XVI{I,—POND-CULTIVATION ON THE KANIOW ESTATE_ (DISTRI(&T
OF BIALA, GALICiA), THE PROPERTY OF HIS IMPERIAL HIGH-
NESS, ARCHDUKE ALBRECHT OF AUSTRIA.

Paper prepared for the International Fishery Exposition at Berlin, 1881,
By ADOLF GASCH, the present farmer of Kanidw.”

It is not my present intention to write a manual of pond-cultivation.
The sole object of the following monograph is to present a sketch of
bond-cultivation at Kanidw as it is actually carried on, with all its de-
fects and excellencies, for exhibition, criticism, and, possibly, imita-
tion; and, in presenting this sketch, I shall treat the subject principally
ﬁ'°’,n an agricultural point of view, as the Berlin Agricoltural Club will
Mainly view the subject from that stand-point.

The special data relative to pisciculture have reference only to carp,
as the principal object of fresh-water fisheries, although they will apply
mo_re or less to all fresh-water fish, at least to all those fish which form
Objects of special cultivation. ' ‘

,The domain of Kanidw (and Mirowec) which belongs to His Imperial

ighness Arch Duke Albrecht of Austria, lies north of the Beskiden
Tange in the lowlands of the Vistula, on the right bank of the river Bi-
al.ka” which forms the boundary line between. Galicia and Austrian

llesia', and near its confluence with the Vistula. On its territory,
Compriging 1,000 Austrian acres (575.46 hectares,) it shows all the char-
Acteristics of old alluvia of a large river and a mountain stream com-
ed; clay alternates with occasional rocky strata, sand, loam, and
Umus in this bottom land, from which the water has receded. Fully
°be-half of the-estate bas a heavy clay soil, one-fourth is composed of
pez."t’bogs and sand, and the rest has a light loamy humus-like soil.
1th the exception of the sand all these goils contain iron. They are
p, angd, in some places, even warshy, but show a rich vegetation of
5:3’88 and clover, proba:i;ly owing to their strong alkal.iue glxz?lit.ies
is us‘e d by the decay of the carpathian sandstone; and this peculiarity
.xsml more favored by the exceedingly moist climate. Till within four
ztarg the estate was frequently subject to inundations. Since, more-
--°% the water of the Bialka, which passes the manufacturing towns of
::or':I())i:3 | Teichwirthaohagt | auf dem | Sr. Kaiserlichen Holeit dem Herrn Breherzog A.lbrooht
rin DE¥terreich | gehsrigen Gute | Kanidw, | Bevirk Biala, Galizien. |  Zur internationalen
e'eiauaatellung in Berlin | im Jahre 1880, | dargestelit vom gegemwdrtigen Péohter |
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Bielitz and Biala, often contains a considerable quantity of fertilizing
matter, nature has very clearly indicated that stock raising and pis--
ciculture must be the principal objects to which attention should be
paid at Kanidw and Mirowec. :

From time immemorial the Kaniéw estate had large but badly wa-
tered ponagq which, in former times, occupied almost the entire terri-
tory, and which, even now, after having been regulated, occupy 460
acres, or 45 per cent. of the total area. Of this pond area, 250 acres
are on the heavy clay soil, 50 on the marshy soil, and 150 on the light
loamy soil. In many cases, however, two of these soils are found in
one pond. All the ponds are fed by the Bialka water which, especially
during seasons of violent rain-storms, carries with it a great deal of fer-
tile mud, so that the ponds actually serve as mud reservoirs. But as
pond cultivation is carried on in these parts on an extensive scale, the
Bialka water is often insufficient, especially in midsummer, when there is
so much evaporation from the large sheets of water. This, of course,
injures pisciculture, and does not allow it to be carried to its highest
perfection. Nearly all the ponds in this part of the country are shal-
low, and invariably incline towards the Vistula. In former times they
were badly watered, and a system of regulating was inaugurated
by my predecessor, Herr Potyka (who deserves great credit for his en-
ergy and perseverance), and has been completed by me at my own ex-
pense, so that at present nearly the entire pond area is covered with
water. All the ponds can be drained so thoroughly as to allow of their
being plowed and planted throughout their entire extent. In these
parts it has, fortunately, long been knewn that it is not sufficient to
provide the ponds with an ample supply of good water, and to keep
their soil fertile, but that it is absolutely essential that the ponds can
be entirely drained at any time for the purpose of fishing or plant-
ing. Wherever this cannot be done, there can be no systematic and
profitable pond cultivation, but merely irregular lake fishing. The
most profitable part of pond cultivation, viz, their agricultural utiliza-
tion by planting, is thus entirely lost.

Of the 450 Austrian acres of our pond area, 400 acres are occupied
by nine main ponds, one of which has twice the average size; 3 acres
by five spawning ponds, and finally 47 acres by eight ponds for the
young fry, to which, since 1877, there must be added 22 acres occupied
by three ponds for young fry which were rented from a neighboring
farm, so that the total pond area of this estate is 472 acres.

Of the above-mentioned nine main pdhds, which are equal to ten
medium-sized ponds, Mr. Potyka, who deserves great credit for his zeal
in carp culture, only had the smaller half under the water, the re
mainder being either planted by himself or rented out for the samé
purpose. The young carp were always left in the main ponds two full
years, which produted a very fine marketable fish of about 13 kilogra®
average weight. The average yield per acre was, according to the
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official reports, 103 kilograms of fish, each fish weighing on an average
1.394 kilograms. These fish even at that time enjoyed the reputation
of being the finest carp in the whole neighborhood, and were nearly
all shipped on the Vistula to Cracow and Warsaw. After a pond had
been under water for 4 years, it was entirely drained, and served agri-
cultural purposes for 5 or G years.

When in August, 1873, 1 took Kanidw and Mirowec on a lease of
twelve years, the ponds contained a fine well formed species of carp,
aud pond cultivation had been carried on systematically though per-
haps not as vigorously as it might have been. I immediately took
8teps to extend the poud cultivation, by allowing one year to pass, and
then, in 1875, planting or renting out for the same purpose one-half,
and fishing in the other half after the first summer. I'rom that time on
oue pond was plowed and planted every autumn, whilst at the same
tine one pond was freshly watered. This system I bave maintained
ever since, in spite of the difficulty experienced in the beginning, of
Obtaining the very large quantity of young fish required, because it
Offers nany and great advantages. At present the greater half of all
1oy ponds are under water, and I confine myself to plowing and plant-
lng one pond, either main pond or pond for young fry, a year, with
- the view of providing a sufficient quantity of fodder of the very best
Quality for my valuable herd of cattle. All the ponds are of course at
Present managed by myself, and none are rented out.

It is well known that the carp grows most rapidly during the first
year of its life, and slower as it grows older. 1f the main ponds are,
therefore, drained of their fish annually the most favorable result will

e obtained. By avoiding one wintering the risk is greatly decreased
and the stock of fish is under more frequent and better control. This
System, moreover, offers the advantage that one has a certain regular
0nual jucome, which will vary but little; and thereby that point is
reached which, owing to the slowness of all agricultural processes, is
after al) mainly to be aimed at, viz, to decrease the working capital
and to obtain a rapid sale for the products of the farm. o

L did not rest satisfied with this change, but aimed at & further im-
brovement of our breed of carp LY selecting the breeders very carefully,

aVing special regard to their build and to rapid growth (if this can be
Considered a peculiarity of any breed of fish). Herein 1 was guided by
the vigw that a fish possessing a well-shaped body is apt to develop
%larger quuntity of flesh, thus obtaining not onlya greater total weight,

ut fﬂso 2 more even proportion,between the valuable and valueless
ﬂ?rmons of the body, which of course increases the worth of the fish. T
fuerefom principally look for a comparatively small head, & well-arched
c;rl ba"k; and a broad and well-rounded body. In other words, @ gOOd
C&t?] of pure breed is to be among the fish what shorthorns are anjlf)l!ﬂ
@, particularly as, in all probability, the carp will, for a long time
Come, remain the principal fish bred and raised in our ponds.
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1 begin to select my future breeders among thé one-year-old fish, and
continue to select some from the two-year-old fish, as well as from those
which have reached a marketable age, 3 years, so as to have on hand
a considerable number of breeders from among which 1 then select
the best.

Following Dubisch’s method, I only place oune spawner and two milt-
ers in one and the same pond. These are fully able to supply my demand
for young fish, which at present amounts to 60,000, for stocking the
original Kaniéw ponds and those I have rented from Prince Pless.

1t is not necessary, but even injurious, to place a larger number of
breeders in one pond, because they are apt to produce too large a num-
ber of young fish, which might suffer from want of food; and if carp
are to grow rapidly, it is very essential that the growth of the young
fish should be favored as much as possible by supplying them with
ample food, which can be done even without having recourse to artifi-
cifil food; so that by merely furnishing a sufficient supply of natural
food one can, during the first summer, obtain fish 5, 8, and even, in ex-
ceptional cases, 10 inches.  With these young fish 1 stock my ponds for
young fish during the second summer, allowing 240 to 360 per acré
(about 420 to 630 per hectare) according to the size of the fish and the
nature of the pond. In this manner I obtain carp weighing § to 2 kilo-
gram, and even reaching in some cases the weight of 1 kilogram. 0
these I place 90 to 120 in the main ponds during the third summer, and
thus obtain carp weighing 1 to 2 kilograms a piece, when ready for
market. ‘

I have not always been able to supply the necessary number of carl
for raising, and as there are no spare ponds for young fish near Kaniéw,
and as unfortunate accidents will sometimes occur, even in the best
piscicultural establishments, I have repeatedly been obliged to supply
the places of the lacking fish by placing selected fry of unusnally large
size in the main ponds, and in these cases I have invariably obtain¢
fish weighing about 1 kilogram each and having particularly fine and
tender flesh. I have also observed that young fry, which have grown
rapidly, will continue to grow fast till they are ready for the markets
and actually grow faster than young fish of the same age which have
been somewhat retarded in their growth; but that the latter, althougl
of equal size, will weigh heavier, when they have reached a marketablé
age, than fish raised from young fry, because their flesh has a greater
consistency. v '

Tt should therefore be the aim to accelerate the growth of the fI¥
and, the young fish as much as possible, because fish which have grow?
rapidly are apt to continue this rapid growth ; and it would be very
bad policy to be stingy with the extent of water allowed for the raising
of fish, because the final result will amply compensate for this. ’

As regards the stocking of the main ponds, it is an old experienc®
that in stocking a certain extent of water with a small number of fisby
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finer and more valuable specimens will be obtained ; whilst the stocking
of the ponds with a larger number of fish, if kept within reasonable
bOlmdss, will result in a greater total weight, but in an inferior quality
of fish, Stocking ponds with a small number of fish is therefore to be
Tecommended, but, like everything else, it ghould be kept within proper
bounds, and a correct calculation will herein form the safest guide.
No more than 90, and never more than 120, fish per acre are placed in the
Eaniéw ponds. The result has been that our breed of carp has steadily
lmproved, and the number of kilograms of fish caught per year and per
&cre has been as follows: :

Kilograms.
U £0.18T3 . - - - - e e e e e s e e e e nnnnes 51.5
T8TE® - o oo e e e 76.76
1877 and 1878} .. ..o cvieviiaen e mee LR 83.00
DR ¥ £t B eeeeseeaeee 104. 50

thus, the yield of the ponds has more than doubled in six years, and re-
Barding the quality of our -fish I can state that in one year we raise
very fine carp, weighing 13 kilograms and more, which enjoy an excel-
lem reputation in the Breslau and amburg markets.

In favoring the growth of carp from their earliest youth, one has the
Special advantage that the fish, in spite of their size, remain slender in
figure (that is, do not have those monstrous stomachs which are seen in
Some fish), and that they begin to grow fat at an early age, whereby, as
a1 animals, the development of the sexual organs is often entirely
stopped, and the favorite fish of all gourmands, the barren carp,” is
Obtained. . -

With the view of increasing the natural food in the ponds, they are
an.OWed to lie dry during the winter, in order that the frost may de-
Prive the mud of its acidity, thus making it, by atmospheric influences,
% Buitable breeding-place for insects and infusoria. For the same rea- .
SOn I never allow the bottom of a fresh pond to be bhoed before its first
5 atering, This method has stood the test of a number of years. I.t,

eel‘ns best, however, if during winter the larger portion of the pond is

“¥bosed to the frost, leaving o small portion under water to serve as a
sh%‘vce of refugs for valuable aquatic animalcule, Whex:e t:,hey may be

eltered from the destructive cold, so that with the beginning of spring
%Y ean breed all the more rapidly and pumerously in the freshly filled
gto ud, ang in this way be of great benefit to the carp. 1 have demon-

‘ated with two of my ponds, which were treated in'this manner, that
s&:;;}’m}ing some of the fish in the deepest places the result will' be a
not t1111y increasing number of fish during the fishing season, which'is

© case when ponds have been under water for a long time.

o3
- t'}“ll: © years 1874 and 1876 being transition years, have not been taken into uccoun.t.

tédkse 8reater portion of the fish of the year 1877 wero not sold, but were kept in
- They were rocently placed in ponds with the othor stock of fish of 1678, and

Wéto
Unally 4o1d with these.
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In order to dispel the erroneous idea that 1 obtain the abuve-men-
tioned results only by going to a great expense, I will mention that for
tending the Kanidw ponds of 450 acres I only employ one assistant
and that for the 22 acres of ponds which I rent I only employ one per-
son as a watchman. During autumn, when there is more danger from
fish thieves, and during winter, when holes have to be cut in the ice, 1
generally employ an extra assistant for the Kanidw ponds.

Even while under water the ponds do not merely serve pisciculturﬂ1
purposes, but also, in a narrower sense, assist agricultural objects.

As soon as spring sets in, and the ponds are released from their icY
yoke, varied life begins to stir in the water; manifold aquatic bird®
begin to make their appearance with the first warm rays of the sulj
insect-life begins to awaken, and a grand and mysterious activity is
developed in the ponds, Long before the land casts offits wintry mantles
the ponds as far as the water reaches are clothed with verdure, as 3
welcome indication to the farmer that the time is near, when after a har
winter he will, as stock-raiser, derive advantage from his ponds, in th®
cheap, profitable and ample pastures they will furnish. As soonas the
water has lost its icy temperature, which does not agree with cattle, they
may be allowed to go into the ponds, where, wading about, they sees’
their food. They are thus not only benefited themselves, but through
their excrements, dropped here and there, they indircetly benefit the
fish. By treading about in the muddy bottom they stir it up, and thud
enable the fish to catch more readily worms and other aquatic animd”
cula which serve as fish-food. Cows generally become accustomed
these pond-pastures very quickly, and actually show eagerness t0 go
into the water, which from a sanitary point of view, also, is beneficial ¥
them. No one, who has not seen it himself, would believe with whe
delight cows take their bath, eagerly eating all the while, until they M°
satisfied and seek a place of rest in the higher portions of the pon™
Even if the number of cattleis very large, they are not able to destro
the luxuriant growth of grass and reeds; and the farmer will soon ba¥
to place them in another pond where the grass is younger and mo!
tender. .As soon as cows enter a new pond, they will act like boysju®
let out of school. The new pond, a veritable terra incognita for ther
is eagerly explored in every direction, until they seem to have taken
its bearings, when their appetite returns and they begin to graze. 0
wild ducks, scared away by the first noisy approach of the cattle, ag®
enter the pond and boldly swim about close to the grazing anim® sé
whilst the carp peacefully seeks its food, without being in the 1eas
frightened by either ducks or cattle. Such a pond therefore resem™
a small but barmonious and happy community, whereevery one is dolﬂ.s
well and feels contented, and lives on the mostfriendly footing Wif‘h h’«
‘neighbor, much as he may differ from him in nature and habits. ‘Belo "
the surface, however, and hidden from the eyes of the humam Observ?;
:a terrible war for existence is waged among the diminutive animsl®'
which fill the water of the pond.
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These pond-pastures not only supply the cattle with pleasant and
ealthy food, but actually become a source of profit to the farmer. My
“0ws, always well fed, give better milk when grazing in the ponds, than
When they are stable-fed with fresh clover. There 1s no fear that the
Teed.grags (Polish, “odymka”) will make the cattle bleated ; for this
Quality of the reed-grass—which it undoubtedly possesses—is entirely
98t when it grows in the water. Altuough my cattle have pastured in
Ponds for geven years, I have not had a single case of the kind. Who-
®ver hag time and opportunity to mow the reed-grass before it blossoms,
ang dry it, will thus obtain excellent hay for the winter. On account
of the large quantity of nitrogen it probably contains, of its fine texture,
anq finally, on account of its tough character, it easily becomes heated
304 to some oxtent begins to ferment; great care should be taken to
AVoiq thig, The same applies to the remnants of grass, &c., which are
lef after a pond has served as pasture. The best way is to let this
8 lie for a considerable time, and then to put itupin stafcks or small
®aps, only using it mixed with harder winter straw, when it will make
% 800d and effective fertilizer. : ) )
t would doubtless be profitable to make experiments with feeding
Sattle on hay from the ponds, mixed with winter-straw qnd rape-stalks,
for thig would in all probability furnish excellent food for the young cat-
8during winter. Unfortunu.tely I cannot speak in this matter from
Persona) experience; but it would be very gratifying to me, if my re-
Arks would encourage others to make the attempt.
Deed not dwell on the utilization of the mud from the ponds, as be-
ab) 0 well known. This manner of utilizing ponds will on]y.be profit- .
ne'e in cages where the mud can during winter be taken @recn to a
]ghbol‘ing field, to be used as manure, such as for clover, or for making

;ﬁhe hot wanure from the cattle-yard gsomewhat milder; for if the mud

© transported any great distance, the expense will exceed the
distance.

proﬁt7 as is often the case when heavy manure is sent any
inA‘u .these small protits yielded by-a pond whilst still under water are
ficant, if compared with the vast benefit to accrue fromn a pond

‘D, after havip g served piscicultural purposes for.a. number of years,
kinnlshes the farmer with & rich and well-manured soil, fit for almost any

of Plants. ‘

armer who js ableto drain his pond entirely and plow it thoroughly
® Winter sets in, will find it easy work in spring to plant the muddy
om of the poud, transformed by the frost into the very best of soil.
l'iqhehdoes his work carefully, he may confidently .look forward to' o
Volye 3 TVest, which will fully repay him for the cons1derfmble t-rqub]e in-
rmj 0 the first plowing, and which will prove beqeﬁclal to his entire.
Dossilglg Operations. Let no one say that it i8 too dlﬁicqlt, or even im--
Compg & to plow large ponds in autumn, after the fishing season hasj
tin, a clf’se; for ifit is possible to plow the large Roscnbo.r,q pond near
944, in Bohemin, measuring 1,000 acres, where fishing does not-

ich

efor,
bot
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commence till thie beginning of October, it will be an easy matter in small
ponds, especially if one takes care to get a number of extra oxen fot
this extra work, to beemployed, of course, only temporarily for this gpecific
purpose. It will be found most profitable to employ for this work oxeB
which, being well fed during the season of labor, may often be sold with
advantage, after the work is done, to butchers for fattening. The capP’
ital invested will thus be profitably reduced.

Possibly it would be found advantageous touse a steam-plow in very
large ponds, but this will of tourse depend on the locality, the mean8
at the farmer’s disposal, &c.

Under all circumstances it is not only a short-sighted policy, bub
actually an injury to the national wealth, if any farmer, who has thé’
means, does not drain at least those of his ponds where this can be don®
easily, and periodically devote them to agricultural purposes, thus de:
riving the greatest possible benefit from every part of his propertlf"
There are many farmers who areunfortunately compelled to obtain thel
manure from abroad, partly on account of insufficient harvests fro®
poor fields, partly because industrial enterprises necessitate a greate’
production. Many farmers who possess arable ponds, unfortunatel’
have recourse to the comparatively easy system of buying artificial cow’
centrated fertilizers, before they have made careful and repeated expe’’
iments, to determine whether these fertilizers will suit their peculi“r
soil, and the consequence is that they soon become convinced by bitt:
experience of the mistakes they have made, which, moreover, in mob
cases has proved a considerable expense. L

In my opinion it would be far more practical, and, at least as lové
as agricaltural chemistry, owing to the great and general ignorance:o,
the nature of soils is not able to give absolutely reliable advice 88 '
the application of fertilizers, much more rational, to make use of tho8!
advantages furnished by every locality, <. e., to use that fertilizer Whif’h’
80 to speak, has grown ou the same soil (the mud of ponds is nothi?
but a portion of the soil), and will, therefore, be particularly suitabl?
can easily be assimilated, and with very little trouble can be transferre,
from the ponds to the neighboring fields. No harm will be done, 9"9-1?
if in some cases this fertilizer is mixed with other substances not ba
ing such strong fertilizing qualities. In using mud from the ponds.?
manure, the plaxits growing on fields, whose s0il has thus been impl'o"-e :
will of course draw from the ground only those substances needed 4f0r
their growth. In this manner a circulation, on a small scale, of the mf’,“
valuable mineral substances serving as food for plants, is inauglll‘a'tedé
atmospheric influences uniting with these during the growth of ¥~
plant ; whilst the mineral substances above referred to, during this P* {
cess, again return to the inexhaustible source whence they camé
course excepting that small portion which was taken away in the 118 ;
ot which, during the flooding of the upper portions of the pond, does B’
return to it. ‘






