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ABSTRACT: In two forest phytocoenoses of the Biaiowie~-
2a National Park populations of annual species Impatiens
noli-tangere have been investigated. It has been observed
that the size of cotyledons of seedlings decides about
the survival, biomass production during the ontogenetic
cycle, diaspore production and the competitive force of
an individual. All these characters attain higher values
in plants from seedlings with large cotyledons than from
those with small cotyledons. Similar are the relations
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amined: oak-hornbeam forest and swampy alder forest.
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1. INTRODUCTION

Seeds have a genetically coded period and type of state of re=-
pose, time and ability of germinate, and also vitality. But these
characters undergo environmental modifications depending on such
factors as: temperature, moisture, light and fertility of habitat.

Seed germination and formation of seedlings belong to signif=
icant factors deciding about the final number of population of a
given species in a specific environment. This is so, because the
mortality in these early stages of ontogenesis is wusually the
highest. Several investigations have been carried out on the me-
chanisms of controlling the density of seddlings, influence of
biotic and abiotic factors on their survival, formation by juve-
nile individuals of their future spatial pOpulatiOn structure
(Harop er and White 1970, S'ymondides 1974, 1979,
Wilkon-Michalska 1976), on competition phenomena in
the earliest stages of ontogenetic deveiopment (Zarzyeckid
1968) .

It is also known that the size of the seed determines the
size of seedling. It also affects the increase rate of assimila-
tion area and biomass increment (B 1 ack 1956). The size of
the seed reflects thus its abundance in reserve substances, which
are the main food source for the growing plant during germination.
‘Independent existence of a seedling starts from the moment it ap-
pears on the soil surface and the cotyledons develop, which when
turning green become the photosynthetizing organs (P Ot ap=-
c zy k 1971). The surface area of this assimilation aree may de-
cide about the survival of seedlings. This dependence has been
proved for seedlings of Caltha palustris L.: survival of seed-
lings with large cotyledons was 80%, whereas those with small co-
tyledons = only 20-30; (Fa 1 it s k a 1977).
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The aim here is to determine the effect of the size of cotyle-
dons on the morphological-physiological characters of an adult in-
dividual. It has been also investigated to what extent the size
of cotyledons of seedlings affects successive stages of ontogene-
sis, life span of a given individual, size of generative reproduc-
tion. A question has been asked whether having information about
the seedling growth it is possible to determine the future impor=-
tance of an individual in the pdpulation.

For this purpose the Impatiens noli-tangere population has
been chosen. It should be given special attention because it is
one of the ,few annual species of the herb layer in forest ecosys-
tems of the Bialowieza National Perk. Studies on Impatiens noli-
-tangere population are carried out in order to determine the me-=
chanisms which allow these plants for the co=-occurrence with per-
ennials -~ main herb layer components. Perhaps the differentiation
in the seedling stage is a kind of adaptation, thanks to which Im=
‘patiens noli-tangere population is not driven out from the herb
layer of complex forest ecosystems by perennials.,

2. AREA, METHODS, MATERIAL

The studies were conducted during the vegetation season be-
tween May and July 1980 on constant research areas in the Biaio =~
wieza National Park. Within the phytocoenosis of oak=hornbeam for-
est (Tilio=Carpinetum stachyetosum Traczyk 1962) and swampy alder
forest (Circaeo-Alnetum Oberdorfer 1953) 10 squares, 1 m X 1 m,
were chosen for detailed analyses. When the seedlings of Impat=-
iens noli-tangere appearad_(second half of May) their numbers
were determined for each square and cartograms of position of par-
ticular plants in the scale 1 : 10 were made. Seedlings were then
counted every 10-15 days, depending on the duration of particular
development stages of Impatiens noli-tangere.

According to the size of cotyledons all seedlings were divid-
ed into two classes: seedlings with small cotyledons (59 mm in
length) and with large cotyledons (10-14 mm in length).

Out of all experimental squares, pairs were chosen with si-
milar numbers of Impatiens noli-tangere seedlings. On one square
from each pair all aboveground parts of plants of the accompany-
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ing species (weeded plots) were removed systematically during suc-
cessive observations; on the other square the herb layer consis-
ting of perennials was left untouched (unweeded plots). On each
square 20 seedlings with small and large cotyledons were marked
at random (May 24). On the same day 50 seedlings with small and
large cotyledons were collected at random in the vicinity of re=-
search areas of both phytocoenoses of oak~hornbeam forest and
swampy alder forest, |

In the following observations the number of marked Impatiens
noli-tangere individuals were recorded with consideration to par-
ticular stages of plant development. These data were used to plot
curves of individual survival in both phytocoenoses.

The next group of 50 plants were collected in the juvenile
stage (June 13) and these were plants which grew from seedlings
with small and large cotyledons marked on the weeded and unweeded
plotse.

The stage of generative maturity = dissemination of seeds by
Impatiens noli-tangere plants (July 16) was assumed as the stage
determining the final number budget. Again 50 plants grown from
seddlings with small and large cotyledons were collected from
among the remaining marked individuals on plots in the oak=horn-
beam forest and in the alder swampy forest.

In order to compare the characteristics of plant habit in SUC =
cessive stages of individual development (seedling, juvenile in-
dividual, generatively mature plant) for all plants the height
and length of the root system were given with an accuracy to 1 mm,
the size and number of leaves, number of ramifications. Also the
fresh weight was given with an accuracy to 0.001 g. The numbers
of cleistogamic flowers, ovaries of fruits, ripe fruit and seeds

were assumed as a measurement of individual reproduction.

For seedlings and generatively mature plants the home range
has been also determined, which is understood as an area delimi-
ted by the "crown"™ vertical projection. The aboveground part of
planf projection used as a measure of home range is due to the
fact that the root system of the species examined is poorly deve=-
loped. Its weight is hardly 10;) of the weight of the whole indivi-
dual (Falencka 1981)., In the seedling stage the home
range was the area of an ellipse delimited by vertical projection
of cotyledons, whereas in the plant stage - a circle of a diame=-
ter of the plant "crown"” span. |
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The significance of differences among mean values of charac~
teristics of the habit and reproduction of plants from seedlings
with small and large cotyledons was determined using Student t-
test at a significance level 0.05.

S« RESULTS

The results show that in successive stages of the ontogenesis
of Impatiens noli-tangere the values of all characters are lower
for individuals from the class with small cotyledons than for
plants from the class of large cotyledons; these differences are
statistically significant, sometimes several-fold (Table I). This
regularity characterizes both the phytocoenosis of the oak-horn-
beam forest and‘'that of the swampy alder forest. When comparing
the results from three dates of plant collection, and thus the
successive development stages of Impatiens noli-tangere, it has
been determined that in the ontogenesis the most dependent on the
size of cotyledons are: height and fresh weight of an individual.
The latter depends directly on the number and size of leaves.
Whereas the length of root system of an individual is the least
dependent on the size of cotyledons (Table Xie

The presence of perennials accompanying Impatiens noli-tange-
re affects its quantitative contribution to the herb layer and
the survival of plants from this species. According to Figure 1
in May the contribution of Impatiens noli-tangere to the phytocoe-
nosis of oak-hornbeam forest is 16.3%, whereas in the swampy al=-
der forest it is 50%, i.e., three times higher. In the stage of
fructification and seed dissemination Impatiens noli-tangere cov-
ers 35% in the phytocoenosis of the oak-hornbeam forest and 61 .2%
in the phytocoenosis of the swampy alder forest,
| When removing the aboveground parts of accompanying peren-
nials, higher survival of Impatiens noli-tangere from the class
of small cotyledons has been recorded. This dependence is charac=-
teristic both of the phytocoenoses of the oak-hornbeam forest and
the swampy alder forest (Fig. 2). On the weeded plots in the oak-=
~hornbeam forest the survival is significantly higher (79%) than
on unweeded ones (67%). In the swampy alder forest these values
are: 815 on Qseded plots and 62§ on unweeded plots.




Table I. Characteristices of Impatiens noli-tangere individuals in different stages of ontogenesis
Presented are mean values and standard deviations

Small cotyledons Large cotyledons

stage brgcter:: . oak=hornbeam | swampy alder | oak-hornbeam | swampy alder
forest forest forest forest

height (mm)

Development

52.8 + 12.1 58.9 + 14,2
Seedling fresh weight (g) 0.036 + 0,017 0.141 + 0.090
length of root sYstem(mm) 29,6 10.9 33.4 + 15.4
height (mm) 234.4 + 42.1
fresh weight (g) 1.316 &+ 0.729
length of first psair
Juvenile agngth ot {mm§ 28,3 4 642
breadth of first pair
of leaves (mm 225 £ 5.1
height (mm) &+ 430.2 + 90.1
fresh weight (g) + 2,026 + 1.157
Generative | Number of leaves * 45,9 + 16.1
number of fruit ovaries + 13.6 + 5.9

number of ripe fruit

4+ I+

number of seeds per plant

8cT

e)oueTed 23ezJobyen
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Fig. 1. Contribution of species accompanying Impatiens noli-tan -
gere in the herb layer | i
1 - Anemone nemorosa L., 2 - Impatiens noli-tangere, 3 =~ Stel-
laria nemorum L., 4 - Asperula odorata L., 5 - Stachys silvatica
L., 6 = Urtica dioica, L., 7 - Stellaria holostea L., 8 - Ficaria
verna Huds., 9 - Dentaria bulbifera L., 10 - other species contri-

buting less than 5%, 11 - Cardamine amara L., 12 - Chrysosplenium -

alternifolium L., 13 - Aegopodium podagraria L., 14 = Galeobdolon

———

~luteum Huds,, 15 - Geranium robertianum L,

The survival of plants from the class of large cotyledons 1is
higher than of individuals from the class of small cotyledons. It
is almost complete in both phytocoencses and insignificantly var=-
iable on weeded and on unweeded plots (Fig. X

It has been also checked to what extent the size of cotyle=
dons of a seedling is responsible for the assimilation surface
area in the course of ontogenesis. The assimilation surface area
of seedlings is the size of their cotyledons, whereas for juve=-
nile individuals - the surface area of the first pair of leaves.
‘The comparison shows that during individual development the dif-
ferences in the assimilation surface area between plants from the
class of small and large cotyledons, increase. And so: in the se-

9 — Ekol. pol, 31, 1
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edling stage this surface area in the class of small cotyledons

is 0.96-1,.10 cmz, in the class of large cotyledons 2.60«2.82 cmz.

In the stage of juvenile individual the assimilation surface area
of plants from the class of small cotyledons is 1.72-1,93 cmz.

and from the class of large cotyledons 2.56=5,85 cm2 (Table 5 P
Seedlings and juvenile indi-

Jilio -Carpinetum stachyetosum viduals growing in the phytocoeno~

10— sis of the oak-hornbeam forest
e and swampy alder forest do not
801 differ basically in the size of

70 - assimilation surface area. Only

6 - plants from the class of large co-
50 tyledbna in the juvenile stage

oy | : have this surface area bigger in
%} the swampy alder forest than in
.g et aiit the oak=hornbeam forest (Table II)
(§;ma_ Biomass of plants is another
90 - character depending strictly on
80 + the size.of cotyledons of the se-

70 | edling from which the plants deve-
60 | - lope In the seedling stage the
40 - ~ differences in the biomass weight
24;{@ /z"lJme - ]1”/ between individuals with small

Dote v end large cotyledons are 2-3-fold,

whereas in the stage of genera-

Fige 2« Curves of Impatiens 1
noli-tangere populE?§EE_EEF_ tively mature plants these differ

vival ences are even 10-fold.

Individuals from seedlings A
with emall notyledone: & = The influence of different en
on unweeded plots, b = on vironmental conditions in the swam-
weeded plots; plants from Shas .
sdedlings-with Large coty= py alder forest and in the oak~hor
ledons: ¢ - on weeded plots, nbeam forest on the weight of

d - on unweeded plots plants from the class of small co-

tyledons becomes visible in the

stage of generatively mature individuals: biomass of plants = from
the swampy alder forest in three times higher than in the oak-horn-
beam forest (Table II). Individuals from the class of large cotyle-
dons weigh more in the swampy alder forest during the ontogenesis
In the juvenile stage they weigh three times more, and in the
stage of generatively mature plants they weight five times more as
compared with individuals from the oak-hornbeam forest phytocoeno-
sis., This is undoubtedly due to the considerable difference in the


https://2.56-5.85
https://1.72~1.93
https://2.60~2.82
https://0.96-1.10

Table II. Assimilation eurféco area and biomass of individuals of Impatiens noli-tangere
Presented are mean values and standard deviations. UW = unweeded plots, W - weeded plots

Small cotyledons Large cotyledons
Devg%:gzent Character 4 7
oak~hornbeam forest swampy alder forest oak~hornbeam forest swampy alder forest
““51“11“‘if"m§§" 1,10 + 0.28 0.96 & 0.42 2.60 + 0.62 2.82 + 1.10
Seedling face area (c g T o . . «60 ¢+ O. 82 + 1.
fresh weight (g) 0.036 + 0,017 0.044 3 0,036 0.106 + 0.036 0.141 + 0,090
uw w uw Uw w Uw W
aﬂaimila‘if" 2Yr=| 1.83 + 0.80 | 1.77 + 0.60 | 1.72 + 0.67 | 1.93 + 1,10 | 3.07 & 2.54 | 2,56 + 0.75 | 5.85 & 2,86 | 4.72 & 1.65
T face area (cm®)
fresh weight (g) |0.149 + 0.090 | 0.118 + 0,051 | 0.127  0.060 | 0.162 + 0.,120| 0.512 + 0.420 |0.383 + 0.188 | 1.620 + 0.830 |1.010 + 0.560
number of leaves 16.3 + 4.4 15.2 v 4 3.8 19.4 h 4 7 4 20,4 + 58 335 # 9,9 28,0 + 10.3 53-4 & 17 .0 38.3 + 15.2
Generative
fresh weight (g) 0.042 + 0,030 | 0,039 + 0,019 | 0.129 + 0.106 0.2{4 + 0.192| 0,561 + 0,479 |0.3206 % 0.030 | 2.467 + 1.326 |1.584 + 0,945
1

suopeTAloo JO ©2TS 9yl Jo 1%ej4je 8yl

el
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number of leaves, which is higher in the swampy alder forest (12-
-82)_than in the oak=hornbeam forest (8-44). Furthermore, the re-
moval of aboveground parts of plants from accohpanying species
has increased the biomass anly for plants from the class of small

cotyledons and only in their stage of generative méturity.This de=

pendence has been observed only in the phytocoenosis of the swam=-
py alder forest (Teble II). The studies have shown that the size
of cotyledons of seedling affects the generative reproduction of
an individual. Individuals from the <class of small cotyledons
have a twice lower number of fruit ovaries and of ripe fruit than
individuals from the class of large cotyledons in both  phytoco-
enoses examined (Table III ). The number of seeds in the oak-horn-
beam forest per plant from the class of small cotyledons is twice
lower than for an individual from the class of large cotyledons.
In the swampy alder forest individuals from thg class of small
cotyledons produce three times less seeds than individuals from

the class of large cotyledons (Table III ).
In individuals from both classes of size of cotyledons in the

cak=hornbeam forest and in the swampy alder forest there are no
differences in the generative reproduction between weeded and une-
weeded plots. ,

In formation of the spatial structure.of the population the
home range of particular plants is of decisive significance. In
the seedling stage measurements of the home range of Impatiens
noli-tangere have shown that seedlings from the class of small co-
tyledons have over twice smaller home range than seedlings from
the class of large cotyledons. This dependence characterizes both
phytocoenoses examined: oak=hornbeam forest and swampy alder
forest (Table IV). Because of the persistent and increasing dur=-
ing the ontogenesis difference in values of characters examined
for plants from the class of small and of large cotyledons, it
has been checked whether it is the same with the size of home
range. In the stage of generative maturity, it has been found,
that the home range of individuals from the class of small coty=-
ledons is four-five times smaller than for individuals from the
class of large cotyledons in the oak-~hornbeam forest and the swam-
py alder forest (Table IV). It is worth indicating that the home
range has increased between the seedling stage and the generative
maturity stage for plants from the clags of small cotyledons in
the oak-hornbeam forest as much as 40 times and in the swampy
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Table III. Generative reproduction of Impatiens noli-tangeré'on unweeded (UW) and weeded plots (w)

M

Presented are mean values and standard deviations '

= s e = bt ey - e et _____._———-———-——-—#—_—-_—_—_

Small cotyledons Large cotyledons

oak-hornbeam forest|swampy alder forest |oak-hornbeam forest swampy alder forest

Parameters

Number of
- fruit
ovaries

Number of
ripe
fruit

suopeTAl09 10 82Ts 9yl jO0 31081j}8 8yl

Number of
seeds

12 *
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Table IV, The home range of Impatiens noli-tangere
Presented are mean values and standard deviations

= e - _ b
Small cotyledons Large cotyledons o
2 g - 5 o
HORe (range (cm ) oak-hornbeam swampy alder oak-=hornbeam swampy alder -
forest forest forest forest m
®
_ . T
Seedling stage 1.10 + 0,23 0.92 + 0,38 257 + 0,59 2.74 + 1.09 of
3
e e Zeueadl o o
S
| — | o

Generative stage | 45.5 + 10.1 9362 + 19,32 | 227.9 + 70,65 242.,5 + 101,85

£2 R T
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lilio- Carpinetum Slachyetosum Gircaeo - Alnetum
Juvenile stage
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Generative stage
b)

&75-700
526-560
501-525
476-500
451-471
426-450
401-425
J76-400
J51-375
326-350
J01-325
276-300
251-275
226-250
201-225
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Fige 3. Height | differentiation of plants from seedlings with

small cotyledons (a) and plants frop geedlings with large cotyle-.
dons ?b?

Not hatched areas - unweeded plots, hatched areas - weeded p10ts

alder forest 60 times. For individuals from the class of large co-
tyledons the home range has increased 86-89 times in both phyto-
coenoses. On the basis of these data it can be assumed that the
home range of generatively mature plants is already determined in
the seedling stage by the size of cotyledons.



ible V. The size of Impatiens noli-tangere individuals (in mm) on unweeded (UW) and weeded (W) plots
Presented are mean values and standard deviations

Small cotyledons Large cotyledons
| Development 1
stage
oak~hornbeam forest swampy alder forest oak=hornbeam forest swampy alder forest
T 3 . 23 T v
uw w Uw w UW W Uw W
+ e ——— e el
W .
Juvenile 109.9 + 18,0 | 96.7 + 9.9 |(127.8 + 20.4 | 115.8 + 26.5 | 133.7 + 25.6 | 134.,4 + 26,8 | 262.0 + 45,0 [206.,7 + 39.1
ESES | w T 7 |
Generative 143.8 + 36.7 [127.0 + 26.0 | 201.4 + 57.6 | 210.2 + 55,9 | 212.2 + 43.5 | 207.4 + 58,1 | 467.8 + 89,6 |392.6 + 90,5
I- - . i ! I— |

a5

S ———
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~ The size of an Impatiens noli-tangere individual 1is a charac-
ter most modified by plants of accompanying species in- the herb
layer. The height of plant in the seedling stage is, similarly as
other characters discussed, lower for individuals from the class
of small cotyledons than for individuals from the class of large
cotyledons. This regularity remains such during the entire pro-
cess of ontogenésis. Seedlings from both classes of size of coty-
ledons are higher in the oak-hornbeam forest phytocoenosis than
in the swampy alder forest phytocoenosis. Juvenile individuals
from both classes of size of cotyledons are higher in the phyto-
coenosis of oak-hornbeam forest as compared with the swampy alder

forest (reverse to the seedling stage). It is worth pointing out

that in individuals from the class of small cotyledons in the oak=-
-hornbeam forest phytocoenosis the plants are higher on weeded

plots. And higher plants in the swampy alder forest phytocoenosis

are from unweeded plots (Fig. 3). It should be pointed out that

the variability range of plant height on unweeded plots, especial-
ly for plants from the class of large cotyledons, is much broader

than within the weeded plots. This dependence is especially visi-

ble in the swampy alder forest phytocoenosis (Fig. 3 ).

In the stage of generative maturity higher height values are
maintained rather for individuals from both classes of size of
the cotyledons in the swampy alder forest phytocoenosis than in
the oak-~hornbeam forest phytocoenosis (Table V). On unweeded
plots in the swampy alder forest the height of individuals incre-
ases by 809 only in plants from the class of large cotyledons as
compared with the analogous ones on the weeded plots.

4, DISCUSSION

The differentiation in size of plants growing from seeds is
the result of both genetic and environmental conditions (s o1 b=
rig and Sandr a 1980). But is it difficult to divide the
direct influence of these conditions in a given ecosysten.

It is known that genetic conditions decide to a considerable
extent about the survival and size of an individual, and that
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less developed plants are first to die in the environment (M O
roxzow 1953,:: 8w k- a ¢ e v 1953). Many studies indicate al-
so that the earlier the seedling appears the greater its chances
of survival and for production of offspring (M OIF O8O0 W, 11953,
Sukacev 1953, Har per 1977). This dependence has
been confirmed under experimental conditions when the plants that
have appeared earlier avoided disturbances in their growth, and
the mortality was the highest in the group of individuals that
started growing the latest (R 0.9, and Harper 1972, 8 y=
mondides 1977, 1978).

The results obtained for Impatiens noli-tangere confirm  the
above mentioned regularities. The majority of seedlings of Impa=-
tiens noli-tangere appearing at the beginning of germination pe-=-
riod (about 90%) have greater chances of survival, further growth
and of attaining the stage of generative maturity. Whereas seed=-
lings appearing at the soil surface at the end of the three=week
germination period (first 10 days of June) usually die after few
days (M. Falencka - unpublished data).

The survival of seedlings depends of their size, and their
mortality is higher in any period for the smallest plants (C: o=
o k 1979). Also, the size of seedlings affects the rate with
which the plant attains the reproduction stage and the number of
produced flowers and fruit (F a 1l in sk a 1977)%

This is confirmed by studies on Impatiens noli-tangere, the
development of which is predicted by the size of cotyledons in
the seedling stage. Plants from the classes of large cotyledons
have higher habit characters (height, size and number of leaves,
assimilation surface area and number of ramifications) and fresh
biomass weight during the entire ontogenetic cycle, and in the
stage of generative maturity a higher number of cleistogamic flow-
ers, fruit ovaries, ripe fruit and seeds. It should be pointed
out that this regularity has been recorded in both phytocoenoses
in the oak~hornbeam forest and in the swampy alder forest. The
growth rate of an individual seems to be estabilished already at
the beginning in the seedling stage by the assimilation surface
area. \lhereas the type of phytocoenosis only modifies the devel-
opment possibilities of an individual (Fig. 3).

The survival of individuals out -of seedlings with large coty-
ledons is almost complete (98-100%) in both phytocoenoses. Also
the majority of them attain the stage of generative maturity

(Fig. 2).
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The results obtained for Impatiens noli-tangere show that the
height and fresh weight of .an individual are characters closely
connected with the size of cotyledons during the entire ontogene-
sis, Thus, it can be said, that the size of generatively mature
plants 1is determined by the seedling from which they develop,
whether it has small or large cotyledons. The size of seedlings
decides also about the home range in the reproduction stage, here
understood as a space delimited by the "crown" vertical projec=-
tion or of root system, depending which one covers the greater
area and depending on the morphological type of species examined
(Aim.d.r .z o jewski and Symonides 1982). It also
decides about the generative production itself measured by the
number of fruit ovaries, ripe fruit and seeds (Tables it ) IV )ie
This regularity is characteristic of plants in both phytocoenoses
examined, in oak~hornbeam forest and in swampy alder forest. The
rate of production of seeds and survival of seedlings are the
functions of the plant size: the bigger the plant the greater
the chances of its survival and of seed production (W er ne r
1975, Wilkonhn=-Michalska 1976, S04 B &t BN
Sandr a 1980 and others). |

Undoubtedly the final size of a plant in environment is con=
trolled by an important factor of competition for the reserves in
the environment (S olbrig and Sandr a 1980). The elim-
ination of aboveground parts of species of plants accompanying Im-
patiens noli-tangere reduces the competition of the perennials in
the herb layer. The effect of this is a biomass increase of indi=-
viduals from the class of small cotyledons in the stage of genera-
tive maturity only for the phytocoenosis of the swampy alder
forest. Leaving the accompanying species on the unweeded plots re=-
sults in an increase in height of individuals from the class of
large cotyledons in the swampy alder forest, both in the juvenile
and generatively mature stages (Table Vv, Fig. 3).

The diversity and plasticity of characters of Impatiens noli-
-tangere plants examined in the phytocoenoses of oak-~hornbeam
forest and swampy alder forest may be due to the broad variab-
ility characteristic not only of perennials but also for species
of annual plants and to differentiated environmental conditions.
Under conditions not differing much from the ecological require-
ments of the species a high plasticity of the phenotype is observ-

ed (Titov 1978).
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S« SUMMING UP OF RESULTS AN CONCLUSIONS

The results obtained can be summed up as follows:

1. The size of cotyledons in the stage of Impatiens noli-tan-
gere seedling determines the growth of future plant, its possibil-
ities of survival to the stage of 'genarative maturity and the
rate of generative reproduction,

2. The height of an individual and fresh weight (Table I) are
characters most closely connected with the size of cotyledons dur-
ing the entire ontogenetic cycle, the least connected being the
length of root system.

3. The size of cotyledons in the seedling stage determines
the survival of a given group, thus individuals from seedlings
with small cotyledons have a much lower survival than individuals
from seedlings with large cotyledons, where the survival 1is
almost total. This dependence is characteristic of both phytocoe=-
noses. '

4, The size of cotyledons in the seedling stage may decide
about the differences of habit of future plants, about the home
range and indirectly about the rate of generative reproduction of
adult plants (Tables TILE V)N

5. Differentiation of site conditions of phytocoenoses of oak=-

~hornbeam forest and swampy alder forest consideraebly modifies
the plant habit of Impatiens noli-tangere. On the whole, higher

velues of characters examined have been recorded in the phytocoe-
nosis of the swampy alder forest, where the species has its best
ecological conditions.

6. Removal of aboveground parts of accompanying species in
the herb layer positively affects the survival of 1individuals
from seedlings with small cotyledons.
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6. SUMMARY

The effect of the size of cotyledons of seedlings on further
development and survival to the generative stage of individuals



The effect of the size of cotyledons 141

of Impatiens noli-tangere, has been examined. The studies on Impa-
~ tiens noli-tangere population have been carried out in the Biaio-

wieza National Park within the phytocoenosis of oak~hornbeam

forest Tilio-Carpinetum stachyetosum and the phytocoenosis of the

swampy alder forest Circaeo-Alnetunm.

It has been proved that plants from seedlings with large co-
tyledons have significantly higher values of: height, assimila=-
tion surface area, fresh weight of biomass, number of leaves as
compared with plants from seedlings with small cotyledons. These
differences are frequently several-fold (Tables I, II, V). Fur=
thermore, in the generative stage, the plants from seedlings with
large cotyledons have twice more fruit ovaries and ripe fruit
than plants from seedlings with small cotyledons (Table i § % 4 0

The home range of plahts, measured by "crown" vertical projec-
tion, is four. times bigger for individuals from seedlings with
large and not small cotyledons (Table 1IV). Plants from seedlings
with large cotyledons survive almost totally as opposed to the
much lower survival of plants from seedlings with small cotyledo~
ns (Fig. 2). The removal of aboveground parts of plant species
accompanying Impatiens noli-~tangere in the. herb 1layer ‘<increases
the survival of plants growing from seedlings with small cotyl-
edons., .

It has been recorded that all characters examined have higher

values in the phytocoenosis of the swampy alder forest as com=-
pared with that of the oak-hornbeam forest (Tables II-V).

7. POLISH SUMMARY

Zbadano wpiyw wielkosci liscieni siewki na dalszy rozwdj oraz
przezycie do fazy generatywnej osobnikdw Impatiens noli-tangere.
Badania populacji niecierpka przeprowadzono w Biaiowieskim Parku

Narodowym w obregbie fitocenozy gradu niskiego Tilio;Carpinetum

stachyetosum i fitocenozy iggu przystrumykowego Circaeo-Alnetum.
' Wykazano, ze rosliny pochodzace z siewek 0 duzych liscie=-

‘niach charakteryzuja sie¢ istotnie wyzszymi wartosciami: wysokosci,
powierzchni asymilacyjnej, ciezaru swiezej biomasy, liczby lisci
w poréwnaniu z roslinami pochodzacymi z siewek o mazizych liscie=-
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niach. Réznice te sa czesto kilkukrotne (tab. LAl o 4P V). Ponadto
w fazie generatywnej rosliny pochodzace z siewek o duzych liscie-
niach maja 2 razy wiecej zawiazkéw owocdéw i owocéw dojrzatych niz
osobniki pochodzace z siewek o matych liscieniach (tab. III).
Areaiz osobniczy roslin, mierzony rzutem pionowym rozpietosci
"korony"”, byxz 4=krotnie wigkszy u osobnikéw powstazych 2z siewek
o duzych liscieniach niz matych (tab. IV). Osobniki pochodzace z
siewek o duzych liscieniach charakteryzuje prawie catkowita prze-
zywalnosc w odréznieniu od znacznie nizszej przezywalnosci roslin
pochodzacych z siewek o0 maiych liscieniach (rys. 2). Usuwanie
czesci nadziemnych roslin gatunkdw wspditowarzyszgacych w runie
Impatiens noli-tangere zwigksza przezywalnosc osobnikdéw rozwija-

jacych sie z siewek o maxych liscieniach.
Odnotowano, 2e wszystkie badane cechy maja wyZzsze wartosci w
fitocenozie zegu niz gradu (tab. II-V).
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