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Effects of environmental factors on the diversity of arbuscular mycorrhi-
zal fungi

WANG Fa-Yuan LIU Run-Jin
Mycorrhiza Laboratory Latyang Agricultural College Laiyang Shandong 265200

Abstract The diversity of arbuscular mycorrhizal AM fungi is influenced by many environmental fac-
tors such as soil type climate and geographical factors. Researches on ecology of AM fungi in the past
ten years are reviewed in this paper. Problems and prospects are discussed.

Key words arbuscular mycorrhizal fungi environmental factors diversity

AM
AM 1.2
AM AM
2000 Glomus
1 AM Scutellospora
1.1 Gigaspora
AM Acaulospora mellea
AM A. scrobiculata
1990 1999a
AM 1999 AM
Glomus
AM Acaulospora 94. 0%
Glomus 84.8% AM
Acaulospora Scutellospora
Gigaspora Scutellospora 1.3 pH
Glomus G. mosseae pH AM
1999a 2000 pH AM
AM 1999a  Glomus
Rathore & Singh 1995 Diaz et al. 1992 pH 5 9 Acaulos-
39970498 Y99D05
2001 -01 -08 2001 -04 -12

1975 AM E-mail liurj@ lyac. edu. cn



302 Biodiversity Science 9
pora Sclerocystis Gigaspora Scutellospora 5 AM 50%
pH 7 Glomus mosseae 7%
pH G. formosanum  Sclerocystis T-DNA
coremioides  pH 7 Acaulospo-
ra mellea pH 5 Nagahashi et al.
2000 Glomus mosseae G. versiforme 1996
pH Gigaspora margarita Tawaraya et al. 1996
pH 4.3 ~5.0 Glomus ag- AM
gregatum  Acaulospora mangium pH
Habte & Soedarjo 1996  pH 7.8 ~10.
5 pH Glomus mosseae G. fasciculatum AM 2000
G. macrocarpum G. fascicula- 1.5
tum pH Sidhu & Behl 1997 AM
AM pH
AM
1.4 20% 60%
AM
AM 80%
2000
50% ~60%
AM AM Muthukumar & Udaiyan 1997 Karasawa et al.
2000 —-10kPa -50kPa - 63kPa
2000 AM
AM Joner & Jakobsen AM
1995 AM
Verma & Arya 1998 AM 42.5 cm
1999 AM An et al. 1990
AM
AM
Glomus Miller 2000
1994 1998 AM
Guadarrama & Al-
AM varez-Sanchez 1999
AM AM
Tawaraya et al. 1994 G. geosporum
Scl. coremioides 5 mg/kg AM Gigaspora
G. occultum  A. mellea Schwob et
10 ~20 mg/kg 5 ~10 mg/kg al. 1999
50 mg/kg 4 AM AM
1999a  Martensson & Carlgren
1994 45 kg P/hm’ 1.6



AM 303

AM
Al-Karaki
2000
NaCl G. decipiens
al. 1998

McMillen et

Halogeton
Na 153 ~ 1160
ne’g Na 1310 pg/g
Juniper & Abbott 1993
Glomus Acaulospora

Glomus G. mosseae

1999 AM
G. mosseae

1994 G. mosseae

1.7
Cu2+ Zn2+ Mn2+
AM Pb Cu Cd As

1990
24% ~T12%
Dosskey et al.
MnSO,

Plantago drummondii

Cu

1990 McGEE 1987
MnCl,

Agrostis capillaris Cu

Griffioen &

Letswaart 1990 AM

AM

Ruizloz-

ano & Azcon 1996

AM

AM
Pearson et al. 1991 AM

Smith & Gianinazzi-Pearson 1990

2.2
AM
AM
Mohammad 1998
AM
6 ~7
10 1990b
AM
Haugen & Smith 1990
AM
Borges & Chaney 1989 AM
AM
AM
100 200
1994
AM
AM
2.3
AM
AM
Chavez
1996 Stizolobium
1990a
Glomus AM
Schubert & Gravero 1990
AM
AM Sanders 1990
3
AM



304

Biodiversity Science

AM

1994

1999b
AM

AM

Michelini

AM

1994

AM
AM
AM

AM
1993

5

Glomus ,

Sclerocystis

Scutellospora

num Scl. coremioides

2000
AM

AM

AM

AM

AM

Acaulospora Gigaspora )

AM

’

G. mosseae

G. formosa- ’

s

’

AM

from China.

’

(2)

1994

AM

AM
AM

, , 2000
AM .
, , 1990.

,2000.
1 ~224

s s

1994.
31¢

VA
):54 ~63

’ ’

AM

AM

,19(4):18 ~22

,21(3): 137 ~ 139

, 1999,
. 10(6): 721 ~724

AM

, 1994. VAM

- 31(

AM

):64 ~70

s , 1990a. Some Endogonaceous mycorrhizal fungi

- 9(
,1990b.

1141 ~ 145

s s

, 1990.

3):169 ~ 175
VA

. ,1994. VA
J31( ):79~83
,1994. VA

31
VA

,8(3):47 ~48

, , 1998

, ,1999a.

. AM

,17(3):274 ~277
AM

,18(1):25 ~29
. ,1999h. AM

,1

s 2

. 18(2): 145 ~ 148
994. AM
,13(3):166 ~ 172

32

):71 ~78

Al-Karaki G N, 2000. Growth of mycorrhizal tomato and mineral
acquisition under salt stress. Mycorrhiza, 10(2):51 ~54

An Z Q, Grove ] H, Hendrix ] W, Hershman D E and Henson
G T, 1990. Vesicular distribution of endogonaceous mycor-

rhizal fungi associated with soybean, as affected by soil fu-
migation. Soil Biology and Biochemisiry, 22(5): 715 ~719
Borges R G and Chaney W R, 1989. Root temperature affects
mycorrhizal efficacy in Fraxinus pensylvanoca Marsh. New

Phytologist, 112(3):411 ~417



AM 305

Chavez G, Carmen A, Cerrera I, 1996. Ecology of the vesicu-
lar arbuscular endomycorrhiza in maize sustainable agroeco-
system in the humid tropics of Mexico. Micologia Neotropi-
cal Aplicada, 9:53 ~ 66

Diaz G, Roldan A and Albaladejo J, 1992. Soil type as affecting
colonization patterns and mycorrhizal effectiveness of six
Glomus species. Crytogamie Mycologia, 13(1):47 ~56

Dosskey M G, Sajwan K S and Adrino D C, 1990. Heavy met-
als and mycorrhizae: soil surface pollution and VAM colo-
nization. In: Proceedings of the 8th NACOM

Griffioen W A J and Letswaart J] H, 1990. The heavy metal tol-
erance of Agrostis capillaris L. in relation to VA-mycorrhi-
zal infection. In: Proceedings of the 8th NACOM

1999. Abundance of

arbuscular mycorrhizal fungi spores in different environ-

Guadarrama P and Alvarez-Sanchez F G,

ments in a tropical rain forest, Veracruz, Mexico. Mycor-
rhiza, 8:267 ~270

Habte M and Soedarjo M, 1996. Response of Acacia mangium
to vesicular arbuscular mycorrhizal inoculation, soil pH,
and soil P concentration in an oxisol. Canadian Journal of
Botany — Revue Canadian de Botanique, 74(2):155 ~ 161

Haugen L M and Smith S E, 1990. The effects of high soil tem-
perature on the survival and infectivity of Glomus intraradi-
ces. In: Proceedings of the 8th NACOM

Joner E J and Jakobsen I, 1995. Contribution and extracellular
phosphate activity of arbuscular mycorrhizal hyphae as in-
fluence by soil organic matter. Soil Biology and Biochemis-
iry, 27(9):1153 ~1159

Juniper S and Abbott L. K, 1993. Vesicular-arbuscular mycor-
rhizas and soil salinity. Mycorrhiza, 4:45 ~57

Karasawa T, Atihara J and Kasahara Y, 2000. Effects of previ-
ous crops on arbuscular mycorrhizal formation and growth of
maize under vrious soil moisture conditions. Soil Science
Plant Nutrition, 46(1):53 ~60

Martensson A M and Carlgren K, 1994. Impact of phosphorus
fertilization on VAM diaspores in two Swedish long-term
field experiment. Agriculture, Ecosystems and Environment,
47(4):327 ~334

McGee P A, 1987. Alteration of growth of Solanum opacum and
Plantago drummondii and inhibition of regrowth of hyphae
of vesicular-arbuscular mycorrhizal fungi from dried root
pieces by manganese. Plant and Soil, 101:227 ~233

McMillen B G, Juniper S and Abbott L K, 1998. Inhibition of
hyphal growth of vesicular-arbuscular mycorrhizal infection
from fungus spores in soil containing sodium chloride. Soil
Biology and Biochemistry, 30(3):1639 ~ 1646

Michelini S, 1993. Relationships between environmental factors
and levels of mycorrhizal infection of citrus on four islands
in the Eastern Caribbean. Tropical Agriculture, 70(2):135
~ 140

Miller S, 2000. Arbuscular mycorrhizal colonization of semi-a-
quatic grasses along a wide hydrologic gradient. New Phy-
tologist, 145:145 ~ 155

Mohammad M J, Pan W L and Kennedy A C, 1998. Seasonal

mycorrhizal colonization of winter wheat and its effect on

wheat growth under dry land field conditions. Mycorrhiza,
8:139 ~ 144

Muthukumar T and Udaiyan K, 1997. Influence of native endo-
mycorrhiza, soil flooding and nurse plant on mycorrhizal
status and growth of purple nutsedge ( Cyperus Rotundus
L.). Agriculture Ecosystems and Environment, 6(1):51 ~
58

Nagahashi G, Douds D D and Abney G D, 1996. Phosphorus a-
mendment inhibits hyphal branching of the VAM fungus
Gigaspora margarita directly and indirectly through its
effect on root exudation. Mycorrhiza, 6(5):403 ~408

Pearson J N, Smith S E and Smith F A, 1991. Effect of photon
irradiance on the development and activity of VA mycorrhi-
zal infection in Allium porrum. Mycological Research, 95
(6):741 ~746

Rathore V P and Singh H P, 1995.

tion of vesicular-arbuscular mycorrhizal propagules with soil

uantification and correla-

properties of some mollisols of North India. Mycologia, 5:
201 ~203

Ruizlozano J] M and Azcon R, 1996. Mycorrhizal colonization
and drought stress as facts affecting nitrate reductase activi-
ty in lettuce plants. Agriculture Ecosystems and Environ-
ment, 60(2 ~3): 175 ~ 181

Sanders T R,
mycorrhizal occurrence in grasslands. Symbiosis, 9:315 ~
320

Schubert A and Cravero M C, 1990. Vesicular-arbuscular my-

corrhizae of kiwifruit in north-western ltaly. Acta Horticul-

1990. Seasonal patterns of vesicular-arbuscular

ture Wageningen: International Society for Horticultural
Science, 282:199 ~202

Schwob L, Ducher M and Coudret A, 1999. Effects of climatic
factors on native arbuscular mycorrhizae and Meloidogyne
exigua in a Brazilian rubber tree ( Hevea brasiliensis) plan-
tation. Plant Pathology, 48:19 ~25

Sidhu O P and Behl H M, 1997. Response of three Glomus spe-
cies on growth of Prosopis juliflora Swartz at high pH levels.
Symbiosis, 23(1):23 ~34

Smith S E and Gianinazzi-Pearson V, 1990. Phosphate uptake
and arbuscular activity in mycorrhizal Alliuna cepa L. :
Effect of photon irradiance and phosphate nutrition. Auwsiril-
ian Journal of Plant Physiology, 17(2):177 ~ 188

Tawaraya K, Saito M and Morioka M, 1994. Effect of phosphate
application to arbuscular mycorrhizal onion on the develop-

ment and succinat dehydrogenase activity of internal
hyphae. Soil Science and Plant Nutrition, 40(4): 667 ~
673

Tawaraya K, Watanabe S and Yoshioda E, 1996. Effect of on-
ion (Allium cepa) root exudates on the hyphal growth of
Gigaspora margarita. Mycorrhiza, 6(1):57 ~59

Verma R K and Arya I D, 1998. Effect of arbuscular mycorrhi-
zal fungal isolates and organic manure on growth and my-
corrhization of micropropagated Dendrocalamus asper plant-
lets and on spore production in their rhizosphere. Mycorrhi-
za, 8(2):113 ~116



