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The composition of the fungal population colonizing the rhizosphere, the rhizoplane and the
oot of Galge rienalis Lam. plants was studicd. The following factors had an influence on the
quantity and the analysed the date of the
completed analyses.
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INTRODUCTION

In the case of perennial plant cultivation such as alfalfa and clover,
quantitative and qualitative changes of the fungi colonizing plant soil environ-
ment occur. Finally fungal groups characteristic for the soil environment of
a given plant are formed.

Both plant cxcretions (Gilbert 1969; Levis and Papa-
vizas 1983) and the soil itself along with its cultivation and fertilization
contribute to the formation of the soil fungal population. The following
authors report on the influence of soil type and fertilization on species quantity
and variability: Mikotajska and Majchrzak (1988) Mukha-
med and Zubenko (1992, Deb and Bora (199), Boven
and Rovina (1999). Diversification of the fungal environment is a favou-
rable phenomenon as it increases possible competition between saprophytic
and pathogenic organisms of crops. Therefore, learning about this environment
serves the increased crop health. T o th et al. (1995) report on the reduc-
tion of alfalfa infection by Fusarium oxysporum at the adequate nitrogen
fertilization level.
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The aim of the study was to determine the quantitative and qualitative
composition of fungal population of root zones — the rhizosphere, the
rhizoplane and the root of goat rue cultivated with and without fertilization.

MATERIALS AND METHODS

The investigation was carried out between 19971999 in the experimental
field, of the Chair of Agricultural Chemistry of the University of Warmia
and Mazury, located in Balcyny on wheat good soil complex. The experiment
was established with the application of random block method in four
repetitions. Plant samples with (starter dose N-30 kg/ha — magnesium nitrate,
P,0, — 120 kg/ha — superphosphate, K, — 240 kg/ha — potassium salt) and
without fertilization were the material for the experiment. During cach
vegetative period, the experiment included two periods: spring and the
period of goat rue blooming. The collected fungi were isolated from the
thizosphere, the rhizoplane and the roots of goat rue in laboratory with the
use of Maikas method (1974).

RESULTS

The Galega orientalis cultivation environment in the studied period varied
in quantity and quality. The type of cultivation, the root zone and the date of
the examination modified the structure of the fungal population.

6664 fungi colonies were collected from the root system of Galega
orientalis (Tables 1, 2 and 3). The total species number in the individual
combinations slightly varied but some population quantities differed significan-
tly. The largest number of isolated fungi was obtained in 1997, which was
217% more than in the poorest year of 1999. Pathogenic fungi were
represented by the following species: Botrytis cinerea, Fusarium avenaceum,
F. culmorum, F. equiseti, F. oxysporum, F. solani, as well as few species of
Rhizoctonia solani and Sclerotinia sclerotiorum. The following were most
frequently isolated saprotrophic fungi: Mortierella alpina, M. isabelina, Mucor
circinelloides, M. hiemalis, M. racemosus, Penicillium spp., Rhizopus moelleri,
R. nigricans, Trichoderma aureoviride, T. hamatum, T. harzianum, T. Koningii
and T. polysporum, as well as few specics Gliocladium genus: G. catenulatum,
G. fimbriatum and G. penicilloides. The remaining fungi that were rarely
isolated werssepresented by: Aspegills spp. Acremoniun siicur, Aureobasi-
dium pullulans, C: lilacinus, Scytali-
dium lignicola, Sporotrichum olivaceum, Zygarhynrhm‘ spp.

Galega orientalis with the
3% less isolated fungi in comparison to the cu]uvauon wi
(Fig. 1b). ic fungi of Tri and
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fertiization

¢

Fig. 1. Percentage of fungi |solamd from goat rue in dependent: a — root zone; b — kind of
tilization; ¢ — date of observation
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more frequently in this combination. However, larger number of pathogenic
fungi of Fusarium was found for the combination without fertilization.
The presence of these fungi was reported during the whole vegetative period
— in spring and during blooming for both combinations.

The goat rue rhizosphere was the most wealthy populated root zone
by fungi — 78.7% of the total number of colony (Fig. la). The species
selected from the goat rue rhizoplane and root constituted 11.0% and 10.3%
of the total colony, respectively. Yeast-like fungi appeared to be common
in the rhizosphere (89% — Fig. 2). Among other fungi the following
genera are important: Penicillium, Trichoderma. The share of Fusarium was
small (1%).

(i
”[ ! minne
I m j @Trichoderma spp.
oL - EPenicillium spp.
@ Fusarium spp.
G Aureobasidium pullulans
BDrozdzoidalne

fertilization without fertilization

Fig. 2. Percentage of fungi isolated from rhizosphere

The rhizoplane was widely represented by fungi from Mucorales order
(Rhizopus, Penicillium i Mucor) — 32% for each combination (Fig. 3).
Trichoderma were also frequently isolated. Large numbers of Fusarium
constituted 12.7% and 13.5% of the total colony respectively for the com-
bination with and without fertilization.

The fungal population isolated from goat rue roots was different.
Pathogenic fungi constituted 32% and 37% of the total colony for com-
bination with and without fertilization, respectively (Fig. 4). Species such as:
Fusarium oxysporum, F. cubmorum and Botrytis cinerea were isolated most
frequently. Other pathogens represented by Sclerotinia sclerotiorum and
Rhizoctonia solani were rare. Saprotrophic fungi also colonized roots
widely. Species belonging to the Trichoderma and fewer to Mortierella,
Penicillium, Rhizopus and Gliocladium were important among the pathogen
antagonists.
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Oinne

B Trichoderma spp.
Mucor spp.

O Mortierella spp.
WPenicillium spp.
HRhizopus nigricans

fertilization without fertilization SFusarium spp.

Fig. 3. Percentage of fungi isolated from rhizoplane

38885883888

Hinne
HRhizopus spp.
W Trichoderma spp. Inne
Mortierella spp.
mPenicillium spp.
& Botrytis cinerea
CRhizoctonia solani

ium spp.

Fig. 4. Percentage of fungi isolated from roots

An analysis of subsequent years of the experiment found that differences
in the quantity of the selected pathogens and their possible competitors from
the goat rue rhizoplane and root. The largest number of fungi from Fusarium
was obtained in the first year of the experiment. For the subsequent years
a decrease in this fungus population was reported. At the same time in the
subsequent years, the number of the saprotrophic fungi colonies from Tricho-
derma and Mortierella genera increased.

The fungal population structure also depended on the date of plant
sampling. The number of isolated fungi from the second observation period,
during Galega orientalis blooming, was larger and constituted 62.2% of the
total colony (Fig. 1 c).
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DISCUSSION

Fungi from Mucor, Penicillium, Rhizopus and Trichoderma genera ap-
peared to be common inhabitants of the cultivation environment of the Galega
orientalis during the three years of the experiment. Gibert (1969) and
Lewis and Papavizas (1983) claim that root excretions of plants
stimulate the development of the saprotrophic fungi in soil. Potential threat
to Galega orientalis might come from pathogenic fungi such Fusarium genus,
most frequently represented by species such as F. culmorum i F. oxysporum and
Botrytis cinerea. They were most often isolated from roots, however the
former occurred in all the analysed root zones. Dorenda (1986) reports
on an important role of fungi from Fusarium genus in the cultivation
environment of the papilionaceous plants. Other pathogen species such
Rhizoctonia solani and Sclerotinia sclerotiorum were rare.

Rhizosphere was the most widely colonized by fungi and constituted
80% of the total number of the isolated fungi. It agrees with the report of
Manka et al (1993), who regard the rhizosphere fungal population as
most widely inhabited. Yeastike fungi appeared to be dominant in the
thizosphere during the experiment analyses. Soil rich in nitrogen, such as the
soil used for Galega orientalis cultivation, stimulate their development. Species
from Penicillium and Trichoderma were rare.

Saprotrophic fungi from Mortierella, Mucor, Rhizopus and Trichoderma
genera were quite frequently isolated from the goat rue rhizoplane and
roots. The large ion of fungi from Tri gonus is
In the references (Howell 1987; Lewis and Papavizas 1987
Lacicowa 1988) thesc fungi are recognised as the source of factors
limiting the occurrence of pathogens from Fusarium genus, mainly F. oxy-
sporum, Verticillium, Phoma and Rhizoctonia solani.

In our experiments fewer fungi colonies were obtained from the
Galega orientalis cultivation with fertilization than without fertilization.
This phenomenon is demonstrated in the paper (Deb and Dutta 1992),
whose authors found the reduction of fungal population in soybean rhizo-
sphere was the result of adequatc mineral fertilization. The fertilization
treatment also had a positive effect on the fungal population structure in
soybean cultivation. Fungi development was not monodirectional. The
Galega orientalis cultivation with fertilization favoured the development
of saprotrophic fungi, mainly from Trichoderma genus. Deb and Bora
(1996) report the following fungi composition from pea rhizosphere formed
as the result of the NPK fertilization: Aspergillus flavus, Curvularia lunata,
Rhizopus nigricans, Fusarium_oxysporum, Tm‘huderma lignorum,  Penicil-
lium lilacinum, CI spp- genic fun ‘mainly
by Fusarium genus occurred more commonly in mc " combination without
fertilization.
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Analysing the subsequent years of the experiment, it is clear that the
number of the isolated fungi from Fusarium genus decreased. The smallest
quantity was obtained for the third year of the experiment when compared to
the Jargest number obtained in the first vegetative period. This fact is supported
in the publication of K o w a lik (1997). Significantly lower number of the
isolated fungi colonies from Fusarium genus resulted from competitive action of
fungi from Trichoderma and Mortierella genera, which at the same time were
isolated in a larger amount than in previous vegetative periods.

CONCLUSIONS

1. The analysed Galega orientalis root zones featured varied quantitative and
qualitative fungal composition. The rhizosphere was most widely inhabited
by fungi and yeast-like fungi were dominant.

Pathogenic fungi from Fusarium and Botrytis cinerea genera formed the
majority among the colonies isolated from the Galega orientalis roots.
Saprotrophic fungi from Mortierella, Mucor, Rhizopus and Trichoderma
genera were commonly isolated from the rhnmplane and the roots.

~

3. Galega orientalis cultivation in the with i [avouxcd
the of i fungi from Tric and
genera.
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uksztaltowanego pod wplywem nawozenia

Streszczenie

Badania prowadzono na obickcie dowiadczalnym Katedry Chemii Rolnej zokalizowanym
w Balcynach k. Olsztyna. W testach ftopatologicznych uwegledniono mlwm wmhedma uprawia-
ng w dwéch kombinacjach; bez nawozenia i z naworeniem. W laborat
ilodciowy i jakoiciowy grzybow zasiedlajacych ryzosfers, ryzoplang i Corsee soicy

Srodowisko uprawne rutwicy wschodniej bylo bardzo urozmaicone. Sposrod grzybow
patogenicznych dominowaly gatunks z rodzaju Fusarium i Botrytis cinerea. Szeroko rozpowszech-
‘nionymi w érodowisku uprawnym rutwicy okazaly si grzyby saprofityczne, Teprezentowan przez
gatunki 2 rodzaju Mortierella, Mucor, Rhizopus i Trichoderma.

‘Spoirod badanych sl fyzosfera byla najbardzij zasiedlona prsez grayby.

Spod uprawy rutwicy w kombinacji  nawozeniem uzyskano o 3% izolatéw mnicj niz

cji bez nawosenia. Duzy udziat mialy grzyby saprofityczne 2 rodzajow Trichoderma

i Gliocladium.
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