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Abstract; Discussing the functioning and stability-maintaining mechanisms of terrestrial ecosystems, the adaptations and
responses of plants to environmental changes, as well as water and nutrient use efficiency from the plant functional group
perspective has become a major research approach in ecosystem ecology. The creation and subsequent studies of the plant
functional group concept have provided an excellent research framework for investigating complex ecosystems. This paper
summarizes the latest progress in researches on Plant functional groups ( PFGs) of terrestrial ecosystems, introduces the
evolution of the PFG concept, compares and appraises established definitions and classification methods of Plant functional
groups. The relationship between PFGs and community stability, the influence of PFGs on community productivity, and the
PFG-environment dynamics are discussed in depth. The research materials reviewed in this paper shows that PFG concept

groups plant species into distinct clusters according to similarities in their functions and responses to environmental
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conditions. However, Plant functional characteristics are far from absolute and simple; therefore different definitions and
classification methods of PFGs exist. Many researchers have studied Plant functional types from different perspectives and on
varying scales. Focused on differing topics, these studies are designed to answer a wide range of scientific questions in
relation with PFGs. Having conducted numerous studies on PFGs and thus accumulated large amounts of relevant data,
researchers working on plant functional groups and related topics all over the world now need a universal, standardized , and
unequivocal research protocol. Such a protocol will allow a comprehensive integration of research projects on PFGs globally,

and can provide a significant boost to future researches on PFGs and deepen our understanding of plant functional groups.

Key Words: plant functional groups; terresirial ecosystem; net primary productivity; environment gradients; dynamic
stability

Y ZhBERY (plant functional types) & BA i E HAE YT RRAFIE I — RIVE YR 45 , BT ST BREIA5E
EhAAR LA B TE Y B YT BT TT LU R R R M IR A o xS AL A MR AR B4
Ao HYIThEeRE R R T IGBP %L i1 % GCTE (global change and terrestrial ecosystem ) $#2 i 3 i), PFTs I
PFGs J& [Fl— M , A S PFGs SRV YIS BERE .

GCTE 1 B #r2 T2 378X flit A 2% R G 45410 -5 T B Boma LA K Fili st A 75 R 48 19 728 AL X SR I i
SRYERI™ , TR s A 25 R 0o TR A M B B4 o 0 TAE R MY R TR S AR, SR PFGs T LB
B E M, EFr2BREY BRI (IGMP) % Bl iR T CEY 2 RE2EEY) (Plant Functional Types) —+ , 5 1R
KIS KT PFGs FEM B shAE RIS PR AR o A DI R T S 2 R VR 2 AR AR I PR R
RER, AR SHE RIS RAE T A AR IR,

1 #EMIhEHEXHNERER

YIRS ERE BB REERN T — R AR, RERZEZX A TF 2045,
IREREROE SO E A MR — M . ERRTAR A AR EREENE—ERR
GEit R SC LA K 5 WIRP AT AR B R — SEAE WP R R A0 E o SHEBRF ORI B BV BRI M X AR B R G
AR HLIR, T ELAT ARt B B e S R AR (£ 1),

20 42 60 LK , AL AREFHGR R Y T Z A XYFTIRE 3 L&, W0 Guilds (F£[F] {4 ) , Functional
guilds ( BREFLF] 4K ) , Structure guilds ( 5+ 3L[E]fAK ) , Response guilds ( i i 3£ [F] 44 ) , Ecological species groups
(H75FpEE) , Adaptive syndromes( fEN 554K , Strategy (X}5% ) , Functional groups( ZjEERE) , Functional type( 3
BB ) %2 L BRSTH AT guild” A1 “functional groups” KAV D RERE, Hr X B4 4% WVE > IR SR,
EARRWARE FEAR RIS, B AR, “quild” ZIEEFBET S T YRR IR 2 ELHLH , 1 “ functional
groups” S35 7 [F] B W R A ] S PR R AN 2L 8 A AL A HEATHR A, 2E TR A4S BB A A R 45 AU Zh ™ “ guild”
F1“ functional groups” &2 [F]—™[a] BRI B~ 7T , “ guild” 2 07 X 48 [7) B IR B9 A A B9 —TH , “ functional groups”
RAIGES W FRO AR AT RES RES RN EX LY FHRALBUHE, AR X &R
BG4 =38 — KR A R B RIR R A FEIXT YR AT D BB 53 265 75 — 2R MU R A% Vb Xot 4 %8 P Bl ) miel R £ 4T
4398 Hk , B AR IB AP L E IR A R, A KB IXE P03 e DAL= A8 R 3T #E— 2B R
4r. BET,AYThEEEE(plant functional groups B, plant functional types ) & K F —EAAKIE &,

2 EYIhRERERIS RIRIE R A

Y RERE I P R E L RS IR AN EZNRHE T 50 RXEREEK AN, R R&HKX
ERAEYHIK S e B RSF IR 5IME R X RV Z , B N EETIBE A B R 73 PFGs, MY ZhEE
BERIRI > — RO A LR  BEAL DD S8 S50 RIEAI A THim L KB BB ) EAES RET WA ASE, A
51 S5 THRERRI 73 T REHRF R LB T R
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Table 1 The definition, comparison and assessment of plant functional groups

e A 27 30k
Term Assessment Reference
He 1% B The life forms of plants PUEBRRI ARG (6]
FE[F % Guild BB HAEY DI RS (7]
Ft% Strategy AT TP RIE A AR SR TTAAT 4 & [12]
XF3R Strategy I T AR AE SN R PAR B T T RS [13]

B AR TR S T Y 8 BE IR 43 BE AL AR TR 4 AR Sk R

FE[F A% Guild management 1k, B R sHE R BN —&

(8]

Y3t A Functional guilds Bl ko #—S DR Y DR R P B X [91
A5 KM% Ecological strategy YR AR E TSl R R AT 026 [11]
AR HAR AR IRER G L, DU BB TR P 3h 9w RE AL i) [17]
Ecological species groups G AR H—E MR

M RERE (PFGs) 24 T IGBP [4%.0 11 %] GCTE (Global Change
and Terrestrial Ecosystem) #2H 31K

IR R LR R A A, DA R B AT RHRR R A 30 B4 W BE AL AR
EBHRETE— SRS

A& B4 Al Plant functional types [16]

T #E#¥ Functional groups [19]

Functional types (Z8EHI) Ak [14]
BRI Functional types [a] [10]
BRI Functional types [a] [18]
ﬁ%lﬁﬁ@ﬁﬁ%rﬂﬁﬁﬁ %%Tuﬁﬁ%?ﬁaﬁﬁﬁﬂﬁﬁﬁ,%%ﬁtﬂ TR TRER [21]
Plant functional types yikis

AR RLSE R R R R 73 R [ f B S S BB REHEAT T RIAM (£ 2) o WIR S KK IER Y
ST MU AR R AR RIS BEATHL D ShRE IR 43 ™ . Renée Brooks 45 FIARIFI 1 & 28 R i 58 % Saskatchewan (i
BREFER Y —) LEBBABATIRERERI S , KR FBIBRE A CO, MK AMH1E B, TiAK 409 W A CO, XAT
DAVE R oh RS B35 R ™ Grime 3EMEHISN 9 C-R-S X5 ( 324 M- T3 M-8 BTt ) ™7 ; Kelly 2R
— M1 IX [ —J& b B AR B A A5 5 Th BBAS &, 3¢ PFGs BRI MR 248 ; Skarpe 7E Kalahar 4 25 [ , &
KBS EERE T 1100 km [REHE 72 20 MBE A D, Yo 5 MRAME M T BRASE AN A 16 B -/
FRE M FHEMNOCERRSRIEIE 20 MNMEAEXT 65 ASFF FI CA ( correspondence analysis ) 43 i 11 4>
PFGs' ; Chapin Y& FIMA:ZS B % 3 B bR AR AE A0d T80 BN , SRS YRR A0 BB , AR A B , KR,
I 5 fir e LT T I S 14 37 A 4 P KR BE B HH AR IBL R AT 43 25 s Woodward F1 Cram A Yy
PFGs 76 B A R R LSRN, B SR AR 00 A A5 A S B B A AR R 43 BB 2™ s Shao 3¢ 19 M HIRE
M (plant associations ) 4K 4% 6 MEYIE A5 6 AFEE T, RAREVR f 35 B T R R Y KRB 2B
HKINRER . AR GEAR, SIRIEA SR ARYIEA N EWD K RAE AR ARG KE-SERER) 17
AR, BriES RIBAE I SE R KRE B AR E SRR TR B 6 MEYTHRERE: B A E
Wy o AR R AR | P AR R B R AR A AR AR R A s Pabl 4R T W B IR E Bk Rk, D
“TheeLhett R MR B TAEZ AL MNP (theory of ecosystems as networks) , F 5 888 S
W BAESEEWELERBITTRE) . BHEIBIH, TG G HIKE “ 388 E B R (overlapping groups)” , ¥
HE“ #7543 2 (dynamic classes)” R R A I AN“ SORRLE S AL FE A AR R B A R AL R 3R FRE 2
BERERORISY . R “ B F7 5hAH ( trophic-dynamic modules) ” YA &%, 1EL L 1 i 00 8 1k LA S A , IR
HESEMESE R RA B R, i AL RB TN A TEN —MES RSN B ERE R ; Lavorel &
JB T IR, LSRR B M 2R i T4 B MRS B G D RERE , AR AL T RE v AL B X T4 WL
SR (A — 2 P SR e AT E A MR S PR BB R R O T 8™ s Walker ¥/ 5 A2 E M
YIRRAK BB B ——E R R TS RS S & TR T MR T 5
— AN B BB — AN B O S b R R B SRR Bt o DU B 1D 1 B A 25 B B e 1 G T B R 1
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25 IBE RS , Bp 4R i LA BE RS R TR 0Y , 45 SR WA (R AR IR B T R 22 B LA B SRR AR LR E 2 B R i 4
B HESR ARSI IR T P AR SR B VR RTIT BN S RERE (£2),

=2 EUMERBRAFE
Table 2 The classification of plant functional groups

Ra s il EZ BN
Class method Assessment Reference
U & 3y B8 5 B P Measuring the importance IZM“ZIENE” Y EEN AN HBESMA" EL M ERAR [32]
of functions B WAL R BUR R E T RBA R 2 .
ZILGETH ¥k multivariate statistical method  RIT 88/R M ZEAH B2 X TR EA A B BL I BB ¥ [33]

) i . TORBAE IS A SR B R ) R S BB R 2 (A1 BE B, B A
IfREJ8 ¥k Functional attributes T B B [34]
FEYI 3T SRFEE Plant strategy theory 1B C-R-S XP5R [25]
ERSUMER E—HX R —RFEEHE N EDS S IR, X PFGs [R149 [26]
Ecological function characteristics TRIEAE
BTN EBRE BHSRUESMHR XN W BRFE AR 8L HF b i Fk [27]
Structural function characteristics B T LSRRI,
BTN EBRE BEABWMASRA FTELBRFEDX TR, FERERES (28]
Structural function characteristics AR RI A ThRERE
FEME K5 A KR Subjective experience PFGs E HRARATHEILFEN, H i RERNAESREAEESER [29]
and personal knowledge RERISTIRE, TRAEKESILRRE,
FRI T Cluster analysis BEEYR R SAEEFREER RSB [30]
EA AR R ET B AT AR R L, [23]

Terrain pattern of plant distribution

LFRR R PRGs (40 250N 2 . ORYITH AR A e 71 5 3 Tk i e O S4Rh 8 = ALY s O
IR i FLTTARS SR RIS s @WK |, IS BE R 4 R 4R A R R M ST SR B A B R B
BBE  SAFAR 5 R ER SRR R AR 2 5, B E Bk LR ERIE,

— R, B BRI S AR R B B2 Ak TS
ety REEK , SHABRER RISk A B 078 b s R
/1N, SHRBRERRI M EE Bt (1 1) I 1 383 T 3h
RERERIAMERIS R E L B LI . NATRR BERF
BERE, SHABREI 43 2558 45 AL, LA 1 7 — A
TH.

PFSTH YIS BERE R — R B AR (B 2) o B
H R AT AR R 5 IR B B R — N — T
B OB T , T 23 AR [ 00 T o L e
FIRST. HBXT TR R 38 A B AT D B it ! JUBERACH Amount of PEGs n
IR 43 A B ST A TRV B B0 AR - 3P BE B A AR A , W T
AR 5 R 1 BB
3 4R SRE R SME M THEEBHE T 5T

HAl, BN AL EUERESEE IR, MUBHES ZRE IR ROHRBD, Zhang &
Valentine % 37 4R 25 H [, 332 FH GIS % ik, IS0 T B L& B R MUY i Ae B S 2 M 2L 21,
Navarro FF9E T PHHE 7R R 02 T S 4t (R A M2 B RE S e T4 b i o, 32 S 400 40 6 YA 2
B4 AN ERAZEAE YT BB 2 AN AT RRE, R0 T BB T ol Btk o m ™
Michelle Fl 22 R BST T F2 0 AME A 2h BB REXT BEE B0 M ™) . Maina 25 T RS T HVE RIS R4 K

— i Universalitv
Bk M Particular

¥

Community

B DheEmERssmED
Fig. 1 A hierarchy of plant functional groups
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OSBRI R , T B RSB B F S 5 AN STRREE™ o Foster LI 045 BLAEAMBIINS,
MR YA B AR AE R RIS Sh BB AL, R— AR BB ™

WETRS B i B M DI REAE I FAMAE R EN VR
R B SR A £ Countand
Confirm goal and Select and Field investigation analyze
scale of study indentify plant and laboratory
functional experimentation
characters
; N TIgkRE 556 RS D RRRE
FRMHHEA PR 5 SO RS Classfy PFGs
VIR Establish -
: Analyze the
Forecast the response of dynamic model : .
tation 1 relationship
vegetation 1o between PFGs
environment change :
and surroundings

B2 HEYUSBENATRER
Fig. 2 Protocol for researching plant functional groups

EEISME BT B IAE E WA B RBIA TIRE R T AESRE AV RIS, AT
FLEE R v XE LA UL A Y D REAE S LA O AR 7S R G AR B A R B e, T EL X T R IR] B AR LA R LR
ThRe MR E MR 4RI P M A RIE R 45 0 B X T B R E T REBEN G KB RE—EHZ S NFRE
i

AR, E A SO XA Y I RERF T IR T 2 T H I SE. HK G IR E SRR T K7
BT T PO M X B SRR A S BB R R S R I P IR R A RS R X
JFREDI RN, S RGERE M (SHEEYE AN AR R) BEPLE K P45 % (A YR 21 Dh Re Rt
FBAE YRR ) T 2B, 1 7K B Re e T BB 2 b W0 b A0 D R /K F L EZ S W EAME AT
9 B RBIR T Ry BB R A S R A RS SRR A A AR R Z AR R T i
B B3 b EARIUARH 2 AR C3 A C4 A ShRE R AR W B SO IR B AR AL W DL AT T B9, S 2R 3R
B, YA FDEA R (C3.C4 F CAM) A HR S 2 A BT B , AR B D B LB 3 A S R B S A
K B EFRSE RN, BRI R 28, St T sF E AR ALREF LA B (Leymus chinensis ) 82 7E
FhER LA B B R E A G A BT AR A W B RIL S REM B P D MER B R R MM E S
AR ERMEREWENA R ZIEEE, B HX SR, BEEURT RRME, IT AR BRI EREYN
LMA(HM ) B2 aE Y S E st TH YRR S EMAS RE R XA ekl
LA P E R R BT, R RRE T A R R A B E L R MBE LMY A 5 ZFHE I, A2 R 0RE
BHETI A IR B R E IR X YIRS B R B R LA Sh B M R N B

Bl AN RS B ST D RERES T KRBT TR, B M= AA R AR AR, 724
[7] B4 3t i S A [ 9 A S R QU X L I AT S RERF O 20, A S Sh BB R iR O B BT I, D ) S e A
TEAE S RGBT REH KRS — P BT BE T 250 , B B BIA AR Y DI RERE T ST I 7R R () A A
T : O Sl Btk BT R 2 B , 6D — D BERETTH R s QBT T 7 Ik &R &+ , SHRBIE AR BUR — , 7+ r
BEAZER, TENPIRRAT RS ORI FE , MxA — 1B EBRHFIE TR @B SRR
A—  WEFRRE FE R BT RIEEAE  SHEYI D RERTE B HLE R A5 R G R SIS 75 T I BT
FHE— PR QX IBIN BRI A BE R AR, —SeBF T RET X HE— M s AT , XA S &3l T LR
HIASERE , N dk TAER—FhiR 3%,

4 EWMTRERSEE
4.1 YRR SR RERZ HR KR
TR A8 S N RE 1 T LA R AL ) Sh BB P 7 T BEAT %8 22, T AV W) S BERE R BT B8
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B, TEE—EPESHYFPIRERRNSERDERERYFR SRR R ke R IR R? BEig AL
BRI B B R 3R e R B A AR RN, R 3RTE B AR TR RN ZREREESREND)
B X WL AERTTREAE MR RER, R ER—AHENHABEEHESRAESR, BT
HORB T LURME ETTEVE R, X B R R BRRE R TR ™ X — & 23 Walker IRTFEZAME X 5%k
Walker F1 Naeem A\ R TR FIZI N RERE 1 —Fp 58k, XS X LTTRARER, IRRITTRER T —
FORBAE T LABY 11 B TR i s 5k 72 A i Sh BB 3 5k 5% . BEvE D BRI W b R &2 , A B AR fb i B A
A DAFE MR AR, ASREREUEE, SURTAMSERRANRRKRI, IEEHF
HOGXEREMERNZER) BAREER, B ATIREE etk r3 vl L35 2/ B SR A [ 1 &4 T i3
BTG A AR SR L3RS

FI7K RIE SR ARTRI IR I 3 2 2 VR 41 20a 1Y E LR ST ROBLR A , M R B K S B S D REBE R R
T, i 1A 4 B B9 A B R) AR S 1t 2 W BRI, T AR E PR3, 3945 300 (portfolio effect ) S48 1 #1340 W
(effects of statistical averaging) R YIFZHEMHRE B SREENERZ —, X 2H TEHERIN T 3%
BE, AT A7 B (INSHREREAE I B AR BRI B) MR M3 it ™, = 284 24K B (ecological
compensation ) A iy ST IR B AR AL AN TP B —Fpma BE X3 5% , 4H P R AL B BEVE o e M Y A Rl e T
REFF I AMEAE AR SR . YT RERE R A RAMEERI R E RA RN, BEXERERRESH SR
ARHEBEMER,
4.2 MYITIRERENEEE A = B

TIRERE— BN R 5 RGN ERITIRE B BN XM IR BE , TIRERE I I Ui Xt R G I AE A R R AE 8
e, BT A S RE R NI Rh SR R RIS B R SR AR BB X R R EEE 21 hRERE 4R
ERWE M AREEN EER T, ERESWARRRE AR LKA R SHYREZ
BB R BT THIR' . HEERERW, AFE K2, YT BRSO A RS 4 72 ) BriE PR FR A
A, HRER A B A B ZER . RN FEARYMZMERRAR LEAZR YHEHTEE
B3N | K R 3A B 3 T B Ry SO AR YR B, BEVE SRR MR RIS, T Sy AR R R, Bl RE =R
Fid ), RS EREEH T . AR H TRELR, XA EAMEATIEE EEER L, b THEYX TR
FIFRRIAE 2, X AN W] BB K AETERT ] b . Hooper 1 Vitousek A NFE—2E R ARG H, H AP
DHREASE AR — B , S AR R R R T BRAR &5 DRk B R EEMER

THREZ HEME N A HE 4 BTN RERE R MR B B R A B A W e 2 HE SR, R —ShRRRE T PP T B
WEH LR, XESREEAN R YR X RE S — BRI T 2 RAR K, Wilsey Al Potvin
EIMEREATHRBE S, ORISR PR A B AR R R S M B A, HEE R BRI B
Y18 A bRk MR R ST B B TR . YThRERE R R RO N B — E k8 (P Sk E) B,
FIRRBF IR LA A B TR, M R R BT FRORE, £ KR EIR S
5 HYIhEEESHRERTHHEXER

YA RFERAHRNAE, BEERERRIERREN SIRMOIRLE = DR, AR RN S
BRI RES ZRATEETEEANEYIIRHAE EEENEKR,

R 2035 H X iR R RS YT RER A T AR M . 3158 F e e Lz e LrAs4k, &
P YD R e A PR A B Rt 7= B2 51 BRI R K A i EE R T
TR, X F oV iA S RE T EEY IR X B ARREN RGN BUAESREMREEE A
MEHERPFETENHREREAERERE L,
5.1 KAV TIRERE N M

Koy REYIREH N EREEWME FZ—, ITERERE L, YT AR eSS AR
e RAEEE, EREMFEY IR B SHYTIREFITE RS ENH X RERA R E S,
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TR B ST RERE S M BB RN E R Y — B H KSR E K E™ , Kiona,Ogla % AFERT AR
“two-layer” (B IA N PIRH B B YIS BRAE— AR A W RN 25 AR 2 BT DL BB R e B IR b, R TE 4]
FFAEAR R L Z B KRB ) f1“ pulse-reserve” (IS X A= W B E B KR TR E 474
WL , FEAIE HERE B A B A R S e B K B S T B AR A P B B A ) 20 b R R
o T B s LS SR AL B R AR YRR P BRI S B2 T “ I - IR A 7, K M 3 IS K B A
PR ARG, LU R DRI R E RBUK S A BB T 3, REBTEEXN T BW4 /N IS R
VERFIZER LR B AL, e XN B e P uREREERAT , ERRARWERAEHELT, 2H
SRR/ T UK KRR T I , S0 238 Y0 38 B R A 1) o R 0 S S, TSR 8 S S bk
B BRI SRR REE ™, HE— 2 R B A S BERE R IR AE P I B R

PRSI ST BRRE B R , 7T LA B — A S B M I T8 AR R I 2 7K 20 B8 RIS A B 1
AR AL SRIIE o R B RA B S AL SR TR M TC 6 (B RA Y D AR B R A A T R
w774 NPP %ot 2 FRARA B4 WA Btk T T SR AR A RO WAL B, KB 402 M B B IRZ 15 L T 22 19 NPP iy
RISER , NPP (SRR b R A 7E P R TR B T I v ARt K R A g ™
5.2 EYIBEERCAERRE RS

TEUUTE A2 AT A K SHBERE CUNTR AR  JEA | B4R AR 25 A W) | 4R A JE RARH I B A 9 ) FIRL R A
VERBARSY KB TIBRRE (20 C3.C4 MY RIAETE BB R ch , C3 I R AR 2 45 A JE R AR B B A
YITIRERE G (L E, T C4 HAIEAE BT A E R T BRREAL TR E A ™ o e AR R L3RI 7 R REE
S X AR PR EL R T, C4 Y B E 7™ s C3 PB4 TRAREASTRIHK , BT
PR EMBRE, TERMERRGE T, b T 55 305 B 507810 AR 3R 5 U T (B HH S N R S H
AR BTSRRI BB , P T 2 R 3 , S5 4k 7T B A B S AR R M g A 7
1, 3B E — SRR . R NPP ARAR AL B B A TR AN S 0 R B b ZE 2Rk AR {L B /)N, NPP
B S R AR TR B B VR AR T Y A R B DHRERE T, S SR BB RS,
6 4&iE

YA BB S —— 2B LTI, B E Y IR RER B A TR R IR RN, A
EEMRERRBAMAR R E HE YRR R SH S EA RN RSN, MY DR NP2k
BZAER, R EMSMEAR T EU EFAESRENBRESEE N T EMREXSR . ABEESS A B
SRS BRI 22 LR B AL BN A 7S R G0 B AR B AN S BRI DR S0 8% , T LA A B
HE AR TS A S R SRR R S AR LD 53 I B 2% AT E D, M YTh BB B LA bl
B, BB AR AL T 2RA5 B (Anad Bl RE T B3RS f T4R) o JATH , R MRS 3HIRE B Y
IRERLY IR AT E AR ERN . Fi, AR EENERX A NPT, WY R R E T
B R A A R R VR . B, R STES T KT M K AR DIBEREK T BEE K
RS RGUK T R ERBRKE L7412 TGS R , FE R YD RERE I A B4 B IR 5T, B e )
DIRERE R 4 R IR R T T BB AL SR AR etk i A BEAE AU, 3 T REAR A A Sh BB ARE X
AR AL IR 9 78 AL R R 26 R R B B BE B SCRIBRSE 3 3o

(TESRGHYTIBERBIE, U TN B (1) EARRRE (SRR EMRKIRRE) b,
ST YT BERER BT 4R LA B B — IR A B 7 (U0 VT A LA I - A BLAE A AAE AR ST R 3 R
ST BERE , (VT LA LA B A0 AR A AE o 3t B R R M Sh BB B ) , WIS B RN A ; (2) FER R
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