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УДК 577.4T2/28/578.087.1John Tagore TEVET Aare MÄEMETS

ISOQUANTA AND THE STRUCTURE OF INTERRELATIONS
BETWEEN LAKE CHARACTERISTICS OBTAINED BY THEIR MEANS

Up to the present time, the criteria characteristic of lakes have been based
on grouping and classification. Good results have been obtained by the
classification of 132 Estonian lakes using the method of principal
coordinates and principal components (Mäemets, Raitviir, 1977).

The purpose of the present work is a profound analysis of inter-
relations between the main criteria typical of lakes, i. e. the complex
interrelations of some criteria groups to the behaviour of other ones.

The reflection of a priori tendencies in intercriterion dependences by
correlation coefficients, regression equations and dispersion estimation
are widely used. Such patterns of dependences may prove inadequate
because they do not correspond to the real condition (or situation), i. e.
to the real combination of criteria in the given phenomenon.

The general principles of the method are given by J. T. Teevet (Тээвет, Кябн,
1982). The term “isoquantum” has been taken over from modern economic investigations
(Vensel, 1979). In case of analogous patterns some authors use the term “isoline”
(Вознесенский, 1981).

This method has been successfully used in several fields of investigation, such
as the process of solubilization of cancerogenic substances in cells (Teevet, Krasno-
štšokova, 1983), the influence of medicines and the postoperative treatment of patients
(Planken, Teevet, 1984), the classification of the marine islets (Rebassoo, 1984), the
analysis of the influence of microclimate (Бударин et ai., 1981), the rheology of
materials (Кяби, Тээвет, 1982).

The method of isoquanta is compiled on the basis of principles of
regression analysis, dispersion analysis and some principles of cluster
analysis. The key point of the method is the decomposing of factor space
into situation clusters, which permits to get additional information about
the dependences.

In that way, the given method differs from
a) the traditional regression analysis because we do not try to form a
comprehensive smooth regression equation but aim at forming an assem-
blage of autonomous isoquanta;
b) the traditional dispersion analysis, because we do not try to estimate
the general influence but to determine the concrete values of regression
functions and to estimate them;
c) the traditional cluster analysis, because we do not try to find
continuous homogeneity domains but to decompose space into situation
clusters.

To proceed from the real situation of lake characteristics, we have
made an attempt to reveal statistically the structure of interrelations
between the criteria.

We have chosen the following ten criteria typical of lakes; (1) average
depth (m); (2) transparency of water in summer (m); (3) the HCO'3
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content (mg/1) in the surface layer; (4) oxygen saturation (%) of the
bottom, water in summer; (5) number of macrophyte species; (6) degree
of water-bloom intensity (0, 1,2, 3); (7) number of fish species; (8)
amount of Daphnia cucullata (0, 1,2, 3,4, 5); (9) amount of Bosmina
longispina (0, 1,2, 3,4, 5); (10) amount of Chydoras sphaericus (0, 1,
2,3, 4,5).

To analyse the structure of complex interrelations these criteria have
been divided into aspects of investigation. Each of these aspects represents
two sets of criteria, one of which is called the input or the
while the other one is called the output or the E-criterion.

Within the bounds of each investigation aspect, the interrelations
between the A- and the У-criteria (or the influence upon the E-criteria)
F{Xu .., Xn ,.., XN) =Ei,.., Ym,..,

YM have been analysed. No restric-
tions have been placed upon such aspects of investigation, but a proper
interpretation of the facts is needed.

We have formulated the following aspects of investigation:
1. The aspect of the main criteria. The most significant criteria identified
by the method of main components serving as А-criteria: the HCO' 3
content in the surface layer A<3 ) and the average depth AW. Here the inter-
relations between this complex of А-criteria and the following E-criteria
have been revealed: the number of macrophyte species E<5); the degree of
water-bloom intensity EW; the number of fish species EW; the amount of
Daphnia cucullata E<8 ); the amount of Bosmina longispina E<9); the amount
of Chydorus sphaericus E< 10)

2. The aspect of the zooplankton. The input criteria are the amount of
Daphnia cucullata X&\ the amount of Bosmina longispina A<9) and the
amount of Chydorus sphaericus X(lo\ Here the interrelations between the
set of zooplankton and the following E-criteria have been analysed:
average depth EW; transparency of water in summer EW; the HCO' 3
content in surface layer E< 3); number of macrophyte species EW; number
of fish species EW; the degree of water-bloom intensity E<6 )

3. The aspect of selective criteria. The input criteria consist of the HCO' 3
content in the surface layer AW, the degree of water-bloom intensity AW
and the amount of Daphnia cucullata AW. Hereby we have revealed the
interrelations between the A'-criteria and the following E-criteria: the
average depth EW; transparency of water in summer Yl2\ oxygen satura-
tion of the bottom water in summer E<4 >; number of macrophyte species
EW; the amount of Chydorus sphaericus E< 10)

The general structure of the dependences between the criteria is given
as an assemblage of isoquanta. An isoquantum RCWW is called a
regressive curve with one independent А-variable where the other values
of its А-criteria have been fixed at certain levels. The formation of iso-
quanta is basically the levelling of the values of А-criteria, while the
optimal number of the levels As within the bounds of the investigation
aspect can be found by the Stergess formula K? =3.322 log /+1 =

= 3.322 log where /=132 is the number of objects (lakes).
Proceeding from the aspects formulated above, we can determine the

levels of А-criteria as shown in Table.
For every investigation aspect, by levelling the input criteria, the Y-dimensioned

factor space R(X) will be decomposed into Y-dimensional subspaces C{X), C(X)czR{X).

F[X< 3), X< l )]=Y(5), Y(6 ), W), Y( 8), Y<9), Y(10).

F[X(®), X<9 ), X(I°)]=Y( 1), Y(2 ), Y(3), Y( s>, YW, Y<7>.

F[X<3 ), Ж»), X(6 )]=Y(4 Y(2)
, YW, Y(5 ), Y( 10).
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These subspaces, limited by the level surfaces containing real objects, are called situ-
ation clusters C(X).

Thus the situation clusters С (X) are formed within the bounds of of
lakes with identical levels or, in other words, the lakes in one and the same subspace
C(/Y) are considered to be in an identical situation or condition.

The identification attribute of a situation cluster C{X) is a situation vector
<XK> =</ei,... k n ,. .■ k N >, where k n is the number of the level of the nth

Thus the situation vector represents the coordinates of the corresponding
subspace. For example, the situation vector of the aspect of the influence of zooplankton
<XK> =<2.1.3>, characterizing the situation cluster which is composed of the
average number of Daphnia cucullata, a small number of Вosmina longispina and a
large number of Chydorus sphaericus.

To create a basis for forming isoquanta, the conditional expectation of output
values (or regression functions) Л4С(Х )У of the situation cluster C{X) is created with
the set {au}:

where je [Щ is the number of the situation cluster. Thus for example; the set of the
regression functions of the clusters of the aspect of main criteria is

The set {au} belongs to the behaviour or phase space R{Y) of the output criteria
{w}czß(Y). Thus, every situation cluster С (X) of the factor space R{X) has only one
corresponding point w in the phase space R{Y).

The optimization of the system clusters takes place by means of minimizing the
innercluster dispersions D CiX)X and the conditional dispersion of the outputs D C(A'>y.

To estimate the reliability of the situation cluster C{X) and its conditional
expectation М С(А 'У we shall use the following criteria;
1) The statistical convergence of the output of the cluster C(A')

where D C(X^Y>DY in case Q— — Q, and this shows that the output is not converging.
Here DY is the general dispersion of the given criteria.

M c^)Yl =F l [Cj {X)]-

Wj = ■ МЧ*)Ут=Р т[С,{Х)];

МС(*)Ум =Рм[С: г{Х)],

r M c <x)YW=FW[Cj{XW,
»J= II j\4 c (x)YdO) F( l °) [Cj(vY(3), x^))].

УI nc(zjy
l-_

DY

Criteria

Level НСО'з
content

(X( 3 >)

Average depth
(A(>))

Amount of
D. cuculLata

(*(»)

Amount of
B. lohgispina

(AW)

Amount of
Ch. sphaericus

(AO»))

Degree of
w; ater-bloom

intensity

k— 1 low content low level
up to 60 rng/1 up to 2 ш

low level
0

low level
0

lowr level
0—1

low intensity
0—1

k =2
below average average level average level
over 60 up to over 2 up 1—3
120 mg/1 to 4 m

average level
1—2

average level
2—3

high intensity
2—3

k =3
above average high level
above 120 up above 4 m
to 180 mg/1

high level
4-5

high level
3-5

high level
4—5

k — 4 high content
over 180 mg/1
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2) As the situation clusters C(X) are obtained by means of decomposing the
factor space R{X), they are obviously conventional subsamples of a more
general sample, and their dispersions D C<- X)X do not depend on the dispersion of a more
general sample DX. The fact that every C(A) has a corresponding subsample of output
values {Fj} of a more general sample implies the independence between the
output dispersions D C^X) Y and DY. Thus, it can be concluded that the variations of
the output also follow Fisher’s F-distribution; F= DY : DC(- X) Y. By means of these critical
values the confidence limits of the output values Yj can be found. If the output values
of clusters are reliable, the values of the corresponding regression functions can also
be considered true.

The curve connecting the corresponding regression functions да, да' of the chain of
the neighbouring clusters is thus the isoquanlum R C( - X) W. We call neighbouring clusters
such a pair of clusters as C(A), C'(X), the situation vectors <AA'>, <XK>' of
which within the limits of one А-criterion (i. e. co-ordinate) differ from each other by
just one level. The interval of an isoquantum e, e^Rc^x) W between the points да, да' is
directed from the lower level to the higher one. In other words: an isoquantum is formed
by such intervals ■ ■ • =AC(X) W connecting the points да where the level of one
X-variable changes. The reliability of an isoquantum is determined by the reliability
coefficient and the statistical convergence Q of the output values Yj t m of the situation
clusters C(X) forming it.

Isoquanta and the cluster system for their formation make up a model of the
investigated phenomenon presented in the form of the graph Г (да, e) within the behaviour
or phase space R{Y) where the set of nodes {да} in its turn is formed of the reliable
regression functions да —{M c ( x)ym } where

the set of arcs { e } is a set of intervals connecting the reliable pairs of nodes да and да'.

Thus we can conclude:
a) In each situation cluster various data are presented, such as the list
of objects (lakes), levels of a cluster, the value of the
regression function of its output value MCWY, and their reliability.
b) Each isoquantum Rcix)W contains information on variable and
invariable А-criteria, on the reliability of the cluster which forms an iso-
quantum and the expected values of У-criteria at every point, and the
variation region of У-criteria.

Further we shall discuss the structure of statistic regularities resulting
from the isoquantum of the investigation aspects.

In the figures, numbers in the circles represent situation vectors, i. e.
А-criterion levels. The continuous line marks the change of the first
А-criteria, the broken line the second А-criteria and the point-dash
line the change of the third A-criteria.

1. The aspect of the main criteria

The aspect of the main criteria represents an aspect of analysis
considering the relation between the main criteria and the number of
macrophyte and fish species, the water-bloom intensity, and the zoo-
plankton.
1.1. Relation to the number of macrophyte species (Fig. 1)

A monotonous relation between the number of macrophyte species and
the rise in the FIFO's content, and a certain nonlinear relation with
respect to the depth is noticeable. A positive relation between the FIFO's
content (or the total number of ions) and the number of macrophyte
species has been determined earlier (Mäemets, Lokk, 1982; Мяэметс,

VC(X)=O, C(X)aR(X) w^R(Y);

У(s) == ЯS)[С(Х(3), XW)]
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1981). The minimum number of macrophyte species exists in cases when
the low НСО'з content is accompanied by the medium or large depth of
the lake (usually the littoral zone is then narrow and there is little room
for plants). The maximum number of species occurs with the medium
depth if the HCO' 3 content is medium or high. In the case of a small
or medium depth the increase in the number of macrophyte species is
connected with the rise in the HCO' 3 content, while its maximum occurs
in lakes of medium depth. In the case of deep lakes the increase in the
number of macrophyte species is connected with the rise in the HCO' 3content up to the level below average. At a further rise in the HCO' 3content the number of macrophyte species does not increase. In shallow
lakes the number of macrophyte species is also connected with the
content but it remains smaller than in lakes of medium or large depth.
1.2. Relation to the water-bloom intensity (Fig. 2)

There is a general tendency that with the rising HCO' 3 content also the
water-bloom intensity grows, being far from linear or monotonous but
in accordance with the depth of the lake. The minimum water-bloom
occurs in conditions where the НСО'з content is low and the depth of
the lake is large (i. e. in oligo- and mesotrophic lakes); the maximum
water-bloom takes place in cases when the НСО'з content in deep lakes
is above the average level, or also in shallow lakes if the HCO' 3 content
is high. If the depth of the lake is small or medium, the rise in the НСО'з
content is accompanied by an increase of the water-bloom intensity. In
deep lakes the rise in the HCO' 3 content above the average level is
accompanied by a peak in the water-bloom intensity, while a further rise
in the НСО'з content causes a fall in the water-bloom intensity. If the
НСО'з content is above average, the water-bloom is the more intensive,
the deeper the lake. If the HCO' 3 content is high, the water-bloom is the
more intensive, the shallower the lake.

It is not sufficiently known how the water-bloom intensity is directly
influenced by the HCO' 3 content and the lake depth, since the water-
bloom intensity is known to depend above all on the amount of nutrients
in the water and less likely on the HCO'3 content and lake depth. At the
same time it is known that in our conditions water-bloom does not occur
in very НСО'з-rich (HCO' 3 content above 200) lakes of medium depth
(e. g. in alkalitrophic Antu lakes). It is also known that Ca ions, as a
rule, demobilize P and Fe in water (Pejler, 1965). On the other hand,
it is evident that in the case of slow eutrophication of the Estonian lakes
during earlier periods the rise in the HCO' 3 content and the increase in
the concentration of nutrients were, in fact, proportional quantities. At
the present time strong anthropogenic eutrophication has considerably
spoilt this balance, and the accumulation of nutrients has become more
rapid, giving rise to the so-called soft-water eutrophic lakes (Mäemets,
Lokk, 1982), and thus changing the above-mentioned regularity between
the rise in the HCO' 3 concentration and the water-bloom intensity. The
depth of the lake influences the cyclic nature of water-bloom and its
intensity evidently through the stratification level which determines the
character of nutrient circulation and especially its cyclic nature. In highly
stratified lakes large amounts of nutrients rise from the bottom layers to
the upper ones only during the spring and autumn overturn, while in
shallow lakes the cyclic nature is much less developed.
1.3. Relation to the number of fish species (Fig. 3)

The number of fish species increases quite monotonously mainly with

у(в)=яв)[С(да, xd))]

У(7)=я7)[с(да, да)]
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the rise in the HCO',3 content, as has been stated earlier (Мяэметс, 1981).
The minimum number of fish species occurs with a low HCO'3 content
(such lakes usually have acid water as well), while the lake depth does
not play a great role here. The maximum number of fish species is
observed in circumstances where the HCO' 3 content is high and the lake
is at least of a medium depth. Shallow and medium-depth lakes, whose
НСО'з content is below the average, contain usually more fish species
than the corresponding large-depth lakes. On the contrary, the shallow
lakes whose HCO' 3 content is above the average, usually contain fewer
fish species than the corresponding medium or large-depth lakes.

Of course, it is not probable that the HCO' 3 content itself might
directly influence the number of fish species in the lake. The limiting
factor could be the pH of water which depends largely on the HCO' 3
content. The role of pH in determining the number of fish species in the
lake has been exaggerated in literature (Rahel, Magnusson, 1983); several
other factors should also be considered (Tonn, Magnusson, 1982; Tonn et
ai., 1983).
1.4. Relation to the amount of Daphnia cucullata (Fig. 4)

It is evident that the amount of D. cucullata as the indicator of meso-
trophic and eutrophic lakes depends quite monotonously on the HCO' 3

content of water and the lake depth. The minimum amount of D. cucullata
occurs in shallow lakes with a low or below-average HCO' 3 content (i. e.
in non-stratified soft-water lakes). The maximum amount of D. cucullata
occurs in cases when the high HCO'3 content is accompanied by the
medium or large depth of the lake. In medium and deep lakes the rise
in the HCO',3 content brings about a direct increase in the amount of
D. cucullata ; in shallow lakes the amount of D. cucullata starts rising
only when the HCO'3 content is at least at the below-average level. The
sharpest rise in the amount of D. cucullata in deep lakes takes place
when the HCO' 3 content rises from the low level up to the below-average,
while with the further rise the abundance falls. In cases when the HCO' 3
content is at the below- or above-medium level, the amount of D. cucullata
rises together with the increasing depth of the lake. In the case of the
low and high HCO' 3 content the amount of D. cucullata increases only
with the increase of the depth up to the average degree. The sharpest
rise in the amount of D. cucullata due to the lake depth occurs in
circumstances when shallow lakes are transformed into lakes of the
average depth. A general positive correlation between the abundance of
D. cucullata and the HCO' 3 content has been also noted earlier (Мяэ-
метс, 1981).
1.5. Relation to the amount of Chydorus sphaericus (Fig. 5)

The structure of the dependence of Ch. sphaericus, a well-known indicator
of strong eutrophication, on the HCO' 3 content and lake depth is rather
vague. In places the amount of Ch. sphaericus is w, ell and reliably
correlated both with HCO' 3 and the lake depth. The minimum number
of Ch. sphaericus occurs with a low HCO' 3 content and great depth,
which is quite logical. With extreme HCO' 3 values (low and high levels)
the amount of Ch. sphaericus is related to the lake depth: the deeper the
lake, the smaller the number of Ch. sphaericus. A reliable linear relation
between HCO' 3 and the amount of relation between HCO'3 and the
amount of Ch. sphaericus is found in two cases:
(a) in shallow lakes where HCO'3 rises from the below-average up to the

yw=fw[C{X&, да)]

у( Iо)== /г(lo)[С(да, да)]
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Fig. 1. Relation of the main criteria
to the number of species macro-

phyte.

Fig. 2. Relation of the main criteria
to the water-bloom intensity.

Fig. 3. Relation of the main criteria)
to the number of fish species.

Fig. 5. Relation of the main criteria
to the amount of Chydorus sphaericus.

Fig. 4. Relation of the main criteria to
the amount of Daphnia cucullaia.

.Л\\\\\\\

Fig. 6. Compatible relation of the main
criteria to the number of macrophyte

and fish species.
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Fig. 7. Compatible relation of the main criteria
to the number of macrophyte species and the

amount of Daphnia cucullata.

Fig. 8. Relation of the amount of zooplankton
to the lake depth.

Fig. 9. Relation of the amount of zoo-
plankton to the water transparency.

Fig. 10. Relation of the amount of
zooplankton to the HCO' 3 content

of water.

high level; (b) in deep lakes where HCO'3 rises from the low up to the
above-average level.
1.6. Compatible relation to the number of macrophyte and fish species (Fig. 6)

A strong linear relation between the macrophyte and the fish species is especially well
revealed in lakes of the average depth. As a general logical rule, the rise in the НСО'з
content is accompanied by the increase in the number of both the macrophyte and the

y(S;7) =f(S;7)[C(X(«) f Xd))]
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fish species, which has been slated earlier (Мяэметс, 1981). In deep lakes the rise in
the НСО'з content up to the below-average level leads to the rise in the abundance of
both the macrophyte and the fish species, while with the further rise of HCO' 3 only the
number of fish species but not that of macrophyte species may increase; a still further
rise of НСО'з is mainly related to the increase in the number of macrophyte species,
while the number of fish species does not considerably change.

1.7. Compatible relation to the number of macrophyte species and the amount of Daphnia
cucullaia (Fig. 7)

Complex relations between HCO'3 and the lake depth, and the number of macrophyte
species and D. cucullata are noticeable. The linear relation between the number of
macrophyte species and the amount of D. cucullata is reflected also by the position of
isoquanta in phase space (or behaviour space). The higher the HCO' 3 content, the
greater the number of macrophyte species and the amount of D. cucullata (irrespective
of depth). On the other hand, the increase in the depth is somewhat related to the rise
in the amount of D. cucullata , but the latter does not depend on the number of macro-
phyte species. It can be stated that in case of shallow lakes the number of macrophyte
species and the abundance of D. cucullata are always smaller than in the case of
average or deep lakes. In average and deep lakes the number of macrophyte species
remains at the same level or even decreases while the abundance of D. cucullata rises
still more with the increase in НСО'з.

2. The aspect of the zooplankton

The relations of zooplankton to the lake depth, water transparency, НСО'з
content, water-bloom intensity and the number of macrophyte and fish
species will be considered.

2.1. Relation to the lake depth (Fig. 8)

There exists a strong correlation between the lake depth and the amount
of D. cucullata, which also depends on the level of B. longispina and
Ch. sphaericus. The minimum depth is accompanied by a low amount of
D. cucullata, an average amount of B. longispina and a great amount of
Ch. sphaericus. The maximum depth is characterized by a great amount
of D. cucullata, an average or great amount of B. longispina and a low
amount of Ch. sphaericus. The strongest relation between the lake depth
and the amount of D. cucullata is revealed when the latter passes over
from the average to the high level, if the level of B. longispina is high
and that of Ch. sphaericus low. The weakest relation between the lake
depth and the amount of D. cucullata occurs in cases when the levels of
both B. longispina and Ch. sphaericus are low. At every fixed level of
D. cucullata the increase in depth is generally related with the fall in
the abundance of B. longispina or Ch. sphaericus. It is, however, possible
that in the case of the average level of D. cucullata and high level of
B. longispina the increase in depth brings about also a rise in the amount
of Ch. sphaericus.

2.2. Relation to the water transparency (Fig. 9)

There is a dominating relation between the rise in water transparency
and the fall in the amount of Ch. sphaericus. The water transparency
is minimum with a great abundance of Ch. sphaericus and a low

*(»))]

у(1)=яI )[С(Х(8), да, да))]

Y&=FW[C{XW, х<9), *( 10))]
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abundance of D. cucullata, while the abundance of B. longispina may be
either low or medium. The maximum water transparency should be con-
sidered in two aspects: (a) in general, the maximum water trans-
parency occurs with a low level of Ch. sphaericus and B. longispina and
with a low or average level of D. cucullata-, (b) in extreme conditions
with a high level of B. longispina (oligotrophic and dystrophic lakes).
As it becomes evident from the above data, the greater the abundance of
Ch. sphaericus, the less transparent the water, thus reaching the minimum
transparency with the maximum abundance (due to seston usually floating
in the water), but with such a high level of Ch. sphaericus the water
transparency increases with the level of D. cucullata. In case of a low
level of Ch. sphaericus the water transparency starts decreasing with the
rise in the abundance of B. longispina up to the high level (here belong
the lakes with brownish water due to the high content of humic sub-
stances). An exceptional case is the rise in water transparency with the
high level of B. longispina together with an increase in the amount of
D. cucullata or Ch. sphaericus from the low up to the average level.

2.3. Relation to the HCO' 3 content of water (Fig. 10)

There exists a dominating relation between the HCO' 3 content and the
amount of D. cucullata, though there are also cases when this relation
is very weak or lacking at all. The minimum HCO' 3 content occurs when
the levels of D. cucullata and Ch. sphaericus are low, the level of B. longi-
spina is average or high (lakes with oligotrophic or dystrophic tenden-
cies). The maximum HCO' 3 content occurs when the level of D. cucullata
is maximum and the levels of B. longispina and Ch. sphaericus are low.
The correlation between D. cucullata and HCO' 3 is also connected with
the amount of B. longispina and Ch. sphaericus: with a high level of
B. longispina and Ch. sphaericus the HCO' 3 content is always smaller
than with a low level of Ch. sphaericus. The strongest relation between
HCO' 3 and the amount of D. cucullata takes place when the level of
B. longispina is average and that of Ch. sphaericus is low. The weakest
relation between HCO' 3 and the amount of D. cucullata occurs in cases
when the level of B. longispina is average and that of Ch. sphaericus is
low.

2.4. Relation to the number of macrophytes (Fig. 11)

There is a dominating relation between the number of macrophyte species
and the rise in the amount of D. cucullata (in exceptional cases this
relation does not hold). The minimum number of macrophytes has been
fixed in cases when the levels of D. cucullata and Ch. sphaericus are
low, the level of B. longispina is at least average or high (in dyseutrophic
lakes). The maximum number of macrophyte species occurs with a high
level of D. cucullata, an average level of B. longispina and extreme (low
or high) level of Ch. sphaericus. With a low level of D. cucullata the
increase in the abundance of B. longispina is accompanied by a decrease
in the number of macrophyte species. With higher levels of D. cucullata
there appears a fall in the number of macrophyte species when the level
of B. longispina is average or high. In both cases mainly dyseutrophic
lakes are concerned. In circumstances where the level of B. longispina
is low, the number of macrophyte species does not increase or increases
very slightly with a rise in the amount of D. cucullata (regardless of the
level of Ch. sphaericus). In case of an average or high level of B. longi-

У(3) =яз )[С(Х(8), X( 9 >, Ж 10))]

Г(s)= яS)[С(Х(8 ), да, да))]
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Špina the number of macrophyte species is directly related to the rise inthe amount of D. cucullata.

2.5. Relation to the water-bloom intensity (Fig. 12)

The relations between the rise in the amount of D. cucullata and Ch.
sphaericus and the growth in the water-bloom intensity can be considered
as dominating. The minimum water-bloom intensity has been stated in
cases where the level of D. cucullata is low, the level of B. longispina
being high, and that of Ch. sphaericus the average (mainly in lakes with
mesotrophic tendencies). The maximum water-bloom intensity occurs
again in two aspects: (a) as a general tendency it is stated in cases when
the levels of D. cucullata and Ch. sphaericus are high while that of
B. longispina is low or average; (b) an extremely strong water-bloom
intensity is stated at low levels of D. cucullata and B. longispina and
at a high level of Ch. sphaericus (in strongly eutrophic lakes rich in
colonies of blue-green algae). The strongest relation between the water-
bloom intensity and the amount of D. cucullata occurs when the level
of B. longispina is average or high. The relation between the water-
bloom intensity and the level of Ch. sphaericus depends in turn on the
abundance of B. longispina: (a) at a low level of B. longispina the
relation between the amount of Ch. sphaericus and the water-bloom
intensity is strongest; (b) at the average and high level of B. longispina
this relation is either weaker or does not exist at all. At a low level
of B. longispina the amount of D. cucullata is related with the water-
bloom intensity through the number of Ch. sphaericus: (a) at a low
level of Ch. sphaericus the rise in the amount of D. cucullata may bring
about some increase in the water-bloom intensity; (b) at the average
level of Ch. sphaericus the mentioned relation is not revealed; (c) at
a high level of Ch. sphaericus the rise in the amount of D. cucullata is
even accompanied by a fall in the water-bloom intensity.

2.6. Relation to the number of fish species (Fig. 13)

In cases when the level of B. longispina is low or average, there exists
a dominating relation between the rise in the amount of D. cucullata
and the number of fish species. The minimum number of fish species
occurs in circumstances when the amount of D. cucullata and Ch. sphae-
ricus is small, while that of B. longispina is average or great. The maxi-
mum number of fish species occurs when the level of D. cucullata is
high and the level of B. longispina is average, while the amount of
Ch. sphaericus does not play an essential role (mesotrophic lakes). At a
high level of B. longispina accompanied by an increase in the amount
of D. cucullata up to the medium level, also the number of fish species
increases; with a further rise in the amount of D. cucullata the number
of fish species may fall sharply. At a low level of D. cucullata some
increase in the number of fish species can be observed also in cases
when the level of Ch. sphaericus is high and the level of B. longispina
rises from a low up to the average level (at a high level of D. cucullata
the level of Ch. sphaericus does not play any role). The relation between
the number of fish species and the amount of D. cucullata is strongest
when the level of B. longispina is average and the level of Ch. sphaericus
is low. The relation between the number of fish species and the level of
D. cucullata is weakest in circumstances when the levels of both B. lon-
gispina and Ch. sphaericus are low.

у(б)= яб>[С(*(8), да, да))]

У(7)=Я7)[С(*( 8), да, да))]
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Fig. 11. Relation of the amount of
zooplankton to the number of

macrophytes.

Fig. 13. Relation of the amount of
zooplankton to the number of fish

species.

Fig. 12. Relation of the amount of
zooplankton to the water-bloom

intensity.

Fig. 14. Compatible relation of the
amount of zooplankton to the main

criteria.

2.7. Compatible relation to the main criteria (Fig. 14)

The position of isoquanta gives evidence about the fact that there exists a certain
relation between the lake depth and the HCO'3 content. Almost in all circumstances
there is a considerable relation between the increase in the amount of D. cucullata on
the one hand, and the lake depth and the HCO' 3 level on the other. Nearly always

У(»; 3 )=fdi3 )[C(F>, Z<9 ), Х< 10))]
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there exists a relation between the decrease in the lake depth and the increase in the
amount of Ch. sphaericus (in eutrophic lakes or lakes rich in seston). The strongest
relation occurs between the amount of D. cucullaia and the lake depth with a high
level of B. longispina and a low level of Ch. sphaericus (in deep mesotrophic lakes).
2.8. Compatible relation to the water transparency and the HCO'3 content (Fig. 15)

No direct relation between the water transparency and the НСО'з content has been
found. There is a genera] tendency of the amount of D. cucullaia correlating highly with
the НСО'з content (see also 1.4.), the amount of Ch. sphaericus correlating with the
decrease in water transparency, and the amount of B. longispina correlating with both
characteristics. In cases when the level of Ch. sphaericus is low, the increase in the
amount of B. longispina up to the average level is accompanied by a fall in the НСО'з
content. A further increase in the amount of B. longispina brings about a decrease in
water transparency (this phenomenon is mainly connected with dystrophic lakes). The
amount of Ch. sphaericus is related to the decrease in water transparency, while the
increase in its amount is also related with a considerable fall in the HCO'3 content
only in cases when the levels of D. cucullaia and B. longspina are low and the amount
of Ch. sphaericus rises from the average up to the high level. The increase in the
amount of D. cucullaia is related to the increase in the ITCO'3 content, while it is not
directly related to water transparency (with some exceptions at a high level of
Ch. sphaericus).

2.9. Compatible relation to the number of macrophyte and fish species (Fig. 16)

Proceeding from a high positive correlation between the number of macrophyte and
fish species it should be noted that there exist situation clusters which are even
contradictory to this tendency. In general, an increase in the amount of D. cucullaia is
related with an increase in the number of both macrophyte and fish species (see also
1.4.), while there exist specific conditions in the case of extreme levels of B. longispina

and Ch. sphaericus: (a) at a high level of B. longispina and a low level of Ch. sphae-
ricus the rise in the amount of D. cucullaia is accompanied at first by an increase in
the number of macrophyte and fish species. However, the increase of D. cucullaia above
the average level brings about an increase in the number of macrophyte species, while
the number of fish species may even decrease; (b) at a low level of B. longispina and
a high level of Ch. sphaericus the increase in the amount of D. cucullaia calls forth an
increase in the number of fish species, while the number of macrophyte species does
not undergo any considerable changes (here the decrease in water transparency due to
the water-bloom may have a negative effect).

3. The aspect of selective criteria

3.1. Relation to the water transparency (Fig. 17)

The relation between the water-bloom intensity and the water transparency is dominating.
The minimum water transparency occurs in conditions where the HCO' 3 content is below
the average, the level of D. cucullaia low, and the water-bloom intensity high (soft-
water eutrophic lakes). The maximum water transparency is observed when the level
of НСО'з and the water-bloom intensity are low and the amount of D. cucullaia is ave-
rage. With a low level of water-bloom intensity the minimum water transparency occurs
in cases when the HCO' 3 content is small or large and the amount of D. cucullaia is
small. With a high water-bloom intensity the maximum water transparency occurs when
the НСО'з content is at the below- or above-average level and the amount of D. cucul-
laia is average,

y(2; 3) 2; 3) [£ ( J(<U J(10)) ]

y( 5; 7)_ /7(5; 7) JO), J(10)) ]
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Fig. 15. Compatible relation of the
amount of zooplankton to the

water transparency and HCO' 3 ,

Fig. 17. Relation of selective criteria
to the transparency of water.

Fig. 16. Compatible relation of the
amount of zooplankton to the

number of macrophyte and fish species.

Fig. 18. Relation of selective criteria
to the oxygen content.

3.2. Relation to the oxygen content (Fig. 18)

There exist quite distinct relations between D. cucullata, the HCO' 3 content, water-
bloom intensity and the oxygen content of water. A reliable minimum oxygen content
is observed when the water-bloom intensity is at a low level while the amount of

y(4) =f(4) [C(X( 3>, XC», X(8))]
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D. cucullata and the HCO' 3 content are high. The maximum oxygen content in water
is observed in cases when the HCO' 3 content is below the average, the amount of
D. cucullata small, and water-bloom intensity high (in soft-water eutrophic or hyper-
eutrophic lakes). D. cucullata does not seem to tolerate oxygen-saturated water. There
is a general regularity in the rise of the amount of D. cucullata and the fall in the
oxygen content of water. However, in cases when the HCO' 3 content is at the above-
average and high level, the increase in the amount of D. cucullata from the average up
to the high level may be accompanied by a rise in the oxygen content. The regularity
concerning the greater or smaller rise in the oxygen content as a result of the increase
in water-bloom intensity is trivial. But the oxygen content falls in conditions where
the HCO' 3 content is above the average or high, while the amount of D. cucullata is
at the average level. A monotonous decrease in the HCO' 3 content is connected with a
fall in the oxygen content just in cases when the abundance of D. cucullata is average
and the water-bloom intensity is high.

3.3. Relation to the number of macrophyte species (Fig. 19)

There exists a mutual relation between the number of macrophyte species and the HCO' 3
content, which has been stated earlier (Мяэметс, 1981). The minimum number of macro-
phyte species occurs when the levels of the HCO' 3 content, the amount of D. cucullata
and the water-bloom intensity are low. The number of macrophyte species is maximum
when the levels of HCO' 3 , the abundance of D. cucullata and the water-bloom intensity
are high. The strongest dependence of the increase in the HCO' 3 content on the number
of macrophyte species occurs with a rise of the HCO' 3 level from the low up to the
below-average level, while the levels of D. cucullata and the water-bloom intensity are
high. The number of macrophyte species increases with the rise in the HCO'3 content
up to the below- or above-average level. A further rise in the HCO' 3 content is not
accompanied by an increase but rather a decrease in the number of macrophyte species
(in alkalitrophic lakes). In cases when the amount of D. cucullata is average and the
water-bloom intensity high, the changes in the HCO' 3 content have almost no effect
on the number of macrophyte species. At a low HCO' 3 level the rise in the amount of
D. cucullata from the low up to the average level also, causes an increase in the number
of macrophyte species. With a further increase in the amount of D. cucullata the number
of macrophyte species decreases again.

3.4. Relation to the amount of Ch. sphaericus (Fig. 20)

The dominating relation between the amount of Ch. sphaericus and the water-bloom
intensity has been noticed earlier (Мяэметс, 1981), but in certain circumstances this
relation is weak or not revealed at all. The minimum abundance of Ch. sphaericus should
be considered in two aspects: (a) as a general tendency, the minimum value occurs with
a low water-bloom intensity and a small abundance of D. cucullata-, (b) as a statistical
result, the minimum value occurs in the case when the HCO' 3 content and the water-
bloom intensity are high and the amount of D. cucullata is on the average level; the
statistically maximum abundance of Ch. sphaericus occurs in the case when the HCO' 3

content is small, while the amount of D. cucullata is great and the water-bloom intensity
is high. With a weak water-bloom intensity the amount of Ch. sphaericus is greatest in
circumstances when the low HCO' 3 level is accompanied by an average or high level
of D. cucullata. With a high water-bloom intensity the amount of Ch. sphaericus is
related to the amount of D. cucullata. In . the case of a high level of the latter, the
amount of Ch. sphaericus is greater than in the case of the average or low level of
abundance. In conditions of a high level of the water-bloom intensity and an average
level of D. cucullata, the HCO'3 content is accompanied by a decrease in the amount
of Ch, sphaericus, When the water-bloom intensity is high and the. HCO'3 level low, the

у( 5)=/Г(5) [£(*(3), Х< B >, Х<6 ))]

Y(io)=f(io) [C(X(3 ), XW, X<6 ))]
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Fig. 19. Relation of selective criteria
to the number of macrophyte species.

Fig. 20. Relation of selective criteria
to the amount of Chydorus

sphaericus.

increase in the amount of D. cucullata is also accompanied by an increase in the amount
of Ch. sphaericus.

Conclusions

It is known that statistical methods help to express correctly the quant-
itative changes and their numerical values in the phenomena studied,
but do not elucidate their nature in the light of problems posed by special
branches of study.

Over 100 regularities were stated by processing 10 parameters of
132 Estonian lakes (list of lakes by A. Mäemets and A. Raitviir (1977))
with the isoquanta method, which all seem to be quite real and logical
though still difficult to be interpreted due to the complexity of relations.
The universality of the regularities presented is to be confirmed by further
studies of the analogous materials of other lakes. The regularities should
become more evident and be more easily interpreted by the processing
of data according to lake types, since each type is often characterized
by different relations. The isoquanta method makes it possible to carry
out a very detailed analysis of highly complicated interrelations of lake
characteristics which are not revealed by means of an ordinary corre-
lation or regression analysis.

The method of isoquanta also makes it possible to express the stated
statistical law-governed processes in a verbal way, as has been done
above.
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John Tagore TEVET, Aare MÄEMETS

ISOKVANDID JA NENDE ABIL ESITATUD SEOSTE STRUKTUUR
JÄRVEDE ARVKARAKTERISTIKUTE VAHEL

Ökoloogilisi objekte iseloomustavad arvtunnused on laialdaselt kasutusel nende objek-
tide takseerimisel ja klassifitseerimisel. Käesolevas töös on püütud isokvantide abil
analüüsida seoste struktuuri seesuguste ökoloogiliste tunnuste vahel, Isokvant kujutab
endast ühe sõltumatu tunnusmuutujaga regressioonikõverat, mille puhul teatud argument-
tunnuste väärtused on fikseeritud mingitel kindlatel nivoodel. Isokvandid ise asuvad
faasiruumis, mis võib olla mitmemõõtmeline.

Isokvantide kasutamine ökoloogiliste seaduspärasuste kindlakstegemiseks johtub
asjaolust, et traditsioonilised, korrelatsioon- ja regressioonanalüüsi meetodid rajanevad
aprioorselt etteantud seoseviisidele. Millegagi pole aga tagatud sellise etteantud seose-
viisi (näiteks lineaarse) vastavus tegelikult eksisteerivale seoseviisile. Samuti pole reg-
ressioonivõrrandite puhul tagatud kooskõla resultaattunnuste väärtuste ja reaalselt eksis-
teerivate situatsioonide (s. t. argumenttunnuste nivoode tegelike kombinatsioonide) vahel.
Isokvantide meetod baseerubki argumenttunnuste ruumi (s. t. faktorruumi) dekomponee-
rimisel alamruumideks, mida nimetatakse situatsiooniklastriteks. Regressioonifunktsioonide
väärtusteks on siinjuures situatsiooniklastrite resultaattunnuste tinglikud keskväärtused.

On ilmne, et statistilised meetodid iseloomustavad vaid karakteristikutevaheliste
seoste kvantitatiivset külge ega seleta nende ökoloogilist sisu.

Käesolevas artiklis on isokvantide abil kirjeldatud üle 100 statistilise seaduspära-
suse, mis on saadud 132 Eesti järve vaatlusandmetest kümne tunnuse raames. Suurt
osa saadud seaduspärasustest on kommenteeritud ja analüüsitud ökoloogia aspektist.
Isokvantide kasutamise eeliseks on seegi, et saadud seaduspärasused on sõnastatavad.
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Джон Тагоре ТЕBET, Ааре МЯЭМЕТС

ИЗОКВАНТЫ И ОБНАРУЖЕНИЕ ПРИ ИХ ПОМОЩИ СТРУКТУРЫ СВЯЗЕЙ
ЭКОЛОГИЧЕСКИХ ХАРАКТЕРИСТИК ОЗЕР

Числовые признаки экологических объектов успешно применяются для их классифи-
кации и таксации. В настоящей работе сделана попытка обнаружить структуру связей
между экологическими признаками при помощи т. н. изокванта, т. е. регрессионной
кривой, у которой один из признаков переменной меняется, а другие зафиксированы
на определенных уровнях. Изоквант может располагаться в многомерном факторном
пространстве.

Применение изоквантов обосновано тем, что традиционные методы, базирующиеся
на корреляционном и регрессионном анализах, зависят от априорности задаваемого
вида связи (например, линейной). Кроме того, в регрессионном уравнении не обеспе-
чено соответствия между значениями результатных признаков и реально существую-
щими ситуациями (т. е. между реально существующими комбинациями уровней аргу-
ментных признаков). А в основе метода изоквантов и лежит декомпонирование фак-
торного пространства, т. е. ситуационные кластеры, выходными значениями которых
здесь служат условные средние значения результатных признаков ситуационных клас-
теров.

Очевидно то, что статистические методы позволяют описывать количественные
отношения между факторами, но не объясняют их экологическую сущность. В настоя-
щей статье описано более 100 статистических закономерностей на основе 10 призна-
ков 132 озер Эстонии. Большинство этих закономерностей прокомментировано с эко-
логической точки зрения. Преимущество применения изоквантов состоит и в том, что
полученные статистические закономерности можно изложить семантически, что и явля-
ется основным содержанием этой статьи.


	Eesti NSV Teaduste Akadeemia toimetised
	SISUKORD
	Chapter
	БИО ГЕОХИМИЧЕСКАЯ ИНДИКАЦИЯ ЗАГРЯЗНЕНИЯ СРЕДЫ ПРИ ПОМОЩИ СПОРОВЫХ РАСТЕНИЙ
	Contribution
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled

	СВЕДЕНИЯ О ФЛОРЕ МУЧНИСТО-РОСЯНЫХ ГРИБОВ КАМЧАТСКОЙ ОБЛАСТИ
	Рис. 1. Распространение Sphaerotheca astragali на видах Astragalus.
	Рис. 2. Распространение Uncinula beiulae на видах Betula.

	ЧИСЛЕННОСТЬ И СОСТАВ ПОЧВЕННЫХ ГРИБОВ В СУБСТРАТАХ ЗАЩИЩЕННОГО ГРУНТА
	Динамика численности почвенных грибов в различных тепличных субстратах. 1 верховой торф первого года использования, 2 верховой торф второго года использования, 3 полевая почва с навозом, 4 смесь торфа и соломенной резки, 5 соломенные тюки, 6' остатки соломенных тюков предыдущего года.
	Untitled
	Untitled

	О ВЗАИМНОМ ИНГИБИРОВАНИИ ФЕРОМОНОВ НЕКОТОРЫХ ПЛОДОВЫХ ЛИСТОВЕРТОК И ЯБЛОННОЙ ПЛОДОЖОРКИ
	Untitled
	Untitled
	Untitled
	Untitled

	СВЯЗЬ РОСТА И ВЫЖИВАЕМОСТИ ПТЕНЦОВ С РАЗМЕРАМИ ЯИЦ У НЕКОТОРЫХ МАЙКОВЫХ
	Рис. I. Рост черепа птенцов обыкновенной чайки в зависимости от размеров яиц. Дове рительные границы на пороге 0,05.
	Рис. 2. Увеличение веса птенцов обыкновенной чайки в зависимости от размеров яиц, Доверительные границы на пороге 0,05.
	Untitled
	Untitled
	Untitled
	Untitled

	ОСОБЕННОСТИ БИОХИМИЧЕСКИХ ПРОЦЕССОВ У БРОЙЛЕРОВ В ПЕРИОД ИНТЕНСИВНОЕ© РОСТА
	Содержание общего белка (г%) и белковых фракций в белке (%) крови бройлеров в зависимости от уровня функциональной активности ЩЖ; а высокая, б низкая активность.
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled

	ВЛИЯНИЕ'ПОЛИПЕПТИДНОГО ПРЕПАРАТА НАЯКСИНА НА ЦЕНТРАЛЬНЫЕ МОНОАМИНЕРГИЧЕСКИЕ ПРОЦЕССЫ МОЗГА
	Untitled
	Untitled

	СКРЕЩИВАЕМОСТЬ МЯГКОЙ ПШЕНИЦЫ С ДИПЛОИДНОЙ И ТЕТРАПЛОИДНОЙ РОЖЬЮ
	Untitled
	Untitled

	ИЗУЧЕНИЕ МЕЙОЗА У МЕЖВИДОВЫХ ГИБРИДОВ Е2 ПШЕНИЦЫ
	Untitled
	Untitled
	Untitled
	ЗАВЕРШЕНА «ФЛОРА ЭСТОНСКОЙ ССР»
	Harald Haberman 80
	Untitled

	Харальду Хаберману 80
	EESTI NSV TEADUSTE AKADEEMIA 38. AASTAKOOSOLEK
	Kutsetunnistused, diplomid, autasud
	Akadeemia 1983. aasta tegevuse ja 1984. aasta uurimistööde plaani kohta
	Chapter
	EESTI NSV TEADUSTE AKADEEMIA 1983 AASTA TEGEVUS JA 1984. AASTA UURIMISTÖÖDE PLAAN
	Untitled

	СОДЕРЖАНИЕ
	CONTENTS
	SISUKORD






	ИНТЕГРАЦИЯ НАУЧНЫХ ИССЛЕДОВАНИЙ В ЦЕЛЯХ ЗАЩИТЫ ВНУТРЕННИХ ВОД
	ISOQUANTA AND THE STRUCTURE OF INTERRELATIONS BETWEEN LAKE CHARACTERISTICS OBTAINED BY THEIR MEANS
	Fig. 1. Relation of the main criteria to the number of species macrophyte.
	Fig. 2. Relation of the main criteria to the water-bloom intensity.
	Fig. 3. Relation of the main criteria) to the number of fish species.
	Fig. 5. Relation of the main criteria to the amount of Chydorus sphaericus.
	Fig. 4. Relation of the main criteria to the amount of Daphnia cucullaia. .Л\\\\\\\
	Fig. 6. Compatible relation of the main criteria to the number of macrophyte and fish species.
	Fig. 7. Compatible relation of the main criteria to the number of macrophyte species and the amount of Daphnia cucullata. Fig. 8. Relation of the amount of zooplankton to the lake depth.
	Fig. 9. Relation of the amount of zooplankton to the water transparency.
	Untitled
	Fig. 10. Relation of the amount of zooplankton to the HCO'3 content of water.
	Fig. 11. Relation of the amount of zooplankton to the number of macrophytes.
	Fig. 13. Relation of the amount of zooplankton to the number of fish species.
	Fig. 12. Relation of the amount of zooplankton to the water-bloom intensity.
	Fig. 14. Compatible relation of the amount of zooplankton to the main criteria.
	Fig. 15. Compatible relation of the amount of zooplankton to the water transparency and HCO'3,
	Untitled
	Fig. 16. Compatible relation of the amount of zooplankton to the number of macrophyte and fish species.
	Fig. 18. Relation of selective criteria to the oxygen content. Fig. 17. Relation of selective criteria to the transparency of water.
	Fig. 19. Relation of selective criteria to the number of macrophyte species.
	Fig. 20. Relation of selective criteria to the amount of Chydorus sphaericus.
	Untitled

	СЕЗОННЫЕ ИЗМЕНЕНИЯ БИОМАССЫ И ВИДОВОГО РАЗНООБРАЗИЯ ПЛАНКТОНА ПЯРНУСКОЙ БУХТЫ
	Рис. 1. Сезонные изменения: 1 биомассы (В), 2 меры доминирования (d), 3 видового разнообразия (D) фитопланктона Пярнуской бухты.
	Рис. 2. Соотношение биомассы (В) и видового разнообразия (D) планктона Пярнуской бухты в 1979—1981 гг. 1 фитопланктон весной (до минимума биомассы), 2 фитопланктон в летне-осенний период, 3 зоопланктон в весенне-летний период (во время повышения биомассы), 4 зоопланктон в летне-осенний период (во время уменьшения биомассы).
	Рис. 3. Сезонные изменения: 1 биомассы [В), 2 меры доминирования (f/), 3 видового разнообразия (D) зоопланктона Пярнуской бухты.
	Untitled
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	MATSALU LAHE VEE FÜÜSIKALISED JA KEEMILISED OMADUSED NING NENDE SEOS KLOROFÜLLI a SISALDUSEGA 1. VEE FÜÜSIKALISED JA KEEMILISED OMADUSED
	Untitled
	Untitled
	Joon. 2. Matsalu lahe vee soolsus (а) ning üldlämmastiku (b), nitraatide (c) ja üldfosfori (d) sisaldus erinevates proovipunktides kevadel {!), suvel (2) ja sügisel (5).
	Joon. 1. Matsalu lahe tinglik jaotamine ida- (I), kesk- (II). ja lääneosaks (III) ning proovipunktide paigutus.
	Untitled

	БИОПЕРИОДИЧЕСКИЕ КОЛЕБАНИЯ ПОВЕДЕНЧЕСКИХ И БИОХИМИЧЕСКИХ ЭФФЕКТОВ, ВЫЗВАННЫЕ ВВЕДЕНИЕМ АПОМОРФИНА
	Untitled
	Untitled
	Untitled
	НЕМАТОДЫ СЕМЕЙСТВА MELOIDODERIDAE СNEMÄTODA, HOPLOLAIMOIDEA) 1. НОВЫЙ РОД BURSADERA GEN. N. И РОДСТВЕННЫЕ СВЯЗИ НЕКОТОРЫХ СЕМЕЙСТВ HOPLOLAIMOIDEA
	Рис. 1. Bursadera longicollum gen. n., sp. п. Самцы. I область пищевода, 2 голов ной конец, 3 хвост, 4 спикулы, 5—7 вариация хвоста.
	Рис. 2. Bursadera longicollum gen. n., sp. n. Самки. 1,2 половозрелые особи, паразитирующие на корнях, 3 общий вид раздутой части тела, 4 участок задней части тела, латерально, 5 то же, вентрально (V вульва, а анус, ф фазмид, хв хвост), 6 область вульвы, 7 хвостовая часть тела, 8■— общий вид тела половозрелых особей.
	Рис. 3. Bursadera longicollum gen. n., sp. п. Молодые (1.2) и половозрелые (3—5) самки и личинки (6—9). 1,3,7 область пищевода, б головной конец, 2, 8 хвост, 9 терминус хвоста, 4 боковое поле в области шеи, 5 стилет.


	МИНЕРАЛИЗАЦИЯ И ИММОБИЛИЗАЦИЯ СОЕДИНЕНИЙ МИНЕРАЛЬНОГО АЗОТА В ТЕПЛИЧНЫХ СУБСТРАТАХ
	Динамика содержания соединений азота в различных тепличных субстратах: 1 верховой торф первого года использования, 2 верховой торф второго года исполь зования, 3 полевая почва с навозом, 4 смесь торфа и соломенной резки, 5 соломенные тюки, 6 остатки соломенных тюков предыдущего года.
	Untitled

	ХАРАКТЕРИСТИКА ВИРУСНЫХ ФОРМ, ИЗОЛИРОВАННЫХ ИЗ ИНДИКАТОРНОГО ВИДА NICOTIANA TABACUM L.
	Untitled
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	К ВОПРОСУ О МИГРАЦИИ МЕТАЛЛОВ И НАКОПЛЕНИИ ИХ РАСТЕНИЯМИ В ЭСТОНСКОЙ ССР
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	FUN DAMENTAALUU RING UTE ARENDAMINE ENSV TEADUSTE AKADEEMIA EKSPERIMENTAALBIOLOOGIA INSTITUUDIS JA SAADUD TULEMUSTE RAKENDAMINE TAIMEKAITSES
	О ПЕРЕДАВАЕМОСТИ НЕКОТОРЫХ ВИРУСОВ ЧЕРЕЗ СЕМЕНА ВИДОВ NICOTIAN A TAB АСОМ L. И NICOTIAN A GLUTINOSA L.
	Untitled
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	A SIMPLE METHOD FOR QUANTITATIVE SEROLOGICAL ASSAY FOR PLANT VIRUSES
	Fig. 1. Capillary tubes filled with the suspension of PXV antiserum and PXV infected tobacco plants sap before (B) and after (A) microcentrifugation.
	Fig. 2. Precipitate columns formed by microcentrifugation in capillary tubes using different dilutions of PXV antiserum (x 2.6).
	Untitled

	О ВЗАИМОВЛИЯНИИ ГИДРОКОРТИЗОНА И СЕРОТОНИНА В РЕГУЛЯЦИИ ПРОЦЕССОВ ЛИПИДНОГО ОБМЕНА
	Untitled

	MATSALU LAHE VEE FÜÜSIKALISED JA KEEMILISED OMADUSED NING NENDE SEOS KLOROFÜLLI a SISALDUSEGA
	Joon. I. Klorofülli a sisaldus Matsalu lahe vees kevadel (/), suvel (2) ja sügisel (5).
	Joon. 2. Üldlämmastiku (a) ja üldfosfori (b) ning klorofülli a sisalduse vahfeline seos Matsalu lahe keskosa vfees suvel.
	Untitled
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	ГОРОДСКИЕ ДРЕВЕСНЫЕ НАСАЖДЕНИЯ. РАСПРЕДЕЛЕНИЕ ВЕЛИЧИН ПЛОЩАДИ И НЕКОТОРЫЕ ПРОСТРАНСТВЕННЫЕ И ЭКОЛОГИЧЕСКИЕ ВЗАИМОСВЯЗИ (НА ПРИМЕРЕ ТАЛЛИНА)
	Рис. 1. Распространение территории насаждений в пределах Таллина в 1973 г.
	Рис. 2. Пример распространения различно ограниченных и размещенных насаждений на городской территории. А участки насаждений {Ai отдельные, Л2 частные). В массивы насаждений (Bj простые, В2 сложные). С газоны (территория с травянистой растительностью между зданиями) с отдельными деревьями. D дорожно-уличная сеть. Е здания и внутриквартальные дороги. F река.
	Схема. Взаимная связь различно ограниченных и размещенных территорий насаждений. Все приведенные территории рассматриваются вместе с другими видами землепользования, расположенными в пределах общего контура насаждений (знак '), и без них.
	Рис. 3. Число встречаемости насаждений разных площадей. Р\ участки насаждений P't— отдельные участки. Р',2 частные участки. По горизонтальной оси площадь насаждений, га.
	Рис. 4. Плотность вероятности распределения площади участков (P't) и массивов (Р'т) по логарифмическому графику. По оси у плотность распределения, т. е. относительное число насаждений на единицу интервала. По оси х площадь насаждении (средняя величина интервала), га.
	Рис, 5. Плотность вероятности распределения площади отдельных участков (Р'« ) или простых массивов (Ртх), частных участков (Prto) и сложных массивов (Р'тo) насаждений по логарифмическому графику. Обозначения осей см. на рис. 4.
	Рис. 6. Связь между распределением числа насаждений и разностью температур внутри и вне насаждений. (Тмакс по Kawamura, Suzuki, 1983; 7СР. по Краснощековой, Чернавской, 1974).
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	АНАЛИЗ ФАКТОРОВ ДИНАМИКИ ЧИСЛЕННОСТИ КОСУЛИ
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled

	FOUR NEW SPECIES OF HELOTIALES FROM THE EASTERN HIMALAYAS (INDIA)
	Figs I—3.1—3. Geoglossum iropicale. I—vertical1—vertical section of ascomata through the ascigerous region; 2—vertical section of ascomata through the stalk region; 3—ascospores; 3aascospores within an ascus. Fig. 4. Geoglossum pumilum. 4—vertical section of ascomata through the stalk region.
	Figs 5—6. Lachnum darjeelingense. s—vertical5—vertical section of apothecium; 6—ascospores
	Figs 7—lo. Lanzia minuta. 7—vertical section of apothecium; B—ascus tips; 9—ascospores; 10—vertical section of stalk.
	Figs. 11 13. Ciboria megaspora. 11—vertical section of apothecium; 12—ascus tips 13—ascospores.

	НЕМАТОДЫ СЕМЕЙСТВА MELO/DODERIDAE (NEMATODA, HOPLOLAIMOIDEA)
	Рис. 1. Meloidodera lianschanica sp. n. (/—4, 7—9) и M. sikhotealiniensis Eroshenko, 1978 (5, 6). 1 общий вид тела самок; 2,3, 5 передний конец тела личинки; 4, 6 хуост личинки; 7, 8 передний конец тела самки; 9 область вульвы (латерально).
	Untitled
	Рис. 3. Корень ивы, зараженный Meloidodera tianschanica sp. n. (/—3); отклоняю щаяся особь Af. tianschanica sp. n. (4).

	РАСТВОРЕННЫЙ В ВОДЕ КИСЛОРОД КАК ИНДЕКС ТРОФИИ МАЛЫХ ОЗЕР
	EESTI NSV TEADUSTE AKADEEMIA ÜLDKOGU KOOSOLEK 13. DETSEMBRIL 1984
	EESTI NSV TEADUSTE AKADEEMIA ÜLDKOGU 1984. aasta 13. detsembri OTSUS
	Chapter
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	О ВОЗМОЖНОМ ПОВЫШЕНИИ ЭФФЕКТИВНОСТИ СЕЛЕКЦИИ МОЛОЧНОГО СКОТА ПРИ ТРАНСПЛАНТАЦИИ ЭМБРИОНОВ
	Untitled
	Untitled

	К ВОПРОСУ НАКОПЛЕНИЯ БЕНЗ(а)ПИРЕНА В РЫБЕ
	Распределение БП в органах и тканях судака и налима, нг/кг сырого веса: I мышечная ткань, 2 печень, 3 икра, 4 кишечник и желудок, 5 жабры, 6 плавники, 7 кожа, 8 чешуя, 9 жир внутренностей, 10 молоки.
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled

	О ВОЗМОЖНОМ ВЛИЯНИИ ТЯЖЕЛЫХ МЕТАЛЛОВ НА ВОСПРОИЗВОДСТВО ПРОМЫСЛОВЫХ ЗАПАСОВ БАЛТИЙСКОЙ СЕЛЬДИ В ПРИБРЕЖНОЙ ЗОНЕ МОРЯ ЭСТОНСКОЙ ССР
	Рис. 1. Влияние Си, Cd и Zn на оплодотворение икринок балтийской сельди (салаки)
	Рис. 2. Влияние Си, Cd и Zn на эмбриональное развитие балтийской сельди после 300 град-ч. I
	Рис. 3. Влияние Си, Cd и Zn на выклев нормальных предличинок балтийской сельди
	Рис. 4. Влияние Hgaaopr и HgoTua на оплодотворение икринок балтийской сельди
	Рис. 5. Влияние HgaHopr и Н§Этил на эмбриональное развитие балтийской сельди после 300 град-ч.
	Рис. 6. Влияние Н§анорг и НдЭтил на выклев нормальных предличинок балтийской . сельди. • .. I

	О ВЛИЯНИИ НЕКОТОРЫХ ЮВЕНОИДОВ НА ФИЗИОЛОГИЧЕСКОЕ СОСТОЯНИЕ ОЗИМОЙ СОВКИ
	Рис; 1. Развитие озимой совки после обработки различными ювеноидами: 1 АЮГ-78 2 АЮГ-79, 3 АЮГ-74, 4 альтозар (0,1%), 5 альтозар (0,001%), К контроль.
	Рис. 2. Влияние некоторых препаратов на содержание сухого вещества, жира, гликогена и глюкозы у куколок озимой совки: К контроль, 1 АЮГ-78, 2 АЮГ-79, 3 АЮГ-74, 4 альтозар (дополнительный возраст), 5 альтозар.
	Untitled

	ДВА НОВЫХ ВИДА ГАЛЛОВЫХ НЕМАТОД РОДА MELOIDOGYNE (NEMATODA: MELOIDOGYNIDAE) ПАРАЗИТЫ ДРЕВЕСНО-КУСТАРНИКОВЫХ РАСТЕНИЙ
	Рис. 1. Meloidogyne turkestanica sp. n. I—4 самка; I—2 передняя часть тела; 3 головной конец апикально; 4 скелет губной области; s—ll самец: 5 передняя часть тела (область пищевода); 6 передний конец тела латерально; 7 то же дорсально; 8 головной конец апикально; 9, 10 хвост субвентрально на двух уровнях; 11 хвост латерально; 12—17 личинка: 12 передняя часть тела (область пищевода); 13—17 вариации в строении хвоста.
	Рис. 2.1,2 корни Calligonum rubescens Mattel, зараженные Meloidogyne turkestanica sp. n.; 3—5 самки с оотеками.
	Рис. 3. Meloidogyne caraganae sp. n. I—s самка: 1,2 передняя часть тела; 3—5 вариации формы тела; 6—lo самец: 6 передняя часть тела (область пищевода); 7 передний конец тела латерально; 8 то же дорсально; 9 боковое поле; 10 хвост субвентрально; 11—16 личинка: 11 передняя часть тела (область пищевода); 12—16 вариации в строении хвоста.
	Таблица I. Meloidogyne iurkeslanica sp. n. Фиг. I—4. Вариации рисунка кутикулы анально-вульварной области самок. (Ок. SХ. об. 90Х-) Фиг. 5, 6. Передний конец тела самки на разных уровнях. (Фиг. 5—16. Ок. 7Х, об. 90Х-) Фиг. 7. Передний конец тела самца. Фиг. B—И. Хвосты самцов. Фиг. 12. Хвост самца терминально. Фиг. 13. Передний конец тела личинки. Фиг. 14—16. Вариации хвостов личинок.
	Таблица 11. Meloidogyne caraganae sp. n. Фиг. I—s.1—5. Вариации рисунка кутикулы анально-вульварной области самок. (Ок. SХ, об. 90Х ) Фиг. 6. Передний конец тела самки. (Фиг. 6—12. Ок. 7Х. об. 90Х.) Фиг. 7. Передний конец тела самца. Фиг. 8, 9. Хвосты самцов. Фиг. 10. Передний конец тела личинки. Фиг. 11, 12. Вариации хвостов личинок.

	ПРОСТАЯ АДАПТАЦИОННАЯ МОДЕЛЬ РОСТА РАСТЕНИЯ
	Untitled

	A MOBILE ASSIMILATION CHAMBER FOR GAS EXCHANGE INVESTIGATIONS IN CONIFERS
	Fig. 1. Diagram of the assimilation chamber.
	Fig. 2. The rise of air temperature in the assimilation chamber above the external air temperature under different weather conditions: 1 the sun is covered with clouds, intensity of short-wave radiation to horizontal plane, Q = 230 W-m-2; 2 cloudless, sunrays fall perpendicularly upon the shoot, Q = 420 W-m~2. Arrows indicate the moment of enclosing the shoot into the chamber. At the moment indicated by the asterisk, the stirring of air inside the chamber is stopped.
	Fig. 3. A record of gas exchange measurements of three intact Norway spruce shoots (I, II and III). For explanation see the text.
	Untitled

	МЕТОД АНАЛИЗА ФОСФОРНЫХ ЭФИРОВ САХАРОВ И ОРГАНИЧЕСКИХ КИСЛОТ В РАСТЕНИЯХ
	Рис. 1. Хроматограмма аутентных фосфорных эфиров. Г6Ф глюкозо-6-фосфат, 1 1Ф глюкозо-1-фосфат, Ф6Ф фруктозо-6-фосфат, Ри5Ф рибозо-5-фосфат, ДАФ дигидроксиацетонфосфат, ФГК 3-фосфоглицерат, ФЕП фосфоенолпируват, ФДФ фруктозо-1,6-дифосфат, РуДФ рибулозо-1,5-дифосфат.
	Рис. 2. Хроматограмма разделения продуктов 11-минутного стационарного фотосинтеза в 0,03% »4СОо при различных концентрациях кислорода и интенсивностях света: I 21% 02, 30 мВт-см—2; 2 1,5% 02, 30 мВт-см~2; 3 21% 02. 3 мВт-см-2; 4—1,5% 02, 3 мВт-см-2. Глиц глицерат, Мал малат, другие обозначения см. рис. 1.
	Рис. 3. Хроматограммы разделения продуктов кратковременных экспозиций в 14СОг. Экспозиция после стационарного фотосинтеза на воздухе при насыщенном свету: А— па свету (35 мВт-см-2) в 0,9% 14С02 0,5 с (/) и1 с (2); Б— в темноте в 0,9% ‘4СO2 0,5 с (5) и 2 с (4).
	Untitled
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	KARTULI KLOROPLASTMUTANTIDEST
	Untitled
	Joon. 2. Pärandatud kloroplastmutantsus kartuliseemikul ’StsN4scs9’.

	ИЗУЧЕНИЕ АКТИВНОСТИ НИТРАТРЕДУКТАЗЫ И СОДЕРЖАНИЯ АЗОТА В ПРОРОСТКАХ И ЛИСТЬЯХ НИЗКО- И ВЫСОКОБЕЛКОВЫХ СОРТОВ И МУТАНТОВ ЯРОВОЙ ПШЕНИЦЫ
	Untitled
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	К ВОПРОСУ О МИГРАЦИИ МЕТАЛЛОВ И НАКОПЛЕНИИ ИХ РАСТЕНИЯМИ В ЭСТОНСКОЙ ССР
	Untitled
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	Рис. 3. Зависимость коэффициента биологической концентрации от величины ионного радиуса элемента. 1 Ах, рассчитанные относительно содержания элемента в литосфере (Краткий..., 1970), 2 среднее значение Ах культурных растений, рассчитанное по отношению к содержанию элемента в почве (наши данные), 3 среднее значение Ах дикорастущих растений на рекультивированных отвалах фосфоритового карьера Маарду (наши данные).
	Рис. 4. Относительное содержание элементов первой группы периодической системы в органах растений (ОСОР): 1 в хвое сосны А (Pinus silvestris) по отношению к ветвям (карьер Маарду); 2 то же для проб с рекультивированных отвалов карьера Маарду (в среднем), 3 то же для проб из Мустамяэ (в среднем), 4 в ячменном зерне по отношению к соломе, 5 в зерне озимой пшеницы, 6 в наземных частях растений (разнотравье) по отношению к корням (Перельман, 1961), 7 в хвое ели по отношению к ветвям (Перельман, 1961), 8 в ветвях ели по отношению к стволу (Перельман, 1961), 9 в стволе ели по отношению к корням (Перельман, 1961).
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	Illustrations
	Рис. 1. Распространение Sphaerotheca astragali на видах Astragalus.
	Рис. 2. Распространение Uncinula beiulae на видах Betula.
	Динамика численности почвенных грибов в различных тепличных субстратах. 1 верховой торф первого года использования, 2 верховой торф второго года использования, 3 полевая почва с навозом, 4 смесь торфа и соломенной резки, 5 соломенные тюки, 6' остатки соломенных тюков предыдущего года.
	Рис. I. Рост черепа птенцов обыкновенной чайки в зависимости от размеров яиц. Дове рительные границы на пороге 0,05.
	Рис. 2. Увеличение веса птенцов обыкновенной чайки в зависимости от размеров яиц, Доверительные границы на пороге 0,05.
	Содержание общего белка (г%) и белковых фракций в белке (%) крови бройлеров в зависимости от уровня функциональной активности ЩЖ; а высокая, б низкая активность.
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	Fig. 1. Relation of the main criteria to the number of species macrophyte.
	Fig. 2. Relation of the main criteria to the water-bloom intensity.
	Fig. 3. Relation of the main criteria) to the number of fish species.
	Fig. 5. Relation of the main criteria to the amount of Chydorus sphaericus.
	Fig. 4. Relation of the main criteria to the amount of Daphnia cucullaia. .Л\\\\\\\
	Fig. 6. Compatible relation of the main criteria to the number of macrophyte and fish species.
	Fig. 7. Compatible relation of the main criteria to the number of macrophyte species and the amount of Daphnia cucullata. Fig. 8. Relation of the amount of zooplankton to the lake depth.
	Fig. 9. Relation of the amount of zooplankton to the water transparency.
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	Fig. 10. Relation of the amount of zooplankton to the HCO'3 content of water.
	Fig. 11. Relation of the amount of zooplankton to the number of macrophytes.
	Fig. 13. Relation of the amount of zooplankton to the number of fish species.
	Fig. 12. Relation of the amount of zooplankton to the water-bloom intensity.
	Fig. 14. Compatible relation of the amount of zooplankton to the main criteria.
	Fig. 15. Compatible relation of the amount of zooplankton to the water transparency and HCO'3,
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	Fig. 16. Compatible relation of the amount of zooplankton to the number of macrophyte and fish species.
	Fig. 18. Relation of selective criteria to the oxygen content. Fig. 17. Relation of selective criteria to the transparency of water.
	Fig. 19. Relation of selective criteria to the number of macrophyte species.
	Fig. 20. Relation of selective criteria to the amount of Chydorus sphaericus.
	Рис. 1. Сезонные изменения: 1 биомассы (В), 2 меры доминирования (d), 3 видового разнообразия (D) фитопланктона Пярнуской бухты.
	Рис. 2. Соотношение биомассы (В) и видового разнообразия (D) планктона Пярнуской бухты в 1979—1981 гг. 1 фитопланктон весной (до минимума биомассы), 2 фитопланктон в летне-осенний период, 3 зоопланктон в весенне-летний период (во время повышения биомассы), 4 зоопланктон в летне-осенний период (во время уменьшения биомассы).
	Рис. 3. Сезонные изменения: 1 биомассы [В), 2 меры доминирования (f/), 3 видового разнообразия (D) зоопланктона Пярнуской бухты.
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	Joon. 2. Matsalu lahe vee soolsus (а) ning üldlämmastiku (b), nitraatide (c) ja üldfosfori (d) sisaldus erinevates proovipunktides kevadel {!), suvel (2) ja sügisel (5).
	Рис. 1. Bursadera longicollum gen. n., sp. п. Самцы. I область пищевода, 2 голов ной конец, 3 хвост, 4 спикулы, 5—7 вариация хвоста.
	Рис. 2. Bursadera longicollum gen. n., sp. n. Самки. 1,2 половозрелые особи, паразитирующие на корнях, 3 общий вид раздутой части тела, 4 участок задней части тела, латерально, 5 то же, вентрально (V вульва, а анус, ф фазмид, хв хвост), 6 область вульвы, 7 хвостовая часть тела, 8■— общий вид тела половозрелых особей.
	Рис. 3. Bursadera longicollum gen. n., sp. п. Молодые (1.2) и половозрелые (3—5) самки и личинки (6—9). 1,3,7 область пищевода, б головной конец, 2, 8 хвост, 9 терминус хвоста, 4 боковое поле в области шеи, 5 стилет.
	Динамика содержания соединений азота в различных тепличных субстратах: 1 верховой торф первого года использования, 2 верховой торф второго года исполь зования, 3 полевая почва с навозом, 4 смесь торфа и соломенной резки, 5 соломенные тюки, 6 остатки соломенных тюков предыдущего года.
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	Fig. 1. Capillary tubes filled with the suspension of PXV antiserum and PXV infected tobacco plants sap before (B) and after (A) microcentrifugation.
	Fig. 2. Precipitate columns formed by microcentrifugation in capillary tubes using different dilutions of PXV antiserum (x 2.6).
	Joon. I. Klorofülli a sisaldus Matsalu lahe vees kevadel (/), suvel (2) ja sügisel (5).
	Joon. 2. Üldlämmastiku (a) ja üldfosfori (b) ning klorofülli a sisalduse vahfeline seos Matsalu lahe keskosa vfees suvel.
	Рис. 1. Распространение территории насаждений в пределах Таллина в 1973 г.
	Рис. 2. Пример распространения различно ограниченных и размещенных насаждений на городской территории. А участки насаждений {Ai отдельные, Л2 частные). В массивы насаждений (Bj простые, В2 сложные). С газоны (территория с травянистой растительностью между зданиями) с отдельными деревьями. D дорожно-уличная сеть. Е здания и внутриквартальные дороги. F река.
	Схема. Взаимная связь различно ограниченных и размещенных территорий насаждений. Все приведенные территории рассматриваются вместе с другими видами землепользования, расположенными в пределах общего контура насаждений (знак '), и без них.
	Рис. 3. Число встречаемости насаждений разных площадей. Р\ участки насаждений P't— отдельные участки. Р',2 частные участки. По горизонтальной оси площадь насаждений, га.
	Рис. 4. Плотность вероятности распределения площади участков (P't) и массивов (Р'т) по логарифмическому графику. По оси у плотность распределения, т. е. относительное число насаждений на единицу интервала. По оси х площадь насаждении (средняя величина интервала), га.
	Рис, 5. Плотность вероятности распределения площади отдельных участков (Р'« ) или простых массивов (Ртх), частных участков (Prto) и сложных массивов (Р'тo) насаждений по логарифмическому графику. Обозначения осей см. на рис. 4.
	Рис. 6. Связь между распределением числа насаждений и разностью температур внутри и вне насаждений. (Тмакс по Kawamura, Suzuki, 1983; 7СР. по Краснощековой, Чернавской, 1974).
	Figs I—3.1—3. Geoglossum iropicale. I—vertical1—vertical section of ascomata through the ascigerous region; 2—vertical section of ascomata through the stalk region; 3—ascospores; 3aascospores within an ascus. Fig. 4. Geoglossum pumilum. 4—vertical section of ascomata through the stalk region.
	Figs 5—6. Lachnum darjeelingense. s—vertical5—vertical section of apothecium; 6—ascospores
	Figs 7—lo. Lanzia minuta. 7—vertical section of apothecium; B—ascus tips; 9—ascospores; 10—vertical section of stalk.
	Figs. 11 13. Ciboria megaspora. 11—vertical section of apothecium; 12—ascus tips 13—ascospores.
	Рис. 1. Meloidodera lianschanica sp. n. (/—4, 7—9) и M. sikhotealiniensis Eroshenko, 1978 (5, 6). 1 общий вид тела самок; 2,3, 5 передний конец тела личинки; 4, 6 хуост личинки; 7, 8 передний конец тела самки; 9 область вульвы (латерально).
	Untitled
	Рис. 3. Корень ивы, зараженный Meloidodera tianschanica sp. n. (/—3); отклоняю щаяся особь Af. tianschanica sp. n. (4).
	Untitled
	Распределение БП в органах и тканях судака и налима, нг/кг сырого веса: I мышечная ткань, 2 печень, 3 икра, 4 кишечник и желудок, 5 жабры, 6 плавники, 7 кожа, 8 чешуя, 9 жир внутренностей, 10 молоки.
	Рис. 1. Влияние Си, Cd и Zn на оплодотворение икринок балтийской сельди (салаки)
	Рис. 2. Влияние Си, Cd и Zn на эмбриональное развитие балтийской сельди после 300 град-ч. I
	Рис. 3. Влияние Си, Cd и Zn на выклев нормальных предличинок балтийской сельди
	Рис. 4. Влияние Hgaaopr и HgoTua на оплодотворение икринок балтийской сельди
	Рис. 5. Влияние HgaHopr и Н§Этил на эмбриональное развитие балтийской сельди после 300 град-ч.
	Рис. 6. Влияние Н§анорг и НдЭтил на выклев нормальных предличинок балтийской . сельди. • .. I
	Рис; 1. Развитие озимой совки после обработки различными ювеноидами: 1 АЮГ-78 2 АЮГ-79, 3 АЮГ-74, 4 альтозар (0,1%), 5 альтозар (0,001%), К контроль.
	Рис. 2. Влияние некоторых препаратов на содержание сухого вещества, жира, гликогена и глюкозы у куколок озимой совки: К контроль, 1 АЮГ-78, 2 АЮГ-79, 3 АЮГ-74, 4 альтозар (дополнительный возраст), 5 альтозар.
	Рис. 1. Meloidogyne turkestanica sp. n. I—4 самка; I—2 передняя часть тела; 3 головной конец апикально; 4 скелет губной области; s—ll самец: 5 передняя часть тела (область пищевода); 6 передний конец тела латерально; 7 то же дорсально; 8 головной конец апикально; 9, 10 хвост субвентрально на двух уровнях; 11 хвост латерально; 12—17 личинка: 12 передняя часть тела (область пищевода); 13—17 вариации в строении хвоста.
	Рис. 2.1,2 корни Calligonum rubescens Mattel, зараженные Meloidogyne turkestanica sp. n.; 3—5 самки с оотеками.
	Рис. 3. Meloidogyne caraganae sp. n. I—s самка: 1,2 передняя часть тела; 3—5 вариации формы тела; 6—lo самец: 6 передняя часть тела (область пищевода); 7 передний конец тела латерально; 8 то же дорсально; 9 боковое поле; 10 хвост субвентрально; 11—16 личинка: 11 передняя часть тела (область пищевода); 12—16 вариации в строении хвоста.
	Таблица I. Meloidogyne iurkeslanica sp. n. Фиг. I—4. Вариации рисунка кутикулы анально-вульварной области самок. (Ок. SХ. об. 90Х-) Фиг. 5, 6. Передний конец тела самки на разных уровнях. (Фиг. 5—16. Ок. 7Х, об. 90Х-) Фиг. 7. Передний конец тела самца. Фиг. B—И. Хвосты самцов. Фиг. 12. Хвост самца терминально. Фиг. 13. Передний конец тела личинки. Фиг. 14—16. Вариации хвостов личинок.
	Таблица 11. Meloidogyne caraganae sp. n. Фиг. I—s.1—5. Вариации рисунка кутикулы анально-вульварной области самок. (Ок. SХ, об. 90Х ) Фиг. 6. Передний конец тела самки. (Фиг. 6—12. Ок. 7Х. об. 90Х.) Фиг. 7. Передний конец тела самца. Фиг. 8, 9. Хвосты самцов. Фиг. 10. Передний конец тела личинки. Фиг. 11, 12. Вариации хвостов личинок.
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	Fig. 1. Diagram of the assimilation chamber.
	Fig. 2. The rise of air temperature in the assimilation chamber above the external air temperature under different weather conditions: 1 the sun is covered with clouds, intensity of short-wave radiation to horizontal plane, Q = 230 W-m-2; 2 cloudless, sunrays fall perpendicularly upon the shoot, Q = 420 W-m~2. Arrows indicate the moment of enclosing the shoot into the chamber. At the moment indicated by the asterisk, the stirring of air inside the chamber is stopped.
	Fig. 3. A record of gas exchange measurements of three intact Norway spruce shoots (I, II and III). For explanation see the text.
	Рис. 1. Хроматограмма аутентных фосфорных эфиров. Г6Ф глюкозо-6-фосфат, 1 1Ф глюкозо-1-фосфат, Ф6Ф фруктозо-6-фосфат, Ри5Ф рибозо-5-фосфат, ДАФ дигидроксиацетонфосфат, ФГК 3-фосфоглицерат, ФЕП фосфоенолпируват, ФДФ фруктозо-1,6-дифосфат, РуДФ рибулозо-1,5-дифосфат.
	Рис. 2. Хроматограмма разделения продуктов 11-минутного стационарного фотосинтеза в 0,03% »4СОо при различных концентрациях кислорода и интенсивностях света: I 21% 02, 30 мВт-см—2; 2 1,5% 02, 30 мВт-см~2; 3 21% 02. 3 мВт-см-2; 4—1,5% 02, 3 мВт-см-2. Глиц глицерат, Мал малат, другие обозначения см. рис. 1.
	Рис. 3. Хроматограммы разделения продуктов кратковременных экспозиций в 14СОг. Экспозиция после стационарного фотосинтеза на воздухе при насыщенном свету: А— па свету (35 мВт-см-2) в 0,9% 14С02 0,5 с (/) и1 с (2); Б— в темноте в 0,9% ‘4СO2 0,5 с (5) и 2 с (4).
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	Joon. 2. Pärandatud kloroplastmutantsus kartuliseemikul ’StsN4scs9’.
	Untitled
	Untitled
	Рис. 3. Зависимость коэффициента биологической концентрации от величины ионного радиуса элемента. 1 Ах, рассчитанные относительно содержания элемента в литосфере (Краткий..., 1970), 2 среднее значение Ах культурных растений, рассчитанное по отношению к содержанию элемента в почве (наши данные), 3 среднее значение Ах дикорастущих растений на рекультивированных отвалах фосфоритового карьера Маарду (наши данные).
	Рис. 4. Относительное содержание элементов первой группы периодической системы в органах растений (ОСОР): 1 в хвое сосны А (Pinus silvestris) по отношению к ветвям (карьер Маарду); 2 то же для проб с рекультивированных отвалов карьера Маарду (в среднем), 3 то же для проб из Мустамяэ (в среднем), 4 в ячменном зерне по отношению к соломе, 5 в зерне озимой пшеницы, 6 в наземных частях растений (разнотравье) по отношению к корням (Перельман, 1961), 7 в хвое ели по отношению к ветвям (Перельман, 1961), 8 в ветвях ели по отношению к стволу (Перельман, 1961), 9 в стволе ели по отношению к корням (Перельман, 1961).
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