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Preface

Spruce forest is an important component of boreal vegetation and
subalpine coniferous forests, and is widely distributed in mid to high latitude
zone of the northern hemisphere. Chinese spruce forest belongs to the
cold-temperate coniferous forest and is distributed in subalpine and alpine
zones of the northeast, north, northwest, southwest of Chinese mainland and
Taiwan. Spruce forest in China is an important component of vegetation
vertical spectrum and has an important function to maintain the ecological
balance and environmental protection. In addition, spruce forest is of great
significance for the protection of national ecological safety, biodiversity
conservation, and economic construction,

For nearly half a century, Chinese spruce forests have been described in
all kinds of vegetation documents. For example, community characteristics at
the alliance level were recorded in Vegetation of China (1980) and China
Vegetation and Its Geographical Pattern (2007). Descriptions of some spruce
alliances at the levels of association and association group have been seen in
local vegetation monographs. However, previous works on community
classification, nomenclature and description were lack of unified and
systematic scheme, and moreover, less verified by detailed sample data. While
the descriptions and records of vegetation in Europe, America, Japan, Russia
and other countries have entered the stage of quantification and digitization,
quantitative description and database construction of Chinese vegetation need
to be strengthened. In this work, I aimed to quantitatively describe geographic
distribution, habitat characteristics, community types, community structure
and composition of spruce forest in China by referring sampling data, and
establish the corresponding database.

In 2008 when. the State Key Laboratory of Vegetation and
Environmental Change was established, the compilation of Vegegraphy of
China and Vegetation Map was listed as one of the key research directions

in the laboratory, and Spruce Forest of China was among the first few
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volumes to start. My work was started with a collection of the relevant literature of spruce
forest in an all-round way and I tried to obtain the main data supporting the monograph from
the existing achievements. | later found that although the the pieces of literature have
accumulated a lot of achievements, as the core data describing vegetation, i. e., quadrat data,
are lacking for most works of literature. In addition, data for plant growth form and ecological
habits of understory plant in our previous investigation and collected samples are also very
limited. Had it not been observed in situ, these data are difficult to obtain depending on the
species information. The data we compiled at that time clearly cannot meet the requirements
of the description of community characteristics. At this point, | realized that the difficulty and
intensity of the work were beyond our original expectation. The workload of the field
supplementary investigation was enormous, and the main efforts needed to be put into
practice. Therefore, we had conducted field survey for 6 years from 2011 to 2016, obtained a
total of more than 250 samples and nearly ten thousand pictures that reflect the community
physiognomy. structure and plant species characteristics, wrote field notes of nearly one
hundred thousand words. The space range of our field supplementary survey covered all the
distribution area of Chinese natural spruce forest. Many scholars and graduate students have
participated in the field investigation, including He Li, Weikang Zhang, Xing Bai, Miao Ma,
Zhi Ma, Hongchun Wang, Haiwei Zhao, Mingzhu Zheng, Huaidong Li, Qinghui Li. Xifu Lai,
Xuejun Xiao, Jianyong Wang, Yonghong Yang, Huwei Ren, Xuelong Zhang, Rongxin Wang,
Xuexiang Chang and Yun Niu, etc.

A project named “Compilation of Vegegraphy of China”, which was funded by the
Ministry of Science and Technology, was launched in 2014. As a participator of this project,
had the chance to access the vegetation database owned by many individual scientists who
participated this project. Thanks for their generosity, the basic database of the spruce forest was
greatly enriched. For example, as a leading scientist of this project, Prof. Jingyun Fang and
Zhiyao Tang and their team in Peking University have provided about 200 samples surveyed in
the northwest, northeast, north and southwest China. In addition, data sampled in Sichuan were
partly provided by Prof. Lijiang Zhou from Sichuan Forestry Research Institute, Prof. Weikai
Bao from Chengdu Inseieute of Biology, Chinese Academy of Sciences, and Prof. Guozhen
Shen from Institute of Botany(CAS); Prof. Qinggui Wang from Heilongjiang University
provided data sampled in northeast China; Prof. Tze-Ying Chen from Ilan University and Dr.
Tiancai Chen from Donghua University have provided data sampled in Taiwan. Prof. Yun
Zhang from Institute of Botany, CAS, has provided paleobotanical data of spruce.

In our discussions about the scheme and content, I have been much helped and encouraged
by Academician Xinshi Zhang and Jingyun Fang, and by Prof. Keping Ma, Changfu Xie, Ke Guo,
Zonggiang Xie, Zhiyao Tang, Xianming Gao, Tze-Ying Chen, Lijiang Zhou and Qinggui Wang.
The advances of this book were once orally presented in several forums and meetings on the topic
of vegetation and biodiversity held in Beijing(three times), Xiamen(one time) and Taipei(one

time), and the content and schemes were greatly improved and amended with the comments by
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many scientists. In the publication stage, editors from Science Press have done a lot of effort in
manuscript editing and publishing process.

State Key Laboratory of Vegetation and Environmental Change provided the start-up
funding. This work has been partly funded by Basic Foundation of Ministry of Science and
Technology (2015FY210200), National Natural Science Foundation (41571045, 30870398).

This work began in 2009, with a contract from the State Key Laboratory of Vegetation
and Environmental Change, took nine years for detailed survey, analysis, and writing of 15
alliances, 75 association groups and 132 associations of Chinese spruce forest, and come to
the end in 2017. Here, I would like to express my gratitude to all the experts, scholars,
colleagues and graduate students, as well as many friends who have helped me in the field
survey without mentioning their names.

Due to my limited knowledge and samples, inadequacies in the book can hardly be

avoided. Please don’t hesitate to contact me if you have any comments on this book.

Guo-Hong Wang
September, 2017
State Key Laboratory of Vegetation and Environmental Change
Institute of Botany, Chinese Academy of Sciences
Beijing, 100093
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Figure 1.1  Distribution of spruce forest worldwide
PR KU Flora of North America (www.eFloras.org), {8 AR ICHIERIBLIE 12 1 000 000) |, Spribille and Chytry, 2002
Data sources: Flora of North America (www.eFloras.org), Vegetation Map of the People s Republic of China 1 .1 000 000,
Spribille and Chytry, 2002
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1.1 #h # 5 Af

AR B 23 A1 DX R LT 1 b Y- 3K 43 B % v 4 25 b DX fefi b X ek o 70 A
[X 2% (1] [ b FE A o %5 5 0 RO KBl 2 5°E~155°E, 7Ed6 36 KRl 165°W~53°W; #ifi)
5 FELE BRIV KB A2 22°N~70°N, 7EJb 3 KR/ 32°N~70°N (& 1.1).

FERR K RERALSE KB, Mo A X AL S HE N IR Bl W o 6 db 5 by 557 b
RN G, AWM, M EECER: 78R AF HhEc7r b B A %4 . filan,
15 i LB FE R 204 67°N 4b i Fe B At , BRI =42 (Picea abies) AR AN 153 F
B (Hornberg etal., 1999). Eb3EKEE 133°30'W (i, B =42 (Picea mariana) M5
HIFACH B A T IR 68°40'N, {EAbFthaty, BEET M MAR B (e mre e, B
I MMA% 4 (Alan and Bliss, 1980). E#&Z Hiva AW /R 28l b, AL bR
A S1°10'N. 87°50'E, #F#k 1000 m &l miAREIAR I BB, AMARIINTE ]34 | m (Tatyana
and Ted, 1995).

Zdl THU SR AT S T E s AS AR 2 A1 X (1) R S AE A [R] 1) X s ] 22 ) B K. A
BRI, BRI A2 4K A IIAE 419N ~42°N, HI A S AL o 48 o Jesi— 2k, 760,
AR A AE R e i s 7R B8 KB, Hopg SH7E 32°N~40°N (Spribille and
Chytry, 2002).

LEALEER ZAZ MR X N, BL 50°N~55°N Zh 2k 0 5, LRI S80E Tk sk (38
TR B A, AR A Ll AR A X, 38 1 5 PRAEAN [ 6 DX Ta] £ 25 57

23 A2 PRI T 20 A V0 TR A AR RRE R B S 2 P S b e o AT ) B S
BRIFEAE L, JEiT Google Earth $ 7 HbER RAIR1T T WKW KB 424K 623 ANFE i iy i
ApbEE, xR IR SRR RMT TS (B 1.2). R EIR, 1E 22°N~69°N,
Bl 26 LR 3E n, ZAZAR IR b OB S R (e AN IR £k BE TG P, BRI e FE AN )
K& iy PR AR LR, i ey PRASIR 5 /b Billn, fF 22°N~32°N, 32°N~
42°N. 42°N~52°N, 52°N~62°N Fll 62°N~69°N, HH&FEIIRE 2> At 147~105 v/ (°).
102~80m/ (°), 78~64m/ (°), 64~54m/ (°) Fl 53~48 m/ (°). {EILIEPT [ f7 Y
ik CAppalachian Mountains), 1113z 428K 3 B3 A fE 35°N~49°N, I 5 7p A7 1)
ENBR AR A v AR B AR SR N, R B PR SRR R
P MEEAN FMRA 1680 m (35°N) fF% 150 m (49°N), FEEMEEZ A 109 m/ (°);
PR 1480 m (44°N) [F4 550 m (55°N), FEEEEL A 85 m/ (°); AKX T FEiE
JELE 54~230m/ (°) (Cogbill and White, 1991).

KK P 2 A2 7 AL AR 18] PN 3 A2 K AE R 350~400 m (9285, 7R (60°N)
HAERE TR 1000 m, 76 S (42°N) ALk 2100 m (Boratynska, 1998).
FEHR 2 B ML X, Qe v [ 7 a3 XA T L Bk X, 25 A2 MK T B R AE 2200~4600 m;
EEERIR gLk, & ZAZHIEH A 1E 2000~3100 m; F HAAM & H A4
KWW E i =AM, EE A0 FBRIL 2500 m (Franklin etal., 1979).



