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Abstract

Our smallest floriferous plant, Wolffia arrhiza (L.) HORKEL ex WIMMER 1857, is wide-spread
in all flat areas of Europe, till the latitude of 15 north, resp. till the July isothermic line of 18 °C
(in North-western Europe: 17 “C) where there is enogh eutrophic standing water, rich in nutritive
matters. In countries lying in the north, full of mountains or having a dry climate, it is very rare or
is entirely missing.

In our country, its distribution is fairly scattered although it is imaginable that, after a close
scrutiny, we may obtain knowledge of much more habitats. 1t was known earlier only from the
middle and south-eastern parts of the territory east of the river Tisza when,in 1972, 1 found it closed
to the community Turricse in county Szatmar. In the following years, I found more and more locali-
ties of it in that region and it proved to live in many places in the flatland of Szatmar-Bereg and even
its newer occurrences in large numbers are to be expected.

In this region, it occurs mostly among Spirodela polyrrhiza, Lemna minor, Salvinia natans,
Utricularia vulgaris, sporadically Lemna trisulca, etc. in various, convenient associations. Its ratios
related to the enumerated species give in the surveys, on the average, 60 to 80 per cent values (Its
characteristics are: A-D=between 3-3, resp. 4-5 (5-5); K= (in every case)} V./. It is not rare in
pure stands.

Our knowledge of its ecology, dispersion is sketchy and we are sure of that further investigation
of these questions will furnish several more pieces of information.

Its suggested protection also means the necessity of protecting the water habitats. This is
equally justified by its being scientifically and economically considerable.

Wolffia arrhiza (L. 1771) (=Lemna) WIMMER 1857, resp. with righ auctorial
name W. a. (L.) HORKEL ex VIMMER /857 (KANDELER 1976) is the smallest floriferous
plant. There have so far been few authors all over Europe who dealt with its research,
outlining its area exactly. In more neighbouring countries, and even in this country,
the investigation into water-plant associations came into prominence only since the
latter years. In the course of works like these, about this — in many respects (both
in scientific and economic questions equally) considerable but mostly easily lost-plant
the collection of a more and more considerable body of knowledge is to be expected.
Light is thrown on several biotopes of this plant, not known until now, just recently.
In this country, too, it lives in more places than it is known so far in the literature on
the subject. And owing to the insufficient attention paid to it, it is not impossible that
it was much more frequently occurring before the beginning of the flood defence and
reclaiming works. Today we can only try to guess whether its multiplying recent data
are really its new appearances or only the present detections of its since very long
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hidiny occurences. It is imaginable, too, that we only see the ecological changes tak-
ing place in extensive areas, spreading of minor stands which survived in some suit-
able, concealed, remotest corners of the country.

Wolffia is an ecologically indifferent, thermophilous plant. Floating in eutrophic
standing waters, rich in nutritive matters, it occurs in large numbers. It is a Lemnion
character-species, forming associations, respectively it presents itself in the following

Photograph 1. Mill-pond at Csaholc (Photo by I. FINTHA).

plant associations: Wolffietum arrhizae, Wolffio-Lemnetum gibbae, and additionally
in Salvinio-Spirodeletum (-polyrrhizae Wolffietosum), Stratiotetum (Hydrochari-
Stratiotetum), Ceratophylletum demersi, Ceratophylletum submersi, Lemno-Utricula-
rietum, Myriophyllo-Potametum, Parvopotameto-Zanichellietum, as well as in reeds
( Scirpo-Phragmitetum, Acoretum) and, farther from our country, in others, as well
(Soo 1973).

It is floristico-phytogeographically a flatland kollin, wide-spread in the eastern
hemisphere, in Europe it is an Atlantic-Mediterranean floristic element (So6 1973)
or, according to others, a subtropical one (Asia, Africa, Australia), in Northern
Europe it is adventive (BECAREVIC 1953), resp. cosmopolitan (So6-JAVORKA 1951).
In this country, it is perhaps neophytic (S0 1973). It spreads by means of water,
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wind, water-birds. The migrating water-fowl can carry it on its leg, bill, feathering
far away on the pathway of its migration. In this country, it is not propagated by
zoogamy. And even, there is only known a single flowering datum of it, from the
northern foreground of the Caucasus (BENKOVA 1957).

6-8 of the 14-16 species of the genus are only American, 1 species is Central-
American, 5 species are only African, 1 species is from Central Asia and 1 species
is Eurasian—-African-Australian (KANDELER 1976). The latter one W. arrhiza, has
spread in Europe till the latitude of 55° north. More exactly it lives till the isothermic
line where the July mean temperature is 18 °C (resp. in North-Western Europe, as well
as in the south-eastern part of the British Isles 17 °C), in 0.75-1.5 m deep waters
(KANDELER 1976) (Cf. with the map, too).

It is in Europe mainly the inhabitant of the southern and western flat areas. In
the south and on the higher reliefs, in the mountains — owing to its thermophilic
nature — it is missing and it can, of course, not be found in the dry provinces, either.

On the territory of Hungary, the water-meal is of fairly sporadic distribution
although — because of the incidental form of its research — its exact data are not
known. The literature on its home occurrences is small and in some cases it is difficult
to be brought to light. In the following, I arrange these in time order and speak among
them of the observations not published as yet. At last, I also publish the results of
my own investigations.

From among our divers, L. SIMONKAI met it first, detecting it in or about 1880
in Pancsova, in a reservoir (DEGEN 1910). About thirty years thereafter, A. DEGEN
found it in the Lake Grobnik in the neighbourhood of Fiume, in his collecting way
on 8 August 1910 (DEGEN 1912). For the third time, it was found by E. Unger in the
water of the Mosztonga in County Bacs-Bodrog, in September 1915 (UNGER 1916).

On the present-day territory of our country, it was described first by A. Boros
from the Danube-Arm at Soroksdr, in 1946. At the same place it had been looked
for in vain for years but then it appeared again. L. ALMADI observed its occurrence
close to Szarvas, in the water of a Koérds Dead-Arm in 1958 (VORross 1966). This
latter is, at the same time, its first datum from beyond the Tisza. Its occurrences here
and in the brooklet Korhany in Rumania (Popr 1968) are obviously in connection
with each other.

In the Autumn of 1960, and in 1961, it appeared in an immense quantity in the
Tisza Dead-Arm, on the confines of the community Oszlar. It has been, as the author
writes, to be found since then — with the exception of the full draining of the ox-bow
lake in 1962 (TOTH 1972). In Lake Velence, it was seen by L. TOTH on the water of
a clearing in a reedy marsh, in 1960 (VORrOss 1966).

A newer habitat on the territory east of the Tisza was also been found by S. TOTH
at Tiszaluc, where a stand of lower density lived. (TOTH 1972).

Among its home occurrences the most important ones are those in Szatmar
Bereg. I have first found it in this most eastern region of our country and one of the
most northern parts of the Great Hungarian Plain, in 1972, two years after the over-
sized Tisza-Szamos flood. I found it then in varying amount on the confines of the
community Turricse, in the dead bed of the former brook Tur meandering through
the forest of Ricse, in Lemno-Utricularietum association. The biotope which is humid
through the whole year is surrounded by a very nice hornbeem oak-plantation
(Querco robori-Carpinetum hungaricum) the remarkable underwood of which is full
of montanic species. (Apart from the known occurrences: Polypodium vulgare, Herac-
leum Sphondylium, Asarum europaeum, Lathyrus niger, L. vernus, L. Nissolia, Circaea
lutetiana, Impatiens noli-tangere, Gentiana pneumonanthe, Symphytum tuberosum,
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Ajuga reptans, Galeopsis speciosa, Lamium Galeobdolon, Paris quadrifolia, Melampy-
rum nemorosum, Lathraea squamaria, Scilla bifolia, Majanthemum bifolium,, Leucojum
vernum, Gladiolus imbricatus, Luzula pilosa, Melica nutans, etc.). It is a fault that the
conservation of the area is not solved, as vet.

In the following years, 1973 and 1974, I saw Wolffia in many places between
Turricse and Kdlcse, but in the largest numbers, anyway, in 1974 in the area of Nagy-
rekesz, on the confines of Csahole, full of ox-bow lakes, in the old-time Tur-stretch,
made wider for the sake of a water-mill which operated here in olden times. The
water surface was covered here and there by its pure stands. It occurred, however,
generally in Salvinio-Spirodeletum polyrrhizae associations, spreading among the
floating groups of Spirodela polyrriyza and Salvinia natans.

Photograph 2. Wolffia stand in Salvinio-Spirodeletum (polyrriizae Wolﬁiemsmﬁ 9
Csahole Millpond. (Photo: 1. FINTHA)

I know from the oral information of my colleague, I. TGLGYESI, botanical super-
viser of the Kiskunsig National Park, that he also found water-meal in the area of
the communities Lakitelek and Alpar, in the hair-weed vegetation of the ox-bow
lakes Kis-Sulymos and Nagy-Sulymos, as well as in the moorish waters of the high
sedge associations in the Téserdd. Its occurrence here can be brought into connection
— taking into consideration the possibility of its spreading with water — with its
appearance in the flatlands of Oszlar, Tiszaluc and possibly Szatmar. It is also not
excluded that it has been living in all these mentioned areas from ancient time.

Likewise in 1976, my colleague A. LEGANY, nature conservancy superviser, found
it at Tiszadob, in the ox-bow lake of the river Tisza at Szelep. It was present there
then in changing quantity, among Stratiotes aloides, Hydrocharis morsus-ranae,
as well as Spirodela polyrrhyza. In the photograph attesting its presence, apart rrom
it, Spirodela takes part and the total covering of both species is about 60 to 65 per-
cent. Water-meal is hardly 8 to 10 percent of the amount of Spirodela. This datum is
also to be connected with those mentioned above.

It was looked for and found, upon my request, also by 1. D. PETHE, teacher in
Beregsurany, in more than one place in the water of the marshy brook flowing through
the Déda-forest past Beregdardc and in the Tisza Dead-Arm named Badalo-szeg past
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Tarpa, in June 1977. The Déda-forest similarly abounds in plant species of alpestrine
distribution ( Galanthus nivalis, Scilla bifolia, Leucojum vernum, Isopyrum thalictroides,
Anemone nemorosa, etc. And the beech occurs — apart from Long-forest lying bet-
ween Sarospatak and Satoraljatjhely — alone here in the Great Hungarian Plain).
In the forests of Tarpa Crocus heuffelianus and Fritillaria meleagris live and Lacerta
vivipara 1s also wide-spread there!

After these, I found myself Wolffia in July 1977, in the Dead-Szamos, meander-
ing in the confines of the community Fiilpdsdarée where it occurred in the largest
numbers among its biotopes observed so far in the flatland at Szatmdr. At the river-
sides, the fragments or degraded spots of Salicetum albae-fragilis stood, here and there
mixed with alder, mulberry (Alnus glutinosa; Morus alba, M. nigra), and mostly
acacia (Robinia pseudacacia). Below, the fringe was given by the multicoloured
mosaic of associations bordering the water (Phragmition, Potametum natantis,
Chenopodietum rubri, Nanocyperion flavescentis, Eleocharitetum ovatae, Eleochari
aciculari-Schoenoplectetum supini, Cypero-Juncetum, Echinochloo-Setarietum, Biden-
tetum tripartiti, B. t. xanthietosum, Rudbeckio-Solidaginetum, etc.). In the water
environment, there were mostly reed and bulrush (Phragmites communis, Typha
angustifolia, T. latifolia), in separated stands and mixed, as well. There were to be
seen a few Schoenoplectus lacustris, in clusters at the edge of water, resp. reeds, as
well as Butomus umbellatus. At the river-side and along the reeds, there were often
to be seen sporadically Alisma plantago-agautica and Lysimachia vulgaris, and here
and there Oenanthe aquatica in large numbers. Large carpets of floating hair-weeds
were made by Trapa natans, smaller ones by Hydrocharis morsus-ranae. Salvinia
natans could be seen here and there or rather it was missing from large areas. Poramo-
geton natans was floating in small numbers sporadically at the surface of water.
Members of the submersible hair-weed were Potamogeton crispus, P. gramineus, and
Myriophyllum spicatum.

Water-meal was to be found in several places, everywhere in a very dense stand.
I have found here two large, more or less continuous habitats of it. Both of them took
place 250-300 m long and in a 15-35 m broad zone. Walffia also protruded into
surrounding the stocks of reed and bulrush closely. It has covered, in the below
described percentage, the water surfaces of the zone between the outer fringe of reeds
and the line of the river-side in a space of changing breadth, in places sheltered from
the wind and free from rolling water, in a water of 0.01-1.20 m depth. (It is to be
remarked here that the 0.75-1.50 m water depth, mentioned in the Austrian literature,
is not at all a determined interval in respect of the limits of the occurrence of Wollfia.
I know from experience that in case of this floating species of tiny stature the depth
of water is — if otherwise all the essential conditions for living are given — consider-
able only in so far as the rolling water resp. the sweeping effect of the wind does or
does not prevail in the habitat. The dispelling work of wind makes alone impossible
its occurrence in groups at the surface of the deeper water ranges. If the strength of
the wind is bound by reeds or another dense vegetation of strong fibres then water-
meal can multiply even at the surface of a 2 m deep water).

The relative quantitative relations, observed in one of the habitats (in 1010 cm
squares, at 100 percent total covering) were on July 1977 as follows:

Woffia arrhiza 60-90 p.c. (A-D:4-5: K: V)
Spirodela polyrrhiza 10-25 p.c. (A-D: 1-2; K: IV)
Lemna minor 8-10 p.c. (A-D: 1;K: V)

In the other habitat similar conditions were found but here, very sporadically,
Salvinia natans also appeared (0-3 p.c.; A-D: 0—+; K: I).
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On 14 September 1977 the following relative quantitative relations were found
in the Mill-pond at Csaholc (2525 cm squares, at all surveys 100 percent total
cover), in one or the other half of the ox-bow lake divided by the causeway built
in this year:

I. Wolffia arrhiza 2040 p.c. (A-D: 2-3; K:V)
Spirodela polyrrhiza 20-60 p.c. (A-D: 2-3; K:V)
Salvinia natans 10-55 p.c. (A-D: 1-3; K:V)

The stand is here and there interrupted by smaller or larger groups of Sparganium
erectum, Sagittaria sagittifolia, and Nuphar luteum.

1. Wolffia arrhiza 70-90 p.c. (A-D: 4-5; K:V)
Spirodela polyrrhiza 10-20 p.c. (A-D: 1-2; K:V)
Salvinia natans 0-10 p.c. (A-D: 0-1; K:II)

Photograph 3. Wolffia stand in Secirpo-Phragmitetum. Fiilposdardc. (Photo: I. FINTHA).

Here, along a many hundred metres stretch, this is the characteristic state. The
appearance of the gutterless causeway, sundering the dead-arm, is a very regrettable
event because it immediately severed the natural connections of the surrounding
waters. Among our protective measures, it is unavoidably important to treat this
question at length, as soon as possible.

At the same time, I have found newer habitats of wate-meal between Csaholc
and Tuarricse, in the longer, resp. horseshoe-shaped shorter ox-bow lakes, meandering
in the neighbourhood of the left water-side of the dug Tur. Its recorded data, in
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1010 ¢m squares in the second dead-arm lying towards Ricse from the Borzsa-
bridge, (at 100 percent total covering, on 14 September 1977) are the following:

Wolffia arrhiza 55-80 p.c. (A-D: 3-3; K:V)
Spirodela polyrrhiza 5-20 p.c. (A-D: 1-2; K:V)
Lemna minor 10-30 p.c. (A-D: 1-2; K:V)

In the next dead-arm towards Ricse, about 150 m long and 8-10 m broad an
almost 100 percent pure cover is present (14 September 1977):

Wolffia arrhiza 95-100 p.c. (A-D: 5-5; K:V)

Lemna minor 0-5 p.c. (A-D: 0-1; K:I)

I have investigated, in the same period, into further waters but in those, enumer-
ated below, I looked in vain for Wolffia: the waters of Déda-forest — Szipa-canal at
Beregdarde (only Lemnetum;) Gogd’s water at Nagyszekeres (only Lemna and
Spirodela); water of the Szenke at Penyige (only Lemna and Spirodela): a longer
stretch of the Tur in the confines of Turistvandi (only Lemnetum): bed of the Noborda
in the Borzova-forest and the near-by canals on the confines of Nemesborzova (only
Lemnetum) : Szamos dead-arms at Géberje, in the vicinity of Gydrtelek and Tunyog-
matolcs; the old ox-bow lake surrounding the church of Csengersima and the Vajas
at Gyértelek-Kocsord. It is strange that 1 have also found entirely empty the horses-
hoe-shaped ox-bow lake in the area of the Ricse-forest which did not contain any
water plant in spite of that I had found here water-meal first in the flatland of Szatmér-
Bereg (1972).

In 1978, I did not find any newer habitat of water-meal, either. In the dead-arm
at Fiillpdsdardc its stand was poorer (July 6), on the other hand, I have observed here
the appearance of Lemna trisulca in several spots.

I have not seen it either in the region of the Hortobdgy or in the ox-bow lakes
following the Tisza reaches between Aroktd and Tiszafiired although the ecological-
coenological conditions would be satisfactory to it in most places.

Apart from publishing the most important information about the habitats,
occurrences not cleared up so far of our plant, I have as a first task only summarized
everything we can at present know about the state of water-meal in Hungary, com-
pleting it with the known few literary data. All this is, however, not much, and it can
only inspire us to collect — using the existing bases — more and more material of
this neglected species and — together with this — of the water associations, growing
spaces which are in several respects (thus from economic point of view, as well)
very considerable. It is, at any rate, necessary to continue its research because, apart
from that the relations of its distribution are not cleared up, as yet, we are in want
of knowledge of many parts of its ecology, as well.

The protection of Wolffia is suggested by KovAcs-PriszTer (1977) but it is to
be added that this can only be imagined by protecting the whole habitat. This would
serve, at the same time, the conservation of several valuable, accasionally also rare,
perishing plant and animal species, which is, at present to be accentuated more and
more at any rate.

Last but not least, I should lik to express my profound appreciation to the folow-
ing colleagues for helping me in bringing about this work by participating in observa-
tions and research: BeEncze, L. (Csaholc): KONyA, J. (Zsarolyan): LEGANY, A.
(Tiszavasvari); D. PeTHE, 1. (Beregsurany); TOLGYESL, I. (Kiskunsag National Park,
Kecskemét).

I am deeply indebted to Acadamician R. So0 for his attention paid to my work
and for revising it carefully.
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A Wolffia arrhiza L. hazai elterjedésének revizidja

FinTHA L
Hortobagyi Nemzeti Park Természetvédelmi Feliigveloség, Debrecen

Kivonat

Legkisebb viragos ndvényiink, a Wolffia arrhiza (L.) HORKEL EX WIMMER 1857., Eurépaban
az északi szélesség 55°-aig, illetSlega 18 “C-os (ENy-Eurdpaban 17 “C-os) jliusi izoterma vonalaig
minden siksagi teriileten elterjedt, hol elegend6 a tapanyagokban gazdag (eutr6f) alloviz. Eszakon
fekvd, hegységekkel teli vagy szaraz klimaji orszagokban igen ritka, s6t hidnyzik.

Hazankban meglehetGsen szétszort elterjedésl, bar a vele kapcsolatos kutatasok alaposabba
valasaval elképzelhetd, hogy joval tobb élShelyérdl szerziink tudomast. Korabban a Tiszantulnak
csak kozépso és délkeleti részeibdl volt ismert, mikor 1972-ben megtalaltam a Szatmar-megyei
Tuarricse kozség mellett. A kivetkezd években egyre tébb uj lelShelyére akadtam a kdrnyéken s
bebizonyosodott, hogy a Szatmar-beregi siksagon igen sokfelé él, s6t Gjabb tomeges eléfordulasai
is varhatok.

E tajon leginkabb Spirodela polyrrhiza, Lemna minor, Salvinia natans, Utricularia vulgaris
helyenként Lemna trisulca etc. kozott fordul eld kiillonbozd, megfeleld asszociaciokban. A felsorolt
fajokhoz viszonyitott aranyai a felvételekben atlagosan 60—80 %-o0s értéket adnak [karakterisztikai:
A—D =335, ill., 4—5 (5—5) kdzdtt; K=(minden esetben) V.]. Nem ritka tiszta allomanyokban.

Okologiajarol, elterjedésérdl hézagos ismeretekkel rendelkeziink s biztos, hogy e kérdések
tovabbi vizsgalata még szamos informacioval fog szolgalni.

Javasolt védelme a vizi él6helyek oltalmanak sziikségességét is jelenti, mely azok tudomanyos
s gazdasagi jelentdségével egyarant indokolt.
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Revizija rasprostra Wolffia arrhiza L. u Madjarskoj

I. FINTHA
Inspekcijska sluzba Nacionalnog parka Hortobigy, Debrecen

Abstract

Nasa najmanja cvetnica Wolffia arrhiza (L.) HORKEL Ex WiMMER, 1857., u Evropi je do 55°
severne §irine, odnosno do 18 “C (u Severozapadnoj Evropi do 17 “C) julske izotermne linije na svim
ravnic¢arskim podrudjima rasprostranjena u eutrofnim staja¢im vodama. U planinskim predelima
severnih podrudja ili zemalja sa suvom klimom je veoma retka ili odsustvuje.

U nasoj zemlji je prilicno rasprostranjena, iako je na osnovu intenzivnijih istraZivanja za
ocekivati njeno prisustvo sa vise biotopa. Do sada je bila poznata sa srednjih i jugoistoénih podrudja
is to¢no od reke Tise. 1972. god. smo je registrovali pored naselja Turricse u Zupaniji Szatmar.
Narednih godina smo registrovali sve veci broj biotopa u okolini i pokazalo se da je na ravnjcarskom
podrucju Szatmar-bereg Siroko rasprostranjena, kao i da je mogude ofekivati njenu noviju masovnu

Na ovom podrudju uglavnom se pojavljuje sa Spirodela polyrrhiza, Lemna J?T{JFGY . Salvinia
natans, Utricularia vulgaris, ponegde sa Lemna trisulca etc. sa razli¢itim i odgovaraju€im asocijaci-
ama. U ispitivanim probama, u odnosu na navedene vrste u proseku se javlja sa 60—80% (sa karak-
jeristikama: A—D=3—35 odnosno izmedju 4—5 (5—35); K=(u svim sluéajevima) V.). Nisu retke
njene Ciste sastojine.

O nijenoj ekologiji i resprostranjenju raspolazemo sa sporadiénim podacima. ali je sigurno
tde istrazivanja u ovom pravcuenpojavu nove informacije. Njena predloZena zastita u isto vreme
¢e u prilog i potrebi zastite vodenih biotopa, koja je kako sa nau¢ne, tako isa ekonomske strane
oprovdana,

Hccenenonanne pacnpocrpanénnocts Wolffia Arrhiza B Beurpun

M. dunTa

Xoprobansckuii Haumonaneustii Mapk, JeGpeuen

Pezome

Camoe MeNKoe LIBETOYHOE pacTenne Haweil crpausl Woiffia arhiza (L) HORKEL ex WIMMER 1857
pacnpocTpaHeHO HA BCEX PaBHHHHBIX TeppHTOPHAX EBponsl BNNoThL A0 55° ceBepHOll MWMPOTHI, TO
ecTb B npenenax niosckoii n3otepmsl B 18 °C (B Cesepo-zanEepone — 17 °C), rae nocratouHo Gora-
TO NUTATE/IbHBIMH BELISCTBAMHM CTOAYECH BOALL. B ceBepHBIX FOPHCTHIX CTPAHAX C CYXHM KJIMMATOM
3TO pacTeHME ABJIASTCA KpailHE PeJKHM, YacTo BooOlle He pacTeT.

B nameil cTpane pacnpocTpaHEHHOCTL €ro oTiauyaercs DONLLIOH Pa3bpocaHHOCTBIO, XOTH
MOKHO NPEeanoaratb, 4To 0ojee OcHOBAaTeNbHBIE HCCIEAOBAHNA B 3TOM OTHOUIGHHH OTKPOIOT HX
HOBblE MECTOHAXOXIeHHs 3Toro pactenus. /1o Toro, Kak MHOM 3TO pacteHue B 1972 roay Ovio
obuapyxero B obnactu Catmap, ceno Typuyue, oHo GLIII0 H3BECTHO B HALLICH CTPAHE NI B CPeIHEH
M 10I0-BOCTOYHON yacTH 3aTucaiickoit o0n. B nocnenyroline roasl § HAXOAKWI BCHO OONBILE MeCcTo-
HaxoxaeHuii ero s 061, Catmap. Okazanocs, 4to Ha pasaune Catmap-Bepern ecTe MHOro pa3sHoBH-
HOCTel ero, 6osee TOro, OKMAAIOTCA HOBBIC MECTA €ro0 MACCOBOTO PACMIPOCTPAHEHHS.

Ha 371ux no4sax B pa3sau4YHLIX COOTBETCTBYHOLIMX aCCOLMAIMAX OH BCTPEYACTCSA B NEPBYIO OYe-
penk crieru Spirodella pollirrhiza, Lemna minor, Salvinia natans, Utricularia vulgaris, wuorpa Lemna
tricula Kax noxka3blBaloT B3ATLIC NPOOLI, CONEPkKAHWE €ro B MepPEYMCIICHHBIX PAIHOBHAHOCTAX
coctasnano 60—80 % (xapakrepuctHka: A—D=3—5 wm 4—5(5—35); K= (Bo Bcex ciayuyasx).
Hepenko BeTpeyaercst B YHCTOM COCTABE.

OTHOCHTENBHO 3KONOTHH W PacnpocTpaHéHHocTs Wolffia arrniza mMbl  pacnonaraem noka

NHIBHE0OTaThiM 3aNacoM 3HAHKIT, BeccrnopHo, 4To ganbHEHIIHE MecaenoBaHus 0D0raTaT HOBOM
obumpHOI BH@GOpMaLIHEii.

PexomeHIyeMas 3alllMTa 3TOr0 PAcTeHHs pacnpocTpaHseTcs W Ha ero BOAHBIC MECTOHAXOXK 1€~
HHS, YTO OOYCIOBIEHO MX HAYYHBIM M IKOHOMUHYCCKHM 3HAYCHHEM.
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