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Effect of soil fungi communities on the growth of damping-off
pathogens in relation to incubation temperature and medium pH
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on the in vitro growth of damping-off pathogens: Rhizoctonia solani, Fusari
F. culmorum, F. oxysporum and F. solani i relation to incubation temperature (5, 10, 15, 20 or
25°C) and medium pH (4.3; 56 or 7.5).

“The soil fungi communities weakly suppressed the growth of pathogens studied only at the
lower temperatures (5 or 10°C). At the higher temperatures the communities tested supported the
growth of all pathogens. The supporting effect was increasing with the increase of temperature,
independently of pH. The cffect was highly dependent on incubation temperature and not
dependent on medium pH (P <0.05, analysis of variance).

Duncan’s multiple range tests indicate no significant diflerences (in the majority of com-
binations) in the effect of soil fungi ties on the in vitro growth of tested pathogons between
temperatures 15, 20 and 25°C, independently of medium pH.

“The growth of the pathogens studied was suppressed mainly by: Gliocladium catemulatum,
Trichoderma atroviride, T. koningii, T. viride, Truncatella truncata and Zygorrhynchus moelleri.
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INTRODUCTION

The microbial soil investigations and research on biotic relationships
between microorganisms resulted in development of methods of plant protec-
tion against pathogens, including damping-off pathogens (Strzelczyk
1988). Communities of fungi may be concerned representative for the complex
of ecological factors occurring in the plant environment. In turn, a given fungal
community, inhabiting the soil environment of the plant, effects the growth of
soil pathogens (Manka 1974, 1998). From Garret t's (1965) point
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of view biological protection of plants against discases is possible through
the i of into the soil or creating
such conditions in the soil, which could suppress or even kill a pathogen.
Furthermore, it was shown that environmental factors, such as water
content, temperature and nutrient substances may influence the interac-
tions between fungi (Magan and Lacey 1984). This conclusion
is relevant to the problem of proper plant rotation, soil pH, moisture or
temperature occurring under natural conditions. Hence, environmental
factors not only effect directly plant development but through their influence
on the saprotrophic fungal communities they could help in restriction of
the growth of pathogenic fungi (Gierczak 1972 Marka 1998
Manka 1995).

The aim of this study was an in vitro investigation on the effect of
saprotrophic fungi communities from the soil environment of Scots pine
seedlings on the growth of damping-off pathogens in relation to incubation
temperature and medium pH.

The work was supported by the Commitice for Scientiic Research, project number
SPOGHOSB16.

MATERIALS AND METHODS

The following forest nurseries were chosen for the study:

1. Forest nursery Garncarskibréd (Oborniki Wielkopolskie Forest Dist-
rict) situated within the Pomorski Region (Central-West Po-
land). The samples of soil and discased seedlings were taken on June 3, 1996,
from two beds with the following rotatior

bed IV (first type): 1993 — mountain ash (Sorbus aucuparia L) and

birch (Betula pendula Roth), 1994 — fallow and birch, 1995 — fallow,

1996 — Scots pine (Pimu Sylvestris L)

bed VI (second type): 1993 — Norway spruce (Picea abies Karst),

1994 — fallow, 1995 — Scms pine, 1996 — Scots pi

2. Forest nursery Kukawy (Kowal Forest District) Siuated within the
Wielkopolsko-Pomorski Region. Diseased seedlings were sampled on Junc 10,
1996 (from bed 111 and VI) and on June 2, 1997. The samples ofsoil were taken
on June 2, 1997, from two beds with the following rotatior

bed I (first type): 1994 — birch, 1995 — birch, 1996 — fallow, 1997 —

Scots pine;

bed VII (second type): 1994 — Norway spruce, 1995 — fallow, 1996 —

Scots pine, 1997 — Scots pine

Additionally, the scedlings of Pinus nigra Arn. with damping-off symptoms
were taken on June 18, 1997 from the forest nursery Grodziee (Siewirz Forest
District) situated within the Silesia Region. The scedlings were grown in
Sphagnum peat in plastic tunnel.
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Soil pH analyses of samples from the Oborniki Forest District were
performed in the Department of Pedology and Fertilization, University of
Agriculture, Poznai and in the De of Pedology and ization of
Forest Research Institute in Sekocin — in the case of samples from the Kowal
Forest District. The pH of peat substrate used in the Grodziec nursery was
measured by the producer (“Hol Las” Paslgk).

Pathogens were isolated from diseased scedlings according to Gier-
czak Manka and Przezbdrski (1987). Identification of species
was achieved — in the case of Rhizoctonia solani accordingto Bandoni
(1979) and Mikotajska and Wachowska (1996), and in the
case of Fusarium spp. according to K waéna, Chelkowski and
Zajkowski (1991).

The following pathogens were chosen for the biotic series tests:
isolated in 1996:

Rhizoctonia solani Kihn from bed VI, Garncarskibrod nursery (described
as R. solani
Fusarium solani (Mart.) Sacc. from bed IV, Garncarskibrod nursery (described

as F. solani 96)

F. culmorum (Smith) Sacc. from bed III, Kukawy nursery (described as

F. culmorum 96)

F. oxysporum Schlecht. from bed VI, Kukawy nursery (described as

F. oxysporum 96)
isolated in 1997:

Rhizoctonia solani from bed 11, Kukawy nursery (described as R. solani 97)
Fusarium culmorum from bed VII, Kukawy nursery (described as F. cul-

morum 97)

F. oxysporum from bed VII, Kukawy nursery (described as F. oxysporwn 97)
F. avenaceum (Fr) Sacc., Grodziec nursery (described as F. avenaceum 97)

Fungal communities were isolated from soil samples from each bed
with Warcup (1950) soil plate method modified by Maika (Madka
1964; Manka and Salmanowicz 1987) and identified according
to Gams, Anderson and Domsch (1980). Fifteen most freq-
uently occurring species (components) of each community were chosen for
biotic tests.

All the communities of soil fungi were tested for their effect on the growth
of pathogenic fungi with the biotic serics method by Madka (Mafika
1974; Manka and Manka 1992; Mafika and Marnka 1995).
Alter testing every species of each community against a damping-off patho-
gen, an individual biotic effect of the community component on the pathogen
was obtained. The individual biotic effect (IBE) is the effect of one isolate of
a given species on the growth of the pathogen. The IBE multiplicd by the
specics frequency results in the general biotic cffect (GBE), treated as the
effect of all the component's isolates on the pathogen. After summarizing all
the GBEs the summary biotic effect (SBE) is obtained, providing the effect
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of the eatire soil fungi community on the pathogen. The biotic effects may be:
positive (indicating suppressive effect on the pathogen’s growth), negative
(indicating supporting cffect on the pathogen’s growth) or neutral (‘0%),
vith the intensity of the effect described by its absolute value. The tests
were performed on PDA medium prepared in the routine way (pH S6),
acidified with HCI to pH 4.3 and adjusted with NaOH to pH 7.5. The pH
was measured after autoclaving the medium. The results of the tests were
cvalvated after 10 days of incubation at 5, 10, 15, 20 and 25°C.

The data were evaluated by the analysis of variance and Duncan's
multiple range test (STATISTICA version 5.0).

RESULTS

The results of soil pH analyses are shown in Table 1. The soils at the sites
with similar rotation were also rather similar in their pH.

Table 1
Soil pH in the Garncarskibréd and Kukawy nurserics and peat pi in Grodzicc
Garnearskibrod Kukawy
PH Grodziec
bed IV [ bed VI bed I | bed VIL
PH. in H,0 645 570 700 | 520 55-65
pH in 1M KCI | sss 517 60| 480 no data

The results of the biotic test (values of SEB) are presented in Tables 2—6.
Among the fungi (community components) with positive individual biotic
effect on the growth of studied pathogens some cxamples were chosen and
included in Table 7.

The influence of soil fungi ities on the growth of Rhi ia solani

‘The soil fungi iti ing from the G 1y
suppressed the growth of R. solani (isolate R. solani 96) rarcly and to
a small degree (Table 2). The community from bed IV suppressed the growth
of the pathogen only at 5°C and pH 5.6 (SEB = +12), and the community
from bed VI suppressed it at the same temperature at pH 43 (SEB = +118),
pH 56 (SEB = +106) and pH 7.5 (SEB = +28). At 10°C this community
suppressed the growth of the pathogen only at pH 43 (SEB = +5). Both
communities supported the growth of the pathogen at 10°C more at pH 56
and 7.5 than at pH 43. AL 15, 20 and 25°C the community from bed IV
supported the growth of the pathogen stronger at pH 7.5 as compared with
pH 43 and 56. It turned out, that the supporting cffect of the community
from bed IV on the growth of R. solani 96 was 2—3 times stronger than the
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supporting effect of the community from bed VI. The growth of R. solani 96
was suppressed by: Gliocladium catenulatum, Stachybotrys chartarum, Tricho-
derma atroviride, T. koningii, T. viride, Truncatella truncata and Zygorrhynchus
moelleri (Table 8), which were not frequent enough in their communities to
make the SBE positive.

In Kukawy only the community from bed II suppressed the growth of
R. solani at 5°C and pH 4.3 (SEB = 33), pH 5.6 (SEB = +11) as well as at
10°C and pH 4.3 (SEB = +44) and pH 7.5 (SEB = +66); (Table 2). At 10°C
the community from bed 1I supported the growth of the pathogen more at
pH 5.6 than at pH 4.3 or 7.5; and at the same temperature the community
from bed VII suppressed it more at pH 5.6 and 7.5 than at pH 7.5. The growth
of R. solani 97 was suppressed by T. atroviride, T. truncata and Z. moelleri,
originating from bed I1. Among the species belonging o the community from
bed VII no one suppressed the growth of the pathogen (Table 8).

Table 2

Summary biotic effect (SEB) of soil fungi communitics on the growth of two Rhizoctonia solani
isolates in relation to incubation temperature and medium pl

Medium | ‘Temperature
pH 10°C i5'C 20°C 25°C
R solani 96

bed IV Garncarskibrod
43 0 —185b —1048 od 126 d “120d
56 12 776 ¢ —1052 d —1204 ¢ —1396 d
75 0a —891 ¢ “1459 8§ —2f

bed VI Garncarskibréd
43 +118a +5a —a30 ¢ —457c —as6
56 106 2 —19 b T 58 o 695 cd
75 +Ba “32b —501 od —68 o 577 cd

R solani 97
bed 11 Kukawy
43 +33a a4 [ s ~770 d —901 de
56 +lla 1006 | —el2ed —768 d —877d
5 0a 662 | -Msc —701 d —837d
bed VII Kukawy
43 0a —a1b —4974d —59 d —663 d
56 0a —a1b —463 d —s62.d 656 d
5 0a 0a “w e —sn2d 666 d
— means bed) followed by the same letter do

in
not diffr significantly (P 0.05) according to Duncan's multiple range test
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‘The influence of soil fungi communities on the growth of Fusarium avenaceums

‘The communities from Kukawy suppressed the growth of the pathogen
slightly only at 5°C — the community from bed II at pH 43 (SEB = +22), and
the community from bed VI — at pH 56 (SEB = +18); (Table 3).

The suppressing species were only Fusarium oxysporum, T. atroviride and
Z. moelleri (Table 8).

Table 3
Suomary biotic effect (SEB) of soil fungi communities from the Kukawy nursery on the growth of
F. avenaceun 97 in relation to incubation temperature and medivm pH

Medium Temperature
pH i_ c [ wc 'c | wc 25°C
bed 11
43 [ +2a —6ab ~263 4 318 cd Wl
56 0a “10s b 35 od —asa —an de
T’ (X3 “3ab | -Bcd | —ag9de | -arade
bed VI
43 0a 18 e 7 cd 38
56 ~18a 20 ab “a66 ~306 ed “361 o
[T 0a -32ab —20¢ —30 e 390 od
* = sex Table 2

‘The influence of soil fungi communities on the growth of Fusarium culmorum

The growth of F. culmorum 96 was suppressed to a small degree at pH 4,3
by the community from bed 1V, Garncarskibréd nursery, at 5°C (SEB = +6)
and 10°C (SEB = +26), and stronger by the community from bed VI — at 5°C
(SEB = +68) and 10°C (SEB = +162). Additionally, the latter community
suppressed the growth of the pathogen at pH 7.5 and 5°C (SEB = +12);
(Table 4). The community isolated from bed 1V, Garncarskibrod nursery,
supported the growth of the pathogen less at 10, 15 and 20°C and pH 43 as
compared to pH 5.6 and 7.5 (P < 0.05). The community isolated from bed VI
suppressed the growth of the pathogen stronger at 10°C and pH 43 as
compared with pH 5.6 and 7.5; also, the community supported it stronger at
10,20 and 25°C and pH 5.6 as compared to pH 4.3 and 7.5. It turned out that
the support of both communities to F. culmorum 96 was weaker above 20°C,
independently of pH (except the community from bed VI at pH SS).
The specics that supported the growth of the pathogen were: F. oxysporum,
F. solani, G. catenulatum, S. chartarum, T. atroviride, T. koningii, T. viride
and Z. moelleri (Table 8).
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Table 4
Summary il f ities on the growth of two .
relation to incubation temperature and medium pH
‘Modiam, | Temperature
| 10°c 15°C 0c 25°C
R. culmorum 96
bed IV Garncarskibrod
43 +26 2 —399d —~306 d —271 d
56 —3774d —568 =52 ~314d
15 —189 ¢ —688 e -597e —475 de
bed VI Garncarskibrod
43 +68 a +162a —188 ¢ -201¢ —86 bc
56 0 ab —~249 od —231 od -3717d —408 d
75 +12 ab —53 be -12l ¢ —274 cd —249 cd
F. culmorum 97
bed II Kukawy
43 +22 ab 0 ab ~124 ¢ —260 cd —290 od
56 0ab —105 ¢ ~345d —408 d -39 d
75 0ab +44 ab —243 cd —467 d —300 d
bed VII Kukawy
43 0ab —18b ~176 ¢ ~20¢ -232 od
56 0 ab ~20b —266 cd —283 cd ~258 od
15 0 ab -14b —197¢c -315d —268 od

* — see Table 2

The community from bed II, Kukawy nursery, weakly suppressed the
growth of F. culmorum (isolatc F. culmorum 97) at 5°C and pH 43
(SEB = +22), and also at 10°C and pH 7.5 (SEB = +44); (Table 4). The
growth of the pathogen at 5, 15 and 20°C was less supported at pH 4.3 as
compared to pH 5.6 and 7.5. The effect of the community from bed VII,
Kukawy nursery, on the growth of F. cubmorum 97 at 5°C was neutral
(SEB = +0). At higher temperatures the community supported the pathogen
growth independently of pH. The growth of the pathogen at 15 and 20°C was
less supported at pH 4.3 as compared to pH 5.6 and 7.5. The support of both
communities to F. culmorum 97 was weaker above 20°C, independently of pH,
like in the case of the communities from the Garncarskibrod nursery.
The growth of F. culmorum 97 was suppressed by Chaetomium globosum,
F. oxysporum, F. solani, T. truncata, T. atroviride and Z. moelleri (Table 8).
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The influence of soil fungi communities on the growth of Fusarium oxysporum

The soil fungi ity from bed IV, G ibréd nursery, sup-
pressed the growth of F. oxysporum 96 at 5°C and pH 43 (SEB = +16), and
also at 10°C and all tested pH values (Table 5). At 15°C the community
supported the growth of the pathogen less at pH 5.6 as compared to pH 4.3
and 7.5, and at 25°C the community supported it more at pH 7.5 as compared
to pH 43 and 5.6 (P <005). The community from bed VI, Garncarskibréd
nursery, suppressed the growth of F. oxysporum 96 at 5°C and pH 43
(SEB = +118) as well as pH 7.5 (SEB = +42), similarly at 10°C and all tested
PH values (Table 5). At 25°C the community supported the growth of the
pathogen less at pH 4.3 as compared with pH 5.6 and 7.5 (P <0.05); at 5 and
15°C the community suppressed it less at pH 5.6 as compared to pH 43 and
7,5. The support of both soil fungi communities to F. oxysporum 96 was weaker
above 20°C at pH 43 as compared to pH 5.6 and 7.5.

The species suppressing the growth of F. oxysporum 96 were: Ch. glo-
bosun, G. catenulatum, T. atroviride, T. koningii, T. viride, T. truncata and
Z. moelleri (Table 8).

Suppressing effects of soil fungi communities from the Kukawy nursery on
the growth F. oxysporum 97 were very weak. The community from bed II
suppressed it at S°C and pH 43 (SEB = +44), at 10°C and pH 43
(SEB = +33) as well as pH 7.5 (SEB = +44); (Table 5). At 5 and 10°C this
community supported the growth of the pathogen stronger at pH 56 as
compared to pH 43 and 7.5. At 15°C the community supported it less at
pH 7,5 as compared to 43 and 56 (P <005). The soil fungi community
from bed VII suppressed the growth of the pathogen slightly only at 10°C
and pH 43 (SEB = +3). At 15°C the community supported the growth of the
pathogen less at pH 7.5 as compared to pH 43 and 56 (P <0.05).

The growth of F. oxysporum 97 was suppressed by Ch. globosum,
Penicillium janczewskii, T. truncata, T. atroviride and Z. moelleri (Table 8).

The influence of soil fungi communities on the growth of Fusarium solani

The SEB of soil fungi communities from the Garncarskibréd nursery on
F. solani 96 growth at S and 10°C was neutral or suppresing, depending on
medium pH (Table 6).

The community from bed IV suppressed the growth of the pathogen
less at 5°C and pH 4.3 than at 10°C. At 15 and 20°C the community suppor-
ted the growth of the pathogen less at pH 4.3 as compared to pH 5.6 and 7.5.
The support of the growth of F. solani 96 above 20°C was weaker, independent-
ly of medium pH.

The community isolated from bed VI at all tested temperatures sup-
pressed the growth of the pathogen more at pH 43 as compared to pH 5.6
and 75.
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Table 5

283

Summary biotc et (SEB) of sl fung] communilcson the growth of two F. oxysporum isolates
selation to incubation temperature and medium pH

1 Mediom Temperature
[ sc 10°C 15°C we |
R oxysporum 96
bed IV Garncarskibrod nursery
43 +12 ab +422 —407d —651d | -49d
56 0ab +12 2 ~264 ¢ —40d | —sa2d
75 0ab +23 ab —460 d —670de | -7504
[ bed VI Garncarskibesd
43 | +isa +l4a | —165c 287 cd 240 ¢
56 0ab +63a 277 cd —as1a —488 d
5 +@2a -10sa | +i2ke 463 d 508 d
[ R oxysporum 97
B bed 1T Kukawy nursery
a3 44 a +3a | -167¢ ~349 od 495 d
56 T -ab | -me 345 d =506 ¢
75 0ab a4 0 —398 cd 469 &
bed VI Kukawy nursery
43 0ab +3a ~1sé ¢ ~35¢c 38 d
0b 9ab —mec —293 cd ~366 4
0ab 0ab “36b B 344 d
able 2

Summacy ot cllect (SEB) o o fong commonitie from the Garaarsibrod sursry on the
wih of . solani 96 in relation to incubation temperature and medium pH
Mediom | Temperature
| [ aec [ 1 20°C °C
bed 1V Gamearskibréd nursery
a3 “Bab 437 b BT —306 d 255 od
[ 56 0b +3ab —568 de —506 4 24
75 0b 23 688 —597 de —466 4
bed VI Gamcarskibréd nursery
43 | +18a +168 a 165 cd —264d s
56 0b 428 ab 38 d —a104 —436 de
75 428 ab ¥l12a 19 e —428 de —523 de
T e Table 2
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The growth of F. solani 96 was suppressed by Ch. globosum, F. oxysporum,
ide,

F. solani, G. catenulatum, T. atroviride, T. koningii,

Z. moelleri (Table 8).

Table 7

In vitro effect of soil

7. truncata and

on the growth relation to temerature:
20 megium PH ~ the resuts of moltiple analyses of variance

‘Analyses of variance [Correlation coeff
in depend * | in dependes
Pathogen ties of soil fungi Soemidee o siiios
] p—
R. solani 96 + the community from bed IV | 0.000226* | s 0920
of Garnearskibréd nursery (tab. 3)
R. ol 9 + the community from bed VI 0000059* | ns og4se | o021
of Garnearskibrod nursery (iab. 3)
R, ol 97+ the commutiy from bed I | 0000001° | ns 0s9%e | 009
of Kukawy nursery (tab. 3)
R ol 97 + he commity from. bod VIL 000000 | ns 089% [
of Kukawy nursery (tab. 3)
F. avenaceum 97+ the community from bed 11 | 0.000008* | ns 089° o1s
of Kukawy nursery (iab. 4)
F. avenaceun 97 + the commuaity from 0000001+ | ns 091+ 007
bed VII of Kukawy nursery (tab. 4)
. culmarum 96 + the community fro 0003609* | ns 0mve | 034
ped TV of Garncarskibedd aurscy (ab. 5)
P clmarsen 96+ o Sty fivm 0025942* | ns [
bed VI of rsery (tab.
'F. culmorum 97 + the community from bed IT | 0000397* | 1s 083° [
of Kukawy nursery (tab. 5)
F. culmoram 97 +the community from 0000001 | us 088+ poy
bed VII of Kukawy nursery (tab. 5)
- oxsporum 96 + he commuity from 0000039 | ns g | on3
bed IV of ery (tab. 6)
F. oxysporum 96 + the community from 0000088* | ms 080* | 016
bed VI of Garncarskibrod nursery (tab. 6)
F. oxysporum 97 + the community from 0000001* | ns 0.85% 001
bed I of Kukawy nursery (ab. 6)
F. oxysporum 97+ the community from 0000006* | ns 0gs** | 005
bed VII of Kukawy nursery (tab. 6)
F. solani 96 + the_community from bed 0000098* | ns (X 026
1V of Garncarskibrod nursery (tab. 7)
F. solani 96 + the community from bed 0000178* | os 0s0% | 018
VI of Garnearskibrod nursery (tab. 7)

* — sigaificant effect of factor indicated by P <0.05;

P <005; ms — not significant

+ — correlation coeficients significant at
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Statistical analyses

The soil fungi communities originating from both nurseries supported
in the majority of cases the growth of studied pathogenic fungi. It was
confirmed that supporting effect increased together with the increase of
temperature (5 to 25°C), independently of pH (43 to 7.5). The results of
the analysis of variance indicate that this effect was very dependent on
incubation temperature (P<005) and not dependent on medium pH
(Table 7).

Duncan’s multiple range tests show no significant differences (in the
‘majority of cases) in the effect of soil fungi communities on the in vitro growth
of the pathogens tested between the temperatures 15, 20 and 25°C, independen-
tly of medium pH (Tables 2—6).

Table 8
Positive individual biotic effect (IBE) of some species of fungi on the growth of tested pathogens in
relation to incubation temperature and medium pH

o IBE at pil
Coml::h:‘l‘ym :o:;n;mu Hsons -rm[‘::]mx o
R. solani 96
15 +s[+1] 0
oy it Y PO K1 B
25 47| #7147
5 |47 +4 | +2
Zygorrhunchus moelleri Vuill " 10 | 43| +4|+3
(bed VI, Gamearskibrod nursery) T T R
0 | +4| <3| +4
R. solani 97 ]
10 o[ +1] +6
Trichoderma atroviride Bisset g 15 | 8| +1] 47|
(bed 11, Kukawy nursery) FE RIS
25 |8 48] 47
F. avenaceum 91
[ 5 [+2] o] o]
| w0 w2 | +2| +3
g:';’l""l"(f,":w’;":“”:;;’)“‘“ | 15 | +a| a4
D +5 | 42| +3
! | +7| 46 | +5
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Tab. § cont.
Commuaity components | Temperature| IBE at pH
(isolation site) Freguiasy ra 43 |56 | 15
cubmorum 96
Fusarium oxysporum Schlecht. 10 2, 2| 0] #
(bed 1V, Gamcarskibréd nursery) % Al 0] +z2
10 o [+1]0
Gliocladium catenulatum Gilm. et Abbott 5 15 w5 | +4 | 44
(bed VI, Gamcarskibréd nursery) % 3 BT
25 14547
. culmoram 91
15 4] +5] 43
Trichoderma atroviride Bisset
(bed II, Kukawy nursery) ¢ AN Ak ‘:
25 w8+ ]+
Chaetomium globosum Kiinze ) 2 oj+1}+1
(bed VI, Kukawy nursery) 5 0] +3 | +4
F. oxysporam 9
Truncatella truncata (Lev.) Steyaert i 20, szl B B2
(bed 1V, Garncarskibréd nursery) 15 w2 | 1] +1
15 +1 ] +3] +4
Gliocladium catenulatum Gilm. et Abbott
(bed VI, Garncarskibréd nursery) 2 2 aihl s Bl
25 48| +4 | +7
F. oxysporum 91
Trichoderma atroviride Bisset 3 5 [resles | v
(bed I, Kukawy nursery) ) +6 | +7] +6
2 +1 ] +8| +6
Truncatella truncata (Lev.) Steyaert
(bed VII, Kukawy nursery) 8 iz ’: 3 ':
- +
F. solani %
Pusarium oxysporum Sci i 2 +2) o)+
(bed TV, [nsrrbery nunery] 25 1] o +2
10 +1| of o
Gliocladium catenulatum Gilm. et Abbott 3 1s BB
(bed V1, Garncarskibréd nursery) T | e
25 + | +3] 46




Effect of soil fungi communities 287
DISCUSSION

The results of biotic tests m icate that the soil fungi communities studied
do not suppress (in the majority of cases) the growth of tested pathogenic
fungi, independently of plant rotation. In the case of R. solani, the soil fungi
communities from both Garncarskibrod and Kukawy nurseries, isolated from
the beds with the “first type” of rotation — recommended from the forest
management point of view, suppressed the growth of this pathogen stronger.
The supporting effect of communities on the growth of the pathogen was very
high. The SBE values at 25°C were within the range —466 to —1712. On the
contrary, the supporting effect of the communities studied on the growth of
Fusarium spp. was not so strong. At 25°C the SBE values were ranged from
—86 to —750. At lower temperatures (5, 10°C) the soil fungi communities,
isolated from the beds with the “second type” of rotation, frequently less
supported or even suppressed stronger the growth of tested Fusarium then the
soil fungi communities, originating from the beds with the “first type” of
rotation. However, it was observed that the types of rotation studied affected
rather the qualitative and quantitative structure of soil fungal communi
(Kacprzak and Mas ka 2000) than the influence of the communities
on the growth of the pathogens. It confirmes cosmopolitan character of the
severe pathogens belonging to the genus Fusarium and Rhizoctonia solani
(Gams et al 1980).

It appeared in this study that the supporting effect of all the studied
communities of soil fungi on the growth of tested pathogens was increasing
with the increase of temperature (significant at P < 0.05). Similarly, temperature
dependent antagonists — pathogen interactions have also been shown by
Kwaéna (1987, Mukherjee and Raghu (1997). In the majority
of cases SBE values were significantly different between those obtained at 5
and 10°C and those obtained at higher temperatures. However, the SBE values
at 15, 20 and 25°C were not significantly different from each other. It scems
that 15°C is a temperature limit, above which the growth of colonies is
‘much more intensive, what influences the SBE value. Positive summary biotic
effect, indicating suppressive effect on the pathogen’s growth was observed
only at lower temperatures (5, 10°C).

The influence of medium pH, within the range studied, on the effect of the
commuities on the growth of tested pathogens was not significant. It was
connected with the growth intensity of pathogens and saprotrophs: the colony
diameter of all the fungi increased with the increase of temperature (5 to 25°C),
independently of pH (43 to 7.5) (Kacprzak and Maika 2000).
Fruzyhnska-Joiwiak and Madka (1994) reported that the
individual biotic effect of two Trichoderma spp. and three Penicillium spp.
on the growth of Fusariwn oxysporum fsp. dianthi was influenced neither
by PDA medium pH changing from 6.5 to 40 nor by incubation at
temperatures within the range +10 to +35°C. However, in this study, it was
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observed that the IBE of the majority of fungi belonging to the Trichaderma
genus increased together with increasing temperature from 0 (at 5°C), through
+2, +4 (at 10°C) to +7, +9 (at 25°C).

As mentioned above, temperature significantly modified the summary
biotic effect of soil fungi communities on the in vitro growth of the pathogenic
fungi tested. The individual biotic effect (absolute value) increased with
increasing temperature. The growth of pathogenic fungi was suppressed to
a high degree by: Gliocladium catenulatum, Trichoderma atroviride, T. koningii,
T. viride and Zygorrhynchus moelleri. Their positive IBE values increased with
increasing temperature, independently of pH. This confirms a great role,
which antagonistic fungi species may play in the soil environment of plants,

dition that their frequency is high enough. The antagonistic effect
increasing in acidic soils was described in the case of Trichoderma lignorum
by Weindling and Fawcett (1936) and Penicillium by News-
ham et al (1995). In our study the dependence was not observed.

The results indicate that medium pH (within the range studied) has no
influence either on the growth of the pathogens tested and the components of
soil fungi communities, or on the effect of soil fungi communities on the growth
of pathogens. However, temperature had significant effect both on the growth
rates and- interactions between saprotrophs and pathogens. The supporting
effect of fungal communities on the pathogens' growth, increasing with an
increase of temperature, could partially explain stronger development of
damping-off disease at higher temperatures (20/25°C) as compared to lower
ones (10/15°C) described by Kacprzak et al. (in print).
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Wplyw lcmpera(ury inkubaji i odczynu pozywki na oddzialywanie zbiorowisk
bow glebowych na warost patogendw zgorzelowy

Streszezenie

temperatury inkubagii (5, 10, 15, 20 i 25°C) i odczynu pnzywh (43 56,79
28 oddiatywasie In i ercroch sbiorowisk greybow glebowych 22 zkdlek le
patogenéw zgorzelowych (Rhizoctonia solani, Fusarium avenaceum, F. L'ubmmm i nxy:pamm
i F. solani).
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Badane zbiorowiska grzybéw glebowych tylko w nizszych temperaturach stabo ograniczaly
warost testowanych patogendw. W wyzszych temperaturach zbiorowiska sprzyiaty wzrostowi
patogenéw. Sprzyjajacy wplyw zbiorowisk na wrost patogenw werastal wraz ze warosiem
temperatury, niezaleinie od odczynu pozywki. Wyniki anelizy wariencil wskazujg, 2 wplyw ten
jost zalezny od temperatury (P <0,05), lecz ie od odczynu pozywki.

Wyniki testu Duncana wskazuja, 2 Wplyw ey gnybbw glebowych na wzrost
badanych patogenéw nie rémil si¢ na poziomie statystyczaym (dia wigkszoéci praypadkow)
micdzy temperatorami 15, 20 i 25°C, niezaleznie od odczynu pozywki

Sposrod saprotroficznych grzybéw glebowych warost badanych patogenéw ograniczaly:
Gliocladium catenulatum, Trichoderma atroviride, T. koningi, T. viride, Truncatella. truncata
i Zygorrhynchus moelleri.
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