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Abstract

The researches of the lower course of the river Theiss in the period 1980—1986 point to cer-
tain changes in the physico-chemical and saprobiologic characteristics of water, in relation to ear-
lier data. The erection of the dam at Novi Betej and on the Danube (Djerdap) has slowed down the
lower course of the river Theiss. During the research, changes in the oxygen regime have been no-
ticed. The average values of diluted oxygen decreased by 7%, and the values of BODj; increased by
about 10%. Regarding other parameters, the concentraion of ammonium ion increased, especially in
the winter months. The saporobity index according to Pantle—Buck up to the year 1983 was mainly
within the limits of betamezosaprobity, while in recent years points to transition towards betaalfa-
mezosaprobity.

Introduction

The physico-chemical and saprobiologic researches of the lower course of the
river Theiss have been performed for almost thirty years (MARIC, PunN 1962, Sta-
NOJEVIC, PUnN 1973, PunN, STANOIEVIC 1979) according to which the Theiss was
characterized as a relatively clean river, sutiable for diverse use, and by its saprobiolo-
gic characteristics, mainly as a water of betamezosaprobic type (STANOJEVIC, PUJIN
1979, Punn et al. 1984). However, recently the results point to certain changes of
physico-chemical and saprobiologic characteristics of the water in relation to pre-
vious periods. Therefore, the aim of this work is to show these changes.

Materials and Methods

The research includes the period 1980—1986 on the localities: Martono3, Padej, Novi Betej,
Zabalj and Titel. The following parameters were taken in consideration: the quantity of oxygen
diluted in water (O, mg - dm~3), water saturation with oxygen (O, %), the chemical utilization of O,
through KMnQ,, BOD; and ammonium ion (NH, mg-dm~3). These analyses were performed by
standard methods in use nowadays in such researches. The saprobiologic characteristics were deter-
mined on the basis of saprobity index according to Pantle-Buck.
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Results
The quantity of oxygen diluted in water varies by season, year, and locality.
Judging from the mean values, these variations are not so pronounced. They are more
expressed at extreme values, especially the minimal ones. The mean values are mainly

within the limits sufficient for normal life of organisms. In summer these values are
the lowest, in spring and autumn slightly higher and in winter the highest (Fig. 1).
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. Fig. 1. Variations in the basic chemical parameters in the water of lower Tisa (1980—1986)

The differences are evident also in relation to localities. At Martono$ in spring and
summer the values are more even and lower, in autumn and winter the values rise.
then decrease and again slightly vary. Characteristic is the fall at Zabalj in all sea,
sons. The same can be said for Befej.. The saturation of water with oxygen at N-
Bedej and ZabaIJ 18 considerably lower as compared to other localities (Fig. 2). The
oxygen content in the investigated period was in the limits of 3.2—16.5 mg - dm -3,
with a minimal saturation of 35%. According to previous reports, the minimal sa-
turation was about 70% (STaNOIEVIC, PuzN, 1973).
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The mean values of oxydability through KMnO, also point to seasonal and
local variations (Fig. 1. and Fig. 2). As itcan be seen in the report, the mean values are
over 5mg-dm—3 and show that the Theiss in its lower course is considerably loaded .
with matters of organic nature. High values are in the year 1985 and 1986. With re-
gard to seasons, evident are lower values in autumn, uneven in spring and winter.
‘This load is very high at Novi Begej, Zabalj and Tlte]
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Fig. 2. Seasonal and localities variations of the basic chemical parameters in the water of lower Tisa
(mean values 1980——1986)
M — Martono$, P — Padej, N.B. — Novi Belej, Z — Zabalj, T — Titel

The biologic oxygen demand (BOD;) aslo points to the aggrevation of water
quality. While in the period 1968—1970 the values were about 2.1—3.8 (STANOIEVIC,
Punn, 1973), in the investigated period these values appear mainly as minimal (Fig. 1.
and Fig. 2), while the mean values are below 4 mg-dm~3, but many times also
above. In the investigated period, the values were between 1.2—10.2 mg-dm~2.
The values are uneven locally and seasonwise. The comparxson of these values with
diluted oxygen and saturation O,, confirm that the increase of organic load corres-
ponds to a reduced quantity of diluted oxygen. Some deviations from this natural
law can be explained by the influence of some other factors important for the oxygen
regime, first of all hidrologic ones (small quantity of water, slow flow).
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Considerable aggrevation is reflected in the concentration of ammonium through
ammonium ions. The ascertained values in the investigated period were 0.5—5.7
mg-dm~2 and point to a periodical pollution of the lower course of the Theiss
(Fig. 3). These values are higher in the entrance profile at Martono§, than at others
(Fig. 4). Ammonium in the summer period makes 2—6% of the total nitrogen content
and in winter even somewhat higher than 30%. Following the changes in the average
values of ammonium on one side and nitrates and nitrites on the other, it could be
concluded that the process of ammonium oxydation into nitrites is evident in the
section Martono§—Padej (ammonium is decreased, nitrite increased). Downstream of
Padej, in the process of further oxydation the nitrite content slightly decreases, while
the nitrate content slightly increases. The influence of pollutants at Novi Bedej is
manifested by a slight increase of ammonium at N. Bedej. The nitrite content was
considerable, especially in the years 1985 and 1986, with evident maximum in winter,
An evident increase of nitrogenous matters, especially in the last two years, points to
pollutants such as communal waste waters, industrial-agricultural waters, the waters
from cattle farms and the application of fertilizers.
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Fig. 3. Variations of ammonium ions NH{ mg-dm=~2 in the water of lower Tisa (1980—1986)
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Fig. 4. Localities and seasonal variations of ammonium ions (NH; mg-dm~*) in the water of
lower Tisa (mean values 1980—1986) .
M — Martonos, P — Padej, N. B. — Novi Betej, Z — Zabalj, T — Titel

Saprobiologic characteristics according to Pantle—Buck also point to certain
deterioration of water quality in the last years (Table 1).

Tabl. 1. Saprobity index according to Pantle—Buck in the lower course of the Theiss (1980—1986 )

Years Localities 1980 1981 1982 1983 1984 1985 1986
MARTONOS 2.15 2.30 2.20 2.30 2.40 2.50 2.45
PADEJ 2.20 2.40 2.40 2.40 2.30 2.30 2.40
NOVI BECEJ 2.25 2.25 225 2.60 2.50 2.50 2.50
ZABALJ 220 2.40 2.40 2.40 2.40 2.45 2.45
TITEL 2.20 2.40 2.40 2.40 2.50 2.50 2.50
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The saprobity indexes point from beta to beta-alfamezosaprobity, being a cer-
tain aggravation, related to earlier data (MARIC, PusIN 1969, PuiiN, Raikovi€ 1979).
In particular seasons the saprobity index even points to alfa-mezosaprobity, as it was
the case in the spring of 1982 (PuiN, RaTtAasac 1983).

Conclusion

From the results of the investigations of the physico-chemical and saprobiologic
characteristics of the lower course of the Theiss in the period 1980—1986 in the locali-
ties Martonos, Padej, Novi Bedej, Zabalj and Titel, following can be concluded:

The quality of lower course of the Theiss has been aggravated especially in rela-
tion to oxygen regime, ammonium concentration and saprobiologic characteristics.

The average values of oxygen diluted in water are decreasing by about 7%, com-
pared to earlier values and vary depending on the year, season and locality.

The oxygen content in the investigated period was in the limits of 3.2—16.5
mg-dm—3, with minimal saturation of 35%.

The mean values of oxydablhty through KMnO,(COD) were over 5 mg-dm ™3,
showing that the Theiss in its lower course is considerably loaded with organic mat-
ters. .
The biologic consumption of oxygen (BODj;) also shows the degradation of the
water quality, the values being 1.2—10.2 mg-dm™3,

This aggravation is especially reflected in the concentration of ammonium,
given through ammonium ion (0.5—5.7 mg-dm~3). Considerably high values fall
in winter periods.

The saprobity index according to Pantle-Buck points to aggravation with values
pointing more and more to beta-alfamezosaprobity.

The stated aggravations beside other factors, can be explained by the slowing of
the river flow, due to hidrotechnical operations.
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A Tisza alsé6 szakasza fizikai—kémiai és szaprobitdsi értékeinek
ingadozdsa az 1980—86-os idészakban

Koi¢i¢ KsenwA, PuliN VLASTA* és BUGARSKI RADOIKA
Tartomanyi Hidrometeorologiai Intézet, Sr. Kamenica* Biologiai Intézet, Ujvidék
Kivonat

A Tisza als6 szakaszan 1980—86-ban végzett kutatasok a viz fizikai-kémiai és szaprobiasi érté-
keinek ingadozasat eredményezte. Lassult a lefolyas, hémérsékletcsokkenés és kevesebb lebegbanyag
volt megallapithat6. Az oxigén haztartasa is ingadozott. Mig az oldott oxigén allandban 4 mg/l1 volt,
addig az atlagos értéke 7%-kal csokkent. A telitettség 35—117%-os értékei szintén csokkenést, vi-
szont a biologiai fogyasztas 5-0s értéke 10 %-os ndvekedést jelent. A tobbi kémiai paraméterek kozil
az ammonia-ionok telitettsége novekedett, mig a pH, vizkeménység, alkalisag, P, Ka, Na ingadozasa
elenyész6. Pantle-Buck szaprobitési indexe alapjan 1983-ig a betamezoszaprobitas, az 1983—86-o0s
idBszakban viszont az alfamezoszaprobitis volt jellemzd.

W3mMenennsi HEKOTOPHIX (PH3HKO-XHMHYECKAX
H CanpoGHOJIOrHYeCKNX XapaKTepUCTHK HUKHETO TeueHHst

! p- Tuca B nepuog 1980—1986. r.r.

Kcenus Koitunu, Bracra Ilyiinu*, Pamoiixa Byrapckm
Kpaepas raapoMeTeoponormyeckas ciyx6a, r. Cpemcka Kamernua*, UactatyT no 6momoran '
EcrectBeHHO-MaTeMaTH4yecKoTo dakysbrera, r. HoBu Can
Pearome

Wccrnepopanns HKEEro Tevenns p. Trca B nepron 1980—1986. r.r. yka3siBaroT Ha HEKOTOPbIE
H3MEHEHHST (H3HKO-XAMHAYECKAX H CanpoOHONOrMYecKAX XapaKTepHCTHK BOAB! HO OTHOIIECHHIO
K JaHHBIM, IOJIyYEHHBIM paHee. DTH H3MEHEHHS HAOONAIOTCS NpPEeXAe BCErO B YMEHLINCHHH Pac-
X0[a, TEMOEPaTypPHl BOMBI, & TAKXKE Napsule-lnaByYero Marepaana. ViaMeHeHRs Takxke Habmona-
IOTCS H B OTHOHIEHHH PeXHMa KUCIopoda. KomaiecTBo pacTBOPEHHOTO B BOJE KHUCIOpOJA BCeraa
TpeBBIMIAET 4 MI. J1™1, HO CpeHAe 3HAYEHU yMEHbIIAloTCs Ha OK. 7%. HachlllleHHOCTh BOIBI KAC-
nopoxoM 6p1a 35—117, 910 TakKe ABJiseTcsd yMeHbIIeHneM, a 3Hadanus BIIK; ysenu4msaroTcs Ha
ok. 10%. V3 ocTa/IbHAIX XMMHAYECKAX OapaMETPOB HEOOXOAUMO OOpaTATh BHUMAHUE HA yBEIIHYCHHE
KOHLIEHTPAlHH AOHOB aMMOHHS.

TToYTH HEH3MEHEHHBIMH ABJIIIOTCA 3HadYeHHs PH, KECTKOCTH BOMBL, INENOYHOCTH, Pocdopa,
Kanus B HATpHs.

Mepexc canpobrocra no IMautiae-Byky B nepuozne 1o 1983 roma, B OCHOBHOM ObUI B IpeAeIax
6eraMe3ocanpobHOCTH, a B nepuon 1983—1986 r.r. nabmopaercs nepexon oT Gera k ansha mMe30-
canpoOHOCTH.
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Promene nekih fizitko—hemijskih i saprobioloskih
karakteristika donjeg toka Tise u periodu 1980—1986

Ksenwa KoiCi¢, VLASTA PuiiN*, RADOJKA BUGARSKI

Pokrajinski hidrometeorolo$ki zavod, Sr. Kamenica
*Institut za biologiju PMF, Novi Sad

Izvod

IstraZivanja donjeg toka Tise u periodu 1980—1986. ukazuju na izvesne promene fizicko-
hemisjih i saprobiolo3kih karakteristika vode u odnosu na ranije podatke. Te promene se ogledaju
pre svega u smanjenju protoka, temperature vode i samnjenju lebdeé¢ih materija. Takodje su kon-
statovane promene u kiseoni¢kom rezimu. Koli¢ina kiseonika rastvorenog u vodi je uvek preko
4mg-1-%, ali proseCne vrednosti opadaju za oko 7%. Zasiéenost vode kiseonikom se kretala od
35—117%, $to je takodje smanjenje, a vrednosti BPK; su u poveéanju za oko 10%. Od ostalih he-
mijskih parametara posebno treba istaéi poveanje koncentracije amonijum jona.

Skoro nepromenjene su vrednosti Ph, tvrdoce vode, alkaliniteta, fosfora, kalijuma i natrijuma.

Indeks saprobnosti prema Pantle-Buck-u u periodu do 1983 god. uglavnom se kretao u grani-
cama betamezosaprobnosti, dok u periodu 1983—1986 ukazuje na prelaz od beta ka alfa mezo-
saprobnosti.
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