55 45 55 23 1 S & 7 i Vol.45,No.23
2025 4 12 A ACTA ECOLOGICA SINICA Dec.,2025

DOI: 10.20103/j.stxb.202502190345

B ARG SRAE N A R B R SR T K BRI B S R R S B R DI RE SR RE S R G L IR . AR 2
2£41,2025,45(23)

Xuan R Z, She W W, Guo Y P, Qin H, Qiao Y G, Yuan X Y, Qin S G, Zhang Y Q.Effects of water and nitrogen addition on the functional diversity and

ecosystem multifunctionality of Artemisia ordosica community in the Mu Us Desert. Acta Ecologica Sinica,2025,45(23) :

KEBRMMESRDMBDSHENESHEEMES
45 % T RE 1 B =2 i

?\iﬁ%%’l ,%‘%éﬁéﬁm ’ ?}IS }{)\\%l ’7}3 XKI ,%’7‘#@7&1 ,%&%frf] 1 ,%:\‘7}15'%1’4 ’ ?&?5%1’2’3’5’ %
L Abmipll Kepok O e, TS B L R DR S R G E COWIET 3, b3 100083

2 dbEt Mol RFEMORBEIR R 7= 2 E A=, Jbst 100083

3 demthll KMl AE S TREFH TR SO, JLat 100083

4 JEHUMOE 2K O E SO AR R S SE 80 =, dbat 100083

5 dbmE Aol KEMRAR TR S A S B E HE TR .G, st 100083

FE ORI IR FA R TR S R G A KR 0 R BB PE R 3R SR, X e B e I REZ B E 5 A S R G 2
DIRENER LM 1 AN . AT L6 S K Vb SR SRV OO W ST G 26T O AR IR R AR B S S0, I PR UV A
AR R | L IR R R R R R B R TR RRE KR S RE 2R SE R R T R ) AR )
M SN SF R b, R EIE T A S R L IR, Jr MK E S IXT D R T RE L BN S R G2 DI RENE 52
Wil o SEAIR (1) AU S0 1RV K-, (EL 35 M AR v ot 2 R 5, SR T 25 e MR % e s AR v o
e A I S SR I T S A KR 0 SRS X R 7 L P T RR B TE O [ I R AR RS I X B v i
Wi BERO TR0 5 (2) KA I 2534 0 T DS BUOREFR 8 (FDis ) | /K VS k25 55 L R ot o i = 5 BEH R B0 00 (FRie ) 5 (3)
KGNS S H ISR o3 R W A B P AT S 25 ), b A R b A= 7y B ORI OG K AR I B A A X AR 25
RG22 UIRETE TC W3 B 5 (4) /K US NI S 43 R 9 L T AR, SRS e e R AR ) BE F R i BORIS IR 9% e T
B HEREAR 1A S RGEZ IIRENE . DITEE SRR A RSN S V08 T % o) B RO IR SR s, ikl 1 e o N W A A 25 020
e, PR S5 O RS 55 S MR M RE . TE AR KRR DTRER M TR, B U0 1 v vl R 1) ¢ DR IBURL S % 22, 9 20k
SRBZNRENERRAR, W RE2 s RS RGRRETNE,

KGRI K RAS I BRI AR R DI RE AR R S R B Z T RElE; B R

Effects of water and nitrogen addition on the functional diversity and ecosystem

multifunctionality of Artemisia ordosica community in the Mu Us Desert

XUAN Ruizhi', SHE Weiwei'”, GUO Yanpei', QIN Huan', QIAO Yangui', YUAN Xinyue', QIN Shugao'*,
ZHANG Yuqing'>>**

1 Yanchi Research Station of the Mu Us Desert, School of Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China

2 State Key Laboratory of Efficient Production of Forest Resource, Beijing Forestry University, Beijing 100083, China

3 Engincering Research Center of Forestry Ecological Engineering, Ministry of Education , Beijing Forestry University, Beijing 100083, China

4 Key Laboratory of National Forestry and Grassland Administration on Soil and Water Conservation, Beijing Forestry University , Beijing 100083, China

5 National Engineering Research Center for Tree Breeding and Ecological Restoration, Beijing Forestry University, Betjing 100083, China

BEEWA  FR AR IA (U22420504) ;151 B 2023 475 S5 H (2023YCYDCTO01)
W #E A #7:2025-02- 19; W £ tH A B 48 :2025-00- 00
# MIRFEH Corresponding author.E-mail ; zhangyq@ bjfu.edu.cn

http ://www.ecologica.cn



2 xR 45 %

Abstract: Water and nitrogen availability are pivotal drivers of plant growth and development in desert ecosystems.
However, how they influence the functional diversity of desert plant communities and ecosystem multifunctionality ( EMF)
remains unclear. This study presents findings from a nine-year field experiment carried out in a typical Artemisia ordosica
community in the Mu Us Desert. This experiment examines the effects of water and nitrogen addition. In this study, an array
of plant functional traits—including plant height, specific leaf area, leaf dry matter content, and leaf nitrogen and
phosphorus content, are quantified to calculate community-weighted mean (CWM) values and functional diversity indices.
To assess EMF, the research measures plant productivity, soil fertility, and soil extracellular enzyme activities. It
subsequently analyzes the effects of water and nitrogen addition on both community functional diversity and EMF. The results
showed that: (1) While water addition significantly increased the community-weighted mean of plant height (CWM,,, ),
it reduced the community-weighted mean of leaf nitrogen ( CWM,,.) and community-weighted mean of leaf phosphorus
(CWM ;) content. Nitrogen addition led to decreases in CWM,,,,, and CWM, . content, but resulted in an increase in the
community-weighted mean of leaf dry matter content (CWM, . ). Furthermore, water addition significantly enhanced the
positive effect of nitrogen addition on CWMg,;,, while significantly reducing the positive effect of nitrogen addition on
CWM,,. content. (2) Water addition substantially increased functional dispersion ( FDis), while the water-nitrogen
interaction notably reduced the functional richness (FRic). (3) Water and nitrogen addition, as well as their interaction,
markedly altered soil available nutrients and certain extracellular enzyme activities. Moreover, soil available phosphorus
(SAP) showed a negative correlation with aboveground net primary productivity ( ANPP ). None of these treatments,
however, had a notable direct impact on overall EMF. (4) Water addition indirectly reduced EMF by elevating CWMg, , ,
while nitrogen addition indirectly reduced EMF by simultaneously decreasing FRic and enhancing CWM,,,. These findings
collectively suggest that water and nitrogen addition drive the A. ordosica community toward a resource-acquisitive strategy,
which suppresses niche differentiation, intensifies intra-community competition, and accelerates nutrient consumption.
Under scenarios of heightened precipitation and nitrogen deposition, this resource-acquisitive shift may lead to a decline in

EMF and potentially compromise ecosystem stability.

Key Words: water and nitrogen addition; Artemisia ordosica community; plant functional traits; community functional

diversity ; ecosystem multifunctionality; Mu Us Desert
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Table 1 Species composition of A. ordosica community in the study site
YFh 2K [ AW %
Species name Family/Genus Biomass percentage
BYVE Artemisia ordosica £ 54.12+4.21
B Artemisia scoparia HEL R 8.47+£3.29
PRl IR ZR A UEAE Aster altaicus iy A 7.06+1.61
HHEL Leymus secalinus RAF} Hi 55 )8 6.80+1.31
% Pennisetum flaccidum RAR RERE 3.80+1.59
Hi) L Setaria viridis RAR MR R 2.69+0.69
FRAEITIESE Iveris chinensis HIRE 1.79+0.39
BB LR Poa sphondylodes RAR FAR)E 0.740.27
FE Incarvillea sinensis HEE R 0.62+0.21
MRS Cynanchum thesioides JeATRERE 1SR 0.50+0.19
G4 Cynanchum chinense Je TR RS R 0.49+0.44
ZVKEE Grubovia dasyphylla iR ZE kR 0.39+0.24
¥3F Stipa capillata RAR £ )R 0.25+0.23
B3 Kali collinum TR HBRE 0.14 £0.09
HIZE Teloxys aristata R 2L R 0.11+0.04
L4 Silene aprica AR W RR <0.05
Hi 4 2L Euphorbia humifusa KR KikJE <0.05
i J& 55 Eragrostis pilosa ARARL 10 JE 5 R <0.05
BB Corispermum puberulum WAl dis)E <0.05
FLIE KK Euphorbia esula Kakpl Kakg <0.05
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Fig.1 Location of the study area, water and nitrogen addition plot and schematic diagram of the plot layout
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BEPR b KBSINBOR T R IXT CWM B IERON (R 2, 18 2) o KBSl 1 &S Ikt CWM, . 19 173K
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Table 2 Analysis of variance table for the community weighted mean of A. ordosica community under water and nitrogen addition
FEEINAI(E Community-weighted mean

b3 i HEVE MR FETS e T AR HEVE T 5t FETE T R A FETE T W 5
Treatment ’ CWM Height CWMg, CWM, pyc CWM x¢ CWMp¢

F P F P F P F P F P
W 2 14.19 <0.01"" 2.92 0.07 1.00 0.38 5.02 <0.05" 5.78 <0.01""
N 2 3.67 <0.05"" 2.99 0.07 4.81 <0.05" 1.30 0.29 6.47 <0.01""
Wx N 4 0.40 0.81 3.23 <0.05" 0.32 0.87 2.66 0.05 4.34 <0.01""

W, B AL B N SRR HEL, W ox N KRS HARNHL; + ,P<0.05; #* ,P<0.01

2.2 TREVR IS VD VA D RE 2 REME AR AU 5
KA G T T R B RO 48 K (FDis) (3% 3, 181 3) . b FDis 78 W40 FAHLL T W20 22534
12.11% , R 1 KR Il 7 A ot D RE = w5 e Al fuskon (£ 3, 3) .

R3 KERANMTEDEHZNRSHEEERATEITR
Table 3 Analysis of variance table for the functional diversity index of A. ordosica community under water and nitrogen addition
YIREZFEEFEEL Functional diversity

bS]

df UIgeF & i FRic Uit & HU% FDis
Treatment
F P F P
w 2 0.11 0.89 3.70 <0.05*
N 2 1.70 0.20 0.93 0.41
WxN 4 4.26 <0.01*" 0.89 0.48

FRic: DIAE 5 BEFE 40 FDis : SRR BT IE 40 W HUK AR T N SUAL T, WxN KRS HAL T ; + , P<0.05; # % ,P<0.01
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Fig.2 Changes in the community-level traits of A. ordosica under water and nitrogen addition ( mean+SE, n=4)
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Fig.3 Changes in the functional diversity index of A. ordosica community under water and nitrogen addition ( mean+SE, n=4)
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ordosica communities ( mean+SE, n=4)
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