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Plant Functional Types and Their Impact Environmental Factors in a
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Mgzt Plant functional types (PFTs) are important in understanding the dynamics and the functions of an ecosystems,
which provide also useful information for ecosystem management. In 28 observation plots of a naturally recovered poplar-
birch woodland on the north slope of Qilian Mountains, China, 81 plant species were classified into 18 plant functional types
(PFTs), according to their life forms (including arbors, lianas, subshrub, shrub, perennial grasses, perennial forbs and annual or
biennial grass) and ecotypes (including xerophyte, xerophytic and mesophytic, mesophyte and hygrophyte). The relationships
between PFTs and environmental factors were studied using Canonical Correspondence Analysis (CCA). The results showed
that the dominant PFTs were PFTs16 (mesophytic perennial forbs), PFTs23 (hygrophytic perennial forbs), PFTs9 (xerophytic
and mesophytic perennial forbs) and PFTs18 (mesophytic shrub) on the poplar-birch restoration woodland. The stratified
structure with wood, shrub and herb layers indicated the plant life forms had a tendency of complication and structurization,
and the emerging mesophyte plants reflected changes of the micro-environments. The distribution patterns of PFTs were
controlled by the soil physical and chemical properties in that soil bulk density, soil organic carbon and content of nitrogen
determined the characteristics of the plant life forms, while the soil water moisture and canopy cover were the main ecological
factors that affected the distribution of ecotypes. The slope position and slope aspect controlled the plant distribution pattern
and formation of the community. Fig 1, Tab 3, Ref 31
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Table 1 Plant functional types (PFTs) and their codes in the Qilian Mountains

T IIRERE Plant functional types (PFTs) A1 Code
L NG o N Xerophytic annual or biennial grass PFTsl
A AR e Xerophytic perennial forbs PFTs2
RS RE Xerophytic perennial grasses PFTs3
FUERER Xerophytic shrub PFTs4
RAEEHER Xerophytic subshrub PFTs5
A EA Xerophytic lianas PFTs6
BAESFAR Xerophytic arbors PFTs7
AT AR R Xerophytic and mesophytic annual or biennial grass PFTs8
LUl sE Zoeey S-S Xerophytic and mesophytic perennial forbs PFTs9
R g KA Xerophytic and mesophytic perennial grasses PFTs10
PR Xerophytic and mesophytic shrubs PFTsl1
B AR Xerophytic and mesophytic subshrub PFTsl2
B A Xerophytic and mesophytic lianas PFTsl3
FHAETR Xerophytic and mesophytic arbors PFTsl4
FRAE T ARAR LR Mesophytic annual or biennial grass PFTsl5
AR A SR Mesophytic perennial forbs PFTs16
A AR R Mesophytic perennial grasses PFTsl17
PAEAR Mesophytic shrub PFTsI8
HRAEER Mesophytic subshrub PFTs19
A A Mesophytic lianas PFTs20
AT Mesophytic arbors PFTs21
WBAE— AR Hygrophytic annual or biennial grass PFTs22
WA AR e Hygrophytic perennial forbs PFTs23
WAEZFE R Hygrophytic perennial grasses PFTs24
AR Hygrophytic shrub PFTs25
AR Hygrophytic subshrub PFTs26
AR TRA Hygrophytic lianas PFTs27
HBATFA Hygrophytic arbors PFTs28
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Table 2 Plant species and plant functional types (PFTs) of the

observation plots in the Qilian Mountains

YyFf Plant species

HTIRER PFTs

& NEF Chrysosplenium sinicum
A Elsholtzia densa
FHIRBET Ribes odoratum
HMRZIE Geranium dahuricum
B 22-1 Cuscuta chinensis

BIE Circaeaster agrestis
KTSESHE Juncus effusus

0% Adenophora stricta

MATE Lepidium apetalum

I8 Stellera chamaejasme
EHIE Plantago asiatica

VKT Ephedra sinica

A% Lonicera kansuensis
AL R Arctous ruber

VYOI Hippophae rhamnoides
FIMI/NEE Berberis brachypoda
B A2 Picea crassifolia

FHE Betula platyphylla

W4 Populus davidiana

L0 Salix cupularis

WAFE L Carex lanceolata

H 7 E5 5L Kobresia kansuensis
AE Allium polyrhizum

W Allium chrysanthum

1\13E Allium ramosum

2 Iris tectorum

L5% Iris ensata

MyE Heracleum hemsleyanum
X Saposhnikovia divaricata
JEiE Notopterygium incisum
Hil 5 5e8 Pedicularis kansuenis
WS Lancea tibetica

/NAKEE Euphrasia pectinata
WL % Halenia elliptica

WfH Gentiana scabra

1¢Hi Halenia corniculata

JiiiE Gentianopsis barbata
BRZEZE Polygonum viviparum
HLESE Polygonum hydropiper
[ERFRASE Rumex patientia
P{AFRIEEE Polygonum sibiricum
[AFHE Polygonum macrophyllum
B Ranunculus japonicus
B Anemone rivularis

JEFAR Thalictrum aquilegifolium
193 Aconitum carmichaelii
4% AE Trollius chinensis
WAL E Oxytropis ochrocephala
Bl 7E 5. Medicago ruthenica
/NETRE. Oxytropis glabra

[l /R ZE 5T Astragalus propinquus
k35 1E Thermopsis lanceolata
H48 )L Caragana kansuensis
HHL R BOR Poa pratensis

V&% Koeleria cristata

K& Stipa capillata

PWHHEL Elymus dahuricus

M Avena sativa

W Leymus secalinus

JR UK &L Agropyron cristatum
2R3 Potentilla multifida

PFTs23
PFTs15
PFTs18
PFTs9
PFTs15
PFTs22
PFTs23
PFTsl6
PFTsl
PFTs9
PFTs2
PFTs5
PFTs18
PFTs19
PFTs4
PFTs18
PFTs28
PFTs14
PFTsl4
PFTs26
PFTs23
PFTs23
PFTs9
PFTs16
PFTsl6
PFTsl6
PFTs16
PFTsl6
PFTs9
PFTs16
PFTs8
PFTs23
PFTsl
PFTs15
PFTsl6
PFTs22
PFTs15
PFTs23
PFTs22
PFTsl6
PFTsl6
PFTsl6
PFTs9
PFTs23
PFTsl6
PFTs23
PFTs22
PFTs9
PFTs2
PFTs2
PFTsl6
PFTs9
PFTsll
PFTs24
PFTs3
PFTs3
PFTs10
PFTs22
PFTs10
PFTs3
PFTs9

43 Ak A @

RIS Potentilla anserina PFTs23
WP AE Fragaria vesca PFTs23
4 #&H Potentilla fruticosa PFTs18
HiFa M Potentilla glabra PFTsl8
KILAERk Sorbus tianschanica PFTs4
w525 Spiraea alpina PFTs18
/NH-F5 3 Rosa willmottiae PFTs18
HAETH Anaphalis lactea PFTs16
FiH 58 Ligularia sagitta PFTs23
T S Sonchus oleraceus PFTsl

Vit Artemisia frigida PFTs2

) Artemisia scoparia PFTsl6
HYbE Artemisia sphaerocephala PFTs5

K3 Aster tataricus PFTs23
KL Cirsium setosum PFTs2

W22 X E4S Saussurea epilobioides PFTsl6
B Lactuca sativa PFTs22
KY5 . Filago leontopodioides PFTsl6
IKALE Artemisia roxburghiana PFTsl6
KH¥fi& Artemisia sieversiana PFTsl5
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Fig. 1 CCA ordination of PFTs
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Table 3 Correlation coefficient of the first three CCA axes and environmental factors

TR Evommen fwr_SPCAXI______SPECAXD

MGEARAIEE Canopy cover (Canc)

+325H Soil bulk density (BD) (p/g cm™)
3K A Soil water content (SWC) (w/%)
H BB Soil organic carbon (SOC) ( w/g kg™)
4% Total nitrogen (TN) (w/g kg™)

BRALL C/N ratio (C/N)

Az Slope position (Posi)

M) Slope aspect (Expo)

SPEC AX3

-0.3701 0.6506* -0.3561
0.8847** -0.4590 0.0322
-0.3350 0.5083* -0.2687
-0.6533* -0.0596 -0.3292
-0.7409* -0.0200 -0.166
-0.6796* 0.0194 -0.2574
-0.1991 0.1039 -0.6849*
0.2226 -0.4767 0.5942*

*P <0.05; **P <0.01
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