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Abstract

N

In the grass-lands of floodplains enclosed between th levees of the Tisza, two associations may
be separated. In the sections on higher levels Lythro (virgatae )-Alopecuretum pratensis BODROGK. 77
is dominant and in those on lower levels Carici (melanostachyae )-Alopecuretum pratensis Sob 71,
showing a transition towards the flood-plain Magnocaricio. As a result of the lasting water-covering,
the meadow association, composed by species components that require hygro-mesophilic environ-
mental essential conditions, changes into a flood-plain grass-land of helo-hygrophilous character.
In the years free from lasting flood-waves, the regeneration of Lythro-Alopecuretum begins. As an
intermediary stage, a meadow overgrown with weeds develops. The development of this can be
hastened by the missing of regular mowings. Consequently, the seeds of Glycyrrhiza echinata, Lythrum
salicaria, Iris pseudacorus, Glyceria maxima and of other species will be spread by the floods. Their
fast multiplication prevents, therefore, the spread of Alopecurus pratensis.

By the six years long systematical investigations an answer was given to the
dominance relations, organic-matter productions of the species components of both
-meadow-associations, as well as to the change in the proportions of the living and
dead matters. |

The flood-plain of the Tisza is regularly covered by the spring flood-waves.
Flood-free years rarely occur. Depth and lastingness of floods are, however, changing. -
And the local climatic conditions during floods are also different. As a result of these,
the water covering of the vegetation may grow considerably warmer or colder and
the species-selecting effect of flood may weaken or intensify.

In case of a lasting water-covering, the species-composition of the associations
of the marshy meadow-lands, their phytomass production and zonation system
change. The meso-hygrophytic species will be replaced by helophytic components.
We wanted, on the way of our investigations, performed for several years, to obtain
an answer to the qualitative and quantitative degrees of the changes in phytocoenoses
taking place as a result of the lasting water-covered period, following the effect of
floodwave-free or short-lasting inundations of shallow water-height.

Materials and Methods

The investigations began in 1972. There has proved to be the most suitable for this purpose
a contiguous marshy meadow-land of several ha extension on the island Kdrtvélyes, taking place
in the Tisza Nature Conservation District at Martély, being thie least disturbed by civilization effects.
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Our observations which included the changes in the conditions of associations and the organic-
matter production of the constant designated stands and in the hydrographic conditions of their
habitats, as well as the clearing up of their physical and chemical characteristics, were repeated in
the course of the growing period yearly more than once.

For the sake of keeping track of the changes, taking place as a result of the overground quanti-
tative distribution of the phytomass and the abiotic effect of this, the cut organic matter was first
selected into living and dead components and then the living material into species. After being dried,
it was weighed in air-dried state. For determining the quantity of root-preduction, monolith was
taken out from the soil of stands till 20, cm depth, in 5, resp. 10 cms.

The moisture-content of the soil was established for ml/cubic dm soil, and in the dry-weight
percentage of the soil, and the total salt content on the basis of its electrical conductivity.

Terrain conditions of the marshy meadow-lands in the experimental area

Before building up the levees of the Tisza, the water mass of the melting snow
from the Northern and Eastern Carpathiens, the Central Range of Mountains, and
the Northern Great Hungarian Plain had brought about extensive but shallow in-
undations in the deeper situated areas of our Southern Plain (ANDO & VAGAS 1973).
Consequently, the face of the landscape in that time was primarily characterized by
a uliginal vegetation and helophytic gallery forests.

As a result of the levees built and raised higher and hlgher in the course of
Centuries XVIII and XIX, the inundation areas outside the levees and the flood-
plains within these sharply separate from each other, inrespect both of the vegetation
and the hydrographical conditions. (BoDROGKOzZY 1961, 1962, 1967; BODROGKOZY—
HoRrVATH 1972, HORVATH-BODROGKOZY 1977.) In the flood-plains, the water mass
of the spring and early-summer flood-waves can namely be as high as 3 to 4 m, as
well. In the area of our investigations, e.g. in 1974, the water-covering was as high
as this, for some months long. This had a devastating influence on the phytocoenoses
of meso-hygrophilous character which had develope here, and in the years following
the flood, a change of associative value took place in the vegetation.

In the flood-plain of Kd&rtvélyes island considerable relief differences took shape.
These partly are old riverbed-remains filled up, partly depressions brought about by
the current of water, taking part as smaller or larger areas of stagnant waters. The
soil of the area is an alluvial soil, prevented in its development by the accumulation
of the silt and clay fractions, regularly and uninterruptedly transported by the flood-
waves.

Containing no, or only very little, calcium-carbonate, it may be considered as an
alluvial soil of acid or neutral reaction. In the area of stagnant waters, in the rooting
zone, the accumulation of harmful sodium salts can here and there be demonstrated
and can even reach 0.1 percent. This value is to be regarded as the lower limit of
sodification (BALLENEGGER 1953).

The appearance of hydrogen sulphide, left behind after floods, getting warm in
the summer season, and being formed in the course of the decomposition of the dead
matter of vegetation may have a harmful effect on the composition of species com-
ponents of the meadow-associations. Its presence can be ascertained already on the
site by the opaline colour and characteristic smell of water.

Zonation of the plant-associations of the area

The deepest zone of the meadow plant-associations on Kortvélyes island is to
be found in the dried-out dead-arms or at the side of those.
The species components of Potemetum lucentis Hueck 31 can accomodate
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themselves well to the drying-up summer season, too. The pioneer plant-association
of the riverside zone is Polygono (amphibio)-Bolboschoenetum BODROGK. 62, indicat-
ing a soil becoming more and more saline and turning into the stands of Scirpo-
Phragmitetum W. KocH 26. It contains large numbers of Schoenoplectus lacustris.

In the deep-lying areas of the island flood-plains with stagnant waters Caricetum
gracilis Almquist 29, Carici-Typhoidetum S00 71 and, in a smaller degree, Glycerietum
maximae HUECK 31 predominate. Their spreading in years with lasting floods is more
considerable and are connected together by several sub-association units.

In areas with boar-rootings, as a result of the intensive devastation, mud-vegeta-
tion: Cypero-Juncetum S00 et CSUROS 44 occurs. The latter one is the dominant weed-
association of the flood-plain plough-lands abandoned in the years with lasting
floods.

In the higher situated areas.of the flood-plain, among which the above mentioned
marshy ecosystems, marshy meadows are mosaic-like wedged in, become dominant.
Their species composition shows considerable differences, depending upon the degree
and length of time of the water covering. In flood-free years or in those with short-
term floods, Lythro (virgatae)-Alopecuretum BODROGK. 1977 predominates. After
the formation of lasting flood-waves, mainly in years with many floods, Carici
(melanostachiae)-Alopecuretum S06 71, showing a transition to the Magnocaricion
representatives of the marshy ecosystems of the flood-plain, takes over leadership.

Comparative investigations performed in the stands of Lythro-Alopecuretum,
in case of different water-coverings

We have systematically investigated into the changes in the species combinations
and organic-matter production of this marshy meadow, since 1972. For control,
there are chosen from among the flood-free years or those with floods of short dura-
tion, the conditions in 1972 (Fig. 1).

Investlgatmg into the state of the penod in early June, 1mmed1ately before
mowing-time, it could be established that, in respect of its partlclpatlon in covering,
Alopecurus pratensis was dominant and showed, together with Agropyron repens,
80 percent participation in the total covering. In our area, the characteristic species
of this association are — apart from the meadow foxtail — Agrop yron repens, Lythrum
virgatum, Thalictrum flavum, Euphorbza lucida.

In respect of their organic-matter production, in July, 86 percent of the total
overground organic-matter production of the two dominating species was living
matter. 82 percent of their root production takes placein the upper 5 cmlayer of the soil.

The species composition of the association, the participation of the components
in covering and the extent of their phytomass production show connection primarily
with the hydrographical conditions of the habitat.

On the basis of the change in the moisture content of their soil, after flood-free
periods or those with short-time water-coverings, here the hygromesophilous habitat
relations are characteristic.

The autumn aspect was first investigated in September 1970. As compared with
the summer states, there were considerable differences both in species composition
and in the distribution of production. Its two characteristic species, Glycyyrrhiza
echinata and Lythrum virgatum took part in 43 percent of the total production of
phytomass. Their dominating role is still more remarkable if we take into considera-
tion their participation in covering. After the withdrawal of species which can be
observed in the course of the Autumn, their sudden advance is still more increased.
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The least change was shown by Potentilla reptans in the course of the growing
season.

The ratio of the dead matter in the phytomass of the Lythro-Alopecuretum
stands became in the course of the summer months six times as high as before. The
flood-waves of the years between 1972 and 1977 are summarized in Fig. 2. '

Effect of the lasting water-covering

In the Spring of 1974, our experimental area was covered by the longest-lasting
flood-wave. The stands of the original Lythro-Alopecuretum became devastated
almost entirely. And after the flood had passed, no stagnant water was left behind
either in the ebserved area or in areas at similar levels. The regeneration of association
could only begin at the end of Summer and the total covering was as high as 10 per-
cent only at the end of September. From among the five species to be found, leader-
ship belongs to Glycyrrhiza echinata. From among the Lythrum species, a few indivi-
duals of Potentilla reptans could only be observed. Adventitious species are Carex
melanostachya and Juncus compressus. The covering-conditions of the stand are
summarized from the Autumn of 1974 to the Autumn of 1977 in Fig. 3.
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In the growing season.of the next year, our area was not touched by any lasting
flood-wave (Fig. 2), the spreading of the species components of the marshy meadow-
land in the flood-plain therefore intensified. At any rate, within this the distribution
of species, living and dead matters and the participation of these in covering
showed a considerable change. In this way, Carici (melanostachyae)-Alopecuretum
came about, forming a transition towards Magnocaricion in the flood-plain.

In spite of that the omission of the lasting water-covering is equally favourable
for certain hygro-mesophilous species, like Alopecurus pratensis, Ranunculus repens,
both in the spring and summar aspects, the helo-hygrophylous Carex melanostachya
and C. gracilis have together reached even 20 percent D-value.
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In the phytomass production of the developed phytocoenoses, the meadow
foxtail has got, besides the Cyperaceae, the second place. Glycyrrkiza echinata is less
sensitive to the damaging effect of a lasting water-covering. Its overground organic-
matter production is therefore considerable.

~ The conditions of the growing period 1976 was investigated on four occasions,
because the degree of the water-covering of the spring flood-wave was of high value
and of shorter period. Its effect was the most striking in the spring period. Then the
two Carex species sufferred the least damage. On the other hand, the D-value of the
other components was still insignificant (Fig. 3).

In the summar season, June and July, the habitat conditions were the most
favourable for Carex melanostachya and C. gracilis and achieved even a covering
participation over 40 percent. The spreading of Alopecurus did not show any major
difference as compared with the similar period of the preceding year:

It was repeatedly proved that the increased covering participation of Glycyrrhiza
echinata always falls on the late summer period. To know this may be important
mainly for the practice. From among the Lythrum species, L. salicaria is the dominant
one and L. virgatum only occurs one by one.

In the.autumn aspect, the total covering of the species components, and partly
also the productivity of species, decrease.

In 1977, in the Ko6rtvélyes reaches of the Tisza, as well, the lasting water-covering,
as the main environmental ecological factor of the flood-plain ecosystems, was missing.
Consequently, in the marshy meadow-land zone of the investigated area, the hygro-
mesophilous species have again come into prominence. As, however, the spreading
of Alopecurus pratensis was of lower tempo than expected, the regeneration of the
species components of Lythro-Alopecuretum took place in a longer time. The quality
of hay to be expected in the hayland was, namely, so much vitiated by becoming
sedgy as a result of the lasting water-covering in the previous second year that the
regular mowing and mainly the cutting of the second crop were omitted. It may be
due to this that the husks of some “weed species” of the flood-plain, first of all those
of Glycyrrhisa and large numbers of the Lythrum salicaria seeds were spread uni-
formly in the area by the floods. In this way, the area left free by the Carex species,
already driven back for the Autumn of 1977, and Alopecurus, not having yet a suit-
able spreading in that time, was occupied by these species. With this can be explained
the high participation of Glycyrrhiza, Lythrum and Polygonum amphibium in the total
phytomass production (Fig. 3).

Practical relations of the results of investigation

It is a known fact that, as a result of the river barrages built in the Tisza succes-
sively, the water surface of the river-bed considerably increases. Consequently, the
flood-plains get under a lasting water-covering more frequently. In the first place,
the here and there extensive flood-plain grass-lands are mostly affected by the chang-
ing environmental effect.

The hayfields with speargrass and Lythrum have so far produced hay of accept-
able quality and their cultivation has been profitable for the stock-breeding farm-
steads. In the future, as a result of the more and more frequently returning lasting
flood-waves, these hayfields will expectably become inferior in quality. Owing to the
spreading of sedge species and other “weed species” requiring plenty of water, in
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these flood-plain stretches sour hay will grow, unsuitable for foraging purposes. The
multiplication of water mannagrass (Glyceria maxima), yellow iris (Iris pseudocorus),
reed-grass (Typhoides arundinacea), wolf’s milk (Euphorbia lucida) but mainly of
Glycyrrhisa echinata and Lythrum salicaria is also to be expected.

The considerable lost 6wing to the deterioration of grass-lands can be reduced
by draining the remained stagnant waters immediately and it can even be prevented
by planning and carrying out canalizing systems for draining water.
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Tartés dradds hatdsa a Tisza hullimtéri mocsarrétek fajosszetételére
és szervesanyag produkcidjara

BoDROGKOZY GY. és T HORVATH 1.
Jézsef Attila Tudomanyegyetem Novénytani Tanszék, Szeged

Kivonat

A Tisza arvédelmi toltései kozé szoritott hullamtéri kaszaldkon két asszociacio kiilonithetd el.
A magasabb térszinQi szakaszokon a Lythro (virgatae)-Alopecuretum pratensis BODROGK. 77 és
az alacsonyabb térszinli szakaszokat urald s a hullamtéri Magnocaricio felé atmenetet mutaté
Carici (melanostachyae )-Alopecuretum pratensis So6 71. Tartds vizboritas hatasara a hygro-mesophil
kornyezeti életfeltételeket igényld fajkomponensek alkotta réttarsulas helohygrophil jellegi hullam-
téri kaszaldva alakul at. Tartos arhullamoktol mentes esztendékben megindul a Lythro-Alopecuretum
regeneralddasa. Kozbeesé stadiumként elgyomosodott rét alakul ki. Kialakulasat a rendszeres
kaszalas elmaradasa gyorsithatja. Ennek kovetkeztében a Glycyrrhiza echinata, Lythrum salicaria,
Iris pseudacorus, Glyceria maxima és mas fajok magvait az aradasok szétteritik ezaltal gyors elsza-
porodasuk az Alopecurus pratensis térhoditasat gatolja.

Hat éven at tarté rendszeres vizsgalatok valaszt adtak a két réttarsulas fajkomponenseinek
dominania viszonyai, szervesanyag produkcidira, valamint az él6- és a holtanyag aranyainak valto-
zasara.
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Uticaj dugotrajnih poplava na floristi¢ki sastav i organsku produkciju
plavnih prodrudja i ritskih moé¢vara reke Tise

) GY. BODROGKOZY i T I. HORVATH
Katedra za botaniku Univerziteta JATE, Szeged

Abstract

Na livadama izmedju odbrandbenih nasipa reke Tise javljaju se dve asocijacije.’Na vi§im stanis-
tima ne nalazi Lythro (virgatae) — Alopecuretum pratensis BODROGK. 77, a na staniStima niZeg
nivoa Carici (melanostachyae ) — Alopecuretum pratensis S00 71, kao prelaz ka Magnocaricii plavnih
podrudja. Pod uticajem dugotrajnih poplava, umesto ritske asocijacije koja zahteva higro-mezofilne
uslove Zivota, javlja se helohigrofilna livada plavne zone. U godinama bez dugotrajnih poplava
uspostavlja se regeneracija Lythro-Alopecuretum asocijacije. Kao medjustadijum javlja se zakarovljena
ritska zajednica. Njeno pojavljivanje ubrzava izostanak redovnog koSenja. Poplave obezbedjuju
raseljavanje semena Glycyrrhiza echinata, Lythrum salicaria, Iris pseudacorus, Glyceria maxima
i drugih vrta i njihovo brzo osvajanje sprecava rasprostiranje Alopecurus pratensis.

Ispitivanja u toku Sest godina dala su odgovor na uslove dominacije floristi¢kog sastava vrsta
ritskih zajednica, na organsku produkciju, kao i na odnose promena organskih i neorganskih ma-
terija.

Bansanne IpOAOIKHTE/JILHOIO Pa3jiHBA HA BHAOBOH COCTaB
00JI0OTHCTHIX JIYTOB H NPOAYKIHMIO OPraHH4YeCKHX BEIECTB

A.bonporkésn—t U. Xopear

. Kadenpa Gotamaxn Vamsepcurera um. A. Moxeda, Ceren

Pe3ome

Ha ceHOKOCHBIX JIyrax, JIeXatluX MeXIy coopyxeéHHbMU Ha Tuce nam6aMu no 3ammre OT Ha

BOIHCHHES, MOXHO Pa3rpaHMYATh Ase acCummauun. Ha yyacTkax c6osiee BOIBBIIUEHHBIM pesibehom
— Lythro (virgatae) — Alopecuretum pratensis BODROGK. 77. M TOCIIOACTBY!O HAa yJacTkax ¢ 6onee
HA3MEHHBLIM pesibeOM H NpeicTaBnsiounylo coboii nepexon k  Magnocaricion Garici (melanos-
tachyae) — Alopecuretum pratensis Sob 71.
IMon BIMAHAEM IJTHTEILHOTO OOKPHITAS BOLOM JIyrOBblE COODIECTBA, COCTOSAIINE M3 BUAOBBIX KOM-
MOHEHTOB, TPEOYIOIMX rAAPOME3O¢HNBHBIX KU3HEHHBIX YCIIOBHIH, Npeobpa3yroTcs B CEHOKOCHbIE
JIyra noim renoruapoduiibHOro xapakrepa. B romopl, koraa He HabaloaeTcA IUIHTENbHELIH pa3iiuB.,
HAaYKMHAET perenepapoBaTh Lythro — Alopecuretum. B kayecTBe nepexonHoi#t cragmu dopmu-
pyeTcst nepHECTLIA Nyr. TIponece ero ¢opMEPOBaHHSA YOBICTPSIETCS B CITy4ae OTCYTCTBHS CHCTEMaTH-
geckoro xomerns. IIpa 3ToM paszsue cnocoOcTByeT nepenocy ceMsH Glycyrrhiza echinata, Lythrum
salicaria, Iris pseudacorus, Glyceria maxima W ApyrMxX BHOOB, ObICTpOE pa3MHOXEHWE KOTOPbIX
NpenATCTBYET pacupocTpanenmto Alopecurus pratensis.

ITpoBeacHHEBIE HAMH B TEYEHHE LIECTH JIET CUCTEMATAHYECKHE HCCIICIOBAHUA IaJIH OTBET Ha BOI-
POCBI OTHOCHTEJLHO AOMHMHHMPYIOLIMX OTHOINEHHH BHIOOBBIX KOMIIOHEHTOB IBYX JIYTOBBIX COO6-
[IECTB, AX OPraHUYEeCKOM MPOIYKUMH, a TaXKe€ H3MEHHHA COOTHOIUEHHS XHBOTO H MEPTBOTO Be-
iecTna.

Becesnne NaBOAKOBLIC BOJIHBI CHCTEMATHYECKH 3aTOILIAIOT NoiiMy Tucel. Penko GbIBaIOT ronel,
Koraa HeT pasnupa. OOHAKO JUTHTENBHOCTL M CHJIA HaBOAHEHMH pa3nuyHbl. Pa3iuyHbl B MeCcTHble
KJIMMAaTHYECKHE YCJIOBMS B NMepuon HaBoAHeHWs. Ilom ux BiMsHMEM 3ajMBarOLasi pACTUTEbHBIM
MOKPOB BOJa MOXET B 3HAYHTENILHOMN CTENEHH HJIH COTPETHCA, MIIH OXJIaAUThCA, B CHIIY YEero «BHIO-
CENEKTHPYIOLIEE» BIIMAHHE HABOAHEHHA MO0 cnabeer, OO MoBEIAaETCS.

B cny4ae QMATENBHOrO MOJIKPBITHS BOZOM M3MeHAETCA BHOOBOM cocTas coobiiects 6omnoTtuc-
TEIX JTYTOB, EX HPOAYKUHMA B $HTOMAcCCE H 30HANIbHAA CHCTeMa. BMecTo Me30oruapodHTHBIX BUIOOB
NOABAKOTCHA reNOGQHUTOHHBIE KOMIOHEHTHI. .

B x01€e CBOMX MHOTOJIETHAX HCCAEAOBAHMAI MbI NBITANHCH AaTh OTBET HA BOOPOC O KBATUTAaTHB-
HOM M KBAHTHTATHBHOM pa3Mmepe (GUTOLEHO3HBIX H3MEHEHMM, HACTYMAIOWMX IOX BIHAHHAEM
6e3pa3nMBH LIXOEPHOAOB, & TAKXKe MEPUONOB IUIMTENBHOIO BOOHOIO MOKPBITHA, CMEHSIOLIEro
HEMPONOJKHTENLHBIE PA3NABLI ¢ HE3HAYUTENLHBIM MONHATHEM YPOBHS BOMAMI. ’
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