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Research paper

Microhabitat Types and Tree Species Composition
in an Evergreen Broadleaf Forest at Mt. Peitungyen

Yuan-Wei Hu,”” Hsy-Yu Tzeng”
[ Summary ]

Relationships between microhabitats and vegetation structure were examined in a 1-ha plot
established in an evergreen broadleaf forest at Mt. Peitunyen, central Taiwan. Parameters of vari-
ous growth types (trees, shrubs, and herbs) were recorded. The elevation, irradiance, soil organic
matter, soil pH, soil total carbon, soil total nitrogen, and tree basal area were determined. This
study classified vegetation types by a two-way indicator species analysis (TWINSPAN), and veri-
fied them by a detrended correspondence analysis (DCA). The research area belongs to the Melios-
ma callicarpifolia-Castanopsis cuspidata var. carlesii association, which could be subdivided into
3 subtypes. The Machilus thunbergii-Lithocarpus amygdalifolius subtype was distributed in higher
and less-fertile habitat. The llex goshiensis-Lithocarpus amygdalifolius subtype was distributed
in more-fertile habitat. The llex ficoidea-Machilus japonica subtype was distributed in lower and
less-fertile habitat. The degree of soil fertility, basal area of trees, and elevation affected the plant
species number, average plant density, and average basal area of each subtype.

Key words: evergreen broadleaf forest, importance value index, microhabitat, vegetation structure,
vegetation type.
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Fig. 1. Location of the forest dynamic plot at Mt. Peitungyen, Taiwan.
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siltstone) (Central Geological Survey 2017)
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Table 1. Numeric conversions in the
octave scale

Level IVI (%) level IVI (%)
0 0 5 4<x<8
1 0<x<0.5 6 8§<x<16
2 0.5<x<1 7 16<x<32
3 1<x<2 8 32<x<64
4 2<x<4 9 64 <x <100
x: The IVI of each species.
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Fig. 2. Distribution of vegetation subtypes in the forest dynamic plot at Mt. Peitungyen.
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Table 3. Attributes of vegetation subtypes in the forest dynamic plot at Mt. Peitungyen

Al. Machilus A2. llex A3. llex
Subtype thunbergii-Lithocarpus goshiensis-Lithocarpus ficoidea-Machilus

amygdalifolius amygdalifolius Japonica
Number of subplots 12 51 37
Number of species 54 89 76
Simpson’s index of diversity 0.84 0.85 0.84
Shannon’s index of diversity 2.46 2.54 245
Density of trees 150.5 stems/100 m’ 145.4 stems/100 m’ 120.2 stems/100 m’
Diameter at breath height 7428.43 cm’/100 m’ 9850.45 cm’/100 m’ 5756.18 cm’/100 m’
Dominant species Diplazium dilatatum, Lithocarpus Machilus japonica,

Characteristic species

Lithocarpus amygdalifolius,
Dryopteris polita, Machilus
thunbergii S, Symplocos
arisanensis S
Elaeocarpus sylvestris S,
Machilus thunbergii S,
Symplocos arisanensis,

Dryopteris formosana

amygdalifolius, Diplazium

dilatatum, Schima superba

Schima superba,
Elaeocarpus sylvestris,

1lex goshiensis S

llex ficoidea,
Diplazium dilatatum

1lex ficoidea

S : The sapling of DBH < 1 cm.

(=) EE ISR SRR A

FE AR E T EE - A B
SRR EARER  WEEBmREE LY
o HAEITE/NE - & T6REIEY) 0 Simpson
IR SRR 80R50.84 » Shannon RIS SR EU R
2.45 » FEHRZREE R 120.2 stems/100 m® » fig =T
HifE 5 5756.18 ¢cm?/100 m” » (3L [E{E EAFE 4p
BB 7 Ry G B2 50 5 B 35 0% - IS
(lex ficoidea) R EZEM - B0 BURF R oy 22 5
FItE -

= R E S AT (DCA)

LR = - R R N
=AY - HE = ARSI AT
SRR =8 F 2R T R E
FEMROR3.265 ~ 2.420 ~ 2.115 (SD) » #asgt g hy
4.9364 (Table 4) - B RBR AR E R
FEMK - BAERERALZ DCAFFS B AFig. 3 -

&7 &

e AT AR FERE R - THI (crest) o 4%

(upper slope)FEMYE R 1 IRILEE - Yo EWEFAE
M B BB R RIF - A& FEIIERE S
JEE AR AR i v I TG R R A AR 5% B R K s T Ll
5 (gully) ~ [LlI(foot slope)FIiZ % (bottomland)
RN BA S B vpad o 1R BEE
i vE R HBAR, » A A v I T AR o 7 o
JIN o FLBEES A Hilg = (Wang et al. 2002) KL »
RS R - DS RER T
HIZE -

A 72 AT W 23 B9 =B RE A - ATRL
- AR AR E A E R SR
HERER TS0 BREERELEE
IRER A Z AT M e & oY B 2 (54
taxa) » {HEERE PR 2 £ 55(150.5 stems/100
m?) » SEEI I B R (7428.43 cm¥/100 m?)IS{E
AR S84 (8047.77 ¢m?/100 m®) » DB ZESE
MR BRBERNSE R RER - F
RS~ ROARATIR B LR AR/ MEAR B 5 A2.H
WEAH BRI AR R
A BUE SO R AR & N & - FE B e AR &
o R IEERE R A AT AN
YIEBUR % (89 taxa) » PIPMEMRE R R (145.4
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Table 4. DCA results for the forest dynamic plot at Mt. Peitungyen
Environmental factor Axis 1 Axis 2 Axis 3
Eigenvalue 0.405 0.290 0.189
Length 3.265 2.420 2.115
Total variance 49364
Tree basal area -0.474%%* 0.040 -0.286*
Irradiance -0.195 -0.053 0.022
Elevation 0.161 0.030 0.156
Soil pH 0.189 -0.190 -0.05
Soil organic matter -0.233* -0.048 -0.093
Soil total carbon -0.225* -0.033 -0.086
Soil total nitrogen -0.198* -0.043 -0.091
* Values with a significant correlation (p < 0.05).
** Values with an extremely significant correlation (p < 0.01).
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Fig. 3. DCA ordination of vegetation subtypes in the forest dynamic plot at Mt. Peitungyen.
(BA, tree basal area; TC, soil total carbon; OM, soil organic matter).
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Appendix 1. Raw data of subplots for the forest dynamic plot at Mt. Peitungyen
No. Tree Tree Shrub Herb . . . Soil Soil total ~ Soil total
of basal species  species  species Imadiance  Elevation: - Soil organic carbon  nitrogen
subplot area richness richness richness (%) (m) pH matter (%) (%) (%)
X1Y1 18,344.98 7.38 1.86 4.58 6.48 25.8 3.44 25.46 11.67 0.80
X1Y2 61,866.48  12.46 2.12 4.06 2.46 26.4 3.41 20.99 9.91 0.68
X1Y3 456.81 6.12 1.62 4.71 1.56 26.5 3.84 12.40 5.46 0.47
X1Y4 7395.77 6.82 1.55 4.96 0.52 27.1 3.60 13.88 6.18 0.48
X1Y5 14,385.13 6.57 1.63 3.20 0.25 27.0 3.78 16.01 6.98 0.62
X1Y6 25,307.90 6.58 1.68 4.53 0.41 26.7 3.63 14.70 6.35 0.56
X1Y7 43,849.53 7.17 2.53 5.17 0.26 26.8 3.66 16.39 7.13 0.61
X1Y8 51,004.87 7.85 2.29 4.31 3.59 274 3.68 17.60 7.61 0.58
X1Y9 2754.06 7.45 1.12 5.08 0.76 26.9 3.80 13.83 5.58 0.49
X1Y10 78,811.33 7.23 2.23 6.08 0.81 26.0 3.58 33.05 17.04 1.04
X2Y1 62,194.42 7.29 1.87 3.97 0.61 21.3 3.40 34.34 17.23 0.97
X2Y2 31,572.64 8.44 1.91 6.47 0.59 21.9 3.80 15.38 6.26 0.56
X2Y3 87,863.26 7.71 1.86 5.40 1.43 235 3.70 14.71 6.82 0.54
X2Y4 55,066.53 6.79 2.29 3.26 0.62 23.5 3.64 13.70 6.23 0.49
X2Y5 54,365.74 5.66 1.14 4.86 0.62 23.1 3.75 19.06 8.73 0.71
X2Y6 20,345.72 5.96 1.66 4.19 4.05 233 3.84 12.93 5.35 0.47
X2Y7 17,736.73 6.32 2.17 4.32 1.35 23.8 3.61 20.11 9.49 0.68
X2Y8 9533.61 8.48 2.14 4.53 0.45 24.6 3.70 13.53 5.77 0.49
X2Y9 28,218.33 7.93 2.08 5.95 0.56 25.1 3.59 16.36 7.74 0.55
X2Y10 17,520.35 9.84 2.41 4.95 4.49 24.4 3.29 29.37 14.55 0.92
X3Y1 10,532.50 6.07 1.47 4.02 0.38 18.0 3.75 18.78 8.09 0.65
X3Y2 44,652.68 6.53 1.98 3.50 1.09 16.3 3.33 27.04 13.78 0.93
X3Y3 22,483.47 7.22 3.21 4.14 0.81 18.1 3.35 20.30 9.66 0.70
X3Y4 18,234.95 4.77 3.10 6.10 0.44 18.9 3.74 12.65 5.59 0.47
X3Y5 11,607.54 5.92 2.31 4.02 3.45 18.6 3.81 15.27 6.74 0.57
X3Y6 23,238.76 7.71 2.21 4.43 2.58 19.3 3.71 21.32 10.56 0.77
X3Y7 11,965.13 7.49 2.18 5.08 0.15 20.6 3.44 23.78 11.78 0.86
X3Y8 43,915.41 7.99 1.78 3.50 0.27 21.9 3.52 23.22 11.41 0.78
X3Y9 7296.58 8.15 3.03 3.19 1.10 22.8 3.65 18.18 8.29 0.64
X3Y10 39,351.52 8.58 1.98 2.83 0.48 22.6 3.59 16.94 7.73 0.60
X4Y1 38,626.99 5.38 2.15 5.17 0.48 133 3.54 30.64 15.10 1.04
X4Y2 32,386.12 8.76 2.88 2.89 2.15 14.3 3.45 25.11 12.36 0.88
X4Y3 7428.42 6.89 2.33 5.17 1.56 16.1 3.25 42.66 22.78 1.41
X4Y4 10,386.37 5.67 2.74 1.91 0.52 15.3 3.68 13.96 5.92 0.50
X4Y5 27,740.36 5.40 2.63 4.54 1.94 14.8 3.83 11.21 4.74 0.41
X4Y6 76,739.65 5.87 1.26 2.90 0.57 15.1 4.03 21.44 9.89 0.73
X4Y7 7258.93 9.20 2.18 5.50 0.48 17.1 3.41 35.46 17.79 1.25
X4Y8 76,063.77 8.86 2.82 4.08 1.84 18.9 3.25 4436 23.49 1.49
X4Y9 29,562.25 7.42 4.80 4.50 0.35 20.3 3.63 22.94 10.99 0.78
X4Y10 14,795.08 7.93 2.61 421 0.36 20.6 3.72 17.74 7.94 0.60
X5Y1 26,559.91 6.50 1.09 3.92 0.67 10.7 3.53 28.48 13.97 0.95
X5Y2 10,353.58 7.28 2.98 4.02 0.51 10.8 3.80 22.31 10.52 0.79
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con’t

X5Y3 45,402.74 6.57 2.46 5.74 0.39 12.3 3.35 43.39 22.26 1.31
X5Y4 13,063.15 7.71 3.19 4.76 1.29 13.3 3.67 22.92 11.63 0.71
X5Y5 23.897.94 7.78 2.50 4.45 0.62 13.2 3.74 18.14 8.77 0.61
X5Y6 64,695.08 6.53 1.51 4.46 0.52 12.2 3.81 15.29 6.88 0.54
X5Y7 22,346.19 6.64 1.28 5.27 1.43 13.5 3.54 21.28 10.12 0.74
X5Y8 49,562.33 7.87 1.62 3.46 0.37 16.3 3.58 31.78 15.77 1.08
X5Y9 66,895.25 7.98 1.81 4.64 6.38 17.6 3.54 26.85 12.87 0.91
X5Y10 9166.04 445 1.57 337 0.35 18.1 3.64 22.14 10.14 0.77
X6Y1 9971.86 6.05 1.05 3.80 2.15 8.6 3.73 15.45 6.84 0.58
X6Y2 25,262.34 6.90 2.50 4.66 1.93 8.8 3.49 17.68 8.33 0.57
X6Y3 115,941.93 6.91 1.40 6.74 1.90 9.1 3.68 18.34 8.41 0.67
Xo6Y4 12,114.03 6.16 227 6.21 0.78 10.0 3.76 39.45 21.03 1.23
X6Y5 17,911.31 8.30 3.42 4.56 1.21 10.5 3.76 15.98 6.85 0.56
X6Y6 25,934.45 7.28 1.66 4.65 0.76 9.8 3.69 20.93 9.79 0.74
X6Y7 14,828.68 5.83 227 5.58 0.25 9.3 4.09 29.74 13.70 0.91
X6Y8 16,395.76 6.53 1.96 6.02 0.49 9.3 3.77 24.51 11.22 0.82
X6Y9 6037.44 5.32 2.55 4.99 0.34 15.1 4.06 21.01 9.72 0.74
X6Y10 4878.65 6.41 1.94 4.77 0.47 15.6 3.45 39.19 20.60 1.28
X7Y1 15,643.61 7.54 2.65 3.77 1.80 7.1 3.95 12.96 5.27 0.47
X7Y2 18,057.29 5.47 1.59 5.20 0.24 7.1 3.75 14.86 6.43 0.56
X7Y3 23,716.01 5.72 1.67 5.04 1.09 7.4 3.59 13.64 5.55 0.50
X7Y4 36,288.54 7.18 2.20 3.83 0.88 8.1 3.40 25.47 12.11 0.79
X7Y5 37,002.92 7.60 1.18 5.15 0.41 8.3 3.63 20.06 9.37 0.69
X7Y6 18,854.63 8.05 2.64 4.79 0.40 8.0 4.07 13.97 5.47 0.48
X7Y7 46,740.50 7.67 2.93 7.20 0.33 7.5 3.09 45.89 24.27 1.52
X7Y8 131,282.27 8.57 1.80 4.77 0.50 8.9 3.96 29.04 14.01 0.93
X7Y9 13,692.32 6.62 0.00 3.06 0.41 9.3 3.73 27.51 13.83 0.99
X7Y10 65,790.07 7.14 2.68 6.29 0.15 13.6 3.47 33.29 16.16 1.05
X8Y1 37,280.50 6.48 0.64 431 0.24 6.1 3.68 14.55 6.49 0.54
X8Y2 22,717.37 2.74 1.06 6.43 0.38 5.6 3.96 16.62 7.29 0.60
X8Y3 46,074.04 5.92 2.51 5.08 0.46 59 3.82 12.96 5.43 0.50
X8Y4 3889.58 3.89 1.87 5.98 0.23 6.0 3.78 15.76 6.75 0.55
X8Y5 24,771.62 5.54 1.38 3.29 0.25 5.5 3.74 18.01 7.75 0.63
X8Y6 16,490.97 7.01 2.46 4.71 0.27 5.0 3.62 24.83 11.52 0.83
X8Y7 24,050.17 9.19 1.98 5.27 0.33 4.7 3.60 24.44 10.85 0.75
X8Y8 20,007.33 5.60 2.53 5.44 0.30 54 3.42 30.00 15.23 1.04
X8Y9 31,514.17 7.30 1.90 4.50 0.29 7.4 3.49 30.48 15.18 1.09
X8Y10 8388.67 6.44 2.80 5.06 0.43 9.5 3.63 24.29 11.19 0.89
X9Y1 24,835.67 425 0.53 4.26 0.20 43 3.86 12.99 5.57 0.48
X9Y2 14,410.75 2.93 0.47 431 0.19 4.5 4.08 11.00 431 0.39
X9Y3 27,555.26 3.86 1.91 3.67 0.17 39 3.97 12.50 5.03 0.46
X9Y4 17,278.67 6.98 0.68 1.56 0.65 33 3.87 13.67 5.67 0.49
X9Y5 70,473.81 6.00 2.68 5.06 0.49 2.8 3.57 18.10 8.43 0.64
X9Y6 8117.97 7.12 2.66 6.41 0.25 2.5 3.69 20.20 9.11 0.70

X9Y7 42,909.20 7.75 3.07 3.77 0.25 2.5 3.73 20.23 9.47 0.75
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con’t

X9Y8 14,971.74 7.78 2.70 5.71 0.18 3.0 4.05 15.94 6.32 0.51
X9Y9 7498.85 7.60 2.33 4.58 0.18 43 3.50 29.81 14.83 1.00
X9Y10 66,013.07 5.60 2.31 4.84 0.21 59 6.55 23.97 11.30 0.88
X10Y1 22,637.14 4.47 0.49 2.66 0.23 0.6 3.75 13.21 5.49 0.48
X10Y2 51,683.05 5.83 0.55 4.19 0.28 1.1 3.56 17.78 8.65 0.70
X10Y3 54,651.04 2.50 0.53 5.65 0.24 1.0 3.61 18.80 8.74 0.63
X10Y4 10,011.07 6.11 1.05 5.51 0.41 0.4 3.96 12.82 5.30 0.48
X10Y5 27,127.40 4.69 0.50 5.35 0.51 0.0 3.61 29.13 15.25 0.97
X10Y6 33,138.87 435 1.17 5.98 0.13 0.0 3.84 14.46 6.28 0.51
X10Y7 3493.06 7.24 1.47 5.48 0.19 0.3 3.61 24.44 12.65 0.85
X10Y8 73,724.81 6.37 1.99 8.92 0.14 1.0 3.67 20.93 9.79 0.76
X10Y9 5577.71 6.84 2.48 9.15 0.19 1.5 3.68 20.90 11.28 0.66
X10Y10  127,174.21 8.31 1.40 8.06 0.17 1.8 3.65 18.94 8.62 0.66
Mean value 31,696.15 6.75 1.98 4.77 0.90 13.0 3.69 21.50 10.18 0.74
Standard 26,370.14 1.51 0.77 1.24 1.16 8.37 0.35 8.01 4.55 0.25
deviation

Variance (%) 83.20 2230  39.07 26.04 128.89 64.44 9.43 37.25 44.64 33.34
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