Herbaria:
living archives of BIOdIVEr i'Y

What is a herbarium?
What is a herbarium for?

Herbarium of the Charles University in
Prague (PRC)

Patrik Mraz



Herbarium: originally a book with illustrations of pharmaceutical
plants
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Pier Andrea MATTIOLI
(1523 - 1603)

Piedro Andrea MATTHIOLI (1501-1577) Herbaf neboli bylinar (in Czech 1562)



Herbarium: collection of preserved plant & fungi specimens

1569: Kessel (Germany)
1570: Bologna (ltaly)

~1700-1725: the oldest preserved collection in Czechia

1753: substantial impuls with starting of new herbarium collections
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Herbarium: collection of preserved plant & fungi specimens

usually dried and mounted on a sheet

locality, habitat, date: De pratis udis Bohemia
ad Melnik [before 1794]

scientific name: Symphytum bohemicum




Herbarium: collection of preserved plant & fungi specimens

usually dried and mounted on a sheet
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‘hidden’ information

Collected by Franz Willibald Schmidt [1762-
1796] in or before 1794 [name S. bohemicum
F.W. Schmidt was published in Flora Boémica
inchoata, exhibens plantarum regui Boemiae
indigenarum species [1794]

locality, habitat, date: De pratis udis Bohemia
ad Melnik [before 1794]

scientific name: Symphytum bohemicum




Herbarium: collection of preserved plant & fungi specimens

... or in envelopes




Herbarium: collection of preserved plant & fungi specimens

... or glass / plastic bottles / boxes (fruits, seeds, large plant parts)




Herbarium: collection of preserved plant & fungi specimens

... or in other preservatives (alcohol, glyceral, ...)




Herbarium: specimens storing in the herbarium cabinets,
compactors

PRC: Charles University PR: National Museum
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Herbaria 2721 active herbaria in 180 countries
361,000,000 specimens

NYB G STEERE HERBARIUM

Home Discover Collections Science Digital Index Herbariorum Virtual Herbarium News )
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NYB G STEERE HERBARIUM

Home Discover ~Collections ~Science Digital ~Index Herbariorum ~Virtual Herbarium  News ()

s

ome » Index Herbariorum

*NYBG has reopened its outdoor grounds, while the Steere Herbarium remains temporarily closed. Learn more and visit our Virtual Herbarium.

Herbarium Code Search Name or Location Search Person Search
Search for herbaria by code n




Home » Index Herbariorum » Herbarium Details

NY - offcial acronym /
The New York Botanical Garden abbreviation

Collections Summary Staff Map

Name
The New York Botanical Garden

Herbarium Code
NY

Current Status
Active

Correspondents

Matthew Pace, Assistant Curator, mpace@nybg.org

Barbara Thiers, Patricia K. Holmgren Director of the Herbarium, Vice President for
Science Administration, bthiers@nybg.org

Search for herbaria by code

Contact

The New York Botanical Garden

Email: bth|ers@ﬂy§gﬂg Bronx, New York 10458-5126
U.S.A.

Address http://www.nybg.org

William and Lynda Steere Herbarium

The New York Botanical Garden CITES

I . . Us 003
Specialty

Taxonomic Coverage: Algae, bryophytes, fungi, pteridophytes and angiosperms
Geography: Worldwide with greatest strength in tropical America and North America

Notes
Because of the COVID-19 outhreak, the New York Botanical Garden herbarium is closed

until further notice. We are not able to send loans, including electronic loans, and we
cannot host visitors. Please do not send us any packages during this period. NY
diatoms transferred to CAS in 2002. The Brooklyn Botanic Garden Herbarium (BKL, ca.
350,000 specimens) is maintained separately, but is available for consultation and
loans. Botanical library available to all researchers. Library includes over 260 400
volumes (105 000 book and monograph titles and nearly 11 000 serial titles), 125 000
reprints, collections of archives and manuscripts, seed catalogs and index semina,
photographs, botanical art, and artifacts. The Library on-line catalog, is accessible at:
http://library.nybg.org. Services include interlibrary loan, photocopying, photography, CD-
ROM database searches, and literature searches. Most services are for a fee. The
Library is the repository for the Taxonomic Literature Il (Stafleu and Cowan) data files
and for the archives of the American Society of Plant Taxonomists, Council on Botanical
and Horticultural Libraries, Mycological Society of America, Organization for Flora
Neotropica, Society for Economic Botany, Torrey Botanical Society, and others.

Feedback
Send comment or correction to the Editor of Index Herbariorum




Qverview

The New York Botanical Garden

Number of Specimens

7921000

Algae
Bryophytes
Fungi/Lichens
Pteridophytes

Seed Plants

Date Founded
1891

Updated
08/02/2018

Num. of Specimens
221000
700000
700000
300000

6000000

Associated Institution
Associated gardens and universities: New York Botanical Garden, Gregory Long, President; phone: [1] 718/
817-8722; fax: [1] 718/ 220-1047. City University of New York. Columbia University. Cornell University. New

Vork | Inivereity Vale | Inivereity

Collections Summary Staff

Num. Databased

155365

448769

685635

223911

2686457

Map

Num. Imaged
110822
452485
4413587
206980

2228503

NY - offcial acronym /
abbreviation

Incorporated Herbaria
Barnard College (18 000 specimens) in 19071;

hryophytes of DS (4580 arctic and New York specimens) in 1968;

bryophytes of FSU (8158 specimens) in 1973;

bryophytes of KANU (4402 specimens) in 1969,

Columbia College of Pharmacy in 1945;

Columbia University (600 000 specimens) in 1895;

Cotion Branch, Agricultural Research Service, U.S. Department of Agriculture, College Station, Texas (19
918 specimens) in 1993

DPU (127 119 specimens) in 1987;

E. Lay (Lichens of eastern U.S,, especially New England, 17000 in 2010);

Ecological Herbarium, Mammal Department, American Museum of Natural History (632 specimens) in
1982,

fungi and algae of CM (41 905 specimens) in 1981;

fungi of CAS (ca. 3000) in 2002, Kohlmeyer herbarium of marine fungi (ca. 20,000 specimens) in 2009;
fungi of KSC (17 000 specimens) in 1997, fungi of NO (10 000 specimens) in 2000;

fungi of TEX (1116 specimens) in 1990, fungi of KIRI (211 specimens) in 1995;

fungi of UT (6479 specimens) in 1982, fungi of MASS (30 632 specimens) in 1989;

fungi of VPI (extra-regional only, ca. 25,000 specimens, 2012);

Hamilton College (6200 specimens) in 1983;

Herh Society of America, New York Unit (516 specimens) in 1996;

L. Biechele (lichens and bryaphytes of Delmarva Penninsula, 400, 2010);

Mianus River Gorge Preserve (246 specimens) in 1996;

part of BROC (tropical specimens) in 1989;

part of DH (3470 specimens) in 1983;

part of GESU;

part of Gettysburg College (555 historical specimens) in 1993;

Princeton University (48 000 specimens) in 1945;

SEFES (3750 specimens);

Torrey Botanical Club in 1973;



Important Collectors
E. J. Alexander, J. A. Allen, G. P. Anderson, C. F. Austin, C. F. Baker, M. Bang, H. J. Banker, R. C. Barneby, J.

H. Barnhart, M. E. Barr, J. Barratt, E. Bartholomew, J. C. Beatley, A. R. Bechtel, E. A. Bessey, G. N. Best, E. P.
Bicknell, L. Biechele, H. E. Bigelow, A. O. Black, B. M. Boom, R. S. Breen, N. L. Britton, E. G. Britton, W. R.
Buck, S. B. Buckley, G. S. Burlingham, W. W. Calkins, W. H. Camp, W. M. Canby, A. W. Chapman, A. H.
Chivers, J. H. Christ, S. P. Churchill, F. E. Clements, F. S. Collins, J. M. Coulter, R. S. Cowan, L. Croizat, A.
Cronquist, J. M. Cruxent, C. E. Cummings, A. H. Curtiss, D. C. Daly, S. Damon, C. C. Deam, |. Degener, O.
Degener, H. M. Denslow, J. P. Dey, A. Ducke, K. P. Dumont, F. S. Earle, W. W. Eggleston, J. B. Ellis, A. D. E.
Elmer, C. E. Fairman, H. Fleming, M. Fleming, S. Flowers, J. C. Fréemont, P. A. Fryxell, A. O. Garrett, L. J. Gier,
H. A. Gleason, R. D. Goos, R. Hagelstein, R. E. Halling, |. M. Haring, R. A. Harper, R. C. Harris, H. E. Hasse, R.
L. Hauke, C. C. Haynes, A. A. Heller, L. K. Henry, G. B. Hinton, M. Hitchcock, N. H. Holmgren, G. E. Howard,
M. A. Howe, H. S. Irwin, A. Jaeger, E. James, G. S. Jenman, O. E. Jennings, G. T. Johnson, J. Kallunki, C. H.
Kauffman, D. D. Keck, E. P. Killip, M. B. Knauz, B. Kohimeyer, J. Kohlmeyer, C. L. Kramer, B. A. Krukoff, C. E.
0. Kuntze, D. Largent, E. Lay, W. H. Leggett, W. A. Leighton, J. Lendemer, P. V. LeRoy, C. L. Lesquereux, A. H.
Liogier, J. L. Luteyn, D. T. MacDougal, K. K. Mackenzie, B. Maguire, G. E. Massee, C. J. |. Maximowicz, A. J.
McClatchie, C. F. Meisner, E. D. Merrill, J. T. Mickel, 0. K. Miller, N. Miller, W. Mitten, H. N. Moldenke, S. A.
Mori, T. Morong, W. A. Murrill, G. V. Nash, M. Nee, P. J. O'Gara, A. M. Ottley, E. Palmer, P. M. Patterson, C. H.
Peck, P. Pedraza, F. W. Pennell, N. Pike, G. T. Prance, C. G. Pringle, C. F. Reed, H. M. Richards, J. F. C. Rock,
C. T. Rogerson, H. H. Rushy, P. A. Rydberg, H. P. Sartwell, A. Schneider, F. J. Seaver, J. A. Shafer, C. L. Shear,
C. A. Shurtleff, J. K. Small, H. H. Smith, G. L. Smith, A. C. Smith, R. Spruce, H. Stansbury, F. W. Starmer, W.
C. Steere, J. Steinbach, A. B. Stout, W. C. Sturgis, D. R. Sumstine, G. H. H. Tate, G. Tessmann, H. D. Thiers,
W. W. Thomas, A. Tiehm, J. Torrey, R. Torrey, F. Tweedy, W. Uggla, L. M. Underwood, A. M. Vail, A. Vigener,
S. Watson, W. H. Welch, A. Welden, H. Whittier, H. 0. Whittier, L. Williams, R. S. Williams, P. Wilson, A. Wood,
R. D. Wood, E. G. Worthley, C. Wright, J. J. Wurdack, T. G. Yuncker, T. Zanoni, S. M. Zeller, G. L. |. Zundel

NY - offcial acronym /
abbreviation
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The New York Botanical Garden

Overview

Correspondents

Matthew Pace, Assistant Curator, mpace(@nybg.org

Collections Summary

Staff Map

Barbara Thiers, Patricia K. Holmgren Director of the Herbarium, Vice President for
Science Administration, bthiers@nybg.org

View Staff and Research Associates

Person Harbarium Institution Location Research Pursuits
Code
Barbara NY The New York U.S.A. New Ol e
Ambrose == Botanical Garden York. Bronx. 9
The New York U.S.A. New
Bobbi Angell NY : Botanical illustration
9&t e Botanical Garden York. Bronx.
Kate E. The New York U.S.A. New . o 1
NY : Myanmar/Southeast Asian floristics; Manikara (Sapotaceae)
Armstrong Botanical Garden York. Bronx.
Michael J. - The New York U.S.A. New Floristics of Pacific Island and Neotropical regions: tropical ethnobotany; toxic,
Balick — Botanical Garden York. Bronx. medicinal and edible plants; biocultural conservation
Brian M. The New York U.S.A. New ’ 3 2 : .
NY ' Caribbean flora; neotropical Rubiaceae; plant conservation; economic botany
Boom Botanical Garden York. Bronx.
: The New York U.S.A. New :
Laura Briscoe Ny Botanical Garden York. Bronx. Hepatias
William R. The New York U.S.A. New
NY ¥ Pleurocarpous mosses; moss flora of Chile
Buck — Botanical Garden York. Bronx. P




The largest herbaria in the world

K — Royal Botanical Gardens, Kew, UK 8,125,000
NY — New York Botanical Garden, US 7,900,000
P — Muséum National de |I'Histoire Naturelle, Paris, FR 6,000,000
LE — Lomonosov Institute of Botany, St. Petersburg, RU 6,000,000

G — Conservatoire et Jardin botaniques de la Ville de Genéve, CH 6,000,000

The largest herbaria in Czechia

PRC - Univerzita Karlova, Praha 2,225,000
PR — Narodni muzeum, Praha 2,000,000
BRNM — Moravské zemské muzeum, Brno 903,000
BRNU - Masarykova Univerzita, Brno 666,000
PRM — Narodni muzeum, Mykologické odd., Praha 600,000

PRA — Botanicky ustav AVCR, Priihonice 250,000



INDEX HERBARIORUM

Reipublicae bohemicae et Reipublicae slovacae

) ZPRAVY
Ceské botanické spolecnosti, Pfiloha 2001/1

BULLETIN
Slovenskej botanickej spolo¢nosti pri SAV, Suplement 7

PRAHA, BRATISLAVA 2001
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* webovy formular

* rizna podrobnost a kvalita odpoveédi

* celkem 64 institucionalnich sbirek

* z toho 45 instituci s mezinarodnim akronymem

* celkem 9,19 mil. herbarovych polozek

* od roku 1999 pribylo 1,45 mil. herbarovych polozek

* 1,45 mil. herbarovych polozek katalogizovano elektronicky
* typovy material v 18 sbirkach

* bude pripravena databaze pristupna pres web
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Herbarium management

* herbarization / drying

* acquiring new accessions

* preparing material for visits / mounting
* preventive treatments against pest

e visit / loans systems



[...] Starsi nalezy s pocatku minulého byly ulozeny
v herbarich, o nichz mame dnes pouze literarni zpravy. Tak
byly herbare v Olomouci, v Brng, ale oba propadly

z nedostatku radné péce uplné zkaze.

Josef Podpéra, Kvétena Moravy ve vztazich systematickych a geobotanickych, sv. I, str. 4, 1924
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Téem pak, kdoz cokoli publikovati chtéji, kladu na srdce
jako povinnost, by hledéli zachovati doklady svych
publikaci a udali vzdy, kde jsou ulozeny. Zde prave slusi
vytknouti vyznam verejnych sbirek (universitnich,
musejnich) pro uchovani doklad védecké prace. Kazda
prace, k niz nemame dokladu, jest dnes bezcennou.

Josef Podpéra, Kvétena Moravy ve vztazich systematickych a geobotanickych, sv. |, str. 3, 1924



Herbarium specimens are essentially useful for:

* plant identification

» determination of species locations, ranges, ecology, flowering /
fruiting periods ...



Herbarium specimens are trandionaly and
essentialy used for:

* taxonomy and systematics / phylogeny

* nomenclature and typification



Each plant name is interprated by its corresponding (nomenclatural)
type, which had been served for taxon description (usually
herbarium specimen, more rarely illustration) :

esential for evaluation of the biodiversity

CAROLI LINNAI
£ Ricie M:né Svect® ARCHIATRI; M

s fevic. & Botay,

SPECIES | AGROSTEMMA.’
PLANTARUM, 1. AGROSTEMMA hitfuta,calycibus corollam zquan- Gickege.
EXHIBENTES I ribus, petalis integris nudis. .
PLANTAS Rz:;a COGNITAS, B Agroﬂ:emma. Hort. ‘.liﬁ!" 175, .}3[. fllﬂ‘. 383 Ray.
GENERA RELATAS, o dugdb. 449.

- Lychnis fegetum major. Bazb. pin. 204
. Lolium. Fuchf. biff. 127.
| Habitat inter Europez fegetes. Q

Dirserentins Seecrrrcs,
B

el
SYSTEMA SEXUALE
DIGESTAS.

~ A A

HOLMIZE,
Ierexsis LAURENTIT SALVIL
1753

A

.

Lectotype of Agrostemma githago
L. stored in LINN ( LINN-HL601-1)



BOTANICAL

Journal ¢

Botanical Journal of the Linnean Society, 2012, 169, 365-377. With 4 figures

High genetic and morphological diversity despite range
contraction in the diploid Hieracium eriophorum
(Asteraceae) endemic to the coastal sand dunes of
south-west France

DAVID J. FREY**, CHRISTOPH R. HAAG!, GREGOR KOZLOWSKI"?,
JEAN-MARC TISON? and PATRIK MRAZ!

Department of Biology, and *Department of Geosciences, University of Fribourg, Chemin du Musée
10, 1700 Fribourg, Switzerland

3Chemin du Valentier, 38540 Heyrieux, France

BOTANLIQUE

Espece nouvelle de Hicracium, decouverte par le C. Sarst-Awans,
Professewr d'Histoire Naturelle & UEcole centrale du Departement
drie Lot et Garonne.

Hignaciym snosnonum, Epufvit'-re ériophores PL 1L Fig. 17

H foliis caule pedunculisque densissimé lanatis, squamis calycinis sulnndis ; radice
dadivise prawmorsas Nobe Vare B. cawle siuplici , foliis argule dontatis, floribus
congeitis,

Cete belle espece doit dre placde dans la divicion des dpervires, dont les tiges
sont ramienses, fenilldes et moliflores. La sienue est siviée et produite par une racine
@un dgal dinmétee dans toute son étendue , quelquelois renflie & son extromité, oL
ells est tonjours tronguie, Cette racine, dont la divection gst perpendiculaire, o qui
ne se pamifie pas, offre senlement des fibres ow de furts ehevelus trés-fragiles , d'un
juune sombre et de six & huit pouces de longaenr. La plante s'éleve a sept an huit
décimiires ou d'avantage ; tonies ses parties sont recouvertes de poils blancs , {lexibles,
entreluces, cotonneux , simples, un pea erépus, longs , et si abondans que les tiges
cliargées d’e feuilies nombreuses el lres-rapprochides avant lo Horiison , paroissent aussi
velues que la toison des bives & laine, dout elles rappellent lidée an premier cou,
dlwil. Les feuilles de la tige sont sessiles, lancéolies, munies de dents éloignées, plus
apparentes duns Lo yaridié. Les feuilles des rameanx sont un Enn amplexicaules; plus
ovales , mwins dentées 3 les unes et les putres sont pointaes. Les rameanx sont diva-
viguésy feuillés et termings par des fleurs jaunes, pertées sur de consis péduncules
naissans de leisselle d'une feville = ces péduncules sout rapement billores, Le réceptacle
des fleurs est un pen alvéolé, et les écailles calivinales ne sont poinl cotenmeuses i
Pextrémité, Les semences sont jaunes el couronnées par une oigeetle sessile un peu
plus longue qu'elles. -

La variété s'éléve heancoup moing sur ume tige simple ou trés-peu ramifide. Ses
Feuilles sont fortement dentées; ses lenrs sont disposées en espive de corimbe compacte
et tevminal .

L Higracinm eriopherum ne peat 8tve regardd comme une variécé de & Hieracium
vitlosum , dont les poils jaundires sont distncis, plutdt soyenx que colonneux ou
j.nnugincuu, et dont los rameaux sont terminds par des feurs solitaires.

1L differe également de ['Hieracium fanatum , Lam. dici. . 255 Vill, st des
plant. du Danph. tom. 3, peg. 120; <ndryata Jarata Linn., qui est hisannuel ,
dont la tige séleve beancoup moins , dont Ja rocing est entiére , dont les rameanx
supesienrs sont uniflores, dont le calice des fleurs est complitement vela, dowt les
-roils.wlu 4 la loupe sont Eiumem(,. dout les: seniences sont noires el courtes wnsi qiie

eur aigrotbe, enfin dout habitation est si différente,

Le G, Saint-Amans g trouvé |'fierucivm eriapfiarum il y a trois ans sur les dunes
maritiuses de sable quartzeux pur et mobile des environs dela 1ie de Bueh, département

o

Pt aomme e j s e iy

Iﬁ. []
ll'.- R — e L T

Lectotype of Hieracium eriophorum
St. Amans




Herbaria are a major frontier for species discovery

Fig. 1. Herbarium specimen of Strobilanthes frondosa first collected (C) in
1924 from Burma (Cooper 5943A), published 70 y later (D) in 1994 (24). In
this example, | equals 70 y. The spedmen is from the Royal Botanic Garden
Edinburgh (photo courtesy of Prashant Awale).

A

Fraction of spedmens remaining o be descrbed

Fraction of spedmens remaining to be described

0 50 100 150 200

Time since collection (y)

Time since collection in 1956 (y)

Bebber et al PNAS 2010



Herbaria are a major frontier for species discovery

Our results imply that significant numbers of undescribed
species have already been collected and are housed in herbaria,
awaiting detection and description. Based on current estimates

tions involving specimens >50 y old. Extrapolation of these results
suggest that, of the estimated 70,000 species still to be described,
more than half already have been collected and are stored in her-
baria. Effort, funding, and research focus should, therefore, be

directed as much to examining extant herbarium material as col-
lecting new material in the field.

Bebber et al PNAS 2010



herbarium specimen as a voucher (can be revised at any
moment!)

Nabelek V, Véda Prirodni, 1939: New sedge for Slovakia [Carex vaginatal]

... but it was just missidentified with Carex panicea

Thaiszia - J. Bot., Kosice, 12: 185-189, 2002 THAISZIA

hittp-//mww upjs sk/bz/thaiszia/index_html JO URNAL OF
BOTANY

Carex vaginata TAUSCH a wrongly reported species
from Slovakia.

PATRIK MRAZ




herbarium specimen as a voucher (can be revised everytime!)

Nabélek V, Véda Pfirodni, 1939: New sedge for Slovakia [Carex vaginatal]

Mool sssfice pire Slavessiia,

g rle msialh b ... since then this record has been cited many times ...
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... treated as critically endangered or extinct ...
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Herbarium specimens are used for:

* monographs of selected taxonomic groups
* regional / national floras

KI¢ na ur¢enie druhov

la Privesky medzi kaliSnymi zubmi pritomneé ...............ccccooevveiiiiiviiiieiciie e, 2
1b Privesky medzi kaliSnymi zubmi chybajil .......ccoooviiiiieeeeeee, 5
2a Blizna 5-ramenna. Tobolka 5-puzdrova ............ccooooeevieeiee 1. C. mediun
2b Blizna 3-ramenna. Tobolka 3-puzdrova ...........c..oooieeieieeeeeeeeeeeee e, 3
3a Kvety smotanovobiele. Rastliny u nas pestovane ................... 2. C. alliariifolia
3b Kvety (okrem ojedinelych albinotickych jedincov) vzdy modré alebo modrofia-
lové. Rastliny unas POVOANE .........cccooiiiiiiieieiieeeeie et 4

4a Rastliny trvace. Zuby kalicha 12—18 mm dlhé, privesky medzi kaliSnymi zubmi
0.5—1 mm dlhé. Sukvetie strapec, vzacne kvety jednotlivé

A
|
=]

X ' FAT | ' B I e R A S BB S S e 3. C. alpina subsp. alpina
ﬂ 1 ot I = | j j 4b Rastliny dvojro¢ne. Zuby kalicha 7-9 mm dlhe, privesky medzi kaliSnymi zubmi
I =" 4 H 1.5-3 mm dlhé. Sukvetie metlina ...............ocoooviiiiiiieeeieiiiiee 4. C. sibirica
\ 'EI ' E f E 5a Kvety sediace, v hlavkach, zvazockoch, klbkach alebo v prerusovanych klasoch
- FRATOCKON corssoss s s s o L e S S S e A R S 6

E' % & i = = _ E 5b Kvety stopkaté, v strapcoch, metlinach alebo jednotlivé ........................... 8
) & i | E — & 6a Byliny paperite az plstnaté, méakko chlpaté, riedko srstnaté alebo holé ..............
e e e e I Fa—JBE B e, S. C. glomerata
ol or W e . n Eﬂ o 6b Byliny husto srstnate alebo odstavajuco Stetinato chlpate ............................. 7
=~ - - . E E E E 7a Sukvetie mnohokveta vrcholova hlavka a bocné pazusneé malokveté zviazocky
P B et (RN oo R A S S SR 5 e 6. C. cervicaria
o E E = ;a E = 7b Sukvetie prerusovany klas zvazockov ... 7. C. macrostachya
E = = E e E 8a  Stredné a horne byl'ove listy Siroké nad 3 mm ........ccccoooioiiiiiiiiiiiee, 9

4 8b Stredné a horné bylové listy Siroké do 2 (-3)mm ..............coooeiiiiiiiienne 18

i 9a Kvety jednotlivé (ojedinele 2—3-kvete sukvetie). Stredné a horne bylove listy
dlho StOpKate ........c.oooiiiiiiieee e 12. C. carpatica

9b Kvety v sukveti. Stredne a horne bylové listy kratko stopkaté alebo sediace ... 10



Herbarium specimens are used for:

* monographs of selected taxonomic groups

* regional / national floras / atlases

Biologia, ekoldgia, fytocenologia. Hemikryptofyt. Kvitnutie jin—au-
gust. Rastie na skalach, strmych skalnych stenach a sutinach, v kamenolomoch
na vapencoch a dolomitoch, ¢asto v inverznych roklinach, sekundarne zavle¢enim
(s vapencovym Strkom) okolo Zelezni¢nych trati v planarnom az montannom stupni
(nevystupuje nad hornu hranicu lesa). Maximum: 1 600 m n. m., 21b, vrch Chleb, pri
ceste na chatu (S¢epka 1954 SAV — zavleceny); 1 350 m n. m. okr. 22, Certovica,
pod Krakovou holou (Sillinger 1931 PRC). Vyskytuje sa v rastlinnych spolo¢en-
stvach karbonatovych sutin kolinneho az montanneho stupna zviazov Cystopteridion
(charakteristicky druh) a Seslerio-Asterion alpini, je tiez charakteristicky druh kar-
bonatovych sutin radu Galio-Parietarietalia officinalis.

Pannonicum. 3. Zadiel, Zadielska dolina — Havrania skala — obec Borka. — Turtia nad Bodvou (Chy-
zer 1879 BP; vela tidajov od réznych autorov; Goliasova 2004 SLO). — Haj, Hajska dolina — Ha-
¢ava. — pri jaskyni Snezna diera (Javorka 1907 BP; viac autorov; Goliasova 2004). — Jasov, nad
obcou (Jos. Dostal 1932 PRC). 6. Vieska nad Zitavou, Arborétum Mlyiany (F. Nabé&lek 1954 BRA
— splanena bielokveta forma). 7. KoSice, Jesenna ulica, splaneny (Mraz 1998, 2005).

Carpaticum. 15. Dobsina, okolie obce (Borbas 1902 BP; Domin 1919 PRC; Sktfivanek 1934
PRC). — Dobsina, vrch Skala (Lengyel 1911 BP). — Dobsina, vrch Langerberg (Lengyel 1929
BP). — Olcnava, Bielovodska dolina [Stech in Mraz et Mrazova (eds.), Bull. Slov. Bot. Spoloén.
Suppl. 9: 44, 2003]. — Galmus, Olcnavsky potok (Marsa 1958 BRA). — Slovinky, Pora¢ska dolina
(Chrtek et Chrtkova 1984 PR). — Slovinky, Slovinska skala [Mraz in Mraz et Mrazova (eds.)
L. ¢.]. — Krompachy, Biela skala (Ferakova in Mraz et Mrazova (eds.) l. c.). — Prakovce, Cimer-
plac, na lesnej ceste s vapencovou vysypkou (Mraz 2005 herb. Mraz). — KojSov, Folkmarska skala (J.
Michalko et S¢epka 1960 SAV: Hrouda in Mraz et Mrazova (eds.) 1. ¢.). — Kojsov, Murovana
skala (Jos. Dostal 1927 PRC:; I. Michalko 1965 SAV). — KojSov, Turniska (Mraz et Mrazova
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SOLVING TAXONOMIC AND NOMENCLATURAL PROBLEMS IN PACIFIC GIGARTINACEAE
(RHODOPHYTA) USING DNA FROM TYPE MATERIAL!

Jeffery R. Hughey
Department of Biology, Coker Hall, University of North Carolina, Chapel Hill, North Carolina 27599-3280

Paul C. Silva

Herbarium, University of California, Berkeley, California 94720-2465

and

Max H. Hommersand?

Department of Biology, Coker Hall, University of North Carolina, Chapel Hill, North Carolina 27599-3280

Molecular data obtained by a procedure for ex-
tracting PCR-amplifiable nuclear and chloroplast
DNA from old and formalin-fixed red algal herbar-
ium specimens were used to elucidate problems in
the systematics of Pacific Gigartinaceae. Correspon-
dence between nucleotide sequences of the internal
transcribed spacer 1 region or the RUBISCO spacer
from type specimens and modern collections sup-
ports the following conclusions. (1) The type of Fu-
cus cordatus Turner, now Iridaea cordata (Turner)
Bory, came from the southern hemisphere (probably
from Isla de los Estados, Argentina) rather than

G., and Gigartina pectinata E.Y. Dawson represent a
single species: Chondracanthus squarrulosus (S. et G.)
comb. nov.

Key index words: Chondracanthus; DNA; Gigartina-
ceae; herbarium specimens: Iridaea; ITS 1; Mazzaella;
PCR: red algae; RUBISCO spacer: type material

Abbreviations: ITS, internal transcribed spacer

Marine macroalgae are preserved and stored today
largely as they have been for 300 years. They are
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Controversy over Hygrophorus cossus settled using I'TS
sequence data from 200 year-old type material

Ellen LARSSON? and Stig JACOBSSON

Botanical Institute, Goteborg University, P.O. Box 461, SE-405 30 Goteborg, Sweden.
E-mail: ellen.larsson(@botany.gu.se

Recetved 21 April 2003, accepted 15 April 2004.

Sowerby described Agaricus cossus in 1799. The fungus possessed a smell, resembling that of a wounded larva of Cossus
cossus (Lepidoptera). The species belongs in Hygrophorus, and since more than one white Hygrophorus species has this
distinctive smell the epithet cossus has been variously interpreted. The complete internal transcribed spacer (ITS) region
of the original type collection made in 1794, preserved in the Royal Botanic Gardens Kew herbarium, was successfully
sequenced. Comparison with the I'TS sequences from four other white aromatic-acidulous smelling Hygrophorus species,
including the type specimen of H. quercetorum, showed that H. cossus is a species associated with Quercus and an older
name for H. quercetorum. The differences in basidiome colouration developing with age and host-tree association appear
to be the most useful characters to discriminate between the four species with a Cossus cossus smell. A table of
morphological and ecological characters is provided.
H. eburneus SJ97054
100

H. eburneus SJ97049 Fagus
H. eburneus LAS94-111
H. cossus SJ94065
58
H. cossus SJ94064
Q9 "
H. cossus PASE1013
H. cossus SJ83082 Quercus
100
55 H. cossus K&L 94-294
H. cossus type
78 H. quercetorum type
100 H. discoxanthus SJ97044
Fagus
H. discoxanthus RGC00-84
100 H. hedrychii 5J97048
Betula
H. hedrychii LAS80-398
H. unicolor SJ87046
5 changes

Fig. 1. One of 80 most parsimonious trees generated from a dataset of the complete I'TS rDNA region and using
Hygrophorus unicolor as outgroup. The tree is presented as a phylogram and bootstrap values are indicated on branches.
Host-tree connection of the specimens is indicated with bars.
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Genomic Treasure Troves: Complete Genome
Sequencing of Herbarium and Insect Museum Specimens

Martijn Staats’, Roy H. J. Erkens™?®, Bart van de Vossenberg®, Jan J. Wieringa®, Ken Kraaijeveld®,
Benjamin Stielow’, Jozsef Geml®, James E. Richardson”'?, Freek T. Bakker'*

1 Biosystematics Group, Wageningen University, Wageningen, The Metherlands, 2 Maastricht Science Program, Maastricht University, Maastricht, The Netherands,
3 Ecology and Biodiversity Group, Department of Biology, Utrecht University, Utrecht The Metherands, 4 Dutch Mational Plant Protection Organization, Mational
Reference Centre, Wageningen, The Nethedands, 5 Netherdands Centre for Biodiversity Maturalis (section MHN), Herbarium Vadense (WAG), Wageningen University,
Wageningen, The Netherlands, & Department of Human Genetics/Leiden Genome Technology Center, Lelden University Medical Center, Leiden, The Metherands,
7 Centraal bureau voor Schimmelcultures Fungal Biodiversity Centre [CBS-KNAW], Utrecht, The Metherands, 8 Maturalis Biodiversity Center, Section Mational Herbarium of
the Metherlands, Leiden, The Nethedands, 9 Roval Baotanic Garden Edinburgh, Inverlaith Row, Edinburgh, United Kingdom 10 laboratorio de Botanica v Sistematica,
Universidad de Los Andes, Apartado Asrec 4976, Bogota, Colombia

Abstract

Unlocking the vast genomic diversity stored in natural history collections would create unprecedented opportunities for
genome-scale evolutionary, phylogenetic, domestication and population genomic studies. Many researchers have been
discouraged from using historical specimens in molecular studies because of both generally limited success of DMA
extraction and the challenges associated with PCR-amplifying highly degraded DNA. In today's next-generation seguencing
(NGS) world, opportunities and prospects for historical DNA have changed dramatically, as most NG5S methods are actually
designed for taking short fragmented DNA molecules as templates, Here we show that using a standard multiplex and
paired-end lllumina sequencing approach, genome-scale sequence data can be generated reliably from dry-preserved plant,
fungal and insect specimens collected up to 115 years ago, and with minimal destructive sampling. Using a reference-based
assembly approach, we were able to produce the entire nuclear genome of a 43-year-old Arabidopsis thaliona (Brassicaceae)
herbarium specimen with high and uniform sequence coverage. Muclear genome sequences of three fungal specimens of
22-82 years of age (Agaricus bisporus, Laoccaria bicolor, Pleurotus ostreatus) were generated with 814-97.9% exome
coverage. Complete organellar genome seguences were assembled for all specimens. Using de novo assembly we retrieved
between 16.2-71.0% of coding sequence regions, and hence remain somewhat cautious about prospects for de novo
genome assembly from historical specimens. Non-target seqguence contaminations were observed in 2 of our insect
museum specimens. We anticipate that future museum genomics projects will perhaps not generate entire genome
sequences in all cases (our specimens contained relatively small and low-complexity genomes), but at least generating vital
comparative genomic data for testing (phylolgenetic, demographic and genetic hypotheses, that become increasingly more
horizontal. Furthermore, NG5S of historical DNA enables recovering crucial genetic information from old type specimens that
to date have remained mostly unutilized and, thus, opens up a new frontier for taxonomic research as well.
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Genetic identity of putative Linnaean plants: Successful DNA
amplification of Linnaeus’s crab apple Malus baccata

Fig. 2. Maius baccang mes probably planted by Linnseus in the gt
yard in Linnaens's Hammarby, Uppsala. Sweden.
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Increased interest in herbarium collections used
in environmental studies

* climate change
e plant invasions

* conservation biology
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year period: squares: all articles {or pages); circles: only articles (or pages) with
computerized collectionds ) as information source(s) for herbarium specimens,



Perspectives in Plant Ecology, Evolution and Systematics 15 (2013) 68-76

. 3 . 2 ey o PRISOBTIVES o
Contents lists available at SciVerse ScienceDirect ' inPlanttology,
Evalution and

=== Gystom =

Perspectives in Plant Ecology, Evolution and Systematics | H

&

¥

ELSEVIER journal homepage: www.elsevier.com/locate/ppees E i

Review

Biological collections in an ever changing world: Herbaria as tools for
biogeographical and environmental studies

Claude Lavoie*

Ecole supérieure d'aménagement du territoire et de développement régional, Université Laval, Quebec City, Quebec G1A 0V6, Canada

Table 4

Mumber of consultations of the herbaria of specific countries that were necessary for documenting biogeographical patterns or environmental changes in peer-reviewed
studies published from 1933 to February 2012, Intermational consultations {for specimens not collected in the country of the herbaria} are indicated. Only countries with at
least ten consultations for their herbaria are listed.

Country Consultations (i) International consultations (n) % of consultations that were international
United States 1514 151 10.0
Canada 232 34 147
United Kingdom 36 B3 791
Czech Republic 4 0 0
CGermany G2 19 306
France 57 Zt 6.8
Swirzerland 55 19 345
Australia 55 10 182
Mexico 43 0 0
Sweden a0 18 0.0
Republic of South Africa 25 7 280
Austria 25 & 240
China 25 0 0
The Netherlands 23 21 a1.3
Belgium 19 19 100
Brazil 18 0 0
Finland 16 4 250
[taly 1G 2 125
Mew Fealand 15 3 200
Argentina 15 0 0
Denmark 14 11 TB.G
Spain 14 2 143
Japan 12 & 50.0
Morway 12 0 0
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Western North American Naturalist 62(3), © 2002, pp. 348-359

HISTORICAL VARIATIONS IN 8!3C| ooy OF HERBARIUM SPECIMENS
IN THE SOUTHWESTERN US.

Lisa C. Pedicino!-3, Steven W. Leavitt!, Julio L. Betancourt?,
and Peter K. Van de Water!+*

ABSTRACT.—The uncontrolled, global increase in atmospheric CO; concentration (ca 80 ppmv) and decline in 813C,;
{ea 1.5%e) since industrialization provide experimental boundary conditions by which to assess physiologieal response of
vegetation. Tb examine consequences of these global atmospheric changes in the southwestern U.S., 350 specimens of
Atriplex confertifolia, A. canescens, Ephedra viridis, Pinus edulis, P flexilis, Juniperus scopulortan, and Quercus turbinella
of precisely known age spanning the last 150 years were acquired from 9 herbaria. Cellulose analysis of 813C ., and
estimation of isotopic discrimination (A) permitted calculation of water-use efficiency (A/e). The B13C |, chronologies of
C, Atriplex spp. show some promise as a reliable proxy for 813C,;, because their mean trends approximate the known
313C,;, chronology. However, the high variability would necessitate multiple samples at any time period to accurately
represent the mean. The generally increasing A/g trends of the 5 C; species are particularly pronounced for P edulis
and, after the 1950s, for J. scopulorum, but less evident for P flexilis, E. viridis, and Q. furbinella, evidencing possible
differences in species response to rising COj, concentrations. The trends are statistically noisy, however, possibly due to
complex microclimates, extreme seasonality, and great interannual variability typical of the southwestern U.S. Herbar-
ium specimens, at least in the Southwest, may be less useful for precise detection of direct CO; effects on plant physiol-
ogy than tree rings, where the variability can be constrained to a single individual over time.
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Thirteen decades of foliar isotopes indicate declining

nitrogen availability in central North American (8) 1o
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HERBARIUM SPECIMENS DEMONSTRATE EARLIER
FLOWERING TIMES IN RESPONSE TO WARMING
IN BOSTON!

DANIEL PRIMACK,> CAROLYN IMBRES,”> RICHARD B. PRIMACK,**
ABRAHAM J. MILLER-RUSHING,> AND PETER DEL TREDICI?

‘Biology Department. Boston University, Boston. Massachusetts 02215 USA: and *Arnold Arboretum of Harvard University.
Jamaica Plain. Massachusetts 02130-3500 USA

Museum specimens collected in the past may be a valuable source of information on the response of species to climate change.
This idea was tested by comparing the flowering times during the year 2003 of 229 living plants growing at the Arnold Arboretum
in Boston. Massachusetts, USA. with 372 records of flowering times from 1885 to 2002 using herbarium specimens of the same
individual plants. During this period. Boston experienced a 1.5°C increase in mean annual temperature. Flowering times became
progressively earlier: plants flowered § d earlier from 1980 to 2002 than they did from 1900 to 1920. Most of this shift toward earlier
flowering times is explained by the influence of temperature, especially temperatures in the months of February. March, April, and
May. on flowering time. Plants with a long flowering duration appear to be as useful for detecting responses to changing temperatures
as plants with a short flowering duration. Additional studies using herbarium specimens to detect responses to climate change could
examine specimens from specific, intensively collected localities. such as mountain peaks. islands. and unique habitats.
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Fig. 2. Changes in flowering times of plants at the Arnold Arboretum over time: number of days plants flowered earlier or later in the past than they did
in 2003 calculated as the Julian date the herbarium specimen was collected subtracted from the peak flowering date in 2003. Negative values indicate that a
plant flowered on an earlier date than that it did in 2003. The line is the best fit line for the series.
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INVASION DYNAMICS OF Impatiens glandulifera —
A CENTURY OF SPREADING RECONSTRUCTED

Petr Pysek
Institute of Applied Ecelogy, University of Agriculture Prague, CZ-281 63 Kostelec nad Cernymi lesy, Czech Republic

&

Karel Prach

Institute of Botany, Czech Academy of Sciences, CZ-379 82 Trebori, and Facuity of Natural Sciences, University of South Bohemia,
C2Z-370 01 Ceské Budéjovice, Czech Republic
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I8 The historical spread of Ambrosia
ARTICLE

artemisiifolia L. in France from herbarium
records

Bruno Chauvel'*, Fabrice Dessaint’, Catherine Cardinal—Legrand" and

Frangois Bretagnolle”

'UMR INRA/ENESA D/UB Biologie of Gestion  ABSTRACT

des Adventices, Dijon, France and “UFR
Sciences de la Vie, UMR INRA/ENESAD/UR
Biologic et Gestion des Adventices, Dijon,

Aim The problems in public health and field management in France caused by
Ambrosia artemisiifolia L. require a better knowledge of the introduction and

B naturalization of this species in both the past and present.

Location France.

Methods The pattern of spread of A. artemisiifolia was investigated through the
study of herbarium specamens. More than 1200 specimens were found in
58 herbaria and virtual herbaria in France and in bordering countries. The spread
was analysed by mapping the localities for each 30-year period since 1863. Specific
indications as ‘new plant’ were used to determine the timing of the introduction

of the species into a new area.
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Olivier Broennimann'*, Patrik Mriz™, Blaise Petitpierre', Antoine
Guisan'* and Heinz Milller-Schirer™
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Contrasting spatio-temporal climatic
niche dynamics during the eastern

and western invasions of spotted
knapweed in North America

Olivier Broennimann'*, Patrik Mriz™, Blaise Petitpierre’, Antaine
Guisan'*" and Heine Miiller-5chirer™
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Tracking origins of invasive herbivores
through herbaria and archival DNA: the
case of the horse-chestnut leaf miner

David C Lees"*, H Walter Lack’, Rodolphe Rougerie*’, Antonio Hernandez-Lopez', Thomas Raus’,
Nikolaos D Avtzis®, Sylvie Augustin'’, and Carlos Lopez-Vaamonde'"

Determining the native geographic range or origin of alien invasive species is crucial to developing invasive
species management strategies. However, the necessary historical dimension is often lacking. The origin of the
highly invasive horse-chestnut leaf-mining moth Cameraria ohridella has been controversial since the insect
was first described in 1986 in Europe. Here, we reveal that herbarium collections across Europe indicate a Balkan
origin for C ohridella. We successfully amplified nuclear DNA and mitochondrial DNA barcode fragments from
larvae pressed within leaves of herbarium samples collected as early as 1879. These archival sequences confirm
an identity of C ohridella and set back its history in Europe by more than a century. The herbarium samples
uncovered previously unknown mitochondrial haplotypes and locally undocumented alleles, showing local
outbreaks of C ohridella back to at least 1961 and dynamic frequency changes that may be associated with road
development. This case history demonstrates that herbaria are greatly underutilized in studies of insect-plant
interactions, herbivore biodiversity, and invasive species’ origins.

Front Ecol Environ 20115 9(6): 322-328, doi:10.1890/100098 (published online 21 Jun 2011)

o

’ R
Figure 2. (a) Typical late-summer damage

by horse-chestnut leaf mmer. (b) Archival
herbarium specimen (Heldreich 11 Aug 1879, Kew; vepresented at three other
herbaria) with mine and extracted “spmning-stage” larva of C ohridella (indicated by
the white arrows); scale bar 2 mm. (c) Modemn “ussue-feeding” L4-stage larva of C
ohridella. (d) Pressed L4-stage larva of C ohridella extracted from archival leaf
mine; scale bar 0.5 mm (Markgraf 28 Jun 1928, #1513, Berlin).

e e e e = we we e
f L L L f
< : ==
ol i L SR 2 -
P
: ! Bulgaria
i R gl 5 L i
< Macedonia
: R d E
SuviDal A
- Tomer: -~ Siraval S\ sa s . 7
@17 Ne a Stranu ! a[T I B =<' N
Zhej-Cajigi 3 / i 8
Sevaster > s Sk ./ o =
W.} Tepelens <oy ety Lo—————Rekdl | H 3 =7 == -
Monodendr Greece Karilsa =
Sflai@um-—cnamm . >
Tsapélovo ) ey
Agrafa, Korona 3! d't:t‘,, %
a5 N RO N 3 : Lo i
Mikro Chono, A - 'Q
Mt Chelidani . = 75
o 3
Kaliakuda ™ -
=nl - Lidariki ) o
RS : ; _QQQ i
R S PO * A
4 Camerara larvag MR j
e L o 7 —_—
*  Aesculus distribution )u
——— Major roads S Ly
. kS
2 he] 200 km 25 33 a3 N b
e - e S
E oy}
[ | etevations » 1000 m -
e — -
T T T T T T T
we we e @e e we we e
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Tracking biological invasions in space
and time: elucidating the invasive history
of the green alga Codium fragile using
old DNA

Jim Provan®*, David Booth, Nicola P. Todd, Gemma E. Beatty and
Christine A. Maggs

School of Biological Sciences, The Queen’s
University of Belfast, 97 Lisburn Road,
Belfast BT9 7BL, Northern Ireland

*Correspondence: Dr Jim Provan, School of
Biological Sciences, The Queen’s University of

ABSTRACT

With the advent of “ancient DNA’ studies on preserved material of extant and extinct
species, museums and herbaria now represent an important although still underutilized
resource in molecular ecology. The ability to obtain sequence data from archived
specimens can reveal the recent history of cryptic species and introductions. We have
analysed extant and herbarium samples of the highly invasive green alga Codium
fragile, many over 100 years old, to identify cryptic accessions of the invasive strain
known as C. fragile ssp. tomentosoides, which can be identified by a unique haplotype.
Molecular characterization of specimens previously identified as native in various
regions shows that the invasive tormentosoides strain has been colonizing new habitats
across the world for longer than records indicate, in some cases nearly 100 years
before it was noticed. It can now be found in the ranges of all the other native
haplotypes detected, several of which correspond to recognized subspecies. Within
regions in the southern hemisphere there was a greater diversity of haplotypes
than in the northern hemisphere, probably as a result of dispersal by the Antarctic
Circumpolar Current. The findings of this study highlight the importance of
herbaria in preserving contemporaneous records of invasions as they occur,
especially when invasive taxa are cryptic.

2000

Date of first record of
‘ssp. lomentosoides

g Eiliost ssp. tomentosaidas
herbarium sample identiied

Figure 4 ‘Timelines’ showing where earliest record of ssp. fomentosoides in various regions (left of scale) was predated by earliest herbarium
sample identified as ssp. fomentosoides in that region (right of scale). N/A —no herbarium material predating initial record of introduction analysed.
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Gourds afloat: a dated phylogeny reveals an
Asian origin of the gourd family (Cucurbitaceae)

and numerous oversea dispersal events

Hanno Schaefer”, Christoph Heibl and Susanne S. Renner
Svstematic Botany, University of Munich, Menzinger Strasse 67, 80638 Munich, Germany

Knowing the geographical origin of economically important plants is important for genetic improvement
and conservation, but has been slowed by uneven geographical sampling where relatives occur in remote
areas of difficult access. Less biased species sampling can be achieved when herbarium collections are
included as DINA sources. Here, we address the history of Cucurbitaceae, one of the most economically
important families of plants, using a multigene phylogeny for 114 of the 115 genera and 25 per cent of the
960 speaes. Worldwide sampling was achieved by using specimens from 30 herbaria. Results reveal an
Asian origin of Cucurbitaceae in the Late Cretaceous, followed by the repeated spread of lineages into the
African, Amercan and Australian continents via transoceanic long-distance dispersal (LDD). North
American cucurbits stem from at least seven range expansions of Central and South Amercan lineages;
Madagascar was colonized 13 times, always from Africa; Australia was reached 12 dmes, apparently always
from Southeast Asia. Overall, Cucurbitaceae underwent at least 43 successful LDD events over the past
60 Myr, which would translate into an average of seven LDDs every 10 Myr. These and similar findings
from other angiosperms stress the need for an increased tapping of museum collections to achieve extensive
geographical sampling in plant phylogenetics.
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Hybridization Between Brassica
napus and B. rapa on a National
Scale in the United Kingdom

Mike ). Wilkinson,' Luisa . Elliott,” Jo&l Allainguillaume,’
Michael W. Shaw," Carol Norris,? Ruth Welters,* Matthew
Alexander,* Jeremy Sweet,? David C. Mason?

Measures blocking hybridization would prevent or reduce biotic or environmental
change caused by gene flow from genetically modified (GM) crops to wild relatives.
The efficacy of any such measure depends on hybrid numbers within the legislative
region over the life-span of the GM cultivar. We present a national assessment of
hybridization between rapeseed (Brassica napus) and B. rapa from a combination
of sources, including population surveys, remote sensing, pollen dispersal profiles, o

herbarium data, local Floras, and other floristic databases. Across the United v v ,
Kingdom, we estimate that 32,000 hybrids form annually in waterside B. rapa bru kev repka bru keV re pak
populations, whereas the less abundant weedy populations contain 17,000 hybrids.

These findings set targets for strategies to eliminate hybridization and represent

the first step toward quantitative risk assessment on a national scale.

~—dk

Fig. 1. Rapeseed-
waterside B. rapa sym-
patry. (The gray areas
represent the Republic
of Ireland, which was
not studied.) (A) Rape-
seed cultivation (ha/2
km? per annum). (B)
Density of waterside B.
rapa (plant numbers/2
km? per annum). (C)
Waterside B. rapa
plants within 30 m of
rapeseed (plant num-
bers/2 km? per annum).
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Evolution, 57(7), 2003, pp. 1520-1534

0.8

COMPONENTS OF REPRODUCTIVE ISOLATION BETWEEN THE MONKEYFLOWERS

MIMULUS LEWISII AND M. CARDINALIS (PHRYMACEAE) 0.6

Justmv Ramsey.!2? H. D. BRaDSHAW. Jr..!* AND DouGLAS W. SCHEMSKE!"
1Biology Department, Box 355325, University of Washington, Seartle, Washington 98195
2E mail: jramsey@u.washington.edu
AE-mail: roby@u.washington.edu

0.4+

Abstract—Evolutionists have long recogmized the role of reproductive isolation 1n speciation. but the relative con-
tributions of different reproductive barriers are poorly understood. We examined the natre of 1solation between
Mimulus lewisii and M. cardinalis. sister species of monkeyflowers. Studied reproductive barriers include: ecogeo-
graphic isolation; pollinator 1solation (pollinator fidelity 1n a natural mixed population); pollen competition (seed set
and hybnd production from experimental interspecific, intraspecific, and mixed pollinations in the greenhouse); and
relative hybrid fitness (germination. survivorship, percent flowenng. biomass. pollen viability. and seed mass in the
greenhouse). Additionally. the rate of hybridization in nature was estimated from seed collections in a sympatric
population. We found substantial reproductive barriers at multiple stages in the hife history of M. lewisii and M.
cardinalis. Using range maps constructed from herbarium collections. we estimated that the different ecogeographic

0.2+

0.0+

Relative contribution to total reproductive isolation

distributions of the species result in 58 7% reproductive 1solation. Mimulus lewisii and M cardinalis are visited by T T T T T T T T
different pollinators, and 1n a region of sympatry 97 6% of pollinator foraging bouts were specific to one species or 4 = s s ‘ e 5 4
the other. In the greenhouse. interspecific pollinations generated nearly 50% fewer seeds than intraspecific controls. = 2 ﬁ E E E e =
Mixed pollinations of M. cardinalis flowers yielded >75% parentals even when only one-quarter of the pollen treatment g fix} =] = o El
consisted of M. cardinalis pollen. In contrast. both species had sinmular sinng success on M. Jewisii flowers. The E =N g} C = 0 —
observed 99.915% occurrence of parental M. lewisii and M. cardinalis in seeds collected from a sympatric population §] ‘—u"’ = = e =¥ Ll
1s nearly identical to that expected. based upon our field observations of peollmmator behavier and our laboratory i o [=] LL L E i
experiments of pollen competition. F; hybrids exhibited reduced gernunation rates. high survivership and reproduction, o
and low pollen and ovule fertility. In aggregate. the studied reproductive barriers prevent. on average, 99 87% of gene 1.0
flow. with most reproductive 1solation occurring prior to hybrid formation. Our results suggest that ecological factors Y
resulting from adaptive divergence are the primary isolating barriers in this system. Additional studies of taxa at B =
varying degrees of evolutionary divergence are needed to identify the relative importance of pre- and postzygotic mml‘“ EcDgEﬂgraph?
1solating mechanisms i speciation.
0.8 =
0.4
0.2+
0.0
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High genetic and morphological diversity despite range
contraction in the diploid Hieracium eriophorum
(Asteraceae) endemic to the coastal sand dunes of
south-west France

DAVID J. FREY"™, CHRISTOPH R. HAAG', GREGOR KOZLOWSKI"?,
JEAN-MARC TISON? and PATRIK MRAZ!

Department of Biology, and *Department of Geosciences, University of Fribourg, Chemin du Musée
10, 1700 Fribourg, Switzerland
3Chemin du Valentier, 38540 Heyrieux, France

o i ; .
+  Pyrénées-Atlantiques

. SPAIN % FRANCE
Figure 1. Historical and ecurreni distributiom of
Hiergcium ernophortm 2nd sampling sites (see Table 1),
The thick line and the flled circles represent sites with
presence records betweem Z001 and 2010 (the thick
lime representing the continuous distribution without
pgaps = 2 kml. Empty circles show abeence records collected
betwesn 2001 and 2010, but not all sbsence records ere
mapped to simplify the illustration. Crosses indicate
extinctione, ie. sites with former (1850-2000) records but
confirmed absence between 2001 and 2010,
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Botanical Journal of the Linnean Society, 2010, 163, 194 222 With 1 figure

The incidence of crassulacean acid metabolism in
Orchidaceae derived from carbon isotope ratios: a
checklist of the flora of Panama and Costa Rica

KATTA SILVERA'**, LOUIS S. SANTIAGO? JOHN C. CUSHMAN' and KLAUS WINTER®

'Biochemistry and Molecular Biology MS 200, University of Nevada, Reno, NV 89557-0200, USA
2Smithsonian Tropical Research Institute, PO. Box 0843-03092, Balboa, Ancon, Republic of Panama
‘Botany & Plant Sciences, University of California, 2150 Batchelor Hall, Riverside, CA 92521, USA

Received 27 July 2009; revised 29 November 2009; acecepted for publication 7 May 2010

Leaf carbon stable isotopic composition data for 1002 orchid species representing 61% of the total number of orchid
species described for Panama and Costa Rica were obtained from herbarium specimens to survey the occurrence of
crassulacean acid metabolism (CAM). Carbon isofopic composition of leaf material showed a bimodal distribution
with modes at —28%e., indicating C; photosynthesis, and at —15%., indicating pronounced CAM photosynthesis. Strong
CAM was present in 9.5% of species and in 31 of 162 genera studied. Twelve of these genera were not previeusly
known to contain species exhibiting CAM. A checklist of orchids of Panama and Costa Rica with their 8*'C values and
an updated list of all known orchid genera that possess species with the ability to perform CAM are presented.
@ 2010 The Linnean Society of London, Botanical Journal of the Linnean Society, 2010, 163, 194-222,
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Figure 1. Frequency of leaf 8 C values for 1002 Panama-
nian and Costa Rican orchid species. Each bar represents

a 1%« range of 8°C values. Samples were collected at the
Marie Selby Botanical Gardens Herbarium (SEL), the

Mizsouri Botanical Gardens Herbarium (MO), the Univer-
zity of Flonda Herbarmum (FLAS), the University of
Panama Herbarium (PMA) and Smithsomian Tropical
Research Institute Herbarium (SCZ).
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UV-absorbing compounds in subarctic herbarium bryophytes

S. Huttunen®, N.M. Lappalainen, J. Turunen

180
Botany Division, Depariment of Biology, P.O. Box 3000, FIN=W) 014 University of Ouwlu, Finland -
Received 5 March 2004; accepted 31 May 2004 160 1 *
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UV-B-absorbing compounds in subarctic herbariwnm brvophyies indicate o . o
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The UV-B-absorbing compounds of herbarium specimens of 10 subarctic bryophyte species collected during the years 1926-1996 g 80 1+ . e e o *e # : M A +* :: b -
and available at the Botanical Museum, University of Qulu, were studied. We studied whether herbarium specimens reflect changes 0] 2 4 -4 + * et t L ’g ”: { I ‘e
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in the past radiation climate through their methanol-extractable compounds. The order of gametophytes based on the average 5 60+ F 4 s.o & . : ‘e % {‘ ! MY ) 3
amount of total compounds (sum of Aagg 130 ) per mass from the lowest to the highest was Polytrichum commune, Plewozium ] * 24 FH ¥ Te 40 . 5
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schreberi, Hylocomium  splendens. Sphagmon  angustifolion, Dicranum  scoparium, Funaria hygrometrica, Sphagmon fuscumn, P~ 0 $ * o p % ¢ & !0 * . $ 5 3 + 3§
Sphagnum warnstorfii, Sphagnum capillifolium and Polytrichastrion alpinum, and the amount of UV-B-absorbing compounds per 40 1 : .: *e s ?. g ¥ ’ : 4
specific surface area correlated with the summertime daily global radiation and latitude. P. alpimen, F. hygrometrica and three * :: s b 4 . g 3
Sphagnum species scem to be good indicators for further studies. The amount of UV-B-absorbing compounds revealed no significant 20 + ’ 3 : § s ; 3 $
trends from the 1920s (1l the 19905, with the exception of §. capillifolium, which showed a significant decreasing (rend. t ‘.
0 t t t I t
0 500 1000 1500 2000 2500 3000

Global radiation (10* J m™?d™)

Fig. 6. Absorbance of all species for UV-B-absorbing compounds X S-
SA versus daily global radiation (at Sodankyld since 1953) on the
collecting date (n =97, t = 1.669, P < 0.1). The vertical symbols
stand for five different wavelengths (485 measurements). The values for
280 nm are generally at the top of the vertical lines and 320 nm at the
bottom.
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DEPOSITION OF FIXED ATMOSPHERIC NITROGEN AND
FOLIAR NITROGEN CONTENT OF BRYOPHYTES AND
Calluna vulgaris (L.) HULL

C. E. R. Pitcairn, D. Fowler
Institute of Terrestrial Ecology, Bush Estate, Penicuik, Midlothian UK, EH26 OQB

I. Grace
IERM. Division of Biological Sciences, University of Edinburgh, Kings Buildings, Mayfield Road, Edinburgh, UK

(Received 3 December 1993; accepted 30 March 1994)

Abstract

Atmospheric deposition of fixed nitrogen as nitrate and
ammonium in rain and by dry deposition of nitrogen
dioxide, nitric acid and ammonia has increased through-
out Europe during the last twe decades, from 2-6 kg N
ha ' year ' 10 15-60 kg N ha' year”. The nitrogen con-
tents of bryophytes and the ericaceous shrub Calluna
vulgaris have been measured at a range of sites, with the
ohjective af showing the degree ro which nitrogen deposi-
tion is reflected in foliar plant nitrogen. Tissue nitrogen
concentrations of herbarium bryophyte samples and cur-
rent samples of the same species collected from the same
sites were compared. No significant change in tissue
nitrogen was recorded ar a remote site in north-west
Scotland where nitrogen inputs are smatl (<6 kg N ha’
vear '}, Significant increases in tissue N occurred at four
sites ranging from 38% in central Scotland to 63% in
Cumbria where nitrogen inputs range from 15 to 30 kg N
ha ' vear ‘. The relationships found between the esti-
mated input of atmospheric nitrogen and the tissue nitro-

1990 the data suggest an increase in nitrogen deposition
of 2 kg N ha' every 10 years.

Keywerds: Atmospheric, nitrogen, deposition, bryophytes,
Calluna.

INTRODUCTION

The major sources of deposited atmospheric nitrogen
(N} are the gases nitric oxide (NO), nitrogen dioxide
(NQ,) and ammonia (NH,). Emissions of oxides of ni-
trogen (NQ,) in the UK primarily arise from the com-
bustion of fossil fuels but also from biomass burning,
lightning, NH, oxidation, microbial soil processes,
stratospheric input and marine photolytic and biologi-
cal processes. Ammonia emissions arise mainly from
agriculture, particularly livestock farming and animal
wastes.

The deposition of N from the atmosphere over large
areas of Europe has increased during the last two
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Fig. 6. Relationship between tissue N content of Calluna and
total N deposition at a range of sites in the UK (@ - mean
values with standard error bars, O - unreplicated estimate).

y =083+ 045 x, p= 001, 7 = 0-67.



Herbaria:
living archives of BIOdIVEr i'Y

Herbarium of the Charles University in
Prague (PRC)
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Herbarium PRC at the Charles University in Prague

e founded in 1775 together (with the botanical garden)

* belongs to the 25 oldests herbaria in world

* ca 2,500,000 specimens (the largest herbarium in Czechia)

* belongs to the 25 largest herbaria in the World

* top 10 housing by universities!



Herbarium PRC at the Charles University in Prague

* founded in 1775 alongside the botanical garden

Joseph Gottfried MIKAN (1743-1814)
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1882 — herbarium established at the Czech University

1898 — the German and Czech herbaria moved from Smichov

1939 — closure of the Czech University

1944 — evacuation at the Kout castle

Adolf PASCHER
(1881-1945)

1945 —-2077? merging of the DE & CZ herbaria
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Cesky
English

HERBARIUM COLLECTIONS AT THE CHARLES
UNIVERSITY IN PRAGUE (PRC)

General information

The herbarium collection of the Charles University in Prague {Herbarium Universitatis Carolinae Pragensis,
imternational herbarium acronym: PRC) houses more than 2,200,000 specimens of algse, bryophytes, fungi,
lichens and vascular plants, & seed collection consisting of more than 20,000 samples and representing ca
11,000 taxa of vascular plants is also 2 part of PRC, Due to ts size, age {[founded in 1775}, geographical
coverzge and importance {tens of thousands of type specimens}the PRC collection belongs to the 25
biggest znd oldest herbariz in the world and the collections within which are housed by the university
institutions are ranked in the top 10 [Index Herbariorum, the Bth primted edition, 1990}, The PRC collections
contribute to 2 wide range of scientific activities in plant systematics, ecalogy, biogeography, floristics,
conservation biology and palececology at the Charles University and in other institutions throughout the
workd

Brief history of the herbarium’s collections at the Charles
University in Prague

The university herbarium was founded together with the botanical garden in 1773 by Professor 1.G, Mikan
{1743-1814), The batanical garden and the herbarium's depositories were originally placed in the Smichow
ward, Today, anly the names of the streets "Preslova’ and "V Botanice' remain in its original placemant. The
remnants of the original garden can still be seen in the form of & small park ares in from of the
administration office of the Stredofesky krai region (Zborowska street}, on the left bank of Vitava river,
The mest important curator in the 19th century was Professor V.F. Kostelecky [1B801-1887). During his
perind the botznizal garden and herbarium became one of the maost famous botanical institutions in Europe,
In 1882 the Charles University, including the botanical institute, was divided into two parts, Czech and
German. Because of frequent floods that regularly dasmaged the botanical garden, two botanical institutions
were moved in 1898 into two new, almost identical buildings built on the slopes of the right bank of the river
of Viava, While the Botanical Institute of the Czech University was placed on Bendtska 2, where the
Department of Botany, Botanical Garden and Herbarium collections are currently housed, the German part,
including the entire herbarium collection; was pleced on Vinicna 5. At the Czech University, new collections
hawe been created mainly due to the effars of Professors 1. Velencwsky [1858-1949) and K. Domin [1882-
1953} and their students. During World War II, both Czech and German collections were evacuated and
temporarily stored in the provisory depository at the "Kout' castle in the Sumava Mtz (Bohmerwsald).
Urfartuniately, a part of the collection was damaged due to unsuitsble storage conditions. After the war the
German University was cancelled and both herbariums were merged and moved to Bengtzka 2. In the
coming years, many employees and students greatly contributed to the renovation of the collections. In
1987, an administrative intervention caused the loss of ca one third of depositories and herbarium
collections are still suffering from this. In the same year, the important palesbotanical collection of 1.
Velenovsky was moved ta the Department of Gealogy,

Wae i



Herbarium PRC at the Charles University in Prague

* belongs to the 25 oldests herbaria in the world

* ca 2,200,000 specimens (the largest herbarium in Czechia)

* vascular plants 2,000,000
* bryophytes 80,000
* lichens 30,000
e fungi 80,000
* macroalgae 5,000
» seeds & fruits 21,000

M. Settnel P Zihond



The most important curators:

Richard WETTSTEIN (1863-1931)

Heinrich Moritz WILLKOMM
(1821-1895)

FrantiSek Vincenc KOSTELETZKY
(1801-1887)

P cﬁ%&«j"

Ladislav CELAKOVSKY
(1834-1902)



The most important curators:

Glnther BECK von
MANNAGETTA und

LERCHENAU (1856-1931) (/?gng I:S\ESC;HER

Josef DOSTAL (1903-1999)

Josef VELENOVSKY (1858-1949)

Karel DOMIN (1882-1953)



Herbarium PRC at the Charles University in Prague

Important collections:
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The most important collections:

o Giinther BECK von MANNAGETTA Josef VELENOVSKY
| Friedrich TAUSCH
9”32(1%3??849) und LERCHENAU (1858-1949)
(1856-1931)

IPNI: 937 IPNI: 868 IPNI: 562
2000 species of fungi



The oldest speciemens:
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Giovanni Antonio
SCOPOLI
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The oldest speciemens:

Sublimat, 1931 Herbarium Universitatis

Geraianicas Pragensis,
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Virtual Herbaria

Home m General Information Collections

Reference systems

Collections of participating institutions

g1 JACQ institutions

i This map was created by a user.

South Korea

Japan




Virtual Herbaria JACQ

Home General Information Collections Reference systems
Institution: | Herbarium PRC v]  Herbar# |
Collection: | A | Collection # |
Family: | ‘ Taxon: |
ident. :
his:nf;: ‘ incl. syn.
Collector: | ‘ Series: |
Collecim] ‘
#
Continent: Country: |
Region: | b | State/Provinece: |
Locality: |
(@) All records () Type records only
Display enly records containing images: O Yes ® No
| Search || Reset ‘
Last database update 2020-12-14
Search Tips
general

search is not case sensitive
fields are automatically linked by AND
for partial strings the % sign can be used as a wildcard

taxon search
gueries for a genus can be sent as "genus name” "blank space” and the %" sign:
searchstring "Oncidum %" yields all data for Oncidium plus all data for transferred names, e.g. Cyrtochilum, etc.

typing the initial letters for "genus” and "epithet” are sufficient as search criteria:
“p bad" yields all taxa where genus starts with "p" and epithet starts with "bad" results include e.g. Parmelia badia Hepp, Peziza badia Pers. or Poa badensis Haenke ex
Willd.



Virtual Herbaria

JACQ

Home I“ General Information Collections Reference systems
33644 records found ‘ Create map || download KML H download CSV |
<prevl 2| 3| 4| 5| 6| 7| .| 337 | Net> 100 v
Taxon Collector Date Location Typus Coll. Lat'Lon NCBI
Aa Stancik,D. 2797 1999- = Colombia. PRC
03-05 Narifio 421199
Aa Sklenaf, P. & Sklenafova V. 2354 1997- s Ecuador PRC M
07-02 Chimborazo 439779
Aa Skienaf, P. & Sklendfova V. 3292 1997- = Ecuador. PRC M
08-08 Tungurahua 439780
Aa Sklenaf, P. & Sklenafova V. 3226 1997- s Ecuador. PRC M
08-08 Tungurahua 439781
Aa weberbauer Schitr Stanéik D. 1993- N0 Peru Cuzco PRC
09-19 430805
Abies Zdvofak P. 6825 2017- lem Czech PRC
09-06 Republic: 478487 L)
Litomé&fice
Abies Zdvofak P 3202 2014- |wm Czech _ PRC
04-18 Republic. Ceska 498937 M
Lipa
Abies Zdvofak P. 3213 2014- lem Czech PRC
04-16 Republic. 499021 Lo
Litomé&fice
Abies Zdvofak P. 3201 2014- | Czech _ PRC
04-18 Republic. Ceska 499027 M
Lipa
Abildgaardia compressa J. Prest & C Presl Haenke TPX. sn. [s.d)] s.d. M Philippines T FPRC
- 450388
Abildgaardia compressa J Presl & C Presl Haenke TPX sn [s.d)] s.d M Philippines G FRC
- 450389
=1 Abildgaardia nervosa J. Pres| & C. Pres| Haenke TPX.sn. [s5.d.] s.d. M Philippines * FRC



Virtual Herbaria JACQ

Home General Information Collections Reference systems

| Stable Identifier]| |
| Collection |PRC-Phanerogamae 450388 |

Type toiraton Typus for Abildgaardia compressa J. Presl & C. Presl

Reliq. haenk. 1 (3): 179 (1828-07)
Current Name: Fimbristylis ovata (Burm. f.) J. Kern

Typified by||P. Triskova, J. Stépanek 2003
Taxon”AbiIdgaardia compressa J. Presl & C. Presl

FamHy”Cyperaceae
Collector”Haenke,T.P.x. s.n. [s.d.]
Date”s.d.
Location”PhiIippines

Label”Sorzogon

det.frev.fconf.fassigned||Pres|

ident. history”Presl: Abildgaardia compressa

annotations”

( JPEG2000, TIFF )







