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10.83.8.73 H16.87, = H [ 2257 .3 (P<0.05) ; # AR ERIAET T, A 285 R 2 Dy ek 46 0 35 i TIROK Eh 3R 5T
i K ER IR T Margalef 25 FEHR AU ThRe 3= 5 BEHR AU WA COCR G REL(R?) 435120 0.319 1 0.313;
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Abstract; Taking the desert ecosystem in Ebinur Lake basin as research object, the relationship between
plant diversity and ecosystem multifunctionality was studied based on Margalef richness index and
functional richness index. The results show that in high water-salt environment ( soil water content of
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10.93% and soil salt content of 5.95 g + kg™ ), the community is mainly composed of arbors including
Populus euphratica Oliv. and Tamarix chinensis Lour. , etc.; in medium water-salt environment ( soil water
content of 6.87% and soil salt content of 3.96 g + kg™' ), the community is mainly composed of shrubs
including Nitraria tangutorum Bobr. , Apocynum venetum Linn., and Halimodendron halodendron (Pall.)
Voss, etc.; in low water-salt environment ( soil water content of 2.91% and soil salt content of 2.58
g - kg™'), the community is mainly composed of herbs including Agriophyllum squarrosum (Linn.) Moq.
and Aeluropus pungens (M. Bieb.) C. Koch, etc. The differences in Margalef richness index are not
significant (P>0.05) among high, medium, and low water-salt environments; the functional richness
indexes in above three water-salt environments are 10.83, 8.73, and 6.87, respectively, and there are
significant (P <0.05) differences among them; the ecosystem multifunctionality indexes in high and
medium water-salt environments are significantly higher than that in low water-salt environment. In high
and medium water-salt environments, the Margalef richness index is significantly correlated with
functional richness index, and the fit coefficients (R*) are 0.319 and 0.313, respectively; in low water-
salt environment, the correlation between them is not significant. In high water-salt environment, the
correlations of Margalef richness index and functional richness index with ecosystem single function are
not significant; in medium and low water-salt environments, the Margalef richness index only shows
significant correlations with organic carbon content in plant leaf, and R> are 0.214 and 0.274,
respectively. In high water-salt environment, the functional richness index shows a significant correlation
with ecosystem multifunctionality index, and R* is 0.327; in medium water-salt environment, the
Margalef richness index shows a significant correlation with ecosystem multifunctionality index, and R” is
0.152. The importance of soil water content to ecosystem multifunctionality is the highest, and that of
functional richness index is higher than that of Margalef richness index in the whole sample plot. Taken
together, with the decreasing of soil water content, the correlation between Margalef richness index and
functional richness index decreases. Among abiotic factors, soil water content has the greatest influence
on ecosystem multifunctionality, which further indicates that soil water content has a restrictive effect on
ecosystem multifunctionality ; among biotic factors, functional richness index has the dominant effect on
ecosystem multifunctionality.

Key words: Ebinur Lake basin; Margalef richness index; functional richness index; ecosystem
multifunctionality ; desert ecosystem
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Table 1 Contents of water and salt in soil and species composition in different water-salt environments of Ebinur Lake basin (X+SD)"

FIN 7S 1
7J<m:.I'1 ol ﬁﬁﬁ( j:i;g/:\ﬂ(i/% = Q:t £ B }*%2)
Water-salt  Number of SEhi/ (g kg™h) .,
. Soil water content . Species?)
environment quadrats Soil salt content

5 High 18 10.93£0.49a 5.95+0.27a Ha,Pe,Nt,Rs,Sc,Ss, Av,Pa,Kf,Karc, Tc, Kale,Hs,Sm, Cg, Gu
# Medium 37 6.87+0.19b 3.96+0.07b Ha,Pe,Nt,Rs,Sc,Ss,Av,Pa,Kf, Karc, Tc, Kale,Hs,Sm, Alhs, Lt, Hh, Hg
X Low 21 2.91+£0.29¢ 2.58+0.12¢ Ha,Pe,Nt,Rs,Sc,Ss, Av,Pa,Kf,Karc,Tc,Kalc,Hs, Alhs, Lt,Hh,Ap, Agrs, Cm, Sk

D[] 51 o R[] NG R RN A R K 3 PR35 18] 22 5 i 2 ( P<0.05) Different lowercases in the same column indicate the significant (P<0.05) difference
among different water-salt environments.

2 Ha; ## Haloxylon ammodendron ( C. A. Mey.) Bunge; Pe: %45 Populus euphratica Oliv.; Nt; H# Nitraria tangutorum Bobr.; Rs; £ 44
Reaumuria soongorica (Pall.) Maxim.; Sc: T3 Salsola collma Pall.; Ss: #hHhpsizZ Suaeda salsa (Linn.) Pall.; Av: Bk Apocynum venetum
Linn.; Pa: P55 Phragmites australis (Cav.) Trin. ex Steud.; Kf: i'\ﬂ\m Kalidium foliatum (Pall.) Moq.; Karc: Tﬂigx‘é Karelinia caspia ( Pall.)
Less.; Tc: BMI Tamarix chinensis Lour. ; Kale: BLIEER TUR Kalidium capsicum (Linn.) Ung.-Sternb. ; Hs: %.'?41457'( Halocnemum strobilaceum ( Pall.)
Bieb.; Sm: NI Suaeda microphylla (C. A. Mey.) Pall.; Cg: 53 Chenopodium glaucum Linn. ; Gu;. HEr Glycyrrhiza uralensis Fisch. ; Alhs:
I% B Alhagi sparsifolia Shap.; Lt: FLE Lactuca tatarica (Linn.) C. A. Mey.; Hh; 284 Halimodendron halodendron (Pall.) Voss; Hg: £h/EH
Halogeton glomeratus (Bieb.) C. A. Mey.; Ap: /N Aeluropus pungens (M. Bieb.) C. Koch; Agrs: VW3 Agriophyllum squarrosum (Tmn ) Moq.;

: WA Calligonum mongolicum Turcz. ; Sk Hi¥R28 78 Seriphidium kaschgaricum ( Krasch. ) Poljak.
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Table 2 Comparison on element contents in plant leaf and soil in different water-salt environments of Ebinur Lake basin (X+SD) !

T S CR &/ (g - ke™)

FIEH RS/ (g kg!)

IR ERFREE Each element content in plant leaf Each element content in soil
Water-salt o= o L o U R e T
environment Total * Organic Total Ammonium Total Available
. Phosphorus . .

nitrogen carbon nitrogen nitrogen phosphorus phosphorus
=1 High 0.17+0.01a 0.96+0.00a 2.59+0.10b 0.26+0.02a 6.68+0.44a 0.49+0.01a 0.21+0.00a
1 Medium 0.19+0.01a 1.00+0.03a 2.63+0.41b 0.21+0.01a 6.58+0.53a 0.48+0.01a 0.19+0.01a
1% Low 0.16+0.01a 1.03+0.01a 2.97+0.53a 0.15+0.01b 6.24+0.53a 0.41+0.02b 0.13+0.01b

D[] 51 o R[] NG T R R A R K 3 PR35 18] 22 5 i 2 ( P<0.05) Different lowercases in the same column indicate the significant (P<0.05) difference

among different water-salt environments.
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Table 3 Comparison on plant diversity and ecosystem
multifunctionality in different water-salt environments of Ebinur Lake
basin (X+SD)"Y

Manglet $EIE  WIEERHE oS
IKERER I bk EAvIN i
R Eie5

Water- sa]l . Ecosystem

. Margalef Functional I .
environment . . . . multifunctionality

richness index richness index .
index

7 High 1.19£0.06a 10.830.66a 0.10+0.05a
H1 Medium 1.32+0.05a 8.73+0.44b 0.03+0.04a
1% Low 1.39+0.07a 6.87+0.49¢ -0.36+0.06b

D B RO E /NG T REF R R (R K $E B IR] 25 57 L3 (P <0.05)
Different lowercases in the same column indicate the significant (P<
0.05) difference among different water-salt environments.
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Table 4 Result of regession analysis on Margalef richness index ( C)

and functional richness index ( FRic) in different water-salt
environments of Ebinur Lake basin
:ItEIl?_ \i_\“; D A/ \* .
AEIFEE i MERE
Water-salt R . i Fit coefficient P val
environmem egression equation (R2 ) value
= High FRic=5.707C+4.009 0.319 0.015
1 Medium FRic=4.763C+2.448 0.313 0.000
1% Low FRic=1.731C+4.464 0.219 0.219
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Table 5

Result of regression analysis on plant diversity and ecosystem single function in different water-salt environments of Ebinur

Lake basin'’

Margalefl F & BEHE 405 42 A5 R 48 B — DI RE AY [ U3 73 A

Regression analysis on Margalef richness index and

DIRE B AR RS A S R G — DI RE A I 347

Regression analysis on functional richness index and

é/(if-%t?[ ecosystem single function ecosystem single function

en?/ii(insr‘:lent [A] = 7 :w‘%/%ﬁ P1{E BYEyR :Hlﬁf?:ﬁ P1H
Regression equation Fit coefzhclcnt P value Regression equation Fit coefzflclenl P value

(R*) (R)

= High C=0.577C;y+0.637 0.021 0.562 FRic=-5.098C, +5.904 0.016 0.612
C=-5.623C,,+2.204 0.168 0.091 FRic=-37.284C,, +17.521 0.073 0.280
C=-0.001Cy+1.400 0.017 0.606 FRic=-0.012C,,;+13.893 0.037 0.444
C=0.955Cq +0.954 0.060 0.326 FRic=10.190Cg¢py +8.260 0.067 0.299
C=0.029Cg,y+0.997 0.039 0.433 FRic=0.385C¢,y+8.251 0.065 0.307
C=1.438Cgyp+0.490 0.069 0.292 FRic=8.938Cgp +6.447 0.026 0.521
C=0.006Cg,p+1.073 0.018 0.593 FRic=0.071Cgyp +9.290 0.029 0.501

1 Medium C=-0.073C;y+1.393 0.002 0.798 FRic=-4.090C, y +12.836 0.081 0.087
C=-0.994C,, +1.506 0.059 0.146 FRic=-6.810C,; +10.008 0.038 0.245
C=0.003C,,+0.414 0.214 0.004 FRic=0.007C, . +6.986 0.011 0.537
C=-1.310Cgyy +1.600 0.059 0.146 FRic=0.836Cgyy +8.550 0.000 0.915
C=-0.002Cg,y+1.334 0.001 0.885 FRic=0.064Cg,y+8.308 0.006 0.645
C=-2.367Cgyp+2.457 0.081 0.088 FRic=8.863Cgyp +4.468 0.016 0.461
C=-0.015Cg,p+1.596 0.084 0.082 FRic=0.068Cg,p+7.449 0.025 0.354

% Low C=-1.291Cx+2.718 0.019 0.551 FRic=-4.059C, y+11.041 0.005 0.762
C=2.328C,;,+1.701 0.090 0.187 FRic=-7.244C,, +8.040 0.023 0.514
C=0.004C,,;+0.329 0.274 0.015 FRic=-0.003C . +7.857 0.006 0.736
C=3.944Cgy+0.800 0.126 0.115 FRic=18.975Cgy +4.022 0.076 0.226
C=-0.028Cg,y+1.569 0.037 0.405 FRic=0.039Cg,y+6.631 0.002 0.855
C=-1.216Cgpp+1.892 0.075 0.229 FRic=~1.365C¢;, +7.434 0.002 0.830
C=0.001Cg,p+1.376 0.000 0.957 FRic=0.099Cg,p +5.553 0.028 0.466

D C: Margalef FEEIEE Margalef richness index; FRic: e

‘& JEFE B Functional richness index; Cjy: I F 4> & & i Leaf total nitrogen content ;

Cip: MR B 7 & Leaf phosphorus content; Cpoc: M H B HLEK & & Leaf organic carbon content; Copy: T34 % & Soil total nitrogen content;
Coay: TIHEEEZSA & 5 Soil ammonium nitrogen content; Copp : T34 HE  Soil total phosphorus content; Cgyp: T3S i Soil available

phosphorus content.
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Table 6 Result of regression analysis on plant diversity and
ecosystem multifunctionality in different water-salt environments of
Ebinur Lake basin')

KRR - MR

Water-salt U:l}j ;FI " Fit coefficient PP flﬁ

environment egression equation ( Rz) value

T High MFa=0.302C-0.153 0.053 0.663
MFa=0.017FRic2-0.334FRic+1.695 0.327 0.049

' Medium ~ MFa=-0.507C+0.772 0.152 0.017
MFa=-0.017FRic+0.247 0.012 0.523

fI% Low MFa=0.513C2-1.586C+0.788 0.061 0.567
MFa=-0.010FRic2+0.184FRic—1.079 0.065 0.546

DMFa; 4:75 2 5 2 D HEMEHE B Ecosystem multifunctionality index;

C: Margalef SRR Margalef richness index; FRic: fEFE

F8%1 Functional richness index.
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Table 7 Importance of biotic and abiotic factors in different water-salt environments and the whole sample plot of Ebinur Lake basin

iR K ER R K EL R AR5 A
Hepp High water-salt environment Medium water-salt environment Low water-salt environment The whole sample plot
Soting TD  uAAUERMANGE AT BACUERONE WD BRAEMME WD B s
Factor" IncNodePurity Factor" IncNodePurity Factor" IncNodePurity Factor" IncNodePurity

1 pH 0.477 Csw 1.366 Csw 0.393 Csw 2.936

2 FRic 0.374 pH 1.082 Css 0.316 Css 2.747

3 Cow 0.330 C 1.079 C 0.264 pH 2.694

4 Cgs 0.309 Css 0.776 pH 0.226 FRic 1.902

5 C 0.306 FRic 0.764 FRic 0.153 C 1.777

Ve, Margalef ESNCH R T Margalef richness index; FRic; IIfitFE 5 %L Functional richness index; Cgy : + 35 7K 4 Soil water content; Cgq: T4

FrEh B Soil salt content; pH: + 1% pH {8 Soil pH value.

o EMIRAR YR Ry - S oK A | 3 i R - 4 pH
;A AFrhIiReF & R BT A S R G 2 Dte itk
A A = T Margalef £ 5 BEFEE,

39 #
31 REKESFETENSHENESRES N8

PRI HFAE
IR ER R AR AR S LI B ) 2 R AT

NI RRE RSN | 7K 3 25 PE AL A AR 22 R B4 52 )
SRSV AR S R G R ZIRENE, I, 8K
o iR 5w AR W) v o A B B E 1R B 5
FHOR ARBESE T, EKER IR T BEE R A
TR AT ARG rhoKERERIE T R ek )
A BRIV R A5 HE A 2 A5 MEOK R PR R R 2
TR Vb T /N B AF REA L I T U R
ANEI IRV AR, B TR A JHE A R R AR A 1O 36 AN [
A58 2R AF I B AR AP SRS AN ), AP 5T, Margalef 4



28 EIE7/ B R SRS R N e

30 %

R HCR I N TE UK ER IR T 5L, X AT B2 S 1
T, 52 S LI UAE SO 7K S0 R0 = A A T4 52 e, Al
DO R e A B O L VAR P N A TS i LI D=3 0F ;-
P A e A 2 K I |k 2y B = WAt T, 5 3L
Margalef &= & FEFEBUOFEA L DI REF & B F8 BU7E AR
IKERFREE N S5 A, 3 AT R A oy PR G W8 S 20 4 Ao
AT RIS Y D fe R B Bk 15 Y fig
BERRBRRAL T AR EM,EBRE LU
PEFEECE R /K SR IR0 T die v, PEAROK R PR 45T RAIR
Hm A KER RS N A SRR L I RerEREY S
TR/KERFREEATAE .3 (P<0.05) 2253, v] BEAY JL IR J2:
TEfm MK ER RS M AR RE 2 Ttk 8RN 2 +
BEKER E BRI, (H Y I SR Ak N R (IR T
6.87%) ,FHYHERKITIRZBR , KLY 52 2K 70 Wy
LS RE L R SRR T,
DRe+ & R AE S RE 2 et 8O i i, X
FIREHT TR RE W JE 15 50T BOR S B IR A IR
I INERE 1A R G AR I RYBG AN, ELIG SR VR X
I W e 7 WO 97 17 A

ZHA TNy A B e 2 S Ve R G V) R 22 R

FUHE TG N, BN b Z REE RN D BE 2 AR A AE =
MIEFICE R P72 ARWEIE 45 BRI . = Aok &R
IR, Margalef 5 EIEH S5 NREF & EIH B E R
FERYIEACOCER AT BE R A e AR K SRR EE T 7 1 i
ZREVE A D) D RE IR (7B LRI T I 2l e
FRUYIFN S Z T RE AR s IRK ST, T
LIP3 R A E R s DG PR RE T R
AT B BB B, Margalef “F 5 55O I RE 5 )

RECC W3 (P>0.05) AR sk it IR K
RIS T W 0 A S 3 A AR BE AR, B R R P AR A
K, PR, AT 4025 #EM , Margalef =5 & B 48 %05 T fig
F 5 BEAREURI A AE OCOC R ] RERE A T A K B
Eh YRR MRS .
32 AEKEFMETEYSHEUENESREIIEER
=AY

AT S 4 R R AL R R b AR 2k

PRI H RS I ISR S R IIRE (BG4
PERIEG I, XA A 28 R G D BB AL AT I8 BN AR, A
LB P A 2 R GE U RE A 2 WA A AR IR FELE U
S R N N , EKERIABE T Margalef & &

BRI e F R R ST AR R G — I RE
KRR L E (P>0.05) , AT GE % 355 30 48

BAEBRES DRI, TAKERIAE T,
Margalef 5 BN S ALK & &2 5
F(P<0.05) FHE R, AT RE 1Y it A2 i R IR K 3 20
AT R 3E T O AR R RZ B AT S B0
TEAAR ARG B /D, Margalef =F & B 38 207] GE A
TR BRPIRA oAk, 3 L s A 4 A i I L
Z NN TP, 3l 2548 IR S5 A DL R T4
A BRI E IR A 2R S
EERGE P RE ST SR RS R 2
etz m Y | R A 2 ZE e R ) 2 BE T AR
BRGZINGEVER 2, A KT,
e EEREmBE T 32.7% N ES RE L YHetk
Al KR IR EE T, Margalef 5 IR UM B T
152% M AEB RS Z Rt 21k, ThEe+ & 5%
XSRS Z I RETE R E 2 5 T Margalef & &
R UEHIZIE S X RE+ & R S S R G 2 )
RETER R Y
33 AEKBMETENMIEENMAFNESRES
S IEE R RN
VI8 AT 7/ o N St R S e R Y o

B RGIRE R AR 2R 545
T KA R Ry AR B A S R G
REMYARAL 0 1 pH {H 7T 38 ) 52 Al 4 2 K 1
MY Z R A S R E L REE " A
o, KR T AW FrhIhe 45 R A
YHEBRG Z DRePEn) EZ S T Margalef 5 i
TR AR AW A b 4235 pH EXAE S R G 2 ThRetE:
1) E B ey, U R - 458 pH (B0 1A HLA 1Y
SRt AR A MR A BUR R ) £ R
BET 44, i A S R G 2 et e A Y
FHFROK RIS T AR R R - rh 0 - 38 K s XF
HERRGZ IR EZ 5, Margalef £ & B 45
BT AR RS Z D Retkrse e 55 T RIS K E X R
W] -3 oK E o S AR 2 R BRI AE R RS 2
DIeetE . XHFaAFERR UL, TR & B e HO0 A &
RS Z IRV HENE S T Margalef & JEHE 4, &
Bk e T AR R TR IZIE R X T Re e
JEFREON A B R G 2 I REME R AL Margalef &
BEFRHCE K B A K i 2 5 e R R T 2
B O SO R A B B RSE AR S RS
it , #E— LU BIK R T AR S R G 2 U Re bk
I EERN T,



55 4 30 s, AR SCHEWIRERAN R K S PR SRR ) 2 B O AR 28 R G 2 DI RETE R 2 ) 29
[J]. Nature, 2015, 519(7541) ; 78-82.
4 % w» [4] PEREIRA H M, LEADLEY P W, PROENCA V, et al. Scenarios

GANFUKEAR THY ZHEESESREZL
REMESC R BF I AR AR LU 4518 .

) AEIKERFRAE T, Margalef & JEF8 5 R
K ERIAEE T I, HOKER IR T IRZ, w7k Eh B
T AR DR W IR S R G 2 TR TR By
TERKERIREL T ey, K ER FREE T ez, (KoK 28 34
BiF5cfi. Margalef + & B2 45 805 Th e+ B 45 4L
TR DG O 2R B A 8 55 7K A a1 AT PR AT
BB T 5 W A I, — 25 T AH OC OC R U805 .

2) PRMIEAKERIRE T, Margalef =& B8 EU{N 5
Y R AR S R B (P<0.05) MK LR, &
IKERIREE T HREF o B AR B RE 1 32.7% MRS &
%gyjﬁﬁﬁﬁpﬁ, KRR T Margalef FEER
BORRE T 1529 LB RBEZ RN, ok
IR, Margalef 55 FZ 45 BOFI DI AE 4= & BEHE 405 7k
BRGEZ MR BIRA BB EMH LR, U
MY ZFENE S S R G 2 TR M I AH OC OC 2 Bl 1 ¢
FoK B AE B A AR S . IRE R RO
ARG D REPEFE B0 i B it = T Margalef -5
JERREL, TP R X R+ & IR S S R e 2
HREMERI R E ),

3) FKERIEE T, AR R - D BE e B TR AL
YASRGE Z I HetE M EZ M S T Margalef £ & &

B AR 5 pH XA S R G L TRk
A SR, TPAVEOKER IR R AR - 2y
H ISR R A R G2 T RE R Y B
Margalef & B 48 B0 A 25 R 58 2 D RE P 09 52 1 55
TAHEEK G TR AR U, A
A R EK R AR YR T rh IR R R Ry
PR T Margalef & & BEFEEL, WA R 1 X A28
ARG Z RN AR R DR AR AL

S 230k

[1] HECTOR A, BAGCHI R. Biodiversity and
multifunctionality[ J]. Nature, 2007, 448(7150) : 188—190.

[2] PEDERSON N, DYER J M, MCEWAN R W, et al. The legacy of

ecosystem

episodic climatic events in shaping temperate,, broadleaf forests[ J].
Ecological Monographs, 2014, 84(4) : 599-620.
[3] DOUGHTY C E, METCALFE D B, GIRARDIN C A J, et al.

Drought impact on forest carbon dynamics and fluxes in Amazonia

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

for global biodiversity in the 21st century[ J]. Science, 2010, 330
(6010) : 1496-1501.
FANIN N, GUNDALE M J, FARRELL M, et al. Consistent effects
of biodiversity loss on multifunctionality across contrasting
ecosystems [ J . Nature Ecology and Evolution, 2018, 2 (2):
269-278.
CARDINALE B J, MATULICH K L, HOOPER D U, et al. The
functional role of producer diversity in ecosystems [ J ]. American
Journal of Botany, 2011, 98(3): 572-592.
GAMFELDT L, SNALL T, BAGCHI R, et al. Higher levels of
multiple ecosystem services are found in forests with more tree
species[ J]. Nature Communications, 2013, 4(1) . 1340.

VAN DER PLAS F, MANNING P, ALLAN E, et al. Jack-of-all-
trades effects drive  biodiversity-ecosystem  multifunctionality
relationships in European forests [ J ]. Nature Communications,
2016, 7(1) . 11109.

MAESTRE F T, QUERO J L, GOTELLI N ], et al. Plant species
richness and ecosystem multifunctionality in global drylands [ J].
Science, 2012, 335(6065) ; 214-218.

STEUDEL B, HALLMANN C, LORENZ M, et al. Contrasting
biodiversity-ecosystem functioning relationships in phylogenetic and
functional diversity [ J ]. New Phytologist, 2016, 212 (2):
409-420.

SCHNEIDER F D, MORSDORF F, SCHMID B, et al. Mapping
functional diversity from remotely sensed morphological and
physiological forest traits[ J]. Nature Communications, 2017, 8
(1) 1441.

MOUILLOT D, VILLEGER S, SCHERER-LORENZEN M, et al.
Functional structure of biological communities predicts ecosystem
multifunctionality[ J]. PLOS ONE, 2011, 6(3) . el7476.
DELGADO-BAQUERIZO M, MAESTRE F T, REICH P B, et al.
Microbial diversity drives multifunctionality in terrestrial ecosystems
[J]. Nature Communications, 2016, 7(1) . 10541.

JROCEE, /AT, E O, F B =AY SRS S
RRLINREMEMBIOC R [J]. AR 24 (B2 R |, 2020,
55(1) . 110-116.

B M. KERBRE TR EAY 2R S A S REZ IR
KRARID]. BE RS Ws RSB SIHR R 45k,
2019: 34.

T, 20, AR, . IR K R A X S A
WEEENEm)]. TRXERSHE, 2017, 31(6):
76-82.

KREYE, BB, B, ACEBEE T 3 BB Y 2 B AR Ry I
HE WA RR[T]. EE ¥, 2016, 36 (11):
3206-3215.

BB, R (M]3 B db G dER AL W
1, 2000.
XL, 2=

1, A LSRRI RR BT (D],



30

Wy ¥ IR SR 5

= 55 30 &

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

JEMRBISE, 2008, 23(2) : 166-168.

ZR, Bt e e, S T AR X IR A EAE )
KW A ZREPEOR ST ()], WALk 2= 4, 2015, 35(9):
1891-1898.

FUkE, #RE, T, & S0P RN SR+
BRI EE RN K R A [ 7). AETS R, 2017, 37
(10) : 3515-3524.

UMM, TkAe, MERN, S5, AR E AL X 5 98 ) i R
FEVERZ RE L R (R Sh 2 R HOCR M [ 1], M A%
2, 2016, 40(3); 187-199.

ZUO X, ZHANG J, LV P, et al. Effects of plant functional
diversity induced by grazing and soil properties on above- and
belowground biomass in a semiarid grassland [ J J.
Indicators, 2018, 93. 555-561.

CADOTTE M W, CARSCADDEN K, MIROTCHNICK N. Beyond

Ecological

species: functional diversity and the maintenance of ecological
processes and services[ J]. Journal of Applied Ecology, 2011, 48
(5): 1079-1087.

JIANG X L, ZHANG W G, WANG G. Biodiversity effects on
biomass production and invasion resistance in annual versus
perennial plant communities [ J ]. Biodiversity and Conservation,
2007, 16(6) : 1983-1994.

KREEE, R M, XTSRS SR IR R 2
f K022 Y T JEX BRI T A9 RE (0] R 2 25254,
2018, 29(2) : 343-351.

#ULEL, 7 ok, kAR, . e YR Z RS )
BEZREPERIR AR [J]. 324, 2017, 37(5) : 1472-1483.
GAMFELDT L, HILLEBRAND H, JONSSON P R. Multiple
functions increase the importance of biodiversity for overall
ecosystem functioning[ J]. Ecology, 2008, 89(5): 1223-1231.
FiY, wh B, R, & T RPN T Ot i
TR SRR LR [ )], AR, 2017, 37(7) : 2315-2324.
i, PO, A, SE. S S R SR AL Y R
SO I IR F I AT [ 0], A BT S B AE R, 2019,
28(3): 12-18.

[31]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

LEFCHECK J S, BYRNES J E K, ISBELL F, et al. Biodiversity
enhances ecosystem multifunctionality across trophic levels and
habitats[ J ]. Nature Communications, 2015, 6(1); 6936.
HUANG X, SU J, LI S, et al. Functional diversity drives
ecosystem multifunctionality in a Pinus natural
secondary forest[ J |. Scientific Reports, 2019, 9(1) : 6979.
PORPORATO A, DALY E, RODRIGUEZ-ITURBE I. Soil water
balance and ecosystem response to climate change [ J]. The
American Naturalist, 2004, 164(5) ; 625-632.

WEI W, FENG X, YANG L, et al. The effects of terracing and

yunnanensts

vegetation on soil moisture retention in a dry hilly catchment in
China [ J ]. 2019, 647:
1323-1332.

VALENCIA E, MAESTRE F T, LE BAGOUSSE-PINGUET Y, et

Science of the Total Environment,

al. Functional diversity enhances the resistance of ecosystem
multifunctionality to aridity in Mediterranean drylands [ J]. New
Phytologist, 2015, 206(2) : 660-671.

LUCAS-BORJA M E, DELGADO-BAQUERIZO M. Plant diversity
and soil stoichiometry regulates the changes in multifunctionality
during pine temperate forest secondary succession[ J]. Science of
the Total Environment, 2019, 697, 134204.

JING X, SANDERS N J, SHI Y, et al. The links between
ecosystem multifunctionality and above- and  belowground
biodiversity are mediated by climate[ J]. Nature Communications,
2015, 6(1) : 8159.

WIGE, 2, FE24, S5 Y NP 5 2 pH EXE M
TR £ Z AR (], R E SRR, 2006, 26(3)
346-349.

FINNEY D M, KAYE J P. Functional diversity in cover crop
polycultures increases multifunctionality of an agricultural system

[J]. Journal of Applied Ecology, 2017, 54(2) : 509-517.
(FHE%SE, KUE)



