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Community structures of saprophytic soil microfungi in three
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Abstract: The community structure and composition of soil microfungi in different tillage methods have
been studied. The fungi recorded were mostly Deuteromycetes. 29 species were isolated from Conventional
tillage 0~ 10 cm soil layer and Chrysosporium merdarium was the most dominant fungi, 17 species in
Conventional tillage 10 ~ 20 cm soil and Sterile black species A fungus dominant, 10 species in
Conventional tillage 20~30 cm soil and Chaetomium bostrychodes dominant; 16 species in Direct drilling 0
~10 cm soil and Sterile black species A fungus was the dominant species, 26 species in Direct drilling 10~
20 cm soil and sterile black species A fungus was the dominant species, 14 species in Direct drilling 20~30
cm soil and Chaetomium bostrychodes was the dominant species; 23 species in No-tillage 0~10 cm soil and
Trichoderma viride and T'. koningii were the dominant ones., 14 species in No-tillage 10~20 c¢m soil and
Talaromyces trachyspermus was the dominant one, 9 species in No-tillage 20~30 c¢m soil and T'alaromyces
trachyspermus was the dominant one. The diversity was higher in No-tillage fungal community than that in
other tillage treatments. Soil microfungal populations existed in No-tillage, Direct drilling, and
Conventional tillage soils were characterized by different community compositions.
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1900  Reinitzer'"?' Nikitinskil'*! 320
N . 211948 Jones &. Mollison"*
R ; Anderson &. Domsch""
22/78 % .
bl Upadhyay &. Rai'™ 31 70
N Aspergillus . Trichoderma pH ;Ranzoni'™
Sonoran s ;Elmholt &. Kjoller™
R ; Bissett &. Parkinson'*"'")
1
, , , s 1978
3 : ( ), s
s 3cm ( 4000 kg / hm?); (
) s ) ) ; (
), , 3em ) 20cm ,
( 4000 kg/hm*),
1.1
1.1. 1 Martin (1950 ) (KH,PO, 1g.MgS0O, » 7H,0 0.5 g,
5g» 10g.1% 3. 3ml, 20g , 1000ml , 1% 3ml),
10g  95ml 107%~10"" . 1ml 4
28 C 5~17d.
1.1.2 (Soil particle washing technique) Czapek- Dox (NaNO; 3g,
K,HPO, 1g.MgSO, « 7H,O 0. 5g,KCl 0. 5g,FeSO, « 7H,O 0.01g, 30g ., 0. 5g. 66
mg/L, 20g, 1000 ml, 66 mg/L,pH 5.5), 10g
250ml  500ml (200revs/s)5 min, 0.5 min , s
Imm,0. 5mm,0. 25mm 0. Imm, , 5 000~10 000 ml 5~10
min, s 4 s
20 ,20C 15d o
1.1.3 (Soil plate method, Warcup 1950 ) Czapek-Dox , 0.0015~
0.015g ( ) . , ,25C
3~5d,
3 s H
, 3 3
1.2
[@D) (Colonization frequency) = /
2 (Isolation frequency ) = /
(€)) (Species diversity) Shannon H =— Zpi log pi (pi )
Simpson D =1— >)pi*; Mclntosh D= (N — /D) NH/(N — VN
) (Similarity index)  C =2 > W,/ > (a,+ b,). ai i a .
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(5) ( Uniformity index ) R = (N — 4/ EN? Y/ (N — N/ \/?), N
Ni i WS °
1.3
s o 3 Czapek ,25~28C 7d
. Raper &. Fennell'"'“The Genus Aspergillus” . Pitt"'*“The Genus Penicillium
and its teleomorphic states Eupenicillium and Talaromyces ” s CYA .MEA  G25N,5C,
25C  37C . Nelson "' Fusarium species:an illustrated manual for identification”
, PDA( ,250g 500ml s 500ml 20g »8
45min, , s 20g N
1000ml)  Bilay (KH,PO, 1g.KNO; 1g,MgSO, « 7H,O 0. 5g., KCI 0. 5¢g, 0.2g,
0.2g, 1000ml, , 20g) . Domsch  "'“Compendium of soil
fungi”  Gilman"*'“A manual of soil fungi ”, Barnett &. Hunter%'“ 7,
1.4
16 , S
2
2.1
s 0~10cm 29 s
Chrysosporium merdarium s 38.7% .  Acremonium butyri s
12.1%., 10~20cm 17 s Sterile black A s 57%,
Stachybotrys chartarum s 9.4%., 20~ 30cm 10 s
Chaetomium bostrychodes s 47.9%,  Sterile black A Talaromyces trachyspermus
, 15.5% 11.3%. 0~10cm 16 s Sterile
black A , 39.6% .,  Chaetomium bostrychodes Talaromyces flavus s
11%  13.2%., 10~20cm 26 o Sterile black A .
37. 2% sTalaromyces flavus i 8.5%, 20~ 30cm
14 s Chaetomium bostrychodes 3 61.2%, Talaromyces flavus
s 16.3%. 0~ 10cm 23 s Trichoderma
viride T koningii s 25.0% 18.6%., Talaromyces trachyspermus
s 9.9%., 10~20cm 14 s Talaromyces trachyspermus
. 51.8%, Eupenicillium brefeldianum Talaromyces flavus s
8. 4%, 20~30cm 9 s Talaromyces trachyspermus s
75. 7%, Phialophora cyclaminis s 8.2%.,
s s Aspergillus . Penicillium
Trichoderma  Fusarium 4 s . s
Talaromyces — Eupenicillium Chaetomium Fusarium moniliforme Aspergillus
japonicus s Penicillium variabile Trichoderma koningii .
Chaetomium bostrychodes Eupenicillium brefeldianum Talaromyces trachyspermus
2.2

s 0~10cm s, 29 s 0~
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Table 1 Diversity and uniformity indices in different tillage experimental soils

(cm) (ecm) (cm )
Conventional tillage Direct drilling No-tillage
Diversity
0~10 10~20 20~30 0~10 10~20 20~30 0~10 10~20 20~30
Simpson 0. 82 0. 65 0.72 0.79 0. 84 0. 59 0. 87 0.70 0.42
Shannon 1. 05 0. 75 0.72 0.93 1. 10 0.71 1. 05 0.79 0. 44
MclIntosh 0. 63 0. 45 0.53 0. 60 0. 70 0.4 0. 70 0.51 0. 27
Uniformity ~ 0.72 0. 54 0. 69 0.72 0.75 0. 49 0. 81 0. 62 0. 36
2
Table 2 The similarity indices of soil fungal community in tillage treatment soils
1 2 3 4 5 6 7 8 9

1 1 0. 27 0. 35 0.16 0. 28 0. 24 0. 48 0.16 0.12

2 1 0. 44 0.72 0.74 0.22 0. 60 0.21 0. 14

3 1 0.43 0.59 0.67 0. 77 0. 31 0. 21

4 1 0.93 0.4 0.21 0.78 0. 31

5 1 0. 36 0. 29 0.95 0.6

6 1 0. 27 0. 26 0.08

7 1 0. 31 0.23

8 1 0.79

9 1

1 0~10cm ,2 10~ 20cm .3 20~ 30cm 34 0~10cm ) 10~

20cm s 6 20~ 30cm 37 0~ 10cm s 8 10~ 20cm s 9 20~ 30cm 1

Conventional tillage 0~10 cm soil layer, 2 Conventional tillage 10~20 cm soil, 3 Conventional tillage 20~30 cm soil ;
4 Direct drilling 0~10 cm soil, 5 Direct drilling 10~20 cm soil, 6  Direct drilling 20~30 cm soil; 7 No-tillage 0~
10 cm soil, 8 No-tillage 10~20 cm soil, 9 No-tillage 20~30 c¢m soil

2.3

l

26.6% 21.2%,
C 1), 9 4, 0~10cm 10~20cm R
10~20,20~30cm , 0~10cm  20~30cm s 0~10cm
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Table 3 The distribution of characteristic soil fungi in different tillage soils (Isolation frequency)

(cm) (cm) (cm)
Conventional tillage Direct drilling No-tillage

No. Species

0~10 10~20 20~30 0~10 10~20 20~30 O0~10 10~20 20~30
1. Chrysosporium merdarium 38.7 0 0 0 1.1 2 0 6 0
2. Botryotrichum piluliferum 7.2 2.3 4.2 0 5.3 2 0 0 2.0
3. T'alaromyces trachyspermus 1.6 3.9 11.3 0 0 2 9.9 51.8 75.5
A. Stachybotrys chartarum 3.2 9.4 0 1.1 0 0 6.4 0 0
5. Paecilomyces marqundii 2.4 0 1.4 0 2.1 0 0 0
6. Talaromyces flavus 0.8 3.1 1.4 13.2 8.5 16. 3 0.6 8.4 0
7. Fusarium oxysporum 0.8 0 8.4 0 0 0 5.8 0 0
8. Fusarium moniliforme 0 0 0 5.5 0 0 0 0 0
9. Aspergillus japonicus 0.8 0.8 0 1.1 0 2 5.8 0 0
10. Aspergillus candidus 0.8 3.9 0 0 2.1 0 0 0 0
11. Penicillium variabile 0.8 0 0 1.1 0 0 0 0 0
12. Peniclium spinulosum 0.8 0 0 3.3 0 2 0.6 0 0
13. Tichoderma viride 0 0 0 0 0 0 25 0 0
14. Myrothecium verrucaria 0 0 0 2.2 1.1 4.1 0 0 0
15. Chaetomium botrychodes 0 0 47.9 11.0 0 61.2 0 7.2 2.0
16. Sterile black A 0.8 57 15.5 39.6  30.2 2 0 0 0

B oS pe2 BB pe2

@

O (1)

-) 1 B pel
1 9
i Soil samples Ol Microfungi
a b
1 16
Fig.1 Principal component analysis of soil characteristic fungal species in tillage soils
a. Soil ordination, b. Variable loadings, pc. Principal compenent
b b



10 : 1711

’ ’ Upadhyay &. Rai""’ .Gupta 1 Ranzoni [/,
’ ’ o
,1955  Warcup™? ’ |
o Parkinson &. Williams?")
7 ’ o
. . i ‘
' o
’ ’
4

Table 4 Eigen vector of soil sample correlation matrix

Eigen vector

Species No.

1 2 3 4 5
1 —0.110 0. 305 —0.093 0.4 0. 187
2 —0.188 0.431 —0.134 0.174 —0. 185
3 —0.158 —0.229 —0.259 —0. 267 0.451
4 —0.177 —0.074 0.510 0.073 —0.079
5 —0. 165 0.401 —0.128 0.268 —0. 148
6 0.430 0.032 —0. 040 —0.137 —0. 145
7 —0.173 —0. 207 —0.092 0.279 —0.317
8 0. 367 0.028 0.194 0.112 0.276
9 —0. 005 —0.376 0.213 0. 356 —0. 148
10 —0.148 0. 247 0.413 —0. 267 —0. 186
11 0.243 0.219 0.132 0. 367 0. 342
12 0.442 —0.011 0. 090 0.235 0. 067
13 —0.131 —0.397 0.184 0. 318 —0. 067
14 0.416 0. 002 —0.08 —0.018 —0.269
15 0.211 —0.063 a Ua3 118 —0.01 —0.477
16 0. 086 0.214 0. 447 —0. 025 —0.138
s .
Chrysosporium merdarium (Sterile black A ) )
s 0~10 10~20cm 10~20 20~30cm
, .
s ;
s s (Sterile hyaline A B)

Monosporium — Trichosporiella Alternaria

9 b
b o
Schroder , C.N
tel, Domsch [ Cladosporium . Alternaria . Botrys — Ulocladium s
’ ’ H ]
Fusarium oxysporum . F. solani s Gerlachia nivalis o

s ,Pugh® “



1712 21

(1]
[2]

[3]

[5]
[6]

[7]
[8]

L9]
[10]
[11]
[12]
[13]

[14]
[15]
[16]
[17]
[18]
[19]
[20]

’ ’ r- ’
b b o
, s Trichoderma. Fusarium.Stachybotrys
K- s o
, s . . , 1998,17 (1):60~66.

Lussenhop J. Analysis of microfungal compoment communities. In: Wicklow D. T. &. Carroll G. C. eds. The
Fungal Community: Its Organization and Role in the Ecosystem. Marcel Dekker, Inc. 1981, 37~46.
Mueller-Dombois D. Ecological Measurements and Microbial Population, In: Wicklow D. T. &. Carroll G. C.
eds. The Fungal Community: Its Organization and Role in the Ecosystem. Marcel Dekker, Inc. ,1981,173~184.
Anderson J P E & Domsch K H. Quantification of bacterial and fungal contributions to soil respiration. Arch.
Microbiol. , 1973, 93: 113~127.

Cooke W B. Eclology of Fungi. Bot Rev. ,» 1958, 24: 341~429.

Upadhyay RS and Rai B. Ecological survey of Indian soil fungi with special reference to Aspergillus, Penicillia and
Trichoderma. Rev. Ecol. Biol. Sol., 1979, 16(1): 39~49.
Ranzoni F V. Fungi isolated in culture from soils of the Sonoran Desert. Mycologia, 1968, 60(2): 356~371.
Elmholt S and Kjoller A. Comparison of the occurrence of the saprophytic soil fungi in two differently cultivated
field soils. Biological Agriculture and Horticulture, 1987, 6: 229~239.
Bissett J &. Parkinson D. Fungal community structure in some alpine soils. Can J Bot. ,1979, 57:1630~1641.
Bissett J &. Parkinson. The distribution of fungi in some alpine soils. Can J Bot. ,1979, 57: 1609~1629.

Raper K B & Fennell D 1. The genus Aspergillus. The Williams &. Wilkins Company, 1965.

Pitt J I. The genus Penicillium and its taleomophic states Eupenicillium and Talaromyces. Academic Press,1979.
Nelson, et al. Fusarium species: an illustrated manual for identification. The Pennsylvania State University
Press, 1983.

Domsch K H, et al. Compendium of Soil Fungi, vol. 1. Academic Press,1980.

Gilman J C. A Manual of Soil Fungi. The lowa State College Press,1957.

HL B B. . , ,1977.
Baath E. Microfungi in a clear-cut pine forest soil in central Sweden. Can. J. Bot. , 1981, 59: 1331~1337.
Pugh G J F. Strategies in fungal ecology. Transactions of the British Mycological Society, 1980, 75:1~14.
,1991.
Parkinson D, Williams ST. A method for isolating fungi form soil microhabits. Plant and Soil ,1961,13(4) :347~

355.



