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ABSTRACT

Since 1974, a total of 508 plant species representing 80 families have bcen
analyzed by ouor laboratory for hydrocarbon, oil, polyphenol. and protein contents.
Of these species, 372 were from Wllinois, 26 from Wisconsin, 24 from Georgia, 20
from Arizona, 10 or less from 12 other states, and 36 from foreign lands. Families
recciving the greatest emphasis were Leguminosae, Compositac, Gramincac, Labiatae,
and Euphorbiacese representing 97, 84, 42, 32, and 23 species, respectively.

INTRODUCTION

Beginning in 1974, our search for potential multi-purpose crops for energy,
food, feed, fiber, and strategic materials has concentrated on under-utilized plant
species collected from the wild.

Petroleum shortages and the ensuing spiraling prices of erude oil and petroleum-
based materials have resulted in programs to study many alternative forms of
energy (Ableson 1979}, Renewable plant biomass is one of the principal resources
with the potential to meet some of our energy, strategic material, and chemical
needs. Our research has focused on evaluation of 508 whole plants as a source of
hydroearbon for chemical feedstocks. We have compiled this checklist primarily as
an aid to scientists wanting to know which species have Dbeen analvzed at the
Northern Regional Research Center. Numerical crop ratings assigned to these
plants are an indicator of their chemical/botanical nature.

'Chemist; Botanist, Chemist (retired); Chemist, Northern Agricultural Energy Center.
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MATERIALS AND METHODS

Qur research hus been conducted on mature whole plants trom various regions
of the United States. with 372 species collected in Central Mineois. Plant sanples
were collected mainly from natural stands and air dried., ground to pass a I-mm
perforuted screen. and partitioned futo major fractions by solvent extraction (Buchunan
et al 1978, 1979; Roth et al 19580, 19811, A preliminary evaluation procedure for
plant species was based on botanical characteristics, chemical composition, and
fiber structure.

Decision factors were identitied and criteria were established. Subsequently, a
numerical rating system was developed which employs the factors and eriteriu,
Fach fuctor was assigned o score based on an arbitrary criterion range. The most
desirable trait under consideration receives the lowest score. The s of the scores
provides the crop rating.

Botanical characteristics were classified into 5 groups according to their proba-
ble influence on crops for mechanized agriculture in the temperate United States
and to their estimated vield of biomass. Using a scade of 1 to 3, we assigned (1) to
vigorous suil-growing, perennial, temperate species which grow 1.5 m/yr with a
moderate amount of moisture {mesic), are harvestable by clipping. and having
coppicing potential. Other perennial and all annual temperate, mesic species are
scored 2 or 3 according to growth rate. Annunal species exceeding 1.5 m/vr and
perennials reaching 0.5-1.5 mfyr score 2. Scores of 3 are assigned to species that
produce hydrocarbon-rich fruit, roots. rhizomes, or bulbs, or that are lactiterous
and could produce hydrocarbon by tapping. Furthermore, the annuals should grow
0.5-1.5 m/vr and the perennial less than 0.5 mévr. A score of 4 applies to all species
of marsh plants, vines, rosette plants, low-growing succulents and sod-forming
grasses. A score of 5 uapplies to species that are aquatic, or tropical or are epiphytes
or parasites.

Other decision factors are scored according to fiber characteristics and chemi-
cal contents. Fibrons or weedy species judged qualitatively to have potential for
fiber, paper pulp. or hardboard are scored 1. while a score of 2 indicates succulent,
pulpy, non-fibrous species. Apparent protein contents {Kjcldahl N x 6.25] exceeding
14 pereent score 1, and all others score 2. Qil and hydrocarbon contents are
determined by step wise acetone extraction tollowed by cyclohexane or hexane.
Subsequently, the acctone soluble fraction is partitioned between hexanc/agqueous
ethunol, The first hexane fraction is referred to as hvdrocarbon and the second as
oil, These valies are used to assign scores ranging from 1 to 4. Hydrocarbon valucs
exceeding 2 percent score 1, 1.2-2.0 percent score 2, (.4-1.2 score 3, and lower
than 0.4 percent score 4. Similarly, oil values exceeding 8 percent score 1, 3-8
percent score 2, 2-5 percent score 3, and less than 2 percent score 4.

DISCUSSION

Numerical plant ratings are indicative of the plaut’s potential as hvdrocarbon
crops. Species scoring 11 or less are considerated cither potential hydrocarbon or
oil-producing crops and receive further attention in the laboratory and from plant
scientists {Buchanan et al 1978, 1979 Roth et al 1980, 198f). For example.
hydrocarbon and oil fractions vccurring in sullicient quantitics were examined by
thin-layer and gel permeation chromatography, infrared spectroscopy, and "C



TRANSACTIONS OF THE [LLINGIS ACADEMY OF SCIENCE 219

nuclear magnetic resonance spectroscopy {Bichanan et al 1979: Bagby ot al 1981,
Swanson ¢t al 1979).

In the following checklist cach plant is listed Dby family, genus, species,
collection site {state), numerical rating, and common name. Analytical data for the
more promising species {rating of 11 or lower) have been reported by Buchanan et
al 1978, 1979 and Roth et al 1980, 1981. Chemical and botanical data for all species
listed in this checklist are available from NRRC. Voucher specitnens were prepared
only from the Illinois and Wisconsin plants and depusited in our herbarivm,
Samples submitted by U.S. collaborators were generally received as air-dried plant
material. A list of these species was submitted to the USDA Plant Taxonomy
Laboratory to have names confirmed and authorities supplicd.

CHECKLIST OF WIHOLL PLANT
{508 Species)

Location!  Ratiug? Cowmmon Name

Aceracedace

Aver negundo I II. 11 BOX ELDLER

A, plutencides L. IL Il NORWAY MAPLE

A, saccharinum 1. 1. 10 SILVER MAFPLE

A, saccharum Marsh, IL 12 SUCAR MAPLE
Amaranthaceae

Amaranthus retroflexas L, 11, B PIGCWEED

Celosia argentea L. 1L 13 CARDEN-IFSCATE CELOSIA

Froelichia flovidana (Nutt.} Moq, 1%L 13 COTTONWEELD

F wracifis (Hook.) Moy, 1T, 13 COTTONWEED
Anacardiaceae

Rhus aromatice Ait, 1L 13 FRAGRANT SUMAC

B.  aromaetica All., var IL. ;a4 11

arenarig (Greene! Feru,

K. copatling L. GA 11 SIINING SUMAC

R, glabwa L. 1. Ga 1, 10 SMOOTH SUMAC

R, fauring Nutt. A 9 LAUREL

A ouata 5.0 Wals, AL 11 SUGAR SUIMAC
Annonaceac

Asimina frifoba (1) Thanal . I COMMON PAWPAW
Apocvinceae

Apocynum androscemifolium 1., IL 10 SPREADING DOGBANE

A cannabinm L. 11, It INDIAN HEMP

‘Trachelospermum josminoides

[Lindl.] Lem. IS 11 CONFEDRERATE JASMINE

Vinca minor 1. I, 14 COMMON PERIWINKLE
Araceas

Symplocarpus foetidus (L.} Nute [1. 12 SKUNK CABBAGE
Asclepiadacene

Asclepiay amplexicautis Sm. IL 5 BLUNTLEAF MILKWLELD

A, hirtelfa (Pennelll Woodson 11 10 GREEN MILKWIELRD

AL inrarnata L. 1L 10 SWAMP MILKWEELD

A fatfifolia (Torr) Raf, > )

Al sitflivantii Engeln. 1T, 7 SULLIVANT'S MILKWEED

AL syriced b IL ] COMMON MILKWEEL

A fuberosa L. (1. 9 BUTTERILY WEED

A certicilfata L. 1L 9 WILORILED MILKWEED

Cynanchum wigrum (1) Per IL H

[ senifarinm (Scheele
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Woods X 12 MILKVINE
Gonolobus gomocerpos {(Walt.)
Perry 1. 12 CLIMEBING MILKWEED
Sarcosternma cynanchoides Deene. TX 14 CLIMEBING MILKWEED
Balsaminaceae
Imnpatiens capensis Meerl. 11, 16 JEWLL WEL)Y O
SPOTTED TOUCH-ME-NQOT
I palfice Nutt. 1L 15 YELLOW JEWLEL WLEIED
BRerberidaceae
Podophyllum peltatiem 1. TI. K] MAY APPLE
Bignoniaceae
Cumpsis radicans {1..] Secm. IT. 14 TRUMPET CREEPER
Crtalpy speciose Warder 1L 11 CIGAR-TREL
Boraginaceac
Cynoglossum offfcinale T.. I1. 12 COMMON HOUND'S TONGUE
Buxaceae
Simmondsia californice (Link) Nott,  CA 11 JOJOBA
Cactaceae
Opunfin humnifusa Raf. IT. 16 PRICKTLY PEAR CACTUS
Q. engetmannii Salm-Dyck > 13 PRICKLY PEAR
Campanulacear
Campanula americana . 1. 10 Tall. RELLFLOWER
<. pygramidalis L, 1. 10 CHIMNEY BELLFLIWLR
Lobeliu siphilitica L. 1 13 GREAT BLUE LOBRLIA
Cannabinavese .
Humulus japonicus Sieh. & Zuee, 1L 12 HOPS
Capparidacear
Folanisia gravenfens Ral. IL 14 CLAMMYWEELD
Caprifoliaccae
Lonicera tatarica 1. IT. 3 TATARTAN HONEYSUCKLE
Sambucus canadensis L. IL. MT 140, 8 COMMON ELDER
Symphoricerpos orbicelaius
Moench [L. 10 CORALBERRY
Trivsteum angustifolivin L. iL. CA 12, 12 WILD CONVEE
T. perfoliatim 1. iT. 1] TINKFR'S WEFEID
Carvophyllaceae
Saponarie officinafis 1., IL 12 BOUNCING BIET
Chenopodiaceae
Atriplex canescens {Pursh) Nutt, AZ 13 SALT BUSH
Chenopodium album L, IL 11 LAMB'S QUARTER
Kocliia scoparia (L.} Roth 1. 13 SUMMER CYPHESS
Salsola kali 1.. var. tenuifolia
Tausch AZ 12 RUSSTAN THISTLE
Sarcobatus vermicudatus (Hooky Tom AZ 12 BLACK GREASEWQOID)
Conmnelinaceas
Commeling erecta 1. IL 14 DAY FLOWER
Tradescantio ohiensts Raf, I, Wi il 12 SPINDERWORT
Compositar
Achillea millefolium 1. I 11 YARROAY
Actinomeris efternifolic (L) DC. IL 1t WINGETEM
Ambrosia artemisiifolia 1.. var AZ 12 COMMON RAGWLELD
elatior (1.} Descourtils
A psitostachya DC. var, 1. 13 WESTERN RAGWEED
coronopifolia {1. & G} Farw.
AL trifida L. IL 10 CGIANT BAGWEERD
Arctium Iuppa L. [I o BURIXMK

Artemidsia gbrotanum L. IL 12 SOUTHERNWOOD
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A oulgaris 1.
Aster ericoides L,

A, loevis 1.

AL nonaa-anglioe L.
A, pilosus Willd.
AL pinirens L

Al shartii Lindl.
Bidens cernua L.
B. ferersin 'L.Y BSE
Boltonia latisquama Gray, var
decurrens
(T & 5. Fern. & Grise.
Cacalia atriplicifolia L.
Curduus nutans L.,
Centairea maculose Lam,
C. vochinensis Bernh,
Chrysopsis hakeri Greene
Chrysothamnus nauseosus (Pall.)
briti.
Cicharium intybus L.

Cirsirrn afissimion §).) Spreng.
C. arvense (L. Scop.

. discolor (Muhl.} Spreng.
C. muticim Michx.

. ifgare {Savi) Tenore
Cuoreopsis pafmata Nutt.

. tripteris L.

Dyssodia pappesa (Vent.) Hitche,

Fehinacea purpurea L,

Ericameria laricifolia {Gray)
Shinners

Frigerom canodensis L.

Eupatorium altissimum 1.

E. mactfatum L.

E. perfidiatum L.
E. purpureum 1.
Fiol rugosum Houtt,
E. serotinumn Michs.

Cinaphalium obtusifolium L.
Grindelia squarrose (Pursh) Dunal

Helenium autumnale L.

Hebianthus annuus 1.

H. divuricatus L.

. giganteus L.

. grosseserratus Martens

H. hirsutus Rof. var.
trachyphyllus T & G.

H. necidentalis L.

I7. tuberosus 1.

Helivpsis helignthoides (L) Sweet
Factuca canadensis L.

L. floridana (1.} Gacrtn,

L. Horidana (1) Guertn, var.
villosa (Jacq.} Crong.

L. seariola L.

FParthenium argentatum Gray

P hysterophorus L.

E integrifolivm 1.,

Folymnia canadensis L.
Rudbeckia lucintafa L.

H. subtomentosa Pursh
Senecio glabellus Poir,
Sifphium integrifolium Michx.
5. laciniatum L.

L.
IL

CA

. NV

. WA

GA

. Wl

12
13
11
12
13
13
12
14
14

15
3

9
13

2,10

1L

ACADEMY O SCIENCE

COMMON MUGWORT
HEATH ASTER
SMOOTH ASTER

NEW ENGLAND ASTER

SWAMP ASTER

SHORT'S ASTLER
NODDING BEGGARTICKS
SMOOTH BEGGARTICKS

PALE INDIAN PLANTAIN
MUSK THISTLE
SPOTTETY KNAPWEED
KNAPWEED

GOLDEN ASTER

BABBIT BRUSH
CHICORY

TALL THISTLE
CANADA THISTLE
FIELI THISTLE
SWAMI' THISTLE
BULL THISTLE
TICKSLEED

TALIL COREQPSIS
FETID MARICGOLD
PURPLE CONEFLOWER

CANADA FLEABANE
TALL BONESET
SWAMP FOE-PYE WEED
BONESET

WIITE SNAKEROOT

LATE BONESET

PEARLY LVEBRLASTING
GUMWEED OR TARWEED
SNEEZEWEEL

COMMON SUNFLOWER
WOODLAND SUNFLOWER
GIANT SUNIFLOWER
SAWTOOTH SUNFLOWER

HAIRY SUNFLOWER
WESTERN SUNFLOWER
JERUSALEM ARTICHOKE
OXEYE

WILD LETTUCE

BLUE LETTUCE

BLUE LETTLUCE VARIETY

PRICKLY LETTUCE
GUAYULE

WHITETOP
WILD-QUININE
LEAFCUP

YELLOW CONEFLOWER
SWEET CONEFLOWER
BEUTTER WEED

ROSIN WD

COMPASS PLANT
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s, pefoliafiem ).
5. terebinthinaceum Jace.
Solidagn altissima 1.
5 gramintfolia (1.} Salish.
5. feavenworthii Torr.
& A Gray
5. nemoralis Ait,
S, ohinensis Riddel]
§. rigide L.
5. speciosa Nutl,
5. ulmifolia Muhl
Sonchus arvensis L.
5. leraceus L.
Tagetes minuie |,
T peatade 1.

Tragopogon pratensis L.
Vernonio altissima Nutt,

¥ Sascienlate Michx,
Xunthivm ifelicum Moretti
Zinnia elegans Jacq.

Convolvilaceae
Convolvadus arvensis L.
. Japonicus Thunb.
Ipomoen pandurate (1.}
G F W Mey
Clurmacead
Cornus stolonifere Michs,

Corylaceae
Corglus americana Walt,

Crassulaceae
Sedum setholdii Sweel
Sedum sp.

Crruciterae

Barbarea vulparis R Br

Brasstea nigre (1.} Koch

B. olergeea L. var
huotrigtis 1.

Crambe abyssinica Hochst.
ex R. FE. Fries

Lepictium compestre (1.0 R Br.

Nasturtium officinale R Br.

Curenrbitaceae
Cucurbite oviferg (L1 Alef,
Scyos angufatuy L.

Cupressaceae
Cupressus arizonica Greene

Juniperts ostrosperma {lorr.) Little

I virginiana f..

Cyperaceae
Cyperus sp.
. esculentus L.
Scirpus validus Vahl.
Dipsacaceae
Dipsacies laciniatus L.
1, sylvestris Huds.

Flacagnaceas

Elueagnus multiflors Thunb,
Ericaceac

Arctostaphylos pringlei Parey

WioLe PLants as ReneEwaBLE Exincy RESOURCES

1.
IL
1.
1L

FlI.

IL
WI

IL

IL
I,

IL.
IL

IL
Ti.

L
IT.
IL

1T,
IL

AL
uT
iL

11
10
11
1)

14
15

b

12
12

14
B3

I3
i)

0

i2

CUP PLANT

PRA[HIE DOCK

TALL GOLDENROD

GRASS LEAVED GOLDENROL

EDISONS GOLDENRKOD
IVER'S WELED GOLDENROD
O GOLDENROD

STIFF GOLDENROT
SHOWY COLDENROD

ELM LEAVED GOLDENROD
FIELD S(W THISTLE
COMMON SOW THISTLE
MUSTER JOFN HHENRY
PLOBRISTS MARICOLD
GOAT'S BEARD

IRONWEED

TRONWLLED

COCKLFEBUR

CALIFORNTA GIANT ZINNIA

FIELDY BINDWEED
CREEPING JENNY

WILD POTALO VINE

RED O511R DOGWOOD

ITAZEL

SPRINCG CRESS
BI.ACK MUSTARD

PURPLE CAULTFLOAWER

CRAMBE
COMW CHESS
WATERCRESS

GARDEN ESCAPE GQURI
BUR CUCUMBLR

ARIZONA CYPRESS
UTAl JUNIPER
REL (CEDAR

SEDGE
YELLOW NUTSEDGE
BULRUSH

CUT-LEAF TEASEL
BIL.ULE TEASEL

{CHERRY ELAFRAGNUS
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AL FIILEEES,
Xylovoccus bizolor Nutt,

Euphurbiaceas
Acafypha cvirpiniea 1.,
Afeurites molvcegna (L1 Willd,
AL trisperina Blanceo
Clntia affinis Sond.
Croton glandulosns 1., var
sepentrionalis
Muell. Arg
Euphaorbia antisyphilitica Juce,

k. caroffaie 1.

foN cyparissioy 1.

k. dentale Michx.

. depauparata A, Rich.
E. esula L.

F. frdva Stapl

E. aewiculata Ort,

E. glypiosperma Engelnt,
E. heterophylla 1.

I fathyriv L.

F. macilata 1.,

E. marginate Pursh

k. pulcherrima Willd,
E. suping Ral.

Pedilanthus sp.
Ricinus vommunis 1,
Sapinm candatum Pittier

| QTHATR RIS
Quercus imbricaric Michx.
Q. runerncarpa bichx.
Q. wrifandica Moenchh.
0, mnchlenbersii Eugelm.
Q. pefustris Musnchb,
(¢} turbinetle Greene

Garrvaeeae
Carrya wrichtit Torr

Giraminene
Agropyron repens (L) Beany,
Andropogen revardi Vitman
A seoprins Michx,
Aristida oligantha Michx.
Arundo donax 1.,
Avena sative L.
Browus inevmis Levss,
B. secatinas 1.

Cenchrus longispinuy (Hack | Foern.

Pactylis slomerata 1.,
Echinochloa orusgalli (1.0 Beany,
K. walteri (Pursh? Nash
Eleusine indica (L.} Gaertn.
Elymus canadensis 1,

Erignthus trinii (Hack.? Hack.
Festued arundinaced Schrels,

E arandinacia Sehrely.
Hordewm jubattem L.
iH. culgare 1.

Hystrix patida Moench

Leersia oryzoides (1.1 Sw.

L. cirginica Willd.

Leptoloma cognatum (Schultes)
Chase

AZ
CA
1T
L
FI.
3
11.

5

12
[t

13
)
10
12

12
{1

12
Ly
12

1]
Pl

11
g
13

B
A

g

¥
11
12
Hi

10
11
12
12

12

12

10
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THREVE-SEEDED MERCTURY
CANDLENUT TREE
SOFT LUMBANG

CROTON

CANDELILLA WAX
FLOWERING SPURGE
CYPRESS SPURGFE
TOOTHEDN SPURGE

LEAFY SPURGE

GOLONDRINA

PAINTELD LEAF

MOLE PLANT OR GOPHERWEED
SPOTTED SPURCE
SNOW-ON-THE-MOUNTAIN
POINSETTIA

PROSTRATE SPURCE

SLIPFER

CASTOR BEAN

SHINCGLE OAK
BUR Oak

BLACK JACK OAK
CHLESTNUT QAK
PIN OAK

SHRUB TLIVE OAK

WRICHT SILKTASSLEL

QUACK GRASS

BIG BLUESTEM

LITTLE BLUESTEM (CRASS
THREE AWNED (IRASS
GIANT REED

OATS

SMOOTH BROMIE

CHESS

SANDBUR

ORCHARD GRASS
BARNYARD) GLIASS
WALTER'S BARNYARIY (JRASS
GUOOSE GRASS

WILD RBYE

FESCUE (KY-31'
FESCUL (KENHY!
WILD BARLEY
BARLEY
BOTTLERRUS1E GRASS
CUT GRASS

WHITE (GRASS

FALI WITCHGRASS
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Miscanthus sinensis Anderss.
FPanicum virgabum L.
Paspatum exaltaium Tres).
F quadrifariton Lam.
Pennisetum amerfcanun (1.} K.

Schum.
Phalaris arundinacea L.
F canaricnsis 1.
Phragmites communis Trin.
Setaria faberii 1lerrn
5. glanca (1.} Reauv.
Sorghastrum nutans (L.) Nash
Sorghum elmum Pairodi
S, hicofor (1..) Moench.
5. halepense (1. Pers.
Spartina pectinate Link
Trioda flava (1..) Smyth

forma cuprea (Jaey.? Fosherg
Tripsacum dactyloides L.
Triticum sp.
Zew mays L

Cuttiferae

Hypericum sphacrocarpum Michx,

Hamamelidaceae
Liquidambar styreciflua L.

Hippocastanaceae
Aesculus hippocastanum L.

Hydrophyllaceae
Eryelictyon trichocalyx A, Heller
var fanetum Jepson
Hydrophyllum tivainianum L.

Tuglandaceae
Juglans nigra L.

Labiatae
Agastache nepetoides (.. Kive.
A serophulariaefolia

(willd.} Ktee.
Ajuga generensiz 1.
Glechoma hederacea L.
Hedeoma hispida Pursh
Lamium galeobdofon Cranz,
L. maculaium L.
Feonurus cardigea T,
Lycopus americunus Muhl.
Marrubivm vulpare L.
Mefissa officinalis 1.
Mentha alopecuroides 11ull
M. arcensis 1. forma
glabra (Benth.} S R. Stewarl
M. arvensis L. var
villosa (Benth.) 5. R, Stewart
M. piperita L.
Mentha sp.

Monarda citriodora Cerv. ex. lag.

M. dielypmu L.
M. fistulosa L.
M. panctata 1.

Nepta catarie L.

Ocimum basilicum ..

Physostegiu virgininne (1.) Benth,
Prunella vulparis L.

WaoLe Prants as RenvwasLe Exercy Resovrces

CA
1L

GA
GA

GaA
IL.
1L
1.
IL
1L
IL
GA
GA
GA
IL

. GA

. WI

12
L3
12
12

13
12
12
15
13
13
15
12
13
i1
14

13
12

14

12,

12

m

12

FULALTA
SWITCHGRASS

PEARI. MILLET
REED CANARY GRASS
CANARY GRASS
REED GRASS
GIANT FOX1ALL
YELLOW FOXTAIL
INIDIAN GRASS
COLUMBUS GRASS
GRAIN 5ORGHUM
JOHNSON GRASS
CORD CRASS

PURFPLE TP GRASS
GAMA GRASS
WHEAT STRAW
MAIZE

ST JOHN'S WORT
SWIERT GUM

HORSE CHESTNUT

VIRGINTA WATERL.EAF
BLACK WALNUT

GIANT BYSSOP

PURPLE GIANT IIYSSOR
BUGLEWEED
GILL-OVER-THLE-GROUND
PENNYROYAL

YELLOW ARCHANCGEL
HENBIT

MOTHERWORT

WATER HOARHOUND
HORFEHOUNI?

LEMON BALM

MINT

PEFPERMINT
MINT

LEMON BALM
OSWECGO TEA
WILD BERCAMOT
HORSE MINT
CATNIP

PURPLE BASIIL.
OBEDIENT PLANT
SELFHEAL
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Pycnanthernum incanum (L.
Michx.

P virginianum (L.}
Durand & Jackson

Salvia officinalis 1. var.
tenuoir Alel

Scuteflaria luteriflora 1.

Stachys palustris 1.

S. paliestris L. var.
homatricha Fern.

Teucrium canadense L.

T vecidentale Gray

Lanraceae
Sassafras efbidum (Nult.) Nees

Leguminosae
Acacid sp.
A constricta Benth,
A gregai A, Gray
Amorpha canescens Pursh
AL fruticosa L.
Amphicarpa bracteate (L.) Yern,
Apios americane Medic,
Arachis hypogaea ).
Astragalus americang (Hook.) Jones

A abisurgens Pall.
var, strigtus Nutt,
A, canadensis L.
Al miser Doug. ex Hooker

Var. miser
Baptisia feucantha T. & G,
B, leucophues Nult.
B. tinctoria (I..) R. Br.
Cafliandra criophyila Benth,
Cassia didymobotrya Yresen,
(&8 hebecarpa Fern.
. kirkii Oliv.
Coronille veria L.
Critodaria incang L.

“. Jrncea L.
C. lusiocarpa Toll
. achrolence G. Don.

Cytisus scoparius (L.) Link

Desmanthus illinoensis (Michx,)
Mac M.

Jresmodinm canadense {[..) 1D,

D, cuspidatum (Muhl.}) Loud
D, glutinosum (Muhl.) Wood
D. illinoense Gray
I, fiicaraguense Oerst.

ex Benth.
D. repandum (Vahl) DC.

Droogmansia pteropus {Baker)
De Wild.
Eripsema montanum Baker E
Flemingia grahamiana Wight
& Am.
Gleditsia trigeanthos L.
Glycine max (L.) Merr,
Cymnocladus dicica {1..} K. Koch
Humularia drepanocephala (Baker)
Davign
Indigofera hilaris BEckl. & Zevh.
1. longibarbate Engl

IL,
WI
11.
11,
1L

1L

IN

WI

WI

. WI
. Wl

10, 10
12
13
13
13, 13
13

13

12
12

12
11
13

13
13
12

MOUNTAIN MINT

SAGL
SKULLCAP
WOUNDWORT

HEDGE NETILE
AMERICAN GERMANDER
GERMANDER

SASSAFRAS

WHITE THORN
CAT'S CLAW
LEAD PLANT
FALSE IND1GO
HOG PEANUT
GROUNDNUT
PEANUT

MILK VETCH

MILK VETCH
MILK VETCH

WHITE INDIGO

CREAM WILD INDIGO
YELLOW WILD INDOGO
FALSE MESQUITE

PARTRIDGE PEA, WILD SENNA
CROWN VETCH

SHACKSIIACK

SUNN HEMP

SCOTCH BROOM

PRAIRIE MIMOSA

TICKSEED

TICK PRENFOIL

HONEY LOCUST
SOYBEAN
KY COFFEE TREE
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Liliaceae

[ ]

=1

Asparagus officinafis L M. 11 GARDEN ASPARAGUS

Hemerocallis fulva L. [L 13 DAY LILLY

Polygonatiom biflorum [Walt.? Ll I 12 SOLOMONS SEAL

Smiacing racemosa (L)) Desl. IL 13 FALSIE SOLOMON'S SEAL

Smitfax gleuce Wall. il 13 SAW BRIAR

5. herbacea 1. 1. I3 CARBRLON FRULT

S, retiendifofia L. IL 15 CREEFENBRIAR

s, tammoides 1. var, hispica

{Muhl.} Fern. 1L 15 CAT BRIAR

Uenlaria perfoliata 1. 1L 12 BELLWORT
Lythraceae

Anwmannin coceined Botth, IL Fi

Cuphiea viscosissima Jacy. 1T. 13 CLAMMY CUPHEA

Lysimachia nummularia 1. IL 15 MONLEYWORYT

Laythrum alatum Pursh 11, 14 WINGED LOOSESTRIF Y

L. salicarie L. WI 13 SPIKED LOOSESTRIFE
Malvaceas

Afelmoschus eseufenfus (LIMoench 6, GA 12, 12 OKRA

Abwutilon Fheophrasti Medic. I, 11 VEILVETLEAF

Althea rosea Cay. [L 12 HOLLYHOCK

Hibiseus cannabinus 1. 1. I, A L3, 13, 13 KEXNAF

it cisplatinuy St.-1il. GA 12 OKRA

I7. miiteris Cav. IL 12 HATLBERD-TEAVETDY MALLOW

It frionium L. I 13 FLOMWER-CHN-AN-H{NTR

Napaen dioica L. 1L 15 GLAIE MALLIAY

Sida spinosa L. 1. 12 PRICKLY MALLINWY
Menispermacene

Menispermum cangdense 1.. IL L3 MOONSEED
Moracear

Ficus elastica Roxb. TX 14 BURNER PLANT

F obtusifolia HBK. 7 14

E yoponensiv Desv 7 13

Machera pomifera (Bafl) Schneid. 1. I OSAGE ORANGE

Morus alba ). 11. 11 WHITLE MULBERRY
Nyvitierinaceas

Mirabifis jalapa L. N 13 FOUR-OCLOCK

A nyetominea (Michx,)

Mac M. [L 13 WILD FOUR-OYCTOCK

Oleaceae

Fraxinns nigra Marsh. 1. 12 BLACK ASIL

E americana L. I1. 12 WILTE ASEL

I pennsylvanica Marsh, 1L 12 GREEN ASH

Sipringe vndpariz ). 1L 12 COMMON LILAC
Onagraceae

Epifolium coluretm Biehler IL 13 PURPLE LEAF WILLOWEELD

Caura biennis L. 1L 1 CGAURA

Oenothery biennis 1., 1T. 12 EVENING PRIMIOSE

[¢B rhombipetala Nutt. [L 13 EVENING PRIMROSL
Onalidaceae

Ovelis stricta 1. 1. 13 YELLOW WOy SORRET.
Paconiuceae

Faeonia lactiflora Pall, (1. 11 GARDEN-ESCAPLE PEONY
Papaveraceae

Chelidonium majus 1., il. 11 CELANDINE PMOPPY
Phyvtolaceaceas

Phytolacen emericana L. 1L Lo FOKEWEED
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Salix babylonica 1.
S, discolor Muhl
5. indferior Ruwlee
5. nigra Marsh.
Salix sp.
Saurnnceae

Saururus cernnus 1.

Saxifragacear
Ribes americunum Mill,
R, cynoshati 1..

Scrophulariaceac
Linaria vulgaris Hill
Mirnufuy ringens L.
Pedicularis palustris L.
Serophulorie marilandica 1.
Verbascum Dlatteria L,
v thapsus 1.
Veronicastrum virginicum (L.}

Farw,

Simuarnbaceae
Aitanthus alfissima (Mill.} Swingle

Slliilll'r.l(.‘t'il{.‘
Capsicum anneum L. var grossum
Sendt,
Pabtura stramonium .,
Nicotiona tabacum 1.,
Physafis heterophylla Nees

P sirginiana Mill.
Sodgnum carofinense L.
S. dulcamara 1.

5. nigrum L.

Tiliu wnericana L.

Tvphaceae
Typha angustifolia 1.,
T. futifidia L.

Ulmuceae
Ulmus rulrra Mubil

Umbelliferae
Angelica atropurpurea L,
Berulu pusitfa [Nutt.) Fern.
Bifora radians Bieh.
Cicute maeculata 1.
Conitime maculetum L
Daicns carota 1.
Loeniculum vulgare Mill,
Heracleum maximum Bartr,
Osmorhiza claytoni (Michx.) C.B.

Clarke

Zizig aurea (LY WD, J. Koch

Urticaceae
Boehmeria cylindrica {1..) Sw.
Urtica procera Muhl

Verbenaceae
Lippia fanceolota Michx.
Verfena hastata L.
¥ stricta Vent.
v urticifolia L.

IL

IL
I1.

iL

16

12
11

13
14
15
13
12
12

13
12

WLELPING WILLOW
LARGE PUSSY WILLOW
SANDBAR WILLOW
BLACK WILLOW
WILLIW

LIZARIY'S TAIL

WILD BLACK CURBANT
PRICKLY GOCOSEBERRY

BUTTER & EGGS
MONKEY FLOWLER
SWAMP LOUSEWQRT
CARPENTLER'S SQUARE
MOTH MULLEIN
COMMON MULLEIN

CULVER'S ROOT

TREE OF HEAVEN

CALIFORNIA WONDER PLEPPER
JIMSON WEED

TOBACCO

CLAMMY CGBROUNIDY CHEREY
VIRGTINTA GROUND CHERRY
HORSE NETTLE

DEADLY NIGHUTSHADE

BLACK NIGHTSHADLE

BASSWOOD

NARROW LLEAVED CATTAIL
BROAD LEAVED CATLAIL

SLIPPERY ELM

PURPLE ANGELICA
WILD CFLERY

WATER IHEMLOCK
POTISON HEMLOCK
QUEEN ANNE'S LACE
FENNFEL,

COW PARSNIP

HAIRY SWEET CICELY
GOLDEN ALEXANDLER

FALSE NETTLE
TALL NETTLE

FOG FRUET
BLUE VERVAIN
HOARY VERVAIN
WHITE VERVAIN



230 Waork Pranrts as Bovewanle Exercy BesoUvrcEs

Yitaceae
Vitis riparia Michx. 1L B FROST GHAPL

Zyeophyllaceae
Larvea teidenfata {1200 Cone AZ 12 CRESOTE BUSH

Nemenclature in accordance with Grav's Manuaad ol Belany, Sth Editiom, 1970, 13, ¥an Nostrand Co,
Horticulture species according ta Hortus Thivd, L. H. & E. Z. Bailex, 1976, MacMillan Publishing
Clo.. oo,

South Africa and Tuwania samples were obtained from Baltech Ine.. Madison, WL
“Spevies without ratings are being evaluated,

Tonth Alvica.

lanzania.

Vanconver, Brilish Cobumbia

“Puerto Rico.

TCanal Zone.

*Mecicn.

“Plant wus grown in Jacksonville, TL fram seed collected in Yugoslavia.
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