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Abstract; This study collected leaves and soil from nine typical desert plant species,including Haloxylon ammodendron and
Artemisia desertorum in the Ebinur Lake Nature Reserve, measuring carbon ( C), nitrogen (N), and phosphorus ( P)
contents and their stoichiometric ratios. Geostatistical analysis and structural equation modeling (SEM) were employed to
reveal the plant-soil interaction mechanisms. The results indicate that; (1) The average leaf C, N, and P contents in the
study area were (456.71+168) g/kg, (16.80+4.23) g/kg, and (1.36+0.5) g/kg, respectively, which are lower than the
global averages for plants; with leaf N:P<14, indicating that typical desert plants in Ebinur Lake are primarily N-limited.
(2) Leaf C, N, and P contents also varied among different plant life forms; C did not differ significantly among the three
life forms; N content ranked as shrubs (17.92+3.71) g/kg>herbs (17.54+4.91) g/kg>trees (15.14+3.31) g/kg, with a
significant difference between shrubs and trees (P<0.05). Leaf P showed exiremely significant differences between herbs
and shrubs (P<0.01), and significant differences between herbs and trees ( P<0.05). (3) Soil C, N, and P averages
were 1.93 g/kg, 0.58 g/kg, and 0.33 g/kg, significantly lower than the national averages, with impoverishment related to
insufficient organic matter input due to sparse vegetation and salinization. (4) The allometric exponent () of plant leaf N-
P exhibited life—form specificity: herbs and shrubs with a<1 reflect a rapid P turnover strategy, while trees with a=1.214
indicate a conservative N use strategy. (5) Redundancy analysis (RDA) identified soil N:P as the main controlling factor
for leaf stoichiometric divergence (explaining 12.6% of the variance, P<0.05). Overall, the desert soil in Ebinur Lake is
characterized by N deficiency and low P availability, with soil N and P mineralization capacities inhibited by high-pH saline
conditions and insufficient organic matter input. The heterogeneity of soil environmental factors drives plants to form life-
form-dependent adaptation strategies: herbs maintain rapid growth by accelerating P turnover, shrubs optimize P acquisition
efficiency, while trees rely on conservative nutrient retention to cope with chronic N stress. These findings provide critical
evidence for elucidating nutrient coupling mechanisms in the leaf-soil system of desert plants and offer a scientific basis for

vegetation restoration and sustainable management practices in degraded desert ecosystems.
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Table 1 Sample plots to collect information
s T P2
Plot number Scwntlflc Names of Representative Desert Plant Species
Y1 Btk U b
Haloxylon ammodendron Artemisia desertorum \Salsola tragus
Y2 Bt W P
Haloxylon ammodendron ,Artemisia desertorum ,Calligonum mongolicum Turcz
Y3 YO VD EE SRR BGE R
Artemisia desertorum Salsola tragus Ephedra przewalskii Suaeda glauca Haloxylon ammodendron
Y4 PR SREH Vb IE i
Haloxylon ammodendron Alhagi sparsifolia \Salsola tragus Suaeda glauca
Y5 AR HIVDTE U I HER]
Haloxylon ammodendron Salsola tragus Artemisia desertorum Alhagi sparsifolia
Y6 W U T E
Populus euphratica Artemisia desertorum Salsola tragus
Y7 it EEE S UE IR
Populus euphratica ,Reaumuria soongorica Artemisia desertorum Alhagi sparsifolia
Y8 Wiy EEELE Mtk
Populus euphratica ,Reaumuria soongorica ,Haloxylon ammodendron
Y9 W% EEEESE LU WA RR
Haloxylon ammodendron ,Reaumuria soongorica Alhagi sparsifolia Apocynum venetum ,Populus euphratica
Y10 EACE NN L 7R
Reaumuria soongorica Artemisia desertorum Populus euphratica Alhagi camelorum
Yil i EEE S IVDIE i

Populus euphratica ,Reaumuria soongorica Salsola tragus ,Suaeda glauca

Y12 Wl EEE S TE MR BRSEA

Populus euphratica ,Reaumuria soongorica ,Suaeda glauca ,Haloxylon ammodendron Alhagi sparsifolia

Y13 ik RS

EEEE
EEEN

Populus euphratica ,Suaeda glauca Reaumuria soongorica

Y14 kg B AR

Populus euphratica ,Apocynum venetum
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B (& 2) AT R0 A R oe R B AE 3 PR TG AU AR 22 R . BESE XA i e C NP B3 (E
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2.2 BRI RRRIE

S5 22T RTAL, 3 FOR R AR TS RS Y ) R LA AR A A TR B 22 e, Hoh  BESE IXME ) 120 C O
B4 (1.93£0.92) g/kg, FRMFUI N FEAR(2.5+1.42) g/kg >TFAR(2.31£1.67) g/kg>HA(1.3121.16)
g/kgo HHPHEAR S RAREY) 1 C & BT E 25 (P<0.05) . 13 N S &EEHEN 0.36—1.01 g/kg, -1
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0.19) g/kg, TIHEP SEIEE N 0.22—0.52 o/kg, FHIME K (0.33+£0.07) g/ke, & RFRMEM LR N FAA
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SWC 5 pH \EC 4331 . 2 TEAH G (P<0.05) FIR R 3 IEAHOC (P<0.01) o BFFE XOR R AE 3G BUAE P - N-P S5 4
B (o) BRIARR, A A TEARSESEBIT BN 0.35.0.43 .1.21, Mantel test AHSEPEIMHT 2 MM A N-P 5
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Fig.6 Redundancy analysis of plant leaf ecological stoichiometric characteristics in relation to soil environmental factors

LC LN LP LN/P LC/N LC/P F/RMJ C MR N M F P I F N:P R C:N I F C:P;C N P .C/N N/P C/P F/RtHEC LN 4%

P 3 C:N NP 1 C:P

1 (& 2) Al A Fr C S T AR B S S A U B G 35 22 5 . NP AR AR N B2

(BRI TR ICR | AR A K BB X8 FR e R A AR B A 22 5 0 N S AR G I AR FE A 35 22 57
(P<0.05) I HFA SRR, FASTEARSTA, SBLHSE I T2 X B fir et i

http ; //www.ecologica.cn



6 1) WACRAR-URPET A W B Y A A A A R R A S IR B A R 9

BIFFFEERA 8, AFShFEAM B N:P C:P 5K (P<0.01) FITFA (P<0.05) # L A-7E i & 4y
SO HRARN A P R E, XS REREUL P A R BRI T R P SRR, NP C P REE
TRA LS T, MRS Koerselman ) $2 H i« N:P BIE L, 4 1 N:P<14 BF A9 4R K E 22 5|
N BRI 024 A N:P>16 I, SRR K 252 P AYRRE . Hr i il AAS A0, A el A= 3% A 4 Ak 2R R
WIVEFA T 25 5 , AR X FAR 5 TR B N:P<14, AR N:P>16, X 0] B8 & Tr A bAA% 5 i i i AR 2 Ak ¢
R T PRSI A T2 25 A S E A ER BRI N BRHKIR 5 H X 5 2 PR I8 X 3 BRI T Ui
T AR PRI AE M BRI S5 4 5 e B AL R TR A A DGR S A — 20 RIVDIE Al Ry — AT AR A i AR K
R R N S T W 2, B A R R B R S T AR R N RIER I N BEZ I PR IEAS
e, UGB L R R 2 AR P B Wl RE IR T HEARXT P AL IR A S TR OK 28 A7
N BRIHEASZ PR,
3.2 TR SRR S X R

VR Y- Y-+ S Y B R G R SR A e AR R R BN A 1 S0 R R
R XY E R0 R I Ak R A H RS ARFE 3 ¢ N P AR, BT 2 E
SRR SRR B e R AR A A R R B T AT X S A B AR X AR
T30 pH EE F R, AT I C B AEXTRAR, & pH (E SRS 3R B A AR (LA AR M LA
AW AT, EAY) I CoN P SRS TR ACH LU AR AR, 1 5 it B B AR A 4 3
FLA PO F7 53 A SR ARAT , FORAR RS AIHER)Z IR 43, Il i AR PRUTARAE FIE A i v, DT 22+
He P MR, A E RN L8 C:N C:P 5SRETILRES IR P AR E, PRI AT A A ) 7
3 N R T L B ST 3 S A A 0 AR

NP ENERRGRE WREIDCE AP NP A 22 (8]0 53 A2 KO R 0T DL N AE PR T 3R 43
A RN R B e PR AR O ) | A WER TR o FEEU 91K 0.35.0.43 1.214, HISCRTIIRFSEMSI T A
N-P AR E0E N AT AT a<] WRIRLYI b P AR AL R A T a> 1 R N L P YA (L R ms e, R
P A R AR PO BAT B AR K R AT P ASTR L N & OF BT A NP (B, s
W5 X FEACRIHE A S T A AR KR e, ol B — 4R B A s/ NERTE A KR FE R R EM N P Rk 4ERE
RN A S RNA A, FUAT DAIESEAR IR FA HER , Sl F8 80 a1 X R4 SR IX 5 H il S A R B
SERAIRL, (H 5 SR FOK R B N-P SFEFE 4 (3/4) MIELRE RS . FRAR SIS EOCR (1.214) S RER 2
SV 4 AR, T AR AR R R e P B AR A S A B WA 3k S L AR R AR EE A TR
AR R B T B L2 N A POk SRR P B T L SR TR B A

1 Mantel test S-HT 45 R RPN B N-P S8 50 BEE MY 7 C NP 2k Z8 4k, A rhn] L&
PZAEEC S R C P PGB A F Y R TR AR S R G PRI BB vh A ) A K R 5 Py il
FUEGARAT W5 (M OCHRE T HRiZA8 405+ C SWC .C:P B EAHE (P<0.05) , AT 1550 + 3% 43 (1 25 4k ml
RSN C P B ISGHE ST ()42 E ] N-P SR ph e, ™ IE e S0V gy 60 3 N & iR Sy
A N IE HJE R iR SO R, X ST 4S5 N P 5+ S FR e R ARk 5 ik F S M8 B e
XA, UL B ML BN % XA X N P RIS A B AR
3.3 TR A f2E R ARE A SR S AL

Tl A R G HEEREE A A LU AR AR A S R G SE T, T [ A P IR 9 A2
HZAIAFRSVER Y . B Pearson AHCHEE 5 SEM 23 Hra] 41, +4 EC 5 4 SWC IEA K (P<0.01) |, Fifi
#HHHOK RN b2 B, I H A3 EC flHHE C P IEM G (P<0.01) , 543 N FuAH e H o8 %
P, 1M+ SWC 5 +3E C N P W3 A (P<0.01) Ui R EA MY RS K A IEAG, HIEN 5 EC 2
TR, 3% ST T R FE B X - b X a5 WFoE 418 — 3K, Bl 13k 405 5 1 8 fin 2400 161 802k 0 4 i
VEFR fRAE T, )42 S 80 3 N A i NI

http ; //www.ecologica.cn



10 xR 46 1

SRR N 3R (C) FEXS I B A2 v o b B Xl PR AN, Sk R NP R IEA G (=
0.31,P>0.05) ,1M5 C:P(u=-0.13,P>0.05) .C:N(u=-0.26,P>0.05) £ A%, X LAl R T 54
BT RBR AL I T 1 55 0 08 PR 19 1E R85t A ML AGE ) P R 80y B T i i Akt %, ik i 2 kA 40
Xt NP AR R R EECR 4 e AL 38 i, ol e s A%t NP AR £ NP X A 2R
PR PR PURRE , 3 N S5 NP (r=0.03,P>0.05) .C:P(u=0.24,P>0.05) .C:N(u=0.35,P<0.05) ]
SEEARDC, M A P WS Rkt s b B A, X R 7E N ZIRMFEB A S R g, 148 N 3k s
PR X+ 18 C R BEUR A9 43 (40 Rubisco B4 L) |, M=l B TRBE R SO RE ™ 5 48 P A MR TH R
REFE = P & (A2 i N:P RS v 29 o, R il N M B2 BT RE, S EUN:P (C:P HUfE R,

L RDA 4347 (&1 6) KRBT, 14 N:P J2 3R 3 3 Ll B o v A2 i R A 40 S i) 2 5 R OO
C:N SWC X —H J5 5 XA B 5T F 14 35 43 B 1 e 25 i 17 I U AR 324, 24 2 28 R 0K 1 52 R 2 0 2% PR
I, AR i MRS TRE A oC R W S IR RS E R IR RO R . AR — R, S
BT N-P-SWC BeA BRI AL RIYI T C:N:P 543 C:N:P JERBL B ERS . EiR IR RIESE,
T AT 38 5 Ak 2 R P % S T ST N 2 i ERBE A i 5 RUBESE IV, X O TR X AR SR 1
“ IR U IR A Y R TR SR

4 Zig

AWFFEIE I TS HE WIS O AR 5 R C N P AR AL, dBR T T RERBIEME T
) - IR AR AR B 3R 0 BRAIAR SR S IR R A i NeP<14 RIAES R G052 N IR £ %, X —
RS B ER BT T pH SRR P IEE RN KA HLB A SZ B B . I H i e el i, 8 N
PR IRSAEY) M AL iR AR A 32 5 D, EDUE T RIS 0 NP R R T R A i R U, AR
A (a<l) 3B fNTH PR I AREAE TSR TR (a> 1) SR ERPRSF SRS SE SR 3 5E BRI 1], Mantel test K62
B ltoR o 5 R P KAHEC N P BRI, M IR A R a1 4 0 R R AR R Bl A T AR
W, FEAEY) L P S R A NP ORI R A P RIRRE Sy, AR AR 23] 52 PN BRI, EAIE
AR T R X 37 53 o WU W A IRV FH St o S LU STE LA g e 4 955 AR S B A T e P
Fr o BRA-G REE0 WA A IT i R MR AN [R] 2R 335 TRUAR ) 14 R o] PR 22 S M B JRE R — ARV, Ak
ARG ARRCR,

S % 3Lk ( References) :

[ 1] Khodaparast E, Eshaghi F, Darabi H, Azadi H. Bridging social and ecological dynamics; a comprehensive scientometric analysis of social-
ecological systems research. International Journal of Environmental Research, 2025, 19(4) . 130.

[ 2] Peng Y, Yang J X, Seabloom E W, Sardans J, Pefiuelas J, Zhang H Y, Wei C Z, Han X G. Multiple nutrient additions homogenize
multidimensional plant stoichiometry in a meadow steppe. Global Change Biology, 2025, 31(3) : ¢70123.

(3] RS, whEh, B LK, B IR IO R, F R AN R R AU il 532 08 B X S8 4 i i 7 B HS i (R 3R AR A 24T, 2025, 45
(10) . 4828-4841.

[4] GaoY]J, Tariq A, Zeng F J, Li X Y, Sardans J, Liu C G, Pefiuelas J. Fine-root traits are devoted to the allocation of foliar phosphorus fractions of
desert species under water and phosphorus-poor environments. Physiologia Plantarum, 2023, 175(6) : el4105.

[5] LiuSN, YanZ B, Chen Y H, Zhang M X, Chen J, Han W X. Foliar pH, an emerging plant functional trait: Biogeography and variability across
northern China. Global Ecology and Biogeography, 2019, 28(3) : 386-397.

[6] HeMZ, Zhang K, Tan H J, Hu R, SuJ Q, Wang J, Huang L., Zhang Y F, Li X R. Nutrient levels within leaves, stems, and roots of the xeric
species Reaumuria soongorica in relation to geographical, climatic, and soil conditions. Ecology and Evolution, 2015, 5(7) . 1494-1503

[ 7] Ozdemir S, Ozer H, Ozdemir S, Dede O H. Sustainable biodiesel production from oil crops: The impact of bio-nutrient recycling on yield and
farmer technology acceptance.Industrial Crops and Products,2025,225. 120541.

[ 8] Tang Zhiyao, Xu, Wenting, ZhouGuoyi, Bai Yongfei, Li Jiaxiang, Tang Xuli, Xie Zonggiang. Patterns of plant carbon, nitrogen, and phosphorus

concentration in relation to productivity in China's terrestrial ecosystems.Proceedings of the National Academy of Sciences of the United States of

http ; //www.ecologica.cn



6

WACRAR-URPET A W B Y A A A A R R A S IR B A R 11

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]
[36]

[37]

America, 115(16) : 4033-4038.

Chen Y, Li Y Q, Wang L L, Duan Y L, Cao W J, Wang X Y, Li Y L. Heterogeneity of leaf stoichiometry of different life forms along
environmental transects in typical ecologically fragile areas of China. Science of the Total Environment, 2024, 910 168495.

Chen Y S, Zhang S H, Wang Y D, Abzhanov T, Sarsekova D, Zhumabekova Z. The spatial distribution of soil nitrogen storage and the factors that
influence it in central Asia’s typical arid and semiarid grasslands. Diversity, 2022, 14(6) : 459.

HIHl, ™ IE 5, O 6 2 A A S A2 T R AE B R B U AR A 41, 2021,45(7) + 682-713.

TEIEI. A B AR YRR AU A2 T RIE B O SCBE R R - g ma 2 [ D] b aT ., JEmtkll k27, 2022.

SuY, MaXF, Gong Y M, Li K H, Han W X, Liu X J. Responses and drivers of leaf nutrients and resorption to nitrogen enrichment across
northern China’s grasslands: a meta-analysis. Catena, 2021, 199. 105110.

Ding D D, Arif M, Liu M H, Li J J, Hu X, Geng Q W, Yin F, Li C X. Plant-soil interactions and C: N: P stoichiometric homeostasis of plant
organs in riparian plantation. Frontiers in Plant Science, 2022, 13 979023.

Frouz J, Kal¢ik J, Velichova V. Factors causing spatial heterogeneity in soil properties, plant cover, and soil fauna in a non-reclaimed post-mining
site. Ecological Engineering, 2011, 37(11): 1910-1913.

LiJ W, Xie J B, Zhang Y, Dong L B, Shangguan Z P, Deng L. Interactive effects of nitrogen and water addition on soil microbial resource
limitation in a temperate desert shrubland. Plant and Soil, 2022, 475(1) : 361-378.

Zhang H, Zeng Z X, Zou Z G, Zeng F P. Climate, life form and family jointly control variation of leaf traits. Plants, 2019, 8(8) . 286.
BERR, T, BEH, K2, 077 TSRS R SRR AR I R BB HE AR Y. FRERE ) 2010, 31(8) : 1716-1725.
Gao Y J, Tariq A, Zeng F'J, Li X Y, Sardans J, Al-Bakre D A, Peifiuelas J. Metagenomics reveals divergent functional profiles of soil carbon and
nitrogen cycles in an experimental drought and phosphorus-poor desert ecosystem. Applied Soil Ecology, 2025, 207 105946.

TRF, ZEHELL, WOREE-HOKEE, 224, LW A R R T RHOK 2 1028 5 k. /K R AFFi8 4R, 2013, 33(6) : 279-284.

FEPE. R S R A Y JZO0 S S SRR E R TS [ D] S8R TE B, 2019.

B LI DI RETER R R [ D] S & AR ST HEER,2020.

IR, BE, M, BN, PO, TEEAA DI RETEIR S AR LK ER R (LRI . AR A4, 2019, 39(5) ¢ 1541-1550.
ZR AT SR 3L L WA SR B A i s 2 R B D] BB AR SE TR 2022,

Skikne S, McLaughlin B, Fisher M, Ackerly D, Zavaleta E. Contrasting demographic processes underlie uphill shifts in a desert ecosystem.
Ecology, 2025, 106(1) ; e4494.

Manzoni S, Trofymow J A, Jackson R B, Porporato A. Stoichiometric controls on carbon, nitrogen, and phosphorus dynamics in decomposing litter.
Ecological Monographs, 2010, 80(1) : 89-106.

B, BTG 2 W0 5E, BOML, WhELIE, Wk, FEAE, A BUSTHCA - b 5. 38 LU ) U AR Bl NPP I 23 58 A i I LK ) (K]
AR, 2025,45(1) ; 182-196.

TR , EOUME, AR DT A, 28 S LI AN R K L BRI AR ) AR T A A R S S I RE LR R AW BT S REE A4, 2021, 30
(4): 22-30.

AREERT, EiEE, ZEES, RS, B, BROL, FETBL, 0T KA RIS LR AN - ¢ N P A At k. ARk,
2024, 43(1) :170-177.

SRR, T, T RS SR, A . B B DGR R B A - S S AR A T R S R R AR 22 S MRl B2, 2025, 61
(6): 61-74.

Elser J J, Sterner R W, Gorokhova E, Fagan W I, Markow T A, Cotner J B, Harrison J F, Hobbie S E, Odell G M, Weider L W. Biological
stoichiometry from genes to ecosystems. Ecology Letters, 2000, 3(6) : 540-550.

Han W X, Fang J Y, Guo D L, Zhang Y. Leaf nitrogen and phosphorus stoichiometry across 753 terrestrial plant species in China. New Phytologist,
2005, 168(2): 377-385.

Guo Y P, Yan Z B, Gheyret G, Zhou G Y, Xie Z Q, Tang Z Y. The community-level scaling relationship between leaf nitrogen and phosphorus
changes with plant growth, climate and nutrient limitation. Journal of Ecology, 2020, 108(4) . 1276-1286.

SKE, fTEAZE, ZEHR, AR, WAL, ZEN, SREDE, SRt L R M R i R B A T e R A A 2 R, 2014, 34
(22): 6538-6547.

Reich P B, Oleksyn J. Global patterns of plant leaf N and P in relation to temperature and latitude. PNAS, 2004, 101(30) : 11001-11006.
EF, XM, W, IO, SEAE, (AR, W, JURB A, BURHCN 1 DA AR B, A3 I R WA K SRR T A
IRV B A 2 A2 T R RHE 0 7 AR AR 25541, 2022,46(8) = 961-970.

VIS G, 25308 A 5E, BALHE, B0 TP i SR I MO AN R] AR 15 B AR 1 AR 2 A T i RRAE. B A AL ) 270 41, 2024, 32
(6): 725-736.

http ; //www.ecologica.cn



12 EoOE O ¢ 46 &
[38] WeiY ], Dang X H, Wang J, Gao J L, Gao Y. Response of C: N: P in the plant-soil system and stoichiometric homeostasis of Nitraria tangutorum

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]
[47]

[48]

[49]

[50]

[51]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

leaves in the oasis-desert ecotone, Northwest China. Journal of Arid Land, 2021, 13(9) : 934-946.

Wang Y, Fan Z H, Tian T, Deng Y, Zhao H. Leaf-soil carbon, nitrogen, and phosphorus ecological stoichiometry and adaptation in karst plant
communities. Sustainability, 2025, 17(13) : 5790.

Koerselman W, Meuleman A F M. The vegetation N: P ratio; a new tool to detect the nature of nutrient limitation. Journal of Applied Ecology,
1996, 33(6) : 1441-1450.

AR M R R U B AR PR S AR 45 0 5 AL M S A DG E T [ D AR AR R, 2022.

R, MIER, 206, VFRERE B BT I IX 4 P A AR AR PR I FR T AR AL, B AR AR 244, 2025,36(5) ¢ 1350-1360.
F, XN, BESL, HRIAEE, SKEE, 2RI U MY R S L RO B A A RHE O ST P m ARl AR 2 4. A AR,
2017,37(2) : 95-102.

Tian H Q, Chen G S, Zhang C, Melillo J M, Hall C A S. Pattern and variation of C: N: P ratios in China’s soils: a synthesis of observational data.
Biogeochemistry, 2010, 98(1) : 139-151.

SRS, Yot R, TR, M. T E R B SRR R R OR [ R B T b - A A A S AR AR, RS, 2021 29
(1) 131-140.

TR - T AT VL, SR, BT AN (R K SR PRI e A 8 DO P A~ AR A Rl B A A 5 A 41, 2021,41(14) + 5737-5746.
BRSL, Rl MR, JRE, #RESR, B/NE R B RIS N AR A R AR B S MROR A KR SC R NS
I EYAAR, 2025, 31(3) ; 383-393.

Yang K T, Chen G P, Xian J R, Chang H L. Divergent adaptations of leaf functional traits to light intensity across common urban plant species in
Lanzhou, northwestern China. Frontiers in Plant Science, 2023, 14. 1000647.

Duan X G. Stoichiometric characteristics of woody plant leaves and responses to climate and soil factors in China. PLoS One, 2023, 18
(9): €0291957.

Hu C, Li F, Yang N, Xie Y H, Chen X S, Deng Z M. Testing the growth rate hypothesis in two wetland macrophytes under different water level
and sediment type conditions. Frontiers in Plant Science, 2020, 11 1191.

bk BIRSERL, B, sk, skaks, 2R RGO Gk - VDB T 8 R C NP AR R I R AL AR TS
2F4%,2024,44(19) ; 8605-8616.

Xiong J L, Dong L W, Lu J L, Hu W G, Gong HY, Xie S B, Zhao D M, Zhang Y H, Wang X T, Deng Y, Ran J Z, Niklas K J, Degen A,
Deng J M. Variation in plant carbon, nitrogen and phosphorus contents across the drylands of China. Functional Ecology, 2022, 36(1) : 174-186.
Huang M T, Zhai P M. Impacts of extreme droughts on ecosystem water use efficiency diverge between forest and grassland. Journal of
Meteorological Research, 2023, 37(5) . 710-721.

Yan Z B, Li X P, Tian D, Han W X, Hou X H, Shen H H, Guo Y L, Fang J Y. Nutrient addition affects scaling relationship of leaf nitrogen to
phosphorus in Arabidopsis thaliana. Functional Ecology, 2018, 32(12) ; 2689-2698.

Lu J N, Zhao X Y, Wang S K, Feng S, Ning Z Y, Wang R X, Chen X P, Zhao H S, Chen M. Untangling the influence of abiotic and biotic
factors on leaf C, N, and P stoichiometry along a desert-grassland transition zone in northern China. Science of the Total Environment, 2023,
884 163902.

25 M. 1990- 2020 4715 HUAA) g kAL 285 R eI 45 A 1828 B A 25 AP 4 IX L D LR : PR AR %, 2025.

Feng L X, Cao B. Plant-root-litter-soil C, N, P stoichiometry and plant phosphorus accumulation and utilization response to warming and
phosphorus input in desert steppe. Global Ecology and Conservation, 2024, 56: €03266.

Wang X G, Lii X T, Zhang H Y, Dijkstra F A, Jiang Y G, Wang X B, Lu J Y, Wang Z W, Han X G. Changes in soil C: N: P stoichiometry
along an aridity gradient in drylands of northern China. Geoderma, 2020, 361 114087.

Feng W L, Yang J L, Xu L G, Zhang G L. The spatial variations and driving factors of C, N, P stoichiometric characteristics of plant and soil in
the terrestrial ecosystem. Science of the Total Environment, 2024, 951 175543.

Liu M, Zhou T C, Fu Q S. Leaf nitrogen and phosphorus are more sensitive to environmental factors in dicots than in monocots, globally. Plant

Diversity, 2024, 46(6) . 804-811.

http ; //www.ecologica.cn



