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In the modern world, increasing importance is attached to the formation and preservation of
surface water quality, which is recognized as one of the leading factors in maintaining human
health and well-being. In the 2000s the water quality in the Khoper river was considered as one of
the best in Europe, but now the waters have become more polluted, and flow regulation (even with
a low-pressure dam) may cause declension of their condition due to disruption of the water ex-
change process. The aim of the study was to evaluate the river flow regulation effect on the floris-
tic diversity of vascular aquatic plants and the water quality in the vicinity of the Potlovskaya Dam
near the source of the Khoper River (Penza region, Russia). The content of nutrients in water was
estimated since their concentration and ratio determine the trophic status, water quality, and the
state of aquatic vegetation, which is important in assessing the status of the environment of a par-
ticular region. Water chemistry and plants were sampled at two sites, one being upstream of the
Dam, the other one being downstream. We have found that flow regulation by this small hydraulic
installation causes some changes in the hydrochemical regime but does not affect the floristic di-
versity.
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In the modern world increasing importance is attached to the formation and preser-
vation of surface water quality, which is recognized as one of the leading factors in main-
taining human health and well-being. UNESCO has had an International Hydrological
Programme (IHP), which launched new World Water Quality Portal provides information
on freshwater quality at the global scale using remote sensing data UNESCO (2018).
These measures make clear the importance of surface water quality research tasks.
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FLORISTIC DESCRIPTION OF PARTS OF THE KHOPER RIVER

Potlovskaya Dam — a small hydraulic installation on Khoper river in Staraya Pot-
lovka village (Kolyshley district, Penza province, Russia), was built by residents for rec-
reational purposes in the 1990s without supervisory authorities permission. The backwa-
ter formed upstream the Dam has been used for swimming, fishing, cattle watering. A
overflow waterspill has been used as waterfall to entertain vacationers. The aim of the
study was to reveal the impact of river flow regulation on floristic diversity and water
quality.

Vascular aquatic plants were studied in spots of Khoper river up — and downstream
of Potlovskaya Dam on August 17, 2016, simultaneously with the collection of hydro-
chemical samples. Floristic diversity and cenotic significance of individual plant species
were determined following by P. F. Mayevsky (2006) and V. G. Papchenkov et al.
(2003). The study of phytocenoses was carried out by the route accounting method.

The chemical measurements were carried out using the Ecotest 2020 photocol-
orimeter by determining the transmittance and optical density of solutions by standard
methods with further recalculation of the solution concentration using colorimetric
curves by Certified measurement procedures methods of Join stock company Christmas+
(Christmas+, Russia). The determinations were done in triplicate.

In the Table below a generalized floristic list for the studied spots with systematic
affiliation to the vascular plant family, ecological group, and representation on the pre-
and after Dam spots are presented.

Table 1. The list of finding higher vascular plants of Khoper river spots up- and downstream of

the Potlovskaya Dam (August 2016)

No. | Specific Latin name of the plant | Biological family | Ecological group Iglf):t]r)?r;n D(;]Xnts)t;fsm

1 2 3 4 5 6
1 Alisma plantago-aquatica L. Alismataceae hygrophytes + +
2 Bidens cernua L. Asteraceae helophytes + +
3 Bidens tripartite L. Asteraceae helophytes + +
4 Butomus umbellatus L. Butomaceae hygrophytes + +
6 Caltha palustris L. Ranunculiceae hygrophytes + +
7 Carex acuta L. Cyperaceae helophytes + +
8 Carex pseudocyperus L. Cyperaceae helophytes + +
9 Carex rostrata Stokes Cyperaceae helophytes + +
10 Carex vesicaria L. Cyperaceae helophytes + +
11 Carex vulpine L. Cyperaceae helophytes + +
12 Ceratophyllum demersum L. Ceratophyllaceae hydatophytes + +
13 Elodea canadensis Michx. Hydrocharitdceae | hydatophytes + +
14 Equisetum fluviatile L. Equisetaceae helophytes + +
15 Galium palustre L. Amaryllidaceae helophytes + +
16 Hydrocharis morsus-ranae L. Hydrocharitdceae | hydatophytes + +
17 Juncus conglameratus L. Cyperaceae hygrophytes + +
18 Lemna minor L. Araceae pleistophytes + +
19 Lemna trisulca L. Araceae pleistophytes + +
20 Lycopus europaeus L. Lamiaceae helophytes + +
21 Lysimachia nummularia L. Primulaceae helophytes + +
22 Lysimachia vulgaris L. Primuldceae helophytes + +
23 Mentha arvensis L. Lamiaceae helophytes + +
24 Myosotis palustris L. Boraginaceae helophytes + +
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Table 1. Continuation

1 2 3 4 5 6
25 Persicaria amphibian L. Polygonéceae hygrophytes - +
26 Potamogeton crispus L. Potamogetonaceae hygrophytes + +
27 Potamogeton lucens L. Potamogetonaceae | hygrophytes + +
28 Potamogeton natans L. Potamogetonaceae hygrophytes + +
29 Potentilla anserine L. Rosaceae helophytes + +
30 Rumex hydrolapathum Huds. Polygonéceae helophytes + +
31 Sagittaria sagittifolia L. Alismataceae hygrophytes + +
32 Scirpus lacustris L. Cyperaceae hygrophytes + +
33 Scutellaria galericulata L. Lamiaceae helophytes + +
34 Symphytum officinale L. Boraginaceae helophytes - +

The list of found higher vascular plants includes 34 species belonging to 17 fami-
lies. The floristic diversity of the spots is almost identical: 2 species (Symphytum offici-
nale L. and Persicaria amphibian L.) are found upstream the Dam. By the number of
species, the families Cyperaceae (n = 7), Potamogetonaceae (n = 3), and Lamiaceae
(n =13) are leading; the remaining families are represented by 1-2 species.

The representation of plants with different coenotic significance in the plots for the
above reason (floristic similarity) also does not differ. As a whole, in both spots 19 spe-
cies of helophytes, 7 types of hygrophytes, 6 types of hydatophytes, 2 species of pleisto-
phytes were found. In the pre-dam upstream area, duckweeds cover the entire water sur-
face.

The degree of overgrowing of the pre-dam upstream spot can be characterized as
high, with a pronounced tendency to waterlogging. The overgrowing of the area down-
stream the Dam is medium.

Observation of Khoper river water quality on hydrochemical indicators in the area
around Potlovskaya Dam was carried out at the same spots. The concentrations of the
following biogen ions in water were determined: dissolved ammonia — ammonium ion —
(NH*), nitrite ions (NO,), nitrate ions (NO5>), phosphate ions (PO,>), chloride ions (CI).
The table below presents the averaged results. The bottom line of the table shows the
maximum permissible concentration (MPC) of these substances for surface water of land
having fishery value according to sanitary and epidemiological rules (Hygienic Re-
quirements..., 2000).

Table 2. The concentration of ions of nutrients in the waters of the Khoper river in the area of the
Potlovskaya Dam 17 August 2016

Spots - C, rng/lizter ;
NH NOy NO;~ PO4~ Cr
Upstream the dam 18.32 1.48 13.12 0.06 9.08
Downstream the Dam 5.52 0.74 7.39 0.05 8.72
MPC 0.5 0.08 45 0.02 300

A comparison of concentrations of biogen ions obtained in the Potlovskaya Dam
area with the maximum permissible concentrations according to fishery standards has
shown that the concentrations of ammonium, nitrite ion, and phosphate ion are much
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FLORISTIC DESCRIPTION OF PARTS OF THE KHOPER RIVER

higher than the maximum permissible concentrations. Moreover, in the pre-dam part all
indicators were higher in comparison with concentrations in downstream of Potlovskaya
Dam.

This pronounced effect can be explained by the cumulative role of the reservoir
formed upstream of the Dam. The hydrological regime in this area is weakly varying in
all seasons of the year, and a drainage flow slowed down due to the functioning of the
Dam: surface waters saturated with highly humidified surface runoff from settlements
and agricultural lands are taken into the reservoir. The upper layers of water that under-
went natural purification as a result of sedimentation and aeration are given away, leav-
ing through the crest of the dam. Of particular note is the relatively high concentration of
nitrite ions, which are rapidly degradable substances (Miniovich M., Miniovich V.,
1979), whose presence in water bodies is normally transient. The presence of these sub-
stances in an increased amount indicates a high biogenic load on the water body and can
disadvantageously affect hydrobionts since nitrite ions in high concentrations are car-
cinogens.

Conducting estimation of biogen ions concentrations in middle summer is explained
by the case of the most high values of this parameters at this time in general.

Under current conditions, bottom sediments with a high content of nutrients may
produce in the bottom sections of the pre-dam part of the Khoper river, which leads to
accumulation of humic substances that reduce water quality and gradual swamping. The
initial stages of which can also be noted by the presence in the floristic composition of a
high proportion of plants of swamp complexes.
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Katsman E. A. Floristic Description of Parts of the Khoper River Upstream and Downstream of
the Potlovskaya Dam and Water Quality Assessment by Hydrochemical Indicators [Kayman E. A.
DIIOPUCTHYECKOE OINMCAHHUE YIACTKOB TeUeHHs p. Xonép Bbiure U HIDKe [10TIOBCKON IIOTHHBI 1
OLICHKA KayecTBa BOJbI 10 THAPOXUMHUYECKUM ToKa3aTessiM | // [I0BOIDKCKHIT 9KOIOrHYEeCKHH JKyp-
Hait. 2019. Ne 4. C. 524 — 528. DOL: https://doi.org/10.18500/1684-7318-2019-4-524-528

B coBpemeHHOM MUpe Bce Oomblliee 3HAUCHUE TpUaaeTCss GOPMHUPOBAHHIO H COXpa-
HEHUIO KauyecTBa IIOBEPXHOCTHBIX BOJ, YTO IPH3HAHO OIHUM M3 BeIyIIMX (PaKTOpOB B
MOJICPKAHUH 3[I0OPOBBsl M Onaronoiydus denoBeka. B 2000-x rr. kauecTBO BOJBI B
p. Xonép cuuTanoch OJHUM U3 CaMbIX BBICOKHMX B EBpore, HO Tenepb €ro BOJbl CTAIU
Oosee 3arpsA3HEHHBIMHU, U 3apEryJIMPOBaHUE CTOKA ([JaXke MOJ BIMSHHUEM HU3KOHAIOP-
HOHU TIJIOTHHBI) MOKET NMPHUBECTH K YXYILICHUIO UX COCTOSHUS M3-32 HapyIICHHs Mpo-
mecca BogooOMeHa. 3a1adell HcClieIoBaHuS SBISUIACh OLICHKA BIMSHHS 3aperysnpoBa-
HUSl PEYHOTO CTOKA Ha (DIOPUCTHYECKOE pa3HOOOpa3nue COCYIHUCTHIX BOJHBIX PACTCHUM
M Ka4eCTBO BOJIBI B paifoHe [10TIIOBCKOI MIIOTHHBI Healleko oT uctoka p. Xonép (Ilen-
3eHCcKas 06nacth, Poccust). OneHnBanu cojepkanue OMOTEHHBIX BEIIECTB B BOJE, MO-
CKOJIBKY WX KOHIIEHTpPAIWs M COOTHOIICHHE ONpPENeNsIIoT Tpoduueckuii craryc, Kade-
CTBO BOJbI U COCTOSAHHUEC BO}IHOI\/'I paCTHTeHbHOCTI/I, YTO MMECET BAXXHOC 3HAUCHHC JIsA
OLIEHKH COCTOSTHMS OKpY>Kalolleil cpeabl KOHKpeTHOro peruoHa. OT6op ruapoxumude-
CKUX MPOO U YUYETHl PacTeHUI MPOBOIMINCH HA ABYX CTAHIMSX: OJJHA — BBIIIE TI0 TeYe-
HUIO OT IUIOTHHBL, Ipyras — HH)KE 10 TeUeHHI0. MBI OOHAPYKWIIM, YTO 3aperyiIupoBa-
HHE MOTOKA MaJIbIM THIPABINICCKUM COOPYKCHHEM BBI3BIBAET HEKOTOPHIC U3MEHEHHS
B THIPOXMMUYECKOM PEXHME, HO HE OKa3bIBacT BIUSIHUSA Ha (IOPUCTUYECKOE Pa3HO-
obpasue.

Kniouesvie crosa: p. Xonép, ITotnoBckas mioTnHa, MakpouThl, (roprcTHIecKoe
pazHooOpasue, F’HAPOXUMHIECKHH PeKUM, OMOTCHHbIE COSIMHEHUS.
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