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附录1  九龙山中山常绿阔叶林30 ha动态监测样地不同垂直层次重要值(%)最高的前五种木本植物 
Appendix 1  Top five woody species with the highest importance values (IV) across different vertical layers in the Jiulongshan 30-ha mid-montane evergreen broadleaf forest dynamics plot 
垂直分层结构 
Vertical stratification 

物种名 
Species name 

独立个体数 
No. of individuals 

平均胸径 
Mean DBH (cm) 

胸高断面积 
Basal area (m2) 

萌枝数 
No. of sprouts 

分枝数 
No. of ramifications 

重要值 
IV (%) 

乔木层 
Canopy layer 

木荷 Schima superba 5,028  19.25  167.90  602  327  16.27  
黄山松 Pinus taiwanensis 3,833  24.44  195.15  8  58  15.02  
多脉青冈 Cyclobalanopsis multinervis 3,333  16.24  82.01  249  200  10.37  
褐叶青冈 Cyclobalanopsis stewardiana 1,840  23.46  93.17  322  187  8.25  
硬斗石栎 Lithocarpus hancei 1,494  17.19  39.23  139  39  5.36  

亚乔木层 
Sub-canopy layer 

猴头杜鹃 Rhododendron simiarum 15,007 9.74  128.37  5,362  4,085  25.76  
麂角杜鹃 Rhododendron latoucheae 8,975 6.21  29.84  2,948  952  11.29  
浙江红山茶 Camellia chekiangoleosa 3,390 6.38  12.03  286  88  5.49  
华东山柳 Clethra barbinervis 3,219 7.79  17.02  1,041  192  5.48  
多脉青冈 Cyclobalanopsis multinervis 2,258 8.84  17.13  857  397  5.32  

灌木层 
Shrub layer 

麂角杜鹃 Rhododendron latoucheae 17,070 3.80  22.75  6,079  6,348  13.44  

猴头杜鹃 Rhododendron simiarum 10,898 4.58  24.58  2,209  11,913  11.74  
浙江红山茶 Camellia chekiangoleosa 13,260 3.17  13.30  6,035  5,678  9.67  
尖连蕊茶 Camellia cuspidata 9,766 3.08  9.31  4,260  4,729  7.09  
岩柃 Eurya saxicola 7,265 3.63  8.97 4,160  2,462  6.03  
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附录2  九龙山中山常绿阔叶林30 ha动态监测样地各垂直层次物种组成 
Appendix 2  Species composition across vertical layers in the Jiulongshan 30-ha mid-montane evergreen broadleaf forest dynamics 
plot 
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附录3  基于多元回归树的九龙山中山常绿阔叶林30 ha动态监测样地20 m × 20 m样方尺度生境分类结果及稀有种空间分布。

不同颜色圆点表示不同稀有种的分布位置。 
Appendix 3  Habitat classification of 20 m quadrats and spatial distribution of rare species in the Jiulongshan 30-ha mid-montane 
evergreen broadleaf forest dynamics plot based on multivariate regression trees. Circles with different colors represent different species. 
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附录4  九龙山中山常绿阔叶林30 ha动态监测样地的生境类型多元回归树划分结果及各生境类型内稀有种个体密度(株/ha)。
图中“TP”表示总磷; “ANa”表示有效钠; “Slope”表示坡度; “Northness”表示坡向的余弦值。 
Appendix 4   Habitat classification based on multivariate regression tree in the Jiulongshan 30-ha mid-montane evergreen broadleaf 
forest dynamics plot and rare species stem density within each habitat type (stems/ha). In the figure, TP denotes total phosphorus; ANa 
denotes available sodium; Slope denotes slope gradient; and Northness denotes the cosine of aspect, i.e., cos(aspect). 



孔旗威, 王云泉, 余水生, 毛志斌, 刘菊莲, 卞玉宣, 廖建伟, 刘立斌, 周文婕, 巫东豪, 陈建华, 杨冬梅, 倪健, 于明坚 (2026) 浙江九龙山中山常绿阔叶林 30 ha 动态监测样地物种组成和群落结构. 生物多样性, 34, 26022. 
https://www.biodiversity-science.net/CN/10.17520/biods.2026022. 

 

附录5  九龙山中山常绿阔叶林30 ha动态监测样地重要值 ≥ 1%的优势物种组成(DBH ≥ 10 cm) 
Appendix 5  Dominant species composition with importance value (IV) ≥ 1% in the Jiulongshan 30-ha mid-montane evergreen broadleaf forest dynamics plot (DBH ≥ 10 cm) 
物种名 
Species name 

独立个体数 
No. of individuals 

平均胸径 
Mean DBH (cm) 

胸高断面积 
Basal area (m2) 

萌枝数 
No. of sprouts 

分枝数 
No. of ramifications 

重要值 
IV (%) 

猴头杜鹃 Rhododendron simiarum 8,230  13.39  122.35  940  2,938  14.03  
木荷 Schima superba 5,460  19.16  178.54  584  298  13.80  
黄山松 Pinus taiwanensis 4,229  23.61  203.12  9  63  12.76  
多脉青冈 Cyclobalanopsis multinervis 3,575  16.93  91.61  311  267  9.01  
褐叶青冈 Cyclobalanopsis stewardiana 2,116  22.78  100.78  436  268  7.32  
硬斗石栎 Lithocarpus hancei 1,492  17.66  40.50  137  39  4.43  
华东山柳 Clethra barbinervis 1,188  12.20  14.31  116  34  3.14  
石灰花楸 Sorbus folgneri 878  13.93  14.28  59  16  2.53  
秀丽槭 Acer elegantulum 594  17.77  16.22  35  15  2.42  
杉木 Cunninghamia lanceolata 542  25.96  32.26  17  7  1.92  
麂角杜鹃 Rhododendron latoucheae 504  11.59  5.48  34  25  1.69  
三桠乌药 Lindera obtusiloba  331  14.17  5.53  27  9  1.28  
黄山木兰 Magnolia cylindrica 223  23.88  11.30  37  8  1.27  
披针叶茴香 Illicium lanceolatum 402  12.98  5.51  16  5  1.26  
雷公鹅耳枥 Carpinus viminea 260  19.08  8.25  16  6  1.14  
短尾石栎 Lithocarpus brevicaudatus 297  19.36  9.70  22  3  1.13  
浙江红山茶 Camellia chekiangoleosa 282  11.77  3.17  28  21  1.12  
具柄冬青 Ilex pedunculosa 226  14.77  4.14  60  16  1.01  

  



孔旗威, 王云泉, 余水生, 毛志斌, 刘菊莲, 卞玉宣, 廖建伟, 刘立斌, 周文婕, 巫东豪, 陈建华, 杨冬梅, 倪健, 于明坚 (2026) 浙江九龙山中山常绿阔叶林 30 ha 动态监测样地物种组成和群落结构. 生物多样性, 34, 26022. 
https://www.biodiversity-science.net/CN/10.17520/biods.2026022. 

 

附录6  九龙山中山常绿阔叶林30 ha动态监测样地与其他亚热带森林动态监测样地特征的比较 
Appendix 6   Comparison of characteristics between the Jiulongshan 30-ha mid-montane evergreen broadleaf forest dynamics plot and other subtropical forest dynamics plots 
样地名称 
Name of plot 

经纬度 
Longitude, 
Latitude 

海拔范围 
Elevation range (m) 

年平均气温 
Mean annual 
air 
temperature 
(℃) 

年降水 
Annual 
precipitation 
(mm) 

样地面积 
Area of plot 
(ha) 

物种数量 
No. of species 

稀有种数量/
比例 
No. and 
percentage 
of rare 
species 

落叶树种数量/
比例 
No. and 
percentage of 
deciduous tree 
species 

每公顷个体

数量 
Individuals 
per ha 

植被类型 
Vegetation 
type 

数据来源 
Reference 

九龙山 
Jiulongshan 

118.87° E, 28.34° N 1,391–1,682 16.2 1,856 30 201 103/51.2% 99/49.3% 5,984 EB 本研究 

古田山 
Gutianshan 

121.86° E, 29.99° N 446–715 15.3 1,964 24 159 59/37.1% 79/49.7% 5,863 EB 祝燕等, 
2008 

天童山 
Tiantongshan 

118.12° E, 29.28° N 304–603 16.2 1,375 20 152 55/36.2% 69/42.8% 4,730 EB 杨庆松等, 
2011 

百山祖 
Baishanzu 

119.07° E, 27.68° N 1,437–1,660 12.8 2,342 25 163 58/35.6% 73/44.8% 8,422 EB 刘啸林等, 
2024 

乌岩岭 
Wuyanling 

119.67° E, 27.70° N 869–1,144 14.0 2,196 9 200 59/29.5% 75/37.5% 7,933 EB 仲磊等, 
2015 

车八岭 
Chebaling 

114.25° E, 24.72° N 429–560 19.6 1,468 20 230 101/43.9% – 4,275 EB 吴智宏等, 
2021 

八大公山 
Badagongshan 

110.09° E, 29.78° N 1,355–1,456 11.5 2,105 25 232 103/44.4% 139/59.9% 7,463 EDB 秦运芝等, 
2018 

哀牢山 
Ailaoshan 

101.03° E, 24.53° N 2,472–2,628 11.3 1,778 20 104 49/47.1% 23/22.8% 2,208 EB 温韩东等, 
2018 

神农架 
Shennongjia 

110.4° E, 31.4° N 1,824–2,158 12.0 – 25 149 44/29.5% 121/81.2% 2,442 DB 魏嘉欣等, 
2024 

鼎湖山 
Dinghushan 

112.51° E, 23.19° N 230–470 20.9 1,985 20 210 110/52.4% – 3,580 EB 叶万辉等, 
2008 

木林子 
Mulinzi 

109.98° E, 29.92° N 平均 1,700 15.5 1,700–1,900 15 228 116/50.9% – 5,613 EDB 姚兰等, 
2016 

木林子样地和鼎湖山样地的经纬度分别为木林子国家级自然保护区和鼎湖山国家级自然保护区的经纬度。“EB”代表常绿阔叶林; “EDB”代表常绿与落叶阔叶混交

林; “DB”代表落叶阔叶林。 
The geographic coordinates of the Mulinzi and Dinghushan forest dynamics plots are based on those of the Mulinzi and Dinghushan national nature reserves, respectively. 
“EB” stands for evergreen broadleaf forest; “EDB” stands for evergreen and deciduous broadleaf mixed forest; and “DB” stands for deciduous broadleaf forest. 



孔旗威, 王云泉, 余水生, 毛志斌, 刘菊莲, 卞玉宣, 廖建伟, 刘立斌, 周文婕, 巫东豪, 陈建华, 杨冬梅, 倪健, 于明坚 (2026) 浙江九龙山中山常绿

阔叶林 30 ha 动态监测样地物种组成和群落结构. 生物多样性, 34, 26022. https://www.biodiversity-science.net/CN/10.17520/biods.2026022. 

 

参考文献 

Liu XL, Wu YG, Zhang MH, Chen XR, Zhu ZC, Chen DY, Dong S, Li BH, Ding BY, Liu Y (2024) 
Community composition and structure of a 25-ha forest dynamics plot of subtropical forest in 
Baishanzu, Zhejiang Province. Biodiversity Science, 32, 23294. (in Chinese with English abstract) [刘啸林, 
吴友贵, 张敏华, 陈小荣, 朱志成, 陈定云, 董舒, 李步杭, 丁炳扬, 刘宇 (2024) 浙江百山祖25 ha亚
热带森林动态监测样地群落组成与结构特征. 生物多样性, 32, 23294.] 

Qin YZ, Zhang JX, Liu JM, Liu MT, Wan D, Wu H, Zhou Y, Meng HJ, Xiao ZQ, Huang HD, Xu YZ, 
Lu ZJ, Qiao XJ, Jiang MX (2018) Community composition and spatial structure in the Badagongshan 25-
ha forest dynamics plot in Hunan Province. Biodiversity Science, 26, 1016–1022. (in Chinese with English 
abstract) [秦运芝, 张佳鑫, 刘检明, 刘梦婷, 万丹, 吴浩, 周阳, 孟红杰, 肖之强, 黄汉东, 徐耀粘, 卢
志军, 乔秀娟, 江明喜 (2018) 湖南八大公山25 ha常绿落叶阔叶混交林动态监测样地群落组成与空

间结构. 生物多样性, 26, 1016–1022.] 
Wei JX, Jiang ZG, Yang LS, Xiong HH, Jin JJ, Luo FL, Li JH, Wu H, Xu YZ, Qiao XJ, Wei XZ, Yao H, Yu HL, 

Yang JY, Jiang MX (2024) Community composition and structure in a 25-ha mid-subtropical mountain 
deciduous broad-leaved forest dynamics plot in Shennongjia, Hubei, China. Biodiversity Science, 32, 23338. 
(in Chinese with English abstract) [魏嘉欣, 姜治国, 杨林森, 熊欢欢, 金胶胶, 罗方林, 李杰华, 吴浩, 
徐耀粘, 乔秀娟, 魏新增, 姚辉, 余辉亮, 杨敬元, 江明喜 (2024) 湖北神农架中亚热带山地落叶阔叶

林25 ha动态监测样地群落物种组成与结构特征. 生物多样性, 32, 23338.] 
Wen HD, Lin LX, Yang J, Hu YH, Cao M, Liu YH, Lu ZY, Xie YN (2018) Species composition and 

community structure of a 20 hm2 plot of mid-mountain moist evergreen broad-leaved forest on the Mts. 
Ailaoshan, Yunnan Province, China. Chinese Journal of Plant Ecology, 42, 419–429. (in Chinese with English 
abstract) [温韩东, 林露湘, 杨洁, 胡跃华, 曹敏, 刘玉洪, 鲁志云, 谢有能 (2018) 云南哀牢山中山湿

性常绿阔叶林20 hm2动态样地的物种组成与群落结构. 植物生态学报, 42, 419–429.] 
Wu ZH, Wang Z, Luan FC, Shu ZF, Li BH (2021) Community composition and floral characteristics 

of the Chebaling 20 hm2 forest dynamic plot in a mid-subtropical evergreen broad-leaved forest. Forestry and 
Environmental Science, 37, 86–91. (in Chinese with English abstract) [吴智宏, 王梓, 栾福臣, 束祖飞, 李
步杭 (2021) 车八岭20 hm2中亚热带常绿阔叶林监测样地群落物种组成和区系特征. 林业与环境科学, 
37, 86–91.] 

Yang QS, Ma ZP, Xie YB, Zhang ZG, Wang ZH, Liu HM, Li P, Zhang N, Wang DL, Yang HB, Fang XF, Yan ER, 
Wang XH (2011) Community structure and species composition of an evergreen broad-leaved forest in 
Tiantong’s 20-ha dynamic plot, Zhejiang Province, eastern China. Biodiversity Science, 19, 215–223. (in 
Chinese with English abstract) [杨庆松, 马遵平, 谢玉彬, 张志国, 王樟华, 刘何铭, 李萍, 张娜, 王达

力, 杨海波, 方晓峰, 阎恩荣, 王希华 (2011) 浙江天童20 ha常绿阔叶林动态监测样地的群落特征. 
生物多样性, 19, 215–223.] 

Yao L, Cui GF, Yi YM, Huang YT, Feng G, Liu JC, Ai XR (2016) Species diversity of woody plants 
in Mulinzi Nature Reserve of Hubei Province. Scientia Silvae Sinicae, 52(1), 1–9. (in Chinese with English 
abstract) [姚兰, 崔国发, 易咏梅, 黄永涛, 冯广, 刘峻城, 艾训儒 (2016) 湖北木林子保护区大样地的

木本植物多样性. 林业科学, 52(1), 1–9.] 
Ye WH, Cao HL, Huang ZL, Lian JY, Wang ZG, Li L, Wei SG, Wang ZM (2008) Community structure 

of a 20 hm2 lower subtropical evergreen broadleaved forest plot in Dinghushan, China. Chinese 
Journal of Plant Ecology, 32, 274–286. (in Chinese with English abstract) [叶万辉, 曹洪麟, 黄忠良, 练琚



孔旗威, 王云泉, 余水生, 毛志斌, 刘菊莲, 卞玉宣, 廖建伟, 刘立斌, 周文婕, 巫东豪, 陈建华, 杨冬梅, 倪健, 于明坚 (2026) 浙江九龙山中山常绿

阔叶林 30 ha 动态监测样地物种组成和群落结构. 生物多样性, 34, 26022. https://www.biodiversity-science.net/CN/10.17520/biods.2026022. 

 

愉, 王志高, 李林, 魏识广, 王章明 (2008) 鼎湖山南亚热带常绿阔叶林20公顷样地群落特征研究. 植
物生态学报, 32, 274–286.] 

Zhong L, Chang-Yang CH, Lu P, Gu XP, Lei ZP, Cai YB, Zheng FD, Sun IF, Yu MJ (2015) 
Community structure and species composition of the secondary evergreen broad-leaved forest: 
The analyses for a 9-ha forest dynamics plot in Wuyanling Nature Reserve, Zhejiang Province, East China. 
Biodiversity Science, 23, 619–629. (in Chinese with English abstract) [仲磊, 张杨家豪, 卢品, 顾雪萍, 雷
祖培, 蔡延奔, 郑方东, 孙义方, 于明坚 (2015) 次生常绿阔叶林的群落结构与物种组成: 基于浙江

乌岩岭9 ha森林动态样地. 生物多样性, 23, 619–629.] 
Zhu Y, Zhao GF, Zhang LW, Shen GC, Mi XC, Ren HB, Yu MJ, Chen JH, Chen SW, Fang T, Ma KP 

(2008) Community composition and structure of Gutianshan Forest Dynamic Plot in a mid-subtropical 
evergreen broad-leaved forest, East China. Chinese Journal of Plant Ecology, 32, 262–273. (in Chinese with 
English abstract) [祝燕, 赵谷风, 张俪文, 沈国春, 米湘成, 任海保, 于明坚, 陈建华, 陈声文, 方腾, 
马克平 (2008) 古田山中亚热带常绿阔叶林动态监测样地——群落组成与结构. 植物生态学报, 32, 
262–273.] 

 


