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The use of numerical methods in the systematics of hawthorns occurring
in Poland

The genus Crataegus, besides such variable and polyspecific genera
as Rosa, Rubus, Salix, Alchemilla or Hieracium, is very difficult to treat
taxonomically. It belongs to the family Rosaceae, subfamily Maloidae
(Pomoidae). The kariological studies of Gladkova (1967, 1968) have
shown that genera from this subfamily frequently form in nature poli-
ploidal complexes with an intergradation of morphological characters.
Besides, the hawthorns are also capable of easy apomictic reproduction
(Gladkova, 1968). This leads to the formation of colonies, micropopu-
lations frequently originating from only one individual. Hybridization,
polyloidy nad apomixis are the main reasons behind the great polymorp-
hism in the genus Crataegus. Insufficient consideration of intraspecific
and interspecific variability has led to the recognition within the genus
of a very large number of different taxa. Thus for example within the
span of only 25 years, only from the region of North America in all al-
most 1100 new species have been described. With time this number was
considerably decreased, because it proved that many of these have been
known before under different names, or that they are only hybrids or
taxa of a lower order. Presently the tendency to describe numerous new
taxa manifests itself in the studies of some European taxonomists. Among
these one could mention Pojarkowva (op. plur.), Klokov (1954),
Hrabétova-Uhrova (op. plur.) and Cinkovskis (1971). On the
other hand the species is being considered in a wide sence (eg. Buia,
1956; Penzes, 1956), and in these cases usually only C. oxyacantha L.
and C. monogyna Jacq. are being recognized and the remaining species
are being treated as taxa of a lower order.

When undertaking the study of the systematic status of hawthorns
existing in Poland | have employed both the classical methods of analy-
sing morphological differences and numerical methods, namely the den-
dritic method and the discrimination analysis of Fisher. Use was made
for the purpose of both living material and herbarium collections avai-
lable in Polish and neighbouring (USSR, Czechoslovak) herbaria. The
effect of the studies was to obtain an answer to the questions: 1° Which
hawthorns occur in Poland and what are their interrelations, 2° What is
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the relation of certain individuals difficult to place by classical morpho-
logical methods, to the clearly defined taxa occurring in Poland.

In order to obtain appropriate materials for biometric studies and
mathematical evaluations 62 samples were collected each consisting of
50 leaves and 50 fruits, from localities distributed througout the country,
in regions of abundant occurrence and fruiting of hawthorns. After ha-
ving made a detailed morphological description of the plants | have se-
lected for the biometric studies 17 charaters of seed (Tab. 1), 25 chara-

Table 1

Characters of fruit and seed used n the biometric studies

cters of the fruits (Tab. 1), 42 characters of leaves (Tab. 2) and 4 chara-
cters of stipules (Tab. 2). In order to prepare tables of charaters for the
construction of a dendrite |1 have selected 19 representative individuals.
They include the group of hawthorns with a single stone, the group with
two stones, and the group with 1-2 stones. The percentage values of
some characters have been calculated relative to 50 fruits, 50 leaves and
20 stipules in each case. Thus for example for. C. monogyna no. ! a result
has been obtained from measurements made on four individuals, for C.
monogyna no. 2 and no. 3, for C. oxyacantha no. 1 and no. 2, for C. lind-
manii no. 1 and no. 2, C. curvisepala no. 1 and no. 2, for C. palmstruchii,
C. macrocarpa and C. heterodonta from measurements made on 2 indivi-
duals and for C. poloniensis on one individual. The individuals, both in
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the case of species and hybrids either originated from one stand, or from
widely separated places. Basing on the value of the sum of all differences
jointly for characters of fruits and seeds (Tab. 3) and on the basis of leaf
and stipule characters (Tab. 4) dendrites were drawn (Fig. la, Ib). Then

Table 2

Characters of leaves and stipules used in the biometric studies

the difference sums were calculated jointly for the characters of fruits,
seeds, leaves and stipules (Tab. 5) and on this basis a joint dendrite was
drawn (Fig. 1c).

The general split up of the analysed material was in all three cases
analogous. There are distinct divisions into the groups of individuals
representing recognized species growing in Poland: nos. 1, 2 and 3 (C. mo-
nogyna Jacq. s.str.), to which are related individuals no. 18 (C. hetero-
donta Pojark.) and no. 19 (C. poloniensis Cinov.), then individuals nos. 8
and 9 (C. curvisepala Lindm.), nos. 10 and 14 (C. palmstruchii Lindm.).
Individual no. 11 on the dendrite based on seed and fruit characters ap-
pears related to representatives of C. lindmanii Hrabét.-Uhr., while on the
dendrite based on leaf and stipule characters to C. curvisepala. A similar
position is taken by the specimen on the joint dendrite. However the sta-
tistical distance between this individual and the other is such that it can
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be assigned species rank. This is a hawthorn recently found in Poland
identified as C. macrocarpa Hegetschw. (Gostynska-Jakusze-

wska, 1970). Separate groups are also formed by Crataegus nos. 4 and
5 (C. oxyacantha L.em.Jacqg.) and Crataegus nos. 6 and 7 (C. lindmanii).

Fig. 1
a — dendrite based on fruit and seed characters, b — dendrite based on leaf and stipule
characters, ¢ — dendrite based on all characters jointly

The rest of the studied representatives were located between the above
mentioned groups of hawthorns. They are therefore interspecific hybrids.
In that numebr there are C. x media Bechst. (no. 12), C. x fallacina
(Klok) Gost.-Jak. comb. nova (nos. 16 and 13 = C. plagiosepala Pojark.).
C. > dunensis Cinov (no. 17) and C x pseudooxyacantha Cinov (no. 15).

An analogous split up of the individuals in all three dendrites indi-
cates that the characters of leaves and stipules are strongly related to
the characters of seed and fruits. Thus it is possible to identify
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Table 3
Value of sum of differences for fruit and seed characters

Table 4
Value of sum of differences for leaf and stipule characters
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Table 5
Value of sum of differences for fruit, seed, leaf and stipule characters

hanrts correctly both on the basis of generative and on vegetative cha-
racters.

In the discrimination analyses, to which 62 samples were subjected,
use was made of 17 characters of high diagnostic value (Tab. 6). Assu-
ming that in the Polish flora the well recognized and at the same time
the most commonly found four species are C. monogyna, C. curvisepala,
C. lindmanii and C. oxyacantha, the unusual individuals referred to above
were compared to these four species. The calculated values of the discriu

Table 6
Characters considered in the discrimination analysis
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Table 7
Value of the Fisher discriminant function

function for individual species pairs are presented in table 7. Then
the value of the discriminant function was calculated for the 24 uncertain
individuals separately for each discrimination between every species pair.

Fig. 2
a — Crataegus monogyna (Crataegus 37 — Ztotniki Kujawskie), b — Crataegus heterodonta
(Crataegus 1 — Kulin on the Vistula, near Wioctawek)



120

It turned out that 6 of these lie within the scale of variability of C. mo-
nogyna. Among these are the materials used by Pojarkova for the
description of a new species for Poland — C. heterodonta. Similarily as
in the discrimination analysis the location of this hawthorn! on the den-
drites is almost in complete agreement with C. monogyna (Fig. 2a, and
2b). The further graphs show that 3 individuals are close to C. curvise-
pala (Fig. 3) and 4 lie within the limits of C. oxyacantha (Fig. 4a). In the
latter however some influehce of C. monogyna seems to be detectable.

Fig. 3. Crataegus curvisepala (Crataegus 49 — near road from Kroscienko to Szczaw-
nica)

Of special interest are individuals marked Crataegus 28 (Fig. 4b) and
Crataegus 51 (Fig. 4c). Both Crataegus 28 and 51 do not appear to bear
any affinity with the four basic hawthorn species. Comparing the position
of Crataegus 28 on the dendrite (there no. 14) it can be seen that it is
nearest to C. palmstruchii and in fact could be considered as a represen-
tative of that species, while Crataegus 51 appears to be similar in some
characters to C. lindmanii and C. curvisepala. This is C. macrocarpa pre-
sented in the dendrite as no. 11. From the following graphs it appears
that the remaining individuals are hybrids. Thus Crataegus 19, Crataegus
25 and Crataegus 43 (Fig. 5) are hybrids between C. monogyna and C. cur-
visepala. It should be mentioned that Crataegus 19 was used by Pojar-
kova as type specimen for the new species she described as C. plagio-
sepala. It appears to have more characters in common with C. curvisepala
than the other two hybrids. Comparing herbarium materials, diagnoses



Fig. 4

a — Crataegus oxyacantha (Crataegus 13 — Grudzigdz), b — Crataegus palmstruchii (Crata-
egus 28 — Trzebnica), ¢ — Crataegus macrocarpa (Crataegus 51 — Zyczanéw near Rytro on the
Poprad

Fig. 5. Crataegus x fallacina
a — Crataegus 19 — Ciecierzyn near Lublin = C. plagiosepala, b — Crataegus x fallacina
(Crataegus 56 — Przegorzaly near Krakéw), ¢ — Crataegus x fallacina (Crataegus 43 — Pies-
kowa Skata)



Fig. 6. Crataegus x calycina (Crataegus 30 — Trzebnica)

Fig. 7. Crataegus > pseudooxycantha (Crataegus 55 — between Zegiestow and
Zubrzyk)



Fig. 8. C. Tonogyna x C. curvisepala x C. lindmanii (Crataegus 45 — Pieskowa
Skata)

Fig. 9
a — C. Tonogyna > C. curvisepala ? (Crataegus 33 — Chabsko), b — C. Tonogyna > ?
(Crataegus, 44 — -Pieskowa Skata)
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and drawings of C. plagiosepala and C. fallacina Klok., described from
Ukraine, it is possible to observe that the differences between them are
insignificant and both can be considered as being identical and the names
as synonyms. Thus for this hybrid one should adopt the name C. x fal-
lacina (Klok.) Gost.-Jak. Crataegus 30 represents the hybrid C. oxyacan-
tha x C. calycina Peterm.em. Lindm (Fig. 6). The studies of C. Hra-
bétova-Uhrova (1967), Cinovskis (1971) and Gostynska-
-Jakuszewska (1973 in litt.) have shown that C. calycina Peterm.
and C. calycina Peterm.em. Lindm. are separate and independent taxa.
For C. calycina Peterm.em. Lindm. we have accepted the new name pro-
posed by Hra&towa - Uhrova, C. lindmanii and C. calycina Peterm.
is a hybrid that has been discovered by Szafer in 1923 (Cinov k<is
l.c, Gostynska-Jakuszewska l.c.). Thus the proper name for
the hybrid between C. oxyacantha and C. lindmanii is C. x calycina (Pe-
term.) Cinov. Crataegus 55 (Fig. 7) is a representative of the hybrids bet-
ween C. oxyacantha and C. curvisepala. A similar hybrid has been des-
cribed by Cinovskis (l.c.) from the Baltic countries under the name
C x pseudooxyacantha. Finally Crataegus 45 (Fig. 8) is a triple hybrid,
in which links are detectable between C. monogyna, C. curvisepala and
C. lindmanii. The interpretation of the relations of Crataegus 33 and 44
(Fig. 9) to the four basic species is very difficult. It can only be pointed
out that both have a slight affinity to C. monogyna and to a lesser ex-
tent to C. curvisepala.

For the identification of species of Crataegus occurring in Poland a key
was compiled, based on morphological characteristics only.

The diagnostic characters described in the key refer to:

1° Fruit: no. of stones in a fruit, size, outline, shape and colour of the fruits,
length, width and apices of sepals and their positioning on the fruits.

2° Leaves: no. of lobes, depth of sinuses between lobes, distance of the widest
part from the base, of the leaf blade, dentation of the outside margin of the lower
lobe, apices of the lobes, base of the blade, pubescence, colour and thickness of leaf.

3° Stipules: size, outline, symmetry, dentation of margins and position on the
shoot.

When identifying hawthorns the fruits should be ripe. In Poland full
ripeness is obtained in the second half of September or in the first days
of October. This is associated with the latitude. The leaves of long-shoots
of hawthorns occurring in Poland are generally very similar. The diag-
nostic characters are 'better manifested on short-shoot leaves, particularity
on fruiting short-shoots. However even these leaves are variable. This
was noted a long time ago. Among others this problem has been discus-
sed for hawthorns by M. Dau (1941), J. Jentys-Szaferowa (1955)
and M. Gostynska-Jakuszewska (1973). The most characteri-
stic is the second leaf from the top on a short shoot, and during identifi-
cation this leaf should be observed in the first place. Since the characters
of fruits and leaves are closely related to each other, a correct
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amindifi of hawthorns is possible both on the basis of fruiting specimens
and on those that have only fully opened leaves. The typical stipules for
the species develop only on the short shoots.

1. Stone 1, Lobes and sSinUSES diSTINCL.........ccociiiiiiiiii i 2
1. Stones 2, sometimes only 1, rarely 3, Lobes short or very short _— _ _ 4
2. Outside margin of the lower lobe without teeth or with only a few teeth at the
tip of the lobe. Leaves distinctly discolorous, leathery. Stipules without teeth,
more rarely with a few very large teeth. Sepals on the fruit recurved downwards
and frequently with the middle part strongly adhereing to the fruit.
1. C. monogyna (s. str.)
2. Outside margin of the lower lobe with teeth along almost the whole length.
Stipules dentate. Leaves unicoloured, or slightly discolorous, thin or slightly
FEATINEINY ...ttt et b ettt ettt eene s 3
3. Leaves slightly discolorous and slightly leathery. Lobes (3)-5-7. Stipules dentate
Sepals on the fruit positioned unevenly, some recurved, others elevated.
2. C. curvisepala
3. Leaves unicoloured, thin. Lobes (5)-7-9. Stipules small, sharply dentate. Sepals
on the fruit erect.
3. C. lindmanii
4. Stones 2. Leaves with 3-5 indistinct, wide lobes, obtuse at the top or weakly
BCUMIINATLE. ...ttt b et e bt n et e n et 5
4. Stones 2 or | (occasionally 3). Leaves with 3-7 rather narrrow lobes, cuspidate
or acuminate. Fruit cylindrical with five large distinct bulges at the base.
Sepals erect.
6. C. macrocarpa
5. Leaves with long hairs along the veins on both surfaces, and on the leaf
margins, or without dentation. The fruit spheroidal in outline, sepals almost
as long as wide, positioned horizontally, recurved.
4. C. Oxyacantha
5. Leaves frequently with tuffts of hairs in the vein crotches on the lower leaf
surface. Fruit widely elliptic, large. Sepals lanceolate twice as long as wide
positioned horizontally or slightly elevated.
5. C. palmstruchii

SUMMARY OF RESULTS AND CONCLUSIONS

On the basis of the observations conducted on the hawthorns in their
natural habitats and on the basis of herbarium materials, using the
classical morphological method and at the same time employing the
numerical methods, it was established that in Poland there occur six
species of hawthorns: C. monogyna Jacq. s. str., C. curvisepala Lindm.,
C. lindmanii Hrabét.-Uhr., C. oxyacantha L.em.acq., C. palmstruchii
Lindm., C. macrocarpa Hegetschw.. The species occurring in Poland
form hybrids between themselves. Seven such hybrids have been observ-
ed: C. x media Bechst.,, C x fallacina (Klok). Gost.-Jak. (= C. plagio-
sepala Pojark.), C. x kyrtostyla (Fingerh.) Franco, C. x dunensis Cinov.,
C. x kupfferi Cinov., C. x calycina (Peterm.) Cinov., C x pseudooxy-
cantha Cinov. The results of a Fisher discrimination analysis have shown



126

that the hawthorns form also polyspecific hybrids, such as for example
Crataegus 45 = C. monogyna > C. curvisepala x C. lindmanii. The
dendrite drawn from the material distinguishes well the recognized Polish
species and interspecific hybrids. C. curvisepala, C. lindmanii, C. oxy-
acantha and C. palmstruchii constitute independent taxa and are in fact
independent species. Thus they cannot be considered as subspecies or
varieties as has been done by Hrabétova-Uhrova (op. plur.) and
Franco (1968). Also the newely found in Poland C. macrocarpa is an
independent and good species. The new species of hawthorns described
for the flora of Poland by Pojarkova (1965) and Cinovskis (1971)
cannot be considered as independent species. Thus C. heterodonta Pojark.
and C. poloniensis Cinov. lie completely within the range of C. monogyna
variation, and therefore are either taxa of a lower rank (C. monogyna var.
heterodonta (Pojark.) Gost.-Jak. comb, nova (1973 in litt.) or synonyms
(C. poloniensis Gostynska - Jakuszewska, 1973 l.c.). C. plagio-
sepala Pojark. both in the dendrite and as a result of the discrimination
analysis made by the method of Fisher takes up an intermediate position
between C. monogyna and C. curvisepala, and on this basis it should be
considered as a hybrid between these species. Since such a hybrid has
been described as a species by Klokov (1954) in the Ukraine under
the name C. fallacina, it should be given the name C. x fallacina (Klok.)
Gost.-Jak. (1973, l.c.).

Institute of Dendrology
Koérnik nr. Poznan
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MARIA GOSTYNSKA-JAKUSZEWSKA

Zastosowanie metod numerycznych do systematyki gltogéw wystepujacych
w Polsce

Streszczenie

Rodzaj Crataegus, obok takich rodzajow jak: Rosa, Salix, Rubus, Alchemilla,
i Hieracium, reprezentuje grupe roslin odznaczajacych sie wyjatkowa zmiennoscig
i skomplikowanymi stosunkami systematycznymi. Przyczyng wielkiego polimorfiz-
mu jest tatwa zdolno$¢ krzyzowania sie, poliploidalno$¢ oraz apomiksja. Préby opra-
cowania systematyki tego rodzaju klasycznymi metodami morfologicznymi dopro-
wadzity do opisania znacznej liczby taksonéw réznego rzedu. Ich warto$¢ syste-
matyczna oraz ranga jest przez réznych autoréw réznie ujmowana. Aby uzyskac
odpowiedZz na pytanie, jakie gatunki wystepujg w Polsce, jaka jest ich zmiennos$¢
i wzajemne ustosunkowanie, postuzono sie klasyczng metodg formologiczng, przy
jednoczesnym zastosowaniu metod numerycznych — metody dendrytowej oraz ana-
lizy dyskryminacyjnej Fishera. Badania oparto na obserwacjach materiatdw zywych
oraz zielnikowych. W wyniku pomiaréw biometrycznych i obliczen matematycznych
sporzadzono tabele cech, na podstawie ktorych wykreslono dendryty dla cech owo-
cow i nasion, dla cech lisci i przylistkbw oraz dendryt zbiorczy dla wszystkich
cech lacznie. Wyniki obliczen wartosci funkcji dyskryminacyjnej przedstawiono
graficznie. Wykreslony dendryt dobrze wydziela wyréznione w Polsce gatunki i mie-
szance. Ustalono, ze gatunkéw jest 6: C. monogyna Jacq. s.str., C. curvisepala
Lindm., C. lindmanii Hrabét.-Uhr., C. oxyacantha L.em.Jacq., C. palmstruchii Lindm.
i C. macrocarpa Hegetsch. Mieszancéw wyrézniono 7: C.xmedia Bechst, C.x
fallacina (Klok.) Gost.-Jak., C.xkyrtostyla (Fingerh.) Franco, C.xdunensis Cinov.,
C. x kupfferi Cinov., C.xcalycina (Peterm.) Cinov. oraz C.xpseudooxyacantha Cinov.

Wyniki analizy dyskryminacyjnej wykazaty roéwniez, ze glogi tworzg takze
mieszance wielokrotne. Jako przyktad mozna wymieni¢ Crataegus 45, ktory jest
mieszancem C. monogyna x C. curvisepala x C. lindmanii. Zaréwno C. curvisepala,
C. lindmanii, C. oxyacantha, jak i C. palmstruchii stanowig samodzielne taksony,
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a zatem nie moga by¢ uznane za podgatunki czy tez za odmiany, jak je traktuja
np. Hrabétova-Uhrova (op. plur.) i Franco (1968). Niezaleznym i samo-
dzielnym gatunkiem jest znaleziony w Polsce po raz pierwszy w 1968 r. C. macro-
carpa (Gostynska-Jakuszewska, 1970). Opisane ostatnio przez Pojar-
kova (1965) i Cinovskisa (1971) nowe dla flory Polski gatunki glogu nie
znalazty potwierdzenia w przeprowadzonych badaniach. C. heterodonta Pojark.
i C. poloniensis Cinov. leza catkowicie w granicach zmiennosci cech C. monogyna
i wobec tego sg badz to jego nizszymi taksonami (np. C. heterodonta = C. mono-
gyna var. heterodonta (Pojark) Gost.-Jak. comb. nova), badz synonimami (C. polo-
niensis), C. plagiosepala Pojark., zarowno na wykre$Slonym dendrycie, jak i w wy-
niku analizy dyskryminacyjnej potozony jest posrednio pomiedzy C. monogyna
i C. curvisepala, zatem powinien by¢ uznany za mieszanca tych gatunkow.

Na podstawie wydzielonych, diagnostycznie waznych cech morfologicznych, spo-
rzadzono klucz do oznaczania glogéw wystepujacych w Polsce.

MAPUA FOCTbIHbCKA-AKYLUEBCKA

MprMeHeHWe UMPPOBLIX METOAOB NS CUCTEMATUKM 6OAPLILLHMKA,
BbiCTynatowero B Monblue

Pe3ome

Pon Crataegus Hapsfy ¢ Takumu pofamu, Kak Rosa, Salix, Rubus, Alchemilla
n Hieracium, npeactaBnseT rpynny pacTeHWi, OTANYAIOLMXCA MCKOUUTENbHOW M3eMeHYN-
BOTCbIO U CMIOXKHbLIMW CUCTEMATUYECKUMW OTHOLUEHUAMU. [PUYMHOIA-60/bLIONO NOAMMOPQM3Ma
ABNAETCA CMOCOOHOCTb NErko CKpewyBatbes, nonunnouaus v anomukcuc. onbiTku obpa-
60TaTb CMCTEMATMKY 3TOr0 pofa KnacCUyecKMMu MOpPGOI0rMYeckUMM MeTogamu MpuBenu
K OMUCaHWIO 3HAYUTENBHOTO YMCNa TaKCOHOB pPasHOro nopsfaka. WX cuctemarnueckoe 3Ha-
UeHMe W TONIOXKEHVE BOCMPUHATLI PasHbIMW  aBTOpamMu Mo-pasHoMy. YToObl OTBETUTHL Ha
BOMPOC, Kakue BWAbl BbICTYMatOT B [lonblle, KakoBa MX M3MEHUYMBOCTb M B3aMMOOTHOLLIEHMS,
Obl1 MCNOMBb30BaH K/IACCMYECKMIA MOP(ONOrMYeCcKniA MeTO4 NP OAHOBPEMEHHOM MPUMEHEHUN
LIMPOBLIX METOA0B — [EHAPUTHOrO MeTofa W aHanmsa pasndeHus Pduwepa. Kccnego-
BaHMA ONupanMcb Ha HabMIOAeHWAX XXMBOrO MaTepuvasa W Mmartepuanos repbapvies. B pe-
3ynbTaTe OMOMETPUYECKMX W3MEPEHUIA W MaTeMaTWuyecKux pacyeToB COCTaBneHbl Tabnuubl
MPU3HaKOB, Ha OCHOBAaHWW KOTOPbIX BbluepyeHbl AEHAPUTBLI 419 MPU3HAKOB MIOA0B W CEMSH,
ONA NPU3HAKOB /NINCTbEB UM MPWANCTHUKOB, a TakKe COoBMpaTenbHblA AeHAPUT [ANA  BCeX
MPU3HaKoOB BMecCTe. Pe3y/ibTaTbl BbIYMCNEHWUIA 3HAYEHUS (YHKLUMU PasnyeHns MpeacTas/eHbl
rpamyeckn. BblYepyeHHbIA [eHAPUT XOpOLWO BblAeNAeT OTMeYeHHble B [Mofblie  BuAbl
u rmbpuapl. YcTaHoBneHo, 4To BMAoB ecTb 6: C. Tonogyna Jacg. s. str., C. curvisepala
Lindm., C. lindmanii Hrabét.-Uhr.,, C. oxyacantha L. eon. Jacq., C. palmstruchii
Lindm. u C. macrocarpa Hegetschw., a ruépugos 7: C.xmedia Bechst., C.xfallacina
(Klok.) Gost.-Jak., C.x kyrtostyla (Fingerh.) Franco, C xdunensis Cinov., C. x kupfferi
Cinov., C.xcalycina (Peterm.) Cinov., C.x pseudooxyacantha Cinov.

PesynbTaTbl aHanM3a pasfMueHuss MokKasaam Takke, 4TO OOAPBLILHWKA TOXe CO3fatoT
MHOFOKpaTHble rmbpuabl. B kauvecTBe cTpuMepa MOXHO npuBecTu Crataegus 45, KOTOpbIiA
asnseTca rmbpugom C. Tonogynax C. curvisepalaxC. lindmanii. Kak C. curvisepala,
C. lindmanii, C. oxyacantha, Tak n C. palmstruchii npegcrasnstoT coboii camocTosTeb-
Hble TaKCOHbl W MO3TOMY WX HeMb3f MPUHATL 3a NOABUALI WAWM Pa3HOBUAHOCTM, KaK 3TO
fenatot, Hanpumep, Hrabétova-Uhrowva (op. plur.) v Franco (1968). He3asu-
CYMbIM U CaMOCTOSITE/IbHbIM BUAOM SBMISIETCS HalifjeHHbIA B NepBblii pa3 B [Monble B 1968
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rogy C. macrocarpa (Gostynska-Jakuszewska, 1970). OnucaHHble B Mo-
cnegHee Bpems MosipkoBoii (1965) u LinHoBckn3om (1971) Hosble ans diopsl
Monbwn BUAbl 6OAPBLILIHMKA He HaWaM MOATBEPXAEHWS B MPOBELEHHbLIX WCCNef0BaHUAX.
C. heterodonta Pojark. n C. poloniensis Cinov. UeNMKOM HaxogdTcs B rpaHuLax us-
MEHUMBOCTM Mpu3HakoB C. Tonogyna W BCAeACTBME 3TOF0 ABAAKOTCA MO0 €ro HU3LLIKMMK
TakcoHamu (Hanp., heterodonta=C. Tonogyna var. heterodonta (Pojark) Gost.-Jak.
comb, nova), nn6o cuHoHumamm (C. poloniensis Cinov.). Kak Ha BblYepyeHHOM AeHApWUTe,
TaKk U B pe3y/nbTaTax aHanmsa pasnunyeHus C. plagiosepala Pojark. 3aHumaeT npomexay-
TOYHOe nonoxeHne mexay C. Tonogyna u C. curvisepala u, cnefoBaTenbHO, [OMMKeH
ObITb Y3HaH 3a rnépuga sTMx BUAOB.

Ha OCHOBOE BblAENEHHbIX AMArHOCTUHECKM BaXKHbIX MOP(ONOrNYECKUX MPU3HAKOB CO-
CTaB/ieHa onpefenutenbHas Tabnuua 60ApbILHMKE, BbICTYNatowwero B MonbLue.



