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This paper is a survey of distribution of the Balkan endemic obligate serpetinophyte Euphorbia
serpentini in Bosnia and Herzegovina and Serbia based on a revision of herbarium specimens from
SARA, BEO, BEOU and private collections of the authors, literature data and on field observations. In
addition a short morphological description and photographs of the species are presented.
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Maslo, S., éaric’, S. & Niketi¢, M.: Rasprostranjenost balkanskog endema Euphorbia serpentini.
Nat. Croat., Vol. 31, No. 2, 251-263, Zagreb, 2022.

Rad predstavlja pregled rasprostranjenosti balkanskog endema, obligatnog serpentinofita Euphorbia
serpentini u Bosni i Hercegovini i Srbiji, na temelju revizije herbarijskih primjeraka iz herbara SARA,
BEO, BEOU i privatnih zbirki autora, podataka iz literature i terenskih opazanja. Dodatno su prika-
zani kratak morfoloski opis i fotografije vrste.
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INTRODUCTION

Euphorbia L. (Euphorbiaceae) is a genus of almost worldwide distribution, including
over 2150 species and is thus one of the largest genera of flowering plants (FRajMAN &
ScHONSWETTER, 2011). Approximately 40 species of the genus Euphorbia are mentioned
in the flora of Bosnia and Herzegovina (BEck-MANNAGETTA, 1920).

Within the Euphorbia verrucosa alliance three species are recorded for the flora of Bosnia
and Herzegovina: E. montenegrina (Bald.) K. Maly, E. serpentini Novak and E. verrucosa L.
(Cakovicetal., 2021). Euphorbia montenegrina and E. serpentini are Balkan endemic species,
whereas E. verrucosa is distributed in western and central Europe and in the western part
of the Balkan Peninsula (Slovenia, Croatia and Bosnia and Herzegovina; Cakovic¢ et al.,
2021; NIkeTI€ et al., 2021). Euphorbia montenegrina grows in subalpine or low-alpine vege-
tation on limestone, from 1200 to 2250 m s.m. It is restricted to the mountains of the we-
stern and southern Balkan Peninsula (Bosnia and Herzegovina, Montenegro, Kosovo,
Albania, North Macedonia and Greece.). Euphorbia serpentini is distributed in serpentine
areas in north-central Bosnia and western Serbia. It is a characteristic species of naturally
forest-free serpentine outcrops, scrublands or open pine forests over serpentine below the
timberline, from 250 to 1350 m s.m. (Caxovic ef al., 2021).
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Euphorbia serpentini was collected for the first time by Macy (1920) on serpentines in
central Bosnia, in the valley of the stream Gostovi¢, but under the name E. montenegrina.
Soon after it was described as a new species by Novak (1924) from serpentine outcrops
on the Zlatibor plateau in western Serbia. It was reported for several localities (Crni Rzav,
Kraljeva voda, Tornik), but later also from Murtenica Mountain (NovAk, 1927). In addi-
tion, it was reported by Sicunov (1979) and Tatic (1984) further east from the serpentines
in central Serbia, but those records have not yet been confirmed. Outside Serbia, the
species was collected from serpentines in central Bosnia, but considered to be E. monte-
negrina. Mavry (1920) noted “Glede ove je biljke do sada bilo samo poznato, da se nalazi
u alpinskom i viSem predalpinskom stepenu” (With respect to this species it was up till
now only known, that it occurs in the alpine and upper montane/subalpine belt). Con-
sequently, MaLry (1920, 1923, 1928) and RiTer-StupNICKA (1952, 1970) treated the Bosnian
populations of E. serpentini as E. montenegrina and recorded it from 40 localities on ser-
pentines in north-central Bosnia, from 160 to 1230 m (Tab. 1).

Tab. 1. Georeferenced data of the distribution of Euphorbia serpentini Novak in Bosnia and Herzegovi-

na (literature data).

Number and name of the locality, observers . . MGRS
(collectors) and dates for the obts};rvations WGS coordinates Altitude quadrant
1 Vrbanja, Banja Luka, Riter-Studnicka, H. 1952 44°45'53" N, 17°14'41"E | 160 m XK75
2 Tedin Han, Tesli¢, Riter-Studnicka, H. 1970 44°44'56" N, 17°46'53"E | 168 m YK25
3 Cedava, Tesli¢, Riter-Studnicka, H. 1970 44°42'07" N, 17°43'47"E | 292 m YK15
4 Debelo Brdo, Tesli¢, Riter-Studnicka, H. 1970 44°37'32" N, 17°52'20" E | 353 m YK24
5 Dolovi, Tesli¢, Riter-Studnicka, H. 1970 44°36'37" N, 17°41'55" E | 359 m YK14
6 Kakmuz, Ozren, Riter-Studnicka, H. 1970 44°38'05" N, 18°18'24"E | 259 m BQ84
7 Bornata Kosa, Ozren, Riter-Studnicka, H. 1952 44°37'02" N, 18°17'12"E | 457 m BQ84
8 Ostra Glava, Tesanj, Riter-Studnicka, H. 1970 44°33'19" N, 17°59'27"E | 450 m YK33
9 Crno Brdo, Tesanj, Riter-Studnicka, H. 1970 44°33'54" N, 17°59'11"E | 669 m YK33
10 Visoki Bor, Slatina, Riter-Studnicka, H. 1970 44°29'27" N, 17°52'49" E | 700 m YK23
11 Vitlaci, Zepée, Riter-Studnicka, H. 1970 44°27'08" N, 17°59'12"E | 614 m YK32
12 Smolin, Tesli¢, Riter-Studnicka, H. 1970 44°27'50" N, 17°53'29" E | 1105m YK22
13 Markovo Brdo, Zep(:e, Riter-Studnicka, H. 1970 44°26'11" N, 17°59'00" E | 515m YK32
14 Boljak, Zepée, Riter-Studnicka, H. 1970 44°24'39" N, 17°58'33"E | 725m YK32
15 Orlovik, Zepée, Riter-Studnicka, H. 1970 44°24'10" N, 18°01'46" E | 556 m BQ62
16 Ljeskovica, Zepée, Riter-Studnicka, H. 1970 44°25'09" N, 18°06'49" E | 260 m BQ72
17 Trbusnica, Velez, Maly, K. 1923 44°19'23" N, 18°09'50" E | 850 m BQ71
18 Gostovi¢ and Kamenica, Maly, K. 1920 44°20'46" N, 18°11'38" E | 370 m BQ71
19 Zedni Vrh, Riter-Studnic¢ka, H. 1970 44°2021" N, 18°17'16" E | 1017 m BQS81
20 Vresina Kosa, Tajan, Maly, K. 1923 44°17'33" N, 18°1122" E | 1230 m BQ70
21 Botanj, Maly, K. 1923 44°19'14" N, 18°13'36" E | 449 m BQ71
22 Botasnica, Maly, K. 1923 44°1839" N, 18°13'32" E | 644 m BQ71
23 Djedovo Brdo, Riter-Studnicka, H. 1970 44°18'56" N, 18°17'53" E | 1167 m BQS81
24 Svatovac, Lukavac, Riter-Studnicka, H. 1952 44°27'41" N, 18°26'46" E | 350 m BQ92
25 Vijenac, Riter-Studnic¢ka, H. 1970 44°26'56" N, 18°27'37"E | 537 m BQ92
26 Dubrava, Riter-Studnicka, H. 1970 44°29'36" N, 18°42'19"E | 311 m CQ12
27 Donja Visca, Riter-Studnicka, H. 1970 44°22'36" N, 18°37'37"E | 543 m CQ11
28 Lipik, Riter-Studnicka, H. 1970 44°19'39" N, 18°30'03" E | 1087 m CQo1
29 Stipin Han, Maly, K. 1928 44°19'18" N, 18°25'29"E | 354 m BQI1
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Tab. 1. Continued

Number and name of the locality, observers . . MGRS
(collectors) and dates for the obts};rvations e Eeoehniiz A quadrant
30 Mala Maoca, Riter-Studnicka, H. 1970 44°18'56" N, 18°17'53" E | 455 m BQ81
31 Modra Ploca, Riter-Studnicka, H. 1970 44°18'18" N, 18°27'59" E | 950 m BQ90
32 Zaskok, Riter-Studnicka, H. 1970 44°18'56" N, 18°17'53"E | 691 m BQ81
33 Zupeljeva, Riter-Studnicka, H. 1970 44°16'57" N, 18°29'48"E | 787 m CQO00
34 Prelijev potok, Riter-Studnicka, H. 1970 44°17'30" N, 18°27'36" E | 491 m BQ90
35 Velika Maoca, Riter-Studnicka, H. 1970 44°16'10" N, 18°28'10"E | 739 m BQ90
36 Dubostica, Olovo, Maly, K. 1928 44°14'31" N, 18°2322"E | 579 m BQ90
37 Careva Cuprija, Olovo, Maly, K. 1928 44°16'45" N, 18°25'48" E | 387 m BQY0
38 Zakolje, Riter-Studnicka, H. 1970 44°16'04" N, 18°23'31"E | 856 m BQ90
39 Donja Vijaka, Olovo, Maly, K. 1928 44°1222" N, 18°2720"E | 917 m BP99
40 Kozjaca, Magulica, Riter-Studnicka, H. 1970 44°14'02" N, 18°26'03"E | 597 m BQ90

41 Grabovacki potok, Olovo, Riter-Studnicka, H. 1970 | 44°09'50" N, 18°36'28"E | 769 m CP09
42 Gostovi¢ potok near Borovnica, Cakovic et al. 2021 | 44°21'47"N, 18°10'48"E 310 m BQ71
43 between Cardak i Kamenica, Zavidovidi, Cakovié

44°21'18"N, 18°1127"E | 347 m BQ71

etal. 2021
44 Tajan, Cakovic et al. 2021 44°17'19"N, 18°11'25"E | 1300 m BQ70
45 Oskova, Banoviéi, Cakovic et al. 2021 44°25'19"N, 18°33'57"E 290 m CQ02
46 Grgidi,Ribnica, Cakovic et al. 2021 44°19'25"N, 18°2523"E | 335m BQI1
47 Dubostica, Cakovic et al. 2021 44°14'19"N, 18°19'01"E | 1042 m BQ80
48 Olovske Luke, Olovo, Cakovic et al. 2021 44°08'18"N, 18°37'32"E 590 m CP18

However, based on the recent study by Cakovic et al. (2021), all these as well as
additional populations from serpentines below the timberline in north-central Bosnia
and Herzegovina should be treated as E. serpentini.

In addition, according to NikeTIC et al. (2021) all reports of E. fragifera Jan ex Link
and some of E. verrucosa in Serbia actually correspond to E. serpentini. Given the unc-
lear distribution of this recently resurrected species, we here revise its distribution
based on literature data, herbarium revision and personal field observations.

MATERIAL AND METHODS

We analysed herbarium material of E. serpentini deposited at SARA, BEO and BEOU
(herbarium acronyms according to HoLMGREN ef al. (1990) and gathered locality data
from literature (BEck-MANNAGETTA, 1920; MaLy, 1920, 1923, 1928; RITER-STUDNICKA,
1952, 1970; Cakovic et al., 2021). In addition twelve specimens from various localities
in north-central Bosnia were collected and stored in (SARA) (Tab. 2). Digital photo-
graphs were taken and 47 localities of E. serpentini were recorded in the field. The no-
menclature follows the Euro-Med checklist (EURO+MED 2006). The distribution of the
species shown on the map using the standard UTM grid 10x10 km is based on the
Military Grid Reference System (MGRS) projection (LamPINEN, 2001) in zones 33T and
34 T. A list of all localities representing the distribution of E. serpentini in Bosnia and
Herzegovina (Tab. 1, Tab. 2, Tab. 3) and Serbia (Tab. 4, Tab. 5, Tab. 6) is given. For lite-
rature records, herbarium records as well as new records, the WGS1984 coordinates
are given.
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Tab. 2. Georeferenced data of the distribution of Euphorbia serpentini Novak in Bosnia and Herzegovi-

na (herbarium data).

Number and name of the locality, collectors, collection . . MGRS
date, Herbarium/Collection number WGS coordinates Altitude quadrant
1 Debelo Brdo, Pribinidi, Tesli¢, Riter-Studnicka, H.
19.06.1958, SARA 48918 44°37'32" N, 17°52'20" E | 340 m YK24
(as E. montenegrina (Bald.) K. Maly)
2 Borik, Velez, Maly, K., 05.06. 1921, SARA 23164 (as E. 01a1nAn Q=
montenegrina (Bald.) K. Maly) 44°1923" N, 18°09'50"E | 853 m BQ71
3 Stolovi near Borovnica-Kamenica), Maly, K., 05.06.
1921, SARA 23158 (as E. montenegrina (Bald.) K. 44°20'46" N, 18°11'38"E| 810 m BQ71
Maly)
4 Borovnica (Gostovic), Maly, K., 07.06. 1920, SARA om A 011150
23163 (as E. montenegrina (Bald.) K. Maly) 44°2046" N, 18°11'38"E | 300 m BQ71
5 Kamenica (Gostovi¢), Maly, K., 06.06. 1921, SARA om ALt 01117Q"
23161 (as E. montenegrina (Bald.) K. Maly) 44°20'46" N, 18°11'38"E | 580 m BQ71
6 Popova Luka (Gostovic), Maly, K., 01.06. 1920, SARA | | o1~ 1 o0 0111a"
23140 (as E. montenegrina (Bald.) K. Maly) 44°20'46" N, 18°11'38" F | 480 m BQ71
7 Mt. Tajan, Maly, K., 06.06. 1921, SARA 23160 (as E. O 0q11mmn
montenegrina (Bald.) K. Maly) 44°17'33" N, 18°11'22" E | 1278 m BQ70
8 Mt. Tajan, Gostovici, Maly, K., 06.06. 1921, SARA o1 AN 014 1mA
23162 (as E. montenegrina (Bald.) K. Maly) 41733" N, 1871122 E | 1278 m BQ70
9 Svatovac, Lukavac, Riter-Studnicka, H., 20.05.1951, ommt g om A g
SARA 23159, (as E. montenegrina (Bald) K. Maly) | 42741 N/ 182646"E | 389m | BQI2
10 Dubostica, Vares, Maly, K., 11.06. 1923, SARA o1 A1mqn orainAn
23175, (as E. montenegrina (Bald.) K. Maly) 44°1431"N, 18°2322"E | 600 m BQY0
11 Tribija, Vares, Maly, K., 12.06. 1923, SARA 23178, o A1mqn 0natnAn
(as E. montenegrina (Bald.) K. Maly) 44714317 N, 18723227 F | 580 m BQY0
12 Olovo, Sili¢, C., 21.05.1978, SARA 23166, (as E. ona an on g1
montenegrina (Bald.) K. Maly) 44°08'18" N, 18°37'41"E| 605 m CP18
13 Olovo, Sili¢, C., 21.05.1978, SARA 23167, (as E. oo o om0
montenegrina (Bald.) K. Maly) 44°08'18" N, 18°37'41"E| 605 m CP18
14 valley of the stream Gostovi¢ S of Borovnica, om 1 g P
Frajman, B., 18.05.2018, IB 15079, (as E.verrucosa L) |+ >+ 47N/ 18°1048°E | 310m | BQ71
15 between the villages Cardak and Kamenica E of
Zavidovidi, Frajman, B., &Schonswetter, P., 44°21'18"N, 18°1127"E | 347 m BQ71
23.05.2009, IB 12555, (as E.verrucosa L.)
16 summit of the Mt. Tajan, Frajman, B., &Schonswet-
ter, P., 23.05.2009, IB 12564, (as E. montenegrina 44°17'19"N, 18°11'25"E | 1300 m BQ70
(Bald.) K. Maly)
17 Oskova NE of Banovidi, Frajman, B., 19.05.2018, IB omm1 an PO
15083, (as E.verrucosa L) 44°25'19"N, 18°33'57"E | 290 m CQo02
18 Grgici SE of Ribnica in the river Krivaja valley, 1o omEinA
Frajman, B., 19.05.2018, IB15080, (as E.verrucosa L.) 4471925, 18°2523"E | 335m BQI1
19 SE of Dubostica, Kuzmanovi¢, N. &Boguni¢, F., o1 411 an o1 Qi
01.05.2018, IB 15159, (as E.verrucosa L.) ACIATO'N, 18°19°01°E | 1042 m BQ8O
20 NE margin of Olovske Luke NE of Olovo, Frajman, onor on oA
B., 19.05.2018,IB 15088, (as E.verrucosa L.) 44°08'18°N, 18°3732°E | 1042m CP18
21 Kopalista, Vares, Sari¢, S.,18.05.2020, SARA 52362 | 44°13'49" N, 18°18'40" E| 904 m BQS80
22 5D2(;ré]3a Vijaka, Vares, Sari¢, S., 18.05.2020, SARA 44°1329" N, 18°24'43" E| 583 m BQ9O
23 Dubostica, Vares, Sari¢, 5.10.05.2017, SARA 52364 | 44°14'16" N, 18°20'16" E| 661 m BQS80
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Tab. 2. Continued

Number and name of the locality, collectors, collection . . MGRS
date, Herbarium/Collection number WGS coordinates Altitude quadrant
24 ?;;16615, Jela, Jelaske, Olovo, Sari¢, S.,10.05.2015, SARA 44°1701" N, 18°2334" E | 597 m BQYO
25 ?2131611;& Konjuh, Olovo, Sari¢, S., 19.05.2020, SARA 44°1904" N, 18°31'10" E| 1136 m cQo1
26 Zupeljeva, Tovarnica, Konjuh, Sarié, S., 15.05.2018, g A onaran

SARA 52367 44°17'34" N, 18°28'18" E | 550 m BQ90
27 Velez, Zavidovidi, éaric’, Ev}., 14.04.2018, SARA 52368 |44°2128" N, 18°10'59"E| 329 m BQ71
28 Buk, Olovo, éaric’, é., 20.05.2018, SARA 52369 44°17'14" N, 18°2529" E | 376 m BQ90
29 Papratnica, Zepée, Sari¢, S., 19.05.2018, SARA 52370 | 44°26'53" N, 18°58'32"E| 484m | YK32
30 ;/Ze;’;l;eRlbmce, Banovidi, Sari¢, S., 19.05.2018, SARA 44°21'15" N, 18°2749" E | 463 m BQI1
31 15\/;1’(;;@ Zavidovidi, Sari¢, S., 10.05.2020. SARA 44°18'14" N, 18°2500" E | 435 m BQIO
32 5D21;;1§a, Zavidovidi, Sari¢, S., 02.05.2018, SARA 44°1757" N, 18°21'57" E| 875 m BQSO

Tab. 3. Georeferenced data of the distribution of Euphorbia serpentini Novak in Bosnia and Herzegovi-

na (new records).

Number and name of the locality, observers . . MGRS
(collectors) and dates for the obts};rvat—ions TES Greninliss Al quadrant
1 Konjuh, Kladanj, Sari¢,$., 21.06.2015 44°16'23" N, 18°31'28" E | 1300 m CQ00
2 Bjelis, Olovo, Sarié,$., 22.06.2015 44°08'24" N, 18°37'31"E | 583 m CP19
3 Buk, Jelagke, Olovo, Sari¢, $.,22.06.2012 44°17'33"N, 18°25'19"E | 371 m BQYO
4 Buk, Olovo, Sari¢, $., 20.05.2018 44°17'14" N, 18°2529"E | 376 m BQYO
5 Careva Cuprija, Olovo, Sari¢, $., 19.05.2015 44°16'33" N, 18°25'44" E | 387 m BQYO
6 Careva Cuprija, Olovo, Sari¢, 5., 30.04.2017 44°16'31" N, 18°25'49"E | 395m BQY0
7 Dubogtica, Vares, Sari¢, 8.,10.05.2017 44°14'16" N, 18°20'16" E | 661 m BQSO
8 Goli brijeg, Konjuh, Banovidi, Sari¢, S, 27.05.2018 |44°22'09" N, 18°28'40"E | 613 m BQI1
9 Gornja Bo¢inja, Maglaj, Sari¢, S., 06.05.2017 44°30'32" N, 18°13'40" E | 258 m BQ73
10 Gornja Papratnica, ZepCe, Sarié, 8., 06.06.2013  44°25'34" N, 18°58'49" E | 495 m YK32
11 Gornja Viséa, Zivinice, Sari¢, S., 24.05.2018 44°25'28" N, 18°34'54" E | 398 m CQ02
12 Grabovica, Olovo, Sari¢, 5., 21.06.2015 44°10'04" N, 18°36'31"E | 775m CP09
13 Ivandevo, Vares, Sari¢, ., 29.06.2019 44°12'08" N, 18°25'04"E | 852m BP99
14 Suha, Jela, Jelaske, Olovo, Sari¢, 5.,10.05.2015  |44°17'01" N, 18°2334" E | 597 m BQYO
15 Kabun, Zavidovidi, Sari¢, S., 04.05.2017 44°17'16" N, 17°2058"E | 1131 m BQ80
16 Kamenica, Olovo, Sari¢, ., 10.06.2017 44°13'14" N, 18°2921"E | 464 m BP99
17 Distica, Zavidovidi, Sari¢, 5., 02.05.2018 44°17'57"N, 18°21'57"E | 875m BQSO
18 Kopalita,Vares, Sari¢, S., 18.05.2020 44°13'49" N, 18°18'40"E | 904 m BQSO
19 Lipovac, Zavidovidi, Sari¢, $., 30.05.2014 44°21'45" N, 18°22'55"E | 300 m BQI1
20 Ljubna, Zepce, Sari¢, S., 30.06.2021 44°26'47" N, 17°59'22" E | 404 m YK32
21 Maoéa, Zavidovidi, Sari¢, S., 10.05.2020 44°18'14" N, 18°25'00"E | 435m BQYO
22 Milanovidi, Olovo, Sari¢, 5., 10.05.2017 44°12'02" N, 18°33'33"E | 893 m CP09
23 Miljevica, Konjuh, Kladanj, Sari¢,5., 10.05.2017  |44°17'04" N, 18°32'22"E | 972m CQo0
24 Mlado3evac, Olovo, Sarié, S., 11.05.2017 44°12'08" N, 18°33'48" E | 1008 m CP09
25 Modra Ploéa, Konjuh, Sarié,S., 30.05.2020 44°18'01"N, 18°27'43"E | 924m BQYO
26 Muji¢a Kosa, Mala Maoéa, Konjuh, Sari¢, S., 01 arman om Lt A A

22.& 5000 | 44°18'38" N, 18°2640" E | 528 m BQYO
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Tab. 3. Continued

Number and name of the locality, observers . . MGRS
(collectors) and dates for the obs};rvations ESEToities LRI quadrant
27 Muska Voda, Kladanj, éaric’,é‘, 10.05.2017 44°15'57" N, 18°34'37" E 798 m CQO00
28 Obla Glava, Jelaske, Olovo, Sarié, S., 08.06.2019 |44°17'23" N, 18°22'34" E 961 m BQ90
29 Odvojak, Zupeljeva, Velika Maoca, Konjuh, o111 on s rmon

éaric’,lé., 22_0221020 ) 44°17'10"N, 18°26'58"E | 425m BQ9O
30 Papratnica, Zepée, Sari¢, 5., 19.05.2018 44°26'53" N, 18°58'32" E | 484 m YK32
31 Ravni Bor, Konjuh, Sari¢, S., 10.05.2020 44°19'33" N, 18°30'16"E | 972m CQo1
32 Sadevica, Zavidovidi, garic’, é., 15.04.2015 44°1727"N, 17°19'41"E | 1019 m BQ81
33 Srebrenica, Konjuh, Olovo, Sarié, ., 27.04.2015 |44°14'09" N, 18°34'44" E 786 m CQO00
34 Stipin Han, Zavidovidi, Sari¢, 5., 22.06.2020 44°18'57" N, 18°24'37" E | 381 m BQY1
35 Suha, Zavidovidi, Sari¢, S., 14.06.2015 44°17'36" N, 18°0923" E | 704 m BQ70
36 Svatovac, Poljice, Lukavac, éarié, é., 25.05.2015 |44°28'01" N, 18°28'02" E 332 m BQ92
37 Zupeljeva, Tovarnica, Konjuh, Sari¢, S., o1 gn om0 g

15.5’5‘%018 | 44°17'34" N, 18°28'18" E | 550 m BQ90
38 Trestenica, Srnica, Banovidi, garic’, é., 11.06.2013 |44°26'57" N, 18°27'40" E 541 m BQ92
39 Velez, Zavidovidi, éarié, é., 14.04.2018 44°2128" N, 18°10'59" E 329 m BQ71
40 VelikeRibnice, Banoviéi, Sari¢, S., 19.05.2018 44°21'15" N, 18°27'49" E 463 m BQI1
41 Donja Vijaka, Vare$, Sarié, S., 18.05.2020 44°1329" N, 18°24'43"E | 583 m BQ90
42 Vojnica, Olovo, éaric’, é., 24.05.2016 44°16'23" N, 18°23'23" E 571 m BQ90
43 Vukoti¢ka Kosa, Olovo, Sarié, S., 25.05.2016 44°12'55" N, 18°31'45" E 969 m CP09
44 Zerinska Kosa, Konjuh, Sari¢, S., 10.05.2020 44°18'07" N, 18°26'48"E | 868 m BQ90
45 Zidine, Konjuh, Olovo, éaric’, é., 19.05.2020 44°19'04" N, 18°31'10"E | 1136 m CQo1
46 Zupeljeva, Zaskok, Konjuh, Olovo, Sari¢, S., oqmq n oaninan

0 4'55.;01 p | 44°17'16" N, 18°3038"E | 758 m CQo0
47 the village of Jelovaca, in the river Josavka 44°44'39" N, 17°26'46" E | 258 m XK95

valley, Lubarda, B. & Dzombi¢, D., 2018

Tab. 4. Georeferenced data of the distribution of Euphorbia serpentini Novak in Serbia (herbarium data).

Number and name of the locality, collectors, . X MGRS
collection date, Herbarium/Collection number WGS coordinates Altitude quadrant
1 Zlatibor plateau, Crni Rzav, Gmizova Cuprija, oA1rmon oA
Novak, A., 18.07.1923, PRC 455795. 43°4158"N, 19°4020"E | 950m | CP93
2 Mokra Gora: Mt éargan (Zlatibor), Soska, T. oAt o o
06.1926., s.n. BEOU 43°49'26" N, 19°31'38"E | 1017 m CP85
3 Mokra Gora: Mt éargan (Zlatibor), Niketi¢, M. oraqn oA
03.06.2021,, s.n. BEOU 43°49'11" N, 19°3022"E | 815m CP75
4 Tara Mt., Zboriste, Jurisi¢, Z.]. 21.06.1912, BEO 43°50'55" N, 19°2733" E | 1544 m P75
3010 (as E. angulata Jacq)
5 Tara Mt. Zboriste, Stevanovi¢, V., Niketi¢, M.,
Tomovi¢, G. 14.07.1998, BEOU-KEGB 12692 (as E. | 43°50'55" N, 19°27'33" E | 1544 m CP75
montenegrina (Bald.) K. Maly)
6 Zlatibor plateau, Bijele vode, Pavlovi¢, Z. ox A1 PO
07.05.1948, s.n. BEO 43°44'36" N, 19°39'54" E 940 m CP9%
7 Zlatibor plateau, Palisad-Zova, 16.05.1931, rev.
Niketi¢, M. 30.05.2020, s.n. BEOU (as E. polychroma | 43°44'14" N, 19°43'00" E | 1000 m CP%4
A. Kern)
8 Zlatibor plateau, Cigota, Niketié, M., Tomovi¢, G., omaiEn A 1200-
Jakovljevié, K., 15.08.2008, BEOU-KEGB 28079 43°3853"N, 19°4625"F | 450y | DPO3
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Tab. 4. Continued

collecion date, Herbarium Collcton murmter WGS coordinates | Alitude | L0
? Oz;aéébf; 41;1,3‘;;“?1%%”"0 brdo, Pavlovi¢, Z. 43°4341"N, 19°4351"E | 1000m | CP94
10 Ozél‘f‘lﬁgg: sﬁt;‘ggraljeva cesma, Soska, T, 43°4329" N, 19°4221"E | 960m | CP94
1 ffotgf’lo;%aé%%l'gﬁzgézamke vode, Sigunov, A, | 43043097 N, 19°4221" E | 950m | CP94
12 Zlatibor plateau, Partizanske vode, Stevanovic,

V., Jovanovi¢, S., Todorovi¢, B., Jandi¢, R., 43°43'29" N, 19°42'21" E 950 m CP9%4

17.06.1990, BEOU-KEGB 1222/90
132 phicsy Iutirte ol MM, | sz wizar's | ssom | o
14 fllaglsblogrgllastialg Ff’grtizanske vode, Pavlovi¢, Z., 43°4329" N, 19°4221" E 950 m CPo4
15 f(l)a(;blc;rgl,astialg Ff’grtizanske vode, Pavlovi¢, Z., 43°43729" N, 19°4221" E 950 m CPo4
16 f(l)‘:i(;;k.)loggllastjilgé’grtizanske vode, Pavlovi¢, Z., 43°43729" N, 19°4221" E 950 m CPo4
17 OZSI‘:i(;i6k.)109r4lgllastjilgé’grtizanske vode, Pavlovi¢, Z., 43°43729" N, 19°4221" E 950 m CP94
18 OZSI‘:i(;i6k.>109r4lgllastilgé’grtizanske vode, Pavlovi¢, Z., 43°43729" N, 19°4221" E 950 m CPo4
19 OZSL:i(;i6k.>;>9r4lgllastitgé’grtizanske vode, Pavlovi¢, Z., 43°43729" N, 19°4221" E 950 m CPo4
20 f;i;isk.);;rzll;llast.eitgé’grtizanske vode, Pavlovi¢, Z., 43°43729" N, 19°4221" E 950 m CPo4
21 fllla(;isk.)fgrgllastftgé’grtizanske vode, Pavlovi¢, Z., 43°43729" N, 19°4221" E 950 m CPo4
22 Ozsla.agisl?fgrgllastftgé’grtizanske vode, Pavlovi¢, Z., 43°43729" N, 19°4221" E 950 m CPo4
23 féa‘ag;l?grzgllastitgé’grtizanske vode, Pavlovi¢, Z., 43°43729" N, 19°4221" E 950 m CPo4
24 il)é(%lﬁ);gl]fﬁtgé’grtizanske vode, Pavlovié, Z., 43°43729" N, 19°4221" E 950 m CPo4
25 il)a.a(;;l.ai)gl‘gl/astitgé’grtizanske vode, Pavlovié, Z., 43°4329" N, 19°4221" E 950 m CPo4
26 Ozgla.a(;;l.ai)grzgl/astitgé’grtizanske vode, Pavlovié, Z., 43°4329" N, 19°4221" E 950 m CPo4
27 f(l).a(;;l?;)91r4%{zistjeritgé’grtizanske vode, Pavlovié, Z., 43°4329" N, 19°4221" E 950 m CP94
28 il).a(;;l.););g{astitgé’grtizanske vode, Pavlovié, Z., 43°4329" N, 19°4221" E 950 m CP94
29 il).a(;;l.)i)grzg{ast?lgé’grtizanske vode, Pavlovié, Z., 43°4329" N, 19°4221" E 950 m CP94
30 fllé(;;l?;);4};{a;.eitgé’grtizanske vode, Pavlovié, Z., 43°4329" N, 19°42°21" E 950 m CP94
31 Zlatibor plateau, Partizanske vode/ Semegnjevo,

Tomovi¢, G., Jakovljevi¢, K., Burovi¢, S., / 43°44'00" N, 19°37'28"E | 950 m CP84

Buzurovi¢, U., 29.05.2014, BEOU-KEGB 40684

32 Zlatibor plateau, Lakusi¢, D., Jovanovi¢, S., Glisi¢,
0., Tomovi¢, G., 22.05.1996, BEOU-KEGB 192/96
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Tab. 4. Continued

Number and name of the locality, collectors,
collection date, Herbarium/Collection number

WGS coordinates

Altitude

MGRS
quadrant

33 Zlatibor plateau, Rajkovaca, Pavlovi¢, Z.,
10.07.1957, s.n. BEO

34 Zlatibor plateau, Obudovica, Pavlovi¢, Z.,
08.07.1949, s.n. BEO

43°43'08" N, 19°40'20" E

920 m

CP%

35 Zlatibor plateau, Obudovica, Pavlovi¢, Z.,
08.07.1948, s.n. BEO

43°43'08" N, 19°40'20" E

920 m

CP9%

36 Zlatibor plateau, Obudovica, Pavlovi¢, Z.,
08.07.1949, s.n. BEO

43°43'08" N, 19°40'20" E

920 m

CP9%

37 Zlatibor plateau, Obudovica, Pavlovi¢, Z.,
15.06.1949, s.n. BEO

43°43'08" N, 19°40'20" E

920 m

CP%

38 Zlatibor plateau, Obudovica, Pavlovi¢, Z.,
06.05.1948, s.n. BEO

43°43'08" N, 19°40'20" E

920 m

CP%

39 Zlatibor plateau, Ribnica, Pavlovi¢, Z., 10.05.1948,
s.n. BEO

43°40'48" N, 19°38'36" E

1010 m

CP93

40 Zlatibor plateau, Ribnica, Pavlovi¢, Z., 10.05.1948,
s.n. BEO

43°40'48" N, 19°38'36" E

1010 m

CP93

41 Zlatibor plateau, Ribnica, Dikli¢, N., Mladenovi¢,
S., 05.07.1984, s.n. BEO (as E. fragifera Jan)

43°40'48" N, 19°38'36" E

1010 m

CP93

42 Zlatibor plateau, Semegnjevo, Kabas, E.,
Kuzmanovi¢. N., Vukojici¢, S., 21.06.2012,
BEOU-KEGB 34694

43°44'01" N, 19°37'44" E

828 m

CP84

43 Zlatibor plateau, Sumnato brdo, Pavlovi¢, Z.,
15.06.1949, s.n. BEO

43°42'05" N, 19°42'37" E

1100

CP93

44 Zlatibor plateau, Sumnato brdo, Pavlovié, Z.,
15.06.1949, s.n. BEO

43°42'05" N, 19°42'37" E

1100

CP93

45 Zlatibor plateau, Zlatibor, Viogor - Kozja stena
(near Sargan), Ostoji¢, D., 24.05.2001, s.n.
BEOU-KEGSB (as E. polychroma A. Kern)

43°47'16" N, 19°32'18" E

950 m

CP84

46 Zlatibor plateau, Pavlovi¢, Z., 25.07.1960, s.n.
BEO

47 Zlatibor plateau, Stevanovi¢, V., Jovanovi¢, S.,
Lakusi¢, D., 19.05.1991, BEOU-KEGB 29/91

48 Zlatibor plateau, Jovanovi¢, S., 01.06.1989,
BEOU-KEGB 147/89

49 Zlatibor plateau, Semegnjevo, Purovig, S.,
14.07.2018, 1B 15201

43°44'00" N, 19°37'30" E

829 m

CP84

50 Zlatibor plateau, Tornik Mt., Kuzmanovi¢. N.,
01.05.2018, IB 15157

43°40'32" N, 19°38'30" E

1048 m

CP93

Tab. 5. Georeferenced data of the distribution of Euphorbia serpentini Novak in Serbia (literature data).

Number and name of the locality, observers . X MGRS

(collectors) and dates for the observations S AU quadrant

1 Zlatibor plateau, Murtenica, Novak, A., 1927 43°35'14" N, 19°47'40" E 1400 m DP02

2 Zlatibor plateau, Sumnato brdo, Novék, A., 1927 43°42'05" N, 19°42'37" E 1100 CP93

3 Zlatibor plateau, Mes¢ema Gora, Ribnica, Novak, 43°40'48" N, 19°3836" E 1025 m P93
A., 1927

4 Zlatibor plateau, Tornik Mt., Novak, A., 1924 44°39'30" N, 19°38'38" E 11%)?)0;1 CPr93
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Tab. 5. Continued

Number and name of the locality, observers . . MGRS
(collectors) and dates for the observations WSS ceautiveiios At quadrant
5 Zlatibor plateau, Kraljeva Voda, Novak, A., 1924 43°43'29" N, 19°4221" E 950 m CP9%
6 Zlatibor plateau, Crni Rzav, Novak, A., 1924 43°40'01" N, 19°38'47" E 1250 m CP93
7 1Zgl;t;bor plateau, Gmizova Cuprija, Novak, A., 43°4158" N, 19°40'20" E 1050 m CP93
8 Studena Planina near Kraljevo, Tati¢, B., 1984 43°31'32" N, 20°40"'48" E 1355 m DP71
9 Zlatibor plateau, Tornik Mt., Pavlovi¢, Z., 1951 43°40'32" N, 19°38'30" E 1100 m CP93
10 1291?,Tb0r plateau, Partizanske Vode, Pavlovi¢, Z., 43°4329" N, 19°4221" E 950 m CP94
11 fgl;tllbor plateau, Pjevcevo Brdo, Pavlovi¢, Z., 43°4312.80'N, 19°4327.79'E | 1072 m CP94
12 Zlatibor plateau,Kriva Breza, Pavlovi¢, Z., 1951 43°41'50.98"N, 19°42'7.09"E | 1100 m CP93
13 Zlatibor plateau,Bijele vode, Pavlovi¢, Z., 1951 43°44'36" N, 19°39'54" E 940 m CP94
14 Zlatibor plateau,Rajcevina, Pavlovi¢, Z., 1951 43°42'40.02"N, 19°38'9.62"E | 1110 m CP94
15 Zlatibor plateau,Dzamija, Pavlovi¢, Z., 1951 43°41'39.96"N, 19°37'51.64"E | 1110 m CP83
16 Goc¢ Mt., Ravnine, Sigunov, A., 1979 43°34'3.12"N, 20°43'43.86"E | 740 m DP72

17 Cemerno Mt., Lopatnica river valley, Odajiste,

Sigunov, A, 1979 43°39'9.29"N, 20°26'16.65"E | 500 m DP53

18 Zlatibor plateau, Semegnjevo, Cakovi¢ et al. 2021 |  43°44'00" N, 19°37'30" E 829 m CP84

19 Zlatibor plateau, Tornik Mt., Cakovic ef al. 2021 43°40'32" N, 19°38'30" E 1048 m CP93

20 Zlatibor plateau, coll. & det. Panci¢, J., BEOU (as
E. verrucosa L.), Niketi¢ et al. 2021

21 Tara Mt., Zboriste, coll. Jurisié, Z.J., Niketié, M. et

al. 2001 43°50'55" N, 19°27'33" E 1544 m CP75

Tab. 6. Georeferenced data of the distribution of Euphorbia serpentini Novak in Serbia (new records).

Number and name of the locality, observers . . MGRS
(collectors) and dates for the observations WGS coordinates Altitude quadrant

1 Mokra Gora: Mt éargar\ (Zlatibor), Niketi¢, M.

03.06.2021,, s.n. BEOU 43°49'11" N, 19°30'22"E | 815m CP75

2 Zlatibor plateau, Cigota Mt., Niketi¢, M., 1200-
Tomovi¢, G, Jakovljevi¢, K., 15.08.2008, BEOU- | 43°38'53" N, 19°4625"E | | 0" | DPO3
KEGB 28079

RESULTS AND DISCUSSION

The occurrence of E. serpentini in the flora of Bosnia and Herzegovina was firstly
noted by Macry (1920) in the area of Gostovi¢ near the town of Zavidovici under the
name E. montenegrina. Although known from several localities mentioned in older
botanical literature under the same name (Mary, 1923, 1928; RiTER-STUDNICKA, 1952,
1970), records of E. serpentini in Bosnia and Herzegovina in the last 50 years have been
very rare. The first records under the current name were recently provided by Lusar-
pA & Dzowmsic¢ (2018) and Cakovic ef al. (2021) (Tab. 1). In the Herbarium of the Natio-
nal Museum of Bosnia and Herzegovina (SARA), twenty-six specimens originally
identified as E. montenegrina were deposited. Thirteen of these specimens were collected
from limestone in the high mountains of south-eastern Bosnia and Herzegovina, and
were correctly identified as E. montenegrina. On the other hand, thirteen specimens
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were collected on serpentine substrates in north-central Bosnia, which indicates that
the species in question is E. serpentini. Most of the herbarium specimens of E. serpenti-
ne were collected by Maly between 1920 and 1921 (Tab. 2).

On the territory of Bosnia and Herzegovina E. serpentini was thus recorded in 30
UTM squares 10x10 km, from Banja Luka in the west to Olovo in the east (Fig. 2). Du-
ring floristic research in north-central Bosnia between 2016 and 2020 the presence of E.
serpentini could be confirmed in 13 UTM squares. The species was found in 46 micro
localities in the vicinity of the towns of Banovi¢i, Kladanj, Lukavac, Maglaj, Olovo,
Vare$, Zavidovidi, Zep(:e and Zivinice (Tab. 3) at altitudes between 258 and 1300 m s.m.
Some populations were numerous, with high seed production. Since neither literature
nor herbarium data could confirm the presence of E. serpentini in the serpentine com-
plex in eastern Bosnia near ViSegrad, a new field survey is needed to confirm the po-
ssible presence of the species in the current area. On the other hand, in neighbouring
Serbia, the species was reported for ten 10x10 km UTM squares (NovAx, 1924, 1927;
Paviovi¢, 1951; Sicunov, 1979; Tati¢, 1984; CakoviC et al., 2021; Niketic et al., 2021,
Fig. 2), of which four were confirmed by herbarium material, and we here report two
additional new records (Tab. 6). In Serbia the species occurs from 500 to 1544 m s.m.

The serpentine areas in Bosnia and Herzegovina exist as localised outcrops separa-
ted from other geological formations in north-central Bosnia. In addition, in eastern
Bosnia, serpentinite areas are located north of the town of Visegrad on both banks of
the Drina River, and are connected to those in western Serbia (RITER-STUDNICKA, 1963).
Whereas E. serpentini is quite common on the thermophilous rocky serpentine habitats
of north-central Bosnia, it seems to be lacking in the serpentine areas of eastern Bosnia.
This leads to the conclusion that the centre of distribution of this species is located in
north-central Bosnia while the sites from Serbia are located on the south-east border
of the species- distribution. The species should be added to the list of 298 Balkan en-
demic taxa reported in the territory of Bosnia and Herzegovina (LuBarpa et al., 2014).
This species belongs to Balkan obligate serpentine endemic plants distributed only in
Bosnia and Serbia (Stevanovic ef al., 2003; Tomovic et al., 2014; Caxovic ef al., 2021).

Euphorbia serpentini and E. montenegrina are very similar and belong to the group of
E. verrucosa. According to Novak, E. serpentini is somewhat shorter, has relatively elon-
gated leaves (in E. montenegrina they can also be oblong), a smaller number of flowers
and fruits in the inflorescence, the involucre of cyathium is somewhat deeper divided
into five parts during fruiting, and the bracts and bracteoles are less serrated. However,
transitions between these traits are possible, but there is one constant differential cha-
racteristic, and that is the seed structure. In E. serpentini the seeds are larger, chestnut-
or cinnamon-colored and have a worm-wrinkled surface (Fig. 1 d), while in E. monte-
negrina they are lead-colored and dotted-rough (NovAk, 1924).

However, it is easiest to distinguish these two species by ecology. E. serpentini grows
only on serpentine substrates in mountainous areas, while E. montenegrina is present
on limestone and silicate mostly in the subalpine zone. Detailed description of the
species as well as an identification key can be found in Caxovic et al. (2021).

CONCLUSIONS

The first record of E. serpentini in Bosnia and Herzegovina dates from 1920, when it
was discovered in the valley of the stream Gostovi¢, but under the name E. montene-
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Fig. 1. Euphorbia serpentini near MalavMaoéa, Mt. Konjuh; A. habitat, B., C. inflorescence details, D., E.
capsules, F. seeds (Photos by Semso Saric).
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Fig. 2. The distribution of Euphorbia serpentini in Balkans. Green colour - serpentinite areas. Full circles
—literature and herbarium (confirmed) records; small black circle within circle —literature records only;
small white circle within circle — new herbarium data (so far not mentioned for the given UTM square).

grina. It was described as a new species by NovAk (1924) from serpentine outcrops on
the Zlatibor plateau in western Serbia. According to literature data and herbarium
material (SARA, BEO, BEOU), as well as to our own field study, we could conclude
that E. serpentini is a widely distributed species on serpentine in Bosnia and western
Serbia. Literature data from central Serbia have not been confirmed yet.
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