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Abstract: Functional- diversity and functional redundancy are two components of species diversity, and are also two
important factors that affect the stability of a community. The effects of functional diversity and functional redundancy on the
community stability were analyzed based on the estimation of functional diversity, functional redundancy, species diversity,
community stability, and their correlations of plant populations under different water and salt gradients The results revealed
that; (1) The functional diversity, species diversity, and community stability of plant populations in high and moderate

water and salt gradients were significantly higher than those of in low water and salt gradients (P<0.05). (2) For
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populations in high water and salinity gradient, the correlation coefficient between functional diversity and species diversity
was lower than that of between functional redundancy and species diversity, moreover, the correlation coefficient between
functional diversity and stability was lower than that of between functional redundancy and stability. However, the
correlation coefficients of populations in moderate and low water and salinity gradients were contrary to those of in high water
and salinity gradient. (3) The standardized partial regression coefficients of functional diversity were greater than that of
functional redundancy of communities in moderate and low water and salt gradients. (4) In the canonical correspondénce
analysis, the water and salt content of soil could explain 22.7% and 1.3% of the total characteristic root, respectively. (5)
The stability was highest in plant communities in high water and salt gradient, with the stability rate near 20/80, whereas
populations in low water and salt gradient had the lowest stability, with the stability rate far from 20/80. These results were
consistent with those of estimated by the improved Godron Stability Test Method and Population Density:Variance Coefficient
Method. In summary, both of the functional diversity and functional redundancy could enhance. the stability of plant
community, and their effects were dependent on their relationships with species diversity which provided evidence for the
redundancy hypothesis of plant communities in the temperate arid desert region. The. stability, functional diversity,
functional redundancy, and species diversity of plant communities were much more affected ‘hy soil moisture, but less by

soil salinity.

Key Words: species diversity; Rao’s index; desert plant community; redundancy hypothesi
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Fig.1 The study area and location of the plots
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Table 1 List of plant species in each type plots

e A F e YA Bt
Id Plant species name Family Id Plant species name Family
1 W45 Populus euphratica HRIE 11 EEEE2E Reaumuria soongorica BRI
2 AR Haloxylon ammodendron Rt 12 Bk Apocynum venetum Fe AT HER
3 FEMD Tamarix ramosissima BEHIF 13 1E4E58 Karelinia caspica SR
4 B4 Halimodendron halodendron oFR 14 7125 Phragmites australis RAFL
5 EEFEAR Halostachys caspica R 15 V& Agriophyllum squarrosum #Ft
6 FH Nitraria schoberi PEARL 16 Y% Seriphidium amoenum Eopa
7 EITUR Kalidium foliatum #F 17 H ¥ Glycyrrhiza uralensis TR
8 NI Suaeda microphylla #Ft 18 B3 Salsola collina Hiw}
9 LA AR Halocnemum strobilaceum iR} 19 L HHHSZE Suaeda salsa iRl
10 IKTEH| Alhagi sparsifolia TR

1.3 BHTE S50
1.3.1 A SPSS 21.0, RH R G R A9 wards i XFFE 7 AT R G B2, M £ F LAY Duncan /567
e, %F I B K R A R R A PR A AT 22 R (2 2) 4

F2 REKEhES R + L RS

Table 2 Soil physical and chemical properties characteristics of different water-salinity habitats

30 HE b K % e %
Plots Plots Number Soil moisture content Soil salt content
Fi7K SR High water and salt H 16.916+3.098a 0.7884+0.2192a
Hi7k i Moderate water and salt M 9.136+1.078b 0.6179+0.1539h
fRAKAKER Low water and salt L 5.447+1.668¢ 0.4232+0.0975¢

TE [ — S0 AR R) 7 R R A R K AR B2 3B A 5T 35 25 5+ (P>0.05)
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B LIS b 3G B2 8 U R Gower’s BB AR A R(3.2.5) AT, Rao's IH5 AR
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K Bello 2512 il A T8
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Table 3 Plant functional types and characteristics assignment

DUEFFIF 2 BORKA IR R

characteristics types Type of data Plant functional types and characteristics assignment

Pt Family #F BIRLC) R (2) ARMIRH(3) (AR (4) BEEERL(S) RATHEL(6) AR ARAFH(8)
H: 35 ) Life form (4 A (1) AR (2)

- F %) Blade surface type Y3 e (1) HE(2) Bl (3)

AARA Growth type A4S FEAR(L) UMEA(2) JHEAR(3) HEAR(4) BEA(S)
s Crown width Bl MR PR * B S0 m?

KR Plant height B A m

R Blade thickness Bl A sem

G TR Leaf Mass per Area Bl B . g/ em?

Ho T AR Specific Leaf Area Bl BT em?/ g

4¢3 Chlorophyll Hufe WS AT 5 ik, BV %

1.3.4  FEIERREER PR T ik
(1) BEPERE E PR LU Fh R 2% 2 25 S 280 coefficient of variation, CV ) FOEIEL ICV 5124,

Icy = & (4)
g

KA w MR RS YRR B o A YRR IUFRIEZS . ICV (HOR, BRVE e Ml | I o A T
SEYEE  A RNE E IAR SERN

(2) ARG Y Godron Fuis PRI J7 ik ™7 SRl s B V& BORR A Mk . B 1R« oy S S0 iy mp A [ bk
Wi 55 5 BN HES e SR X 5 B, 2 AT 35 BE i KB/ INB U 72 45 BRI 5 SR I ek b iy
YRR SORTBUEIEL A PR S35 40 BRR FRRAR D P80480 432 () SR AU ) 56 B —— X iz, i
B R I A 1 i R R sl ) ARJE 5 R y = 100—x FHAE, 32 5 BN IR BEVR R 2 P LU (8, — e, B2
FE TR BT 20780, BETS RS 2
1.3.5 Sitadr

St oMK SPSS 21.0 #AFEAT . SRS M AR & DR 2 - Fh ZHE M DIRRITR-PFh £
FEPE T RE AT RETUAR BEVRRRUE M- T R TUA BEVR R ME-Th e MR M DL R T o M- b 2 AR P )
HI5 2, A F FGE W 2# (P<0.05) Hik & R R SEIHAT LA T,

SR ICZ B AT, RS R tE A A i, AT RE S B E R RETUA A H A4S &, 8 E T RE 2 BEPE AN

DI RETCA X P (AT 5] 5% M i LA 1 £ 1 i [l U1 2R 800 2

HIRVIREZ N DIRETUAR At ZREPE e vs ke 1k S RISk L& b Z M 6 &, B e A
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2 EREH

2.1 AFUKEEMERET BRI HREZARIE DRETUAR R SRR ASUE I
AFKEEREEET  HREZ FENE W0 2Rk By A5 e PR R BN IR K e SRR 7 > ok b SR AR v > IR A
IR . BRIVBEDUARANRKERB B T I F P22 541 (P>0.05) , IREZ AR Wi 2 FEPE RV A2 e MR 3%
BUA R R AR R R S TR IRER R (P<0.05) (% 4) .
R4 TRKEBENESHEE IETR O SHEEREEREMTL

Table 4 Changes of functional diversity, functional redundancy, species diversity and community stability under different water-

salinity habitats

Variables Functional diversity Functional redundancy Species diversity Community stability
K EER 0.7201+0.0999b 0.3267+0.1298a 1.0467+0.2125b 0.5048+0.0930b

Hkddh 0.5763+0.1741b 0.3300+0.1533a 0.9063+0.2745b 0.4351+0.02885b
KRR 0.3245+0.1974a 0.24780.0907a 0.5723£0.2752a 0.3245£0.02541a

) — B Rl REFOR AR L6 BE T SIRE 2 et  SIRETUAY b 2R 1 B B v R 1 1 3 2553 ( P>0.05)

2.2 JKRILMBIE LINREZRENE NREDUAY WA ARV SV AR P Rl el A

LML MR 3T s (18] 2)  FE s K s Eh 6 B L, DI RE 2 MM S0 ZRENE A AR OCIE 0.8131 (I AH G R 4L
RPUESE ) INT INRETUAT S MR Z BEME AU A OC R 20 08924, Th ik 2 BE P SV Fo e 1 A 56 0.770 /N T2
RETCAR S VR RS E PRI A OCHE 0.8453 111 HK F#h FIMEKARER B B 1 DI REZ A1 15 Wy 2 A 1k R AR SR
TUREICAR SR ZAEVERI A SCHE  DIRE S HEME SR E MR MGGt R T I RE AR SRR E TR SR . Hil&l 2
AL A K SRR B R RRAR , DHBE SRR SRR E PRI DGR U K I RETUAR S Rk s S s e e B AR SR T
Sk dh RAROKARER AR E . AEKERBREER M Fp AR IV A E PR R IEAI SRR R

B MU R R (3 5) |, Hok b SRR K AR R B0 2 | I RE 22 R PR A D RE T A AR AL i 0] VH 2R
PIRT 0, UL IS REZAEPEFN I BETUARIREAR R P AU 1, DR R R B fER /N R W RE L ] i e %
TN 77.2%—80.3% WAL . KRR , 1 T DI REAEIE A STV T I RETCAY /N A 45 [l U it
FErpAIER . KRR A DI BE AR PERIBIRETC AR B BR AL O 01 U5 2R 8073501 O £ 0.373 1 0.235 5 IR/KARER 9 D fig
ZAEPEFIDIRETCAR AR HEA (i 121 U5 R 550535912 :0.357 1 0.243 5 7] UL ok v AR AR ER 19 D) B 2 AR PR A B
YA D 191 22 504 R TR BBTUA MR v A i [ D51 2R 580, TR G D BE AR X R PR AR MR RS M R T D RETTAR Y
S, T AZ AL A F AR A S EROR DI RE S R AN RE T R Z B AT AE IR (3R 5) o

® 5 REAKSHE EIIEE SR (o) MIDBET £ (2) MBRIEN () HIMME S AN

Table 5 Stepwise regressive analysis of the effects of functional diversity (x1) and fuctional redundancy (x2) on community stability (y) under

different water-salinity habitats

IRERA mYEpy: R Fotest » RAE
Water and salt gradients Regression equations Tolerance
K =R y=0.292+0.652x2 0.801 24.370 <0.05 0.501
ok Hh y=0.143+0.373x1+0.235x2 0.803 147.014 <0.001 0.804
RAARER y=0.148+0.357x1+0.243x2 0.772 332.293 <0.001 0.363

2.3 WX 43T (CCA)

£ CCA HE P (18 3) , EZ TRk W Fh ZRE0E DhRe ZHEME ThRe U ML Sk e Yere s | 1
1 F S, S HEF Sl S R 2R TR 2 R T RBTUAY SRe e PRI T K R R B v i 5 1 5 B 1)
KN, AT DL i FORRIE (B AR, 7R R b 2 b ] LA AR HEF 3l 095 B, CCA HEF 056 — R Re e AR (8
SVRFIEARAE 1 22.7% , BIEE— R RBAS A BERE T S /K ARG G R B IS K A R B AH O R B 2R
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Fig.2 Linear relations between species diversity, functional diversity, functional redundancy, and community stability under different

water-salinity habitats
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Table 6 Godron curve and coordinates under different water-salinity habitats

s HES e B R? P 22 1A AR
Plots Curve Coefficient of determination Intersection coordinate
K AR Y=14.632In(x) +36.632 0.9747 <0.01 (19475, 80.25)
Rk R Y=-0.0279x%+3.7621x+3.2609 0.9680 <0.01 (23.57, 76.43)
K AKER Y=-0.0129x%+1.9663x+30.284 0.8320 <0.01 (26.57, 73.43)
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