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Effects of Soil Environment on Symbiotic Activities of Arbuscular
Mycorrhizal Fungi(AMF) in the Coastal Reclaimed Lands
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ABSTRACT: The symbiotic activities of arbuscular mycorrhizal fungi (AMF) by analyzing
spore density, symbiosis intensity and vertical distribution of AMF spores, phytomasses of higher
plants such as Calamagrostis epigeios, Imperata cylindrica, Artemisia scoparia, Aster tripolium and
Sonchus brachyotus, and physico-chemical properties of soil were determined in the rhizospheres
of higher plants in abandoned two coastal reclaimed lands, which were constructed in 12 and 30
years ago, respectively. Vertical distribution of the AMF spores in the rhizospheres of higher
plants was restricted within 20 cm depth from soil surface, which would be closely related with
vertical distribution of root system, water table and soil aeration. Of vertical distribution of soil
properties, W.C., A-P and K concentrations were increased as soil depth was lowered. In the
coastal reclaimed lands, symbiotic activities of the AMF such as spore density and symbiotic
intensity, were conspicuously stimulated by the increase of soil pH value, organic matter and
total nitrogen concentrations, but inhibited by the increase of moisture, available phosphorus
and sodium concentrations in the rhizosphere soil. Phosphorus absorption by higher plants
growing in the reclaimed lands increased by the rise of symbiotic activities of AMF. Since
symbiotic activities of AMF were stimulated with decreasing soil phosphorus concentrations,
higher plants associated with AMF absorbed a large amount of phosphorus from the soil is low
phosphorus concentrations.
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=2 FAES B9 (Trinick, 1977; Rabatin,
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Fig. 1. Maps showing the surveyed areas (black areas).
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Fig. 2. Vertical variations of spore densities of
AMF and soil properties in Calamagrostis
epigeios (0—0O) Imperata cylindrica (@ -—@),
Artemisia scoparia (A—A) and Aster tri-
polium (A-—A) populations at Paekseuk
reclaimed land.
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Fig. 3. Relationships between spore densities of AMF and soil properties in 5 plant populations at Paek:
seuk (circles) and Mado (triangles) reclaimed lands.
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Table 1. Corelation coefficients between symbiosis intensities (SI) of AMF in 5 plant populations and its
related soil properties in the Paekseuk and Mado reclaimed lands, respectively

Location Correlations Calamagrostis  Imperata Artemisia Aster Sonchus
epigeios cylindrica scoparia tripolium brachyotus

Paekseuk SI-pH (pH scale) 0.6120** 0.5850** 0.5252* 0.4245 0.6701%*
SI-W.C(%) -0.9113** -0.9198%** -0.7187** -0.6825%* -0.0788
SI-0.M(%) 0.7211%* 0.7149** 0.5919** 0.1399 0.6012**
SI-T-N(mg/g) 0.5972*%* 0.5981** 0.6361** 0.4684* 0.6291**
SI1-P,05(ppm) -0.5740%* -0.8888** -0.8104** -0.5176* -0.6182%*
SI-Na(ppm) -0.9514%* -0.8335%* -0.6105%* -0.5898** -0.4026

Mado SI-pH(pH scale) 0.7522%* 0.6050** 0.3848 0.5232* 0.8806**
SI-W.C(%) -0.8586** -0.9134** -0.8724%* -0.3631 -0.8990%*
SI-0.M(%) 0.2615 0.8539** 0.3694 0.2669 0.5175*
SI-T-N(mg/g) 0.5124*%* 0.5483* 0.3671 0.5111* 0.7468**
Si-P,0(ppm) -0.6947** -8601** -0.7077** -0.5236* -0.8723**
SI-Na(ppm) -0.7486%** -0.7788* -0.3526 -0.4103 -0.8775%*

*: significant level at 5%.
**: significant level at 1%.
Abbre.: refer to pH, pH scale; W.C., water content; O.M., organic matter; T-N, total nitrogen; P,O;,
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Fig. 4. Comparisons of correlation coefficients between symbiosis intensities (SI) of AMF and soil pro-
perties in 5 plant populations at Paekseuk reclaimed land (solid lines) with Mado reclaimed land

(dotted lines).

*: significant level at 5%.

**: significant level at 1%.
Abbre.:. pH, pH scale; W.C.; water content; O.M., organic matter; T-N, total nitrogen; P,O;,
available phosphorus; Na, sodium.



Effects of Soil Environment on Symbiotic Activities of Arbuscular 571

Artemisia scoparia Sonchus brachyotus

ool 8000 B 19000

E £ _ E

s 2 3

- -

g S
-

I 5§ £ §

11 © H o

o 4 & 11 o

-— 4 o -}

3 2 e k]

w 3 = \6
[+

3 @ 2

< <

20— , 3000

150
Spore density Spore density

Fig. 5. Relationships among spore densities of AMF, soil phosphorus amounts and absorbed phosphorus
amounts of above-ground in Artemisia scoparia and Sonchus brachyotus at Paekseuk and Mado re-
claimed lands. Straight line, soil phosphorus amounts; dotted line, absorbed phosphorus amounts.
Abbre.: Pg, soil phosphorus amounts at Paeksuk; Ms, soil phosphorus amounts at Mado; P,,
absorbed phosphorus amounts by plants at Paekseuk; M,, absorbed phosphorus amounts by plants

at Mado.
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Fig. 6. Relationships among symbiosis intensities of AMF, soil phosphorus amounts and absorbed phos-
phorus amounts of above-ground in Imperata cylindrica and Artemisia scoparia at Paekseuk and
Mado reclaimed lands.
Straight line, soil phosphorus amounts; dotted line, absorbed phosphorus amounts.
Abbre.: refer to Fig. 5.
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