£ 00O http://www.cqvip.com|

w6 EE6H H = # H Vol.26,No.6
2006 4F 6 A ACTA ECOLOGICA SINICA Jun. ,2006

MEFRILHEHFFERE C, M C, HEWINEER
A Y B R H X IR 3 4L B Wi e

"K‘ M b 2

# M, BAR", kAR, AR
(L ERRU KL EHEEERE SEEREFERATRE K& 130015,

2 RER AT AR A SR AKRE LR 100099

REE2RITSHEEMNERYD, ERTAN IR HFEEEDHRKF LR EERATHEELLTLE, HYThHER
B RINESSYN, MARRELETNABRMNEERBENRARBXOEY, ATIHBRTHEEAHARPHEYIETY
BE, CRIARHBEAEREYERENESTADBIEANEERN, PN AREERE(C.C, 1 CAM) A FHH
EWBEHEE, NMESENBES HHRAEHMRRK B AR REN, BEENEYIIERS AL, Ak, 20T HE
RALBER UL B (Leymus chinensis) VR BM LB W ERREHY AL UYERE VB R K SHENRET HANREE
X R. FREW: (DG, MYEYEREFVENEAAE, EXNHRTANWMNEE, HERGE R, T8 B [ 3%
BEKWER: OC 5CHYTAREHUBNTHE, HEZRC HYEELHPEINFTXEM, T2 RBAMR
HFH;: G)C, MYFMHEL EHMEFREREFTPNER TR, SR HAFEN9.72% , XEFEEY C, MY AT LLUE BERNEMH
AHNREEFTERABRERRESRETANEBEHYINGER.

XA PERIEF; FEBE; C AC HYIIEE; LR AIRETh

SCH A S :1000-0933(2006)06-1825-08 P EY S :Q948.1 CWEHRIREG:A

The biomass of C; and C, plant function groups in Leymus chinensis communities

and theirs response to environmental change along Northeast China transect
HAN Meil . YANG Li-Minl‘* . ZHANG YOI‘Ig-G&I‘lg1 , ZHOU Guang-Sheng2 (1. Key Laboratory Jfor Ecological Restoration and

Ecosystem Management of Jilin Province , Jilin Agricultural University , Changchun 130118, China; 2. Laboratory of Quantitative Vegetation Ecology , Institute of
Botany, Chinese Academy of Science , Beijing 100093, China) . Acta Ecologica Sinica ,2006,26(6) :1825 ~ 1832.

Abstract: In the development of dynamic global vegetation model, under the limit of manpower, material and financial resources,
the studies on species level not only were unlikely, but also were unnecessary. Plant function groups differentiated the plants of
different regions from ecological aspect but not from system develop aspect, consequently the number of plants was put down. Now
plant function groups have been the important units studying global vegetation change and the ecosystem function of biodiversity .
The different photosynthesis approaches of plant, C;, C, and CAM, showed the different response to water, temperature and light
from leaf tissue structure to physiological function and from ecological adaptability to geographical distribution. Therefore plant

photosynthetic groups were some perfect plant function groups analyzing global vegetation change. Using Northeast China Transect
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(NECT) as our study flat roof, we analysed the relations of plant photosynthetic function groups ( C; and C, plants) and community
biomass and environment changes in the grassland communities that Leymus chinensis is an edificatory of communities. Our
sampling area are located in the steppe segment (125° ~ 115°E) of NECT using 43.5°N as middle axes. From east to west, they
are in tumn the Changchun agricultural area (123° ~ 125°E) in the center of Northeast China Plain, the meadow and meadow
steppe area (122° ~ 124°E) in the south of Songnen Plain, the Kerqing sandlot steppe area (119° ~ 123°E) in the middle of
Songliao Plain, the type steppe area (113° ~ 119°E) in the center of Inner Mongolia Altiplano and the desert steppe area ( 108° ~
113°E) in the northeast of Ulanzabu Altiplano. All studied zone covered 1000km. Although our sampling area are basically a same
latitude, but from east to west the sampling site is gradually elevatory in height above sea level (from 240m to 1480m) and is
farther and farther from sea, hence the water and heat condition of sampling area is worse and worse. The maximal value of annual
average temperature is 5.9°C of Tongliao weather station in Kerqing sandlot area, the minimal value is 1.1°C of Abaga weather
station in the west of sampling area. The annual precipitation decreases gradually from 500 ~ 600mm of Changchun weather station
locating in the east of studied zone to 200 ~ 300mm of Abaga weather station locating in the west of studied zone. From east to
west, the annual precipitation has decreased 50% .

The studied results showed: the relation between C, plants biomass and 4 environment factors including to annual
precipitation, annual average temperature , soil water percent and elevation was some marked valley type functions ( R® >0.5,p <
0.05), and the C, plants biomass was higher in the two end of aridity and saline-alkali habitat. Under grazing disturbance, C,
plants biomass was evidently decreased, and C, plants biomass was evidently increased. The changes of C; and C, plants biomass
were an redeeming mechanism for some ecological loss, therefore in maintaining ecosystem primary productivity, not only the
different plant growth-form function groups played an important role, but also the plant photosynthetic function groups exerted an
important influence. In ungrazing plats, the ratio of C, plant function groups biomass was only 12.82% of the total biomass of
communities, but in grazing plats, it was increased to 42.49% . In the light of the variation of biomass, the variation coefficient
of C4 plants (1.10 under ungrazing, 0.66 under grazing) was bigger than that of C; plants (0.16 under ungrazing, 0.48 under
grazing) , hence the biomass of C, plant function groups was more evident in response to environmental changes than of C, plant
function groups. In all samples, the discovered C, plant species were Chloris virgata, Cleistogenes squarrosa , Arundinella hirta ,
Setaria lutescens, Kochia prostrata, Kochia sieversiana and Salsola collina, of which Chloris virgata , Arundinella hirta and
Kochia sieversiana distributed in the saline-alkali Leymus chinensis meadow community in the Songnen Plain, Setaria lutescens
distributed in the sandlot habitat, Salsola collina appeared in the Leymus chinensis + Stipa krilovii community and in the sandlot
habitat, Kochia prostrata appeared in the type steppe, meadow steppe and sandlot habitat, Cleistogenes squarrosa distributed in the
all sampled plats except the severe saline-alkali habitat. Under grazing disturbance, Cleistogenes squarrosa as an edificator was
composed of the grazing succession types of all studied communities not including severe saline-alkali habitat. On the basic of
above analyses, we brought forward the conclusions below: (1) C, plants biomass had some complex and sensitive response to
environment change and its variation coefficient was bigger, therefore the change of C, plant function groups could sensitively
reflect the environment change; (2) the changes of C; and C, plants biomass had evident compensation, and in NECT, a number
of C, plants were often discovered in some stress, for example in the arid or saline-alkali habitat; (3) C, plants species was fewer,
only 7 species was appeared in the all studied communities, accounting for 9.72% of the total species, Hereby C, plants was fit
for the fundaments of plant functional groups conception. The above conclusions showed C, plants as an important plant function
groups may be used to evaluate and forecast the change of the grassland vegetation or ecosystem in Chinese temperate zone .

Key words: Northeast China Transect (NECT); Leymus chinensis communities; C, and C, plant function groups; biomass;

environmental change
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FEBIAFEMAEE—. THAREENAEEHESREEM SN SREAER, R E KT
PRRE )+ Mo IR R E R KT E (1000km REK AL BRR) AW —RIVES LR W S M
TR, AT B — RIS SRR . PRARIEET RN T 1991 £ 5 MIE, 1993 4
8 A 7£ 3% [ Marshall B FF 9 IGBP EFR& i L3RG T RAEH B0 5 86 4047, 3F IE R E & %W 9 NECT, $51)
A IGBP [ HiEHs 2 — , BMEWIERZ 112 ~ 130°30' Z A WL & 43°30" 1 B , & K 4 1600km, B — KP4 R
LMK MRS E B AR BE HBRHHRT BRI BT ERSENSE A BE 7O RR
SEPK SR BRAK (B B R SRR RN R TR BT R M R A, DA Bl T A s R R R e e R O AR AL
gk A O R AR A THRESRERATHEE, ZEFERIREERTAGEHLZERMANER Y
5 BEEMESETRIEPHRKRBMRUN ESEFBEL I REAULEERAR  AXMAEIREETTH—
#aro

WA, 2R B P, bR B -4 B it 2 (IGBP) M E B .0 B GCTE M— MK EHRESDS
LM BRI (DCYM)E B, T DGVM AR, ZRT AL WHAMU N E/SEYH K LT ESE
BAAERELE, FEU - T RIBIFEENENE SENRITTRHAITHIR . HYIRHOR TR
MEBFH MARRERETNAERAE LB AR X 0, NTTHIBE T H Y 4 R HORE , Bk
TEYHAEERREBETATZRTAND WHAM AEEE ", B KE B TE 20a G HEH
FHERMNHAFEREAMERAEHEYETAEREE=NIWXR BB TRAEFRA = HHENREN
VL. YA LRBBREEYAEE PR —RABHERBEEOARR, U RN SEEEREHNE
R MNTMSHEALGERIASHENERRSMEYTIRERE, EE4H C,.C, 1 CAM 3 #2ER, HATKH
RERBRAEREZHEHEYRE C BH BB RMIKS, KRB HILMAFFRMIERN ;T C, YRS 2RBEHEY
A 0.005% , UHMBR BER TRAGNAEEGEN, FELHA THRFMENE THRLX; CAM Y
FERERM KEH 2RAMAEREYSEBRP, UM TRAZENEGNBESHNDNESN, FESM /AT
P WEBX, A, AFEAERMEYARE, T AR EWBI AR, E - M A 2558 I B 38 4
fi , RBE N ARFDK B OEA B L, BEENEYIREHESE, CC HYB THAERERRHEDSEN
BHEMEIHREEN REXERETHNMABEN c, a4 FRTHE C, MBELE" R
GERC, MY MASREBX ¢, MYNASHES A" SMRBERTRHERE C, MYURERS &
KERR, MRS KREEEMM . FE C, MPLESERRRA, KAaHGS5RB LMK FAEEHEE,
HMER TE EBEYEEASEEN """, CAMHEYERRAXBEAHERD, NERERXBELRE
(Orostachys )W JLAF 2 (BEEM R P REIR, R, AHRBEAT T PEFCHEF EE (Leymus
chinensis ) BEEBI C, 1 C, HMAEVEBTHERERH TR LR, BENRAHED G LXBIEHEARTS
AT 3 I IR B bR R A L SR LI IR K A
1 MRERE
1.1 HARXREEEEHRAAEHRMA

AR LI ERICEH (NECT) B E 4,1 NECT B 43.5°N ok, BF 50 K % 7F 125° ~ 115°E [l B 4%
BEE, 2000 EREFE 3K NECTE R, EAMATUFRENERM LB L ERE, FHKBHAE
P, MR RS EMNKFMX (123° ~ 125°F) , [6 73 2 33 74 807 R B 548 B RUX (122° ~ 124°F) WAL R R
IRV HE R (119° ~ 123°E) HFH MR MBI EF X (113°~ 119°E), B G Bl A 52 846 5 R RIS i Fe i
BRI (108°~ 113°E) il %, ZXBRBRFFEE ¥ TENTENAMEXNSE, NELH, 5T
ZNLTEASZRAET, KEHREF;XFEL LT, REZFNEETHNEH . ANBRERK, FHA
BETE-13.94~ -20.54C;7 ABEES, FHABERE 20.36 ~23.58C2 M, BAPITHEMEAL TR
—&F Bl R A TGRS ERY BB 240m B 1448m) , FHARBRAARABEROHES , BE
FHRE RRER RN b4, BT EBSBE K 5.9C; Tl B AR 4 28 E £ & 76 &8 0 B i 5, F 18 5


http://www.cqvip.com

£ 00O http://www.cqvip.com|

1828 £ 5 ¥ 26 %

H1.1C, BAKRPERIEFAETMAN FERNEF, 2FRXBARTHKFFREKE 500 ~ 600mm,
) s 70 B [ R % 8 8 R 4 b (X 4F R K B 200 ~ 300mm, [EK BT 50% ., TEXBMTIEFEL BE
T BEAEGLE AP EAES L, Kb BEL AR XEEACTHRKRE , ERBRZRAFRAE —EHA
MREBHENEEFZRINGEBAEAIARPREFR BN E XEREZEMAE, BRNBOF IR LM X
50% A £ R+ X EBE R AR, KT LLEE M KEF (Stipa grandis ) ¥, {818 T2 i 80U BUX LE K
( Artemisia spp. ) & B3 T B ( Cleistogenes squarrosa ) 1B HE ( Tribulus terrestris ) ALE , WAL B R LR & ; KE L
RUBMEFEBHX FERELZUFESREFRE R F (S, kilovii) HIHER, B T BB, EIR
BAMPHTE., THKSRABAAEEEH BEREE BEFRAXEARYRABREMXBEFER
BRELE.
1.2 #HiE RERESEES T

RGP EAEER 43.5°N Fiigk B 7 125° ~ USCE MMBHEREXEN, K481 2E% 14
B, 3 N R B BB b . TR AR EF A 6 M, 2 51 8 KIE UL BARE R (KR) .
AT G L R BT S G A A . U T IEA 5 ML, S B KIS B AT AR T L BB AR R R R B S I A
FFSMAZE T 2001 8 A2 HBIB A8 HNEMR, RA Ix1m® METAZICREVHE EE EWE. XA
GPS EfL ARG, FEFF K MM A TR EREE ., RALBKS SN ERE LIRS KE, BESNTEE
AN TS, WEHBIRES R 10a HIIREE,
1.2.1 ZERRE FROWHMEFERERE C M C, HONEREVRYEREE .

C.V. = S/z

Ko, S HEE#E C, M C, MY IERAEY RITMEE x MM C, Ml ¢, MU YR L IME,
1.2.2 HXFRY ARSI FEERELYRS C M C, MYMBFAEYE K.

R=[D(x-2)y -0 DNx -2 Dy - 7)

AP, 2 HC MC EHYNEREDR ;z ASHMB C M C, MU EMR T IE,y AIRELLAYE;5
HEFEMBE SR E,
2 ZRESW
21 G HMCEYIBEHEDRESIBRTHXR

Bl 1R, 6 M EBHELS.C HEYAEYR S 4 M HMRERTFHXR  BE T EREEEFEKXRN. 5
EHEkE FHRERERSEHEMAEREER, HERMMPEREKE ¢, EULEYRES BE .M
ERBRFERB(R)BET 0.5, ARIELERNRAEBABARTARLERENE. C, HYEY RS 4 15
BHFHXRBE B ENBE BEME(R >0.5,p<0.05) , MERARRXBAHM T EMLEAEIRALE
FTEErE. EEZMEAM C, YDA, AR P (KIE UL #1358 8 ) L% R B ( Chioris
virgata)ﬂﬂi‘ , 7 90, Bl B (Arundinella hirta) X6 B BL ( Setaria lutescens ) FIRE Bk ( K. sieversiana ) L B B — EE
R. TRASRS (MEFE-FCRA M) LU IR T B M3 3K (Salsola ssp.) J £, A # ik ( Kochia prostrata )
BE—EFA.

B2 RW,S MRS . C, M C EMAEYBREAS4 M HRREETFHXER, SHNEBENHTE RN
WA T R HEH (R >0.5,p<0.05)c NHEYEYETALE, EHETHRT.C, MUY BEK, T C, MY
BHEMERHAR WA, HBASBRRATTEAMEBL, FFEN T RERORETE Ak
SE Tt R B ) PR R B AR, LA R BT B A W T R B RS ¢, MYERE FAEREE, HOnERE
BREVREFNRERNHE D, A UEDERWIEREEHER TR M EEY LS LB GER
AN ORERREREENEEZNH,
22 CMC HYIEREYBRSHESEYRNXLER
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Fig.1 The relations between the biomassof C; and C, plant functional groups and environmental factors in ungrazing places
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Fig.2 The relations between the biomass of C; and C, plant functional groups and environmental factors in grazing places

B 3a M 3c £ ,C, MUAYESHESAYEYN EREMNAM EMXXR ERRAR R BT
0.9, FFMRBEKFE(p<0.01), C,HVEVESHEAELAEDBLRALKER, EXf P (B 3D), 2R
ENSERBKER (R =0.6437) 80 C, WA B T HEK P, FEHELEYER S . W7 BBEEH
B(E3d), ERENRENHEEXLR(R =0.6849) 8 C, YA BEMB TR THM, MELEHE LAY
BREMK. CCHC YAV ESHALEDEXRNEARBEY .C AVEYEMNAE TR FEAR
ZtE, BRERTER ERBARTHREGHEEF W EZEY IR,
23 CHAC HYIEHEYESEELEYERARE TR

xRURY EXHAEHE,C, EMEYESHEEYDB LR S9% U L, FE% 87.18% ;1 C, M4
MESHEALEDERETLY N 12.82% K9 BT BEL HEREVMIEFB(EE- TR FHE)X
$140.78% B EEFEAN C, YRR TFEN | FEWREEX. HWHLHEGT.BRTEMMEAEHS,C,
MY G FEBESEBRILBIEAM. N6 MEPHEHME C, fic, AVAEYBRERABE.C, HY LT REEE

FC EY, RN C EY A REERRRIFERLNERE

o

K2R EMAFEHE,L,C, MYAEY R SHESEY BRI BRI, PR 57.51%; C, MPEY
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Fig.3 The relations between the biomass of C; and C, plant functional groups and the total biomass of communities
(a),(b) LM AHEH ungrazing places; (c), (d) B H# grazing places

BEBELAYR RN, TR 42.49%, HWHEFEBREBEA TR~ &, RAE R TN K
WS REH (R RRAL 3 B B A REVE ) M AR (E B U REPF R B EFRE), SR GR 1, ERHT
KT (E2),HC HYUEYREBESEYRBIESFIINT 76.62% M 47.9% . XLBALHEY, C, HYHE
ER AR T HRAE S, 0 C, AYEYBNBOEI T —EMFMEER. s B E ¢, f ¢, P 4E
VRTFENE.C MYTRENBEERET ¢, MY, I LHFT &5 B%E S AV R LR, T 68 R BEE
%] By 22 F o

1 AHEABCMC, AWHIEREYRERNERAEVRXRRAERRY
Table 1 The relations between the biomass of C; and C, plant functional groups and the total biomass of communities and theirs variance coefficient in

ungrazing places

- HHEESEYREE Ratio to the total biomass of communities (% ) HEER FREK
Photosynthetic type & 'é R ]I ( M E % E IIE M} s mm 3 ql ﬁg {E Correla-tion Varia:-lce
Chanling  Suangliao Lindong Linxi Gasongsan  Abagaqi meat coefficient coefficient
C; H ¥ C, plants 90.92 87.15 92.93 96.79 96.07 59.22 87.18 0.99 0.16
C, ¥ C, plants 9.08 12.85 7.07 3.21 3.93 40.78 12.82 -0.03 1.10

22 BESBCHCE@WIIEREVRSEELENRXRRRERRY

Table 2 The relations between the biomass of C; and C, plant functional groups and the total biomass of communities and theirs variance coefficient in

grazing places
Yoo m G #%E B A YR EE Ratio to the total biomass of communities (% ) HEEK THEN
Photosynthetic type Kig #iL K SRR S ¢ EHE Correla-tion Variance
Chanling Tongliao Linxi Xilinhaote Abagaqi Meat coefficient coefficient
C; 19 C;, plants 61.17 36.98 85.64 82.05 21.72 57.51 0.99 0.48
C, 14 C, plants 38.83 63.02 14.36 17.95 78.28 42.49 -0.83 0.66

3 Zig5itie

C, H¥5 C, HYML, AR RIFER K Co, *MEA FMBAA HHRE LA EEN R THEERA,
FRXKS RE K COo, FAREYRET G, HY. EAMAXEN  AXARELLIHTT C, HUK Y
ARAEAT R MAE BN KRR ERTREIF C, MY B AR E TR T SR N E 2N
U FHETEEBRANERMABE, C, YL ¢, MY EAEBEER . HYEYR R EEREF

MHRRAERERAHAESIENSGGRR WREEAYERESREMN MR AWM ESEREERENRA
2%

AHARY, AFERACFFTETERBRULENERMPRLERNEBRE S, c, ALY EERE
FREAMEBABREMMES Y MES BEERTREMNRE, SH% SAYR L RE R (75 B & EH b+
5 40.78%) . FHIREMBTHT.C, HYAEYRSRESA VR ERABE A, HP , KALBABRER
HRKEESANTEABRERS O CEEA S HNEMT 29.75 M 37.5 NE S S 6 MBS A
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HOBCRE b, AR AR AT EE M RR A K S AR AP R 3 MEEX M TS B AR L, C, AR E
EEEMT 26. 13 M ESR. XI—HRERUAEREBFERXE,C, EWEVEANEESET RL
MWL E MBS MEEALXBREHZEET,C, MUNARARHHBROENE, N EBETREE
A= SRR B B R AMEFRRREER .

BiRE , AEHRXEBA,C, MPSHT 2B, BFESAERTR TEMAER 3/, 25445 C,
Y FEE 40.8% 11.2% 71 31.2%"° " K FER ¢, MY T ER KEMBAMEY ., 2FRHM 11 M
RHBRT 28 78 C, Y, SREBEED BN 9.72%, ENEREAMNERE BB THE FHE AR
FEERHEER BB KR, REE BRI EFTZE R HERBEEMRLIFENERAE
8,5 P, RREMBME A —FEEY , RRENEBAE BN, B FERE A MARLE R MK AR
%, AR BBk AE —ERE MRBEN | F4AEY, TERNREV AR FHIRFENEZIBER
BTG, EERETFEASHELXARY MR RAERE BEXFTEHAER YR RETHRTREE RS
GRUMAER KMKFEHRERBEFEFNEAERRYBAS, ENTRTEBRBCT T 88K A B % R
HERRER TR FERSEEBAA X, AR RXBANAE S5, AR THEBE T B3R
LT EHERR TR TERAASNE,  EZXRURRTFTENRRM OB SRR,

H MR RO RKIBBIFNE S BRI EEE, UL BRI RMREN 6 N TS
MBS C M C, HYEYRSEK BE L BBEENEREES 4 M TFERTELRREN ALK
BOESIHMLN, LUR C, M C, HYAYBRERESEVRXRARRATRESIT . EREXH, C, HYTBEREY
BREAVRWEAAE HEREEE, UHEE L SRR EAEN B E, 7 T2 B8 R T mE
BESPREEERMENE,FEARREA PN C, HOEYEEINHE WM EIER, X538,
MY UEEBEANTEARNEERTE R (ELESTUSRrEABRMNRE)REAETRETIADY
BEEEYIIGER, KD A EYHABMM R A YBRARTMMNHBEER LB BRTE ERE EE
RMMERES C, MY BREREM,
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