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Plant Diversity and Evolution
(plant systematics)

Reason for learning about plants:
Without plants you will die.

Learning goals:

evolutionary history & biodiversity
morphology and description
identification and distribution
ethnobotany, old and new



Interactive class elements

Press plants (biodocumentation)
_abs (over 1000 species demonstrated)
~osslls, ethnobotanical items, food (taste)

Design and present poster, plant
evolution/systematics topic on local plants

Need to make it LOCAL and RELEVANT



Field identification of
the 50 most common
plant families
In temperate regions

(including agricultural,
horticultural, and wild species)

by Lena Struwe

N
struwelt @a esop.rutoers.edu

© 2009, All rights reserved.

Available as free pdf on my homepage



Brassicaceae s. str.
MUSTARD
FAMILY

= Herbaceous

= With mustard oils

= Leaves simple, alternate (A),
often lobed, with
pinnate venation

= Leaf edge often dentate (A)
or lobed

= Inflorescence a raceme

= Petals 4, not fused, forming
a cross + from above (B),
white, yellow, or pink

= Stamens 6

= Fruit a dry capsule with
inner wall (silique; C)

Note: This family circumscription refers to Brassicaceae s. str. and does
not include Capparaceae (capers) and Cleomaceae.

Examples: white mustard (Sizgpis), garlic mustard (4/4ara), horseradish
(Armoracia), cabbage, broccoli, brussels sprouts, kale, collards,
rutabaga, canola, black mustard, turnip (Brassica), arugula (Diplotaxis,
‘rustica’ type), mouse-ear and thale cress (Arabidgpsis), yellow rocket
(Barbarea), radish (Raphanus), woad (Isatis), water cress (INastirfinmi).

Fabaceae

BEAN FAMILY

= Mostly herbaceous, some trees

and shrubs

= Leaves alternate, compound
(A, with many small leaflets),
sometimes with tendnls

= Stipules at base of each leaf
(vanable 1n size)

= Corolla of ‘butterfly-type” (B),
bilateral with 5 parts:
banner/standard, wings, keel

= Keel hidden between wings
=  Stamens and style hidden inside keel
= Stamens 10, 9 often fused

=  Fruit a bean (legume, C), a dry capsule
without mner dividing walls, and with seeds attached to one side

=  Seeds splits in 2, nutrients stored in dicotyledons inside seed
Note: the flower characters work only for subfamily Faboideae.
Examples: beans (Phaseolus), peas (Vicia, Pisum), hconice (Glychyrriza),

soybean (Ghueine), chickpeas, peanuts (Arachis), lentil (Lens), sweet pea
(Lathyrus), carob (Ceratonia), alfalfa (Medicago), clover (Trifoliur).



hands-on

outdoor fieldwork
get real data
independent work

focused, but open-
ended question

first biodiversity
inventory of any
Rutgers campus



New Jersey — the Garden State
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Land Cover Classification

H ab I tatS Q\ Cook (-)fl;gtnglass
_ Campus
Lawns, hardwood ' -
forest, wetland, '
ponds, lakes,
river, parking lots,
horse fields, pig
farm, horticultural
garden, research
farm, community
garden, rocky
cliffs, highways
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Goal and merit awards

Set up a point system for students
(challenge)

Get deans and departments to donate prizes
(32 students)

Challenge: 250 species possible? If
reached, department pays for pizza party
(challenge dept chair)

New family = 10 points New genus = 5 points

New species = 5 points New observation = 1 point

(10 observations/student mandatory)



Logo
challenge,
voted winner




Methodology

Only wild and naturalized plants
hand lenses, dissecting scopes
rubber boots, raincoats

Knives, sticks, bags, newspaper, herbarium
presses

smartphones
digital cameras and GPS units
Floras and internet resources (keys)
Chrysler herbarium
Data uploaded on web portal by students.
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Portal Menu Species Checklists

SO C1 CONECHONE Research and Dynamic Survey Species Lists are listed below. Research Checklists are pre-compiled

Collections by floristic researchers. This is a very controlled method for building a species list where specific
specimens can be linked in order to serve as vouchers. Youchers specimens serve as physical proof
that the species actually occurs in the given area. While Research Checklists are compiled with
vouchers linked afterwards as support data, Dynamic Survey Species Lists are generated directly
Species Lists from the specimen data. These are usually built by a team of researchers who create the list over an
extended period of time by linking physical specimens or photo observations as they are obtained
from the research area. Since the lists are generated from the occurrence data on-demand, an

Submit
Observations

Dynamic Species

Lo annotation of an identification will automatically adjust the species list as needed.
Image Library

Sitemap Research Checklists

Welcome Lena = Flora of Rutgers Campus (FoRC) @

Struwe! e Flora of Rutgers Campus (FoRC)

My Profile

Logout

Software: Symbiota — student accounts, no programming necessary,
upload of voucher data, geospatial data, photos, after confirmed ID
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Home = Chedklists » Flora of Rutgers Campus (FoRC)

Flora of Rutgers Campus (FORC) cames WD Zom

Authors: Lena Struwe

Publication: not published

Mare Details

Species List Options

Families: 100 o | |

Genera: 215 Synonyms

Species: 273 (species rank) -

Total Taxa: 275 (including ssp. and var.) |FE;"_E_“ Chackliat v
rigina SCEIS

ADOXACEAE

Viburnum acerifolium
Viburnum dentatum

ALTINGIACEAE

Liquidambar styraciflua

AMARANTHACEAE

Amaranthus hybridus
Amaranthus retroflexus

AMARYLLIDACEAE

Allium oleraceum
Allium schoenoprasum

AMBLY STEGIACEAE

| eptodictyum riparium

[] Display as Images
[] Motes & Vouchers
[] Taxon Authors

Rebuild List

54
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Daucus carota L =+

Family: Apiaceas
[Daucus carotz ssp. carota L. morel

Description Not Yet Available

Mere Photos Web Links View Parent Taxcn Clese window




)) CNH portal - Google Map - Mozilla Firefox

neherbaria.org/CNH/collections/googlemap.php
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FORC Results

32 students, 3 months (Sept-Dec) =
100 families
215 genera
273 species (= pizza party!)
Ca. 10% of all species in the state (NJ)
50% of species ‘weeds’



FORC Results

Only | got

poison Ivy

© Lena Struwe



Guess...

The most reported plant species?

The plant family with the most species?

Most species in the same genus?



Guess...

The most reported plant species?

Trifolium repens WHITE CLOVER
15 observations

The plant family with the most species?

Asteraceae
29 species (more than 10% of the flora)

Most species in the same genus?

Polygonum (Polygonaceae)



FORC awards...

New family = 10 points
New genus = 5 points
New species = 5 points
Observation = 1 point

And the top winner is.....



Natalie Howe

It is all the lichens’ and mosses’ fault.

809 points
59 observations (most of any)

Winner of most families, genera, and
species reported.



Clayton Leadbetter

Winner of fastest point gain in the history of
FORC: From 0 to 315 in 10 days.

499 points, 54 observations

Winner of most species and most genera
within vascular plants.



Special honorary awards to...

The student that did the wettest fieldwork —
nearly fell into a lake—

The student that found her plant crushed by
a downed tree when she went back to
recollect it after the storm-—

Neatest herbarium collection —



BROADER IMPACTS and
CONCLUSIONS

campus = living laboratory

new long-term data set for future classes
and research

students loved finding new species and
exploring the botanical diversity



Goals reached within and
outside of botany

iIncreased students’ knowledge of local plants
and gained critical skills

heightened appreciation and understanding of
the natural world and of their university campus

opened their eyes to ‘see’ plants everywhere

worked cooperatively and positively
competitively, peer-review of data and results

Increased our knowledge of biodiversity on
campus, got baseline data



Flora of Rutgers Campus as an educational research project

Lauren D. Spitz', Christopher B. Zambell', Patrick W. Sweeney’, & Lena Struwe!

! Rutgers University, Department of Ecology, Evolution & Natural Resources, 59 Dudley Road, New Brunswick, NJ 08901
2yale University, Peabody Museum of Natural History, PO Box 208118, New Haven, CT 06520
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New associated student
research projects

 Blodiversity inventories of weeds In
parking lots to test island biogeography
hypothesis (ecology & education)

* Lesson plan development in how to use
school yard weeds in biology (K-12)
education (ecology&evolution/education)

 Inventory invasive weeds in EcoPreserve,
check which ones that are still sold at local
nurseries (biology/public policy)



2013 plans

Landscape Architecture class will add
horticultural (planted) plants this fall

Plant Systematics class will add more data,
revisit species from 2011

Broaden to all campuses in New Brunswick /
Piscataway, NJ

Develop quick field keys/guides to difficult
groups



Sponsors of prizes

Executive Dean Bob Goodman, School of Environmental and
Biological Sciences, NJAES

Mike Green, Media and Marketing Office, School of Environmental
and Biological Sciences

Chrysler Herbarium, Director Lena Struwe

Department of Ecology, Evolution, & Natural Resources (DEENR),
chair Henry John-Alder

Floriculture Greenhouse, Nicki Graf
Rutgers Gardens, Director Bruce Crawford
Jean Marie Hartman, Landscape Architecture

Mark Vodak, DEENR & Steven Handel, DEENR & Joan Bennett,
Plant Biology & Pathology & Jason Grabosky, DEENR



May the FORC be with you.

Questions?



