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PREFACE

The main object for the presentation of this paper is
to make available practical general knowledge relative to the
larger aquatiec plants--knowledge based upon notes gathered
through the suthor's personal observations, The desirable
and undesirable qualities, with the relative values for each
plant, are given with the hope that they may be of some aid
in selecting plants with which to stoeck a pond.

Owing to the limited time and extra expense involved,
it was impossible to visit distant locelities more than
once, On these trips it was necessary to cover several
localities each day. Thus the author has been obliged to
ignore seasonal and weather changes. At times, the collect-
ing of these plants was seriously handicapped by high water.
No doubt, under these circumstances, some plants have been
overlooked. This cbservational work was carried on chiefly
during the summer and fall of both 1935 and 1936. Howsever,
the results of previous observations, extending over a period
of years, have also been ineluded.

The writer wishes to express his grateful appreciation
to those who have helped him in various ways during the
preparation of this paper. He is particularly indebted to
Professor C. E. Sanborn for his valuable suggestions and
advice; to Dr. G. W. Prescott of the Albion College, Albion,
Michigan; Dr. J. M. Greenman, Curator of the Herbarium,
Missouri Botaniecal Garden, St. Louis, Missouri; Dr. C. A.

Weatherby, Assistant Curator, Gray Herbarium, Harvard
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University, Cambridge, Massachusetts; Mr., C. E. Ogden of the
Gray Herbarium, Harvard University, Cambridge, Massachusetts;
Dr. E. J. Alexander, Assistant Curator, the New York Botan-
ical Garden, New York City, New York; and Professor Robert
Stratton of the Botany Department, Oklahoma Agricultural and
Mechanical College, Stillwater, (Qklahoma, for ald on the
identification of plant specimens and for valuable criticism.

Most of the photographs were made from specimens col-
lected by phe writer; however, some were made from material
previously éollacted by other workers. The writer is in-
debted to the botany departments of the University of
Oklahoma at Norman and the Agricultural and Mechanical
College at Stillwater, for the use of their herbarium speci-
mens and for the privilege of photographing them. He is
especially grateful to his wife, Lillian Marie, for Ler ald
in developing and printing these photographs, to his father
and to his late sister, Mary Adelaide Spicer, for the
assistance which they gave him in gathering the plants. To
the memory of his sister this work 1s dedicated.
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DISCUSSION OF ECONOMIC VALUES
INTRODUCTION

In order to understand fully the part played by the
larger plants in fish life, a thorough study should be made
of the long chain of relations which connects aquatic plants
and animals. In this chaln larger aquatic plants constitute
an important link. The latter form a link in the line of
food relations that extends from the water and the soil to
the higher fishes. Directly or indirectly plant 1life is
necessary to the support of fish, As long as a good food
supply is maintained the fish will continue to inerease. It
is to all of the aquatic plants that one must turn for the
upkeep of this food supply.l

Since tﬁe larger aquatic plants are so important for
their food value as well as for other functions, the follow-
ing discussion is devoted to them. To simplify matters and
to enlighten the reader, a description of each plant has
been placed upon a separate page accompanied by a photograph
of the plant and a map showing its distribution in Oklahoma.
In determining this distribution, plants collected by others
and placed in the herbaria located at the Oklahoma Agricul-
tural and Mechanical College at Stillwater, and at the Uni-
versity of Uklshoma at Norman, are designeated by the letter
'0'; plants in the author's personal c¢ollection, by the
letter 'P'; plants observed by the author together with

1l R, J. Pleters, The Plants of Western Lake Erie with
Ubservations on Their Distribution, pp. 483-526.
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others, by the letter 'X'.

In the study of each plant the following properties
have been considered:

General habitat---The fluctuating water conditions
found in Oklahoma make it difficult to classify aquatic
plants according to their relative positions in respect to
the water line. However, a rough grouping as to their
places of growth will give some idea as to the particular
situation of each plant. These groups interlap, especially
when competition is low, making a sharp line of demarcation
impossible. The following groupings give approximate loca-
tions: (1) Water's edge---Water-socaked soil to soil covered
with water to a depth of eighteen inches. (2) Shallow water
---30il covered with water from a film to a depth of three
feet. (3) Deep wster---Soil covered with water from two
feet to ten feet in depth.

Growth type---In considering the different growth types
five general classifications were used. (1) Floating---The
major portion of the- plant, including vegetative and repro-
ductive structures, floats freely on top of the water. (2)
Wholly submersed---Vegetative and reproductive structures
all appear under water. (3) Partially submersed with float-
ing leaves---Vegetative structures are found below water,
leaves floating on water, and reproductive structures either
above or below water. (4) Partially submersed with aerial
leafy stems---Vegetative structures are found below or

above water in an upright position with reproductive struec-



tures above water. (5) Sometimes submerged with aerial
leafy stems---The plant generally grows on land at the
water's edge but sometimes is submerged during times of
high water.

Shade---Values for shade are given the plant according
to the manner in which it shields the water, and the life
therein, from the rays of the sun. It should be understood
that plants whose foliage completely shades the water are
undesirable since they seriously lower the oxygen content
of the water.

Food---Since most of the food of the game fish consists
chiefly of the smaller fish and aquatic animasls we cannot
classify the larger aquatic plants directly as food for
desirable pond fish. However, there are some fish such as

the blackhead or fathead minnow, (Pimephales promelas), and

the golden shiner or roach, (Notemigonus crysoleucas), that

feed directly on the lower forms of plant 1ife2 and possibly
on the fragments and tender shoots of the larger aquatics.
This is also true of the lower forms of aquatic animal life
such as the insects and entomostraca. Food ratings are
given on observed relative tenderness of the plant with
consideration given also to animal 1ife found on it.
Ornamental properties---These ratings are based on the
appeal which the color, fragrance, and other aesthetic

qualities of the plant made to the author.

2 H. 8, Davis and A. H. Wiebe, Experiments in Black Bass and
Other Pondfish, p. 185.



O0xygenator---For ratings on value as oxygenators the

following graphs by L. S. Roach and E. L. wickliff are

inserted.
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In the accompanying graphs, showing the dis-
solved oxygen in Buckeye Lake, the oxygen has Dbeen
plotted in three time groups. All oxygen samples
teken between 6:30 and 10:30 A.M. are placed in the
A.M. groups, all samples taken between 10:30 A.M.
and 1:30 P.¥. are placed in the Noon group, and all
samples taken between 1:30 and 6:30 P.M. are placed

in the P.M. group.

The oxygen has been plotted for both surface
and the bottom water in (1) open water, where no
coarse vegetation was in evidence, (2) water with
abundant (choked) submerged vegetatlon (mostly
geratophyllum) and (3) water with abundant sub-
merged vegetation and covered with a surface veg-
etation (mostly Wolffia punctata). It has been
estimated by Dr. Lawrence E. Hicks of the United
States Soil Brosion Service that over a million of
these small Wolffias cover a square yard of water.

Exemination of the graph glving the dissolved
oxygen in the open water shows the tremendous vari-
ation in the gquantity of oxygen in the same lake on
different days during the same month. It also
indicates that the amount of oxygen in the surface
water is greater than that in the bottom water and
tends to show that the average amount of oxygen is



greater in the P,M, samples than during any other
time of the day.

Examination of the graphs illustrating the
amount of oxygen in water choked with submerged
vegetation shows the same marked variations in the
daily samples. These graphs also show the ilncrease
in oxygen during the noon and P.M. samples over the
A.M. samples. The bottom oxygen, of course gener-
ally falls below that of the surface.

The graphs indicating the dissolved oxygen in
water choked with submerged vegetation and covered
with the surface vegetation are scanty but inter-
esting. The same general rise in amount of oxygen
is noticeable in the P.M. over the A.M. and Noon
samples. In every case but one, the surface oxygen
is higher than that of the bottom. The average of
all samples taken under the surface vegetation in
protected areas however, was only 0.2 ppm.

In a few areas where the breezes had a chance
to ripple the water, samples were taken to deter-
mine the amount of oxygen under surface vegetation
which was not so protected from the wind action.
The average oxygen mounted to slightly over 2 ppm.
This is another point in favor of removing the
embankments thrown up by the dredge whereon cat-
tails and rushes now abound.

Averages have been made of all dissolved oxy-
gen in these three situations and the data are
presented graphically. The average quantity of
dissolved oxygen in the open water amounted to 5.5
ppm., as opposed to about 4.3 ppm. in water choked
with submerged vegetation and 0.2 ppm. in water
choked with submerged vegetation and covered with
surface vegetation.

The graph showing the amount of dissolved oxy-
gen for a thirteen hour period in open water as
compared to water with submerged vegetation presents
some interesting information.

The fundamental similarities in the rise and
fall of oxygen in both situations are to be noted,
a low point being noticeable at daybreak (about 5
A.M.) and a high point at 3 P.M. The difference in
the minimum and maximum quantities of oxygen in the
vegetation are extreme. At daybreak the oxygen
ranged between one tenth to fifteen hundredth parts
per million. In the middle of the afternoon the
dissolved oxygen had risen to twelve parts per
million
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The effect of the night on dissolved oxygen

in the vegetated areas is evident. If the con-

ditions of the night were to be continued by a dark
cloudy day the results on fish life are obvious.

As it were, many fish were observed swimming at the
surface of the water during the time these morning

samples were taken. It so happened that aomg open

water was available for them at the surfacs.

The plant's value as an oxygenator has been determined
more or less by its growth type, assuming that plants which
grow wholly submersed or nearly so, are the best oxygenators;
those partly submersed with few fleoating leaves, fair; and
those with floating leaves as poor oxygenators.

Ability to increase fertility of wat er---Since most of
the fish food is derived indireectly from the vegetable
plankton that float in the water and since these organisms
can receive the necessary elements only from their surround-

ings, it is of the utmost importance that these elements be

3 L. S. Roach and E. L. Wickliff, Relationship of Aguatic
Plants to Oxygen Supply, and Their Bearing on Fish Life,
pPp. 372-374.



present in the water. The larger rooted aquatic plants
probably play their most important role in this manner. The
following quotation bears out this statement:

These rooted aquatics are important contrib-
utors to the plankton food supply, because when
living they organize matter that may be used as
food and in death they vield important ssalts and
organic substances to the water. Artari (1901)
finds that certain algee prefer organic nourishment,
and it is quite possible that many of the forms so
abundant on wounded and decaying portions of the

larger plants derive considerable nourishment
therefrom.

The plant's rankness of growth, and the fact that it is
a rooted or unrooted plant is used to determine its im-
portance.

Ability to prevent silting and erosive wave action---
This value is based upon the following qualities: sturdiness
of stem, place of growth, relative height, presence and
positicn of matted rhizomes and the soil binding qualities
of the roots. In general, the ability of the plant to re-
tard the movement of the water determines its importance.

Protection---Large fish éat the small fish, the small
fish eat the fingerlings and the fingerlings eat the fry.
These smaller fish are also sttacked by other animals, such
as the turtle and sneke. The protective valuve of the plant
varies somewhal with the size of the plant and the size of
the fish. Small fry need a plant growth that is more or
less closely matted. More open vegetation of a sturdy

nature is desirable as the fish grow older. This gives the

4 R, H, Pond, The Biological Relation of Aquatic Plants to
the Substratum, p. 522.
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small fish more freedom of movement and still keeps it from
being an easy prey of the larger fish.

Drouth resistance---The spring and summer of 1936
offered an excellent opportunity to determine the ability of
a plant to withstand drouth conditions since this period was
the most severe of any on record. Ratings on drouth resist-
ance are based on the plant's ability to remain alive at low
weter during the dry weather and to resume normal activity
when conditions permit.

Water clarifying qualities---These qualities are
determined by the rapidity with which water in ponds con-
taining the plant clarifies as compared with ponds in the
sane locality thet do not contain the plant.

Tolerance for turbidity---Ratings are founded upon the
ability of the plant to withstand the muddying action of our
lakes and streams.

The families are listed in natural sequence according
to their genetic relationships with generic and specific

names respectively arranged in alphabetic order.
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Hydrodictvaceae
Hydrodictyon

BEvdrodictyon preticulatum (L.) Lagerheim

Genﬁml habitatr « » ® & & & s ® & 8 ® & & = = .Shailow water

Growth tYPe « o« ¢« ¢« ¢« ¢« ¢ ¢ o« o« « = .o o o ¥holly submersed

RELATIVE VALUES IN ¥ISH CULTURE
Shad® . ¢ ¢« ¢« s « « « s ¢ s s s o s a « » s s s » » o » pooF
FOOde o o o o ¢ o o o s o 8 o o ¢ o s s o« oo s o« o+ o goOd
Orpamental propertles . « ¢ « ¢« ¢ ¢« ¢ ¢« ¢« ¢ ¢ s o « o » falr
Value as QN OXYRONALOTs o« o ¢ ¢ « o« ¢ ¢ o o« o o o o o « good
Ability to increase fertility of water. . « « « « « « « poor
Ability to prevent silting and erosive wave action. . . poor
Protection fOr FYV. « ¢ ¢ ¢ v ¢« ¢ ¢ o s ¢« o ¢ ¢ o s « » NONG
Protection for fingerlings and growinz fish . « « « « . nONe
Drouth resistance® « ¢« ¢« ¢ ¢« o« o« 2 o s ¢ s ¢ &« o « » sunknown
‘ater clarifying qualities. « o« ¢ ¢+ ¢« « « ¢« ¢« « « » ounknown

Tolerance for turbidity e ¢« » o s s o o« » o s o o » suUunknown
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UISTRIBUTION AND ECONOMIC INPORTANCE

Characeae
Chara (Stonewort Family)

Chara fragilis Deavaux.

General habitat . . . . . . . . shallow water and deep water

Growth t7pe ¢« ¢« ¢ ¢« « 2 2 ¢ ¢« o« o« « « » « » wholly submersed

RELATIVE VALUIS 1IN FISH CULTURE
Sh8d® ¢ ¢ ¢ « o « ¢ s« s 5 ¢ o s o « o« s o s » o & s o « poor
FOOde ¢ ¢ ¢ ¢ ¢ o o o o 60 « ¢ o 06 o o o o s s o s o o good
Ornamental properties . . « + ¢« ¢« ¢« ¢« ¢« ¢ ¢ ¢« o ¢« « « « pooOr
Value 88 an OXygenabtor. « o« « o o« o = s » o o » « « » o« good
Ability to increase fertility of water. . . . « . . . . fair
Ability to prevent silting and erosive wave action. . . poor
Protestion L0r fRY. ¢« + o o s o & w s & » o 2% o« = » » PHAP
rrotection for fingerlings and growing fish . . . . . . poor
Drouth resistance . . « « =« + o ¢ ¢« ¢ a« o « o « « » oJunknown
Vater clarifying qualities. . « ¢« ¢« ¢« ¢« ¢ ¢ ¢ ¢« « o ounknown

Tolerance for turbidity . « ¢« « ¢ ¢ ¢« ¢ ¢ ¢ « « « « Junknown
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ULSTRLEUTION AND ECONOMIC IMPORTANCE
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Charscesae
Chara (Stonewort Family)
Chera sejuncta A. Br. ?

General hebitat . shallow water and deep water

Growth type « « « ¢« ¢« o o« ¢« o ¢ « ¢ o« « « o Wholly submersed
RELATIVE VALU=S 1IN FISH CULTURE
Bhod® o o 5 o » v & & w3 & % 0% & @ 6% ¢ =« & o o POOF
POOA: ¢ o s o o ¢ ¢ ¢ ¢ s o s o a6 oo 0 o 0 o ¢ » o o go0d
Ornamental properties « ¢« « ¢« ¢ ¢« ¢ ¢« o« ¢« o« ¢ o o « &« o« poor
Value a8 8n OXyEZena8tOT.s ¢ o« o o o o o o o s o o « » « » good
Ability to increase fertility of water. . . . « « . . . fair
Ability to prevent silting and erosive wave action. . . poor
Proteotion LOor fT¥: +» o o + o o s s o o s s s » o« & & » Taly
Protection for fingerlings and growing fish . . . . . . poor
Drouth resistance . « + ¢« ¢ ¢« ¢ ¢ ¢« « ¢ &« ¢ ¢ « « «» sunknown
Vater clarifying qualities. . . « ¢« ¢« ¢« ¢« ¢ ¢« . » . Junknown

‘f'olerance for turbidity .

Ldanknown
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DISTRIBUTION AND ECONOMIC IMPORTANCE

Characeae
Chara (Stonewort Family)
Chara vulgaris L.

General habitat . . . . + « . . shallow water and deep water

Growth tyPe o o o o« o o o o « o ¢« o« « o o o Wholly submersed

RELATIVE VALUES IN FISH CULTURE
BHAED ¢ & o o 5 o v ® B w e B E E W o e e e e e POOT
FOORs o o o o o 3 o 4 & & & & & & » o & 5o o & o » 3 good
Ornamental properties . . .+ « ¢« « ¢« ¢« ¢« ¢ o « o« » « « o« POOT
Value as an OXyEenNator. . « o « o « o « o o = o » « o« o good
Ability to increase fertility of water. . . « ¢« « « « . fair
Ability to prevent silting and erosive wave action. . . poor
Protection fOr fIry. o« « ¢ ¢ o« ¢ o o ¢ o o ¢ o o« o« o« o« o fair
Protection for fingerlings and growing fish . . . . . . poor
Drouth resistance « . « « « + ¢« « « « « « ¢« « « o« « Junknown
Water clarifying qualities. « « « =« ¢« ¢« ¢« ¢ ¢« « + + Junknown

Tolerance for turbidity « « « =« « ¢« ¢« ¢« ¢« ¢ &« « « « ounknown
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DISTRIBUTION AND ECONOMIC IWPORTANCE
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Fontinalacease
ontinalis (Long-stemmed water moss)
Fontinalis povee-anglise Sulliv,
General habitat « ¢+ ¢« ¢ ¢« ¢ ¢« ¢« ¢ ¢« ¢ ¢« « « « sShallow water

Growth type.. « « ¢+ ¢ s o ¢« ¢ o « s &+ « «» » Wholly submersed

RELATIVE VALUTS IN FISH CULTURE
Bhade « « s s ¢ o o s o o 5 604 5 o5 2 o8 & s & o '« POOF
FOOLis s o s o % 6 » 6.9 a & & o8 o o 4 & s % & & » & « Paiy
Ornamental properties . « « « o ¢ « « 2 « « o o ¢« o « o fair
Value as an oxygenator'. « « « « « « o o « s s o o« » » o« Talr
Ability to increase fertility of water. . . . . . « . . pooT
Ability to prevent silting and erosive wave action. . . poor
Protection for fTye o« ¢ o ¢ ¢« o ¢ ¢« o ¢« s o« s & o o « « POOYT
Protection for fingerlings and growing fish . . . . . . poor
Drouth resistance « « « ¢« « ¢ « ¢« ¢« ¢ « s« « ¢« ¢ « . Junknown
later clarifying qualities. « o« ¢« « ¢« « ¢« ¢« ¢« « « « Junknown

Tolerance for turbidity « « ¢« ¢+ ¢« ¢« ¢ ¢ ¢ e« ¢« « « « Junknown



DISTRIBUTLIOH AND ECONOMIC I1IMPORTANCE

Marsileaceae

Marsilea L.
Marsilea quadrifolia L.

Genel‘al h&}‘f tat . - - . . . . - . - . - . .

.8hallow water

Growth type . . . . partially submersed with floating leaves

RELATIVE VALUES IN FISH CULTURE

BHG8E . & v s v v w ¥ 5 & & & % & o & @ ®

FOOd: s & o 8 & o % % & & & & & & @ & & &
Ornamental properties . . . « ¢« . ¢ ¢ ¢ o« &
Value as an oxygenator. « . ¢« « « o ¢ « « o
Ability to increase fertility of water. . .
Ability to prevent silting and erosive wave
Protection fOor fIy. « ¢« ¢« ¢ ¢ o o o o o o o
Protection for fingerlings and growing fish
PDrouth resistance . « « ¢ ¢ ¢« ¢ ¢ s o o ¢ &

Water clarifying qualities. « « ¢« « ¢ &« o &«

Tolerance for turbidity . . . . . ¢« « « « .

fair
fair
fair
poor
fair
fair
fair

poor

.unknown

Junknown

unknown
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DISTRIBUTION AND ECONOMIC IMPORTANCE
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Typhaceae (Cat-tail Family)
Typha (Tourn.) L. Cat-tail Flag
Typha angustifolia L.

General habitat . . . . « . . water's edge and shallow water

Growth type . . .partially submersed with aerial*leafy stems

RELATIVE VAILUZS IN FISH CULTURE
BBABE o o o 0 & ©iv ® 2 o9 b R b B @ @B e ow oy 4B #TEAE
FOOAQe o o o o ¢ o o « o o s o » o s s o s o« s o o s « « poor
Ornemental properties . « « o+ ¢ ¢« « o « ¢ ¢ o ¢ o » o o fair
Value as an oxygenator. + « . ¢« ¢« « « « o« s « o« s« « » » poor
Ability to increase fertility of water. . . . . . . . . fair
Ability to prevent silting and erosive wave action. . . good
Proteotion T'eoxr LV, o o & o % & o & o %5 8 & & & & ¢ » » I'skp
Protection for fingerlings and growing fish . . . . . . fair
Drouth resistance . « « « o« ¢« ¢ ¢ ¢ o o o« ¢ o« » s« o« » o good
tiater clarifyine qualities. « ¢« « ¢« ¢ ¢ ¢ ¢ ¢« ¢« « « unknown

Tolerance for turbidity . . ¢« ¢« ¢« ¢« ¢« ¢ ¢« ¢« « ¢ « « oUnknown
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Typhaceae (Cat-tall Family)
ha (Tourn.) L. Cat-tell Flag
Typha latifolia L. (Common Cat-tail)

General habitat . . . « . . . water's edge and shallow vwater

Growth type . . .partislly submersed with aerial leafy stems

RELATIVE VALUES IN FISH CULTURE
Shad® . o ¢ o« o« ¢« o o o o o o a o s s s « o« s s o o s » fair
FOoOde o« o ¢ o o ¢« o « o o o s s o o o s s s s o« o « o » poor
Ornamental properties . o o = 5 « ¢ & + 2 @ & & o« e LALIY
Value as an oXygenadtor. « « « « « « « o« o « =« » »« « o s« poor
Ability to increase fertility of water. « « « ¢« « « « o fair
Abllity to prevent silting and erosive wave action. . . good
Proteetion T LXV. « s s s o 3 & 4 & o » ¢ & & o » » o THIF
rrotection for fingerlings and growing fish . . . . . . fair
Drouth resistance . « « o ¢ « ¢ 2 ¢ ¢ ¢ o 2 o« o =« « = « gOO4
Water clarifying qualities. . « ¢« ¢« ¢« ¢« ¢« ¢« ¢« « « « Junknown

Tolerance for turbidity . . « ¢ ¢« ¢« ¢ ¢ ¢« o o« « « « Junknown
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DISTRIBUTION AND ECONOMIC I1LPORTANCE
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Sparganiaceae (Bur-reed Family)
§%&r§g§£um (Tourn.) L. Bur-reed
~ Sparganium emericanus Nutt.

General habitat . . . . . . « « + . + ¢« « « « . Water's edge

Growth type . . .partially submersed with serial leafy stems

RELATIVE VALUES IN FISH CULTURE
BREA® & ¢ & o 5 & % o % s » o8 % % & ¢ 5 ¢ a v« o Talyr
FOMs o 5. 4 @ 6 % 0 % % b & 8 @ 88 & @ 8B & « 8 é & #DOOP
Urnamental properties . . . « . + &« ¢« ¢ ¢ ¢« ¢ ¢ + +» « o Talr
Value @s 8n OXYReNALOrs « o « » o & « o o o o« o « « » «» poOOYT
Ability to increasc fertility of water. . . . . . . . . fair
Ability to prevent silting and erosive wave action. . . fair
Protootion Lo €PY. o c ¢« ¢« s v 4 & o 5 ¢« % & & 3 » « « Taip
Protection for fingerlings and growling fish . . . . . . poor
Drouth resistance . . « « « ¢« ¢« ¢ ¢« ¢ ¢« =« « « « » o+ ounknown
Water clarifying qualities. . . . . « . . . . . . . Junknown

Tolerance for turbidity . « ¢« ¢ ¢ ¢« « ¢« ¢« ¢« ¢« « « « Junknown
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DISTRIBUTION AND ECONUMIC IMPORTANCE
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Naladaceae (Pondweed Femily)

Naias L. Naiad
N. flexilis (%illd.) Roetk. & Schmidt

General hebitat . « « ¢« « ¢+ « « shallow water and deep water

Growth tyD® « « ¢ ¢« ¢ ¢ « 2 o « o« « o o « o« Wholly submersed

RELATIVE VALUES IN FISH CULTURE
Shade « ¢« ¢« 4 o« s ¢ o o o o ¢« o o ¢ o « s « s o o s » o fair
POoOha s % 6 'a & & 6 % % o .6 @ & 9 & & % o & & & % & .4 o E00d
Ornamental properties . « « ¢« ¢ ¢ ¢« ¢ ¢ ¢« ¢ ¢« ¢ ¢ ¢ o o fair
Value as an oxXyZenator. « « o « « =« « « o « o« « o « « o 2004
Ability to increase fertility of water. . « ¢« ¢« ¢« « . « good
Ability to prevent silting and erosive wave action. . . fair
Protection Tor TV o o o s & o &« 2 s o o s ® & » &« s o QOO4
Protection for fingerlings and growing fish . . . . . . fair
Drouth resistance . « « « ¢« ¢« ¢ ¢« ¢« ¢ ¢ « ¢« ¢« « s «» Junknown

Water clarifying qualities. « « ¢« ¢ ¢ ¢ =« ¢« ¢« ¢« « « sunknown

Tolerance for turbidity . . « ¢« ¢« ¢« ¢« ¢« ¢ ¢« ¢ ¢« « « Junknown
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DISTRIBUTION AND ECONOMIC IMPORTANCE
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Naiadaceae (Pondweed Family)
Naias L., Naiad

Naias guadalupensis (Spreng.)

General habitet . . . « . « «. . shallow water and deep water

Growth type « « o ¢ ¢ ¢« ¢ « o o o ¢« « s« «» « Wholly submersed

RELATIVE VALUZS IN fISH CULTURE
Shade o« « . ¢ ¢ ¢ o o o o o 4 o o s 6 s s o s o o o « o fair
FOOQe ¢« ¢ « o o s ¢ o 6 s e« & o a o« » « o« o » » a s o+ » goO0d
Ornamental properties ... « ¢« =« ¢« ¢« ¢« ¢« ¢ o« ¢ « « » « o fair
Value as 8N OXYZeDALOTs ¢« o o = ¢« ¢ o o o o« o o o« o o «» good
Ability to increase fertility of water. . . « « « . .+ . good
Ability to prevent silting and erosive wave sction. . . fair
Protection Ior LIV o s & a s ¢ a6 & % o 8 ¢ & » 3 s ¢ 2004
Protection for fingerlings and growing fish . . . . . . fair
Drouth resistance . « + o« « = s« ¢ o s« ¢ o o « o« « o Junknown
Water clarifying qualities. . ¢« ¢« ¢« ¢« o ¢ ¢« « « « « Junknown

Tolerance for turbidity « « « ¢« ¢« o« o « « &« o » « «» Junknown
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DISTRIBUTION AND ECONOMIC IMPORTANCE
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Naisdaceae (Pondweed Family)
Potamogeton (Tourn.) L. Pondweed
Potamogeton gmericanus C. & S.

General habitat . . « « « . . . shallow water and deep water

Growth type . . . . partially

RELATIVE VALUES

submersed with floating leaves

IN FISH CULTUERR

Shade « ¢ « o o o o« o o o a s o o o o o a s
FOOAe ¢ o ¢ o o o o a ¢ o o o 8 a 5 o o o o
Ornamental properties . . « ¢« o o ¢ ¢ o o &
Value as an oxygenator. « o« o o o « « ¢ o o
Ability to increase fertility of water. . .
Ability to prevent silting and erosive wave
Protection TOX IY¥e o ¢« & o ¢ .8 & & & & &
Protection for fingerlings and growing fish
Drouth resistance . « « « « ¢ o o v« o o o &
Water clarifying qualities. « ¢ « ¢« ¢ ¢ o &

Tolerance for turdbldity « ¢« o ¢« ¢ = ¢ « ¢ o

action.

good
poor
fair
poor
good
fair
good
fair
.unknovn
.unknown

. unknown
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DISTRiIBUTION AND ECONONIC IMPORTANCE

{acracra

T Naiadaceae (Pondweed Family)
Potamogeton (Tourn.) L. Pondweed
Potemogeton crispus L,

General habitat . . . . . « « «+ shallow water and deep water

Growth TyPe o« « ¢ ¢« o« ©« o« o« o ¢ o o« & o « o Wholly submersed

RELATIVE VALUES IN FISH CULTURE
Shade « ¢ « ¢ ¢ ¢ ¢ o s s s s 6 s o ¢« o o« s a s o o o o falr
FOORe ¢ ¢ ¢ o o o ¢ o o o s o6 ¢ s 8 a0 o s ¢ s o s o good
Ornamental properties . . « . «+ . « ¢« ¢ 2 ¢« ¢« « » + +» . fair
Value as an oxygenator. . « « ¢« ¢« ¢« « ¢ o o o « « =« « o« good
Ability to increase fertility of water. . . . . . « « . good
Ability to prevent silting and erosive wave action., . . fair
Proteotlon Lor TrY.: o s o v o o % & a # & % o » & o » « good
Protection for fingerlings and growing fish . . . . . . fair
Drouth resistance . . « ¢ ¢« ¢ o ¢+ » s ¢ « &« o« « o« « oJunknown
“ater clarifying qualities. . . . . . . . ¢« ¢« « « . ounknown

Tolerance for turbidity . . . « . « . ¢« ¢« « + + + . .unknown
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Naiadaceae (Pondweed Family)
Potamogeton (Tourn,) L. Pondweed

Potamogeton dimorphus Raf.

General habitat . . . . . . . . shallow water and deep water

CGrowth type « « . . partially submersed with floating leaves

RELATIVE VALUES IN F1SH CULTURE
Shede o« o « « o o o « s a 2 . « a =« w & s » =« o« s s o o TAlr
FOORs o v+ 6 o % 5 s o 5% o & 8@ @ 2 & ® & & @ @ © « LS008
Ornamental properties . « « « ¢ ¢ ¢ 2 « ¢ o o o o « o o fair
Value as an oxygenator. . . « « « + « ; e o s o o « o o fair
Ability to increase fertility of water. . . . . « . . . @oo0d
Ability to prevent silting and erosive wave action. . . fair
Protection faPr LTIV & o & 4 & » o & & 5 @& % » 5 & & & «go0d
Protection for fingerlings and growing fish . . . . . . fair
Drouth resistance . . . . . « ¢« + ¢« ¢« ¢+ o« ¢« ¢ « « « Junknown
Water clarifying qualities. . . ¢« « « ¢ ¢ ¢« ¢ « « o unknown

Tolerance for turbidity . . « « + » ¢« ¢ =« ¢« ¢ « . . Junknown
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DISTRIBUTIUN AND ECONOMIC I1MPORTANCE

(NinG FISHER

Naiadaceae (Pondweed Family)
Potamogeton (Tourn.) L. Pondweed
Potamogeton foliosus Raf.

General habitat . . . « + « « . shallow water and deep water

Growth tyPe « ¢« o« o« o ¢ « o o« o s o o & « o Wholly submersed

RELATIVE VALUEZS IN FISH CULTURE
SHEd@ o« o o« ¢ « = o & » ® s & & o 6% & & » 8 & o o & SALP
FOOde ¢ ¢ o o o o « o o ¢ 6 o o o« o o s s o s s o o o » gOod
Ornamental properties . « . « o 2« « s o o« 2 s o a o« » » falr
Value 88 an oxygenator. « « ¢« « o o« o o o« s o ¢ o o o o« good
Ability to increase fertility of water. . « « « « « « « g00d
Ability to prevent silting and erosive wave action., . . fair
Protectlon fOI fIVe ¢ + o ¢ =« o o 2 ¢ o« ¢ o « o s+ o » » good
Protection for fingerlings and growing fish . . . « . . falir

Drouth resistance « « ¢« ¢ ¢« ¢« ¢ ¢ ¢ ¢« = « ¢ ¢« ¢« « « sunknown

Water clarifying qualities. . ¢« « ¢« ¢« ¢« ¢« « « » « « Junknown

Tolerance for turbidity « « ¢« ¢« ¢« ¢ ¢ ¢ ¢« ¢ « « « + unknown



DISTRIBUTION AND ECONCIIC IMPORTANCE
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Nalsdaceae (Pondweed Family)

Potamogeton (Tourn.) L. Pondweed
Totamogeton hybridus Michx

General habitat . ¢ & ¢« « ¢ ¢ ¢ ¢« ¢« ¢« « « « « o8hallow water

Crowth type . . . . partially submersed with floating leaves

RELATIVE VALUES IN FISH CULTURE
Shade « « o ¢ o o« ¢ o o s ¢ o 5 26 s o s 6 o0 o s o » falr
FOOB:s o ¢ o« a o a s o 5 o s o s o o s s 8 s o« » s » o o 28lP
Urnamental properties . « ¢« ¢« ¢« ¢« ¢ o ¢ ¢ ¢« ¢ ¢« ¢« ¢ & o Tair
Value a8 an oxygenator. . + « ¢ ¢ s ¢ « s« s o » ¢ &« ¢ o» fair
Ability to increase fertility of water. . « « ¢« « « « « fair
‘Ability to prevent silting and erosive wave action. . . fair
Protectlon fOr Y. o« o o ¢ o @« o s o« o« ¢ o« o o« o« » o+ o« Tair
Protection for fingerlings and growing fish . . . . . . poor
Drouth resistance . . « « « ¢« o « o ¢ o s ¢« « & o o« sunknown
Water clarifying qualities. « « ¢ ¢« ¢« ¢« ¢ ¢ o « « « unknown

Tolerance for turbidity « « ¢« ¢ « « ¢« ¢« ¢ « ¢ « « « Junknown
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Naladaceae (Pondweed Family)
Potamogeton (Tourn.) L. Pondweed
otamogeton lucens L.

General habitat . . . . . . . . schellow water and deep water

Growth t¥De « o ¢ o « o ¢ 2 o o« o« ¢ e« « o o« Wholly submersed

RELATIVE VALU%S IN FISH CULTURE
Shad® o ¢ ¢ o ¢ o ¢ s & o ¢ o0 o 46 & ¢« & o5 &« o o v L0LP
POOA, o s s o 5 o = 4 s o ¢ o & 6 6 6@ 69 o9 s a s & falr
Ornamental PIOPertion . « « ¢ o ¢ o o o o ¢« o © o o « o« fAlr
Value 8s an oxXygenator. . « « o ¢ ¢ o o » « o s o o« «» o good
Ability to increase fertility of water. . . . . . . « . good
Avility to prevent silting and erosive wave action. . . fair
Proteotion Tor ¥« ¢« « w = « o ¢ 8 « & o & o ¢ & & »« FOLF
Protection for fingerlings and growing fish . . . . . . fair
Drouth resistance . « « « ¢ o ¢ ¢ ¢« s o o 2 ¢ o » « « « good
water clarifying qualities. « « ¢ + « ¢« ¢ ¢ ¢ « « « Junknown

Tolerance for turbidity . « ¢« ¢ ¢« ¢ ¢« ¢ ¢ ¢ « « « » Junknown
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Naiasdaceae (Pondweed Family)
Potamogeton (Tourn.) L. Pondweed
Potamozeton pectinstus L.

Ceneral habitat . . . . . . . . shallow water and deep water

GrO'-th t}rpe L] L] - - - . - - - - - L] - - - - “il“lOlly s].lbme rsed

RELATIVE VALUES IN I'ISH CULTURE
Shede o v » 25 5 o S0 b 2 4 s e e ® E e @ & s s TELE
FOOls '« o 5 v 6 o o % & & & o & w0 & o 5 @ 9 » 0 good
Ornamental properties . « « « ¢« ¢« ¢« ¢« o o ¢ o + o « o, fair
Value as an oxygenator. . « « « » o o « o =+ « « o « « o« good
Ability to increase fertility of water. . . . . . . . , good
Ability to prevent silting and erosive wave action. . . fair
Protection fOr fIV. o« o« ¢ ¢ o « o o o o o « « s « o o« o+ go0d
Protection for fingerlings and growing fish . . . . . . fair
Drouth resistance . . . . . + « ¢« ¢« ¢ o ¢ & « & « « sunknown
iater clarifyineg qualities. . . « ¢ ¢« « ¢« . . . . . .unknown

Tolerance for turbidity « « ¢« ¢« ¢« ¢« ¢« ¢ ¢ ¢« o« ¢ « o Junkrnown
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Potamogeton pusillus L.

General habitat

Crowth type . .

L ] . . L]

RELATIVE VALUES IN FISH CULTURE

Shade

Food.,

L] - . - - - - .

Ornamental properties . .

-

Value as an oxygenator. . . . .

Ability to increase fertility of water.

Ability to prevent silting and erosive wave

Protection for fry. ¢« « ¢« ¢ ¢ ¢ o ¢ o o o @

Protection for fingerlings and growing fish

Drouth resistance . « . « « « &«

-ater clarifying qualities. .
Tolerance for turbidity . . .

Neiadaceae (Pondweed Family)
Potamogeton (Tourn.) L. Pondweed

. shallow water and deep water

« « Wholly submersed

fair
good
fair
good
good
fair
good

fair

.unknown
.unknown
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Naladaceae (Pondweed Family)
Ruppla L. Diteh Grass
ﬁﬁppia maritima L.

General haebitat . . . . . + . . shallow water and deep water

Growth type « « o« o ¢« ¢+ + ¢« o« + s« o « » « « Wholly submersed

RELATIVE VALUES IN FISH CULTURE
Shad@s. ¢ s ¢ ¢ s o o ¢ o« 9 8 6 v 4 0 9 & & 6 = s s & s POOY
FPOOAde o« o o o o s o o o s o o o o s ¢ o o s s o o o« o » good
Ornamental properties . . . . « +. ¢ ¢« ¢« ¢ ¢ & ¢« o ¢ « o fair
Value as an oxyeen8tore « o« + « o o » s o « o = » « s« » good
Ability to inerease fertility of water. . . . . . . . . fair
Ability to prevent siltin~ and eroslive wave action. . . poor
Protection Tor Pry. « ¢ o o« o o @ » a o s s s s » » &« « rair
Protection for fingerlings and growings fish . . . . . . poor
Drouth resistance « . ¢« ¢« « ¢« « ¢ ¢ o« « e« ¢ ¢« ¢« « . Junknown
vater clarifying qualities. . « ¢« ¢« ¢« ¢ ¢« « « « « » unknown

Tolerance for turbidity « « « « ¢ « ¢« ¢« ¢ ¢« « ¢« « + sunknown
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DISTRIBUTION AND INCONOLTIC TIMPORTANCE

Naiadacese (Pondveed Family)
Zannichellis (Mieh.) L. Horned Pondweed
chellia palustris L.

General habitat &« « ¢ o o ¢ ¢« 2 « « « o« s« « « shallow water

nI‘OWth t:fpe - - - . - . . . - . . . - - . . WhOlly SI]bmerBEd

RELATIVE VALUES IN FISH CULTURE
BHAAS & o 5 & % 4 3 % % 8 d % & A & % % s .4 &35+ 5Ty
FOORS o % %ok B o B oiw v momom  omom o s e o oa e w w LSRR
Ornamental properties . . « ¢ ¢ ¢ »« o2 ¢ ¢ oo o o« o« o« o fair
Value as an oxygenator. « « o« o« ¢« o o o o« o « o « o« « » good
Ability to increase fertility of water. . . . . . . . . fair
Ability to prevent silting and erosive wave action. . . poor
Protectleh LTOP L% o o v 2 s % o & o @ & s % & & & @ » G004
rrotection for fingerlinss and growing fish . . . . . . fair
Drouth resistance o « o« o« ¢ ¢ ¢« ¢ s ¢ o« s o « » « » sunknown
Water clarifying qualities, . . . . . . . . . . . . Junknown

Tolerance for turbidity . . « «+ ¢« ¢ ¢« ¢ ¢ ¢« ¢ « + « Junknown



0

DISTRIBUTION AND BCOHCOEIC IMFORTARCE

T e ————— vz NOWATA JCRAIG | [oTrAWA
Cuatow TERAS {wm RARPIR | L MOODS ALPALFA | GRANT RAT o3aet o
L
ROGERS
i Tiis  |WOCOMARD GARTIZLO  |wosLE MATES

wASH

TOLIA [x HERD.
DEWET BLAINE TINER [LOSAN LK P
LINCOLN
e

CUSTAR
= CANADIAN | GRLANOMA - SEQUOTAN
IE MEINTOIN

[cADoo

BASHITA ™

(BECHNAM CLIVELAND|
3 g NUGHES
3 o E H flﬂ"’“M §
[6REER \ Fioma :; ‘E‘ " (T )
COMANCHE CARFIN g X
2 coaL
i PUSHMATANA
STEPHENS o
W CORTAIN
TILLMAN oTToN fP
CARTER
FFERION
TAN CHOCTAN

Alismaceae (cater-plantain Family)
ama L. ¥ater Plantain

Allsma Plantago-aquetice L.

Goneral hadbltatl . o o o ¢ ¢« « ¢ ¢ o ¢ ¢« o « o« o« Water's odge

Crowth type . . .partially sudbmersed with gerisl leafy stems

RELAY IVE VALUBS IN FISH CULTURE
8Bado . ¢« ¢« ¢ ¢ ¢ e 0 0 e s 2 s e s e e 0 00 s s s e s falr
FOOd. o ¢ « o o o ¢ o« o 5 0 ¢ o o 6 2 2 s o s s s s » o poor
OUrnemental proper-ties . « « ¢ ¢« ¢ ¢ ¢ ¢ o ¢« ¢« s o » o« o« fair
Value a8 an OXygenator. o« « ¢ o « o« ¢ « = » = ¢ s s » o POOr
Aabllity to increase fertility of water., . . . « . + « « good
Ability vo prevent silting and erosive wave action, . . good
Proteotion Lo f¥Ve o o ¢ ¢ ¢ o ¢ 8 o o 0o 65 o« o s » » falr
Protection for fingerlings and growing fish . . . ., . . fair
Drouth resistanc® . o« « ¢ ¢« s s« ¢ « o2 o« » o o« s » o« Junknown
Water clerifying qualities, . « ¢« ¢« ¢« ¢ « & & « + o« JUnknown

Tolerance for tul'bidlty o o @« @ o o o o s s s« » = » sunknomn
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Alismacese (l:ater-plantain Family)
chinodorus Richard,
Echinodorus coralifolius (L.) Criseb.

General haebitat . o « « + ¢« ¢ ¢« ¢ ¢« ¢ ¢« &« +» « « Water's edge

Growth type . . .partially submersed with aerial leafly stems

RELATIVE VALUES IN FISH CULTURE
Bhade « « .« « ¢« o« « o o o ¢ s a s s s 8 s 5 » o« o » o » falr
FOORe o » o o s ¢ 2 6 o o & @ o % & & o & % « = & % » '« POOP
Ornamental properties . . . . ¢ ¢« ¢« ¢« ¢ ¢ o« o o« o o » o fair
Value as an oxXygen8tor. . « ¢« ¢ o « o « « o « &« « s« o« « DpoOOT
Ability to increase fertility of water. . . « « ¢« . . « good
Ability to prevent silting and erosive wave action. . . good
Protection Tor T2V¥s o o o o o 2. 6 & 3 5 o & ¥ o & & = o Fal¥
Protection for fingerlings and growing fish . . . . . . falr
Drouth resistance . . « « o « ¢« o o o « o « + « . . HifAown
Water clarifying qualities. . . . « ¢« ¢+ ¢ &« « « +» « Junknown

Tolerance for turbidity . « « ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ « « « ounknown



32
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e
I CIMARRON r TERAS BEAYER

Alismaceae ("ater-plantein Family)
Echinodorus Richard.

Echinodorus radicans (Nutt.) Ingelm.

Ceneral habitat . « ¢« ¢« ¢« ¢ o« =« « « « « « « « . wvater's edge

Growth type . . .partially submerged with aerial lesfy stems

RELATIVE VALUES IN FISH CULTURE
Shade o o« o s 4 s ¢ o s &« & 4 a s » o s &« o« a 55 o ¢« o f&I¥
FOORs ¢ & » o & & % % & 5 9 # & % % & 4 % 5 o« & = & & poor
Ornamental properties . . o« ¢ « ¢« ¢ ¢ ¢ ¢ o ¢« o ¢« ¢« o o« falr
Value 88 an oxXygenator. « « « « » « « s« « « « s« o « « « poOOT
Ability to increase fertility of water. . . . . . . . . good
Ability to prevent silting and erosive wave action. . . good
Pyobeastion T Tl s & » = s & o o8 @ = w & w w % 5 & RALE
Protection for fingerlings and growing fish . . . . . . fair
Drouth resistance . . . ¢« « ¢+ ¢« ¢ ¢« ¢ o« &+ « o « « o ounknown
Water clarifying qualities, . . . « ¢« ¢ « « « + ., « .unknown

Tolerance for turbidity . « « ¢« ¢« ¢ ¢ ¢ ¢« « ¢« » « « <unknown
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Alismaceae (~+ater-plantain Fgmily)

Lophotocarpus Th. Durand
. calycinus (Engelm.) J.G. Sm.

General habitat . . . « ¢« ¢« ¢ ¢« ¢ o o ¢« ¢« « « « Water's edge

Growth type . . .partially submersed with serial leafy stems

RELATIVE VALUES IN FISH CULTURE
Sheads 5 & ¢ = 5 50 oo Bow 6w oy o B b S e ow s @ e IRLY
FOORe: v 6 @ © o @ @ % BE & % & & 0 ® &% w ® e = e g5 POOP
Ornamental properties . . . . ¢« . &« « ¢ ¢« ¢ ¢« ¢« & &« . o fair
Value as an oxygenator. . . . + ¢+ ¢« ¢ ¢ &+ ¢ « s s = o« « pooOT
Ability to increase fertility of water. . . . . . . . . good
Ability to prevent silting and erosive wave action. . . good
Protectlon for fry. . « « s o« o ¢ 4 o s o ¢ o s » ¢ o » Talr
Protection for fingerlings and growings fish . . . . . . fair
Drouth resistance . « ¢« « ¢« o« o ¢« ¢« ¢« s ¢« o o« s« « « Junknown
'ater clarifyinr qualities. . . . . e« o s o o « + o Junknown

Tolerance for turbidity . . . . . ¢ be B S e e «unknown



DISTRIBUTION AND ECONOMIC IMPORTANCE

T (CRAN TTAWA
CIRARRON TEXAS BEAVER WARPER wooos {asracra _rl.ll! HAY CIXT S % MOWA,
L
a5
£LLs  [wocemano GARFIELD NOBLE A ROGL. T
PATHE rrrY
oewLy ER (LogAN weLx |TULSA
T T
H CUSTER TIn0oE
§ i FUSHEE SEQUOTAN
I e
ol
T I - *.p"
§ g NUGHES
B i e i
een AIOWA = = o] g
£l H T p
COMAN § U )
NE CARVIN :
STEPHERS 5 PUSHMATARA
; ATOMA T
FiLLMAN
corton CARTER
FEERSON
TAN CHOCTAW
Lore f
¢
- Alismacese (Water-plantain Family)

Sagittaria L. Arrow-head
SagI%farIa graminea Michx,

General habitat .« « « ¢« + ¢« ¢ ¢ ¢ ¢« o« ¢« ¢« « o« o« WAater's edge

Growth type . . .partially submersed with aerial leafy stems

RELATIVE VALUES IN FISH CULTURE
ShBE o o o v ¢ & o6 % & w6 @ & 8 > »w & o 5 & w w s o FAEP
POOd: o 2 4 s o o s ¢ o ¢ s s o 8 o s s o ¢ s a s s s » DPOOT
Ornamental properties . . . .« « ¢« ¢ ¢« ¢« ¢« e o o« o« « o o fair
Value as an oXygenator. . . . « o« « o o « » « o« s « « « pooOr
Ability to increaese fertility of water. . . . . . « « . good
Ability to prevent silting and erosive wave action... . good
Proteotion fOor fry. o« ¢ « 5 i & & % o o o & & » a & a & faly
Protection for fingerlings and growing fish . . . . . . fair
Drouth resistance . . « ¢« « ¢« ¢+ o ¢« o « ¢« ¢« « &« » » Junknown
Water clarifying qualities. . . «. ¢« ¢« « ¢« ¢ . « « «» unknown

Tolerance for turbidity . . « ¢« ¢« ¢ ¢+ ¢ ¢« « « « + o ounknown
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lacracra |smant

Alismaceae (Water-plantain Family)
) Saglttaria L. Arrow-head
. Sagittaria lancifolis L.

General habitat . . + + . + ¢ ¢ ¢« o « ¢« « « «» o Water's edge

Growth type . . .partially submersed with aerial leafy stems

RELATIVE VALUES IN FISH CULTURE
SHEAB & ¢ v 0 u v v o & % & o % ¥ vow & Bw @ @ 8w e o« DALD
Foods ¢ o ¢ o o o & s o % & « 5 9 & & & & & & » « & & o poor
Ornamental properties « . . « ¢« o ¢« o « ¢ 2 s s« ¢« +» « » fair
Value as an OXygenBtore « + « o « o o « « o« « s o » « o« DOOT
Ability to increase fertility of water. . . . . . . . . pood
Ability to prevent silting and erosive wave action. . . good
Protegtion for PEY. « « 4 o o o o @ s s 2 v & o & o »« « TA&LP
Protection for fingerlings and growing fish . . . . . . fair
Drouth resistance . . . . . ¢« ¢ + ¢ ¢« ¢ s » « « = « Junknown
Water elarifying qualities. . . . . . . . . ¢+ + . . Junknown

Tolerance for turbidity . . . . . ¢« ¢« « ¢« + ¢« &+ + . Junknown
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Alismaceae ( ater-plantain Femily)
\’ Sagittaria 1., Arrow-head

il g

Sagittaria latifolias Wwilld.

General habitat . . « « o« ¢« ¢« ¢ ¢« o« o« ¢« » « « » Water's edge

Growth type . . .partially submersed with aerial leafy stems

RELATIVE VALUES IN FISH CULTURE
BHEAE « o v @ % o & & % & 8 W 8 B % F 4 8 & e 9w o ROGR
FOOAe o« s o ¢ o s o ¢ o o s 06 ¢ o o 0 ¢ o s s s s » « » POOP
Ornemental properties . . « + ¢ 2« ¢« ¢ « o ¢« ¢« o« « o« o« o fair
Value a6 an oxygenatoI's « « o o« o o « o o s s « « s« « o« pooYX
Ability to increase fertility of water. . . «. ¢« . . . . good
Apility to prevent silting &nd erosive wave action. . . good
Protection fOr fIrY.: « ¢ « o ¢ o o o« s s ¢« o s = o « & o f&lr
Protection for fingerlings and growing £A8h « o . o . feir
Drouth resistance . « « + o« ¢« o o ¢ ¢« ¢ o & ¢« « « « <unknown
‘ater clarifyins qualities. . . . . « ¢« ¢ ¢« +. . . . Junknown

Tolerance for turbidity . . . ¢« ¢ ¢ ¢ ¢ ¢« ¢« « + « « Junknown
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Hydrocharitaceae (Frog's Bit Family)
Vater-weed

Blodea MichxX.

Elodea ocanadensis Michx.

General habitat . . . . . . . . shallow water and deep water

Crowth tyPe o« o o o o o + « o« « s o« o« s & « Wholly submersed

RELATIVE VALUZS IN FISH CULTU
Shads « o o o ¢ o« o o s = » o &« s a8 o & o
FOOd. « ¢ ¢« ¢ ¢ ¢ ¢ 9 0 9 o ¢« a o o o s 5 o
Urnamental properties . . . ¢« « + &« ¢ « &
Value a8 an oxygen8tor. « « o« o « « o o & o«
Ability to increase fertility of water. . .
Ability to prevemnt silting and erosive wave
Protegtion fOr £IV. o v o o o ¢ a0 & » » « =
Protection for fingerlings and growing fish
Drouth resistance . « « ¢« ¢« ¢ ¢« ¢ ¢ o ¢« &
Water clarifying qualities. . . . . « . . .

Tolerance for turbldity . . « « ¢ ¢ ¢ o« o« &

RE

« o fair
e » good
. o fair
.« « good
¢+ « good
. o fair

.« « good

. o fair

.umknown
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Hydrocharitaccae (Frog's Bit Family)
Elodea Michx. ater-weed

Elodea minor (Engelm.) Small

General habitat . . . . . . . . shallow water and deep water

Growth type . « + ¢« ¢« s o+ ¢« o« ¢« « ¢ o« s « o Wholly submersed

RELATIVE VALUES IN FISH CULTURE

Shade « ¢« ¢ s ¢ o o ¢ ¢ ¢ ¢ o o 6 8 o o s s o « s o o o fair
FOOQs o o o o o o ¢ o o 8 ¢ o a o s ¢ s 8 o o a o o o o gOOA
Ornamental properties . . . « » o« ¢« o o« « ¢ ¢« o« o ¢« « o fair
Value a8 &n OXyg6nalOoT. . o+ o +« o o o o & o o e« s o« o » good
Ability to increase fertility of water. . . . « . « . . good
Ability to prevent silting and erosive wave action. . . falr
Protectlion for fry. « « « « ¢ 2 ¢« s ¢« o« a s o« s« s »« « « good
Protection for fingerlings and srowing fish . . . . . « fair
Drouth resistance . .« . « « « ¢« ¢ o s ¢« s « » s o« o« Junknown
iater clarifying qualities. . ¢« ¢ ¢« ¢ « ¢« &« ¢« ¢« ¢ » « « gOOd

Tolerance for turbidity « « ¢« ¢« ¢ o« ¢ « ¢« o« o« ¢« o + « o fair
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Hydrocharitaceae (Frog's “it Family)
Elodea Michx, ‘ater-weed

Elodea occldentalis (Pursh) St. John

General habitat . . . . . . . . shallow water and deep water

Growth type . ¢« ¢ ¢ « o ¢ o o « « o« o« « «» « Wholly submersed

RELATIVE VALUES IN FISH CULTURE
Shade . . . . . o s o o o o o s 5 s o o s o o s e« » o « fair
FOOQe o s o o s 5« & « o s s o o » s s 8 » o o o« s » » v 004
Ornamental propertles . « « « « « ¢ ¢« s ¢« ¢ o o« o « o o fair
Value as an oxygenabtor. . .« . ¢ ¢« ¢« ¢ &« o = « =« « « » « good
Ablility to increase fertility of water. . « ¢« « « « « . good
Ability to prevent siltins and erosive wave action. . . fair
Proteotlon Tor IPY: o & o s ¢ o s « o & % & o © 4« & o OO4
Protection for fingerlings and growing fish . . . . . . fair
Drouth resistance.. . « « s ¢+ o « ¢ o« ¢ s o ¢« o« o« « Junknown
vater clarifying qualities. . .« « ¢« & ¢ ¢ ¢ ¢« o s ¢« « o good

Tolerance for turbldity . . ¢« ¢« ¢« ¢« ¢ o ¢ 2« o ¢ ¢« &« . o Tair
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Eydrocharitaceae (Frog's Bit Farily)
Vallisneria (Mich.) Tape Grass
Vallligneria spiralis 1.

General habitet . . « « « « . . shallow water and deep water

Growth type « o ¢ ¢« o« ¢ ¢ o« ¢ s ¢ o » & o o Wholly submersed

RELATIVE VALUES IN FISH CULTURE
Sh 3&8 L] - - L] . - - - - - - . L] - . - - L] Ll L] - L] . L] fa.ir

Ir‘OOd - - . L] - L . Ll . s Ld . - L . . - . - L] * . L - - - fair

Ornamental properties . . . ¢« o ¢ ¢ ¢ o ¢ o o« o » ¢ » » good
Value as an oxygenator. . « . « ¢« « o o « s s ¢ ¢« ¢ o« » good
Ability to inecrease fertility of water. . . . . . . . . good
Ability to prevent silting and erosive wave action. . . fair

Protection for fry. ¢« « o o o o ¢ o o @ e s e+ s s o o fair

Protection for fingerlings and growing fish . . « « o fair

Drouth resistance . . . ¢« « s« o« o o« o o s o« « s o « sUnknown

ater clarifying qualities. . . « +. ¢« ¢« ¢« o &« o« « « sunknown

Tolerance for turbidity . « « ¢« ¢ ¢ ¢ ¢« o ¢ ¢ ¢« o« o« oUnknown
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Cramineae (Grass family)
chinoghloa Beauv.
E. erusgal . Beauv, Barnyard Crass.

General habitat . . « ¢« ¢« ¢« ¢« ¢ ¢« ¢« ¢« =« ¢« « » » WAater's edge

Crowth type . . .sometimes submerged with asrial leafly stems

RELATIVE VALUES IN FISH CULTURE

Shade . . @ v BE e W w e % e o e e w TREE
Food. . ‘ P R O e I BT I I & & b ¥ e & » e DPOOE
Ornamental propertiee . « . ¢« ¢ ¢+ ¢ « ¢ o o ¢« s o o o o fair
Value as an oxygenator. « « « ¢ « ¢« « « o« » o « o « o o« poOOT
Ability to increase fertility of water. . .. . . . . . fair
Ability to prevent sllting and erosive wave action. . . fair
Protection for frve. « « s o « = e o « » o & » e« o e s DBONG
Protection for fingerlings and growling fish . . . « nODE
Drouth resistance . « «+ ¢ ¢ ¢ ¢ ¢« &« o« « & +« » « o sunknown
vater clarifying qualities. . « ¢ = ¢« ¢ ¢ ¢ ¢« ¢ « « Junknown
Tolerance for turbidity . « . « ¢« ¢« ¢ ¢ ¢ ¢« ¢ « « « Junknown
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T T

Cyperaceae (Sedge Family)
X Carex (Ruppius) L. Sedge

Carex Frankii Kunih.

Geneml habitat - - - - . L L - - - L] - L L] . . walter ! 8 e dge

Growth type . . .sometimes submerged with aerlal leafly stens

RELATIVE VALULS 1IN FISH CULTURE
Shade . i s o s o % @ & § 3 ® & % % % & % % @ & & @& & = poor
FOOQe 4 o o o @ o o 8 o s o 5 a s s o o s s o s s » & » pOOr
Ornamental properties . . « « ¢« ¢ & ¢« ¢« & &« ¢ o o« o o« » fair
Value as an oxygenator. . « « « ¢« « ¢ o ¢ ¢« « ¢ ¢« « + o« pooT
Ability to increase fertility of water. . . . . . . . . fair
Ability to prevent silting and erosive wave action. . . fair
Protection fOr fr¥. « o » o o o o ¢ o o o s o = = « =« =» POOT
Protectlion for fingerlings and 'rowing fish . . . . . . poor
Drouth Tesistalee « o s & & » & & % & & o o & & § & & TALL
water clarifying qualities. « ¢« ¢« o ¢ ¢« ¢ ¢ « ¢ « . Junknown

Tolerance for turbidity . . . « ¢« ¢+ & &« ¢ . & + « . .unknown
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Cyperaceae (Sedge Family)
Cyperus (Tourn.) L. Calingale
Cyperus acuminatus Torr. & Ilook.

General habitat « ¢« ¢ ¢ ¢ ¢ ¢ ¢« ¢« o « ¢« ¢« « « o« Vater's’'edge

Growth typs . . .sometimes submerged with aerial leafy stems

KELATIVE VALUES 1N FISH CULTURE
SRolle & & o o 2.6 % 5 4 s & e & om s O E e B R e e & % s TQLP
POOEe o « o s & & @ @ 4 e % e @ & e @ e w8 e e e ¢ = POOT
Ornemental propertles . o o o ¢ 6 s o o a s o & s s s » TRy

Value as an oxygenator. . « o ¢« ¢ o o ¢ = « s ¢ o s« « o poOOT

Ability to increase fertility of water. . . . . . . . . fair

Ability to prevent siltines and erosive wave action. . . good

Provection Tor £I¥. o o w4 « % % & = & & & % % & » » « oy

Protection for fincerlings and esrowing fish . . « . . « Tair

Drouth resistance . . ¢« o ¢« ¢ ¢ o o« o ¢ o o o o« o« « sunknown

ater clarifylng qualities. « ¢« « « o o ¢ ¢ « o « & JuUnknown

Tolerance for turbidlty . . . ¢« ¢ &« ¢ ¢ ¢« ¢« ¢ « & +» Junknown
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Cyperaceae (Sedre Family)
G rus (Tourn.) L. Calincale
Cyperus erythrorhizos ¥uhl., ?

Ceneral habitat ¢« « ¢ o ¢« ¢ « o s o o« o« « +» o o waterts edge

frowth type . . .sometimes submer~ed with aerizl lecafy stems

RTLATIVE VALUES IN FISH CULTURE
SHAA® & i i & ¢ v o8 s s @ 8 8 e e B oa s e s & s wie e fOIF
¥OOA., o 4 o ¢ o o o o s s s s s o s s » s s s s « s« « « poor
Ornamental properties . « ¢« ¢ ¢ ¢ ¢« ¢ ¢« o « o o « o » « fair
Value as an oxygenator. . . + « « ¢ « o = s« « s« « s« « « poor
Ability to increase fertility of water. . . . . . . . . fair
Ability to prevent silting and erosive wave action. . . good
Proteotion for LY. ¢« « « ¢« o o a o « o o » = & & » '« '« DONO
Protection for fingerlings end growing fish.. . . . . . none
Drouth resistance . . . . ¢« « ¢« ¢+ ¢ ¢« ¢ ¢ ¢« » » « « ounknown
‘ater clarifying qualities. . . . ¢« ¢ ¢ ¢ ¢ ¢« « « o Junknown

Tolerance for turbidity . .. . . . ¢« . ¢ 4+ . « + . Junknown
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DISTRIBUTION AND ECONOKIC IMPUXTANCE

i Cyperaceae (Sedge ramily)
“ Cyperus (Tourn.) L. Galingale
hN Cyperus strigosus L.

General habitat . . . « « ¢« . ¢« ¢« ¢ ¢« ¢« « « « . water's edge

urowth typs . . .sometizes submerged with aerial lealy stems

ReLATIVE VALWES IN FISH CULTURE
BHAD® o o ¢ 2 % 2 & 3 & 2 moe ow o@ owoeow o xwow w ow e ow LD
POOHe o w % & w @ 3 & @ @ s & @ & @« & @ @ @ & @ wp v o POOP
Urnamental properties . « . ¢« ¢ ¢ ¢ ¢ ¢ ¢ ¢ o« o o o« «» o falr
value as an oxygenator's « « « « ¢ + « s+ ¢« « o« « o o « o DOOYT
Ability to increase fertility of water. . . « . « « . « fair
Ability to prevent silting and erosive wave action. . ., good
Protection for FIry. « « o o« o ¢ o ¢ o« o o « o o« « s o« » fair
Protection for fingerlings and growing fish . . . . . . fair
Drouth resistance . « « o« ¢ ¢ « o« s o« o ¢« s s + o« o sunknown
Water clarifying qualities. . ¢« ¢« ¢ ¢ ¢ ¢ ¢ ¢ ¢ o« « oJunknown

Tolerance for turbidity . . ¢« ¢« ¢« ¢ ¢ ¢« ¢ ¢ ¢« « « « Junknown
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DISTRIBUTION AND ECONOMIC IMPORTANCE

S S ——
lacracra [oraNT v Jes.«:

e
CIMARRON TEXAS BEAVER

Cvperaczae (Sedze Femily)
Eleocharis R, Br., Spike Rush
gocharics alhida Torr,

General habitat . 4+ ¢ 4 ¢« ¢« o« ¢« o« « s« ¢« « o« « » Water's edge

Grovth typve . . .sometimes submerced with aerial leafv stems

RELATIVE VALUHZS IN FISH CULIURE
BhRdE . + ¢ & o s 5w " s 3w s s e s om e 8w & w o v v POOP
FAORy o & s w = 9 % v & o 08 4 & % % @ % & ® & » % e - Ppooyr
Ornamental properties . . . . . . « &« + ¢« ¢« ¢« « o« » « » poOT
Value as an oxygenator. . « « « « ¢« ¢ ¢ « o« o« « ¢« « « « poor
Ability to increase fertility of water. . . . . . . . . fair
Ability to prevent silting and erosive wave action. . . fair
Protection fOr fIV. « « ¢ « « o « « =« s« « « o o o« « « o« pPoOOT
Protection for fingerlings and growing fish . . . . . . poor
Drouth resistance . . . « ¢« o ¢« ¢« ¢ o a ¢ o o o o o+ o o fair
‘ater clarifyine qualities. . ¢« ¢« =« ¢ « ¢ ¢« ¢« « « « Junknown

Tolerance for turbidity . . . . « ¢« ¢« ¢ ¢« o ¢+ ¢« « . Junknown



47

DISTRIBUTION AND RECONONIC INPORTANC

o T
CLMARRON ‘ TEXAS fmwr

Cyperaceae (Sedgs Family)

Kleocharis R, Br. Spike Tush
Eleocharis leptos (Steud.) Sven.

General habitat . . ¢ ¢ ¢« ¢ ¢ ¢« ¢ o o« o « » » +» water's edge

Growth type . . .particlly submersed witl aerial leafy stems

RELATIVE VALUES IN FISH CULTURE
SHAAG & 2 5 o o s 8 4 %4 2 6 e 8w e m B w e s s 4 DOOT
FOORe o s » » % o6 & o % ® ® ® o & & 5 o « & ® & s = » DOOP
Ornemental properties . . ¢« ¢ ¢ ¢ ¢« ¢« ¢« s ¢« « « « « « o poOOT
Value as an oxygenator. . . + « &« « o « « « « o« « 2 &« « poOT
Ability to inerease fertility of water. . .. . . . . . fair
Ability to prevent silting and erosive wave action, . . fair
Protection for fI¥. « o« o« s o o s s o s s 5 s o s & o s POOP
Protection for fingerlines and growineg fish . . . . . . poor
Drouth reslstance . . « « « s s « s o o o o o s o « « » TAair
Water clarifying qualities. . « ¢« ¢« ¢ ¢ ¢« ¢ ¢ ¢« « « Junknown

Tolerance for turbldity . . . & ¢ ¢ ¢ &« o« « « « « « Sunknown
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Cyperaceae (Sedce Family)
: Eleocharis R. Br. Spiks Rush
D BEleocharis mamilliata Lindb. fil.

General habitat . &« ¢ e ¢ « o = o »

. « Water's'edze

Growth tvpe . . .partiaslly submersed with serial leafy stems

RELATIVE VALUES IN FISH CULTURE

Shade « i s o o & o & % & s @ $ % & & & % T
FOoOd, 5 i o @ % % & % % = % @
Ornamental properties . . « ¢ ¢ ¢« ¢ ¢ o o &
Value a8 8n oXygenator. « « « « o « s o o o
Ability to increase fertility of water. . .
Ability to prevent silting and erosive wave
Protection fOr £r¥e « o ¢ « = o ¢« & & s & =
Protection for fingerlings and growing fish
Drouth resistance . . « . « ¢« &« ¢« ¢ o o« &
ater clarifyins qualities. . . « « « . . .

Tolerance for turbldity . ¢« ¢« o ¢ o o o « &

action,
- - » -

.« o Teir
« « Dpoor
v « Talr
. « poor
. o fair
. » good
¢ « LBiT

¢« o Talr
. . Tair
.unknown

sunknown
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Cyperaceae (Sedge iFeamily)
Zleocharis R. Ur. Spiks Hush
Eleocharis obtusa (#illd.) schultes.

General habitat . . . . + . ¢« 4+ ¢« o + « + + « o« water's edge

Growth type . . .partiailly submersed witn aerial leafy stems

RELATIVE VALUE: IN FiISH CULTURZE
Shade® o o + « 5 ¢ ¢ o oo 5 0 » a5 o o6 6 68 s 0 o s o Tulr
FOOR. . s o o ¢ o o s s s ¢ o o 2 a o 8 s & & & ¢ a & » pooP
Ornamental properties . . . . « ¢« 4 ¢« ¢ ¢« o « o a o « o feir
Value a8 an OXYZeNALOY. o ¢ ¢ ¢ 2 o ¢ s s o« o s » « » o poOr
Ability to increase fertility of water. . . . . . . . . falr
Ability to prevent siltins and erosive wave action. . . good
Protection fOr fTV¥eee o« ¢ ¢ o o o o ¢« s o s ¢ & « » ¢ » fair
Protesction for fingerlincs and growing fish . . . . . . fair
Drouth resistl&nce « « « + =« ¢« o s ¢ » =« ¢« 2 o o o o « o« fair
ater clarifying qualities. . . o & ¢« &+ ¢« o + « « « osunknown

TOlﬂI'ﬂ.nce fOI‘ turbidity » L] - - L - . - - L - - L - .unknam
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DISTRISUTION AND ECUNONIC IMPORTANCE

=TS 1 [T
mpmurs =l

W TEXAS BEAVER

*ﬁ Wid Cyperaceae (Sedge Tamily)
m fleocharis R. Br. Spike Rush
T/ N Eleocheris palustris (L.) R. & S.

General habitat . . ¢« ¢ ¢« ¢« ¢ ¢ ¢ ¢« ¢ ¢« « « « o« Water's edge

Growth type . . .partially submersed with aerisl leafy stems

RELATIVE VALUES IN FISH CULTURE
Shade i & o % & & B 8 8 &8 E A e B s a e s e wm e s tddr
HOOR v 0 @ w o o e ow x o o ok B R B IE e m m  k w w e DR
Ornamental properties . . « ¢« « + o 2 s ¢ o o « « o o« o falr
Value as an oxygenator. . . « . « « s s « s s o s « » « DoOOT
Ability to increase fertility of water. . . . . . . . . fair
Ability to prevent silting and erosive wave action. . . good
Protection for fPY. « o ¢ o o o ¢ o s o ¢ o o ¢ « o » « f8dP
Protection for fingerlines and growing fish . . . . . . fair
Drouth resistanse . . . . ¢ s ¢ ¢« ¢ ¢ ¢ o o o o a o« « o falr
.ater clarifying qualities. . . ¢« ¢« ¢« . ¢« ¢+ ¢« ¢« « « Junknown

Tolerance for turbidity . « ¢« ¢ ¢ ¢ ¢ ¢ = ¢« ¢« « « o Junknown
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i
BELAVER

Cyperaceae (Sedge Family;
Eleocharis R. Pr. Spike Rush
Eleocharis guadrensulata Michx. R.&S.

Ceneral hadbitat « o« o o ¢ o ¢« o o o « ¢ o o« o « Water's edge

Crowth tvpe « . .vartially su mersed with serial lecaly stems

RELATIVE VALUES IN FISH CULTURE
Shade s s« s 4 ¢ ¢ o  « s s s o o @ o o » o ¢« s » & & o ralr
BOOO:: i s % % 5 % & & &8 & @& %6 & % 5 o & 218% & & & & pooyr
Ornamental propertics . « o o o ¢« o « o o o o o o o o« » fair
Value &g 8n OXYZENBLOT: o o o o s & o s s« o a s & & » o DOOT
Ability to increase fertility of water. . . « « « « « o falr
Ability to prevent silting and eroslive wave action. . . good
Protactlion for fI¥. « o« o o o o « e o o » s s o o » « o fAIYP
Protection for fingerlings and growing fish . . . . . . fair
Drouth TYesistance . « « ¢« « + s ¢ o o o 5 ¢ o 5 s & o o falr
Water clarifying qualities. . « « ¢ ¢ ¢ ¢ ¢ ¢« « o « Junknown

Tolerance for turbidity . « ¢« « ¢« ¢« o « ¢« ¢ « s « « Junknown
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Cvperaceas (Sedge Family)
Rynchospora Vahl. Peak Rush
R. corniculata Lam. Gray. Horned Rush

Ceneral habitat .

- L] - - - - - L - - - - -

Oro«th type . . .sometimes submerzed with aer

RELATIVE VALUES IN FISH CULTURE

|
2 .
L &L

SRBAE: s v i 4 @ ¥ @ & 8§ b s E e BB E & % § 0w s & a4 . DOOP
. o LR O 55 of
Ornamental properties . . « « ¢+ ¢ ¢« « ¢ ¢ ¢ » o » o o« « fair
Value as an oxy<enator. . . . « . ¢« o« ¢ 2 « o« o « » s » poor
Ability to increase fertility of water. . . . . . . . . fair

ility to prevent silting and erosive wave action. . . poor
Protection for fIry. . . . o« ¢« ¢ « ¢« o« o ¢« s s o ¢ & » » DOOT
Protection for fingerlings and frowing fish . .. . . . poor
Drouth resistance . . . « « =« v ¢ ¢« o ¢« ¢ ¢« o« » » « oJsunknown
Yater clarifying qualities. . . . ¢« ¢« ¢« ¢ ¢ &+ « « . unknown
Tolerance for turbidity . . « « ¢+ « ¢« ¢« ¢« o« ¢« « « . oJunknown
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CIMARRON BEAVER

) / Cyperaceae (Sedze Family)

Scirpus (Tourn.) L. Bulrush
Scirpus americanus rers.

General habditalb . + & ¢ ¢ & v ¢ ¢ 4 o o o « » oBMl1low Wwaler

Crowth type . . .parvielly submersed with eaerial leafly stems
RELATIVE VALUES 1IN piSH CULTURE
SHAAE w &« 5 =« @ % 3 & & & % % & § ¥ € S@® % e 8 e w = & TOIP
POO: w 2 o @ W &% 8 & 3 %% % a3 5 8 8 % & @ ow & &% & DOOY
Ornamental properties . . « ¢ ¢ ¢ o o o ¢« « « o « & o » falir
Value a8 an oxygenator. . « « o« « s o o o o s ¢ s & » « poOr
Ability to increase fertility of water. . « . . . . « good
Ability to prevent silting and erosive wave action. . . fair
Protection FOr fry. o« ¢ ¢ o o o o o o o o s o o « o ZTair
Protection for fingerlings and growing fish . . . . « fair
Drouth resistance . « « s o o o o s 5 &« &« &« @ & o .unknown
Vater clarifylng qualities. . + ¢ ¢ o ¢ ¢ ¢ o« o & sunknown
Tolerance £Qr TUIbIAItY « « o « o« ¢ @ o « = o & & unknown



DISTRIBUTION AND ECONUMIC IMPORTANCE

—

| Cyparac=zas (Sedge Family)
f Selrpus (Tourn.) L. Bulrush
Seirpus californicus (C. A. Xeyer)

General habitat . . . . « . . +» shallow water and deep water

Growth type . « .partially submsrsed with aerlal leafy stems

RELATIVE VALUES 1IN FISH CULTUHES

SNB8AG « ¢« o « « o o o o ¢ o o o s o o o s s o o o o » o Lalr
FOOGe & = » ¢ 3 o % & % % & 3 ® & o & & = & & 9 &5 w o o POOY
Urnamental propertles « ¢« ¢« ¢ v ¢ ¢ o o o s ¢ o &« & o o g0oOQ
Value as an oxXygenalor. . . . « ¢« « ¢« ¢ « o o« « « « s o PoOTr
Ability to increase fertility of water. « « ¢+ « « « +» « good
Ability to prevent silting and erosive wave action. . . goocd
Proteatlion £o0r Iry. o 5 o o % o o o« & & @ # o & & & » » Yaly
Protection for fingerlings and growing fish . . . . . . fair
Drouth resistance . . ¢« ¢« « ¢« ¢« ¢ + « + &« ¢« « +« s « unknown
ater clarifyins gualities. « ¢« « &« ¢« ¢+ « &« ¢« + . « ounknown

Tolerance for turbldity « « ¢« o ¢« ¢ s o ¢ o & = « « sUnknown
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Family)

L. Bulrush

General habitat . . . + . ¢« & ¢ « o« « .

Crowth type . . .partianlly submsrsed with a:

Ohmde: v v 2 ¥ 9 5 s
YO04s 5 . s & w o & & o &
Ornamental properties . . . . ¢« « . . . .
Yalue as an oxygenator. . « « « « « « o o
Ability to increase fertility of water. . .
Ability to prevent silting and erosive wave
Proteotlon LOr f¥. o« « o « » & = s & & '
Protection for fingerlings end growing fish
Drouth resistance . . . . ¢« ¢« ¢ ¢ ¢ ¢ « + &

Vater clerifyine quelities. . + ¢« . &« ¢ o &

aerial laafl
- - - - .
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Tolerance for turbidity « « « ¢ ¢ ¢ ¢ o« o
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1/
~; : ; Cyperaceae (Sedge Fomily)
', S5cirpus (Tourn.) L. Bulrush

Scirpus Torreyi Ulney

General habitat o ¢ ¢ ¢« v ¢ v o o o o o &«

. o +8hallow water

Growth types . . .pariially subrmersed with aerisl leafy stems

RELATIVE VALUIZIS IN FISH CULTURE
Bhade. ¢« « o o ¢« o o 4« o « o & &
FOODs s i o 6 ¥ & 5 & & ® % % & & » & @ @
Urnamental proverties . . « ¢« « o ¢ ¢ o o « ¢ o « o o o fair
Value a8 an OXy#enator. . +. . v ¢ ¢ « o o« ¢« o o & o « o« poOT
Ability to increase fertility of water. . . . . . .+ « o 2004
Ability to prevent silting and erosive wave action. . . fair
Protection for fIry. « « « « ¢ o & s s 6 o s s s« » » &« & fair
Protection for fingerlinss and rrowing fish . . . . . . falr
Drouth resistance . « ¢« o o ¢ ¢ o ¢ o o s ¢ o &
Water clarifying qualities. . . . . . + . « « « « . Junknown

Tolerance for turbidity . . « « » + ¢+ ¢ ¢ &« « « » . Junknown



DISTRIBUTION AND ECONOMIC INPORTANCE

s T W L il
CIMARBON TEXAS fmm NARPER

Cyperacaeae (Sedge Family)

Seirpus (Tourn.) L. Bulrush
Seirpus validus Vahl. (Greai 3.)

General habditat . . . . . . . . shallow water and deep water

Crowtlh tvpe.. . .partlally submersed with eerial leafy stems

BRAAS o o« o w0 o s o & % o» & m oA e o s o oy ow wow w W W REED
PO o « v & 5 4 = w w @ % @ w.w w e w @ e W eoww s ow POOE
Ornamental properties . « . . ¢ ¢ ¢ ¢ ¢ ¢« ¢ o o &« « o o good
Value as an oXygenator. ¢« « ¢« « « o ¢ =« o o« o« o « « o o fair
Ability to increase fertility of water. . . . . . . . . good
Ability to prevent silting and erosive wave action. . . good
Protection for fT¥. . « ¢« « ¢« o s » s s o s o o o« s » » Talr
Protection for fingerlings and growing fish . . . . . . good
Drouth resistance ... « ¢« « =« o ¢« o ¢ « s « » a « & o «» g00d
Vater elarifying qualities. . « . ¢« ¢« ¢« ¢ « ¢« ¢« « « ounknown

Tolerance for turbidity . . « ¢« ¢« ¢ ¢ ¢ ¢« ¢ + « « « osunknown
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Araceae (Arum Family)
Acorus L. Sweet Flag. Calamus
Agorus Cglamus L.

General hﬁbitat - - . . - - - L] - - L - - -

GI"\J:-DLL Ji;:.a_l.'i\":’ » s e

ODRA® & v & & 5 5 e o e e & A S e ww m
Food. o o 4 ¢ ¢ o ¢ o o v o o o o o s o o
Urnamental properties . . ¢« ¢ ¢ ¢ o ¢ s « o
Value as an oxygenator. .« « o+ « o s o o o &
of water. . .

Ability to increase fertility

Ability to prevent silting and erosive wave
Protectlon Tor fP¥. ¢« o w o o s & & s & &
Protection for fingerlings and growing fish
Drouth resistance . « « o« o ¢« ¢« o o o« o o o
iater clarifying qualities. . ¢« ¢« ¢« ¢ « o &

Tolerance for turbidity . « « « ¢« ¢ ¢ o =« &

. . water's edge

with aerial leafv

IN FISH CULTURE
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Leumnaceae (Duckweed Family)
Lemua L. Duckweed. Duck's-meat

Lemna eyeclostasa (211,)C

hev.

General hshitat . . . . . . . water's edge and shallow water

GPO’\th type L] - - - - L] L] - L] - L] - - - - - L L] L] - rlo&tillg

Bhade < o o « 6 9 5 % & & B w8 & B P S ® B e @ e
POOAd: o ¢ o o ¢ 2 o o o o o o s 2 o o 8 o2 s a s o o
Ornamentel properties . . « =« ¢« ¢« ¢ ¢ ¢ ¢ ¢ ¢ ¢ o &
Value as an oxygenator. . « « -« ¢ o o o o « o o o
Ability to increcase fertility of water, . « . . «
Ability to prevent silting and erosive wave action.
Protection for fry. + « o s o o o ¢ o & o 5 o s & @
Proteetion for fingerlings and growing fish . . . .
Drouth resistance . . ¢ o o« ¢ ¢ o o ¢ o 2 o ¢ o o o
Water clarifying qualities. . . ¢« ¢ ¢« ¢ ¢ ¢ ¢ ¢ o @

Tolerance for turPbldity . s« o ¢ o o 6 ¢ o o o o o

- -

good
falr
fair
poor
poor
poor
poor
poor

poor

JunKnown

LUnKnown
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DISTRIBUTION AND ECUNOMIC IMPORTANCE

o
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b | TILLMAN
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| W@@W

Lemnaceae (Duckweed Family)
Spirodela Schleid.
Spirodels polyrhiza (L.) Schleid.

CImMARRON lr:x.-ts fmr; NARPER WOODS Arracra | GRANT e

m«am&

||

MECLAN
POTTAWATOME
u ’l’,“!

General habitat . . « « « + . water's edge and shallow water

GrOWth typa - L - L] - . L] - L] - - - L . - - - - - - fl Oat’ing

RELATIVE VALUES IN FISH CULIURE
SBAAG o o 4 & o & § @ B8 s e s 8 e @ & oA s s e e =os o 2004
OORs o o a o & 3 6 w 2 s & o % 90 % % & o o & & w o » o POAP
Ornamental properties . . . . ¢« ¢« ¢ ¢« ¢ ¢ o ¢« « s « « o fair
Value as an oxXygenator. . . « « « + « o« « « « o« s« « « o« poOT
Ability to increase fertility of water. . . . . . . . . poor
Ability to prevent silting and erosive wave action. . . poor
Protectlion fOr fIY: o o o« o o & #» & » o o s o & » & =« o POOF
Protection for fingerlings and ¢rowing fish . . . . . . poor
Drouth resistance . . . . « + ¢ ¢« ¢ ¢ ¢ ¢« v « ¢ ¢« « « « DOOT
water clarifying qualities. . « « = ¢« + ¢ ¢ &« « « « ounknown

Tolerance for turbidity . . « ¢« ¢« ¢ ¢ « ¢ ¢« « « « « ounknown
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DISTRIBUTION AND ECONOMIC IMPORTANCE

Lemnaceae (Duckweed Family)
Wolffia Horkel.
w0lffia columbiana Karst.

General habitat . . . . . . . water's edge and shallow water

-

loating

Ornamental properties . . « ¢« ¢« « ¢« ¢ o« ¢ ¢ o« o« o« o . o Tair
Value a8 an OoXygen8lor. « ¢« o + ¢ o ¢ o ¢« o o o « o « » pOOT
AHility to ‘ncreaese fertility of water. . . « ¢« . « . « poOOT
Ability to prevent silting and erosive wave action. . . poor
Proteetion for Y. & 4 o @ @« 4 % & 5. & s & » = &« &« & » poOPr
Protection for fingerlings and growines fish . . . « . « poor
Provth reslstancd « « ¢« s« « @ o s & & # s © & » 3§ & & « POOP
fiater clarifying qualities. « ¢« « ¢« ¢« ¢ ¢« o ¢« « « « Junknown

Tolerance for turbidity « « ¢« ¢ ¢ ¢ o ¢« « « o s &« « sunknown
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General habitat . .

rowth tvne

Pontedsriacease (Pickersl-weed Hamily)
Heterantnera «. & P, Mud Plantain
Heteranivihera dubia (Jaeq.) Macy.

e+ « « o« « «» shallow water and deep water

-

vartially submersed with floating leaves

ELATIVE VALUES IN FISH CULTURE

Shade . + &+ o & &+

Food. « .« « . .

. . L] - . - Ll - - - - . - - Ll - L] - f&i?
. . . - . . . . - - - - - - - - - - "OOd

Urnamental properties . . .« ¢ ¢ ¢ « & « 6 o o & s s s.s TElT

Value as AN OXyeenator. . . o« o« « o o o« s 2 o o« o o « o fair

Abilfity to increass fertility of water. . . . . . « . « 2004

Ability to prevent siltings and erosive wave action

rrotection for fry,

falr

- - - . . - - - - - - - - - - . - - ﬁo Od

rrotection for fingerlings and crowin~ figsh . . . « . . fair

Drouth resistance .

Poe o e B E % A w s s e s eunEnown

dater clarifyine qualities. ¢« ¢ ¢ ¢ ¢ ¢ o o « « o« « JuUnknown

Tolerance for turbidity ¢« ¢ ¢ ¢« ¢ ¢ ¢ ¢ ¢« « o o « « uNknown



DISTRIBUTION AKD ECONOMIC INMPORTANCE

S L ¥

=
CILMARRON { TERAS [ BEAVER

s
lasracea |6RaNT

General habitat .

oyt o s o -
lr 70 v wyDea - . .;1

o 2

RELA

rnamental propert

Pontederiaccae (Pickerel-weed Family)
‘Porntederis L. Pickerel-weed
Pontederia cordata L.

* 5 s » ® & ® & & e e ® ° @+ = Sl"ﬂ 1 10"' ‘!.'E't.-eft‘

articlly submersed with aserial leafy stems

TIVE VALUES IN FISH CULTURE
. L] - - - - - - L] - . - - . . - . - - {"’:Ood
- - - - - - - - - - - - - - - - - . L 2 Poor

.
leg

. . . . . . . - . L] L] . - - .Very {:006

Value as an oxXygenator. « « « « s o o o« s o« s o s » « o feir

Ability to lnereas

Ability to prevent

e fertility of water. . . « « « . » . fair

silting and erosive wave action. . . good

Proteotion fOP £V o « » o o o v o o &« o % o & s % » o LAIY

-
]
=3

Protect
Drouth resistarce
Yater clarifyine ¢

Tolerance for turdb

for fin

gerlings ard growing fish , . « . . . fair
- - - - - - - - - L - - - - - - - - - ”Ood
nalities. ¢« ¢« ¢ ¢« ¢« ¢« ¢« o o o o« « JuUnknown

i '-ai. :.‘t“r - . . . e e - . . . = « s o oUN '1(]'1 own
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DISTRIBUTION AMD ECONOMIC IMPORTANCE

Juncaceae (Rush Family)
Juncus {(lourn.) L. Rush. Bog Rush
Juncus acuminatus Michx.

General habitat . & & ¢ ¢ ¢ ¢ ¢ ¢ o ¢ ¢« o« o« o« « Water's edre

Arowth tyne . . .sometimos submerged with aerial leafyv stems

RELATIVE VAILURS TN FISH CULTURE
ShEd®: & 5 & o & o Gk & BB & BN B R EE s oas s DOOYE
POORs o« o w0 & » ® oo i 2 % 4 & @ w ww w wow w @ s e w DOOE
Ornemental properties . . ¢« ¢« ¢« ¢ ¢« « s« o« o ¢ s ¢« s » o TEIT
Velue 88 AN OXYZENEBLOT. ¢ « « ¢ « « « « o o« o« =« o « « o« poOYT
Ability to increase fertility of water. . . «. + « + . . fair
Ability to prevent =silting and erosive wave action. . . fair
PUOLestIon COF PIVe « s o o 4 v % % & & & @ % & & @« DOOY
Protection for finperlings and growing fish . . . . . . poor
Drouth resistance . . =« ¢« « « ¢ ¢« ¢« ¢« ¢ o« + s « + « sunknown
eter clarifyins quelities. . . ¢« &« ¢+ ¢ ¢ ¢ « « « « ounknown

Tolerance for turbidity . « ¢« ¢ ¢ ¢ ¢« ¢+ ¢« ¢ ¢« ¢ « . Junknown



DISTRIBUTION AND ECONOMIC INPORTANCE

e ot e R ——
I CLRARRON r TEXAS r BEAVER HARPER

GRANT

ALFALFA

S
GARFIELD

Juncaceae (Rush Family)
Juncus (Tourn., I.. Rush., Bogs Rush
Juncus effusus ~. (Cormon or Coft Rush)

General habitat . ¢ ¢ o ¢ ¢ ¢ o ¢ o o o « » o« «» Water's edre

Growth type . . .partially submersed with aeriel leafy stems

RELATIVE VALUES IN FISH CULTURE
Sha@e . ¢ ¢ o ¢ & 2 o o o s o s o s a s o s s« o o« « » » poor
Poode « o v o s @ & o s @ & & & s ¢ ¢ & ® & & &= s« = = o POOP
Ornemental properties . ¢« « « ¢ ¢ ¢« ¢ ¢« ¢ ¢ ¢« ¢« ¢« « « o« Talr
Value as an oxygenator. « « « « « 2 o « o« =« ¢« o « « « « poor
Ability to increase fertility of water. . . ¢« ¢« « « . . fair
Ahillty to prevent silting and erosive wave action, . . fair
Proteotlon LOr V. o s & wio s o 5 » s » 5 % o & & o » TAly
Protection for fingerlings and growing fish . . . . . . fair
Drouth resistance . . « ¢ « ¢« ¢ ¢« ¢ ¢ ¢ ¢ ¢« « « » «» osunknown
Water clarifying qualities . . « ¢ ¢ ¢ ¢ ¢« ¢ ¢ o« « Junknown

Tolerance for turbidity . « ¢« ¢« ¢« ¢« ¢« o« « = « « « « JUnknown
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DISTRIBUTION AND ECONOMIC IMPORTANCE

CIMARRON TEXAS { BEAVER HARPER WOOHS ALFALFA | GRANT

KiNSTISNER

Juncaceae (Rush Family)
Juncus (Tourn,) L, Rush, Boz Rush
uncus robustus (Engelm,) Coville.

General habitat . . « &« ¢« & ¢« ¢« ¢ ¢« « « » « « +.8hallow water

Crowsh type . + .partiully submersed with aerial leafy stems

RELATIVE VALUES IN FISF CULTURE

DHBAW 5. v o0 0 2@ ® o om koA W oW R e W o e o e D
FOOEa: o o 0 o 2 o @ 9 % » % & % ‘6 & @ & 8 & ® # % & % = PIOP
rnanentel properties . . . ¢« ¢ s ¢ o o o e s & o & » » falr
Velue s anN OXYEen8LlOr. o o o o « « o ¢« o o & « o« o« o « poOY
Ability to 1lncrease fertility of weter. . . . . . . « » failr
Ability to prevept siltins and erosive wave sction. . . good
Protection O fT¥e o o & & 3 o o & & o 9 & » & s » o & 1847
Protection for firgerlings and groving fish . . . . . . fair
Drouth resistante « « o ¢ ¢ « o ¢ « o o s o &« o » « JUNDknown
liater clarifying qualities. . ¢« ¢« « ¢« ¢ ¢ s « « « « ounknown

Tolerance for turbldity . ¢« ¢« « ¢ ¢« ¢« o o« ¢« « ¢ o « osunknowh



DISTRIBUTION AND ECONONMIC IMPORTANCE

General habitat o« « ¢« o o ¢ o o s & o o = »

frowth type . + .particlly sibmersed w#ith aeri

Iridaceac (Iris Family)
Iris (Tourn.) .. Fleur-de-lis
Iris Shrevel Small

37

.8hallow water

RELATIVE VALUES IN FISE CULTURE

ORA8S: & 5 o & @ & & ® B o B & W & W B W2
FOOd: o % 5 o o = & 4 o = o« 8 % & @ &% w 5 »
Ornamental properties . « « « « ¢ &« « « « .
Value as an oxyzenator. « « « « « o« o o &

Ability to increase fertility of water, . .
Ability to prevent siltingz and srosive wave
Protection TOr XY, « v s & & & o & % & & &
Protection for fingerlings and ~rowing fish
Drouth resistance . « « ¢« ¢« « ¢ o ¢« ¢ & « &«
Water clarifying qualities. . . ¢« . « ¢« . .

Tolerance for turbidlty + ¢« 4 « & & o o & =«

action.

al leafy stems

fair
poor
fair
poor
felr
good
falr
fair

Lunknovwn

Janknown

Lunknown
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DISTRIBUTION AND ECONOMIC INMPORTANCE

e )
4 ﬁ*hﬁi

=l o
1 w

Marantaceae (Arrowroot Family)
-y Thalla L.
- Thalla Jealbata Roscoe

General habitat . . ¢« &« ¢« ¢« « ¢ &« ¢« ¢« « « s+ « s8hallow water

Crovth type . . .pertielly submersed with seriel leafy stemrms

RELATIVE VALUES IN FISH CULTURE
Shade . . ¢« « « &+ ¢« & o ¢ e s t 4 o« s o s o« s a s s » o fair
o R T R R E T T - - 4
Ornamental propertles . . ¢ ¢ ¢ ¢ ¢« o « ¢« « o« s o oVOry good
Value as an oxygenatior. ¢« « + o o« ¢ » =« » s ¢ s o o o o pDOOr
Abllity to ircrease fertility of water. . . . . . « « « fair

4 - b

Ability to prevent siltins and erosive wave sction. . . good
Protaction oD LPVe s « o o s & » o & @ @ & & @ & o » & PoOOP
Protection for fingerlings and growing fish . . . . . . falr
Drouth resistance . . « o« o ¢« ¢ ¢ o o« o o « o« & o » Junknown
Water elarifying gqualities. . « . . ¢« ¢ « ¢ ¢ « « « Jsunknown

Tolerance for turbidity . « o« ¢ ¢« ¢ ¢« ¢ ¢« ¢« « » «» o Junknown



DISTRIBUTION AND ECONOMIC IMPORTANCE
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=y A
L]
Ingard

[

TN

Piperaceae (Pepper Family)

Salix

G’Bneral hﬂbitat - - L4 Ll L L]

ourn) L. Willow. Osier
Salix sp. and others.

. water's edge and shallow water

Growth type . . .sometimes submerged with aerial léafy stems

RELATIVE VALUES 1IN FISH CULTURE

Shade « ¢« « o ¢ o ¢ o 5 ¢ 6 5 6 ¢ o o o o
FOOA. . o s s 4 s a 5 5 o 5 5 8% o s o o @
Ornamental properties . . . « « ¢« ¢« ¢ « ¢« &
Value as an oxygenator. . . « « « « « + +«
Ability to increase fertility of water. . .
Ability to prevent silting and erosive wavs
Protection TOr fT¥e ¢« ¢ o o « « & w & & ‘«
Protection for fingerlings and ~rowing fish
Drouth resistance . . « ¢« o ¢« o ¢ ¢ o o o
‘ater clarifyine qualities. . . . . . .

Tolerance for turbidity . . « « ¢« ¢ ¢« ¢« ¢

good
poor
. good
poor
. fair
good
fair
good
. « good

.unknown

.unknown
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DISTRIBOTI AND FOONOVTIO VDPORTANOR
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Piperaceae (Pepper Family)
Saururus (Plum,) L. Lizard's Tail
Saururus cernuus L,

General habitat

.shallow water

- - - [ - - L] - - - - - - L] -

Growith type . . .partially submersed with aerial leafy stems

RELATIVE VALUES IN FISH CULTURE

BHEGE s 5 5 + 3 ¢ 5 @ & 5 3 & o & % o & & & & 9 &« « » FALP
POOA: & o6 5 & 5 » » 8 28 & & % » & o o« & 4 & & & & o DPOOPF
Ornamental properties . « ¢« « ¢« o 2 e o ¢« ¢ ¢ s o o « o g004
Value as an OXygenator'. « « o « o o &+ o o « s o « s« o « DpoOTr
Ability to increase fertility of water. . . . « . « « « g004

Ability to prevent silting and erosive wave action. . . good
Proteobtion fOr TY. « « o s s & # # « & & s & &% & » w o L84
Protection for fingerlings and growins fish . . . . . . fair
Drouth resistance . . ¢ ¢ & o ¢ o ¢ ¢ o ¢« ¢ o o o« o « » goOd
ater clarifying qualities. « « ¢« ¢ ¢ ¢« ¢« ¢« ¢« « o o+ Junknown
'l'olerance for turbidity . « « ¢« ¢ ¢ ¢« ¢ ¢ ¢ ¢« ¢ « .« ounknown
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DISTRIBUTION AND ECONOMIC IMPORTANCE

cacerem— i e
| CIMARRON TEXAS !mm lacrarra |eranT

Polygonaceae (Buckwheat Family)
PoIzgonum {Tourn.) L. Knotweed

Polygonum Hydropiper L. ‘ater Fepper

Ceneral habltat . o« o o ¢ ¢« ¢ 2 ¢« s« ¢« ¢« o ¢« » » Water's edge

Growth type . . .sometimes submerged with aerial leefy stems

RELATIVE VALUES IN FISH CULTURE
BHERE: & o @ w # o o & 5 @ & & & % » 4 € ¢ ® 0w w8 8 2 BELP
FOOD: i & & & s % & @ 4 % & @ 5 & & % & % & % & & % & .+ POOY
Urnamental properties . « . . . ¢« &+ ¢ ¢ s ¢ ¢ o ¢ « o o« Tair
Value a5 8n O0Xygenator. « « « « o« o« ¢ ¢ ¢« « « o s +« o o poor
Ability to increase fertility of water. . . . . . « « . good
Ability to prevent silting and erosive wave action. . . good
Probentlon TOXF L8Y. « « o o o ¢ o & w5 % » o'e = » & & FOIE
Protection for fingerlings and growing fish . . . . . . fair
Drouth resistano® . « « ¢« ¢ ¢ ¢ o o« ¢ « s« « o« s« o o o « g004
ater clarifying qualities. . . « ¢« « ¢ ¢« « ¢« ¢« « o Junknown

Tolerarce for turbldity . . « « ¢« « ¢ ¢ + ¢« ¢« « « . oJunknown



DISTRIBUTION AND ECONONIC IMPORTANCE

ClLAARRON { TEXAS BEAVER larracra

Polygonaceae (Buckwheat Family)
Polygonum (Tourn.) L. Knotweed
olygon h

P un hydropiperoides Michx.

General habitat . . . . . . . water's edge and shallow water

Growth type . . .partially submersed with serial leafy stems

RELATIVE VALUES IN FISH CULTURE
BHAAS « ¢ & 5 5 ¢ ® % & @ W % & 5 W W & 4@ W e e wow TOLIP
FOOTa o o o 5 o o & % o« & @ & @ 5 & ¢ & & s # » % « s POOP
Ornamental properties . « « « « « & s ¢« o w6 o « = o« « « Talr
Value &8 85 OXYyLEONatOY. « s « « s & # & o » o & & s » &+ POOP
Ability to increase fertility of water. . . . . . . . . zoOd

Ablility to prevent siltinz and erosive wave action. . . cood

e

Protection fOr f2ye « v «w v o oo @ o s« ¢« = & o & » o s IAIP
Protection for fingerlings and growing fish . . . . . . =ood
Drouth resistance . « « « ¢« o ¢ ¢ ¢ o« o o 2 o o s o o » £00d

Water clarifying qualities. . « ¢« ¢ ¢ ¢« ¢« ¢« « ¢« « . Junknown

Tolerance for Purbildity « « ¢« ¢« « ¢ ¢ ¢ ¢ ¢ ¢ ¢« « « « « gOO4
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DISTRIBUTION AND ECONOMIC IMPORTANCE

amm‘
7T

Polygonaceae (Buckwheat Family)
?oIzﬁonum (Tourn.) L. Knotweed

Polyzonum lapathifolium L.

General habitalt . . o o o « ¢« 4« ¢« o« o o « « « » Water's edge

Growth type . . .sometimes submerged with aerial lecafy stems

RELATIVE VALUES IN FISH CULTURE
Shad@ « o ¢ ¢ o o o o o s o ¢ o a ¢ o o ¢ o« o« o o o« » o poor
POOLe o v & % o & a w & » &« @ ® & & @& % # ® @ @ & & ¥ « POOP
Ornamental properties . . . +« ¢« ¢« ¢« ¢ ¢« ¢ ¢ ¢« « ¢« &+ o o fair
Value a8 an OXyZenator. « « + « « o « « + « o« o« s« « &« o poOr
Ability to increase fertility of water. . . . « « . « « goOd
Ability to prevent silting and erosive wave action. . . good
Protection fOr TPV & & o & & o 8 ¥ @ @ & & & @ 3.9 @ » . .poor
Protection for fingerlings and ~rowing fish . . . . . . poor
Drouth resistance . « + ¢« ¢« ¢« ¢ ¢ ¢« ¢ s« ¢ ¢ ¢ o &« « ounknown
ijater clarifying qualities. . . « «. ¢« « ¢« ¢« « ¢« « . Junknown

Tolerance for turbidity « ¢« ¢« « ¢ ¢ ¢ ¢« ¢« ¢ ¢« « « « osunknown
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DISTRIBUTION AND ECONOMIC TMPCRTANCE
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Polygonaceae (Buckwheat Family)
Polyconum (Tourn.) L. Knotweed
_Po¥x50num longistylum Small.

r}eneral habitat - - - - L - - - . - - - L]

. +« o Water's edge

Growth type . . .sometlmes submerged with aerial leafy stems

RELATIVE VALUEZS IN FISH CULTURE
Shade o s ¢ o 5 ¢ 4 & & 5 & & o 5 & & 24 ¢ » o & ¢ o Taly
POORs o o i 0 @ m w0 % 5 o % 4 8 » & w0 wocw ow w0 s ow e e DOOE
Ornamental Properties « « o« o« « « « « o« o « o « o« o o o fair
Value as an oxy2ena8tor. « « o » « ¢« « o« « o« s« ¢« =« « « « DPOOT
Ability to increase fertility of water. . . . . . . . « Z00d
Ability to prevent silting and erosive wave action. . . good
PPOLOGLIOR. TOP XV, & o s w % o & % & w & ¢ % % ¥ & & w TRIE
Protection for fingerlings and growing fish . . . . . . falr
Drouth resistance . . ¢« ¢« ¢ ¢ 2 o ¢« o o o 2 + o o « =« o 2004
Water clarifying qualitles. . . . ¢« ¢« ¢« ¢+ ¢« ¢ « « . Junknown

Tolerance for turbidity . « « ¢ ¢ ¢ o o 2 ¢ o o « « « o« good
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DISTRIBUTION AND ECONOMIC IMPORTANCE

Polygonaceae (Buckwheat Family)
Polysonum (Tourn.) L. Knotweed
Polygonur Puhlenberzii (Meisn.) 'ats.

General habitat .« ¢« ¢« ¢ ¢ ¢« ¢ o« ¢« ¢« o o s o « o« Water's edge

Growth type « « .sometimes submerged with asrial leafy stems

RELATIVE VALUES IN FISH CULTURE

SHERS o o« o« o @ v & o % & o & ¢ & & » & B B s 6 o ¢ TALP
FOOUe o ¢« o o o o o o o5 o s o o o s o« o s o o s & o o« s poor
Ornumental properties ¢ o o ¢« o o « o o o s o » » « o+ o fair
Value a8 8n OXygenator. « « « o ¢ s ¢ o« o o« =« o o« & &« o PoOOT
Ability to increase fertility of water. . . . . . . . ., falr
Ability to prevent silting and erosive wave action. . . fair
Protectlion for £IV¥. « « ¢« 5 s o ¢« s « o s & &« » o » = « DORO
Protection for fingerlings end growing fish . . . . . . none
Drouth resistance « « o« o« ¢ ¢ ¢ ¢« ¢« o« ¢ ¢ o« o« o s o« & o good

ater clarifyins qualities. « « « ¢« ¢« ¢« + « » ¢ « « ounknown

Tolerance for turbidity . « ¢« ¢« ¢« ¢« ¢ ¢« ¢ ¢ ¢ « « « unknown
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Polyzonaceae (Buckwheat Family)
Polyzonum (Tourn,) L. Knotweed
Poly~onum pennsylvanicum L.

General habitat . . . « ¢« ¢« ¢ 4 ¢« ¢ o ¢« +» «» « . water's edge

Growth type . . .sometimes submoeried with eseriacl leafy stems

RELATIVE VALUDS IN FISH CULTURE
Shade o ¢« o o« ¢ o o ¢ s o s o o o« 0 o 8 o o s s s+ o o » Talr
FOOQe ¢ o o 5 o o ¢ « s o o 2 s ¢ o ¢« 2 o 5 2 s« » » o » pOOF
Ornemental properties . . ¢« o« ¢« o ¢« o o ¢« ¢ s o s o o« » fair
Value as &n oxXygenator. « o« « « s « o« ¢ s s« s « s s « « DpoOOT
Ability to increase fertility of water. . . . . . . . . good
Ability to prevent silting and erosive wave action. . . goed
Protection TOr £¥¥e o s w & 5 & & a & & & % & » & o s & F&IP
Protection for fingerlings and growinr- fish . . . . « . fair
Drouth resistance . « « + ¢ ¢« = o o o 2« o s ¢« o ¢« « o « goOd
Water clarifylin~ qualities. « « ¢ ¢ ¢« ¢ ¢ ¢ ¢« ¢« « o Junknown

Tolerance fOor turbldity ¢« ¢ ¢ o ¢ ¢ o ¢« ¢ ¢ ¢ o o« o « o« 2004
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CLAARRON TEXAS !m;u

Polygonaceae (Buckwheat Family)

Polygonum (Tourn.) L. Knotweed
Polygonum persicaria L. (Lady's Thumb)

General habitat . . &« ¢ o & ¢ a ¢« ¢ ¢« =« « « « « Water's edge

Growth type . . .sometlmes submerged with serial leafy stems

RELATIVE VALUTS IN FISH CULTURE
Shad® o « « v ¢ ¢ ¢« o « o« o ¢ s 6 o« s s s a o« » » s« » » DOOT
FOOLs o o o @ o wia o o o 3 ® & 8 & & & & & % & o ¢ & » POOP
Ornemental properties . ¢« s o ¢ s o s o & s o 5 ¢ s « o Talr
Value as an OXygenaltor. o« ¢« « o o « o o s ¢« o o« « « « o DOO¥
Ability to increase fertility of water. . . . « « . « . good
Ability to prevent silting and erosive wave action. . . fair
Proteotlion Lor LYV, s & o o % & 5 & & % & & & & & & & » pooyp
Protection for fingerlings and growing fish . . . . . . poor
Drouth resistance . « o o ¢« ¢« o« @« « » o s s = s « » = » g004
Vater clarifying qualities. . . &« ¢« ¢ ¢« ¢ ¢« &« o« « « unknown

Tolerance for turbidity ¢« ¢« ¢« ¢ ¢« ¢« « ¢« ¢ ¢ » ¢ ¢« » ounknown
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GRANT

)
GARFIELD

Ceratophyllaceae (Hornwort Family)

0; um L. Hornwort
-Bififﬁgﬁ?IIﬁi demersum L.

General habitat . . . . . . . . shallow water and deep water

Growth type . . ¢« ¢« 4+ ¢« « « « ¢« ¢« « « s« +» « Wholly submersed

RELATIVE VALUES IN FISH CULTURE
Shade . ¢« ¢ « ¢ ¢« ¢ ¢ ¢ ¢ o ¢ o ¢« s s s 6 06 06 s s 0 o o Lair
FOO: o +» v o o 5 s « o 5 s 5 & o o8 o w s '« o o 5 o« good
Ornamental properties . . . « . « ¢ ¢ ¢« ¢ ¢ ¢ &« « o o« o Tair
Value as an oxygenator. . « « « « « « « ¢ « s« « « o &« » fair
Ability to inerease fertility of water. . . . . . . . . poor
Ability to prevent silting and erosive wave action. . . poor
Protection fOIr fTY. ¢ o ¢« « o o o o o o o o« s« s » o « « good
Protection for fingerlings and growing fish . . . . . . fair
Drouth resistance . . . . . « ¢« . . ¢« ¢ + « « « « .+ Junknown
Water clarifying qualities. . . . . . . . . . . . . .unknown

Tolerance for turbldity . . « « ¢+ « ¢+ ¢« ¢ &« ¢« o ¢« +» o« o Tair
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Nymphaeaceae (Water Lily Family)
%E Talla salisb., water Nymph
— gastalia Sp. - hybrid
General habitat . . . . . . «. ¢« . ¢« + + . « « .shallow water

Growth type . . . . partially submersed with floating leaves

RELATIVE VALUES IN FISH CULTURE
SRS i & o @« i 5 8 s i Em e s e B e G Ew s s e s EOE
FoOd. 2. v 5 o 2 5 6 o ¢ o 2 2 o 2 9 s 8 5 s = a5 s o« POOT
Ornamental properties . . . . « ¢« ¢« + & ¢ ¢ ¢ ¢« « « « . good
Value as an oxygenator. . . « « + « s = « s « » » &« « « poOOr
Ability to increase fertility of water., . . « «. . . . . fair
Ability to prevent silting and erosive wave action. . . fair
Protestion for Y. =« « « « o o« o s o o s ¢« » o » » & & Talr
Protection for fingerlings and growing fish . . . . . . fair
Drouth resistance . . . « . « ¢« ¢ ¢« ¢« ¢ ¢« « &« + « - .unknown
Water clarifying qualities. . . . . . . . . . . . . .unknown

Tolerance for turbidity . . . « « ¢+ ¢+ ¢« ¢« &+ ¢« « + . .unknown
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a isb. water Nymph

/ //// Nymphaeaceae (Water Lily Feamily)
Castalla sal

Castalla odorate Ait. Woodville & Wood

General habitat . . . « . . . . shallow water and deep water

Growth type . . . . partially submersed with floating leaves

RELATIVE VALUES IN FISH CULTURE

SRAASG ¢ + s ¢ s 6 s 6 & 6 b b e 6 8w v e b
FOORe ¢« ¢ ¢ o o ¢ 2 o o o 6 0 06 8 8 o o

Ornamental properties . . . . « ¢ « ¢« « o« &
Value as an oxygenator. « . « « « « + o o« &
Ability to inerease fertility of water. . .
Ability to prevent silting and erosive wave
Protection for fry. . « ¢« « ¢ o & o o o o &
Proteetion for fingerlings and growing fish
Drouth resistance . « ¢« « ¢« ¢« ¢ ¢ ¢ ¢« ¢ o &
wWater eclarifying qualities. . . . . . . . .

Tolerance for turbidity « « « « + ¢« ¢ « . .

action,

« « poor
« « good
. » poor
. « good
« « fair
- « Talr
. o» falr
.unknown
. unknown

. unknown



DISTRIBUTION AND ECONOMIC IMPORTANCE

(acracra

P s
CIMARRON TEXAS BLAVER

8l

water Nymph
castalia tuberosa (Paine) Greene

N haeaceae (Water Lily Pamily)
%Esii!ia Salisb.
8

General habitet . . . . . . . . shallow water and deep water

Growth type . . . . partially submersed with floating leaves

RELATIVE VALUES IN FISH CULTURE

Shade . ¢ « ¢« ¢« o s ¢ ¢ s 6 s 6 6 o s 8 = o
POORs v o o & o & % & @ o » % & & € @ @ @ @
Ornamental properties . « « « ¢« o« « ¢ « .« &
Value as en oxygenator. . « « « ¢ o« o o « &
Ablility to increase fertility of water. . .
Ability to prevent silting and erosive wave
Protection for fry. . « ¢« o« ¢ o« s o « o o o
Protection for fingerlings and growing fish
Drouth resistance . . . . « ¢ ¢« ¢ ¢ o &+ ¢ &
Water clarifying qualities. . . . . . . . .

Tolerance for turbldity . « » « ¢ ¢« ¢ ¢ « &

. « good
. « poor
.« « good
. « poor
. « good
. « fair
. « fair
« o« sair
. unknown
.unknown

.unknown
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Nvmphaeaceae (water Lily Family)
elunbo (Tourn,.,) Adans. Sacred Bean

' N. quea (willd.) Pers. Yellow Nelumbo

General habitat .

Growth type . . .

RELATIVE VALUES IN FISH CULTURE

Sha de - - - - - - - L] - - - - - - - - - . -
Food. .

- - - - - - - - - - -

Ornamental properties . . . . . . . .

Value as an oxygenator. « . « ¢« « « « & =
Ability to increase fertility of water. . .
Ability to prevent silting snd erosive wave
Proteotion For Y. « o o oia » o o & & o
Protection for fingerlings and growing fish
Drouth resistance . . . . . . . .

Water clarifying qualities. . . . . . . . .
Tolerance for turbidity . . . . . . . . .

shallow water and deep water

. partislly suvbmersed with floating leaves

. 8ood
. . poor
good
. poor
good
fair
poor
fair
good
. unknown

. « fair
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ea advena Ait. (Cow Lily)

haeaceae (Water Lily Family)
EIEEEE.a (Tourn.) L. Yellow Pond Lily

General habitat . . . . . . . . . ¢« « « « + . «shallow water
Growth type . « . . partially submersed with floating leaves

RELATIVE VALUES IN FISH CULTURE
SNBAG & ¢ s ¢ o o 4 s 9 s e 0 8 6 s s 6 e s e e s s s » good
FOOAe ¢ « o o v ¢ 6 ¢ ¢ a o 8 ¢ o 6 0 o o« o v s « o o o« POOT
Ornamental properties . . . . . . ¢« ¢« ¢ ¢ ¢ ¢ ¢ « + « o Tair
Value @8 an OXygenator. . . « « « « « »« ¢« « s« s« « « « « poor
Ability to inereasse fertility of water, . . . . . . . . good
Ability to prevent silting and erosive wave action. . . fair
Protestion Lor LY. « o « o6 o » o o s ¢« o« o 5 s &« & » Saly
Protection for fingerlings and growing #ish . . . . . . fair
Drouth reslstansed . . . « ¢ 2 2 ¢ 2 ¢ ¢ o s 0o v o o = o good
Water elarifying qualities, . . . . . . . . . . . . .unknown

Toleranee for turbldity ¢ ¢« ¢ ¢ ¢« ¢« s v s ¢ o ¢ o ¢ o« o Lalr



84

DISTRIBUTION AND ECONOMIC IMPORTANCE

e TROWATA (CRAIG  [OTTAWA
Comamion Teas BLAVER MARPER  \WOODS ALFALFA Wuwn RAY [ g
1
ROGERS
TiLis  |wooomARD GARFIELD | MOBLE MATES
— ¥
pAYRE
- WERD.
Y BEWEY [FuwgFISAER |LOGAN RELn |T6LsA
LINCOLA
wbLcer
Tl
3 CUSTER
- CAMADIAN CALANOMA FUIREE SEQUOTAN
§ < INTOIN
b £A000
rzzzr i e . H ').}c’
§ WUGHES <
§ i B rrf"""‘“‘6 3
TER \ FIOWA ol B T e
x 2 =}
COMANCHE GARYIN g
PUSHMATANA
el STEPNERS ]

Ranunculaceae (Crowfoot Family)
Ranunculus (Tourn.) L. Crowfoot
R. aguaEII!a L., var, eapillaceus DC.

e

General habitat . . . «. « ¢« « . . ¢« ¢« + « « « oshallow water

Growth TYDPe « + « + « ¢ « « « « « « « » « « Wholly submersed

RELATIVE VALUES IN FISH CULTURE
FNadS o ¢ 2 s e s st s 4 s s m e s e s e e s e s s« TALP
FOOAs o o ¢ o o o o @ o ¢« & % & & v o & » o o o o s o o 22YP
Ornemental properties . . . . « « ¢« ¢« ¢ ¢« ¢ o « « & o+ o Pair
Value as an oxygenator. . « « + « + s « 2« s« o« « « » « » good
Abllity to inerease fertility of water. . . . . . . . . falir
Ability to prevent silting and erosive wave action. . . fair
Protectlion For frV. ¢« « &« « o« o ¢ o o o o o s o s o o o« gO0d
Protection for fingerlings end growing fish . . . . . . fair
Drouth resistance . . . . . . « ¢« ¢« ¢ « ¢« ¢« « « + « Junknown
Water clarifying qualities. . . . . . « « + « . . . .unknown

Tolerance for turbidity . . « «+ ¢« ¢ ¢« ¢« ¢« ¢« « » « . .unknown
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Ranunculaceae (Crowfoot Family)
Ranunculus (Tourn,) L. Crowfoot
Ranunculus Cymbalaria Pursh.

General habitat . . . . . . . . . . . . . . . . water's edge

\

Growth type . . .sometimes submerged with aerial leafy stems

RELATIVE VALUES IN FISH CULTURE
BREAAG ¢ ¢ ¢ 4 ¢ 6 s ¢ 4 ¥ 5 s s 6 A e 4 e @ e 8 & & e s AONE
POOM. 2 ¢ o a o ¢ o« ¢« o & 2 2 s o = a a a o a & o » » s POOT
Ornamental properties . . . . « « ¢« ¢« ¢« ¢« &+ ¢ ¢« « & « o fair
Value @s an oxygenator. . + « « + « « « 2 « « = « s « « poor
Ability to inerease fertility of water. . . . . . . .unknown
Ability to prevent silting end erosive wave action. . . fair
Protection for fry. . « « ¢« « o « ¢« « o« « « « » « » Junknown
Protection for fingerlings and growing fish . . . . .unknown
Drouth resistance . . . . . « ¢« ¢« « ¢« ¢« ¢« « ¢« « +» » ounknown
Water eclarifying qualities. . . . . . . . . . . . . .unknown

Tolerance for turbidity . . . « « + + « ¢« + ¢« « . . .unknown
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s
ClmARRON TLEAS 'mm

Cruciferse (Mustard Family)
Radicula (Dill.) Hill. water Cress
R. Nesturtium-aquatioum (L,) Br. & R.

Gena;al habitat . « ¢« « ¢« ¢« ¢« ¢« ¢« ¢« ¢« « s « « o8hallow water

Growth type . . .partially submersed with serial leafy stems

RELATIVE VALUES IN FISH CULTURE
Shade ¢ ¢ o ¢« v & o 0 @ 5 & & * F e e B W s E W & 5 POOT
FOOAe ¢ ¢ ¢ o v ¢ « o o o s o s s o s s o s s s s s s o fair
Ornemental properties . . . « + ¢« « « ¢« ¢« ¢« o o &« « o+ . fair
Value @8 an oxygenator. . . « « « « » ¢« « s + « « & « « poor
Ability to increese fertility of water. . . . . . . . . fair
Ability to prevent silting and erosive wave action. . . fair
Protection for fry. ¢« ¢+ ¢« ¢« ¢+ ¢ ¢« s o v + o o ¢ s « &« » pooT
Protection for fingerlings and growing fisk . . . . . . poor
Drouth resistance . . . . . « « ¢ ¢« ¢ ¢ ¢ &+ & & o« o o«.s PpPoOOT
Water clarifying qualities. . . . . . . . . . . . . .unknown

Tolerance for turbidity « « ¢« ¢« « « ¢« ¢+ « + « « « « Junknown
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Cruciferae (Mustard Family)
Radicula (DIII.; Eill. water Cress
R. palustris (L.) Moench. Marsh Cress

General habitat . . . . . . ¢« .« ¢ « + « « « « » Water's edge

Growth type . . .partially submersed with serlal leafy stems

RELATIVE VALUES IN FISH CULTURE
Shade . ¢« o ¢ ¢« ¢ ¢ ¢« 2 2 s s s o o s o s s s = o o s s pooOr
FOOde ¢ ¢ ¢ ¢« o ¢ © o o ¢ o 8.2 o ¢ s o & s-.0:9 s o o s« poOOT
Ornamental properties . . . . . . + ¢« ¢ ¢« « s ¢« « « + « poor
Value as an OXy enator. . « « « o o &« « s s o =« » « « « pOOT
Ability to increase fertility of water. . . . . . . . . falr
Ability to prevent silting and erosive wave action. . . fair
Protection for Ifry. « ¢« o ¢« ¢ ¢« ¢« ¢ 4« ¢« ¢« o o o s o s+ « pooOr
Protection for fingerlings and growing fish . . . . . . poor
Drouth resistance . . . . « ¢ ¢ ¢ o« ¢ ¢ o ¢ « o » o » + good
Water clarifying qualities. . . . « « « « . + ¢« « . J;unknown

Tolerance for turbidity . « « « ¢ ¢« ¢ ¢ ¢ ¢ ¢« ¢« ¢ « « o falr
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Crassulaceae (Orpine PFamily)
Penthorum (Gronov.) L. Diteh Stonecrop
Penthorum sedoides L.

General habitat . . « « . ¢« ¢« ¢+ ¢« ¢ « « ¢« « . « water's edge

Growth type . . .sometimes submerged with aerial leafy stems

RELATIVE VALUES IN FISH CULTURE
Shade o ¢ o 2 5 ¢ 2 6 5 6 s 0 6 4 0 s e v s s a0 s s s Talr
FOBAs o o ¢ & o = 3 & o 5 2 & &« © @« & & % o & » ® s » o POOF
Ornamental properties . « « « ¢« ¢ ¢ ¢« ¢ ¢ ¢ & « o« « o« o Tair
Value &8s an oxygenator. . . « « « « ¢« o« o ¢« o o « s &« o« poOOr
Ability to increase fertility of water. . . . . . . . . fair
Ability to prevent silting and erosive wave action. . . good
Protestion £oX LY. o ¢ « o« o ¢« o « o » o ¢« s ¢ ¢« o & « POOF
Protection for fingerlings and growing fish . . . . . . poer
Drouth resistanse . . « « « ¢ ¢ ¢ ¢ ¢ ¢ ¢ o o ¢ o« s o+ o fair
Water clarifying qualities. . . . . . « . . . . . . Junknown

Tolerance for turbidity . . . « = + « ¢« ¢ ¢ . « . . .unknown
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it .

"
A
“J q Saxifragaceae (Sexifrage Family)
- s C. (Tourn,) L. Golden Saxifrage
Chrysosplenium americanum Schwein.

General hebitat . . . . . « . ¢+ ¢« ¢« ¢« ¢ « « « . Water's edge

Growth type . . . . partiaslly submersed with floating leaves

RELATIVE VALUES IN FISH CULTURE
SNede « ¢« « ¢« . ¢ o s o o s 4 e o s s s s s s e o s « o DODG
FOOBe o o o o o o o 4 o 2 5 s s o o2 o o 2 o s s o o » fair
Ornamental properties . . . . . . ¢ ¢« =« ¢« ¢ ¢« ¢« ¢« +» . o fair
Value as an oxygenator. . . . . « « « « « « s« s« « « « » poor
Ability to increase fertility of water. . . . . . . . . poor
Ability to prevent silting and erosive wave action. . . falr
Protection Lo LPYi « o 4 o 4 & o 6 ¢ ¢ o » & o » & & « ROBS
Protection for fingerlings and growing fish . . . . . . none
Drouth resistance . . . . . « .« ¢« « ¢« ¢ ¢« ¢« ¢« ¢« &« « « o poor
Water clarifying qualities. . . . . . . . . . . . . .unknown
Tolerance for turbidity . . . ¢+ « ¢« ¢« ¢ ¢ ¢ + ¢+ + . Junknown
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Callitrichaceae (Water Starwort Fanily)
Callitriche L. Water Starwort
Callitriche heterophylla Pursh.

General hgbitat . . . . . ¢« ¢« ¢« ¢« ¢« ¢« ¢« « « « o8hallow water

Growth type . . . . partially submersed with floating leaves

RELATIVE VALUES IN FISH CULTURE
SRAAG® ¢« ¢ ¢ ¢ ¢ 4 ¢ s o 2 6 s 4 2 s e e s s e s s s = « PoOOr
FOod., o . ¢ 4 ¢ ¢ e ¢ o s o o o o o ¢ o s« o o o o s o o fair
Orneamental properties . . . « ¢« ¢« ¢« o ¢ ¢« « s« o &« « &« » fair
Value as an oxygenator. . . + . « « + « = s « « » &« « o« poOT
Ability to inerease fertility of water, . . . . . . . . fair
Ability to prevent silting and erosive wave action. . . fair
Proteetion for fry. . « « « « « o « o ¢ o o o ¢ » s o o fair
Protection for fingerlings and growing fish . . . . . . poor
Drouth resistance . . . « « ¢« = ¢« ¢« ¢+ ¢« ¢« ¢« ¢ ¢ « « « o« falr
Water clarifying qualities. . . . . ¢« « «+ « . &+ « . Junknown
Tolerance for turbidity . . . . . ¢« « ¢+ + ¢« . + . . .unknown
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Cistaceae (Rockrose Family)
atine L. Waterwort
Elatine amerigcana (Pursh) Arn.

Generel habitat . . . . « ¢« « ¢« ¢ ¢« ¢ ¢+ « + +« . water's edge

Growth type . . .sometimes submerged with aerial leafy stems

RELATIVE VALUES IN FISH CULTURE
MEAR s o s ¢ » 5 s & W e 8w e s e e e v E w s e e o NOBG
POOde ¢« o o o o o ¢ o o o s s o 5 ¢ o s s ¢ 5 s s s o o falr
Ornamentael properties . . . ¢« ¢« « ¢« ¢« ¢« ¢ ¢« + ¢« o« « o« o fair
Value as an oxygenator. . « « « « + « « ¢« + « « « « « » poOOr
Ability to increase fertility of water. . . . . . . . . poor
Ability to prevert silting and erosive wave action. . . poor
Protection fOr Y. ¢« « ¢« ¢ &+ « o o = = &« o« « o« s« « » o DONG
Protection for fingerlings and growing fish . . . . . . none
Drouth resistence . . . . . « « ¢« ¢ ¢ ¢ ¢ ¢« ¢+ « .+ « Junknown
Water clarifying qualities, . . . « ¢« ¢« ¢ ¢« ¢ + « « Junknown
Tolerance for turbidity . . . « « ¢« ¢ ¢ ¢« ¢« ¢« . + + unknown
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lasracra {erant

Lythraceae (Loosestrife Pamily)
Amnmannia (Houston) L.
épmannIa aurlculata willd.

General hadbitat . ¢« ¢« ¢« ¢ ¢ ¢ ¢ ¢« o « o« o« « « « Water's edge

Growth type . . .sometimes submerged with aerial leafy stems

RELATIVE VALUES IN FISH CULTURE
BRAAG o ¢ ¢« ¢ ¢« s 5 ¢ s o s s 2 e e s e 0 s e e s s o » Talr
FOBds o » 2 2 ¢ o5 5 o 5 2 2 2 s 8 = » v s & % » » s o PGP
Ornamental properties . . ¢ « ¢« ¢« « ¢ o ¢« ¢« & « « &« « o fair
Value as an oxXygenator. . « « « « =« = « « ¢« « »« « » « « poor
Ability to inerease fertility of water. . . . . . . . . fair
Ability to prevent silting and erosive wave action. . . fair
Protection LOX fXY. « « + o o« a.0o s o« a s s »a » = = & o pOOT
Protection for fingerlings and growing fish . . . . . . poor
Drouth resistance . « . «. « ¢ ¢« 4+ ¢ o o ¢« s s « « =« +» +» g00d
~ Water clarifying qualities. . . . . . « . « « « . . .unknown

Toleranoe for turbidity « « « = ¢« ¢ ¢ ¢ o « ¢ s s o o o Ladr
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o & a coccinea Rottb.

General habitat . . . . . . . . . « . . . . . . Water's edge

Growth type . . .sometimes submerged with aerial leafy stems

RELATIVE VALUES IN FISH CULTURE
BRAEe . . ¢ o s 4 s s s e s s s s s e s s e RBLP
FOOhs o o o o & & 6 9 & # & % @ & % & & % & & & # &
Ornamental properties . . . + « « ¢ &+ ¢ ¢ &+ o « « « » o fair

va lue a. an oﬂs‘nator L] L ] - L ] L ] - - - L - L » . L] - L] L poor
Ability to increase fertility of water. . . . . . . . . fair

Ability to prevent silting and erosive wave action. . . fair

PrOtecti on for rry. - L - . - L - - - L - L3 L] L4 - - Ll - poor

Protection for fingerlings and growing fish . . . . . . poor

Drouth resistance . « . ¢« ¢ ¢« ¢ ¢ ¢ ¢ o « ¢ « « ¢« « « » good

Water clarifying qualities. . . . « + « ¢« ¢+ . . . . .unknown

Tolerance for turbidity . « « ¢« ¢« ¢« ¢« « ¢ ¢« ¢ + « « « » fair
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Jacracra | eRanT

Lythraceae (l.oosestrife Family)
runm L. Loosestrife
rum alatum Pursh.

Genteral habitat . « ¢« ¢« ¢ ¢ ¢« ¢« ¢« » « ¢« « « « o Water's edge

Growth type . . .sometimes submerged with aserial leafy stems

RELATIVE VALUES IN FISH CULTURE
Shade « ¢« ¢« o o s s o o 2 s o o o o o o ¢ o s s s s o o Tair
POOA. « ¢ o o o ¢ o ¢ ¢ o s o s o s 5 s s o o s s & s » poor
Ornamental properties . . . + ¢« ¢« ¢« o ¢« o ¢« ¢« ¢ o« « +» » goOd
Value as an oXygenator's « « ¢ ¢ o o ¢ ¢ o o o« o« « s « « poOr
Ability to increase fertility of weter. . . . « . +» . « fair
Ability to prevent silting and erosive wave action., . . fair
Protestion £or £YY. o ¢« = o« « ¢« o« = o = o o« 2 ¢« o « o » pPOOT
Protection for fingerlings and growing fish . . . . . . poor
Drouth resistance . . « ¢« ¢« ¢« ¢ ¢ ¢« ¢ o ¢« s« o ¢ ¢ & o« o falr
wWater clarifying qualities. . . . ¢« ¢« ¢« ¢« ¢« ¢+ « « . Junknown

Tolerance for turbidity « « « « « ¢« « « ¢« « « « « « ounknown
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Lythraceae (Loosestrife Family)
Rotala L.
Rotala ramosior (L.) Koehne

General habitat . . . . . . . . . . . . . . . . water's edge

Growth type . . .pertially submersed with aerial leafy stems

RELATIVE VALUES IN FISH CULTURE

Shade .

L - - - - - -

Food. .

- L] . - - . - . -

Ornamental properties . . .

L] L -

Yalue as an oxygenator.

L] L] L] . -

Ability to increase fertility of water. . .

-

- . L]

Ability to prevent silting and erosive wave action.

Protection for fry.

- L] . - . L] - - - - - -

Protection for fingerlings and growing fish

Drouth resistance .

Water clarifying qualities.

Tolerance for turbidity .

fair
. fair
fair
poor
fair
fair
fair
poor
.unknown
.anknown

Tunknown
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Qnagraceae (Bvening Primrose Family)
Jussiaea L. Primrose-willow
Jussiaea decurrens (Walt.) DC.

General habitat . . . « « ¢« ¢« ¢« ¢ ¢« ¢« ¢« & « . . water*s edge

Growth type . . .sometimes submerged with aerial leafy stems

RELATIVE VALUES IN FISH CULTURE
Shade . o « ¢ ¢ ¢ ¢ ¢« ¢ ¢ ¢ o a o o ¢ 2 o o o s o o o« o Pfalr
FOOe ¢ o o o 6 4 o s 5 & o s = & = 8 & & o 8 & & o & ¢ POOP
Ornamental properties . . . . . .« ¢« + ¢ ¢ ¢+ ¢ ¢« « .+ . . gOOd
VYalue as an oxygenator. « « o« ¢« « 2 ¢+ « « o« o« « « « « o poor
Ability to increase fertility of water. . . . . . . . . fair
Ability to prevent silting and erosive wave action. . . good
Protection Lor £r¥. « o = o o« o s s s« s o & = &« a s & « pooOT
Proteetion for fingerlings and growing fish . . . . . . poor
Drouth resistance . . « . ¢« « ¢« ¢« ¢ ¢« o+ « « » « « » sunknown
Water clarifying qualities. . . . « ¢« ¢+ « . « « . . .unknown
Tolerance for turbidity . . . « « ¢« ¢+ ¢ ¢ ¢« . « « . Junknown




97

DISTRIBUTION AND ECONOMIC IMPORTANCE

NOWATA JCRAIG  |OTTAWA

CARARAOW Teas seAvER NARPER | \WO0O003 TALPALFA | GRANT uvo DIAGE x
b :
ROGERS
Fiin [wocomano GARFIELD  |WOBLE 2 e
-
X »
,ATNE
TULSA % HERD.
i : BEWET KNG TISHER |LOGAN ,'U AEE O
> : o
LIHCOULN
o MULGEE r;
3 TusTER U-W“"
3 oian— o GRFUSKEE SEQUOTAN
g M€ INTOSH
T
MAIHITA w“ o
CRHAM
& i s F
o '-.!'. S : ,.ﬂ‘""m K
FER N AIOmA g = 5
= 2 <
4] b,
e 3 S ISHAMATARA \,
HAcKsaN O s : L b
S CURTAIN
TILLMAN roTToN r
AATER
FFERSON,
YAN CHOCTAW
3 \

Onagraceae (Evening Primrose Family)
Jussiaea L. Primrose-willow
Jussiaea diffusa Forsk.

General habitat . . . . . . . water's edge and shallow water

Growth type . . . . partially submersed with floating leaves

RELATIVE VALUES IN FISH CULTURE
Shade « « & « 4 4 4o v + « 4 o s o o s s e s s o s s s » good
POORs = o o 5 o o o o & o ¢ & a o o & & & & « # o o s o SOO&
Ornamental properties . . . . . . ¢« ¢« ¢« ¢« ¢« + ¢« « « . . fair
Value as an oxygenator., . . « .« « « « « « ¢ « & s« o« « « pooOr
Ability to increase fertility of water. . . . . . . . . good
Ability to prevent silting and erosive wave aetion. . ., fair
Proteotion for IIrY. « ¢ ¢ o o s = ¢« o o« o o s o + o« = « lalr
Proteetion for fingerlings and growing fish . . . . . . fair
Drouth resistance . . . . « ¢« + ¢« ¢ ¢« ¢ ¢ ¢ ¢« s« « +» « o good
Water clarifying qualities., . . . . . « . «+ « . . . .unknown

Tolerance for turbidity . . . . « ¢« ¢« « ¢« ¢« ¢« ¢+ + « o« . fair
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Onagraceae (Evening Primrose Family)
Ludwigia L. False Loosestrife
Lud a alternifolia L. (Seedbox)

G§ncral habitat . « . « « ¢ ¢ ¢ ¢ ¢« ¢ ¢« « « « . water's edge

Growth type . . .sometimes submerged with aerial leafy stems

RELATIVE VALUES IN FISH CULTURE
BRARE & & o« > o v s @ o o NN W W W W 8
FOOA: o ¢ o ¢ ¢ o o s o o o o o o 6 6 5 ¢ 8 o s o o
Ornamental properties . . . . . . . . .« « . « . . .
Value 88 an oxygenator. . « « + « « « « « o o o« o &
Ability to inecrease fertility of water. . . . . . .
Ability to prevent silting and erosive wave action.
Protection for fry. . « v o« ¢ ¢ ¢ ¢ o o o o o o o &
Protection for fingerlings and growing fish . . . .
Drouth resistance . . . . « . . ¢« ¢ ¢« ¢ ¢ ¢ ¢ o o &
Water elarifying qualities. . . . . . . . . . . . .

Tolerance for turbidity . . . . . . « . ¢« + . ¢« . .

. . poor
+ « poor
. . fair
. « poor
« « fair
. « fair

. « poor

Tunknown
.unknown

.unknown
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Onagraceae (Evening Primrose Family)
tu!ﬁifga L. False Loosestrife
L. palustris (L.) Ell. (water Purslane)
General habitat . . . . . . . « ¢« « . . . . . . water's edge

Growth type . . .sometimes submerged with aerial leafy stems

RELATIVE VALUES IN FISH CULTURE
T T E T E T YN -
POMs s 6 o o 5 ¢ o w 5 % & 5 @ % &+ w & s ® » & 5 PaiP
Ornamental properties . . . . . . ¢ ¢« ¢« ¢« ¢ ¢« ¢« « &+ o+ . fair
Value as an oxygenator. . « + « « + « o o« » » s &« « « « DOOYT
Ability to increase fertility of water. . . . . . . . . fair
Ability to prevent silting and erosive wave setion. . . fair
Protection for fry. . . . « ¢ &« &4 4 ¢ &+ ¢« « o s « « + « DPOOr
Protection for fingerlings and growing fish . . . . . . poor
Drouth resistance . « . « ¢« ¢« ¢« ¢« « s o« o« ¢ s ¢« ¢« « « o falr
Water elarifying qualities. . . . . . . . . . . . . .unknown

Tolerance for turbidity . . . . . . . . . . . . . . .unknown
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Haloragidaceae (water Milfoil Family)
Hi%!ogﬁf%zum (Vaill.) L. water Milfoil
yriopayllum heterophyllium Michx.

Ceneral hebitat . . . . . . . . shallow water and deep water

Growth type . . .partially submersed with aerial leafy stems

RELATIVE VALUES IN FISH CULTURE
Shelle . o v ¢ o o 5 w s 9 o « i 2 s 0w s 0w @ om e o > DALE
POOR: 5 % o = o @ s & ® % 3 & @ & & % & = 5 & & ¥ o « » POOR
Ornamental properties . « ¢« « ¢« ¢« ¢« ¢ ¢ « « s« o« o« &« o o fair
Value as an oxygenator. . « + + « « s « « s« » » « s « «» fair
Ability to increase fertility of water. . . . . . . . . good
Ability to prevent silting and erosive wave setion. . . fair
Proteotlon Lor fIY. o« o + o « ¢ ¢ s o o« o s s o o « o« » fairx

Protection for fingerlings snd growing fish e «+ « +» » fair

L]

Drouth resistance . . + . & ¢ ¢« ¢ ¢ ¢« « ¢« + & « « « Junknown
Water clarifying qualities. . . . . « . . « « . « . .unknown

Tolerance for turbidity . . « + « ¢ ¢« ¢ ¢+ « « « . . Junknown
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Haloregidaceae (Water Milfoil Family)
Myriophyllum (vaill.) L. water Milfoll
yriophyllum proserpinacoides (?)

.shallow water

Gr&%@h type . . .partielly submersed with aerial leafy stems

RELATIVE VALUES IN FISH CULTURE

ghade .

Food.

Ornamental properties . . -

- - - - -

Value as an oxygenator.

Ability to increase fertility of water.

Ability to prevent silting and erosive wave

Protection for fry. . . i oa we ¢ w @

Protection for fingerlings and growing fish

L] -

Drouth resistance .

- .

Water clarifying qualities.

Tolerance for turbidity . .

- L4 - -

action.

-

-

fair

. good

. good

fair
good
fair
fair
fair

.unknown

Tunknown

.unknown
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' Haloragldaceae (Water Milfoil Family)
Myriophyllum (Vaill.) L. waeter Milfoil
Myriophyllum scabratum Michx.

General habitat . « « « « « . . shallow water and deep water
Growth type . . .partially submersed with aerial leafy stems
RELATIVE VALUES IN FISH CULTURE

Shade . - - - - - - L ] . . L] L - . L] - - - L] . Ll - L] - ra 1 r

?OOd L L L L L - - - - . - . L] . . - L] . . - - - - - - - good

Ornamental properties . . . . . . . . « ¢« ¢« + ¢+ ¢« « o+ . fair
Value as an oxygenator'. . « . « « « « o« « o« o « o« « « » fair
Ability to inecrease fertility of water. . . . . . . . . good

Ability to prevent silting and erosive wave action. . . fair

Proteetion for fry. . . . . . . ¢« ¢« o . . . . « + o fair

Protection for fingerlings and growing fish . . . . . . fair

Drouth roai ﬂtanca L - L - - - - - - - - - - - - - - .umown

water clarifying qualities. . . . . . . . . . . . . .unknown

Tolerance for turbidity . . . . . . . . . . « « « . Junknown
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Haloragidaceae (Water Milfoil Family)
MEgIogﬁinum {(Vaill.) L. water Milfoil
uyy

ophvlilum spicatum L.

General habitat . . . . . . . . shallow water and deep water

Growth type . . .partially submersed with aerial leafy stems

RELATIVE VALUES IN FISH CULTURE

BRad® < & » s 6 & v i W s s o5 o e v ow @ o s s e & s e TREE
FOOA: 5 s o s % & 2 5 @ & % & @ % o & % & % s % & » & + Bood
Ornamental properties . . . . . « « + ¢+ ¢« ¢« ¢+ « « o+ «» o fair
Value as an oxygenator. .« . . « + « + « « « ¢« &« « « » o fair
Ability to increase fertility of watser. . . . . . . . . good

Ability to prevent silting and erosive wave action. . . fair

Protodtion Lo LT2Y. ¢ o o « o 5 s o % o s ®w » o o o = o LOIT
Protection for fingerlings and growing fish . . . . . . falr

Drouth resistance . « ¢ ¢« o o o 4 ¢ o « ¢ o« « « « o« Junknown

water elarifying quelities. . . . « « . . . . . . . .unknown

Tolerance for turbidity . . . . . ¢« « ¢« ¢« ¢« + « « . Junknown



104

DISTRIBUTION AND ECONOMIC TMPORTANCE

TR =
CIMAR RON TEXAS fﬂarﬂ

Araliaceae (Cinseng Family)

Proserpinaca I.. Mermaid-weed
T Proserpinace palustris L.

General habitat . . . . . . . water's edge and shallow water

Growth type . . .partially submersed with aerial leafy stems

RELATIVE VALUES IN FISH CULTURE

BRalld o v » & 5 b e A & e E v e ¥ Yoo e e e W e s TR
FOOA: o <« ¢ 4 o o s o o o« o s s o s o o« o« = s « s« « o » poOT
Ornamental properties . . . « ¢ ¢« ¢« « ¢« ¢ « ¢« « « » « . fair

Value as an oxygenator. . . « « « « ¢« ¢« « s« + « » o o« » fair
Ability to increase fertility of water. . . . . . . . . fair
Ability to prevent silting and erosive wave aection. . . fair
Protogtion Tor LIY. ¢« s o o ¢ % o » » & o o s & « o « = FPAIP
Protecetion for fingerlings end growing fish . . . . . . fair
Drouth resistance . . . . . . . «.. ¢« ¢« « ¢« « o o« + Junknown
Water clarifying qualities. . . . . . . . . « « . . .unknown

Tolerance for turbidity . . «+ ¢« ¢« ¢« ¢ ¢« ¢« ¢« ¢« ¢« « « ounknown
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Unbelliferae (Parsley Fanily)

Berula Hoffm.
Berula erecta (Huds.) Coville.

General habitat . . . . . . « + . « . . + . . . water's edge

growth type . . .sometimes submerged with aerial leafy stems

RELATIVE VALUES IN FISH CULTURE

BHAAE s o ¢ o v ¢ 0 02 2w s s e e o e o POOR
POOA: « ¢ ¢ o o & & a2 o » o s s & » 5 s & & » s & & s POOP
Ornamental properties . . . . . . . . . . . . . . . . . fair
Value as an oxygenator. . . . . « +« « « « « « « « « » o poor

Ability to inerease fertility of water. . . . . . . . . feir
Ability to prevent silting and erosive wave action. . . fair
Protestion for fry. ¢« ¢ & o « 4 ¢ o & 4 & o s s« & » » & BRONG
Protection for fingerlings and growing fish . . . . . . none
Drouth resistance . . . . . . . . . . ... ¢ . . . « ;unknown
wWater clarifying qualities. . . . . . . . . . . . . .unknown

Tolerancee for turbidity . . . . «. « ¢+ ¢« ¢« «+ « « « . unknown
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GOBUTRL MAPIUAS o o « « o w4 % ® 5 5 & @ ®

Pastinaca 1. Parsnip
Pastinaca sativa L.

Unbelliferae (Parsley Family)

106

. water's edge

Growth type . . .sometimes submerged with aerial leafy stems

RELATIVE VALUES IN FISH CULTURE

Shade . o ¢ o o s 6 s o o 5 s o ¢ o o o o o
Food: ¢« « « ¢ ¢ ¢ o o ¢ o « ¢ o o o o o o o
Ornamental properties.. . . . . . . . . .

Value as an oxygenator. . . « « « « « « &

Ability to inecrease fertility of water. . .
Ability to prevent silting and erosive wave
Protegtlion for LY.  « o ¢« ¢ o o 5 o o o
Protection for fingerlings and growing fish
Drouth resistance . . . « « . « . . + . .

Water clarjfying oualities. . . . . . « . .

Tolerance for turbidity . . . . « « . . « &

-

poor

poor

. fair

poor
fair
falr
none

none

.unknown

.anknown

.unknown
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e
CIHMARRON ( TEXAS [mmr

Umbelliferae (Parsley Family)

gium (Tourn.) L. Water Parsnip
siun suave Walt.

General haebitet . . . . . . . . . . . . . . . . water's edge

Growth type . . .sometimes submerged with aerial leafy stems

RELATIVE VALUES IN FISH CULTURE
SBede i o o ¢ 4 B s s b e s 8 8 e s & e mos e w s s % DOOY
FOOBMs ¢ o o » o % 5 0 » % 2 % & % w0 5 &£ W w8 @ & o o« POOP
Ornamentel properties . . . « ¢« « ¢« ¢+ ¢ ¢ &« ¢« ¢ &« &« + . falr
Value as an oxygenator. . . . . . ¢« + « + « +« « « &« « o« pOOT
Ability to increase fertility of water. . . . . . . . . fair
Ablility to prevent silting and erosive wave action. . . fair
Protestlon LOr fIy¥. « o o o« % % 5 s & % & » & » & & & & NOAG

Protection for fingerlings and growing fish . . none

Drouth resistance « + ¢« ¢« + ¢ ¢« ¢« &« ¢« « o« o + « +» « Junknown
Water clarjfying qualities. . . . . «. « . . . « . . unknown

Tolerance for turbidity . . . . . « ¢« « ¢« ¢« « « +. . unknown
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-—

Primulaceae (Primrose Family)
Samolus (Tourn.) L. Water Pimpernel.
Samolus ebracteatus HBK

General habitat . «. « ¢« ¢« 2« ¢« ¢« ¢« ¢ ¢« s« » « « « Water's edge

Growth type . . .sometimes submerged with aerial leafy stems

RELATIVE VALUES IN FISH CULTURE

Bhade i i @ @ s W & s 8 R s s e RE R e 4 DOOE
FOORe « 5 4 » v & 9 2 & & = 2.2 » 2 5 & « o » s & & » » SRAL
Ornamental properties . . . . ¢« « . « ¢« ¢« « « ¢« &« + « « fair
Value as an oxygenator. . . « ¢« « ¢« ¢ o« ¢ e « o s « » « POOr

Ability to increase fertility of water. . . . . . . . . poor
Ability to prevent silting and erosive wave action. . . poor
Protoction £or £2Y. ¢« s s o o« o 5 s s« 5 © & s & % & « « RONG
Protection for fingerlings and growing fish . . . . . . none
Drouth resistance . . . . . . « ¢« ¢« ¢ ¢« &« 4 + & & « « « PoOOr
water clarifying qualities. . . « « ¢« ¢« « ¢« « « . . unknown

Tolerance for turbidity . . . . . . «. « « . . . « . .unknown
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Primuleceae (Primrose Family)
Samolus (Tourn,.) L. Water Pimpernel.
Samolus floribundus HBK

General hablitat . . . . . « . . . . . «. . . . . water's edge

Growth type . . .sometimes submerged with aerial leafy stems

RELATIVE VALUES IN FISH CULTURE
Shade « + + & o + 4 4 « o o o o « o o o a s« o« a2 « « & o pDOOr
FOMe o « w o 0 @ & 5 s« = @ o 5 = % 8 & @ « 4 » 5 & » ¢ FALY
Ornemental properties . . . . . . « . . . . .« . « .« . . fair
Value as an oxygenator. . . . . « « « + i 8 .‘. . poor
Ability to increase fertility of water. . . . . . . . . poor
Ability to prevent silting and erosive wave action. . . poor
Protection for fry. ¢« ¢« ¢« ¢ o ¢ ¢ ¢ ¢ o« =« s « s« o &« o« o DONG
Protection for fingerlings and growing fish . . . . . . none
Drouth resistance . . . . . ¢« ¢« ¢« ¢« ¢ ¢ s ¢ ¢« ¢ « « « o poor

Water clarifying qualities. . . . . . . . . . . . . .unknown
.unknown

.
L4
-
-
-
"
-
L]
L
-

Tolerance for turbidity . . . .
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o Verbenaceae (Vervain Family)
e
~ Lippla (Houston) L.

Lippia cunelfolia (Torr.) steud.

General habitet . & « &« ¢ ¢ ¢ ¢ o ¢ & o &

Growth type . .

. « water's edge

RELATIVE VALUES IN FISH CULTURE

Bhade i : i v s @ s h ¥ e s e e s e
Foode « 4 o o & T
Ornamental properties . . . « « ¢ ¢« & + o &
Value as an oxygenator. « « « « « « o o o &
Ability to inorease fertility of water. . .
Ability to prevent silting and erosive wave
Protection for fry: . « ¢ « s ¢ o o s ¢ o &
Protection for fingerlings and growing fish
Drouth resistance . « . « « « ¢ « ¢« ¢ o .

Water elarifying qualities. . . . .
Tolerance for turbidity . . . . . .

e =+ & @

action.

.sonetimes submerged with serlal leafy stems

poor
poor
fair
poor
good
fair
poor
poor
good
.anknown

. good
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Verbenaceae (Vervain Family)
Lippla (Houston) L.
Lippia lanceclata Miehx. (PFog-fruit)

'.é:rM

General habitat . . . . . . . . . . . . .+ . . . water's edge

Growth type . . .sometimes submerged with serial leafy stems

RELATIVE VALUES IN FISH CULTURE
. T T L EE P E E T E T Y | .
FOOds o ¢ o v % & & o & & % % % & % & % 8 % & # # @ » & POOP
Ornamental properties . . . « . ¢« ¢« ¢ ¢ ¢ ¢« « o« « « « » fair
Value as an oxygenator. . « « « « « « « « « + « « &« « o« poOT
Ability to increase fertility of water. . . . . . . . . good
Ability to prevent silting and erosive wave aetion. . . fair
Protection for fry. . . . ¢« & ¢« ¢ ¢« &+ « « o« « &« « « « » DPOOT
Proteection for fingerlings and growing fish . . . . . . poor
Drouth resistance . . . « ¢« ¢« ¢« ¢« ¢ 2« ¢ « s « ¢« « « « o gooOd
Water clarifying qualities. . . . . . . . . . . . . .unknown

Tolerance for turbidity . . « « ¢« ¢« ¢« ¢ ¢ ¢ ¢« ¢« + « « « good
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Verbenaceae (Vervain Family)

Lippia (Houston) L.
Lippia ngHIflora (L.) Michx.

General habitat . . . . . +« « ¢ ¢« ¢« ¢« ¢« + « « « Water's edge

Growth type . . .sometimes submerged with aerisl leafy stems

RELATIVE VALUES IN FISH CULTURE

Qlade - Ll - Ll - . - - - L4 - . L] . . L - L] L . . - L] - - poor

poor

POORe o o o 4 & s s w % 4 5 ¢ © & o 8 & & & & & & & & s
Ornamental properties . . . . . . . . . ¢« ¢ ¢+ . ¢ . . . fall
Value as an oxygenator. . . « « ¢« « « « o &« « s s « « o pooOT
Ability to increase fertility of water. . . . . . . . . good

Ability to prevent silting end erosive wave action. . . fair

Protection for fIy. . ¢ « ¢« o « ¢ o« =« s« o « =« » s s« » « poor

Proteetion for fingerlings and growing fish . . . . . . poor

Drouth resistance . . . « ¢« ¢« « o o ¢« o o s s s « o o « gOOd
water elarifying qualities. . . . . . . . . . . . . .unknown
. good

Tolerance for turbidity . « « ¢« ¢ ¢ ¢ ¢ + ¢ o o o o &
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B

o Lablatas (Mint Family)
fxcogus (Tourn.) L. Water Horehound
Lyeopus virginicus L. (Bugle Weed.)

General habitat « « ¢« ¢« ¢« o« ¢« ¢+ ¢« ¢ « ¢« « » « «» water's edge

Growth type . . .sometimes submerged with eeriasl leafy stems

RELATIVE VALUES IN FISH CULTURE
BHAAE & « v & & ¥ & 6 8 s F W &R T e e & s w W e & DOOP
FOORs o o » # o o » o 2 o 2 s & & & o 0 o 9 o s & & s o poov
Ornamental properties . . . « ¢« ¢« ¢« ¢ ¢ ¢« ¢« ¢ ¢ ¢ o« o . fair
Value as an oxygenator. « « « ¢« « « « « s o« « &« « o « « poor
Ability to increase fertility of water. . . . . . . . . fair
Ability to prevent silting and erosive wave action. . . fair
Profection £0r fI'V.e ¢ ¢« « ¢« ¢ o ¢« o o« ¢ o o » ¢« o o « « poOOP
Proteetion for fingerlings and growing filsh . . . . . . poor
Drouth resistance . . « « + « ¢« ¢« ¢ o ¢« ¢ ¢« ¢« « « o Junknown
Water elarifying qualities. . . « « ¢« ¢« ¢« ¢« « « « . Junknown

Tolerance for turbldity . . « « ¢« ¢ ¢ ¢ ¢« o ¢« « « « -unknown
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Lablatee (Mint Family)
Nepeta L. Cat Mint
N. hederacea (L.) Trevisan. Ground Ivy

CUSTER

AOGLR AL

General habitat . . . . . . . . . . . . . . . . water's edge

Growth type . . .sometimes submerged with aerial leafy stems

RELATIVE VALUES IN FISH CULTURE
SBhad® . ¢ ¢« « ¢ ¢« ¢ s s ¢ ¢ o ¢« ¢ 6 2 s o s s e s s &« » DODG
FOOMs ¢« ¢ o ¢ ¢ ¢ o ¢ o s s s s 2 s 8 o o e » s s s s « RORO
Ornamental properties . . . « . . «. ¢« ¢« ¢ ¢ ¢« ¢« ¢« « « o falr
Value as an oxygenator. . . . . « +« ¢« « « « + &« &« o« « o« poOTr
Ability to inerease fertility of water. . . . . . . . . fair
Ability to prevent silting and erosive wave action. . . poor
Protection for fry. . . « ¢« ¢« ¢« ¢« 4 « « &« 2« &« « « &« « o NONO
Protection for fingerlings and growing fish . . . . . . none
Drouth resistance . . . . . . . . . . . . . . +« . . Junknown
Water clarifying qualities. . . . . . . « « ¢« . . . .unknown
Tolerance for turbidity . . . . . . . . ¢« + . . . . Junknown
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T T

Labiatae (Mint Family)
ljentha (Tourn.) L. Mint
kentha piperita L. (Peppermint.)

General habitat « ¢« o« ¢ ¢« o « ¢ « ¢« ¢ ¢+ ¢« o« « o Water's edge

Growth type . . .sometimss submerced with asrial leafy stems

RELATIVE VALUES IN FISH CULTURE
SHEAD w ¢ = o o & o & o 6 &  ® » ¢ € 8 ‘& ® ¢ & w & @ 2 DOOY
FOMe o s & o @ &8 & % o & & @ @ &% & 28 & & » % ¢ & & POOP
Ornamental -properties . . . . ¢ . & ¢ o« + ¢ ¢ ¢« ¢« & o o goOd
Yal® a8 8N OXVZeNALOT. ¢ « ¢ s ¢ o o o 2 o o o a« « s o oPOOY
Ability to increase fertility of water. . . « ¢« ¢« « « . falr
Ability to prevent silting and erosive wave action. . . fair
Protestion for fry. ¢ ¢ & o o« ¢ o ¢ 2 o o o« « s o « « o poOY
Protection for fineerlings and srowins fish , . . . . . poor
Drouth reslstance .« « « ¢« o« ¢« o s« = s s 2 s« s » o s s « g0OQ
Water clarifying qualities. .« . ¢« ¢« ¢ 4« o o « + « o JUNKknown

Tolerance Tor turhidit™ . . . ¢ ¢ ¢ « o « « « « « « <unknown
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Labistae (Mint ¥amily)
o~ 4 ¥entha (Tourn.) L. Mint
N

Mentha spicata L. (Spearmint.)

General habitat . « « ¢ ¢« ¢« ¢ ¢ ¢ ¢ ¢ ¢« « ¢« « « Water's edpe

Growth type . . .sometimes submer~ed with aerial leafy stems

RELATIVE VALUES IN FISH CULTURE
SHBA® & « w o & & & % & s » & & & & & % & & 9 & & @ & & poop
FoOd, o <« 5 & 5 & @ 5 & 5 &3 5 @ w5 5 35 €« & 8 & s # 4 pOOF
Ornamental properties . . . .« + « ¢« o ¢ o o« « ¢« o o« » » good
Value as an OXygenator. « « ¢ « o« « o o = « o o o« s « o pOOY
Ability to increase fertility of water. . . . . . . . . fair
Ability to prevent glliting and erosive wave action. . . fair
Protectlion LOr PYV. ¢ « o o o 4 % o s o & ¢ & & » @ o & POOY
Protection for fingerlinge and pgrowing fish ., . . . . . poor
Drouth reslistance . « &« & . ¢ & ¢ ¢ ¢ 4 o ¢« o« o o « s « good
‘ater eclerifying quelities. . . . . « . . ¢« + « « . unknown

Tolerance for turbidity « « « o ¢ ¢ o ¢ ¢ o« ¢« o o « Junknown
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Scrophulariaceae (Figwort Family)
Gratiola 1L. Hedge Hyssop
Gratiola neglecta Torr.

General habitat « « ¢« ¢« ¢ ¢ ¢ ¢ ¢ ¢ ¢« « « « « . Water's edge

Growth type . . .sometimes submerged with aerial leafy stems

RELATIVE VALUES IN FISH CULTURE
BHAAS o & o o »: 6 & o » 6 o & s ® & & & % o W 8 e a e POOT
FOOAe ¢ ¢ o o o o o o ¢ s o o o o o s & » o o s & s s » pPOOYT
Ornamentel properties . « ¢« ¢« ¢ « ¢« ¢« ¢« ¢ « ¢ ¢« + « « . poor
Value as an oxygenator. « ¢« « « ¢ ¢ o s » « o« o« s « &« » poOr
Ability to increase fertility of water. . . . . . . . . fair
Ability to prevent silting and erosive wave action. . . fair
Protection fOr frYe ¢« ¢« ¢ « o« o « o s o « o s s » s « o DONe
Protection for fingerlings and growing fish . . . . . . none
Drouth Teslatariee o« « o o o » s « © & = & « @ o 5 & o » Q004
Water clarifying qualities. . . « ¢« ¢« . ¢« ¢« . . . . .unknown

Tolerance for turbidity « « ¢« ¢« ¢ ¢ o ¢« o o ¢ s« o « « o Tair
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Scrophulariaceae (Figwort Femily)
Gratiola L. Hedge Hyssop
Gratiola sphaerocarpes Ell.

General habitat « « ¢ « ¢« ¢« « ¢ &+ s o « « « « « water's edge

Growth type . . .sometimes submerged with aerisl leafy stems

RELATIVE VALUZS IN FISH CULTURE
Bheife o« s v o % & & ¢ & & & § & & % & 6 & & & & o » POOP
FOORs & & s & o 4 4 0 9 & &/ & ¢ & & 3 ¢ % % ¥ % & & & poor
Ornamentel properties . . . . . . « « + ¢ + « « « .+ « o DOOT
Value as an oxygen8tor. o+ « « « « ¢« s« ¢« o« ¢ ¢« ¢« &« « & o« poOT
Ability to increase fertility of weter. . . . . . . . . fair
Ability to prevent silting end erosive weve action, . . falr
Protection for fIV. ¢« o ¢ « ¢ o o o o o s« ¢« o o« o « o« « DONE
Protection for fingerlings and growing fish . . . « « . none
Drouth reslstance . « s ¢« o ¢ ¢ s s o o o s« s o = & ¢ & good
Water clarifying qualities. « « ¢« ¢« ¢ ¢ ¢ ¢« ¢« ¢ ¢ » Junknown

T(‘lerﬁnce fO'I' fur‘:idit}r - . = - . » . - . - - . e - . . fB ‘II‘
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Serophularicccecae (Figwort Family)
Cratiola L. Hedge Hvssop
Gretiola virginiana L.

Ceneral habltal . . . . 4 ¢ ¢« ¢« ¢« ¢ ¢ ¢« ¢« « o « Water's edge

Growth type . « .sometimee submerged with serial leafy stems

RELATIVE VALUSS IN FISHE CULTURE

Shade e s e e® s+ « = = . s DOOI‘

.
L]
L]
-
.
L]
.
L]
L]
-
L]
-
L
L]

PAOAs o v o & 9 % 4 s » ¥ & & & s /8 & & 5 & 8 % & & » pOOY
Ornamentsl propeTrtias « « o« o o oo ¢ o 0 o o o« ¢« o » o pOOP
Value as an oxyeen8ioT. ¢« « ¢« o =« s ¢ « s« s« o s « « &« « pOOr
Ability to increase fertility of water.: « ¢« « « ¢ « « o fair
Ability to prevent silting and erosive wave action. . . fair
Protection for frv. ¢ &« ¢ o o ¢ ¢ ¢ o o o« o s o » » « o« DONG
Protection for fingerlings and _rowing fisoh . . . . . . none
Drouth reslistance . o« o « ¢ o ¢« o« « o o o s 2 s o« s + o gOOd

‘f.‘ﬂtel‘ 01 eI‘“ 'f'yi!'i,‘ qu&litie Be o & a & s & o » « ® 2+ @ .IAD.KIIOWII.

Tolerance for turbidity « o ¢ o ¢ ¢ o ¢ ¢« o ¢ « « o o o fair
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DISTRIBUTION AND ECONOMIC IMPORTANCE

L
ALFALFA | GRANT

CIMARR DN ( TELAS BEAVER

Serophulariaceae (Figwort Family)
Ilysanthes Raf. False Pimpernel
Ilysanthes ansgallidea (Mich.) Robige

General habitat . . . . . . . ¢« + ¢« ¢+ ¢« « « . . wWater's edge

Growth type . . .sometimes submerged with aerial leafy stems

RELATIVE VALUES IN FISH CULTURE
Sha@l@ ¢« ¢ ¢« ¢« ¢ ¢« ¢ ¢ o s ¢ 6 o ¢ ¢ 6 ¢ ¢ » ¢ s » o o« o HODG
FOORs o o ¢ s s o o o o o s s o o o o o 6 a s o o » &« « HORG
Ornamental properties . . . + + + « + « ¢« « ¢+ ¢« « « « . fair
Value as an oxygenator. . . « « « « o« + 2 o « « o« +« s+ « pooT
Ability to increase fertility of water. . . . . . . . . fair
Ability to prevent silting and erosive wave action. . . fair
Protection fOr frY¥. « ¢ 2« ¢ ¢« = ¢ 2 ¢ ¢« ¢« ¢« ¢« = o o« « «» DONO
Protection for fingerlings and growing fish . . . . . . none
Prouth resistance . . . . « ¢« ¢« ¢ ¢« s ¢ o s ¢ + « « « « fair
Water clarifying qualities. . . . . . . . . . . . . .unknown

Tolerance for turbidity . . « « ¢« ¢« ¢ ¢« ¢« ¢ « ¢« . « +unknown
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DISTRIBUTION AND ECONOMIC IMPORTANCE

g FISHER |1

Serophulariaceae (Figwort Family)
Ilysanthes Raf. False Pimpernel
Ilysanthes dubia (L.) Barnhart.

General habltat . . . « « . ¢« ¢« ¢ &+ &+ « « «.« « water's edge

Growth type . . .sometimes submerged with aerial leafy stems

RELATIVE VALUES IN FISH CULTURE
Shade . + ¢« ¢« « o o o 2 o s o« s o o s s« s o« a« s s » o« « NONG
FOOA: ¢« o o ¢ ¢ o o o o o o o s o s o s + s s« o s s » « NONG
Ornamental properties . . . . . . ¢« « + + « « + &« + « o Pair
Value a8 an oxygenator. . . . . +« . « « &« « +« s « s+ « » pooOr
Ability to increase fertility of water. . . . . . . . . fair
Ability to prevent silting and erosive wave action. . . fair
Protection for frY. . « s ¢ ¢ ¢ ¢« o« o« o« ¢« s« o o« ¢« «» s « DONG
Protection for fingerlings amd growing fish . . . . . . none
Drouth resistance . . . « ¢« « ¢« ¢ ¢« ¢« ¢ ¢ ¢ ¢« ¢ « &« o o fair
water clarifying qualities. . . . « ¢« ¢« ¢« « « + . . .unknown

Tolerance for turbidity . . . + « ¢« ¢ ¢« ¢« ¢« « ¢« ¢« + Junknown



122

DISTRIBUTION AND ECONOMIC TiPORTANCE
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Macuillamia Raf. Water Hyssop
Maculllamia rotundifolia (Michx.) Raf.

General habitat . . . . . . . « . +« « « + « « .8hallow water

Growth type . . . . partially submersed with floating leaves

RELATIVE VALUES IN FISH CULTURE
Shade « « + « « ¢ o o ¢ o ¢ o s o s s s o s o s o o o « pOOP
FOOs ¢ o 2 o o o 4 o o o o 6 66 o o 0 s s o + o o & o Indy
Ornamental properties . . . . . ¢« ¢ ¢« ¢« &4 ¢« ¢« ¢ &« + + o falr
Value &as an oxygenator. . . « « « « ¢« « « « &« +« « & « o poor
Ability to increase fertility of water. . . . . . . .unknown
Ability to prevent silting and erosive wave action. . . poor
Protoetion £or LrY. « « ¢ ¢ o ¢ ¢ ¢« a o s o & ¢« » » & » DOO®
Protection for fingerlings and growing fish . . . . . . poor
Drouth resistance . . . . . . . . . . . ¢« . . . . . .unknown
Water clarifying qualities. . . . . « « =« « « . . . .unknown

Toleranc® for turbidity . . . . . « «+ « « « . . . . .unknown
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DISTRIBUTION AND ECONOMIC IMPORTANCE
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Scrophulariaceae (Figwort Family)
_— (Tourn.) L. Speedwell
—_— R Y. peregrina L. (Neckweed, Purslane S)

General habi tat - L] - - L] L ] - - . - - . - - - - water ' B B‘dng'
Growth type . . .sometimes submerged with aerial leafy stems

RELATIVE VALUES IN FISH CULTURE
Bhad® o o2 s ¢ o & 2 5 o 8 46 8 4 s @ e s s ¥ s s e s DOOP
FOOB: o o ¢ o 6 # « o o 5 o s o s s o s o « a o s o« » o poor
Ornemental properties . . . . . . . . « . « - + « . . . pPoOr
Value as an oxygenator. . . «+ . « « ¢« « + ¢« o« » « « « o poOT
Ability to increase fertility of water. . . . . . . . . fair
Ability to prevent silting and erosive wave action. . . fair
Proteotion for LY. « « ¢ o ¢ ¢« ¢ s ¢ o s s o s o o & o« POOT
Protection for fingerlings and growing fish . . . . . . poor
Drouth resistance . . . ¢« +« ¢« ¢ o « ¢ &« = o« « =« « « » » good
Water clarifying qualities. . . . . . . . « + . . . .unknown

Tolerance for turbidity . « ¢« « ¢ ¢ « ¢« ¢ ¢ ¢ o« ¢ « o« o« Talr
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Lentibulariaceae (Bladderwort Family)
Utricularia L. Bladderwort
Utricularia biflora Lam.

2
I
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| MecLAw

mnai

General habitat . . . . + « « &« &+ ¢« « « « « «» «8hallow water

Growth type . . . . partially submersed with floating leaves

RELATIVE VALUES IN FISH CULTURE
BRade® . « ¢ ¢ ¢ s ¢ s 6 o 4o s 06 6 8 6 6 8 s 8 s e s s o POGr
FOOd:, ¢ ¢ ¢ ¢ o s o o o s s ¢ 8 6 2 8 8 « s o 3 s o « « good
Ornamental properties . . . « . « ¢« ¢« ¢ ¢« ¢« ¢ o« o« &« « o fair
Value as an oxygenator. . . . « « « « o « « o « 2 « » o« good
Ability to increase fertility of water. . . . . . . . . fair
Ability to prevent silting and erosive wave action. . . poor
Proteotion for fTY. « ¢« ¢ ¢ o ¢ ¢ ¢ ¢ « o« s o s o o ¢ « fair
Protection for fingerlings and growing fish . . . . . . poor
Drouth resistance .... ... ¢. ¢ ¢ ¢« s.0.4 e.2 « « » « Junknown
Water clarifying qualities. . . . . . . . . . . . . .unknown

Tolerance for turbidity . . . . . « « « ¢« ¢ ¢ « + . Junknown
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DISTRIBUTION AND ECONQMIC IMPORTANCE
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J‘i Acanthaceae (Acanthus Family)
T y
2N S Dienthere (Gronov.) L. Water willow

! Dianthera americana L.

General habitat . . . . . . . water's edge and shallow water

Growth type . . .partially submersed with aerial leafy stems

RELATIVE VALUES IN FISH CULTURE
Bhade . « & ¢« s s s s 0 0 s s 6 26 e o8 s e e e s o Tal®
POOdi o s 6 6 o 2 o o o 6 ¢ 6 % aa & & & % % % % & o o POO¥
Ornamental properties . . . . . « « ¢« ¢+« ¢« « « + . + « . good
Value a8 an oxygenator. « « « « « o« o« s s o« » « o« o o o fair
Ability to increase fertility of water. . . . . . . . . good
Ability to prevent silting and erosive wave action. . . good
Proteetion for fI¥. +« « ¢ o ¢ o o o o o 2 o « s = » » « g00d
Protection for fingerlings and growing fish . . . .very good
Drouth resistance . . . ¢« « ¢ ¢« « ¢« o ¢ ¢ o« ¢ s ¢ « s« « gOOA
Water clarifying quelities. . . . . . + . . . « . .very good

Tolerancs for $urbldity « « ¢« ¢« ¢ ¢ o s ¢ o ¢ s s o =« o Talr
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DISTRIBUTION AND ECONQMIC IMPORTANCE

Rubiaceae (Madder Family)
gtﬁhnlanthus L. Buttonbush
Cephalanthus occidentalis L.

General habitat . . . . . . . . . . . . . . . . water's edge

Growth type . . .sometimes submerged with aerial leafy stems

RELATIVE VALUES IN FISH CULTURE

IRAAE & o o s 0 i@ w8 s s W e e e s w e s e » RO
FOOR, 5 o & o & o s 2 & & & # % 8 8 % 5 & 6 @ 8 & & v 5 POOF
Ornamental properties . . . . . . . . . +. + +« + « + « . good
Value as an oxygenator. . . « « « « + « « « 4« + « « « « DPoOOr
Ability to increase fertility of water. . . . . . . . . fair

Ability to prevent silting and erosive wave aetion. . . fair
Proteetion for frY. .« « ¢ ¢« « « 2 o « o« s o = o o o o« » POOF
Protection for fingerlings and growing fish . . . . . . poor
Drouth resistence . . . . . . . . +. . + + +« . . . . Junknown
Water clarifying qualities. . . . . . . . . . . . . .unknown

Tolerance for turbidity . . . . . . . . . . . . . . .unknown
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DISTRIBUTION AND ECONOMIC IMPORTANCE
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biaceae (Madder Family)
Diedia (Gronov.) L. Buttonweed
Diodia virginiana L.

Genersl habitat . . . . . « ¢« ¢« ¢+ ¢ ¢+ . .+ . . . water's edge

Growth type . . .sometimes submerged with serial lesfy steus

RELATIVE VALUES IN FISH CULTURE
BREQS » 4 « v & & % o » % & € % & F & VN & & B E ¥ w5« POOP
POOAe ¢ ¢ o« o 4 o ¢ a ¢ 8 o a s o o o o s o » o s o o« » poor
Ornamental properties . « « ¢« ¢« » o ¢« ¢ « « o o o + « o« poor
Value a8 an OXygenator. ¢+ « . « « o ¢ s o « = ¢ s s o o poOr
Ability to increase fertility of water. . . . ¢« + « « « fair
Ability to prevent silting and erosive wave asetion, . . poor
Protection for fI¥. « +« s ¢ « ¢ 2 o s « ¢ « s ¢ « o« » . BORE
Proteetion for fingerlings and growing fish . . . . . . none
Drouth resistance . « « ¢« « « o ¢ o« ¢ s o o« o » o » o o Talr
water clarifying qualities., . . « . « « « « « . . « JUnknown

Polerance for turbldity . « « ¢« ¢« ¢« ¢« ¢ s + . « « . Junknoown
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DISTRIBUTION AND ECONOMIC IMPORTANCE
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Compositae (Composite Family)

Yerbesina L. Crownbeard
Verbesina elba L.

General habitat . . . . . « ¢« ¢« ¢ ¢« ¢« « « « « . Water's edge

Growth type . . .sometimes submerged with aerial leafy stems

RELATIVE VALUES IN FISH CULTURE
Shade o ¢ s ¢ ¢ s s ¢ ¢ & ¢ e & 8 s e & s s s s & s s » DPOOF
FOORe o ¢ o o o s 4o o o ¢ o o o 8 ¢ 6 o ¢ o s s »s o o » DPOOT
Ornamental properties . . . . . . . . « . ¢« +. ¢« . « « . poor
Value as 8N OXYReNALtOr. « « + ¢ + o o s o o ¢« « s & « « pooOT
Ability to incresse fertility of water. . . . . . . . . good
Ability to prevent silting and erosive wave mction. . . fair
Protection for frY. ¢ « v o s o« o o o & s« « o s « o » » POOYT
Protection for fingerlings and growing fish . . . . . . poor
Drouth resistance . . . . . « . « . « ¢ + . 4+ o« . . good
Water clarifying qualities, . . . . « . . . . . . . .unknown

Tolarance for turbldity . . . . « ¢« ¢« ¢« ¢+ ¢+ ¢« ¢ &« . . o fair
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SUMMARY OF SPECIES WITH OUTSTANDING VALUES

The foregoing list gives one a fair estimate of the
number and variety of types found growing in Oklahoma. Some
of these species intermix or are found in the different
habitats and, as a general rule, they are better fitted for
the Oklahoma climete since they can adapt themselves to the
changing conditions. As previously stated, Oklahoma climatic
conditions are extremely variable. This means that there 1is
a widely fluctuating water line in the lskes and streams.
Therefore one should choose plants that are fairly versatile
in their needs for a water environment; plants that can
stand a drouth and return to their normal activity when
conditions permit.

The native water willow, Dianthera americana (Plate I),

is probably the best all-round aguatic plant for Oklahoma.
It has been found in good condition after having experienced
a siege of seven months dry weather in which only two and
ninety-seven hundredths inches of rain had fallen. The
water in this lake (Dow Lake) had receded to a distance of
at least one hundred feet (Plate II). At State Fish
Hetchery number four, plants that were allowed to ary for
forty days resumed growth when they were again covered with
water. The plant grows in a more or less open manner near
the edge of the deep water (See A, Plates I and III). This
is a very desirable quality since it provides a hiding place
for the smaller fish thus protecting them from the larger

ones. Quite essential is this factor, in bass culture
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ponds, where the young fish soon assume cannibalistic habits,
the larger ones devouring the smaller., C. N. Davldsonsat
State Fish Hatchery number four, from observations extending
over a period of three years, states that the ponds contain-
ing the water willow produce at least one-third more flsh
than other ponds in the hatchery. Also the water in these
ponds will clarify more quickly after a ralin. The plant's
inability to grow in water over a depth of three feet, and
rarely over a depth of thirty inches, makes it quite desir-
able for the angler. This factor keeps the nlant from
closing the best fishing waters, whieh are generally found
in the upper end of a lake (See B, Plate III). Its purple-
centered white blossom also adds to its attractiveness and
value.

Probably the most hardy speeies of aquatiec plants ocecur
in the semi-aquatic knotweeds with Polygonum hydropiperoides

lesading the list. This plant will grow equally well in or
out of water and is resistant to the killing aection of our
muddy streams. It has several valuable properties and
should not be overlooked in stocking a pond. Other hardy
plants that will probably prove of great value in fish cul-

ture are the cow 1lily, Nvmphaea advena (Plate IV); primrose-

willow, Jussiaea diffusa (Plate V); water starwort, Calli-

triche heterophylla (Plate VI); arrow-heads, Sagittaria

latifolia (Plate VII), S. lancifclia, (Plate VIII), S.

greminea (Plate IX); water plantain, Alisma Plantago-aquatica

(Plate X); Echinodorus radicans (Plate XI); Chilean water

milfoil, Myriophyllum proserpinacoides (Plate XII); and the
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galingales, Cyperus strigosus and C. erythrorhizos (?)

(Plate XIII).

The galingales, Cyperus strigosus and C. erythrorhizos,

probably will rank first in the ability to increase the
fertility of the water. These rapidly growing plants follow
the water line (See A, Plate XIV) as it gradually recedes
during dry weather. The plant is killed when it is again
covered with water. Its rapid decomposition in shallow
water gives to the water the minerals essential to the
growth of the vegetable plankton.,

Our best food mekers are found in the submersed
associations with the following species: the hornwort,

Ceratophyllum demersum (Plate XV); the pondweeds, Potamogeton

erispus, P. pectinatus, P. foliosus, P. pusillus; the nalads,

Naias flexilis, N. guadalupensis; the water seeds, Elodea

canadensis, E. minor, E. oeecidentalis; the water milfoils,

Myriophyllum spicatum, M. heterophyllum, M. scaebratum; the

water crowfoot, Ranuneulus aguatilis; the water stargrass,

Heteranthera dubia (Plate XVI); and the algae, Chara fragilis.

These plants are excellent oxygenators and provide a good
shelter for fry.

The water weeds, Elodea minor and E. oceidentalis, and

the afore-mentioned water willow make up the plant list
known to the author for their clarifying qualities. Elodea

minor and E. occidentalis have been observed by V. C. Graham

in the ponds at State Fish Hatehery number three and from
his observations covering a period of years, says that water

in ponds containing these plants will clear more quickly
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after a rein than water in other ponds in the hatehery. This
quality is quite essential in fish culture since material
held in suspension reduces to a minimum the amount of light
that penetrates the lower portions of the water. This does
not seriously reduce the production of the vegetable plank-
ton® but is decidedly destructive to the larger submersed
aquatic plants.

The beauty of our ponds and streams can be improved by
some of the following ornamentals: white water lily,

castalia tuberosa (See A, Plate XVII); pickerel weed,

Pontederia cordata (See B, Plate XVII); Thalie dealbata

(see ¢, Plate XVII); cardinal flower, Lobelia cardinalis;

yellow water 1ily, Nymphaea advena: lotus, Nelumbo lutea;

Echinodorus radicans (Plate XI); Myriophyllum proserpina-

coides (Plate XII); Sagittaria graminea (Plate IX); and the

button bush, Cephalanthus oecidentalis. By their color and

fragrance, the flowsrs attract many flying inseets which may
fall in the water and add to the food of the fishes.

On the other hand we have plants like the ecat-tails,
the lotus (Plate XVIII), the water lilies, and some of the
pondweeds of such exuberant growth that their floating
leaves and closely matted rhizoumes erowd out beneficial

plants (Plate XIX). Heteranthera dubia and most of our

submersed varieties can become a nuisance when they close

the boat landings (Plate XX). This difficulty cen be

O A. H. Wiebe, Investigations on Plankton Production in
Fish Ponds, p. 144.
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overcome by placing the boat landings in deep water or by
digging out deep channels through which the boats may be
brought to shore.

Care should be taken in seleeting the plants to be
introduced into a new lake. No particular species of plant
can be said to be always desirable. The fertility and kind
of soil, size and depth orllaka, the depth of shore line,
the steepness of slope, type of banks, landscaping, fluct-
uation of water level, and the isolation from the rest of
the lake are factors that need to be taken into consider-
ation. An intimate study of these factors is necessary
to determine the proper plant to introduce in each specific
loeal conditica.
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Plate T

Dianthera americana. (water willow.)

Lost Leke, Medicine Park, Okla. May 27, 1936.



Plate II

.‘2%ﬁé

Dianthera americana. (Water willow.)

Dow Lake, Dow, Okla. June 19, 1936.
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Plate III

Dignthera emericana. (wWater willow.)

Reynolds Lake, Reynolds, Okla. May 31, 1936.
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Plate IV

Nymphaee advena. (Cow 1lily.)

Holly Gage Lake, Keota, Qkla. June 20, 1936.
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Plate V

Jussiaea diffusa. (Primrose willow.)

Ross Lake, Muskogee, Okla. July 3, 1936.



Plate VI

Callitriche heterophylla. (water starwort.)

Barron Fork Creek, Tahlequah, Okla. July 4, 1936.
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Plate VII
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Sagittaria latifolia. (Arrow-head.)

Wewoka Lake, Seminole, Okla. June 18, 1936.
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Plate VIII

Sagittaria lancefolia. (Arrow-head.)

Fish Hatchery, McAlester, Okla. June 19, 1936.
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Plate XI

Segittaria graminea. (Arrow-head.)

State Fish Hatchery, Heavener, Okla. June 20, 1936.
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rlate X

Alisma Plantego-aguatica. (Weter »lentain,.)

Prices' Falls lake, Davis, Okls, Kay 29, 1936.
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Plate XT

Echinodorus radicans

State Fish Hatchery, Heavener, Okla. June 20, 1936.
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Plate XIT

Myriophyllum proserpinacoides. (Chilean water milfoil.)

Fish pond, Stillwater, Okla. October 15, 1938.
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Plate XIYY

Cyperus strigosus and ¢. erythrorhizos. (Galingales.)

Boomer Lake, Stillwater, Okla. October 15, 1936.
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Plate XIV

Cyperus strigosus and C. erythrorhizos. (Galingales.)

Boomer Lake, Stillwater, Okla. October 15, 1936.



148

Plate XV

L

! ‘ﬂ. W" . .‘m _ ;'l

Ceratophyllum demersum. (Hornwort.,)

Tourists! Park Lake, Stillweter, Okla. July 12, 1936,



149

Plate XVI

Heteranthera dubia. (Water stargrass.)

Spavinaw Lake, Spavinew, Okla. July 7, 1936.
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A - Castalia tuberosa, (white water 1lily.) B - Pontederia
cordaeta. [(Pickerel weed.) ¢ - Thalia dealbata.

State Fish Hatchery, Tahlequah, Ckla. June 21, 1936.
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Plate XVIII

A - Typha latifolia. (Cat-tail.) B - Nelumbo lutea. (Lotus.)

Country Cludb Lake, Stillwater, Okla. June 25, 1934.
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Plate XIX

Potamogeton americanus crowding out
the white Tlowered Ranunculus aquatilis.

Cache Creek, Cache, Okla. May 26, 1936.
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Plate XX

Renmoving Heteranthera dubia. (wWater stargrass.)

Spavinaw Lake, Spevinaw, Okla. July 7, 1936.
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LIST OF PLANTS USED TO DETERMINE DISTRIBUTION

Acorus Calumus L.

Water up to 2 feet, fish hatchery, Mediecine Park, Okla.,
May 28, 1936. James de Gruchy.

Alisma plantago-aquatic L.

wet sandy shore of Crystal Lake, 2 miles north of Nir-
man, Okla., Cleveland Co., October 9, 1936. (0.U.)

Along creeks, Wilburton, Okla., August 10, 1930. 0. M.
Clark. (0.0.)

At lower margin of erect vegetation at border of pond,
near Ottawa, Ottawa Co., Okla., August 27, 1913. G. W.
Stevens. (A. & M.)Z2

Water 18 inches deep, Prices' Falls, Davis, Okla., Nay
29, 1936. James de Gruchy.

Shallow water, Franeis Lake, 2 miles north of watts,
Okla., July 4, 1936. James de Gruchy.

Ammannia auriculata willd.

Shallow water, fish pond, Stillwater, Okla., October 15,
1936. James de Gruchy.

Ammannia coccinea Rottb.

Wet sandy river bank and bottomlands, Purcell, McClain
Co., Okla., September 26, 1936. Milton Hopkins. (0.U.)

Muskogee Co., Okla., September 2, 1928. =TElbert J.
Little, Jr. (0.7.)

Huako?oa co., Okla., June 18, 1927. Elbert J. Little, Jr.
(0.0.

Muskogee C?., Okla., August 26, 1927. Elbert J. Little,
Jr. 0.0.

1 Herbarium, Oklahoma University, Norman, Oklahoma.

2 Herbarium, Oklahoma Agricultural and Mechanical College,
Stillwater, Oklahoma.
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Ammannia coccinea Rottb. (eontinued)

Musko%ae C?., Okla., September 3, 1927. Elbert L. Little,
Jr. 0.0.

Husko?ee co., September 2, 1928. Elbert L. Little, Jr.
(0.1,

Neer base of WMt. Sheridan, July 11, 1909. A. H. Van
Vieet. (0.0T.)

Near foot of Mt. Sheridan, July 11, 1913. A. H. Ven
Vleet. (0.U.)

?bt p%aina, south of Normamn, Okla., July. R. L. Cliplain.
0.7.

Sandy river bank, Ripley, Payne Co., Okla., October 6,
1932. Mamie Wilson. (A. & M.)

Clay sand, 3 miles north of stvillwater, Payne Co0., Okla.,
September 26, 1933. Leon Hubarti. (A. & 1i.)

Found in lowlands, south of Tahlequah, August 8, 1924.
C. W. Prier. (A. & M.)

Found in swamps, south of Tahlequah, Okla., August 18,
1924. C. W. Prier. (A. & M.)

At creek's edge, near Tonkawa, Kay Co., Okla., August 4,
1913. G. ¥W. Stevens. (A. & M.)

Water 3 feet deep, fish hatechery, 11l miles northeast of
Cherokee, Okla., July 19, 1936. James de Gruehy.

Shallow water and on banks, Talawanda Lake No. 1, June 19,
1936. Jemes de Cruchy.

Water 2 feet deep, fish hatehery, Tishomingo, Okla., Sept.
6, 1936. James de Gruchy.

Berula erecta (Huds.) Coville.

In spring, near Alva, Woods Co., Okla., July 14, 1913.
G. W. stevens. (A. & M.)

In mud by spring, near Cleo, ¥ajor Co., Okla., July 19,
1913. G. W. stevens. (A. & M.)

Callitriehe heterophylla Pursh.
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Callitriche heterophylla Pursh, (continued)

Along road between Ludlow and Fewell, Push. Co., Okla.,
June 8, 1830, Small stream, oak-hickory-pine-Liquidam-
bar forest. Elbert L. Little, Jr, and Charles E. Olmstead,
Oklahomes Forest service. (0.U,)

Fort Sill, Comanche Co., Okla., April 21, 1916. WNMrs. J.
Clemens. (0.U,)

In mountain ereek, near Granite Gresr Co., Okla., June 17,
1913. G. W. Stevens., (A. & ¥.)

Shallow water, creek bed, Pecan Springs, Medicine Park,
Okla., May 287, 1937. James de Cruohy.

Water 8 inches, Panther (reek Lake, ledicine Park, oOkla.,
May 27, 1936. James de Gruchy.

Water 2 feet deep, Barron Fork (reek, 12 mlles northeast
of Tahlequah, Okla., July 4, 1936. James de Gruechy.

Carex Frankii Kunth.

Shallow water, small creek, 6 miles south of Heavener,
Okla., June 20, 1936, James de Gruchy.

Castalia odorata (Dryand) woodv. & Wood.

?airlg fresh pools, west of Norman, Okla., K. Personett.
0.U.

Shawnee Lake, 7 miles southeast of MNiami, Okla., August,
1928.

water 8 feet deep, Durant fish hatehery, purant, Okla,,
May 29, 1936. James de Gruechy.

Castalia sp. - hybrid

Water 2 feet deep, fish pond, 5 miles south of Heavener,
Okla., June 20, 1936. James de Gruchy.

Castalia tuberosa (Paine) Greene.

In Oxbow Lake, near Qttawa, Ottawa Co., Okla., August 27,
19130 G- W. StGVBnﬂ. (An- & Ed)

water 4 feet, Lake Austin, Pittsburg, Okla., ¥May 31, 1936.
James de Gruchy.

Water 24 feet deep, fish hatchery, Medicine Park, oOkla.,
May 28, 1936. James de Gruchy.
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Ceratophyllum demersum L.

Cotton Co., Okla., July 2, 1934. Bot. 306 Cclass. (0.U.)

Subnerged, west of Walters, Cotton Co., Okla., July 2,
1934. G. E. Pottz. (0.U.)

Water 2 feet deep, Tish hatehery, Medicine Park, Okla.,
May 28, 1936. James de Gruchy.

Water 2 feet deep, Tourigts' Park Creek, Stillwater, Okla.,
June 30, 1936, James de Gruechy.

Water 4 feet deep, Spavinaw Lake, Spavinaw, Okla., July
7, 1936, James de (Gruchy.

Water 4 feet, fish hetchery No. 3, Tahlequah, Okla., June
21, 1936. James de Gruchy.

Water 4 feet, 2 miles southwest of Ringwood, Okla., July
17, 1936. Jeames de Cruchy.

Water 3 feet, Cache Creek, 2 miles southwest of cache,
Okla., Kay 26, 1936. James de Gruchy.

Water 18 inches, fish hatchery, Neosha, lMissouri, July 5,
1936. James de Gruchy.

Water 2 feet deep, fish hatchery, Tahlequah, Okla., July
4, 1936. James de Gruchy.

water 1 foot deep, fish hatehery, Neosha, Missouri, July
5, 1936. James de Gruehy.

Chara rragglia Desvaux.

Water 2 feet deep, fish hatchery, Neosha, Nissourl, July
S, 1996, James de Gruchy.

Water 2 feet, Lake Austin, Pittsburg, Okla., May 31, 1936.
James de Gruehy.

Water 4 feet, Tourists' Park Creek, Stillwater, Oklashoma,
June 30, 1936. James de Gruehy.

Water 4 feet, 2 miles southwest of Ringwood, Oklahoma, July
17, 1936. James de Gruchy.

Weter 8 inches, fish hatchery No. 4, 5 miles south of
Heavener, Okla., June 20, 1936. James de Gruchy.

Water 2 feet deep, Barron Fork Creek, 12 milag northoast
of Tahlequah, Okla., July 4, 1936. James de Gruchy.
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Chara fregilis Desvaux. (eontinued)

fater 4 feel deep, Panther Creek Lake, Medicine Park,
Okla., May 27, 1936. James de Gruchy.

Water 18 1lnches, Spavinaw Lake, Spavinaw, Oklsas., July
7, 1936. James de Gruchy.

Water 2 feet deep, fish hatchery, Neosha, Vissouri,
July 5, 1936. James de Gruchy.

Chara sejuncta A. Br. Allen

Water 2 feet, Talawanda Lake No. 2, McAlester, Okla.,
June 19, 1936. James de Gruchy.

Chara vulgeris L.

Water 2 feet deep, fish hatechery, Tishomingo, Okla.,
September 6, 1936. James de Gruchy.

Chrysosplenium amerigcanum Schwein

Shallow weter, spring, 2 miles southwest of Ringwood,
Okla., July 17, 1936. James de Gruchy.

Cyperus acuminatus Torr. & Hook.

Near edge of pond, near Copan, Washington Co., Okla.,
August 15, 1913. G. W. Stevens. (A. & M.)

Mountain slope, near Cache, Comanche Co., Ckla., June
24, 1913. G. W. Stevens. (A. & M.)

Moist soil, Norman, Okla., July 7, 1919, Larkin.
(A. & M.)

River near Worman, Okla., June 20, 1928. (. W. Prier.

Moist soil, shallow water, small ereek 6 miles south of
Heavener, Okla., June 20, 1936. James de Gruchy.

Shallow water, fish hatechery No. 4, 5 miles south of
Heavener, Okla., June 20, 1936, James de Gruchy.

Cyperus erythrorhizos Muhl.
Stillwater lLake, February 6, 1937. James de Cruchy.

Cyperus strigosus L.

Water's edge, Talawanda Lake, No. 1, June 18, 1936.
James de Gruchy.
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Dianthera smericena L.

Creek by blg taxodium, McCurtain Co., Broken Bow, Okla.,
May 16, 1936. (0.U.)

Growing in water, West Cache (Creek, near Headquarters,
Wiehita Mts., Comanche Co., Okla.,, June 5, 1926.
Elbert L. Little, Jr. (0.U.)

Wieedy pond-mergin near Ottawa, Ottawa Co., Okla.,
hAugust 27, 1913, G. W. Stevens. (0.U.)

12 miles west of Pawhuska, along Spring Creek, Osage
¢o., Okla., July 31, 1905. A. H. Van Vlieet. (0.U.)

Among rocks, bed of Caddo Creek, § mile west of
Bokehito, Okla., June 18, 1919. R, E. J. (0.U.)

?amp ?oil, S miles west of Keota, Okla., W. W. Barkley.
C.U.

Water of creek beds, wilburton, Okla., June 13, 1930.
0. M. Clark, (0.U.)

Granite hills, south Mill Creek, Okla., May 12, 1930.
Paul B. Sears. (0.U.)

Along Spring Creek, 12 miles west of Pawhuska, Okla.,
July 31, 1905, A. H. Van Vlieet. (0.U.)

Muskogee Co., Okla., June 17, 1937. Elbert L. Little,
Jr. (0.7.)

?oada?de, 5 miles west of Keota, Okla., W. W. Rarkley.
0.U.

?oads?do, 3 miles west of Keota, Okla., W. W. Barkley.
0.0,

Prairies to open woods, east of Norman, Okla., June,
1917. R. L. Clifton. (0.U.)

Swanps and wet lands, river bank south of Norman, Okla.,
July 3, 1919. A. H. Van Vlieet. (0.U.)

Weedy pond margin, near Ottawa, Ottawa Co., Okla.,
August 27, 1913. G. W. Stevens.

water 2 feet, Lost Lake, Medieine Park, Okla., May 27,
1936, Jemes de Gruechy.

Weter 3 feet, fish hatchery, Medieine Park, Okla.,
May 28, 1936. James de Gruchy.
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Dianthera americana L. (continued)

shallow water, Illinois river, # mile east of Tahlequah,
Ckla., June 21, 1936. James de Gruchy.

Water 3 feet, fish hatchery, iedicine Park, Okla., May
28, 1936. James de Cruchy.

Water up to 3 feet, fish hatchery No. 4, 5 miles south of
Heavene., Okla., June 20, 1936. James de Cruchy.

Shallow water, fish hatechery, 3 miles northwest of Me-
Alester, Okla., June 19, 1936. James de Cruehy.

Diodia virginiang L.

On muddy bank of Neosho River, near ¥iami, Ottawa Co.,
Okla., August 26, 1913. G. W. Stevens. (A. & M.)

Sandy soil, 1 mile northwest of Talihina, LeFlore Co.,
Okla., August 2, 1933. U. T. Waterfall. (A. & ¥.)

Shallow water, Barron Fork Creek, 12 mlles northwest of
Tahlequah, Okla., June 21, 1936. James de Oruchy.

Eehinochloa erus-galll (L.) Beauv.

Roadside at ereek, Beckham Co., Okla., August 8, 19386.
Ben Qsborn. (0.U.)

Sandy roadside (found not growing in water), one-halfl
mile north of Fort Cobb, Okla., Tune 20, 1936. (0.U.)

Weste place, near Olustee, Jaekson Co., Okla., June 23,
1913. G. W. Stevens., (A. & M.)

Weste place, near lLongdale, Blaine Co., Okla., June 9,
1913. c. W. Stevens.

on bank of Neosho River, near Miami, Ottawa Co., Okla.,
August 26, 1913. G. W. Stevens. (A. & M.)

#aste place, near lLongdale, Blaine Co., Okla., June 9,
1913. G. W. Stevens. (A. & M.)

wWater 2 feet deep, fish hatehery, Tishomingo, Okla.,
September 6, 1936. James de Gruchy.

Water's edge, fish hatchery, Tishomingo, Okla., September
6, 1936. James de Gruehy.

Echinodorus cordifolious (L.) Griseb.
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Echiinodorus cordifolious (L.) Griseb. (continued)

Clay, creekside, 5 miles east of 126 N. Husband 3t.,
Stillwater, Payne Co., Okla., July 4, 1933. (A. & M.)

Water 4 inches, Cache Creek, 2 miles southwest of Cache,
Okla., kay 26, 1936. James de Gruchy.

shallow water, fish hatchery, Medicine Park, Ckla.,
May 28, 1936, James de Cruchy.

Water £ feet deep, fish hatchery, Tishomingo, Okla.,
Septemter 6, 1956. Jemes de Gruchy.

Water 2 feet deep, fish hatchery, Neosha, Missourl,
July 5, 193€. James de Gruchy.

Echinodorus radicans (Nutt.) Engelmn.

Water 18 inches, fish hatchery No. 4, 5 miles south of
Heavener, Okla., June 20, 1936. James de Gruchy.

Elatine americana (Pursh) Arn.

Water up to 6 inches deep, Talawanda Lake No. 1, June
19, 1936. James de Gruchy.

Eleocharis albida Torr.

wWet scoil, river, Norman, Okla., April 15, 19853. C. W.
Prier. (A. M)

Shallow water, fish hatchery, Tishomingo, Okla.,
September 6, 1936. James de Gruchy.

Water's edge and in water, Telawanda lLake No. 1, June
19, 1936, James de Gruchy.

Eleocharis leptos (Steud.) Sven.

Shallow water and at water's edge, Talawanda Lake No. 1,
June 19, 1936. James de Gruchy.

Eleocharis mamilliata

Water 6 inches deep, fish hateuery, 3 miles northwest
of McAlester, Okla., June 19, I936. James de Gruehy.

Shallow water, Panther (reck Lake, Medlicine park, Okla.,
May 27, 1936. James de Gruchy.

Water's edge, Durant fish hatehery, Duraat, Okla., May
29, 1938. "James de Gruchy.
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Eleocharis obtusa (willd.) Shultes.

On moist shore of pond, near Copan, vashington Co., Okla.,
August 15, 1913. (G. W. Stevens. (A. & HM.)

In margin of sludge pond, near Hattenville, Ottawa Co.,
Okla., August 30, 1913. . W. Stevens. (A. & M.)

At margin of spring, near Tonkawa, Kay Co., Okla., August
5, 1913. G. W. Stevens. (A. & M.)

In dry sandy creek bed, Coomn Creek, near Copan, (sage
¢o., Okla., August 18, 1913. G. W. Stevens. (A. & M.)

Low wet solls, Tahlequah, Okla., September 28, 19&3.
c- Wo Prier- (A. & Mo)

water's edge, Panther Creek Lake, Medicline Park, Okla.,.
liay 27, 1936. Jemes de Gruehy.

Shallow water and water's edge, Cow Skin Creek, Turkey
Ford, Okla., July 6, 1936. James de Cruchy.

Shallow water, Panther Creek lake, Medicline Park, Okla-
homa, May 27, 1936. James de Cpruchy.

Bleocharis palustris (L.) R. Br.

Low moist place, 15 miles southwest of Beaver City,
Beaver Co., Okla., May 8, 1913. G. W. Stevens. (A.&M.)

Margin of pool at edge of Spring River, near Qttawa,
?ttawa c?., Okla., August 27, 1913. G. W. Stevens.
A. & M.

Edge of pond, near Alvs, Woods Co., Okla., May 1, 1913.
G. W Stevens. (A. & M.)

By water, aear Kenton, Cimmaron Co., Okla., May 13, 1913.
G. W. Stevens. (4. & M.)

Low moist place, 15 miles southwest of Beaver City,
Beaver Co., Okla., ¥ay 8, 1913. G. W. Stevens. (4. & X.)

At edge of pond, nsar Cherokee, alfszifa Co., Okla., May
24, 1915. G. W. Stevens. (A. & M.)

By water, near Kenton, Clumaron Co., Qkla., May 13, 1913.
G. W. Stevens. (A. & M.)

In pond, near Alva, Woods Co., Okla., May 1, 1913. G. W.
Stevens. (A. & IM.)
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Eleocharis palustris (L.) R. Br. (continued)

water's edge and in running water, € miles north of
watonga, Okla., May 25, 1936, James de Cruchy.

Shallow water, small creek 6 miles south of Feavener,
Okla., June 20, 1936. James de Cruehy.

Eleocharis guadrangulata (Miehx.) R. & S.

Water's edge, Spavinaw Lake, Spavinaw, Okla., July 7,
1936. James de Gruehy.

Shallow water, fish hatchery, Tishomingo, Okla., Sept.
6, 1936. James de Gruehy.

L —

= |
%ater 2 feet, fish hatehery No. 4, 5 miles south of
Heavener, Okla., June 20, 1936. James de Gruchy.

Elodea csnadensis Michx.

water's edge, Country Club Lake, Stillwater, Okla.,
July 15, 1835. Jemes de Gruchy.

Elodea minor (Engelm.) Small

water 2 feet deep, fish hatehery No. 3, Tahlequal,
Okla., June 21, 19856. James de Gruchy.

Elodea oceidentalis (Pursh) St. John

Water 3 feet deep, fish hatchery, 1l miles northeast of
Cherokee, Oklehoma, July 19, 1936. James de Gruchy.

Fontinalis novae-anglise sulliv,

Shallow wster, creek bed, Pecan Springs, lfedieclne Park,
Okla., May 27, 1936. James de Cruehy.

Gratiocla virginiocas L.

Mud flates of ereeks, MeCurtain Co., Bethel, Okla., May
16, 1936. Dpelzie Demaree. (0,U,)

Fort Sill, Comanghe Co., April 21, 1916. ¥Mrs. J. Cle~
mens. (0,U.)

Gratiola neglecta Torr.

shoals, Barron Fork Creek, 12 miles northeast of
Tahlequeh, Ckla., July 4, 1936. James de Cruchy.

Gratiola sphaerocarpa Ell.
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Cratiola sphaerocarpa Ell, (continued)

Water 12 inches deep, Panther Creek Lake, Medicine
Park, Okla,, May 27, 1936, James de Gruchy.

Gratiola virginiana 1.

Shallow water, small c¢reek 6 miles south of Heavener,
Okla., June 20, 1936, James de Gruchy.

Heteranthera dubia (Jacq.) Small

Water 10 feet deep, Spavinaw Lake, Spavinaw, Okla,,
July 7, 1936. James de Gruchy.

Hydrodictyon reticulatum (L,) Lagerheim

Water 4 feet, enmeshed with Potamogeton, flish hatchery
No. 3, Tahlequah, Okla,, June 21, 1936. James de Gruchy.

Ilysanthes anagallidea (Mx,.,) Robinson

On muddy creek bank, near Pawhuska, Osage Co., Okla.,
August 10, 1913, G. W. Stevens. (A. & M,)

On bank of riverside pool, Spring River, near Qttawa,
ottewa Co., August 27, 1813. G. W. Stevens. (A. & M,)

Water's edge, Talawanda Lake No. 1, June 19, 1936.
James de Gruchy.

Ilysanthes dubia (L.) Barnhart.

Moist river bank, near Copan, 0sage Co., Okla., August
17, 1913. G. W. Stevens. (0.U.)

At edge of creek, near Tonkawa, Xay Co., Okla., August
4, 1913, G. W. Stevens. (A. & 1,)

Moist river bank, near Copan, Osage Co., Okla., August
17, 1913. G. W. Stevens. (A. & M.)

Shoals, Zow Skin Creek, Turkey Ford, Okla., July 6,
1936, James de Gruchy.

Water up to five inches deep, fish hatehery Ho. 4, 5
miles south of Heavener, Okla., June 20, 1936. James
de Gruchy.

At water's edge, Stillwater, Okla., Stillwater Lake,
January 5, 1934, James de Gruchy.

Moist river bank, near Miami, Ottawa Co., Okla., August
26, 1913. G. W. Stevens. (A. & M.)



165

-Ilysanthes dubla (L.) Barnhart. (continued)

Shallow water on shoals, Barron Fork Creek, 12 miles
northeast of Tehlequah, Okla., June 21, 1936. James de
Gruehy.

Water's edge, fish hatchery, 1l miles northeast of Chero-
kee, Okla., July 19, 1936. James de Gruchy.

Water's edge, Illinois River, # mile east of Tahlequah,
Okla., July 4, 1936. James de Cruchy.

Iris Shrevei Small

Water's edge and in shallow water, fish hatchery, Neosha,
Missouri, July 5, 1936. James de Gruchy.

Juncus acuminatus Michx.

At edge of mountain ereek, near Page, Leflore Co.,
September 8, 1913. G. W. Stevens. (A. & M.)

Shallow water, small creek 6 miles east of Heavener, Okla.,
June 20, 1936. James de Gruechy.

Juncus effusus L.

Creek bed, 1 mile north of Talihine, ILeflore Co., Okla.,
August 1, 1933. U. T. waterfall. (aA. & M.)

By water course, near Kenton, Cimmaron Co., Okla., May
13, 1913. G. W. Stevens. (A. & M.)

shallow water, small creek 6 miles south of Heavener,
Okla., June 20, 1936. James de Gruchy.

Once inundated banks, Holley Gage Lake, 3% miles west of
Keota, Okla; June 20, 1936. James de Gruchy.

Shallow water, Francis Lake, 2 miles north of watts,
July 4, 1936. James de Gruchyi

Water's edge, Wewoka Lake, Wewoka, Okla., June 18, 1936.
James de Gruchy.

Juncus robustus (Engelm.) Coville. (Juncus nodatus Coville.)

Muskogee Co., Okla., August 25, 1927. Elbert L. Little,
Jr.

Muskogee Co., Okla., September 4, 1927. Elbert L.
Little, Jr.

Juncus robustus (Engelm.)
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Juncus robustus (Engelm.) (continued)

In edge of sludge pond, near Hattenville, Ottawa Co.,
Okla., August 30, 1913. C. W, Stevens. (A. & M.)

Water's edge, Talawanda Lake No. 1, June 19, 1936.
James de Gruechy.

Shallow water, small creek, 6 miles south of Heavener,
Okla., June 20, 1936. James de Gruchy.

Jussiaea decurrens (Walt.) DC.

Near water, heavy wet soil, Pittsburg Co., Okla., Sept.
24, 1934. J. E. McClary. (0.U,)

Muskogee Co., Okla., Sept. 5, 1927. Elbert L. Little,
Jr" (OOU.’

River bottom, Red Qak, Okla., August 12, 1930. 0. M.
Clark. (0.U.)

Muskogee Co., Okla., July 31, 1927. E. L. Little, Jr,
(O.Ul )

Creek beds, wilburton, Okla., August 10, 1930. 0. M.
Clark. (0.U.)

At weedy margin of pond, near Ottawa, Qttawa Co., Okla.,
August 27, 1913. G. W. Stevens. (A. & M.)

Sandy creek bed, 5 miles west and 6 north of Albion, Push-
mataha Co., Okla., August 21, 1932. U. T. Waterfall.
(A. & M.)

In swamps, Tahlequah, Okla., August 13, 1924. C. W.
Prier. (A. & M.)

Jussiaea diffusa Forskal.

Muskogee Co., Okla., September 4, 1927. Elbert L. Little,
Jr' (olU-]

Canadian River bottom, Bridgeport, Okla., July 4, 1928.
IO JO MYOI‘S. (OOU.)

Near stream Camp Boulder, Wichita National Forest, Coman-
che Co., Okla., August 20, 1936. C. T. Eskew. (0.U.)

At edge of pond, near Copan, Washington Co., Okla.,
August 15, 1918. G. W. Stevens. (0.U.)
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Jussisea diffusa Forskal. (continued)

Moist soil, edge of pond, Muskogee, Okla., July 22,
1926, Elbert L. Little, Jr. (0.U.)

Near water, Pittsburg Co., Okla., September 18, 1934.
J. E. MeClary. (0.0.)

Muskogee Co., Okla., June 12, 1927. Elbert L. Little,
Jr. (0.U,.)

Cultivated field and prairie, Tulsa Co., Okla., July 17,
1928, Edith R. Porce. (0.U.)

Wet ground, near Tonkawa, Okla., August 5, 1905. A. H.
Van Vlieet. (A. & M.)

Lake edge, 15 miles north of sStillwater, Payne Co.,
Okla,, July 1, 1934. W. W. Rey. (A. & ¥.)

In water, Yost Lake, 7 miles northeast of stillwater,
Payne Co., Okla,.,, July 11, 1935. B. Miller. (A. & M.)

In edge of mountain creek, near Cache, Comanche Co.,
Okla., June 25, 1913. G. W. Stevens. (A. & M.)

In pond, Owen Park Lake, June 28, 1930. G. E. Tenney.
(A. & M,)

At edge of pond, near Copan, Washington Co., August 15,
1913. G. W. Stevens. (A. & M.)

At edge of water, Illinoils River, $ mile east of Tahle-
quah, Okla., June 21, 1936. James de Gruchy.

Lemna cyclostasa (Ell.) Chev.

In creek, near Doby Springs, Harper Co., Okla., May 5,
1913. G. W. Stevens. (A. & M.)

Lippia cuneifolia (Torr.) Steud.

Wet roadside, near Ashley, Alfalfa Co., Okla., May 24,
1913. ¢. W. Stevens. (A. & M.)

Moist roadside, near Tonkawa, Kay Co., Okla., June 23,
1913. C. W. Stevens. (A. & M.)

Bare moist roadside, near Shattuck, Ellis Co., Okla.,
May 20, 1914. R. L. Clifton. (A. & M,)

Lamont, Okla,, Chas. Cowen, (A. & M.)
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Lippia lanceolata Michx.

Arbuckle Mts., Murray Co., iavis, Okla., June 3, 1936.
pelzie Demaree. (0.U.)

Bottoms of North Cenadian River, Oklahoma Co., Oklahoma
city. July 16, 1936. Delzie Demaree. (0,U.)

4 niles southeast of Granite, Greer Co., Okla., July 5,
1931. Rotha Bull. (0.U.)

%usko?ee Co., Okla., June 12, 1927. BElbert L. Little, Jr.
0.0.

Shallow water, 5 miles west of Norman, Okla., August 4,
1928, Fred A. Barkley. (0.U.)

South of Crescent, Logan Co., Okla., July 24, 1935.
Sister Constance Craece. (0.U.)

Moist places, June. Mildred Hibbard. (0.U.)

%uako?eo Co., Okla., June 18, 1927. Elbert L. Little, Jr.
0.0,

Very moist ground, 5 miles southeast of Miami, Okla.,
July, 1928. Celeste whaley. (0.T,)

Wet or moist places, west of the bridge, MeClein Co.,
Okla., June 20, 1919. Perkinson. (0.U.)

Moist soil, east of Norman, July 16, 1919. Perkinson.
(0.U.)

Yost Lake, Stillwater, Payne Co., Okla., July 5, 1916.
C. D. Learn. (A. & M.)

Near c¢reek, 5 miles northwest of Cashion, Kingfisher Co.,
Okla., June 31, 1934. Helen Long. (A. & WM.)

pamp sandy clay, 5 miles east of Stillwater, Payne Co,,
Okla., July 16, 1933. U. T. Waterfall. (A. & M.)

Low plaeec roadside, near Granite, Greer Co., Okla., June
17, 1813. G. W. Stevens. (A. & M.)

At edge of ecreek, near Tonkawa, Kay Co. Okla., August 5,
1913. G. W. Stevens. (A. & M.)

Shallow water and at watert's edge, Cow Skin Creek, Turkey
Ford, Okla., July 6, 1936. James de Gruchy.

Water's edge, 2 miles southwest of Ringwood, Oklahoma,
July 17, 1936. James de Gruchy.
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Lippia lanceolata Michx. (continued)

Water 8 inches, small creek 8 miles west of Broken Bow,
Okla., May 31, 1936, James de Gruchy.

Lippia nodiflora (L.) Miechx.

Comanche Co., Fort 8ill, Okla., June 24, 1916. Mrs.
J. Clemens. (0.U.)

Dry pastures, pasture southwest of Norman, Oklahoma,
Bayliff. (0.U.)

4 miles southeast of GCranite, Greer Co., Okla., July 9,
1931. Rotha Bull. (0.T,)

South Canadian River near Norman, in sandy soil, June
23, 1922. R. E. Jeffs. (0.U.)

On Cimarron, near Yale, Okla., July 21, 1905. A. H.
Yan Vlieet. (0.U.)

Low moist places, south of Norman, Okla., July 17, 1914,
R. L. Clifton. (0.U.)

Water's edge and in shallow water, 1§ miles southwest
of Perkins, Okla., June 25, 1936. James de Cruechy.

Lophotoearpus calycina (Engelm.)

Water 1 foot, Lake Latonka, Medieine Park, Okla.,
May 27, 1936. James de Gruchy.

Lycopus virginicus L.

Shallow water, small c¢reek 6 miles south of Heavener,
Okla., June 20, 1936. James de Cruchy.

Ludwigia alternifolia L.

At edge of creek, near Pawhuska, Osage Co., Okla,,
August 11, 1913, cC. W. Stevems. (0,07.)

Mountain slues and ereeks, north wilburton, Okla., June
13, 1930. Ora M. Clark. (0.0U.)

Common in black jacks, east of-Tecumseh, Okla.,, July 11,
19050 Al H' v&n VIGBt. (0.{]‘)

Tecumseh, Okle., July 23, 1933, Bot. 306 Class. (0.U.)

Sand, edge of corn field, Experiment Farm, Oxford, Gran-
ville Co., Okla., July 31, 1936. Murray P. Buell. (0.U.)
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Ludwigia alternifolie L. (continued)

Muskogee Co., Okla., August 28, 1927. Elbert L. Little,
Jr., (0.U.)

Woods, South of Tecumseh, Okla., September 7, 19352,
Elizabeth Ducker Barkley. (0.U.)

wet slews and ereeks, Wilburton, Okla., June 13, 1930.
0. ¥. Clark. (G.U.)

Ludwiglia palustris (1..) Ell.

Muddy ditch, near Rogers, Okla., August, 1905. A. H.
Van Vleet. (0.T.)

On wet dam of sludge pond, near Hattenville, Ottawa Co.,
Okla., August 30, 1913. G. 7. Stevens.

Along shore or on rocky benk of mountain streem, Arbuekle
Mountains, Murray Co., Okla., November 6, 1936, W¥ilton
Hopkins. (0.U.)

At edge of creek, near Pawhuska, (Osage Co., Okla., August
9, 1913. G. W. Stevens. (0.7.)

4 miles southwest of Norman, Shallow water, June 20, 1928.
Fred A. Barkley. (0.U.)

Bar Pits, Latimer Co., Okla., August 11, 183C. 0, M.
Cclark. (0.U.)

Muskogee Co., Okla., August 25, 1927. Elbert L. Little,
Jr. (0.U.) -

Muskogee Co., Okla., September 4, 19827. ZElbert I.. Little,
Jr. (0.U.)

Muskogee Co., Okla., September 1, 1927. ZElbert L. Little,
JI'-. (OoUo)

Sandy creek bed, 5 miles west and 6 north of Albion,
fuahmataha Co., Okla., August 19, 1932. U. T. Waterfall.
A. & M.)

At edge of ereek, near Cache, Comanche Co., June 25, 1913.
G. W. Stevens. (A. & M.)

On wet dam of sludge pond, near Hattenville, Ottawa Co.,
Okla., August 30, 1915. G. W. Stevens. (A. & M.)

At edge of creek, near Pawhuska, (Osage Co., Okla., August
9, 1913. G. W. Stevens. (A. & M.)
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Ludwigia palustfia (L.,) El1ll. var americana (DC.) Ferm. & Grisb.

Shallow water and floater, small ereek 6 miles south of
Heavener, Okla., June 20, 1936, James de Gruchy.

Lythrum alatum Pursh.

1.5 milegs south Stillwster, Payne Co., Okla.,, July 25,
1916, C. D. Learn. (A. & M.)

Sand along Cimarron River, near Ripley, Payne Co.,
Okla., July 14, 1916. €. D. Learn. (A. & M.)

Moist roedside, near Hopeton, Woods Co., Okla., July 9,
1913. G. W. St"ﬂnﬁa (A‘ & M-) .

On rocky bottom of dry water course by Spring River,
near Qttawa, Ottawa Co., Okla., August 29, 1913. G. W.
Stevens. (A. & M.)

Moist roadside, near Hopeton, Woods Co., Okla., July 9,
1913. G. W. Stevens. (A. & M.)

Water's edge, fish hatchery, Neosha, Wissouri, July 5,
1936, James de Gruchy.

Marsilea guadrifolia L.

Northwest of Stillwater, Okla., October 24, 1926,
H. I. Featherly. (A. & M.)

shallow water, Boomer Lake, 2 miles north of stillwater,
Okla., June 25, 1935. James de Gruehy.

Macuillamia rotundifolia (Michx.) Raf.

Shallow water, up to 10 inches, floater, Talawanda
Lake No., 1, MeAlester, Okla., June 19, 193€. Jamea
de Gruochy.

Mentha pipverita L.

Moist soil, Mianmi, Okla., Celeste Whaley. (0.U.)

Cultivated, 0.U., Drug Garden, May 1, 1930. Robert L.
Gowan. (0.U.)

Wasteland, Norman, Okla., July 15, 1928, Fred A
Barkley. (0.U.)

Shallow water, 1 mile east of Westville, Okla., July 4,
1936. James de Gruchy.
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Mentha spicata 1.

Spring bog, 1 mile west of Doalter, Cotton Co., Okla.,
August 15, 1934, (Ceorge J. Goodman. (0.U.)

Moist places, east of Tahlequah, Okla., June 30, 1924.
Bailey and Burdett. (A. & M.)

Moist fields and waste places, Tahlequah, Okla., C. W.
Prier. (A. & M.)

Cultivated sandy clay loam, Stillwater, Payne Co.,
okla., July 15, 1934. Helen Long. (A. & M.)

Sandy soil, 5 miles west and 6 miles north of Albion,
Pushmataha Co., Okla., July 26, 1932. U. T. Waterfall,
(A. & M,)

Water's edge, 2 miles southwest of Ringwood, Okla.,
July 17, 1936. Jemes de Gruchy.

Shallow water, fish hatchery, Tahlequah, QOkla.,, July 4,
1936. James de Gruchy.

Myrliophyllum heterophyllum ¥ chx.

water 5 feet deep, Acme Mine Pond, Picher, (Okla., July
6, 1936. James de Gruchy.

Nater 2 feet deep, Barron Fork Creek, 12 miles northeast
of Tahlequah, Okla,, July 4, 1236. James de Gruchy.

Myriophyllum proserpinacoides

Water 2 feet deep, fish hatechery, Medicline Park, Okls.,
May 28, 1936, James de Gruchy.

Myriophyllum scabratum Michx.

Arduore, Carter Co., Okla., April 8, 1936. Ben Osborn.
(0.U.)

Fort sill, comanche Co,, Okla., May 15, 1916. Mrs. J.
Clemens. (0.U.)

In mountain ereek, near Cache, Comenche Co., Okla.,
June 25, 1913. G. W. Stevens. (0.U.)

In road side sludge pond, near Fattenville, Ottawa Co.,
Okla., August 30, 1913. G. W. Stevens. (0.7.)

In pond, near Doby Springs, Harper Co., Okla., May 5,
19135, G. W. Stevens. (A. & M.
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Myriophyllum spicatum L.

Water 15 feet deep, Prices' Falls Lake, Davis, Okla.,
May 29, 1936, James de Gruchy.

Naias flexilis (willd.) Rostk. & Schmidt

Water 2 feet deep, Tishomingo fish hatchery, Tishomingo,
Okla., September 6, 1936, James de Gruchy,

Naias gquadalupensis (Spreng.) Morong

Water 3 feet deep, Yost Lake, Stillwater, Okla,, July
12, 1936, Jemes de Gruchy.

Water 4 feet deep, fish hatehery, No. 3, Tehlequah,
Okla., June 21, 1936. James de Gruchy.

Water 3 feet deep, Panther Creek lLake, Medieine Park,
Okla., May 27, 1936. James de Gruchy.

Water 4 feet deep, fish hatchery Wo. 3, Tahlequah,
Okla., June 21, 1936. James de Gruchy.

Water 3 feet deep, fish hatehery, 11 miles northeast of
Cherokee, Okla., July 10, 1936, James de Gruchy.

Water 4 feet deep, 2 miles southwest of Ringwood, Okla.,
July 17, 1936, James de Gruchy.

Nelumbo lutea (Willd.) Pers.

8 miles west of walters, Cotton Co., Okla., July 2,
1934, Bot. 306 Class. (0.7.)

In large sludge pond, near Hattenville, Ottawa Co.,
Okla., August 29, 1913. G. W. Stevens. (A. & M.)

On muddy flats left by retreating pond, near Panama,
Leflore Co., September 5, 1913. G. W. Stevens. (A. & M.)

Water 4 feet deep, Merrimac Lake, Merrimae, Okla.,
July 15, 1935. James de Cruchy.

Nepeta hederaceae (L.) Trevisan

Moist ground, spring, 2 miles southwest of Ringwood,
Okla., July 17, 1936. James de Gruchy.

Nymphaea advena Alt.

Fourch Moline River, wWilburton, Okla., August 11, 1930.
0. H. Gl&rk. KOCUI)
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Nymphaea advena Alt. (continued)

Fourch Moline River, wilburton, Okla., August 11, 1930.
0. M. Clark. (0.U.)

In water, Enderlin, July 26, 1911. H. F. Bergman. (0.U.)

Quiet water mountain stream, 5 miles northeast of
Quinton, Okla. W. W. Barkley. (0.T.)

In shallow water, southwest of Broken Bow, Okla., May
15, 1930. Paul B. Sears. (0.0U.)

Growing in small inlet to Salt Creek, Finley, 0Okls.,
June 20, 1919. R. E. Jeffs. (0C.U.)

Still stretches, streams, north Wiiburton, Okla., June
13, 1930, Ora M. Clark. (0.U.)

Pool in rock creek, 2 miles west of Talihina, Leflore
Co., Okla., August 4, 1935. U. T. Waterfall. (A. & M.)

In water, 1 mile northeast of Antlers, Pushmateha Co.,
Okla.,, April 27, 1934. Reynold Dahms. (A. & M.)

Rocky shoal, 3 miles north of Idabel, Okla., May 30,
1936, James de Gruchy.

Water 3 feet deep, Mountain Fork River, Eagletown,
Okla., May 31, 1936. James de Gruelhy.

Pastinaca setiva L.

Water's edge and in running water, 6 miles north of
Watonga, Okla., May 25, 1936. James de Gruchy.

Penthorum sedoides L.

Sandy creek ted, S5 miles west, 6 miles north of Albion,
Pushmataha Co., Okle., August 20, 1932. U. T. wWater-
fall., (A. & M,)

On creek bank at water's edge, near Tonkawa, Kay Co.,
Okla., August 5, 1915. G. W. Stevens. (A. & M.)

Water's edge, fish pond, Stillwater, Okla., October 15,
1936, James de Gruchy.

Polygonum hydropiper L.

On a small creek, June 20, 1936. (C. T. Eskew. (0.U.)

Muskogee Co., Okla., June 21, 1927. Elbert L. Little,
Jr. (0.U.)
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Polygonum hydropiper L. (continued)

Growing in edge of water, West Cache Creek, Wichita
National Forest, Comanche Co., Okla., October 10, 16Z6.
C. T. Eskew, (0.7.)

At edge of Creek, near Tonkawa, Kay Co., Okla., August
4, 1913. G. W. Stevens. (OaU- )

Wet low ground, Pittsburg Co., Okla., September 22,
1954' Jl EO ncc:l.&ry- (OCUO)

Woody copse, 5 miles south of Norman, Cleveland Co,,
Okla., Juneld, 1936. H, D. Stacy. (C.U,)

Moist sand, low, Pittsburg Co., Okla., Qctober 5, 1934.
J. B. MeClary. (0.U.)

Low sandy bottom, 16 miles east of Binger, Okla.,
January 3, 1928. (0.U.)

Creek banks, bank of Boggy Creek Canadian River, July 3,
1928, I. J. Myers. (0.U.)

Near stagnant pool, west o Norman, Okla., K. Personert.
(0.U.)

?oigt)soil, near ereek, # mile east of stadium. Bayliff.

At edge of creek, near Tonkawa, Kay Co., Okla., august
4, 1913. G. W. Stevens. (A. & M.

Iow, swawmpy woods, near Tulsa, Tulsa Co., Okla., August
lg, 19300 G. Ec Telmey‘. (Ao & Mo)

Water's edge, fish hatchery, Tishomingo, Okla., September
6, 1936. James de Gruchy.

Shallow water, fish pond, Stillwater, Okla., Oetober 15,

water's edge, covered at high water level, creek bank,
5 miles south of Sapulpa, Okla., Tuly 3, 1936. James de
Gruchy.

Polygonum hydropiperoides Michx. Small

On shady side of store building, in Okesa, Osage Co.,
Okla., August 15, 1913. G. W. Stevens. (0.U.)

Polygonum hydropiperoides (L.) Opiz.

Marshy bank, June 27, 1928. Lamar, Okle., H. P. Marlin.
(0.10.)
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Persicarla pennsylvanics

Rieh eo0il, Edmond, Okla., July 10, 1931. chas. C. Smith.
(C.U0.)

Polygonum hydropliperoides iichx.

North)of Winding Stairs ¥ts., July 1, 1919. R. E. J.
(0.7,

River bottom, Cansdian River, October 1, 1917. Shultz
and sawyer. (0.U.)

Granite hills, south of Mill Creek, Okla., May 12, 1930,
Paul B. Sears. (0.U.)

wet slues, east Gowen, Okla., June 11, 1930. Ora }¥. Clark.
(0.U.)

Gowen, Okla., May 12, 1930. 0. M, Clark. (0.U.)

On shady side of store building, in Okesa, Osage Co.,
Ckla., August 15, 1913. C. @, 3tevens. (A. & M,)

Clay loam, 2 miles southwest of Stillwater, Payne Co.,
Okla., September 17, 1935. Irene watkins,

Bank and shallow water, Spevinaw Leke, S3pnavinaw, Okla.,
July 7, 1936. James de Gruchy.

water 2 feet deep, l.ost Lake, Medicine Park, oOkla., May
g7, 1936, James de Gruehy.

Once inundated banks, Folley Gage lLake, 3% miles west of
Keota, Okla., June 20, 1936. James de Gruchy.

Persicaria lapathifolia (L.) S. F. Gray.

Doek-leaved or Pale Persicaria. Waste places near 3., 3%
miles southwest of Norman, Okla., October 10, 1926. Elbert
L. Little, Jr. (0.U.)

Polygonum lepathifolium L.

4 miles north Reed, Greer Co., Okla., September 9, 1931l.
Rotha Bull. (0.U.)

Southeast of Shawnee, Okla., August 12, 1932. Fred A.
Barkley. (0.U.)

Creek bank, Pittsburg Co., Okla., September 22, 1934.
Jc Eo i;cCl&I‘_‘f- {U.Ua )
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Polygonun lapathifolium L. (continued)

Wet soll, ecreek # mile east of Normon, May 22, 1927. 7. L.
Fembriek. (0.U.)

wet places, #Wilburton, Okla., 0, K. Clark. June 12,
1930, (9.U.)

luskogee Co., Okla., September &, 1927. Eltert L. Little,
Jr. (0.U.)

Muskogee c?., Okla., September 11, 1927. Elbert L. Little,
Jr. (0.U.

Wet places, east of Binger, 15 miles, July 3, 1928. I.
J. Myers. (0,U,)

Low sandy bottom, 15 miles east Binger. R. E. Berry.
July 3, 1928. (0.U,)

Muskogee (Co., Okla., June 12, 1927. Elbert L. Little,
Jr. (0.7.)

Nort? Canadian River, Okla., July 16, 1936. Delzie Demaree.
(ov.

At edge of pond, near Alva, Woods Co., Okla., July 14,
1813, G. ®. Stevens. (0.U.)

At mergin of creek near Fair Valley, Wecods Co., Ckla.,
July 14, 1913. G. ¥. Stevens. (0.U.)

Polygonum lapathifolium 1.,

River bed, sandy loam, 10 miles southeast of Stillwater,
fayna Coi, Okla., October 23, 1930. Nathalie Roberts.
A. & M.

Demp soil, 5 miles east of 120 North usband St., 5till-
water, Payne Co., Okla., July 4, 193%5. U, T. waterfall.
(A. & K.)

Along margin of Salt Fork River, near Alva, Woods Co.,
September 20, 1913. G. W. Stevens. (A. & M.)

At edge of pond, ncar Alva, Woods Co., Okla., July 14,
1913. G. #W. Stevens. (A. & M.)

At edge of l.ake Ivanhoe, near Shattuck, Ellis Co., Okla.,
October 11, 1313. G. W, “tevens. (A. & M.)

Ab margin of creek, ancer Fairvalley, #Woods Co., Okla.,
Julvy 10, 1 913. G. ¥W. Stevens. (A. & M.)
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Polvgonum lapathifoliwa L. (continued)

At edge of Lake Ivanhoe, nesar cShattuek, =llis Cc., Okla.,
Cctober 11, 1915. G. W. Stevens. (A. & M.)

Polygonum longistylum Smell

In waste places, southwest of Norman, Okla., ‘sptember
14, 1920. R. E. Jeffs. (0.U.)

Wet ground, Pittsburg Co., Okla., September 24, 1934.
J. ¥. MeClary. (0.U.)

pap sand, field between Stillwater and Tourist Park,
Payne Co., Ckla., July 16, 1933. U. T. "aterfall.
(A. & M.)

Water's edge, fish hatchery, Tishomingo, Okla., Septem-
ber 6, 1936. James de Gruchy.

shallow water and at water's edge, Grand River, 2 miles
east of Falrland, Okla., July 6, 193%6. Jemes de Cruechy.

nater's edge and in shallow weter, 1§ miles northwest of
Perkins, 0Okla., June 25, 1838.

Polygonum wuhlenbergll wats.

bt edge of pond, near Copan, Washington Co., Okla.,
August 15, 1913. G. W. ctevens. (A. & N.)

fater's edge, had bcen covered at high water, Talawanda
Lake No, 2, Mecilester, Oklahoma, June 19, 1936. James
de Cruchy. '

Polygonum persicarioides

Pereunlal Prairie Smart weed. Prairie near water in
moist ground, 2 miles south of Jenkins, Okla., May 20,
1927. M. ¥ielder. (0.U.)

Bed of Canadlean River, under bridge, near Normen, Cleve-
land Co., Okla., August 26, 1934  Jack Engleman. (0.U.)

Polygonum pennsylvanicum L.

Bottom of shaded ravine, 5 miles east of Norman, Cleve-
land Co., Okla., September 14, 1l934. George J. Goodman.
(O.Uo)

Moist soil, on west Bufaula, Norman, Okla., May 1, 1919.
Parkinson, 0%
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Polygonum pennsylvaniecum L.

1 mile south Ladessa, Greer Co., Okla., asugust 16,
1931. Rotha Bull. (0.U.)

Near water, 2 miles north Norman, Okla., June 17, 1936.
C. T. Eskew, (0.U.)

Roedside, west Washita Co., Retrop, Okla., August 20,
19360 C- To ESkBW.

West campus 2 blocks, sandy soil, Norman, Okle., July
12’ 19280 Ib JO MY@TS. (O.Uo)

Muskogee Co., Okla., September 5, 1928, BElbert L.
Little, Jrc (O.U.)

In moist soil near pond, prairie, 3 mile south of ecampus,
Norman, Okla., September 19, 1926. Elbert L. Little,
Jr. (0.U.)

Low ground, Norman, Okla., west of campus, July 12,
1928, R. E. Berry. (0.U.)

Muskogee, September 11, 1927. Elbert L. Little, Jr.
(0.U.)

Gaines River bottom, Gowen, Okla., August 10, 1930.
0. M. Clark. (0.U.)

?orma?, Okla., Qctober 2, 1926. Elbert L. Little, Jr.
0.U,

Moist sand, Pittsburg Co., Okla., September 22, 19834,
J. E. MeClary. (0.U.)

Roadside ditch near Norman, Cleveland Co., Okla.,
August 27, 1934. Jack Engleman. (0.U.)

Moist creek bank, Cotton Co., Okla., July 14, 1934.
Glenn E. Pottz. (0.TU.)

1l mile south of Ladessa, Creer Co., Okla., August 16,
1931. Rotha Bull. ( 0.0. )

Gaines River bottom, Latimer Co., Okla., 0. M. Clark.
August 10, 1930. (0.U.)

Weter's edge, Tourists' Park Creek, Stillwater, Okla.,
June 25, 1936. James de Gruchy.

Water's edge, Thatcher Pond, Stillwater, Okla.,
June 295, 1936, James de Gruchy.



180

Polygonum nennsylvanicum I.. (continued)

Geines River tottom, lLatimer Co., Okla., August 10, 1930,
0. M. Clark, (0.U.)

Waste place, near Alva, Woods Co., Okla., 3eptember 20,
1817, G. W, Stevens. (A. & M.)

Low molct plaee in wheat field, near Hopeton, Woods Co.,
Okla., July 182, 1913. G. W. Stevens. (A. & M.)

Waste plaee, near Page, Leflore Co., Okla., June 20,
1914. G. W. Stevens. (A. & ¥.)

Stillwater, Okla., October 5, 1925. H. I, Featherly.
(A. & M.)

Low moist place in wheat field, near Hopeton, Woods Co.,
Okle., July 12, 1913. C. W. Stevens. A. & M.)

Open place at edge of cereek, near Tonkawa, Kay Co., Okla.,
August 5, 1913. G. W. Stevens, (A. & N.)

Water's edge, Ross Lake, 5 miles east of Vuskocee, Okla.,
July 3, 1936, Jemes de Gruchy.

Polygonun persicara L.

Canaaian River, wet meadow under bridge, east bank, 5
riiles south of Norman, Cleveland, Okla., October 16,
1936, Mildred Hawkins. (0.U.)

Fields, south of campus, July. Mildred Hibbard. (0.U.)

Pittsburg Co., Okla., 3eptember 19, 1934. J. E. MecClary.
(0.,U.)

Swanpy land, 1 miles south of town, NMey 26, 1927. Maurine
Babb. (0.U.)

Waste places, south of Norman, June. Mildred Hibbard.
(0.U.)

Swampy condltions or in water, South Jenkins, 6 blocks
south of ecampus, May 2, 1927. M. Pielder. (0.U.)

Pontederia cordata L.

Edge of water, 7 miles southeast of Miami, Okla., August,
1928. Celeste Whaley.

water 2 feet deep, fish hatechery No. 3, Tahlequah, Okla.,
June 21, 1936. Jamec de Gruehy.
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Potamogeton americanus C. & S.

In edge of creek, near Page, Leflore Co., Okla., June
20, 1914. 0. W. Blakley. (A. & M.)

Along edge of still creek, near Cache, Comanche Co.,
Okla., June 25, 1913, G. W. Stevens. (A. & M.)

Shallow water, small creek 6 miles south of Heavener,
Okla., June 20, 19368. James de Gruchy.

Water 2 feet, 1 mile below Prices' Falls Lake, Davis,
Okla., May 29, 1936. Jsmes de CGruchy.

Water 3 feet deep, Cache Creek, 2 miles southwest of
Cache, Okla.,, May 26, 1936. James de Gruchy.

Water 2 feet deep, Yost Lake, Stillwater, Okla., July
12, 1936. James de Cruchy.

Water 2 feet deep, mill pond, Idabel, Okla., May 30,
1936, James de Gruchy.

Water 2 feet deep, Merrimac Lake, June 25, 1934.
James de Gruchy.

Water's edge, Indian Creek, 4 miles south of woodward,
Okla., July 18, 1936. James de Gruchy.

Water 6 feet deep, Spavinaw Lake, Spavinaw, Okla.,
July 7, 1936. James de Gruchy.

Potamogeton crispus L.

Water 4 feet deep, fish hatchery, Mediclne Park, Okla.,
May 28, 1936. Jemes de Gruchy.

water 2 feet deep, Barron Fork Creek, 12 miles north-
east of Tahlequah, Okla., July 4, 1936, James de Gruchy.

Water 5 feet deep, fish hatchery No. 3, Tahlequah,
Okla., June 21, 1936. James de Gruchy.

Water 8 feet deep, Cow 3Skin Creek, Turkey Ford, Okla.,
July 6, 1936, James de Gruchy.

Potamogeton dimorphus Raf.

In large sludge overflow pond, near Hattenville,
Ottawa Co., Okla., August 20, 1913. G. ¥. Stevens. (0.T.)

In quiet place in creek, near Cache, Comanche Co., Okla.,
June 25, 1913. C¢. W. Stevens. (0.7T.)
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rotamogeton dimorphus Raf. (continued)

Water 3 feet deep, Lake Austin, Pittsburg , Okla.,
liay 91, 1936. James de Gruchy.

Potamogeton foliosus Raf.

In still pond, near Waynokas, Woods Co., Okla., July 24,
1913. G'_o W. StBYenS. ( 0, U. ) ¥

In large sludge overflow pond, near Hattenville, Qttawa
co., Okla., August 30, 1913. C. W. Stevens. (0.0T.)

Water 2 feet deep, Cow Skin Creek, Turkey Ford, Okla.,
July 6, 1936. James de CGruchy.

Water 2 feet deep, Barron Fork Creek, 12 mlles north-
east of Tahlequah, Okla., July 4, 1936. James de Gruchy.

Water 2 feet deep, Franecis Lake, 2 miles north of watts,
Okla., July 4, 1936. James de Gruchy.

Water 18 Inches deep, fish hatchery, Neosha, Missouri,
July 5, 1936. James de Gruechy.

Potamogeton foliosus Raf., var. Macellus Fern.

Fort Sill, Comanche Co., Okla., Mrs. J. Clemens.
May 3, 19168, (0.7.)

Potamogeton hybridus Michx.

Water 4 feet deep, fish hatchery, 3 miles northwest of
McAlester, Okla., June 19, 1936. James de Gruchy.

Shallow water, small creek, 6 miles south of Heavener,
Okla., June 20, 1936. James de Gruchy.

Water 2 feet deep, Panther Creek Lake, Medieine Park,
Okla., May 27, 1936. James de Gruchy.

Potamogeton lucens L.

Floating, protected water, Lake Latonka, ¥edicine Park,
Okla., May 27, 1936. James de Gruchy.

Water 2 feet deep, fish hatchery, Tishomingo, Okla.,
September 6, 1936. James de Gruchy.

Potamogeton peetinatus L.

Water 4 feet deep, fish hatchery, Medieine Park, Okla.,
May 28, 1936. James de Gruchy.
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Potamogeton pectinatus L. (continued)

Water 3 feet deep, fish pond 1l miles northeast of
Cherokee, Okla., July 19, 1956. James de Gruchy.

Water 4 feet deep, Tourists' Park Creek, Stillwater,
Okla., June 30, 1936. James de Gruchy.

Potamogeton pusillus L.

In quiet place in creek, near Cache, Comanche Co.,
Okla,, June 25, 1913. G. W. Stevens. (0.U.)

In edge of pond, near Pawhuska, Osage Co., Okla.,
August 11, 1913, G. W. Stevens. (A. & M.)

In quiet place in creek, near Cache, Comanehe Co.,
Okla., June 25, 1913. G. W. Stevens. (A. & }.)

Water 4 feet deep, 2 miles southwest of Ringwood, Okla,,
July 17, 1936. James de Gruchy.

Water 6 feet deep, Spavinaw Lake, 3Spavinaw, Okla.,
July 7, 1936. James de Gruchy.

Water 4 feet deep, Spavinaw Lake, Spavinaw, Okla.,
July 7, 1936. James de Gruchy.

Water 3 feet deep, fish hatchery, 1l miles northeast
of Cherokee, Okla., July 19, 1936. James de Gruchy.

Water 4 feet deep, Prices' Falls Lake, Davis, Okla.,
May 29, 1936. James de Gruchy.

Proserpinace palustris L,

On rocky bed of dried up creek, near Page, Leflore Co.,
September 8, 1913. G. W. Stevens. (0.U. and A. & M.)

Radiocula nasturtium-aquaticust (L.) Britten & Rendle

Ssandy loam soil near spring, 6 miles northwest of
Keystone, Pawnee Co., Okla., June 9, 1934. A. C.
Brodell. (A. & M.)

In water, Camp Garland, Mayes Co., Okla., i'ay 5, 1934.
Reynold Dahms. (A. & M.)

Shallow water, 1 mile east of Westville, Okla., July 4,
1936, James de Gruchy.

Shallow water, small spring, 2 miles northeast of
Woodwerd, Okla., July 18, 1936. James de Gruchy.
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Radicula nasturtium-aguaticum (L.) Britten & Rendle (continued)

Running water, 12 inches deep, below fish hatchery,
Medieine Park, Okla., Vay 28, 1936, James de Gruchy.

Radicula palustris (L.) Moench.

Near Arkansas River, 5 miles northeast of Muskogee,
Okla., July 7, 1985. Elbert L. Little, Jr. (0.U.)

Wet places, Gaines River, east of Gowen, Okla., May 5,
1930. Ora M. Clark. (0.0U.)

Molst soil, bed of Canadian River, south of Norman,
Okla., May 21, 1921. R. B. Jeffs. (0.U.)

Low wet ground, # mile north of Wyandotte, Okla.,
Celeste Whaley. (0.U.)

Muskogee Co., Okla., September 2, 1928. Elbert L.
Little, Jr. (0.U.)

Low ground, between Norman, QOkla., and Noble, QOkla.,
July 2, 1928. Louls Martin. (0.U.)

Clay loam, 9 miles south and 2 miles east of Stillwater,
Payne Co., Okla., June 26, 1934. A. C. Brodell. (A. & M.)

Water 8 inches, probably sprouted at low water,
Panther Creek Leke, Medicine Park, Okla., May 27, 1936.
James de Gruechy.

weter 10 inches deep, probably developed at low water,
fish hatchery, Medicine Park, Okla., May 28, 1936.
James de Gruchy.

Ranunculus squatilis L.

Water 18 inches deep, Boy Scout Lake, 9 miles west and
3 miles south of Ringwood, Okla.,, July 18, 1936. James
de Gruchy.

Water 3 feet deep, Cache Creek, 2 mlles southwest of
Ceche, Okla., May 26, 1936. James de Gruchy.

Water 18 inches, fish hatehery, 11 miles east of
Cherokee, Okla., July 19, 1930. James de Gruechy.

Ranunculus aguatilis L. var. capillacea DC.

Water 3 feet deep, 2 miles west of Broken Row, Okla,,
May 21, 1936. James de Gruchy.
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Ranunculus Cymbalaria Pursh.

Edge of creek, 15 miles southwest of RBeaver City,
Beaver Co., Okla,, May 8, 1913. G. W. Stevens. (0.U.
and A. & M.)

Dam site, August 23, 1931. Rotha Bull. (0.U.)

At edge of pond, near Doby Springs, Harper Co., May 5,
1913, G. W. Stevens. (A. & M.)

Creek bed, below dam at Clinton Lake, Clinton, Okla.,
Meay 25, 1936. James de Gruechy.

Rotale ramosior (L.) Koehne.

Demp send, creekside, 5 miles north and 2 south of
Alblion, Pushmataha Co., Okla,, August 20, 1832. U. T.
waterfall. (A. & M.)

On mud at Pond margin, near Copan, Washington Co.,
Okla., August 15, 1913. G. W. stevens. (A. & M.)

At muddy edge of poel, by Spring River, near Ottawa,
ottawa Co., Okla., August 27, 1913. G. ¥W. Stevens.
(A & M.)

shallow water, Barron Fork Creek, 12 miles northeast of
Tahlequeh, Okla., June 21, 1936. James de Gruchy.

Running water, 1 foot deep, below Prices' Falls Lake,
Davis, Oklahoma, May 29, 1936. James de Gruchy.

Shoals, Cow Skin Creek, Turkey Ford, Okla., July 5,
1936. James de Gruchy.

Ruppis maritima L.

Saline pond near Cimmaron River, near Fairvalley, Woods
Co., June 1, 1913. G. W. Stevens. (A. & M,)

In saline pond, near Hornbeek's, Harper Co., Okla.,
May 3, 1913. G. W. Stevens. (4. & K.)

In brackish pond, near Fairvalley, 'Woods Co., Okla.,
May 2, 1913. G. W. Stevens. (A. & M.)

Rynchospora corniculata (Lam.) Gray

Shallow water, fish hatchery, 3 miles northwest of
MeAlester Okla., June 19, 1936. James de Cruchy.
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Sagittaria graminea J. G. Small

Along creeks and pools, weat of Red Qak, Okla., June 13,
1930. Ora M. Clark. (0.U.)

On rocky bed of dried-up mountain creek, near Page,
Leflore Co., Okla., September 8, 1913. G. W. Stevens.

(A. & M.)

Water 18 inches deep, fish hatchery No. 4, 5 miles
south of Heavener, Okla., June 20, 1936, James de Cruchy.

Water 2 feet deep, Durant fish hatehery, Durant, Okla.,
May 29, 1936, James de Gruchy.

Sagittaria lancifolia L.

Water 10 inches, Cache (Creek, 2 miles southwest of
cache, Okla., May 26, 1936. James de Cruchy.

Shallow water, fish hatchery, 3 miles northwest of
MeAlester, Okla., June 19, 1936. James de Gruechy.

Sagittaria latifolia Willd.

In mud at edge of pond, near Ottawa, Ottawa Co., Okla.,
August 27, 1913. G. W. Stevens. (A. & M.) '

In edge of pond, near Alva, Woods Co., Okla., July 14,
1913, G. W. Stevens. (A. & M.) .

Water's edge, Wewoka Lake, Wewoka, Okla., June 18, 1936.
Jemes de Gruchy.

Samolus ebracteatus HBK.

In grass at edge of pond, between Canton and Seiling,
Dewey Co., Okla,, June 11, 1913, G. W. Stevens. (A. & M.)

Grassy edge of pond, near Granite, Kiowa Co., Okla.,
June 17, 1913, G. W. Stevens. (A. & M.)

In molst grassy place by pond, near Fairvalley, Woods
Co., Okla,, July 10, 1913. G. W. Stevens. (A. & M.)

In moist plaece, river valley, near Alva, Woods (Co.,
Okla., October 2, 1913. G. W. Stevens. (A. & M,)

Samolus floribundus HBK.

At edge of pond, near Alva, Woods Co., Okla., May 28,
1913. G. W. Stevens. (0.U. and A. & M.)
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Samolus floribundus HBK. (continued)

Along small stream in ravine bottom, MeClain Co., Okla.,
June 17, 1934, George J. Goodman. (0,U.)

Devilt's Canyon, Canadian, Co., Okla., September 286,
1936. E. H. Little. (0.0,)

At edge of spring, near Cleo, Major Co., Okla., June 8,
1913, G. W. Stevens. (0.U, and A. & M,)

Near the Red River, Harmon Co., Okla., December 16,
1933. George J. Goodman & Fred Barkley. (0.U.)

In a spring, 4 miles north of Reed, Greer Co., Okla.,
July 13, 1931. Rotha Bull. (0.7.)

Marshy area, 1 mile south of Hochatown road, MeCurtain
Co., Okla,, June 6, 1330. Elbert L. Little, Jr. and
Charles E. Olmsted, Oklahoma Forest Service. (0.U.)

In moist ground, Cleveland Go., Okla,, June 16, 1903,
W. E. Bruner. (0.7.)

Muskogee Co., Okla., June 1&, 1937. Elbert L. Little,
Jr. (0.0.)

Kendrick, Okla., July 19, 1905. 4. H. Van Vleet. (0.U.)

Low wet soil, Canadian River bottom, south of Norman,
Okla., May 22, 1921. R. E. Jeffs. (0.U.)

1l mile west and 2.5 ﬁiles north of Stillwater, Payne
Co., Okla., September 18, 1930. Leila Powers. (A. & M.)

At edge of lake, near shattuck, ZEllis Co., Okla.,
Qetober 11, 1913. G. W. Stevens. (A. & M,)

Edge of pond, 3 miles nrorth of Stillwaeter, Payne CO.s
Okla., September 17, 1930. Nathalie Roberts. (A. & M.)

On moist creek bank, near Pawhuska, 0Osage Co., Okla.,
August 9, 1913. G. W. Stevens. (A. & M.)

Wet bank, Dripping Springs, near Ottawa, Ottawa Co.,
Okla., August 27, 1913. G. W. sStevens. (A. & M.)

At the edge of cool mossy banks, 6 miles north of
yatonga, Okla., May 25, 1936. Jdames de Gruchy.

Seururus cernuus L.

Muskogee Co., Okla., July 19, 1929. E. L. Little. (0.U.)
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Saururus cernuus L. (continued)

At wet grassy edge of pond in woods, near QOttawa,
Ottewa Co., Okla., August 27, 1913, G. W. Stevens.
(0.U.) (A. & M.)

Shallow water, near Wyandotte, Okla., July, 1928.
Celeste Whaley. (0.U.)

Slues of Red River bottom, south of Tom, Okla., June 15,
1930. Ora ¥. Clerk, (0.U.)

Wet soil, Tahlequah, Okla., July 1, 1924. Prier.
fA. & ¥,)

Water's edge, small creek, 5 miles socuth of Idabel,
0kla,, May 30, 1936. James de Gruchy.

Water 18 inches, Spavinaw Lake, Spavinaw, Okla., July
7, 1936. James de Gruchy.

Seirpus americanus Pers.

Low place Iin oats field, near Cleo, Major Co., Okla.,
June 8, 1913, G. W. Stevens. (A. & M.)

Fresh water along r.r. near Norman, Okla., May 16, 1923.
C. W. Prier. (A. & M.)

Sand-bar at edge of creek, near Waynoka, Major Co.,
Okla., May 23, 1913. 0. W. Stevens. (A. & M.)

Edge of Redhorse Lake, near Fairvalley, Woods (0.,
Okle., April 29, 1913. G. W. Stevens. (A. & M.)

In sandy bottom of dry creek, near Hollis, Harmon (o.,
Okla., June 21, 1913. G. W. Stevens. (A. & M,)

sand-bar by river, near Purcell, McClain Co., Okla.,
April 20, 1913. G. W. Stevens. (A. & V.)

Edge of creek, near Buffalo, Harper Co., Okla., May 3,
1913, ¢. W. Stevens. (A. & M.)

In low moist place by r.r. near Alva, wWoods Co., Okla.,
July 7, 1913. G. W. Stevens. (A. & M.)

In sand at edge of creek, near Hornbeek's, Woods (o.,
0kla., ¥ay 3, 1913. G. W. Stevens. (A. & M.)

Water's edge and in running water, 6 miles north of
Watonga, Okla., May 25, 1936. James de Gruchy.
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Scirpus americanus Pers. (continued)

Water 8 inches, below dam at Altus Lake, Lugert, Okla.,
May 26, 1936, Jemes de Gruchy.

Water 4 feet deep, Panther Creek Lake, Medicine Park,
Okla., May 27, 1936, James de Gruchy.

Seirous ealifornicus C. A. Veyer

Water 3 feet, fish hatchery No. 3, Tahleguah, Okla.,
June 2], 193¢. James de Gruchy.

Water 4% feet deev, extending 6 foot above water,
Chickasaw Lake, 3 miles southeast of irdmore, Okla.,
May 29, 1936. James de Gruchy.

Seirpus lineatus Wiechx.

Water's edge, Lost Lake, Medleine Park, Okla., May 27,
1936. James de Gruchy.

Seirpus Torreyl Olney

Water's edge, fish hatehery No. 5; 11 miles northeast
of Cherokee, Okle., July 19, 1936. James de Gruchy.

shallow water, Woodward Lake, # mile southeast of
Woodward, Okla,, July 18, 1936. James de Gruchy.

Seirpus validus vahl.

Skhellow water, fish hatchery, Neosha, Missouri, July
5, ;936. James de Gruchy.

Swanmps, river south of Norman, WMay 6, 1923. C. W.
Prier. (A. & M.)

Low place in oats field, near Cleo, Major Co., Okla.,
June 8, 1913. (C. W. Stevens.

Siumt suave Walt.

Moist. ground, small spring, 2 miles northeast of yood-
ward, Okla., July 18, 1936. James de Gruchy.

Sparganlum ameriecanus Nutt.

Shallow water, small creek 6 miles south of Heavener,
Okla., June 20, 193%6. James de Gruchy.
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Spirodela polyrhyza (L.) Schleid.

On spring-fed pond, near Alva, Woods Co., Okla., May
29, 1913. G. W. Stevens. (0.U. and A. & M.)

water's edge, Barron Fork Creek, 12 miles northeast of
Tahlequeh, QOkla., July 4, 1936. James de Gruchy.

Thalie dealbata Roscoe

Water 18 inches deep, fish hatchery No. 3, Tahlegquah,
Okla,, June 21, 1936. James dae Gruchy.

Typha engustifolia L.

Swampy plaoeé, south of Norman, Okla., Mildred Hibbard.
(0.T.)

Edge of still pools or old channels of South Canadian
River, 3% miles southwest of Norman, Okla., October 10,
1926, Elbert L. Little, Jr. (0.T.)

Muskogee C0., Okla., July 21, 19290, Elbvert L. Little,
Jr. (0.0.)

In low moist place by r.r. near Alva, Woods Co., Okla.,
Ju-ly l?, 1913. G. W. Stevens. (Ac & M.)

Typhe latifolia L.

4 miles north of Reed, Creer Co., Okla., June 8, 193l.
Rotha Bull. (0.U.)

Low place by r.r track near Alve, Woods Co., Okla.,
May 31, 1913, G. W. Stevens. (0.U., and A. & M.)

Shallow water at edge of artifieial lake, 2 miles west
of Muskoge?, Okle., August 8, 1926, =Elbert L., Little,
Jr. 1{0.U. '

Pond, south of Tecumseh, Okle,, September 7, 1932.
Elizabeth Ducker Barkley. (0.U.)

In marshes and swampy places, South Canadian River
bottoms, south of Norman, Okla., June 23, 1922.
R. EB. Jeffs. (0.,U.)

Edge of still pools or old channels of South Canadian
River, 3% miles southwest of Norman, Okla., October 10,
1926. Elbert L. Little, Jr. (0.7.)

Edge of stream, near Hollis, Harmon 00}, Okla., Qctober
2, 1936. Milton Hopkins. (0.7.)
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Typha latifolia L. (continued)

2 miles north of Stillwater, Payne Co., Okla,, July 3,
1934, W. W. Rey. (A. & N,)

Silt and sand, 5 miles south of Bristow, Creek Co.,
Okla., July 4, 1935. W. L. Spears. (A. & M.)

In sludge pond, near Hattenville, Ottawa Co., Okla.,
August 30, 1913. G. W. Stevens., (A. & M.)

Utricularia biflora Lan.

In qulet creek, near Cache, Comanche Co., Okla., June
26, 1913, G. W. Stevens, (0,.U. and A. & k.)

On muddy margin of drying-up pool, near Ottawa, Ottawa
Co., August 27, 1813. G. W. Stevens. (0.U, and A. & M,)

Water 2 feet deep, Panther Creek Lake, Medicine Park,
Okla., May 27, 193¢€. James de Gruchy.

_ anliqneria spiralis L.

Water 2 feet deep, Durant fish hatehery, Durant, Oklsa.,
May 29, 193€. James de Gruchy.

Verbesina alba L.

Little River, August 22, 1903. 4. H. Van Vlieet. (0,U.)

At edge of pond, # mile south of Norman, Okla., October
3, 1926. Elbert L. Little, Jr. (0.0U.)

Water 2 feet deep, filsh hatchery, Tishomingc, Ckla.,
September 6, 1936. James de Cruchy.

At edge of water, Illinois River, § mile east of
Tallequali, Okle., James de Gruchy.

Veronica peregrina L.

Mud flats, Caddo Co., Ckla., April 26, 133C. Delzie
Demaree. (0.T.)

Prairlie, near Norman Hospital, Normen, (kla., April 26,
1936. Breed. (0,U.)

Roadside, near Norman, Okla., April 16, 1928. Miss
Gilmore. (0.U.)

7 miles northeast of Mangum, Greer Co., Okla., April
30, 1931. Rotha Bull. (0.T.)
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Yeronica peregrina L.

Low waste place, near Crusher Spur, Murray Co., Oklsa.,
April 14, 1913. G. W. Stevens. (0.U.) (A. & M.)

Loam soil, 4 miles west of Stillwater, Payne Co., Oklsa.,
April 11, 1934. Reynold Dahms. (A. & M.)

Damp waste soil, 3 miles north of Stillwater, Payne Co.,
Okla., April 7, 1935. Faustine Clark. (A. & M.)

Sandy field, Bethany, Okla. Co., Okla., ey 25, 1920.
Francis W. Pennell. (A. & M.)

0ld alfelfa field, Davis, Murray Co., Okla., April 29,
1926. P. M. R. (A. & M.)

In moist places, Tahlequab, Okla., April 15, 1925.
C. W. Prier. (A. & ¥.)

Yoist waste place, near Alva, Woods Co., Okla., May 1,
- 1913, G. W. Stevens. (A. & M.)

At edge of creek, near Kenton, Cimmaron Co., Okla.,
May 13, 1913, G. W. Stevens. (A. & MN.)

Shoals, Barron Fork Creek, 12 miles northeast of
Tahlequah, Okla., July 4, 1936. James de Gruchy.

~ Wolffia columblana Karst.

With Lemna cyclostasa in Stink Creek, nsar Tonkawa, Kay
Co., Okla., August 5, 1913, G. W. Stevens. (0.U. and
A. & M,)

Tloating on water, protected water, fish hatcherj No. 3,
Tahlequah, Okla., June 21, 1936, James de Gruchy.

Zannichellia palustris L.

In shallow stream 15 miles southwest of Beaver City,
Beaver Co., Okla., lay 8, 1913. G. . Stevens.
(0.U. and A. & }.)

In running creek, near Doby Springs, Harper Co., Okla.,
May 5, 1913. G. W. Stevens. (A. & M.)

Water 2 feet deep, Barron Fork Creek, 12 miles north-
east of Tahlequah, Okla., July 4, 1936, James de Gruehy.
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guadalupensis .
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Radicula
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spiralis
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Verbesina .,

elba .
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