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Diversity of arbuscular mycorrhizal fungi associated with clonal plants
in Mu Us Sandy Land
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(College of Life Sciences, Hebei University, Baoding 071002, China)

Abstract  Arbuscular mycorrhizal (AM) fungi is important in maintaining the functions and biodiversity of arid-land ecosystems
and is also an indispensable factor in the restoration and reestablishment of vegetation. In particular, AM fungi are ubiquitous
symbiotic fungi and plants. Clonal plants possess wider ecological neighborhoods than non-clonal plants. Clonal plants constitute a
form of resource for the restoration of the Mu Us Sandy Land. Clonal plants have been identified as the driver of change in
community environments and greatly contribute to the maintenance of community functions in the restoration process of vegetation.
Clonal plants considerably enhance the ability of self-rehabilitation of sandy landscapes. To elucidate species diversity and ecological
distribution of AM fungi associated with 3 kinds of clonal plants (Psammochloa villosa, Hedysarum leave, Artemisia ordosica) in Mu
Us Sandy Land, two representative sites (Research Station and Yulin) were selected from the northeast and southwest of Mu Us
Sandy Land. Soil samples at 50 cm depth of rhizosphere of clonal plants were collected in 4 replicates at each location and divided
into sections corresponding to 0~10 cm, 10~20 cm, 20~30 c¢cm, 30~40 cm, 40~50 cm depths in May, July and October 2006. A total of
23 AM fungal species belonging to 4 genera were isolated and identified. Of these, 15 species belonged to Glomus, 5 to Acaulospora,
2 to Gigaspora, and 1 to Scutellospora. G. mosseae was the dominant species in the P. villosa rhizosphere; G. melanosporum was the
common species in the rhizosphere of 3 kinds of clonal plants. The ecological distributions were different among species and AM
fungi genera. AM fungi spore density, species richness and species diversity index were highest in H. leave rhizosphere in the
Research Station. The results showed that AM fungal species diversity was rich in clonal plant rhizospheres in Mu Us Sandy Land.
Also the spatial distribution dynamics of AM fungal species in Mu Us Sandy Land was significant. This paper described the diversity
and distribution of AM fungi in the rhizospheres of three kinds of clonal plants, which provided the basis for reestablishing

ecosystems and sustaining economic development in Mu Us Sandy Land.
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Table 1 Physical and chemical characters of soil in sampling plots in Mu Us Sandy Land

Research station Yulin
frem P. villosa H. laeve A. ordosica P. villosa H. laeve A. ordosica
Available N (mgkg ™) 5.54a 9.68b 18.32¢ 9.65b 10.03b 9.19b
Available P (mg'kg ™) 3.66a 4.10a 532b 6.87b 6.16b 7.24b
Available K (mgkg™) 21.80a 31.86a 46.11b 50.33b 49.36b 60.26¢
Organic matter (mg'g ™) 091a 3.46b 4.34b 1.69¢ 1.83¢ 1.46¢
pH 7.58a 7.99a 8.04a 7.87a 7.85a 7.98a
Soil temperature (C) 17.77a 19.35b 19.48b 20.43¢ 19.23b 18.68ab
Soil moisture (%) 2.09 2.69b 3.12¢ 1.89a 1.88a 2.04a
0.05 Means in each row with different small letters are significantly different at P=0.05 level.
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Fig. 1 23 AM fungal species isolated from Mu Us Sandy Land
1: Glomus geosporum; 2: G. diaphanum; 3: G. hydembadensis; 4: G. melanosporum; 5:
G. aggregatum; 6: G. dolichosporum; 7: G. constrictum; 8: G. convolutum; 9: G. intra-
radices; 10: G. pansihalos; 11: G. multicaule; 12: G. mosseae; 13: G. deserticola; 14:
G. reticulatum; 15: G. magnicaule; 16: Scutellospora erythropa; 17: Acaulospora mellea; 18:
A. rehmii; 19: A. excavate; 20: A. bireticulata; 21: A. gerdemannii; 22:
Gigaspora margarita; 23: Gi. Decipiens.
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Table 2 Ecological distribution and species of AM fungi in the rhizosphere of clonal plants in Mu Us Sandy Land

AM
AM fungal species

P. villosa

H. laeve

A. ordosica

Research station Yulin Research station Yulin Research station Yulin
Glomus
G. intraradices + + + + + +
G. melanosporum + + + + + +
G. multicaule - + - - + +
G. mossae + + + + — _
G. geosporum - - + + + +
G. hydembadensis - - - + - _
G. constrictum — _ n + _ B
G. aggregatum - _ + _ + +
G. diaphanum + + + + — —
G. pansihalos + + + + - —
G. convolutum - - + + - _
G. dolichosporum - - - - + _
G. reticulatum + + + + — _
G. deserticola - - + - _ _
G. magnicaule - - + + _ _
Acaulospora
A. excavata + + + + + +
A. rehmii - — + 4 + +
A.mellea - — _ _ + +
A. bireticulata + + + + — _
A. gerdemannii - - + - - _
Gigaspora
Gi. decipiens + + + + + +
Gi. margarita — — _ _ _ +
Scutellospora
S. erythropa + + — — — _

wpn AM

tribution of AM fungi in the sample.

“+” means distribution of AM fungi in the sample;

“_»

w_»
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Table 3 Relative abundance, frequency and importance value of AM fungi isolated from the rhizosphere of clonal plants in
Mu Us Sandy Land

means no dis-

Research station Yulin
AM
Host plant AM fungal species Relative abundance Frequency Important Relative abundance Frequency  Important

(%) (%) value (%) (%) value

G. intraradices 4.5 6.7 5.60 3.9 83 6.10

P.villosa G. melanosporum 25.8 633" 4455 237 683" 46.00
G. multicaule 0.0 0.0 0.00 4.7 5.0 4.85

G. mossae 39.9 81.7" 60.80 39.8 83.6" 61.70

G. diaphanum 3.8 13.2 8.50 3.6 12.3 7.95

G. pansihalos 3.1 16.8 9.95 2.1 8.7 5.40

Gereticulatum 4.7 18.2 11.45 4.5 14.2 9.35

A. excavata 52 21.7 13.45 7.3 233 15.30

A. bireticulata 5.9 12.6 9.25 4.7 16.8 10.75

Gi. decipiens 7.1 25.0" 16.05 10.4 29.7° 20.05

S. erythropa 1.6 4.8 3.20 2.6 5.8 4.20
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Research station Yulin
AM
Host plant AM fungal species Relative abundance  Frequency Important Relative abundance Frequency Important
(%) (%) value (%) (%) value
G. intraradices 3.5 8.9 6.20 3.8 7.1 5.45
H. laeve G. melanosporum 12.4 53.0" 32.70 13.3 56.6" 34.95
G. mossae 25.6 72.8° 49.20 22.6 69.4° 46.00
G. geosporum 12.3 52.6" 32.45 15.1 51.7 33.40
G. hydembadensis 0.0 0.0 0.00 2.9 6.0 4.45
G. constrictum 8.7 321" 20.40 7.4 36.9" 22.15
G. aggregatum 3.5 11.3 7.40 0.0 0.0 0.00
G. diaphanum 2.6 9.2 5.90 3.1 9.2 6.15
G. pansihalos 3.2 6.6 4.90 2.5 3.6 3.05
G. convolutum 3.7 11.6 7.65 3.8 9.7 6.75
G. reticulatum 2.6 9.0 5.80 1.9 12.8 7.35
G. deserticola 3.7 12.5 8.10 2.5 11.9 7.20
G. magnicaule 2.2 8.7 5.45 2.6 7.6 5.10
A. excavata 5.4 15.2 10.30 6.4 12.3 9.35
A. rehmii 4.6 8.3 6.45 4.3 7.1 5.70
A. bireticulata 2.9 13.6 8.25 3.7 11.3 7.50
A. gerdemannii 1.5 7.1 4.30 1.9 6.9 4.40
Gi. decipiens 3.5 9.3 6.40 5.2 10.4 7.80
G. intraradices 9.7 15.3 12.5 12.4 18.4 15.40
A. ordosica G. multicaule 32 16.8 10.00 3.6 103 6.95
G. melanosporum 18.5 38.2" 28.35 20.7 41.2" 30.95
G. aggregatum 6.4 9.7 8.05 8.5 17.1 12.80
G. geosporum 23.6 61.7" 42.65 27.2 58.6 42.90
G. dolichosporum 8.3 6.9 7.60 0.0 0.0 0.00
A. mellea 3.5 13.2 8.35 4.8 8.7 6.75
A. rehmii 10.6 12.7 11.65 9.3 15.7 12.50
A. excavata 3.4 7.8 5.60 2.9 10.4 6.65
Gi. margatira 4.5 11.3 7.90 4.9 9.8 7.35
Gi. decipiens 8.3 10.9 9.60 5.7 12.5 9.10
*k: Dominant species; *: Common species.
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Table 4 Spore density, species richness and species diversity index of AM fungi isolated from the rhizosphere of clonal plants

in Mu Us Sandy Land

P. villosa H. laeve A. ordosica
Item
Research station Yulin Research station  Yulin Research station  Yulin
Spore density [N0.~100g’l(soil)] 134.0a 442.8b 735.2¢ 264.4a 463.0b 413.0b
Species richness 4.70a 6.48b 10.46¢ 9.54¢ 9.20c 6.06b
Shannon-Wiener Shannon-Wiener index 0.672 3a 0.860 1b 1.097 lc 1.067 6¢ 0.975 Oc 0.822 0b
Simpson Simpson index 0.311 7a 0.381 2ab 0.522 1c 0.512 2¢ 0.408 3b 0.342 5a
0.05 Different small letters in same row means significant difference at 0.05 level.
AM
[23] [24-25] [26]
2
b 2
AM 10.0~17.5 gkg™

>
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Table 5 Correlation analysis between AM fungal species diversity and soil factors of the rhizosphere of clonal plants
in Mu Us Sandy Land
Organic H
Spore density Available N Available P Available K matter Temperature Moisture
) 1.000 -0.819™ 0.764" 0.323 -0.679" 0.652 0.608 -0.394
Spore density
L 0.936™ -0.764" 0.615 0.174 -0.723" 0.315 0.487 -0.516
Species richness
Shannon-Wiener o o *
. . 0.967 —0.826 0.628 0.427 -0.771 0.284 0.513 —-0.528
Shannon-Wiener index
Simpson 0.962" ~0.890 0.681" 0418 ~0.878"  0.261 0.479 ~0.537
Simpson index
*: P<0.05; **: P<0.01.
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