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Synopsis
Kouichi Sato, Katsuharu Saito and Kazuo Sugawara (2006) :
Effects of Phosphate Fertilization on Symbiotic Associa-
tions between White Clover and Arbuscular Mycorrhizal
Fungi and the Fungal Community Structures. Jpn. J.
Grassl. Sci. 51, 333-340.

Effects of phosphate fertilization on symbiotic associa-
tions between white clover (Trifolium repens L.) and ar-
buscular mycorrhizal fungi (AMF) were investigated. In
sown grassland fertilized at three phosphate levels (—P, P,
2P), we examined the percentages of root length coloniza-
tion (%RLC) with three different AMF staining methods,
i.e. colonized mycelium (TB%), active energy metabolism
mycelium (SDH%) and active phosphate metabolism myce-
lium (ALP%); and analyzed AMF community structures
using PCR-DGGE. The %RLCs generally decreased with
increasing fertilization level. The peak of TB% was de-
tected following peaks of SDH% and ALP% which were
activated immediately after defoliation. Effects of phos-
phate fertilization were particularly significant at these
peaks. ALP%/SDH% showed a negative correlation with
phosphorus concentration of white clover. AMF communi-
ty structure analysis sequenced ten prominent DGGE bands
(DGGE_TR1-10). Most of the bands belonged to Glomus
genus. DGGE_TR3 (Glomus-B group) band was dominant
regardless of both phosphate fertilization levels and sam-
pling dates, while DGGE_TR5 and DGGE_TRI10 (Glomus-Ad
group) bands were apparent in 2P treatment. Other species
were unlikely to be significantly affected by phosphate
fertilization. The results show that phosphate fertilization
had a clear effect on ALP% at the initial stage of plant
growth and right after defoliation, with no significant
effects on AMF community structures.

Key words : Arbuscular mycorrhizal fungi, Community struc-
ture, Histochemical stain, Phosphate fertiliza-
tion, White clover.
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Fig. 1. Changes in the concentration of soil available
phosphate. Treatments are —P(4), P (B and
2P (®). Time of fertilization (V). Values are
means®=SE represented by vertical bars. Data
points bearing different letters within each
month are significantly different (P<C0.05).
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Fig. 2. Changes in the above-ground dry weight of white
clover. Treatments are —P(¢), P (#) and 2P (@®).
Time of defoliation and fertilization (¥) and ferti-
lization (V). Values are means==SE represented
by vertical bars. Data points bearing different
letters within each month are significantly differ-
ent (P<0.05).
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Fig. 3. Changes in the concentration (a) and content (b) of phosphorus in white clover. Treatments are —P (@),
P (@) and 2P (@). Time of defoliation and fertilization (W) and fertilization (V). Values are means®=SE
represented by vertical bars. Data points bearing different letters are significantly different (P<0.05).
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Fig. 4. Changes in the root colonization by TB stained hyphae (a), SDH active hyphae (b} and ALP active hyphae (c).
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Fig. 6. DGGE analysis on PCR fragments of 185 rRNA gene from mycorrhizal roots of white clover.
The DNA sequences of ten prominent DGGE bands (DGGE_TRI1-10) were determined.
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Fig. 7. A neighbor-joining phylogenetic tree based on partial 185 rRNA gene sequences of AMF obtained from
mycorrhizal roots of white clover using the primer pair AMV4.5NF-AMDGR. Only bootstrap support (from
1000 replicates) over 50% is shown at the base of branch. Individual sequences determined in this study are
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