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Abstract: A plant community is an assemblage of plant populations that live in certain area, and interact with
and adapt to one another in the context of long-term environmental changes. Plant communities maintain
global ecosystem functions, and provide food and habitats for animals and other organisms. Plant communi-
ties also provide primary resources for human survival and development, and are therefore indispensable to
human societies. China is among the countries with the most diverse plant communities in the world. How-
ever, no systematic national inventory has been conducted for Chinese plant communities. This fact obstructs
exploitation and protection of China’s plant resources, and also hampers the development of the fields of
Chinese ecology and geography. There is an urgent need to survey Chinese plant communities using consis-
tent methods and protocols. In this paper, we review major concepts in plant community ecology, and pro-
pose a framework for developing plant community inventories based on recent progress in community ecol-
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ogy and our own experience with long-term field surveys. Our framework provides protocols for site selec-
tion and plot design, items to be measured in a plot, and measurements of functional traits of dominant spe-
cies. We also review protocols for field surveys of large, long-term plots. The protocols proposed in this pa-
per are expected to be a base for standardizing methodology for inventory of Chinese plant communities.

Key words: plant community, plot design, community attribute, importance of species, ecological traits
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Fig. 2 Systematic sampling sites for plant community inventory in the North China and the adjacent areas. The background shows
the distribution of vegetation based on the Vegetation Atlas of China (1:1,000,000) (Hou, 2001).
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Fig. 3 Illustration of vertical structure of the forest comm-
unity (from Lin, 1990). The plot is located at Erliping, Cuian
County, Fujian, at an altitude of 770 m above sea level. The
species are: 1, Castanopsis eyrei; 2, Cyclobalanopsis glauca; 3,
Lithocarpus harlandii; 4, Photinia glabra; 5, Symplocos
confusa, 6, Rhododendron latoucheae; 7, R. ovatum; 8,
Lasianthus chinensis; 9, Oligostachyum oedogonatum; 10,
Eurya nitida; 11, Hicriopteris chinensis.

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved.
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Fig. 4 Plot setting and quadrate coding for forest communi-
ties. The 20 m x 30 m plot is composed of six quadrates (A—F),
each with an area of 10 mx10 m. The shadowed quadrates (S1
and S2) were selected for shrub layer investigation, and sub-
plots (H1-5) were selected for herbaceous layer investigation.
A buffering zone of 10-20 m at each side of the plot is neces-
sary to keep the plot away from apparent human activities.



540 4 ¥ % ¥ ¥ Biodiversity Science

$17 %5

Bs5 MENEMERHE
Fig. 5 Positions for measuring diameter at breast height
(DBH) in different situations
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Be wWEMERXBIRK
Fig. 6 A photo illustrating measurement of tree height in the
field
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Fig. 7 Plot setting of shrub (grassland) communities. Five
subplots (H1-5) were selected within each 10 m x10 m plot. A
buffering zone of 10 m at each side of the plot is necessary to
keep the plot away from apparent human activities. For shrubs,
whole plot (10 m x 10 m) should be investigated, and for
grasslands, five subplots will be investigated.
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S HEMAESYSEGNEET . TH R,
CLTy e & M oA JE Ak (R < Dy Re 2 AR PR LL i 2 AR
BHORE e WA ) M RS R AT ) g (Petchey e al.,
2004; De Deyn et al., 2008), Kt e fE4 it AE 74&
JE Aoy L, AR YE DhReE M AR R T A £
FEVERIThRE, LA TINAR D) 0F A R4 BRAZ A, 1R ol iy,
VR AR AN EERETT .

AR, Y EER RN X I 3K, A
[F S B RN e R A I AT T R RE . i,
Wright 57(2004) 2 - 4x B ML A1 75 A 5T
2,500 4% FhAE A i PRI 255 o0 A, W) T X e )
e JEB P B) 3 3 A7 A R AH DGR, R I BA B0 i Ty g
MIREMR AT A R, $2H T 25271 R (leaf eco-
nomics spectrum)FIES o A g 1 ] IR AH oK
R, AMUAAHEEBE AR, 1 H S Y RIS
N PR (trade-off) F <(He et al., 2009). it I
FURH, AW RN 1 AR 285 S 1t R I SR AR T R
f(Moles et al., 2005; Chave et al., 2009).
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LA M DI RERF IS4

ARAEY B IERIE, H s ECa A LB Rk
FIRLTE, Wi th B R A E F- W (Cornelissen et al.,
2003b) M Ak 2 vk & AE I E J7 Vi (He et al,
2006b). HR Z & I (I3 5 (Pregitzer et al., 2002)%% .

T3 g th 7 RRATHES W E R & 1 v
AR R B TR B PEREE I T E A

FABORIAA, BRI DR 2 AL & 1K A
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L —AN50 ha KA 32 % 1 56 [E Hubbell 3¢
7 (Hubbell & Foster, 1983), T 198047 & 1
Barro Colorado Island({ij #RBCI) ) Jit 4f Fhy Z= T Ak
TSI . [ 198241 RSB O A LK, WP D1 S
FXBCIFE AT R A 124y, BT BCIFEHLINITAL,
CakR T —RINPNEELR . KRR AR
TR AR S5 K B KAEY Z R AR,
117 LRI 205 AR 2 BRI K A B,
PEEE I (Hubbell, 2001, 2006). #L % T4 (Hubbell et
al., 1999; Sheil & Burslem, 2003). Fh1-# HAI#h 72
PR il(Dalling et al., 2002). F —HIF I R FPELFENE
(Condit et al., 1996, 2002)55 J7 THI B #BHC 2| 7 HE )
HESVER - BtJm, DABCUAMER, AATHE AR Hy
DG JE AL TR 30N HIARAE16-50 haff) KL K A
ARMIEA AR . DU JER, o 1 3y drpkopl o7
W > (Center for Tropical Forest Science, CTFS;
http:/ www.ctfs.si.edw/), 1R ERAHFEHLAT FTI R
S e

LR IR R S, RFEH vk, I AR
WHE RO ETE T — BRI T ik &R . BCII &
BEWIIS5FH AT, Smithsonian iy FRMAIF 5T
FTHIR. Condit T 19984 H Jix T “Tropical Forest
Census Plots: Methods and Results from Barro Colo-
rado Island, Panama and a Comparison with Other
Plots”—15, TEAMST 47 T KA BEE AT & 5.
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R3 EVMEMEMITERM. —REEEE. BEXMRNEENIEFNEEN. AR ESEHMEFEEND, -
EREMEE, F2MHERKREBES. ERET CornelissenZ(2003a). PregitzerZ(2002) L1 & HeZ(2006b)Z 34 .

Table 3 Metric units, range, minimum and suggested replications for plant trait measurements. The first and second numbers in the
minimum (and suggested) replications represent replications of individuals and organs, respectively. This table is summarized from
Cornelissen et al. (2003a), Pregitzer et al. (2002), and He et al. (2006b)

&tk I T LA Y N EER HERF 4

Traits Unit suggested Range Minimum replications Suggested replications
MR R Leaf
K/ Leaf size mm’ 1-106 5,2 10,2
M )RR Leaf thickness mm 5,2 10,2
T Leaf dry matter content mg/g 50-700 5,2 10,2
LT AL Specific leaf area mm?’/mg 2-80 5,2 10,2
M Leaf lifespan month 0.5-200 3,12 10, 12
I AN Leaf N concentration mg/g 10-60 5,2 10,2
F /P Leaf P concentration mg/g 0.5-5 5,2 10,2
A Z Maximum photosynthetic rate pmol-m s 5,2 10,2
[HLFJE Leaf stomatal water conductance mol-m s 5,2 10,2
FEJEH % Leaf transpiration mol-m s 5,2 10,2
HTEME Stem
B 7 JE R Bark thickness mm 5 10
%% Stem specific density mg/mm’ 0.4-1.2 5 10
MM L% Heartwood to sapwood area ratio unitless 5 10
WF 5% Stem height m 2100 10 25
WARHE Root
Y Root type cat. 5 10
LLARK: Specific root length m/g 10-500 5,10 10, 10
4 E 2 Fine root diameter mm 5,10 10, 10
HEVHE Tissue density mg/mm’ 5,10 10, 10
ZHHZN Fine root N concentration mg/g 5,2 10,2
Z#RP Fine root P concentration mg/g 52 10,2
23R Reproduction
FhFRK/N Seed mass mg 10°-107 3,5 10,5
fE#§J5 Dispersal mode cat. 3 3
Wik fE )] Resprouting capacity unitless 0-100 5 25

ARFWro HArHeE ELERR I AR RO 1
5 ABCIFE Hb (1) 1 AR J7 58 0 5 A (W7 HE 4, 2008;
PUHESE, 2008).

ORE M A 0 7 vE A AR . R
e A PR A B T . b T AR
ERLLVEN LA E, WRARZ 5N R AR
RN, DRIHAR SC T 2 O i 25 v (1 B 41
T AE M %(Condit, 1998).
51 K#EHiRERERF

10 hald b IR FE H— ks 4R 73 31 120 m=20
mFETT, RIERBREETT 73 1615 mx5 mif) /)
FEJ7 V8 0 BEAS 0 8 B e (A SRR HO “RE ™) K
MU 2 ) LA P 2 A MBI 2 R 7

B MARTEDS. R B TER T, DU
Hh AT A A
52 MRS LRE
521 EEMASEN

(1) FFW T MR A2 B (S 4R
150 mll i R (SO EE (), Aub o ny LR
PRI A e AR AR A . AT DU 4 )
WA R
(2) 20 mx20 mFEJ7 fRE: H TR A AL IUEH]
FasE . T AAEL, WPVCE . KIEHESE, [HELE
HERIAL B, AR T

(3) 5 mx5 mAETTIFAAE: FS AR AT 2
Frbrid, H I AER AR



5 6 3]

TIKE w4 RIS A B AR JTEAEARNE 545

R4 EYETSEUERERNESZ

Table 4 Measuring methods for ecological traits of plants

JatE Traits

W5E J77%  Measuring methods

ft R Leaf
K/ Leaf size
M )R Leaf thickness

ST
Leaf dry matter content
LEIF T A Specific leaf area

751y Leaf lifespan
I F'N Leaf N concentration

I /P Leaf P concentration
WA EEE P

KALREE Gs

TR Stem

B2 LR Bark thickness
WF# % Stem specific density

LMK % Heartwood to
sapwood area ratio

B Stem height
BARBHE Root

I Root type

LLARA Specific root length

AR H 4% Fine root diameter
MRS Tissue density

21 HN Fine root N concentration
41 HXP Fine root N concentration
2B E Reproduction
7K/ Seed mass

{452 Dispersal mode

Bt 1 Resprouting capacity

AR (WiDelta-T (Cambridge, UK), Li-Cor (Lincoln, Nebraska, USA)), Bk3##i1%

W BRI R

TN RS, Ik EE, PREF12 hCL E, B2 Ky, FREEE; 60°CHET %2272 h(380°C 42 />48 h),
TE,

AR E T FRAX (Wi Delta-T (Cambridge, UK), Li-Cor (Lincoln, Nebraska, USA). T~ HtAE60°C AL
#/b72 h(Ek80°C & /48 h), FRTE. MM AT Tk &t A

XTI M ARG BT R W T M R XS ) AR R ZE T B A&, R A& WL Cornelissen
4£(2003b

fu%ﬁﬁﬁ)wz(moo II CHNS/O Elemental Analyzer, Perkin-Elmer, Boston, MA,USA)(He et al., 2006a)2¢ 1 [
TE R

AW EEf32: (Kuo, 1996; He et al., 2008)

Li-640018 45 2006 A0, LK EI=1,500 umol/(m*s'), [CO,] = 380 ppm

Li-6400# 45 256 & I &

Li-6400# 45 256 & A I &

iz A3

PRV AL B T o i T K R R P25 s, SO RIARTR, B4R 60 C ks 2272 h (I Tk
96 h CK#T), BT, M AR B T3 L

BRI, AR, SRS AR AT AR, R oM A B E X 2 R R, MR
AR A O B JREBE L b JE FEANIA A SR A . LIRS T BRI T Dy B [T T S L 1 A R
TR O B BRASO) A = A7) b Bt

2 [l Weaver(1958) k. Cannon (1949)

BT R X o S SEEROAN, I SE O R, 3 WinRHIZOM R /30T R 4L, 60°C F 22/ 4LkE
72 h(8L80°C %2/048 h), R, NJEiTH AR

iR BE T X o TG I SEREIOAR, F H B U IE4IR FLA%

T AR, VR4 P9 252 W.Ryser (1996)

JCE A HTZ(WICHNS/O Elemental Analyzer, Perkin-Elmer, Boston, MA, USA) sl i & Pl I i %%

IS Lt (Kuo, 1996; He et al., 2008)

WFANR AR S, B MAN T, Soit Al T4H, 80°C T /b HE48 h, HEIIETE, FRE.
R PTH LA R0 AL, SR R P HES . B2 JERHIE M Comelissen®5(2003b)
WA R, 252

522 FEIERE

GPSN 5E AR 5 i (R 4K, 19 B AR ARR 22 d /N (1 4

(1) H45E20 mx20 m FEJTPIAE: -4 &b
M, IERESIE IR T VR AR A, AR LT
TG e . AR R M BEALE, E 320
mx20 mfE 7 S SE Ay, e R S AR AR A
BEZ (Rl JEF AT 51 ARARI NOOTT 4R, SEAT )G
A, WEEITWILRSE .

(2) WES mx5 m 0 ¥A420 mx20 mff)
FEJTRIG) 1645 mx5 mIfIFEsG, BEAMFEIGIESER
H“FET7(17, H1y Kbk,

(3) MBS kv R PP A Az A )
T EE BRIV A, RO N (R R R AR, JF4
S| Rl o I N S SR Iy [ i 5 DN I 51

HRETT SRR IR, TS B I 5 25 K3
fEATE;, R R X LERE SR AR AR RS AR, 3t nT LAAE
ArcGISH H Bh 2 il v Lu g R 1
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WEBAFECH TR HEAR, FFEAT e He
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ppendix 1 Records for forest plots
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fiz2 FEEHACHRE Appendix 2 Records for plot survey
fiFR2-a FFAREHER Appendix 2a. Records for trees
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fitR2-b VEARKEFTER Appendix 2b. Records for shrubs
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fitR2-c EAXREFHER Appendix 2c. Records for grasses
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