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Abstract: The relationship between plant functional groups and habitats is an important topic of the research of ecology. It
can reveal the mechanism of plant environmental adaption, community construction, and can predict the changes of
vegetation. In order to study adaption of the functional groups to different habitats in the arid area such as wetland, desert
and gobi on a local scale, the composition and functional traits of functional groups in different habitats of desert areas were
studied in Jiayuguan Caohu National Wetland Park based on the data of plant functional traits. The results showed that, with
the change of habitat conditions, the soil water moisture, salt content, bulk density, pH value and other soil properties
changed significantly. The composition of plant functional groups and functional traits changed adaptively. The functional

traits of vegetation in the marsh wetland were mainly clonal plant, C, photosynthetic pathway, and rhizomatous plant. The
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salt marsh wetland were mainly wax-coating, leaf or stem succulence, and CS strategy type. Dune habitats were with
hairiness, thickened or long roots, annual, and CR strategy type, while Gobi with reduced leaves, thickened or long roots,
entomophilous, and chamaephyte. On the local scale, habitat heterogeneity, especially soil heterogeneity, is an important

environmental factor affecting the composition of plant communities and the changes of plant functional traits.

Key Words: functional groups; functional traits; arid area; habitat; wetland; sand dune; gobi
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Table 1 List of plant functional traits and their attributes used in this study

IFEMEIR Functional traits J&YE Attributes

MR Vegetative traits

A% Life form —ARAE M b 2F T ZE (RSN 2 (R AL

¥k Plant height 1=1—30 cm;2=31—60;3=61—100 cm;4=>1 m
FEESSHY Clonality 0=AE7EkE; 1 =3k (0=no clonality; 1=clonal plant)
PSR SERY plant strategy Lype T (C) ;T2 R (S) ; Ze BB (R) ; PEISEME CS;CR;SR;CSR
FAEPER Regenerative traits

P #05 3X Dispersal mode W3 B e T By SO (S AR HD
F2453 753X Pollination mode RUSE S il B TR

IR Leaf traits

Y4142 Photosynthetic pathway 0=C4;1=C,

8252 A Leaf or stem succulence 0=4FAF ;1= (0=not succulent; 1= succulent)
BB /NAM B Reduced leaves WE S EETALSEY (A EE s i g

ELT Hairiness 0=TE;1=AL (0=glabrous; 1=hairy)

£ 3fi] Thorniness 0=Jfil;1=F%] (0=no thorns; 1=thorny)

b Wax-coating 0="TJCHE 1 =470 (0=no wax; 1= waxy)

ZEFIARPEIR Stem and root traits
AR AL A P EL 1 R A A B R Y 25

Carbohydrate storage in thicked root and stem or long tap root

HIZEHUHY) Rhizomatous plant 0=ARMIZEA, 1 =#ZE%] (0=non-rhizomatous; 1=rhizomatous)

0= JEA o - ERR 751 = DI 28

BEIE AR 240625 3 ( Community-weighted Mean Trait Value, CWM) 00
CWM; = z py % Trait,
A, p, AR RN b FEASE @ TP AAHXS 5512, Trait, ARYIFP & BOTEAR § EAYFHAME,
FHOCHE R FEEATHAAE R 55 h AT, DCA 4387l CANOCO 4.5 B PF58 1%, MR & ] e &1 1 B 7
ArcGIS 10.2 A FER
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Bl B R EhTE WD B REEARE, AL A A Akt VR B KR AR S AR XYt AR
WA, FHERE AE o pH FaRZ KA, HHER R R, A mR W, S pH HETHE
JEREAR (K 2) , Hor, RBE S KR TR S /KRR T 98.58% (P<0.05) , U Fe fil R BE () + 3 K 22 7 Atk
F RBEATE R EHLIE N T 0.8 £5(P<0.05) , Vb Fe fl S BE [ 28 15 25 59 R B 3 s 3h VR 1B M & dh i d v, AR VR
B m Bk, I B AH2E 15.05 £5(P<0.05) ; b 1H M pH {5, KREERAK, I 22 0.1 f5(P<0.05) , h A1
MRS A3 pH EH2E S AT

xR2 AEERHTEEE
Table 2 Soil characteristics in different habitat types

e R

A8 R TR E . . 13 pH
K . K i Soil electrical i
Habitats Soil moisture/ % Soil bulk . Soil pH
conductivity/ ( ms/cm)

LAY Marsh 48.7+1.99a 0.89+0.01a 0.65+0.14b 8.14+0.06b
EHRIEHL Salt marsh 14.91+6.44h 1.25+0.31¢ 10.43+3.64a 8.65+0.1a
¥ . Dune 4.23+5.29¢ 1.58+0.04b 1.05+0.91b 8.47+0.39ab
K BE Gobi 0.69+0.33¢ 1.6+0.04b 1.46+0.88b 7.77+0.35¢

[l —FU B 5 A RN G TR R R AR A 5 ) 22 5 3 (P < 0.05)

2.2 JIRefr4AL

HRAE D BEPEAR RIS 4 2R 455 B A S LI K 0 58 X 9 AR Al 53 9 S ThRERE (I 3) . DhfiE
B FG 1 32 i A A s A A A B, AELRR 9 i BE UG, 2 B 2R C OB iR AR RE S e 540, IR Al A
¥ B HNITBZSE (Eleocharis valleculosa var. setosa) EAESE ( Triglochin maritima) %5, YIHERE FG 2 £ % H

0 5 10 15 20 25
Carex orbicularis 3 | i I I I I
Kobresia myosuroides '
Triglochin maritimum Linn. 30 T
Eleocharis valleculosa var. setosa . :
Hordeum brevisubulatum (Trin.) Lin |
Sonchus arvensis Linn. 9 — :
Glycyrrhiza inflata
Artemisia desertorum I :
Onobrychis viciifolia 7 |
Sophora alopecuroides Z’— '
Leymus secalinus 8 \
Potentilla anserina T !
Iris lactea 21 :
Tournefortia sibirica I
Achnatherum splendens 6 T !
Apocynum venetum :
N Phragmites australis 1 I
Inula salsoloides :
Salsola passerina 27 I :
Taraxacum mongolicum | !
Cynanchum chinense R. Br. 35 :
Saussurea davurica Adams |
Zygophyllum fabago Linn. 34 :I__,— [
Glaux maritima '
Lycium ruthenicum 28 ] |
Alhagi sparsifolia ] +
Reaumuria soongarica 26 :
Tamarix austromongolica T 1 |
Nitraria tangutorum 24 +
Haloxylon ammodendron 7 '
Salsola tragus 1
Halogeton arachnoideus I :
Suaeda glauca 13 |
Bassia dasyphylla Z’— 1
Atriplex sibirica 25 '

B3 YMIMEHREINER

Fig.3 Functional groups of species using hierarchical cluster analysis
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DIBERE FG 4 2 CS RISAEW AL, AR 2R &8, W] e R B0, Fh ] X% |, iR 3R 1R 5 RE T3 , X ok A4
BRI N 18, EEPRIAT A KRB B AR (Apocynum venetum) , DIBERE FG 5 H R AT ) 4 4, A 1K
& N R AR R KGR, EEMYIA E FAN Inula salsoloides) BN B % ( Salsola passerina) %5 . TIRERE FG
6 LIV AEAEY R B MR B AP G H T R IEE R £ WA A A 95 ( Taraxacum mongolicum) ik
5 W X FE 44 ( Saussurea davurica Adams) %5, TNRERE FG 7 AT S ) ROBEEA Ry 32 REEARIE ok Ao/ N s/
WM R A&k, F YA L0 ( Reaumuria soongarica) 3%5¢ M) (Alhagi sparsifolia) %5 . TIRERE FG 8 LA FHY
U HEREAR Ry 32 ARARE MR R IR W /N, 0 o R ) AR R A ERAR ) , T AR TR AR SR TR AR SR i R BN
B EE R ARM | R SEA N, DIRERE FG 9 LI—4FAEAEY o 32, SR SR, /NI AT, i S i 52, PR S B

Asf AT gk A K R 2R A2 W ( Halogeton arachnoideus) J VY% (Salsola tragus) SR (£ 3) o

R3 EBESWMEINIEER R EHE

Table 3 Plant functional groups obtained from cluster analysis with their description

IRETE(FG)

Functional group

fliid

Description

REE R

Characteristic species

TN A 35, AN DL S SRS A 3, C ot a el

5 55 ( Kobresia myosuroides ) ; ELNIFE2EFE ( Eleocharis valleculosa

FG 1 F RS AR e T 2E RE PR A ARZ kY. var. setosa) ; [FIFEE 5 ( Carex orbicularis) ; FAESE ( Triglochin
Z HLARZER maritima )
TS K F B ( Hordeum brevisubulatum ) ; 5 32 3% ( Sonchus
SN O A, S TN, T 1o ey Olcreccws L) s IR R (Chomhiza inflaa) s D
FG 2 B AR S AR R 3k ( Artemisia  desertorum ) ; “F- B ( Leymus chinensis ( Trin.)
Pt HEIRRESI IR AR 2 1s Tavel.) ; 9" & B ( Onobrychis viciifolia ) ; % 5 T ( Sophora
alopecuroides )
Yo AR T 2F O R 2F BRSO RE B | U B BR AR ( Potentilla anserina ) 5 B i (Iris lactea ) ; W 5] HE
FG 3 o L
JE G AR ( Tournefortia sibirica)
FGC 4 VE AR CS MG bR B HE SRS R K %ﬁ%(Apocynum venetum ) 5 1 % ( Phragmites australis) ; 7%
7% 5L ( Achnatherum splendens)
WA, WO 2 A O RS S S S | o |
FG 5 B IS T LT LR o K AR FFH (Inula salsoloides) ; IR TB3E (Salsola passerina)
N - g N A ( Taraxacum mongolicum ) ; U ( Cynanchum chinense
N B < 2 s TA=R ] are R
FG 6 ;;;zé;+§mﬁ,i&[ﬁ]2‘$ﬁw\**m&{& U R. Br.) ; A ( Glaux maritima) ; 552 B E 2§ ( Saussurea
A davurica Adams) ; BEBE( Zygophyllum fabago Linn.)
¥G 7 RBEIBE S Mg b 2F RESERE A AEARIRE M BIRMIRC (Lycium ruthenicum) 5 3SR (Alhagi sparsifolia) 5 £1
U/ Nl b | R A AR b ( Reaumuria soongarica)
FGC 8 ERVEIRH VP RN M [ 2F BEURE A RIMRECE . AR ( Tamarix austromongolica) 5 F Yl ( Nitraria tangutorum) ;
7 S SRME AU D LN R R AR W42 ( Haloxylon ammodendron)
§ . R 254042 55 ( Halogeton arachnoideus) ; B3 ( Suaeda glauca) ;
7 B0 b f . J 4 3 1 deus ) 5 ;
FG 9 U LA AL RAB L, SR O, — ALY, C4 0L FEVKEE (Bassia dasyphylla) ; FIVPFE (Salsola tragus) ; FE1AF]

FigAE /TR B

SPEZE (Atriplex sibirica Linn.)
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3 F1 FG 6 Z [ IEAH G HAH G K ; 5 ZAH R, IBERE FG 1 .FG 2 FILIGERE FG 3 .FG 6, IRERE FG 4 . FG 5 Fll
IHERE FG 7 FG 8 Z A R HGRN AL ER , HRERE FG 1 A FG 2 [Ali8A: TR AP TERK , ThEERE FG
7.FG 8 [Fl A YA G  DIRERE FG 4 ARG 5 R ER A MY AR MER K M INREIX FG 3. FG 6 [RlEhAd:  FA:E
BEERAE . TORERE FG 7 [a) K BEAE B ARG
2.3 AR[RASEWYIRERE>

XTYIRN-RE T FE B AT DCA 4307 B PR AR S B B A 5 HE P I b (181 5)  HEFP RN A A ARk
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2.4 YIREMRXAS [R] A= 458 1 38 1 5K s

FHREE IMBCE YE TR 25 AR5 NI D RE R T 20 B 15 B4 B S Th e etk (R 4) . 45 R RM, THE
VAR T RESE AN 22 LU SE R b T ZF AR ZE YR A Yo 3, 2 rh A 50 A 3R VE TR HUAR ) LA Bl s | e
ZEIRJTT CS SRIE A 3 MR E 8 V0 P bl 22 LIS R sl K i AR AR 25 XUB% (CR Skmg it i LB —4F A bk
AL R R s T S BEAR Y LA R g BATELAAR B R M b ZEAEMR O L R B SRR X R R
VB HD PRBE A5 R O 8 N, T 25 AR ZE AR RO VR B 2208 | R AR PR B AR IE N, 2R IR T A A A
P X% VR T R PR 2 (R R N, KU AR 2 ST AR — AR i BRI MR [ VD e B 4%
PRGN, B R Ml b 25 IR AT R P PR ORI B PR AR (R R

THREMIRFNER ST A HE P 20 A 285 58 5 B — S (181 7)), sk MR ZE M2 | C YDt & @ Ae g E AR El
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Fig.5 Relation of species with habitats
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Fig.6 Relation of functional groups with habitats
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Table 4 Community weighed trait mean calculated for the four habitat types
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