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justification for speaking of races with different, hereditarily fixed quali-
ties, the capacity of growth being one of them. This, possibly, also con-
cerns the dwarf forms of the char, which are occasionally met with, and
whose inherent capacity of growth has not as yet been tested, whether
by transplantations or by direct experiments. It is, therefore, conceivable
that future investigations will disclose the fact that, among several of
our common fish species, different races occur with genetically different
capacities of growth. However, irrespective of this, it is certain that the
environment plays the most important part with regard to the growth.

Nevertheless, the significance of the environment with regard to the
growth of a fish population may vary. While a good growth and a large-
sized population may be accepted as the normal state, the attention is in
the first place drawn to the environment involving bad growth and
stunted populations. The perch experiments show that there are two kinds
of unfavourable environment, viz., an absolute or permanent one, and a
relative or temporary one. However, there is a series of transitions be-
tween these two forms.

The first case occurs in the typical forest tarns of a quagmire type.
These lakes are of such an unfavourable type, as regards the nature of the
food and the supply of it, the temperature and oxygen-gas conditions,
and possibly also the pH value, as to render almost impossible the
existence of large-sized perch populations. A decimation of the population
offers but little help in this respect, since only a few individuals have the
opportunity of growing up, and new year-classes reappear with again a
small mean size. The planting of predatory fish in large samples may be
a means of utilizing the stunted population for the time being. However,
it is difficult to produce a true state of balance owing to the fact that
propagation is hardly to be expected on account of the abundant perch
population and the unsuitable spawning locality. The stunted perch, with
their inherent good growth, on the other hand, may be caught to advant-
age and planted in waters of this more nourishing and in other ways more
favourable type, where perch are desired and the spawning facilities are
inconsiderable for various reasons (water regulations).

Many spring rivulets, with too low a summer temperature, and several
mountain lakes with similar characteristics must be considered to offer a
~permanently unfavourable environment for the trout on account of the
too short period allowed them for growth. Also in these cases, hardly
anything can be done to improve this state of affairs.

A temporary deterioration in the environment, or a relatively un-
favourable environment, on the other hand, may be more -easily
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set right. For such a condition is, apparently, not dependent on
whether the environment itself is unfavourable or not, but on the
more temporary relationship between the fish species and the en-
vironment. If a fish population has become too numerous in proportion
to the production of nourishment-, owing to too little fishing and omitted
decimation by predatory fish, or unusually abundant propagation, a de-
ficiency in food occurs which involves a temporary deterioration in the
environment. The consequences are decrease in growth and a stunted fish
population. The perch in Stora Holmtjarn serve as an illustration in this
respect (page 77). An intensive reduction by fishing may neutralize this
deterioration in the environment, restore the population to its correct
number in proportion to the environment, and renew the former good
growth. This has been proved by the previously mentioned experiment in
Holmtjarn, and by earlier experiments performed by Dahi (1910) on the
trout in overpopulated trout lakes. It is, of course, more difficult to cause
a reduction of the population merely by fishing in a large lake with a
small sized perch population. Here the planting of large predatory fish,
such as the pike, the pike-perch, or Salmonoids, is the correct procedure.

Similar, relatively unfavourable environmental conditions occur when
unusually abundant year-classes are produced. This particularly concerns
fish living in large shoals, owing to the too small supply of food for the
individual specimens. Thus, Jarvi (1942) has demonstrated with regard
to the lake herring, and several other scientists with regard to sea fish, that
the growth deteriorates among the individuals of a very rich year-class.
Also Witler (1929) has interpreted the varying size of different po-
pulations of shoal fish in this way. This is confirmed by Schneberger’s
(1935) forementioned data regarding the growth of the perch in various
lakes, as well as by the present perch experiments and investigations of
growth. The question is whether these factors do not also play a part
with regard to the growth of different forms of the gwyniad. The stunted
forms of the gwyniad, which are very common and sometimes occur in a
lake simultaneously with large-sized ones, are typical shoal fish. These
shoals undoubtedly live under more unfavourable environmental conditions
as regards feeding and competition than do the larger forms of the gwyniad
which only come in smaller groups or are more isolated. It follows that
the growth of the former naturally becomes less marked than that of the
latter, in spite of a good latent capacity of growth. Furthermore, it is
equally natural that the growth will rapidly increase provided these small
gwyniad are transferred to a new water where the number of individuals
included in the shoals is less great. This case resembles that of the perch
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which were transferred to another water and there attained better growth.
In a few cases, this good growth of the gwyniad seems to have been
maintained for several generations, in other cases however, it has, even
when good during the first hatched generation in the new lake, again
decreased after a few generations. The reason is, in all likelihood, that the
new generations have gradually become too numerous in individuals in
proportion to the supply of food. The relative deterioration in the en-
vironmental conditions has then again set in and the growth decreased
accordingly. As regards the lake herring, Molin (1945) has ascertained
completely analogous circumstances. Another typical case of this type is
the experiment with the planting of perch in Bodtjarn (page 84) which was
earlier devoid of fish.

Thus, apart from the fact that the growth of various fish populations
depends, in the first place, on the environment, the experiments have
shown simultaneously that the varying growth of the individuals in one
and the same population is, probably, due to some extent to genetic
factors. Certain individuals have an inherent, better capacity of growth,
are in addition more capable of utilizing their food, and more easily assert
themselves in the general competition, etc. Therefore, these individuals
have a better growth and this state continues throughout their lives. In
a good and nourishing environment, the early advantage in size may give
them a lead in the general competition, facilitate a greater consumption
of food, and further increase their growth. On the other hand, when the
environment is less favourable, particularly when there is a deficiency in
food, the possibilities for the larger individuals of finding a sufficient
amount of food will be smaller, causing the advantage in growth to become
gradually neutralized.

However, provided the conclusion is correct that the hereditary factor-
plays an important part in this respect, it should be possible by direct
breeding to produce forms and races among our common fish, differing in
growth in spite of identical external conditions. Wide spheres of research
here offer themselves.



V. Summary.

The perch occurs in large-sized as well as stunted populations, the
former being typical of large lakes, and the latter of small lakes and
tarns.

Among the larger perch in a certain population, the number of females
in the spawning run exceeds that of the males, conditions being reversed
among the smaller perch. However, the actual sex ratio of large-sized and
stunted populations equals approximately 50: 50.

The mean weight of a certain length is, generally, greater among the
large-sized populations than among the stunted ones, although several
exceptions are to be found.

The variation in individual size is principally due to the growth, which
is good in the large-sized populations and continues thus up to a higher
age. In the stunted populations, on the other hand, the growth can be
fairly good during the first years, only to decrease rapidly and soon cease
altogether, without involving the death of the perch. In both cases, the
females have a better growth than the males from the second and third
years of life and, consequently, attain a larger size.

The individual number in the year-classes varies considerably, some-
times affecting the average size of the population.

The bad and soon discontinued growth of the stunted populations can
be explained in the following way:

a) The population has, owing to abundant propagation and insufficient
fishing, become too large in proportion to the supply of food. The perch
have therefore had to feed on plancton and insect larvae, and only a few
have attained the size at which (14—15 cm) they can begin to feed on
small fish which would stimulate to better growth.

b) The environment is unsuitable (low temperature which reduces the
consumption of food and abbreviates the period of growth, restricted
feeding area owing to a deficiency in oxygen-gas in the hypolimnion,
possibly, also too great acidity of the water, as well as a sparse develop-
ment of shore and bottom fauna, and the frequent occurrence of a large
perch population, i. e. a scarcity of food). In this case, the number of perch
attaining the fish-eating stage is still less than in the former case. Case a)
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applies to lakes of a eutrophic and oligotrophic type, case b) to lakes of a
dystrophic and quagmire type.

In the former case, a strong reduction of the population involves, when-
ever this is possible for practical reasons, an improved growth and in-
creased individual size. In the latter case, this only concerns a few indi-
viduals and the population as such remains stunted. The main purpose
of a reduction process is to obtain the greatest possible amount of perch
in the size where they can change over to a fish diet. This is more easily
achieved in a lake with numerous small fish of various kinds than in a tarn
where only perch exist. For this reason, suitable minnows (small roach
and small alburn) can be planted.

A stunted perch population can also be utilized by the planting of fish
of prey in the form of large youngs of principally the pike, but sometimes
also of the trout. In some lakes with stunted populations of perch, large
youngs of gwyniad may be planted simultaneously, thereby increasing the
yield in this lake and rendering it more variable.

Apparently, hereditary, bad growth in a certain population has not been
observed. Thus, stunted perch discloses a good growth at transplantation
to a more favourable environment, and the spawn of roe from stunted
populations shows equally good growth when compared to the spawn of
large-sized populations. Perch from stunted populations can, therefore,
be utilized for planting in waters deficient in perch. However, perch should
not be planted in lakes devoid of perch of the above-mentioned type b).
Even if the first generation should grow well and yield good results, this
growth will rapidly decrease and a stunted population will be obtained
owing to the often unsuitable environment. Lakes devoid of fish of this
type may, in many instances, be better utilized by the planting of more
valuable fish such as the gwyniad, the trout and, sometimes, even of the
char. Moreover, in lakes of this kind, these species will be subjected to
propagation only to a limited extent and there is, consequently, no risk
of overpopulation. However, the value of the yield of such fish would be
greater than that of the perch.

Growth at the breeding of perch in ponds is reversely proportionate to
qguantity and directly proportionate to area and water volume. In all
likelihood, the same applies to the breeding of perch in lakes. Some indi-
viduals have a better initial growth, others being less good. As a rule,
this discrepancy continues throughout their lives and is partly due to the
varying suitability of the environment with regard to different individuals,
and partly to genetic factors.
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Sexual maturity in a certain population sets in at very good growth at
a low age, at medium-good growth the age is higher, i. e. 2—3 years among
males and 3—5 years among females, and still somewhat later at bad
growth, i. e. 3—6 years among males and 5—7 years among females. The
length at the occurrence of sexual maturity is shorter in the latter case than
at medium-good growth. In very stunted populations, living in unfavour-
able surroundings, sexual maturity occurs at a low age. The occurrence of
sexual maturity is dependent on internal as well as external factors.



VI. Svensk sammanfattning.

Smavaxta fiskbestand &aro vanliga hos flera fiskarter och oftast av
ringa ekonomiskt varde. Det ar av vikt att ndrmare utreda orsakerna
hartill och mojligheterna att forbattra forhallandena. Ingaende forsok
haréver upptogos darfor pa fiskeriundersokningsanstaltens program, var-
vid som forsoksmaterial framst valdes abborren.

I. Bestdndens individstorlek i olika sjoar.

| ett flertal stérre och mindre sjéar av olika typ, dels i narheten av
Kélarnes fiskeriforsoksstation, dels i andra delar av landet, har uppmat-
ning foretagits av langden hos framfor allt lekande abborre. Tab. 1 och
fig. 1 utvisa att storleken &r mycket véaxlande och i allménhet storre i
stora och mindre i sma sjoar, sarskilt i sadana av tjarntyp. | de senare ar
medelldngden oftast blott 12—14 c¢m, i de stdrre sjéarna vanligen 20—25
cm. Storleken kan ibland vara ganska lika under flera ar (fig. 2), ibland
ater olika beroende pa upptradandet av nya arsklasser (fig. 3, 8, 11
och 13).

Konstalet som framgar av tab. 1 och 3 ar under leken ganska vaxlande.
Hos de storvéxta bestdanden &ro oftast honor i majoritet, medan hos de
smavaxta bestdnden hanarna alltid dominera i antal och ibland uppga
till 80—90 % av samtliga da fangade abborrar. Vid fangsten i dessa
sjoar under andra arstider aro emellertid hanar och honor ungefar lika
vanliga, och detta &r daven fallet hos i dammar uppfédda abborrar (tab. 3).
Det stora hanantalet vid leken i manga smasjoar ar alltsd endast sken-
bart och motsvarar icke det verkliga konstalet.

Forhallandet mellan langd och vikt (tab. 4, fig. 4 och 5) den s. k. rela-
tiva vikten ar oftast storre hos de storvéxta &n hos de smavéxta bestan-
den, men manga undantag harifran finnas. Ofta ar salunda flertalet individ
inom ett smavaxt bestand tamligen feta och uppvisa en ganska hog relativ
vikt. Vikten vaxlar ibland under olika &rstider och under olika &r, siker-
ligen beroende pa varierande naringstillgang.

Bestandens olika individstorlek i olika sjoar sammanhanger med till-
vaxten (tab. 5 och 6, fig. 6 och 7). Hos de storvaxta bestanden &r denna
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ganska lika under manga ar framat, hos de smavaxta bestanden avtager
den redan efter 3 a 4 ar och upph6r smaningom nastan helt, utan att
abborrarna darfor dé bort. | senare fallet ha dock vissa exemplar en till-
vaxt som paminner om den hos storvéxta bestand, tydligen beroende pa
storre konkurrensformaga och sannolikt tidig 6vergang till fiskdiet. Genom
att folja olika arsklassers okning i medellangd i vissa smasjoar har er-
hallits en for smavéaxta bestand typisk tillvaxtkurva som inlagts pa fig. 7.

Overallt vixa honorna efter nagra ar béttre &n hanarna. De forra bli
darfor alltid storre, och hos vissa bestdnd kunna skillnaderna i medel-
langd vara ganska stora (fig. 1, 9 och 12).

Il. Forsok i sjéar och dammar.

Ovan har fastslagits att abborrbestandens olika individstorlek framst
beror pa den olika tillvaxten. Fragan blir da, av vilken anledning denna
ar olika i olika sjoar. Framst star detta i samband med tillgdngen pa
lamplig foda, vilken véaxlar ganska mycket.

Foddan och tillvaxten.

Undersokningar 6ver fodan (tab. 7) ha visat att under de tidigare aren
plankton och insektlarver aro viktigast, medan fran och med en storlek
av is—20 cm fisk utgoér huvudfodan. 1 sjéar med uteslutande abborre
overgar emellertid endast ett ringa antal exemplar till fiskdiet, medan
procenten fiskatande abborrar av motsvarande storlek &ar storre i en sjo
med annan smafisk (mort, nors, 16ja). Detta visar att de sistnamnda fisk-
arterna aro mera begérliga som foda for den halvstora abborren an abborr-
ungar. Redan detta kan vara en forklaring till abborrens snart avtagande
tillvaxt och mindre storlek i smasjoar med uteslutande abborre. Sam-
tidigt &ro dessa sjoar oftast naringsfattigare och erbjuda en ogynnsammare
miljo an storre sjoar av olika typer.

Forsok i sjoar med s?navaxta bestand.

For att undersoka bestandens storlek och sammanséttning under olika
ar i foljd samt mojligheterna att genom intensiv utfiskning forbattra till-
vaxten och hoja bestdndens ekonomiska varde ha systematiska forsok
pagatt i flera sjoar under aren 1933—1945. Tre av dessa sjoar, Abborr-
tjarnarna I—III, voro mer eller mindre typiska gungflytjarnar, medan
den fjarde, Holmtjarn, var en vanlig oligotrof sj6 (tab. 2). Genom mark-
ning med fenklippning kunde olika grupper isarhallas och en viss upp-
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fattning erhallas 6ver bestandens individrikedom. Bestandens storleks-
sammansattning och riklighet i Abborrtjdrnarna samt resultaten av ut-
fiskning och markning framga av tab. 8—12 och fig. 8—14.

Salunda har man genom intensiv utfiskning kunnat avsevart reducera
bestanden. Detta har dock icke orsakat ndgon genomgaende okad till-
vaxt och storlek annat &n for vissa individer. Nya pavisbara arsklasser
ha endast uppstatt vissa ar och oberoende av antalet lekande individ.
Dessa rikare arsklasser ha ibland kunnat féljas under manga ar framat,
utvisande en langsam och smaningom nastan helt upphorande tillvéxt.
Genom en ar efter ar skeende ackumulation av dylika i véxten snart av-
stannade individ, och genom att under vissa ar nya arsklasser aro obe-
fintliga, uppstd bestdnd med flertalet individ av storleken 10—15 cm
och endast sparsamma storre och ofta dven sparsamma mindre individ.

Orsakerna till den snart upphoérande tillvaxten ligga framst i nérings-
knapphet men troligen dven i ogynnsamma miljoforhallanden. 1 sjoar av
denna typ ar storre delen av den undre vattenmassan nastan eller helt
syrgasfri och uppvisar darjamte en mycket lag och ur naringssynpunkt
ogynnsam temperatur. Oftast ar vattnets pH-varde omkring eller under 6.
Stranderna utgoras pa flera hall av gungflyn, varigenom strandregionen far
en mycket liten areal.

En uppvéxande arsklass av abborre har i dylika sjoar under de allra
forsta aren relativt god tillgang pa foda i det ganska rikliga djurplankton,
som héar finnes. Abborrarna viaxa da tamligen normalt och kunna, som
ovan namnts, aven uppvisa en ganska hog relativ vikt. Allteftersom
abborrarna bli storre och fordra stérre organismer till foda, gor sig den
sparsamma tillgdngen harpa alltmera markbar. Endast ett mindre antal
individ uppnar den storlek, da en tillvaxtbefordrande 6vergang till fisk-
diet plagar dga rum. Emellertid finnes da oftast till forfogande endast
mindre begérliga abborrungar eller under vissa ar, da uppvaxande ars-
klasser saknas, inte ens dylika. Samtidigt nedsatta sannolikt de ogynn-
samma miljéforhallandena direkt matlusten, och i varje fall forkortar den
laga temperaturen den egentliga tillvaxtperioden. Sannolikt kan man dar-
for i sjoar av dessa typer icke genom utfiskning och bestandsdecimering
forbattra tillvaxten hos ett helt bestand.

Dessa bestand kunna da i vissa fall i nagon man utnyttjas genom in-
sattning av rovfisk, gddda och laxoring, men dylika bora utplanteras
som storre sattfisk, sa att de dels ej kunna slukas av abborren, dels aro
tillrackligt stora for att genast borja fortara den smavéxta abborren.
Troligen kan man dock ej rdkna med att fa upp rikligare bestand av dessa
fiskslag. Detsamma galler sik, som aven har inplanterats i gungflysjéar
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med smaabborre och som gatt relativt bra till, ehuru utan all inverkan
pa abborrbestandet och utan att foroka sig.

I sjoar av mera normal typ har déremot en intensiv utfiskning en helt
annan effekt dn i de nyssndmnda sjoarna. Detta visas av forsoket i Holm-
tjarn. Har fanns tidigare ett storvaxt abborrbestand, men omkring ar
1920 forbjods av fruktan for Gverfiskning allt fiske i sjon. Detta forbud
respekterades. Nar man ater i borjan av 1930-talet borjade fiska fanns
i sjon inte mera nagon stor abborre, utan endast mangder av smavaxt
dylik. Genom systematiska, arligen upprepade utfiskningar har sedermera
i denna sjo medellangden Okat (fig. 15), sa att bestandet nu aterigen ar
tamligen storvéaxt och samtidigt dndock rikligt. Tab. 13 visar de harvid
vunna resultaten jamforda med utfiskningsresultaten i Abborrtjarn 1.

I sjoar av Holmtjarns typ beror darfor smavéxtheten pa att bestandet
blivit for stort i forhdllande till naringstillgangen. | sadana fall hjalper
en intensiv utfiskning, vilken aterfor bestandet till dess normala tillvéxt.
Huvudsaken &r harvid att fa upp storsta mojliga antal abborrar i den
storlek att de overga till fiskdiet, och att samtidigt som foda lamplig sma-
fisk finnes. 1 Abborrtjarnarna och liknande sjoar beror smavéxtheten
visserligen ocksa pa naringsbrist, men darjamte aven pa olamplig miljg,
varfor har en utfiskning icke far onskad effekt.

Overflyttning av sméavéxt abborre till andra vatten.

Det ligger med stod av ovanstaende, i vissa fall negativa resultat nara
till hands att antaga, att i sjoar av tjarntyp de smavéxta abborrbestanden
under tidernas lopp fatt en genetiskt betingad dalig tillvéaxt och ringa
storlek. For att utrona huru harmed forhaller sig ha flera serier av olika
forsok gjorts.

Salunda ha till en borjan lekmogna abborrar fran smavaxta bestand
flyttats 6ver till andra sjéar och till dammar. | forra fallet ha atskilliga
aterfangade exemplar uppvisat synnerligen god tillvaxt, t. ex. i Barn-
tjarn under 3 ar fran 12—16 cm till 26—28,5 cm. Vid systematiska forsok
i dammar, dar langdokningen kunnat uppmaétas och kontrolleras ar efter
ar, har kunnat fastslas, att samtliga 6verforda individ uppvisat en relativt
god tillvéaxt (tab. 14) med i genomsnitt 20 cm under 10 ar i ett forsok och
135 cm under 9 ar i ett annat forsok. | ett tredje forsok var tillvaxt-
okningen under 1 ar i genomsnitt anda till 6 cm.

Vid utplantering i den fisktomma Bodtjarn av dammuppfddda, 1-
somriga, 4—7 c¢m langa abborrungar, harstammande fran Abborrtjarn 11
erhélls efter 2 ar atskilliga exemplar, samtliga med mycket god tillvéxt
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och en genomsnittsokning av 7 cm per ar (tab. 15). 1 fortsattningen
fangades atskilliga exemplar av denna forsta generation, men den atfolj-
des snart av nya generationer, hos vilka i samband med 6kande individ-
rikedom tillvéxten hastigt avtagit.

Resultaten fran alla dessa forsok visa emellertid att nagon arftligt be-
tingad dalig tillvaxt icke forekommer, utan att abborrar fran smavéaxta
bestdnd &ga en god tillvaxtformaga, trots att densamma oftast inte kom-
mer till synes. De kunna dérfér med fordel utnyttjas for utplantering i
abborrfattiga, men i 6vrigt for denna fiskart lampliga vatten. Harvid ar
det samtidigt av stor vikt, att genom intensivt fiske forebygga éverbefolk-
ning och halla storleken uppe.

Uppfodningsforsok i dammar.

Ett stort antal forsok med uppfddning av abborryngel i dammar har
gjorts for att narmare undersoka tillvéaxten under olika miljobetingelser,
tillvaxtens beroende av bestandens harstamning, konstalet, kdnets inver-
kan pa tillvaxten etc. Dessa forsok, vid vilka genom fenklippning olika
grupper isarhallits, ha givit atskilliga mycket vardefulla resultat.

Till en borjan ha de visat att ynglets harstamning fran stor- eller sma-
véxta bestand icke medfort nagon pataglig skillnad i tillvaxt, utan att
hérvid besattningsstyrkan, koénet och individuella egenskaper varit be-
stammande. Tillvéxten i de olika forsoken under forsta till tionde lev-
nadsaren framgar av tab. 16, 17, 19, 22, 26 och 28. Vid gles besattning har-
tillvaxten varit battre an vid tat besattning, i bada fallen i likstora dam-
mar. | stdrre vinterdammar har vid lika stor beséttning tillvéxten varit
battre an i sma sommardammar (fig. 16). | sadana forsok, dar medelstor-
leken blivit mindre pa grund av samre tillvaxt i samband med tat be-
sattning och sma dammar, har i fortsattningen vid overforing till storre
dammar eller under glesare beséttning tillvaxten forbattrats. Vid utsor-
tering av mindre och storre individ ur en och samma beséttning har detta
ocksa ibland varit fallet, men i stort sett ha skillnaderna bibehallits,
endast att spridningen smaningom blivit allt stérre och darfér uppdragna
storlekskurvor gripit allt mera 6ver i varandra (tab. 23, fig. 17). Harvid
har framgatt att vissa individ redan fran borjan véxa battre, andra
samre och att detta, savida ej sarskilda omstandigheter tillkomma, fort-
satter under hela livet. Orsakerna hértill torde vara stérre konkurrens-
formaga, battre matlust, storre formaga att tillgodogdra sig upptagen
néring och mojligen &ven genetiskt betingad béttre tillvaxt hos vissa
individ. Vid utsortering av olikstora grupper kommer detta sérskilt tydligt
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fram, dvensom den olika tillvixten hos konen under senare ar (fig. 18
och tab. 29).

Under forsta aret vdaxa hanarna nagot battre (tab. 18), under andra
aret ar tillvaxten ungefar lika hos bada kénen, men fran och med tredje
och &n mera fjarde aren éar tillvaxten hos honorna battre, varfor de ocksa
som forut namnts, bli storre (fig. 19). Detta star i visst samband med
konsmognaden, satillvida som i och med forsta intradande kénsmognad
tillvaxten tydligen nedgar. Kénsmognad intrader hos hanarna vid 1 ars
alder, dar tillvaxten varit god, i annat fall, och detta &r vanligast, vid
2 ars alder, samt hos sarskilt langsamt vaxande individ forst vid 3 ars
alder. Honorna bli i allménhet icke konsmogna forran vid 3 ars (ca 10 %)
och huvudsakligen 4 ars alder. Endast ett ringa antal honor blir kons-
mogna redan vid 2 ars eller forst vid 5 ars alder. Aven héar &r det de
béattre véxande individen som forst bli kdnsmogna, medan de mera trog-
véaxande uppna detta stadium vid hogre alder. Tab. 8, 18, 20, 21, 24, 25,
27, 30 och 31 samt fig. 20—22 utvisa narmare dessa forhallanden.

Det rader salunda ett tydligt samband mellan kdnsmognad och till-
vaxt, vilket kan sammanfattas pa foljande satt. Inom ett visst bestand
intrader konsmognad tidigare vid god tillvaxt och senare vid dalig till-
vaxt, men i bada fallen vid relativt ringa storlek, medan vid medelgod
tillvaxt storleken vid konsmognadens intradande blir nagot stérre. Vid
jamforelse mellan olika fiskbestand géaller samma sak ifriga om sam-
bandet mellan kdnsmognad och storlek. Betraffande aldern rader daremot
det till synes egendomliga forhallandet, att vid sarskilt dalig tillvaxt i
samband med naringsbrist och dalig miljé, knsmognad ofta intrader vid
lagre alder an vid medelgod tillvaxt (tab. 32). Tydligen fa under sadana
ogynnsamma forhallanden de yttre och inre faktorer som utlésa kons-
mognaden en sa kraftig inverkan, att detta stadium blir framskjutet i stal-
let for sasom annars ar fallet fordrojt. Fig. 23 utvisar schematiskt detta
ganska egendomliga, men pa sa satt forklarliga faktum.

Som slutligt sammanfattningsresultat kan fastslas att forséken i sjoar
och dammar samstammigt visa att miljon spelar storsta rollen nar det
galler olika fiskbestands genomsnittliga individstorlek, men att inom vart
och ett bestand aven genetiska faktorer &ro av stor betydelse for den
varierande tillvaxten hos olika individ. Allt visar ocksa att ett mycket
intimt samband finnes mellan miljo, tillvaxt, storlek och kénsmognad,
och att har finnes rum for experimentell forskning av stor praktisk
betydelse.
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