ACTA MYCOLOGICA '
wal, X (1 184100
1H

Studies on the mycotlora of meadow soil in Razun

EWA CIBORSRA, MARIA ZADARA

Institute of Botany, Warsaw University, Al Ulnsdowskie 4,
D0-478 Warsaw, Poland

Cleiborskn E, Zadara M Swudies on the myveollora of meadow =zoll
In Kagun. Acta Myeal, X(1): 158-100.

Results are reportd of (wo-venr gquolitative and guoantitative studies
of ‘the soil mieollora on mown and unmown meadows overgrown with ve-
getation of the Arrhenatheretum medioeuropaeum association (Br.-Bl. 1919)
Oberd. 132 On the unmown plot the mycoflors was more abundant and
varied than on the mown one. Atmospheric conditions were found to exert
an influenee of the specific composition of the mycoflora, No influence of
mowing on the number of colonies of the isolated fungl could be demon-
strated

The present investigations were undertaken in order to identify the
fungal flora in the meadow soil and study the influence of mowing on
its specific composition. It seemed also of interest to establish whether
there is a relation between mowing and the number of fungal eolonies
in the soil.

AREA INVESTIGATED AND CLIMATIC CONDITIONS

The studies were performed on meadows near the village Kazun
situated on an open plain on which floodplain forest had been felled and
the soil taken under cultivation and pasture beeause of the [fertility
of the silt soil.

These meadows as regards floristics and phytosociology have been
vlaborated in detail by Traczyk (1971) and Sadowska (1973). Tt a-
czyk classified them o the association Arrhenatheretum medioewro-
paeum (Br.-Bl, 1919) Oberd. 1952, The soll pH was acid varying in the
limits of 5.0-3.5.

The climatic conditions in the period of investigations 1971/1972
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varied widely. In 1971 the weather was warm and dry, whereas in 1972
precipitation was exceptionally abundant, more than twice that in the
preceding vear (Table 1).

Table 1

Temperature and precipitation In the yvears 1071 and 1952
{Legionowo Meteorological Station)

' I |
Months Vol YE |V UII.’I‘ IX J X | X1
Tempernture | 2 | 150 | 164 | 197 | 107 | 100 | B3 | 23
- CoapTz | 180 s | 212 1ma 120 61 | 4
Precipitotion 1970 | 244 | 574 | 140 0 429 380 | 561 | 281
mm 1972 | 687 11258 | 1267 1348 1008 | 208 | 40.2

MATERIAL AND METHODS

Two closely neighbouring sites were chosen for the studies: a patch
of mown and a patch of unmown meadow. Nearby, at a distance of
about 30 m ran a draining ditch with young alders (Alnus glutinesa) on
its banks. From each plot (50 m?) soil samples were taken from the
surface layer (0-5 em) of the soil at monthly intervals in the period
from 19 May to 19 November in 1971 and from 15 May to 15 Nov, in
1972, One of the meadows was mown twice during the season,

Three methods of isolation of fungi from the soil were used: the
plate method of Warcup in Manka's modification (1961), the method
of Krzemieniewska (1925) applied for cultures of dung cultures
and the dilution plate method (Strzelczvk 1968). The latter was
also used when the number of fungal colonies in the soil was determined.

For culture the following media were used: glucose-potato agar,
Martin’s glucose-peptone agar and Czapek-Dox agar.

MYCOFLORA OF THE MEADOW

In 1971, 56 species of fungi were isolated (Table 2) from the plots of
mown and unmown meadow, Most common were Trichoderma Lgnorum
and T. glancum found in samples from both plots in all months. Domi-
nant were, however, species {rom the genus Penicillium. The acid pH
of the soil seemed to favour their growth. It was interesting that they
were mainly isolated (7 species) from samples taken on the mown sofl,
and on the unmown plot only two species were found. It is difficult
to tell whether this was accidental or not.

The greatest number of species was noted in July (17) and May (18).
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Table 2
dppearanss of fungi in the particular sonths in 1971 oa the eail
of the mown Je/ and usmown fo/ plots

_Spacies lonths v i Vil YIiII x x ! II
Trichoderna lignomus -0 R ] * B 0 + 0 LR -]
Trickedsras glaucum o 40 | +o #0 | s0 &0
Peniediliun sublateritium ’
Cladesporium epiphyilum
Didiedendres golosuws
Peanlelllius asteokil
Svemphylicn {liein
Pentoilidus lanoain
Featoiliium chsrmesinug
Euzor sicrouporun
Veorticilliius coltlooaan
Yysor hlomalis
Uoanedllivs exmolun
Anpergillus anndiduy
Aorerpilius oarneus
Fealcilliun comnuig .
Arthrobettya eligespora - ] o * 0
Hutor splossun

Hotor plobosus

Stymamiz stemoniton
Sepedoniuz chrynouporsus
Byrosheclium rosidus
Aerobtalacmis oinnabarinng
Syucephalis sphaerica
Botryotrichun pllullferm
Arthrebotrya kirghiaioa
Dagtylells leptouopara
Trichothesiua ronaus . -
Foenfcilliun duslauxl
Spicaria griscola
Tetpraplioa elidell
Arthrobotrys pravicovid
Daatylella brochopaga
Lmciylelln lysipapa
Famicillius citrinos
Stachybotrys alternana
Stachybat=rys atre
Fenicilliua vlaviforsa
Penlcilllie rubnm
Laptosphaesin sadesta -]
Piptotephalls frosvnlans a
Pullularia pallulans
Jordaria lappas
Glleclalium roaous
Alterneria hu=icols
Thasnidium elagans
Tiptocophalis Ulechondana
Chastomium globomus
Fleoepora berbarus
Ancobolus fusrfuraseis
Fenicillius granulatus
Fendelllics soryabiferus
Peniedllius chrysoganim -
Crlisdrosporiun hermclel o
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Sabie 3
drpeazance of fungi fn the particules Essibe in 1972 is the assil
of She mows f+/ and uzzewn Sfo/ Eeadow

= M ¥ T ¥iI YiI1 ix I n

Tricheder=a }ipterus . .8 + & e *v .0
Maror Ricealis . L .8 ] .o .0
isdorpariz=hertarea . N - B a5
Claseperius qpdstylive
Ategsarla geeplils
Yoiutella eiliata
horoconiells atoa
Toraln convoluts
Yortieilliys selniesan
Lptevccas nlksua
cophsloapssiun charkicoln t
stecbybotzya atra -
Fanieilliv= froguantans - . .
Linfcnla srissa -
Fanfeillivs ehrveogaius .
sEelcilliay pussiropens .
Abpidia ziauca .
Sasryatoichds plludiferes
Fusgoies 14m]
Fiatediiliem toardis
Aactylalia brechorass
Cladceporimm lignicola
Trisheihmla rosem
Staehrbateyr nlternane
Butor aplogEun
&tyennug ctonenitea
Craeto=tun globosus
Chaotomlun olivaceus
FEnlearia grisvolas
Paotyiella liaipagn
Artizobotzye oligeepomn
Lotrytis cinerea
Azthroboteys kizphieles
Feciciiliua sublateritius
Fendgillive berquel
Trichedasrea £lanecy
fonlaria lsppas
Eyzcopbalis Eplassica
Fericiilizn srasiilatus
FeededIliua co===me
Fesded)lten citricun
Fezisd)lius elsvifoces
Alrarzeria husicala
Fiptocerialio tleghemiana
Fenlellliun mubrus-
tuser clobmaus
Tniesidius alagacs
Tenieiliivu=z lanobin
lusor micresporun
Fptocepbalic freceniann
Pemicilliuz steckii
Fericllliun maquafertd
dgcaboiug furfuraceoun
iFgorhmchua goglliest
Becor heverzaporus l
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Analogous investigations were performed on both plots in 1972, A
total of 55 fungal species were isolated (Table 3). As in in the preceding
vear. the composition of the myceoflora was diversified but somewha:
differently. The most frequent species was Trichoderma lignorum and
Mucor hiemalis which were found over the entire period of study in
samples from both plots. Cladosporium herbarum was also common.
Mucor hiemalis found in 1971 only twice (May, Sept) was present in
each sample in 1972, Probably the frequent and profuse. but not vielent,
rainfall favoured its development. It also promoted growth of Penicillium
which were also among the dominating fungi, and the number of their
species was particularly high in the second half of summer and in
autumn. Most of them appeared on the mown meadow.

The greatest number of fungal species was noted in 1972 in June,
July and September,

Quantitative studies were undertaken in 1972 in order to find
whether there wag any relation between the abundance of fungi in
soil and mowing. On the unmown plot the number of fungal colonies
(table 4) per 1 g of soil varied from 206 thous. (August) to 403 thous.
(May). On the mown meadow the variations were wider — from 130
thous, (August) to 603 thous, (Seplember). It is noteworthy that after
cach mowing (in July and September) the number of fungi decreased.
This mayv have been due to the raking of the mown grass assoclated
with removal of organic detritus necessary for the development of
fungi. The soil was also exposed by mowing, and, owing to this, sun
and wind reduced to a higher extent the sofl moisture, this affecting
unfavourably the development of the mycoflora.

Table 4

Number of funzal calonies isolated in 1072 (thoust] 2 of soil)

- ! : =
Months v vi vit | vl | Ix = =1
Pnmown
plot A0 250 1 223 206 4743 210 353
Mown plot 233 233 150 130 ik 273 550

Of course mowing was nol the only factor influencing the changes
in the abundance of fungi in the soil. No less important were, probably,
atmospheric conditions in the given months. July was the month with
highest temperature and ot the same time highest rainfall. Tt is possible
that these extremal conditions caused a decrease in the number of
fungi in August. Most numerous fungal colonies appeared in September
with a moderate amount of precipitation and temperature,
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DISCUSSION

Mycological investigations on meadows can supply interesting infor-
mation on the differentiation of the specific composition of the fungal
flora in dependence on various factors. Among these important are also
no doubt not only the kind of seil, but the climatic conditions. The
results of investigations depend. however, largely on the methods
applied.

In 1972, instead of Warcup's method the dilution plale method was
applied, which allows the calculation of the number of fungal colonies
per gram of dry weight of the soil and makes isolation of particular
strains easier. Thus, it is possible to establish the specific composition
of a given plant association. It should be borne in mind, however, that
quantitative determination of fungi in the soil by this method does not
give a true picture, since during preparation of a soil suspension in
water, a single hypha may be disrupted into several parts, each of which
will be treated as a separate unit. Moreover, this method, as many
others, is in some extent selective and does not ensure the isolation of
many species which are known for certain to oceur in the soil. In spite
of these reservations, it is a valuable method, since by its application
for regular determinations at relatively short time intervals, changes in
the number of colonies can be recorded, In the case of Warcup's method,
it would seem that introduction of soil into the agar would speed up
the development of hyphae present in it. It is, however, not the case,
since the development of colonies on agar depends on the rate of
growth of the fungi, and the number of fungi developing rapidly from
spores in the soil is so large that it makes development of colonies from
hyphae difficult. Thus, each of these methods has its shortcomings, this
does not, however, disqualify them for mycological studies.

Both methods applied to the studies of the Kazun meadows gave
essentially the same picture: in both cases almost the same number of
species was isolated (534 and 53) with 22 species common to both the
plots,

In the course of two years from the whole area under study a total
of 76 species were isolated (Table 5). On the mown meadow 42 species
were recorded, and on the unmown one 56. The larger number of spe-
cies on the urimown plot seems to indicate that the processes of mine-
ralization of organic matter were more intensive on it than on the mown
plot. Several characteristic species were isolated on the former, known
for their ability of cellulose degradation such as Volutella ciliata, Alter-
naria geophile, Fusarium lini and Chaetomium olivaceum. Further evi-
dence of the intensity of the mineralization processes on the unmown
plot is also the larger number of representatives of Mucolares than on
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the mown plot. These fungi are active in the breakdown of protein sub-
stances, being the first organisms appearing on plant debris. The occur-
rence of larger numbers of Mucorales was possible owing to the high
moisture of the soil on the unmown plots, Another factor producing
a favourable microclimate were the high grasses prevailing during the
entire vegelation period, preventing air circulation and drying up of
the humus.

As earlier mentioned, on both plots fungi of the genus Penicillium
were abundant. I 1971 most of them appeared in summer between May
and September. In 1972 their maximum appearance fell to the autumn
period. This difference was probably due to different atmospheric con-
ditions in these years. Penicillium species are considered by some authors
as characteristic for spring and autumn (Badura 1964), and by others
they are mentioned as occurring frequently in summer (Morrow

Tabls %

Pletritutian of particulss I:nu.ll BpEcisn Bn ospwn and wnsom
zondow

Meown plot Uopsen plot

Spueing

3
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3
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Mucer hicmalis Wehoer

Trichoderen Upgnomum fTode/ Hurs
Trishodersaglauoun Abibott
Claiaaporiv= epiphylius Pers.
Arthrabotros aligoapora Frea.
Botryotrichum pilualiferss Seco. @0 March.
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Fonloillius froguantans Teatling
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1933; Farrow, 1954). On the meadows in Kazun these species were
isolated in almost equal numbers in all seasons and do not seem to have
any special requirements as regards temperature.

Both the plots lay close together and differed as regards maximum
appearance of fungi. In 1971 maximal appearance in respect to the
number of species was noted on the mown meadow in July, and on the
unmown one in September, whereas in 1972 species were most nume-
rous on the mown meadow in September and on the unmown plot in
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June. The difference in abundance of fungi in the particular years was
due to the completely different atmospheric conditions. High tempera-
ture and rainfall in the given month caused the appearance in the next
month of such fungal groups for which these conditions were optimal,
this affecting the over-all result (Fig. 1).
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Fig 1. Varation of number of fungal species on unmown plot and on mown plot
in particular months versus temperature (1) and precipitation (2) in the years 1971
and 1972

For both plots 22 species in common were recorded, 8 of which appe-
ared simultaneously and regularly in both years (Table 5). These spe-
cies were: Mucor hiemalis. Trichoderma lignorum, T. glaucum, Clados-
porium epiphyllum, Arthobotrys oligospora, Botryotrichum piluliferum,
Penicillium granulatum and Stysanus stemonites. The floristic compo-
sition and water conditions differed but little as far as soil is concerned
and this explains the relatively high number of species common to both
sites, No doubt the close vicinity (10 m) of the plots played a role here
Loo.

As already mentioned, more species were found on the unmown
meadow. This plot was protected by high grasses from the scorching
sunrays, so that the soil could preserve adequate moisture necessary
for the development of fungi. Moreover, more organic maftter was
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available there in the from of dead plant remains than on the mown
meadow where everything was raked away with the mown grass.

The quantitative studies did not give an answer to the question
whether mowing affects the number of fungi in the soil. If we compare
the data from both plots (Table 4), small differences are seen, probably
due 1o changes in the atmospheric conditions in the particular years.

On the mown meadow maximum fungal appearance as regards the
number of species coincided with their greatest abundance (September).
On the unmown meadow these maxima fell to different months, It
would seem, therefore; that the high grasses and the layer of dead
plants on the unmown plot attenuated to some extent the atmospheric
changes. Thus, investigations carried out in the course of one or fwo
vegetation scasons may give only orientational results and should be
repeated in the fellowing years.

The authors are deeply indebled to professor de, A, Sklrgiello for guidance
in the eourse of this work.
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Z badan nad mikoflorg gleby lkowej w Kazunin

Streszczenie

Do badatt witvpowans rownolegle | polofone blisko sieble dwan platy Igki,
koszony | nle koszony, obydwa po 50 m? Praby poblerane w odstgpach miesigez-
nych od maja do listopnda 1971 4 1872 r, Do izolowanin grzaybéw = gleby zasto-
sowano rozelenczeniowa metodg plytkowd, kultur nawazowyeh Krzemieniewskie)
ornz metode plytek glebowych Warcupa w modyfikacii Manki. Rozcienczeniowa
moetoda plytkowa zostata w rokua 1072 wykorzystana rdwniez do obliczenia jiczeb-
nogel kolonii prevbdw wyizolowanyeh # pleby,

Ogdlem w ciggu 2 lat wyizolowans 2 ealege tereny T galunkdéw grazybow:
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2z laki koszone) — 42 gatunki, a 2z nie koszonel — 6. Stwierdzono 22 gatunki
wspolne: najpospolitszymi okazaly si¢: Trichoderma lignorum, T. glaucum, Mucor
hiemalis, Cladosporium herbarum 1 C. epiphyllum. Na placie nie koszonyvm wy-
stapilo wiecel gatunkdw. niZz na Koszonyvm. Laka nie koszona stwarza wiee dogod-
nieisze warunkl dla roswoju mikoflory slebowe), gdy: enajdujacy sie na po-
wlerzehni gleby przez caly sexon wegetacil kobierzee traw pozwala zachowaé jej
odpowicdnin wilgotnoéé | Ingodzi smiany warinkow  dtmosfervesnyeh,

Okpesy wegetaeyjne, w ciggu ktoryeh prowadzono badania, rodnily sle bardzo
pod wagledem wyspkosel temperatury, a swlaszeza opatddw, co spowodowalo, 2
maksymalny pojaw gatunkow gravbiw w poszczezolnych latach przypad! na roz-
ne miesigeo

Badunin ilesclowe nie poxwolily na stwierdrzenie wplywu koszenia na liezeh-
nosé greybow w gleble, Badinia tego typu powinny bydé powtdrzone w nastepnych
latach.
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