCTU U 00Illee pacrnpocTpaHeHue
TAaHHBIX BUIOB.

Kurouessie cinoBa: Coniochaeta leucoplaca, Coniochaeta
vagans, Sordaria alcina, Sordaria humana, Sordaria minima,
KOTpO(UIbHBIE TPUObI, EKCKPEMEHTBI, PACTIPOCTPAHEHHE
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IIpo0.1eMa KOHTPOJIIOBAHHSA CereTaJbHOI POCIMHHOCTI B
arpogiToneHo3ax y KOHTEKCTi 30epe:kKeHHs 0iopi3HOMAHITTS
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IactutyT dizionorii pocnus i renetuku HAH Ykpainu
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Morderer Ye.Yu., Guralchuk Zh.Z., Morgun V.V. The problem of controlling segetal vegetation in agrophytocenoses in the context
of biodiversity conservation. Ukr. Bot. J., 2018, 75(6): 552—563.

Institute of Plant Physiology and Genetics, National Academy of Sciences of Ukraine
31/17 Vasylkivska Str., Kyiv 03022, Ukraine

Abstract. Weeds for a long time coexist with cultivated plants in agrophytocenoses and can be considered as indicators of
biodiversity. From the phytocenotic viewpoint, the existence and persistence of weeds are quite natural, but for economic reasons
weeds are negative factors because of their competition with cultivated plants (crops) for water, nutrients, and living space. The
strategic task of crop protection is the control of weeds at the economic threshold of harm. Under modern conditions, the use
of integrated crop protection technologies, which involve combining and harmonizing crop rotation schemes, agrotechnics
and chemical protection means, becomes of particular importance. The article discusses the issues related to the need for
integrated application of several active ingredients of herbicides, which complement each other by their spectrum of action,
improve the effectiveness of weed control, and prevent the emergence of resistance of weeds to specific herbicides. The basic
regularities of the changes of selective phytotoxicity in complexes of herbicides with different mechanisms of their action, which
were established in the course of researche, became the basis for development of various effective herbicidal complexes and
mixtures for protection of various crops. According to the current strategy, the application of integrated crop protection systems
should ensure the maintenance or reduction of potential infestation with weeds during rotation of crops. At that, the weed
species composition in agrophytocenoses should not undergo abrupt changes, except for a significant reduction of the potential

contamination by especially harmful weedy species.

Keywords: herbicides, biodiversity, weeds, defense strategy, crops, crop rotation

Byp'ssHu po3mianmaloTbes K TaKi  POCAWMHM, 11O
CIIIBICHYIOTb pa3oM 3 KYJBTYPHUMHU pPOCJIMHaMHU,
YTBOPIOIOUM €IUHY (diTocucTeMy — arpodiToueHos.
IMoreHuiitHo Oyp'sHamMu 3paTHi OyTM moHanm 1500
BUIIB TpaB'sTHUX POCJIWH, ab0 ¥ HaBiTh OJMU3BKO
MOJIOBUHU OOTaHIYHOI Pi3HOMAHITHOCTI MOMipHOTO
KJiMaTuuHoro nosicy riaHetu (Fisyunov, 1984).

3 Touku 30py (iToLeHOJOril, Oyp'sHu €
ITOBHOIIPABHUMHU i 3aKOHOMipHUMM KOMITOHEHTaMM
arpodironeHosiB (Tuganaev, 1984). Cepen Oyp'sHiB
TOJJOBHMM YMHOM TIOIIMPEHi BUAM, AKi 3a €KOJIOTO-
LICHOTUYHOIO CTPATETIi€I0 POCTY Ta PO3BUTKY HaJIeXKaTh
IO POCIMH-eKCIUIepeHTiB. EKooriuae mpu3HaYeHHS
POCJIMH LILOTO TUITY MOJISITA€ B 3a0€3MeUeHHi LIiTICHOCTI
POCIMHHOTO TIOKPUBY 3a paxyHOK (DopMyBaHHS
diTolIeHO3iB TEpUIMX CTaliii BiZHOBJIECHHS IiCJs
iIXHBOTO 3HUILIEHHS 200 MOPYILIEHHST Pi3HOMaHITHUMU
npupoguumu (aktopamu (Rabotnov, 1983; Mirkin
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et al., 1989; Mosyakin, 2007). Takum ynHOM, Oyp'sTHU
BUSIBUJIVICS TIPUCTOCOBAaHUMMU 0 iCHYBaHHSI B IOCiBax,
SKi 32 CBOEIO €KOJOTIYHOI CYTHICTIO € TEBHUMU
aHajoramMu (iTOLIEHO3IB Ha CTamisIX BTOPUHHMX
cykueciit. [oJOBHMMU YMHHUKAMU, SIKi 3a0€3MeUyI0Th
ycrilllHe iCHYBaHHS Oyp'siHiB B arpoiTolieHO3ax, €,
Mo-mepiie, iXHs BUCOKA HAaCiHHEBA MPOAYKTUBHICTb,
sIKa CIIPUSIE YTBOPEHHIO O0aHKY HaciHHsS (a0o iHIIMX
Jiacriop) y TIPYyHTi; MO-ApYre, 3[aTHICTb HaCiHHA
Oyp'stHiB MepeOyBaTH B CTaHi OPraHiYHOTO CITOKOIO i
30epiraTu XXUTTE3NATHICTh YIIPOAOBX 0araTbox pPoKiB.
K BxKe 3a3HavanoCs1, caMe MOoAiOHICTh €KCIIEPEHTHUX
cTpaTeriii OLIbIIOCTI KYJIBTYPHUX POCJIMH Ta OaraTbox
BUIiB Oyp'sHiB pPOOUTH MPAKTUIHO HEMOXKIMBUM
Ta €KOJIOTIYHO HEAOUIJTbHUM IIOBHE BUKOPiHEHHS
Oyp'sHiB 3 arpoditorenosiB (Mosyakin, 2007). 3
BUILIEHABEACHUX TIPUYMH €KOJIOTi3allisl  cTparerii
KOHTPOJIFOBAaHHS OYyp'sTHiB y arpodiTolieHo3ax 3apas
pO3TIISIAAETHCS SIK OOMH 3 TIPIOPUTETIB CYy4aCHOTO
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3axucty pociauH (Kiinast et al., 2013; Mouden et al.,
2017; Pfiffner, Armengot, 2018, etc.).

Byp'sHu € TakoX CBOEPIIHMMU IHAMKATOpaAMU
OiopizHOMaHITTd. BoHM CHiBiCHYIOTh i3 CUIBCBHKO-
TrOCTIIONAaPChKUMU KYJIBTYpaMU TIPOTSITOM TPUBAJIOTO
Mmepiogy 4Jacy ¥ THM YM IiHIIMM YWHOM 3a3HAlOTh
BIJIUBY OKYJBTYpPIOBaHHS. 3aBAsSKW iHTeHCHU iKallii
CIJTBCHKOTO TOCIIOAPCTBA Ta BIOCKOHAJICHHIO METO/IIB
OYMILEHHSI HACiHHSI CIIOCTEpiraeTbCcsl 3MEHIIEHHS
(iHomi mocwuTh 3HAYHE) PI3HOMAHITTS CereTaaibHOL
pociuHHocTi (Rotchés-Ribalta et al., 2015, 2016).
JesaxkuM BupaM Oyp'sHIiB 31 3HAUHOIO MOIIOHICTIO 10
KYJABTYPHUX POCIWH, TaK 3BaHUM KOHBEPIEHTHUM
Oyp'ssHaM, 3arpoxXye HeOe3lneKa MOBHOI0 3HUKHEHHS
(HampuKIag, KyKOJIO 3BUYAlHOMY — Agrostemma
githago L., 6pomycy XuTHboMy — Bromus secalinus L.,
oMoJoKy — Lolium temulentum L. Ta iH.) (Spahillari
et al.,, 1999). ¥V Takux BuUMamkax MepCIEKTUBHUM
MOXe OyTM TOBTOpPHE BBEIEHHS (PEIHTPOMYKILis)
3HUMKAIYMX BUIIB OYp'siHIB y arpoeKoCUCTEMM YU
3aIIpOBAIKCHHSI CYOCHMIOBAaHMX  arpOeKOJIOTITHUX
cXeM, 10 CIPUSIOTH 30epekeHHIO0 0iOpi3HOMAaHITTS
CITBCHKOTOCTIONAPCHKUX YTilb, SIK 1€ BiIOYBAa€ThCS Y
nesikux kpaiHax (Lemoine et al., 2018).

HesBaxaioun Ha 3HauHi 30UTKU, SIKi Oyp'sTHU
3aBAAIOTh CiJIbCBKOMY TOCIIOAApCTBY, i $IKi MOXYTb
csaratu nopsiaky 10% Ha pik y BcboMy cBiTi (Oerke,
2006), Oyp'sHOBi POCIMHU MOXYTb IPUHOCUTU M
HeabusIKy KOpucTb. BOHM BimirpaloTb 3HauHy pOJb
y cTabimizaiii rpyHTy, 30epeXeHHi HOoro BOJOTOCTi
i 3amoGiraHHi epo3ii, CHpUSIOTH 3MEHILIEHHIO
BUMMBAHHS a30Ty, OCOOJIMBO Ha JIETKMX €pOJIOBAHMX
rpyHtax (Importance..., 2015). byp'auu € mxepeaom
HEKTapy Ta MNOWIKY [ OmXKiJ, MOXyTb OyTu
MPUXUCTKOM 1 TMOXWBOIO JUIST MPUPOIHUX BOPOTIB
LIKiTHUKIB CLIbCHKOTOCIIONAPCHKUX KyIbTyp. Jleski
BUIM OYyp'sSIHIB € JDKepelioM pOCIMHHOrO Oinka,
BUKOPHUCTOBYIOTHCSI B SIKOCTi JIiKAPChKOI CUPOBUHU
(Likars'ki, 1992, Nizhko, 1997), a TakoX MOXYTh
3aCTOCOBYBaTUCh Uil (piTopeMeniaiii  IPYHTIB
(Guralchuk, Gudkov, 2005), Totiio.

JIns 3a0BiIbHEHHSI TIOTPeO JI0ACTBA B MPOAYKTaX
XapyyBaHHS HEOOXiHO 30UIbLIYyBaTH MPOAYKTUBHICTh
MOCiBiB, ajie Mpu LbOMY IUIOLI, MOpWUAATHI IS
BUPOIIYBAaHHS POCIMH, CKOPOUYYIOThCSI BHACIIIOK
AHTPOIIOTeHHUX BILIUBIB. [1poTe, ToCATHEHHS CeTeKIil
JIO3BOJISIIOTh  3HAYHO  ITABUINUTA TMPOAYKTUBHICTH
nociBiB. llboMy 3HA4YHO CIIpUsIE BUKOPUCTAHHS
SIBUIIIA TETEPO3UCY, SKE TO3BOJIIO BIPOBAIUTH Y
CiJIbCbKE TOCMOMapCTBO BUCOKOMPOMYKTHUBHI TiOpUIn
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3aMiCTb COpPTIiB. BaX/JMBUM JTOCSATHEHHSIM "3eJIeHOi
PEBOITIONIT" € CTBOPEHHSI HaITiBKAPJIMKOBUX COPTIB TTIIIe-
HUIII 3 TOTEHLaJIoM YypoxaitHocTi moHan 10 T1/ra
(Morgun, Logvinenko, 1995; Morgun et al., 2010;
Morgun et al., 2012). IIpoTSiroM 0CTaHHbOTO AECIATU-
JITTS cenekiioHepamMu ITHCTUTYTY izioforii pocauH
i reHetuku HAH VYkpainu ta MupoHiBCbKOTO iHC-
tutyty neHuni iM. B.M. Pemecna HAAH VYkpainu
min kepiBHMLUTBOM akanemika HAH  VYkpainu
B.B. MopryHa, 3aBasiku po3p0o0JeHUM OpUTiHAIbHUM
MeTtoiaMm cesekilii, ctBopeHo 30 copTiB o03uMoOi
MIIeHMLI, $Ki 3aHeceHi a0 Jlep:KaBHOro peecTpy
COpTiB YKpaiHU i peKOMeHI0BaHi JJIs1 BUPOLIYBaHHS
B VyCiX NPUPOAHO-KJIIMATUYHUX 30HAX YKpaiHW.
Cepen HUX BUCOKOIHTEHCUBHI copt — 'CMyTJIsSTHKA',
'Konymbis', '3omorokosioca’, 'Bonomapka’, 'daso-
puUTKa'; COPTU 3 BUCOKOIO sIKicTiO 3epHa — 'STpanHb
60', 'Kuiceka 8', 'TlepesicimaBka’, '3mo6a KuiBchka',
'Coneuko', 'Haranka', 'JlumapiBHa'; copTu yHiBep-
canbHoro BukopuctaHHsi — 'TlomonsiHka', 'borpana’,
'Cuirypka’, 'BinmHmuanka', 'Tpumiibchka'; cTBOpe-
Hi Brepiie B YKpaiHi COpPTM  CIeLiaJbHOTO
BuKopuctanHsg — 'TIusHa', '3umospka’, "XyTopssHKa' Ta
i1, [eHeTUYHM MTOTEHIIiaa BPOXKaHOCTI LIMX COPTiB
carae moHan 100—132 11/ra. 3a cBoiMU TTOTEHIIITHUME
MOXJIMBOCTSIMU YKpaiHa MOBUHHA 30MpaTy CTadiIbHO
He MeHie 60—80 MJIH TOHH 3¢pHOBMX Ha pik. OmHak
JUISL peastizallil IIbOro MOTEHLiaTy MOpsA i3 COpTaMH i
MOOpUBaMU HEOOXiMHUI e(heKTUBHMI 3aXUCT TOCIBiB
BiJ Oyp'sIHIB, MIKITHUKIB i XBOPOO.

SAxio 3 GiTOLEeHOTUYHOI TOUKM 30py iCHYBaHHS
Oyp'sTHIB € LIJTKOM 3aKOHOMIPHUM, TO 3 TOCITOIaPCHKOL
Oyp'ssHU — 1I€ CyTO HeraTuBHE SIBMIIE, OCKIIbKU
BOHU KOHKYDPYIOTb 3 KyJBTYPHUMH POCIMHAMH 3a
BOIY, ITOKXWBHI PEYOBUHU Ta XHUTTEBUI ITPOCTIp,
COPUSIIOTh  MOILIMPEHHIO IIKIAHUKIB 1 XBOpOO,
YCKJIQIHIOIOTh OOPOOITOK I'PYHTY, JOMJISIA 3a MOCiBaMU
i1 30upaHHs1 Bpoxarw. TakumM YMHOM, BUXOASYU
3 TIO3UIIiil hiTOlEHOMOTi, 3HUIIEHHS Oyp'sHiB €
MEBHUM HACWIbCTBOM Hal I[PUPOLOIO, fAKE MOXKe
MPU3BECTM JO BTpaTh Oaratbox KOpuUcHux (abo
MOTEHIiIfHO KOPUCHMX) BUIIB POCAWMH 1 B3araji
€ 3arpo3or0 OiOpi3HOMAaHITTIO, a 3 iHIIOro OOKYy, 3
MO3ULI ToCrogapchKoi OOUIJIBLHOCTI Oyp'ssHU Maiu
0 OyTM 3HMIIEHI JOKOPiHHO. Y TOCTiliHil cynepeyli
MiX IMMU IBOMa KOHLIETLiSIMM i BUHUKJIA cydyacHa
CTpaTeriss KOHTPOJIIOBaHHS Oyp'sIHIB.

OmHUM i3 TOJIOBHUX (DAKTOpPiB, SIKWI BIUIMHYB Ha
(dopMyBaHHS CTpaTerii 3aXUCTy MOCIBiB Bim Oyp'saHiB,
CTajJo0 YCBiMOMJIEHHSI TOrO, IO HECHPOMOXHICTh
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JIIOIVUHU "0CTaTOYHO BUpimuTH" npodiiemy
Oyp'siHiB TIOB'SI3aHa HE 3 HEIOCKOHAJICTIO 3aco0iB
1l BUpIlIEHHS, a 3 TUM, IO TPUCYTHICTH OYp'sSHIB B
arpodiTolleHO3aX € LUJIKOM MPUPOIHUM SIBUILEM.
[Tpu 3acTocyBaHHI paguKaIbHUX METOMIB 3HUILCHHS

Oyp'ssHiB (TIOBHOI CTepwii3ailii BEpPXHbOTO IIIapy
IPYHTYy 3 BUKOpMUCTaHHSIM, Hanpukiaan, HBY-
BUIIPOMIHIOBAHHS)  3BUIbHEHI  €KOJOTiYHi  Hillli

JIy>Ke€ CKOpO OYyayThb 3aiiHSITi, OCKiIbKU TePEeKpPUTU
BCi NUISIXM PO3MOBCIOMKEHHSI HACIHHSI Ta i1HIIUX
miacriop Oyp'siHIB  TIPOCTO  HEMOXKJIMBO. E€AMHUM
HaCIiIKOM TakKol cTepuJjizallii cTraHe pi3Ka 3MiHa
BUIOBOTO CKJIaay Oyp'sHiB i IIJIKOM BipOTigHO, IO
BOHA JIMILIE YCKJIQAHUTh 3axMCT TociBiB. HoBi Buau
Oyp'sTHiB, SIKi TTOIIMPSTHCA 3aMiCTh THUX, IO OYIYTh
3HUIIEHI, MOXYTh OyTH OCOOJMBO IIKOJAOYMHHUMU.
AckpaBUM MPUKIAIOM LILOTO MOXe OyTH 3pocTaroua
3a0yp'sTHEHICTh BCe OUIBIIOT KiJIbKOCTI TOJIiB YKpaiHu
iHBa3iiHUM  BUIOM  BaTOYHUKOM  CHUPIMCHKUM
(Asclepias syriaca L.). 3a gaHUMM CIiBPOOITHUKIB
IHcTuTyTy 3axucty pocniud HAAH (Storchous, 2016),
3a CepelHbOi KiJIbKOCTi pociauH (abd0 MaroHiB) 1L[bOTO
oyp'sany (1,1—4,5 wT./M?) BTpaTi BpOXaio KYKYypyI3u
craHoBIATh 2—10%, copro — 4—29%, coi — 12—19%.
BaToyHuUK JIeTKO BUTPUMYE arpoTexHiUYHI W XiMiuyHi
3aXOOM, CIPSIMOBAHI Ha MOTrO 3HUINEHHS, IIBUIKO
PO3MHOXYETbCS 1 CTaHOBUTH CEPUMO3HY 3arposy
YKpaiHCHKUM TIOJISIM.

BrpyuaHHst iHBa3iii 'y TIpUPOAHiI  €KOJIOTO-
LIEHOTUYHI  TPOILIECM  BHUKIMKAE  IIEPEPO3MOIiT
BUIIB B yrpynoBaHHsix. HwuHi 3a iHBasziiiHOIO

CIIPOMOXHICTIO B YKpaiHi HaiOuIbllly MOTEHLIiNHHY
HeOe3reKy ISl JOBKILIS CTaHOBJSTh BUAM POCIIMH,
110 3HAXOMIThCS B CTaHI eKcmaHcii (rmpuHaiiMHI 29
BUMIIB) i BUAU 3 BUCOKOIO iHBa3iliiHOIO CIPOMOXKHICTIO
(6muszbko 100 BumiB) (Protopopova et al., 2002).
IIpucyTHicTh iHBa3iiHMX BUIIB POCIMH Y ITOCiBax
CIJTBCHKOTOCTIONAPCHKUX KYJIBTYP CYTTEBO 3HILKYE
YPOXAHICTb.

V 3B'a3Ky 3 BuIE3a3HAYeHUM, TEPIIMM I10JI0-
JKEHHSIM CTpaTerii 3aXUCTy MOCiBiB € Te, 10 BCi 3aX0Au
i3 3aXMCTy TOCIBiB MalOThb OyTW CIPSIMOBAHUMMU HeE
Ha 3HMIICHHS, a Ha KOHTPOJIIOBAaHHS Oyp'sHIiB Ha
MeXi eKOHOMIYHOTO TMOpPOry IKOAOYMHHOCTI. Takuii
IOpir UIST KOXHOTO BHUIY OYp'STHIB BW3HAYAETHCS
SIK KiJIBKICTb CXO[iB JaHOTO BUY, NPU SKili BapTiCTh
BTpaTH BPOXaro KYyJIBTYpHW HOPiBHIOBAaTUME BapTOCTi
BUTpaT Ha 3HUIICHHSA 1MX Oyp'dHiB. 3aBOsIKu
TaKoOMY KOHTPOJIOBAHHIO BUIOBUI CKJiaj Oyp'sSHiB B
arpodiToleHO3ax He 3a3HaBaTUMeE Pi3KUX 3MiH, xo4ya
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MOTEHIIiliHE 3acMiuyeHHs1 Oyae MiATpUMYyBaTUCS Ha
MeBHOMY MiHiMaJbHOMY €KOHOMIUYHO Ta €KOJIOTiYHO
MNPUAHSITHOMY PiBHi.

OCHOBHUMMU YMHHUKAMHU, SIKi BUZHAYAIOTh MMOTEH-
LifiHe 3acMiueHHSs Ta 3a0yp'sHEHHS arpo(iTOLIEHO3iB,
€ CiBO3MiHa, arpoTexHika Ta XiMiuyHi 3aco0u KOHT-
pomoBaHHg Oyp'sHiB (Barberi, Lo Cascio, 2001;
Tuesca et al., 2001; Gallandt, 2006; Melander et al.,
2008; Amuri et al., 2010). IcHyloThb pi3Hi AYMKU
1I0JI0 TIMTOMOI Baru KOXXHOTO 3 11X (DAKTOPiB, OAHAK
OYEBUIHUM € Te, 110 3HAYHOIO Mipoto BCi 1i (hakTopun
MOEIHAHI MixK CO0010, OCKiIbKY BUOIp TTIEBHUX KYJIBTYD
nependavae i 3aCTOCYBaHHSI TEBHUX arpoTeXHiYHMX
MIPUIOMIB, ONITUMAJIBHUX [IJISI BUPOIIYBaHHSI KYJIBTYPH
Yy JaHUX TPYHTOBO-KJIiIMaTUYHUX YMOBAX, i aCOPTUMEHT
repOilMAiB, pPEKOMEHIOBAHUX [IJISI 3aCTOCYBaHHS
Ha UilA KyJabTypi. 3 UbOro BUILIMBAE APYTUA
BaXKJIMBUII TPUHLIMI ~ CTpaTerii KOHTPOJIOBaHHS
Oyp'siHiB — BUKOPUCTAHHS iHTETPOBAHUX TEXHOJIOTIi
3aXMCTy TIOCiBiB, IO TIepeadavyae TOE€THAHHS ¢
B3aEMOTIOTO/KEHHST  CiBO3MiHM, arpoTeXHiKuW Ta
XiMiYHUX 3aC0O0iB 3aXUCTY.

3a paxyHOK OmHi€l IMIme CciBO3MIHM MOXHa
TOJITIIITUTH KOHTPOJIIOBAHHST OYp'sSIHIB He3aJIe>KHO Bifl
00pOOITKY I'PYHTY, OCKUJIBKM pOTallis KyJIbTyp BIUIUBAE
Ha TomyJIsiiii Oyp'siHiB Ta iXHill CKJIag MUISIXOM 3MiHU
HacCiHHEBOTO 0OaHKY OYp'sSHIiB i IXHHOTO MOJAIBIIOTO
pocty (Bellinder et al., 2004). ¥V noBrorpuBaiux
IOCIIIKEHHSIX Yy CiBO3MiHAX OTpUMMajd 3arajioMm
MEHIII 0aHKM HACiHHS Oyp'sTHIB 3 MEHIIIOIO KiJIbKICTIO
BUIB, HiXX Y MOHOKYJBTYpi (Sosnoskie et al., 2006,
Legere et al., 2011). ITpu BupotryBaHHI MOHOKYJIETYD
TIOBTOPIOEThCSI OAWMH 1 TOW caMuii THUCK H00ODY,
IO CIIpUsI€ HAKONMMYCHHIO BUIIB Oyp'dHIB, fAKi 3a
deHoTunoM i ceHosoriero MOAIOHI MO0 KYJIbTYpH,
HaIMpUKJaA, 37aKOBUX Oyp'sSHIB y ITOCiBaxX 3epHOBUX
(Koocheki et al., 2009).

OcTaHHIM 4YacoM Y CiIbCBKOTOCITIOJApChKOMY
BUPOOHUIITBI ~ CIOCTEPIra€TbCd  TEHACHILS 110
MiHiMi3alil MeXaHiYHMX OOpOOOK TPYHTY, 30Kpema
3MEHILEHHSI KUIBKOCTI Ta MIMOMHM  0OpOOOK,
3aMiHa oOepTaHHsI IUlacTa Ha  Oe3BigBalibHE
pUXJIEHHSI Ta HaBiThb IMOBHA BiMOBAa Bil PUXJEHHS
IPYHTYy — TakK 3BaHi HyaboBi (no-till) TexHomoTii.
MiHiMi3allisl 3aCTOCYBaHHSI arpOTEXHIKM 3yMOBJIEHA
K €KOHOMIYHMMM YMHHMKAMM, TIOB'SI3aHUMU 3
IMepMaHEHTHUM 3POCTaHHSIM BapTOCTi ITaJUBHO-
MacTWJIbHMX MaTepiajJiB  Ta TPYIOBUX BUTpaT,
TaK 1 EeKOJIOTIYHMMM MipKyBaHHSIMM, 30Kpema 3
HEeOoOXiHICTIO 3aMmo0iraHHs epo3ii I'PYHTIB.
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3a cuctemu no-till Oinmplma KilbKicTh HAaCiHHS
Oyp'siHiB PO3IOMIISIETECS Ha IOBEPXHi TPYHTY abo
nmo6ynm3y Hei (Barberi, Lo Cascio, 2001), mo Moxe
COpUATU KpaloMmy ioro mnpopocTtaHHio. OpaHka
BIUIMBAE HA XWUTTEBUU LMK OYyp'siHiB, TOJOBHUM
YMHOM  BHACJIIOK 3HUIIEHHS MPOPOCTKIB  Ta
iHiLI[IIOBaHHS MPOPOCTAHHSI HACiHHS, a TaKOX uepe3
MIif0 HA TTPOCTOPOBUI PO3MOALI BiIpi3KiB KOPEHEBUILL
ab0 iHIIMX 3AaTHUX O BEreTaTUBHOIO BiTHOBJIEHHS
YyacTUH pocauH Oaratopiynux BuziB (Legere et al.,

2011).
3po3yMilo, 10 CKOPOYEHHS  arpOTeXHIYHUX
MPUIAOMIB  MOXe TIpU3BECTH IO  MiIBUIIECHHS

MOTEHIIITHOTO 3aCMiUYe€HHS I'PYHTY HaCiHHSIM Oyp'SIHiB,
1[0 MTOCUJTIOE POJIb XIMiYHUX 3aCO0IB 3aXUCTY i BUCYBA€E
JIOJATKOBI BUMOTH 10 IXHBOI €(PeKTUBHOCTI. ¥ 3B'SI3KY
3 1M, TOJOBHE HaBaHTaAXEHHS B IHTErPOBAHMX
cucTeMax 3axMCTy IIOCiBiB TMpuIIajae Ha XiMiuHi
3aco0M KOHTpoMoBaHHS Oyp'sHiB. CaM 1ieil ¢akT
He Miaasrae CyMHiBY, SIKIIIO BUXOAUTHU 3 JaHUX 1100
MacIITadiB 3aCTOCYBaHHS Ta 3aTaJIbHOCBITOBUX BUTPAT
Ha XiMiuHi 3ac00M 3aXMCTy TOCiBiB, OQHAK MUTaHHS
MO0 €KOJIOTIYHOI ©Oe3MeYHOCTI Ta JIOLJIBHOCTI
MOJAIBIIOTO TIOIIMPEHHST Ta PO3BUTKY XiMiYHOTO
METONy KOHTPOJIOBaHHS Oyp'sSHIB 3aJIMIIAETHCS
MPEJMETOM JMCKYCili.

3 xiHng XIX cTomiTTsI, KOJAM BMITaJKOBO OYIU
BiIKPUTi TepOilluaHI BJIaCTUBOCTI OOPIOCHKOI PiTIUHU,
JI0 HUHIIIHBOTO 4Yacy B PO3BUTKY XiMiUHMX 3aco0iB
00pOTHEOM 3 Oyp'THAMU TOCATHYTO 3HATHOTO IIPOTPECY,
10 M J03BOJMUJIO BBaXaTW TIepOilMaAd OCHOBHOIO
JIAHKOIO IHTETPOBAaHUX CUCTEM 3aXUCTY IMOCIBiB Bil
oyp'auiB (Morderer, 2000; Morderer, Merezhinsky,
2009). INapanenpHO 3 MiABUIIEHHIM ¢(eKTUBHOCTI Ta
CEJIEKTUBHOCTI 3011bIIMIACH i €KOJIOTiUHA O€3MEeYHICTh
3aCTOCYBAHHSI TepOIlMAIB: 3'IBUJINCH HOBI KIiIacu
repOILIMIHUX TIperapariB, sKi Maiike He TOKCHUYHI
st TBapuHHUX opraHisMiB (Krachmer et al., 2014).
3a J0MOMOrol TeHHO-iHXEHEPHUX METOMiB OyJo
CTBOPEHOTPAHCI€HHIKYJIbTYPHI pOCJIMHU, PE3UCTEHTHI
IO €KOJIOTIYHO 0e3MeYHUX HECeJIEKTUBHUX repoilluaiB
(Mazur, Falco, 1989; Dyer, 1991; Kishore et al., 1992;
Sorochinsky etal., 2006). OnHak BBaskaTy BUPILLICHUMU
BCi OCHOBHi mpoOJieMU, TMOB'sI3aHi 3 MaclITaOHUM
3aCTOCYBaHHSIM TepOiluAiB, MOKW 110 HE MOXHa.
[lo-nmepiie, npu CcUCTEMAaTUYHOMY 3aCTOCYBaHHi
repOIiLMaiB, 3aBAsIKM OOMEXEHOCTI CHeKTpa IXHBbOIL
JIii, HEOAMIHHO BiIOYBaIOThCSI 3MiHU BUIOBOTO CKJaay
Oyp'dHIiB;, NpW 1BOMY, 3BUYANHO, ITiIBUIIYETHCS
3aCMIYEHICTh arpo@iTOLEHO3iB CTIHKUMU BUIAMU
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(Ivashchenko, 2001). B okpemux BHITamkax, KOJU
i BUAM € IIKOZOYMHHWMHU, BUHWKAIOTh CEPIO3HIi
TpyaHOWIi 3 3a0e3MeYeHHsIM  3aXUCTy IIOCiBiB.
OcTaHHIM YacoM HaiOiIbII aKTyaJbHOIO TTPOOJIEMOIO
€ T0sIBa Ta PO3IOBCIOMKEHHS PE3UCTEHTHUX OiOTUITIB
Oyp'stHiB, IO BUKJIMKAHI CKOPOYCHHSM CiBO3MiH
Ta TIEPMAHEHTHUM 3aCTOCYBaHHSIM TOTOXHMX 3a
MexaHi3MaMM Hii repoiummaux mpemnapatTiB (Gressel,
1992; Heap, 2018; Vencil et al., 2012). Benuke
3aHETIOKOEHHST BUKJIMKAIOTh 3apPEECTPOBAHI BUIIAIKHU
MEepPeHOoCY TeHiB PEe3MCTEeHTHOCTI Bil TpaHCTeHHUX
KYJIBTYPHUX POCJIMH 10 IXHiX IUKMX poaudiB (Jorgen-
senetal., 1996; Massinga et al., 2003; Perez-Joneset al.,
2010), a TakoXX BAHUKHEHHS B MOITYJISILIiT TpAHCTE€HHOT
KyJBTYPH KpPOC-PE3UCTEHTHHUX, TOOTO CTIMKUX IO
repOiumIiB 3 pisSHUMU MexaHi3MaMU (PITOTOKCUYHOCTI,
POCJMH Ta 3aCMiYeHH iX Majgaaulelo MOCiBiB iHIIMX
kyneTyp (Hall et al., 2000). MoXXIMBICTb MOAANBIIOTO
BUHMKHEHHS Ta PO3IOBCIOMKEHHS pPEe3UCTCHTHHUX
Ta OCOOJIMBO KPOC-PE3UCTEHTHUX OiOTUIIIB OYyp'sHiB
B3arajli CTaBUTh Il CyMHiB TMEPCIEKTUBU XiMiYHOTO
MeTtoay 6opoTebu 3 0yp'ssHamu (Prestone, 2004; Reade
et al., 2004; Beckie, 2006).

Exosoriuni Haciinku 3acTOoCyBaHHS TepOilluiB,
0COOJIMBO 3a YMOBM IIiABUILIEHHS TepOillUIHOrO
HaBaHTaXEHHs, TaKOX BHWKJIMKAIOTh IIEBHE 3a-
HenokoeHHs. [lo-mepie, HEMOXIUBO ITOBHICTIO
BUKIIFOUMTH HAKOIMYEHHS 3aJIMIIKIB TOKCUKAHTIB
Ta OCOOJMBO IXHiX MeTabodiTiB y o00'eKTax HaB-
KOMUIIHBOTO cepenoBuia. Ilo-gpyre, He3Baxarouu
Ha BIiICYTHICTh y I'epOillMAiB OCTAHHBOI'O IOKOJiHHS
TOKCUYHOCTI 110J0 TBAapMHHUX OPTraHi3MiB, Mpu
IIMPOKOMACIITAOHOMY 3aCTOCYBaHHI He MOXHa
3arepevyyBaTy iCHYBaHHSI MOTEHLIMHOI HeOe3MmeKHu,
MTOB'SI3aHOI 3 BiIgaJIeHWMMM HacC/TiIKaMW BIUIMBY TAKUX
repOiluaiB. YIIpoBaaKeHHS B CiUIbChKOI'OCIIOAAPChKE
BUPOOHUILITBO TPAHCTEHHMX KYJIBTYPHUX POCIIHH,
CTIMKUX A0 repOilinIiB CYLiIbHOI 1T, TAKMUX SIK TiTipocat
i rmodocuHaT, 0e3yMOBHO, 3MEHIIYE BipOTiAHICTb
HAKOINMUWYEHHS 3aJUIIKIiB repOoiunmiB y JOBKiJIJIi, a B
OKpEeMUX BUITaIKaX, IIPY BUPOIIYBAaHHI TPAaHCTEHHOTO
pimnaxy, 103BoJIsIE CyTTEBO (Maitke Ha 40%) 3MEHILINTH

3araJibHUM 00'em 3aCTOCYBaHHS repOiluaiB
(Sorochinsky et al., 2006). OpnHak, MOIIMPEHHS
TPAHCTEHHUX KYJIBTYp HE MOXE PpO3TISIaThucCs

K 3axil, SKUA JO03BOJISIE 3arajoM 3MEHIIUTHU
MTeCTUILINIHE HAaBaHTAXKCHHS, TTO-TICPIIIE, OCKLUTBKY IS
MiABUIIEHHS e(EeKTUBHOCTI 3aCTOCYBaHHS Tiipocarty
a60 rmodocuHaTy HeOOXiIHO MiHiMI3yBaTH MeXaHiuHi
00poOKM T1pyHTY. BHaciimok uporo, Ha MOBEpxHi

555



IPYHTY  30epiraloTbCsl  3aJIMIIKU  YIIKOIKEHMUX
repoimmamMyu  Oyp'sHiB, IO CIPUSIE PO3BUTKY
30yIHUKIB XBOpoO Ta IIKIAHUKIB 1 BUMAarae

BIIMOBIMHOTO 30iIbIIEHHSI 3aCTOCYBaHHS (DYHTILIUIiB
ta iHcektunuaiB (Kawate et al., 1997). Ilo-mpyre,
BiZIMOBAa BiJl CEJIEKTUBHUX IrepOilli/IiB Ta IepMaHEHTHE
3aCcToCcyBaHHsI  Tiipocaty  abo o ocuHaTy
HEOOAMIHHO MAa€ TMIPU3BECTH [0 PO3IMOBCIOMKECHHS
CTIIKMX 10 LMX TepOiluAiB OiOTUIIIB Oyp'sHiB, IO
BXe U BinOyBa€eTbcs, 30KpeMa CTOCOBHO OiOTHUIIIB,
criiikux no rmigocaty (Powles et al., 1998; Van
Gessel, 2001; Culpepper, 2006). Kpim Toro, mocsin
BUPOIIYBaHHSI TPaHCTCHHUX KYJIBTYp 3acBimuye, IO
I e(PEeKTUBHOTO 3axWMCTy Bim Oyp'sHiB TOTpiOHI
IBi abo HaBiTb Tpu 00poOKM Triipocatom abo
rmogocuHaTOM, 110 € JOCUTh BUTpaTHUM (Johnson
et al., 2000). Axio BUTpaTU Ha 3aXWUCT TPAHCTEHHUX
LIYKPOBMX OYPSIKiB € MEHIIIMMU, HiXK ITPU 3aCTOCYBaHHI
cenekTuBHUX repoinuais (Wison, 2002), To Ha
nmociBax TpaHcreHHuX Kykypya3u (Tharp, Kells,
2002; Armel et al., 2003) ta coi (Gonzini et al., 1999;
Culpepper et al., 2000; Whitaker et al., 2010) nemairi
OUTBII MOIMMPEHNM CTa€ KOMIUIEKCHE 3aCTOCYBaHHS
rmicpocaty abo raodocuHaTy 3 CeeKTUBHUMU
repoiuMaaMm, $SIK€ BUSBWIOCH PEHTAOEIbHILLIUM.
TaknM 9MHOM, BITPOBAIKEHHS TPAHCTEHHUX KYJIBTYP
JIO3BOJIIE  INABUIIUTA  e(EKTUBHICTh 3HUILEHHS
Oyp'sTHiB Ta TIEBHOIO MipOI0 3MEHIIUTH HEraTUBHUMA
BILJIUB TepOIllMIiB Ha TOBKIJUISI, OJHAK HisIK HE MOXe
pPO3IIISIATUCH SIK OCTATOYHE Ta TIOBHE PO3B'SI3aHHS
npoOJieMd  eKOJIOTiYHOiI ~ Oe3leKu  3acTOCyBaHHS
repOiLUIiB.

OcTaHHIM 4YacoM YIOCKOHaJIeHHS OCHOBHMX
XapaKTepUCTUK TepOilliaiB, 30Kpema 30iablIeHHS
KiJIbKOCTI BUIIiB KOHTPOJIbOBAHUX Oyp'siHiB,
3MIICHIOETBCS TICPEBAaXKHO IIUISIXOM KOMILIEKCHOTO
3aCTOCYBaHHS KiJIbKOX [ilIOYMX PEYOBUH, TOITOBHIO-
IOYMX OJHa oAgHYy 3a criekTpoM nii (Morderer, 2000;
2001; Morderer, Merezhinsky, 2009). Lle peanizyeTbcs
a00 IUISIXOM CTBOPEHHSI KOMIUJIEKCHUX TepOilMIHUX
npernapariB, sIKi CKJIaJaloThCsl 3 KiUJIbKOX Jil0UuX
pEYOBMH, abo0 IIUISIXOM 3aCTOCYBaHHSI OKPEMHUX
repOIMMIHUX TIperapaTiB y KOMIUIEKCaX Ta 0AKOBUX
cymimax. KomruiekcyBaHHSI TepOillMIiB BBaXKa€TbCS
TaKOX OCHOBHHUM 3ac000M HOoNepeKEHHS
BUHUKHEHHS OIiOTUITIB Oyp'sHiB, pPE3MCTEHTHUX IO
repOinMmiB 3 TTeBHUM MexaHisMoM mii (Gressel, 1992;
Norsworthyet al., 2012).

ITpn KomrIuteKcyBaHHI (DITOTOKCUYHA [IisT repOilm-
JIiB MOXK€ 3MiHIOBAaTUCS BHACIIOK e(eKTiB B3a€EMOIIl:
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y BUMAAKY aHTaTOHICTUYHOI B3a€EMOIIii (hiTOTOKCUYIHA
Iliss 3MEHLIYEThCSI, a MNpPU CUHEPriyHiil, HaBIaKH,
3poctae. OYEeBUIHO, IO MPU CTBOPEHHI repOilIMIHIX
KOMIIO3UIIif  HEOoOXiTHO  BpaXoBYBaTU  edEKTU
B3a€EMOJii 3 TUM, 100 il TepOIilMAiB Ha Oyp'sHU
3pocTana, a BipOTiAHICTb HEraTMBHOrO BIUIUBY Ha
KYJBTYPHi pOCJIMHU, HaBIIaKU, 3MEHIITyBaIacs.

3a [OIOMOrOI CTAaTUCTUYHUX METOmIB Oyia
3mificHeHa  crpoba  y3arajJbHUTH  iH(OpMalliio
mono edekry B3aeMomil rep6iummiB (Zhang et al.,
1995). 3aranbHuil aHaji3 Mokas3aB, IO aHTaroHi3Mm
Maiike yaBidui MOLIMPEHIIMWiA, HiX cuHeprism. s
NBOJOJIbHUX BUMIB POCIWH BipOTiAHICTh CUHEPTIYHOI
Ta AaHTAroHiCTUYHOI B3aeMoJii Oyia TPUOIU3HO
piBHOIO, a ISl OJHOJOJBHMX —  BIipOTiAHICTb
AHTaroHi3My 3HauyHO mepeBuinyBaia. He Oyio
BUSIBJIEHO JOCTOBIpHOI pi3HUIII MiX BipOTiIHICTIO
AHTarOHICTMYHOI Ta CHUHEPriYHOi B3aeEMOAIl IO
BiTHOIIEHHIO 70 KYJBTYPHUX POCIWH Ta Oyp'sHiB.
OpHak nepeBakaHHs TEBHOTO TUIY B3aeEMOIii OyJio
IpUTaMaHHe IIpeICTaBHIKAM OKPEeMUX POIUH POCIIVH.

3acTocyBaHHS crneuuM@iyHuX [ KOXHOro 3
KOMIIOHEHTIB TrepOillMIHOT0 KOMILIEKCY KpUTEpiiB
(biTOTOKCUYHOCTI  IO3BOJIMJIO BCTAHOBUTU  TIE€BHi
3aKOHOMIPHOCTI e(deKTy B3aeMOii, AKi HEMOXIIMBO
OyJl0 BU3HAUUTU 3a JOMOMOTOK CTaTUCTUYHUX
MeToliB ab0 IMpuM BUKOPUCTAHHI iHTErpajibHMUX
kputepiiB ditotrokcuyHocti (Morderer, Merezhinsky,
2009; Morderer et al., 2014). ITo-niepiie BUSIBUIOCS,
1110 B3aEMOIiI0 TepOilliIiB He 3aBXAU MOXHA 3BECTU
JI0 KaTeropiii cuHepriaMy abo aHTaroHi3My, OCKiJIbKU
B OaraTboX BUMagKax BHOIpHA (QITOTOKCUUYHICTD
OJHOTO 3 KOMIIOHEHTIB TrepOilMIHOI CyMilli Moxke
3MiHIOBAaTUCh HE3aJIeXKHO BiJ 3MiHM aKTUBHOCTI
apyroro.  3akoHOMipHOCTi  edekTy  B3aemomii
IO3BOJISIIOTh 32 PaXyHOK J000pY KOMITOHEHTIB
cyMilleit cipsiIMOBaHO KOperyBaTu (PiTOTOKCUYHY M1it0
repOinuaiB. AKiO KyJbTypHi POCIAMHU HEIOCTaTHHO
CTiliKi A0 TepOiuuay, SIKUi IOLILHO 3aCTOCOBYBATHU
Opyd IEBHOMY XapaKTepi 3acMi4eHOCTi, TO ApYyrui
KOMIIOHEHT Moxe OyTh oOpaHUU cepen Mpernapartis,
3MaTHUX aHTAarOHiCTUYHO 3MEHIIYBAaTH Iil0 TEPIIOro
KOMIIOHEHTA. Tak, 3MEHILIEHHST BiporigHocCTi
MOIIKOIXKEHHS KyKYpPYyI3U repOiliuaaMu — MOoXiTHUMU
XJIOpalleTaHiTioMy, 30KpeMa ameTOXJIOPOM, MOXe
JIOCSATAaTUCh 3a PaxXyHOK 3aCTOCYBaHHS iX y cymilli 3
moximHUMK cuM-TpuasuHy (Morderer et al., 2000;
Morderer, 2001). AHTUIOTHUI ePEKT CIIOCTEPIraeThCs
TaKOX 3a Mii CyMillli MNOXiZIHOro JIWHITPOAHIIIHY
Tpudaypatiny 3 MOXiTHUM CUM-TPUAZUHY
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IMPOMETPUHOM Ha POCIMHU COi, sIKa 3a TIEBHUX YMOB
MOK€e MOIIKOIKYBATUCh MPOMETPUHOM. AHATOTIYHUIA
e(eKT CIoCTepiraeThcs IMpU 3aCTOCYBaHHI B MOCiBax
coli cyMillli TTOXiTHOTO XJIOpalleTaHiIiIy MeToIaxJa0py
3 iHIIMM iHTiOITOPOM TPAHCIOPTY EJIEKTPOHIB
(ITE) — noximHUM ac-TpUa3MHOHY METPUOY3MHOM
(Sorokina et al., 2011). AHTaroHicTU4He 3MEHIIIECHHS
(ITOTOKCUMYHOCTI  rpaMiHiuuay QeHokcanpomn-P-
eTUJIYy B CyMilllaX i3 MOXiZTHUMU CYJIb(MOOHIICEUOBUHU
3MEHIIYE BipOTiAHICTh MOLIKOIXKEHHS rpaMiHilluaaMu
pocauH nweHuui (Morderer, Merezhinsky, 2001;
Morderer et al., 2013). TakuM YuHOM, Yy 3a3HAYCHUX
BUIIE TepOIilIMAHMX CyMilllaX aHTaroHi3M IpPOsIB-
JISIETHCS JIMIIE MO BiZHOILIEHHIO OO0 CEPeaHbOCTIMKUX
abo0 CTIKUX KyJBTYPHUX POCJIUH, a MO BiJHOLICHHIO
JI0 CEepPeIHbOUYTAMBUX a00 YYTIMBUX POCIUH, IO
SIKUX HAJIEXKUTH TMepeBakHa OUTBIITICTL BUIIB Oyp'sHIB,
B3a€EMO/IisI KOMIIOHEHTIB IIUX CYMillleii afuTUBHA 200
HaBiTh cMHepriyHa. [IprKi1agoM TaKoro ONTUMAaJIbHOTO
BUKOPUCTaHHS e(heKTy B3aEMO/Iii, KON e(PEKTUBHICTh
KOHTPOJIIOBaHHS Oyp'sTHiB CHHEPTIYHO 30i/IBIIYyEThCH,
a BipOTiAHICTb MOIIKOIKEHHS KYJIBTYPU 3MEHIIYETHCS
3a paxyHOK aHTaroHi3My, € IIperapaTy IIpUMeKCcTpa
rojij Ta npuMmekcTpa TZ ronf, Ailo4nMu pedoBUHAMU
SIKAX € XJIOpaleTaHiIiL METOJaxJIop Ta MOXimHI CUM-
TpUa3uHy aTpa3vH YU TepOyTUIa31H.

3po3yMisio, 110 WIS MiABUIIEHHS e(heKTUBHOCTI
KOHTPOJIIOBAaHHSI Oyp'siHiB, y TOMY YHMCIi OKPEMUX
CTIMKUX iXHIX BUAIB, OaxkaHo, 1100 (iTOTOKCUYHA [ist
KOMIIOHEHTIB CYMillli CUHEPTiYHO 30i1blLIyBajacs.
S cBimuMTL aHami3 JIiTepaTypHUX JaHUX, TIpU
KOMILJIEKCYBaHHi repOoiumaiB, sSIKi HajexaTb 10 OIHI€eT
TpyNnu XiMiYHUX CMHOJYK ab0 MalTh CIIJIbHUI cailT
Nii, y OUIBIIOCTI BUMAAKIB CUHEPTIYHO MiJABUIILYETHCS
e(eKTUBHICTL KOHTpOJIOBaHHS Oyp'siHiB  (Zhang
et al., 1995). 3okpema, CHUHEpTiYHE TiIBUIICHHSI
(bITOTOKCUYHOI il B cyMilax repOoilluaiB iHTri0iTOpiB
anetojaktaTcuHTasn (AJIC) imazamokcy Ta TudeH-
CcyJb(ypOH-METWITy JIO3BOJISIE 30€perTd BUCOKUU
piBeHb 3aXMCTY MOCIBIB COI MPU CYTTEBO 3HUKEHMX
HOpMaxX BHECEHHSI KOMIIOHEHTIB  CyMillli, 110
MiABUIIYE CENEKTUBHICTb UMX TIepOiluAiB II0J0
KyJIBTYpU Ta 3MEHIIY€E HETAaTUBHUIA BIUTUB repOilluaiB
Ha cumMmbOioTuuHy asot¢ikcauito (Palanytsya et al.,
2012, Sorokina et al., 2012). OmHak CcHHeEpTidyHE
MiABUILIEHHS (hiTOTOKCUYHOI [Iii TPY KOMILIEKCYBaHHi
repOIiLUaiB 3i CHITBHUM CAaTOM HE € aOCOJIOTHUM
MpaBUJIOM; B OKPEMHUX BMIIaAKaX CIOCTePira€Tbcs
OpoTUICKHUNM edekT. Tak, Tpu KOMIUIEKCYBaHHI
HOBOTO ayKCHUHOIOMIOHOTro repOiuumy apuiekcy 3

VKp. 6oT. XypH., 2018, 75(6)

IHIIMMU CUHTETMYHUMM ayKCUHAMHU KJIOMipallioMm
abo mikopaMoM (ITOTOKCMYHA Jisl  apuieKkcy
Ha pilak aHTaroHiCTUYHO 3MEHILNYEThCS, IO
JTIO3BOJISIE  3aCTOCYBaTUM KOMIUIEKCHI MpemnapaTd Ha
0as3i LMX [OiI0YMX PEeYoBMH Yy TIOCiBax pimnaky, xoda
OKpeMe 3aCTOCYBaHHSI apuJIeKCy NPU3BOAUTL 10
MOIIKOMXEHHSI KYJIBTYPHUX pOCIuH (Anonymous,
2013).

CuHepriyHa B3a€EMOJIisI MOXeE CITIOCTepiraTucs He
JIVIIE TIpY KOMITJIEKCYBaHHI repOiluaiB 3i CHiIbHUM
caiftom mii. Tak, 3arajibHOI0 3aKOHOMIpHICTIO e(PeKTy
B3aEMO/Iii € MiABUIIEHHS (DiTOTOKCUYHOCTI repOillnIiB,
e(eKTUBHUX TIPOTU JABOIOJBHMX BUIIB Oyp'siHIB, IpU
IXHbOMY KOMIUIEKCYBaHHI 3 IpaMiHiuugaMu, SIKi €
iHrioiTopamu anetun-KoA-kapookcunasu (AKK) i
JIIIOTh BUKJIFOUHO Ha 3JIaKOBi BUAU POCIUH. Y cyMmiliax
3 TrpaMiHiuumamu 30iablIyBasiacs  (PITOTOKCUYHA
nigs ITE y ®C2 wmerpubysuHy Ta (eHMmenrdamy
(Morderer, Khodeeva, 1996). Cnin 3a3HayuTH, IO
B LIbOMY BUIIAKy XapaKTep B3aEMOJil He 3ajexan
Bil YYTJIMBOCTI POCIWH, a TOMY, 1100 YHUKHYTH
MOIIKOKEHHST  KYJBTYPHUX  POCJIMH,  HOPMY
BHECEHHS MeTpUOY3UHY Ta (peHMenndamMy HEOOXiTHO
3MeHuryBatu. [Ipu 3acTocyBaHHiI B MOCiBax pimaky
cyMilllel rpaMiHilMIiB 3 TpenapaToM rajiepa, 1ilouuMu
PEYOBUHAMU SKOTO € ayKCUHOIOAIOHI repOiluaun
KJIOImpamia Ta mikiaopaM, e(PeKTUBHICTb iXHBOI [ii
cyTTeBo 3pocTana (Mordereretal., 2007). AHajoriyHui
edeKT criocTepiraBcss NMpU 3acTOCYBaHHI B IOCiBax
COHSIIHUWKA CyMilled TrpaMiHiUUIIiB 3 MpenapaTom
cajibca, JIil040I0 PEeYOBUHOIO sIKOro € iHrioiTop AJIC
etametcynbdypon-merun (Morderer et al., 2014). [1pu
3aCTOCYBaHHiI B MOCiBaX O3UMMOI TILEHMULI CcyMillieit
rpaMiHillMay TTymMa CyMep, Mil040l0 PEYOBUHOIO SIKOTO
€ deHokcanporn-P-eTus, 3 TpenapaTaMu, IilOYUMU
peyoBMHaMM AKUX € iHTioiTopn AJIC, misg ocTtaHHIX
3HauHO TpuckopioBangacs (Morderer, Merezhinsky,
2001; Morderer et al., 2013).

3araJibHOIO ~ 3aKOHOMIpHICTIO €  CHUHEpriyHa
B3aEMOJIiSI B CyMilllaXx ayKCMHOIOMIOHMX repOiluiiB
3 repbiuuaamu iHriditopamu AJIC, 3aBasgKu 4omy
MiABUILYETHCS e(beKTUBHICTb KOHTPOJIIOBaHHS
JIBONONBHUX BUiB Oyp'sHiB (Morderer et al., 2002;
Morderer, Lukyanchenko, 2002; Isaaks et al., 2006;
Trach et al., 2007; Morderer, Merezhinsky, 2009).

Lleii epeKT BUKOPUCTAHO MPU CTBOPEHHI OaraTbox
KOMIUIEKCHUX TIperiapariB; IIpiMa, JIAHIIEJIOT, Tack,
cepTo Ioc. Y TOH Xe yac HeoOXiIHO BpaxoBYBaTH,
II0 CHHEPTiyHe MiIBUIIEHHS (QITOTOKCUYHOI mil y
LIMX CyMilllaX rapaHTOBAaHO JIMIIE IS OXHOPIYHUX
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BUiB ABONOJIBLHMX Oyp'sHiB. B okpeMmx BuIagkax
MPU 3aCTOCYBaHHI CyMillleli CUHTETUYHUX ayKCUHiB
3 iHrioitopamu AJIC MoOXe TPUCKOPIOBATUCS
BiZ[poCTaHHS 0araTOpPiYHUX JABOAOJBHUX Oyp'sSHIB,
30KpeMa 0coTy poxkeBoro mojboBoro (Nizkov et al.,
2014)

3aKOHOMIpHICTIO e(eKTy B3aEMOJil € CUHEepriyHa
B3aeMojisg B cymimax repoiuunis ITE y ®C 2 3
iHribiTOpamMu  4-rinpokcudeHinnipyBaTaiokcureHa3u
(I'®I1H), sxi OJIOKYyIOTH OiOCHMHTE3 KapOTHMHOIIIB
(Taylor-Lovell, Wax, 2001; Abendroth et al., 2005;
Willis et al., 2007; Armel et al., 2008). Januit epexr
peajizoBaHUl Y KOMILUIEKCHOMY Tperapari JIoMakc,
JI0 CKJIaoy SIKOro okpiM mertonaxiopy Bxondath ITE y
®C 2 tepoyrunazun Ta iHriditop DIl Me30TpioH.
V Toit ke yac, JogaBaHHSI ME30TPiOHY J0 iHTiOITOPIB
AJIC mipu3BOAUTH A0 AHTArOHICTUYHOTO 3MCHIICHHS
ixHbOI piToTOKCHMUHOCTI (Schuster et al., 2008).

BaxinBoio 3aKOHOMIipHIiCTIO e(eKTy B3aeEMOfil €
3MEHIIEHHS (DITOTOKCUYHOI [i1 CUCTEMHUX ITpeTnapariB
y cymimax 3 repOiuugaMu, $Ki MOPUTHIYYIOTb
dotocuHTe3. BimoMo, 110 TpaHCJIOKallisl IifounxX
PEYOBMH TepOIillMIiB TMOB'I3aHA 3 TPAHCIIOPTOM
acumingaTtis. ToMy 1LiIKOM mepeadauyBaHUM €
AHTaroHi3M, 10 TIPOSIBASETHCS IPU BUKOPUCTAHHI
KOMILJIEKCiB abo cymillleil CUCTEMHUX TepOilliIiB 3
repoiuMIamMu, BIJIUB SIKUX Ha (D)OTOCUHTE3 TIPUTHIUYE
1 TpaHCIIOPT ACUMLIATIB. 3MEHIIEHHSI €(heKTUBHOCTI
Jii Ha OaraTopiuHi BUAM OYp'sSIHIiB HeCeJIeKTUBHOIO
CHUCTEMHOTO TepOinmmy TiidocaTy CcrocTepiraiocs
npyu HOro 3acTocyBaHHi B cCyMmillax 3 pi3HUMU
ITE: arpa3zsuHoM, CHMa3uMHOM, OpPOMOKCHUHIIOM,
METpUOY3UHOM,  JIiypOHOM, IO  IOSICHIOETHCS
3HIKEHHSIM TpaHCJIoKalii TimidocaTy y KOpeHeBY
cucreMy Oaratopiunux Oyp'siHiB (Steele et al.,
2008; Morderer, Merezhinsky, 2009). ITE rtakox
AHTarOHiCTUYHO 3MEHILIYBAJIA (iToTOKCUYHY
mito  rep6inuaiB  iHrioiTopiB  AJIC, rampMyroumn
iIXHIO TpaHCJOKallilo 3 JIMCTKIB JI0 MepUCTeMu
rnaroHa. AHaJOTiYHUII e(eKT crocTepiraBcsl i mpu
KOMITIeKCyBaHHI iHTiOiTOpiB AJIC 3 iHTiIGiTOpOM
OiocMHTE3y KapOTMHOImIB Me30TpioHoM (Schuster
et al., 2008).

BuBueHHs1 3aKOoHOMipHOCTeil e@eKTiB B3aeMomil
JIO3BOJIUJIO PO3POOUTU psiji ePEeKTUBHUX CyMilllell Ta
KOMIUIEKCiB repOilluIiB A1 3aXUCTY MOCIBiB 3¢ pPHOBUX
KOJIOCOBUX, KYKYpYyI3H, COi, OBOYEBHX KYJIBTYD
(Morderer, Merezhinsky, 2009; Morderer et al., 2014).
OpHak pi3Ke 3pOCTaHHS 3arpo3d Pe3UCTEHTHOCTI
BUKJIMKAE HEOOXiAHICTh PO3POOKU HOBUX TepOilIUIHUX
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kommo3umiit. CrpaBa B TOMY, III0 3HaAYHA YacTHHA
CTBOPEHMX KOMIJIEKCHUX TTpenapaTiB Ta repOilluaHuX
cyMilleit Hee(eKTUBHI 3 TOUKM 30DpY MOIepeIKeHHS
BUHUKHEHHSI Pe3UCTeHTHOCTi. Tak, 11 oTpuMaHHS
CUHEPTIYHOTO i IBUILIEHHS (GiTOTOKCUYHOL
Jii B 0araTbOX BHUMaAKaX TMpU KOMILJIEKCYBaHHi
BUKOPUCTOBYBAJIU Ail0Yi PEYOBUHU 3 OJHUM CaiiTOM
Iii, a 11 TToNepeaXKeHHsI PE3UCTEHTHOCTI HEOOXiTHO
KOMIIJIEKCYBAaTU TepOillMaMd 3 Pi3HMMM MeXaHi3MaMu
¢irotrokcnyHocTi. KpiM TOoro, BuOip KOMITOHEHTIB
repOiUMIHUX KOMITO3UIIINA 3aBXAW 3IiMCHIOBaBCS
TaKUM YUHOM, IIOO CIIEKTP BHUIIB KOHTPOJBOBAHMX
Oyp'sTHiB OOHOIO KOMITOHEHTa JOIIOBHIOBaB [IifO0
npyroro. B oxpeMmx Bumagkax, 30KpeMa IIpHu
KOMIUIEKCYBaHHi rpaMiHilUIiB (epeKTUBHUX
MpPOTU 3JIaKOBUX BMIB) 3 TepOilugaMu, IO €
e(peKTUBHUMU TIPOTU ABOMOJILHUX BUMIIB Oyp'sHIB,
CNIEKTPU Ail KOMITIOHEHTIB TaKUX KOMITO3UIIii B3arai
He MepeTHHalThes. Y TOi Xe 4yac, ajsg 0opoThOou
3 PE3UCTEHTHICTIO OYyp'sSHOBUX pOCIMH A0 [ii
repOilMaiB HEOOXiAHO, 1100 CIIEKTPU Aii KOMIIOHEHTIB
repOoilMIHOI KOMITO3ULIil CYTTEBO MEepPEeTUHATMCS.

BucHoBku

[TincymoByoun BUKJIAAEHUW Marepiana, MOXKHa
KOHCTAaTyBaTH, W10 3 YypaxyBaHHSIM HEOOXiTHOCTI
30epekeHHs OiOpi3HOMAHITTSI CcydyacHa CTpaTeris
KOHTPOJIIOBaHHSI Oyp'sIHIB  CKJIAJAEThCS 3 TaKMX
OCHOBHUX €JIEMEHTIB:

— 3axoou IOAO 3axWCTy TIIOCiBiB MalTh OyTU
CIIpSIMOBaHI Ha KOHTPOJIOBAHHS Oyp'dHIB Ha MeXi
€KOHOMiYHOTO MOPOTY IKOJAOYNHHOCTI;

— KOHTPOJIIOBaHHS OYp'sIHiB Mae€ 3/iliCHIOBaTUCS 3a
JIOITOMOTOI0 iHTErpPOBaHUX CHCTEM 3aXHUCTY ITOCIBiB,
1o Tepeadayae MOENHAHHS W B3a€EMOIMOTOMKEHHS
CiBO3MiHH, arpOTEXHIKM Ta XiMIYHUX 3aCO0IB 3aXUCTY;

— iHTerpoBaHi CUCTEMU 3aXMCTy MalOThb 3a0e3MeUnTr
miarpuMaHHss  ab00  3MEHIIEHHS  TOTEHLIIAHOTro
3aCMiYeHHs MPOTSITrOM poTallil KyJIBTYp Y CiBO3MiHi;

— BHIOBMI CKJam Oyp'sHiB y arpodiTolleHO3axX He
MOBMHEH 3a3HaBaTU Pi3KUX 3MiH, OKpPiM CYTTEBOTO
3HUXKEHHS TIOTEHLIMHOTro 3acMidyeHHSI O0COOJMBO
IIKONOYMHHUMU BUIAMU Oyp'sIHiB;

— OCHOBHOIO JIAHKOIO iHTeTPOBAaHMX CHCTEM 3aXUCTY
MOCiBiB € KOMIUIEKCHE 3aCTOCYBaHHSI TepOilludiB
3 BUKOPMCTAHHSIM  TepOilMAHUX  KOMITO3UIIIMA,
CITPOMOKHUX TTOTIepeKyBaTh BUHUKHECHHS
PE3UCTEHTHUX OIOTUIIIB OYp'SHIB.

Ukr. Bot. J., 2018, 75(6)
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Mopunepep €.10., [ypanbuyk 2K.3., MopryH B.B. IIpoosema
KOHTPOJIIOBAHHS CereTajbHOI POCIMHHOCTI B arpogiToneHo3ax
Y KOHTeKCTi 30epekeHHs 0iopi3HOMAHITTA. YKp. OOT. XypH.,
2018, 75(6): 552—563.

IucTuTyT dizionorii pocnaun i renetuku HAH Ykpainu
ByJl. BacunbkiBebka, 31/17, Kuis 03022, Ykpaina

Byp'ssHM TIpOTSITOM TPUBAJIOTO Mepioay 4Yacy CIiBiCHYIOTb 3
KYJBTYPHUMM POCIMHAMU B arpoiTolieHo3ax i € iHIUKaTO-
paMu 6iopi3HOMAHITTA. 3 PITOLIEHOTUYHOI TOUKU 30pY iCHY-
BaHHsI Oyp'sIHIB € LILJIKOM 3aKOHOMipHHUM, TIPOTE 3 TOCITO/Iap-
CbKUX MipKyBaHb BOHU € CYTO HETaTMBHUM SIBUILEM 4Yepe3
KOHKYPEHIIiI0 3 KyJIETYPHUMU POCTMTHAMU 32 BOJLY i ITOXKWBHI
pevYoBMHM. 3aBIaHHSIM CTpaTerii 3aXUCTy MOCIBiB € KOHTPO-
JIIOBAaHHS Oyp'siHiB Ha MeXi €KOHOMIYHOTO MOPOTy IIKOI0-
YUHHOCTI. B cyyacHux ymoBax 0co0yinBoi Baru HabyBa€ BU-
KOPUCTaHHSI iHTErpOBaHMX TEXHOJIOTii 3aXMCTy MOCIBiB, SIKi
nependavyaloTb MOETHAHHS i B3aEMOITOTOJIKEHHSI CiBO3MiHHU,
arpoTexXHiKM i XiMiYHUX 3ac00iB 3aXUCTy. Y CTaTTi 0OroBoO-
PIOIOTBCS TMTAHHS, TIOB'sI3aHi 3 HEOOXiTHICTIO KOMIUIEKCHO-
ro 3aCTOCYBaHHSI KiJIbKOX JilOUMX PEUYOBUH repOilluiB, sIKi
TIOTIOBHIOIOTH OITHA OJHY 3a CTIEKTPOM Jii, TSI TiIBUILIIEHHS
e(eKTUBHOCTI KOHTPOJIIOBaHHS OYyp'sIHIB i 3aro0iraHHs BU-
HUKHEHHIO PEe3UCTEHTHOCTI 10 repOiluaiB. YcTaHOBIEHI B
MpOoLECi TOCTIIKEHb OCHOBHI 3aKOHOMIPHOCTI 3MiHU BUOip-
HOI (DITOTOKCMYHOCTI B KOMIUIEKCAX repOilluaiB 3 pisSHUMU
MeXaHi3MaMM [Iii cTajJi OCHOBOIO IS pO3POOKHU psiiy edek-
TUBHUX TrepOillMIHUX KOMIUIEKCIB Ta CyMillell sl 3aXUCTY
MOCIBiB Pi3HUX CUIbCHKOTOCIIONAPCHKUX KYJIBTYp. 3TiTHO
JIO Cy4acCHOI cTparerii, 3aCTOCYyBaHHSI iHTErPOBAHUX CUCTEM
3aXUCTy Ma€ 3a0e3MeunTd MiNTpUMaHHS abo 3MEHIIEeHHS
MOTEHIIITHOTO 3aCMiUeHHS MTPOTSITOM poTallii KyJbTyp Y Ci-
Bo3MiHi. [1pn 11bOMY BUIOBMIA CKJIam Oyp'sTHIiB B arpodiTolie-
HO3axX He TIOBUHEH 3a3HaBaTU Pi3KUX 3MiH, OKPiM CYyTTEBOTO
3HUXKEHHSI MOTEHLIHHOIro 3acMiu€HHS OCOOJIMBO WIKOIO-
YUHHUMU BUIAMU Oyp'sTHIB.

KurouoBi ciioBa: rep6ituau, 6iopisHOMaHITTS, Oyp'siHU,
CTpATeTist 3aXUCTY
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Mopunepep E.I1O., Iypanbuyk XK.3., MopryH B.B.
TIpo6.ieMa KOHTPOIMPOBAHMUSI CETeTAJIbHON PACTUTEILHOCTH
B arpo(uToNEeH03aX B KOHTEKCTE COXPAHEHHS
Oouopasnoodpasus. YKp. 60T. XypH., 2018, 75(6): 552—563.

WHucTutyT husunonoruu pacrenuit u renetuku HAH
YkpauHbl
yi1. BacuibkoBekas, 31/17, Kues 03022, YkpauHa

CoOpHSIKM B TeYEHME JIUTEIbHOTO Mepuoaa BpeMEeHU COCYy-
IIECTBYIOT C KYJIBTYPHBIMU PACTEHUSIMUA B arpo(UTOIIeHO-
3aX U SBJISIIOTCS MHOWKaTOpaMu OnopasHoobpasust. C ¢u-
TOLIEHOTUYECKOM TOUKM 3PEHUS CYIIECTBOBAHUE COPHSIKOB
SIBJISIETCSI BITOJTHE 3aKOHOMEPHBIM, OHAKO M3 XO3SIHCTBEH-
HBIX COOOpaKeHUI OHU SIBIISIIOTCSI CYIy0O HETaTUBHBIM SIB-
JICHUEM M3-32 KOHKYPEHIWU C KYJIbTYPHBIMU PACTCHUSIMU
3a BONly U MUTaTeJbHbIC BellleCTBa. 3ajayeil cTpaTeruu 3a-
IIATH TTIOCEBOB SIBJISIETCSI KOHTPOJIb COPHSKOB Ha TpaHMU
9KOHOMMYECKOT0 Mopora BpeaIOHOCHOCTU. B coBpeMeHHbBIX
YCJIOBUSAX 0CO00€ 3HAaueHUE MPUOOpEeTaeT MCIOJIb30BaHUE
WHTETPUPOBAHHBIX TEXHOJIOTHIA 3aIUThI TTIOCEBOB, KOTOPHIE
MpeaycMaTpUBalOT COYeTaHUE U B3aMOCOIJIaCOBaHUE CEBO-
000poTa, arpOTEeXHUKN M XMMUYECKUX CPEICTB 3allUThI. B
cTaTbe 0OCYXIAIOTCS BOMPOCHI, CBSI3aHHBIE C HEOOXOIUMO-
CThIO KOMILJIEKCHOTO NMPUMEHEHMSI HECKOJIbKUX JEMCTBYIO-
IIIUX BEIIECTB TepOUIIMIOB, KOTOPHIE TOTIOMHSIOT IPYT APYTa
IO CIEKTPYy NEUCTBUSI, IS TOBBIIEHUS 3()GEKTUBHOCTA
KOHTPOJISI COPHSIKOB U MPEeIOTBPallleHUs] BOZHUKHOBEHUS
YCTOMYMBOCTHU K repOMLIMIaM. YCTaHOBJIEHHbBIE B MTpoliecce
HCCIICOBAaHUM OCHOBHBIC 3aKOHOMEPHOCTU M3MEHEHUS 13-
OuparesbHOI (PUTOTOKCUUHOCTH B KOMILJIEKCaX repOUILIUI0B
C Pa3TMIHBIMYM MEXaHU3MaMU JeHCTBUS CTAJIM OCHOBOM JIJIST
pa3paboTKu psaa 3(PHEeKTUBHBIX TePOULIMIHBIX KOMILJIEKCOB
U CMECEi ISl 3alUThl OCEBOB PA3JIMUHbBIX CEJIbCKOXO35IM-
CTBEHHBIX KyabTyp. COIJTaCHO COBPEMEHHON CTpaTeruu,
MPUMEHEHNE WHTETPUPOBAHHBIX CHCTEM 3alllUTHI JOJDKHO
o0ecrneynTh MoJAepXKaHWe WM YMEHbIIEHUE TMOTEHIIH-
aJIbHOW 3aCOPEHHOCTU KYJbTYp B ceBoobopote. [1pu 3Tom
BUIIOBOII COCTaB COPHSIKOB B arpo(UTOIICHO3aX HE JTOKEH
MOABEPTaThCsl PE3KUM U3MEHEHUSIM, KPOME CYIIIECTBEHHOTO
CHUXEHUS TMOTEHIMAIbHOU 3aCOPEHHOCTU OCO0O0 BpEIo-
HOCHBIMU BUIaMU COPHSIKOB.

Kiiouessie ciioBa: repouLIUIbI, OMOpa3HOOOpa3ue, COPHSIKHU,
CTpaTerusi 3aliuThl

563



https://doi.org/10.15407 /ukrbotj75.06.564

DNA extraction from old herbarium material of Veronica
subgen. Pseudolysimachium (Plantaginaceae)
Jannes HOPKE!, Grace BREWER?, Steven DODSWORTH?3, Edgardo M. ORTIZ*, Dirk C. ALBACH!

'Institute of Biology and Environmental Sciences, Carl von Ossietzky University Oldenburg
D-26111 Oldenburg, Germany

?Royal Botanic Gardens, Kew

Richmond TW9 3DS, UK

3School of Life Sciences, University of Bedfordshire

Luton LU1 3JU, UK

“Technical University of Munich, Department of Ecology & Ecosystem Management
Emil-Ramann Strasse 2, D-85354 Freising, Germany

Hopke J., Brewer G., Dodsworth S., Ortiz E.M., Albach D.C. DNA extraction from old herbarium material of Veronica subgen.
Pseudolysimachium (Plantaginaceae). Ukr. Bot. J., 2018, 75(6): 564—575.

Abstract. Herbarium specimens have become a major source of information in molecular biodiversity research, framing the
term "herbarium genomics". However, obtaining good DNA from old herbarium specimens is still a challenge. Currently,
DNA extraction methods from old herbarium material often yield highly degraded and fragmented DNA. A number of studies
have discussed such methods, especially how to avoid further DNA fragmentation. This study aims to compare different DNA
extraction methods applied to old herbarium material from Veronica subg. Pseudolysimachium. One such method is a CTAB-
based DNA extraction followed by a clean-up with paramagnetic beads that is used in the Jodrell Laboratory, Royal Botanic
Gardens Kew, UK. This method was compared to a modified NucleoSpin Plant II protocol, based on silica columns, as used
at the Technical University Munich-Freising, which was already successfully used for extracting DNA from a Linnean type
specimen. Further tests were conducted on the influence of incubation time on the CTAB DNA extraction protocol with a
subsample of specimens. Our preliminary results suggest that CTAB DNA extraction might have some advantages in specific
cases but also that silica column-based methods have fewer problems with contamination by polysaccharides and polyphenolic
compounds. Regarding the incubation time, we did not observe a clear pattern, but we developed several ideas on how to proceed
with tests to find an optimal DNA extraction protocol to deal with highly fragmented DNA. Taking practical considerations into
account, the column-based method proves to be preferable, especially when trying to reduce the amount of leaf tissue used, but
further modifications of both methods should be explored.

Keywords: Veronica subg. Pseudolysimachium, herbarium specimens, DNA extraction methods, molecular biodiversity
research

Supplementary Material. Electronic Supplement (Table E1, p. e3) is available in the online version of this article at:
https://ukrbotj.co.ua/archive/75/6/564

Introduction problem is that herbarium DNA is usually highly
degraded and modified (Staats et al., 2011) and that

Research on natural biodiversity is often obscured by N
the small amounts of DNA can be a limiting factor

being forced "to work in suboptimal conditions that | . S ) .
include inadequate preservation methods, limited in downstream applications like high-throughput

sampling regimes, and suboptimal tissue type and sequencing (= HTS; Lovmar, Syvanen, 2006; Lasken,
quantity” (Blair et al., 2015: 1079—1080). Nevertheless 2009). Therefore, several methods have been developed
’ * | for DNA extraction of herbarium specimens (Zaveska

Drabkova, 2014), which sometimes deal with taxon-
specific problems and sometimes have taxon-specific
success rates.

In our project to investigate the status of several

© J HOPKE. G. BREWER. S. DODSWORTH. E.M. ORTIZ "microspecies” of Veronica subg. Pseudolysimachium
D.C. ALBAC].},zmg ’ ' " | (W.D.J.Koch) Buchenau from the eastern part of

it is possible to overcome the problem of inaccessibility
of specimens by using herbarium material, which is a
valuable source of DNA (Staats et al., 2011), to clarify
a multitude of various questions. However, the bigger
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Ukraine, for which a plethora of names have been
described (Klokov, 1976; Tzvelev, 1981; Ostapko,
1984, 1994, 2014; Ostapko et al., 2010), herbarium
material is a vital resource since it proves difficult to
collect new material, especially for Donetsk Region
(Oblast in Ukrainian), Luhansk Region, and the
Crimean Peninsula due to the current political and
military situation. Therefore, this project will focus
on herbarium material and, furthermore, demonstrate
the feasibility to retrieve DNA from type material to
clarify the relationships of the described species and
infraspecific entities.

Therefore, we compared DNA extraction methods
from two labs, the Jodrell Laboratory at the Royal
Botanic Gardens (Kew, UK), and the Ilaboratory
of Prof. Dr. Hanno Schaefer, Technical University
Munich-Freising, (Germany). Both labs have extensive
experience in DNA extraction from herbarium
specimens (e.g., Dodsworth, 2015; Schaefer et al., 2009;
Dwivedi et al., 2018). We were particularly interested
in exploring those methods used in regular molecular
biology laboratories without specialized ancient DNA
facilities, which requires a lot of time, money, and
institutional support (Knapp et al., 2012).

DNA extraction at Kew was formerly conducted
using a "macroprep protocol” as described in Albach
and Chase (2001). This protocol is based on the strong
detergent cetyltrimethyl ammonium bromide (CTAB)
(Kistler, 2012), which has been the "gold standard" for
plant DNA extractions since the mid-1980s (Doyle,
Doyle, 1987; Rogers, Bendich, 1985). This is followed
by a DNA cleaning step using chloroform and isoamyl
alcohol for removing proteins (Albach, Chase, 2001)
and an isopycnic ultracentrifugation in cesium chloride,
meaning that the molecules will be separated according
to their density. This method has typically been used to
separate the plastid/mitochondrial DNA from nuclear
DNA (Carr, Griffith, 1987) to avoid analyzing numts
(= nuclear mitochondrial DNA segment, DNA which
was transferred from the mitochondrial to the nuclear
genome) since they present a different evolutionary
fate (Arthofer et al., 2010). While this yields ultra-
pure DNA suitable for long-term storage especially
recommendable for DNA from type material, Kew
has replaced the expensive and time-consuming
technique for many projects in favor of a modified
CTAB DNA extraction protocol similar to the original
CTAB protocol proposed by Doyle and Doyle (1990).
The protocol was modified by subsequent cleaning
with Solid Phase Reversible Immobilization beads
(= SPRI), which are paramagnetic beads, i.e. they
are just magnetic in a magnetic field. These beads

VKp. 6oT. XypH., 2018, 75(6)

are polystyrene coated with a layer of magnetite and
carboxyl molecules on top, which can reversibly bind
DNA in the presence of polyethylene glycol (a crowding
agent) and salt (DeAngelis et al., 1995).

This method was compared with a modified
"NucleoSpin II Plant" (Macherey-Nagel Inc., Diiren,
Germany) mini DNA extraction protocol (Schaefer
et al., 2009; Dwivedi et al., 2018). This commercial kit
was already successfully used in a study to extract DNA
from a Linnean type specimen (Chomicki, Renner,
2015). In this respect, it should be noted that a number
of different commercial plant DNA extraction Kits
based on silica-membrane methods are available. These
kits do differ in specifics and may, therefore, differ in
their suitability for DNA extraction from herbarium
specimens and/or different taxa, which we noticed
in preliminary tests (Dirk C. Albach, unpublished
data). Finally, we explored the effect of extending the
incubation time since different taxa work better with
different incubation times during lysis (Edgardo M.
Ortiz, unpublished data; Drabkova et al., 2002).

Numerous other modifications have been reported
to improve DNA extraction from herbarium specimens,
such as PTB-buffer extraction (Kistler, 2012) and an
extended precipitation (Staats et al., 2011). Another
alternative is whole genome amplification such as the
"Restriction and Circularization-Aided Rolling Circle
Amplification" (= RCA-RCA) method described by
Wang et al. (2004) that shows promising results
when working with highly degraded template DNA,
according to Blair et al. (2015). For a similar method
multiple displacement amplification (MDA), feasibility
has been already shown to produce enough DNA as a
starting point for "restriction site associated" sequencing
methods (Blair et al., 2015). The RCA-RCA method is
considered to be superior to the already tested MDA
since it does not produce non-specific amplification
artefacts (Blair et al., 2015, also in the absence of input
genomic DNA), as it was reported for MDA, which
is crucial when working with low DNA input (Lage
et al., 2003). The MDA method also faces problems
with short fragments (Steven Dodsworth, unpublished
data), which is congruent with findings that MDA is
not able to replicate fragments below 1 kbp (Li et al.,
2006; Maciejewska et al., 2013). However, testing of
these additional methods is beyond the scope of the
current project. Our preliminary results (see Hopke,
Albach, 2018) were briefly reported at the International
Conference 'Herbaria and Phytodiversity Conservation'
(3—5 October 2018, Lviv, Ukraine). Here we provide a
full report.
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Material and Methods

Sampling material
The two DNA extraction methods were tested on
samples from our focal taxonomic group Veronica
subg. Pseudolysimachium. Samples were taken from
the herbarium in Oldenburg and from leaf samples
that had already been collected for DNA extractions
(from herbarium sheets and silica dried leaves). The
samples were chosen to fit two mini centrifuges, i.e.
48 samples, and to include a homogeneous sampling
of all available decades of collection. From Veronica
subg. Pseudolysimachium, sampling included two
specimens available from the 1950s, two from the
1960s, nine from the 1970s, one from the 1980s, five
from the 1990s, ten from the 2000s, and ten from the
last decade. Since the availability of old material from
this subgenus was restricted, we supplemented this with
Veronica specimens from other subgenera as follows:
two specimens from the 1950s, 11 from the 1970s, four
from the 1980s, and three from the 1990s. From these
samples, c. 20 mg of leaf tissue was taken for CTAB
DNA extraction and 10 mg for column-based DNA-
extraction with subsequent standardization of results.
We took additional samples for the incubation time
analysis. For this, twice c. 10 mg leaf samples from ten
herbarium sheets from different decades (each) was
taken: one from the 1950s, one from the 1960s, two
from the 1970s, one from the 1980s, one from the 1990s,
two from the 2000s, and two from the last decade. With
these, two different incubation times were tested during
lysis. Information on all specimens used in the analysis
can be found in the Electronic Supplement (Table E1.).

CTAB and bead clean-up

The preparation and DNA extraction were conducted
in a sodium hypochlorite-cleaned fume hood
(designated for DNA extraction only) with sodium
hypochlorite-cleaned equipment and pipettes used
with filter tips only. For the CTAB mini protocol,
one liter of 2x CTAB buffer was prepared as follows:
12.11 g TRIS/TRIZMA (100 mM final concentration),
was dissolved in a small amount of distilled water using
an agitator and magnetic stirrer. To this 7.5 g EDTA
(20 mM) was added, filled up with distilled water to
0.5 L, and adjusted to a pH of 8.0. Afterwards, 82 g
NaCl (1.4 M), 20 g CTAB (2% w/v), and 20 g PVP
(2% w/v) were added but dissolved one after another
and finally filled up with distilled water to 1 L. Firstly,
for the DNA extraction protocol, isopropanol and the
blocks of the grinder were put into a freezer at 20 °C and
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a water bath was preheated to 65 °C. The lysis buffer was
prepared by mixing 747 pL 2x CTAB buffer per sample
with 3 pL of 2-mercaptoethanol (equaling 0.4% of the
isolation buffer) and 3 pL of 10 mg/mL RNAse A. Each
sample (20 mg) was then ground with two steel balls (c.
4 mm in diameter) within the precooled grinder blocks
(to prevent overheating and enzymatic activity) at
25,000 rpm for 2 min using a Retsch MM400 (Retsch
Inc., Haan, Germany). Immediately afterwards, 750 pL
freshly prepared lysis buffer was added, vortexed for
3 sec and incubated for 30 min in a water bath at
65 °C. Every 5 min the samples were mixed by hand.
Afterwards, 750 pL. SEVAG (chloroform : isoamyl
alcohol 24 : 1) was added, vortexed for 3 sec and the
sample tubes were attached with a tape onto a shaker
platform, here an Orbital Shaker Model SO3 (Cole-
Parmer Inc., Stone, United Kingdom), running at
250 rpm. After 30 min, the samples were centrifuged at
13,000 rpm for 15 min, 550 pL of the supernatant above
the protein pellet was transferred into a new 2.0 mL
microcentrifugation-tube, 367 uL of —20 °C precooled
isopropanol (2/3 of the supernatant volume) was
added, the samples were vortexed for 3 sec and shortly
centrifuged so that all droplets moved to the bottom of
the tube and kept overnight in the freezer at —20 °C.

At the beginning of the next day Qiagen AE elution
buffer (Qiagen Inc., Venlo, Netherlands) was preheated
to 65 °C. Samples in isopropanol were centrifuged at
13,000 rpm for 15 min, the aqueous phase was decanted,
the DNA pellet was washed by adding 750 pL of freshly
prepared 70% ethanol, centrifuged at 13,000 rpm for
10 min, decanting the ethanol and washing it in the same
way a second time. All ethanol was removed, the pellet
was dried by placing the samples with opened lids in a
GeneVac miVac Duo Concentration, operating with a
Duo Pump (Thermo Fisher Scientific Inc., Waltham,
MA, USA) at 46 °C for 5 min (drying overnight under
the fume hood is also possible). Then, 100 pL of the
preheated elution buffer was added to each sample,
the pellet was thoroughly resuspended and shortly
centrifuged, the samples were incubated at 65 °C in
the water bath for 30 min, vortexed for 3 sec, and again
shortly centrifuged.

The bead clean-up was conducted on a normal
molecular lab workbench by adding two times the eluted
DNA volume (200 pL) of the undiluted AMPure XP
bead solution (Beckman Coulter, Brea, CA, USA) to
the eluted DNA. This DNA-bead solution was mixed,
spun down shortly and incubated at room temperature
(RT) for 5 min. Afterwards the tubes were placed in a
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12-tube magnetic separation rack for 1.5 mL tubes
(New England BioLabs Inc., MA, USA). After 5 min or
longer until the solution becomes clear and a pellet was
formed, the supernatant was removed and discarded,
and the pellet was washed twice by adding 300 pL
of freshly prepared 80% ethanol, which was left for
30 sec before being removed. Subsequently all the
ethanol was removed, the pellet dried for 5 min and
thoroughly resuspended in 60 pL AE elution buffer,
spun down shortly and incubated for 5 min at RT on a
normal rack, and then for 5 min at RT on the magnetic
rack. Finally, 50 pL of the aqueous phase containing the
clean DNA was transferred to a new tube.

Quality control A

For the CTAB-bead DNA extraction, a QuantiFluor
dsDNA System (Promega Inc., Fitchburg, WI, USA)
was used to measure the dsSDNA concentration. Here,
20x TE buffer was diluted to 1x before use. The standard
was prepared with 2 pL standard solution, 98 pL 1x TE
and 100 pL dye; the blank was prepared with 100 pL
IXTE and 100 pL dye, and the samples were prepared
with 1 uL DNA solution, 99 uL 1xTE and 100 pL dye.
A Quantus Fluorometer (Promega Inc., Fitchburg,
WI, USA) was first calibrated using the standard and
the blank before measuring the concentration of the
samples. To measure the A260/A280 and A260/A230
absorbance ratios, a Nanodrop 2000 (Thermo Fisher
Scientific, Waltham, MA, USA) was used by measuring
1 pL Qiagen AE elution buffer (Qiagen Inc., Venlo,
Netherlands) for calibration and afterwards 1 pL DNA
solution of each sample.

Extended incubation times

The effect of an extended incubation time was tested by
incubating the samplesin PHMT thermoshakers (Grant
Instruments Inc., Cambridge, United Kingdom) at 400
rpm and 65 °C during lysis with one sample set for 2 h
and the other one for 4 h to compare with our standard
30 minutes. Since these tests were conducted in a
different lab, there were a number of differences apart
from incubation times. First, HighPrep PCR clean-
up beads (MagBio Inc., Gaithersburg, MD, USA)
were used instead of AMPure XP beads. Furthermore,
the non-heated PHMT thermoshaker was used with
samples taped on top of it and running at 550 rpm to
yield a similar shaking result when mixing samples
with the SEVAG solution (compared to the Orbital
Shaker SO3 at 250 rpm). Moreover, the samples were
eluted using an elution buffer from a different company
(Macherey-Nagel, Diiren, Germany).
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Column-based DNA extraction

Column-based DNA extraction was conducted in a
70% ethanol-cleaned fume hood with 70% ethanol-
cleaned equipment and pipettes used with filter tips
only. Samples (10 mg) were grinded at RT together
with three steel balls (c. 3 mm in diameter) and half
a 3 mm spoon of fine silica (< 0.5 mm) stepwise (to
prevent overheating) with 1500 rpm for 20 sec using
a Retsch MM400 (Retsch Inc., Haan, Germany).
Overall, all samples needed at least 60 sec of grinding to
yield a fine powder. Samples were stored at -20 °C until
further use DNA was extracted using the NucleoSpin
Plant II mini kit following the manufacturer's protocol
(Macherey-Nagel, Diiren, Germany) with SDS as
a lysis buffer (using buffers PL2 and PL3) except for
some small modifications: For cell lysis no RNAse was
used and incubation was conducted at a slightly lower
temperature (62 °C) with an increased incubation time
(40 min) in a PHMT thermoshaker (Grant Instruments
Inc., Cambridge, United Kingdom) at 500 rpm. For the
clarification of the lysate the centrifugation time was
increased to 5 min and no filter column was used (since
the membrane often got blocked by the cell fragments).
Instead the clear supernatant was transferred to a
1.5 mL tube and mixed with 350 pL binding buffer before
loading on the column. Furthermore, centrifugation
was increased to 2 minutes. DNA was eluted in two steps
with 25 pL elution buffer. Finally, all remaining ethanol
was allowed to evaporate thoroughly (c. 45 min).

Quality control B

Concentration of column-based dsDNA extracts were
analyzed on a Qubit dsDNA HS assay kit with a dye/
buffer premix (Thermo Fisher Scientific, Waltham,
MA, USA). Standards 1 and 2 were prepared with 190
pL dye/buffer premix and 10 pL standard solution,
each; the samples were prepared with 198 pL dye/
buffer premix and 2 pL DNA solution, each. Both
standards were used to calibrate the Qubit 4 fluorometer
(Thermo Fisher Scientific, Waltham, MA, USA) before
measuring each sample. For measuring the A260/A280
and A260/A230 absorbance ratios an Epoch Microplate
Spectrophotometer (BioTek Inc., Winooski, VI, USA)
was used by firstly calibrating the system using 2 pL of
PE buffer (Macherey-Nagel, Diiren, Germany), and
then 2 pLL of DNA solution per sample was measured.

Statistical analysis

To calculate the total dsDNA yield, the dsDNA
concentration was multiplied by the final elution
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Boxplot (t-test: p=0.509)
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Fig. 1. Boxplot for DNA yield against extraction method (between column-based extraction and CTAB method)

volume. This value was then standardized by dividing
the total dSDNA yield by the leaf dry mass used, which
provided an estimate of the "DNA yield" (in ng of DNA
per mg of used dried leaf tissue). For this parameter as
well as the absorbance ratios A260/A280 and A260/
A230 (after removing “not available data’) AN(C)OVAs
were conducted to test the relationships between the
year of collection, sample type, subgenus and extraction
method before focusing on the latter. The Shapiro-Wilk
test and Levene test were used to assess the AN(C)
OVA assumptions for normality and homoscedasticity
(Dormann, Kiihn, 2009). Even though these
assumptions were often not met, AN(C)OVAS were
used since they are used for data-inspection. When the
assumptions for normality and homoscedasticity were
met, a Tukey-HSD posthoc test was done but when the
assumptions were not met, additional Kruskal-Wallis
rank-sum tests and the Dunn test that uses a Bonferroni
p-value adjustment method as a posthoc test (Dunn,
1964) were conducted. For pairwise comparisons t-tests
were used when AN(C)OVA assumptions were met, and
if the assumptions were not met, a Wilcoxon rank sum
test was conducted instead.

Results
DNA yield

DNA yield was not influenced by taxonomy, as indicated
by a non-significant Dunn test (o > 0.05) and inspecting
the corresponding boxplot (result not shown).
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Comparing the DNA yield of both methods excluding
two extreme outliers each, for which apparently some
DNA was lost along the way, a paired t-test did not reveal
a significant difference (p = 0.509). The column based-
method had only a higher median DNA yield value
with 40.1 ng/mg and some additional high "outliers"
(above the whiskers that are defined with 1.5 times the
interquartile range), whereas the CTAB-method had a
median value of 33.5 ng/mg (Fig. 1).

Since we were interested to know if the year of
collection might have an influence on DNA yield (not
found in the ANCOVAs), a scatterplot was used to
visualize the relationship between the DNA vyield of
both methods and the year of collection. Although the
assumptions for the two independent linear regressions
were fulfilled, the adjusted R2 values for both are below
0.08 and the scatter plot also does not reveal any clear
pattern (Fig. 2). Including values for some specimens
extracted only with one method, a tendency for DNA
yield being lower was observed in older material but the
unbalanced sampling and the low adjusted R2 value
(0.07) have to be kept in mind (Fig. 2).

DNA quality

The ANCOVA for A260/A280 did not meet the
statistical assumptions (even after reducing the model
to significant variables only) but implies that the year
of collection (p = 0.003) and DNA extraction method
(p < 0.001) have an important influence. Here,
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Fig. 2. Scatterplot for DNA yield against extraction method and year of collection (between CTAB and column-based extraction)

although the ANCOVA has a low R2 value, the plot
shows that the A260/A280 ratio increases with the year
of collection for both methods and that the column-
based method is c. 0.1 above the CTAB-based method
(Fig. 3A). Statistical assumptions were likewise not met
for the ANCOVA of A260/A230, but it suggests that the
extraction method (p < 0.001) is the only important
variable. Furthermore, it shows, although weakly, that
A260/A230 values for the two different sample types
are different (p = 0.06). However, testing this explicitly
using a Wilcoxon rank sum test (since the assumptions
of a t-test were not fulfilled) no significant difference
(p =0.1759) was observed (Fig. 4).

For comparing the absorbance ratios, the previously
removed observations were not removed here since
they had no special placement in their scatter plots.
Comparing both methods for A260/A280, a paired
t-test showed they were significantly different. Here,
column-based extraction showed a higher median ratio
(2.04) than the CTAB method with 1.94. Also, the range
of values for CTAB (1.54 to 2.24) was much wider than
for column-based extractions (1.77 to 2.13) (Fig. 3B).

For A260/A230 values, a similar picture can be
observed; although the difference is more extreme (e.g.,
the median of column-based extraction is 2.21 and
for CTAB just 1.29). A paired t-test also showed this
difference was significant (p < 0.001) (Fig. 5).
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Incubation time

Investigating the influence of the prolonged incubation
time for the CTAB-based DNA extraction protocol, it
was shown that the DNA yield, as well as A260/A280
and A260/A230 decrease with increased incubation
time. Interestingly, the decrease is not gradual. Instead,
the middle incubation time (of 2 h) exhibits the
minimum values for both DNA vyield and A260/A280
ratios (Fig. 6).

Discussion

CTAB with bead clean-up vs. column-based DNA
extraction

Statistical analysis did not reveal a significant difference
in DNA yield between the two DNA extraction methods
(Fig. 1), which were considered the most important
criterion in this study. Other parameters seem to be
more important such as initial sample drying process
(Staats et al., 2011; Zaveska Drabkova, 2014) as well
as the length of storage and fungi treatments during
that time. Although initially counter-intuitive, we did
not find a correlation of DNA yield with age. However,
such a relationship was also not found in other studies
(Choi et al., 2015; Shepherd, 2017), suggesting that
DNA is stable if the plants are well stored and dried
appropriately to start with.
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Contrastingly, the DNA quality differed significantly
between the two DNA extraction methods. As shown
in the full sample set and subsample set, the DNA
solutions from the column-based DNA extraction
method were much purer than those from the CTAB-
based protocol despite the extra cleaning step with
paramagnetic beads. In the CTAB-based protocol, the
A260/A280 values were not markedly below 1.8, thus
indicating no contamination by proteins, phenols or
other contaminants that absorb strongly near 280 nm.
However, the A260/A230 values were markedly below
2.0, which indicates a contamination with EDTA,
carbohydrates and/or other phenols that absorb
near 230 nm (Anonymous, 2013). This corresponds
to previous observations that polysaccharides (e.g.,
cellulose) and polyphenolic compounds can often
not be removed in CTAB protocols (Turaki et al.,
2017; Kenyon et al., 2008). The higher purity of DNA
extracted using column-based Kkits is supposed to be the
result of more stringently washing since the DNA is
captured by a glass fiber filter (OPS Diagnostics, 2018,
https://opsdiagnostics.com/notes/protocols/spin_
column_plant_protocol.html).

Aneffect notconsidered thusfaristhatsmall fragments
(below 100 bp) may be lost in column-based methods
altogether as demonstrated in preliminary results (not
shown). Previous studies have shown different results
whereby smaller fragments (below 70 bp) were found to
be retained (Anonymous, 2008). Additionally, Dabney
et al. (2013) were able to sequence fragments as short as
30 bp using a modified silica column-based protocol by
Rohland and Hofreiter (2007). These short fragments
are commonly included in studies of humans but may
be less helpful in studies of species without a sequenced
genome.

Furthermore, these short fragments are often
excluded in size-selective DNA purification steps
(Dabney et al., 2013). However, this purification step
is absent in a recently developed single-stranded library
preparation method (Meyer et al., 2012), thus making
it possible to use 30 bp long fragments (and with further
improvements, potentially also 20 bp long fragments)
according to Dabney et al. (2013). An important
consideration when dealing with old type material is
how to reduce the amount of tissue used since 20 mg leaf
material may be highly destructive for small herbarium
samples.
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Different incubation times

Even though prolonged incubation times might increase
the DNA vyield and work better for other taxa (Drabkova
et al., 2002), this study found to the contrary. It was
observed that after 2 h and 4 h incubation time, some
samples included pigments (after the CTAB protocol
but before the bead clean-up), which indicates an
increase in contaminants since this was not the case
when testing with a 30 min lysis step.

Nevertheless, the fact that DNA vyield, A260/A280
and A260/A230 were all lower after 2 h in comparison
to 30 min and 4 h indicates problems in this experiment.
The reason for this might be that during the bead
clean-up (after the ethanol washing) the pellets were
air-dried under the fume hood with slightly different
durations (for 5 min after 2 h lysis and 10 min after 4 h
lysis). Thus, it seems to be advantageous to wait slightly
longer to assure that all ethanol evaporated. However,
the different bead solution used may be sufficient to
explain this pattern. Future comparisons should aim
at reducing these variables, which may seem slight but
could be important regarding the little amount of DNA
present in the specimens.

Improving the comparison

DNA extraction is a destructive method and sufficient
yield requires sufficient amounts of starting material.
Therefore, methods have been developed to reduce the
destruction such as suggestions to rub material from
leaves rather than use whole leaves (Shepherd, 2017).
If herbarium specimens are partly destructed, one will
guarantee that the material is used most efficiently,
although there is a trade-off. We noticed that the CTAB
protocol becomes difficult to process with just ¢. 10 mg
of leaf tissue since the DNA pellet became too small
and too translucid to see if a pellet formed on the side of
the tubes. Therefore, methods have been developed that
more efficiently release DNA from the tissue (Kistler,
2012).

Apart from absolute DNA amounts recoverable
from herbarium specimens, such DNA is often also
highly degraded to short fragments. There are various
steps in the DNA extraction that may degrade DNA
even further. For example, paramagnetic bead-aided
methods might increase the probability that DN A breaks
due to mechanical forces and 2-phase DNA extractions
might be an alternative (Mayland-Quellhorst, personal
communication). Thus, there are obvious ways to
improve DNA extraction and commercial companies
have started to advertise such methods, such as "MagPure

Ukr. Bot. J., 2018, 75(6)



Plant DNA LQ Kit" (Biotech Angen Inc., Guangzhou,
China), which needs just one centrifugation step after
lysis to transfer the DNA containing supernatant into
a new tube in which it is cleaned with paramagnetic
beads. Even different commercial DNA extraction kits
may result in different DNA yield and quality results
(Albach, Dodsworth, unpublished data).

Another aspect deserving further investigation is
whether DNA impurity as measured by a low 260/230
ratio is a problem for library preparation and DNA
sequencing.

Further improvements are especially needed for
controlling the intra-sample variation; therefore, we
would need to collect larger quantities of leaf tissue
per sample, grind these larger quantities, mixing it
thoroughly and making equal aliquots of the leaf powder
that are stored at -20 °C before testing different DNA
extraction methods.
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3pa3KiB npeactaBHukiB Veronica subgen. Pseudolysimachium
(Plantaginaceae). YKp. 60T. XypH., 2018, 75(6): 564—575.

TacTrTyT Giosorii Ta HAayK 1Ipo JOBKiLIL, ONbaeHOYP3bKUIA
yHiBepcuteT iM. Kapia ¢pon Oceubkoro
D-26111 Onbnen6ypr, Himeuunna

2Kopo:miBcbkuii 6otaniunuii cam K'io

Piumonn TW9 3DS, Benuka bpuranis
STpuponununii pakynsret, bepdopammpcbkuii
YHIBEPCUTET

Jlyron LU1 3JU, Benuka bpuranis

4‘MIOHXEHCHKUI TeXHIYHUI yHiBepcuTeT, JlemapraMeHT
€KOJIOTI1 Ta MEHEIKMEHTY EKOCUCTEM
Bya. EMing Pamanna 2, D-85354 ®paiizinr, Himeuunna

IepOapHi 3pa3ku CTajid BaXJMBUM JXepesoM iHdbopmalii
IUIS MOJIEKYJISIDHUX TOCHIIKEeHb 0iOpi3HOMaHITTS, i HaBiTh
BUHUK TepMiH "repbapHa reHoMika". [Ipore, oTpruMaHHS X0-
pounx 3pa3kiB JJHK 3i crapux repdapHux 3pas3kiB Bce Iie
€ CKJIAAHUM 3aBAaHHIM. Ha maHuii yac metonu ekcTpakitii
JAHK 3i craporo repdapHoro marepiajay 4acTto A03BOJISIIOTh
OTpUMAaTH JulIe jAerpagoBaHy abo ¢parmeHtoBany JAHK.
Taki meTonu oOroBoproBajucs y 0araTbOX AOCIIIKEHHSIX,
30KpeMa, LI0I0 BUPIllIEHHS MpoOJieMU MOAaIbIIOl ¢par-
meHTauii JJHK. MeToro Haioro gociiakeHHs1 Oyj10 MopiB-
HSHHS pidHUX MetoniB ekcrpakiii JJHK 3i ctapux repdap-
HUX 3pasKiB MpeAcTaBHUKIB Veronica subg. Pseudolysima-
chium. OnuH 3 1tux MetofiB — ekcrpakiis JJTHK Ha ocHoBi
CTAB (ueTuaTpuMeTHIaMOHiil OpoMin abo LeTUI-TpuMe-
TWI-OpOMil aMOHII0) 3 HACTY[MHUM OYMIIEHHSM 3a AO0MO-
MOTIOI0 TMapaMarHiTHUX TpaHyj, 1110 BUKOPUCTOBYETHCS Y
Jlaboparopii Ixonpemta y KoposiBcbkoMy OOTaHiYHOMY
cany K'to (Benuka bpuranist). Lleit Meton nmopiBHIOBaBCS 3
MonudikoBaHow MeTogukoio NucleoSpin Plant 11 Ha ocHo-
Bi CWJIiKareJeBUX KOJOHOK, 110 BUKOPHUCTOBYBaiacs y Tex-
HiuHOMY YyHiBepcuteTi MionxeH-®paiizinr (HimeuunHa) i
OyJa ycriirHo 3actocoBaHa st orpuMmanHs JIHK 3 tuno-
Boro 3paska repoapito K. Jlinnes. [IpoBonunucs nmopablii
TecTH 3 BUOIPKOIO 3pa3KiB 1110A0 BILIMBY 4Yacy iHKyOallil Ha
Meronuky BunineHHs JIHK 3a normomoroto CTAB. Hari ro-
nepenHi pe3yabratu cBiguarh, 10 CTAB-MmeTon ekcTpakiii
JHK Moxxe maTu neBHi nepeBaru y KOHKpETHUX BUITAJIKaXx,
ajie TaKOX BKa3ylOTh Ha Te, 110 METOAU Ha OCHOBI CMIIiKa-
reJieBUX KOJIOHOK MalOTh MEHIIIEe TTPo0IeM i3 3a0pyTHEHHIM
rnoJlicaxapugaMy Ta TOJi(PEeHOIbHUMU criolyKaMu. Mu He
BUSIBWIM TI€BHOI 3aKOHOMIPHOCTI 1I0JI0 Yacy iHKyOallii, aje
pPO3pOoOWIM JeKisibKa ifeil Mpo Te, SIK pyxaTucs naji 3 eKc-
MEePUMEHTAMU ISl BUSIBJIEHHS ONTUMAIbHOI METOIUKU
excrpakiuii IHK mis 3pa3kiB, 1110 MiCTSTh (hparMeHTOBaHY
JHK. 3 mpakTU4HOTO MOTJISILY, METOMI Ha OCHOBiI KOJIOHOK
BUIJISIAAE KpalllUM, OCOOJIMBO TOMAi, KOJU € MOTpeda 3MeH-
IIATH KiTbKICTh TKAHUHU JTUCTKIB. [1poTe, ctix po3pobaar
MoAaJIblili BAOCKOHAIEeHI Moaudikalii 000X METOiB.

KiiouoBi cioBa: Veronica subg. Pseudolysimachium,
rep6apHi 3pasku, Metoau ekcrpakuii JJHK, monexynsapHi
JOCITiIKEHHST
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Xeénke 5.', bproop I'2, Joacsoprt C.,>* Optic 9.M.4, Anpbax
I.K.! Beigenenue JTHK u3 crapbix repoapHbix 00pasiuos
npeacraBureneii Veronica subgen. Pseudolysimachium
(Plantaginaceae). YKp. 60T. XypH., 2018, 75(6): 564—575.

'"MHCcTUTYT OMOoI0rMu 1 9Kojaoruu, ObaeHOYpPreKuii
yHuBepcutet uM. Kapna ¢pon Oceukoro
D-26111 Onbnen6ypr, [epmanust

2KoposeBckuii 6oTanndeckuii canx Koo
Puumonn TW9 3DS, BenukobpuraHust

3MakynereT OMONIOrMYecKux Hayk, bepdopamupckmii
YHUBEPCUTET
Jlyron LU1 3JU, Benukobputanus

*MIOHXEHCKUI TEXHUYECKUIT YHUBEPCUTET, [lernapraMeHT
9KOJIOTUU ¥ MEHEIKMEHTA 9KOCUCTEM
yi. Omwts Pamanna 2, D-85354 ®paiizunr, [epManus

[epGapHbie 0Opasiibl CTaqyd BaXXHBIM MCTOYHUKOM HMHGDOP-
Maluy sl MOJIEKYJISIPHBIX MCCIeNoBaHUII Onopa3Hoobpa-
31s1; BO3HMK JaXe TepMUH "repbapHasi reHoMuka". OgHaKo
nojydyeHue xopomux 0o6pasuos JHK 13 crapbix repdbapHbix
00pa3loB Bce elle SBIsIeTCs CA0XHOM 3amavyeil. B Hacros-
mee Bpemst Metonbl akcTpakuuu JHK u3 craporo repbap-
HOTO MaTepuajia TO3BOJISTIOT TOJTYYUTh JIWIIb IeTPagrupo-
BaHHYI0 miM ¢pparmeHTupoBaHHylo JIHK. Takue merombl
00CcykIanrch BO MHOTUX UCCIIEIOBAHUSIX, B YACTHOCTH, TIPU
pelieHUn MnpoOjeMbl JajbHeleir ¢parmeHTaunu JHK.
Llenbto Halllero ucciaenoBaHus ObLIO CpaBHEHUE PA3IUUHbBIX
meTonoB akcTpakimu JJHK u3 crapbix repbapHbix 00pa3ion
npeacraButenein Veronica subg. Pseudolysimachium. OnuH
u3 3tix MeromoB — akctpakiusa JJHK na ocHoBe CTAB
(LUeTUNTPUMETUIAMMOHUI  OpOMUI WJIW LETUI-TPUME-
TUJI-OPOMU AMMOHUS) C TTOC/IEAYIOLIEN OYMCTKOM C MOMO-
IO TTApAMATHUTHBIX TPaHYJ UCTIONb3yeTcs B JlabopaTopun
JIxxonpenna B KoposieBckom 6oranndeckom caay Keio (Be-
JINKOOPUTAHUS). DTOT METOJ CPaBHUBAIUA ¢ MOIUDULIUPO-
BaHHOI MeTonukoi NucleoSpin Plant Il Ha ocHOBe cuuka-
reJieBUX KOJJOHOK, KOTOpast UCIOJIb30Bajach B TexHUYEeCKOM
yHuBepcutete MionxeH-Ppaiisunar (IepmaHust) u Oblia
ycrnemHo npuMmeHeHa st noaydenust JJHK u3 tunosoro
obpasua repbapus K. Jlunned. JlaibHeiiie TecThbl MpoBe-
JIEHbI C BIOOPKOW 00pa3loB MO BIUSHUIO BPEMEHU UHKY-
b6auuu Ha Metoauky BbiaenaeHust JIHK ¢ nomombio CTAB.
Hamm npenBaputenbHble pe3ynbTaThl CBUIETETBCTBYIOT O
toM, utro CTAB-Meron skcTpakuuu JJHK moxeT obnanath
OTpeeSIEHHBIMU TIPEUMYIIIECTBAMU B KOHKPETHBIX CITydasix,
HO TaKXe yKa3bIBaIOT Ha TO, YTO METO/Ibl HA OCHOBE CUJINKA-
reJIeBUX KOJIOHOK UMEIOT MEeHbIIIE MPOOJIeM € 3arpsi3HEHUEM
ToIrcaxapuiaMu v oJudEeHOTbHBIMY COeTMHEHUSIMU. MBI
HE OOHapYyXXWIN OMpeaesIeHHOI 3aKOHOMEPHOCTH OTHOCH-
TEJIbHO BPEMEHM WHKYOAIMH, HO pa3paboTaii HECKOJIBKO
uaeil o ToM, Kak ABUTAThCs Aajibllle C IKCIIEPUMEHTaMU 10
BBISIBJICHUIO ONTUMaJbHOW MeTonuku skcrpakiuu JHK
IUIsT 00pasloB, copepxkaimx ¢dparmeHTupoBaHHyo JTHK.
C npakTUYecKOi TOUKU 3PEHMUsI, METOJL Ha OCHOBE KOJIOHOK
SIBJISIETCSI JIy4IITUM, OCOOEHHO, KOT/Ia HE0OXOIUMO YMEHb-
IIUTh KOJUYECTBO TKaHU JUCTheB. OMHAKO, CleayeT pa3pa-
GaThIBaTh JaJIbHEWIIE YCOBEPIIEHCTBOBAaHHBIE MOIM(bUKA-
I 060MX METOMOB.

Kmouessle ciioBa: Veronica subg. Pseudolysimachium,
repOapHbie 06pa3ubl, MeToAbl IKcTpakuuu JHK,
MOJIEKYJISIDHBIE MCCIIeIOBaHUSI
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BuBuenns noJiimopgi3my 10B:KMHH IHTPOHIB reHiB 0.-TYOYJIiHY K METO,
aHAJIi3y reHeTUYHOI audepeHiiamii pocaIvH
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Abstract. A new type of DNA markers based on the analysis of the a-tubulin 1* intron polymorphism has been developed and
implemented. The bioinformatics search for a-tubulin genes of Arabidopsis thaliana, Linum usitatissimum, Oryza sativa, Solanum
tuberosum, and S. lycopersicum has been carried out. It has been shown that most genes of a-tubulin contained 4-5 exons and 3 to
4 introns. Several exceptions have been identified, including the A. thaliana a-tubulin gene TUBAG6 that contained only 2 exons
and | intron, and the TUBA4 gene that consisted of 3 exons and 2 introns. It have been established that the lengths of the introns
varies considerably, even within the same species. A certain systemicity was found in the number of nucleotide pairs of exons.
Based on data on the analysis of the a-tubulin gene exon-intron structure, the pair of universal degenerate primers have been
created and the evaluation of the 1 intron length polymorphism of a-tubulin genes in Arabidopsis thaliana and various varieties
of L. usitatissimum, O. sativa, S. tuberosum, S. lycopersicum have been studied. It was shown the formation of species-specific
DNA profiles that contained a different number of first intron amplicons of the a-tubulin genes. The range of the size variation
of the amplicons of intron fragments, for example in S. fuberosum, was within 150 bp—2000 bp. The nature of the appearance of
large DNA fragments (more than 1500 bp) in the electrophoretic spectra of the analyzed species requires additional research,
since such fragments are not generally envisaged by the results of the bioinformatics analysis. The polymorphism of the length
of individual fragments of a-tubulin introns among L. usitatissimum, O. sativa, S. lycopersicum, S. tuberosum varieties has been
determined, which allowed to differentiate them among themselves. In general, data was obtained confirming the feasibility of
further using the polymorphism of the lengths of the 1* intron of a-tubulin genes to genotyping and assessing the genetic diversity
of different species (varieties) of higher plants. The developed DNA marker system is versatile and combines the reliability, speed
of obtaining raw data and the simplicity of their analysis.

Keywords: DNA-marker, genotyping, polymerase chain reaction, Arabidopsis thaliana, Linum usitatissimum, Oryza sativa,
Solanum tuberosum, Solanum lycopersicum

Beryn Ha cporonni 6inpuicts JIHK-MapkepiB 6a3ytoTbest
JTHK-MapKepu HIHPOKO 3ACTOCOBYIOTHCS Ha OLiHLI MoJiMopdi3My aHOHIMHUX MOCTiIOBHOCTE
WIS BUpINIEHHS GATaThOX TpPOGIEM CYYACHOL reHoMmy. [1lo Takux MapKepHUX cucTteM Hajnexatb RAPD
TEHETUKM, TEeHOMiKM, (iToreHeTnKN, 30epeskeHHs (random amplified polymorphic DNA) (Fu, 2006),
6i0pi3HO]\/;aHiTTH a, TAKOX ISt ’MOJTCKYIIHpHO'l' AFLP (amplified fragment length polymorphism)

(Everaert et al., 2001), ISSR (inter simple sequence
repeats) (Pali et al., 2015), SSR (simple sequence
repeats) (Singh et al., 2015) Tomro. Taki JIHK-mapkepn
po3po0bJieHi 4151 6araTboX BUIIB POCIMH i € 1OCTATHBO
iHOOpPMAaTUBHUMM, ONHAK BOHM MaloTh TMEBHi
HEIOJIiKU, 110 00MeKy€E cepy IXHbOTO 3aCTOCYBaHHSI.
CamMe TOMY CITOCTepiraeThCs Mepexil Bil aHOHIMHMX
JAHK-MapkepiB g0 reH-crieuudiuHux (gene-targeted
markers (GTMs)), 1O TPYHTYIOTbCS Ha OILHII

cenekiii, HaciHHunTBa Tomo (Gupta et al., 2003;
Andersen et al.,, 2003). 3Baxalouum Ha BcebiuHe
BUKOpUCTaHHS  pidHoMmaHiTHMX JIHK-MmapkepHux
CHCTEM Y MOJIEKYISIPHO-TEHETUYHUX JOCITIIKEHHSIX,
HaI3BUYAHO aKTYaJIbHUMU 3aJWIIAIOTHCS ITUTAaHHS
MIOIIIYKY Ta BIIPOBAaIKCHHS HOBMX, €(EeKTUBHMX Ta
OiJIbLI YYTIMBUX MapKepiB.

© £.B. TIIPKO, A.C. TIOCTOBOMTOBA, A.M. PABOKOHbD,

J1.O. KAJTA®AT, C.M. ITPUBAJIIXIH, 10.0. BIJIOHOXKO,
H.M. ITIPKO, {.b. BJIIOM, 2018
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noJjiiMopdizMy KOHKPETHUX T€HHMX MOCIiTOBHOCTEM
(Gupta et al., 2003).
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OnpHUM 3 0araTooOILsTIOYMX HAIpPSIMIB Yy po3poOiii
reHcnenudivnux JJHK-MapkepiB € miaxia, 3acHoBa-
HUI1 Ha OLiHIIi MOJIiMOP(}i3My JOBXKXWHM iHTPOHIB I'eHiB
ab6o ILP (intron length polymorphism) (Wang et al.,
2005). Tenam, 00'emHAaHUM Yy pOAMHU T'€HiB, 1110 KOJAYIOTh
Pi3Hi i30TUIY OAHOTO i TOTO CaMOro O1JIKa, MpUTaMaHHa
MeBHa KOHCEPBATUBHICTh €K30HHUX MHiISHOK Ta
rineppapiabenbHicTh iHTPOHIB. [IpaBuibHO TiAibpaHi
ILP-nipaifimepn  [Jisi  TIpOBeAEHHS  MoOJiMepa3Hoi
nanmorosoi peaxuii (ITJIP) no3BomsioTs aHaTizyBaTH
nojgiMopdizM JOBXKUHU IHTPOHHMUX MiJITHOK TIeHiB
MiX cycimHiMM eK30HaMU. 3HAHHSI €K30H-iHTPOHHOI
CTPYKTYPU Ta HYKJEOTUIHOI MOCiTOBHOCTI LiJTbOBUX
TeHiB € HEOOXiTHUM [IJ11 po3po0OKM epekTuBHUX ILP-
MapkepiB. Taki Mapkepu MaloTh 3HA4Hi IepeBaru,
30KpeMa: KOJIOMiHaHTHICTh, YHiBepCaIbHICTh, BUCOKY
BiITBOPIOBAHICTh PE3YyJbTaTiB, MPOCTOTY aHaji3y
Ta IHTEpHpeTalilo pe3yabTaTiB, BiIIHOCHO HU3bKY
cobiBapricTh aHamizy Toiro (Bardini et al., 2004).

Ha choromgHi BXe po3po0ieHi Ta BIPOBaIXKEHI
ILP-MapkepHi cucteMu, sKi 0a3yloTbCsl Ha OLLHII
noJjiiMopdi3mMy 10BXMH iHTpOHiB reHiB (Thomas et al.,
2007; Li et al., 2009), 30KkpeMa TeHiB, IO KOIYIOTh
(epMeHTH  eJeKTPOHHO-TPAHCIIOPTHOTO  JIAHIIOTa
(Ferreira et al., 2009), a TakoX KJTIOYOBUX TeHIB OLIKIiB
LUTOCKeNeTy KIiTuHU — akTuHy (Postovoitova et al.,
2017; Postovoitova et al., 2018) Ta B-tyoyniny (TBP,
Tubulin-based polymorphism) (Bardini et al., 2004;
Rabokon et al., 2018).

IeHu «-TyOyniHy HajexaTb 10 MYJBTUTEHHOL
POOMHU TeHiB TyOyJaiHiB. HaitGinpll mocmimkeHUMu
€ 6 TreHiB o-TyOyniny Arabidopsis thaliana (L.)
Heynh, gaxi kopytotrh 4 izotunu 0inky (Kopczak
et al., 1992; Favery et al., 2001). oa-TyOynin pasom
i3 P-TyOyniHOM BHKOHYE BaxJuBi GYHKINT B
€yKapioTHUYHIi KIIITUHI, 30KpeMa BXOAUTh OO CKIamLy
MiKpOTPYOOUOK — OCHOBHOI CKJIaIOBOi IIUTOCKEIETY
(Findeisen et al., 2014) — Ta € qy*ke KOHCEPBaTUBHUM
OinkoMm. Taka KOHCEpPBAaTUBHICTb aMiHOKUCJIOTHOI
MOCJiIOBHOCTI 0-TyOYJIiHY BiAIOBIZHO BimoOpakeHa
i B TMOCHIIOBHOCTSIX KOAYIOUMX MOiISIHOK TEHiB
(ex3oHax). Lleit (pakT 103BOJISIE IPUITYCTUTH, 1110 TEHU
0-TyOyJIiHY MOXYTb OYyTH BUKOPUCTAHI [IJ1s1 CTBOPEHHS
yHiBepcaiabHoi ILP- mapkepHoi cuctemu, npuaaTHoOL
IIJIST TIPOBEICHHS MOJICKYISIPHO-TeHETUIHOTO aHAIi3y
Pi3HUX TEHOTUITIB BUILUX POCTUH.

Tomy wMetor0 pocimimkeHHsI Oyjlo pPO3pOOJEHHS
JIHK-MapkepHoOi cucTeMu, sika I'PYHTYETbCS HA OLIiHIII
moJ1iMopdi3My TOBXWH iHTPOHIB IeHiB O.-TyOYJIiHY, 1T
BCTaHOBJICHHSI MOXJIMBOCTI ii 3aCTOCYBaHHS B aHaJTi3i

VKp. 6oT. XypH., 2018, 75(6)

T€HETUYHUX BiIMIHHOCTE! pOCIMH Ha BHYTPILLIHbO- Ta
MiXXBUJOBOMY PiBHSIX.

Marepianu Ta MeTOAM

Marepianom sl JOCHIIXKEHHSI OOpaHO pi3Hi BUIU
Ta COPTU POCIMH, SIKi MPEACTABISIOTh MPAKTUIHUI
IHTEpeC ISl TEHETUYHUX Ta CeJIeKLIMHUX TOCTiIKEHD,
a TaKOX SBJISIOTbCSI IIMPOKO PO3MOBCIOIXKEHUMU
TOCTIONAPChKO IIIHHUMHU KYJIbTypaMU. 3Bakaroum
Ha 1e, TNpoaHalli3oBaHO AWKWUU Tun Arabidopsis
thaliana (10 pocnuH), 5 copTiB Linum usitatissimum L.
(Yapisumit', 'Cisepcekmii', 'Kamensp', "Kypaska',
'IBaniBceKUit'), 5 copTiB Oryza sativa L. (‘'Ilpemiym’,
'Koncyn', 'Bikonr’, 'YIP-4970', 'YIP-4558"), 5
coptiB Solanum lycopersicum L. ('‘Money Maker',
'Tlepnuna', 'Bonrorpanacekuii’, 'BajkoHHe uymo
3onote’, 'AMEpPUKAHCBKUII CcHHIiil') Ta 4 copTu
Solanum tuberosum L. (‘3apeBo’, 'JleBama', 'CBiTaHOK,
'Bepnicax'). KoxHoro copTy aHamizyBalu He MeHIIe
5 POCJIUH.

AHOTOBaHi  TOCJIAOBHOCTI TeHiB  O-TYOYJiHY
A. thaliana 6ymu B3gti 3 06a3m jganux GenBank
(NCBI). ITomyk reHiB, 10 KOAYIOTb O-TyOyJiH Yy
reHomax L. usitatissimum, O. sativa, S. tuberosum
ta S. [lycopersicum, 3AiCHIOBaJIM 3a JOIOMOIOIO
inctpymenty BLASTN Bepcii 2.2.26+ y 6a3si gaHux
Phytozome v11 (www.phytozome.net). MHOXUHHE
BUPiBHIOBAHHS 3HANIEHUX MOCTiIOBHOCTE
BUKOHYBasim 3a goriomoroio nporpamu Clustal X
(Larkin et al., 2007). [IlpaiiMmepu migOupanu a0
KOHcepBaTUBHMX JHinsgHOK I Ta Il ek30HiIB reHiB
O-TyOyJliHY, OTpMMaHMUX MiA 4Yac MHOXHWHHOTO
BUPIBHIOBaHHS, Ta aHATI3yBaJIM 3a IOIIOMOTOIO0
oHJaiiH-iHcTpyMeHTy OligoAnalyzer 3.1 (https://
eu.idtdna.com/calc/analyzer).

O1uiHeHHs nojiiMopdi3My JOBXUHU | iHTPOHY TeHiB
0-TyOyJIiHY TPOBOJAWJIM 3 BUKOPUCTAHHSIM BJIaCHOPYY
pO3po0ieHUX YHiBepcalbHUX BUpomkeHux [1JIP-
npaiimMepiB.:

TUA lin_F. 5 — TGG GAR CTN TAY TGY CTY
GA -3’

TUA lin_R:5 — TCR CTR AAR AAN GTR TTR
AAN GMATC - 3.

TotanbHy renHomHy JHK 3 mpopocTkiB mociia-
XKYyBaHMX BUIIB POCIMH BMIUISUIM 3a IOMOMOIOIO
L TAB-metomy (Sambrooketal., 2001). KonienTpaitito
TayucroTy orpumaHoi JIHK Bu3Havanu 3a nornomororo
crnexkrpooromerpa ("Eppendorf’, CIIA). 3paszkm
30epiraysiv mpu Temnepatypi Minyc 20 °C.
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[1JIP-ananiz mnoaimopgismy 1 iHTpoHY TeHiB
o-TyOyJiHA 3JiliCHIOBaAM 3a JOMOMOIOI aMILTi-
¢ikaropa Thermal Cycler 2720 ("Applied Biosystems",
CIIA). KoxHa peakiiiiHa cyMim ob'emoM 10 MK
mictuna m'atukpatHuii T1JIP-Oydep i3 cynbdaTom
amoHilo, 2,5 mmone MgCl,, 50 ur pocimunoi JHK,
1 MKM koxHoro 3 mpaiimepiB, 0,2 MM KOXHOTO
THT®, 0,5 on. Taq nonimepasu ("Fermentas", JIutsa).
ITporokon amruticdikallii 6yB HaCTyMHMI: MOYaTKOBa
nmeHatypaittisg (95 °C) — 3 xB, 38 umkimiB amrntidikartii
(menarypauis 95 °C — 45 c, Binnan npaitmepis 57 °C —
45 ¢, momoBxeHHs 72 °C — 1 XB), KiHIIEBE MOTOBKEHHS
72°C —7xB, 4 °C — yTpuMaHHsI.

IMopanbme posaineHHs I1JIP-npoaykTiB BUKOHY-
BaJli 3a JIOMIOMOTOI0 elieKTpodopesy B 6%-omy He-
JIEHATypyl0uoOMy TMoJliakpuaaMigiHOMy reai B Ix
TBE-6ydepi npotsrom 2,5 ron 3a Hampyru 390 B
(Sambrook et al.,, 2001). Ax JAHK-mapkep mis
BU3HAUYCHHS JOBXWHU (PparMeHTiB BUKOPUCTOBYBAIIN
O'GeneRuler™ 100 bp Plus DNA Ladder, ready-to-use
("Fermentas", JInutsa) 3 kpokom 100 mmap HyKJICOTHIIB.
IMomanpiny Bisyanizallito ¢hparMeHTiB MPOBOAWIN 3a
JIOTIOMOTOI0 3a0apBiieHHs HiTpatoM cpibia (Rahman
et al., 2000). Otpumani 1UdppPOBi 300pakeHHST
aHamizyBasim B mporpami GelAnalyzer (http://www.
gelanalyzer.com/).

PesynsraTi Ta 00roBOpeHHs

Bigomo, 1o BukopuctanHsi ILP-mapkepiB notpedye
HasIBHOCTI MMOTepenHbO1 iHhopMallii Mpo HYKJICOTUIHI
MOCJIiIOBHOCTI, 1110 KOAYIOTb LiJIbOBi FeHU. AK IxKepeio
nojiMopdizmMy B ImaHOMY JOCHiIXeHHi Oynu oOpaHi
IHTPOHU TEHIB (-TYOYJIiHY BUIIINX POCIVH. 3BaXa0un
Ha Te, IO O.-TYyOYJIiHM € KOHCePBaTUBHUMMU OiIKamu,
MOXHa TiepeAdayuTy IIeBHY KOHCEPBATUBHICTb IX
KOIYIOUMX AUTSTHOK (€K30HiB). [eHU 0-TyOy1iHiB TaKOX
BXOIATh OO CKJIAaAy BEJIUKOiI MYJBTUTCHHOI POXWMHU
reHiB TyOyJiHiB, i B T€HOMax POCJWH, SK TMPaBWIIo,
3aKOJ0BAHO JIEKiJIbKA IXHIiX 130TUMIB OJHOYACHO
(Findeisen et al., 2014). 3 MeTol poO3pOOJEHHS
JHK-MapkepiB, 110 TIpyHTYIOTbCS Ha  OLIHII
noJjiiMop(izMy TOBXWHU IHTPOHIB T€HIiB O-TyOyJliHY,
OyJI0 3MiliCHEHO aHali3 eK30H-iHTPOHHOI CTPYKTYpHU
TeHiB O-TyOyJliHy B F€HOMax BHU[iB BUILUX POCJIUH.
J1J1s1 1bOTO BUKOPUCTOBYBAJIM 5 BUIB POCIMH, a caMe:
A. thaliana, L. usitatissimum, O. sativa, S. tuberosum Ta
S. lycopersicum, reHOMM SIKMUX MOBHICTIO CUKBEHOBaHi.
Ienn o-tyOyminy A. thaliana € HaOINBII IIMPOKO
nociimxkeHuMu cepen  Buimux pocauH (Kopczak
et al., 1992). Ha cporonni B 6a3i nanux Gene Bank
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€ 6 aHOTOBAaHUX IIOCTIIOBHOCTEl  O-TYOYJIiHY,
3aKOJIOBaHUX Yy reHoMi A. thaliana, a came: P11139
TUBAL, B9DG7 TUBA2, Q56WHI1_TUBAS3,
QOWV25 TUBA4, BY9DHQO TUBAS, P29511
TUBAG, siki Oynu B MomaibliOMy BHUKOPHCTaHi B
JIOCTiI>KEHHI.

Ha cworogHi mocTOBipHi JaHi 1I0JO TeHiB
0-TyOYJIiHY 3aKOJOBaHUX B reHoMax L. usitatissimum,
O. sativa, S. tuberosum 1a S. lycopersicum, Ha Xallb, €
HEMMOBHUMU. ToMy K MAaTpUIIO IJISI ITOIIYKY TeHiB
0-TyOyJIiHY B TeHOMAaX LIMX BUAIB pOCAUH BUKOPUCTAIN
HYKJICOTUIHY TTOCTiA0BHICTh reHa a-Tyoyniny TUBAL
A. thaliana.

3a pesynbraTamMu IOIIYyKy B 0a3i maHux Phytozome
v 11 y reHowmi O. sativa BUsIBJIeHO 4 MOCHiNOBHOCTI, SIKi
iiMoBipHO KoayioTh 0-TyoymiH: LOC_0Os07g0574800
ta LOC_0s07g0574800, BusHaueHi sk renn TUBAI
ta TUBA2 BianoBimHO, a TaKOX ITOCTiTOBHOCTI
0s03g11970 ta Os03g51600. B reHoMi L. usitatissimum
3HalIEHO 6 HYKJICOTUAHUX ITOCTiTOBHOCTEN TeHIB
o-tyoyainy: Lus10005705, Lus10020281, Lus10013765,
Lus10035422, Lus10031032, Lus10039169. Takox
3HAMIEHO 4 HYKJICOTUIHI ITOCIiZOBHOCTI TeHiB 0.-Ty0Y-
ainy 'y 8. tuberosum: PGSC0003DMG400011537,
PGSC0003DMG400030627, PGSC0003DMG4-
00001320, PGSC0003DMG400008752. VYV reHowmi
S. Iycopersicum BUSIBIEHO 4 TOCIIZOBHOCTI TCHIB
0-TyOYJIiHY: Solyc08g006890, Solyc04g77020,
Solyc02g87880, Solyc02g91870.

ITpoBeneHunii aHasi3 €K30H-IHTPOHHOI CTPYKTYpHU
reHiB TUBA1 ta TUBAS y A. thaliana cBimuuThb 1po
Te, 110 BOHHM MICTSITh B CBOEMY CKJIa]Ii ITO IT'ITh €K30HIB
Tta yotupu iHTpoHu, reHu TUBA2 ta TUBA3 — 1o
YOTUPU €K30HM Ta TpW iHTpoHM. OgHAK HaNOiibIe
Bipi3HAIOTHCA Bif iHIIMX reHu o-TyoyniHy TUBA4 Ta
TUBAG6, oCKiIbKM BOHU MalOTh B CBOEMY CKJIaJIi JTUIIIE
TPU €K30HM Ta IIBa iHTPOHM, I IBa €K30HU Ta OIWH
IHTPOH BiAMOBiAHO. JIOBXXMHU €K30HIB KOJMBAIOTHCS B
Mexax 93—1259 m. H., a iHTpoHiB — 77—512 1. H.

PesynbraTi aHamizy €K30H-iHTPOHHOI CTPYKTYpHU
reHiB o-TyOyniHy O. sativa TOKa3ajiu, WO T[eHU
0s07g38730 Ta Os03g11970 MicTSITh MO I'SITh €K30HIB i
yorupu iHTpoHu, a Os11g14220 ta Os03g51600 ma0Th
YOTUPU €K30HMU Ta TPU iHTPOHU. JIOBXKMHU €K30HIB
CTaHOBJIATL 93—657 11. H., a iHTpoHiB — 81—1081 1. H.

Ienn  o-TyOynmiHy, 3akogoBaHi B  TeHOMi
L. usitatissimum, MiCTUIV TIepEeBaXKHO IT'SIThb €K30HIB
Ta YOTHPHM IHTPOHU. BUKITIOUEHHSM € JWIIe TeH
o-tyoyminy Lus10035422, mo mMae B CBOEMY CKJIAmi
YOTUPU €K30HU Ta TPU iHTPOHU. JIOBXKMHU €K30HiB
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Tabauys. AHani3 eK30H-IHTPOHHOI CTPYKTYPH TeHiB OL-TyOYIiHY
Table. Exon-intron structure analysis of a-tubulin genes

e 1 ex30H, IinTpon, Il ex3on, | Ilintpon, | IIl ek3on, | IIl inTpoH, | IV ex3on, | IViHTpoH, | V ek30H,
I. H. I. H. I. H. I H. I H. I. H. I. H. I. H. I. H.
Arabidopsis thaliana
TUBALI 113 160 215 512 200 72 509 86 316
TUBA2 93 462 235 93 371 85 654 - -
TUBA3 212 82 215 77 200 111 497 - -
TUBA4 93 409 606 83 654 - - - -
TUBAS 113 83 215 77 200 111 509 91 316
TUBAG6 93 198 1259 - - - - - -
Oryza sativa
0s07g38730 113 910 215 81 200 557 509 119 316
Os11g14220 93 892 235 86 371 112 657 - -
0s03g11970 113 436 215 443 200 1081 509 92 313
0s03g51600 93 946 235 86 371 108 657 - -
Linum usitatissimum
Lus10005705 114 452 215 77 200 82 509 109 319
Lus10020281 113 401 215 81 200 82 509 107 319
Lus10013765 113 335 215 86 200 204 509 129 316
Lus10035422 93 456 235 82 371 104 654 - -
Lus10031032 93 458 235 93 371 106 654 - -
Lus10039169 113 300 228 86 200 207 509 164 316
Solanum tuberosum
PGSC0003DMG400011537 93 4459 235 77 371 89 657 - -
PGSC0003DMG400030627 93 151 235 91 371 160 657 - -
PGSC0003DMG400001320 93 87 235 96 371 89 654 - -
PGSC0003DMG400008752 93 1266 235 79 371 78 654 - -
Solanum lycopersicum
Solyc08g006890 93 1136 235 79 371 77 657 - -
Solyc04g77020 93 950 235 88 371 90 655 - -
Solyc02g87880 93 102 235 91 371 94 654 - -
Solyc02g91870 94 279 235 95 371 157 657 - -

KOJIMBAIOTHCS B MeXax Bim 93 1o 654 11. H., iHTPOHIB —
Big 77 no 456 n. H. BapTo 3a3HayuTH, 110 JaHi 1010
MOILLIYKY Ta aHali3y TeHiB o-TyOyJiHy L. usitatissimum
Oyau HewogaBHO omnyosaikoBaHi (Pydiura et al.,
2018). OTpuMaHi HaMM pPe3yJbTaTu 3 HUMM ITOBHICTIO
Y3TOJIXYIOThCSI.

PesynabraTi aHajizy €K30H-iHTPOHHOI CTPYKTYpU
TeHiB O-TyOyiiHy S. fuberosum 3acBimdayloTh, IO BCi
TE€HU LIbOTO OiNKa MIiCTSATh MO YOTUPU €K30HU Ta TpU
inTponu. KinbKicTh map HyKJIeoTUIiB (1. H.) eK30HHUX
JNUISIHOK TeHiB o-TyOymiHy . fuberosum cxianae
93—657 1. H., JOBXWUHU iHTPOHIB — 77—4459 1. H. ¥V
reHowmi . lycopersicum BCi TeHU 0.-TyOyJliHY MaloTh IO
YOTUPU €K30HM Ta TPU iHTPOHU. [{OBXKMHU €K30HiB
reHIiB 0-TyOyJIiHY CKJIagaloTh 93—657 I1. H., TOBXUHHA
iHTpOHIB — 77—1136 11. H.
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JleTanbHi JaHi LIOJ0 €K30H-iIHTPOHHOIO aHalli3y
BCiX TeHiB O-TyOyJiHY, 3aKONOBaHUX Yy TeHOMax
A. thaliana, L. usitatissimum, O. sativa, S. tuberosum Ta
S. lycopersicum, HaBefieHi B TaOJIUIII.

3arajgoM, TIpeACTaBleHi  pe3yJbTaTh  aHali3y
€K30H-IHTPOHHOI ~ CTPYKTYpUM TEHiB  O-TyOyJliHY,
3aKOJ0BaHUX B TeHOMax A. thaliana, L. usitatissimum,
0. sativa, S. tuberosum Ta S. lycopersicum, TIoKa3aju,
110 OUIBIIICTh FeHiB MalOTh Y CBOEMY CKJaii Mo 4—5
eK30HiB Ta 3—4 inTponu. OIHaK € IeKiJIbKa BUHATKIB,
30KpeMa reH o-Tyoymniny A. thaliana TUBA6 MicTuTh
jmre 2 ek3oHu Ta 1 inTpoH, a reH TUBA4 — 3 ek3oHn
Ta 2 iHTpoHM. HaifimMmoBipHillle, Taka BiAMiHHICTb Y
CTPYKTYpi JTaHMX TEHIB IOB'SI3aHA i3 €K30TeHi3alli€lo
IHTPOHUX [UISHOK, YHACHiIOK 4YOro 3MiHIOETHCS
3UMTYBaHHS Te€Hy Ta iHTPOH, pa3oM i3 TIOPSO
pO3TalllOBaHUMM €K30HAaMU, PO3ITiZHAETHCS K OIHA
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| eK30H Il eK3oH Il exsoH IV eKsoH
ﬂ | iHTpOH Il iHTpOH Il inTpoH
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TUA_tin_F TUA_1in_R

Puc. 1. Cxema rena a-tyoymniny (TUA_lin_F ra TUA_lin_R — miciig Binmanry mpsiMoro Ta 3BOPOTHBOTO TIpaiiMepiB)
Fig. 1. Scheme of the a-tubulin gene (TUA_1lin_F and TUA_ 1lin_R designated annealing forward and reverse primers)

CyllJIbHA €K30HHa [AiIsHKa. SBuIle eK3oreHisallii
OMMUCAHO i JJig iHIIMX TeHiB OUIKiB LMTOCKEIETY
pPOCJIMH, 30KpeMa ISl TeHiB akTUHy Ta [B-TyOymiHy
(Kim et al., 2000; Pydiura et al., 2018). Oxpim Toro,
CIIOCTEPIra€ThCsl MEBHA CUCTEMHICTh Y KiJIBKOCTI Tap
HYKJIEOTU[IIB €K30HIB, a JOBXWHU IHTPOHIB y Mexax
OJHOrO BUIY 3HAYHO Bigpi3HSIOThCA. Lle cBiguuTH
PO TIEBHY KOHCEPBATUBHICTh KOMOYIOUMX [iISTHOK
TeHiB 0-TyOyJiHy Ta rinepBapiaOelbHICTh iIHTPOHHUX
MIJISTHOK. 3BakalouMd Ha OTpWMAaHi IaHi II0I0 €K30H-
IHTPOHHOI CTPYKTYPH T€HiB O.-TyOYJIiHY Y Pi3HUX BUIiB
BUIIIMX POCIVH, MOXXHA CKa3aTH PO MePCIeKTUBHICTD
BUKOPUCTAHHSI iIHTPOHIB LIUX TE€HIB 711 pO3pOOJEHHS
HoBoi ILP-mapkepHoOi cucTteMu.

3 wmetoto ctBopeHHs [JHK-mapkepiB, ski ©0
JNO3BOJIMJIM  OLIHUTU  TMOJiMOP(Di3M  TOBXKUHU
IHTPOHIB TeHiB (-TyOyJIiHy Ha MiACTaBi MOMEPEIHbO
31ificCHEeHOro BUpPiBHIOBaHHS, Oyja po3pobjeHa mapa
BUPOMIXKEHUX TipailMepiB 1is1  mipoBenaeHHs [1JIP.
3Baxaroun Ha Toi ¢akT, mo reH TUBAG6 A. thaliana
mictuth Juiie | iHTpOH, BUPOIXKEHiI IpaliMepu
minidbpaHi TaKUM YMHOM, 11100 OL[IHUTU MoaiMopdizM
NoBXUHU | iHTpOHY BCiX reHiB o-TyOyJiHy. [Tpsmuii
Ta 3BopotHuit mpaiimepu (TUA lin_F, TUA lin_R)
BiANaNIOIOThCS Ha KOHCEpPBAaTMBHUX AilsiHKax I Ta
II ex30HIB i AO3BOJSAIOTH MPOBOAUTH aMILTidiKallito
IUISHKW TeHa Oo-TyOyJliHy, IO po3TalloBaHa MixX
npaiitMepaMu Ta MicTuTh [ iHTpoH (puc. 1). 3Baxaouun
Ha TinepBapiabiibHICTb IHTPOHIB TEHIB O-TYOYJiHY,
MOXHa MepeadaynuTH NoaiMopdisM YTBOPIOBAHUX ITif
yac [TJIP ¢pparmeHTiB.

Ha pwmc. 2 mpencTaBicHi pe3yiabTaTH aHATi3y
A. thaliana, piznux coptiB L. usitatissimum Ta O. sativa
3 BHUKOpHUCTaHHsIM po3pobiieHoi JIHK-mapkepHoi
cuctemu. Ha 3pasky 1 nmokazano cneundiuyauii JJTHK-
npodinb A. thaliana TUKOTO TUILY, B IKOMY (PparMeHTH
IHTPOHIB  (-TyOy/JiHYy po3TalloBaHi B [iama3oHi
noBxuH 300—2 000 . H. HaitGinbin 9iTKi aMIUTiKOH!
iHTPOHIB MaloTh po3mipu 6u3bko 340 ta 607 1. H.
TakoxX CHoOCTepira€TbCsl yTBOPEHHS HM3KM MEHII
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qiTkux pparMeHTiB y aiamazoni 500—600 1. H. i 1BOX
aAMIUTIKOHIB po3MmipamMu 6au3bko 1371 ta 1666 1. H.
IIpupona mosiBM ocTaHHIX ABOX BEJIMKUX (DparMeHTIB
y AHK-npodini A. thaliana notpebye A0OaTKOBOTO
JOCIIIKEHHSI, OCKIJIbKM TaKi aMIUTIKOHU iHTPOHIB He
Oynu mnependavyeHi momepenHiM 6ioiHdOpMaliiHUM
aHaJli30M.

Pesynbrat  aHamizy  moiiMopdisMy  TOBXKWH
iHTPOHIB TeHiB O-TYOYJiHY B COPTiB L. usitatissimum
MpeacTaBaeHo Ha puc. 2 (3pasku 2—6). YTBOpeHi
¢parMeHTH iHTPOHIB PO3MOMIISIOTECS B Jiarnma3oHi
400—2000 m. H. Hng Bcix IpoaHami30BaHUX COPTIB
L. usitatissimum TIOKa3aHa TIOSiBa CITIJIBHUX aM-
IUTIKOHIB iHTPOHIB O-TYOYJIiHY, III0 CBiIUYUTL IIPO
yrBopeHHs  Buaocneuudivnux — JHK-npodinis.
Binburicts ¢parMeHTiB iHTpOHIB L. usitatissimum €
MoHOMOpdHUMHU, onmHak copT YapiBHwmit' (puc. 2,
3pa3oK 2) MICTUThb aMIUTIKOHM po3Mipom 754 Ta
1764 1. H., o BinpizHse JJHK-mpodinb nboro copty
Bin iHmumx. Takox copt 'CiBepcbkuii’ (puc. 2, 3pa3ok
3) MiCTUTD YHIKaTbHUI aMITIKOH JOBXUHOIO OJIM3HKO
336 n. H. HaitiMmoBipHillle, KIIIO PO3IIUPUTH BUOIPKY
copTiB L. usitatissimum, MOXHa BUSIBUTU OiJbIILy
KiJTBKIiCTh TOiMOPGHUX (hparMeHTIiB iHTPOHIB T'eHiB
O-TYOYJIiHY.

Pesynbratu ananizy mnonimMopdizMy noexuHu |
IHTPOHY T'eHiB 0-TyOyJliHy B pi3HUX copTiB O. sativa
nokasaHi Ha puc. 2, 3pasku 7—11. ¥V pesynbrati
nposeacHHs [1JIP-aHanizy aMIuliKoHu iHTpOHIB reHiB
o-TyOyniHy O. sativa po3MONIMTWINCH Yy LIUPOKOMY
nmiana3oHi Big 300 mo 2000 m. H. XapakTepHUM IJis
npoaHaiizoBaHUX 3pas3kiB (. sativa € Te, IO BCi
yrBopeHi JJHK-nipodini € yHiKalbHUMU 3a paxyHOK
PO3MOIiTY Ta KiTBKOCTI Bi3yalli3oBaHUX (hparMeHTIB
iHTpoHiB. MoOHOMOpPGHUMMU € Juile GparMeHTH
3 pgoBxXuHamu Omm3pko 590, 1177, 1539 Ta 1704
n. H. binburicte yTBopeHUx GparMeHTiB iHTPOHIB
BUSBUINCSA TodiMOpHUMU. 30KpeMa, y COpTy
TIpemiym' (puc. 2, 3pa3ok 7) HasiBHi mojimMopdHi
aAMIUJIIKOHU iHTPOHIB po3Mipamu Onu3bko 423, 425,
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Puc. 2. Enexrpodoperpama nponykris [TJIP JHK pocniun 3 mpaitmepamu no | iHTpoHy TeHiB a-TyOymiHy B Arabidopsis
thaliana, Linum usitatissimum ta Oryza sativa: 1 — A. thaliana — nukuii Tun; 2—6 — coptu L. usitatissimum (2 — "HapiBHuit',
3 — 'Cisepchbkuit', 4 — 'Kamensip', 5 — "Kypaska', 6 — '[BaniBcbkuii'); 7—11 — coptu O. sativa (7 — 'TIpemiym’, 8 — 'Koncyir',
9 — 'BikonT', 10 — "YIP-4970', 11 — "YIP-4558"). M — mapkep monexynspHoi macu O'GeneRuler™ 100 bp Plus DNA Ladder
(Fermentas)

Fig. 2. The electrophoregram of PCR products of the plants DNA with primers to the 1 intron of a-tubulin genes in Arabidopsis
thaliana, Linum usitatissimum, and Oryza sativa. 1— A. thaliana wild type, 2—6 — L. isitatissimum varieties, 2 — 'Charivnyi', 3 —
'Severskyi', 4 — 'Kamenyar', 5 — 'Zhuravka', 6 — 'Ivanivskyi', 7-11 — O. sativa varieties, 7 — 'Premium’, 8 — 'Consul’, 9 — "Vikont',

10 —'YIP-4970', 11 — 'YIP-4558'. M — molecular weight marker O'GeneRuler ™ 100 bp Plus DNA Ladder (Fermentas)

487 i 814 n. H., mpoTe BiACYTHili ¢parMeHT 343 m. H.
Takuit JHK-nipodine intponiB y copty 'Tlpemiym'
€ YHiKaJIbHUM Ta Bipi3HSI€ MOTo BiJ iHIIMX 3pa3KiB
y BuOipmi. 3aramom, JHK-mapkepu, 3acHoBaHi Ha
BUSIBJIEHHi moiiMopdizMy AOBXMHU | iHTpOHY reHiB
0-TyOyJIiHY, BIajio reHoTumyBaau coptu O. sativa Ta
MPOAEMOHCTPYBJIM 3HAYHY KiJIbKICTh MOJIMOPMHUX
aMILUTIKOHIB iHTPOHIB.

Ha puc. 3 npeacraBieHi pe3yabraTu aHalizy
nosiMmopdizmy TOBXKUHU | iIHTPOHY TeHIB O.-TyOyJIiHY B
coptiB S. lycopersicum ta S. tuberosum. JHK-mipodimi
m'ITU COpTiB S. lycopersicum TIpeACTaBICHI B 3pa3Kax
1-5 (puc. 3). YrBopeHi (parMeHTH iHTPOHIB TEHiB
O-TYOyJIiHY PO3MOMIIUINCS B IIMPOKOMY Aiara3oHi
noBxuH, Big 200 mo 2000 1. H. binbiicTh aMIUTIKOHIB
€ MOHOMOP(MHMMHU, OIHAK CIIOCTEPIra€ThCs IOsIBA
mojiMop(pHMX (parMeHTIiB IHTPOHIB TEpeBaXKHO ¥y
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BepXHili uyacTuHi enekrpodoperpamu Bim 1 000 mo
2 000 1. 1. Coin 3a3HaUUTH, TIIO COPT 'AMEPUKAHCHKUIA
cuHiit' (puc. 3, 3pa3okK 5) MiCTUTb AeKiJbKa YHiKaJIbHUX
aMIUTIKOHIB 3 JOoBXMHamMu 0u3bko 205, 268 Ta 396
M. H., IO 3HAYHO BiApi3HSIE Liell COPT Bim iHIIMX.
3arajioM KOXeH 3 MpoaHali30BaHUX COPTIiB, IO Mae
yHikanpHuit JTHK-nipodinb iHTpOHIB, Biapi3HSIETHCS
OJMH BiJl OJHOIO 3a PaXyHOK KiJIbKOCTI Ta pO3MOAiIY
aMILTiIKOHIB iIHTPOHIB TeHiB O.-TYOYJIiHY.

Takox Ha puc. 3 mnpomemoHcTpoBaHi JHK-
npoddisi iHTpoHiB 4 copTiB (3pa3ku 4—9) S. tuberosum,
npoaHaiizoBaHi 3 BukopucraHHaMm [IHK-mapkepis,
SKi BUSBISIOTH MOJIMOp(di3M T0BXWMHU | iHTpOHY
TeHiB 0-TyOyJliHy. YTBOpeHi aMIUIIKOHU iHTpPOHIB
BigyastizyBanucs B niarma3oHi 150—2 000 1. H. binburicts
¢parMeHTiB € MOHOMOPMHUMMU, X04a OYJIM TPUCYTHI i
mojiMopdHi pparmMeHTH. Y 3paska 9 copry 'BepHicax’
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HasgBHUI (parmeHT 410 . H., mo BigpizHge JHK-
npodinb LBOTO COPTY BiA IHIIUX. XapaKTEPHOIO
03HaKoI0 copty 'CBiTaHOK' € BiCYTHICTh IEKiTbKOX
amrutikoHiB y JIHK-nmpodini. 3araaom, 3a 10moMoroxo
JIHK -MapkepiB, 1110 OLIiHIOIOTh MOJIiMOP(hi3M TOBXKUH
IHTPOHIB TeHIB 0-TyOYJIiHY, BIajgocs qudepeHIlioBaTh
TeHOTUIIN Pi3HUX COPTIB S. fuberosum.

Otxe, pe3yJbratu MpPOBEIEHOTO aHaizy
CBiUaTh MPO Te, IO PO3POOJEHUIN TiAXiJ JT03BOJISIE
TEHOTUITYBAaTH Pi3Hi POCIMHU Ta imeHTUdiKyBaTH
mojiMopdisM HOBXWHM IHTPOHIB TEHIB O-TyOyJIiHYy
Ha MiXCOPTOBOMY Ta MiXBUAOBOMY DpiBHsX. Citig
3a3Ha4uTU, 10 psa yTBopeHux dparmentie JHK
3 BEJIUKOIO JOBXMHOI TOTpedye I0MaTKOBMX
JIOCITiIKEeHb, OCKIiJTbKM BOHU He OyIM TiepeadadyeHi
rnorepeaHiM 0ioiH(pOpPMaLITHIM aHaJli30M i 3a CBOEIO
MPUPOIOI0 MOXYTh OYTU TeTEPOIUMEPAMU.

BucHoBkun

3anporoHoBaHa HoBa ILP-mapkepHa cucrema, 110
JI03BOJISIE OLIIHUTHU MoJIiMOpdi3M noBXKHU | iHTpOHY
TeHiB O.-TYOYJIiHY Y Pi3HUX BUIiB pOCIuH. Po3pobiieHa
JAHK-mapkepHa cuctemMa € yHiBepcaJbHOIO i
A€ MOXJIMBICTb TIPOBOAMTH TCHOTUITYBaHHS Ta
nudepeHITialliio pi3HUX BUIIB (COPTiB) BUIIMX POCIUH,
MOEAHYIOYN B COO1 HaliHICTh, INBUAKICTh OTPUMAHHS
BUXITHUX JAHUX 1 MPOCTOTY IXHbOro aHaji3y. BoHa
MoxXe OyTM BMKOpUCTaHA [UII  MOJIEKYJISIPHO-
TEHETUYHOTO aHali3y BUILMX POCIUH i € TPOCTUM,
HagiiHUM iHCTPYMEHTOM MOJIEKYJISIPHO-T€HETUUHOTO
aHajizy, JKMii MOXHa BUKOPHUCTOBYBAaTHU SIK CaMO-
CTiliHO, TaK i B MOEIHAHHI 3 IHIIMMU MapKEePHUMU
CUCTEeMaMU.
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ITipko 5.B., ITocroBoiiToBa A.C., PabokoHb A.M.,
Kanadar JI.O., ITpusanixin C.M., binonoxxko 10.0.,
[Tipko H.M., biiom {.b. BuBuyenns noimopgizmy A0BKuHK
iHTPOHIB reHiB 0.-TYOYJIiHY SIK METOJ aHAJII3Y FeHeTHYHOT
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JY "IHcTuTyT XapuoBoi 6ioTexHosorii Ta reHomiku HAH
Ykpainu"

Bys1. Ocunoscbkoro, 2a, Kuis 04123, Ykpaina

Pospobieno ta BrnpoBamxeHo HoBuil Bup JIHK-mapkepis,
SIKi TPYHTYIOTBCSI Ha aHaJji3i nmojiMopdizmy | iHTpoHy reHiB
o-TyOyJiHy. 3ailicHeHO OioiHdOpMalliiiHUil MOILIYK TreHiB
o-Tyoyniny Arabidopsis thaliana, Linum usitatissimum, Oryza
sativa, Solanum tuberosum, Solanum lycopersicum. Ilokaza-
HO, 110 OiIBIIICTb TE€HIB O.-TYOYJIiHY MiCTUIM IO 4—5 eK30-
HiB Ta 3—4 iHTpoHM. BUsiBIICHO AeKibKa BUHSTKIB, 30KpeMa
reH o-Tyoyniny A. thaliana TUBA6 MicTuTh uiie 2 eK30HU
Ta 1 inTpoH, a reH TUBA4 — 3 ek3oHu Ta 2 iHTpoHU. BcTa-
HOBJIEHO, 1110 JOBXWHU iHTPOHIB 3HAYHOIO MipOIO Biapi3-
HSIIOTbCSI, HaBiThb Y MeXaX OIHOro BUIY. TaKoX BUSIBIEHO
MEeBHY CUCTEMHICTb Y KiJbKOCTI Map HYKJIEOTHUiB €K30HiB.
Ha ocHoBi naHux aHajizy eK30H-iHTPOHHOI CTPYKTYpU Te-
HiB 0-TyOyJIiHy pO3po0JieHO mapy YHiBepcaJbHUX BUPO-
JKEHUX MpaiiMepiB Ta MPOBEACHO OLIHKY MoJiMopdizmy
noBxuHU | iHTpOHY TeHiB 0-TyOyniHy B Arabidopsis thaliana
Ta pi3Hux coprtiB L. usitatissimum, O. sativa, S. tuberosum
Ta S. lycopersicum. IlokazaHO yTBOpeHHsI Bupocneuudiu-
Hux JHK-tmpodiniB, ki MicTim pi3Hy KiTbKiCTh aMILITi-
KOHiB | iHTpOHY reHiB o-TyOyjiHy. [lianma3oH BapiroBaHHSI
PO3MipiB aMILTIKOHIB (PparMeHTiB iHTPOHIB, HAMpPUKIAL Y
S. tuberoum, ctanoBuB 150—2 000 1. H. [Ipupona mosiBu Be-
nukux pparmentiB JHK (monan 1 500 m. H.) y enekTpodo-
PEeTUYHUX CIEKTpax MpoaHaJli30BaHUX BUAIB MOTpedye 10-
JIATKOBUX TOCHIIKEeHb, OCKIJIbKU Taki (h)parMeHTH B LILJIOMY
He TiepeadaveHi pe3yabratraMu 6ioiHhopMaliitHOro aHai3y.
BussneHo nojaiMopdizM 10BXUHU OKpeMUX (hparMeHTiB iH-
TPOHIB O-TyOyJiHYy cepen copTiB L. usitatissimum, O. sativa,
S. lycopersicum, S. tuberosum, 1110 TO3BOJUIO AUDEPEHILiIO-
BaTU ix Mix coboto. OTpuMaHi pe3yabTaTy MiATBEPIXKYIOTh
TMOLITBHICTh TOAIBIIIOT0 BUKOPUCTAHHS IOJIMOPGhiZMy
JNOBXWH | iHTpOHY T'eHiB 0-TyOyJIiHY JUIsi TEHOTUITYBaHHS Ta
OLIHKY T€HETUYHOI Pi3HOMAaHITHOCTI Pi3HUX BUIIiB Ta COp-
TiB BUlIMX pociuH. Po3pobnena JIHK-mapkepHa cucrema
€ YHiBepCcaJIbHOIO i MOEAHYE B cOOi HAMiMMHICTD, IIBUIKICTh
OTPUMAaHHS BUXiTHUX AaHUX i IPOCTOTY IXHBOTO aHai3y.

Kmouogi ciioBa: JIHK-mapkep, reHOTUITyBaHHS,
rnoJiiMmepasHa JIaHIIIoroBa peakilisi, Arabidopsis thaliana,
Linum usitatissimum, Oryza sativa, Solanum tuberosum,
Solanum lycopersicum
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IMupko £.B., [ToctoBoiitoBa A.C., Pabokonb A.H.,
Kanadar JI.A., ITpusanuxun C.H., beronoxxko 10.A.,
[Mupxo H.H., bitom A.b. N3ydyenune nosmmopgusma

JUTMHBI HHTPOHOB T€HOB (L-TYOY/IMHA KAK METO/ aHA/IN3a
reHeTnyeckoii 1uddepeHmanm pacTeHuid. YKp. 00T. XXypH.,
2018, 75(6): 576—584.

I'Y "UHCTUTYT NMUIIEBOI OMOTEXHOJOTUM Y TECHOMUKHI
HAH Ykpauusr"
yi1. OcurnoBckoro, 2a, Kues 04123, Ykpauna

Pa3paboran u BHeapeH HoBbil Bua JHK-mapkepoB, KoTo-
phle OLIEHUBAIOT MOJIMMOPGU3M | MHTPOHA TeHOB OL-TYOYJIM-
Ha. BeinmosHeH OGMonMHGOPMALIMOHHBIN MOUCK T€HOB (L-TY-
oymuHa y Arabidopsis thaliana, Linum usitatissimum, Oryza
sativa, Solanum tuberosum w Solanum lycopersicum. I1lokaza-
HO, YTO OOJIBILIMHCTBO T'€HOB (-TyOyJIMHA coaepKaT 1o 4—5
9K30HOB U 3—4 WHTpOHA. BbUTO BBISIBIEHO HECKOIHKO WC-
karodeHuit. Hanpumep, ren a-tyoynuna A. thaliana TUBA6
CONIEPXKUT TOJIbKO 2 3k30Ha U 1 uHTpoH, a reH TUBA4 — 3
9K30HA U 2 WHTPOHA. YCTAaHOBJEHO, YTO UIMHA WHTPO-
HOB 3HAYUTENbHO BapbUpyeT Naxe BHYTPU OJHOIO BUJA.
YuuteiBasi JTaHHbBIE aHAJM3a 9K30H-UHTPOHHOU CTPYKTYPBI
TeHOB 0-TyOy/TrHa, OblTa pa3paboTaHa Mmapa YHUBEPCATbHBIX
BBIPOXIEHHBIX MIPaiiMepoB U MPOBEACHA OLIEHKA MOJINMOp-
¢dusma mrHbL I MTHTpOHA reHOB O-TYOyMHA y A. thaliana n
Pa3IMUHBIX COPTOB L. usitatissimum, O. sativa, S. tuberosum,
S. lycopersicum. TlokazaHo Haauyue BHAOCTELM(MUUECKUX
JHK-nipoduneii, comepxkalimux pa3Hoe KOJIUYECTBO aMILIn-
KOoHOB | WHTpoHa reHoB 0-TyOynmHa. J{nama3oH BapbUpoO-
BaHUsI pa3MepOB aMIUIMKOHOB ()parMeHTOB MHTPOHOB Ha-
npumep, S. tuberosum, coctapisia 150—2 000 n. H. [TpuuuHa
nostBieHust 6obimx pparmerHToB JJHK (cBbie 1 500 1. H.)
B eJieKTpodopeTuyecKux CHeKTpax MpoaHaIU3UPOBAHHBIX
BUJIOB TPEOYeT IOMOJIHUTEIbHBIX UCCISIOBAHU, TOCKOJIBKY
Takre GparMeHTHI B 1IEJIOM He TIPeTyCMOTPEHBI Pe3yibTaTa-
MU OMOMH(MOPMALIMOHHOIO aHajiu3a. BbISIBIEH MOJUMOp-
(bu3M WTMH OTHEeNBHBIX (hPAarMEHTOB MHTPOHOB TEHOB O-TY-
OynrHa, 4TO TO3BOMWIO MUdGhEPeHIIMPOBaTh Pa3TUIHbIE
copta L. usitatissimum, O. sativa, S. lycopersicum, S. tuberosum
Mexny coboit. [TomydeHHbIe pe3yabTaThl TOATBEPXKIAIOT Iie-
JIec000pa3HOCTh MAIbHEUIIETO UCTIONh30BAHNS OIIEHKH T10-
nuMopdu3Ma 1juH I ”HTpoHa TeHOB O-TyOyJIMHA B Ka4eCTBe
yHuBepcaibHoi JIHK-MapkepHoOil cucTembl Mis1 MpoBeae-
HUSI TEHOTUTIUPOBAHUS W OIIEHKM T€HETUYECKOTO Pa3HOO-
Opas3usi pa3IMYHbBIX BUAOB (COPTOB) BBICIIMX PACTEHUIA.

Kurouessie cioBa: JIHK-Mapkep, reHOTUIIUPOBaHME,
rnoJuMepasHasl LenHas peakuus, Arabidopsis thaliana,
Linum usitatissimum, Oryza sativa, Solanum tuberosum,
Solanum lycopersicum
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Abstract. According to the Statute of the Ukrainian Academy of Sciences (UAS) of November 1918, the National Botanical
Museum and the Herbarium were the first to be created among scientific institutions at the Academy. It had to become a
scientific basis for conducting large-scale studies of the flora and vegetation of Ukraine and beyond. Through a series of
irresistible historical circumstances, this institution began to function only at the end of 1921. Until recently, it was believed
that during 1918—1921, when the National Botanical Museum and the Herbarium did not function due to the lack of premises,
staff and funding, accumulation of funds was not carried out. In 2017, among the reserve materials of the National Herbarium
of Ukraine — the Herbarium of the M.G. Kholodny Institute of Botany of the NAS of Ukraine (KW), a herbarium album
was discovered. This was a collection of herbarium specimens given in 1920 as a gift for the future Botanical Collection by the
Head of the UAS Office, a well-known Ukrainian Orientalist P. Loziev. After studying these materials it was established that
P. Loziev was not the collector of this set of plant specimens; the herbarium album belonged to the Cherkasy Forestry School
which functioned in 1888—1920 in Ruska Polyana village (now Cherkasy District, Cherkasy Region). At that School, students
were trained in forestry under the guidance of local foresters for two years. The album containing specimens of the natural flora
and cultivated plants collected in vicinities of Ruska Polyana in 1900—1910 was prepared as a teaching resource for students of
the School. At present, it comprises 190 herbarium specimens of the flora of Ukraine. This collection came to P. Loziev most
likely during one of the ethnographic expeditions in Cherkasy Region in 1920, when the School ceased to function. Thus, the
herbarium album donated by P. Loziev for the future National Botanical Museum and Herbarium is an important document of
the history of the National Herbarium of Ukraine (KW).

Keywords: herbarium, KW, Loziev, National Academy of Sciences of Ukraine, 1920

Supplementary Material. Electronic Suppliment (Table E1, Figure E1, pp. e1—e2) is available in the online version of this article
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Hayk, yBiiiimoB HauioHalbHUII OOTaHIYHUU My3eit
100-piuuro Hayionansnoi akademii nayk Ykpainuy | Ta repoapiii (Statut..., 1919). ¥V nporueci BUpoGieHHs

npuceésuyemocs | 34KOHOINPOEKTY ILOAO i€l yCTaHOBU mpodecop
O. @omiH HarojomryBaB, o "HarmioHaabHUIA
OoTaHiYHMIT My3eil Ta repbapiii 3 oOJamHAHUMU
KabiHeTaMu, KOJeKIisiMA Ta 0i0Ji0oTeKO0 MaB CTaTu
HAyKOBUM LIEGHTPOM, SKOTO He 3MoxXe OOiiiTh Hi
OIUH HAayKOBUU MpalliBHUK B LApUHiI MOPGOJIOTii,
cuUCTeMaTMKM Ta OoTaHiuHOi reorpadii’ (Zbirnyk..,
1919). 3Bepraioun yBary Ha Toi (paxT, 1110 repoapii mpu
My3esIX KiJbKiCHO MepeBaXaloTh Haja yciMa iHIIUMU
3i0paHHgaMu, BiH TMcaB: "...boranHiunmiti My3seit —
1Ie CKOpille CXOBOK JUISl TepOapHUX KOJEKIii, SK
HaCiHHBOBMX, TaK i crmopoBux pociuH" (Zbirnyk..,
1919; Istoria..., 1993). Asie 3a YMOB BOEHHOTO Yacy,
MOJIITUYHOI Ta EKOHOMIYHOI HeCTaOiIbHOCTI MiX
© H.M. LLIUSIH, 2018 MiINUCaHHSAM JOKYMEHTY IIpO HaMipu BUIIUTU

Pik 1918-i1 craB He TuIIe YaCOM, KOJIU Ha TOJTITUYHOMY,
€KOHOMIUHOMY, COLiaJIbLHOMY Ta CBITOINISIIHOMY
3/1aMi MOBCTaJIa He3allexkHa YKpaiHcbka JlepxkaBa, a it
POKOM, KOJIM MOTYXXHE 00'€THAHHS IHTEJIEKTYaJTbHOTO
MOTEHIialy HAyKOBUX 1 HOepXKaBHUX [iS4iB yMOX-
JIMBUWJIO CTBOPEHHS iHCTUTYLii HOBOTO TUIy —
YKkpaiHcbKoi1 akaaemMii HaykK, MOKJIMKaHO1 3a0e3MeunTn
HayKoBe IIATPYHTS  TEXHIYHOro i  colliaJbHO-
€KOHOMIYHOTO PO3BUTKY KpaiHu. 3rimHo mo § 7
Cratyty YAH, 3atBepmkeHoro HampukiHii 1918 p.,
IO TEpeJliKy YCTaHOB, IO TIEPIIOYEepProBO Maju
OyTu cTBOpeHi mpu Bigaini ¢izuko-mMaTeMaTUYHUX

Vkp. 6OT. KypH., 2018, 75(6) 585



OpUMIILIEHHSI, 10TaT, KOIWITU i c¢opmyBaTu Iepiii
KOJIEKIIii yCTAaHOBM TIPOMIIJIO Maiike TPU POKHU
(Shiyan, 2011a, ¢). 3a cmoBamu akagemika 1. 3eposa,
"Boraniunuii kabiner ta IlepGapiit YAH 3acHoBaHi
TiIbKM HampukiHoi 1921 p., micist oOpaHHa Ha
akanemika mpodecopa O. @omina [1 xxoBTHs 1921 p.],
sK1ii € ronoBoto Kabinety ta [epbapito” (Zerov, 1924).
ITicns HagaHHS HOBOCTBOPEHIN YCTAHOBI HAMPUKIHLI
1921 p. TUMYacOBOTO MPUMIILIEHHS Ta BUAUIEHHS 3
Kowmicii mo BuBUeHHIO (DJIOPU IBOX CHiBPOOITHUKIB —
I1. Okciroka ta JI. 3epoBa, 0y/10 NOKJIaAeHO MOYaTOK
nepmux BimoMux (poHmoBux 3i6panp (Instytut, 1971;
Virchenko, 2001; Shiyan et al., 2011). He3Baxatouu
Ha TIOBHY BiICYTHICTb 3arulaHOBAaHUX KOIUTIB JJIsI
Kab6inery, 3ycumisiMu IHOro HEYMCJIEHHOTO IITaTy
BxXe Ha Ioyatok 1922 p. Gyno 3idbpaHo 600 3pa3kiB
(repbapiit 1. CrozeBa 3 TanuumHu, KoJeKilii
C. €roposa, M. 3epona Tta Il. Oxcitoka 3 OKOJIUIIb
Kuesa). Mo kiHug 1921 p. ¢poHam HapaxoByBau
Bxe 4500 (5000) repbapHux apkyuiiB (Istoria.., 1993;
Shiyan, 2011b, ¢). 3 Toro 4yacy i morerep UUISIXOM
HAKOMWYEHHSI eKCIeIUIIiIHHUX MaTepialliB, OOMiHY,
nepeaadi Ha mocTiliHe 30epiraHHsI IIpUBaTHUX 3i0paHb
Ta KOJIeKIill pi3HUX po3(OPMOBAHUX YCTAHOB,
HaBYaJlbHUX 3akKJaliB, My3eiB TOILIO HeBEJIUKe
KabiHeTHe 3i0paHHs1 mpu YAH mneperBopuiocs Ha
MOTY>XHY HayKOBY KOJIEKIIil0, SIKOIO Ha ChOTOJHI €
HauionanbHuii repbapiii Ykpainu (KW) — Iep0bapiii
Incruryry 6oraniku HAH Ykpainu 3 poHmom maitke
2 MJH 263 Tuc. oguHuub 36epiranns (Instytut.., 1976;
Virchenko, 2001; Krytska et al., 2002; Shiyan, 2008,
2011b; Shiyan, Karpiuk, 2016).

Jlo OoCTaHHBOIO 4Yacy BBaxajaocs, IO BIPOMAOBXK
1918—1921 pp., xomm HamioHanpHmMiti OOTaHIYHUIA
My3eit Ta [epOapiit uepes BiICYTHICTb MPUMILLIEHHS Ta
LITAaTy iCHYBaB HOMiHaJIbHO, poboTa 3 (POopMyBaHHS
iioro ¢doHmiB He mpoBoawiaacs. I[lpoTe HellogaBHO
cepen marepianiB 3amacHukiB KW, 1mo mnpoxomguiu
ONpAalllOBaHHS ISl TIEPEBEACHHSI [0 OCHOBHOTO
¢doHmy, BUSABIEHO 30ipKy 3pa3KiB, sKa 3acBiguuia
daxt nepenaui B 1920 p. Il. JlosieBum Matepiani
JIJIsT MaiiOyTHBOI OOTaHIYHOI KOJEKIIil, TOOTO IIe A0
MoyaTky O(MiliifHOro BiIKPUTTS 3raflaHOl YCTaHOBU
VAH.

JlocnimKeHHsT 3ragaHoi 30ipKy 3pas3KiB CyIMHHUX
pOCvH TIpoBeAeHO Ha 0a3i HauioHanbHOro repoapito
Vkpainrm (KW) 3a MeTommkoro, 3amporio-HOBaHOIO
HaMM MiJ 4Yac BUBYEHHS MEMOpiaJlbHOI KOJIeKIIii
K.E. Kimi6epa (Shiyan et al., 2013) Ta B mogaibIiomy
anpo0OBaHOI Ha iHIIMX iMeHHUX 3i0paHHsIx KW
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(Shumilova, Fedoronchuk, 2013; Shiyan, Karpiuk,
2016, 2017). Tomy npu AOCHimKeHHI L€l KOJeKLii
3ailicHeHo nomyk y lLleHTpaibHOMY [ep>KaBHOMY
apxiBi-My3ei JiiTeparypu i MWUCTelUTBAa YKpaiHU
(LIJIAMJIM), apxiBHUX i TiTepaTypHUX MaTepialiB 1JIst
BCTAHOBJIEHHSI OCOOM NapyBaJlbHUKA Ta 3'SICyBaHHS
icTopii cTBOpeHHS i1 (PYHKITIOHYBaHHS LIbOTO 3i0paHHS.
TTpoBeneHo TexHiUHE OMpalloBaHHS, iHBEHTapU3allito
Ta KaTajorizalilo MaTepiajliB 3a CTaHIapTHUMU
Bumoramu (Bridson, Forman, 1998), a Ttakox
TaKCOHOMiUHe BUBUEHHS BCiX 3pa3KiB i€l 30ipku. ITin
Yyac iXHbOTO KPUTUIHOTO OIPAIfOBaHHS BUIOBI HAa3BU
POCJIMH Y3rOIKEHO i3 CYYacHOI HOMEHKJIATypOlO
(Mosyakin, Fedoronchuk, 1999; http://www.ipni.
org/, http://www.tropicos.org/, etc.). 3a MaTepialaMu
TOCTiIXXKEHHSI CKJIaJAeHO KaTajor KoJekirii (tads. E1)*.

Cepen maTepiasiiB 3almacHUKa CYAWHHUX POCIUH
HauionansHoro rep6apito Ykpainu (KW), BigiopaHux
IUJI miepeBeieHHs B ocHOBHUM donm y 2017 p., dyno
3HalaeHO 30ipKy, o(OpMIIEHY Y BUIJISIAI CreLialbHO
BUTOTOBJICHOTO a/lbOOMY, BKJIAIEHOTO B TPUOOPTHY
KapTOHHY Namnky-@Qymisip TEeMHO-3eJICHOTO KOJIbOpY.
Amsoom (0,205 x 0,39 M) ckmamaeThes 3 41-1o 30mmTa
3 TOHKOTO KapTOHY, 31UTOro BpyuHy (puc. El, a, b).
KinpkicTh 301IMTIB y TIaIllli BiANOBiga€ KiJIbKOCTI
POIVH KBITKOBUX POCJIMH, MpeacTaBieHuX B Hiil. Ha
MeplIiil CTOpiHLI KOXHOIO i3 30IIUTIB APYKAPChKUM
CIOCOOOM HAMMWCAHO Ha3BYy POAUHU JATUHCHKOIO
Ta POCIMCHKOIO MOBaMM; Jaji Bil pyKM MogaHO Ii
3arajbHy XapakKTepPUCTHUKY, 2 Ha HACTYITHUX CTOPiHKAX
BMOHTOBAHO 3pa3Ky IIPEACTaBHUKIB pPOAUHU i3
3a3HAuEHHSIM ixHiX Ha3B (puc.l). 3arajgbHa KiJIbKiCTh
3pasKiB aJb0OMy Ha ChOrojHi ckiagae 190 oguHULb
36epirannst (tadun. E1, puc. E1). iMoBipHO, 1110 ars60M
JIMIIOB A0 HAC HEe Y MOBHil KOMIUIEKTalliil, OCKiIbKU
TKaHWHHI 3'€THAHHS MiXX 00pTaMU Ak po3paxoBaHi
Ha OisbIIi 00csTM MaTepiaiiB; HU3Ka 3pa3KiB BUpizaHa
31 CTOPIHOK 30IIUTIB (HAMPUKJIIaA, Y 301UUTI BUITYYeHI
3pa3Ku MpeIcTaBHUKIB Scrophulariaceae: Antirrhinum
majus L., Melampyrum pratense L., Digitalis ambigua
Murray (= D. grandiflora Mill.)). B anpb0oMi TOBHiCTIO
BIIICYTHiI MaTepiald TaKUX YUCEJIbHUX POIMH (hjIopu
Vkpainu, gk Asteraceae, Fabaceae, Rosaceae Ta iH.
Ha 30BHIilIHII MOBEepXHiI BEPXHbOI KPUILKMU MaIKu
Bim pykm Hamucano "ITomapyHok Axkamemii Hayk Bim
I1. JlosieBa. 1920 p.", a Ha BHYTPIIIHIA — MiCTUTbCS
mTeMIiesib 0iomiorekn YepkachbKoi JIiCOBOI IIKOJIN.

* Tabnuuo E1 ta Puc. El nuB. y eneKTpoHHiil Bepcii
crarTi Ha caiiti https://ukrbotj.co.ua/archive/75/6/585
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Fig. 1. An example of the typography of the first page of the internal section of the Herbarium Album.
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OCKiTbKY TIpEACTaBJICHI B TAIMIli 3pa3kKu HE MAaloTh
BiZOMOCTEN PO Miclle Ta TOUHU 1 Yac iXHbOTO 300Dy, TO
came JIaHi, OTpUMaHi B pe3yJIbTaTi MOIIyKY iH(popMmarlii
PO 0co0y-napyBaibKa Ta yCTAaHOBY, SIKiil B MUTHYJIOMY
HajiexaB aJIbOOM, Aaju 3MOTY 3pOOUTH BUCHOBKMU TIPO
MOXOMXKEHHS i€l repbapHOi 30ipKH.

Ha ocHoOBi JniTepaTypHMX Ta apxiBHUX IXKepell
BCTaHOBJICHO, IO JapyBaJIbHUKOM IOCIIIKYBaHOTO
repdapHOro aJb00My BUSIBUBCSI KUSIHUH, YKpPaiHCHKMIA
CXOMO3HaBellb, IIepeKiagady, eTHorpad, KaHaumaT
dinongoriunux Hayk IlaBmo Hwukudoposuu Jlosie
(1894—1981). Buxoneup i3 cim'i 3ami3HMYHUKA, BiH
0 3aKiHYeHHIO TpeThoi KMiBChbKOI riMHa3ii HaBYaBCS
Ha  opuaudHoMmy  (akynabreTi  MOCKOBCBLKOTO
yHiBepcuTeTy I omHouyacHo B JlazapeBCchKOMY
iHCTUTYTI cximHuX MoB (MockBa) mim KepiBHUIITBOM
npodecopa A. Kpumcbkoro. Ilicast Tpane3yHacbkoi
ekcrienuitii (1917), B skili pa3oM i3 HacTaBHUKOM
I1. Jlo3ieB mocniaxyBaB CTAPOXUTHOCTI Ta PyKOIUCH
Typeuuunu, B 1918 p. 3a kionoraHHs A. Kpumcbkoro
iioro 3ajuileHo Ha Kadeapi ipaHCbKO1 inosorii
JlazapeBcbKOro iHCTUTYTY ISl TATOTOBKM POOOTU
Ha 3m00yTTSI 3BaHHS Ipodecopa. 3a yac HaBYaHHS
I1. JlosieB cTtaB OOHWUM i3 HE3MiHHUX MOMIYHUKIB
A. Kpumcekoro, a 3rogoM BHKOHYBaB OO0OB'SI3KU
ioro ocobuctoro cekperaps (Zlenko, 1991;
Skhodoznavstvo..., 2011). Tox, y 1918 p., xomu
B. Bepnancekuii 3ampornoHyBaB A. KpuMcbKomy
nepeixatu g0 KueBa Ta 0cOOMCTO B3SITHM Yy4yacTh B
opradizauii YAH, pasom 3 yuuTesnem mnepeixaiu Tpu
iioro y4yHi-cxomo3HaBlli, cepen sakux 0yB i I1. Jlozies.
CaMe Ha OCTAaHHBOTO OYJIO TOKJIAACHO OOOB'S3KH
3 oOpraizailii TepeBe3eHHs 0coOUCTOl 0ibaioTeKMU
A. Kpumcekoro (mpmbau3Ho 20 Tuc. TOMIB), sIKa
ctana ocHoBoto KabGiHeTy apabo-ipaHCbhKOi (isosorii
ta Tiopkosiorii mpu YAH (Tsygankova, 2006, 2008;
LHJIAMIIM VYkpainu, ¢. 542, om. 1, crip. 20, apk. 13—
13a). I1o mpuizmy no pimHoro Kuena I1. JIo3ieB mmorpa-
MUB i MoOitizaltito 10 J1aB YepBoHOI ApMii Ta MPOBiB
Ha ¢dpoHTi miBTOopa poku (Zlenko, 1991). IToBepHyB-
LIKCh 10 poboTH, 3a HopyuyeHHsIM A. Kpumcbkoro —
Ha Toi 4Jac BueHoro cekperapss YAH (1918—1928),
I1. Jlo3ieB 3aiiMaBcsl opraHizallilHUMU MUTAHHIMU B
Akajemii HayK Ta BiJJaHO MpaloBaB HaJ CTBOPEHHSIM
KMIBCbKOI IIKOJM CXOMO3HAaBCTBA. Tak, YIPOIOBX
1920—1933 pp. BiH oyosioBaB KaHuespito I1pe3umii
YAH (BYAH), y 1926—1928 pp. npaiioBaB HayKOBUM
cniBpobiTHukoM KabiHeTy apabo-ipaHchKoi ¢inoorii
Ta TIopKosorii mpu Icropuko-dinonoriuniii kKadempi
BYAH. 3 1926 p. ITaBno HukugopoBud cTaB 4jIecHOM
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IIpasninaa KuiBcbkoi ¢inii BceykpaiHCbKO1 HayKOBO1
acollialii cxom03HaBCTBa, rosioByBaB Ha KHiBCbKMX
Kypcax cxigHux MoB (T. 3. "CemiHap cXimHMX MOB"),
Jie BUKJIaZaB MEePChbKy Ta TYpelbKy MOBH, YMTaB KypC
"Kynsrypa ta mooyr Cxomy" (Tsygankova, 2006, 2008;
Skhodoznavstvo..., 2011). JlikBigauisi paasHCBKOIO
Biagoio B 1931—1934 pp. rymanitapHux yctaHoB BYAH
yepe3 chabpukoBany cripaBy npo CITiJIKy BU3BOJIEHHS
VYKpainu Bimouiacs Ha KUTTi 6araTboX HayKOBIIiB TOTO
gacy. B 1933 p. II. JlozieBa Oyno 3aapemiTtoBaHO Ta
BucaaHo 1o Tamxkukucrany (Zlenko, 1991; Tkachenko,
2010; Skhodoznavstvo..., 2011). ITicis peabimitalrii BiH
TIPUIAHSIB 3aITPOILIEHHST TaIKUIIBKUX KOJIET BUKJIAIaTh
B CraniHabaacbKoMy Jep>KaBHOMY IeAaroriaHoMy
iHCTUTYTI  (HMHiI  XyIKaHACBKUUM  IepKaBHUA
YVHiBepcUTeT iMeHi akageMika bobomkana Tagypona,
Hyuan6e, TamxukuctaH), ne B 1952 p. 3axuctus
nucepraittito 3 ¢inosorii. [Tomep I1. JlozieB y 1981 p. B
Hyman6e (Zlenko, 1991; Shodoznavstvo..., 2011). Tox
HayKOBi iHT€peCH 1IbOr0 BYEHOTO OYyJIM TMOB'sI3aHi He 3
0OTaHiKOI0, a BUKJIIOYHO 3 iCTOPI€IO Ta JIiTepaTypolo
Ilepcii, 30kpeMa AOCTIIXKEHHSIM TBOPUYOCTi KjacHKa
MepPChKOoi ¥ TaKUIbKO1 Jitepatypn Omapa XaiisiMma,
py6ai skoro B 1928 p. came I1. JlozieB ynepiie nepe-
KJIaB YKPaiHChKOIO MOBOIO.

Yepkacbka JjicoBa 1IKojia, 0OibGjioTeli  sIKOi
HaJlexkaja JOCHiIKyBaHa repbapHa 30ipka, Oyria
3acHOBaHa B 1888 p. Ha OCHOBI MiC1IEBOIO JIICHUILITBA Y
c¢. Pycoka IMonsHa binosipchkoi Bosocti Yepkacbkoro
noBiTy KuiBchkoi ry0epHii (HUHI YepkacbKuii p-H,
Yepkacbka 0071.). Bona Oyma mnignmopsiikoBaHa
Kueso-IloainbcbkomMy ymnpaBliHHIO 3eMJIepOOCTBa
i JgepxkaBHOro MmaiiHa MiHicTepcTBa 3emiiepoOCTBa
Pociticekoi Immepii (Istoria..., 1972; Derzhavnyi...,
2010). Lle omuH 3 23 TaKk 3BaHUX HMXYUX JiCOBUX
HaBYaJIbHUX 3aKjJadiB, 110 Oy BiIKPUTI BIIPOJOBXK
1835—1896 pp. y Pociiicbkiii Immiepii pu gicHUIITBax
JUIST MIATOTOBKM JIICOBMX KOHAYKTOPiB (ITOMIYHUKIB
JicHnyoro). HaBuaHHS TyT MpOBOAUIIOCS YIPOIOBXK
IBOX PpOKiB 3a IPOrpamMoro, 3aTBEPIKECHOIO
MiHicTepcTBOM, KiJIbKiCTb Y4YHIB Ha Kypci He
nepeBuiyBaia 15 oci6. YuHi 3m00yBaiy MpakTUYHI
HaBUYKM pOOOTU TMil KEPiBHULITBOM MiCLIEBOTO
JIiCHUYOro, sIKMii BomgHoyac ouojoBaB Illkony, Ta
aBox ioro momiuHukKiB (Dobrovlianskyi, 1890—
1907). 3a tux yaciB Yepkacbka JicoBa 1IKoJjia Oyja
TMOMYJISIPHUM TIpoheciiiHMM HaBYaJIbHUM 3aKJIaIOM,
B HbOMY, HaIlpUKJIaj, 3100yB OCBITy 0aTbKO BiIOMOTO
(bpaHITy3pKOTO OaneTMeiictepa YKPaiHCHKOTrO
noxomkeHHs1 Ceprig Jludaps — Muxaiino AxoBuu
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JIuxsap, saxmit 3 1944 p. mpamroBaB Ha Pi3HUX
iHXXEHEepHO-TeXHIYHUX mnocagax Yy boraHiuHOMY
canry AH YPCP (auni HauioHanpHUii O0TaHiUHMIA
can iMmeni M.M. Tpumka HAH VYkpainu) (Kurinna,
2011). ¥ 1920 pp. Illkona (akTUYHO NPUITMHUIA
cBoe dyHkuioHyBaHHd. B 1928 p. Ha oOcCHOBI
KOJIUIITHBOTO JIICOBOTO TOCMOAApCTBa OYJI0 CTBOPEHO
PycbkononsiHCbKE  JIICHULITBO, $IKE Ha CbOTOMAHI
3atimae monty 4 tuc. 950 ra, i Bimome sk "Hepkacbkuit
JicoBuit 6ip". TyT cepen iHIIIOTO 30epeTarcs ONMHNYHI
exsemiuisipu Juglans nigra L. Bikom g0 100 pokiB Ta
BUCOKOIIPONYKTUBHI HacamkeHHs Pinus sylvestris L.
ta Quercus robur L. Bikom 200 pokiB (Konovalenko,
Karastan, 2006). Hwuni Ha Tepuropii JiCHULTBA
"YepkacbKuil JIicOBUI1  Oip", MiAMOPSAKOBAHOTO
cinbpani c. Pyceka IMonsiHa, 3HAX0nAThCs ABA 00'€KTH
3anoBigHoro GoHay YkpaiHu: PycbKOMOJSHCHKUN
OOoTaHIYHMIT 3aKa3HUK 3araJIbHOIEeP>KaBHOTO 3HAUYEHHS
(166 Ta) Ta PycbKOIMOJSHCHKMI TMPUOOTOTHUM
JNaHamadTHUR 3aKa3HUK MiclieBOro 3HaueHHs (74 ra).
BoTaniuyHMiT 3aKa3HMK CTBOPCHO 3 METOIO OXOPOHU
nonyasuiit Daphne cneorum L., Pulsatilla pratensis (L.)
Mill. s. 1. Ta Neottia nidus-avis (L.) Rich., BkmoueHux
y UepBoHy kHUTYy YKpainu (Chervona knyha..., 2009),
a TakoX 30epexXeHHs KOMIUIEKCY POCIMHHOIO it
TBAPUHHOTO CBiTYy YaCTMHU 60POBOI Tepacu p. JHinpo
(Konovalenko, Karastan, 2006).

3Baxawouu Ha Oiorpadito II. JlozieBa Ta Koo
loro HaykKoBMX iHTepeciB, i3 BIIEBHEHICTIO MOXHAa
cKasaTu, 110 BiH HE € KOJIEKTOPOM LIbOTo TrepOapiro,
a Juiie ocobolo, sika Tepefaja 10 KOJEKIilo Iis
dopmyBanus douHzaiB "HamioHanbHOro 0OTaHIYHOTO
myseto Ta IepOapiro” mpu YAH. ocnimxyBaHuit
abOOM, KW Ma€e BCi 03HaKU y4OOBOTO, MMOBIpHO
BUrotopiaeHuit y Yepkacebkiit JicoBili IIKOM i
CIYITYyBaB HAOYHUM TIOCIOHMKOM IIJIT BUBUYCHHS
cTyaeHTamMu MicueBoi daopu. OxkpiMm 6i6ai0TeUHOTO
IITEMIIeNIsI, Ha KOPHUCTh IIBOTO CBiTYUTBH, 30KpeMa,
KOMIIO3MIIiSI BWIIB POCIWH, TIPEACTaBICHUX Ha
cTopiHKax amboomy. Tak, cepen repdoapHUX 3pasKiB
repeBaxaloTh MPeACTaBHUKHN yKpaiHcbKoro JlicocTerry
Ta iHTpa3oHaJbHi BUAU, SIKi 3BUYAIHO MOIIUPEHi Ha
tepuropii Yepkammun, Hanpukian Alisma plantago-
aquatica L. (KW001002555), Anthriscus sylvestris (L.)
Hoffm. (KWO001002534), Aristolochia clematitis L.
(KW001002593), Jasione montana L. (KW001002629),
Juncus effusus L. (KW001002651), Lepidium ruderale L.
(KW001002599), Luzula campestris (L.) DC.
(KW001002649), Melica nutans L. (KW001002668),
Nardus stricta L. (KW001002671), Oberna behen (L.)
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Ikonn. (KWO001002566),  Veronica  verna L.
(KW001002518) Tomo. (Electronic Supplement
El). Tyt TakoX mpencTaBlieHi CiIbKOTOCIOAapChKi
Ta JEKOpAaTUBHiI pociuHu, Hanpukian Campanula
alliariifolia ~ Willd.  (KW001002627),  Hordeum
distichum L. (KW001002653), Raphanus sativus L.
(KW001002607), Secale cereale L. (KW001002652),
Syringa % persica L. (KW000129302), Viola tricolor L.
var. maxima hort. (Viola * wittrockiana Gams,
KW001002621), Verbascum chaixii Vill. 'Album’
(KW001002511), Zea mays L. (KW001002654) Ta iH.
(ta6n. El, puc. E1). HasiBHiCTh OIMCOK y TEKCTaX Ta
MOMWJIOK Y BU3HAYEHHi BUMIIB CBiIYWUThL MPO Te, IO
IaHUi repOapiit 30upaBcsl aMaTOPChKUM CIIOCOOOM
i He ompalboByBaBcs 3 HaykoBoio Metoro. Ilomo
yacy CTBOPEHHSI OOCIIJIXyBaHOTO repbapiio, TO,
He3BaXalouu Ha TOBHY BIACYTHICTb Ha CTOpiHKax
arpOoMy Oyab-sIKMX JaT, y pe3yJbTari aHajizy
IPYKOBAaHUX Ta PYKOIMCHUX TEKCTiB, 3OIINUTIB
Ta oGOpMJIEHHSI anbOOMy, MPUITYCKAEMO, IO BiH
BuTOTOBJICHMI yrpomoBxk 1900—1910 pp. OueBugHO,
mo BiH motpanuB go II. JlosieBa B 1920 p. 3a yaciB
VYHP, ockinbku 3po0OieHuii BYEHMM Hamuc Ha
BEpXHilf KpHUIIIi TIankKyd BUKOHAHO YKPaiHChKOIO
MOBOI0, B TOI Yac SIK BCi iHIII TeKCTU (aKUUACHTHUMI
TANOrpad)CbKUi APYK 3arojOBKiB MEPIINX CTOPiHOK
30LIMUTIB, PYKOIIMCHI KOPOTKi  XapaKTepUCTUKU
pPOIVH Ta Ha3BU BUIIB) MOAAaHiI POCICHKOIO MOBOIO,
sKa BHUKOPHCTOBYBajacsi B JepXKaBHMX 3aKjamgax
toro yacy. Ilpudyomy pocCiiicbki TEKCTM HamucaHi
3a mpaBwiaaMu cTapoi opdorpacdii 1ie 10 MOBHOI
pedopmu 1917—1918 pp. KopoTki 3arosoBkm [0
KOXXHOTO 30IlIMTa OJHOTMITHOTO NM3aiiHy HaIucaHi
TpboMa pizHuMHU IpudTamu (puc.l, puc. E1, b). Ing
IpyKy cioBa "CeMelicTBO" Ta i10r0 Ha3BM POCiiICHKOIO
MOBOIO (Hamnpukiam, "MapeHOBHIS') BUKOPHCTaHI
OpycKkoBi  (erumeTchbKi) IIpUDTU, TMPUYOMY, B
MEePIIOMY BUITAAKY IIPUMT TIPSIMUIA, 3 TTOTOBIIICHHSIM
i HaKJIaJaHHSIM TPaBipyBaJIbHOTO JAEKOPY, B IPYTOMY —
JIEKOPATUBHUI TIOTOBIIEHMIA KypcuB. JlaTMHCBKI
Ha3BU POJMH HAIMCaHi TOHKUM, MIPSIMUM, TTOAIOHUM
JI0 TOTUYHOTO (0€3 OPYCKOBUX €JIEMEHTIB) HIPUMTOM.
Taky KOMIIO3UIIiI0 aKIUAEHTHUX KEIJiB TpaauLiiiHO
BUKOPUCTOBYBAJIU y IU3aliHi MauX ApYKOBaHUX (hOpM
100U BIKTOPiaHCHKOTO CTUJIIO, & caMe MOro HaINpsIMKY
Arts & Crafts (1850—1900 pp.), sgxuii mnepenyBaB
monepHy (Krychevskyi, 2000; Heller, Chwast, 2011).
Xoua MpsSIMUX IOKYMEHTAIBHUX CBiTYEHb TTPO TE, STK
came repbapHuii anpoomM YepkachKoi JicOBOI IIKOIU
notpanus no I1. JlozieBa, He 3HaliaeHO, TTOPiBHIBIIN
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Bimomi icrtopuuHi ((akTH, MOXHA TIPUITYCTUTHU
HactynHe. Ak 3ragaHo Buiue, I1. JlozieB TpuBanuii
yac OyB ocobuctuM cekperapem A. Kpumcbkoro, a
micys ixHporo nepeizay 1o Kuesa 3 1920 poky BiH He
JIVIIe BUKOHYBaB O00OB'SI3KM royioBU KaHuespii YAH
(BYAH), a if cTaB He3aMiHHUM ITOMi9YHHUKOM i IPYrOM
nns ceoro Bumtensi. Came I1. JlozieB OyB ogHUM 3
TUX HebaraThboX, XTO O CBOTO BJACHOTO aperiTy
ninTpuMyBaB A. Kpumcbkoro, sikoro micias 1930 p.
OyJI0 BiICTOPOHEHO BiI POOOTH AK "TIOCTiIZOBHOIO
BOpOTa MapKCHCTCBHKO-JICHIHCHKOI icTopii” (Zlenko,
1991; Tsygankova, 2006, 2008; Shodoznavstvo..., 2011).
Bimomo, 1110 OKpiM CXOJ03HABYMX i JIIHIBICTUMHMX
nochimpkeHb A. KpuMcbKuii TpoBOaUB eTHOrpadiuHi
po3Bigku Ha YepkaluHi, B T. 4. y M. 3BeHUTOPOIKA,
JIe TIPOMIIIIO MOT0 TUTUHCTBO, KyIH BiH IIPHUI3INB IO
6atbkiBy 1920—1930 pp. Tyt itoro 6ys0 3aapelIToBaHO
20 numHg 1941 p. Tyt vacto mepedysaB i I1. Jlo3ieB
K YYaCHUK eTHorpaiuHMX eKCHeAuLIii, SKuii
MiATpMMYBaB BUMTEJISI B 4YacM TOHiIHHSI Ha HbBOIO
(Matvieieva, 1996; Matvieieva, Tsygankova, 1997;
Tsygankova, 2006, 2008; Krymskyi, 2009). Otxe,
MM TIPUITYCKA€EMO, IO came TIif Yac eTHorpacdiyHux
JocimkeHb 10 pykK A. Kpumcekoro it I1. JlosieBa
notpanwin  0i0mioTeyHi Matepianu  Yepkachkoi
JIiCOBOT IKOJIH, sika ctaHoM Ha 1920 p. dhakTuuHo Oysa
po3dopmoBaHa. 3romom came I1. JlozieB nepenas Lieit
repbapHuii anboom 10 YAH, ockiibKu SIK MpaliiBHUK
Akajemil BiH po3yMiB BaXXJIUBICTh TaKWUX MaTepiajliB
17 (popMyBaHHST (DOHIIB LIOWHO 3aTBEPAXKEHOTO J10
cTBopeHHs HallioHanbHOro GOTaHIYHOTO My3€l0 Ta
rep0Oapito.

Bignaiimenuii repbapHuii annboM Yepkacbkoi
JicoBoi KoM, akuii 0yB nepenanuii I1. JlosieBum y
1920 p. mo YAH, € cBimueHHsSIM poOOTH, sIKa Belach
B Akazemii HayK HaJ CTBOPEHHSIM MarepiaabHO-
TeXHiUHOI 0a3u s 3a0e3rledyeHHs] IPOBEIEeHHS
HayKOBMX HOCTiIKEeHb B YKpaiHi B pPi3HUX Tally3six
3HaHb, B TOMY 4MCJi OoTaHili. SIKIIO M0 ILHOTO
yacy Oyno Bigomo, mo ¢ouau HauioHanbHOTO
repOapito Ykpainu — IepOapito [HcTuTyTy GOTaHiKU
iMm. M.T. Xonognoro HAH VYkpainu (KW) 6epyTh cBiit
noyaTok Bin rep6apito I1. Cro3eBa, 3ibpaHoro B 1914 p.
Ha Tammumni, Ta 300piB C. €ropona, M. 3epoBa ii
I1. Okciroka 3 okonmuik Kuesa (Istoria..., 1993; Shiyan,
2011b, c), To Ha CbOTOAHI O CKJIay MEPIITUX KOAEKIIil
KW MmoxHa gonyuutu it Tepbapiii Yepkacbkoi JlicoBo1
LIKOJIH.
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Tlonaku

Mu BHCIIOBIIOEMO INMPY ITOASKY HAIIMM KojieraM K.0.H.
I. Onbmiancbkomy Ta K.0.H. I. BeaHapchkiii 3a goromory
MpYU BU3HAYeHHI TipencTtaBHUKIB Cyperaceae ta Poaceae, 3
JIOCJTIIXKYBAHOTO aJlbOOMY POCJIMH, a TakKoX K.0.H. I. boiiko
Ta K.0.H. B. [aiioBili 3a LiHHI mopaau.
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usu H.M. ITonapynok Ilasna Jlo3ieBa Ykpainchbkiii akagemii
Hayk (1920 p.). Ykp. 60T. XypH., 2018. 75(6): 585—592.

Iucrutyt 60otaniku iM. M.I. XononHoro HAH Ykpainu
ByJ1. TepemeHkiBcbka, 2, Kuis 01004, Ykpaina

Cepen HayKOBMX yCTaHOB, siKi 3rigHo qo Cratyty YAH Bin
gucronaga 1918 p. mimisiraau nepiioyeproBoMy CTBOPEH-
HI0 Tipu Akanemii Hayk, OyB HauioHanbHuii OoTaHiYHUI
My3eit Ta repOapiii. Lle mana OyTu HaykoBa 6a3a aJis 3a0e3-
TeYeHHsT MPOBENeHHS MacIITaOHUX MOCHimkeHb Gaopu it
pocauHHOCTI YKpainu Ta cBity. Yepes HU3KY HerepeOOpHUX
iCTOpMYHUX OOCTAaBUH 1Sl YCTaHOBA po3royaja MpauoBaTh
suiie HanpukiHii 1921 p. Jlo HemaBHBOTO Yacy BBaxajuiocs,
o BripoaoBxk 1918—1921 pp., konu HaiioHanbHuit 6ota-
HiYHMI My3ell Ta repOapiii He (yHKIIIOHYBaJIM yepe3 Bij-
CYTHICTh TIpUMIllIEHHsI, INTaTy Ta (iHaHCYBaHHS, poboTa
3 HaKomuuyeHHs (GoHaiB He npoBomwiacs. B 2017 p. cepen
maTepianiB 3anacHukiB HauioHanbHOro repb6apito Ykpai-
Hu — lepbapito [HcTuTyTy 60TaHiku iM. M.I. XosomgHoro
HAH Ykpainu (KW) 6yn0 BusiBiieHO 30ipKy 3pa3KiB, sika 3a-
cBimumia dakt nepenadi y 1920 p. 3aBimyBadem KaHUEISIpii
YAH, Bigomum ykpaiHcbkuM cxono3HaBueM [1. JlozieBum,
repbapHoOro ajabooMy IS MailOyTHHOI OOTaHIYHOI KOJIEeK-
wii. ITicast BUBYEHHST LIMX MaTepiaiiB BcTaHOBJIEHO, 1o [1.
Jlo3ieB He € KOJIEKTOPOM L1i€l 30ipKU POCIUH, a 3HAUIEHUI
repOapHuii aTbOOM y MUHYJIOMY HajlexaB YepKachKiii Jiico-
Bili 1IKOJI, siKa (hyHKIiOHYBasia BIpomoBxk 1888—1920 pp.
y c¢. Pycbka Ilonsna (HuHi Yepkacvkuii p-H, Yepkacbka
0041.). ¥V IlIxomi yuyHi HaBYagMcs JIiCOBili CIpaBi Mif KepiB-
HULITBOM MICLIEBUX JIICHUYMX. AJIbOOM, SIKWI HUHI Hapaxo-
Bye 190 repbapHux 3pa3kiB dhaopu YkpaiHu, OyB CTBOPEHUIA
K HaBYaJIbHUI MOCIOHMK uisi cTyaeHTiB LIkonu, Mictus
3pa3Ku POCJIMH MPUPOIHOI Ta KyJIbTYpHOI (yiopu, 3i0paHUX
B oxommIsx ¢. Pycoka IMomsaHa B 1900—1910 pp. MmoBip-
Ho, 1o 1. JlozieBa 1151 KoJeKIlist TTOTparuiIa I 9ac ofHiei 3
eTHorpadiuHux ekcneauiiit Ha YepkamuHy B 1920 p., ko
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[lIxona BxXe npunuHuIa CBolo podboty. BueHuii nepenas rep-
OapHuii anboom 10 YAH mis maiibytHboro HailioHasibHOro
OoTaHiuHOTO MYy3elo Ta repoapito. Tox mociimkeHa repbapHa
30ipKa € BaXJIMBUM JOKYMEHTOM ISl iCTOpPil CTAaHOBJIIEHHS
Kosek1iii HamionansHoro repoapito Ykpainu (KW).

Kamouosi ciioBa: rep6apiii, KW, JlozieB, HAH Ykpainu, 1920

usu H.M. ITonapok I1asna Jlo3ueBa YKpauHcKoii akageMuu
Hayk (1920 r.). Ykp. 60T. kypH., 2018. 75(6): 585—592.

Hucrutyt 6otanuku uM. H.Im. Xonoagnoro HAH Ykpannbt
yi1. TepemenkoBckas, 2, Kues 01004, YkpanHa

Cpenu HayIHBIX yYPEXIEHUI, KOTOPbIe COTIACHO YCTaBy
VAH ot Hosi6ps 1918 T. mpeamnonarasiock co3naTth B MEPBYIO
ouepenb Mpu AkajgeMuu HaykK, ObuT HaltmoHaabHbI O0TaHU -
YecKUit My3eit u repdapuii. DTo 10KHA Oblj1a ObITH HAyYHast
6asza st obecrieyeHus TPOBEACHUST MaCIITaOHbBIX UCCIIEN0-
BaHUU (GIOPBI M PaCTUTEIBHOCTU YKpaWHBI U Mupa. M3-3a
psiia HEeTPeoIOJIMMBIX MCTOPUYECKUX OOCTOSITENBCTB 3TO
yupeXneHue Hadasio paboTaTh TOJIbKO B KoHiie 1921 . o mo-
CJIEHEr0 BPEMEHU CUUTANIOCh, uTo B repuof 1918—1921 rr,
Kornga HalmoHanbHbIN O0TaHUYECKUIA My3eii U repOapuii He
(QYHKIIMOHMPOBAIN M3-3a OTCYTCTBUSI MOMELLIEHNS, LITaTa
1 (UHaAHCUPOBaHUS, paboTa MO HAKOIUIEHUIO (POHIOB HE
nposoawiack. B 2017 cpenu marepuanoB 3anacHukos Ha-
LIMOHAJIbHOTO TepOapusi YKpauHbl — lepbapuss MHcTuTyTa
ooranuku uM. H.I. XomonHoro HAH Ykpannbsl (KW) 0611
oOHapyXeH COOpPHUK 00pa3loB, KOTOPBIA CBUAETEbCTBO-
BaJl 0 dakTe nepenauu B 1920 r. 3aBenyoMM KaHUEASIPUNA
YAH, u3BecTHbIM ykpauHCKUM BocTokoBeaom I1. Jlo3u-
eBbIM, repbapHoro ajbboma st Oyayileit OoTaHUYECKOM
koyutekiuu. [locne M3ydeHUsT TUX MaTepUaNOB YCTAHOB-
neHo, yto [1. Jlo3ueB He SIBISIETCS] KOJUIEKTOPOM 3TOTO CO-
OpaHusl pacTeHUIt, a HalIEHHbII repOoapHbIii aJIb0OM B ITPO-
LIUIOM MpUHaIexan YepKacckoii JIECHOH I1IKoJe, KOoTopast
dyukumonuposaia ¢ 1888 mo 1920 rr. B c. Pycckas IMonsina
(teneps Yepkacckuii p-H, Yepkacckas 0641.). B LLIkose yye-
HUKW OCBaWBaJIU JIECHOE JIEJIO TIO PYKOBOACTBOM MECTHBIX
JlecHUYuX. ATb00M, KOTOPHBI HbIHE HacuuTeiBaeT 190 rep-
OapHbIX 00pa3LoB (Iopbl YKpauHbl, ObUT CO3JaH KaK y4eo-
Hoe nocodue uist ctyaeHToB LIIKobl 1 coaepxkan o0pa3Libl
pacCTeHUI MPUPOTHOMN M KYJIBTYPHOU (hJIOPHI, COOpAaHHBIX B
okpectHocTsx ¢. Pycckas IMonsina B 1900—1910 rr. BeposiT-
HO, 3Ta Koyuekius nomnaia K [1. JlozueBy Bo BpeMsi omHOI
U3 ero 3THOorpaduyecKux SKCreaniui mo YepkacumHe B
1920 1., xorma Illkona yxe mpekparTujia CBOe CyIIECTBOBa-
Hue. YueHblil nepenan repoapHbiii anbooM B YAH s Oy-
nmymiero HalmmoHaabHOTO 60TaHMYECKOTO My3esl U TepOapus.
Takum oOpa3oM, uccienoBaHHas TepOapHas KOJJIEKIUS
SIBJISIETCS] BAXKHBIM JTOKYMEHTOM TSI UCTOPUM CTAHOBJICHUS
¢onmoB HaumonanbHoro repbapust Ykpautsl (KW).

Kiiouessie ciioBa: repoapuii, KW, Jlosues, HAH YkpauHsi,
1920
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Hocainnuku ¢piTodioTn Ta MikoOioTH YKpainu
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Explorers of Plants and Fungi of Ukraine

BikTop Aatonosny TABPUJIIOK
(1928-2005)

B A Teljesny

BiTun3HsgHuUIT BYeHUIl — Treo0OTaHiK, (JIOPUCT,
JNIEHJIPOJIOT, TIearor; KaHIuaaT OioJOriYHUX HayK
(1962), noueHT (1969).

Hapomusca 21 ciuns 1928 p. y IlleneroBii

XMenbHULIbKOT 00J. HaBuaBcsi B Kyprancbkomy
CiJIbCBKOTOCITOAAPCHKOMY TeXHIKyMi (1943—
1946). VYmpomosx 1947—1948 pp. 1paiioBaB

arpoTexHikoM y I[IyOOKMHCHKOMY paarocri YcThb-
Viicbkoro p-nHy Kyprancekoi 006i. 3romom, y
1948 p., mpomoBxkuB HaBuyaHHS B KypraHcbkoMmy
CITBCHKOTOCTIONAPCHKOMY iHCTHTYTI, a 3 1950 p. — B
YMaHCbKOMY  CiTbCBKOTOCIOAAPCHKOMY  iHCTUTYTI
(temep YMaHCBHKHMII  HAlliOHAJIBHUM  YHIBEPCUTET
caniBHuLTBa). [1le B CTyneHTChKi pOKM BUSIBUB iHTEpEC
10 HAayKOBOI pOOOTU, LIiKABUBCSI JIOCTiIXKEHHSIMU
B Tajiy3i MopdoJsorii, aHaToMii Ta CUCTeMaTUKU
pociuH. Ilo 3akiHYeHHI YyHIBEpCUTETy IIpalllOBaB
JIabOpaHTOM Ta AaCUCTEHTOM Ha Kadenpi OOTaHiKu
(1953—1956). 3 1957 p. HaBYaBCsS B acHipaHTypi
boraniyHoro iHctutyty iMm. B.JI. Komapoa AH
CPCP (Jleninrpam), ne BuUBYaB O0iOJIOTiIO POCIUH
Kpaithboi IliBHoui. Ilo 3akiHYeHHIO acHipaHTypu
MpaloBaB CTapIIUM JabOPaHTOM, 3TOJOM MOJOIIINM
HayKOBUM CITiBpOOITHMKOM JIabopaTopil pOCAMHHOCTI
[TiBHOUI Bimainy reodoTaHiku boTaHiYHOTO iHCTUTYTY
AH CPCP (1959-1962). ¥V 1962 p. B TapTycbkomy

© T.B. MAMUYYP, 'A. YOPHA, 2018
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JIep>)KaBHOMY  YHIBEpPCUTETI  YCHILIHO  3aXWUCTUB
KaHIUAATChKy HOMcepTalilo Ha Temy: "buojorus
pacTeHMit 1oro-BocToka YyKOTCKOTo mojryocTpona”.

3 xoBTHs 1962 p. B.A. TaBpwiiok mpalioBaB
CTaplLIUM BUKJIaJa4eM Kadeapu OoTaHiku
YMaHCBKOTO  CLTbCBKOTOCIOAAPCHKOTO  iHCTUTYTY
(YCI1), 3 1968 p. — mouieHTOM, a BIpOaoBX 1979—
1997 pp. — 3aBimyBauem Kadenapu OoraHiku. Jlexirii
BikTOop AHTOHOBMY YMTaB Ha BUCOKOMY HayKOBOMY Ta
METOAWYHOMY DPiBHi, OyB HaA3BUYAHO €pyd0BAHOIO
JIIONMHOIO, 4Yepe3 IO KOPMUCTYBaBCSl aBTOPUTETOM
cepell CTyJeHTIB Ta KOJIeT.

Y 1967 p. npu kapenpi YCI'I 3a yuacri B.A. IaBpu-
JII0Ka OYJIO CTBOPEHO KOJIEKIIiI0 CYKYJIeHTHUX POCIIH,
YacTUHA SIKO1 i ChOTOAHI 3HAXOAUTHCS B TEILUTMYHO-
opaHXXepeiHOMY KoMIUIeKci. IIpoTsirom  ychoro
nepiofay cBoei pobotu BikTop AHTOHOBUY IpallloBaB
HaJ TEeMaTUKOO, IPUCBIYEHOK IHTPOAYKIIii HOBMX
JIEKOPaTUBHUX OaraTOpiyHUKIB B yMOBaX YMaHi, SIKy
posroyaB e ioro mnomnepeaHuk B.dD. Hikonaes.
B.A. TaBpuiiok 0OpoBOAMB 3HAYHY poOOOTY 3i
CTBOPEHHSI KOJIEKIIili TUKOPOCIMX POCIMH B MeXax
0OTaHIYHOTO po3cagHuKa Kadenpu, SKuii OyB s
HbOT'O BimaylimHoOIo, Maiike LinuM cBiToMm. Llopoky
KOJIeKIIii TIOTIOBHIOBAJINCS HOBUMHU pOCIMHAMU Ta
HACiHHSIM 3 BITYM3HSIHUX Ta 3apyOi>KHUX OOTaHIYHUX
ycTaHOB. Index seminum BUIITY IIPOIIOHYBAaB 3HAYHMI
ACOPTUMEHT NIeKopaTuBHUX BuUAiB, y 1970—1980 pp.
B YMaHi MoxHa OyJ0 3aMOBUTM HACiHHSI POCJIMH,
SIKi KyJIbTUBYBaJIU NOCUTb PiKO, 30KpeMa Galfonia
princeps Decne., Paradisea liliastrum (L.) Bertol.,
Podophyllum peltatum L. Tomo.

YrponoBx 6aratbox pokiB BikTop AHTOHOBUY OyB
XpaHuTeseM repoapito kadenpu 60TaHiKM YMaHCBKOTO
CiJIbLCBKOTOCIIOAAPCHKOTO  iHCTUTYTY,  CIIPUSIIOYU
MOIOBHEHHIO 1oro (QoHIiB, 30Kpema IepenaB o
HBOTO BJIacHi repOapHi 300pu 3 YykoTku, Kamuarku,
Kapnar, Kpumy, KkojekuiiiHOro ©60TaHiYHOTO
poscanHuka YCI'T touro. HuHi ocHOBHA yacThHa iloro
apKTUIHMX 300piB 30epiraeTnvcs B [epoapii BIH (LE) y
Cankr-IlTeTepOyp3i.
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o roBisero BUeHoro ta memgarora B 2018 p. Oyio
BUIAHO KHUTY "Y TIolIyKax IHAcTs: SKUTTEBUIA
uisgx OoraHika B.A. TaBpuiioka B II0JeHHUKAX,
JIUCTaX, CIorajaXx CydYacHUKIB'. Y Hiil BHCBITIEHO
JKUTTEBUM Ta TBOPUYUIA LILJISIX YYEHOIO, MOT0 HAYKOBUIA
OpoOOK, OIMyOJiKOBAHO JUCTYBAaHHS 3 YYEHUMMU 3i
CkanaunHaBcbkux KpaiH, @panuii, CLLA, Kanagu ta
KBiITHUKapsSIMU-aMaTopaMu YKpaiHU, TPEeNCTaBICHO
aBTOPCHKi MaJIOHKU POCIMH, SIKi BiH BUKOHYBaB ITi[l
yac eKCITenlliii, Ta opuTiHaJbHI (poTorpadii.

Koneru 3ragytotsb BikTopa AHToHOoBMYa [aBpuiioka
SIK HEOpAMHAPHY Ta I[iKaBY OCOOMCTICTh, BUMOTJIMBOTO
HacTaBHUKA CTYJEHTIB, JIIOIWHY, sTKa JIIOOMJIa pOCTUHA
IOHAA yce Ta Hamarajacs IPUILCIUTU 110 JIF0OOB
IHIIKUM.
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Muxaiisno I'puroposuy ITonos
(1893-1955)

Muxaiino Ipuroposuu
IlormoB  (1893—1955) —
YJIeH-KOPECIOHIEHT AH
YPCP, nokrop Oionoriunmx
Hayk, Tipodecop, BiTOMUit
pPOCIAICBKMIA 1 paasiHChbKUM
cUCTeMaTuK Ta  (IOpuCT,
crewiamicT y rany3i ¢dito-
reorpadii, Gba0poreHeTUK
Ta €BOJIIOLIMHOrO BYEHHSI.
HMoro iM's mIM6oKo BKap6o-
BaHE B CBITOBY HayKy, BiH €
aBTOPOM 925 TaKCOHIB CYAUHHUX
pOCIMH  pi3HOTO  paHry, 3a
ioro pepakuii Ta ydyacTi BUHIILIA APYKOM HU3Ka
ToMmiB "®@jop..." CepenHboi A3ii Ta mepiiue BUAaHHS

7

"BusHaunuka..." ¢duopn VYKpaiHu, BiH € OIHUM
3 OCHOBOIIOJIOXKHUKIB TiOPUAOTeHHOI KOHLEIIIii
€BOJIIOLII POCIMHHOTO CBIiTY, KOJEKTOPOM THUCSY

repbapHMX 3pa3KiB, PO3MOPOIIEHUX IO KOJEKIIisIX
cBity. biorpadictuii M.TI. [ToroBa mpucBsiueHO 6araTo
nyosikauiii, age Mu O XOTiJIM aKliEeHTyBaTU yBary Ha
MOMEHTAaX JXUTTS BYESHOTO, TOB'SI3aHUX 3 YKpaiHOIO.

Ilepuie 3HaitomcTBOo M.I. TTomoBa 3 yKpaiHCHKOIO
¢oporo Bigdynocs B TpaBHi 1913 p., konu BiH,
cryneHT Kaszancekoro yHiBepcuTeTy, B  CKJafi
KOMIUIEKCHOI ~ eKCHemulii Mg  KepiBHULTBOM
I.I. CrpuriHa TipoBoauB IPYHTOBO-OOTAaHIYHI TOCITiI-
keHHs YepHiriBcbkoi ryoepHii. OcoOucto HUM
oynmu obcrtexxeHi KonHortomncwkmii Ta HoBropoma-
CiBepcbKUil MOBITU, TEPUTOPIsT IKUX HUHI € YaCTUHOIO
YepniriBcbkoi 00j1. Iepbaphi 30opu M.II. Ilomosa 3
LIMX paiioHiB 30epiratoTbes B [epbapii iM. I.1. Cipurina
(PKM) IleH3eHCBHKOTO nOepKaBHOTO II€IArOTiTHOTO
yHiBepcutety (PD).

Bapyre no Ykpainu M.I. IlomoB mpuixaB y 4epBHi
1944 p., o OyJO BUKIMKAHO AEKiJbKOMa OOCTaBU-
Hamu. Haramaemo, o y kBitHi 1933 p. M.I'. 6yB ogHUM
3 MEPIINX, XTO MOTPAITUB IIiJl KOJECO perpeciii cepen
criBpoOITHUKIB Bcecor3Horo HayKoBO-AOCTiIHOIO
iHcTUTYTY pocauaHMITBA (BIP), mupekTtopoMm sikoro
oyB M.I. Baginos. ITicist KiTbKOX MiCSIIiB YB'I3HEHHS
M.T. I1onosa OyJi0 3acyIXKeHO 3a MPUYETHICTh A0 TaK
3BaHOI cripaBy 1po "KoHTpeBOMOLIHII ecepiBChKO-
HapogHMIIbKMI ocepenoKy BIPi" (ctaTTs 58) i Buciano

© H.M. IWAH, 1.A. KPUBEHKO, 2018
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B aIMiHICTpaTUBHE 3acjlaHHS 10 AiaMa-ATU Ha TpU
poxku. Crnpobu mnoBepHyTHCS A0 JleHiHrpamy Imicis
BiIOYTTSI TIOKapaHHs JIMILE TIOTIPIIMJIM CUTYyallilo
(M.I. no KiHUM XUTTS MaB OTPUMYBATH ClelialdbHi
JIO3BOJIM Ha TIlepeOyBaHHSI B CTOJMYHMX MiCTax).
Tomy B 1940 p. M.I. TlonoB i3 ciM'eto mepeixaB 10
CamapkaHuy, e TIpalloBaB y MiCLIEBOMY YHiBEPCUTETI.
Cawme TyT iforO 3acTasna BiifHa. YHiBEpCUTET MepeBen
no Tamkenty, a M.T. [TonoBy 3a00pOHWIN 3aJIMILIATA
Micto. BiH BuMylIeHuii 6yB MpaloBaTy CaliBHUKOM Y
JUTSTYOMY OyAMHKY Ta B IHCTUTYTI KapaKyJJiBHULTBA.
CKpyTHi YMOBHM KUTTSI CTadyd IPUIMHOKIO BaXKKOI
aHTPOITOHO3HOI XBOpPOOU, sKa 4yepe3 HeNnpaBUIbHUIA
MIepBUHHUI OiarHO3 Maji0 HE KOIITyBaJia BYCHOMY
xutTsa. CaMme B Leil yac, Ha nodaTtky 1944 p., yueHb
M.I. TlonmoBa — B.I. XpxaHOBCbKUII, 3 METOIO
JTIOTIOMOTTH BUMUTETIO BiTHOBUTH 3IOPOB'S il OTpUMaTH
BiIMOBigHY 1Or0 HAyKOBOMY PiBHIO POOOTY, ITPOITOHYE
oMy mepeixatu 10 KueBa 3 MOXIIMBICTIO MpaIloBaTh
B Inctutyti 6otaniku AH YPCP i 0ytu obpaHum 1o
AH YPCP. Iloromkywounch Ha IIf0 IIPOITO3UIIIIO,
M.T. Tlomnos, iiMOBipHO, croaiBaBcCs, IO 1€ HaAacThb
OMy IIIAHC OACpPXaTH MO3BUI Ha IIOBEPHEHHS 10
Jleninrpany, ajge uboro He ctanocs. Tox MPUAHSBLIN
MPOITO3UIIiI0 YKPaiHChKUX KOJIET, Y 4epBHi 1944 p.
M.T. TTomnos i3 cim'eto npuiznuth g0 Kuesa. Tyt iiomy
Oy/710 3ampoNOHOBAHO MOCALy CTAPLIOrO HAyKOBOTO
cniBpobitHuka IHctutryry Ootaniku AH VYPCP i
HamaHo KBapTupy. B 1eii camuii yac BimmoBimHO
no IMocranosu Ne 243 PHK YPCP Bin 23 Gepe3Hs
1944 p. mpoBOAMIMCS aKTUBHI POOOTH 3 BiTHOBJICHHS
OyniBHMUTBa boraHiuHOro camy B ckjiaai IHcTuTyTy
0oTaHiku, repepBaHOro BiiiHow. B numHi 1944 p. can
Oy710 BHOKPEMJICHO 3i CTPYKTYpH IHCTUTYTY 11 CTBOPEHO
HOBYy yctaHoBy — lleHTpanbHMIi pecnyOaiKaHChKUI
ooranivanit can AH YPCP (IIPBC). Ha mocanmy
nupektopa ILIPBC 0yB mpusHaueHuii akagemik AH
YPCP M. M. Ipuixko, a itoro 3acTyITHUKOM 3 HAyKOBOI
po6otu obpanuit M.I. TlomoB. OcraHHili, Marouu
nocBig pobotn B baTtymcbkomy OoTaHiYHOMY cafy,
OpaB aKTMBHY Y4acTh B po3po01li reHepaabHOTO IJIaHy
LI PBC Tta opranizauii fioro konexkuiii. BonHouac M.T.
00ifiMaB Tocamy 3aBimyBaya Kadenpu CUCTEMATUKU
BUILMX pocauH KUiBCbKOro JepKaBHOIO YHiBEPCUTETY.
He nonuiaroun onpanoBaHHs a3iiCbKUX MaTepiais,
BUEHMIT JTOCiaKye (paopy YKpaiHu, 30KpeMa pOAuHU
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Salicaceae Ta Cyperaceae. OOpoOKa OCTAaHHBOI POTUHHI
yBilinmia g0 "BusnHaunmka pociuH YPCP" (1950). ¥V
et vac M.I. [TonoB nmouynHa€e akKTUBHO AOCHIIKYBaTU
MUTAaHHS EHIEMi3My YKpaiHCbKOI1 (Jopu, a mepii
poO3aAyMH 3 I1IbOTO TIMTaHHSI BUKJIAZa€E B POOOTI,
MIPUCBSAYCHIN cucTeMaTuli Asperula cynanchica aggr.
(1945). HaykoBuii nopo6ok M.I. ITorosa 6yJj10 BUCOKO
OILIIHEHO YKPaiHCBKUMM BUYCHUMU i 12 mrotoro 1945 p.
iioro odopaHo uneHoM-kopecnoHaeHTom AH YPCP.

V 1945 p. 3 MeTOI0 OXOIIEHHST AOCITiIKEHHSIMU
MaJIOBUBYEHUX  PAASHCHKOIO HayKow  3axiZHUX
obnacteid YKpaiHu cTBopeHO imian IHCTUTYTY
ootaniku AH YPCP vy JIeBoBi. dng M.I. IlomoBa
e Oyna yHikajlbHA MOXJIMBICTH IMO3HAWOMUTHCS 3
dnoporo Kapnart i BiH npuiiMae pillieHHs Tpo nepeisn
1o JIeBoBa. Tyt M.T. ouonuB Binmin reorpadii Bummx
pocauH JIbBIBCHKOTro BifaiIeHHs [HCTUTYTY GOTaHiKU
Ta Kadeapy BUIIUX pociarH JIbBIBCHKOTO Iep:KaBHOTO
YHiBEPCUTETY, JIe Ha TOM yac 111e mpaloBaIu TaKi BigoMi
BYEHI MOJIBCHKOro MOXOKeHHS 1K T. BilbuMHCHKUI,
0. Momnnanscekuii, B. TumpakeBmd. 3a dYac
po6otu y JIbBoBi (turnieHb 1945 p. — civeHb 1948 p.)
M.T. IlonoBumMm mpoBeaeHO (IOPUCTUYHI Ta Teo0o-
TaHiYHI  JOCHiMXKeHHsI YKpaiHcbkux Kapmart i
MPUJIETIINX TEPUTOPIii. 3i0paHo YMceNbHUI repoapHUii
MaTepiaja, TmepeBaxkHa  OiIbLIICTL  SKOTO  HUHI
30epiraeTbesa B repoapisgx LWS, LW ta KW, 3pobneHni
TEOPeTUYHI y3arajbHeHHs, 11040 (JIOpOreHe3y
Kapmar. @akrnano, M.T. IToroB 6yB OZHNM i3 TTEPIINX
paassHCBbKUX OOTaHIKiB TMiCJSIBOEHHOI 100U, SKi
3MIACHUIIM eKCHeAulliiHe oOCTexXeHHsI 3akapraTTs
(1946). DOAOPUCTUYHMI CMUCOK 1€l TEPUTOPIi
BiaoyaB 1 500 BUAIB pocauH. Y XOMi DOCHTiIKEHHS
Kapmat M.I. Bce vacrTillie TIOBEpTAETHCS 10 MUTAHHS
TeHe3UCy YKpaiHChbKOi (hjopu, Mpo 110 CBiTyaTh
Moro HaykoBi JONOBiAI Ta myOJiiKallii TOTo Iepiomdy.
B yzaranpHiorouiii mpani "O4Yepk pacTUTETbHOCTH
u dmopsr Kapmat" (1949) BiH mumre, 1mo 1e Oyia
crpoba BreplIle B iCTOpil HAyKU MOTJISTHYTU Ha GhJopy
i pociuHHicTh CepeaHboi €Bpornu ounmMa "ipaHus'.
HMoro BrucHOBKM 1010 (GOPMYBaHHS (DIOPUCTUUHNX
3B'a3kiB Kapmar ta Apxkrtuku, Kpumy ta Kaska3sy,
MMUTaHHSI €AHEMIi3My ¥ ChOTONHI HE BTPATUJIU CBOTO
TEOPETUYHOIO Ta METOAOJOTIYHOTO 3HAYEHHSI.
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Hanpuxinui 1947 p. 3 GOKy Biagnd BigOyBa€ThbCs
TOHIHHSI Ha HAyKOBIIiB, y Tepuly yepry OioJioriB, y
3B'SI3Ky 3 TaEMHOW0 miaroroBkow cecii BACI'HIJI,
ne B cepnHi 1948 p. Mana mpo3BydyaTd [OIOBiIb
TJ. Jlucenka "O mnosoXeHWM B OMOIOTMYECKOI
Hayke". ToMy HaykoBa ¥ BUKJIamallbKa isSUTBHICTH
M.T. IloroBa,  KOJUIIHBOTO  PENPECOBAHOIO
cniBpobitHuka BIPy, morparuige mig oco0auBy yBary
BiIMOBiTHMX cIyx0 i "rpomancekocti”. Moro po6oty
MOYMHAIOTH MEPEBIPITU Pi3HI KOMICil, sIKi BUCYBaIOTh
3BMHYBauYe€HHSI B "HENpaBUJIBLHOM IperogaBaHuu”
Ta "B HEXeJaHWU M3JIaraTh B JICKIIUSIX TOCTYDKCHUS
COBETCKOI OMOJIOTMYECKO HayKu", TPOBOKYIOUU
Ha HayKoBY "mMcKyciio" i, BpelTi, IpOIOHYIOYHN
"maty Biacia" Ge3KOMITPOMiCHOMY i TIpSIMOJTiIHITHOMY
M.I. IlomoBy. Toxx 0OCTaBMHM CKJIAJKUCA Tak, IO
€IuHUM BuxogoM s M.I. crano 3BiJbHEHHS It
nepeiza. Y ciuni 1948 p. BiH 3anumiae JIbBiB i 3a
nopanoto C.I. BaijsioBa (Ha Toif yac npe3uneHta AH
CPCP) ine no cysoporo nanekocxinHoro CaxaiiHy,
saxuii Babuthk M.I. I1omosa He3BinaHOO (BJIOPOIO.
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Ta6nuusa El. Iepenik 3pa3kiB repdapHoro aiboomy, nogapoaHoro I1. Jloziesum YAH y 1920 p.
Table E1. List of specimens of the Herbarium Album presented as a gift by P. Loziev to the UAN in 1920

(syn.: Viola tricolor L. hort., Viola tricolor var. maxima hort.)

Ne Ponuna Bun OpuriHaJibHa €TUKETKA JI0 3pa3Ka Bapkon
- Familia Species Original label of specimen Barcode
Lycopodiophyta
1 | Lycopodiaceae | Lycopodium annotinum L. | Lycopodium annotinum L. TTnayn nonsyuuit KW001002542
Pinophyta
2 | Cupressaceae | Juniperus communis L. | Juniperus communis L. MoxcokeBeTbHUK 00| bIYHbIH | KW001002498
Magnoliophyta : Liliopsida
3 Alismataceae Alisma plantago-aquatica L. Alisma plantago L. Yactyxa KW001002555
4 Alismataceae Sagittaria sagittifolia L. Sagittaria sagittifolia L. Cpenonuct KW001002556
5 Cyperaceae Carex praecox Schreb. Carex palescens L. Ocoka 60J10THast KW001002639
6 Cyperaceae Eleocharis palustris (L.) Roem. & Schult. Scirpus lacustris. KaMbIIlI UM CUTHUK O3€PHBI KW001002637
7 Cyperaceae Schoenoplectus lacustris (L.) Palla Scirpus palustris L. Kambiiil 60J0THbBI KW001002638
8 Cyperaceae Scirpus silvaticus L. Scirpus silvaticus L. KamblIi gecHoit KW001002636
9 Iridaceae Iris florentina L. Iris florentina L. Kacatuk daopeHTUHCKMIA KW000129301
10 | Iridaceae Iris pumila L. Iris pumila L. KacaTuk HU3KUI KW001002505
11 | Juncaceae Juncus atratus Krock. Juncus lamprocarpus Ehrh. CutHuk Gnectsiuit KW001002646
12 | Juncaceae Juncus conglomeratus L. Luzula lursii Mursson. CUTHUK CKYYEHHBII KW001002650
13 | Juncaceae Juncus effusus L. Luzula effuses L. CATHUK pa3BeCUCTBHIii KW001002651
14 | Juncaceae Juncus gerardii Loisel. Juncus gerardili] Loisel. CHTHUK COJTOHUEBBI KW001002647
15 | Juncaceae Luzula campestris (L.) DC. Luzula campestris DC. Oxuka nosesast KW001002649
16 | Juncaceae Luzula divulgata Kirschner Luzula palescens Besser. Oxuka 6iexHoBartast KW001002648
17 | Poaceae Agrostis capillaris L. Agrostis vulgaris. TloneBuiia 0ObIKHOBEHHast KW001002665
18 | Poaceae Aira caryophyllea L. Aira caryophyllea. MonOTOYHUK TBO3NUYHBIM KW001002661
19 | Poaceae Alopecurus pratensis L. Alopecurus pratensis L. JIucoxBocT JiyroBoit KW001002669
20 | Poaceae Anisantha sterilis (L.) Nevski Bromus sterilis L. KocTtep 6e31101HbBI KW001002673
21 | Poaceae Avena sativa L. Avena sativa. OBec TOCEBHOM KW001002655
22 | Poaceae Bromus ramosus Huds. Bromus asper. Koctep 1iepoxoBatblit KW001002657
23 | Poaceae Bromus secalinus L. Bromus secalinus. OBecelr, Koctep pxKaHO KW001002663
24 | Poaceae Calamagrostis canescens (Web.) Roth Calamagrostis lanceolata Roth. BeiiHUK JlaHUETHBII KW001002664
25 | Poaceae Cynosurus cristatus L. Cynosurus cristatus L. [peOHUK OOBIKHOBEHHBIT KW001002674
26 | Poaceae Dactylis glomerata L. Dactylis glomerata. Exa c6opHast KW001002659
27 | Poaceae Digitaria sanguinalis (L.) Scop. Panicum sanguinale. TIpoco pocuuka, 6oposaTasi TpaBa KW001002645
28 | Poaceae Echinochloa crus-galli (L.) Beauv. Panicum crus-galli L. TIpoco KOJ0CKCTOE UK IpebeHvaToe KW001002666
29 | Poaceae Elytrigia repens (L.) Desv. ex Nevski Triticum repens L. I1bipeii monsyumit KWO001002667
30 | Poaceae Festuca ovina L. Aira flexuosa L. MoOJOTOYHUK U3TUOUCTHIM KW001002662
31 | Poaceae Festuca ovina L. Nardus stricta L. benoyc KW001002671
32 | Poaceae Festuca arundinacea Schreb. Festuca elatior. OBCSIHHM1IA BBICOKAsI KW001002658
33 | Poaceae Festuca rubra L. Festuca gigantea (L.) Vill. OBcsiHHMIIA BBICOKast OBEUbSI KW001002660
34 | Poaceae Festuca rubra L. Festuca rubra L. OBcsiHHULA KW001002672
35 | Poaceae Glyceria fluitans (L.) R. Br. Glyceria fluitans R. MaHHast TpaBa KW001002675
36 | Poaceae Hierochloe odorata (L.) P. Beauv. Hierochloe odorata Vahlend. Yanonots KW001002670
37 | Poaceae Hordeum distichon L. Hordeum distichon L. SlameHb IBYpSITHBII KW001002653
38 | Poaceae Melica nutans L. Melica nutans L. TlepioBHUK KW001002668
39 | Poaceae Phleum pratense L. Phleum pratense L. Tumocdeepa TpaBa KW001002656
40 | Poaceae Secale cereale L. Secale cereale. Poxnb KW001002652
41 Poaceae Zea mays L. Zea mays L. Kykypy3a, Maunc KW001002654
Magnoliophyta : Magnoliopsida
42 | Amaranthaceae: Amaranthus blitum L. Amaranthus blitum L. AmMapaHT 0ObIKHOBEHHBI, IIIUpEit KW001002584
43 | Apiaceae Anethum graveolens L. Anethum graveolens L. OropoqHblii yKport KW000129303
44 | Apiaceae Anthriscus sylvestris (L.) Hoffm. Libanotis sibirica. TTope3HUK cUOMPCKUI KW001002534
45 | Apiaceae Conium maculatum L. Conium maculatum L. Omera, 60J11MTr0JI0B, MyTHUK KW001002535
46 | Apiaceae Daucus carota L. [He euznaueno] KW001002537
47 | Apiaceae Pimpinella major (L.) Huds. Pimpinella magna L. benpeHen 60JbIIon KW001002533
48 | Apiaceae Selinum carvifolia (L.) L. Selinum carvifolia. Tupua KW001002536
49 | Asclepiadaceae Vincetoxicum hirundinaria Medik. Vincetoxicum officinale L. JJTacTOYHUK anTe4HbIit KW001002579
50 | Asclepiadaceae Vincetoxicum scandens Sommier & Levier Vincetoxicum medium L. JlacTOYHUK cpeaHUI KW001002578
51 | Aristolochiaceae Aristolochia clematitis L. Aristolochia clematitis L. Kupka3zon KW001002593
52 | Aristolochiaceae Asarum europaeum L. Asarum europaeum L. KonbITeHb eBponeiickuit KW001002592
53 | Berberidaceae Berberis vulgaris L. Berberis vulgaris L. bapbapuc KW001002527
54 | Betulaceae Alnus glutinosa (L.) Gaertn. Alnus glutinosa Garth. KW001002576
55 | Betulaceae Betula pendula Roth. Betula verrucosa Ehrh. bepe3a 6opomaBuatast KW001002574
56 | Brassicaceae Alyssum desertorum Stapf Alissum minimum. MaJbiii Gypayek KW001002600
57 | Brassicaceae Armoracia rusticana G.Gaertn., B.Mey. & Scherb. Cochlearia armoracia. XpeH KW001002597
58 | Brassicaceae Berteroa incana (L.) DC. Berteroa incana. UIkoTHUK KW001002612
59 | Brassicaceae Camelina sativa (L.) Crantz Camelina sativa. Pbrxuk KW001002605
60 | Brassicaceae Capsella bursa-pastoris (L.) Medik. Capsella bursa-pastoris. TlacTynibst cymKa KW001002616
61 Brassicaceae Cochlearia officinalis L. Cochlearia officinalis. JlToxeaHast TpaBa KWO001002611
62 | Brassicaceae Descurainia sophia (L.) Webb ex Prantl Sinapis arvensis [opuuniia nojesast KW001002596
63 | Brassicaceae Draba verna L. [He eusnaueno] KW001002601
64 | Brassicaceae Draba verna L. Draba verna. Kpyrika BeceHHsISI KW001002608
65 | Brassicaceae Lepidium ruderale L. Lepidium ruderale. KinonoBHuiia KW001002599
66 | Brassicaceae Matthiola incana (L.) W.T. Aiton Mathiola annua Sweet. JIeBkoii KW001002603
67 | Brassicaceae Raphanus raphanistrum subsp. sativus (L.) Domin Raphanus sativus L.Penbka oropogHast KWO001002607
68 | Brassicaceae Rorippa sylvestris (L.) Besser Nasturtium sylvestre. Kepyxa necHast KW001002610
69 | Brassicaceae Sisymbrium altissimum L. [He euznaueno] KW001002613
70 | Brassicaceae Sisymbrium loeselii L. Sisymbrium sophia. TynIsIBHUK CTPYiUaThlii KW001002606
71 | Brassicaceae Sinapis arvensis L. Raphanus arvensis L. Penpka nukast KWO001002615
72 | Brassicaceae Sisymbrium sp. [He euznaueno] KW001002614
73 | Brassicaceae Teesdalia nudicaulis (L.) R. Br. Theesdalia | Teesdalia) nudicaulis. KW001002609
74 | Brassicaceae Thlaspi arvense L. Thlaspi arvense. SIpyTka noneBast KW001002598
75 | Brassicaceae Turritis glabra L. Turritis glabra. bamennuia KW001002602
76 | Brassicaceae Turritis glabra L. BanieHHUK 0OHaXK|eHHbI] KW001002604
77 | Campanulaceae Campanula alliariifolia Willd. Campanula alliariifolia W. KoloKOIbUHK [...]cTKO-BOLOCHCTBIIL KW001002627
78 | Campanulaceae Campanula glomerata L. Campanula glomerata L. KonoKonbuuK cOOpHBIN KW001002628
79 | Campanulaceae Campanula patula L. Campanula patula L. KonoKoIbuuK pa3BecUCThII KW001002630
80 | Campanulaceae Campanula persicifolia L. Campanula persicifolia L. KOJOKOJTBYUK TTEPCUKOIMCTHINA KW001002625
81 | Campanulaceae Campanula trachelium L. [He susnaueno] KW001002626
82 | Campanulaceae Campanula rotundifolia L. Campanula rotundifolia L. Konokonb4nK KPyTIOMUCTHIM KW001002631
83 | Campanulaceae Jasione montana L. Jasione montana. ByKantHyK rOpHBIit KW001002629
84 | Caprifoliaceae Sambucus ebulus L. Sambucus ebulus L. By3una KW001002500
85 | Caprifoliaceae Sambucus nigra L. Sambucus nigra L. by3uHa yepHast KW001002499
86 | Caprifoliaceae Viburnum opulus L. Viburnum opulus L. Kaauna KW000129298
87 | Caryophyllaceae Agrostemma githago L. Agrostemma githago L. Kykonb KW001002573
88 | Caryophyllaceae Cerastium holosteoides Fries emend. Hyl. Cerastium triviale Link. SIckoika 0ObIKHOBEHHAast KW001002565
89 | Caryophyllaceae z;ilrf?gsj;;;zzilhfz];‘é()m(—}crue::;r (f ;3 ;;iitr.) Lyhnus pratensis Spreng. [Ipema jyrosast KW001002568
90 | Caryophyllaceae Dianthus carthusianorum L. Dianthus carthusianorum L. IBo311Ka KOPTy3UaHCKast KW001002571
91 | Caryophyllaceae Dianthus superbus L. Dianthus superbus L. TBo3anka mblirHast KW001002569
92 | Caryophyllaceae Oberna behen (L.) Ikonn. (syn.: Silene vulgaris (Moench) Garcke) | Silene inflate Sm. Xnomyiika KW001002566
93 | Caryophyllaceae Psammophiliella muralis (L.) Tkonn. Gypsophila muralis L. KanbslM CTeMHOIA, runconodka KW001002563
94 | Caryophyllaceae Saponaria officinalis L. Saponaria officinalis L. MbUIbHSIHKA JIEKapTBEHHAsT KW001002562
95 | Caryophyllaceae Stellaria crassifolia Ehrh. Stellaria crassifolia. TBoznnuka KW001002561
96 | Caryophyllaceae Stellaria media (L.) Vill. Stellaria media. Mokpuua KW001002564
97 | Caryophyllaceae Stellaria nemorum L. Stellaria nemorum. 3Be3m9aTtKa JiecHast KW001002567
98 | Caryophyllaceae Viscaria vulgaris Rohl. (syn.: Steris viscaria (L.) Raf.) Viscaria vulgaris Rohl[ing]. CmoneBka KW001002570
99 | Caryophyllaceae g:fs Ocp}lel:, ‘;J.C;‘Z:;z;‘l(ot;z) s[rze(zg; Vaccaria hispanica (Miller) Vaccaria parviflora Monah KW001002572
100 | Celastraceae Euonymus europaeus L. FEuonymus europaeus L. bepeckiet eBponeiickuii KW001002595
101 | Celastraceae Euonymus verrucosus Scop. Euonymus verrucosus. Bepeckier 6opoaaBuathlii KW001002594
102 | Chenopodiaceae Atriplex hortensis L. Atriplex hortensis L. Jlobona canoBast KW001002582
103 | Chenopodiaceae Atriplex patula L. Atriplex patula L. Jlobona taTapckast KW001002583
104 | Clusiaceae Hypericum perforatum L. Hypericum perforatum. 3Bepo60ii OObIKHOBEHHbBII KW001002580
105 | Convolvulaceae Convolvulus arvensis L. Convolvulus arvensis. BbIoHOK 110J1€BOI1, Oepe3Ka KW001002501
106 | Corylaceae Carpinus betulus L. Carpinus betulus L. Tpab KW001002575
107 | Corylaceae Corylus avellana L. Corylus avellana L. OpentHuk, JeimnHa KW000129274
108 | Crassulaceae Jovibarba globifera (L.) J. Parn. (syn.: Sempervivum globiferum L.) | Sempervivum soboliferum Moioauio ocTpoaucTbiid KW001002541
109 | Crassulaceae Hylotelephium telephium (L.) H. Ohba Kamycra 3asubst KW001002540
110 | Crassulaceae Sedum acre L. Sedum acre. OUUTOK eKMit KW001002539
111 | Dipsacaceae Scabiosa columbaria L. Scabiosa columbaria. Ckabuoza eonybunas KW001002495
112 | Dipsacaceae Succisa pratensis Moench Succisa pratensis. Jlecosoli curey, KW001002496
113 | Dipsacaceae Scabiosa ucrainica L. Scabiosa ucrainica KW001002497
114 | Elaeagnaceae Elaeagnus angustifolia L. Aitantus gtandutosaPest: Elaegnus angustifolius L. Aiinanr ? KW001002538
115 | Euphorbiaceae Euphorbia amygdaloides L. Euphorbia amygdaloides Monovait MUHIQIETUCTHBII KW001002551
116 | Euphorbiaceae FEuphorbia esula L. Euphorbia esula L.Monoyaii 00bIKHOBEHHbII KW001002549
117 | Euphorbiaceae FEuphorbia cyparissias L. Euphorbia exiqua. MonoJaii Mablit KW001002550
118 | Euphorbiaceae Euphorbia cyparissias L. Euphorbia cyparissias. Monioyaii KUITapyuCOBBII KW001002552
119 | Fagaceae Quercus petraea (Matt.) Liebl. Quercus sisiliflora [sessiliflora). 1y6 3uMHMit KW001002554
120 | Fagaceae Quercus robur L. 'Pendula’ Quercus pendula L. J1y6 netHuii, 0ObBIKHOBEHHbI T KW001002553
121 | Gentianaceae Centaurium erythraea Rafn. Erythraea centhaurium Pers. 30J10TOTBICSIMHUK OOBIKHOBEHHBII KW001002557
122 | Gentianaceae Gentiana pneumonanthe L. Gentiana pneumonanthe L. TopeyaBka KpyIiHast KW001002558
123 | Geraniaceae Geranium pratense L. Geranium pratense L. TepaHb JiyroBast KW001002633
124 | Geraniaceae Geranium pusillum L. Geranium pusillum L. Tepanb Menkas KW001002634
125 | Geraniaceae Geranium robertianum L. Geranium robertianum L. Tepanb PoGepTuena KW001002635
126 | Geraniaceae Geranium sanguineum L. Geranium sanguineum L. [epaHb KpOBSTHOKpacHast KW001002632
127 | Grossulariaceae Ribes rubrum L. Ribes rubrum L. Cmopooduna kpacnas KW001002502
128 | Grossulariaceae Ribes uva-crispa L. Ribes grossularia L. Kpviocoeruk KW001002503
129 | Oleaceae Fraxinus excelsior L. Fraxinus excelsior. SiceHb OObIKHOBEHHBIIi KW001002543
130 | Oleaceae Ligustrum vulgare L. Ligustrum vulgare L. Bupiounna KW001002545
131 | Oleaceae Syringa x persica L. Syringa persica L. CupeHb niepcuackast KW000129302
132 | Oleaceae Syringa vulgaris L. Syringa vulgaris L. CupeHb 0OBIKHOBEHHasI KW001002544
133 | Onagraceae Chamaenerion angustifolium (L.) Scop. Epilobium angustifolium L. UBaH-vait KW001002624
134 | Onagraceae Epilobium montanum L. Epilobium montanum L. Kunpeit ropHblii KW001002623
135 | Onagraceae Oenothera biennis L. Oenothera biennis L. OCUHHUK ABYXJIETHUI, 9HOTEpA KW001002622
136 | Papaveraceae Chelidonium majus L. Chelidonium majus L. YuctoTen KW001002504
137 | Papaveraceae Papaver somniferum L. Papaver somniferum L. Mak oropoHbli KW000129300
138 | Plantaginaceae Plantago arenaria Waldst. & Kit. Plantago arenaria. T1onopoXHNK TieCUaHbIit KW001002644
139 | Plantaginaceae Plantago cornuti Gouan Plantago cornuti. TTonopoxxHUK KW001002642
140 | Plantaginaceae Plantago lanceolata L. Plantago lanceolata. TTo1OPOXHUK JIAHLETOJIUCTBI KW001002643
141 | Plantaginaceae Plantago major L. Plantago major L. TTon0poXXHUK KW001002640
142 | Plantaginaceae Plantago media L. Plantago media. TlonopoXHUK CpeTHU KW001002641
143 | Plantaginaceae Veronica longifolia L. Veronica longifolia. BepoHuKa JUIMHHOJIUCTHAS KW001002522
144 | Plantaginaceae Veronica officinalis L. Veronica officinalis. BepoHuka anteqHast KW001002516
145 | Plantaginaceae Veronica officinalis L. Veronica beccabunga. BepoHuvika pydeiiHas KW001002520
146 | Plantaginaceae Veronica serpyllifolia L. Veronica serpyllifolia. BepoHUKa TUMBbSTHHOJIMCTHAS KW001002517
147 | Plantaginaceae Veronica spicata s.l. Veronica incana. Beponuka KW001002519
148 | Plantaginaceae Veronica spuria L. Veronica spuria L. BepoHuka HeHacTos1Las KW001002521
149 | Plantaginaceae Veronica verna L. Veronica austriaca L. Beponuka aBcTpuiickast KW001002518
150 | Polygalaceae Polygala vulgaris L. Polygala vulgaris. VictTon 0ObIMHBIN KWO001002581
151 | Polygonaceae Fagopyrum esculentum Moench Polygonum fagopyrum L. Ipeunxa KW001002529
152 | Polygonaceae Fallopia convolvulus (L.) A. Love Convolvulus tricolor. BbIOHOK TpeX1IBETHbII KW000129299
153 | Polygonaceae Persicaria maculosa Gray Polygonum persicaria L. Topuak KW001002528
154 | Polygonaceae Polygonum aviculare s.1. [He susznaueno] KW0010025321
155 | Polygonaceae Rumex acetosella L. Rumex acetosella L. 11laBenb KW001002530
156 | Polygonaceae Rumex aquaticus L. Rumex aquaticus L. 11laBenb BoasiHOI KW001002531
157 | Primulaceae Hottonia palustris L. Hottonia palustris. TeICIYETMCTHUK BOASTHOM KW001002525
158 | Primulaceae Lysimachia nummularia L. Lysimachia nummularia. JlyroBoi 4aii KW001002524
159 | Primulaceae Lysimachia vulgaris L. Lysimachia vulgaris L. BepoeitHuk KW001002526
160 | Primulaceae Primula veris L. Primula officinalis L. TlepBo1iBeT JIeKapCTBEHHBI KW001002523
161 | Rhamnaceae Frangula alnus Mill. Rhamnus frangula L. KpyuiHa 1omkast KW001002560
162 | Rhamnaceae Rhamnus cathartica L. Rhamnus cathartica L. KpyuinHa ciaburtenbHast KW001002559
163 | Rubiaceae Galium mollugo L. Galium mollugo. TlonMapeHHUK MSTKUM KW001002547
164 | Rubiaceae Galium odoratum L. Asperula odorata L. SIcMeHHUK Ty IACTBII KWO000129304
165 | Rubiaceae Galium trifidum L. Asperula humifusa MB. SlcMmeHHUK KW001002548
166 | Rubiaceae Galium verum L. Galium verum L. TTonMapeHHUK BeCEHHMIA KW001002546
167 | Salicaceae Populus balsamifera L. Populus balsamifera. Tononb 6aTb3aMUUeCKUi KW001002587
168 | Salicaceae (}Z;[; ulu;;;i’;::;g; Sai)rl.)il:z/ll?cizn(cl?/loench.) Koehne) Populus piramidalis |pyramidalis] L. [Salisb.] Tonons nupamMuaaibHbIi KW001002585
169 | Salicaceae Populus nigra L. Populus nigra. Ocokop KW001002588
170 | Salicaceae Populus suaveolens Fisch. Populus suaveolens. Torionb naxyuuit KW000129275
171 | Salicaceae Populus tremula L. Populus tremula L. Ocuna KW001002586
172 | Salicaceae Salix acutifolia Willd. Salix acutifolia. lemora KpacHast KW001002591
173 | Salicaceae Salix alba L. Salix alba L. Bepba KW001002590
174 | Salicaceae Salix caprea L. Salix caprea. ViBa K03bst KW001002589
175 | Scrophulariaceae Euphrasia officinalis L. Euphrasia officinalis. Ouanka KWw001002507
176 | Scrophulariaceae Gratiola officinalis L. Gratiola officinalis L. ABpaH neKapCTBEeHHBIN KW001002514
177 | Scrophulariaceae Linaria vulgaris Mill. Linaria vulgaris. JIbHsiHKa OOBIKHOBEHHas! KWO001002515
178 | Scrophulariaceae Orobanche minor Sm. Orobanche arenaria L. [Borkh.] 3apa3uxa KW001002509
179 | Scrophulariaceae Rhinanthus minor L. Rhinanthus crista-galli L. TTorpemok KW001002506
180 | Scrophulariaceae Scrophularia nodosa L. Scrophularia nodosa. HopuaHUK y3710BaThIit KW001002508
181 | Scrophulariaceae Verbascum chaixii Vill. 'Album’ Verbascum alba. Kopossix 6eaviii KW001002511
182 | Scrophulariaceae Verbascum phoeniceum L. Verbascum thapsiforme. KOpoBsik HapCKuii CKUTIETP KWw001002512
183 | Scrophulariaceae Verbascum phoeniceum L. Verbascum phoeniceum L. KopoBsik hroneToBblit KW001002513
184 | Scrophulariaceae Verbascum thapsus L. Verbascum tapsus [thapsus]. Kopogsk, éedmemxncve yxo, moxnamoaucmolii KW001002510
185 | Tiliaceae Tilia cordata Mill. Tilia parvifolia Ehrh. ex Hoffm. JIuna menkonuctHast KW001002577
186 | Violaceae Viola alba Besser Viola alba. ®wanka Genas KW001002617
187 | Violaceae Viola canina L. Viola nigra. ®uasnka cobaubst KW001002619
188 | Violaceae Viola persicifolia Schreb. Viola persicifolia. ®uanka KW001002618
189 | Violaceae Viola tricolor L. Viola tricolor L. ®uanka TpexiuBeTHast, BaH-1a-Mapbst KW001002620
190 | Violaceae Viola > witirockiana Gams Viola tricolor L. ®uanka TpexiBeTHas KW001002621
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Electronic Supplement to: N. Shyian Gift to the Academy of Science of Ukraine from P. Lozieva (1920).
Ukr. Bot. J., 2018, 75(6)

Pucynoxk E1. Tepbapuuit annboom, nonapoanuii I1. Jloziesum YAH y 1920 p.: a, b — 3arajibHuil BUTJISII aIbOOMY; ¢ — f — NPUKJIIaA repoapHUX 3pa3KiB KOJIEKIIii.
Figure E1. The Herbarium Album presented by P. Loziev to UAN in 1920: a, b — general view of the Album; ¢ — f— an example of herbarium specimens of the collection.
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Electronic Supplement to: HOpke et al . DNA extraction from old herbarium material of Veronica subgen. Pseudolysimachium (Plantaginaceae)
Ukr. Bot. J., 2018, 75(6)

Table E1. Information on specimens used in the analysis

a260a230a260a280DNA_conc_
spectrometer_ng_ulDNA conc2

Extraction_method | Incubation_lysis_min | Full _sample set | Reduced sample_set Genus Species Subgenus External_no Collector Collection_id | Herbarium Sample_kind Date_of collection Country Locality habitat Latitude Longitude Altitude_m | Ploidy | Dry_weigth_mg | DNA_conc_flourometer_ng_ul flourometer ng_ul_just_for F
Incubation tﬂne_2h_B2_:liffe_rer_n
CTAB 30 yes no Veronica barrelieri subsp. andrasovszkyi Pseudolysimachium BP757299 Barina et al. 21604 BP SILICA 2012-06-24 Albania Diber, Komsi 41.57501N 19.94322E 21,6 23 1,422,0566,723
CTAB 30 yes no Veronica barrelieri subsp. andrasovszkyi Pseudolysimachium BP761126 Barina & Pifko 22646 BP SILICA 2012-06-23 Albania Puke, Mt. Terbosh 42.00849N 19.91709E 20,9 18 1,812,0783,518
CTAB 30 yes no Veronica barrelieri subsp. andrasovszkyi | Pseudolysimachium BP768015 Barina et al. 23897 BP SILICA 2012-06-24 Albania Shkoder, south of Vau i Dejes Reservoir 42.05792N 19.68168E 19,6 22 1,982,0461,722
CTAB 30 ves o Veronica dahurica Pseudolysimachium ALTB Ebel A.L., Verhozina A.V., Mihaylova S.I., Strelnikova T.O., Sheremetova S.A., 48448 ALTB HERBARIUM 2017-08-17 Russia Zabaykalskiy krai. Nerchinsko-Zavodskiy distr., near village Nerchinskiy-Zavod, riverbank NO51°52'31.08" E120°00'06.20" 2002 2 1,962255,982
Hrustaleva I.A., Murashko V.V. Urov. Meadow steppe at the foot of the slope
CTAB 30 yes no Veronica dahurica Pseudolysimachium ALTB Ebel A.L., Verhozina A'E’m %ﬁiﬁ;"&shsrt;;‘]‘(‘;“\’}’yo Sheremetova S.A., 48450 ALTB HERBARIUM 2017-08-13 Russia Zabaykalskiy kray. Karyimskiy district, near village Zhimbira. Steppe slopes NOS1°31'02.74" | E114°01'34.74' 19,6 44 1,692161,744
. . . Zabaykalskiy kray. Aleksandrovo-Zavodskiy district, 13 km south- east from village
CTAB 30 ves no Veronica dahurica Pseudolysimachium ALTB Ebel AL, Verhozina A.V., Mihaylova S.1, Strelnikova T.O., Sheremetova S.A., 48453 ALTB HERBARIUM 2017-08-16 Russia | Aleksandrovskiy Zavod. Nerchinskiiy mountain range. Left Bank of the river Malaya Borzya, | N051°48'14.30" | E118°0242.27" 17.8 16 1,732,0181,916
Hrustaleva I.A., Murashko V.V. . .
South-West the slope of the mountain Murashiha. Grass-steppe meadow
CTAB 30 yes 1o Veronica incana Pseudolysimachium ALTB G.V. Matyashenko 34171 ALTB HERBARIUM 1977-08-08 Russia | [kutskavaregion, Olkhonskiy district, Olkhon island, Cape Kobylja Golova (Chorin-Ired). | - 530344 00" | E106°54'14.00" 15,2 9,7 1,682,02107,99,7
The North-Western slope
CTAB 30 ves 1o Veronica incana Pseudolysimachium ALTB G.V. Matyashenko 36885 ALTB HERBARIUM 1976-08-01 Russia | Tkutskaya oblast, Olkhonskiy district, lake Baikal, Bay Tashkay, South-East of village Tashkay. | - 5305137 09 | £1062827.00" 9,9 3,83 1,332,0238,63,83
The top of the mountain, stone fields, steppe
CTAB 30 ves 1o Veronica incana Pseudolysimachium ALTB L.N. Tyulina 43461 ALTB HERBARIUM 1958-08-13 Russia | |"kutskaya oblast, Olkhonskiy district, lake Baikal, the North-Western coast of Baikal, Cape | \j54e0031 00 | E108°12'58.00" 17,7 8,5 1,652,02105,28,5
Pokoyniki. Pebble shore shaft at the lake
CTAB 30 ves no Veronica incana Pseudolysimachium ALTB L.N. Tyulina 48524 ALTB HERBARIUM 1958-08-02 Russia | |"kutskaya oblast, Olkhonskiy district, lake Baikal, the North-Western coast of Baikal, Cape | \j54:0031 00 | E108°12'58.00" 19,1 16 1,481,9316516
Onguren. Rocky steppe slope to the lake
CTAB 30 yes no Veronica incana Pseudolysimachium ALTB M.G. Azovsky 46249 ALTB HERBARIUM 1987-07-07 Russia Irkutskaya oblast, Olkhonskiy district, vicinities village Ozera. Meadow steppe N052°42'00.14" E106°21'57.90" 8 4,75 1,051,9324,64,75
CTAB 30 yes no Veronica incana Pseudolysimachium ALTB S.G. Kazanovsky 48525 ALTB HERBARIUM 1999-08-05 Russia Irkutskaya oblast, Olkhonskiy district, lake Baikal, Malomorskoe coast, 1 km West of cape 13,7 17 1,721,9596,617
Ulibra. Stony steppe
CTAB 30 yes no Veronica arenosa Pseudolysimachium ALTB S.A. Dyachenko. No.l ALTB HERBARIUM 2005-06-24 Mongolia | ‘<hobdoaimak, Mongolian Altai, NE macroslope of Arshantyn-Nuruu range, vicin. oft he 4622'N 91°14'E 1900 20,3 45 0,692,06594,5
spring Ulyastajn-Sala; Stony slopes, meadow steppes, Caragana & Artemisia communities.
CTAB 30 ves no Veronica arenosa Pseudolysimachium ALTB S.A. Dyachenko & PA. Kosachev. No.4 ALTB HERBARIUM 2004-06-24 Mongolia | <hobdo distr., Mongolian Altai, Shadzgaityn-Nuruu range, N macroslope, valley of the left 4621'N 91°41'E 20,1 7,3 0,522,2449,57,3
tributary of Ulyastajn-gol; meadow and steppe slopes
CTAB 30 yes no Veronica arenosa Pseudolysimachium ALTB S.A. Dyachenko & PA. Kosachev. No.5 ALTB HERBARIUM 2004-07-01 Mongolig |  Knobdo distr., Mongolian Altai, middle rericc}]‘fss of Uenchijn-gol; stony slopes, limestone 46°22'N 92°07' E 19,2 10 0,642,2259,710
CTAB 30 yes 1o Veronica laeta Pseudolysimachium ALTB Shmakov A. I, Ebel A. L. Kashcheey, M., Dyachenko S., Soloviev A. No.2 ALTB HERBARIUM 1991-07-21 Kazakhstan | 1 4dy-Kurganskaya oblast, Dzungarian Alatau, Kapal'skiy district, the upper river Sarkand, 20,6 49 1,091,89102,449
steppe slope of Western exposure
CTAB 30 ves 1o Veronica laeta Pseudolysimachium ALTB Shmakov A. I, Ebel A. L. Kashcheey, M., Dyachenko S., Soloviev A. No.4 ALTB HERBARIUM 1991-07-21 Kazakhstan | | 4dy-Kurganskaya oblast, Dzungarian Alatau, Kapal'skiy district, the upper river Sarkand, 194 26 11,8986,126
steppe slope of Western exposure
CTAB 30 yes no Veronica laeta Pseudolysimachium ALTB Shmakov A. I, Ebel A. L. Kashcheev, M., Dyachenko S., Soloviev A. No.5 ALTB HERBARIUM 1991-07-21 Kazakhstan | 12.0¥-Kurganskaya oblast, Dzungarian Alatau, Kapal'skiy district, the upper river Sarkand, 20,1 23 1,121,91100,723
steppe slope of Western exposure
CTAB 30 yes no Veronica alatavica Pseudolysimachium ALTB Laz'kov G.A. s.n. ALTB HERBARIUM 2004-08-10 Kirgizstan Kungey Ala-too, river Chok-Aksu 19,1 13 1,792,05118,913
CTAB 30 yes no Veronica grisea Pseudolysimachium ALTB V. Byalt, V. Nikitin, I. Illarionova, V. Shaulo & al. No. 415 ALTB HERBARIUM 2003-07-01_02 Russia Tuva, Dzun-Khemchiksky distr., road Kyzyl-Shagonar, rv. Shemi. Sands and pebbles on banks 51°16'N 91I°11"E 766 17,3 6 1,492,07105,16
CTAB 30 ves ves Veronica altaica Pseudolysimachium | OLD00641 Kamelin, R.V.; Shmakoy, A.L; Dorofeey, V.L; Smirnoy, $.V.; Chubaroy 1 s.0. OLD HERBARIUM 2000-07-02 Russia | Altaiskii krai, Krasnoschekovskii district, vicinity village Kharlovo, right bank river Charysh 51°41'N 82°49' E 2,1 9,1 1,241,861169,1
Antonjuk, E.; Kosacheyv, P. & Kuzev, M.G.
CTAB 30 yes yes Veronica barrelieri (likely: steppacea) Pseudolysimachium OLD02924 Stepura (?) 126539 OLD HERBARIUM 1962-06-15 Ukraine Donetsk Region, Novoazovskiy District, Khomutovsty Steppe Nature Reserve 21,6 17 0,831,67229,117
CTAB 30 yes yes Veronica chamaedrys Chamaedrys OLD00661 Buldakova; Paschenko s.n. OLD HERBARIUM 1985-07-03 Russia Altaiskii krai, Kurjinskii district, vicinity village 8§ Marta, lake Beloe 13,5 30 1,091,85146,930
CTAB 30 yes no Veronica chamaedrys Chamaedrys OLD00662 Buldakova; Paschenko s.n. OLD HERBARIUM 1985-07-04 Russia Altaiskii krai, Kurjinskii district, mountain Sinjucha; mixed forest 6,2 1,99 0,481,7635,11,99
CTAB 30 yes no Veronica chamaedrys Chamaedrys OLD00663 Tamilova s.n. OLD HERBARIUM 1987-06-22 Russia Altaiskii krai, vicinity of station Povaliha; marge 11,6 17 0,881,727617
CTAB 30 yes no Veronica chamaedrys subsp. chamaedrys Chamaedrys OLDO00524 Mikolas, V. 7083 OLD HERBARIUM 1992-08-06 Slovakia Slovakia centralis, Zapadné Tatry Mts., Zuberec village, Javorina Mt. (S of Osobita Mt.) 49°15'23"N 19°4323"E 1530 17,4 30 1,372,16140,830
CTAB 30 ves 1o Veronica | €hemaedrys V?;(Vi’”m Mikolds Chamaedrys OLDO01107 Mikolas, V. 16018 OLD HERBARIUM 1986-05-01 Slovakia Slovakia orientalis, Kogice, Botanical Garden of University of P.J.Safarika, at terraces 48°44'07"N 21°14'10"E 280 15,9 27 0,921,91171,527
CTAB 30 ves no Veronica densiflora Stenocarpon OLD00664 Kamelin, R.V.; Shmakoy, A.I; Dorofeey, V.I.; Goljakoy, ; Solovjey, A.; s.0. OLD HERBARIUM 1995-07-06 Russia | Republic Altai, Kosh-Agachskii district, Chikhacheva ridge, pass Bugusun; alpine meadows 50°11'N 89°25'E 12,5 15 1,411,8894,115
Kascheev, M. Luchkin, E. & Smirnov, S.
CTAB 30 yes yes Veronica filifolia Pentasepalae OLD02902 Kotov, M. and Omeltchuk, T. S‘n(‘) 5]3;158 OLD HERBARIUM 1958-05-28 Ukraine West Transcaucasia, Novorosijsk, Range Markotch; on the limestone 18,6 4,58 1,181,9460,54,58
CTAB 30 yes yes Veronica incana Pseudolysimachium OLD02906 Klokov, M. Du1)256'507 50 /10 OLD HERBARIUM 1973-07-30 Ukraine Kyiv Reg., station Klavdiievo; Pine-wideleaf forests 19,8 8,6 1,521,96938,6
CTAB 30 yes no Veronica incana Pseudolysimachium OLD02907 Klokov, M. and Dubovik, O. s.n(.) 3]335 S OLD HERBARIUM 1973-07-18 Ukraine Kyiv Reg., Irpin’; Pine-wideleaf forestes the other side of the river Irpin 19,9 20 0,771,56186,420
CTAB 30 yes no Veronica incana Pseudolysimachium | OLD02909 Tkatchenko, V. S'“(');?E)‘S S OLD HERBARIUM 1963-07-04 Ukraine | Fugansk Reg., Stanichno-Luganske; Steppe}ilisepfs on the right shore of the Severskyi Donetz 20,2 5.3 1,612,03117,15,3
CTAB 30 yes no Veronica kiusiana Pseudolysimachium OLDO00365 Albach, D.C. 1060 OLD HERBARIUM 2008-06-02 Korea Botanischer Garten Mainz; cultivated from seeds ex Botanical Garden Yeomiji, Korea 21,3 9 1,521,9177,59
CTAB 30 yes no Veronica kiusiana var. maxima Pseudolysimachium OLD00213 Albach, D.C. 1040 OLD HERBARIUM 2007-05-29 Germany cultivated at Botanical Garden Mainz, ex BG Bonn, XX-0-Bonn-22013 2 18,3 6,3 0,931,7248,26,3
CTAB 30 yes no Veronica linariifolia Pseudolysimachium OLD00370 Albach, D.C. & Zhao, L. 1214 OLD HERBARIUM 2011-07-17 China Shaanxi prov., Ningshan County; outside Jiankou; open vegetation next to fields 33.653N 108.646E 800 19 4,76 1,142,0424,54,76
CTAB 30 yes yes Veronica maeotica Pseudolysimachium OLDO0119%4 Albach, D.C., Thielen, N., Mosyakin, S., Mosyakin, A. 1486 OLD HERBARIUM 2016-07-01 Ukraine Oblast Kiew: Koncha Zaspa meadows; clearing in pine forest margin, mossy 50°19,796' N 30°34,064' E 102 2 12,2 20 1,921,9955,220
CTAB 30 yes no Veronica paczoskiana Pseudolysimachium OLD02915 Klokov, M. and Zoz, 1. Sno;%l;) 5 OLD HERBARIUM 1976-07-28 Ukraine Kcharkiv Reg., Zmiivskyi Distr., villaec Skrypaji; Pine forest 22,6 4,1 0,641,541874,1
CTAB 30 yes no Veronica paczoskiana Pseudolysimachium OLD02916 Klokov, M. and Dubovik, O. s.n(.) 3]3;?5 OLD HERBARIUM 1973-07-20 Ukraine Station Maljutinka near Kyiv sity; Pine forest 19,3 2,57 1,221,8924,72,57
CTAB 30 yes no Veronica paczoskiana Pseudolysimachium OLD02919 Klokov, M. and Dubovik, O. s.n2. ;?g 5 OLD HERBARIUM 1973-07-20 Ukraine Station Maljutinka near Kyiv sity; Pine forest 22,5 17 2,162,06181,617
CTAB 30 yes no Veronica paczoskiana Pseudolysimachium OLD02923 Klokov, M. and Dubovyk, O. Du;zs6'434 81 /38 OLD HERBARIUM 1973-07-20 Ukraine near Kyiv (Kiev), Malyutynka railway station; Pine forest 20,7 8,7 1,081,8986,98,7
CTAB 30 yes yes Veronica paczoskiana Pseudolysimachium OLDO02925 Klokov, M. and Zoz, 1. 126428 OLD HERBARIUM 1976-06-25 Ukraine Kharkiv Region, Zmiyiv District, Skrypayi village; pine forest 22,5 7,2 1,291,8867,47,2
CTAB 30 ves no Veronica pseudoorchidea Pseudolysimachium | OLD01227 Albach, D.C., Thiclen, N., Mosyakin, S., Mosyakin, A. & Kuzemko, A. 1463b OLD HERBARIUM 2016-06-25 Ukraine Oblast Kirowohrad: Ulianivka (B lag"“szl:;;gv') istrict, near Kamiangyy Brid (village); 48°14,831'N 30°11,596' E 130 2 21 35 1,281,7781,335
CTAB 30 yes yes Veronica pseudoorchidea Pseudolysimachium OLD02899 Shiyan, N.M. and Zavyalova, L.V. NSh,f 1(}(;,978’ OLD HERBARIUM 2013-06-26 Ukraine Chernigiv Region, near town Ichnya, Ichnya National Park; damp meadow 50.837432° N 32.36892° E 21,6 41 1,721,9414141
CTAB 30 ves yes Veronica schmakovii Pseudolysimachium OLDO00666; Kamelin, R.V.; Shmakov, A.I.; Smlrr.10v, S.; Kosachev, P.; Tichonov, D. & . OLD HERBARIUM 1998-07-28 Russia Republic Altai, Kosh-Agachskii district, F.'lateau Ukok, lower reaches river Kara-Bulak near 49°16'N 3728’ E 175 8.1 0.821,72188,98.1
AJUK 3321 Antonjuk, E. frontier Ak-Alacha
Shmakov, A.1.; Dorofeev, V.I.; Kuzev, M.G.; Djachenko, S.A.; German, D.A_; 715
CTAB 30 yes no Veronica schmakovii Pseudolysimachium OLD00659 Borodina-Grabovskaja, A.E.; Chubarov, I.N.; Kostjukov, S.A.; Usik, N. A. & (individual OLD HERBARIUM 2001-07-28 Mongolia Bajan-Ulegejskii ajmak, Mongolskii Altai ridge, North-Western slopes of the peaks 3321 48°43,5' N 88°05'E 2 20,6 30 1,181,8179,230
Kosacheyv, PA. 13)
CTAB 30 yes yes Veronica schmidtiana Pseudolysimachium OLD00346 Albach, D.C. 1043 OLD HERBARIUM 2008-04-16 Germany cultivated in Botanical Garden, University of Mainz ex BG Tiibingen (172/813), 2005 18,7 7,7 1,372,0548,57,7
CTAB 30 yes no Veronica sclerophylla Pentasepalae OLD02911 Kuznetzova, G. S'nd ggg 5 OLD HERBARIUM 1958-05-23 Ukraine Donetzk Reg., Novoazovskiy Distr., Nature Reserve "Kchomutovski Steppe” 18,5 11 1,491,8885,311
X o Raimaondo, EM.; Jury, S.L.; Gebauer, R.; Charpin, A.; Brullo, S.; Hofmann, H.; N . . oz oy
CTAB 30 yes no Veronica serpyllifolia Beccabunga OLDO01118 Mastracei, M. Lakusic, D.: Pérez Caro, E.: Minissale, P: .. 1228 OLD HERBARIUM 1990-06-05 Italy Madonie: Piano Battaglia, calcareous soil 37°52'N 14°00' E 1550 17,9 12 0,831,65122,512
CTAB 30 no no Veronica longifolia” (brevibractealis) | p . 1o cimachium ALTB V. Nikitin, V. Byalt, M. Azarkina, 1. Illarionova No.1309 ALTB HERBARIUM 2003-07-06 Russia Tuva Republic, Piy-Chemsky district, right bank of Bolshoi Enisey (Biy-Chem) river 51°55" n.lat 94°25" e. long. 22,5 2 1,482,31144,122
evtl. species nova upstream the town Kyzyl. — Wet meadows on the riverbank
CTAB 30 no no Veronica spicata f. falz-feiniana Pseudolysimachium Tuzson, J. s.n. BP SILICA 1912-07-13 Ukraine Cherson: "Habitat in stepibus Tauricis prope Ascania-Nova" 20,4 8,8 1,011,75201,28,8
CTAB 30 no no Veronica bashkiriensis Pseudolysimachium | KW000058076 Kotov, M. s.n. KwW HERBARIUM 1942-07-28 Russia Bashkir Autonomous Soviet Socialist Republic, Chirishmi, Tatar cemetery 20,4 16 1,871,99129,516
CTAB 30 no no Veronica borysthenica Pseudolysimachium | KW000058078 Ostapko, V.M. s.n. KW HERBARIUM 1981-07-21 Ukraine Dnipropetrovsk distr., Krivoy Rog, the Arroyo Chervona, steppe slope 22,9 6,3 1,662,0297,76,3
CTAB 30 1o no Veronica cretacea Pseudolysimachium | KW000058080 Ostapko, V.M. and Maximova, S.A. s KW HERBARIUM 1987-06-28 Ukraine | Prov Lugansk, distr. Melovoje, pagus Stref:;‘:ét";’ steppa petrophytica in rupite remanente 20,8 7.1 1,382,0951,97,1
CTAB 30 no no Veronica donetzica Pseudolysimachium | KW000058081 Ostapko, V.M. s.n. KwW HERBARIUM 1981-08-20 Ukraine prov. Lugansk, distr. Sverdlovsk, pagus Provalje, locus Regiae rupes 22,4 3,26 1,132,0999,63,26
CTAB 30 no no Veronica gryniana Pseudolysimachium | KW000058083 Gryn, E Dobrochaeva, D. s.n. KW HERBARIUM 1939-06-17 Ukraine Ukrainian SSR, Donetsk distr., Sloviansk reg. vil. Krasnopole, on the edge of forest 22,8 8,9 1,432,98117,98,9
CTAB 30 no no Veronica maeotica Pseudolysimachium | KW000058084 Grishko, T s.n. KW HERBARIUM 1952-06-03 Ukraine RSS Uer., dit. Donetzica, distr. Novoasovicus, p. Chomutovo, reservatum steppaceum 20,7 1 1,662,07131,811
Chomutovskaja stepj nominatum
CTAB 30 no no Veronica paczoskiana Pseudolysimachium OLD02918 Klokov, M. sn07138;) S OLD HERBARIUM 1972-07-27 Russia Cherkasy Reg., Kanivskyi district, village Mykchajlivka; Mykchajlivski pine forest 20,6 9,3 1,711,9787,69,3
CTAB 30 no no Veronica pontica Pseudolysimachium | KW000058099 Ostapko, V.M. s.n. KW HERBARIUM 1987-07-03 Ukraine prov. Lugansk, distr. Belovodsk, pagus :j;’tva"cl:i’:amka’ steppa arenosa supra delivibus 214 10 1,792,07129,210
CTAB 30 no no Veronica semiglabrata Pseudolysimachium | KW000058109 Ostapko, V.M. s.n. KwW HERBARIUM 1987-07-03 Ukraine prov. Lugansk, op. Markovka, declive stepposum 20,7 8,7 1,472,0978,78,7
CTAB 30 no no Veronica sergievskiana Pseudolysimachium OLD s.n. OLD HERBARIUM 2017-08-13 Russia Zabaykalskiy kray, ? 14,5 15 1,542,0188,215
CTAB 30 no no Veronica "tvelevii" (maybe: tzvelevii) Pseudolysimachium KW093798 KW 2009-07-05 22 19 1,182,1888,719
CTAB 30 no no Veronica gryniana Pseudolysimachium KW081622 KW 2006-06-24 21,1 3,61 1,372,2283,53,61
CTAB 30 no no Veronica hololeuca Pseudolysimachium | KW00104841 Kw 2012-07-19 20,6 9,9 1,162,0765,39,9
CTAB 30 no no Veronica maeotica Pseudolysimachium KW014286 KwW 1990-07-01 20,6 6,6 1,632,041006,6
CTAB 30 no no Veronica steppacea Pseudolysimachium KW009164 KW 2002-07-01 21 8,3 1,612,1488,58,3
CTAB 30 no no Veronica steppacea Pseudolysimachium KW042384 KW 2004-??-16 21 8,1 1,22,1763,18,1
CTAB 30 no no Veronica steppacea Pseudolysimachium KW009165 KW 2002-07-01 21,3 16 1,422,0859,216
CTAB 30 no no Veronica viscosula Pseudolysimachium KW058848 KW 1974-06-19 21,4 7,5 1,972143,37,5
CTAB 30 no no Veronica viscosula Pseudolysimachium KW027632 KW 1990-06-27 22,5 9,1 1,442,08115,89,1
Column 40 yes no Veronica barrelieri subsp. andrasovszkyi | Pseudolysimachium BP757299 Barina et al. 21604 BP SILICA 2012-06-24 Albania Diber, Komsi 41.57501N 19.94322E 10,1 9,66 2,3232,12992,64510,6
Column 40 yes no Veronica barrelieri subsp. andrasovszkyi | Pseudolysimachium BP761126 Barina & Pifko 22646 BP SILICA 2012-06-23 Albania Puke, Mt. Terbosh 42.00849N 19.91709E 9,6 4,45 2,3172,12763,5924,26
Column 40 yes no Veronica barrelieri subsp. andrasovszkyi Pseudolysimachium BP768015 Barina et al. 23897 BP SILICA 2012-06-24 Albania Shkoder, south of Vau i Dejes Reservoir 42.05792N 19.68168E 10,2 4,31 2,2592,09361,0074,19
Column 40 yes o Veronica dahurica Pseudolysimachium ALTB Ebel A.L., Verhozina A.V., Mihaylova S.I., Strelnikova T.O., Sheremetova S.A., 48448 ALTB HERBARIUM 2017-08-17 Russia Zabaykalskiy krai. Nerchinsko-Zavodskiy distr., near village Nerchinskiy-Zavod, riverbank NO51°52'31.08" E120°00106.20" 9.3 5,00 2.2272.102110,7645.04
Hrustaleva I.A., Murashko V.V. Urov. Meadow steppe at the foot of the slope
Column 40 ves no Veronica dahurica Pseudolysimachium ALTB Ebel A.L., Verhozina A.V., Mihaylova S.1, Strelnikova T.0., Sheremetova S.A., 48450 ALTB HERBARIUM 2017-08-13 Russia Zabaykalskiy kray. Karyimskiy district, near village Zhimbira. Steppe slopes NO51°31'02.74" | E114°01'34.74' 74 12,3 2.2172,11689,44313,1
Hrustaleva I.A., Murashko V.V.
. . . Zabaykalskiy kray. Aleksandrovo-Zavodskiy district, 13 km south- east from village
Column 40 ves 1o Veronica dahurica Pseudolysimachium ALTB Ebel A.L., Verhozina A.V., Mihaylova S.L., Strelnikova T.O., Sheremetova S.A., 48453 ALTB HERBARIUM 2017-08-16 Russia | Aleksandrovskiy Zavod. Nerchinskiiy mountain range. Left Bank of the river Malaya Borzya, | N051°48'14.30" | E118°02'42.27" 9,5 7,68 2,3832,13251,4727,46
Hrustaleva I.A., Murashko V.V. . R
South-West the slope of the mountain Murashiha. Grass-steppe meadow
Column 40 ves no Veronica incana Pseudolysimachium ALTB G.V. Matyashenko 34171 ALTB HERBARIUM 1977-08-08 Russia | |"utskava region, Olkhonskiy district, Olkhon island, Cape Kobylja Golova (Chorin-lrgi). | 5320344 00 | E106°54'14.00" 6,6 4,49 2,3572,07683,7644,26
The North-Western slope
Column 40 yes no Veronica incana Pseudolysimachium ALTB G.V. Matyashenko 36885 ALTB HERBARIUM 1976-08-01 Russia | ["Kutskaya oblast, Olkhonskiy district, lake Baikal, Bay Tashkay, South-East of village Tashkay. | 55320537 00 | E106°2827.00" 5.8 8.9 2,2271,99223,3948,03
The top of the mountain, stone fields, steppe
Column 40 yes no Veronica incana Pseudolysimachium ALTB L.N. Tyulina 43461 ALTB HERBARIUM 1958-08-13 Russia | |"Rutskaya oblast, Olkhonskiy district, lake Baikal, the North-Western coast of Baikal, Cape | \50:0031 00" | E108°12'58.00" 8.4 2,52 2,3962,06698,5782,29
Pokoyniki. Pebble shore shaft at the lake
Column 40 yes no Veronica incana Pseudolysimachium ALTB L.N. Tyulina 48524 ALTB HERBARIUM 1958-08-02 Russia | [Tkutskayaoblast, Olkhonskiy district, lake Baikal, the North-Western coast of Baikal, Cape | 540031 00 | E108°12'58.00" 10,5 1 2,2921,95621,74510,4
Onguren. Rocky steppe slope to the lake
Column 40 yes no Veronica incana Pseudolysimachium ALTB M.G. Azovsky 46249 ALTB HERBARIUM 1987-07-07 Russia Irkutskaya oblast, Olkhonskiy district, vicinities village Ozera. Meadow steppe N052°42'00.14" E106°21'57.90" 4,7 3,77 2,422,0848,8373,38
Column 40 ves no Veronica incang Pseudolysimachium ALTB $.G. Kazanovsky 48525 ALTB HERBARIUM 1999-08-05 Russia | |"kutskayaoblast, Olkhonskiy district, lake Baikal, Malomorskoe coast, I km West of cape 6,3 481 2,4142,10678,4754.4
Ulibra. Stony steppe
Column 40 ves no Veronica arenosa Pseudolysimachium ALTB S.A. Dyachenko. No.1 ALTB HERBARIUM 2005-06-24 Mongolia | hobdo aimak, Mongolian Altai, NE macroslope of Arshantyn-Nuruu range, vicin. oft he 46°22'N 9I°14'E 1900 9,8 9,25 1,1942,03836,9838,82
spring Ulyastajn-Sala; Stony slopes, meadow steppes, Caragana & Artemisia communities.
Column 40 ves no Veronica arenosa Pseudolysimachium ALTB S.A. Dyachenko & PA. Kosachev. No.4 ALTB HERBARIUM 2004-06-24 Mongolia | hobdo distr., Mongolian Altai, Shadzgaityn-Nuruu range, N macroslope, valley of the left 46°21'N 91°41'E 1,1 3,11 1,7472,09976,8362,98
tributary of Ulyastajn-gol; meadow and steppe slopes
Column 40 yes no Veronica arenosa Pseudolysimachium ALTB S.A. Dyachenko & PA. Kosachev. No.5 ALTB HERBARIUM 2004-07-01 Mongolia | <hobdo distr., Mongolian Altai, middle rer‘:)ccﬁs of Uenchijn-gol; stony slopes, limestone 46°22'N 92°07'E 10,4 6,27 2,0632,09487,7086,1
Column 40 yes no Veronica laeta Pseudolysimachium ALTB Shmakov A. I., Ebel A. L. Kashcheev, M., Dyachenko S., Soloviev A. No.2 ALTB HERBARIUM 1991-07-21 Kazakhstan | 1aidy-Kureanskaya oblast, Dzungarian Alatau, Kapal'skiy district, the upper river Sarkand, 9,5 8,35 2,2652,04105,228,13
steppe slope of Western exposure
Column 40 yes no Veronica laeta Pseudolysimachium ALTB Shmakov A. I., Ebel A. L. Kashcheev, M., Dyachenko S., Soloviev A. No.4 ALTB HERBARIUM 1991-07-21 Kazakhstan | 1210¥-Kurganskaya oblast, Dzungarian Alatau, Kapal'skiy district, the upper river Sarkand, 9,2 23,8 2,1822,04791,14622,3
steppe slope of Western exposure
Column 40 yes no Veronica laeta Pseudolysimachium ALTB Shmakov A. I., Ebel A. L. Kashcheev, M., Dyachenko S., Soloviev A. No.5 ALTB HERBARIUM 1991-07-21 Kazakhsan | 1aidy-Kurganskaya oblast, Dzungarian Alatau, Kapal'skiy district, the upper river Sarkand, 10 15,2 2,1892,02468,18214,8
steppe slope of Western exposure
Column 40 yes no Veronica alatavica Pseudolysimachium ALTB Laz'’kov G.A. s.n. ALTB HERBARIUM 2004-08-10 Kirgizstan Kungey Ala-too, river Chok-Aksu 10,1 11,8 2,0142,053142,5911,1
Column 40 yes no Veronica grisea Pseudolysimachium ALTB V. Byalt, V. Nikitin, I. Illarionova, V. Shaulo & al. No. 415 ALTB HERBARIUM 2003-07-01_02 Russia Tuva, Dzun-Khemchiksky distr., road Kyzyl-Shagonar, rv. Shemi. Sands and pebbles on banks SI°16'N 9I°11'E 766 8,5 16,8 2,122,06930,07716,4
Column 40 ves ves Veronica altaica Pseudolysimachium | OLD00641 Kamelin, R.V.; Shmakoy, A.1; Dorofeey, V.I; Smirnoy, 5.V.; Chubaro, 1. s.0. OLD HERBARIUM 2000-07-02 Russia | Altaiskii krai, Krasnoschekovskii district, vicinity village Kharlovo, right bank river Charysh SI°41'N 82°49'E 9,8 1,91 2,2652,07430,691,88
Antonjuk, E.; Kosachev, P. & Kuzev, M.G.
Column 40 yes yes Veronica barrelieri (likely: steppacea) Pseudolysimachium OLD02924 Stepura (?) 126539 OLD HERBARIUM 1962-06-15 Ukraine Donetsk Region, Novoazovskiy District, Khomutovsty Steppe Nature Reserve 10,7 2,26 1,9682,09417,8332,12
Column 40 yes yes Veronica chamaedrys Chamaedrys OLDO00661 Buldakova; Paschenko s.n. OLD HERBARIUM 1985-07-03 Russia Altaiskii krai, Kurjinskii district, vicinity village 8 Marta, lake Beloe 6,6 1,55 2,3271,997145,8311,28
Column 40 yes no Veronica chamaedrys Chamaedrys OLD00662 Buldakova; Paschenko s.n. OLD HERBARIUM 1985-07-04 Russia Altaiskii krai, Kurjinskii district, mountain Sinjucha; mixed forest 3,5 29 2,0741,96230,62526,1
Column 40 yes no Veronica chamaedrys Chamaedrys OLDO00663 Tamilova s.n. OLD HERBARIUM 1987-06-22 Russia Altaiskii krai, vicinity of station Povaliha; marge 5,4 4,75 2,0661,88140,5674,3
Column 40 yes no Veronica chamaedrys subsp. ch drys Chamaedrys OLD00524 Mikolas, V. 7083 OLD HERBARIUM 1992-08-06 Slovakia Slovakia centralis, Zapadné Tatry Mts., Zuberec village, Javorina Mt. (S of Osobita Mt.) 49°1523"N 19°4323"E 1530 10,3 13,4 1,8951,9264,01212,3
Column 40 yes no Veronica | €M@maedrs V?rrle L/’””s“ Mikolds Chamaedrys OLDO01107 Mikolas, V. 16018 OLD HERBARIUM 1986-05-01 Slovakia Slovakia orientalis, Kogice, Botanical Garden of University of P.J.Safarika, at terraces 48°44'07"N 21°14'10°E 280 5,6 19,1 2,31,98683,77817,7
Column 40 yes no Veronica densiflora Stenocarpon OLD00664 Kamelin, R.V.; Shmakov, ?/II LE;;?EGE &I éncjgﬂzliog’ P; Solovjey, A.; Kascheey, s.n. OLD HERBARIUM 1995-07-06 Russia Republic Altai, Kosh-Agachskii district, Chikhacheva ridge, pass Bugusun; alpine meadows 50°11'N 89°25'E 5,7 15,7 2,3311,99433,20814,3
Column 40 yes yes Veronica filifolia Pentasepalae OLD02902 Kotov, M. and Omeltchuk, T. S'“d 3;‘55': OLD HERBARIUM 1958-05-28 Ukraine West Transcaucasia, Novorosijsk, Range Markotch; on the limestone 10,3 6,84 1,711,94814,476,24
. . . . 126570 . . . .. . .
Column 40 yes yes Veronica incana Pseudolysimachium OLD02906 Klokov, M. Dups.: 05/10 OLD HERBARIUM 1973-07-30 Ukraine Kyiv Reg., station Klavdiievo; Pine-wideleaf forests 9,3 0,96 2,3962,00542,630,863
Column 40 yes no Veronica incana Pseudolysimachium OLD02907 Klokov, M. and Dubovik, O. s.n63(1)155~1 OLD HERBARIUM 1973-07-18 Ukraine Kyiv Reg., Irpin’; Pine-wideleaf forestes the other side of the river Irpin 10,2 NA 2,0611,87677,253NA
Column 40 ves no Veronica incana Pseudolysimachium | OLD02909 Tkatchenko, V. S'“d;%; S OLD HERBARIUM 1963-07-04 Ukraine | -v&ansk Reg., Stanichno-Luganske; Steppelilisgfs on the right shore of the Severskyi Donetz 10,4 23,2 2,0191,98552,32622
Column 40 yes no Veronica kiusiana Pseudolysimachium OLDO00365 Albach, D.C. 1060 OLD HERBARIUM 2008-06-02 Korea Botanischer Garten Mainz; cultivated from seeds ex Botanical Garden Yeomiji, Korea 11,1 4,58 2,0822,06986,554,23
Column 40 yes no Veronica kiusiana var. maxima Pseudolysimachium OLD00213 Albach, D.C. 1040 OLD HERBARIUM 2007-05-29 Germany cultivated at Botanical Garden Mainz, ex BG Bonn, XX-0-Bonn-22013 2 10,5 7,29 1,0711,7827,4647,17
Column 40 yes no Veronica linariifolia Pseudolysimachium OLD00370 Albach, D.C. & Zhao, L. 1214 OLD HERBARIUM 2011-07-17 China Shaanxi prov., Ningshan County; outside Jiankou; open vegetation next to fields 33.653N 108.646E 800 8,8 6,84 2,252,09234,2126,52
Column 40 yes yes Veronica maeotica Pseudolysimachium OLDO011%4 Albach, D.C., Thielen, N., Mosyakin, S., Mosyakin, A. 1486 OLD HERBARIUM 2016-07-01 Ukraine Oblast Kiew: Koncha Zaspa meadows; clearing in pine forest margin, mossy 50°19,796' N 30°34,064' E 102 2 5,7 1,96 2,3482,118113,261,85
Column 40 yes no Veronica paczoskiana Pseudolysimachium OLDO02915 Klokov, M. and Zoz, 1. S~“67]35‘$s': OLD HERBARIUM 1976-07-28 Ukraine Kcharkiv Reg., Zmiivskyi Distr., villae Skrypaji; Pine forest 10,2 11,2 1,3911,79214,55810,5
Column 40 yes no Veronica paczoskiana Pseudolysimachium OLD02916 Klokov, M. and Dubovik, O. s.n(.);?;lg&: OLD HERBARIUM 1973-07-20 Ukraine Station Maljutinka near Kyiv sity; Pine forest 11,8 2,75 2,0852,02256,4482,48
Column 40 yes no Veronica paczoskiana Pseudolysimachium OLD02919 Klokov, M. and Dubovik, O. s.n2. ;3;5 S OLD HERBARIUM 1973-07-20 Ukraine Station Maljutinka near Kyiv sity; Pine forest 10,4 4,77 2,172,02194,7524,45
Column 40 yes no Veronica paczoskiana Pseudolysimachium OLD02923 Klokov, M. and Dubovyk, O. Du13256'434 81 /38 OLD HERBARIUM 1973-07-20 Ukraine near Kyiv (Kiev), Malyutynka railway station; Pine forest 9 8,37 2,1571,95836,7667,84
Column 40 yes yes Veronica paczoskiana Pseudolysimachium OLD02925 Klokov, M. and Zoz, 1. 126428 OLD HERBARIUM 1976-06-25 Ukraine Kharkiv Region, Zmiyiv District, Skrypayi village; pine forest 11,2 4,48 2,3322,0740,9624,26
Column 40 ves no Veronica pseudoorchidea Pseudolysimachium | OLD01227 Albach, D.C., Thielen, N., Mosyakin, S., Mosyakin, A. & Kuzemko, A. 1463b OLD HERBARIUM 2016-06-25 Ukraine Oblast Kirowohrad: Ulianivka (Blagm'sfr}l‘gggv)v[)‘smﬂ’ near Kamiangyy Brid (village); 48°14,831'N 30°11,596' E 130 2 9,3 3.4 2,3732,08227,673,34
Column 40 yes yes Veronica pseudoorchidea Pseudolysimachium OLD02899 Shiyan, N.M. and Zavyalova, L.V. NSh,f 3‘;},978’ OLD HERBARIUM 2013-06-26 Ukraine Chernigiv Region, near town Ichnya, Ichnya National Park; damp meadow 50.837432° N 32.36892° E 9 3,43 2,3072,07889,4873.,4
Column 40 yes yes Veronica schmakovii Pseudolysimachium OLDO00666; Kamelin, R.V.; Shmakov, A.I.; Smlrrllov, S.; Kosachev, P.; Tichonov, D. & an OLD HERBARIUM 1998-07-28 Russia Republic Altai, Kosh-Agachskii district, I.’lateau Ukok, lower reaches river Kara-Bulak near 49°16'N 37°28' E 9.8 9.87 2.0991,98916.7119.61
AJUK 3321 Antonjuk, E. frontier Ak-Alacha
Shmakov, A.1.; Dorofeev, V.I.; Kuzev, M.G.; Djachenko, S.A.; German, D.A.; 715
Column 40 yes no Veronica schmakovii Pseudolysimachium OLDO00659 Borodina-Grabovskaja, A.E.; Chubarov, [.N.; Kostjukov, S.A.; Usik, N. A. & (individual OLD HERBARIUM 2001-07-28 Mongolia Bajan-Ulegejskii ajmak, Mongolskii Altai ridge, North-Western slopes of the peaks 3321 48°43,5' N 88°05'E 2 9,5 1,76 2,1972,03159,2011,66
Kosachev, PA. 13)
Column 40 yes yes Veronica schmidtiana Pseudolysimachium OLD00346 Albach, D.C. 1043 OLD HERBARIUM 2008-04-16 Germany cultivated in Botanical Garden, University of Mainz ex BG Tiibingen (172/813), 2005 9,8 10,4 2,4032,12200,07710,1
Column 40 yes no Veronica sclerophylla Pentasepalae OLD02911 Kuznetzova, G. S'nd 5535 S OLD HERBARIUM 1958-05-23 Ukraine Donetzk Reg., Novoazovskiy Distr., Nature Reserve "Kchomutovski Steppe” 7,7 20,4 1,7651,7727,34121,8
Column 40 ves 1o Veronica serpyliifolia Beccabunga oLpoig | Raimaondo, EM.;Jury, S.L.; Gebauer, R 5 Charpin, A.; Brullo, S.; Hofmann, H.; 1228 OLD HERBARIUM 1990-06-05 Italy Madonie: Piano Battaglia, calcareous soil 37°52'N 14°00' E 1550 7,9 9,67 2,0731,99161,6148,94
Mastracci, M.; Lakusic, D.; Pérez Caro, E.; Minissale, P.; ...
Incubation time 2h 120 no ves Veronica altaica Pseudolysimachium | OLD00641 Kamelin, R.V.; Shmakoy, A.I; Dorofeey, V.I; Smirnov, S.V.; Chubaroy, 1. s OLD HERBARIUM 2000-07-02 Russia | Altaiskii krai, Krasnoschekovskii district, vicinity village Kharlovo, right bank river Charysh 511N 82°49' E 10,6 472 0,7611,7557,0544,73
Antonjuk, E.; Kosachev, P. & Kuzev, M.G.
Incubation time 2h 120 no yes Veronica barrelieri (likely: steppacea) Pseudolysimachium OLD02924 Stepura (?) 126539 OLD HERBARIUM 1962-06-15 Ukraine Donetsk Region, Novoazovskiy District, Khomutovsty Steppe Nature Reserve 9,8 1,11 0,9741,84123,7521,1
Incubation time 2h 120 no yes Veronica chamaedrys Chamaedrys OLDO00661 Buldakova; Paschenko s.n. OLD HERBARIUM 1985-07-03 Russia Altaiskii krai, Kurjinskii district, vicinity village 8§ Marta, lake Beloe 7,1 1,26 1,5991,75112,9971,19
Incubation time 2h 120 no yes Veronica filifolia Pentasepalae OLD02902 Kotov, M. and Omeltchuk, T. s.n(.) 5111(1)) 5 OLD HERBARIUM 1958-05-28 Ukraine West Transcaucasia, Novorosijsk, Range Markotch; on the limestone 10,1 1,03 0,8671,83922,2691,02
Incubation time 2h 120 no yes Veronica incana Pseudolysimachium OLD02906 Klokov, M. Dui)zs6‘507 50 /10 OLD HERBARIUM 1973-07-30 Ukraine Kyiv Reg., station Klavdiievo; Pine-broadleaf forests 10,9 2,2 1,0721,76218,8212,23
Incubation time 2h 120 no yes Veronica maeotica Pseudolysimachium OLDO0119%4 Albach, D.C., Thielen, N., Mosyakin, S., Mosyakin, A. 1486 OLD HERBARIUM 2016-07-01 Ukraine Oblast Kiew: Koncha zaspa meadows; clearing in pine forest margin, mossy 50°19,796' N 30°34,064' E 102 2 9,3 6,17 1,8361,85419,6066,09
Incubation time 2h 120 no yes Veronica paczoskiana Pseudolysimachium OLD02925 Klokov, M. and Zoz, 1. 126428 OLD HERBARIUM 1976-06-25 Ukraine Kharkiv Region, Zmiyiv District, Skrypayi village; pine forest 10,6 0,115 0,4251,3965,1470,114
Incubation time 2h 120 no yes Veronica pseudoorchidea Pseudolysimachium OLD02899 Shiyan, N.M. and Zavyalova, L.V. NSh,f 1(;(;978’ OLD HERBARIUM 2013-06-26 Ukraine Chernigiv Region, near town Ichnya, Ichnya National Park; damp meadow 50.837432° N 32.36892° E 10,9 3,63 1,8011,87731,1013,69
Incubation time 2h 120 o yes Veronica schmakovii Pseudolysimachium OLD00666; Kamelin, R.V.; Shmakov, A.1.; Sm1r1}ov, S.; Kosachev, P.; Tichonov, D. & . OLD HERBARIUM 1998-07-28 Russia Republic Altai, Kosh-Agachskii district, P.’lateau Ukok, lower reaches river Kara-Bulak near 49°16' N 9728’ E 8.7 3,09 1,7711,94846,3692,91
AJUK 3321 Antonjuk, E. frontier Ak-Alacha
Incubation time 2h 120 no yes Veronica schmidtiana Pseudolysimachium OLD00346 Albach, D.C. 1043 OLD HERBARIUM 2008-04-16 Germany cultivated in Botanical Garden, University of Mainz ex BG Tiibingen (172/813), 2005 9,8 0,829 1,1871,90915,5050,808
Incubation time 4h 240 no ves Veronica altaica Pseudolysimachium | OLD00641 Kamelin, R.V.; Shmakoy, A.; Dorofeey, V.I; Smimoy, 5.V.; Chubaroy, I.; s OLD HERBARIUM 2000-07-02 Russia | Altaiskii krai, Krasnoschekovskii district, vicinity village Kharlovo, right bank river Charysh SI41'N 82°49' E 7.4 1,92 1,2282,02924,2131,9
Antonjuk, E.; Kosachev, P. & Kuzev, M.G.
Incubation time 4h 240 no yes Veronica barrelieri (likely: steppacea) Pseudolysimachium OLD02924 Stepura (?) 126539 OLD HERBARIUM 1962-06-15 Ukraine Donetsk Region, Novoazovskiy District, Khomutovsty Steppe Nature Reserve 10,7 3,24 1,6431,86733,7783,22
Incubation time 4h 240 no yes Veronica chamaedrys Chamaedrys OLDO00661 Buldakova; Paschenko s.n. OLD HERBARIUM 1985-07-03 Russia Altaiskii krai, Kurjinskii district, vicinity village 8 Marta, lake Beloe 6,3 2,28 0,9352,02725,9542,25
Incubation time 4h 240 no yes Veronica filifolia Pentasepalae OLD02902 Kotov, M. and Omeltchuk, T. S'nd 5]31118 S OLD HERBARIUM 1958-05-28 Ukraine West Transcaucasia, Novorosijsk, Range Markotch; on the limestone 9,3 0,896 0,7481,8418,5030,885
Incubation time 4h 240 no yes Veronica incana Pseudolysimachium OLDO02906 Klokov, M. Dui)zs6'507 50 /10 OLD HERBARIUM 1973-07-30 Ukraine Kyiv Reg., station Klavdiievo; Pine-broadleaf forests 10,9 5,26 1,191,89753,5615,23
Incubation time 4h 240 no yes Veronica maeotica Pseudolysimachium OLDO0119%4 Albach, D.C., Thielen, N., Mosyakin, S., Mosyakin, A. 1486 OLD HERBARIUM 2016-07-01 Ukraine Oblast Kiew: Koncha Zaspa meadows; clearing in pine forest margin, mossy 50°19,796' N 30°34,064' E 102 2 10,5 3,55 1,8931,97830,4073,52
Incubation time 4h 240 no yes Veronica paczoskiana Pseudolysimachium OLD02925 Klokov, M. and Zoz, 1. 126428 OLD HERBARIUM 1976-06-25 Ukraine Kharkiv Region, Zmiyiv District, Skrypayi village; pine forest 9,5 0,613 0,5291,77132,0740,605
Incubation time 4h 240 no yes Veronica pseudoorchidea Pseudolysimachium OLD02899 Shiyan, N.M. and Zavyalova, L.V. NSh,f 1(2?78’ OLD HERBARIUM 2013-06-26 Ukraine Chernigiv Region, near town Ichnya, Ichnya National Park; damp meadow 50.837432° N 32.36892° E 8,5 5,92 1,0341,92944,7115,82
Incubation time 4h 240 o yes Veronica schmakovii Pseudolysimachium OLD00666; Kamelin, R.V.; Shmakov, A.L.; Smlrr.lov, S.; Kosacheyv, P.; Tichonov, D. & . OLD HERBARIUM 1998-07-28 Russia Republic Altai, Kosh-Agachskii district, }.’lateau Ukok, lower reaches river Kara-Bulak near 49°16'N 87°28' E 7.5 34 1.3151,95250.393.37
AJUK 3321 Antonjuk, E. frontier Ak-Alacha
Incubation time 4h 240 no yes Veronica schmidtiana Pseudolysimachium OLD00346 Albach, D.C. 1043 OLD HERBARIUM 2008-04-16 Germany cultivated in Botanical Garden, University of Mainz ex BG Tiibingen (172/813), 2005 8,7 2,68 1,0161,85923,0682,63
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