Weed Identification and Control






Weed ldentification

and Control
In the North Central States

by

DUANE ISELY

Professor of Botany
lowa State University

llustrations by
FRANCES FENSKE

AN

lowa State University Press, ./4med, lowa, U.S.A.



©1960 by The Iowa State University Press
All rights reserved.
First Edition, 1958
Second Edition, 1960
Library of Congress Catalog Card Number: 60-12686

FRONTISPIECE:

Included are: Abutilon theophrasti (Butterprint), Agropyron repens
(Quackgrass), Brassica juncea (Indian mustard), B. kaber (Wild mustard),
B, nigra (Black mustard), Cardaria draba (Perennial peppergrass), Cen-
taurea repens (Russian knapweed), Civsium arvense (Canadian thistle),

C. vulgare (Bull thistle), Convolvulus arvensis (Field bindweed), Cuscuta

_ sp. (Dodder), Daucus carota (Wild carrot), Euphorbia esula (Leafy spurge),
Plantago lanceolata (Buckhorn), Rhamnus cathartica (Buckthorn), Rumex
acetosella (Sheep sorrel), R, altissimus (Smooth dock), R. crispus (Sour
dock), Solanum carolinense (Horsenettle), Sonchus arvensis (Perennial
sowthistle), Tribulus terrvestris (Puncture vine), Xanthium sp. (Cocklebur).

LITHOPRINTED IN THE UNITED STATES OF AMERICA BY hd
CUSHING - MALLOY, INC., ANN ARBOR, MICHIGAN, 1960



=BG

LS o WL

(@)

Foreword

This book has been designed specifically to help students know
something about (1) the importance, behavior, and identity of important
and common weeds, (2) methods for determining unknown weeds, (3) the
basic principles of weed control, and (4) recent advances in herbicidal
weed control as they apply to important weed problems.

Additional objectives perhaps possess broader cultural implica-
tions. The weedy and weed-associated plant species, together with the
cultivated kinds, are those plants which comprise most of the total
vegetational cover in many parts of this changing world. In large part,
the characteristics and distinctiveness of the outdoor world are depen-
dent upon them. An educated individual should know something about
the diversity of higher plants and the principles of their classification.

The weeds which are treated herein are those well known in the
north central United States. The types of control problems considered
are those which have major reference to farming in the same area.
However, many of the weed kinds concerned occur throughout most of
the United States as well as other parts of the world. And the basic
principles of weed control are similar wherever weeds are found.

The text reflects considerable emphasis on plant family character-
istics. For example, there are numerous weedy species in the mustard
and sunflower families. Unless one is a weed specialist, he is not apt
to be familiar with them all. But if he can recognize plant families, it
is possible to leaf through the pertinent diagnoses and illustrations
rapidly—with a reasonable chance of finding the name of the plant in
question. -

The special section “Identification of Weeds From Flowers and
Leaves” has been included in an effort to provide any individual a simi-
lar chance to identify weeds on his own. It consists of a series of five
keys, four based on flower color and one providing for woody weeds.
Technical terminology is largely eliminated. This procedure has some
limitations inasmuch as ambiguity is occasionally unavoidable. Exper-
ience, however, has indicated that correct determinations can usually
be made. ;

The jllustrations in this volume, as indicated on the title page, are
with few exceptions previously unpublished and represent the workman-
ship of Mrs. Frances Fenske. We have endeavored to provide a “new
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vi FOREWORD

look” through the employment of drawings created specifically to em-
phasize important identification critera. The author is indebted to

Mrs. Fenske for her skillful and devoted efforts on behalf of this under-
taking. Most of the Leguminosae plates are reproduced from previous
publications in the Iowa State Journal of Science. The artists concerned
are Elsie Froeschner, Barbara Stewart, and Jackie Smith. In addition,
Mrs. Froeschner has prepared the plates of Dactylis glomerata,
Hordeum jubatum, and Chenopodium album,

With respect to the rapidly growing and increasingly specialized
area of weed control, it has seemed desirable to emphasize broadly
applicable principles and basic methods of approach. However, much
of the present day activity and interest in weed control is concerned
with the testing and employment of specific herbicidal procedures.
Accordingly, some detailed material concerning the newer herbicides
and their utilization is presented. Unfortunately, without frequent re-
vision, it is impossible to keep any summary of weed control recom-
mendations up to date. This is where the teacher must come in, to
provide (in addition to other roles) timeliness and informative flexibil-
ity difficult of achievement in a written text.

Weeds are the common plants which, in addition to cultivated
species, are encountered by all human beings—the pavement dwellers
of our big cities perhaps excepted. Many weeds are interesting and
attractive plants. In knowing something about weeds, one is better ac-
quainted with the world about himself, and can more completely enjoy
it.

Duane Isely

May, 1960
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Weeds, Crops, and Human Beings






I. The Nature and Importance of Weeds

WHAT IS A WEED?

wanted, particularly where man is attempting to grow something else.

Corn or sweet clover may be considered weeds if they volunteer
along a highway shoulder, yet they are important crop plants. Bermuda
grass is a valuable lawn grass in the south, yet it is a noxious weed in
cultivated fields. Whether a plant is a weed or not may depend on
where it is encountered. There are, however, many plants which usu-
ally grow where they are not wanted, have no economic value, and usu-
ally interfere with the production of cultivated crops or with the welfare
of livestock. These plants are nearly always considered to be weeds.

IN GENERAL TERMS a weed is any plant growing where it is not

WHERE DID WEEDS COME FROM?

A hundred and fifty years ago the central United States was largely
a vast expanse of grassland and, in certain areas, forests., The land
was covered with a stable and relatively continuous series of vegeta-
tional communities. There was very little unoccupied or open soil.

And there were very few of the plants which we now call weeds.

Before the initiation of agriculture by man (which possibly dates
back not much more than 10,000 years), there was little place for weedy
plant species, Weeds are essentially plants of disturbed areas — broken,
open soil. Before man’s agriculture, such areas probably made up only
a small proportion of the earth’s surface, They existed primarily
along animal paths, around the encampments of early man, and along
the edges of streams. Weeds were, in essence, unsuccessful plants in
the struggle for existence.

Man’s agriculture changed everything. It altered the face of the
earth more drastically and quickly (geologically speaking) than any
catastrophe of past ages. Plants (and animals) adapted to dominate the
living world, abruptly found themselves on the edge of extinction. On
the contrary, certain plants, previously barely able to exist, found vast
new habitats opened up to them, As they spread and multiplied, those
with the greatest potential genetic variability responded in the
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evolutionary sense by developing numerous forms and physiological
races allowing them to take advantage of the many facets of the new
environment. These plants were, and are, our weeds.

Weeds come from all corners of the earth., However, the prepon-
derance of weedy species are native to the Eurasian continent. They
spread over the Old World with man and his advancing agriculture.
They were not present in the American hemisphere until the coming of
the white man. Weeds of pre-Columbian Indian agriculture were en-
tirely of American origin. Our present weeds are of both kinds, but
with the Old World types predominating.

The above discussion points up another fact: That while weeds as
well as other plants have natural means of dispersal (wind, water,
birds carrying seed, etc.), man is by far the most important agency in
their distribution. Man has taken them with his agricultural seed, his
feeds, implements, etc., essentially to all major areas where adapted.
He is still dispersing them within those areas.

Weeds are, then, one of the by-products of man’s ascendency. In
many parts of the world they constitute, together with cultivated plants,
the principal vegetation of the land. The so-called natural plant
world — and this is very true in the north central United States —is
rapidly becoming a memory of the past.

IMPORTANCE OF WEEDS

Economic losses due to weeds have been said to be as great as
those caused by insect injury to crops and plant diseases combined.
Such losses, however, are not nearly as striking as those due to disease
and insect outbreaks and are too often taken for granted.

Weeds, through their competitive effects, reduce crop yield. This
perhaps is their most significant contribution to reduction of agricul-
tural income, But weeds affect human beings and their agriculture in
further ways. Control measures whereby weeds are maintained at
“moderate” infestation levels cost millions of dollars every year. Crop
cultivation, which constitutes a major part of farm work, is regarded
as a routine operation, yet much cultivation would be unnecessary were
it not for weeds. Chemical control methods now in rapid ascendency,
are, likewise, often expensive.

Aside from effects on total yield, weeds reduce the quality and value
of agricultural products, e.g. hay. Weeds serve as important hosts for
insect and disease pests, thereby accentuating crop losses from these
sources., Certain weeds are poisonous to man and animals, cause hay
fever, etc. The miscellaneous implications of weeds are manifold:
they occupy industrial sites; brushy weeds interfere with rural tele-
phone and power lines; they obstruct vision on secondary roads; they
may render waste areas, roadsides, lawns, and parks unsightly.

This topic would not be complete without pointing up some of the
beneficial effects of weeds. In certain areas such as abandoned
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farmland, waste areas, and some roadsides, “weeds” constitute the
only major vegetation. Their value in preventing wind and water ero-
sion and in serving as pioneer plants until a more permanent vegetation
develops is not generally appreciated. Weeds furnish cover and food
for wildlife. Some are excellent sources of honey. Many are highly
attractive plants, and, in non-agricultural areas, along with wild
flowers and trees, contribute much to the variety and attractiveness of
the outdoors.

In some of the above situations, although the plants involved may be
weedy species, they cannot properly be considered weeds. In such
roles, these species are desirable or beneficial plants and should be
recognized as such.

CHARACTERISTICS OF WEEDS

The prime characteristic possessed by all important weeds is their
ability to thrive in land subject to the plow. This characteristic is one
not possessed by the majority of plant species. For example, once the
prairie vegetation of the central United States was turned over, most of
the plants never came back. Many weeds, it is true, will disappear
under conditions of continuous cultivation, but if this cultivation is
halted for a few years they will reinvade the site (or emerge from
seeds already in the soil). This, most non-weedy species cannot do.

Weeds in general usually possess a number of specific attributes
which render their success in disturbed areas possible and contribute
to their ability to persist in spite of man’s efforts to the contrary.
Some of these are:

Perennial Underground Roots or Stems

Weeds possessing these structures will persist from year to year
even though seed production is prevented. The underground parts of
some weeds will spread rapidly in all directions, sending up aerial
stem buds at regular intervals. Such weeds may not only persist, but
their spread will actually be favored by cultivation. For instance,
small fragments of the creeping roots of Canadian thistle (Cirsium)
are capable of initiating new plants. Cultivation procedures may
spread pieces of roots from a limited patch over much of a field, thus
greatly augmenting the infestation.

Abundant Seed Production

Many weeds are capable of producing literally thousands of seeds.
Examples: pigweed (Amaranthus);tumble mustard (Sisymbrium).
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Seeds Very Long-Lived

Seeds of many weeds may retain their viability in the soil for 10-
50 years. Weeds of this type include butterprint (Abutilon); purslane
(Portulaca) ; pigweed (Amaranthus); dock (Rumex); evening primrose
(Oenothera).

Rapid Growth

Weeds are frequently capable of growing to maturity and setting
seed within a very short period of time (30-60 days). Commonly,
seeds are formed before adequate control measures can be taken.
Examples: foxtail (Sefaria); pigweed (Amaranthus).

Competitive Ability

Many weeds can overtake and retard crop plants even though the
latter have had a head start. Thus they are often successful in out-
competing crops for light. Futhermore, studies have shown that certain
weeds have requirements for mineral nutrients and water which con-
siderably exceed those of many cultivated plants.

Unpalatability to Livestock

Frequently weeds which are successful in pastures are distasteful
or poisonous to animals, or are protected by spines or similar struc-
tures. They are thus free to reproduce and spread unimpeded by
normal grazing. Examples: bull thistle (Cirsium); mullein (Verbascum).

GROWTH HABITS OF WEEDS

The above-ground parts of weeds may be woody or herbaceous.
Woody plants are perennials; the stems as well as the roots live from
season to season. The tops of herbaceous plants (whether annual or
perennial), on the other hand, die each year and do not develop woody
tissues. The majority of plants ordinarily considered weeds are herbs.

Weeds may be erect, prostrate, or grow with a vine-like habit.
Ordinarily the stem bears leaves, but in a few (e.g. dandelion, Taraxa-
cum; plantain, Plantago), the leaves are all in a cluster at ground
level.

The growth habits and reproduction of herbaceous weeds is closely
correlated with their duration, Annuals complete their life cycle within
a single growing season., They germinate in the spring or summer,
produce seed, and die the same year. The seeds of winter annuals
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germinate in the fall of one growing season, live over winter, produce
seed, and die the next spring. Some species may behave either as an-
nuals or winter annuals. Biennials live two years. Usually they de-
velop only a basal cluster (rosette) of leaves and an overwintering
storage root the first season. A leafy stem, flowers, and seed emerge
the second season. The plant then dies. Perennials are capable of
living more or less indefinitely. The tops die back each year, but
underground structures, stems or roots, live over the winter. New
stems and leaves then develop the subsequent season.



2. Weed and Agricultural Seed Laws

laws and agricultural seed laws. The former is concerned with
the eradication of existing stands of weeds, the latter with the
spread of weeds through agricultural seeds.

These laws deal primarily with specified noxious weeds. It is often
said that these are the worst weeds, but more precisely they are usu-
ally those which, once established, are notoriously difficult to eradi-
cate, The majority are perennials which are spread by underground
roots or stems and which cannot be controlled by ordinary cultivation
methods. Some highly competitive annuals, capable of producing nu-
merous, long-lived seeds, are also considered to be noxious.

THERE ARE two kinds of state laws which deal with weeds: weed

AGRICULTURAL SEED LAWS

All 48 states in the United States possess agricultural seed laws,
and there is also a Federal Seed Act which is concerned with the move-
ment of seed in interstate commerce. Seed laws are concerned with
the proper labeling of seed stocks offered for sale and in preventing the
sale and distribution of seed injurious to agriculture.

The presence of weed seeds in agricultural seed is one of the major
factors affecting seed quality, and the provisions relating to weeds and
weed seeds constitute important portions of these laws. For example,
the total percentage by weight of weed seeds must be given on the seed
analysis label. If this percentage exceeds a certain amount (1-3 per
cent in most states) it is illegal to sell the seed. In addition, legisla-
tion is directed towards designated, noxious weeds. Treatment and
terminology vary from state to state; usually two or all three of the
following categories are included: (1) Prohibited (or primary noxious).
Sale of seed containing any seeds of the specified noxious weeds is pro-
hibited. (2) Restricted. Sale of seed is prohibited if the number of
seeds of any of the specified kinds exceeds a certain rate of occurrence
(e.g. 25 per pound). If the weed seed kind (or kinds) is present in
lesser amounts, the seed may be sold if the name of the weed and the
rate of occurrence is properly indicated on the label. (8) Secondary
noxious. There are no restrictions on sale {(must comply with
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requirements relating to total percentage by weight) if the weed seed
and its rate of occurrence is labeled.

In general, the species considered primary noxious or prohibited
are perennials with creeping roots or stems. On the other hand, sec-
ondary noxious kinds include annuals and biennials as well.

The More Important Noxious Weeds of the North Central States®

AGropyronrepens . « « « « « « s ¢ s« Quackgrass
Agrostemma githago ....... . . Corn cockle
Allium vineale .......... « « « Wild garlic
Allium canadense . .....c¢0.. Wild onion
Brassica Sppe. .+« e e oot Mustards
Cardariadraba ......... . « « Perennial peppergrass
Centaurea repens ........ ... Russian knapweed
Chrysanthemum leucanthemum . . Oxeye daisy
Cirsium arvense..... ce e Canadian thistle
Convolvulus arvensis. . ... ... . Field bindweed
Convolvulus sepium....... . . . Hedge bindweed
Cuscuta Spp. + ¢ v e o e v en e . . . Dodder

Daucus carota. . « « e o s o 00 0 0o Wild carrot
Euphorbia esula ..... s e e Leafy spurge
Plantago lanceolata . . ...... . « Buckhorn

Rumex acetosella ....... « « « « Sheep sorrel
Rumex Spp. « ¢ e v o v 0000w . ... Dock

Solanum carolinense .. ... « + « » Horsenettle
Sonchus arvensis ...... . « « » « Perennial sowthistle
Sorghum halepense ...... .+« « JOhnson grass
Thlaspi arvense . .....000c0. Pennycress

Most of the seed laws in the North Central States receive at least
reasonable enforcement and some have outstanding programs. The
majority of reputable seed houses properly label their stocks and do
not attempt the sale of seed illegal under the law. However, most of
these laws apply primarily to seed dealers and have little jurisdiction
over farm-to-farm sales. Some, it is true, have farm sales provisions
but these are, for the most part, poorly enforced. Since little of the
seed of certain crop kinds (e.g. oats and red clover) ever goes through
dealer hands, this would seem to be a major weakness in the over-all
effectiveness of seed laws. Seeder box surveys have indicated a high
proportion of planted seed to be polluted with noxious weed seeds.

WEED LAWS

The majority of the North Central States have weed laws or statutes
pertaining to the eradication of noxious weeds. These laws vary

'Noxious in three or more states in agricultural seed laws,
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considerably in content, and the degree to which their provisions are
carried out is diverse. A few of the states do not have weed laws.

In general, the. Secretary or Commissioner of Agriculture is the
government officials\rﬁ“sponsible for over-all weed law enforcement.
Local enforcement is usually carried out by the county board of super-
visors or commissioners whose jurisdiction is described in the law.
Ordinarily this board has the authority to appoint a county weed officer
(weed commissioner, supervisor, or inspector). In some states the
local administrative unit is a weed control “district” which is set up
after a proper petition by a certain proportion of the landowners or
taxpayers. Some laws designate certain municipal officials (e.g. the
mayor) as weed inspector for his municipality.

The activities of the county weed commissioner (or his equivalent)
in broad terms relate to keeping up with the weed problem in his area,
locating stands of noxious weeds, and overseeing their eradication.
Ordinarily control or eradication measures are recommended to the
landowner who will then, presumably, carry them out. If cooperation is
not forthcoming, the weed commissioner has the authority to order the
weeds destroyed at county expense, the cost subsequently being charged
back to the owner of the land through his taxes. Some county weed
commissioners perform considerable community service beyond their
responsibilities under the law; they may act in an advisory capacity in
all matters relating to weed control and cooperate with extension and
other personnel in setting up educational and action programs.

The weed kinds most frequently declared noxious in the North Cen-
tral States’ weed laws include bindweed (Convolvulus arvensis), leafy
spurge (Euphorbia esula), and Canadian thistle (Cirsium arvense). The
state of Minnesota has recently deleted lists of noxious weeds from its
law, in effect declaring all weeds noxious. “. . .any weed that is inju-
rious to public health, public roads, crops, livestock and other property
may be ordered destroyed by a weed inspector.”

The degree to which the provisions of weed laws are actually put
into practice is varied. Some states (e.g. Minnesota) have state-wide,
well administered and aggressive programs. In others the number of
counties appointing weed commissioners or setting up weed control
districts is not large; thus the programs are scarcely state-wide.
Much obviously depends upon the weed commissioner himself and the
nature of his appointment. Some county programs are less than active.
In most instances the commissioner acts primarily in an advisory
capacity and rarely invokes the provisions of the law.



3. Distribution and Occurrence of Weeds

unlike other plants, are capable of growing practically anywhere; if

certain weeds do not occur in a specific region, state, or country, it
is because they have not yet been introduced there. Some weeds (e.g.
crabgrass) are indeed so tolerant of varying climatic and local ecolog-
ical conditions as to lend considerable credulence to this belief. But it
is not correct. Weeds are like other plants. Each kind will succeed
only within a certain range of environmental conditions. For some
kinds of weeds this range is narrow or restricted; for others it is ex-
ceedingly broad.

Weeds and other wild species have natural means of distributing
themselves: wind, water, seeds passed through digestive tracts of ani-
mals, etc. Man is an additional distributional and most important agent
for those plants which grow in agricultural areas. In his agricultural
seed, feeds, with his implements, etc., he has distributed seeds of
weeds to all areas of the world. Those weeds which have become estab-
lished in specific regions are those which are adapted. The ability to
grow and reproduce under particular environmental conditions is the
basic factor underlying the distribution and occurrence of weeds.

The above concerns the occurrence of weeds on a regional rather
than a local basis. Weeds may be absent from limited areas, e.g. spe-
cific farms, either because (1) they have not yet been introduced to the
area involved, or have been introduced and successfully eradicated, or
(2) because they are not adapted to grow there.

Also, the above does not deny that new weeds still occasionally show
up in the United States, or that weeds new to certain states are inter-
mittently reported. But these are exceptions to the general rule.
Furthermore, many “new” weeds are not new. Some, limited in distri-
bution, have doubtless been present many years before their discovery.
Some are merely waifs, species sporadically reported which are too
poorly adapted to reproduce and maintain themselves. Other so-called
new weeds represent a plant response to changed environmental condi-
tions. For example, it has been alleged that numerous weeds, not pre-
viously known, have invaded many of the western ranges. Most of the
species involved had been around for many years but occupied relatively
limited habitats and were not frequently observed. With the weakening

IT IS widely held by laymen and professional men alike that weeds,
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and destruction of the native grass stands due to continued overgrazing,
vast areas were opened up into which the weeds spread and multiplied.

REGIONAL DISTRIBUTION OF WEEDS

Regions of the world which have similar climates and in which sim-
ilar crops are grown usually possess many weed kinds in common.

The weeds of the central and eastern United States are much the same
as those in temperate western Europe. Many Mediterranean weeds do
well in California. Tropical agricultural areas possess similarities in
their weed floras., But within these gross areas of adaptation we are
woefully short of information concerning the distributional and environ-
mental vagaries of specific weeds.

American botanists have studied the distribution and to a lesser
degree the climatic requirements of many native wild plants and trees.
For many of these the distributional limits are so well known that they
can be drawn rather accurately on a map. The possibility of occurrence
in a given county or town can often be indicated. This can be done for
very few weeds; the prejudice that weeds can grow anywhere seems to
have discouraged pertinent studies. For example, we know that Cana-
dian thistle (Cirsium) and quackgrass (Agropyron) are weeds of more
temperate and humid climates, but we can, in no way, indicate their
precise distributional tolerance. Neither do we know exactly why Cana-
dian thistle, for example, will not thrive in the South. On the other hand,
Bermuda grass (Cynodon) and Johnson grass (Sorghum) are southern
weeds. They do not extend North because the overwintering rootstocks
are killed by low winter temperature. But the critical temperatures are
not known nor are other factors which may limit the occurrence of
these plants; likewise, their actual total range in the United States can
only be estimated. Our knowledge of the distributional peculiarities of
most weeds is in a similarly generalized stage.

Many weeds are able to tolerate a rather wide range of climatic life
zones to the extent that they can live and reproduce. This does not
mean that they are equally adapted to all of these diverse climatic con-
ditions. They may do best only under rather specific growing condi-
tions; contrariwise, a given species may possess a number of physio-
logically different strains which may fairly well adapt it to several
climatic or soil provinces. In any case, weeds (and most other plants)
occur not only in areas to which best fitted, but extend beyond with a
decreasing degree of success in the struggle for existence, until limits
of their various tolerances are reached.

These facts are borne out if the behavior of weeds as agricultural
pests is considered. Most major weedy species possess economic sig-
nificance within only a portion of their total range. Beyond this, they
may be reasonably common but are less apt to assume a dominant role
in the vegetation of disturbed areas; still further, their occurrence
becomes sporadic, or their populations will succeed only in favorable
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seasons. Quackgrass and Canadian thistle occur throughout Iowa, but
their impact on crop production is much greater in the northern part of
that state and continues to increase as one proceeds north into Minne-
sota and Wisconsin. Similarly, horsenettle (Solanwm) may be found
throughout the state of Iowa but is of much greater significance in the
sourthern portion; it is increasingly prevalent and aggressive in
Missouri.

Weeds compete not only with crop plants but with each other. A
weed growing under conditions to which best adapted, both from the
standpoint of vegetative growth and reproduction, will fare better in the
competitive struggle with other plants (weeds or crops) than one grow-
ing where climatic and other conditions are less than optimum. In the
latter circumstance it will probably assume a subordinate role in the
vegetational spectrum, will interfere less with the growth of crop plants
and other weeds, and will be more easily amenable to control measures.

The above generalizations are largely well known, but specific data
are almost completely lacking. It is not possible to estimate the eco-
nomically significant portion of the range of a weed species without such
data; hence, we have no valid estimates. "

This type of information, were it available, would be useful in a
wide variety of manners. A single example: It could do much to render
agricultural seed and weed laws more realistic. Many laws designate
as noxious, or prohibit, weeds rarely found in their states, but which
are presumed to represent potential threats if introduced. For instance,
Russian knapweed (Centaurea) and perennial peppergrass (Cardaria)
are typically weeds of arid regions. They are prevalent and important
primarily from the drier portions of the high plains westward. Contra-
riwise, they are of relatively rare occurrence in the more humid cen-
tral and eastern parts of the country. However, they are designated as
primary noxious in many of the central and eastern states; it is ille-
gal to offer for sale agricultural seed containing their seeds. It has
been suggested that the reason Russian knapweed and perennial pepper-
grass have not become widely distributed in the remainder of the coun-
try is the existence of these seed laws.

It is not the purpose of this discussion to criticize agricultural seed
or weed laws. For the most part they have been put together from the
best information at hand, and any measure which will liinit the further
spread of potential weed pests is to be commended. Seed laws have
done much within states to retard or prevent the infestation of yet more
land with locally adapted major weed species. But the thesis that these
laws have been the controlling factor in relegating important weeds to
specific parts of the country is probably fallacious. Russian knapweed
is common in the western part of the country because this is where it is
capable of thriving. It has been introduced in many parts of the United
States (despite seed laws). Local stands may or may not persist and
usually show little tendency to spread. There is, however, little precise
data as to the climatic or geographic limits of Russian knapweed or
other noxious weeds.
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1t is not illogical to take a conservative position and consider such
plants as at least potentially noxious until such data is forthcoming.
This agricultural seed laws have done. Organized information regard-
ing the range of adaptability of major weeds could, however, help render
legal statutes realistic and perhaps make it possible for control offi-
cials to better channel their efforts.

The above topic was introduced as an example. It is but one of the
ways in which progress in the total area of weed control could be facil-
itated — if we know more about the plants concerned.

THE OCCURRENCE OF WEEDS AS AFFECTED BY HABITAT

Every layman who has been harassed by dandelions in his yard has
had the opportunity to note that dandelions rarely occur in cornfields.
Likewise, the typical weeds of pastures are rarely found in soybean
fields and vice versa. To what extent do habitat and cropping practices
control or modify the nature of weed populations?

As emphasized above, weed species are most successful in situa-
tions to which they are best adapted to grow and reproduce, and which
give them a competitive advantage over other kinds. In crops there is
a tendency for weeds which have a life cycle similar to that of the cul~
tivated plant to make out best. If the weed matures seed at the same
time as the crop and this seed is subsequently harvested and replanted
with agricultural seed, success of the weedy species is further guaran-
teed, For example, many of the major weeds of fall-planted cereals
are winter annuals; of spring grains, summer annuals. ‘Ordinarily,
perennial weeds which can tolerate cutting are most persistent in
stands of alfalfa. Lawn weeds are low-growing species which are not
destroyed by mowing, etc,

In the past, when the same crop was frequently grown on a given
piece of ground, season after season, the weed flora of each agricul-
tural crop kind was rather distinctive. Favored weedy species grad-
ually became more and more prevalent each succeeding year. With
ascendency of the practice of crop rotation, much of this individuality
of weed populations disappeared. Many pests, formerly of major impor-
tance in specific agricultural areas, became relegated to secondary
roles; crop rotation through the simple expedient of shifting the habitat
is one of the most effective means of weed control.

Differences between the weeds in corn, small grains, and legumes
still exist, it is true, but these differences are largely matters of de-
gree. Most of the same weeds occur in all of these crops, but some,
depending upon the crop kind, enjoy a greater measure of success than
others and become more prominent. But there is little opportunity for
a year-to-year build-up.

The recent upsurge in the use of herbicides has further modified the
nature of weed populations. 2,4-D, tending to kill a large proportion of
the dicotyledonous broad-leaved weeds, has resulted in increased
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prevalence and importance of many grassy species. The more recent
introduction of weed-killing chemicals effective on annual grasses may
reverse this trend. '

There is, in general, a greater discrepancy between the weed spe-
cies of non-tilled areas (permanent pastures and range) and rotation
farmland, than between various phases of an ordinary rotation. For
example, successful weeds of permanent pastures, vervains (Verbena),
biennial thistles (Cirsium), ironweeds (Vernonia), buckbrush (Sympho-
ricarpos), et al. are infrequently found in land subject to cultivation.
On the other hand, the common weeds of corn, (foxtail grass, Sefaria;
butterprint, Abutilon; pigweeds, Amaranthus) are not usually seen in
permanent pastures. Weeds of roadsides, fence rows, and untended
areas include a hodge-podge of species, both of cultivated and permanent
pasture land, as well as additional kinds usually not characteristic of
either. These latter habitats possibly exhibit a greater diversity of
weedy forms than any strictly agricultural areas.

There are many factors which influence the habitat characteristics
of weeds other than man’s cropping practices. These include the na-
ture of the soil, local climate, methods and effectiveness of spread
from place to place, ability to reproduce successfully, and competitive
ability with associated weeds and other plants. Some weeds, as indi-
cated in the section above, have a much wider tolerance to a variety of
environmental conditions than others. The multiplicity of factors which
may influence the occurrence and prevalence of weeds results in many
inconsistencies if an attempt is made to interpret them on a crop basis,
and to some extent defeats such a classification. For example, a given
weed may in one area largely be associated with one crop, but in an-
other with an entirely different biotic situvation. Some weeds are over-
whelmingly abundant in certain limited regions but are almost entirely
absent for miles around. Why? We can hazard guesses as to the eco-
logical and distributional peculiarities of weeds, but we know very few
direct answers for specific kinds. Much weed control planning could be
placed upon a more scientific basis if the environmental tolerances of
these plants were better understood.

AGRICULTURAL AREAS AND ASSOCIATED WEEDS

The following enumerates “typical” weeds of various agricultural
and related areas of the north-central states. The association of any
weed with a specific habitat or crop kind is subject to some of the lim-
itations discussed above. The characteristic weeds of a given situation
may be quite different in various parts of the North Central States. For
instance, the weedy inhabitants of permanent pastures in Indiana are
largely at variance with those of the ranges in western South Dakota.
Many weeds are of considerable local importance, but their occurrence
is sporadic. Others are limited to specific portions of our range. In
some instances the difference between weed populations in different
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habitats is not so much a matter of different kinds, but the relative pre-
ponderance and the degree of dominance assumed by various species.

Hence, the following is intended to provide only a general picture of
the association of weed kinds with particular agricultural areas and to
further emphasize the importance of man’s manipulations upon the na-
ture of weed populations. It does not constitute a check list applicable
in any one agricultural section. Obviously, also, no attempt has been
made to list all weed kinds for any area.

Corn.

Amnnuals - Barnyard grass (Echinochloa crusgalli); Butterprint
(Abutilon theophrasti); Cocklebur (Xanthium spp.); Crabgrass (Digi-
taria spp.); Foxtail grasses (Setaria spp.); Pigweeds (Amaranthus
spp.); Shoo-fly (Hibiscus trionum); Smartweeds (Polygonum spp.);
Witchgrass (Panicum capillare).

Perennials - Canadian thistle (Cirsium arvense); Field bindweed
(Convolvulus arvensis); Horsenettle (Solanum carolinense); Quackgrass

(Agropyron repens).

Soybeans

Annuals - Barnyard grass (Echinochloa crusgalli); Butterprint
(Abutilon theophrasti); Foxtail grasses (Setaria spp.); Pigweeds (Ama-
ranthus spp.); Shoo-fly (Hibiscus trionum); Smartweeds (Polygonum
spp.); Witchgrass (Panicum capillare).

Perennials - Canadian thistle (Cirsium arvense); Horsenettle (Sola-
num carolinense); Quackgrass (Agropyron repens).

Small Grains

Annuals - Cocklebur (in stubble) (Xanthium spp.); Common ragweed
(in stubble) (Ambrosia elatios); Corn cockle (southern) (Agrostemma
githago) ; Field peppergrass (Lepidium campestre); Mustards (Bras-
sica spp.); Pennycress (Thlaspi arvense); Wild buckwheat (Polygonum
convolvulus); Wild oats (northwestern only) (Avena fatua).

Perennials - Canadian thistle (Cirsium arvense); Common milkweed
(Asclepias syriaca); Docks (Rumex spp.); Field bindweed (Convolvulus
arvensis); Horsenettle (Solanum carolinense); Johnson grass (southern)
(Sovghum halepense); Perennial sowthistle (Sonchus arvensis); Quack-
grass (Agropyron repens).



DISTRIBUTION AND OCCURRENCE OF WEEDS 15

Legumes and Forage Grasses

Annuals - Annual spurges (Euphorbia spp.); Barnyard grass (Echi-
nochloa crusgalli); Common peppergrass (Lepidium densiflorum);
Common ragweed (Ambrosia elatior); Dodder (legumes only) (Cuscuta
spp.); Foxtail grasses (Sefaria spp.); Ground cherry (Physalis spp.);
Japanese brome (Bromus japonicus); Kochia (Kochia scoparia);
Lambsquarter (Chenopodium album); Pennycress (Thlaspi arvense);
Smartweeds (Polygonum spp.); Witchgrass (Panicum capillare).

Pevennials - Canadian thistle (Cirsium arvense); Docks (Rumex
spp.); Field bindweed (Convolvulus arvensis); Ground cherry (Physalis
spp.); Horsenettle (Solanum carolinense); Plantains (Plantago spp.);
Quackgrass (Agropyron repens); Sheep sorrel (Rumex acetosella);
Yarrow (Achillea millefolium); Yellow rocket (Barbarea vulgaris).

Permanent Pastures

Annuals - Downy bromegrass (Bromus tectorum); Hedge mustard
(Sisymbrium officinale); Horseweed (Erigeron canadensis); Ragweed
(Ambrosia spp.); Stickseed (Lappula echinala).

Biennials - Biennial thistles (Cirsium spp.); Evening primrose
(Oenothera biennis); Mullein (Verbascum thapsus); Wild carrot
(Daucus carota).

Perennials - Bonesets (Eupatorium spp.); Buckbrush (Symphori-
carpos spp.); Canadian thistle (Cirsium arvense); Dandelion (Taraxa-
cum officinale); Ironweed (Vernonia spp.); Sheep sorrel (Rumex ace-
tosella); Squirrel-tail grass (Hordeum jubatum); Vervains (Verbena
spp.); Whorled milkweed (Asclepias verticillata); Yarrow (Achillea
millefolium).

Lawns

Annuals - Chickweed (Stellaria media); Crabgrass (Digitaria spp.);
Knotweed (Polygonum aviculare); Nimblewill (Muhlenbergia schreberi);
Prostrate vervain (Verbena bracteata); Speedwells (Veronica spp.).

Perennials - Coarse-leaved fescues (Festuca spp.); Dandelion (Ta-
raxacum officinale); Plantains (Plantago spp.); Quackgrass (Agropyron
repens); Self-heal (Prunella vulgaris).

Home Gardens

Annuals - Annual spurges (Euphorbia spp.); Black nightshade (Sola-
num nigrum); Common ragweed (Ambrosia elatior); Crabgrass (Digi-
taria spp.); Foxtail grasses (Sefaria spp.); Lovegrass (Eragrostis
spp.); Pigweeds (Amaranthus spp.); Prickly lettuce (Lactuca scariola);
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Purslane (Portulaca oleracea); Shepherd’s purse (Capsella bursa-
pastoris); Smartweeds (Polygonum spp.); Witchgrass (Panicum capil -
lare); Yellow sorrel (Oxalis stricta).

Perennials - Field bindweed (Convolvulus arvensis); Quackgrass
(Agropyron repens).

Roadsides, Fence Rows, Waste Areas

Annuals - Annual spurges (Euphorbia spp.); Downy bromegrass
(Bromus teclorum); Horseweed (Erigeron canadensis); Japanese brome
(Bromus japonicus); Kochia (Kochia scoparia); Peppergrass (Lepidium
spp.); Pennycress (Thlaspi arvense); Prickly lettuce (Lactuca scar-
iola); Ragweeds (Ambrosia spp.); Spanish needles (Bidens spp.); Sun-
flowers (Helianthus spp.); Wild hemp (Cannabis sativa).

Biennials - Goatsbeard (Tragopogon pratensis); Wild carrot (Daucus
carota). ,

Perennials - Asters (Aster spp.); Catnip (Nepeta cataria); Chicory
(Cichorium intybus); Common milkweed (Asclepias syriaca); Docks
(Rumex spp.); Goldenrod (Solidago spp.); Ground cherry (Physalis
spp.); Hedge bindweed (Convolvulus sepium); Horsenettle (Solanum
carolinense); Johnson grass (southern) (Sovghum halepense); Poison
ivy (Rhus toxicodendron); Quackgrass (Agropyron repens); Squirrel-
tail grass (Hordeum jubatum); Sunflowers (Helianthus spp.); White
cockle (Lychnis alba); Wild rose (Rosa arkansana); Yellow rocket
(Barbarea vulgaris).

Around Farm Buildings, Feed Lots, etc.

Annuals - Barnyard grass (Echinochloa crusgalli); Buffalo bur
(Solanum rostratum); Cocklebur (Xanthium spp.); Fall panicum (Pani-
cum dichotomiflorum); Jimson weed (southern) (Datura stramonium);
Kochia (Kochia scoparia); Mayweed (Anthemis cotula); Prickly lettuce
(Lactuca scariola); Round-leaved mallow (Malva neglecta).

Perennials - Hedge bindweed (Convolvulus sepium); Plantains
(Plantago spp.); Quackgrass (Agropyron repens).

Paths, Dry Trampled Ground, Neglected Corners in Urban Areas

Annuals - Crabgrass (Digitaria spp.); Common ragweed (Ambro-
sia elatior); Foxtail grasses (Setaria spp.); Lovegrass (Eragrostis
spp.); Knotweed (Polygonum aviculare); Prickly lettuce (Lactuca
scariola); Prostrate spurge (Euphorbia maculata); Prostrate vervain
(Verbena bracteata); Sandbur (Cenchrus pauciflorus); Shepherd’s
purse (Capsella bursa-pastoris).

Perennials - Dandelion (Taraxacum officinale); Docks (Rumex
spp.); Pathrush (Juncus tenuis).



4. Scientific Names and Technical Terms

area of knowledge on the part of the general public is unfamil-

iarity with the terminology. The student approaching such an
area immediately finds himself faced with the necessity of learning at
least some of this terminology.

The only words in the English language which are not technical to
some degree are those which relate to objects and experiences which
all human beings contact or share in. All other areas of endeavor pos-
sess technical terminology, e.g. words not generally employed in com-
mon parlance. Such words are a necessity: nouns for names of things,
adjectives and adverbs to describe conditions, and special terms or
combinations thereof to communicate concepts. The automobile me-
chanic, the radio ham, the stamp collector each has his special vocab-
ulary. It should not be strange then, that we need names for plants and
terms descriptive of their parts and functions.

THE GREATEST BARRIER to an understanding of any specialized

SCIENTIFIC NAMES

The use of scientific names is much more exact and less likely to
lead to confusion than that of common names. Common names are ex-
ceedingly provincial, and their usage is varied in different parts of the
country. The same plant may have numerous common names, or a
given common name may be employed to refer to a variety of plants.

Let us consider but a single example: some of the various common
names applied to the weed Erigeron canadensis, i.e. Whitetop, Flea-
bane, Horseweed, Bitterweed, Hogweed, Mare’s-tail, and Blood stanch.
The name Whitetop is also used to refer to a perennial noxious weed,
Cardaria draba, which is also called Perennial peppergrass or Hoary
cress. Horseweed also refers to several other plants, most commonly
Ambrosia trifida, otherwise Great ragweed, Giant ragweed, or Blood-
weed. Bitterweed may mean any of several plants in addition to E7ig-
eron canadensis, commonly referring to certain species of Helenium,
which are also designated Sneezeweeds. Hogweed may mean any of
half a dozen kinds of plants; it is frequently applied to Anthemis cotula,
which is also known as Dog fennel, Mayweed, Stinkweed, or Chamomile.

17
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Only the more common and conspicuous plants possess common
names. Scientific names are not more difficult than common names.
They are merely names which many of us are not used to. Dahlia,
Gladiolus, and Lespedeza are scientific names which have been adopted
into common usage.

It must be admitted that scientific names have certain limitations.
They cannot be used when talking to the general public. Futhermore,
they are sometimes subject to change as our knowledge of plant classi-
fication increases.

CLASSIFICATION OF PLANTS
AND FORMATION OF SCIENTIFIC NAMES

Every recognizable kind of a plant that ordinarily does not inter-
breed with other kinds is termed a species. Similar species are
grouped together in genera (singular, genus). Scientific names consist
of the generic and specific names written together, the generic name
first, capitalized, the specific name following in small letters. The
weeds yellow foxtail and green foxtail are both members of the genus
Setaria. The scientific name of yellow foxtail is Sefaria lutescens; that
of green foxtail is Sefaria viridis. Both plants have the same generic
name but different specific ones.

Similar genera are grouped together into plant families. Sefaria be-
longs to the grass family or Gramineae. Red clover, Trifolium pra-
tense, belongs to the pea family, the Leguminosae. The flowering plants
existent in the world include about 300 families.

TECHNICAL TERMS

The employment of technical terms in this book will be held to a
reasonable minimum. Many of those which are essential should already
be familiar to the student. They are reviewed in the following chapter.

The necessity of terms to obtain precision of expression and as a
means of referring to plant parts was discussed above. It is impossible
to read botanical material intelligently without knowing some terminol-
ogy. Sometimes students avoid the use of such words in their own at-
tempts at communication and resort instead to cumbersome descriptive
phrases. Mark Twain did just this in his description of the process of
harnessing a team of horses, quoted below.

“The man stands up the horses on each side of the thing that projects from the
front end of the wagon, and then throws the tangled mass of gear on top of the
horses, and passes the thing that goes forward through a ring, and hauls it aft, and
passes the other thing through the other ring and hauls it aft on the other side of
the other horse opposite to the first one, after crossing them and bringing the
loose end back, and then buckles the other thing underneath the horse and takes
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another thing and wraps it around the thing I spoke of before, and puts another
thing over each horse’s head, with broad flappers to keep the dust out of his eyes,
and puts the iron thing in his mouth for him to grit his teeth on, uphill, and brings
the ends of these things aft over his back, after buckling another one around under
his neck to hold his head up, and hitching another thing on a thing that goes over
his shoulder to keep his head up when he is climbing a hill, and then takes the
slack of the thing which I mentioned a while ago, and fetches it aft and makes it
fast to the thing that pulls the wagon, and hands the other things up to the driver
to steer with.” Mark Twain, A Tramp Abroad, Vol. II, 19-20,



5 External Plant Structure
* and Common Terms Employed

LANTS DEVELOP from seeds, or from overwintering stems or
Proots as described below. The seed is a structure containing an in-
active embryonic plant and stored food used by the plant in initi-

ating growth. Under favorable conditions the seed germinates and the
young plant sends out a root, stem, and leaves. The first leaflike struc-
tures present above ground on the seedlings of most broad-leaved plants
are cotyledons. The root, stem, and leaves make up the vegetative
structures of the plant. After a period of growth (a month to several
years) the plant develops reproductive structures. These include the
flower, fruit, and seed.

VEGETATIVE STRUCTURES
The Root

Roots may be annual or perennial. They may have one main axis, a
taproot, with much smaller secondary branches, or they may be much
branched, e.g. fibrous roots of grasses. Taproots or root crowns are
frequently thickened and serve as food storage organs or as overwin-
tering perennial structures which will send out new shoots the following
year. Horizontally developing perennial underground roots are pos-
sessed by many noxious weeds. These roots send out stem buds at inter-
vals. Small fragments of such roots are frequently capable of develop-
ing new plants.

The Stem -

Stems may be subterranean or aerial. Underground stems are usu-
ally, at least in part, perennial., They frequently form overwintering
crowns or special storage organs (tubers, bulbs). Certain noxious
weeds (e.g. quackgrass) possess horizontally elongated underground
stems known as rootstocks or rhizomes., These structures function in
much the same way as creeping underground roots, are perennial, and
are capable of producing aerial stems and root systems.

20
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Above ground stems may be perennial or annual. Those of trees
and shrubs are perennial and soon become woody. Those of most weeds
and crop plants are annual; that is, they die back to the ground every
year even if underground stems or roots are perennial in nature. An-
nual stems ordinarily do not become woody but are soft or herbaceous.
Stems may be erect, twining, or prostrate; they, and other plant parts,
may be hairy, pubescent, or free from hairs (glabrous).

Stems usually bear leaves spaced at more or less regular intervals.
The specialized regions on the stem from which leaves arise are known
as the nodes. The angle between the stem and leaf, from which second-
ary branches arise, is the axil. The portions of the stem between the
nodes are the internodes.

The Leaf

Leaves are more diverse in form and arrangement than any of the
other vegetative organs of plants. Most weeds can be recognized from
their leaves alone.

Arrangement of leaves. Leaves may be borne on the aerial stem or
may arise in a basal cluster from a stem crown. A basal cluster of
leaves is a leaf rosette. Dandelions and plantains produce only rosette
leaves; there is no leafy aerial stem. Other weeds, particularly winter
annuals and biennials, first form a basal rosette and subsequently send
up a leaf-bearing stem, e.g. wild carrot (Daucus), bull thistle (Cirsium),
wild parsnip (Pastinaca). Leaves borne on the aerial stem may be al-
ternate, opposite, or whorled. Alternate leaves are produced singly at
stem nodes and appear to alternate on the stem; opposite or paired
leaves are borne two at each node; if three or more leaves are pro-
duced at each node, they are said to be whorled.

Parts of the leaf. A complete leaf consists of a stalk, the petiole,
and a blade. Some leaves do not possess a petiole; i.e. the blade is at-
tached directly to the stem. Such leaves are said to be sessile. The
edge of the blade is the margin,

The stem nodes of many plants bear a pair of appendages (stipules),
one on each side of the 1éaf. These structures may be bristle- or blade-
like in form; they are sometimes fused and form a sheath about the node
and lower portlon of the leaf.

Form of the leaf blade. The leaf blade may cons1st of a single piece
in which case it is said to be simple, or it may be divided into several
secondary leaflets in which circumstance it is compound. If the leaflets
are arranged along a main axis in feather-like fashion, the leaf is pin-
nately compound; if the leaflets arise from one point in finger-like
fashion, it is palmately compound.

Leaf blades may be deeply cut or incised even though not divided into
separate leaflets. Lobed leaves possess broad divisions; dissected
leaves are cut into numerous, narrow lobes. Leaves may be pinnately
lobed or dissected. Many leaves possess pinnately lobed leaves which
are said to be pinnatifid.
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Shape of the leaf blade. The following are among the more common
leaf shapes: rounded, circular in outline; elliptical, shaped like an el-
lipse; ovate, similar to elliptical but broader towards the basal end,
egg-shaped; lanceolate, narrow, broadest at the base and gradually ta-
pering towards the upper end; linear, very narrow with parallel sides,
e.g. leaves of grasses; cordate, heart-shaped; obovate and oblanceolate,
similar to ovate and lanceolate respectively but with the broad end
uppermost.

Margin of the leaf blade, If the leaf margin is untoothed it is said
to be entire; if toothed with outwardly directed teeth it is dentate; if
toothed with upwardly pointed teeth it is serrate. The teeth may be
rounded or pointed.

The Flower

Flower arrangement. Ordinarily, flowers are borne in clusters or
inflorescences. The more common types of inflorescences include: the
spike, flowers sessile on an unbranched, elongate stem axis, e.g. a spike
of wheat; the raceme, similar to a spike, but the flowers borne on stalks
or pedicels; the panicle, similar to a raceme but branching, the flowers
produced on the secondary or tertiary branches; the umbel, flowers
borne on pedicels all of which arise from the same place at the apex of
the stem, e.g. onion, carrot; the head, flowers sessile in a dense cluster
at the apex of the stem, e.g. thistle; axillary cluster, flowers borne in
the leaf axils and not segregated into a distinct inflorescence.

Flower structure. A complete flower contains calyx, corolla, sta-
mens, and pistils or pistil.

The calyx is the outer envelope of the flower, composed of separate
or fused lobes, the sepals.

The corolla makes up the conspicuous, commonly colored whorl of
flower parts. The segments or lobes of the corolla are the petals. The
corolla lies within the calyx, and its lobes usually alternate in position
with those of the calyx. If the petals are partially or completely fused,
the flower is said to be gamopetalous. In the majority of flowers the
petals are of the same size and the flower is symmetrical in appearance;
such flowers are said to be regular. Many flowers, however, possess
petals of different forms or sizes; such flowers are not symmetrical
(radially) and are said to be irregular.

The stamens are the male, or pollen-producing organs of the flower.
The stamens lie immediately within the corolla. Each stamen possess-
es a stalk, the filament, which bears at its apex the pollen-producing
anther.

The female portion of the flower located within the stamens is the
pistil. It consists of a basal bulbous portion, the ovary, above which
arises a stalk, the style, bearing at its apex one or several pollen-
receptive stigmas. Inside the ovary are the ovules (one to many) which
ultimately develop into seeds.
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Some of the above parts are missing from many kinds of flowers.
Such flowers are incomplete flowers. Sepals and petals may both be
absent, e.g. grasses, or sepals present but petals absent, e.g. pigweeds.
Unisexual or imperfect flowers, in which either the stamens or pistils
are absent, are common in many kinds of plants. In Canadian thistle
some plants produce staminate flowers (contain only stamens) and other
plants produce pistillate flowers (contain only pistils).

Fertilization consists of the fusion of an egg and sperm cell {(from
which the new embryo plant ultimately develops), as well as fusion of
another sperm with the so-called polar nuclei, this resulting in endo-
sperm, a food storage tissue. Fertilization normally initiates the de-
velopment of the fruit and seeds. In some plants modifications in the
reproductive process allow development of the fruit and seed without
fertilization; for example, fertilization does not usually take place in
Kentucky bluegrass.

The Fruit’

After fertilization, the calyx, corolla, and stamens usually wither or
are variously modified. The ovary (sometimes surrounded by additional
accessory structures) develops into the fruit, and the ovules into the
seeds. The fruit may be dry or fleshy; it may contain one or many
seeds; it may split open at maturity (dehiscent) releasing the seeds; or
it may remain intact and fail to split open (indehiscent). Common types
of fruits include: '

Achene. A dry indehiscent fruit containing only a single seed. The
fruit wall of the achene is closely associated with the seed coat but is
usually distinct from it. The achene functions as a single seed. Exam-
ples: buckwheat (Fagopyrum), sunflower (Helianthus) and thistle (Cir-
sium).

Grain (caryopsis). The fruit of grasses. The grain is similar to the
achene in that it contains only a single seed and is dry and indehiscent.
It differs in that the embryo (germ) is usually visible at one end of the
fruit and that the seed and fruit coat cannot be separated.

Capsule, A several-seeded, dry, dehiscent fruit usually containing
several internal chambers. Examples: butterprint (Abutilon), poppy
(Papaver).

Pod or legume. A dry, dehiscent or indehiscent fruit containing one
to several seeds. If several seeds are present, they are lined up in one
row within a single chamber. The pod is produced by members of the
bean family. Examples: beans (Phaseolus) or peas (Pisum).

Berry. A fleshy, indehiscent fruit containing several seeds. Exam-
ples: tomato (Lycopersicon), grape (Vitus).
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The Seed

The seed, a matured ovule, represents the sexually produced repro-
ductive unit of flowering plants. The “seed” of popular usage may be a
true seed (beans, clover), or it may consist of a seed or group of seeds
enclosed by various accessory structures. The commonest of such
seed-like bodies are the one-seeded indehiscent fruits in which the seed
is permanently enclosed within the fruit wall, such as the grain of
grasses, the achene of smartweeds, or composites.

Seeds contain an embryo plant (or germ), a protective covering, and
stored food which is used by the embryo in starting growth. The em-
bryo consists of a partially developed root, stem, leaves, and one or two
cotyledons or seed leaves. In the grasses and grass-like plants (mono-
cotyledons) only one cotyledon is present; it is not leaf-like in appear-
ance. In the broad-leaved plants (dicotyledons) two cotyledons are pres-
ent, and they are usually leaf-like in appearance.

The seed coat is the protective covering of the seed. In many seed-
like structures, particularly one-seeded fruits, the true seed coat is
usually reduced, the protective functions having been assumed by the
fruit coat, the pericarp.

The stored food may be incorporated within the embryo proper, usu-
ally in the cotyledons (beans). In other cases it makes up a special
storage tissue, the endosperm,

The most valuable characters for identifying seeds are (1) the shape,
(2) the nature and arrangement of markings (lines, ridges, pits, projec-
tions) on the seed surface, (3) the position and nature of the attachment
scar (the hilum of true seeds), (4) the internal structure, position, and
size of the embryo, presence or absence of endosperm.

GLOSSARY OF COMMON DESCRIPTIVE BOTANICAL TERMS

Accrescent - Closely pressed against or folded around.

Alternate - Leaf arrangement, one leaf at each node of the stem.

Annual - A plant whose life duration is a year or less.

Anther - The terminal, pollen-producing portion of a stamen.

Apetalous - A flower without petals.

Auricle - A lateral projection, one on each side, at juncture of sheath
and blade of certain grass leaves.

Awn - A bristle-like tip; most frequently used with respect to bristle-

T or hair-like projections from glumes, lemmas, or paleas of grass
spikelets.

Axil - The angle between a leaf and a stem in which branches or flowers

7 may arise.

Axillary cluster - Referring to flowers or flower clusters borne in leaf
axils rather than distinct inflorescences.

Berry - A fleshy, several-seeded fruit.

Biennial - A plant whose life duration is two years.
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Bract - A modified, reduced leaf which subtends a flower or portion of
an inflorescence.

Bulb - An underground, perennial, storage organ consisting of a stem
axis and numerous, overlapping leaf scales.

Callus - Thickened tissue contiguous to the basal scar of a grass lemma.

Calyx - The outer whorl of flower parts; the sepals, The calyx is usu-
ally greenish and covers the other flower parts in bud.

Capillary - Thread-like.

Capsule - A dehiscent, dry several-seeded fruit.

Caryopsis - The grass fruit; one-seeded, indehiscent; seed coat
scarcely distinguishable from fruit coat. Also called a grain.

Clasping - Descriptive of leaves, those which, usually sessile, possess a
pair of basal lobes which tend to clasp about the stem.

Complete flower - A flower possessing all four whorls of flower parts:
sepals, petals, stamens, and pistil.

Compound (leaf) - A leaf whose blade is divided into two or more dis-
tinct leaflets.

Cordate - Heart-shaped; usually used with reference to leaves with a
pair of rounded basal lobes.

Corolla - The whorl of flower parts immediately inside of the calyx;
composed of petals, usually colored.

Cotyledon - Seed leaf; the first leaf-like structures, usually paired, ap~
pearing above ground in most dicotyledonous plants. The cotyledons
are often thick and fleshy and serve as food storage organs of the
embryo plant. The so-called cotyledon (scutellum) of monocotyle-
dons does not emerge from the seed.

Culm - The stem of a grass.

Dehiscent - Referring to a dry fruit which splits open at maturity releas-
ing the seeds.

Dentate - Toothed, with the teeth directed at right angles to the edge.
Usually employed with reference to leaf margins.

Digitate - With several parts or branches arising at or near the same
point; finger-like.

Dioecious - A plant with unisexual flowers, the pistillate and staminate
flowers being borne by different individuals.

Disk - Referring to the central portion of flower heads of members of
the sunflower family and composed of tubular flowers in distinction
to the marginal ligulate ones. The term is also employed with re-
spect to individual tubular flowers, i.e. disk flowers.

Dissected (leaf) - A leaf whose blade is cut up into numerous, narrow
lobes.

Drupe - A berry-like fruit with a hard endocarp and containing a single
seed.

Drupelet - A small drupe.

Ellipsoidal - Elliptic in three dimensions, roughly football-shaped.

Elliptic - Shaped like an ellipse and essentially symmetrical.

Endosperm - A food storage tissue in seeds formed by the fusion of a
sperm with the polar nuclei.
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Entire - The margin of a leaf which is untoothed.

Fertilization - The fusion of the egg and sperm nuclei within the ovule
of the pistil resulting in the initiation of the new embryo plant, and
fusion of another sperm nucleus with the polar nuclei to produce
endosperm.

Fibrous roots - A root system, as in grasses, composed of numerous,
separate roots rather than one main root.

Filiform - Thread-like, very slender.

Filament - The stalk-like basal portion of a stamen.

Floret - A grass flower surrounded by lemma and palea.

Gamopetalous - Petals partially or completely fused.

Glabrous - Without hairs.

Glume - One of the two sterile bracts at the base of a grass spikelet.

Grain - The grass fruit; characterized by being one-seeded, indehis-
cent, with the seed coat scarcely distinguishable from fruit coat.
Also called a caryopsis.

Hastate - Spear-head shaped; used especially with reference to leaves
with a pair of basal lobes, these lobes directed outwards.

Head - An inflorescence in which the sessile flowers arise essentially
from more or less the same level from a common, compound re-
ceptacle.

Herbaceous - Soft; lacking woody tissue. Used with respect to plants
without woody tissue or with reference to the above-ground parts
which do not live over winter.

Hilum - The attachment scar on a seed; the point of separation from its
connection to the fruit.

Imperfect flower - A flower lacking either stamens or pistils; unisexual.

Indehiscent - Referring to a fruit which does not split open and release
the seed or seeds at maturity.

Inferior - Referring to a flower, or its ovary, in which the other flower
parts arise from the apex of the ovary rather than from below it.

Inflorescence - A cluster of flowers, or the flower-bearing portion or
portions of a plant.

Internode - Portion of a stem between nodes.

Involucral bract - One of the several bracts surrounding or forming the
lower part of the flower head in the sunflower family.

Irregular - A flower with petals which differ in size. Example: flowers
of the legume family.

Lanceolate - Narrow and tapering from the base to the tip.

weaflet - A secondary division of a compound leaf.

Lemma - The larger of the two bracts surrounding a grass flower.

Ligule ~ An appendage (a short membrane or row of hairs) on the upper
side of the leaf at the juncture of the leaf and blade.

Ligulate (flower) - Strap-shaped, irregular flowers characteristic of the
sunflower family, Ligulate flowers may constitute the entire head
{dandelion) or make up the marginal petal-like flowers in those head
types possessing both ligulate and tubular flowers (daisy).
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Limb - Referring to the expanded or flattened portion of the corolla of
many gamopetalous flowers.

Lobed - Shallowly or deeply divided into usually rounded sections or di-
visions; ordinarily employed with respect to leaves or leaf margins.

Margin - Edge of a leaf.

Mericarp - A seed-like fruit segment of the carrot family. The fruit, at
maturity, splits longitudinally into two one-seeded, usually plano-
convex segments, the mericarps.

Monoecious - A plant with unisexual flowers; both pistillate and stami-
nate flowers borne by the same individual.

Node - That part of the stem from which leaves and branches arise.
Nutlet - Characteristic seed-like fruit segments of the mints and related
families. The fruit splits longitudinally into four sections, each
shaped like a quarter section of an orange; these are the nutlets.

Oblanceolate - Relatively narrow but broadening from the base to the

tip.
Obovoid - Egg-shaped; broadest end uppermost or opposite point of at-
tachment,

Ochrea - A membranous sheath surrounding the stem immediately above
attachment of the leaves in members of the smartweed family.

One-celled - Referring to a pistil or ovary containing but a single cham-
ber or cell inside.

Opposite (leaves) - The leaves paired at each node.

Ovary - The basal portion of the pistil containing the ovules.

Ovoid - Egg-shaped; broadest at the lower end.

Palea - The smaller of the two bracts surrounding a grass flower.

Palmately compound - A compound leaf in which the leaflets all arise
from the same point.

Panicle - A branched inflorescence.

Pedicel - The stalk of an individual flower.

Peduncle - The stalk of an inflorescence or a part of an inflorescence,
but not of an individual flower.

Perennial - A plant whose life duration may be several years.

Perfect (flower) - A flower which contains both stamens and pistils.

Pericarp ~ Fruit coat; used especially of the seed-coat-like covering of
indehiscent, one-seeded fruits.

Perigynium - A sac-like structure surrounding the flower and fruit of
Carex.

Petal ~ A single member of the second whorl of usually colored flower
parts, collectively the corolla.

Petiole - The stalk of a leaf.

Pinnately compound (leaf) - A compound leaf in which the leaflets are
arranged feather-fashion along an elongate axis.

Pinnatifid - A leaf whose blade is lobed in pinnate fashion.

Pistillate - Possessing only a pistil or pistils. May refer to a flower or
to a plant.

Planoconvex -~ With one flat side and one concave side; turtle-shaped.
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Pollen - The male, sex-cell-carrying units which, produced by the sta-
mens, serve to carry out pollination.

Pollination - Transfer of polien from the anther to the stigma. Note that
pollination is not synonymous with fertilization, the latter referring
to nuclear fusions within the ovule.

Pubescent - Possessing hairs; hairy.

Raceme -~ An unbranched inflorescence in which the flowers are stalked.

Rachilla - A short stalk, usually appressed against the lower portion of
the palea of certain grass “seeds” (florets). Rachilla-possessing
florets originate from several-flowered spikelets. The rachilla
represents that portion of the spikelet axis lying between the two
continguous florets.

Ray (flower) - Strap-shaped irregular (ligulate) flowers characteristic
of the heads of certain members of the Compositae. Such flowers
may make up the entire head or form the outer petal-like whorl.

Regular - Referring to flowers in which petals are equal, or approxi-—
mately so, in size, the flower thus being radially symmetrical.

Rosette - A basal cluster of leaves not separated by evident internodal
stem elongation.

Sagittate ~ Arrowhead shaped; used especially with reference to leaves
possessing a pair of basal lobes, these lobes usually directed down-
wards.

Scapose - The inflorescence arising directly from the ground and not
leaf-bearing.

Sepal - The outer whorl of flower parts, collectively the calyx. Usually
the sepals are greenish and cover the other flower parts in bud.

Serrate - Toothed, the teeth slanting somewhat forward; usually em-
ployed with reference to leaf margins.

Sessile - A leaf or flower which is attached directly to the axis; without
a petiole or pedicel.

Sheath - The tubular lower portion of a grass leaf surrounding the stem. .

Silique - The fruit of the mustard family; typically two-chambered, dry,
usually dehiscent.

Sinuate - Wavy; used e.,ecially with respect to leaf margins.

Spatulate - Spoon-shaped.

Spike - An unbranched inflorescence in which the flowers or flowering
units are sessile.

Spikelet - The basic flowering unit within a grass inflorescence; con-
sisting of a condensed stem axis bearing a pair of sterile bracts
(glumes) at base and one or more florets above. The term spikelet
is sometimes also employed with reference to similar flowering
units in the sedge family.

Stamen ~ One of the male, pollen~-producing organs of the flower. Con-
sisting of a stalk, the filament, and the apical pollen-bearing anther.

Staminate - Possessing only stamens; may refer to a flower or to a
plant.

Stigma - The terminal pollen-receptive portion of the pistil.
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Stipules - Appendages, usually paired, arising from the stem at either
side of petiole attachment; particularly characteristic of the leg-
ume family.

Stolon - A prostrate stem which roots at the nodes.

Style - The stalk-like part of the ovary which bears the stigma.

Subtend - To bear above; used especially with reference to a bract or a
leaf which bears a flower in its axil.

Taproot - A root in which the main vertical axis predominates over the
lateral branches, e.g. dandelion, carrot.

Tube - Referring to the basal tubular portion of many gamopetalous
flowers.

Tuber - A swollen underground storage stem, e.g. a potato.

Tubular (flower) - Regular flowers characteristic of many members of
the sunflower family. Such flowers may constitute the entire head
or form the center portion of the head in those kinds which possess
both tubular and ligulate flowers.

Umbel - An inflorescence in which the pediceled flowers arise essen-
tially from the same point.

Whorled - A leaf arrangement; three or more leaves borne at each stem
node.

Winter annual - An annual plant which usually initiates growth in the fall,
lives over winter, and produces seed the following spring.



6. Weeds of the North Central States

weeds and weed groups of the North Central States are described. It
is desirable to consider briefly the manner of treatment and the uses
which may be made of this part of the text.

IN THE FOLLOWING CHAPTERS the more common or important

RECOGNITION AND IDENTIFICATION

Weeds and weed groups are distinguished in terms of their structure
and appearance. Many of the distinctions are on specific characters of
flowers and fruit, and technical terms (previously reviewed) are em-
ployed to present the descriptions. Since it is possible, however, to rec-
ognize many weeds without recourse to botanical characters, it is natu-
ral to inquire concerning the necessity of technical descriptions or why
relatively inconspicuous characters are often employed.

There is a difference between recognition and identification. One
recognizes a friend by a large number of subjective and variable fea-
tures which he assembles more or less subconsciously, If it were pos-
sible to catalogue all of the characters which are involved and necessary
in recognizing an individual or a plant, the description might be pages
long. Futhermore, recognition is usually possible only after a period of
close association with the subject under consideration.

On the other hand, identification is concerned with the conscious use
of relatively few characters which experience has indicated to be rela-
tively constant and which can be used as “signposts.” Such characters
are frequently those which have evolutionary significance in the inter-
pretation of plant classification; they must have a genotypic as well as
phenotypic basis and not be influenced by environmental factors. In
some instances, from the standpoint of gross size, they are small or
insignificant characters.

In order to learn individual species and plant groups in an efficient
and orderly fashion, one must proceed through the mental process of
identification. Once he is able to identify the plants concerned, and con-
tinues to work with them, he will begin to be able to recognize them.
Subsequently he may largely dispense with conscious identification and
depend almost entirely upon recognition. Botanists who “know” many
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plants probably recognize most of them. Nevertheless, they frequently
fall back upon identification characters for verification if for one rea-
son or another they are uncertain of their recognition reaction. They
then follow the same conscious process employed in originally learning
the species.

PLANT FAMILIES AND GENERA

It goes without saying that an individual working with weeds should
know the common species. He should also have some knowledge of
methods of identifying unfamiliar kinds or to verify ones partially for-
gotten. Botanists identify plants by employing botanical keys — outline
forms which through a series of alternative choices lead to the name of
the plant. It is frequently possible to short-cut the employment of keys
by learning the characteristics of plant groups, families, and genera.

If the family to which an unknown belongs can be easily identified (or
recognized), much of the job of identification is completed. It is neces-
sary only to search for the plant in a book or bulletin within the confines
of that specific group. Furthermore, if one is familiar with the family to
which an unknown weed belongs, he will automatically know a great deal
about it. For example, he may be able to hazard a guess as to its sen-
sitivity to 2,4-D; e.g. members of the grass family are highly resistant
to this herbicide while the mallow family is quite susceptible.

METHOD OF TREATMENT

The following chapters present brief descriptions of the more com-
mon or important weedy species of the North Central States. It is not
practical to consider all kinds if the treatment is to be maintained within,
usable limits. As an alternative, and for the reasons given above, many
weed groups, families and genera, have been characterized.

The sequence of treatment, inasfar as arrangement of families is
concerned, is essentially that employed in mosf botanical manuals ex-
cept that grasses and other monocotyledons have been placed at the end.
Since the grasses constitute a technical group, it is usually easier for
the beginning student to work with them subsequent to gaining experience
with other plant families.

The descriptions presented include not only weeds but also the com-
mon agricultural species of the North Central States. Too often weedy
and crop species are confused, or determination of a weed (especially a
grass) is tentative because of uncertainty that it may be a planted spe-
cies, Accurate identification of weeds predicates a knowledge of the
plants with which they grow and of the distinctions between them..

The diagnoses are not complete descriptions; the latter would con-
sume much more space. They present only the more important charac-
ters, especially those useful in distinguishing each from similar kinds
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with which they are easily confused. If employed with specimens, the
diagnoses are useful in pointing up what to look for in learning the

plants, and they help avoid the pitfall of reliance on undependable char-
acters which chance to be conspicuous on a given specimen. As a use-
ful adjunct to these descriptions, the pictures in the regional bulletin
“Weeds of the North-Central States” (see Chapter 25) are useful in learn-
ing many of the weed kinds.

Seeds of some weed kinds are frequent contaminants of agricultural
seed. Such seeds are briefly characterized and the nature of their oc-
currence in crop seed given.

Brief statements as to range, habitat, and seasonal time of abun-
dance or blooming follow the descriptions. Statements as to range, i.e.
“western,” “southeastern,” apply specifically to distribution within the
North Central States, not the United States as a whole.



Classification of Weeds
by Family Characteristics






7. Nettles and Smartweeds

URTICACEAE, NETTLE FAMILY

EAVES OPPOSITE, or upper ones alternate, simple or compound.
Flowers greenish, without petals, in hanging, catkin-like spikes or
clusters in axils of leaves. Fruit an ovoid achene.

Cannabis. Cannabis sativa, Hemp, Marijuana weed. Plants annual,
erect, 1-3 mm, tall. Leaves palmately compound with 5-7 narrowly lan-
ceolate leaflets. Waste areas, fence rows, around farm buildings, usu-
ally on bottom land soil. Less common in eastern and western extrem-
ities of North Central States. Summer.

Urtica, Stinging nettle. Plants perennial from creeping rootstocks.
Leaves simple, ovate to lanceolate, serrate. Entire plant, especially
stems, with coarse, stinging hairs. Mostly rich, uncultivated soil, lo-
cally abundant.

POLYGONACEAE, SMARTWEED FAMILY

Leaves alternate or basally clustered, entire. A membranous sheath
(the ochrea) encircles the stem above the node in all weedy species.

The flowers possess no petals but the calyx is colored in smartweeds.
Fruit a flattened or three-angled achene, frequently surrounded by the
persistent calyx. Seeds (the achenes) blackish or brown, usually smooth
and hard. Embryo longitudinal in abundant endosperm.

The Polygonaceae is one of our more important weedy families. The
following, as well as other species, are common over much of the United
States. Numerous members of the genus Eriogonum (buckwheat-brush,
skeleton weed) are common in the West on rangeland and in the moun-
tains. Buckwheat (Fagopyrum esculentum) and rhubarb (Rheum rhapon-
ticum) are members of the smartweed family.

Rumex, Dock and Sheep sorrel. Plants perennial with a conspicuous
cluster of basal leaves in the fall and spring. Flowers in a terminal
panicle, greenish, turning brown and often enlarging in fruit, the calyx
lobes persistent, surrounding the fruits. Achenes brown, three-angled,
commonly with sharp edges. In cross section, the embryo may be found
in one of the corners of the achene. The docks are common weeds of
grain crops and grassland. They are secondary noxious or restricted
weeds in most states.
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Rumex crispus, Sour dock, Curly dock. Leaf margins irreg-
ularly wavy or curled. Calyx lobes loosely adherent about a-

p39 chenes. Achenes 2-2.5 mm, long. Common or abundant,

grassland, legume seedings, small grains, Early summer,
Seeds common in legumes, forage grasses, and cereals.
In red clover and small-seeded grasses, the achene (of the
dock) is usually hulled out of the persistent calyx; in oats the
“seed” commonly consists of the achene plus hull (calyx).
Rumex altissimus, Smooth dock. Leaf margins smooth.
Achenes similar to those of sour dock but calyx lobes sur-

P40 rounding fruit much larger. Mostly south central portion, in

p4l

p40

p42

p43
p44

similar areas as sour dock but usually less common.

Rumex obtusifolius, Broad-leaved dock. Leaves basally cor-
date. Calyx lobes toothed. Achenes essentially indistinguish-
able from those of sour dock. A common weed of the eastern
and southern states, this plant occurs primarily in the south-
eastern portion of our range.

Rumex acelosella, Sheep sorrel, Red sorrel. Plants peren-
nial from creeping roots, smaller in stature than the docks.
Leaves with a pair of outwardly directed basal lobes. Achenes
(seeds) smaller than those of dock, about 1 mm. long, bluntly
angled; calyx lobes closely adherent, and usually persistent,
even in processed seed. West to eastern Kansas and Dakotas,
diminishing with reduction in rainfall. Pastures, grassland,
often in poor soil. Early summer. Seed frequent in com-
mercial clover and forage grass seed.

Polygonum, Smartweeds. Plants mostly annual, not possessing a cluster
of basal leaves. Flowers white or pinkish; sepals petal-like, not en-
larged in fruit, Seeds most commonly black, three-angled or flattened,
the corners rounded; persistent calyx lobes frequently close-fitting
about seed. Embryo in cross section placed in corner of seed.

The smartweeds include several of the most ubiquitous and abundant
weeds of cultivated soil. In addition to the most common kinds, treated
below, a number of other species are of general occurrence throughout
much of the North Central States. These, mostly with whitish-green
flowers, are frequently seen in wet pastures and along streams. They
are often called water peppers.

Polygonum persicaria, Common smartweed, Ladysthumb.

Lieaves lanceolate. Ochrea bristly at apex. Flowers dull pink.

Achenes shiny black, about 2 mm. long, usually flat, but some-

times three-angled. Very abundant in cultivated soil, espe-

cially corn and soybeans, throughout range. Summer and fall.

Seeds common in oats, soybeans, and clovers.

Polygonum pensylvanicum, Pennsylvania smartweed. Similar
in appearance to common smartweed, but ochrea not bristly.

' Flowers bright pink or pinkish-white Achenes flat, larger (3
mm. long) than those of ladysthumb, Common in cultivated
soil. Summer and fall. Seed frequent in oats and soybeans.
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Polygonum aviculare, Knotweed. Plants smaller than above
species, prostrate or low with axillary, pinkish-white flowers. pd5
Seed three-angled, dull-brownish, about 2 mm. long. Can prob-
ably stand more foot and vehicular traffic than any other plant.
Common in towns and around buildings, paths, roadsides, lawns,
waste areas. Entire season.

Knotweed is extremely variable as to habit and leaf shape;
some of the extremes may scarcely be recognizable as the
same kind of a plant. Additional knotweed-like species occur
in our range, particularly the western portion; these plants
are usually considerably taller than the common knotweed and
tend to have broad, yellowish-green foliage.

Polygonum convolvulus, Wild buckwheat, Black bindweed.

Stems twining or creeping. Leaves ovate, pointed, with a pair

of downwardly directed basal lobes. Flowers in axillary clus- pdb
ters, greenish-white. Achenes large, 3-3.5 mm. long, black,
three-angled, surrounded by persistent calyx lobes. Common,
fences, roadsides, cultivated soil. Summer, The seeds are

common in seed oats.

Wild buckwheat is often confused with field bindweed (a
primary noxious or prohibited weed) and hedge bindweed, es-
pecially before flowering. Distinctions of wild buckwheat:
plant with an annual taproot; ochrea present on stem; flowers
small (less than 1 cm. across), in greenish-white clusters.
Field bindweed and hedge bindweed: plants from deep peren-
nial roots; ochrea not present; flowers large (2-4 cm. across),
morning-glory-like in appearance.

Polygonum coccineum, Devil’s shoestring, Tanweed, Marsh
smartweed. Our only common smartweed which is perennial, P47
growing from wiry, blackish roots. Plants erect; leaves and

stem finely pubescent. Flowers bright pink but blooming infre-
quently. Characteristic of poorly drained soil, roadside ditches,

low fields, marshy waste areas, rarely seen in flower. Summer,




PLATE 1

Urtica dioicd 1. Habit %2/3.

Cannabis sativa 2. Leaf x2/3.
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PLATE 2
Rumex crispus 1. Leaf and ochrea x2/3. 2, Fruiting calyx x3. 3. Inflorescence

x1/3. 4. Rosette leaves x2/3.
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PLATE 3

Rumex acetoselle 1. Fruiting calyx x5, 2. Basal leaf x2/3. 3. Inflorescence x2/3.
Rumex altisstmus 4. Leaves and ochreae x2/3. 5, Fruiting calyx x3.
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PLATE 4
Rumex obtusifolius 1. Basal leaf x1/3. 2. Fruiting calyx x3,
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PLATE 5
1. Inflorescence x2/3. 2. Lower leaf and ochrea x2/3.

icaria

Polygonum pers

3. Achene x3.
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PLATE 6

Polygonum pensylvanicum 1, Inflorescence x2/3. 2. Lower leaf and ochrea x2/3.
3. Achene x3.
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PLATE 7

Polygonurt pensylvanicum Young plant x2/3. No basal rosette as in Rumex.
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PLATE 8
Polygonum aviculare Habit x1 1/3.
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PLATE 9
Polygonum convolvulus 1, Habit x1/3,
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2. Leaf and ochrea x1.



PLATE 10

Polygonum coccineum Lower stem and root x2/3.
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8. Pigweeds and Relatives

AMARANTHACEAE, PIGWEED FAMILY

LANTS ANNUAL. Leaves alternate or opposite (alternate in our
Pweedy species). Flowers small, without petals, subtended by small

bristly bracts. Fruits one-seeded, the thin pericarp in our weedy
members releasing the lens-shaped, shiny black seeds.

The seeds in this and the following groups, as well as the Pink fam-
ily, are similar in that they are usually rounded or horseshoe-shaped
and possess a marginal embryo surrounding a central, stored food tis-
sue. Presumably they are evolutionarily related, the pigweeds and rel-
atives having been derived from Pink-like ancestors through loss of
petals and reduction of the several-seeded capsule of the Pinks to a
one-seeded fruit.

Amaranthus, Pigweeds. Flowers perfect or some of them unisexual but
all in the same inflorescence; plants similar to one another as to flow~
ering habit (contrast with Acnida below).

There are species of pigweeds in all parts of the country, and they
are among the more common invaders of cultivated soil and waste areas.

Amaranthus retrofiexus, Rough pigweed, Redroot pigweed.

Plants erect, with dull, usually pubescent, ovate-lanceolate

p51 leaves and dense terminal spikes of flowers. Seeds small,

p52

1.0-1.2 mm, across. Abundant, cultivated land, gardens, farm
lots. Summer and fall., Seeds common in legume, oats, and
soybean seed.

Amaranthus graecizans (A. blitoides), Prostrate pigweed.
Plants prostrate. Flowers in inconspicuous clusters in the
axils of the leaves. Seeds similar to those of A. retroflexus
but larger, 1.5 mm, in diameter, Common, gardens, fields,
Late summer and fall.

Amaranthus albus (A. graecizans), Tumbling pigweed. Plants
erect, densely branched, becoming almost spherical at matu-
rity. Flowers in axillary clusters. Seeds nearly indistinguish-
able from those of A. retroflexus. Most common in western
extremities of range but locally abundant throughout, cultivated
and waste ground. Late summer and fall.

Amaranthus spinosus, Spiny pigweed. Similar to rough pigweed
in appearance but with spiny branches. A southern weed which

p53 occurs only in the southern portion of our range.
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Acnida, Water hemp. Plants similar to rough pigweed in appearance,
but with narrower, smoother leaves. Flowers imperfect and plants di-
oecious, the inflorescences of the male and female plants somewhat dif- 54
erent in appearance. Most common in the south central part of our P
range, low uncultivated or cultivated areas. Late summer and fall.

Two alleged species occur in the north central area, but a large propor-
tion of our representatives are hybrid populations.

CHENOPODIACEAE, GOOSEFOOT FAMILY

Annual weeds. Similar to above but without bristly bracts. The
fruit pericarp is more or less adherent to the seed as a scurfy covering.
The goosefoot family is one of our major weedy groups from the
standpoint of number of species. Beyond those treated below, a number

of genera and species are common weeds elsewhere in the country and
occur occasionally in the Midwest., Some of these unfortunately have the
common name of pigweed (e.g. Cycloloma, winged pigweed; Axyris,
Russian pigweed) but are not members of the pigweed family. Spinach
(Spinacia), beets, sugar beets, and Swiss chard (all Befa) are typical
representatives of the Chenopodiaceae."

Chenopodium. Leaves various, often broad or variously lobed. Flowers
greenish, usually several to each bract or reduced leaf. Fruits circular
or disk-shaped, surrounded by the accrescent sepals. Pericarp mem-
branous, indehiscent, somewhat adherent to the single seed. Seeds
black, similar to those of pigweeds, but less shiny, often marginally
lobed or furrowed around the edge of the embryo.

The “seeds” may be encountered in agricultural seed as the fruit
surrounded by the sepals, the sparated fruit (with pericarp intact or
partially destroyed), or the true seed, depending upon the degree of
processing to which they have been subjected.

At least half a dozen species of Chenopodium are weedy in nature.
Some of them are very similar to lambsquarter, described below, and
distinctive only by technical characters. C. ambrosioides (wormseed,
Mexican tea) with pinnately lobed leaves and a strongly aromatic odor
is occasional in uncultivated areas and around buildings.

Chenopodium album, Lambsquarter, Plants annual, erect.
Leaves irregularly lobed, pointed, usually somewhat whitish
beneath. Flowers in simple or branched spikes. Seeds nearly
circular, 1.2-1.5 mm. in diameter, dull black or scurfy in ap-
pearance. Locally abundant., Summer and fall. Seeds common
in legume seeds.

P55

Kochia. Kochia scoparia, Kochia, Firebush, Annual, very densely leafy
with lanceolate blades, at maturity with numerous spreading branches ng'
which bear flowers, 1 each in the axils of slender leafy bracts. Seeds P
brownish, horseshoe-shaped, 1.7-2,9 mm. long. Roadsides, fence rows,
uncultivated areas, legumes. Late summer and fall. Seeds often abun-
dant in commercial alfalfa seed.
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Atriplex. Atriplex patula, Orache, Saltbush. Leaves triangular, some-

7what hastately lobed. Fruits similar to those of lambsquarter but larger,

and enclosed, clamshell-fashion between a pair of triangular bracts.
Moderately common in western portions of range, occasionally else-
where. Seeds occur in legume and grass seed.

Salsola. Salsola kali, Russian thistle, Leaves narrow, thick, at matu-
rity becoming spine-tipped. Fruit top~shaped with embryo coiled up
spirally. Common in regions of low rainfall, in the western states
rangeland, waste areas, grains, and legumes. Occasional, mostly in
noncultivated soil, further east.

Mirabilis. Mirabilis nyctaginea, Wild four-o’clock. A forked-branching

59 Pperennial with opposite, cordate leaves and reddish flowers enclosed by

large bracts. Local, roadsides, and railroad rights-of-way.

PHYTOLACCACEAE, POKEWEED FAMILY

Phytolacca americana, Pokeweed, Pokeberry. A tall perennial from a
fleshy root, with alternate, ovate-lanceolate leaves. Flowers white in
axillary racemes. Fruit a fleshy, purple berry with several seeds
similar in appearance to those of pigweed but larger. Summer and fall.
Southern part of range only, pastures, roadsides, often in open, wooded
areas. The plant is poisonous to livestock.



PLATE 11

Amaranthus retvoflexus 1, Calyx and fruit, semi-diagrammatic showing seed inside
x7. 2. Habit x2/3.
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PLATE 12

Amaranthus graecizans 1, Habit x2/3.
Amaranthus albus 2, Habit x2/3.
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PLATE 13
Amaranthus spinosus Habit x2/3,
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PLATE 14
Acnida sp, Habit x1/2.
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PLATE 15

Chenopodium album 1. Fruiting calyx x7. 2, Inflorescence x1/2. 3. Lower leaf
x1/2,
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PLATE 16

Kochia scoparia 1. Inflorescence x2/3. 2. Seed x7.

56



PLATE 17

Kochia scoparia 1. Young plant x2/3, ) v
Atriplex patula 2. Fruiting bracts x5. 3. Portion of inflorescence and leaves x2/3.
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PLATE 18
Salsola kali 1. Young plant x2/3. 2. Branch of mature plant x2/3.
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PLATE 20
S Phytolacca americana Inflorescence and leaves x2/3.
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9. The Pink Family and Similar Weeds

CARYOPHYLLACEAE, PINK FAMILY

arising from swollen stem nodes. Flowers conspicuous with col-

ored petals. Fruit a several-seeded capsule with a single internal
chamber. Seeds with the same structure as those in Amaranthaceae and
Chenopodiaceae but not circular, usually thicker and warty.

This family contains a number of weeds, most of which, however, are
not major pests. Garden pinks and carnations are cultivated members
of the Caryophyllaceae. The seeds of some are poisonous.

LEAVES OPPOSITE (sometimes whorled), entire, rarely petioled,

Lychnis. Lychnis alba, White campion, White cockle. Biennial or per-
ennial. Leaves hairy. Flowers white. Seeds 1.2-1.3 mm. across, gray,
finely warty. Common, mostly northern and eastern states, along road-
sides, in waste areas, and legume seedings. Summer. The seeds are
frequent in red clover seed.

Silene, Catchflys. Several species, annual or perennial, similar in ap-
pearance to white cockle, differing technically in the possession of three
styles, whereas Lychnis has five. Silene noctiflorva (night-flowering pb4,
catchfly) is sticky-hairy. Silene antirrhina (sleepy catchfly) has stems pé65,
with sticky bands; flowers small, 3-4 mm, across. Silene cucubalus pb6
(bladder campion), glabrous with broad leaves and inflated capsules.

These plants are most common in eastern and northern part of range.

Agrostemma. Agrostemma githago, Corncockle. Winter annual or bi-
ennial. Plants hairy. Leaves narrowly oblong. Flowers purple-red. pé67
Spring and early summer. Mostly southeastern portion of range. Waste
areas and winter grain. The seeds are poisonous, and their presence in
screenings used for feed may result in animal poisoning. Wheat con-
taining corn cockle seeds is subject to heavy dockage.

Saponaria. Saponaria officinalis, Bouncing bet. Plant perennial, gla-
brous. Flowers closely clustered, pinkish to lavender. Early summer. p68
Roadsides, railroad rights-of-way, waste areas, mostly eastern.

In addition to the above, Saponaria vaccaria, Cow cockle, occurs in
the northwestern portion of the North Central States, mostly in spring
grain areas. The pinkish flowers are not closely clustered. The seeds
are globose and, like those of corn cockle, are poisonous.
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62 WEED IDENTIFICATION AND CONTROL

Stellaria. Stellaria media, Chickweed. A low, creeping plant with small
spoon-shaped leaves and white flowers. Seeds very small. Most com-
mon in eastern states, especially in shady or wet lawns. Summer and
fall. Seeds common in lawn seed.

Cerastium. Cerastium vulgatum, Mouse-ear chickweed. Similar to

P69 Stellaria but densely hairy.

PORTULACACEAE, PURSLANE FAMILY

Portulaca. Portulaca oleracea, Purslane, Pussley. Plants annual, gla-
brous, nearly prostrate, with thick fleshy stems and leaves. Flowers

p70 small, yellow. Fruit a capsule producing numerous small, shiny, black
seeds. Locally abundant in cultivated soil. Summer and fall.

AIZOACEAE, CARPETWEED FAMILY
Mollugo. Mollugo verticillata, Carpetweed. Prostrate with whorled

leaves and small white flowers. Locally common in sandy soil, espe-
cially southeast. Summer and fall.

p70



PLATE 21
Lychnis alba 1. Mature fruit x2, 2. Pistil x3. 3. Inflorescence x2/3.
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PLATE 22
Silene noctiflora 1. Pistil x6. 2. Inflorescence x2/3.
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PLATE 23
Silene antirvhina Hapit x2/3.
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PLATE 24
Silene cucubalus Habit x2/3,
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PLATE 25
Agrostemma githago Apex of plant x2/3,
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PLATE 26
Saponaria officinalis Apex of plant x2/3.
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PLATE 27

Stellaria media 1. Habit x1 1/3,
Cerastium vulgatum 2. Habit x2/3,
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PLATE 28

Portulaca oleracea 1. Leafy branch x2/3.
Mollugo verticillata 2. Habit x2/3.
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10. The Cruciferae, Mustard Family

als, and 6 stamens. Fruit a silique, pod-like, or short and flattened,

with two chambers separated by a central partition, bearing two to
several seeds, usually dehiscent. Seeds various in shape, usually with a
thin seed coat which is pitted or marked with a network of lines. Em-
bryo variously folded. Endosperm not present.

The mustard family contains a great diversity of weeds over the en-
tire United States. Many are winter or early spring annuals and are
most conspicuous in the spring. The annual mustards (Brassica) and
perennial peppergrass or whitetop (Cardaria) are the kinds most fre-
quently considered noxious.

The majority of mustards possess fall or spring rosettes from which
the leafy stem subsequently develops. Frequently the rosette and lower
stem leaves are of different form than the later upper stem leaves. For
instance, in Sisymbrium altissimum (tumble mustard), the lower leaves
are pinnatifid or pinnately compound with coarse lobes; the upper leaves
are pinnatifid with very fine divisions. The lower leaves of Lepidium
densiflorum (common peppergrass) are pinnatifid or toothed; the upper
ones are reduced, entire, or nearly so. In Cardaria (perennial pepper-
grass), Thlaspi (pennycress), Lepidium campestre (field peppergrass),
Neslia (ball mustard), Conringia (hare’s-ear-mustard), Capsella (shep-
herd’s-purse), and Camelina (false flax), the rosette and lower stem
leaves are petioled or narrowed at the base, while the middle and upper
stem leaves are sessile with clasping basal lobes.

A host of well-known vegetable kinds are members of the mustard
family, e.g. mustard, turnips, cabbage, cauliflower, Brussels sprouts.
Some of them possess weedy forms and are not easily distinguished from
related weeds. Such ornamentals as Alyssum, Iberis, and Stock are also
of this group.

LEAVES ALTERNATE. Flowers “cross-like” with 4 sepals, 4 pet-

GENERA WITH YELLOW FLOWERS AND (USUALLY) ELONGATE,
BEAN-POD-LIKE SILIQUES

Barbavea. Barbarea vulgaris, Yellow rocket, Winter cress. Perennial. 75
Plants with a conspicuous rosette of glossy leaves in fall and early P
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spring; blades pinnatifid with a large, rounded, terminal lobe. Stem
leaves narrower, lobed or toothed. Flowers in dense racemes, yellow,
but a richer or more orange tinge than mustards. Siliques elongate,
crowded, usually ascending, tipped by a short beak. Seeds short-oblong,
dull brown, narrowed and notched at one end. Spring. In eastern portion
of range in grains and legumes; further west, primarily along roadsides
and waste areas.

Brassica. Mustards. Plants annual or winter annual. Leaves not pos-
sessing rounded lobes. Flowers more of a lemon-yellow than Barbarea,
less closely crowded. Pods with a long and distinctive beak.
Brassica kaber (Brassica arvensis), Wild mustard. Plants low
and usually little branched, hairy. Siliques with short stalks
p76 which are nearly as thick as the pod proper, spreading in fruit.
Seeds globular, smooth, black. Spring and early summer.
Abundant in small grains and flax. Considered noxious in
most states. The seeds are common in seed oats and flax.
Brassica juncea, Indian mustard. Plants sparsely hairy or
glabrate. Siliques with slender pedicels which are much thin-
ner than pod, spreading in fruit. Seeds subglobose, brownish,
a little smaller than those of wild mustard, covered with a net-
work of lines, red-brown in color. Early summer. Same
areas as above but less common.
Brassica nigra, Black mustard. Plants hairy, frequently be-
coming tall and branched. Siliques short, upwardly directed,
appressed against the stem. Seeds ellipsoidal or irregular in
shape, covered with a very strong network of lines, red-brown
in color. Fields, roadsides, and waste areas. Summer.

p77

p77

Camelina, False flax. Leaves entire. Flowers yellow. Pods obovoid,
somewhat flattened parallel to central partition. Three species, prima-
rily in flax production areas.

p78

Descurainia, Tansy mustard, Flixweed. Two or three species with finely
pinnatifid, fern-like leaves, yellow flowers, and oblong pods. Spring.
Mostly roadsides and waste places, but also grassland and cultivated
areas.

p78

p79Conringw. Conringia orientalis, Hare’s-ear-mustard. Annual or winter
annual. Leaves entire, mostly clasping. Flowers yellow. Siliques elon-
gate, beakless. Rare except in northwestern portion of range. Spring.

Neslia. Neslia paniculata, Ball mustard. Annual or winter annual. Stem
leaves entire, clasping. Flowers yellow. Fruits ball-shaped, indehis-
cent, containing a single seed. Only locally common, grains and uncul-
tivated land. Spring.

8Ilaphanus. Raphanus raphanistrum, Wild radish. Annual or winter an-
nual. Pods elongate and beaked, constricted between the seeds, at ma-
turity breaking into 1-seeded segments. Mostly northeastern, grains
and waste areas.
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Rorippa. Rorippa islandica, Marsh cress. Winter annual or biennial. p8l
Leaves pinnatifid. Flowers yellow. Siliques pod-like, short. Seeds ex-
tremely small, about 0.5 mm, long. Low, poorly drained soils. Sum-
mer. Pods frequent in seed oats.

Sisymbrium. Leaves pinnatifid or lobed. Flowers yellow. Siliques

pod-like, almost beakless.
Sisymbrium altissimum, Tumble mustard, Jim Hill mustard.
Winter annual. Lower leaves coarsely pinnatifid; upper leaves
divided into narrow thread-like segments. Pods long (exceed-
ing 5 cm.) and narrow. Seeds about 1 mm. long, short-oblong,
with a longitudinal furrow on each side, light brown, similar to
those of shepherd’s-purse. Fields and waste areas, usually
poor soil. Spring and early summer.
Sisymbrium officinale, Hedge mustard. Winter annual or an-
nual. Lower leaves pinnatifid; upper blades commonly with
three narrow lobes. Siliques short, upwardly appressed against
the flowering axis. Seeds 1.1-1.4 mm. long, often somewhat
twisted, light yellow-brown to brownish-black, greasy in ap-
pearance. Pastures, legume seedings. Summer.

p82

p83

GENERA WITH WHITE FLOWERS AND SHORT SILIQUES

Berteroa. Berteroa incana, Hoary alyssum. Entire plant gray-hairy. p84
Leaves narrow, entire. Petals white, 2-lobed. Pods plump, ellipsoidal;
beaked, hairy. Entire season. Most common in northern states.
Grains, grassland, and waste ground.

Capsella. Capsella bursa-pastoris,Shepherd’ s-purse. Winter annual or
annual., Leaves variously toothed or pinnatifid. Flowers white. Siliques
short, flattened, triangular in shape. Seeds small, about 1 mm. long,
oblong, light brown, with a longitudinal furrow on each side. Cultivated
ground, lawns, waste areas. Early spring, often very abundant.

Cardaria. Cardaria draba (Lepidium draba), Perennial peppergrass,
Whitetop, Hoary cress. Perennial from creeping roots. Plants closelyp85
hairy. Flowers white, in dense racemes. Siliques short, heart-shaped,
inflated, a distinct beak present at the apex, one seed in each chamber.
Seeds about 2 mm. long, ellipsoidal, somewhat flattened, and not as thick
as widée, narrowed towards one end; surface finely granular, red-brown
in color; immature seeds occasionally drying brownish-black. Plants
and the seeds of perennial peppergrass are sometimes confused with
those of field peppergrass (Lepidium campestre); note distinguishing
silique and seed characters.

A weed of arid regions, of common occurrence only in western por-
tion of our range, but declared primary noxious or prohibited in nearly
all states. Where adapted, it will grow in almost any agricultural situ-
ation.

Perennial peppergrass grows actively in the spring and early
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summer. Following flowering it goes into a partial dormancy during the
hot, dry portion of the season. In the fall it resumes growth, sending up
new rosettes. Other closely related species and forms occur in the
mountains and Pacific States.

Lepidium, Peppergrass. Plants winter annual or annual. Flowers white
(with petals) or greenish (petals lacking). Siliques short, elliptic in out-
line, notched at the apex without a beak, flat or inflated; internal parti-
tion placed at right angles to the plane of flattening, each chamber with
one seed.
Lepidium densiflorum, Peppergrass, Green-flowered pepper -
grass. Basal leaves deeply pinnatifid. Petals absent, flowers
greenish. Siliques flat. Seeds 1.5-1.8 mm. long, obovate, flat-
tened, narrowly winged, orange-brown in color. Fields, waste
areas, and legume seedings. Early summer. Seeds found in
red clover. ‘
Lepidium vivginicum, Peppergrass. Similar to above but with
conspicuous white petals. This species, common in the east-
ern United States, is frequently reported as a weed in the North
Central States. However, most infestations seen are Lepidium
densiflorum.
Lepidium campestre, Field peppergrass. Plants densely hairy.
Leaves toothed, or the lower lobed. Siliques inflated on one
side, nearly flat on the other. Seeds 2.0-2.2 mm. long, obovoid
(teardrop-shaped), brownish-black, nearly as thick as wide,
rough-granular under magnification, Common, fields, road-
sides, most common in central and eastern part of range.
Spring. '

Thlaspi. Thlaspi arvense, Pennycress, Fanweed, Frenchweed. Winter
annual. Plants glabrous. Flowers white. Siliques flattened, similar in
appearance to those of common peppergrass but much larger, two or
more seeds in each chamber. Seeds 1.7-1.9 mm. long, flattened, dark,
the surface marked by very strong, curved ridges. Roadsides, small
grains, waste areas. Spring. Less common to south and east.



PLATE 29

Barbarea vulgaris 1. Mature silique x1 1/3. 2. Stem leaf x2/3. 3. Basal leaf
x2/3. 4. Inflorescence x2/3.
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PLATE 30

Brassica kaber 1. Inflorescence x2/3. 2. Silique, valves partially separated, and
seeds x1 1/3. 3. Flower x1 2/3. 4. Basal leaf x2/3,
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PLATE 31

Brassica nigra 1. Mature inflorescence x2/3.
Brassica juncea 2. Siliques and basal leaf x2/3.
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PLATE 32

Camelina microcarpa 1. Inflorescence x2/3. 2. Mature silique, seed bearing
partition and one valve x4.

Raphanus raphanistrum 3. Silique x1 1/3.

Descurainia pinnata 4. Inflorescence x2/3.
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PLATE 33
Conringia orientalis Hapit x1/2,
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PLATE 34
Neslia paniculata Habit x2/3.
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PLATE 35
Rovippa islandica 1. Apex of plant x2/3. 2. Basal leaf x2/3.
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PLATE 36

Sisymbrium altissimum 1. Inflorescence x1/4. 2. Basal leaf x1/2.
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PLATE 37
Sisymbrium officinale 1. Inflorescence and upper leaves x2/3. 2. Basal leaf x2/3.
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PLATE 38

Capsella bursa-pastoris 1, Silique x3. 2. Stem leaves x2/3. 3. Inflorescence
x2/3. 4. Basal leaf x2/3.
Berteroa incana 5. Silique, one valve and seed-bearing partition x3. 6. Habit x2/:
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PLATE 39
Cardaria draba 1. Silique x3. 2. Habit x2/3,
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PLATE 40

Lepidium vivginicum 1. Flower x6.
Lepidium densiflorum 2. Basal leaf x2/3. 3. Habit x2/3. 4. Mature pod and seeds
semi-diagrammatic x7,
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PLATE 41

Thlaspi arvense 1. Silique, semi-diagrammatic x2. 2. Inflorescence x2. 5. Mid-
dle stem leaf x2/3. 6. Basal leaf x2/3.

Lepidium campestre 3. Front and side view of pod x4. 4. Habit and basal leaf
x2/3.
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1 ,. Roses, Legumes, and Other Families

ROSACEAE, ROSE FAMILY

sentatives possess compound leaves.

The Rosaceae include many important fruit crops, e.g. apples,
peaches, cherries, plums, strawberries. There are relatively few
weeds in the family.

FLOWERS with 5 petals and numerous stamens. Our weedy repre-

Potentilla, Cinquefoil. Leaves palmately compound; leaflets toothed.
Flowers yellow. Pistils numerous in each flower, ripening into achenes,
0.7-0.8 mm. across, flattened, semicircular, covered with curving
ridges.

Potentilla norvegica, Rough cinquefoil, Strawberry weed.

Plants biennial. Leaves with three leaflets. Petals small,

shorter than calyx lobes. Achenes brownish. Pastures, forage

grasses, gardens. Summer. Seeds common in commercial

timothy seed.

Potentilla recta, Sulphur cinquefoil. Perennial. Leaves with

5 to T leaflets. Flowers with petals much exceeding calyx

lobes. Achenes black. Habitat similar to above but less

common.,
Rosa, Wild rose. Plants low, prickly shrubs. Leaves pinnately com-
pound. Flowers white or pink. Fruit a fleshy berry-like structure.
Seeds large, shaped somewhat like a section of an orange, smooth, bony
in appearance, light or dark brown. Roadsides, waste areas, small
grains. Summer. Seeds present in seed oats and rye.

RANUNCULACEAE, BUTTERCUP FAMILY

Ranunculus, Buttercups. Flowers yellow, with numerous stamens and
pistils. Leaves palmately dissected or lobed. Weeds mostly of wet pas-
tures, ditches, and open woodland. Mostly of eastern states. Some
species are poisonous to livestock. :
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PAPAVERACEAE, POPPY FAMILY

Argemone. Avgemone polyanthemos (intermedia), Prickly poppy.
Large annual with very prickly stems and leaves. Juice orange-
colored. Flowers white, 1 dm. across. Fruit a many-seeded capsule.
Rangeland and uncultivated ground, southwestern part of area only.

P95

LEGUMINOSAE, LEGUME FAMILY

Leaves alternate, compound with three leaflets, or pinnately com-
pound. Stipules present. Flowers irregular with a large upper petal
(standard), two side petals (wings), and two inner petals which are fused
(keel) and enclose the pistil and stamens. Fruit a pod, 1-celled,
several-seeded and dehiscent (e.g. bean pod), or 1-seeded and indehis-
cent (sweet clover).

The Leguminosae is a major economic family, possibly second only
to the grasses. To it belong many of our major forage and soil conser-
vation plants as well as kinds important for human food and industrial
products. Contrariwise, it has but few weeds, none of especial signifi-
cance in the North Central States. There are, however, some legumi-
nous weeds in other parts of the United States. In the Southwest, espe-
cially western Texas, mesquite (Prosopsis juliflova), a small leguminous
tree, has invaded overgrazed rangeland. In many areas this mesquite
forms almost solid stands; the cost of its eradication is a major prob-
lem in reclaiming the land. Camelthorn (Alkagi camelorum),a thorny
shrub, has been introduced in California and sporadically elsewhere.
Because of its potential ability to invade grazing land, large sums of
money have been spent in an attempt to eradicate it. Species of Astra-
galus (locoweed) and Lupinus (lupines) are important poisonous plants
to stock in the western Great Plains and mountains.

The following primarily constitutes a review of important field crop
legumes of the North Central States.

Glycyrrhiza. Glycyrrhiza lepidota, Wild licorice. Perennial with
creeping rootstocks. Leaves with numerous leaflets. Flowers white. p96
Fruit spiny, cocklebur-like. Sporadic in prairie and plains states, most
common West. Roadsides, pastures, ranges, usually wet land.

Lespedeza. Lespedeza stipulacea, Korean lespedeza. Annual. Plants
semiprostrate or erect in dense stands. Stipules conspicuous, brown-
membranous. Flowers axillary, lavender. Calyx persistent around
base of fruit. Pod ovoid, 1-seeded, short-pointed at the apex, brown,
covered with a network of black lines. Seeds flattened-ellipsoidal,
purplish-black, smooth and shiny. Grown in southern portion of range.
Commercial seed may consist of seeds within the persistent pods, the
hulled seeds, or a mixture of both.

p96

Medicago, Alfalfa and related kinds. Terminal leaflet longer-stalked
than lateral ones. Flowers in short spikes.
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P97

P97

Medicago sativa, Alfalfa. Plants perennial. Stipules toothed,
broader than in sweet clover. Leaflets toothed only on upper
half. Flowers purple or varicolored, dull yellow to purplish.
Pods several-seeded, spirally coiled, brownish. Seeds yel-
lowish (turning orange-red with age), most commonly bean-
shaped with the hilum on the side, but frequently irregularly
ovoid,and similar to those of red clover or sweet clover.
Distinguishing characters of doubtful alfalfa seeds: angular
or lumpy, frequently pointed at end, longitudinal furrow not
parallel to margin, seed coat not shiny. Grown for forage
throughout range, often independently established along road-
sides and waste places.

Medicago lupulina, Black medick, Yellow trefoil. Usually an-
nual or biennial. Flowers yellow. Pods 1-seeded, black with
curving lines. Seeds similar to those of alfalfa but shorter
and with a distinct projection from middle of one side. Pas-
tures, meadows, lawns, about buildings. Summer. More com-
mon in east. A weed with limited forage value.

Melilotus, Sweet clover. Plants biennial or annual, tall and branching.
Stipules narrowly lanceolate, usually not toothed. Terminal leaflet
longer-stalked than lateral ones; leaflets toothed along sides and at
apex. Flowers in long spikes. Pod ovoid, one-seeded, indehiscent,
light brown, covered with a network of lines or ridges. Seed flattened-
ellipsoidal, only slightly notched or lobed (immature seeds may appear
2-lobed); longitudinal furrow directed nearly parallel to margin; sur-
face dull yellow or yellowish-green (turning dull reddish-brown in age),
not shiny. Common forage and green manure crop, also weedy along
roadsides and waste areas.

Melilotus alba, White sweet clover, Hubam clover. Flowers

L white. Seeds not usually mottled. Pods with a coarse network

of ridges.
Melilotus officinalis, Yellow sweet clover. Flowers yellow.

BT Pods appearing cross-ribbed rather than net-nerved. Some

of seeds (5 to 40 per cent usually) mottled with small dark dots.

8 Glycine. Glycine max,Soybean. Plants annual, similar to the ordinary

P99

garden bean in general appearance. Flowers white to purple, in small
axillary clusters. Pods flattened, hairy, 2-to 4-seeded. Seeds large,
spheroid. Extensively cultivated.

Trifolium, Clover. Terminal leaflet not longer-stalked than lateral leaf-
lets (compare with alfalfa and sweet clover). Flowers in spherical
heads. Pods thin, one-seeded, enclosed within the withered corolla.
Seed roughly rounded-ovoid in shape, usually distinctly 2-lobed or api-
cally notched; hilum located at the “end” of the seed, or in a notch on
the side; color various.

Trifolium hybridum, Alsike clover. Stems ascending or erect,

nearly glabrous. Stipules broad, usually greenish. Heads on

short stalks from leafy stems. Flowers white or pinkish.
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Seeds smaller than those of red clover, sweet clover, or al-

falfa, heart-shaped, greenish-black when mature, green or
yellowish-green when immature. Cultivated, widely escaped,

and to some extent weedy.

Trifolium pratense, Red clover. Biennial or short-lived per-

ennial. Stems erect, hairy. Stipules large, hairy, nerved.

Flower heads red. Seeds mitten-shaped, with a large terminal p99
lobe and a shorter lateral one, yellow and purple mottled in

color, occasionally solid yellow or nearly solid purple-black;

surface smooth and shiny. Widely cultivated and frequently

escaped along roadsides.

Trifolium repens, White clover, Dutch clover, Ladino clover.

Stems glabrous, prostrate, rooting at nodes. Leaves long

petioled. Stipules at first greenish, soon becoming white-
membranous. Flower heads on long, leafless stalks arising p100
directly from the prostrate stems. Flowers white. Seeds yel-

low (turning orange-red in age), heart-shaped, averaging

slightly smaller than those of alsike, but otherwise essentially
similar. Planted in pastures and lawns and much escaped.

Lotus. Lotus corniculatus, Birdsfoot trefoil. Plants perennial. Leaves
with 5 leaflets, the two lowest next to the stem and resembling stipules.pmo
Flowers yellow in stalked clusters. Pods several-seeded. Seeds irreg-
ularly rounded, brownish, frequently speckled. Cultivated, especially

permanent pastures in southern part of area.

Vicia, Vetch. Leaves pinnately compound with several leaflets, termi-
nating in tendrils. Flowers purple, solitary in leaf axils or in racemes.
Pods several-seeded. Seeds spheroid or lens-shaped. Several species;
some essentially weeds; some cultivated, often escaped and growing as
weeds. Mostly southern and western. As weeds, grain fields, and waste
areas.



PLATE 42

Potentilla norvegica 1. Apex of plant x2/3. 2. Flower x1.
Potentilla vecta 3. Leaf x2/3.
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PLATE 43
Rosa sp. Flowering branch x2/3.
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PLATE 44
Ranunculus abortivus 1. Basal leaf x2/3. 2. Apex of plant x2/3.
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PLATE 45
Argemone polyanthemos 1. Fruit x2/3. 2. Flowering branch x2/3.
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PLATE 46

Glycyrrhiza lepidota 1. Leaf and inflorescence x2/3. 2. Pod x2.
Lespedeza stipulacea 3. Habit x1 1/2, 4. Pod with investing calyx x10.
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PLATE 47

Medicago sativa 1. Leaf and stipule x1 1/2. 2. Flower cluster x1 1/3. 4. Pod x2.
Medicago lupulina 5. Flower cluster x3. 6. Leaf and stipule x2. 7. Pod x5.

Melilotus alba 3. Pod x3.
Melilotus officinalis 8. Leaf and stipule x1 1/2. 9. Inflorescence fragment x1.

10. Pod x3.
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PLATE 48
Glycine max 1. Leaf x2/3. 2. Pod x2/3.
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PLATE 49

Trifolium hybridum 1. Habit x1/3. 2. Leaf and stipule x1.
Trifolium pratense 3. Flower head x2/3. 4. Leaf and stipule x1.
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PLATE 50

Vicia villosa 1. Inflorescence and leaf x2/3.
Lotus corniculatus 2. Flower cluster x2/3. 3. Leaf x1 1/3.
Trifolium rvepens 4. Flower head x1. 5. Habit x1/3,
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12. Spurges and Related Families

EUPHORBIACEAE, SPURGE FAMILY

with milky juice. Flowers much reduced, without petals, in some

species with colored bracts (modified leaves) which resemble petals.
Fruit usually a 3-lobed, 3-chambered capsule with one seed in each
chamber. Seeds ellipsoidal, or short-oblong with a line or seam run-
ning from one end to the other; surface smooth or wrinkled.

PLANTS DIVERSE as to vegetative characters. Common species

Euphorbia, Spurges. Plants with milky juice. Fruit on a stalk which

gradually elongates as it matures, the whole structure eventually hang-

ing downwards out of flower cluster.
Euphorbia esula, Leafy spurge. Plant perennial from creeping
roots. Stems densely leafy with entire, alternate, narrowly ob-
long blades which are 4-7 mm. wide. Flower clusters more or
less umbellate, surrounded by yellowish-green bracts. Seed
grayish (if slightly immature, brown-gray), smooth, and fre-
quently shiny. A primary noxious or prohibited weed in most
states. Most common in northern areas, otherwise sporadic in
distribution. Late spring and early summer.

Nonflowering summer growth of this weed superficially re-
sembles whorled milkweed (Asclepias verticillata); the latter
possesses considerably narrower leaves which are whorled

~ rather than alternate (compare descriptions).
Euphorbia corollata, Flowering spurge. Perennial. Stems
more sparsely leafy than leafy spurge, the blade ovate to lan- p106
ceolate. Flowering bracts small, white, closely resembling
petals. Seeds rough-whitish, with inconspicuous angles or
ridges. Fields, roadsides, pastures. Midsummer. Mostly
southern and eastern.
Euphorbia maculata (E. supina), Prostrate spurge. A much-
branched prostrate annual with opposite leaves. Flower clus- p107
ters axillary, inconspicuous. Seeds less than 1 mm. in length,
irregularly short-oblong, finely pitted, gray to dull brown.
Common in gardens, roadsides, waste areas. Summer.
Euphorbia nutans (E. maculata), Nodding spurge, Spotted spurge. p108
Annual with branched, ascending or drooping stems. Leaves

plo5
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opposite, similar to those of prostrate spurge but larger.
Flowers in clusters near ends of branches. Seeds similar to
those of prostrate spurge but larger, exceeding 1 mm. in
length. Common in cultivated soil. Summer.

Euphorbia cyparissias, Cypress spurge. Similar to leafy
spurge but smaller in all parts. Leaves short, narrow, closely
crowded. Sporadic, mostly Northeast. Waste ground, road-

pl06 sides, and cultivated as ornamental.
Euphorbia marginata, Snow-on-the-mountain. Annual. Leaves
mostly alternate, ovate to oblong, entire. Uppermost blades
109 with conspicuous, whitish margins, whorled about flower clus-

ters. Southern and western. Summer. Pastures; in western
part of area, along roadsides or irrigation ditches; also culti-
vated as ornamental.

Acalypha. Acalypha rhomboidea (A. vivginica), Three-seeded mercury.
Annual. Juice scarcely milky. Leaves alternate, petioled, spatulate and

P1105omewhat toothed, often becoming bronze-colored in summer and with
conspicuous insect holes. Flowers axillary, subtended by palmately
lobed bracts. Mostly central and southern. Uncultivated areas and
around farmsteads. Summer.

Croton, Goatweed. Several annual species, usually with dense whitish,
or rust-colored pubescence. Leaves alternate, petioled, serrate.
Flowers very inconspicuous, usually clustered at branch tips. Seeds
smooth, somewhat turtle-shaped. Exclusively southern. Pastures and
waste areas. Summer.

plll

OXALIDACEAE, OXALIS FAMILY

Oxalis, Yellow sorrel. Low annuals or perennials. Leaves palmately
trifoliate, the leaflets notched at apex. Flowers yellow, regular with
5 petals. Fruit an oblong, beaked capsule. Seeds numerous, flattened,
elliptic, conspicuously cross-ridged. Gardens (e.g. strawberry beds),
lawns, locally in truck crops. Summer.

pll2

ZYGOPHYLLACEAE, CALTROP FAMILY

Tribulus. Tribulus terrestris, Puncture vine. An annual, prostrate

13plant with pinnately compound leaves, small yellow flowers, and sharp
spiny burs. Primarily Southwest. A variety of habitats, most frequently
in dry, sandy, uncultivated soil. Summer. Considered secondary nox-
ious in several states. :
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GERANIACEAE, GERANIUM FAMILY

Geranium. Geranium cavolinianium, Wild cranesbill. A low or bushy

annual. Leaves alternate, palmately lobed or dissected. Flowers small

with 5 pinkish petals. Fruit a long-beaked, 5-lobed capsule. Seed re-
sembling that of a mustard, egg-shaped, the surface reticulate, a short
seam along one end. Southern. A variety of habitats mostly in unculti-
vated ground. Summer.

ANACARDIACEAE, CASHEW FAMILY

Rhus, Poison ivy, Sumac. Woody plants. Leaves pinnately compound.
Fruits small, white or red drupelets.
Rhus toxicodendron, Poison ivy, Poison oak. Woody vines, low
shrubs, or forming prostrate mats on the ground. Leaves alter-
nate, trifoliate, the terminal leaflet stalked, the lateral ones
sessile. Blades entire, toothed or irregularly lobed, dark
green, commonly turning orange-red in late summer. Flowers
greenish, in small axillary panicles. Fruit a white drupe-like
structure with one seed. Common, fence rows, thickets, or-
chards, woodlands. Summer.

Poison ivy is extremely variable as to habit and degree of
toothing or lobing of the leaves. Some authors consider it to
represent several closely related species.

Frequently, the general public asks how can one easily
identify poison ivy, and be sure a mistake is not made. The
simplest criterion is: if it is a woody plant with alternate
leaves, each leaf with three leaflets, assume it is poison ivy.

It is true that a few other (but relatively uncommon) woody
plants will also fit the above diagnosis. However, attempts to
distinguish between them and poison ivy will only complicate
matters; the average person will do well to avoid them all as
poison ivy.

The poisonous, dermatitis-causing principle in poison ivy
is an oily substance. It is present in all parts of the plant —
roots, stems, leaves, fruits., This material is not volatile; it
will not be “blown” to a sensitive person who is in the vicinity
but who does not actually contact the plant. On the other hand,
the oil may be persistent on clothing, tools, the fur of pets, etc.,
if these have contacted the ivy. A sensitive individual may be
poisoned by handling such objects or by welcoming the cocker
spaniel back after a romp in the weeds.

The common, red-fruited sumacs treated below are not poi-
sonous. Poison sumac is a white-fruited species which occurs
in bogs and swamps, primarily in the eastern United States. It
is of rare occurrence in the North Central States.

Rhus, Sumac. Small, brittle, zigzag-branched trees. Leaves

pll4
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pinnately compound with numerous leaflets. Flowers in a
dense, branched cluster at stem tips, forming an assemblage
of reddish drupelets, conspicuous in the fall. The leaves often
turn red and orange in late summer, but well before frost.
Pastures, usually hilly land, often poor quality or eroded soil,
considered a “brushy weed.”

RHAMNACEAE, BUCKTHORN FAMILY

Rhamnus. Rhamnus cathartica, Buckthorn. Small tree or large shrub.
Leaves petioled, ovate, entire, glossy, alternate or clustered. Branch-

g lets mostly terminating in thorns. Flowers clustered, small. Fruit
berry-like, black. Widely planted for hedging and windbreaks, also es-
tablished in waste areas, along roadsides, et al. ,

Buckthorns are alternate hosts for crown rust of oats. For this
reason they have been declared primary noxious weeds in Iowa, and
their eradication is encouraged. Other species also occur in the North
Central States but they are believed to be less important in transmitting
crown rust,

pll

BERBERIDACEAE, BARBERRY FAMILY

Berberis, Barberry. Shrubs with elliptic or ovate leaves and spines
along the stems. Inner bark yellow. Flowers small. Fruits red ber-
ries.

Berberis vulgaris, Barberry. Leaves spiny-toothed. Thorns 3-
forked. Berries in drooping clusters.

This plant is an alternate host of black stem rust of wheat. It
was formerly rather common in the North Central States as a hedg-
ing shrub and abundantly escaped to waste areas. In 1918, a U. S.
Department of Agriculture Barberry Eradication Program was es-
tablished, and the plant has now been largely eliminated. It is some-
times confused with the Japanese barberry, described below, which
is not a host for the rust.

Berberis thunbergii, Japanese barberry. Small shrubs. Leaves

p119 entire. Thorns not branched. Berries usually in pairs, hanging
from leaf axils. A common ornamental for landscaping purposes,
somewhat established independent of cultivation. Not a host for the
rust.

pll9




PLATE 51
Euphorbia esula 1. Apex of plant x1/2. 2. Perennial roots x2/3. 3. Fruits and

subtending bracts x3.
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PLATE 52

Euphorbia cyparissias 1. Habit x2/3.
Euphorbia corollata 2. Habit x2/3.
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PLATE 53
Euphorbia maculata Habit x2/3.
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PLATE 54
Euphorbia nutans Habit x2/3,

108



PLATE 55
Euphorbia marginata Habit x2/3.
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PLATE 56
Acalypha rhomboidea Habit x2/3.
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PLATE 57
Croton capitatys Habit x2/3,
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PLATE 58
Oxalis europaea Habit x2/3,
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PLATE 59
Tribulus terrestris Habit x2/3,
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PLATE 60

Gevanium carolinianium Habit x2/3.
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PLATE 61
Rhus toxicodendron Leaf and fruit x2/3.
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PLATE 61-A
Rhus toxicodendron Variation in leaves x2/3.
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PLATE 62
Rhus glabra Inflorescence and leaf x2/3.
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PLATE 63
Rhamnus cathartica Fruiting branch x2/3.
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PLATE 64

Berberis vulgaris 1. Fruiting branch x2/3.
Berberis thunbergii 2. Flowering branch x2/3.
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,3. Mallows, Carrots, and Kin

MALVACEAE, MALLOW FAMILY

mens fused by their filaments into a column about the style. Fruit
a several-chambered capsule, or breaking up into wedge-shaped
segments. Seeds usually large with a hard, thick seed coat; embryo
much folded or rolled within the seed; endosperm present.
Cotton (Gossypium spp.), one of the world’s major economic plants,
is a member of the mallow family. The group also contains okra and
various ornamentals such as Althaea, Hollyhock, and Rose of Sharon.

Abutilon. Abutilon theophrasti, Butterprint, Velvet-leaf, Buttonweed.
Erect annual plants with velvety-hairy, cordate leaves. Flowers yellow-
orange. Fruit a capsule which splits from the top when mature. Seeds
large (3-4 mm. long), somewhat wedge-shaped, notched at narrow end,
dull gray-brown in color. Abundant, cultivated and waste ground. One
of the major annual weeds of corn and soybeans. Summer. Seeds com-
mon in soybean seed.

LEAVES ALTERNATE. Flowers with 5 petals and numerous sta-

Hibiscus. Hibiscus trionum, Shoofly, Flower-of-an-hour, Venice mal-
low. Annual. Leaves irregularly palmately dissected or almost com-
pound. Petals yellowish-white with a purple center. Fruit a capsule
enclosed by the persistent membranous calyx. Seeds similar to those
of butterprint, but smaller, the surface covered with white scurfy mark-
ings. Locally abundant, gardens and cultivated fields. Summer.

Malva. Malva neglecta, Round-leaved mallow, Cheeses. Annual or win-
ter annual. Plants prostrate or spreading. Leaves-long-petioled, cir-
cular in outline, with a deep notch at the base. Flowers axillary, white
or pinkish. Fruit wheel-shaped, radially splitting into wedge-shaped,
indehiscent, one-seeded segments. Seeds 1.4-1.6 mm. in diameter,
wedge-shaped, subcircular in face view, symmetrically notched at nar-
row end. Often abundant, moist soil, cultivated or more frequently un-
cultivated areas, around houses and farm lots.

Sida. Sida spinosa, Prickly sida. Annual. Leaves narrowly ovate, ser-
rate. Flowers small, yellow, axillary. Fruit splitting into 5 pieces
(like sections of an orange), each 1-seeded, and tipped with a pair of
spines. Exclusively southern, a variety of habitats. Summer.
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LINACEAE, FLAX FAMILY

Linum usitatissimum, Flax. Plants annual, erect, closely leafy with
linear-lanceolate blades. Flowers showy, blue. Fruit a capsule. Seeds
about 5 mm. in length, flattened, irregularly ovate in face view, brown, P25
the surface smooth and oily in appearance. A crop, occasionally es-

caped.

ONAGRACEAE, EVENING-PRIMROSE FAMILY

Sepals and petals produced at the apex of a tube which extends well
above the ovary (ovary inferior). Sepals 4, petals 4, stamens 8. In ad-
dition to the following, a number of other members of this family occur
as weeds in the North Central States and elsewhere in the country.

Oenothera. Oenothera biennis, Evening-primrose. Plants biennial.

Stems erect, mostly unbranched, hairy, closely leafy. Leaves sessile,
lanceolate, irregularly toothed. Flowers terminally spiked, yellow, the p126
sepals and petals raised above the ovary on a long tube. Fruit a 4- :
angled, 4-chambered capsule. Seeds small (slightly over 1 mm. in

length), polyhedral or brick-like in shape, dusty-red in color. Fields,
pastures, roadsides. Summer. Seeds occasional in clover seed.

UMBELLIFERAE, CARROT FAMILY

Leaves compound. Flowers in compound umbels, usually small,
white or yellow. Fruit at maturity splitting longitudinally into two seed-
like one-seeded segments (mericarps). “Seeds” (the mericarps) com-
monly plano-convex, usually possessing longitudinal ribs on the curved
surface.

Daucus. Daucus carota, Wild carrot. Biennial. Leaves “fern-like” in
appearance, the leaflets dissected or compound. Umbels subtended by
pinnatifid bracts. Flowers white. “Seeds” 2.5 mm. long with rows of
bristles arising from longitudinal ribs. More common eastward, pas-
tures, meadows, roadsides. Summer. Seeds stripped of bristles are
occasional in legume seed.

pla27

Cicuta maculata, Water hemlock. Plants perennial from clusters of

thick, spindle-shaped roots. Leaflets lanceolate, toothed, much broader
than those of wild carrot. Flowers white. Seeds without bristles, pos- 128
sessing wide, dark-colored longitudinal ribs. Locally abundant in wet
pastures and roadside ditches. Summer. The roots are poisonous.

Pastinaca sativa, Wild parsnip. Plants biennial. Leaflets broad, irreg-
ularly toothed or lobed. Flowers yellow. Seeds elliptic in outline, about
5 mm. in length, flattened, light brown in color. Common, roadsides, P2°
fence rows, thickets. Early summer.



PLATE 65

Abutilon theophrasti 1. Fruit x2/3. 2. Flowering branch x2/3. 3. Stamen cluster
x2.
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PLATE 67

Malna neglecta 1. Habit x2/3. 2. Fruit, semi

-diagrammatic x2 1/2,

124



PLATE 68

Sida spinosa 1, Habit x2/3.
Linum uisitatissimum 2, Habit x2/3.
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PLATE 69

Oenothera biennis 1. Habit x2/3. 2, Flower, semi-diagrammatic x2 1/2,
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PLATE 70
Daucus carota 1. Leaf x1/3. 2. Mericarp halves of fruit x4. Inflorescence x1/2.
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PLATE 71
Cicuta maculata 1. Inflorescence and leaf x1/2. 2. Root cluster x2/3. 3. Meri-

carp pair x5,
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PLATE 72
Pastinaca sativa 1. Flower x4, 2. Inflorescence and leaf x2/3.
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, 4 The Milkweed, Dogbane,
* and Morning-Glory Families

ASCLEPIADACEAE, MILKWEED FAMILY

Juice milky in common species. Flowers usually in conspicuous

umbels. Petals recurved, surrounding a 5-pointed, crown-like
structure. Fruit large, dehiscent, with numerous large, flat seeds
which are elliptic in face view, brownish, and with a conspicuous tuft of
long hairs.

PERENNIALS. Leaves entire, various in arrangement and shape.

Asclepias, Milkweed. Characters of family. Erect plants with essen-

tially sessile leaves.
Asclepias syriaca, Common milkweed. Plants perennial from
creeping rootstocks. Stems unbranched, becoming 10-12 dm.
tall. Leaves large (15-20 cm. long), opposite, elliptic to ob-
long. Flowers in spherical umbels, pinkish. Pods soft, green-
ish, 2-3 cm. in diameter at base, narrowed at apex, the surface
warty. Abundant in cultivated and uncultivated soil, most fre-
quently moist, rich areas. Summer. Often conspicuous in oats
as the latter mature.
Asclepias verticillata, Whorled milkweed. Stems up to 5 dm.
in height, unbranched, densely leafy. Leaves linear, whorled.
Flowers greenish-white. Pods much more slender than those
of common milkweed. Abundant, roadsides, pastures, fields.
Summer.
Asclepias tubevosa, Butterfly-weed. Leaves alternate, nar-
rowly oblong. Juice not milky. Flowers orange. Southern.
Pastures. Summer.

Ampelamus. Ampelamus albidus, Climbing milkweed. Plants perennial,
twining. Leaves opposite, petioled, cordate. Flowers greenish-white, in
axillary clusters. Southern. Locally common, fence rows and f1elds
Summer.

The vegetative appearance of this plant (leaves and habit) is similar
to that of the bindweeds (Convolvulus), morning-glories (Ipomoea), and
wild buckwheat (Polygonum convolvulus). These plants all have alter-
nate leaves; the milkweed possesses opposite blades.
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APOCYNACEAE, DOGBANE FAMILY

Apocynum. Apocynum sibericum, Dogbane, Indian hemp. Perennial

from creeping rootstocks,’ erect, branched, with milky juice. Leaves pl37
opposite, entire, oblong, nearly sessile. Flowers small, borne in clus-
ters amidst the foliage, whitish. Fruits pod-like, slender, and pointed.
Seeds small, oblong, each with a long tuft of fine hairs. Uncultivated

areas or low, cultivated soil. More common Southeast.

CONVOLVULACEAE, MORNING GLORY FAMILY

Plants viny, trailing or twining. Leaves alternate, entire, with a
pair of basal lobes. Flowers large, gamopetalous, with a basal tube and
a spreading limb. Fruit a two-chambered capsule containing 2 to 5
seeds in each chamber. Seeds large, irregularly wedge-shaped or
nearly spheroid; hilum large; embryo convoluted within seed.

The above description does not entirely apply to the parasitic genus
Cuscuta, which is characterized below.

In all families prior to this one, the petals present were essentially
separate one from another. In this and following families, the petals, if
present, are fused into a single corolla unit and said to be gamopetalous.

Convolvulus, Bindweed. Plants perennial from creeping roots or root-

stocks. Basal lobes of leaves (in our species) pointed, sagittate or has-

tate. Stigmas two.
Convolvulus arvensis, Field bindweed, Creeping jenny, Euro-
pean bindweed. Plants perennial from creeping roots. Stems
usually spreading on the ground, occasionally twining. Leaves
commonly oblong-ovate with downwardly directed basal lobes.
Leaf blade usually continuing in essentially a straight line in
relation to the petiole. Flowers about 2 cm. across, light pink
or white. Pedicels with a pair of small bracts well below the
flower. Seeds 3-4 mm. long, irregularly obovoid with a thick,
heavy coat; surface grayish, roughened by low, irregularly
curving ridges. One of the most feared noxious weeds in the
North Central States, most abundant and of greater consequence
in the more arid western tier of states. All habitats, persisting
under cultivation Summer.

When in flower, this plant is easy to distinguish from hedge
bindweed, described below, because of the closely bracted,
much larges flower of the latter. The two are sometimes con-
fused previous to flowering. While the leaves are different,
those of the field bindweed averaging smaller, having less of a
pointed shape, and narrower basal lobes than those of hedge
bindweed, too much reliance cannot be placed on leaf shape
alone. The leaves of field bindweed are extremely variable in
form, ranging from those which are broad and lush to narrowly
oblong kinds with minute basal lobes. Greater consideration
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132 WEED IDENTIFICATION AND CONTROL

should be given to the habit of the plant and the position of the
blades relative to the petiole; those of field bindweed usually
continue in the same direction, while those of hedge bindweed
usually curve nearly at right angles to the petiole. Both of
these plants are sometimes confused with wild buckwheat (Poly-
gonum convolvulus); distinctions have been discussed under the
latter species.

Convolvulus sepium, Hedge bindweed. Plants perennial from-
creeping rootstocks, twining or climbing if support is available,
otherwise spreading on the ground. Leaves triangular-ovate,
pointed at apex, curved at right angles to the petiole. Flowers
white to pink, 4-5 cm. wide, the calyx subtended by a pair of
large bracts. Seeds obovoid, wedge-shaped, larger than those
of field bindweed, the surface black, relatively smooth, hilum
conspicuous, reddish-margined. Widely distributed but most
common and important as a weed in the eastern more humid
portions of the North Central States, infrequent in the western
tier. A variety of habitats, both cultivated and uncultivated
soil. Summer.

Ipomoea, Morning-glory. Our species annual. Leaves cordate with
rounded basal lobes or 3- to 5-lobed. Flowers white, purple, or blue.
Style one; stigma capitate. The sweet potato is a perennial species of
Ipomoea.
Ipomoea purpurea, Morning-glory. Leaves cordate. Cultivated
crops, corn and soybeans, and waste areas. Predominately
southern., Summer. Seeds occur in those of soybeans.
Ipomoea hedervacea, Ivy-leaved morning-glory. As above, but
leaves palmately lobed.

Cuscuta Dodder. Plants parasitic, the plant body consisting of a twining
mass of yellow, thread-like stems which send suckers into the stem of
the host plant. Flowers small, whitish, produced in dense masses.

Seeds much smaller than those of Ipomoea and Convolvulus, spheroid,

or irregularly wedge-shaped; seed coat brownish-gray with a sandpaper-
like texture. Secondary or restricted noxious in all seed laws. Through-
out region in legumes and flax, but only locally abundant.

Dodder causes the greatest amount of damage to lespedeza and is
much feared in the southeastern United States where lespedeza is an
important forage and soil improvement plant. Dodder may also be harm-
ful to alfalfa; it is less common in red clover. Dodder seeds are dis-
seminated in agricultural seed and in hay. The s e hard and capa-
ble of living in the soil for a number of years. :
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PLATE 73
Asclepias syriaca 1. Fruit x2/3. 2. Apex of plant x1/3. 3. Flower x2 1/2,
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PLATE 74
Asclepias verticillata Habit x2/3.
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PLATE 75
Asclepias tuberosa Habit x2/3,
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PLATE 76
Ampelamus albidus Habit x2/3.
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PLATE 17
Apocynum sibericum 1. Flowering branch x1/2. 2. Pods x2/3.
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PLATE 178
Convolvulus arvensis 1. Habit x2/3. 2. Variation in leaf form x2/3.

Convolvulus sepium 3. Flowering branch x2/3.
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PLATE 79

Ipomoea hederacea 1. Leaf x2/3.
Ipomoea purpurea 2. Flowering branch x2/3,
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PLATE 80
Cuscuta sp. 1. Enlarged sucker x3, 2. Plant entwined on host x2/3. 3. Flower x5.
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15. The Mint, Vervain, and Borage Families

cally it is dry, at maturity splitting longitudinally into 4 1-seeded

segments termed nutlets. These, the “seeds” of common par-
lance, are then shaped somewhat like a quarter section of an orange
with two flat sides coming together at right angles and a curving back.

There are some exceptions to this “typical” fruit type, owing pri-

marily to nondevelopment of some of the seeds. The number of ulti-
mate segments, in such cases, is then less than 4, and their shape is
not as above described.

THESE THREE FAMILIES have a common type of a fruit. Typi-

LABIATAE, MINT FAMILY

Plants usually with square stems and a strong aromatic odor.
Leaves simple, opposite, toothed or lobed. Flowers gamopetalous, ir-
regular, 2-lipped.

The Labiatae contain numerous weedy species, most of them minor
pests. It also includes a number of well-known garden herbs and
sources of aromatic oils, e.g. peppermint, sage, thyme.

Nepeta. Nepela cataria, Catnip, Catmint. Plants perennial, erect, pu-

bescent. Leaves cordate-lanceolate, dentate. Flowers in dense, inter-
rupted, terminal spikes and axillary clusters, dirty-white in appearance.
Seeds dark brown, smooth, with a pair of conspicuous white spots at the

base. Roadsides, fence rows, barnyards. Summer.

Prunella. Prunella vulgaris, Selfheal, Heal-all, Plants erect or pros-
trate. Leaves lanceolate. Flowers in short spikes, lavender, partially
concealed by broad bracts. Seeds smooth and glossy, light brown with
darker, longitudinal lines. Pastures, lawns, uncultivated areas, more

common eastern portion of range. Summer.

pl44

pla4

Teucrium. Teucrium canadense, Germander. Perennial from creeping
rootstocks. Stem erect, finely hairy. Leaves petioled, cordate-
lanceolate, serrate. Flowers reddish-lavender, in loose terminal and P145
axillary racemes. -Nutlets 2.5 mm. in diameter, ovoid or subspheroid,
covered with a network of ridges, brownish, with a very large attachment
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scar. Cultivated soil, especially bottoms, roadsides. Summer. Seeds
often encountered in seed oats.

Leonurus. Leonurus cardiaca, Motherwort. Plants perennial from rhi-
zomes. Leaves palmately lobed; uppermost only toothed. Flowers in
axillary clusters, the persistent, pointed calyx lobes becoming spiny
after flowering. Central and eastern. Waste areas and around build-
ings. Summer,

Lamium. Lamium amplexicaule, Henbit, Dead-nettle. Annual. Lower
leaves petioled; upper blades sessile and clasping. Flowers reddish-
purple, clustered in upper leaf axils. Southern and eastern. Gardens,
cultivated ground, waste areas, usually in moist soil.

VERBENACEAE, VERVAIN FAMILY

Verbena, Vervain. Plants not aromatic. Leaves opposite. Flowers in

spikes, blue or white, gamopetalous, regular or nearly so.
Verbena stricta, Hoary vervain. Plants perennial, erect, hairy.
Stems scarcely branching below inflorescence. Leaves serrate,
coarsely wrinkled and veined, densely pubescent. Flowers in
dense spikes, purple-blue, 8-9 mm. in diameter. Seeds 3 mm.
long, dark brown in color, the back covered with a network of
longitudinal ridges and cross veins. Common, pastures. Sum-
mer to fall.
Verbena hastata, Blue vervain. Perennial. A taller, less hairy,
more branching plant than the hoary vervain. Flowers bluish,
small, 3-4 mm. across, in slender spikes. Seeds about 2 mm.
in length, the back longitudinally ridged, with weak cross nerves.
Central and eastern. Pastures, waste land, open woodland.
Summer to fall.
Verbena urticaefolia, White vervain. Essentially similar to blue
vervain except flowers white, in loose spikes. Pastures, open
woodlands. Late summer.
Verbena bracteata, Bracted vervain, Prostrate vervain. Plants
annual, prostrate. Leaves irregularly lobed or toothed. Flow-
ers blue in dense, conspicuously bracted spikes. Nutlets retic-
ulate on back. Central and western. Lawns, around buildings,
trampled areas, often succeeding in dry sterile soil. Summer
and fall.

BORAGINACEAE, BORAGE FAMILY

Leaves alternate. Flowers regular. Nutlets often with tubercles or
hooked bristles.

The family contains a number of species of somewhat weedy nature,
several of which may be found in the North Central States. Only the fol-
lowing seems common enough to deserve specific description.
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Lappula. Lappula echinata, Stickseed. Plant annual, pubescent.

Leaves sessile, narrowly oblong, entire. Flowers blue, small. Fruit
splitting into 4 bnstly one-seeded nutlets. Common, pastures and hay p150
fields, roadsides. Summer. The seeds are occasional in legume and
grass seeds, usually with the barbs broken off so that the surface ap-
pears only knobby. In the field the fruits will readily adhere to clothing

or to animals.



PLATE 81

Prunella vulgaris 1, Habit x2/3.
Nepeta cataria 2. Habit x2/3. 3. Flower x4.
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PLATE 82

Teucrium canadense 1. Inflorescence and upper leaves x2/3.
Lamium amplexicaule 2. Habit x2/3.
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PLATE 83
Leonurus cardiaca Habit and basal leaf x2/3.
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PLATE 84

Verbena stricta 1. Inflorescence x2/3. 2. Opposite leaves x2/3. 3. Nutlet cluster
xT.
Verbena bracteata 4. Habit x2/3.
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PLATE 85
Verbena urticaefolia Apex of plant x2/3,
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PLATE 86
Verbena hastatq Flowering branch x2/3.
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PLATE 87
Lappula echinata 1, Fruit x7. 2. Apex of plant x2/3.
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16. The Potato, Plantain,

and Miscellaneous Families

SOLANACEAE, POTATO FAMILY

with a tube and expanded limb. Fruit a berry or capsule. Seeds

often flattened, irregularly circular with the hilum marginal, in
some kinds thicker with a mesh-like seed coat.

This large and diverse plant family not only contains many weeds
but numerous well-known cultivated plants, e.g. tobacco, Irish potato,
eggplant, tomato, peppers, petunia.

LEAVES ALTERNATE. Flowers gamopetalous, regular, tubular, or

~ Physalis, Groundcherry. Stems ascending, much branching. Leaves
petioled, ovate to ovate-lanceolate. Flowers pale yellow with a purplish 155
center. Fruit a berry enclosed by the bladdery-inflated calyx. Seeds 4
golden-yellow, usually nearly symmetrical in outline, the hilum located
in a small notch in the middle of one of the edges. The seed coat is typ-
ically finely bumpy, appearing somewhat as if sugar-coated. Some
kinds, however, have less distinctly roughened coats and are easily con-
fused with those of horsenettle (see below). The seeds are not infre-
quently found in those of small-seeded legumes and forage grasses.

The ground cherries are rarely encountered in cultivated soil but
are usually seen in grassland, along roadsides, etc. Several kinds occur
in the North Central States. These include both annual and perennial
species. Some kinds are densely sticky hairy and are called “clammy
ground cherries.” Others, usually with longer, narrower leaves, are
less pubescent and may be termed “smooth ground cherry.”

Solanum. Plants diverse in appearance. Fruit a berry, not enclosed in
a husk as above, in one species spiny.

. Solanum cavolinense, Horsenettle. Plants perennial from
creeping roots, spiny. Leaves shallowly lobed, often oak-like
in appearance. Flowers white or lavender with a yellow center.
Fruit a yellow berry. Seeds irregular in outline, the margin
frequently angled, faintly roughened by low curving ridges.
Primary noxious or prohibited in most states. Widely distrib-
uted but major importance primarily in eastern and southern
portion of range. Nearly all habitats, spreading aggressively
from roots.

pl57
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Solanum elaeagnifolium, White horsenettle. Similar to horse-
nettle; leaves narrower, sinuate-margined, white-hairy. Nox-
ious in several southern and western states, entering the North
Central States only in the extreme southwest.

Solanum rostratum, Buffalo bur. Plants annual, very spiny.
Fruit a dry berry enclosed by a spiny covering (the calyx).
Seeds blackish, the surface honeycomb-like in appearance.
Principally uncultivated soil, about buildings, feed lots, over-
grazed pastures, roadsides, etc. More common southwest.
Summer,

Solanum nigrum, Black nightshade. Plants annual, not spiny.
Leaves ovate, wavy-margined. Flowers white, small. Fruits
small berries, purple-black when mature. Cultivated soil and
waste areas. Summer and fall. The unripe (green) berries
and foliage may be poisonous.

pl56
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Datura. Datura stramonium, Jimson weed. A rank, often tall annual.
Leaves shallowly lobed. Flowers trumpet-shaped, large, 1-2 d.m. long.
Fruit a large, spiny capsule. Fertile soil, around buildings, feed lots
and waste areas. Primarily southern. Summer.

pl59

SCROPHULARIACEAE, FIGWORT FAMILY
Leaves alternate or opposite. Flowers gamopetalous, irregular in
most genera (but not in Verbascum). Fruit a capsule.

Verbascum, Mullein. As described below.
Verbascum thapsus, Mullein, Torch plant. Plants biennial, tall

p160 (1-2 m. if well developed), densely woolly. Flowers in a ter-
minal spike, regular, yellow. Fruit a capsule. Seeds very
small, less than 1 mm. in length. Dry sandy soil, pastures and
waste ground. Summer.

160 Verbascum blattaria, Moth mullein. Biennial, but smaller than

above and not woolly. Flowers in a loose raceme. Mostly
eastern.

Linaria. Linaria vulgaris, Yellow toadflax, Butter-and-eggs. Perennial
from creeping rootstocks. Stems closely leafy with sessile, strap-
shaped blades. Flowers yellow and orange in terminal racemes; co-
rolla with a conspicuous backwards-pointing spur. Seeds circular,
“scale-like,” black. Usually in uncultivated areas. Northeast.

plél

Veronica, Speedwell. Several small, low or creeping, annual or winter
annual species. Lower leaves opposite; upper often alternate. Flowers
(in our species) very inconspicuous in leaf axils, blue or white. Fruits
heart-shaped with notch at top. Garden<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>