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Summary

While investigating the productivity of
populations and communities one must evaluate
both bicmass B and specific production C.
Production P may be coasidered_a- product B
and C.

The C level depends on the life span and
body size of animals. Correlation of C and
B exist in relation to environment capacity
and level of food resoutces.

The efficiency of exploitation is dependent
on C and B of exploited population. Intensive
industrial cultivation of small invertebrates
is considered as possible way to increase
basically the output of the animal protein.

Introduction

- Comprehensive invegtigation of both popu-
lation and community productivity allowed to
specify some facts on the structure and
functioning of the particular chains of -

' natural ecosystems. So it became possible to
work out the well-founded strategy on ex-
ploitation of valuable organisms. -

Some years ago the biomass of the popu~
lation have been considered as productivity
index. Later in a number of approaches to
productivity problem there was a tendency to
discriminate the biomass data. But both hio-
mags and production are equally valuable in
connection with the productivity problem
(Edmondson, 1961). .

In this report some interrelation are dis-
cussed between production, biomass, and level
of food resources in the cases where food
resources are limiting the environment ca-
pacity, :

A trophic level consisting of one or a
number of species poputations predating the
same type of food is considered as basic.
unit of smmunity, '

Quantity of food -as a factor limiting the
environment capacity .

Any locus of a natural environment may be
characterized by some capacity in respect of
any inhabiting population or total community.
Quantification of. the environment capacity
can be based on the biomass of inhabiting
organisms, The capacity depends on a numbey
of factors, one of them limits the biomass.
In unstable environment thete is a reason to
quantify an average and & maximum capacity
in respect of particular poputlation.

The maximum steady-state biomass of a

&0

trophic level TL in any food web is limiced
often by the available total material that it
can convert into its own biomass. Let us con-
sider such situations wheie food resources
are limiting the biomass.

If living organisms are served as a food,
two trophic levels TL; (prey) and TL, (preda-
tor) are under considération with biomass BJ
and Bz respectively.

In & steady-state TL, is consuming such
maximum quatity of food 1 that B; is not
lowered., Hence, the rate 6f food €limination
is equal to the rate of food recovery,

Some bagic remarks about productivity (after
Zalka, 1972)

The productivity of population or TL is an
ability of producing organic matter. Pro-
duction P is a total amount of organic matter

" produced for a time unit by the given bio-

logical system irrespective of the fact
whether it is within the system at the end of
the period under study or is eliminated
partially or completely. Specific production
C is an amount of production for a time unit

per umit of the biomass B,

Hence, it follows useful relation
P=CB n

Value of C in the population is related
strongly to the biothic potential of the
species and to the turnover rate, and C is
much more stable than B. In community total
value of C is more variable, alteration of C
is possible by means of changing of biomass
ratio for the species with different C.

High C-values have species with a short
lifetime, most of them having small individual
weights, )

‘Another useful relation is:

P=A-R, . (2)
in which A - the food absorption and R -
expenditure on metabolism, both A and R in
the same units as P.

Equations (I)-(2) are equally applicable to
individuals, population and TL consisting of
a number of populations. .

Food resoyrces, productivity and biomass of TL

If the food resources are limiting. the con-
sumption in steady-state system, then amount
of food eaten I, is equal to production of
food organisms 31. In any case P, may be con-
sidered as maximum I, Assuming proportion-
ality between 1, and“A,, and betweep A, and
Ri’ it follows ¥rom (2) that 1, (and BI) is
limiting P,.
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It was mentioned above that the main regu='

lator of P is B while value of C 1s rather
atable in natural populationa in which number
and biomass of organisms are closely rélated
to their growth and reproduction rates in.
foregoing years. But in agricultural systems
where density if individuals is man-made; the
~value of C is limited by the env1ronnaut ca-
pacity first of alt., :

Let us consider two predatora with differ*

ent values of C in separate environment with -

equal cdpacity. If food is limiting then. ™
liigher biomass appears to be in species
taving smaller €, Indeed, some cultivation
data indicate that posulatione of larger
animals with longer lifetime reach higher
biomass in a comparable canditions -(Shpet,
1968) . !

In succesive trophic levels a decrease of
food resrurces take place, as from (2) it
follows:

P,=u,P.-R,, . ’
I R AT
where u and-u dre coefficients of ab-

sorptiofi of foad ingested by organisms of TLZV

.and TL, (O<u<l). Hence P is decreasing in
surresive TL. But if C is decreasing, too,
inverted pyramxd of biomadses can take place.
1f value of B is a measure of envtronment
capacity then inverted pyramid is evidapce
‘of increasing capacity in relation to suc-
cessive TL.—thus —capacity is not function of _
~environment only but depends in a <ense on C
value of population or TL,

1t is well known that consumption of food
depends strictly on food concentration
(Ivlev, 1955; Zaika, 1973). The rate of con-
sumption is not depending on food production
&3 such. But production of TL, influences on -
consumption of TL indirectly? the production
of prey ovganisms is determining whether food
concentra..cn alters as the result of the
consumption, ’

B1nmasslrsgpc1f1c productlon and population

tabllltx

A greater stability is typical to the popu-
latious of long living large organisms. Such
speci®s have usually stable high value of B.
But on the other hand these o“ganxsms have
low C.

A short |1v1ng organlsms have higher C but
any change in environment even of short du-
ration caused a great fluctuation of B. Such
fluctnations are usually in many times
greater thun level .of elimination by preda-
tors.

Optlmum exploitation

The traditlonal catching is based on- large
organisms with relatively stable and high
biomass as it is more profitable economically.
The piomass itself is very important for the
catching while values P and C are taken into

-congideration mainly under the threat of
overcatching and in a.ricultutll systems.
1f the ratio: output/biomass is close to.C
in its value then the amount of biomass equal
production {s removed. Such tagxne of exploi-
tation usually undermines population. Besides

cltchlng netural eliminstion exists and it

- can't be completely excluded that is why

total eliuination excleds productiou in thil

- -case.

' Decrease of biomass as a teanlt of c;tchinu

i3 very dangerous for long-living large

organisms as reneval of the population de-
‘mands much time, It ig desirable to compare
‘output with B, P and C for these species not
only for total popnllt{an hut for :ndxvxdual
age groups as well, e

“One of the main.obstacles in exploxtltton
of shert-living organisms is unstability B in
space and time: Overcatching is less dangerous
for' the species with short life duration
(2-3 years) than for long-living organisms. -
In this cace output. equal production is per-
missible, The closer TL is to the primary
producers the higher is the production. So it
is advisable to intensify exploitation of
initial chains of food web it biomass of
cottesroud:ng populatlon and individual size’
assume organising of economically profltable
catching.:

Culture of short-living aninals of low
trophic chains can give the highest values
_for harvest per unit of area, High value C of
‘such species account for this.

To ~btain high and rtable produccxon h:gh
and stable environmental capacity must be
artificially created and maintained in par=
ticular in relatioa to food resources.

. That problem involves at least three tasks:
1. The elatoration cf iadustrial cultivation
technology. All environmertal factors must be
strictly regulated--and a farm method is not
applicahle.

2, The junction of anlmal cultivators with a
swa11 algae or yeast cultivators, vr another
effective decision of the frrage problem,

" 3. The elabatration of economically profitable

technology of the utxlizatlon of the animal
biomass.
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