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Classification of plant functional groups based on the energy attributes. a case

study on the steppe community in Xilin River basin, Inner Mongolia

BAO Ya-Jing, LI Zheng-Hai
College of Life Science, Dalian Nationalities University, Dalian 116600, China
Acta Ecologica Sinica ,2008 ,28(9) :4540 ~ 4546.

Abstract: Plant functional groups(PFGs) is assemblage of plants which have certain functional characteristics, and is an
ecological concept introduced by ecologist in order to study the response of vegetation to climate changes and disturbances.
At present the key problem about PFGs still is the plant feature selection applying to classication of PFGs. Taking steppe
community in Xilin river Basin of Inner Mongolia as the case study area, 12 sampling plots including 3 steppe community
types ( Leymus chinensis stppe, Stipa grandis steppe, Leymus chinensis meadow steppe) each with 4 degradation intensities
(including undegraed, light degraded, morderated degraded, heavy degraded ) were selected, based on the determination
of the caloric values for plant species, a new functional classification method named by Energy Plant Functional Groups
(ab. Energy PFGs) was set, which grouped the species into 3 groups including high-energy PFGs, moderate-energy PFGs
and low-energy PFGs according to the mean caloric value of species by man-made subsection then the objectivity and

feasibility of the the Energy PFGs classification methods were discussed.
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AR AR RASH SRR T, ERGERXBTYFIDIEE 3253, (functional classification) #ER
BEHESERIRA! Y, HYREFREA GBS WA S RA B F3k AR DHAETIR

XY AT DIRR A KBTI T H GO PI 2, — KB IEA A R IR R B A R L E AR EX YR 317 T 58
A%, BREREYHAEER SRR BT . BRTESMET A IR R 2 A TEXT ST RERE Y
AYAATERTRA AL A S B 2, f 40, Tilman &™) 78 7 E BB MY LS SES RETRRE
RIS B C3 . CA RAE A2 (FERARIEES)S A 2hBERE, Hooper Ml Vitousek ™ HE4T i) 2L
AV Z T R YERMER T ENBERR, BEHSAEE 1 F4EHEY) (early season annual
forbs) &Mk 1 £ 4B (late season annual forbs) | 254 4= A= SR A1 R 4 4 S ST8ERE . Hector %1 7ERK
WHEATRE Y Z e S B AR 7= ) Sl T B Y 7 R B, SR E B AR AR AR B2 3 D RRRE

E X FIIREFM IR RN S, EEEPIEMN C3.C4 XA B RM A E XY TR R MR H
A RERN AT BRI Y A TR B BUK A AR B HE T I RR BRI 2, AR KA TR B R A=A
A LA™ M E I 306 T B K i TR R e . % M ) B ss
P i BRI R 23 O TE R AR S A TP S BEREBT R T B R LR R e B

R TR YRR IR IRAE FIRR B, C, C, IIRBRERI > B T YA fE R IE R 2
S, A TS B A A B DI RERE R 73 W £ B A TRV FIRE JK 3SR A 038 M Ay &, BIE I E X
BT Uk, FE YT RERE N R B YIAE RA P IR e N AT 22, BEA WThRE# 4 X ik, B TR —3)
REREMM YITE RGP R DI REHL A 22 7 B0k, BAR A REVE L — B AE R AP TIRE. BEUILREO# A
5 F P AR Y D RERE Rl B A P RRIE e 1, B 5538 19 B 19 B9 R g e [l R A TR Bk R AE T B
HIAE PR AE S I R RUOR R, & R A T RB R I R 4 AR [R] . XA —B MR KR LEHRS T ThRR#
o 91 B B P 5 o) R g e ( 0 - SRV B 9 R ) LA B Y — Ak . 2 IR SRR BN g ar ) . B, B3
FRE R, FEA R B BA T HG R R R R A8 S R B T RE AR T 9 R For AR ) [ R

PERIB RN EE TYREZSSREE TBRBUIRMREE, ZEEMRE ., MYHERESRENEE
BEES, REEMNVEM ., SEREYESE KRS —FPARIE, Long F7E 1934 £ X P HEN € 7
A A TR B R R AT T B A A TR P N B E N E AR  BIERE P R A AME XY
FRIBAOIE R , T LASE A A I B 7 s BEA T A B A A

PAE YA E B — M, [F R P R E R B S R YRR A A B BOE5R . H RT3 40 &
B EWA A R A, B RIEER RSN ER, PUEE ST —AE
YrEtais , S HARE A L EA R A, T EE REE YN KHRBR SR, RERRAT KHEES A &
Wy4H B ) R 2L R B0fE, 7T ATE AR R B SUK 2 L — S E R 2 8 [F e, B A BB R e 4 ek A R 4
YRR B SHARZEALER AR , AR RGN AL B R K , 2T RGuH R B EE % 1 D BRAFAE K FHBE Y
FIRREL , EARIRRERRGE LA T k.

KT INRERNE SN & R IUR B E B 1 LR , ZE AT 55 0 , LA P9 52 oy 45 PRIAT R SR 2 A A
%A B, SR DA Y RE A B R T I RE B DI RERE R R 40 5 i, RIS A B s S R P M A L 5]
s
1 WRFAZ*

1.1 FARREARBR

R I # T M RAIEPERT T REERPREARRENAREER, LT AR (N 43°
26' ~44°39', E 115°32' ~117°12') vhiff, R ERERARE HEFEAS RS E M5 (IMGERS) , ZIX
BTHELRFAREERA, %X E b b -4 9785 R (IGBP) 23R 4L B 53 b [ AR AL i s BE 3
(NECT) ZW, XENERFEHEHRFEL, 7684 B RERX T 28 MR KRR R X A miks
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JEEM, L, RSB R, B &R B ERHER L,

SR R ALK it T R RIR SR, XA REL TR, ERRBEE, F£1598 -0.4 C, &K
B A)EAEERG B)4HH8 -21.6 C 1 18.8C, H4FE5 MNA(S~9 AR HE=5C, FHEME
350mm, K 60% ~80% FLHTEG6 ~8 Ay, FWERKE 1700 mm  BEREWEM 4 ~5 5,

1.2 HEHEE

ARIHSTAE BRI P 25km” SEREIPIEEL T 3 DB RAEE AR (R 8- DU /RET F 5 2 R B A
JRVRETFMAIRR) , Ko, SEEE(Aneurolepidium chinense) B JF MRS 25 (Stipa grandis ) B 5 2R i X
RER, BRAEFR K, T4 R R RS+ SRAITE + . ARG 3£ 8- TN /R 413 B f) 2R
T AT ) B SRR B B L R ) Y R A, B — R SRR R 2R A, HIRRAIR RS 1, TR
K& R S S X RN R SHA RS T EAE ER, BRRFETREERSHE
BILMAESTER, IR SRERE X BN EE —EmRESE,

e 3 AR AR 1 AR RS, B AR 4 N ARRCEE RN (CRRE.BER
16 R VEERM) 3L 12 M, FE R AR B K 1,

1.3 BUHE BllE 5k

T 2002 4E 7 ANK ~8 AFIFE_ iR 12 e, SRR M Y3 B3R 43, STHUE BT B, R T RBHIR S B
IR BTR Uil . M L3R BTR A R R A SOC AL T B E , ik Ab 35 , A Parr 1281 RIS
PETHETIMEN E . ARSCHT 0T E MPE R N T EHRE,

TR Y 2R BRI E B I PE , ZE ARl 3T Y RE & TIRERE IR 226

2 HRER 20
PSRRI R JEERE TR 12 MEHIE R R T 243 ey _
AHEPTRER, 3t 19 B}.42 B .60 . W 1 FiR, FrE Y N=60

TP FIBE N 17.29 £0.91 k] g~ AR E$ 5.4 %, H
i, 1 A ZREE RS B 3E (Salsola collina ) FRVE ((13.12 +
1.09) kI-g™") B3 @A F H ARk, 2 & WAk i 3 MH M
(15.65+0.55) kJ-g~" (| Chenopodium aristatum) %]
(18. 82 = 0.39) kJ - g™ (/MM 4 %8 JL Caragana
microphylla) , EIWE(EY 17.50 KI-g ™ YIRS Sr
TEXTITFE X A TP RETE N 60 TP YIRE R 7 1 1
ARSI SET | (B 1) RN BIE % 1000
SR SIRERERORIAN (%2 2) o RIAMRIE Y R R 500 A0 1500 1600 1700 1500
BERE (IE > 18.00 kJ-g™") ,3LH 12 7, AE A/ Caloric content (kJ-g™)
FRL,3 PSR (R Logmus chinensi, K513 B 1 PSR ST B R
Stipa grandis T3 Achnatherum sibiricum) Fl— L5755 Fig.1 The frequency distribution of caloric values of the major plant
T (FLH KB, Euphorbia esula, Bi4TH B4 Thermopsis  pecies on the steppes along the Xilin River Basin of Inner Mongolia
lanceolata , 3 5 Stellea chamaejasme) , " BE{EFH ) 2 BE
BE(18.00 kJ-g™' >3fH >17.00 kJ-g™') , 27 28 b, I L BEARYL B Artemisia frigida, KR Z B EAFEH LR
(K¥: Y2 Adenophora stenanthina , 28 8 Artemisia commutata , B /R 78 Ji) e #E Heteropappus altaicus , Bk 45 sk
Serratula centauroides , %% &, Allium anisopodium , |} & Allium senescens %) M JLFp R E (VK E Agropyron
cristatum ,J3 B Koeleria cristata ,fEJ2FE Cleistogenes squarrosa , 2R Poa attenuata ) , {5 RE{EAE YT REFE (#h
H <17.00 k.]°g_1 ) ,3EH 20 Fb , 5 7 S ZeE (BRI EE Silene jenisseensis , i B |8 Iris tenuifolia , ¥
WA Allium condensatum , HM & Allium tenuissimum , 35 ZRBESE Potentilla tanacetifolia, BEBFBESE Potentilla

Number of species
=
T
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acaulis %) MZ2H 1 4 Z2E (B3 E\ Lappula echinat , FANBAT Vaccaria segetali , f|1Z& Chenopodium aristatum , JK
4FE Chenopodium glaucum ,JFB3E Salsola collina)

®2 SHAREEREEZTIEEYHOAER LESIIEFYS
Table 2 Caloric values of plant species in steppe communities of Xilin River Basin, with life form, and Energy PFGs indicated

HER RBEIEH #AH Caloric value

A4 Tamily #h Species Life form  Energy PFGs (kJ-g™!) "
%2 B3} Boraginaceae $8| Lappula echinata A L 16.99 1
15488} Campanulaceae K493 Adenophora stenanthina PF M 17.88 £0.17 3
45H-¥0 2 Adenophora crispata PF M 17.67 1
A P1R} Caryophyllaceae B EHE Silene jenisseensis PF L 16.54 £0.37 4
G4 Diannthus chinensis PF L 16.16 1
EARBFT Vaccaria segetali A L 16.01 1
# Al Chenopodiaceae RIZE Chenopodium aristatum A L 15.65 £0.55 5
JREFFHE Chenopodium glaucum A L 16.45 1
ARMEk Kochia prostrate SS L 16.79 +0.06 3
¥ E3K Salsola collina A L 13.12 +1.09 10
358} Compositae AN Artemisia commutata PF M 17.62 1
FHF B Artemisia sieversiana A H 18.12 1
B3 Saussurea japonica A M 17.10 £0.18 2
/R ZE Y k4L Heteropappus altaicus PF M 17.47 £0.80 3
41 L& Artemisia rubripes PF L 16.81 1
R Leontopodium leontopodioid PF M 17.44 £0.67 2
EE 3K Ineris denticulata PF M 17.54 1
Y& Artemisia frigida SS M 17.45 £0.73 10
WRIE 3L Serratula centauroide PF M 17.02 £0.71 4
B4 E Artemisia eriopoda PF M 17.28 1
€235 Fififolium sibiricum PF M 17.65 £0.52 4
BUHE Artemisia tanacetifolia PF M 17.31 £0.48
VW ER} Cyperaceae BB EE Carex korshinskyi PG M 17.84 £0.38 12
NI£:WiR} Dipsacaceae b2t G b Scabiosa tschiliensis Grunning PF M 17.25 +0.39
K &R} Euphorbiaceae PR KB, Euphorbia esula PF H 18.74 £0.37
FKA~F} Gramineae VKB Agropyron cristatum PG M 17.72 £0.49 12
BEfSF & Cleistogenes squarrosa PG M 17.74 £0.44 12
V& Koeleria cristata PG M 17.40 +0.84 10
£ Leymus chinensis PG H 18.42 +0.27 12
3 Achnatherum sibiricum PG H 18.26 £0.10 3
it BBOR Poa attenuata PG M 17.40 £0.60 3
K413 Stipa grandis PG H 18.25 +0.37 12
B RSP Iridaceae B R Iris tenuifolia PF L 16.41 £0.86 4
BT R Iris ventricosa PF L 16.90 +0.37 2
JBIEARl Labiatae H3k BB Scutellaria scordifolia PF H 18.07 1
T8} Leguminosae JRTE 5. Pocokia ruthenica PF M 17.63 £0.56 7
B LE T Astragalus adsurgens PF M 17.35 £0.19 2
INH45 38 )1, Caragana microphylla S H 18.81 +0.39 2
Ykt - E4E Thermopsis lanceolata PF H 18.12 +1.21 4
H B R E Astragalus galactites PF M 17.47 £1.04 3
B &%} Liliaceae A Allium anisopodium PF M 17.97 1
B IEH Allium condensatum PF L 16.05 1
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gk
#Ft Family Fh Species étﬁﬂ BRI M Caloricl value n
Life form Energy PFGs (kJ-g™")
2 Allium senescens PF M 17.34 £0.22 3
SR Allium bidentatum PF H 18.30 1
42 Allium tenuissimum PF L 16.78 +1.59 5
BY4E Allium ramosum PF M 17.42 £0.48 3
%08F Anemarrhena asphodeloides PF M 17.29 1
EEP Ranunculaceae i B 3k %y Pulsatilla turczaninovii PF L 15.72 £2.05 3
WA E N Thalictrum petaloideum PF L 16.99 £0.59 4
JERUEINE Thalictrum sqmuarrosu PF M 17.93 1
FH 2P} Rosaceae T BIZBSE Potentilla bifurca PF M 17.12 £0.58 9
R BINFE Sibbaldia adpressa PF L 15.92 +0.88 3
3 -ZBESE Potentilla tanacetifolia PF L 16.65 £0.90 9
#-ZBESE Potentilla virticillaris PF L 16.86 +0.50 5
B EZEBE Potentilla acaulis PF L 16.26 +0.97 10
% &R} Scrophulariaceae WigE s Linaria vulgaris PF M 17.10 1
W Cymbaria dahurica PF L 16.71 £0.35 3
¥t &} Thymelaeaceae IFE Stellea chamaejasme PF H 18.29 +0.55 5
£=FER} Umbelliferae Be-8e 8 Bupleurum scorzonerifolium PF H 18.38 £0.25 3
B A Saposhnikovia divaricata PF H 18.19 +0.24 5

S, SS, PF, PG, A ;pRIRHEAR LER BEELE BELREM1 2 F448Y S, SS, PF, PG, A represents shrubs, subshrubs, perennial

forbs, perennial grasses and annuals and biennials, respectively
RAB PLSEXME £ AREZE RN ,n AR IBES  Caloric value was expressed as mean + SD, n represents sample number

H, M, L 23R EEREEYIER AR IRV EAE I H, M, L represents high energy PFGs, moderate energy PFGs
and low energy PFGs

3 itig

TR T REAE B2 E B TR RO 28 B B B B R T 9 [ 3 AN R E , AR RO R B | 2347 7 s 0
B R S A=A T A FE Y DI RERERI s n i . B AN EE YT R RE R A An AT TR B 4%
B, — YRR AR T R U/ TN, A ER K A TIRES BB KRB KL, &E
B I R A A AR e

AARRY HYRE SHY R AERA —ENERKR, EREREFEFETREBEAYEY ERR
S AR RSN, TR BB 3= S h BB 5, M R R B P A P BB AT R AR UBE 5T
W AN RSB AR B VE AP N E 22 R4HSE L IUIN/REE 45 1 B T = AR (B M D ReRE , T 2 1.2
MY E TIREEEYIZhRERE . B THYPMER KRER TIRERF 2028, T LASR & i S B Y A4 BAE 2l R
AN ] , 32 7 ] AR 23~ b g R IE 3 5 A B R S0 33 B 19 AR AL Br S B AR W T BB B L B 2B 4k, DL B TR
YrFp i TE S SIEAEPLH , BE TS v A R R R R R A S RA P DI RRHAL, B AT REE 5K
B B BRI R R

HAEFRASES  HEN R R B S, KRB EA YD RE R R BETE P E R,
Tk e X 5iR kiR R TIRRERBE .

iR LR 5 KNS, T UL E Y RE & ThRe#t  SO8 ARIBE Y RE B B, Rl f TY A
BT R THRER A, AR RA R R AT, Fl—REETIRE RN WA Y Fp 258 % R A ML W EE 2EH
(B REH SUFREEY LR TR BEEY DR IR EA YRR N2 2 1.2 F4AMHY 5 — 18
D ELGY , XAMER TR (AN S BB T30 BA ML RO

Ht, BT EERREEARSRER SR B BT RS, 7T LAR RN A 3 FF 2
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REE TIRRRF SRR T RA TN BEE S RIS , FHR T2 T FR AL S B sh B A AR i E &
WBRSE, BEAMINEBRE R A RE AR BB AL T B It

I RINX FB D R AR 20 75k T s 9 o B2 R BUR AE A b P 2 S, SME S BB AR ) B BBURR BB AL, BURE 2=
TSI AR AT R AR, BRI R BRI S XY R BR B D BRRHH R B — e M. R, 7E X1 7> BB
B INREREET , BUREI 8] BUREER AL BURE IR B BR S AR AR OB E R K B, R A B BURE B P 3B R+ b B
o Besh, KT RERINEERERY 3K T ik , R EH— B HIT R, AR SCREUT B Y AME 2 R VS LAY
BB b RN BT A SETIRERE A KT 18kT-g 71,17 ~ 18K - T AN T 17k -g 7' S8R, G SR
FIRTTEDLIRICH I Ek REAT SRR B 20 B, (B R R 7 1k BB 2 BB TR AR /D BEARBOR [R) , Sl 53 B9 4
AR, BREANTHYEIEE, XS , URE 2B, 247 1] LU B R AE Y 1) BE B R 4, 7] it 7]
TR HBEYEEZE, BAMT T —B R DA,

RER ZHERRME N — MR R HEREERI 0 7 s , BARE M T FE R E , B RRER S EYERE T
THREVER , R HRE R BT M LB E 2 B,
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