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Sadowskn B, Preliminary ecaluation of the productivity of fungl fAgerica-
les and Casteromyceres) on the Kazutt smeadows: Acta Mycol. IX (1) #1-100,

The resulls are reported of one-year investigations on the productivity of
fungl In communities of mown and unmown Brass on exploited meadows
near Wasaw of the Arrhepathereium mediceuropaeum (Br.-Bl 101 Sberd,
1852 type. The obsorvafions were made in the course of the vegeintion period
in 171, Fresh and dry weight of the frioit bodies were determined ns well
as the weight of the ash after incineration, It was found thot 'on the mpwn
experimental plol the fungl prédoced much more orgunle maller thad od the
LAMOWN one,

INTRODUCTION

The investigations on the productivity of fungi possessing mushroom-
~shaped sporophores (Agaricales and Gasteromycetes) in Kazun near Way-
saw are a part of serial studies concerning the productivity of grassland
ecosystems undertaken by the Department of Ecology of the Polish Acade-
my of Sciences within the ramework of the Internationdl Biological Pro-
gram and carried on at the present moment by the Group of Mycology and
Algology of the Institute of Bitany of the Warsaw University,

DESCRIPTION OF THE MEADOWS EXAMINED

The Kazun meadows le on the youngesl accumulation tervzce ol the
Vistula, running paralle! to the river. This whole region is situated aboul
3 m lower than the dune terrace constituting the main substratum of the
Kampinos Forest (Kaczorowska 18926; R.and J. Kobendza 1937).

For some time this terrace was flooded with alluvial waters which
gecurmulated on it fertile silt soil. The thickness of the sediments exceeds
sometimes 1 m. 1t consists of rich alluvial loam of brown type, gley soils
with mechanieal composition of loamy silt and silty loam. These soilg deve-
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loped owing to processes associated with the variation of the ground water
levels which in spring reach 20-50 em (Czevrwinski 1871)

The bog alder forests which developed on these substrates, particu-
larly patches of the Fraxino-Ulmetum association, the remains of which
may still be found here, were out down to obtain arable seil, and almost
the entire area was transformed to fields, meadows and pastures. At pre-
sent the meadows are cultivated and owing to this have a high fodder
value (Traczyk 1971).

In the surface layer of the soil of these meadows processes of browning
and humus accumulation go on. This aceumulation, in view of the rich
[lora, attains a thickness of 0-10 e¢m, and in the zone ol ground water
occurrence reductive processes take place. The soils here are heavy or
medium heavy, therefore absorption is lavgely alfected by the mechanical
compeosition, beside other factors.

The porosity of the silt and loamy silt layer is high (47.0-60.2%), and
lower at greater depths (31.8-45.7%). owing to the increasing sand contenl.
The porosity of the surface layers is higher, thus water and air circulate
in them freely. The water capillaries in the soil are uvsually [illed in
32.0-56.0 per cent and the air eapillaries in 0.0-9.1 per cent

Absorption is greatly increased by the presence of mineral compaounds,
The Kazun soils contain large quantities of caleium and magnesium and
smaller amounts of sodium and potassium. These four elements eonstitute
76.0-98.0 per cent of the total soil absorption capacity (Czerwinski
1971)

The meteorological data (air temperature and preecipitation) for Kazun
and its neighbourhood were obtained from the Polish Hydrometeoralogics]
Institute (PIHM) (Table 1). The highest mean temperadture was noted in
July and August (19.7°C). The lowest mean precipitation was recorded in
July (14.0 mm), it was somewhat higher in May (24.4 mm) and November
{28.1 mm). The relatively high temperatures, and at the same time small
amount of rainfall did not favour profuse fructification of fungi,

The long exploited Kazun meadows were ploughed about ten years ago
and a mixture of fodder plants was sown on them, Al present they are
voung meadows ecovered with vegetation of the Arrhenatherefum
medioeuropaeum type (Br-BlL 1919) Oberd. 1952, of the class Molinio-
-Arrhenatheretea Tx. 1937. Beside plants typical for this associalion
(Oberdorfer 1952). on the surface investigated the species enumerated
by Traczyk (1971) were found such as Agrostis alba, Phaluris arundi-
ngeea, Carum carvi, Cerastium vulgatum and Carex hirta.

METHODS

For preliminary investigations a part of the exploited meadows in Ka-
zun (near Ordona district) was chosen, on which a surface area (100 m?)
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was delimited for the studies in the shape of two parallelly situated experi-
mental plots (3021 m), 10 m distant from one another. One was used
during the investigations as a community of mown grass (i), the other
remained unmown (rk). The narrow strip (1 m) of experimental plots
made possible observation in detail without the necessity of treading on
the plants of the experimental area.

The invesiigations were started in May and ended in November 1871.
The plots were inspected at two-week intervals so that the plots were
examined in all 14 times. The fruit bodies were removed by twisting.
Further analysis was performed in the laboratory.

The fungi were identified only in fresh material. The diameter of the
pilei of all the fruiting bodies of the given species was measured and the
particular fresh fruiting bodies were weighed on an analytical and a tor-
sion balance (with accuracy up to 0.1-0,01), They were then dried in a
thermostat at 105°C (3 times for 3 h) and weighed all together in dry
state, The difference between dry weight and that of the ash obtained
indicates the amount of organic mutler produced. The last step in the
analysis was the conversion of the productivity of the fungi to g/m?

PRODUCTION

In the period May-November 1971, 695 [ruit bodies were found on the
experimental area. They were most numerous (266) in July (256 among
them belonged lo Marasmius oreades) in Seplember they were also nume-
rous (205). In this period the weather was rather warm (July 19,77, Sep-
tember 11.0%) and precipitation scarse (July 14.0, September 38.9 mm). The
soil moisture, however, was good since in the preceding months there had
been high precipitation (June 57.4, August 42.9 mm) so that the conditions
for the fructification of the fungi were rather favourable (Tuable 1).

Table 1
Memn monthly alr femperafore and sum of pregipitation in 1871

Muopths v Vi Vil Vil X X 1
Temperature “0 15.0 G4 1,7 189 11.0 B4 2.3
Precipitotion mm 24,4 74 140 42.8 8.9 56.1 24.1

The above given results are counted jointly for both plots. If we
compare the harvest from each of them, there are wide differences. Many
more fruit badies were found on the k plot (683) than on the nk one (12)
and on the latter they were collected mainly in the autumn. The grass
community on the plot k thus gave favourable conditions for the develop-
ment of the flora of pileate fungi, although hey mowing and raking distur-
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bed the balance of the h bitat. and could also damage the forming fruit
bodies.

The grass on the unmown plot reached a height up to 1.5 m, and altho-
ugh in the ground layer moisture was high, the fungi hardly produced any
fruit bodies. The strong weft of grasses mad: the growth of (ruiling bodies
difficult, did not give access to sunlight, und the high grass haulms swin-
ging in the wind injured mechanically the fruit bodies, The soil surface
layer compact and without moss had a low humus content. in spite that
the amont of moulding plant remnants was relatively high, 1t is probable
that not only the lack of meisture, but also the slowed down processes of
votting and humus aceumulation, were factors which impeded a profuse
fructification of the pileate fungi.

The profusion of fruiting bodies must have also been influenced by
the over-all surface area of the pilei. This not only coniributes to an
increased mosaic-like covering of the soil, (although only pericdieally for
a peried of asout 2 weeks), but it gives a correspondingly lirger sporulat-
ing surface.

In order to establish in how much the fungi investigated periodically
inerease the soil covering, the over-all surluce of their pilei was caleula-
ted. It amounted to 0.53 m? of this (L52 m® on the % plot (1.05% of cover-
ing). This was due to the large number of fruit bodies found there,
although the diameter of their pilei was small. The highest covering on this
plot occurred in July (0,28 m?) und Seplember (10:19 m?), that is in the
months when the greatest number of fruit bodies was recoriled (July 264,
Sept, 205). In this period air temperature waz high and the mean precipi-
tation level low (Table 1). In spite of the diy woenther the havest in July
was good, owing 1o the warm weather lasting for two months with high
precipitation which fovoured the development of the summetr [lara of
meadopw {ungi.

The secand period of maximum covering of the & plot with fungi fell
to Scptember, but (ructification was less profuse than in July. The pre-
cipitation was sufficient bul : ir lemperature began to fall (Table 1), It
is.wort noting that in the preceding months the weather was also warm
and moisl, The covering of plol nk was also highes! in Septembar, In
June and August no fruit bodies were found on it, although they develop-
ed on the k plot.

In the period of observation 576.17 g of fresh [ruiting eslies (without
any worms) were collected, thus an average of 5.76 ¢/m? (Table 2). The
fresh weight of the fruit bodies collected on plot & was 551.73 g, and on
the nk plot 2444 g. As seen the productivity of fresh fungi on the mown
plot is twenty five times higher (11.05 gm?® as compar=d with that on
the nk plot (0.45 g/m).

The fresh material collecled on both plots gave after diving 73.25 g
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(0.73 g/m?) of dry matter. The dry weight of the fungi from plot k (69.52 g)
is almost vight times lower than the fresh weight of the [ruit bodies
collected on the same area. A similar ratio was found for the material
from the nk plot. The productivity of the fungi as regards diry matter
per 1 m? was higher on the mown plot (1.39 g/m?) that on the unmown
one (0.07 g/m2).

After incineration of the material 27.51 g of ash was obtained, 27.21 g
and 0.30 g respectively from the k and nk plots. These values indicate
that the ash {from the k plot amounts to almoest one hall of the dry weight
and on plot nk to as little as one tenth: On the mown plot there grew
more numerous species with a dry and tougher consistency which gave
more dry matter, and it is this thatl probably affected the result (Table 2).
In conversion to 1 m the ash content from plot k was higher than from
plot nk (0,54 and 0.01 g/m?, respectively).

Tahle 2
Productivity of fungi in piols & and ok on the svinaged meidows: o Kagun

[ 4 ml:.u.
. : | Num "”97’ Fresh' weight Dry weight Ash
Surluca o ||1-n il i B | o
plioti | SPOCIS 2 g/m? it gmt | g g/m?
anm? k) wi IR 131 11.06 G52 149 2T.21 T |
5O m¥ (nlr 12 ] 24.44 .45 373 007 030 <001
100 s 095 a2 5017 5,74 73,45 (.73 27.51 2T

E—mmown plol; nk — unmawn plot

Thus the productivity of the fungi both as regards fresh and dry weight
was higher on the mown arca

Il we consider the productivity of the fungl on both plots in particular
months in reference to fresh and dry weight, it appears that is was highesl
in September (Table 3). In spite of this, from plot k less ash (0.16 g/m?)
was obtained in this month than in July (0.26 g/m?2). These data are only
apparently contradictory: in July lemperature was rather high with low
precipitation, and this probably affected the consistency of the forming
fruit bodies of the meadow fungi such as Marasmius oreades, In Septem-
ber, on the other hond, this species was absent, and other more fleshv
species dominated such as Armillarielle mellea, and Pholiotina logularis.

A total of 22 species of pileate fungl were collected on both plots in-
cluding 21 species of Agaricales and one of Gasteromyeetes (Table 4). The
most impdrtant role in the produetivity of the fungi on the meadows was
plaved by the species dominating as regards the number of fruit bodies
and fresh and dry weight, such as Armillariella mellea, Marasmius orea-
des, Agaricus campester and Gualerine sideroides.

The first species is found in forests in connection with the large quan-
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Table 3

Productivity of fungi on plols k and nk in the particular months on the managed
medcows in Kazun

T
. | Produgtion
Number
Months of | fresh welght iy weipht | ash
carpopho- —

ros wim* Blim g/m?
ks nk k nk k nk
v — — — — — — —
Vi ab A —_ U4 — < .01 —
Vil 266 1.20 03 45 002 D2 =< 001
VIII fia 306 — 024 — 0.1 -
ix 203 4.93 n4z2 nhd A 0ah < 0
x 40 0.03 < (.01 o < 0,01 < .01 < 0,01
Xl 83 1.756 0.0 n.nd < o < 0.m Lati i ]

Total 695 11.05 0,45 1.3% a7 054 <001

o= mown plat: nk — unmown plol

tities: of decomposing wood, the second one ig typical forr open spaces
covered with grass. The presence of Armillarietls mellea on the meadows
is probably accidental, perhaps due to the remains of wood found at
a depth of 10-20 ¢m the only time the fruit bodies were collected. Ma-
rasmins oreades is ceologically adapted to life on exposed strongly in-
solated areas. It is rather resistant to drying and has small fruit bodies
of high vitality. Although it fructified profusely during the whole period
of observation (327) fruit bodies, it gave less fresh matter than Armilla-
rella mellee. Marasmius oreades proved to he most productive of all the
fungi collected giving 46.57 per cent of dry matter, whereas Armillariella
mellea gave only 35.62 per cent (Table 4),

The contribution of the next two species Agaricus campester and Ga-
lerina sideroides was much lower. The fresh and dry weight of the
fruit bodies of the 18 other species did not execeed 1 g/m® therelore
thelr productivity in the period May-November 1971 was negligible,

The dry weight of the bodies of the dominating species was largely
decisive for the over-ail productivity of fungi in the partieular months
(Fig. 1). On the k plot in June, July and August it consisted mainly of
the fruit bodies of Marasmius oreades (0.03, 042 and 0.23 g/m?® respecti-
vely), In August the productivity of this fungus was much higher than
that of Agaricus campester which fruited at the same time (0.05 g/m?).
The highest productivity on this plot was noted in September with the
mass contribution of Armillariella mellea (045 g/m?), In the autumn
months Galerina sideroides dominated on plot k, the productivity of
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Fig. 1. Production of dry matter by the dominaling species onn both plots in the
particulur months of the vegetation period

I — Murasmius éreades; 3 — Agorieua campesier; 3 — Armillaricils melles, 4 — Galering 3=
doraldes; & — Anather fungl: k. — mown plot: Bk — unmown plit

this fungus in November corresponded almost to the over-all producti-
vity of fungi in this month (Table 3). The highest productivity on the
nk plot was recorded in September when Agaricus campester prevailed
(0.3 g/m?).

Comparison of the two plots as regards the occurrence of various
species of fungi showed that only two species were common to both
plots: Agaricus campester and Agrocybe semiorbicularis (Table 3). The
fungi had more fruit bodies on the k plot than on the nk where Agari-
cus campester dominated, also productivity was higher on plot k. From
both species more dry matter and ash was obtained from the fruit bodies
on plot k than on plot nk (Table 3). Fungi of these species can grow
both in a mown and unmown grass habitat, thelr fruiting, howover, was
more profuse on the k plot than on the other.

This preliminary analysis of the productivity of fungi possessing
mushroom-shiaped sporophores on managed meadows gives only some
orientationnl data on the relations prevailing in 1971 in the mycaflorn.
The established fact of proluse fruiting of the fungi on the mown plot
may have varipus causes which cannot be explained at present. In the
first place we do not know exactly the meadow mycoflora, Physiographic
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Table 5

Species common o plots & and nk and their contribution to the productivity of fungi
om the manpged meadows in Kazun

Numbwer Fresh Dry P

Speeies Flot of woight weight g/m?
carpophores wim# a/m?

Agaricus campester i [} 1.59 0.05 002

ik 3 40 0,03 (THiRE

Apracybe semiorhicularis K 21 0,04 0.02 < 0

Tk 1 < 0,01 = (.01 = .

k—miviwn plol; nk — unmown plot

notes do not give much information on this subject. The year 18971 owing
to the high dir temperature and small amount of precipilation, was ex-
ceptionally disfavourable for the development of fungi with mushroom-
-shaped spovophores. Nevertheless on the mown plot more species and
fruit bodies (vielding also a larger fresh and dry weight) were collecled
than on the unmown plot. It is obvicus that mowing of the grass disturbs
the growth of these plants and causes their tillering, on the other hand
it favourably affects fruiting of the fungi. Moreover, it is not known
which of the fungal species found is a symbiont of definite grass species
on the meadows investigated. The chemical compaosition of the soil and
its pH should also be taken into aceount, and the germination ability of
the spores tested. In order to obtain at least fairly representative results,
and to clear the doubts and obtain lurther inlformation, the investigations
should be repeated on various tvpes of meadows.

The guthor wishes to thank professor A Skirgiello for her guidance in the
couwrse of preparation of this work, she is nlso Indebted to dr W, Rudnicka-Je-
rlerska for practical advice;
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Wstepna analiza produktywnoédci graybéw (Agaricales
i Gasteromycetes) na lgkach w Razuniv

Streswczenie

INo badan wytypowino powierzchnle podelelong na dwa rownoicgle polosone
poletks po 30 mf, kosrone | nivkoszone (k nk)l, Owoeniki zbierano co dwa lygodnie,
wasono wostanie swiezym i suchym; spalano i wyprazano na popiol do stalej wagl
Z cale] powlerzehnl zebrono 695 owoenikow, w tym 286 w lipea (256 2 nich repre-
zentownl Marasmiug oreades). Znaczmie wigee] leh anoleziono na poletko EO(G8%)
niz na polethu mk (12). Wykonano rdwnlez obliczenie pawierzehnl kapeluszsy, ktda
wyniosla 053 m%, 2 tego nn poleltko k praypadlo 0,52 mt, Najwlcksze pokryele, a je-
dnoczednie najwieksea liczbe owoenikdw stwierdzono tam w Lipou | we wrzesniu.
Drugie maksimum dla poletka &k wystgpilo we wrzedniu, lecz bylo ono nizsee od
lipcowego, W Iym cezasie stwicrdzono najwicksze polryveie dln poletka nk.

Z cale] powlerzehnl zebrano 576,17 g Swiede] masy owoenlkdw, 2 kidre) otrzy-
mano 7425 g masy suche) (0,73 g/m®). Produkiywnodé graybiw na polethu § pod
wzgledem masy swiczed | suche] byla wieksza niz na polethy nk Popidl otrzymany
z owoenikow z poletka k stanowil prawie polowe masy suchej, a # poletka nk —
drziestaty czesd, Produkiywnesé greybiw na obu poletkneh byla najwicksza we
wrzesniu, mimo to 2 poletka k' w tym miesigow uzyskano mniej popiolu nii w lipow

Najwieksey udzial w produktywnosel odegraly: Armillarielle melliea, Mara-
sming oreadez, Apgricus campesier | Galerina stderoides. Obeenodé opleaki byla
prawdopodobnle przypaditowe. Z zebranych w roku 1971 gatunkdw najbardzie] pro-
duktywny (46,37% masy suche)) okazal sle Marasmius oreades, chociaz dal mniejsza
mase swicka (22,57%).

Stwierdsono tvlko dwa gatunk! wspolne dla obu poletek: Agaricus campester
v oAgrocybe semiorbicularis; Na poletku kb grevby te wysiepowaly w wicksze) lice-
bie owocnikiow i odinoczaly sie wyzszg produktvwnosciy niz no poletku ni

Uzyskane wyniki wykazaly, ze na poletku koszonym znaleziono wigee] gatunkaw
i owotnlkdw gravbdw (o B71) | 2o produktywnosé byla tam wyiszn niz na polelku
nickoszonym. Stwarza to konlecsnodé powtdrzenia obserwachl w latach nastepnych
nu mienych typach lak.
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