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Summary. The estimation of the trophy of waters in the vatel zone and the open waters of
shallow water bodies based on chemical parametesrding to TSI was the aim of the study.
The parameters of water were examined in 3 shalidws and 3 great ponds. 7 aquatic plant
communities were distinguished (rush vegetation suttimerged macrophytes). The water trophy
of studied water bodies was similardanesotrophy and eutrophy. In the course of theyaisah
number of limitations of the applied classificatiorethods for ascertaining the trophic conditions
were found. In zones of submerged macrophyteskehigater trophy was found, compared to the
zones of helophytes.
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INTRODUCTION

The trophic conditions of water are often decismeen taking into consid-
eration the potential usage of water bodies. lati@h to submergedhacro-
phytes, opinions considering the role of macrophytemodifying the physical-
chemical features of the environment of water mdiave as yet not been de-
fined [Klosowski 1994]. On the one hand the dyna@twater in shallow lakes
is often determined by irregular processes, e.gdwmnixing [Jonialket al. 2000],
and on the other hand overgrowing macrophytes make nutrients from water
or restore them from sediments into the water [@sppet al. 1997]. According
to the most recent literature, mainly nitrogen comus which are included in
artificial fertilisers are a major factor responsifor accelerating the eutrophica-
tion of surface waters [Bubiat al. 2007]. Biophilic elements and organic sub-
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stances, as well as their abiotic and biotic retetj originate in the complexes of
rush and water vegetation of small water bodiesrgaing anthropogenic pres-
sure [Wetzel 1995].

From the hydrological point of view, water bodidaypan important role,
e.g. they contribute to moisturizing soils, howevireir over-eutrophication
degrades their waters almost to the point of sewagelitions [Joniaket al
2006]. In the estimation of the quality of surfagaters many classification sys-
tems are used, e.g. Carlson [1977] or OECD [1982]yvhich classic trophic
terminology relates to numerical values of chosarameters. The aim of the
study was to determine the differentiation of valoé the Carlson trophy index
in the macrophyte zone (rush vegetation, submengactophytes) in compari-
son to open water zone of three lakes and threat grater bodies of the
Wielkopolska Lowland.

STUDY AREA, MATERIAL AND METHODS

The examinations of the chemical parameters ofrwedee carried out in the
summer of 2005 on 3 lakes (surface area from Ibtha, max. depth 2.7-7.4 m)
located in forest and pastoral/forest landscape i@ typically mid-forest ponds
(surface area < 5 ha, max. depth < 0.5 m). In théied water bodies were dis-
tinguished the rush vegetatioRhfagmites australisTypha angustifolia, Schoe-
noplectus lacustrjsand submerged macrophyt&afrachium circinatumCera-
tophyllum demersuChara tomentosaPotamogeton lucehsThe water sam-
ples for chemical analysis were taken separately feach vegetation zone — 13
stations, and from the open water — 6 stations. dlketric conductivity and
Secchi depth (SDV) were measuiiaditu. Total phosphorus and mineral nitro-
gen were measured spectrophotometrically [Hermasweti al 1999]. The de-
termination of chlorophylh was carried out in cold 90% acetone. The trophic
conditions were estimated using the trophic stadex (TSI) described by Carl-
son [1977]. The classes of trophy were establigyecklating the value of total
value of TSI (TS}, calculated by summing Tl TSk and TSépy values, to
ranges described by Kraskhal [1999].

RESULTS AND DISCUSSION

The results suggest that the aquatic vegetatidgheoéxamined water bod-
ies had a modifying effect on their chemical coedi. In the open waters of the
small water bodies smaller amounts of mineral elgmeere noticed compared
with the lakes, which reflects lower concentratiohshlorophylla. Low maxi-
mal depth and water transparency reaching the roattused the highest values
of TSlspy and considerably raised the value of (fq[Tab. 1). The small water
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bodies create specific micro-ecosystems, whereoseaishanges in the hydro-
chemistry reflect the dynamic balance between dsgas and the environment
in relation to numerous influential external fast@doniaket al 2007]. The tro-
phic conditions of lakes ébiniec and Wielkowiejskie were classified as
mesotrophy (TSl < 180), due to high SDV (2.4-4.5 m) and low chjgryll
content (< 7.5 pg dif). The third lake, owing to its low SDV (< 1 m) ahigher
content of chlorophyla (> 20 ug drif), was in the stage of strong eutrophy. The
value of the TSk index indicated that phosphorus played the mogbitant
role in creating the trophic conditions of the destgake (Tab. 1).

Table 1. Trophic conditions of researched wateiidsih open water according to Carlson’s Index
(0-M — a-mesotrophy, E — eutrophy, SDV — Secchi Disk VigWi

Max. debth Carlson’s Index

ax. dep -

No Lake/Pond (m) TShp | TSlew | TSlkoy | TShe |  1OPNIC
state

1 | Budzyskie Lake 2.7 75 60 62 197 E

2 | Debiniec Lake 7.4 85 45 43 178 o-M

3 | Wielkowiejskie Lake 4.3 72 51 46 169 a-M

4 | Gazbruchy Mate 0.2 54 8 831 14p a-M

5 | Gazbruchy Wielkie 0.35 59 32 757 16p a-M

6 | Sycyn 04 63 51 *73| 187 E

* value of TSkpy when depth = SDV (Secchi Disk Visibility)

A characteristic feature of the zonal layout of thke waters was the oc-
currence of extremely differentiated values of clvaiparameters in the zone
of submerged macrophytes and open water, and imtienediate zone of rush
vegetation. The greatest differentiation was foimthe case of chlorophy,
the concentration of which within zones of submdrgecrophytes was nearly
4-times higher than in the zones of rush vegetatimhover 7-times higher than
in the open water (Fig. 1). Higher concentratiohsnineral nitrogen were re-
corded from submerged vegetation, and phosphoous fush species. The con-
centration of dissolved mineral substances degatmiseelectric conductivity was
similar in all the examined zones.

The trophic conditions of the ponds were classifisd-mesotrophy and eu-
trophy (Tab. 1). The differentiation of the valugsthe TS}, and TS4py indexes
was much lower there than TRl A high differentiation in the chlorophyi
content was responsible for this — from 0.1 to}8R8dn?. Analysis of the spatial
distribution of mineral elements revealed a lowanaentration of nitrogen in both
vegetated zones compared to the open water, hoveemaich higher concentration
of phosphorus appeared within submerged macrophiytethis zone of macro-
phytes a greater development of phytoplankton \gasabserved, compared to rush
vegetation where concentration of chlorophyll waissiderably lower (Fig. 1).
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Fig. 1. Comparison of percentage share of spaiigttibution of mineral nitrogen Nmin (ug N dintotal
phosphorus TP (ug P dix chlorophylla Chl-a (ug dm® and electric conductivity EC (uS énconcentra-
tions in water of open water and hydromacrophyteesg of water bodies

Analysis of the trophic conditions of water withiegetated areas, distin-
guishing plant communities, revealed a distinctlyrenfavourable impact on the
quality of the water of rush vegetation communite@snpared to submerged
macrophytes (Tab. 2). The strong overshadowingethby helophytes was one
of the factors which caused the restriction of ppiankton development. Ac-
celerated accumulation of phosphorus in the plasues, especially ¢thrag-
mites australisand Typhasp., during the vegetation period may have contrib
uted to the considerable reduction of its supplptffgn 2000], as was con-
firmed by the values of the Tglindex — much lower than among submerged
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Table 2. Trophic conditions of researched wateidsad vegetated zones according to Carlson’s Index
(symbols as in Tab. 1)

Carlson’s Index
Plant community TSk, TSk, TSlpy TShy, Trstzgtr;c
Phragmites australis 56 40 65* 161 a-M
Typha angustifolia 58 51 48 157 a-M
Schoenoplectus lacustris 57 36 83* 176 a-M
Total rush 57 42 65 164 o-M
Batrachium circinatum 58 40 83* 181 E
Ceratophyllum demersum 71 63 73* 207 E
Chara tomentosa 85 75 48 208 E
Potamogeton lucens 58 32 70* 160 a-M
Total submergeld 68 52 68 188 E

*value of TSkpy when depth = SDV (Secchi Disk Visibility)
"mean values

macrophytes. The considerably higher values otthierophyll and phosphorus
indexes in the communities @eratophyllum demersum@ind Chara tomentosa
are particularly interesting. These values werkigrfced by the favourable con-
ditions for phytoplankton development which werthea restricted by light and
by nutrient condition restrictions. The overgrowintacrophytes may intake
nutrients from water or restore them from sedimantts the water [Jeppesenh
al. 1997], similarly to very abundant communities mdriphytic organisms
[Goldyn 2000]. In the investigated water bodies@bfem arose concerning the
interpretation of the obtained results of watensgmrency due to shallow pond
depth and the correspondingly limited water trarspey measured by Secchi
disk (Tab. 1).

CONCLUSION

To conclude, it should be said that the commonjliad classifications of
the trophy of waters may be employed only to ariest degree in small water
bodies, especially those which are shallow anditty macrophyte-dominated.
The solution to this problem would be elaboratibmethods combining physi-
cal (e.g. turbidity) or chemical indices (e.g. dised organic matter, yellow
substances) with biological features (compositiod atructure of phyto- and
zooplankton biocenosis), which would be based erptiticipation of indicator
species.
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WPLYW ZBIOROWISK RCSLINNOSQI WODNEJ NA TROHRE ZBIORNIKOW NIZINNYCH
W ASPEKCIE ZRG@NICOWANIA ICH POWIERZCHNI

StreszczenieBadanozmiennd¢ przestrzens trofii wod na podstawie wskaikow TSI, w ugciu
stref z rélinnoscia i bez niej, w ptytkich nizinnych zbiornikach wodsty. Obiektami badabyty 3
niewielkie jeziora i 3 die zbiorniki typu stawowego. Wy#aiono 7 zbiorowisk makrofitow strefy
szuwaru i rélinnosci zanurzonej. Zrinicowanie trofii zbiornikéw byto mate — agtmezotrofii do
eutrofii. W strefie rélinnosci zanurzonej ze wzgliu na sizenia fosforu i chlorofilua poziom
trofii byt wyzszy niz w szuwarze. Ujawniono ograniczenia w klasyfikowapoziomu trofii meto-
da Carlsona zwizane z pomiarem widzialdoi krazka Secchiego.

Stowa kluczowe trofia, hydromakrofity, mate zbiorniki wodne, piye jeziora, przezroczysté
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