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Abstract

Dayukeng is the largest fumarole area in Taiwan defined by particular soils environment and unique
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vegetation. In this study the arbuscular mycorrhizal fungi (AMF) composition was examined in three
different vegetations in Dayukeng to find out how soil and vegetation factors affect the AMF composition.
In total, 17 species in seven AMF genus was recorded. The AMF species diversity increased with distance
from the fumarole, but the amount of AMF spores decreased. The AMF composition in Dayukeng
correlated with soil pH, total nitrogen and exchangeable calcium significantly. The amount of AMF
spores was significantly and negatively correlated with soil pH, exchangeable magnesium and
exchangeable aluminum, whereas AMF species diversity was significantly and positively correlated with
total nitrogen.
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Table 1. Result of detrended correspondence analysis of AMF compasition in Dayukeng

Axes AX1 AX2 AX3 AX4 Totalinertia
Eigenvalues 0.750 0.489 0.328 0.217 4912
Lengths of gradient 4.836 3.527 3.100 2.498

Cumulative percentage variance of 15.3 25.2 31.9 36.3

species data

Sum of all eigenvalues 4,912

2R 2. RIS UHE it 28 A5 TR AR T ALl LR ST I 7 ATt 2R

Table 2. Result of canonical correspondence analysis of AMF composition in Dayukeng

Axes AX1 AX2 AX3 AX4  Total inertia
Eigenvalues 0507 0.275 0.226 0.137 4.912
Species-environment correlations 0.856 0.698 0.660 0.614

Cumulative percentage variance of species data 10.3 15.9 20.5 23.3

Cumulative percentage variance of species- 37.9 58.4 75.3 85.5

environment relation

Sum of all unconstrained eigenvalues 4,912
Sum of all canonical eigenvalues 1.338
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Table 3. Relationship between environment factors and first four axes of canonical correspondence

analysis
AX1 AX2 AX3 AX4

pH 0.730 0.173 0.356 -0.115
N 0.851 -0.256 -0.243 -0.137
Organic 0.478 0.087 0.085 0.028
P -0.310 0.155 -0.607 0.203
K 0.136 0.112 0.495 0.214
Ca 0.310 0.539 0.058 0.076
Mg 0.452 -0.088 0.115 0.427
Al -0.224 0.016 -0.200 0.904




=~ +EPRTEERERE R EMNE

ZAERRMESTHT

DL&tR BRAT A A B 2 81 WoE I
YRR RS LR pHIE - ERE S E - &7
& A~ ATE ST ~ 85~ 8 - SRS E
AT Pearson FHEBH AT > ARG SRR KIHYT
i, i R S, 1 280 3 [ 3% v 0 - S i 4 o B
1 2 pH{E (r=-0.25 ; P<<0.05) ~ A& 4%
(r=-0.39: P<0.01) LA S AT i&E #a k8 (r=-0.37 : P
<0.01) 2EMHEE - BEHER L GEEEHE
BRI o 1 HIE b E R R B TR S R 2R
B8 (r=0.25 ; P<0.05) °

MFETESE (2000) ST 22 1E695E (IR =
FEHES T AMFIR 308k 1ISFAMP > i 52 g
BB T Acaulospora melleaf #3 - # Bil 1 i rpr
(T E RS A REE IO IEAERR S » Hak TR

DRI URAL R S I A TR R L

AR AMFfF B8 - i E T &8 &
R~ B ~ ATIEREST ~ 8~ 55 - PR
WA BRI MHRRTE A ZE T RE I FehES
B — i R BN 22 22 > BT 2SR
35 PR B R B p HATE ~ W] i RS R AT i
HarEgn 2 EHEAEUAHRR © /EEom3E (2000) N
gt 5% BRI 53 i 5 A R] R E AR 3 AR (R
B ERE—EERE » EEAIE AR -
BAETEE & R RSN T RFIBAMF
JEY R f - (Saito et al., 2011) ¢ {HL G
Jeidm > TR A REREIIRET MY
P2 N/P LA 2 ELB AH R T o S TT S %
R AR &R GLZR e e ftl i (Douds and Schenck,
1990) [Tl ASRFF S EAER 2% EL I AR R Ay T e 5 B+
B E B R EAHRA o

<
o]
<&
o <
<&
[} <>|:| &
O O
o O%O g o
o o® N o O
SN o
O
o m}
<g
&
-
1
-1 5

1 Ryt E R E AR DCA B 1~ 5 2 Eill 2 (iR - (O @ BARIERES 5 [« #EAM

frih s O @ BAMEE)

Fig. 1.DCA ordination plot of the first two axes of sample plots in Dayukeng. (O : grass plots; [] : shrub

plots; > : tree plots)
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Fig. 2. CCA biplot of the AMF sample plots and environmental factors in Dayukeng. (G1-G6 : grass plots;
S1-S6 : shrub plots; T1-T6 : tree plots; P : available phosphorous;Al : exchangeable aluminum;N : total
nitrogen;Mg : exchangeable magnesium;Organic : organic matter;pH : soil pH;K : exchangeable
potassium;Ca : exchangeable calcium)
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G. des £% G. deserticola: G. inv £ G. invermaium G. amb £% G. ambisporum ; Scu. pel £% Scu. pellucida ;
Scu. rub £% Scu. rubra; Scu. aur £% Scu. aurigloba; Scu. cal £% Scu. calospora; Gi. gig /% Gi. gigantea ;
P. occ £ P. occultum 5 Scl. rub £ Scl. rubiformis 5 P £ +I3EE %k ; Al 5 IEa[EHRERE s N B+
BEER s Mg 5 TR AT E RS s Organic £ HIEARE ; pH £ TR ; K £ T IE ] E ST
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Fig. 3. CCA biplot of AMF species and environmental factors inDayukeng. (A. mor : A. morrowiae; A.
mel : A. mellea; A. fov : A. foveata; A. kos : A. koskei; A. lae : A. laevis; E. col : E. Columbiana; G. cla :
G. clarum; G. des: G. deserticola; G. inv:G. invermaium; G. amb: G. ambisporum; Scu. Pel: Scu. Pellucida;
Scu. Rub : Scu. Rubra; Scu. Aur : Scu. Aurigloba; Scu. Cal : Scu. Calospora; Gi. Gig : Gi. Gigantean; P.
occ : P. occultum; Scl. Rub : Scl. Rubiformis;P : available phosphorous; Al : exchangeable aluminum; N :
total nitrogen; Mg : exchangeable magnesium; Organic : organic matter; pH : soil pH; K : exchangeable

potassium; Ca : exchangeable calcium)
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Appendix 1. A checklist of arbuscular mycorrhizal fungi in Dayukeng fumarole area

Acaulospora

Entrophospora

Glomus

Scutellospora

Sclerocystis

Paraglomus

Gigaspora

Acaulospora foveata Trappe & Janos
Acaulospora koskei Blaszkowski
Acaulospora laevis Gerdemann & Trappe
Acaulospora mellea Spain & Schenck
Acaulospora morrowiae Spain & Schenck

Entrophospora columbiana Spain & Schenck

Glomus clarum Nicolson & Schenck
Glomus deserticola Trappe, Bloss & Menge
Glomus invermaium Hall

Glomus ambisporum Smith & Schenck

Scutellospora rubra Stiirmer & Morton

Scutellospora aurigloba (Hall) Walker &. Sanders
Scutellospora calospora (Nicol. & Gerd.) Walker &. Sanders
Scutellospora pellucida (Nicol. & Schenck) Walker & Sanders

Sclerocystis rubiformis Gerdemann & Trappe

Paraglomus occultum ( Walker) Morton & Redecker

Gigaspora gigantean (Nic.& Gerd.) Gerd.&Trappe



