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Comparison of diversity of arbuscular mycorrhizal fungi in

different ecological environments
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Abstract : Arbuscular mycorrhizal (AM) fungi inhabit a variety of ecosystems including farmland, forests.
grasslands, deserts, marine beaches, saline soils, coal-mine spoil heaps, and industrially polluted zones.
The biodiversity of AM fungi is considerable.

The first objective of this paper was to survey the species richness, spore density, {requency, and
relative abundance of AM fungi in the island forest-land of Bohai Bay., Shandong Province, the saline soils
in Yellow River Delta, the coal-mine spoil heaps in south-western Shandong Province and the degenerated
grassland in Inner Mongolia. A second objective was to compare the differences in AM diversity among the
various ecosystems. To do this, soil and roots of dominant wild plants were collected randomly from the
four surveyed environments. Samples were studied in the laboratory using trap cultures and spore counts
which enabled AM fungi to be identified.

There were 40 species of AM fungi in the island forest-land, 33 in the saline soils, 21 in coal-mine
spoil soils and 14 in degenerated grassland respectively. The differences in species richness, spore density .
frequency . relative abundance of AM fungi in these sites were related to different ecological factors in the

surveyed environments. Generally, Glomus was the dominant genus, having the greatest frequency and
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relative abundance at all sample sites, and this was followed by Acaulospora. However. the frequency and

relative abundance of Acaulospora at coal-mine spoil sites was higher than those of Glomus. At the island

forest-land, the relative abundance of Gigaspora was higher than Acaulospora. A.mellea was the dominant

species at the coal-mine spoil sites while Gi. margarita was dominant in the island forest-land, and G.

caledonium in the saline soils. The distribution of the various AM fungi in the degenerated grassland was

relatively even, with no species being particularly abundant.

Key words : Yellow River Delta; coal mine spoil; degenerated grassland; species diversity
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Table 1 Sample status of different research sites
Number
Sample sites Host species of samples
(SAS)
Wudi 4 12
Dongying 6 18
Changyi 4 12
Shouguang 4 12
(CMS)
Zaozhuang 4 12
Tengzhou 4 18
Feicheng 5 15
(IFL)
Chang Island 4 12
Liugong Island 5 15
Laiyang 7 21
(DGL) 5 15
s AM s
. s Glomus AM
2 Gigaspora  Scutellospora ~ AM

Ar. leptoticha .G. manihotis,G. mosseae

SR
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Table 2 AM fungi in different sample sites

AM AM

AM fungi SAS CMS IFL DGL AM fungi SAS CMS IFL DGL
A. bireticulata + G. glomerulatum + +
A. denticulata + + +  G.hoi + + +
A. dilatata + + G. intraradices + + +
A. elegans + +  G.liquidambaris +
A. foveata + G. macrocarpum +
A. lacunosa + G. manihotis + + + +
A. laevis + G. melanosporum + + +
A. mellea + + G. microaggregatum +
A. morrowae + G. mosseae + + + +
A. rugosa + G. pansihalos +
A. scrobiculata + + G. pustulatum +
A. spinosa + +  G.reticulatum + + +
A. tuberculata + G. zaozhuangianus +
Ar. gerdemannii + +  G.spl +
Ar. leptoticha + + + +  G.taiwanensis +
E. infrequens + G. tenebrosum +
G. aggregatum + + + G. tortuosum +
G. albidum + + G. versiforme -+ -+
G. ambisporum + Gi. albida + +
G. caledonium + + + Gi. decipiens +
G. claroideum + + + Gi. gigantea +
G. clarum + + Gi. margarita +
G. constrictum + + + +  P. occultum +
G. delhiense + + Scu. aurigloba +
G. deserticola + +  Scu. calospora +
G. diaphanum + Scu. coralloidea +
G. dimorphicum + + Scu. gilmorel +
G. etunicatum + + + Scu. gregaria +
G. fasciculatum + Scu. persica +
G. formosanum + -+ Scu. reticulata +
G. geosporum + + +
+ AM Sign (+) indicates the AM fungus distributed in this sample site
(50ml ) AM 3 AM
, SR=AM / , Table 3 Species of AM fungi in different sample sites
AM te ’ . SAS CMS  IFL  DGL
AM , Sample sites
AM (SN) . Acaulospora 7 4 6 3
Archaeospora 2 1 1 2
SR ° Entrophospora 0 0 1 0
2.3 (Spore density) Gigaspora 0 1 4 0
2 (1) Sn Glomus 24 14 21 9
50ml AM ., SN= Paraglomus 0 0 1 0
AM / (9) Sd 50ml Scutellospora 0 1 6 0
Total 33 21 40 14

bl . 5
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1 1~5 1 ,6~10 2 4 AM
. Sd= AM Table 4  Species richness and spore density of AM
/ AM fungi in different sample sites
4o ’ AM , SAS cMS IFL DGL
Sample sites
b b o
(F ) Indexes of species richness
2.4 requency SN 33 21 40 14
“ ”
* SR 2.240.05 3.5+0.04 6.840.25 5.040.11
F=AM / Spore density
X 100% 5 Sn 12+2.58 2342.94 152+25.07 42+8.64
Sd 2.8+£0.29 4.7£0.45 30.3£3.51 8.541.67
¢ CMS » Glomus ) 2 2
Acaulospora  ;Gigaspora — Scutellospora s o
5 AM

Table 5 Frequency of AM fungal genera in different sample sites

Sample sites Glomus Acaulospora Scutellospora Gigaspora Archaeospora
SAS 88.9+7.32 74.145.70 0 0 7.4+0.40
CMS 71.14+4.92 75.6+7.23 2.240.14 2.240.13 4.4+0. 33
IFL 75.046.68 41.7+3. 27 37.5+5.08 62.5+4.52 4.240.32
DGL 86.7+8.13 33.34+4.51 0 0 13.34+1.95
2.5 (Relative abundance)
o AM
s RA= AM / AM X
100% . Glomus . Acaulospora 5 Acaulospora
C 6), . Gi. margarita \A. mellea G.
caledonium C 8, AM o
6 AM

Table 6 Relative abundance of AM fungal genera in different sample sites

Sample sites Glomus Acaulospora Scutellospora Gigaspora Archaeospora
SAS 64.5+5.23 35.0+4.12 0 0 0.5+0.04
CMS 24.0+1.78 75.6+8.76 0.1+0.01 0.140.01 0.2+0.02
IFL 62.0+7.45 22.542.34 3.0+£0.41 11.040. 95 1.040.16
DGL 74.0+8.18 22.0+2.15 0 0 4.040.56

2.6 (Species diversity)
Shannon-Weiner Simpson AM o 1 N
, 7 Niy, Pi .
Pi = Ni/N
Shannon-Weiner H
H = — > (PiaPi)
i=1
s Pi i o
Simpson D: D=1-— Z (Pi)?

i=1
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2.7 (Species evenness) 7 AM
) Table 7 Species diversity and evenness of AM fungi in
J = H/InS different sample sites
H  Shannon-Weiner oS ) SAS CMS IFL DGL
Sample sites
AM SN . o 2.1225 1.7640  2.4270 1.6515
s AM D 0.9592  0.8855  0.9758  0.9281
. C . AM J 0.6071  0.5795 0.6579  0.6258
. o
2.8 (Dominant species)
(Importance value) ,
1= (F+ RA/2
N 8.
AM 0 AM s s G.
caledonium N B
8 AM (F). (RA) H
Table 8 The frequency. relative abundance and importance value of several AM fungi
G. caledonium A. mellea Gi. margarita
Sample sites F RA 1 F RA 1 F RA 1
SAS 1542.35 4.6+0.36 9.8+1.47 — =« — — —
CMS 9+0.95 3+0.29 6+0.61 4044.69 28+3.27 34+3.96 —
IFL 5+0.75 0.5+0.062.75+0.38 340.230.2+0.02 1.6+0.11 7545.22 5+0.26 4042.67
* This species was not discovered in the site
3
AM N
s N B AM 170 s
o N N s N N N s s
s AM o s N N
AM N N s AM
s AM o s s
s s s AM
. CO, N N AM .
s N N
N S “ ”
AM . . , . s AM
s H s
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