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Abstract: [ Objective ] Cynodon dactylon is an important component and the dominant species in the

ecosystem of the water-level fluctuation zone (WLFZ) of the Three Gorges Reservoir, which is the largest
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hydropower project in the word. Investigation on the spatial distribution patterns and correlations of nutrient
and stoichiometric characteristics between C. dactylon and its periradical soil is of significant importance in
comprehending nutrient cycling as well as species adaptation features within the WLFZ. [ Methods | A field
investigation of C. dactylon and its periradical soil across 16 sections in the WLFZ of the Three Gorges
Reservoir Area from Banan to Yichang was conducted. The carbon, nitrogen, and phosphorus contents in
plant organs (roots, stems and leaves) and soil were analyzed to explore the spatial heterogeneity and
interrelationships of the ecological stoichiometric characteristics between C. dactylon and soil. [ Results] 1) The
soil in the WLFZ associated with C. dactylon demonstrated a distinct “nitrogen-poor and phosphorus-rich”
characteristic with significant spatial variations in nutrient contents and stoichiometric ratios. Specifically,
soil organic carbon., total nitrogen. total phosphorus, C/N ratio, and C/P ratio exhibited a consistent
increase from the upstream to the downstream sections, while N/P ratio was relatively stable. 2) From the
upstream to the downstream of WLFZ, carbon contents in various organs of C. dactylon exhibited a
decreasing trend, while nitrogen and phosphorus contents showed significant increasing patterns, likely due
to intensified sedimentation and the resultant higher soil nutrient supply levels in the downstream WLFZ
with the prolonged flooding time. Notably, nitrogen content in the leaves demonstrated a degree of spatial
stability, suggesting that C. dactylon could absorb nitrogen efficiently and meet its leaf nitrogen
requirements preferentially under nitrogen-deficient conditions. 3 ) Generally low variations in the
stoichiometric ratios in organs of C. dactylon were found. However, the variability in C/N and C/P ratios in
roots and stems were slightly stronger than that in leaves, suggesting that C. dactylon has evolved a strategy
for maintaining stable physiological functions in leaves. 4) There were significant correlations of the nutrient
contents between C. dactylon and soil, with the nitrogen supply of soil being the key factor influencing the
variation of nutrient contents in C. dactylon. The correlations of stoichiometric ratios between C. dactylon
and soil were relatively weak. 5) C. dactylon in the WFLZ generally exhibited strong homeostasis with the
homeostasis index decreasing from the upstream to the downstream. [ Conclusion] In the context of changing
water inundation patterns, the nutrient contents in C. dactylon and soil exhibit significant spatial variations
and cooperative association, implying that the spatial evolution of soil nutrients has a profound impact on the
ecological stoichiometric characteristics of C. dactylon. C. dactylon exhibits limited spatial differentiation in
stoichiometry, indicating its strong adaptability to the heterogeneous soil conditions through adjustments in
nutrient demand strategy. The feedback relationships of stoichiometry between C. dactylon and soil may
exhibit instability under periodic waterlogging stress in WFLZ,

Keywords: The Three Gorges Reservoir; water-level fluctuation zone; Cynodon dactylon ; ecological stoichi-

ometry; spatial differentiation

Received:2024-08-10 Revised : 2024-09-30 Accepted:2024-10-16 Online(www.cnki.net) :

e (C) VA (ND (B (P) S 48 1A 0 A BILIR i A
A= i T 0 2 [B) ST A SRR A O RN RE B T Y AR
YU I H 0 A B AR S0 AR i LR % 0 S A )
B (9 Y RAME B X 35 43 B SR IR P SR S R AR
A AT 2R BT A LR CONLP B 3 50 7
it S AR R B L O R L RO R A SR EE A )
B AR FRE BEVE AR S R N R &
O A Al PR 85 i o o R Ol PR AR A TR A HILAAE
LML B A 45 3R G 5% 3 PR A 45 BIF 5 488 41 38 O 1k
AR AE B AT R Oz N T

WA AR G R F 2 R A S R GRS R
JEHN X R 7R AR AR 25 R G- LA 254k
TR OGRS R S B BB AR E T N AR B
AR T AR AR IR BRI AR D 3R R ) 24 f
SECOT S R A ZR AR R R - S R 4 A T
TR CH A 255 i A R OB S . R AR S A AT
R AN YA Y BRI R R SRS RS
FE T A ATF 7 Y T I

SRR PR SR Y A T B B R R AR 4 TR, A
S A R S 8 3 i 9 A O 5K TR K AL 7 22

http: // stbexb.alljournal.com.cn



%13

VRN 52 2« I P DX 7 217 1) 2F AR % 38 A 25 A 2 T e R AR ) 25 18] 23 S SRR SR 1 3

2959 30 m [ AL SRR 348 km®, 2 (5K PR B
ROK T TR 34 V6 He AR 25 B 55 09 T A X K 2 A 3
GREAEERWT SR, S8 K-S T
I BOH A A R Rl AR A ORI T A 2 A
REAR, AL S R G5 8 T B — AL R0 g 55 4k DA B 1k
FEES R K - T R A T R v R
AT R AR AR R AN B B R . — T T B
FK 8] 4E K, 7 9% 7 B A LA ) ZF R (Cynodon dac-
tylon) & H- (Xanthium sibricum ) JR W ¥ (Bidens
tripartita) % /DHGE A R T AR
H AT 0 28 M2 28 A 2 DT T o Al R 7 rh A A
T CREBERND 732 4010 T PR DI I8 A i 4 2 T
K E SRR E R W R MR B
B S B RNt O AR B R D XS T
K TR U B a0 BLAT B sz R e
Iz HH R ZE AR ZE ik B T R AR K -
YT RE o X = e 3 2t b 0 PR B 3 B R
T3 —J7 T I P51 - M PR B e g R o0 I K Y 22
S AR W) 1 A R R R A 3E N SR R, TR T VR
) AR SR oy R Al 2 T iR AR B) A] BEAE AR —
SE [ P 7] 35 2 R L O X8 T 7 AR S R SRR E T
H—ERRRE L,

[F) B o = e 7K P 91 V% 47 SE 4 524 ke, ST S
RZ RS A I 2 Z2 R N 22 oK Az 8 Bl AR ] K DX
TR KR BRI A 2 [ 22 57, A B8 A9 S5 Jo 4 T R
— PR S SR SRR, S BURE Y-+
ARG A S A R AR PR G R B AT W3 RO W
PENH L HRT, KHER A IS 3 G T A 2 AR X K
oM 30 P A A 25 R AL A TN S o M AR T A 2 AR
A A E T R R B9 28 ) o SR Ak S S L B A
AN e/ E 3 73 i A e R
TH 76 717 T T 28 16 RE 68 52 i) - 3 57 23 (1 13 K 7, AT
A0 AR SR 43 E M e N ARk s AL AR S
X TH V& SRR ) A A T R RRE I PE SR L AR
T TR IR A Y 25 R T 00 2 ARE WUIR 3R 73 5
SK L IR 41 R 03 SR R AR 1 1T 4 Ry HL AR 2R T R
fERY N REAE . RV KO o AR R Bl A 45 28 Al 3 ) 8
AR 2 T R I A Ry RS N B 3 A gl R
I X RUEE 43 A 0 4 i B 4 38 A A5 Ak 0 i RRAE 1Y
23 18] S KA S G 0 115 A7 A D3 [) 38 732 O 2% v oK Tl R
T ) 249 00T Y& 1 5% 008 PR B9 BN, A =
e J2E: DX T 9 17 R 5 T AR E WA AL L WF 980 2 AR
AR A A B R AR 0 23 18] S B B SGIC L %) PR A

MK EERG SR i e KA SR E A —
TE Wb ZAHE

AW 5T LA =g 2 X [A] 7K R i CEE PR B RS ) 28 4T
(BRI B A Ak DX, 36 B b 90 2 DA 3 e 1% e T %
F P AR- RS CONLP i 7r BOMAL 22 3 2 e AT
SRAESIHT, E U 8 =k 2 XA P i ) AR e g R
BAZET R 0 25 1] 40 S AL ) P AR A SR AR E
5 e R AT AR ] A9 28 o) 3R] ¢ R M AR -
TIER GRS R IE B O 2R BE 4k Y
Wl R, A AR INRIE R AE S REEY S -
8 18] 70 A P K P [m] v A8 Bl A B ARl 22 4 .

1 MHR5FE
1.1 HRE#HFR

SRR F A B TR BB N, K
WA BGE T MK 2 PO VL HE X B N (28731387 ~31°
43'48"N,105°49'16"~111°39"19"E) , F K Al K ik 524 km,
T A KK B AL 1 084 ke, 1 V545 1 AL 2 348 km?
=0 DX 2 R B LY TR T )1 R At R 1|9 5 e
AR AT = KA 3 o0, HUAR LALLM e B oy 32 b B2
RILIA A e b 3 B 23 (8] 25 5K, S B AU [
A U DRI 55 X, K b E i (VL HE 2= BED T
TEWE 7K HT 22 Ja b 353 7 92 0 3 B b, B BT 28 AU DL é 75
WA 5, R IR (= BH-FR D W AR A N T AR
B, AR FRE R F IR R T AR b3
B BEI o Hb BT T E A A . IS X T AT T 2 X
G, SR RN K IASR A T R AR K A 1 100~
1 800 m, 4E -1 0 16.5~18.0 “C , HuJF 45 2 PEAIC , 1+ 4%
AR EE Rt A Kt KRR 5 T
R ZAFE K HE 38, R DA LAY | B 34 %) o 2 AR
%N FEAEEA T H R E K ZE (Persicaria hy-
dropiper (L.) Spach) %,

1.2 HRAE

A B 5 8 B =Wl 7K P i T P CE R 2 g 22 1)
R BE) - LA KRBT | R 7 ] A U ) A ST T
WP (B 1, T 2018 4F 7 H =K PEAR K ff
B AT HLIE ¥ R A A HE % 24T T R A o AR % L st
A R S SR A (SR - MR A S AR VR 7 5 XY
RELHO . TRIEEWIEREE 13 DA Bim (e
MKE R CFECEE T ZH BB O F
AR EVAR U B D AR A R SRR AT AE R B
B E 2~3 AN FATFEML, 3ETT 37 ASFEHD , [F] B, 2
F S GBI KT B 43 5k & 3~5
PHA R, STt 12 A S AR b, I R BE AR A 5 R
Fe, BAREHEE 5 A 1 mX 1 m BEETT AT RETS
P A BT N R AR AL L ZE A DA &
0~15 cm F )2 T IEFEF A48T [, 10 S 45 FF L i)
PP ) | A R R A A B AR AE R . AR R

http: // stbexb.alljournal.com.cn



4 P nt S N

%39 &

b T A7 S A A K R X K40 b
ELRG-F BB i B - R O B R iR AR R A
B3 Br. AEHK TR BT R 1Y 25 5, BT A R
PEEAETY I8 TP 3B (29 150~160 m) , Jij 7 K3 B 41 3
FEVE AR . SRAE O B HAR(E B WL 1.
1.3 HFmam

N SR A ) I KR 45 25 B RE IS VR T BE AR
105 C#AH 2 h,4R)5 80 CHt T =iE & . 4t T )5 F Bk
JEACRY W3 0.15 mm i , % 48 % B AL A7, H T
C.N.P ity 4. HHERE S M 9056 = ), J T 1E
RN A K A A B G B A 03 D R R RR
W I RS AR T, LB R A
YIaR iR R A WS I 43 Blad 1.0.15 mm §f . FH T /2

44 pH XA HLIK (SOC) . A (STN) .28 (STP) L3 5L
A (SAN) A 5HE (SAP) &5 35 43 FR1F

KRR A
SR PEX A 5
—HAR
ZEFH
EHFR
— WZER
AEFH
—_— FEXR

i/ m
o 2964

B 68

100 km

1

R X i it

Fig.1 Distribution of the sampling sites in the WLFZ
1 RESEMER
Table 1 Basic information of the sampling sites
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Fig.4 Correlation analysis of C, N, P contents between C. dactylon and soil
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Fig.6 Stoichiometric homeostasis coefficients of the C. dactylon-soil system
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