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Abstract: Lake Poyang, a critical wintering habitat for water birds along the East Asian—Australasian Flyway, supports Carex
spp. as the dominant wetland plant and primary food source for overwintering geese, with its growth directly influencing foraging
efficiency and energy intake. Recent alterations to the hydrological regime of Lake Poyang due to hydraulic engineering and
extreme climatic events have disrupted Carex growth dynamics, resulting in a phenological mismatch with the migration schedule

of wintering geese. Mowing, a common grassland management practice, can promote plant regrowth and modulate growth
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rhythms, thereby partially mitigating food resource mismatch and improving foraging conditions for geese. This study conducted
a field experiment on exposed Carex in the Lake Poyang floodplains during autumn and winter, applying different mowing
frequencies across gradients of soil moisture under long-term management and monitoring. Results demonstrated that increased
soil moisture significantly enhanced plant height and aboveground biomass, while belowground biomass peaked only under low
soil moisture conditions 15 days after mowing. Repeated mowing significantly suppressed plant height and aboveground biomass
and attenuated the promotive effect of soil moisture, leading to convergence of growth indicators across moisture gradients. Both
soil moisture gradient and mowing frequency significantly influenced plant height, aboveground biomass, and belowground
biomass of Carex, with optimal growth observed under high soil moisture (= 33.79%) and low mowing intensity (< 4 times).
These findings offer quantifiable parameters for water regulation and mowing frequency to support the management of wintering
waterbird habitats in Lake Poyang wetlands.
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Fig.1 Distribution map of the study area and experimental layout
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Note: 1 time, 4 times, 6 times, 8 times, and CK respectively represent the mowing frequencies of mowing once, mowing four times,
mowing six times, mowing eight times, and the control group. A represents the geographical location map of Lake Poyang. B represents
the geographical location map of Changhuchi Lake. C represents the experimental layout map of the study area, D represents the photos



of the sample plots.
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Tab.1 Soil background information of the experimental plots and monitoring indicators and frequency for Carex
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4% 2022/10/9 32 5 5
=1 45.33+11.54 13.34+0.63
6 Ik 2022/10/29 28 5 5
8 X 2022/11/19 25 4 4




1.3 BiEaLiE
131 XEEZRBHERGESAT 7 ETEREREN—0— R ENIFTEM, 454850 MR bR
MAELER, FIH R stats @H AT nlsORRECE L T AE KRB S PR S AR RIS 5 FE (logistic J7FE, eq.1)
MR BUUS). SR AIC OB SCREBIEIE, R £ R0 B . KA geplot Gk
AL 2 VPR 02200, LR 7 B0 K AP BN B8 FT E2e K I0K E
K
Y =T eq. 1

W, y RIS K VIR AN E R A TARNIRKE: a, r NSEG (AR E.
132 TRINFIAETELEZL ARG A F 5 £Z54 FIH R F stats GHH aovOREEF agricolae B H )
Duncan() B $*RFREARE 0 50 A R A FR RN B S5 55 15 KA 45 IR e . BRI R AR G
SEIER A AART 2550 ST R R Z 0, HTHEEREME BN . KA ggplot M7/ HAR
F 2241
PR S
21 EERETUHE

X Rz H B R RR RN 34.28 ~102.72 cm (B 1) o AN IR BRE T, X REZE RRR 5 bl 35
FOKER I B B 2D, (HIFEFER RS EI R R 1D o XEIGEXE ks e KA S R
EHHIER o KL HOK B, ZEMRER RGBT GRS, BN N R IE 5K
. £, mIEEKEXET, XNE 1 IRIEREEKHE 79 37.27 cm. 43.88 cm; AH| 4 IRIF#
TR AR 3 04 31.94 cm. 96.53 cm. 28.18 em; X% 8 MRME B KRR 20514 13.59 em. 13.16
cm. 43.89cm (B2, £2) o BRAKLIEE/KE TR 1 XS, A FEXIERICH L 3587K 7386 B2 T W EE R R
fE A (] (RS0 35 2R R I 28 (R 2D o R, BEEXIBSRIG N, FERKSERE, EK
RS . MAENELIOKSHET, b @I KEZ T RN & TS KERE, HbE
FRIEATRIE I, % KB T Bk iz s T — 2
2.2 XIEIBR A L IE K i E N EE S

ANENEFFIR T, EEkEmAEKFEEREER (p<0.05) (3D, ZRNEINTEEREEKEGM
HIEF ik 230 B N EA G N, 22 R IR PR (B 3D o ANE LKA (A KED
T, BERSFRSEGAAEREEZR (p<0.05), HFEELIEE/KEN M, TRk GEENM (B3, £3).
SR, 3K A0 BEADN EI O BBk S R B L TAEH (p>0.05) (R 3) o o, BEEXIBISK G
H0, TR BB E TR R IS K E X R S R p H 2 B, IX 3B IS KBS R R I R M T A
(MR 1 o AHRIMY, FEEXBIST NN, AN 3K o386 T Pk 2 5 4/

ORI Cltak A #ij6x Al R

)
)
=
s 11} e £
- v3 A
= . RN 4
2 m A 2
41 e aetigt cadd 34
i 1" 1 -
I, e evte, I o I - 10 ,»*
',-.“(..1 - .
" wm R Yo m oo w w i e @ w w Ya W 4 [
o 0 W0
L ¢ % W 40 40
- . g
E « ) ‘_% 1T } ol 37 10 -
) ~ e . ' Py T
= - A RS
= 0 - W 20 - -
ae Y Pty e T T Te
€ . oV 25 PFYAEd 3 PRPTRop ' SR T
1 0 .g 0 ie 10| re
= &h A - W ~ ) L)
0 20 3 60 50100120 0 N & w B W [ b1 w o ¥ 0 20 W ol
Ay 0 '
U L @O 0
o e
8 3 ) o et ) . i "
- < LI o B A 43 50 1
o 4 W IR K oS
Iz . 0 o getet 1 20 ; et -
- AL -
)~ T —y
1 [ I - 10, 2aagytt
- ¢
05 ¥ [ o . 0 .
0 20 %0 60 S0 1010 (1 [T I 1 B O 1 S [} W W W 0 b 4 o
e Y
U 0 24 5 R AL

2 ANFEIXIHIAN IR I B PE 2 bk A2 % (Mean & SE)

Figure 2 Trends in plant height of Carex under different mowing frequencies and soil moisture gradients (Mean + SE)
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Fig. 3 Two-factor analysis of the effect of soil moisture gradient and different mowing frequencies on the growth process of Carex plant
height (Mean & SE)
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Table 2 Logistic equation for plant height
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{(i8 / / / /
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1i% Y=31.94/(1+exp(2.01-0.026t) 31.94 0.94 <0.01
4K H Y=96.53/(1+exp(2.26-0.016t) 96.53 0.83 <0.01
- Y=28.18/(1+exp(0.80-0.048t) 28.18 0.87 <0.01
(i3 Y=16.54/(1+exp(0.88-0.060t) 13.59 0.90 <0.01
6 X B Y=15.26/(1+exp(0.19-0.106t) 13.16 0.80 <0.01
= Y=14.43/(1+exp(0.59-0.087t) 43.89 0.76 <0.01
& Y=13.59/(1+exp(-0.39-0.123t) 13.59 0.82 <0.01
8 K h Y=13.16/(1+exp(-0.11-0.137t) 13.16 0.88 <0.01
[ Y=43.89/(1+exp(1.37-0.011t) 43.89 0.73 <0.01
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Tab.3 Impact of mowing frequency and soil moisture content on the plant height of Carex
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AR 406.21 3 135.40 15.01 0.000
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THEEKE * UK 50.20 6 8.37 0.93 0.493
AR 472.59 3 157.53 30.69 0.000
45 TS KE 157.24 2 78.62 15.32 0.000
TIEEKE * Sk 4292 6 7.15 1.39 0.258
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Fig.4 Two-factor analysis of the effect of soil moisture gradient and different mowing frequencies on the growth process of above-
ground biomass of Carex (Mean £ SE)
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Tab.4 Impact of mowing frequency and soil moisture content on the above-ground biomass of Carex

NHERE (R YmHER 11 2FFM BHE ¥ F p
AR 7072.38 3 2357.46 1.25 0315
15 TS KE 14282.76 2 7141.38 3.77 0.038
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AR 58462.03 3 19487.34 18.44 0.000
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2.4 XBISR A IR S48 FE B A M2 220

RIEG 45 RN, SHEGHhZ R R AR 44.92 ~ 71.95 g/m? (MIE 2) o AFEEHEKBHE
T, WRERH T AR EIE, AR KEN N ERERER (HE2) o AF K
PR (RIS /KE) XTI N ARG 15 REIHEEZER (p<005) (GE35 , H
WEE LI EOKET S, SR NAEMRERIEE (B S 5 MEMNE 45 RN ERZEZER (p>0.05) (X
5) o AFEXIFERICT E BT AR AR H AR, BERZHEBERTEREZES (p > 0.05)
(BB 2, BHER 3D o EAh, AN L3587 43 M6 oADK AT /R 82 R R A ) BRI 2 35 28 BLAE T (p>0.05)
(&35

B ok T EOKAR NS [T SR
20 2000
L ns
ns_ :
w1500 ns 1500 08 ns
= s o ns
= e 5
= 1000 {000
= et
2
S0 500

] 0

LR UL SN ilj'.','f‘.ii); A REeN AR IR AUMar A6 (.'.'.:ih'.'fi
LR VLT EP S U W45 A
&1 5 338K 436 S AN AN [RDX AR Rt 5 B0 i AR B R XUER] 32 70 #7 (Mean &= SE)
Fig.5 Two-factor analysis of the effect of soil moisture gradient and different mowing frequencies on the growth process of below-
ground biomass of Carex (Mean & SE)
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Tab.5 Impact of mowing frequency and soil moisture content on the below-ground biomass of Carex

N#ERE (R EmER 11 FHF BHE BiF F p

ARIR 442506.24 3 147502.08 2.76 0.064
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AR 231525.60 3 77175.20 1.25 0.313

45 TSR E 312258.66 2 156129.33 2.54 0.100
TIESKE * SR 323769.72 6 53961.62 0.88 0.527

3378

3.1 B SHEETEEE KA

A RERER, NETIEEKEEET, ZEOGSM L AMENENHEEER GBS, T,
- EVEE N, BEE DIESOKENB N, EEikmAh EAYEREERN (K3, B4 . XEUEEK
SRR A KN ETESRE T, SEFAERKIHISEDIARIC, B HIES/KERE AR TRt L
IR 434610 AR BEEMBIRK IR A0 23 24, Rl A1 PSR 7 D6 TR K 20 JRURE, T {12 E 2 B frg A R 1ol

BeAh, TESZIGHIN, HIESOKENEEAL N EE G BEYW (B 5, K5 o KEESKET
MR AR R B S T AR AL, AT A2 2 B0 A de A KAR BRI IRK 705 974 3R BUAE 7 — i i 78
T 5L B SR L0, 7F IS K AR AR R, R AZ BK N E, H B e AR E KRR TSR (ABA),
TRHER 2R AR 2 A AR B K A TR B 0, R RS B A LB 43 <L 3 5 LAYs b 8 s A R B, X TR 4%
PEF, BRREABILTEN, SEUhTAMEEZER R, R, ELBEY, AREESKEFRER
WTRAYEZERANRE, WHKSRREKARGERRS (K5, £S5 o RERPRRIITIELR
3K I, {EAERBA T E R 9 H AR R IXAE 10 A WIS T AESHOKIE LT, H 10 HE 12 A
WA B T 2 IR IX S PR R, 45 A Se 8 S ARP IX A KT, DN ) 3K AR S BTkt . AEK 4
RILEEE G, KAEES (I ABA) TR, HEMIAKSIR B, AR RKE, AR i,
DRI, ZBERET ARG T 2 (B A IR S 0 4y, T HuaMe A K 5B RS EE, MARS S KRR EH .
T 5 3 PO 3 25 R R S e T A Aot A AR Ak B 3 o A BEALA, M S AN R K 2 A B 2 TR O T AR
W 2 IR,

3.2 XBISFR 3 B E A K AIR N

RIEN LB AT 3 B B3R AR KA B IRIER (R 3, R4, BE2) . BEBEMEHR BN, 25
PR ERKGER O i EAEY R B ERRAC (B 3, B 4) o AR R i s sk s e
KR B B ), RN R SR T T B RS AN AR ET R — LA R R, TidEse %
BRI Z FEE L, B4 RAE — R E LR T Mt E TP R 3B W BR BI/E A, iIX 5 E TP it
BT S E R AR Z I IS — S0, A I SRR AL R Ry, b T RO SRR T
R, BETIBRE T AERE AR R, SRE R AEKZBALS, FR, SR B AT AR kA B AL,
BN FE ZHETHIEE SHAE, RN RN K 2R D> o0 1 B2 i KU, AT
PR A 7 R 7,

EAERERR, NELEHIES T H3K BB KRR . BN SR R8N, 2Rk it
FAEYEEAR RS KE T RZERIEWEN (23, £4) , HREXMEBET 5 (B3, B4) . XJH
& T EN S S B A KIAG R, A FDNEIIK T 25258 25 M A KRR R, msXE AL (6
YO BRI SR G A 23 M TR AL EE (B3R 4) o A FIART R 1 W IR EC S ) A A B
T3, AT ARG, 77 7 23 225 S5 T 5 S0 PR A i 3 o ), 50 X1 S 58 T 65 ML A0 P 5 R T 20 FE Lk 7
RIARSE¥A IR AR B T T e RE A A A S PR F A, mAE AN R L CnH3EK ) FImRse),
NTTRE— 25885 T 7K 20 R 70 A K B A PR

Bt FERAY AR, NERON 2B R T AR IR BE . S KE S EIIRZ B ARTE
ERELZHAEN, HARFRMEGRE 3K e EEEME (-5, £5 . X—4REY, Z
B R AYREANE T TR B E R ENE, WS 2B AN A KRR Z UM, BE -
43T SR, AT BRI I R R B0 R R AR K DU (R A A S TR R A (SOfRRARESIRR.

3.3 RHRIPEIREIL
B FRBH B AR S R G R E B Ry, oM B0 A TR B 25K 1 SR A B A IR IRISY, Tt



N I s R IR A M R e M SR AR SR, KB AR R S ERUT ARt E T ERT)
RE S FFLOS), ARAFFFE L BRI, AE KR SN EAOT RN AR K B BEEm (-2, £2),
TEE B HIK 4 AE TS, R m A E AR AR, AR TR K S I AR SRR, XL
BERCN R BEGYIRIENB K S O CE# . Mk, FRET R UK g Sk 2 R AR K04, 3EimaTgE
G R AR A S M 5T T B AR — R AR AR

IR G AT T AN [F 3K 536 B 55 X B A0 2 B P A K SR A& R 52, Dyl 21 8 1
HE PR I ORBEE R A K A B R ) SRR AL T HOE SRR AN IR AR o ZE R BH T A (1 (R A 5 B s
B, RigE G R LK KR SN BRI R . BRI RS R, RATELG (1D SERERM
THEEOOKE, BT REBUKENE, JEREIEE LIRS KER R (L8 (45331+11.54) %) XTI
FEXE], DMK SERBR: () BEEMRINFESR, FIREXIE (=6 ) Sl
FAER M SRR A ERR, B, REEHESTR, REZERER 5T KRS, il
K SGRRAERRE . R B
JATARAEERE

ACHIF T3 £ IR S0 155 5 M B ot 2 v v S R RS, R R A R AR b B S A 2R
BHEFRIZEIER, BRI 70 AR S A BN IR . SRR 5E T I sE A ' & Jd Fe 554 PAC Y
FRFRIK IR, 258 MonE . SRRE . TERENELHIRR T, RARR Y E LA KR CHE T
5 R s i

A REETIAMNREALSEIE, /b T RIBI KRR AR K R, SR, S2SEant aIfR ], REHHE
BRVERM . IO IR AR MR O e A as, HAATEM AR TR M E . B ITEARKIT 5
I e BB R AR KR SRS, RPN ED0 Ak 2 B R B s mm DL K R 2l AR B g T2, AT A
FRATK S B S ) IR R AR A AT . SRR IR S

AN, ASEIF S S8 7N F0 B B A A R BRI, T X ST BB B BT R S T R A T DR
(M o R AT 2P 2 SRR AR (Ui IA —4b 22 A HE 5 KNDVD S2I K R 22 A )
B R AN A RS, SR ZE T, ARSI E R RS R (W ES . TS
PERESE) MOARRI0), DU BB 8 B AN B K S IR )
4.2518

ARFFRGARVT T 587K 53168 B FIOA AT /I BH ISR MO A AR ) B B A K se . 25 SRR, 148
KRR R R S A A E R EEASE T, SENKSFEEE R B AR, ffETREhha
T, EERGE IR ARG K AR, R R AR BRIE MM . RO B R A AR K
BAHEBZEMEWER, BB EERK T Eike. ARKERAM FAEDERER, FERE5 T 28K 1
TERSE, SRTON BB Hh R AP AN 22, RIS R o B BRI E R Hiae
Fk, 7EBHVE RS Ry SEB, A IR KA, BRI SR TEK S SR, DIRAERAEKE .
[EIEST, REAZS ARSI, e i BE T 303G ekt AR B0 2%, AT DR IRER A 7K % 1) B ) (L 45 ROV (2 1 T &2
A0 B YV b RE ) O R 1 T R SR R SRR A K S A B AR AP R AL T B TR S SR AR
5 Bt

B P B 3% L HEL (DO 10.18307/2026.0335)

6 BE 3k

[1]  CuiL, Zhang M, Wang Y. The progress of wetland function research. World Forestry Research, 2006, 19(3): 18-21. [#Wi4H, 5K
2R, TCE. IR AR, AL, 2006, 19(3): 18-21.]

[2] Zhang B, Shi Y, Li Q et al. The key ecological services and their values of wetland ecosystems in Beijing. Journal of Natural
Resources, 2017, 32(8): 1311-1324. [/, L0, ZRMAE. JLnGR A2 RS0 E BRSS U AE SLME PR, B AR BHIR 2R
2017, 32(8): 1311-1324.]

[31 YinL,LiY, Huang L. Current status and suggestions for wetland resource conservation in China. Digital Agriculture and Intelligent
Agricultural Machinery, 2023(2): 28-30.[FI#0#], 452, #5es8. REMRI R IRIR IR J 2. B Rk 58 68 R ML, 2023(2): 28-
30.]

[4]  Cui LJ. Study on functions of Poyang Lake wetland ecosystem. Journal of Soil and Water Conservation, 2004, 18(2): 109-113.[#
THAR. BRI A A R SS DHRERT 7T, /K LORFFEIR, 2004, 18(2): 109-113.]

[51 MaH, Zhong Y, Ou M et al. Scope division of the aquatic-terrestrial ecotone of Poyang Lake from the perspective of human-land
relationship. Acta Ecologica Sinica, 2022, 42(12): 4959-4967.[ By %%, ik, WRWANESS. FEF A th o R AL HIH0 BH I 7K Bl A2 4 e



JEERY. AR, 2022, 42(12): 4959-4967.]

[6] GuoY, Wan R, Gong LQ et al. Biodiversity and influencing factors of typical plant communities in the middle and lower reaches
of Poyang Lake wetland. Journal of Lake Sciences, 2023, 35(4): 1370-1379.[B8 F3E, Jiok 5%, ZBF50RSE. HRPHMI VR v s 70 A
VIRETE N AR 2 B KGR . IR, 2023, 35(4): 1370-1379.]

[71 WangC, XiaS, YuD et al. Spatiotemporal distribution characteristics and hotspot identification of wintering geese in Poyang Lake.
Journal of Lake Sciences, 2024, 36(3): 836-845.[E/RIR, BAEE, AREMSE. MR WA MESI 23 70 AihiiE K A sl KGRI 10
R, 2024, 36(3): 836-845.]

[8] Zhong, Xiao J. Research on biodiversity conservation in Poyang Lake Nature Reserve. Environmental Science and Management,
2006, 31(2): 70-73.[$ill 5, FnEE. ESRHEE AR R XA Z R RIPETFE. SREERL S E R, 2006, 31(2): 70-73]

[91 Wang P, Lai GE, Huang XL. Simulation of the impact of the Poyang Lake Water Conservancy Hub Project on lake water level
changes. Journal of Lake Sciences, 2014, 26(1): 29-36.[ FM5, #ut& 5, #/N>%. FPHBIK RN TAZGHEIIE KSR A0 R W A5 0.
WIVARLE, 2014, 26(1): 29-36.]

[10]  Z=H L. 2000 A7 ASK BB PRI K SIS 5 A AL S s mi B 3R 726010 5], bt R R K2, 2017.

[11] Lin YL, Li XH, Tan ZQ et al. Dynamic characteristics of vegetation communities in the floodplain wetland of Lake Poyang based
on spatio-temporal fusion of remote sensing data. Journal of Lake Sciences, 2023, 35(4): 1408-1422.[i# 035, Z=HpE, AR, HET
B [T 2 A (VR0 BRI M IR A B VR Sh SRR, WAIARL, 2023, 35(4): 1408-1422.]

[12] 55, hEAHERAE GEEERD B HTIE[AARSC]. WiTL BTk 24,2023,

[13] Lu YF, Zheng ZH, He F et al. Supplementary data on Carex (Cyperaceae) in China V. Journal of Zhejiang University Science
Edition, 2022, 49(5): 642-650.[ & & &, #5Fit, 7555, hEZERFEERHME Y TORIEN V. WL R F R EEAR), 2022, 49(5):
642-650.]

[14] Feng WJ, Xu LG, Wang XL et al. Effects of groundwater level on populations of Carex cinerascens in the beach wetlands of
Poyang Lake. Acta Ecologica Sinica, 2016, 36(16): 5109-5115.[ 3CU8, 4 AIRI, EHRIRZE. B PHBTIMEE M R 7K RLx A fh 22 2
FREESZ . 42554k, 2016, 36(16): 5109-5115.]

[15] AT &l. FERBH IR A MESAN B IR K ISR R AT JE [ A1 3] TLVE: B AR, 2018,

[16] Meng ZJ, Xia SX, Yu XB et al.A study on the suitable time window of feeding vegetation fit for overwintering geese in Poyang
Lake. Acta Ecologica Sinica, 2018, 38(21): 7539-7548.[& /76, E/AE, TS, B0 PH IR A G I5AE & B BRI () 5 1.
AR, 2018, 38(21): 7539-7548.]

[17] Zhang M, Ni L, Xu J. Annual dynamics of wetland plant community in Poyang Lake in response to water-level fluctuations.
Research Journal of Environmental Sciences, 2013, 7(10): 765-773.

[18] Yao XC, Cao'Y, Zheng GD et al. Physiological adaptation of Carex cinerascens to different water-level conditions. Acta Ecologica
Sinica, 2020, 40(13): 4628-4640.[581% /=, WH, AEAKE. A2 BA /K GRS R A BEE M. AEA24H], 2020, 40(13): 4628-
4640.]

[19] Yang WIJ, Xia SX, Yu XB. Effects of different drawdown timings on the growth and reproduction of the dominant plant Carex
cinerascens in Poyang Lake floodplains. Journal of Lake Sciences, 2025, 37(2): 000-000.[#73Cf, B8, TH#. ASFEBKEHLNT
TR0 B A W AT A AL P A B B AR K S TR V. AR, 2025, 37(2): 000-000.]

[20] Yang QL, Wu ZZ, Chen JL et al. Research progress on phytoremediation of heavy metal-contaminated soils and prospects for water
and fertilizer regulation technology. Ecology and Environmental Sciences, 2015, 24(6): 1075-1084[# )8 B, IR, BR&F%E. Y
165 & a5 Yo LR IR B HOK AR BAR R B AR IR BESAR, 2015, 24(6): 1075-1084.]

[21] SunJ, Zhang ZC, Dong SK. Adaptive management of alpine grassland ecosystems over Tibetan Plateau. Pratacultural Science,
2019, 36(4): 933-938.[Fhek, TKHRAE, L R MRS RAENENIEEE. FOlE, 2019, 36(4): 933-938.]

[22] Hao C, Zhang H, Wang A, Shi Y et al. Effects of winter mowing on community diversity and functional trait plasticity of Phragmites
australis in the Yellow River Delta. Chinese Journal of Ecology, 2022, 41(7): 1290.[ /%%, kg, T 2R, LFXEN R =M
P 2EREVE 2 R AN DD REVER AT BB AR . 2R354 2% 76,2022, 41(7): 1290.]

[23] Yan RR, Zhang Y, Xin XP et al. Effects of mowing disturbance on grassland plant functional groups and diversity in Leymus
chinensis meadow steppe. Scientia Agriculturae Sinica, 2020, 53(13): 2573-2583.[E i, KT, FHETEE. N EIF-PuxS 2 808 ) B
SRR T RERE R 2 e sz, b RO RN, 2020, 53(13): 2573-2583.]

[24] Zhang YY, Ren LG, Chen G et al. Progress in research on mowing of wetland plants. Wetland Science, 2017, 15(2): 293-297.[5K
FERL, RS MOLRE s SISO R, IBIELE, 2017, 15(2): 293-297.]

[25]  RBE. AN TRIX B )Xo 485 e o 80y e ) B SR S e MR B A 24 i 3], IS B8 K%, 2022

[26] Wang Q, Zheng JH, Zhao ML et al. Effects of mowing intensity on community characteristics and soil physicochemical properties
of Stipa grandis steppe, Inner Mongolia, China. Acta Prataculturae Sinica, 2023, 32(2): 26-34.[ F3, IR, MXBHFILE. K508 X
KT S A DRV R AE AN 3 BRI 3R A . B0 2231, 2023, 32(2): 26-34.]

[27] M3, XA, OISO TR AN A v R A A6 B T OB )], YLPU/KBHE, 2022(1): 48-50.

[28] Liu YH, Zhao HX. Advances in theory of disturbance and species diversity preservation. Journal of Beijing Forestry University
(Chinese Edition), 2000, 22(4): 101-105.[XIHE4T, BXHEM). FHSHFZREEYERFRLSHE LR, ALl 244, 2000, 22(4):
101-105.]

[29] Aty BITTEHAIFIRIAME A S AU —— CLia AR A RIS L 537 0 B 2408 5. bt R B K5, 2013,

[30] XuML, Zhu Z H, Li Y N et al. Compensatory growth variations and grazing tolerance comparison of four main plant species in

Kobresia humilis alpine meadow. Chinese Agricultural Bulletin, 2012, 28(20): 7—16.[VF 21, K&, ZHESL mIEK G F M 4
Toft BRI AR AR AL SR A BUACHIT AT, PR 2238 3R, 2012, 28(20): 7-16.]

[31]] WangC, Xia S, Yu X et al. Timing mowing for maximal energy gain—Managing foraging habitat of wintering geese under extreme
drought conditions. Journal of Environmental Management, 2024, 370: 122360.

[32] ZhuZH, XiB, Li Y N et al. Compensatory growth of Carex scabrirostris in different habitats in alpine meadow. Chinese Journal

of Plant Ecology, 2010, 34(3): 348 -358.[ AR E 4L, JETH, ZEsLepa. o s B o) AN F) A= ok B S M AR KO 7. AR 544R, 2010,

10



34(3): 348-358.]

[33] LiYY,Fang P H, Zhang X T. The impact of mowing methods on the forage quality of barley in northern Anhui. Crops Magazine,
2010, 26(1): 76=78.[A 14N, Trizte, Tk, N E| T 2Ou e b X K 218 F SR s, (EIZR 3, 2010, 26(1): 76-78.]

[34] Zhang X, Dong J, Wang Y et al.Effect of cutting height on the root growth characteristics of forages. Acta Agrestia Sinica, 2016,
24(2): 416-424.[5k S, HEE, AP NFRFHEFR R A KEAERR M. AR, 2016, 24(2): 416-424.]

[35] IR AIELL BEALSE TR R EAEE 1 b T R R SR RS (A0 5], HORH AR R, 2009.

[36] HHI. FRE M ORI B 58 0 FE [ 20018 3], TR KB K2, 2021.

[37] Impact of mowing on the bud bank of wetland plants in Dongting Lake. Kexue Zhongguoren, 2016(11): 14.[ A1) F1 X 17 2 74 14 H1
TPZE EE . BHEEHE N, 2016(11): 14.]

[38] JEIEMS. ESPHINE A A S5 D RE BV A [ 2 B0 5. YL VLI 22 K %,2018.

[39] E/bE5. MERHMIK SCHTHE B K 1 T B RG B S5 A R M [ A 5], Ab T BB B K 3,2016.

[40] Liu P, Feng YY, Zhang M et al. Study on diversity of waterbird communities in the middle of wintering period in Poyang Lake.
Journal of Southwest Forestry University, 2024, 44(6): 128 - 134.[XIM, 1D%=, &% HPHBIA UK SEE 2P 7. 7
MR K 225440, 2024, 44(6): 128-134.]

[41] ATY, R, WS MR T EERTFCP LA RS, WTAR MR, 2014, 31(1): 145-150.

[42] Kaczmarek-Derda W, Folkestad J, Helgheim M et al. Influence of cutting time and stubble height on regrowth capacity of Juncus
effusus and Juncus conglomeratus. Weed Research, 2014, 54(6): 603-613.

[43] RS, NFEAEE X B W 0 AR P R 2R A B A AR 5 3 (R R (2 A8 5. AL ST P R B K 2,2017.

[44] Yang WJ, Xia SX, Yu XB. Impact of different drawdown times on the growth and reproduction of the dominant plant Carex
cinerascens on Poyang Lake beaches. Journal of Lake Sciences, 2025, 37(2): 000-000.[# %48, B/ 08, TFHWH. RFE K 8] % &
FH S PR S5 AP0 JK AL 3 B (Carex cinerascens) E AR FVEFAMIFEI. WIS, 2025, 37(2): 000-000.]

[45] Dong LQ, Yang W, Yao PJ et al. Physiological and ecological responses of Carex muliensis in the Zoige Plateau wetland to water
depth gradient. Acta Ecologica Sinica, 2020, 40(2): 590-598.[ S 4=, 3¢, WoMS%EAE. /K i i JE i AC B 22 B A 31 AR SRR AE T /K
TRBREERI M R, A4, 2020, 40(2): 590-598.]

[46] NashJC, Bhattacharjee A. A comparison of R tools for nonlinear least squares modeling. Journal of Statistical Software, 2024, 198:
1-20.

[47] De Mendiburu F, Simon R. Agricolae: ten years of an open source statistical tool for experiments in breeding, agriculture and
biology. PeerJ Preprints, 2015.

[48] Liu YJ, Wu J, Zou F et al. Response of soil microbes and enzyme characteristics of Carex cinerascens beaches in Poyang Lake
wetland to water gradient. Wetland Science, 2017, 15(2): 269-275.[XINEZ%, 5245, AREESE. I BH AN AK 10 22 5 1M - 3 A v A
BP0 B EE i 7. B3R, 2017, 15(2): 269-275.]

[49] YangY, Cao Y, Zhang SJ. Effects of soil moisture regime on rhizomatic germination and young shoot growth of Carex cinerascens.
Journal of Ecology and Rural Environment, 2015, 31(2): 180-187.[#4FH, &, TkF . /Ko 2&A% KA EE AR ZE 0 R K 4y A
MISZI. AR RN EAEIR, 2015, 31(2): 180-187.]

[50] LiuQL, Li WC, Jia ZJ et al. Research progress and hotspot analysis on the adaptive mechanisms of plant roots under drought stress.
Jiangsu Agricultural Sciences, 2023, 51(9): 34-40.[XII5¥¢, LK, PHRILAE. T FMHa R HEYIR ARG M ALY 7O E RS i 2
Mr. YLHRARAL R, 2023, 51(9): 34-40.]

[51] Zhang YL, Yu QK, Li W et al. Aboveground and belowground phenotypic characteristics of Cynodon dactylon lines differing in
drought resistance and endogenous hormone response to drought stress. Acta Prataculturae Sinica, 2023, 32(3): 1-13.
DOI:10.11686/cyxb2022129.[Fk— &, M3, 224, REBUE M T AR 3T 2 BURFIE K 9 YRS T R a i ma B, 5
Mk 2E3R, 2023, 32(3): 1-13.]

[52] Ma S, Zhou H, Chong PF et al. Compensatory growth and water physiological characteristics of Atriplex canescens under stubble
treatment. Acta Botanica Boreali-Occidentalia Sinica, 2024, 44(3): 353-361.[ S, JAfE, Fhiss5de. PRt PR 2 M2k K Rk
Sy A BRRIERI R, PHALREA AR, 2024, 44(3): 353-361.]

[53]  AfskH XIH], G IR R K I ot 2 52 RS R A 7= 9 B JL B KR B BRI RZ MR [ A 18 3L, Il b K 5,2023.
[54] Chen FR, Cheng JM, Liu W et al. Effects of different disturbances on diversity and biomass of communities in the typical steppe
of loess region. Acta Ecologica Sinica, 2013, 33(9): 2856—2866.[Ff 35 %%, FEFAES, X%, ART-Poxf 8+ X R B R fh 2 pE bk
RV, 2R, 2013, 33(9): 2856—2866.]

[55] Wang LH, Liu W, Wang JN et al. Compensatory growth of grassland communities, strata, and species under different mowing
intensities . Acta Agrestia Sinica, 2015, 24(6): 35-42.[ ENI#E, XIF4E. AEXIFIGEE T HRHETR . 2 AR A2 A Tl
Z£4R, 2015,24(6): 35-42.]

[56] Zhang QQ, Liang QW, Na RS et al. Research progress on the impact of mowing on natural grasslands. Animal Husbandry and Feed
Science, 2018, 39(1): 33.[FKIGE MG, ROCHh, BRA TS, XE RAFHRZ W M AR, B85 1EEERFE, 2018, 39(1): 33.]

[57] Zhang YJ, Qiu LP, Gao HL et al. Response of CO2 exchange in a typical grassland ecosystem of the semi-arid loess plateau to
mowing. Acta Ecologica Sinica, 2020, 40(1): 336—344.[5k#eIT, BRFIME, M %E. H @R T R X MRS RS CO2 %2
P AEN I R AR SR, 2020, 40(1): 336-344.]

[58] Zhu ZH, Xi B, Li YN et al. Compensatory growth of Carex scabrirostris in different habitats in alpine meadow. Chinese Journal
of Plant Ecology, 2010, 34(3): 348 —358.[ /R 4L, Wils, ZEoCapde. v b f) AN A L BOM B B/ R KT . A2 L35 4441, 2010,
34(3): 348—-358.]

[59] Wang L, Xu H, Zhang H et al. Grazing and mowing affect the carbon-to-nitrogen ratio of plants by changing the soil available
nitrogen content and soil moisture on the meadow steppe, China. Plants, 2022, 11(3): 286.

[60] Li W, Wang X, He L et al. The responses of growth and vegetative reproduction of wetland plants in Poyang Lake to duration of

11



submergence. Acta Ecologica Sinica, 2018, 38(22): 8176—-8183.[Z3C, T, f-u5%. HERBHIST MR HIAE P E K AE 77 BRI K
IR, 2RS35, 2018, 38(22): 8176-8183.]

[61] BRFHIE. AR LAy 2O iR B St BRI A AR R AR [2A00R S0, S B K2, 2016.

[62] LiQY, GongZZ, FengJ H et al. Study on the diversity of intestinal parasitic nematodes in wintering Anser albifrons at Shengjin
Lake and Caizi Lake. Ecology Science, 2022, 41(6): 202.[251 H, 28168, WEMLE. THEWIAS Tl O BUEI 6 77 /£ 4 i
FEMERFIT. A& FFE, 2022, 41(6): 202.]

[63] LuoJM, Wang Y J, Chen K et al. Soil water-holding effect in typical coniferous and broad-leaved mixed forest areas of the Greater
Khingan Mountains. Bulletin of Soil and Water Conservation, 2014, 34(1): 7-13.[%' &8, Tk, PREVEE. RDeacls LT RRR A
MRIX L3RRS, K L ORERETR, 2014, 34(1): 7-13.]

[64] Zhang B, ZhuJJ, Liu H M et al. Effects of extreme rainfall and drought events on grassland ecosystems. Chinese Journal of Plant
Ecology, 2014, 38(9): 1008 —1018.[7k M, K ZE, XILLREE. WoumPE KM T 2 F R0 REEA S RGN, BMYAEFIR,
2014, 38(9): 1008-1018.]

[65] HuiJ W, Bai ZK, Liu K J et al. Applicability analysis of normalized difference vegetative index (NDVI) in grassland open-pit coal
mine. Chinese Journal of Engineering, 2023, 45(1): 54—63. DOI:10.13374/j.issn2095-9389.2021.08.03.002. [ ® 554, AL, XIFIALE.
IA—AL AR (NDVD (EBJG R KRB X & AP AT. TARRL2 43R, 2023, 45(1): 54-63. ]

[66] LaiJ, Zhang Y R, Zhou H H et al. Research progress on important tropical plants based on metabolomics. Journal of Tropical
Biology, 2023, 14(3): 248-258.[#iZE, ki, WSS, HTARUIZH 2 1) B Z AT VI OB R, $iy B F3R, 2023, 14(3):
248-258.]

12



A 1 AR B T xR X BERFHRES (Mean£SE)

Figure S1 Trends in plant height of Carex in the control areas under different soil moisture gradient (Mean =

SE)
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Note: The start date for observation in the control Carex area was September 9, 2022.
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Figure S2 Schematic diagram of plant height, above-ground biomass, and below-ground biomass of Carex in

the control area on day 15 and day 45 (Mean =+ SE)
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FER 1 NRXIFIBK T L3 & K BN B R IR

Table S1 Impact of soil moisture content on Carex plant height under different mowing frequencies

NFERE (R IR A =hii)i B F p
1 X 30.58 2 15.29 1.78 0.247
4K 51.86 2 25.93 1.62 0.274
B 6 X 75.06 2 37.53 4.18 0.073
8 Ik 0.12 2 0.06 0.02 0.977
1K 81.42 2 40.71 4.63 0.061
4K 97.49 2 48.74 14.51 0.005
. 6 X 15.21 2 7.61 1.05 0.408
8 K 6.05 2 3.02 2.74 0.143

B 2 ARXIFBK T L3S KB B YRR

Table S2 Impact of soil moisture content on above-ground biomass of Carex under different mowing

frequencies
NFERE (R B I =]::): 3 ®75 F p
1 X 7827.34 2 3913.67 1.78 0.247
4K 13277.12 2 6638.56 1.62 0.274
P 6 X 2458.80 2 1229.40 1.94 0.225
8 W 29.76 2 14.88 0.02 0.977
1 X 20842.78 2 10421.39 4.63 0.061
4% 24956.63 2 12478.31 14.51 0.005
. 6 X 2024.39 2 1012.19 1.21 0.361
8 Ik 1547.44 2 773.72 2.74 0.143

MR 3 ARXIFSR T HREKENEEH T AV ERNT N

Table S3 Impact of soil moisture content on below-ground biomass of Carex under different mowing

frequencies
NFERE (R PR A B E 87 F p
1K 155973.33 2 77986.67 1.00 0.424
4 499965.00 2 249982.50 20.85 0.002
P 6 X 38824.11 2 19412.06 0.22 0.805
8 K 365171.89 2 182585.94 4.93 0.054
LIk 20175.81 2 10087.91 0.19 0.831
4% 312014.21 2 156007.10 1.80 0.244
. 6 X 259812.94 2 129906.47 3.26 0.110
8 K 44025.42 2 22012.71 0.33 0.732
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FiR 4 NRXIFIBR T EEA KSR

Table S4 Total growth days of Carex under different mowing frequencies

WIEIET RV

B Ja — UM H 3

X J TF A H 34

BEREARRE ()

1K
4 IR
6 Ik

8 K

20229 H9H
2022410 H9o H
2022 410 A 29 H
20224 11 A 19 H

20229 A 12 H
2022410 A 12 H
2022411 H1H
2022 4E 11 A 21 A

126
96
76
51
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