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Comparison of community structure and species diversity of mixed forests
of deciduous broad-leaved tree and Korean pine in Northeast China
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Abstract We studied community structure and species diversity of mixed forests of deciduous broad-
leaved tree and Korean pine Pinus koraiensis in Mt. Changbai Mt. Xiaoxing' anling and Mt. Zhang-
guangcailing Northeast China. A total of 137 species belonging to 98 genera in 53 families were recorded
in the nine plots. TWINSPAN analysis of the plots identified nine plots into four community types and
three groups while the 27 tree species established seven community types. Characteristics of community
structure differed greatly among the 19 plots which may be related to environmental factors location and
age of the community. Mean DBH decreased with the increase of stem density in accordance with a pow-
er-law function. There were significant correlations among the parameters of community structure. Howev-
er tree species richness did not correlate significantly with community structure. Concerning comparison
among different layers diversity H' and evenness E of herbaceous plants were the greatest followed
by those of shrubs and trees. The mixed forests of Mt. Changbai had the highest species richness due
mainly to a high richness of herbaceous plants and shrubs in Mt. Changbai.
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1

Table 1 Topography and tree layer data of all plots for mixed forests of deciduous broad-leaved tree and Korean pine in Northeast Chi-
na

Plot No. Longitude Latitude Area  Altitude  Aspect H, .
m? m N no./ BA m’>/ H m m DBH em DBH,,
hm? hm? cm
P1 128°05'16"E 42°24'17"N 1000 670 NW 430 33.77 28.5 26.4 58.2
P2 128°05'16"E 42°24'17"N 1000 670 NW 670 50.55 27.8 23.8 76.4
P3 128°07'23"E 42°19'14"N 600 890 NE 1067 38.54 15.8 27 17.3 54.1
P4 128°54"24"E 47°11'01"N 1000 449 SW 470 51.01 16.4 34 29.3 80.1
P5 128°5424"E 47°11'01"N 1000 466 SW 550 55.99 14.6 32 29.4 71.4
P6 128°5424"E, 47°11'01"N 1000 429 SW 480 72.16 14.6 30 34.0 111.5
p7 128°5424"E, 47°11'01"N 1000 457 SW 500 54.16 16.1 30 31.7 82.3
P8 128°5424"E 47°11'01"N 1000 400 SW 570 31.48 12.4 26 22.0 62.4
P9 128°13'07"E 44°21'54"N 600 1080 NE 2050 30.61 9.5 22 12.0 40
P1 -P3 P4 — P8 P9
P1 - P3 are the plots of Mt. Changbai P4 — P8 are those of Mt. Xiaoxinganling and P9 is the plot of Mt. Zhangguangcailing
i v = + + P4 - P8
/3 P9
2.2.2 P6
- Populus ussuriensis 3
1 3 P1 P2 P3
1998 1999 9
S=aA/ 1 +0bA
S=¢/ 1+ae™ 2
A S A abec
SPSS 10.0 Acer triflorum A. mandshuri-
- cum 15C
P 0<P<1 1994 P1 P2
1998 2002 670 m
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1-P . .
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a
macrocarpa P4 - P8
3 2
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3.1 . P
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2 x 100
Table 2 Species composition of each sample plot of mixed deciduous broad-leaved tree and Korean pine forests. Numbers mean Rela-
tive basal area x 100

Plot No.
Species P1 P2 P3 P4 P5 P6 p7 P8 P9
Pinus koraiensts 44.24  34.42 18.22 78.52 69.37 49.55 72.26 42.63 4.59
Fraxinus manshurica 14.57  30.48 0.13 1. 65
Prunus sp. 0.27
Maackia amurense 0. 66 1.76
Carpinus cordata 0.19
Acer triflorum 3.55 2.97
Acer pseudo-siebodianum 3.58 0.74 3.03 4.76 2.02 2.56 11.18
Ulmus macrocarpa 5.74
Phellodendron amurense 0. 05
Juglans mandshurica 0.72
Acer mandshuricum 0.09
Tilia amurense 23.28 12.34  19.58 3.36 0.48 0.05 0.00 2.05
Quercus mongolica 0.09 11.63  36.53 4.85 3.85
Acer mono 6.92 2.89 4.34 3.03 4.76 2.02 2.56 11.18
Syringa reticulata subsp. amurensis 0.31 0.23 0.20
Acer tegmentosum 0.46 0.83 0. 60 0.34 1.56 0. 64 2.07 3.27 12. 00
Acer ukurunduense 0.12 0.15 0.04 0.20 15. 09
Abies nephrolepis 17.77 4.05 4.39 4.10 5.34 15.87 13.17
Picea jezoensts 0.81 0.56 1.69 22.78
Salix floderusii 8. 86
Larix gmelini 3.14
Sorbus pohuashanensis 1.00 1.03
Betula costata 4.80 13.74 16.30 9.92 10.19  17.30
Rhamnus davurica 0.58
Populus ussuriensts 13.57
Ulmus laciniata 0. 06 4. 60 12. 86 7. 66 8.89
Picea koraiensis 0.16
lans mandshurica
P1, P2, P3 P1 P2 P3 on 2
Quercus mongolica
P4, PS5, P7, P8 m 3
A . ‘
prm— Syringa reticulata subsp. amu-
fifte Populus ussuriensis P6 rensts 3
Betula costata
P9 v 3
V4
1 9 TWINSPAN . Sorbus pohuashanensis
Fig. 1 TWINSPAN classification of nine sample plots of mixed
deciduous broad-leaved tree and Korean pine forests | 1
Prunus sp. Maackia amu- i 4 Rhamnus
rense Carpinus cordata davurica Picea

Phellodendron amurense Jug- koraiensts
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Fraxinus manshurica, Prunus sp., Maackia amurense, Carpinus cordata,

Acer  triflorum, Acer pseudo-siebodianum, Ulmus macrocarpa,

Phellodendron amurense, Juglans mandshurica, Acer mandshuricum

Tilia amurense, Quercus mongolica

Acer mono, Pinus koraiensis, Syringa reticulata subsp. amurensis

Acer tegmentosum, Acer ukurunduense, Abies nephrolepis

Picea jezoensis, Salix floderusii, Larix gmelini, Sorbus pohuashanensis

Betula costata

Rhamnus davurica, Populus ussuriensis, Ulmus laciniata, Picea koraiensis

2 27 TWINSPAN
Fig.2 TWINSPAN classification for 27 tree species in mixed forests of deciduous broad-leaved tree and Korean pine
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1
3 TS 1000 m’ P1
Table 3  Correlation matrix among characteristics of community
structure and species richness of mixed forests of deciduous 5 P4 - P8 600
broad-leaved tree and Korean pine m?> P3 P9
N BA H H,, DBH DBH,, S
N 1.00
BA -0.45 1.00
H -0.69 0.41 1.00 H' E
Hius -0.73* 0.82* 0.76* 1.00 2000
DBH -0.72* 0.90™ 0.40 0.83* 1.00
DBH,,  -0.55 0.83™ 0.52 0.71*0.88* 1.00
S -0.24 -0.33 -0.43-0.31-0.17 -0.12 1.00
Spearman Values are Spearmans rank correlation s
P<0.01 *P<0.05
S
P >0.05 6
N
H,.. DBH
1996
P < 0.05 BA
Hm'dx DBH DBHHI&X
Hma‘,{ 2 2
0.25 m” -4096 m
H DBH, DBH
P<0.05 P<0.01
allometric
h ! B
t
grow L 2
33 1.7354
- 7 2 _
S T 1+0.0294 R =0.94
PL-P9 137 _ 58.056 R -0.93
53 98 6 T 143,427 T
5 R 0.93
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Fig.4 Species-area curve of mixed forests of deciduous broad-

TF TG

leaved tree and Korean pine in Liangshui Region
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4
Table 4  Species diversity indices for each sample plot of mixed forests of deciduous broad-leaved tree and Korean pine
Tree layer Shrub layer Herb layer Total plants
Plot No. S E H' S E H' S E H' TF TG TS
P1 12 0.62 1.54 12 0.63 1.56 13.6 3.0 0.89 0.02 * 2.30 0.22 31 44 53
P2 11 0.69 1.65
P3 10 0.70 1.6l 13 0.57 1.46 10.8 4.4 0.84 0.04 1.93 0.27 24 29 37
P4 10 0.40 0.91 13 0.57 1.46 8.0 2.7 0.92 0.04 1.86 0.39 27 38 43
P5 9 0.50 1.09 16 0.78 2.15 7.6 1.8 0.88 0.09 1.76 0.26 24 31 37
P6 11 0.62 1.48 8 0.70 1.45 9.6 1.7 0.87 0.09 1.95 0.23 27 37 40
P7 7 0.52 1.00 7 0.83 1.62 8.4 1.8 0.90 0.02 1.89 0.24 28 34 37
P8 11 0.74 1.77 8 0.65 1.35 9.4 2.1 0.85 0.03 1.89 0.22 28 38 47
P9 10 0.89 2.04 4 0.88 1.22 7.4 1.8 0.89 0.03 1.76 0.19 19 26 30
Mean 10.4 0.63 1.45 10.1 0.70 1.53 9.4 0.88 1.92 25.3 33.3 38.7
S Number of species E Pielou Pielou index H' Shannon-Wiener Shannon-Wiener index TF Number of families TG

Number of genera TS

Number of species

800 -

* Mean standard deviation
P 0.9
4 330 m* 156 m’
240 m’ 1995
40 m x40 m 2002
1000 m
90% P=0.9
325 m’
2000
90%
514 m’
4
1 TWINSPAN
9 3 4

TWINSPAN 27

39 0.82 hm’
137 53 98
4
H' E > >
1000 m’
600 m’ 100 m’ 1 m’
S
5 240 m’
90%
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