Topic 01

Introduction to Plant
Systematics
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I. What is Systematics?

B. Important products

1. Species

2. Taxonomic monographs & floras (manuals, field guides)
3. Phylogenies & phylogenetic methods

Primary use of phylogenies in systematics: doing taxonomy

How to classify these 24
genera ?




Primary use of phylogenies in systematics: doing taxonomy
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Phylogenies eliminate

some possibilities and

help identify plausible
alternatives.
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Broader impacts of phylogenies:
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Broader impacts of phylogenies:

From understanding the
basis for unusual
allergies...




Broader impacts of phylogenies:

To understanding our
place in the
evolutionary tree of life.
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Broader impacts of phylogenies:

Homo saplens

To understanding our
place in the
evolutionary tree of life.

Broader impacts of phylogenies:

Mammals Prin

To understanding our

place in the
evolutionary tree of life.




Broader impacts of phylogenies:

Tetrapods Mammals Prir

To understanding our
place in the
evolutionary tree of life.
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Broader impacts of phylogenies:

Tetrapods Mammals Primat

To understanding our
place in the
evolutionary tree of life.

Il. Herbaria

A. Herbarium specimens & important herbaria
1. What




Il. Herbaria

A. Herbarium specimens & important herbaria

1. What 11 1‘/2 in.
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Plants of Pennsylvania

Family: Lasracene
Species: Lindera bescoin (L) Blume
Commmon name: spictbud

Location: Pesmwybvania: Lumcaster C.: Millerwille; Millerwille
University: The “Bundi™ woodland 100 feet W of River Trail, ca. 300 # 5
of Trolley Treail, en steep slope s usall elesring of woedand
overlooking the Conewoga River 10 the east. Wilki-Plant-Atlas ewtimate of
30005440241 155 N -T6 4431 TA2I4400 W,

Dewergpeion: Abundant underacory b 2 s tall. DEH of dackes vem
1.9 cmn Twigs spmey-fragrant s dark beown with proemnent roasd.
white benticels. Flowers. (all parts) yellow, sbundant along twigs in
elusters. a2 modes

Coll: Jane P. Rockawwy Coll. No.: 121
Date: 6 Age 2006

Il. Herbaria

Il. Herbaria

2. Important herbaria (after Index Herbariorum)
MVSC (ca. 15 thousand)

P (8 million)

NY (7.3 million)

K (7 million)

MO (5.9 million)

US (4.3 million)




Il. Herbaria

3. Zoological analogs of herbaria
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Il. Herbaria

B. Use of specimens

1. document patterns of morphological
and geographical variation in plant
diversity: past, present, and future

Inter- & intraspecific morphological variation




Floristic (biotic) diversity, past & present
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Il. Herbaria

B. Use of specimens

2. the basis for new species descriptions
and other taxonomic studies.

Phptesays (4314 {3012y

shepLcom

Two new species of Gingers (Zingiberaceae)

ACKNOWLEDGEMENTS.  We would like to thank the faculty and
staff at the following herbaria for providing loans or facilitating
Vinita G| Nerbarium visits or fieldwork required for this study: AAL,
AMAZ, B, BH, BM, CAS, COL, CR, CUZ, DUKE, E F GH,
HBG, HUA, K, M, MICH, MO, NY, PMA, QCA, QCNE, 5, SEL
« STRI, TEX, U, UC, US, and USM. Tana Acton provided the illus-

Com g author: Vinne Gands (| tTOMIONS (excluding the seeds) for ni e J
Tangerini provided the illustration of the flower for P g
Douglas Daly kindly provided the photograph used for Figure

12C. Urs Jauch assisted with the scanning electron mic

wscopy of
stigmas, Deborah Bell, David Brenner, Robert Dressler and the late

This is what the new species look like....

Description. Meditum herb to 85 to 130 cm in height: thizomes compact, yel
low internally, with numerous white tubers (yellow internally). Leafy shoos loosely
clumped, disarticulating during dry season, 3 to §-leaved, with basal sheaths green
with red speckles, glabrous, 20-22
Leaves 6070 cm in length, glabn

x 4-5 em. Plane of distichy parallel to rhizome.
15 and coriacious; petiole 19-23 0.7-0.8 cm,
brous, green with small red speckles, deeply grooved in cross-sec
smooth

margin entire,
ligule medium-sized, 1.5-3.2 cm in lengeh, bi-lobed, thin and rranslucent,
pale yellow green, glabrous: blade 4349 = 17-20 cm, narrowly ovare, midrib be-
low green with sparse red speckles, glabrous, bhase cordate, subequal, apex caudate,

adaxial surface dark green. Inflorescence terminal on relatively long leafy shoor,

erect 19-25 em in height: peduncle 2-5 em in length, glabrous, g
maroon red: rachis shart; inflorescence bracts 25-30 per inflorescence, 2.4-2.9 «

5-3.4 em, spirally arranged and imbricate, each fused ar base ro adjacent members
("pouched’), 40-50" from vertical axis, glabrou:

preen basally to deep red ma

distally; no coma. Cincinni one per ng 3—4 flowers, maruring from

base to apex of inflorescence; bracteoles not tbular, 13-15 « 4-6 mm, rranslucent,

This is how to tell the new species apart (a
dichotomous key )....

ey i Species of Geogoasttes

1 Leaf b varieguied above, strongly bullae (esembling seer-sucker fabic). G powigll
1 Leaf i nescher varegmed. md nor pullse

2 A shoces termmaied by 4 umge (arely ) ronnd beaf s prosrate 8 ey wwaky

acrntg G el
3 Aeriad shisce erabing 4 poarme of § e fypecally meve losve, Lissing elspe, et

ity distinctly et

3 Paicrls short (irun than § mam loag), mflovescvncr w3tk > 3 altwraste ciscioai
6 brovpatoallan

3 Paicels very long (> 15 m= loag) inflcrncece wih |-2 drcsaal cxicsi

O rhoh




This is where they grow and where you'll
find them....
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Il. Herbaria

B. Use of specimens

3. teaching aids,

Il. Herbaria

B. Use of specimens

4. reference specimens for applications
requiring accurate species identification
(e.g., forensics or taxonomic and
floristic surveys)




Il. Herbaria

B. Use of specimens

4. reference specimens for applications
requiring accurate species identification
(e.g., forensics or taxonomic and
floristic surveys)
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January 15, 2009
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Wing and a prayer

Pilot puts disabled plane in river; all survive
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5. archived voucher specimens to document the
species identity of plants used for various other
biological investigations.

Acquire Candidate Anti-

iy . Ing e B et . e s e s

Rational Strateg)
cer Compounds

BA M,

Rux
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Materials and Methods
Collection of plant

Cordyline terminalis Kunth. (Lfllacens) was collected from the district of Harail during the
month of January 2003 in s flowering stage and was identified by the Nationsl Herbarium of
Bangladesh (accession no. 29752).

Extraction
The collected plant parts (leaves) were wathed with water, separsted from undesirable
materials or plants or plant parts. They were tun-dried for one week after cutting inte small

e Ao uce sccund does s Siog seisas adth the haln af s suiable ctdes iCaraciteg siact

Il. Herbaria

C. How to make a specimen

1. Collecting
2. Pressing & Drying
3. Mounting

See Dirig (2005)

11



