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AQUATIC PLANTS IN POND CULTURE.

By JoEr W. Tiroosrs,
Uk{a_f aof IHoiston of Fiafh Cueltere, Buread af Fleheries.

POND CULTURE AND ITS AFPLICATION.

Among the freshwater fishes most desirable for foed purpuoses:
and for sport-fishing there are certain species, such as the basses,
erappies, sunfishes, nud eatfishes, which are nol susceptible to
manipulation for the taking and impregnation of their eggs, but

must be allowed to mate and seleel nests, on which the spawn is de-
posited, fertilized, and hatched in the natural way. For the cultiva-
tion of these species, therefore, it i3 necessary to provide surround-
ings fulfilling their requircments, and at the swme time pernitting
contral of the fish, which purpose is necomplished by the maintenance
of natural or artificial ponds. These ponds are stocked with the maxi-
mum number of adult fish, and the young hatch in numbers abnormal
for the volmne of water in which they are conlained, thers tobe reared
for s few weeks or months and then distributed to other waters as
desired. The pond ilself affords sustenance to the young, and there-
fore the pond is the direct object of attention in order to produce the
maximum number of fish. Fish culture under these conditions is
consequently intensive pond culture, and in the United States the
term “ pond culture ” distinguishes this branch of fish culture from
the propagation of al] fishes whose eggs can be expelled and fertilized
artificially or which are incubated in hatching hovses by the use of
special apparntus and equipment. The species to which it is applied
are chiefly the black basses, ¢rappies, sunfishes, and catfishes,

The propagetion of the Salmonids, notably the trouts, approaches
pond culture in the fact that several species are often reared in ponds,
whereas the other fishes hatched in apecial equipment are usually
distributed as fry as soon as the yolk sac iz abserbed. But although
the cultivation of the trouts in this country may require ponds in
which to rear the young, the different serviee the ponds perform and
the different management required places American trout-rearing
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[i] AQUATIC PLANTS IN POND CULTURE.

methods outside the proper definition of pond cultures In Europe
the case is not wholly similar; although in 8 few instances American
methods have been adopted, the term * pond eulturs™ usually em-
braces the rearing of trout by much the same methods as are in
the United States pursued only with fishes that ean not be artificially
spawned—that is, the young trout may not be fed artificially, but’
often subsist in large part upon the natural food supply induced
by culture of the ponds.

IMPORTANCE OF AQUATIC PLANTE IN FOND CTULTURE.

Since the young of the specics of fishes to which pond culture is
applied in the United States can not be successfully confined in
the troughs or small ponds of the American trout breeder, and do
not accept artificial food, they must depend for sustenance upon
minute forms of mnimal life found in the waters and upon one
another. At a very tender age they develop cannibalistic tendencies,
and even where there i1s apparenily an abundance of natural food
they may reduce their own numbers 60 to 80 per cent within g month
or six weeks from the time of hatching. "It is therefore necessary
in pond enlture to provide not only sufficient natural food to satisfy
the physiologicel requirements of the young &sh, but, so far as pos-
sible, an sbundance which will divert them fremm the tendency to
devour one another. _

Through the necessity for natural food, then, comes the primary
importance of agquatic plants in pond enliure. Al animal life is
dependent, dircetly or indirectly, upon plant life, the minute forms
a3 well az many of the larger feeding directly npon plants, and the
herbivorous apecies in turn serving 2s food for the carnivorous. The
young fishes feed upon small ernstacenns and other forms which are
abundant only in an environment with abundant vegetation. Agquatic
plants are therefore the food-produdng agency in pond culture, and

=1t may not be wumlts herc fo polnt out (e dldlmetion belween teout cultare by
American methods and pond culture proper by refgrence to the procedure and the con-
ditfons at an American trcut hatchery.

Tront are not dependent npen nateral fond, and do not require 2 natoral environment.
Tt Ia customary to rear them In wooden frovgbs or In emall rectanpular ponde of carth,
wood, or conerete, theough whish there 18 & congiant fow of water coptaining no visible
plant or anlmal 1ife. The water tupply mAy bave come directly from a epring or from
an arteslon well ] ot many of the moat wuecessfal commercial troat establishments In the
Unlted Btates the troughs and rearing pondda ere aupplied with water from arteslag wells
from 25 feet to 100 feat In deprh. AR the dally feeding of & Inrge number of Deb In w eon-
fined srea noceasltates frequent cledolng, any pecde or Bpored of vegelation lotrodoced
by the water supply bave little or no opportenity to cbiain & footheld The trout fry
will eat artiiclal food from the time the yolk sic hae been absorbed, and by a judlcloms
areangementa of teoughs, tanks, or gmall ponds the troot ralser can maintain & very large
number of Igh within 4 comparatively amall compasa ontll they are of aatlafactory slze
for distributlen or for markel. His dependines I8 arfifelal food or the artificial intro-
duction of naturdl food, and withoat these means be would ba powerlese to conduet
operatione on an extensive acele. Tn American ttunt culture aguetic vegetation, o essan-
tial in pond coltnre, 18 but a negitlve factor.
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are accordingly indispensable. Tt iz also obvious that by a judi-
cious selection of plants the quantity of food can be maintained at
the maximum, with correspending results in the production of young
fish.

It is the eonsensus of opinien among pond culturists that plants are
also essential for the proper aeration of the water. At a trout hatch-
ery the fish are supplied with the necessury air by means of a’con-
stant flow of water; in pond culture the volume of water supply is
often little if any more than enough to compensate for evaporation
and leakage, and the oxygenation from this source is limited. The
balanced aquarium is a well-recognized illustration of the value of
plants as oxygenators. Although there are many factors entering
mnte the aeration of the waters at a pond-culture etation that do not
apply to the balanced aguarium, wnd it may be assumed that the
larger the body of water the more must nther factors than those of
the balanced aquarium be considered, there can be no doubt as to the
rale of vegetation in the aeration of shallow ponds of limited area.

It is perhaps superflucus to ndd that submerged plants bind the
bottom soil together, thus acting as 4 deterrent to turbidity from that
gource: and that plants doubtless facilitate clarification when the
water of a pond has become turbid with surface drainage after a
rain or from other external causes of a temporury character. The
superintendent of the Tupelo, Missisarppi, station, Mr. . W. Burn-
ham, cites 2% an evidence of this the numerons reservoirs or ¥ tanks ™
in the West which are devoid of vegetation and in which the water
15 constantly roiled. T is possible that in some instances the absence
of vegetation is due to the constanily roily water, & condition else-
where referrad to; but contro] testa in aquariz demonstrate that in
an aguarium containing Cabomba the water is clarified much more
quickly than in one devoid of vegetation. Tt iz belicved that i many
of the so-called “ tanks * of the Western States now devoid of vege-
tation could be siocked with water plants, these would not only pre-
vent turbid water by binding the bottom soil together, but would
- ynder certain conditions prove an aid to clarification,

OBJECTIONABLE ASFECTS OF POND VEGETATION.

Notwithstanding their essentiul importance in fish ponds, how-
ever, and the careful effort requisite to the securing of suitable vege-
tation, in one aspect all aqualic plants are te the pond culturist
wholly a nuisance and a necessary evil. The seining of the ponds,
to obtain the young fish for distribution to waters they are intended
to stock, or for other purposes, can not be accomplished while thick
plant growth is present to entangle the fish and interfere with the
operation of the seine, and there is thus a periodical necessity of clear-



