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Symbiotic relationship between Miscanthus sinensis var.
glaber and AM fungi in Dayukeng fumarole area in Tatun
volcano group
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Abstract

Dayukeng fumarole area of Tatun volcano group is able to preserve unique soil environment due to
year-round influence from post-volcanism phenomena, and only a few extreme acid-tolerable plant

species such as Miscanthus sinensis var. glaber can exist in this area. By means of bait culture in bare soil
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and VA fungi inoculation experiment with M. sinensis var. glaber and Gordonia axillaris, we found that
AM fungi improves the nutrient availability of M. sinensis var. glaber in Yangming mountain peculiar soil,
and verified that the existence of M. sinensis var. glaber is contributive to population establishment of

AM fungi, which further helps successive plants to establish.
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Fig. 1. Growth comparison of Miscanthus
sinensis var. glaber in soil collected at 20 m
(right) and 50 m (left) from Dayukeng fumarole
after one month.
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Fig. 2. Growth comparison of Miscanthus
sinensis var. glaber in soil collected at 20 m
(right) and 50 m (left) from Dayukeng fumarole
after two months.
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Fig. 3. Miscanthus sinensis var. glaber inoculated
with  Entrophospora columbiana after three
months can form mycorrhiza and vesicles in
clusters.
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Fig. 4. Miscanthus sinensis var. glaber
inoculated with Glomus clarum after three
months can form mycorrhiza, and the intraradical
hyphae often grew in parallel and connected to
each other.

PHEEAHTE ST 100 m i IR RERE
FRIMP YA 18 ¢ DUR 16 e i AR e 2
HAFER 3 AR EERTE > 2hlE
38.67+1.2% % 29.33+1.4% » 2 fH R P E R 7%
5L (P<0.05) » BN AHYUTREIRY 5 E K
Gl PR IR R )58 2R 2R (] 5) o



34

RIHYTH T B R IR E AR (R

[ 5. R (/) BRI (YRR 1 #9 CEAEAT  S 2F AR LU

Fig. 5. Germination rate of Nanhen (left) and Dayukeng (right) strain of Miscanthus sinensis var. glaber

in the soil collected from Dayukeng.
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Table 1. Miscanthus sinensis var. glaber height and leaf width after 10 months with different AM fungi

inoculate process in soil collected at 100 m from Dayukeng fumarole

Height of plant Width of leaf

(cm) (cm)
Dayukeng M.sinensis var. glaber no inoculated 16.6+0.6" 0.28+0.02"
Dayukeng M.sinensis var. glaber inoculated with G clarum 28.7+0.8 0.49+0.03
Dayukeng M.sinensis var. glaber inoculated with E. columbiana 27.3+0.7° 0.51+0.02°
Nanhen M.sinensis var. glaber inoculate with E. columbiana and ) )
18.3+0.3 0.29+0.02

G. clarum

25 The measurements were significantly different (ANOVA, P<0.05) in the numbers with superscript a

and b.
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Table 2. Miscanthus sinensis var. glaber nutrient composition analysis after 10 months with different AM

fungi inoculate process in soil collected at 100 m from Dayukeng fumarole

N(mg/g) Mg(mg/g) K(mg/g) P(mg/g) Ca(mg/g) Al(mg/g)

Dayukeng M.sinensis var.

2.71£0.03°  2.67+0.03 7.04+0.19° 0.34+0.02° 7.26£0.13° 0.1£0.02°
glaber no inoculated
Dayukeng M.sinensis var.
glaber inoculated with E. 2.97+0.26% 2.91+0.03% 8.22+0.07° 0.85+0.02° 10.75£0.17° 0.12+0.02°
columbiana
Dayukeng M.sinensis var.
glaber inoculated with G 2.89+0.47° 2.95+0.01%° 8.84+0.14° 0.64+0.05° 14.34+0.18% 0.16+0.02°
clarum
Nanhen M.sinensis var.
glaber inoculate with E. 2.79+0.03° 2.87+0.04* 8.48+0.07° 0.38+0.05° 12.78+0.17" 0.2+0.02

columbiana and G clarum

ab.¢.d: The measurements were significantly different (ANOVA, P< 0.05) in the numbers with superscript a, b, ¢ and d.
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Fig. 6. Gordonia axillaris inoculate with AM fungi in different process after seven months in soil

collected at 20 m from Dayukeng fumarole. a: inoculate with E. columbiana 150 spores; b: no inoculate; c:

plant with Miscanthus sinensis var. glaber which synthesize mycorrhiza with E. Columbiana
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Table 3. Gordonia axillaris inoculated with AM fungi in different process after 10 months in soil

collected at 120 m and 20 m from Dayukeng fumarole

Plant height (cm) Plant dry weight (g)

not inoculated 11.6+0.7° 1.31+£0.32%
Inoculated with E. columbiana 150 spores 15.2+0.9° 2.38+0.19°
Soil collected at 120 m from
Plant with Miscanthus sinensis var. glaber
Dayukeng fumarole
which synthesized mycorrhiza with E. 14.8+0.8° 2.41+0.29°
columbiana
not inoculated dead dead
. Inoculated with E. columbiana 150 spores dead dead
Soil collected at 20 m from
Dayukeng fumarole Plant with Miscanthus sinensis var. glaber
which synthesized mycorrhiza with E. 9.8+0.7° 0.82+0.1°

columbiana

ab.¢: The measurements were significantly different (ANOVA, P<0.05) in the numbers with superscript a, b and c.
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