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Abstract

The biodiversity of the invertebrate community in 16 substrates of Asplenium nidus and 15 substrates of Pseudodrynaria
coronans from the Guandaushi Forest ecosystem in central Taiwan was investigated. Water contents of the 31 substrate samples
ranged from 20.2% to 585.7%. The pH values of all epiphytic substrates were less than 5.89. The content of organic matter was
higher than 74%. The main nutrients, including P, K, Ca, and Mg, were higher than those of the ground soil. Totally 21,941 individual
invertebrates including 2 phyla, 6 classes, and 24 orders were collected by using a Berlese funnel. The Insecta accounted for 79.70%
of all invertebrates and was comprised of 16 orders. The order Collembola with individual numbers accounting for 31.5% was the
largest Insecta group. Non-insect invertebrates were represented by 5 classes, among which Arachnida was the largest group.
Individuals of the Arachnida in substrates of A. nidus and P. coronans accounted for 54.46% and 29.50% of the total, respectively.
The Shannon and Simpson indices were used to compare the invertebrate fauna in substrates between these two dominant
epiphytes in separate habitats, i.e., natural stands, secondary stands, artificial plantations, and burned forest at the Guandaushi
long-tern ecological research (LTER) site.

E=S

KR RTEEFHMENERMNEER A BEREEEYEE BB EYEE EWJ 51 o REABME - ARAM - RE
Mo AIMBKEMMEHEB1IGEER R - 316482 LIKRTERISHEER - *ﬁEpHﬁ BRESEEND - AE
R BKEBEEHER20.2%E585.7% - —RME - EEEMEEZpHEMRRSS - BREZESNT4% - i%%ﬁ@%ﬁ?’é\
i ERE  WEREFLEYAEM TIEVESEE - LHKRLEEEERES - ?ﬂ%%ﬁﬂ&éﬂ%/\ﬂ,%l%v@%EM@F‘?
248 - HPRERM16E BB EEMAEEE279.70%  MLEEEZEERHEBANLEES @ A8 %%Z3150%°3FE%?K"
HBY5H - HPREAZBERNRS  EaELKTERESE Jﬁﬂ“’\fﬂ£5446%7§12950%°ﬁ%ﬁ$&§b¢%§ﬂzéﬂ% SE821E
HE - MEREMEUEZ S EAHER - ZUREIMTEERET ERFEEREEBARERZMEEEEYEE R M
MBS AN AR -

Key words: Taiwan, Guandaushi Forest, epiphytic substrates, invertebrates, insects.
FAfRGE: 8 - ERW  EFEYEE - BEEHY - B
Full Text: EIPDF(0.2 MB)

TEHETSEE X Browse all articles in archive: http://entsocjournal.yabee.com.tw



21:99-117 (2001)

16 15
20.2%
5.89 74%
2 6 24
700~1,700 m
21
2,685 mm 83%
(Lu et al., 1994) Holdridge

*

e-mail:jtyang@dragon. nchu.edu.tw

585.7%

16
31.50%

Formosan Entomol. 2T 99-117(2001)

31

pH
pH
21,941
79.70%
5
54.46% 29.50%

lower mountain wet

forest (Feng and Kao, 2000)

(Chen et al., 1998)

Benzing (1990)



(Asplenium nidus L.)
(Pseudodrynaria coronans (Wall.) Ching)

(Kabakov, 1967)

(substrate) (Singh and Roy, 1977)

Sergeeva et al. (1990)

(perched soil)

(microhabitat)
(microecosystem)

100

(TERN)
(Guandaushi LTER Site)

1. 1,030~1,100 m
(Ca) (Tt)

13 EP18-20 EP25-28
EP5-10

a. 1,030 m (Pa)

EP17
b. 1,250 m (Tm)

EP1-3 EP14-15
c. 1,500~1,650 m
(Hm)

EP29-32
3. (Ba) 1,030 m

1992

(9ap)



5
EP4 EP16 EP22-24
4. 850 m
(Gb)
3
EP11-13
(Aspleniaceae)
0~5m

(Polypodiaceae)

5~10 m (Chen et al., 1998)

(Heck and
Hanson, 1996)

(1)
70
48

x 100%

(2)
( 0.5mm) pH

(Chinese Society of Soil
and Fertilizer, 1995)
pH 31
(VIW)
Walkley-Black method

Kjeldah
2.
(@) (Berlese funnel)
500 g 60
2~3
(2)

CSIRO (1970)
Borror et al. (1989)
(Formicidae)

Staphylinidae Dr. A.
Smetana (Pselaphidae)
Dr. R. Pace
Yin et al. (1992)
(Xie and
Zhao, 1992) (family)
(3)

(Magurran, 1988 Yang, 1995)

101



. (Simpson diversity

index )
ni(ni- 1
N(N - 1)
1. (Shannnon diversity
index )
H =-S pi x In(pi) pi = ni/N
ni
N
3.
Rohlf (1993) NTSYS-pc
1993 SAS
1.
16 ( A)
15 ( B)
7.7 m 6.9 m
1,018.38 g 16 g 3,460 g
2418 g ( A)
1,951.07 g
73 g 4730g( B)
A B
20.20% ( EP32 )
585.71% ( EP19 ) EP32
pH 3.10
5.89 74%
(EP12 49.74% )
84.16%

102

76.08%

2.
)
21,941
2
(Nematoda) (Arachnida)
(Chilopoda) (Diplopoda)
(Isopoda) (Insecta) 6
24 16
(non-insect
invertebrates) 5
54.46%  29.50%
83.96%
7 11.93%
(2.09%) 10% (
)
5
(9.51%)
2.42%
2.02% ( )
)
16
17,483 ()
3.3
4
1
(Collembola)
31.50%



(A) (B)
Table 1. The property of the substrates of Asplenium nidus (A) and Pseudodrynaria coronans (B) substrates in GDS
forest ecosystem

(A)
Sample Location Altitude Type of forestin Host plant Distance Fresh weight Fresh weight
(m) the site above with leaves without
ground(m) (9) leaves(g)
EP5 Tt 1030  Natural stand Staphyleaceae (a) 1.5 3460 2418
EP6 Tt 1030  Natural stand Staphyleaceae (a) 1.5 16 3
EP7 Tt 1030  Natural stand Staphyleaceae (a) 2.25 1490 877
EP8 Tt 1030  Natural stand Staphyleaceae (a) 2.5 440 178
EP9 Tt 1030  Natural stand Staphyleaceae (a) 2.6 1290 677
EP10 Tt 1030  Natural stand Staphyleaceae (a) 3 165 63
EPIL1 Gh 850 Natural stand Staphyleaceae (a) 1.5 1540 Ya
EP12 Gb 850 Natural stand On rocks 1.5 3080 Ya
EP13 Gh 850 Natural stand On ground 0 1780 Ya
EP25 Ca 1100  Natural stand Fagaceae (h) 2 1420 810
EP26 Ca 1100  Natural stand Fagaceae (h) 3.9 34 Ya
EP27 Ca 1100  Natural stand Fagaceae (h) 8 575 450
EP29 Hm 1650 Second stand  Juglandaceae (c) 1.7 493 Ya
EP30 Hm 1650 Second stand  Juglandaceae (c) 6.2 290 Ya
EP31 Hm 1650 Second stand  Juglandaceae (c) 4.3 128 Ya
EP32 Hm 1650 Second stand  Juglandaceae (c) 2.5 93 93
Average 3.18 1018.38 348.06
(B)
Sample Location Altitude Type of forestin Host plant Distance Fresh weight Fresh weight
(m) the site above with leaves without
ground(m) (9) leaves(g)
EP1 Tm 1250 Second stand Ebenaceae (d) 2.7 2290 Ya
EP2 Tm 1250 Second stand Ebenaceae (d) 4.9 4000 Ya
EP3 Tm 1250 Second stand Ebenaceae (d) 6.9 4730 Ya
EP14 Tm 1250 Second stand Ebenaceae (d) 0 965 965
EP15 Tm 1250 Second stand Ebenaceae (d) 6.5 4695 4645
EPL7 Pa 1030 Second stand On rocks 0.8 920 856
EP18 Ca 1100  Natural stand Euphorbiaceae (e) 3.3 73 Ya
EP19 Ca 1100  Natural stand Euphorbiaceae (e) 3.5 120 Ya
EP20 Ca 1100  Natural stand Euphorbiaceae (e) 4 825 Ya
EP28 Ca 1100  Natural stand Fagaceae (b) 15 3970 3320
EP4 Ba 1030 Gap On snag 1.5 625 625
EP16 Ba 1030 Gap On rocks 0.3 468 433
EP22 Ba 1030 Gap Fagaceae (f) 3 2270 1994
EP23 Ba 1030 Gap On snag 0.5 2800 2565
EP24 Ba 1030 Gap Euphorbiaceae (g) 0.5 515 449
Average 3.56 1951.07 1056.8

¥, data absent

(a): Turpinia formosana Nakai; (b) Castanopsis kawakamii Hayata; (¢) Engelhardtia roxburghiana Wall.; (d)
Diospyros morrisiana Hance; (e) Mallotus paniculatus (Lam.) Muell. - Arg.; (f) Cyclobalanopsis globosa Lin & Liu;
(g) Glochidion rubrum Blume
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(A) (B)

Table 2. The composition of Asplenium nidus (A) and Pseudodrynaria coronans (B) substrates in GDS forest ecosystem

(A)
Sample Dried Water pH Percent of components (%)

weight(g) content(%) oM C N P K Ca Mg CIN
EP5 684.08 252.59 417  84.43 49.03 2.17 0.14 0.28 0.64 0.17 22.35
EP6 1.60 87.50 Ya 83.26 48.41 258 0.21 0.27 1.15 0.27 18.76
EP7 233.04 274.61 473  80.33 46.70 2.06 0.16 0.42 1.53 0.27 22.67
EP8 55.45 221.01 452 80.33 46.70 2.38 0.16 0.48 1.19 0.23 19.62
EP9 211.27 220.44 450 83.92 48.79 2.14 0.15 0.43 1.03 0.26 22.80
EP10 15.70 301.27 Ya 87.44 50.84 2.24 0.16 044 1.13 0.21 22.70
EP11 328.30 Ya 3.99 81.95 47.65 1.93 0.14 0.32 0.48 0.17 24.69
EP12 736.00 Ya 3.94 4974 2892 1.82 0.18 0.22 0.10 0.12 15.89
EP13 424.80 Ya 440 7416 43.12 1.92 0.09 0.14 0.77 0.18 22.46
EP25 356.48 127.22 413  83.59 48.60 1.92 0.14 0.32 0.69 0.17 2531
EP26 10.05 238.31 444 93.73 5449 226 0.22 075 0.62 0.18 24.11
EP27 149.47 201.06 3.76  89.67 52.13 2.01 0.14 0.22 052 0.10 25.94
EP29 202.35 143.63 3.69 82.02 47.69 158 0.12 0.31 053 0.16 30.18
EP30 171.92 68.68 3.80 87.98 51.15 1.47 0.09 0.18 0.58 0.15 34.80
EP31 48.46 164.14 435 92.05 5352 1.50 0.09 055 1.27 0.25 35.68
EP32 77.37 20.20 461 81.96 47.65 1.62 0.09 0.10 1.49 0.26 29.41
Average 231.65 193.33 Ya 76.08 44.23 1.93 0.14 0.28 0.64 0.17 22.92
(B)
Sample Dried Water pH Percent of components (%)

weight(g) content(%) oM C N P K Ca Mg CIN
EP1 845.10 Ya 3.10 78.55 45,67 151 0.12 0.14 0.29 0.11 30.25
EP2 959.70 Ya 3.87 83.01 4826 1.79 0.17 030 0.26 0.12 26.96
EP3 947.00 Ya 4.00 83.50 4855 1.98 0.18 0.40 0.34 0.17 24.52
EP14 266.10 262.65 3.22 83.01 4826 1.96 0.17 0.06 0.19 0.15 24.62
EP15 1976.00 135.07 3.13 84.82 4931 161 0.18 0.06 0.12 0.09 30.63
EP17 235.70 263.17 3.59 79.38 46.15 2.08 0.20 0.25 0.02 0.15 22.19
EP18 13.22 452.19 5.72 83.26 48.41 214 0.21 1.04 0.80 0.22 22.62
EP19 17.50 585.71 5.54 84.57 49.17 228 0.19 1.02 095 0.26 21.57
EP20 171.15 382.03 5.89 85.65 49.80 1.89 0.25 1.07 1.41 0.28 26.35
EP28 1220.00 172.13 4.00 88.13 51.24 158 0.13 0.19 0.58 0.11 32.43
EP4 427.53 46.19 3.34 82.51 47.97 149 0.21 0.14 0.02 0.08 32.19
EP16 115.59 274.60 3.96 79.54 46.24 189 0.19 034 0.07 0.12 24.47
EP22 796.59 150.32 4.18 88.15 51.25 2.17 0.16 0.20 0.39 0.11 23.62
EP23 1139.80 125.04 4.30 83.83 48.74 178 0.20 0.20 0.59 0.13 27.38
EP24 131.97 240.23 4.87 83.01 4826 1.79 0.20 0.44 0.44 0.34 26.96
Average 617.46 159.12 Ya 84.16 4893 175 0.17 0.21 0.34 0.12 27.96

¥, data absent
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Table 3. The individual and composition of insect and non-insect invertebrates in the epiphytic substrates of
Asplenium nidus and Pseudodrynaria coronans in GDS forest ecosystem
. Asplenium nidus Pseudodrynaria coronans Total

Composition — — —

Individuals Percentage (%) Individuals Percentage (%) Individuals Percentage (%)
Insecta
Blattaria 17 0.33 3 0.02 20 0.12
Coleoptera 362 7.03 375 3.04 737 4.21
Collembola 896 17.40 6016 48.77 6912 39.53
Dermaptera 6 0.12 0 0 6 0.03
Diptera 98 1.90 181 1.47 279 1.60
Embiidina 0 0 5 0.04 5 0.03
Hemiptera 19 0.37 40 0.32 59 0.34
Homoptera 20 0.39 527 4.27 547 3.12
Hymenoptera 3193 62.02 4520 36.64 7713 44.11
Lepidoptera 7 0.14 8 0.06 15 0.09
Mantodea 0 0 1 0.008 1 0.006
Neuroptera 1 0.02 0 0 1 0.006
Orthoptera 4 0.08 10 0.08 14 0.08
Psocoptera 49 0.95 61 0.49 110 0.63
Thysanoptera 111 2.16 242 1.96 353 2.01
Trichoptera 0 0 1 0.008 1 0.006
Insect larvae 365 7.09 345 2.80 710 4.06
Sub-total 5148 100 12335 99.976 17483 99.978
Non-insect Invertebrate
Arachnida 1315 29.50 2428 54.46 3743 83.96
Chilopoda 108 2.42 424 9.51 532 11.93
Diplopoda 90 2.02 3 0.07 93 2.09
Isopoda 32 0.72 44 0.99 76 1.71
Nematoda 12 0.27 2 0.04 14 0.31
Sub-total 1557 34.93 2901 65.07 4458 100

(Hymenoptera) 35.15%
(Embiidina) (Mantodea)
(Trichoptera)
62.02% (Dermaptera)
48.77% (Neuroptera)
EP4
6,016
896 (swarming)
6.7 ( )
« )
5% ()
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Fig. 1. Percentage of the individual of invertebrates in epiphytic substrates of Asplenium nidus and Pseudodrynaria
coronans. () Sphaerotheriida, Isopoda, Hemiptera, Blattoptera, Lepidoptera, Nematoda, Orthoptera,
Demaptera, Embiidina, Scutigeromorpha, Mantodea, Neuroptera, Trichoptera.
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Table 4. The individual numbers of different families of Coleoptera insects in the epiphytic substrates of Asplenium
nidus and Pseudodrynaria coronans from GDS forest ecosystem

Family Asplenium nidus Pseudodrynaria coronans Total
Individuals Percentage (%) Individuals Percentage (%) Individuals Percentage (%)
Alleculidae 0 0 7 1.52 7 1.07
Anthicidae 0 0 2 0.43 2 0.3
Carabidae 3 1.53 6 13 9 1.37
Chrysomelidae 3 1.53 2 0.43 5 0.76
Coccinellidae 0 0 2 0.43 2 0.3
Cucujidae 1 0.51 7 1.52 8 1.22
Curculionidae 2 1.02 12 2.6 14 2.13
Elateridae 1 0.51 2 0.43 3 0.46
Endomxhidae 1 0.51 0 0 1 0.15
Histeridae 1 0.51 0 0 1 0.15
Lathridiidae 19 9.69 1 0.22 20 3.04
Nitidulidae 1 0.51 0 0 1 0.15
Pselaphidae 32 16.33 191 41.43 223 33.94
Ptiliidae 31 15.82 14 3.04 45 6.85
Scarabaeidae 1 0.51 4 0.87 5 0.76
Staphylinidae 90 45.92 192 41.65 282 42.92
Scydmaenidae 9 4.59 17 3.69 26 3.96
Tenebrionidae 1 0.51 2 0.43 3 0.46
Sub-total 196 100 461 99.99 657 99.99
Curculionidae
2.13% L
¥others X  Lathridudae
O\ 3.04%
. 1.15% '
Scydmaenidae ~ "
3.96%
Pselaphidae
33.94%

Staphylinidae
42.92% __ Pbuliidae

6.85%

Fig. 4. Percentage of individuals of myrmecophilous coleopteran insects including taxa and individuals in the epiphytic
substrates. *: Alleculidae, Anthicidae, Carabidae, Chrysomelidae, Coccinellidae, Cucujidae, Elateridae,
Endomxhidae, Histeridae, Nitidulidae, Scarabaeidae, Tenebrionidae.
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109



EP1

EP14
EP15
EP16
EP18
EP28 A
EP17
EP24

EP2
EP13

EP20
EP26
EP31

Pt O

: EP&
—--—1____4 EP27

erpso | D
EP3z |
EP10  E

EP3
EP25
EP13
EP23
EP28
| ______{f;;;; P12 | F
L

il

-

EP11
EPS
r EP22

“ﬂ EPS
EP7
EP& ]

|

Euclidean UPGMA EP5-10
EP11-13 EP18-20 EP25-28 EP1-3 EP14-
15 EP17 EP29-32 EP4 EP16 EP22-24

Fig. 6. The phenogram of invertebrates in the epiphytic substrates from different stands based upon the
clustering analysis of Euclidean coefficient and UPGMA. The sample numbering EP1 to EP32 are the
substrate samples, please see text for details.

( ) EP31 34g
8 50% 128¢g( A B)
31 7 A EP29
EP4
B EP26 D

110



EP32

290 g 575 g 11 «( )
8
1,290 g G
EP6 E EP10
( A)
193.33% 159.12%
75%
(EP5-13 EP25-27) Tan et al.
( A B) (1998)
0~232pumole
C,H ,/day/10g soil
32.51% ( )
( ) 31
7 2
16 Sergeeva et al. (1990)
(
) 0.48 (saxicole)
4000 *
&é 3500 |
S 3000 |
i L
g 2500
R L .
« 2000
° L .
s 1500 *
= .
= 1000 |
=]
¥
E 500 .. x [ ] “‘0 i M .0 | j
09 5 10 15
Distance above groud (m)

Fig. 7. The individual numbers of invertebrate community in relation to the distance of substrate above the forest flo or.

m



2.5
» {
3 I |
s 2 |~ HARRAERR |
> il (Simpson diversity index ) |
15 i
o o R B AR 5
2 5| (Shannnon diversity index ) |
5 1 !
w i |
9
§ 0.5 V
7] i 2 I ° - Y . v L :

016 73 120 165 aa0 493 575 825 9065 1420 1540 2270 2800 3460 4000 4730
Fresh weight of substrate with leaves (g)
(A)

=

[}

=

R=

2 AR AR |

4 | (Simpson diversity index ) |

5 oA RAREEE |

2 ! (Shannnon diversity index }}

2 : |

3 ‘ ;

o : |

N L

Lo ; ) TSR S BTSN S
1.6 15.7 5545 131,97 17192 233.04 3283 427.53796.59 9597 1976

Fresh weight of substrate without leaves (g)

(B)

| AR RN R |
{Simpson diversity index ) |

- RRMERER

(Shannnon diversity index )

Species diversity index

|

0 5 10 15
Distance above ground (m)
(©)
(A (B) ©)

Fig. 8. The Simpson and Shannon diversity indices in relation to the fresh weight of substrates with leaves (A); the
dried weight of substrates excluding leaves (B); the distance of substrates above the forest floor (C).

112



0.16 0.32 0.48 0.64 0.80
Eps T
i l P9 | p
i EPs ©
S
SR

EP7
EPzST
EP27| B
EP26--

e EP237
L FP3

EP31 G

EP32—
EP11

—_— — EF"L?I

epiz E
EPS
— BP0 (5

F

Jaccard UPGMA EP5-10
EP11-13 EP25-27 EP29-32

Fig. 9. The phenogram of the substrates of Asplenium nidus from different stands based upon the clustering
analysis of Jaccard coefficients and UPGMA. The sample numbers EP1-EP32 are the sampling sites,
please see text for detail.

Q_24 0.36 0.45 0.48 0.60 0.72
EP1 T
j—-ﬁ ers | A
L EP4 L
Erz B

——— EP147
] P17

EP2& C
EP15
EP22
— EP23™

EP16
—{ Ep24] D

{ EP181 E

l’—‘— EP20
EP13 F

Jaccard UPGMA EP18-20
EP28 EP1-3 EP14-15 EP17 EP4 EP16
EP22-24
Fig. 10. The phenogram of substrates of Pseudodrynaria coronans, from different stands based upon the
clustering analysis of Jaccard coefficients and UPGMA. The sample numbers EP1-32 are the sampling
sites, please see text for detail.

113




(arboricole)

1)

(1998)

(Ceratocanthidae)
dae)

(2)

Kabakov (1967)

(ant plants)

Iwata and Naomi

(Scarabaei-

(Curculionidae)

(Rhynchophoridae)

Lou (1992)

(Aoki, 1973)

114

(Lou, 1992)

(Zzhang and Wang, 1992) 4

10
55.72% (1] 36,206
55.25%
21.52%
36,206 18.18%
Sergeeva et
al. (1990)

Swift et al. (1979)

10uym 2 mm
(mesofauna)
(Protura) (Diplura)
(Isoptera) Swift et al.
31.50%
(44.11%) ( ) Swift et al.
(1979)
6 ( ) Sawada
et al. (1999)
(Aoki, 1973 Lou,
1992)



Dr. A. Smetana Dr.
R. Pace

(NSC 86-
2621-B-005-002-A07 NSC 86-2621-B-005-
008-A07)

Aoki, J. I. 1973. Soil Zoology, an
Introduction to Classification and
Ecology of Soil Animals. Hokuryu-
Kan Publ. Comp., Tokyo. 814 pp. (in
Japanese)

Benzing, D. H. 1990. Vascular Epiphytes:
General Biology and Related Biota.
Cambridge University Press, Cam-
bridge. 354 pp.

Borror, D. J., C. A. Triplehorn, and N. F.
Johnson. 1989. An Introduction to the
Study of Insects (sixth ed.). Saunders
College Publishing, San Francisco.
875 pp.

Chen, M. Y., Y. Y. Jiang, and J. T. Yang.
1998. Dependent plants in Guand-
aushi forest ecosystem. J. Expt. Forest
NCHU 20: 93-104. (in Chinese)

Chinese Society of Soil and Fertilizer.
1995. Handbook for Soil Analysis.
Taipei.

CSIRO. 1970. The Insects of Australia.
Melbourne University Press, Canberra.
1029 pp.

Feng, F. L., and J. T. Kao. 2000.
Application and simulation in eco-
region of Taiwan by Holdridge method.
Proceeding of Y2000 ESRI/EROAS.
Hitron Tech. Taipei. http://www.gis.
net.tw (in Chinese)

Heck, D., and K. Hanson. 1996.
Mountaineering: The Freedom of the
Hills. Mountaineer Society. 528 pp.

Naomi. 1998.

Coleopterous fauna of the Japan

lwata, R., and S. |

termites” nests. Jpn. J. Entomol. (N. S.)
1: 69-82.

Kabakov, O. N. 1967. The Coleoptera of
epiphytes in the tropical forests of
Vietnam. Entomol. Obozr. 46: 690-698.

Lou, J. Y. 1992. Chapter 3. Ecology of soil
animals. pp. 21-68. In: W. Yin et al.,
eds. Subtropical Soil Animals of China.
Science Press, Beijing, China. (in
Chinese)

Lu, K. C.,, M. Y. Li, and C. H. Ou. 1994.
Study on phytosociology of secondary
forest in Machilus-Castanopsis zone at
Hue-Sun Experimental Forest Station.
Bull. Expt. Forest NCHU 16: 1-28. (in
Chinese)

Magurran, A. E. 1988. Ecological diversity
and its measurement. Princeton
University Press, Princeton.

Rohlf, F. J. 1993. NTSYS-pc, numerical
taxonomy and multivariate analysis
system. Applied Biostatistics Inc.

115



Sawada, Y., T. Hirowatari, and M. Ishi.
1999. Species diversity of edaphic
beetle communities in the coppice of
Mt. Mikusayama, Central Japan. Jpn.
J. Entomol. (N. S.). 2: 161-178.

Sergeeva, T. K., L. B. Kholopova, T. T.
Nguyen, and S. T. Nguyen. 1990.
Animal population and properties of
“perched soils™ of the tropical epiphyte
Asplenium nidus L. Soviet J. Ecol. 20:
284-293.

Singh, V. P., and S. K. Roy. 1977. Mating
systems and distribution in some
tropical ferns. Ann. Bot. 41: 1055-
1060.

Swift, M. J., O. W. Heal, and J. M.
Anderson. 1979. Decomposition in
terrestrial ecosystems. University of
California Press, Berkeley, California,
U.S.A.

Tan, C. C.,, S. C. Huang, and C. C. Lee.
1998. Mineralization and denitrogen
fixation in Guandaushi watershed
soils. Soil and Environ. 1: 371-379. (in
Chinese)

116

Xie, R., and L. Zhao. 1992. Techniques and
methods. pp. 75-220. In: W. Yin et al.,
eds. Subtropical Soil Animals of China.
Science Press, Beijing, China. (in
Chinese)

Yang, J. T. 1995. Studying the insect
resources of the third compartment of
Hue-Sun experimental forest station
using yellow sticky papers. Bull. Expt.
Forest NCHU 17: 77-91. (in Chinese)

Yin, W., F. Yang, and Z. Wang. 1992. Soil
fauna in relation to subtropical
natural environment. pp. 7-19. In: W.
Yin et al., eds. Subtropical Soil
Animals of China. Science Press,
Beijing, China. (in Chinese)

Zhang, Y., and Z. Wang. 1992. The
community structure of soil animals in
forest of Yuelushan mountain. pp. 68-
74. In: W. Yin et al., eds. Subtropical
Soil Animals of China. Science Press,
Beijing, China. (in Chinese)

2000 1 19
2001 4 10



Biodiversity of the Invertebrate Community in Epiphytic

Substrates of the Guandaushi Forest Ecosystem, Central Taiwan

Jeng-Tze Yang* Department of Entomalogy, National Chung- Hsing University, Taichung, Taiwan, R.0.C.
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ABSTRACT

The biodiversity of the invertebrate community in 16 substrates of
Asplenium nidus and 15 substrates of Pseudodrynaria coronans from the
Guandaushi Forest ecosystem in central Taiwan was investigated. Water
contents of the 31 substrate samples ranged from 20.2% to 585.7%. The pH values
of all epiphytic substrates were less than 5.89. The content of organic matter
was higher than 74%. The main nutrients, including P, K, Ca, and Mg, were
higher than those of the ground soil. Totally 21,941 individual invertebrates
including 2 phyla, 6 classes, and 24 orders were collected by using a Berlese
funnel. The Insecta accounted for 79.70% of all invertebrates and was comprised
of 16 orders. The order Collembola with individual numbers accounting for
31.5% was the largest Insecta group. Non-insect invertebrates were represented
by 5 classes, among which Arachnida was the largest group. Individuals of the
Arachnida in substrates of A. nidus and P. coronans accounted for 54.46% and
29.50% of the total, respectively. The Shannon and Simpson indices were used
to compare the invertebrate fauna in substrates between these two dominant
epiphytes in separate habitats, i.e., natural stands, secondary stands, artificial
plantations, and burned forest at the Guandaushi long-tern ecological research
(LTER) site.

Key words: Taiwan, Guandaushi Forest, epiphytic substrates, invertebrates,
insects.

117



