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ANALYSIS OF THE LIVING STATE OF CENOPOPULATION OF
POLYCENTRIC BIOMORPH POA ANGUSTIFOLIA L.

© 0. Kuznetsova

For studying the living state of cenopopulation of polycentric biomorph it was offered to use the method of cor-
relative analysis and asymmetry of vegetative signs of Poa angustifolia L. The received data demonstrated that
the most informative indicators are the generalized correlation coefficient and unsymmetrical factor. The use of
received criteria allows define the living state of vegetatively movable specie at only the single research
Keywords: living state, cenopopulations of polycentric biomorphs, vegetative signs of Poa angustifolia L.

s uBuenHs Jcummeso20 Cmany YeHononyaayii noaiyenmpuunoi 6iomopgu 0y10 3anponoHo8aHO GUKOPU-
CMAaHHsL Memo9dy Koperayiuno2o ananizy i acumempii eecemamuenux ozuax Poa angustifolia L. Ompumani oani
noxazanu, wjo Haubinbul IHGOPMAMUSHUMU NOKAZHUKAMU € V3a2anibHeHull Koeiyicum kopeaayii i Koegiyicum
acumempii. Bukopucmanms ompumanux kpumepiie 003601ums GUHAYAMU JHCUMMEGUT CIAH 8e2eMAaMUBHO py-
XOMO020 8UOY 8Ce NPU OOHOPAZ0BOMY OOCHIONCEHHT

Knioueswie cnosa: sicummesuii cman, yenononyaayii noniyenmpuynocmi 6iomopgh, eecemamugni osnaxu Poa

angustifolia L.

1. Introduction

The revelation of indicative signs and methods that
allow define the vitality of vegetable population and make
the prognosis of its development and so of the whole phy-
tocenosis was always an important task of ecology.

Morphologic structure of the plant is a united sys-
tem of interconnected organs and its elements. The study
of internal connections between the separate organs is
important for solving many theoretical and practical
problems of ecology and phytocenology [1]. Internal
connections in biological objects can define the degree of
its correspondence to the concrete ecotope and the living
state of organisms [2]. The prevalence of the high posi-

tive connections among the functionally important signs
demonstrates the certain coordination in morphogenesis,
in functioning and development of individuals, the fit-
ness to ecotope conditions; its lack can indicate the disin-
tegrative processes and be an early diagnostic signal of
destructive phenomena [3].

2. Analysis of literature data and the statement
of the problem

Among the methods of defenition of the living
state of cenopopulations the scientists of the previous
century often used an analysis of aged groups [4-7]. The
modern scientists pay attention to the same method [8—
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12]. The use of this method at studying the species of
polycentric biomorph is impossible because of intensive
vegetative reproduction of these plants by the plagio-
tropic system of sprouts. At the same time the one indi-
vidual divides in several clones — independent organisms
at the certain distance from each other. In thick grass
such plants can sprout in ecotope of other individuals
forming an extremely complicated interlacement. In the-
se circumstances it is very difficult to separate the con-
crete organisms in vegetable group in most cases it is
impossible especially in number that is necessary for re-
liable statistical analysis.

That is why at studying vegetatively movable
plants the main elementary and count unit is partial bush
or sprout but not an individual [13-15]. The study of
sprouts in such cenopopulations was often used especial-
ly for study of dynamics of grass density and its reaction
on agrotechnical arrangements. It was not used for an
analysis of the living state. At least such information is
absent in literature that we used. There are many im-
portant signs that characterize vegetative sprout of cere-
als: the height of sprout, its length, the width of laminas
and other but there was not observed the one the most in-
fluential sign.

3. Aim and problems of research

Considering the aforesaid the revelation of diagnos-
tic and prognostic indicators of the living state of plagio-
tropic plants on example of vegetative sprouts of the bunch
cereal Poa angustifolia L. became the aim of research.

For attending the set aim there were solved the
problems of the search of the most informative sings of
vegetative sprout and methods of definition of vitality
stage of vegetatively movable cenopopulation at the sin-
gle receipt of values.

4. Materials and methods of research

The next signs were taken for the research: height
of sprout, length and width of each leaf, its number. On
these parameters there were count the reserve of leaves
length, the mean leaf width and an area of leaf surface.

Vegetative sprouts of the cereal Poa angustifolia L.
were removed from the four ecotopes with different condi-
tions: 1) from the plot of steppe virgin land situated in pla-
kor conditions on the top of the right bank of dividing plat-
eau of the river Samara in Dnepropetrovsk region (variant
“steppe™); 2) from horizontal plot in parietal conditions of
the right bank of mentioned river (variant “meadow parietal
grass”); 3) from the lawn of the central part of the botanical
garden of Dnepropetrovsk national university (variant
“lawn”); 4) among the cereal-forbs grass in south-western
part of the same botanical garden near to the work plot (var-
iant “meadow grass of botanical garden”).

On each test area were taken 100 vegetative
sprouts of cereal Poa angustifolia L. on the random basis
in first two days of July during three years. All studied
signs were sequentially compared with each other on the
method of correlative analysis [16] and its dynamics was
studied. Characteristics of cenopopulation vitality were
evaluated on the mean weighted correlation coefficient
and unsymmetrical factor.

5. The results of researches

In the first year of research vegetative sprouts had
almost similar initial mean weighty correlation coeffi-
cients: in variant “steppe”- Rmean=0,51, in variant
“meadow parietal grass” — Rmean=0,53, in variant
“meadow grass of botanical garden” — Rmean=0,52, in
variant “lawn” — Rmean=0,41. In the last variant the mov-
ing of grass brought principal corrections in detected regu-
larity that is why an initial coefficient is differ (Table 1).

Table 1
The mean correlation coefficient (R) of signs of vegetative sprouts of Poa angustifolia L. in different ecotopes
Ecotopes
Sign «meadow parietal «meadow grass of
«steppe» - «lawny
grass» botanical garden»
1% year of research. Mean correlation coefficient (R)
Sprout height 0,58 0,61 0,60 0,43
Leaves length reserve 0,66 0,66 0,64 0,53
Length of the leaf 2 0,54 0,58 0,55 0,45
Leaves number 0,31 0,27 0,26 0,27
Mean leaf width 0,26 0,35 0,40 0,22
Leaf surface area 0,71 0,70 0,68 0,57
Mean coefficient of all signs (Rmean) 0,51 0,53 0,52 0,41
2 year of research. Mean correlation coefficient (R)
Sprout height 0,60 0,59 0,53 0,47
leaves length reserve 0,69 0,65 0,61 0,58
Length of the leaf 2 0,53 0,45 0,52 0,39
Leaf number 0,33 0,34 0,26 0,29
Mean leaf width 0,29 0,32 0,28 0,26
Leaf surface area 0,70 0,68 0,56 0,58
Mean coefficient of all signs (Rmean) 0,52 0,50 0,46 0,43
3 year of research. Mean correlation coefficient (R)
Sprout height 0,61 0,55 0,45 0,50
Leaves length reserve 0,68 0,60 0,57 0,60
Length of the leaf 2 0,50 0,47 0,46 0,37
Leaf number 0,33 0,23 0,21 0,36
Mean leaf width 0,31 0,24 0,29 0,25
Leaf surface area 0,69 0,67 0,55 0,60
Mean coefficient of all signs (Rmean) 0,52 0,46 0,42 0,45
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In the sequel the changes caused by the range of
certain factors that defined the state of studied cenopopu-
lation were retraced in correlated pleiads of every eco-
tope. These processes were caused by the next phytody-
namic phenomena that are specific for every variant of
discussed experiment.

1. Variant “steppe”. On this plot the population
of angustifolia L. is on the stage of ripeness with stable
definitive development. In the years of research this
specie functioned as a co-dominant of phytocenosis
with typical representatives of steppe. Its participation
in grass composition was not changed during the years
of research.

2. Variant “meadow parietal grass”. The popula-
tion of Poa angustifolia L. is at the beginning of regress
now. During the years of research this specie passed
from the state of dominant to the status of co-dominant
together with quick grass (Elytrigia repens (L.) Nevski).

3. Variant “meadow grass of botanical garden”.
The population of Poa angustifolia L. is at the high point
of regress. Within 3 years this specie passed from the po-
sition of dominant to the category of secondary specie.
The quick grass (Elytrigia repens (L.) Nevski) occupied a
predominant position.

4. Variant “lawn”. The regular mowing creates the
favorable conditions for progressive development of Poa
angustifolia L. This specie appeared here independently and
gradually passed from the secondary position to the role of
co-dominant of phytocenosis and consequently the popula-
tion is at the middle of the stage of invasion (formation).

Just these differences caused the corresponding
dynamics of morphometric signs of sprouts and changes
of its interconnections. The calculations demonstrated
that in the variant “steppe” the mean weighty correlation
coefficient of vegetative signs (Rmean) changed less than
other variants during 3 years — by 0,01 unit (Table 2).

Table 2

Changes of the mean correlation coefficients (R) among the signs of
vegetative sprout of Poa angustifolia L. during 3 years

Mean correlation coefficients (R) of vegetative signs Changes of inte-
Leaf Leaf length Leaf gral indicator of
Ecotope surface igirort:tt reserve I&?:?ggfog number in vbﬁiL correlated pleiad,
area g (amount) sprout Rmean
«Lawn, Invasion stage 0,03 +0,07 +0,07 -0,08 +0,09 +0,03 +0,04
«Steppey, normal pop- | 5 | 1003 +0,02 0,04 +0,02 | +0,05 +0,01
ulation
«Meadow parietal
grassy», the beginning -0,03 -0,06 -0,06 -0,11 -0,04 -0,11 -0,07
of regress
«Meadow grass of bo-
tanical gardeny,
The high point of re- -0,13 -0,15 -0,07 -0,09 -0,05 -0,11 -0,10
gress

An invariability of integral indicator of correlated
pleiades (Rmean) became the one of more typical deter-
minative signs of population vitality. Its stability demon-
strated that the population is in conditions of ecologic
correspondence and has a “normal” status.

The mowing of the “lawn” favored the reverse —
integrative phenomena. The narrow-leaved bluegrass
gradually approached to genetically caused morpho-
logical proportionality relative to the vegetative sprout
as an elementary structural unit of population. The
mean coefficients of population did not reduce but in-
creased here within 0,03-0,09 for 3 years. The connec-
tions of the second upper leaf were an exception. It
can be explained by its high position in the grass and
consequently the greatest portion of cut part at “cut-
ting off” the lawn.

In variants “meadow parietal grass” and “meadow
grass of botanical garden” the loose layer of live and died
leaves and stems mass was accumulated on the soil sur-
face, it hold the moister so favored the development of
moisture-loving co-dominant of quick grass and inhibi-
tion of the dominant narrow-leaved bluegrass. Probably
that is why the processes of disintegration of cenopopula-
tion of bluegrass started. On the “meadow parietal grass”

the general decrease of integral indicator of correlated
pleiad R mean is 0,07 units, on “meadow grass of botani-
cal garden” — 0,10 units (table 2).

The study of changes in correlated pleiad in sys-
tem of vegetative sprout demonstrated the clear quantita-
tive markers in conditions of the state of population of
Poa angustifolia L. in its development. The more in-
formative one is the mean correlation coefficient Rmean
on all indicators for every variant (tablel). Its stability
testifies that the studied population is at the stage of the
“normal” development. At “invasive” stage this indicator
increases, in “regressive” one — decreases.

The mentioned structural changes of vitality of
studied cenopopulations were proved by an analysis of
the symmetry of the same vegetative signs. The dynam-
ics of unsymmetrical factor demonstrated that the “nor-
mal” population — “steppe” was characterized by the sta-
ble Asmean that changed during three years respectively:
0,34; 0,33; 0,33. An “invasive” population — “lawn” was
determined by the gradual decrease of Aspean: 0,45; 0,41;
0,38, “regressive” population — variants “meadow parie-
tal grass” and “meadow grass of botanical garden” — by
the gradual increase of Aspyean respectively on variants
and years: 0,55; 0,59; 0,62 u 0,53; 0,62; 0,75 (Table 3).
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Table 3
The dynamics of unsymmetrical factors (As) among vegetative signs of
the sprouts of Poa angustifolia L. of the different populations
Ecotope
Indicator «steppes «meadow parietal | «meadow grass of botani- «lawny
grass» cal gardeny»

1 year of research. Unsymmetrical factor (As)
Sprout height 0,15 0,54 0,51 0,25
Leaf length reserve 0,62 0,84 0,35 0,43
Length of the leaf 2 0,20 0,51 0,96 0,46
Leaf number 0,06 0,34 0,53 0,45
Mean leaf width 0,51 0,16 0,11 0,28
Leaf surface area 0,63 0,92 0,74 0,81
Mean coefficient of all signs (AS mean.) 0,34 0,55 0,53 0,45

2 year of research. Unsymmetrical factor (As)
Sprout height 0,17 0,34 0,23 0,28
Leaf length reserve 0,59 0,41 1,02 0,37
Length of the leaf 2 0,15 1,32 0,70 0,48
Leaf number 0,05 0,04 0,73 0,36
Mean leaf width 0,64 0,43 0,16 0,25
Leaf surface area 0,37 0,98 0,85 0,74
Mean coefficient of all signs (AS ean) 0,33 0,59 0,62 0,41

3 year of research. Unsymmetrical factor (As)
Sprout height 0,14 0,49 0,68 0,25
Leaf length reserve 0,51 0,78 1,03 0,26
Length of the leaf 2 0,22 0,62 0,99 0,53
Leaf number 0,11 0,21 0,61 0,32
Mean leaf width 0,58 0,65 0,40 0,14
Leaf surface area 0,41 0,73 0,87 0,79
Mean coefficient of all signs (AS mean) 0,33 0,62 0,75 0,38

6. Discussion of the results

Taking into account the similar initial integral cor-
relation indicators in different variants (Rmean=0,51—
-0,52) and its stability for different years on the steppe
plot (Table 1) it can be assumed that the critical value of
generalized correlation coefficient of the signs of vegeta-
tive sprout of perennial cereal of polycentric biomorph is

0,5. Its decrease (from 0,5 to null; n — 0) signifies disin-
tegration and regressive state of population, an increase
(to coefficient 0,5; n — 0,5) — an invasive stage and for-
mation of specie in the limits of growth.

The received information allows construct the di-
agnostic table based on correlation coefficient and un-
symmetrical factor ratio (Table 4).

Table 4

The criteria of living state (stages of development) of cenopopulation
Poa angustifolia L. on morphological signs of vegetative sprouts

. Mean coefficient of correlated pleiad, Mean unsymmetrical factor of quantita-
State of cenopopulation L0
Rmean tive signs of sprout, Asyean
Invasive <0,50 0,35-0,50
Normal 0,50-0,60 <0,35
Regressive <0,50 >0,50

The lack of such scientific works that use the
method of correlated pleiades at studying an age state of
vegetable populations at least in literature we know does
not give a possibility to compare the received results with
other ones. That is why taking into account the initial in-
tegral indicators in different variants of research it can be
assumed now that the decrease of generalized correlation
coefficient of the signs of vegetative sprout of perennial
cereal of polycentric biomorph signified the beginning of
disintegration. The high amplitude of growth of this indi-
cator demonstrates the regressive state of population and
an absence of ecological correspondence to the sprouting
conditions. The stage of regressive state of the population
corresponds also to an increase of the mean unsymmet-
rical factor among vegetative signs. On the contrary an

14

increase of the mean correlation coefficient and decrease
of unsymmetrical factor testifies an “invasion” of the
specie into community. The “normal” state of cenopopu-
lation has the both stable indicators of correlated pleiad
and of an asymmetry.

7. Conclusions

The use of such criterion allows define the living
state of cenopopulation of polycentric biomorph (the
stage of its development) already at the single receipt of
the values given in the table 1. This method considerably
widens the possibilities of bio-ecological researches at
least for herbaceous plagiotropic plants and increases an
“efficiency index” of scientific work in the field conditions.
It is quite possible that the given criteria can differ from the
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other ones that will be received at studying the other species
of plants or the same plants but in the other conditions. But
the new assessment of values, its corrections and ecological
conclusions are possible only at accumulation of the certain
number of relevant information.
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