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Table 1 Plot factor statistics
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A7 RAME  BME
Mean + standard . L
Factor . Maximum  Minimum
deviation
P2 A
18.9 5.9 43.3 7.0
Average DBH/cm *
R 17.1£2.8 24.6 8.0
Average height/m
B TR AR AL
Stock number per unit 1 022 +£549 3333 150
area/ (#F - hm~2)
BRI A R
Stocking volume per 184.1 +91.4 550.1 5.0

unit area/(m® - hm~2)
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Note: “ =" is the negative indicator species; “ —” is the positive
indicator species; “D” is divided group; “N” is the number of
plots; “ " is Spruce; “HE” is Birch; “#4L” is Korean pine;
“H#t” is Amur linden; “4%” is Cathay poplar; “¥&” is Fir; “#:”
is Quercus; “JK#]#" is Manchurian ash, Manchurian walnut and
amur cork.

B 1 TSR M 285 BRI
TWINSPAN 53R 4R
Fig.1 TWINSPAN classification results of 285

plots of spruce-fir-broadleaved mixed forest
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B2 ZRZEATRIMMBESLETHIREENM (H) WNESH

Fig.2 Stand mean height distribution of main tree species (group) by initial classes of spruce-fir-broadleaved mixed forests
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Table 2 Tree species diversity of spruce-fir-broadleaved mixed forest under initial classification

F547 Indicator 2 Class
2 3
A% S Number of tree species 5.9+1.8¢ 7.7+1.7 a 7.0+1.6 b
Simpson ZFEMEFEH D Simpson diversity index 0.68 +0.08 ¢ 0.75+0.09 a 0.72+0.10 b
Alatalo ¥J 5] FEFEHI E, Alatalo evenness index 8.88 £9.65 ¢ 15.94+9.83 a 12.4+9.43 b
Simpson fJi#JE 5% C; Simpson dominance index 1.49 0.2 a 1.37 £0.24 ¢ 1.43 £0.27 b

e A B L 2 BRI AR NG RN .5 . (P <0.05) .

Note: The values in the table are mean and standard error; different lowercase letters at the same row indicate significant differences (P <0.05).
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Table 3 Growth indicators of spruce-fir-broadleaved mixed forest under initial classification

. . 2 Class

F847 Indicator 7 5 3
A4 Hg4% Dg Average DBH/cm 19.5 £5.9a 16.5+4.7 b 20.5+5.8 a
447 hm Mean height/m 17.1£2.5 a 16.0+2.4 b 18.0£2.6 a
;%4 ht Dominant height/m 20.0+2.0 a 19.5+2.1b 20.4 2.4 a
:#4% dt Dominant DBH/cm 35.4+7.8 ab 33.9+9.3 b 39.1+11.4 a
BAL TE AR NV Number of trees per unit area/ (# + hm ~2) 1 008 +567 b 1259 +503 a 881 +414 b
BA( 7T AR 5 T T B BA Basal area per unite area/(m? + hm~?) 25.0+8.7 a 25.1+10.0 a 27.0+13.9 a
A AL E RS V Volume per unite area/(m® + hm ~?) 182.1£70.9a 179.8 +86.3 a 189.2+121.8 a
B TR ARAE FE AR KRS mortN Number of dead trees per unit area/ (# - hm=2) 88 +96 ab 109 £82 a 29 +25 b
HFE A4 4% mortDg Average diameter breast height of dead trees/cm 2.2+4.1a 1.6+1.93 a 1.3+1.7 a
BA TR AR HE A 6 125 7 17T B mortBA Basal area of dead trees per unite area/(m? - hm ~2) 16.5+32.2 a 11.7+16.1 a 12.0+£19.2 a
B AU FE AR X mortV Volume of deadtrees per unite area/(m® + hm~?) 16.0+9.2 a 13.3+8.2 a 20.4£22.2 a
FEJH -1 4t K &t Viszl The periodical average pure growth/(m® « hm =2 - a=!) 0.61 £5.35 a 0.18+8.98a -4.73+14.39 a

T R AP RUEN IO = AR AT AR/ NS PR R 257 B 3% (P <0.05) .

Note: The values in the table are mean and standard error; different lowercase letters at the same row indicate significant differences (P <0.05).
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Determining the Development Stage of Natural Spruce-fir-broadleaved
Mixed Forest Based on TWINSPAN

ZHOU Meng-li' , LEI Xiang-dong' , GUO Hong', DUAN Guang-shuang” , YAN Xiao-wang’

(1. Research Institute of Forest Resource Information Techniques, Beijing 100091, China; 2. Xinyang Normal University, Xinyang 464000,
Henan, China; 3. Jilin Forestry Survey and Planning Institute, Changchun 130022, Jilin, China)

Abstract: [ Objective ] The study aims at determining the development stages of natural spruce-fir and broad-
leaved mixed forest so as to provide theoretical basis and technical support for its management according to stage.
[ Method | One hundred and seventy-two permanent sample plots of spruce-fir-broadleaved mixed forest in Jilin
Province were selected for initial classification based on the TWINSPAN two-way indicator species quantitative
classification analysis techniques. The growth, species diversity and stand structure of spruce-fir mixed forest
were compared and analyzed to determine the development stage. [ Result] The result indicated that the spruce-
fir-broadleaved mixed forests could be divided into three groups ( group 1: spruce-birch mixed forest; group 2.
fir-softwood-broadleaved mixed forest; group 3: Korean pine-spruce-hardwood-broadleaved mixed forest) by
TWINSPAN. In general, the diameter of all stands showed an inversed J-shape distribution. The height structure
development of stand showed a trends related with tree species characteristics. There were differences in stand
factors and periodic annual increment among these groups. The stand average diameter, mean height, dominant
height, dominant diameter and volume all ranked by ascending order as group 2, group 1 and group 3 ; the peri-
odic annual increment ranked by ascending order as group 3, group 2 and group 1. The species richness ranked
by descending order as group 2, group 3 and group 1. The species dominance of groups 2 and 3 were lower than
that of the group 1. [ Conclusion]| According to the above classification and characteristics analysis, the devel-
opment stage of spruce-fir-broadleaved mixed forest was determined as fir-softwood-broadleaved mixed forest,
spruce-birch mixed forest, Korean pine-spruce-hard-broadleaved mixed forest. This method might be suitable for
other natural forests.

Keywords: natural spruce-fir-broadleaved mixed forest; development stage; TWINSPAN classification
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