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A comparison is made between the gradients of the air (at 2 m and near the water or
ground level), water (at —0.01 or —0.05 and — 0.1 m) and soil (at —0.05 or —0.1 m)
temperature occurring along the environmental and vegetational gradients in an
undisturbed and in a cleaned fishpond in Central Europe under typical summer con-
ditions. The gradient of plant communities of the undisturbed pond corresponded to the
classical land-filling hydrosere, the cleaned pond was distinguished by a steep
transition from the open water to the freshly vegetated shore deposits about 3 m
high. The amplitude between the recorded temperature minima and maxima was
smallest in the wooded upper links of the hydrosere, i.e., in the willow and alder
carrs, and also in the purely aquatic links of both gradients. The widest temperature
amplitudes occurred in the naturally developed outer pond littoral colonized by either
tall or short sedge communities. Next followed the amplitudes at the insolated sites
of the shore deposits at the cleaned pond.

Institute of Botany, Czechoslovak Academy of Sciences, Hydrobotany Dept., Dukelska 145,
379 82 Trebori, Czechoslovakia.

INTRODUCTION

The effects of fishpond management on the vegetation of Central European
fishponds have long been studied by S. Hejny and his collaborators; see,
e.g., HEINY et HUsAK (1978) or HEINY et al. (1982). In the sixties, large-scale
pond amelioration represented the most striking impact of modern technology
on the fishpond ecosystems. In order to increase the open water area of the
ponds, heavy machines (bulldozers) started to be used for deepening the pond
edges and removal of the littoral vegetational belts formed by largely mono-
dominant stands of various helophytes. During this operation, known as
“pond cleaning’’, the scraped-off bottom and littoral material is piled up
in deposits which are up to several meters high. These deposits are over-
grown quite rapidly. Their plant cover partly originates from the already
present propagules and hence it consists of some of the original littoral plant
spemes and/or of those typical of emerged pond bottoms, partly some new
species establish themselves on the deposits. HEINY et Husix (1978) present
a general picture of the vegetation succession on the deposits. In any case,
the plant cover of the deposits strikingly differs from that in more or less
undisturbed ponds and on their shores. This paper reports on the results of
microclimatological measurements which were initiated and supervised by
S. Hejny. The aim was to compare the differentiation of high-summer
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temperatures along the environmental and vegetational gradient in a hydro-
sere (and zonation) of plant communities in an undisturbed pond, with the
corresponding temperatures in a newly cleaned pond and on its freshly
vegetated shore deposits.

Fig. 1. — Schematic drawings of the surface configuration and vegetational zonation in the un-
disturbed Zahorsky pond (I.) and in the cleaned Kacirek pond (II.) with their littoral zones. The
positions of the sites 1 to 13 with stations for temperature measurements are indicated. The
horizontal lines labelled w.l. indicate the position of water level. For further details see text.

METHOD AND SITES OF MEASUREMENT

The temperature measurements were taken with mercury-in-glass thermometers along two
line transects leading from the open water to the outer littoral zones of two adjacent small
ponds. The thermometer bulbs were screened from direct solar radiation with small shields made
of white perspex and attached to them. The shields did not hinder the ventilation of the bulbs:
‘When measuring the water temperature, the thermometers were immersed in the water as much
as possible. Correction of the thermometer readings for errors due to differences between air and
water temperature thus became redundant. The two ponds are situated at 49°09” North and
14°16” East, altitude 405 m: I. Zahorsky pond, cadastral area 24 ha, water area 12.5 ha, with
an undisturbed zonation of plant communities; II. Kaéirek pond, cadastral area 4.3 ha, water
area 3.5 ha, cleaned with bulldozers one to two years prior to the microclimatological measure-
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. ments. Both ponds belong to the “Vodinanské soustava’ system of ponds which receives water
from the Blanice river. Figure 1 shows schematically the differences in the shore configuration
and vegetation cover between the two ponds; the sites of the stations for temperature measure-
ment are also indicated. The sites may be briefly characterized as follows (names of the com-
munities after MORAVEC et al. 1983).

L\In the Zahorsky pond:

1. Open water of the pond with no macrophytes, depth about 1.2 m.

2. Inner littoral zone with prevailing floating macrophyte communities of the alliance Nym-
phaeion albae OBERDORFER 1957, depth 1.0 to 0.6 m. Measurements were taken in pure
stands of: (a) Potamogeton natans L. (dense); (b) Nymphaea candida PrESL (dense); (¢) Trapa
natans L. (very loose).

3. Central littoral zone of helophyte communities of the alliance Phragmition communis KocH
1926, depth 0.5 to 0.3 m. Measurements were taken in monodominant stands of: (a) Schoeno-
plectus lacustris PaLra; (b) Typha latifolia L., both emerging about 2 m above the water

.. surface.

4, Outer littoral zone of tall sedge communities of the alliances Magnocaricion elatae Kocr 1926

* and Caricion gracilis NEUHAUSL 1959 em. BavrATovA-TunA¢kovA 1963, with water level

. mostly about 0.1 m above the ground level.

5, Outer littoral zone of short sedge communities of the alliance Caricion fuscae Kocur 1926 em.

. Krika 1934, with Sphagnum spp. undergrowth and with water level at about — 0.1 m below

. ground level.

‘6, Willow carr of the alliance Salicion cinereae TH. MULLER et GORS ex Passarcr 1961, with
water level at about —0.15 m below ground level on the average. The willows were up to
4 m high.

7. Alder carr of the alliance Alnion glutinosae MavLcuriT 1929, with water level at various depths

.. below the ground level (at - 0 m in depressions). The alder (Alnus glutinosa L.) trees were

. about 15 m high on the average.

IE! In the Kacirek pond:

8. In the open water with no macrophytes, some 6 m from the shoreline, depth about 0.8 m.
9. In shallow water, not more than 0.1 m deep, at the shoreline at the base of a shore deposit
1. «with very sparse vegetation of various tenagophytes sensu HEINY (1960).

10. On the pond-facing “inner’ slope of the deposit, exposed to the S.E., some 1.8 m above

the water level in the pond.

11. At the top of the deposit, some 3 m above the water level.

12. On the land-facing “outer’ slope of the deposit, exposed to the N.W. and partly shaded by

. the alder carr, elevation the same as at site 10.
The sites 10 to 12 were vegetated sparsely in 1964 and more densely in 1965, by various
successional stages from which a stage with dominant Agropyron repens L. was gradually
developing.

13. Alder carr, much the same as at site 7.

" Vegetation records from the two ponds are available with S. Hejny, Institute of Botany,
Czechoslovak Academy of Sciences, C8-25243 Prithonice u Prahy. The measurements were taken
in two successive summers on July 7 to 9, 1964 and on June 24 to 25, 1965. In either case there
was clear sky during both day and night with little wind, and oaly occasional clouds in the
&fternoon

Numerous persons were involved in taking and recording the measurements. They were the
young participants of the two nature history expeditions organized by the J. Fuc¢ik House of
Youth in Prague in 1964 and 1965, and their supervisors — the collaborators of the Institute
of Botany, Czechoslovak Academy of Sciences, at Prithonice and Brno. All of them deserve thanks
fot' thelr keen cooperation.

R'ESULTS

. Tables 1 and 2 summarize the results of the temperature measurements
taken in both years. The weather was warmer on the two days of measure-
ment in 1965 but the amplitudes between the respective daily temperature
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Table 1. — Maximum (max.) and minimum (min.) temperatures of the air, water and soil recorded
at different levels at 16 sites of the undisturbed Zahorsky pond (I.) and of the cleaned Kacirelk
pond (II.) on July 8 to 9, 1964. All data in °C :

Site Air temperature Water temperature Soil temper.
no. Community type 2m 0.1m —0.0lm —0.05m —0.1m
max. min. max. min, max. min. max. min., max. min.

I.1 Open water 25.6 10.7 25.5 12.2 21.7 19.6 21.6 19.6 — —
2a  Potamogeton natans 23.5 9.8 25.2 10.9 22.1 18.3 21.8 18.5 — ~
2b  Nymphaea candida 24.6 10.7 26.3 11.9 22.1 18.9 21.5 18.9 — '—
2¢ Trapa natans 24.8 11.7 24.3 12.2 22.7 19.5 22.3 19.6 — -
3a  Schoenoplectus lacustris 24.5 10.6 22.7 11.9 21.7 19.6 21.7 19.5 -
3b  Typha latifolia 26.5 9.9 25.1 11.7 22.2 18.5 21.7 18.7 — —
4 Tall sedge commun. 27.3 10.2 26.9 9.3 24.7 12,9 188 12.6 — —
5 Short sedge commun. 26.9 9.9 26.8 8.1 26.7 12.2 17.8 12.8 18.1 11.2
6 Willow carr 25.6 10.0 25.6 9.9 — — s — 147 12.1
7 Alder carr 25.3 10.3 26.4 10.2 — - — 147 12.1

II. 8 Open water 25.1 9.7 24.7 12.0 23.8 20.2 23.8 20.2 — —
9 Shoreline 26.5 10.1 25.7 9.9 25.6 19.5 - — 228 17.0
10 Deposit “inner’’ slope 27.7 10.3 27.1 10.2 — — - — 251 13.9
11 Deposit top 28.2 10.5 28.8 10.5 — — — —  26.0 13.4
12 Deposit “outer’ slope 27.7 10.5 27.8 10.4 ~— — —  21.0 13.6
13 Alder carr 25.9 10.5 24.9 10.5 — — — — 143 127

maxima and minima were approximately the same in both years. The air
temperature maxima recorded at 2 m above ground or water level were only
little differentiated over the seminatural vegetational gradient of the Zahor-
sky pond. The greater temperature differentiation across the artificial shore
deposit at the Kacirek pond was due to the elevation of the deposit and to
the orientation of its slopes (S.E. and N.W.). The lowest minimum air tem-
peratures recorded at 2 m occurred in both the tall and the short sedge com-
munities (sites 4 and 5) in which the nightly radiant heat loss towards the
clear sky was apparently greatest. These two sites also exhibited both the
lowest minimum and the highest maximum air temperatures near the ground
or water surface. Their microclimate is thus the most extreme of all the sites,
and the aerial plant parts are exposed to the widest amplitudes between the
day and night temperatures. Much the same amplitudes of the near-gropnd
air temperatures were recorded on the “‘inner” slope and at the top of the
shore deposit (sites 10 and 11) in 1964, when its plant cover was still logse.
It became denser in 1965; hence the temperature amplitudes became rela-
tively smaller at these two sites than in the undisturbed outer littoral
hosting the sedge communities (sites 4 and 5). In absolute terms, however,
all the respective temperature amplitudes were somewhat wider on the two
days of measurement in 1965.

The water temperatures, also shown in Tables 1 and 2, were higher, on bhe
whole, during the 1965 measurements which had been preceded by a longer
warm period than in 1964. The daily amplitudes of the near-surface water
temperature were naturally narrowest over the relatively deep open water
of the Zahorsky pond (site 1), and in the fairly dense stand of Schoenoplectus
lacustris (site 3a). A slight daily overheating and nightly cooling of the water
was observed amidst the strongly irradiated floating foliage of Potamogeton
natans, Nymphaea candida and Trapa natans (sites 2a, b, ¢). Below the rela-
tively loose canopy (in 1964, not in 1965) of Typha latzfolw,, the water
temperature increased somewhat more than in the denser stand of Schoéno-
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Table 2. — Maximum (max.) and minimum (min.) temperatures of the air, water and soil recorded
at different levels at 14 sites of the undisturbed Zahorsky pond (L.) and of the cleaned Kacirek
pond (II1.) on June 24 to 25, 1965. All data in °C '

Site Air temperature Water temperature Soil temper.
no. Community type 2m 0.2m —0.06m —0.1m —0.1'm
max. min. max. min. max. min. max. min. max. min.

105 3] Open water 32.6 14.8 33.5 14.6 26.5 22.1 26.7 22.1 —  —
2a  Potamogeton natans 32.4 14.6 32.8 14.56 33.0 21.6 33.8 21.8 -
3a  Schoenoplectus lacustris 33.9 14.2 33.8 14.7 31.0 21.9 30.5 22.1 — —
3b  Typha latifolia 31.7 13.4 31.7 13.9 284 20.3 27.8 20.0 — '~
4 Tall sedge commun. 30.9 12.0 37.2 9.4 234 147 - — - 141 13.8
b Short sedge commun. — — = = = — — 14.5 12.7
6 Willow carr 28.2 12.6 26.2 11.8 — — - — 15.1 13.9
7 Alder carr 27.8 13.0 27.6 13.2 — — — — 16.5 15.1

11, 8 Open water 28.4 13.8 28.3 14.1 30.6 21.5 29.9 20.8 — —
9 Shoreline 27.56 13.2 28.6 13.2 31.2 194 — — 255 18.4
10 Deposit “inner” slope 29.0 124 298 128 — — — — 255 16.7
11 Deposit top 28.8 12.4 31.0 126 — — — —  20.3 16.5
12 Deposit “outer’ slope 27.4 13.0 254 13.0 — — - — 18.2 15.8
13 Alder carr 27.4 13.0 29.0 13.0 -— — — —  16.9 '15.0

plectus lacustris. The daily increase in the near-surface water temperature
was relatively great in the open water of the cleaned Kadirek pond, and it
was extremely high in the very shallow and strongly irradiated water near
the shoreline of that pond (sites 8, 9). The water temperature was noticeably
lower and stable in both types of sedge communities in the outer littoral (sites 4
and 5) at the deph of —0.1 m. Near the surface (at —0.01 m) of the water
in small pools occurring in hollows between the sedge tussocks, the water
temperature increased markedly at daytime: the resulting difference between
the daily minimum and maximum water temperature was thus greatest
here of all the sites. This observation also testifies to the steep vertical
temperature gradients which develop in the pools on sunny days.

The soil temperature (at —0.05m and —0.1 m in 1964 and 1965, re-
spectively) varied, quite understandably, within the narrowest limits in
both the willow and the alder carr (sites 6, 7 and 13) white its daily amplitude
was appreciable, like that of the water temperature, near the surface (at
—0.05 m) of the Sphagnum carpet covering the ground in the short sedge
community (site 5). Quite wide amplitudes of soil temperature were recorded
on the “‘inner” slope and at the top of the artificial deposit (sites 10 and 11).
The soil temperatures were less extreme on the “outer’ slope of the depesit,
facing the North-West and partly shaded (site 12). On the whole, however,
the plant populations participating in the secondary succession on newly
created shore deposits must be adapted to rather harsh microclimatic con-
ditions. The microclimate may act here as a selective stress factor complicat-
ing or preventing the ecesis of some species on the deposits. One fact is still
to be noted, namely that all the soil temperatures recorded varied within
narrower limits in 1965 because they were taken at a greater depth (—0.1 m)
than in 1964 (—0.05 m).

The water and, especially, the soil temperatures represent rather con-
servative characteristics of the thermal régime in various biotopes and
biocenoses. For the plant communities, they characterize the environment
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in which the roots and other belowground (or aquatic) plant organs live.
Figure 2a, b shows the daily course of the soil temperatures recorded at
—0.1 m depth at the various terrestrial and wetland sites in 1965. The already
given temperature characteristics of the individual sites are thus confirmed
and stand out even more clearly. The artificial shore deposit (sites 9 to 12)
clearly provides warmer biotopes with wider daily temperature fluctuations
than does the natural outer pond littoral (sites 4 to 7 and 13), also including
the willow and alder carrs. The soil is, however, somewhat warmer in the
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Fig! 2. — Daily course of soil temperatures (°C) at —0.1 m depth on June 24 to 25, 1965: (a) in
the ‘undisturbed littoral of the Zahorsky pond at the sites 4 to 7; (b) across the shore deposit at
sites: 9 to 12 and in the adjacent alder carr (site 13) at the cleaned Kacirek pond.
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alder carr (sites 7 and 13) than in the rest of the outer littoral. Conspicuous is
the rapid increase in temperature that occurred in the Sphagnum carpet at
sité 5 in the hot afternoon of June 25, 1965. The replacement of water by
warm air can explain the wide fluctuations of temperature taking place in
the upper layer of the Sphagnum undergrowth.
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Fig. 3. — Daily course of temperatures (°C) at site 2a with Potamogeton natans on July 8 to 9, 1964.
The lines indicate the following temperatures: :..... at 2m above water surface; —.—. ..
at 0.1 m above water surface; ————— at —0.01 m below water surface; — — — — — — at

— 0.1 m below water surface.

Examples of the daily courses of temperatures recorded at selected stations
on July 8 to 9, 1964, are given in Figures 3 to 9. Figure 3 demonstrates
partlcularly the buﬁ'ermg effect of the large volume of water in the pond
on the air temperature near the water surface: the temperature extremes are
both higher and lower at 2 m than at 0.1 m above the water level. Figure 4
illustrates the rather even temperature conditions developing within helo-
phyte stands and, especially, the shading effect of the aerial plant parts at
daytime. Figure 5, on the other hand, demonstrates the great temperature
heterogeneity, both spatial and t,empora,l, in the aquatic and aerial environ-
ment of the outer littoral tall sedge community (site 4). Similar temperature
patterns are also characteristic of the short sedge community (site 5). Figure 6
shows a typical “woodland’ course of the air and soil temperatures as it de-
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velops below the canopy of either the willow or the alder carr. The irregu-
larities in the course of the air temperatures are due to the irregular :pen-
etration of direct solar radiation through gaps in the canopy. Figure 7 illus-
trates the warm conditions developing in the water and bottom at the
shoreline of cleaned ponds in warm weather. Such conditions apparently
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Fig. 4. — Daily course of temperatures (°C) at site 3a in the stand of Schoenoplectus lacustris on
July 8 to 9, 1964. For symbols see Fig. 3.

favour the germination or sprouting of plant propagules and facilitate the
recolonization of the cleaned littoral by plants — though mostly belonging
to other species than originally, prior to the pond cleaning. Figures 8 and 9
show the great daily variation in both soil and air temperatures occurring
on and over the shore deposits, The most extreme conditions develop at the
deposit top (site 11) where the soil temperature varies quite widely and
follows closely the air temperatures. Site 12 on the ‘“‘outer” slope of the
deposit exhibits a similar but less extreme temperature pattern as site 10.

DISCUSSION

The rules governing the microclimate in ponds and their littorals have
been described, e.g., by PRmBAN, Smip et Kvir (1977). The observations
presented in this paper have confirmed the validity of these rules with respect
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to the temperature differentiation in an undisturbed pond littoral and
maerophyte-overgrown water surface under typical summer conditions.
Several authors have performed temperature and other microclima-
tological measurements in fishponds (eeg., SEDLMEYER 1931, SzuMIEC 1966,
1973, MARTIN 1972) but few authors have paid attention to the zonation of
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Fig. 5. — Daily course of temperatures (°C) at site 4 in the tall sedge community on July 8 to 9,
1964. For symbols see Fig. 3.

microclimatic conditions in pond littorals (e.g., PRiBAX 1973, Smin 1973,
1977, Smip et PRIBAX 1978). Simultaneous microclimatological measurements
taken in the individual vegetational zones of the ponds are still scarce (Smip
1973, 1977). For this reason, the measurements reported here, simple as they
were, contribute to our understanding of the ecology of the Central European
fishpond vegetation. Like other measurements taken on selected days, they
demonstrate the salient features of the microclimate more clearly than any
average values can do. For example, the integrative sucrose-inversion
method, which is the most sensitive to the highest temperatures occurring at
any one site, failed to detect any substantial temperature differences between
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the central and outer littoral of the Nesyt fishpond in southern Moravia
(Smip 1977). But these differences stood out clearly from the diurnal tem-
perature courses recorded in the two zones (Smip 1973). :
OxDOK et PRIBAN (1982) evaluated the feedback between the aquatic
vegetation and its physical environment. Their statement on the temperature
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Fig. 6. — Daily course of temperatures (°C) at site 6 in the willow carr on July 8 to 9, 1964. The
lines indicate the following temperatures: ...... at 2 m above ground level; —.—.—. at 0.1 m
above ground level; — ... —... — air at ground level.

patterns developing in floating macrophyte communities has been confirmed
by the measurements performed at the sites 2a, b, c. The observation made
in the Potamogeton natans stand (site 2a) in June 1965, of the water being
slightly warmer at —0.1 m than at —0.05 m at mid-day, appears strange at
first glance. Yet, it may be explained by a higher stand biomass density and
stronger absorption of incoming radiation at the deeper level. POKORNY et
al. (1984) made a similar observation in a dense stand of Elodea canadensis
RicH. The buffering effect of the helophyte vegetation on both air and water
temperatures is well known in the central pond littoral (PRIBAX 1973,
Smip 1973, Smip et PRiBAN 1978). The measurements reported in this paper
have also proved this effect. The stand of 7'ypha latifolia (site 3b) was rather

222



loose in 1964 and became denser in 1965 (initial and invasion stages of stand
development, respectively, sensu HEsxY 1960). Hence the conditions were
warmer in this stand than in that of Schoenoplectus lacustris (site 3a) only
in 1964, but not in 1965.

A marked both spatial and temporal temperature differentiation was
typical of the outer littoral sedge communities (sites 4 and 5). Similarly
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Fig. 7. — Daily course of temperatures (°C) at site 9 at the shoreline of the cleaned Kacirek pond
on July 8 to 9, 1964. The lines indicate the following temperatures: ...... at 2 m above water
surface; ———— at —0.01 m below water surface; — — — — — — in mud about — 0.05m

below water surface.

extreme temperature conditions have been reported from other outer littoral
herbaceous communities (SMfp 1973, PRIBAX et ONDOK 1978, PRIBAX 1983)
and are apparently one of the factors limiting their primary production
(HronY, KvET et DyryJovA 1981, KviEr et JENTK 1983).

Cleaning of the ponds and the formation of relatively high shore deposits
alter the 'littoral microclimate drastically. Terrestrial biotopes are thus
created in an immediate vicinity of the ponds. Sharp microclimatic differences
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arise between the wetland of the unmodified pond littoral and the dry land
of the deposits. These differences may acquire the same magnitude as those
between a wet grassland dominated by Glyceria maxima Horms. and a steppe-
like dry grassland (RycHNOVSKA et al. 1972).
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Fig. 8. — Daily course of temperatures ‘(”C) at site 10 on the “‘inner” (= pond-facing) S.E.-oriented
slope of the shore deposit on July 8 to 9, 1964. The lines indicate the following temperatures:
...... at 2m above ground level; —.—.—. at 0.1 m above ground level; at —0.05 m below

ground level in soil.

The differences in the air temperatures near the ground or water surface
are usually only partly correlated with differences in water-vapour saturation
deficit of the air. In the two ponds compared, this deficit was estimated only
indirectly, from water losses of Piché-type evaporimeters exposed at 0.2 m
above ground or water level. In the undisturbed Zahorsky pond, the gradient
of total evaporation from morning of June 24 to evening of June 25, 1965,
followed the zonation of the plant communities. With the evaporation a
site 2a as 100 9,, that at sites 3a, b, 4, 6, 7 and 13 amounted to 66, 62, 33,
23.5 and 25 %, respectively. In the cleaned Kaéirek pond littoral, the same
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measurement was made on June 29, 1965, from morning to evening. With
the évaporation at site 9 as 100 9, that at sites 10, 12 and 13 amounted to
97, 76 and 36 9,, respectively. The differences recorded across the deposit

thus reflected the distribution of air and soil temperatures.

Conclusions
Quite pronounced temperature differentiation develops in undisturbed

plant communities of Central European ponds in typical summer weather

with high both irradiance at daytime and eradiance in the night. Most
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extreme temperatures occur in the sedge communities of the outer pond
littoral whereas the open water of the pond, the helophyte stands in its
central littoral and the shrub and/or tree communities of the outer littoral
tend to smooth down the temperature amplitude. Dense stands of macro-
phytes with floating leaves are characterized by a slight overheating of
both the water and the immediately overlying air at daytime and by their
slight cooling in the night (both compared with an open water surface). This
pattern of temperatures is disrupted when relatively high and massive shore
deposits are piled up during the pond-cleaning operations. A steep micro-
climatic gradient thus develops, which is equivalent to that between a water
body or wetland and dry land. All these conclusions, based on empirical data,
are in full agreement with the general rules of microclimatology as outlined,
e.g., by GEIGER (1961).

SOUHRN

V mechanicky nerozrusené zonaé¢ni a sukcesni fadé spoletenstev vyssich rostlin ve stredo-
evropskych rybnicich a na jejich pobrezich vznika za letniho radia¢niho pocasi vyrazna teplotni
diferenciace jak prostorové, tak ¢asova (v dennim prubéhu teplot vzduchu, vody a pudy). Nej-
vétsi teplotni vychylky od strednich hodnot, kladné i zdporné, nastdvaji v ostricovych spolecen-
stvech vnéjsiho rybniéniho litordlu. Naproti tomu ve volné vodé rybnika, v helofytnich porostech
stredniho litoralu a v dfevinnych porostech vnéjsiho litordlu jsou teplotni vykyvy tlumeny a denni
ched i prostorové rozdéleni teplot jsou vyrovnanéjsi. V hustych porostech hydrofyt se vaplyvavy-
mi listy se voda pii hlading a vzduchové vrstva tésné nad ni mirné prehiivaji ve dne a mirng
podchlazuji v noci (oboji ve srovnani s volnou vodou bez porosti1). Popsané rozdéleni teplot podél
prirozené vzniklé zonace rybni¢nich rostlinnych spoletenstev se zcela rozrusi navrsenim po-
mérné vysokych a mohutnych pobieznich deponii pfi vyhrnovéni rybni¢niho dna a okrajka.
Vznikne tak strmy mikroklimaticky gradient mezi vodni nadrzi nebo mokiadem (pii édsteéném
napusténi rybnika) a suchou zemi. VSechny tyto empirické poznatky odpovidaji zakladnim
mikroklimatologickym principim, jak je shrnul napr. GEiGER (1961). Mikroklima jednotlivych
pasem rybni¢ni vegetace, pfirozend vyvinutych i uméle vzniklych pii vyhrnovani, mé ziejmy
vliv na primarni produkei této vegetace i na ecesi rostlinnych populaci v prabshu druhotné
sukeese pii zarustani deponii. Zakladni rysy této sukcese popsali HEJNY et HUusAk (1978).
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T J. Futdk, L. Bertova [red.]:
Fléra Slovenska 3

geda, Bratislava 1982, 596 str., 61 tabuli pérovek, 108 map, cena 88, — Kds. (Kniha je v knihovng
'SBS.)

" Po témét 16 letech vysel botanickou verejnosti dlouho o¢ekévany 3. svazek Flory Slovenska.
Jeho vydéni se jiz bohuzel nedo¢kal doc. Futak, prvni editor a vadéi osobnost celého projektu
slovenské kvéteny. Kniha je z vétsi ¢dsti dilem autorského kolektivu bratislavskych taxonomi
(L. Bertové, A. Hlavacek, M. Jasi¢ovd, E. Kmetova, K. Zahradnikovd), nékteré skupiny zpraco-
vali ¢esti autori, ktefi se jejich studiem jiz v minulosti zabyvali: M. Hosti¢ka (Polygalaceae),
J. Chrtek (Kuphorbiaceae), B. Kiisa (Pyrolaceae, Monotropaceae, Euphorbiaceae), V. Zeleny (Hy-
pericaceae), V. Osvadilové (Thalictrum), B. Slavik a 8. Husak (Batrachium).

Ve 3. dile Fléry je zpracovéno 26 ¢eledi dvoudéloznych v poradi Novakova syxtému (Magno-
liaceae az Polygalaceae) uvedeného v 1. dile Fléry Slovenska (1965); zahrnuty jsou autochtonni,
zavle¢ené a bézné péstované druhy. U kazdého druhu jsou uvedena nejéastéj&i synonyma, popis,
pocet chromosomi, tidaje o variabilité, biologii, ekologii a fytocenologii taxonu, jeho rozsiteni na
Slovensku (vétsinou s vy¢tem lokalit) a pripadné i zminky o uzitkovosti. Vesmés jde o originalni
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