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Abstract; The Three Gorges Reservoir ( TGR) is the largest man-made reservoir ever built in the world with enormous
hydro-fluctuation zone. Operation mode of the Three Gorges dam totally reversed the natural seasonality of flooding in hydro-
fluctuation zone, and increased its submergence depth and duration. Therefore, the evolution of hydro-fluctuation zone
ecosystem, especially the nutrient adaptation strategies and homeostasis characteristics of plants, referring to the ecological
security of the Three Gorges Reservoir, have been widely concerned. However, due to the wide distribution and complex
topography of the hydro-fluctuation zone in TGR, the adaptation characteristics of plants in different habitats are still not
well understood. In this study, 28 sampling plots from upstream to downstream in TGR were selected for investigation of
nutrient and ecological stoichiometry characteristics of Cynodon dactylon ( most widely distributed species in hydro-
fluctuation zone of TGR) and its native soil. The 28 sampling sections were divided into five groups with the topographic
differences (0—5°, 5—10°, 10—15°, 15—20°, >20°) for exploring the effect of slope on ecological stoichiometry and
homeostasis of C. dactylon-soil system. The results showed as follows: (1) the slope had significant effects on soil nutrients
and stoichiometric characteristics. The contents of organic carbon (SOC) , total nitrogen (STN) , total phosphorus (STP) ,
and available nitrogen and phosphorus (SAN and SAP) in soil all decreased with the increase in slope. Particularly the
carbon, nitrogen and phosphorus in soil sampled in surveyed plots with slope below 10° were significantly higher than those
in the surveyed plots above 10°. C:N and C :P ratios in soil samples showed slightly decrease with slope increasing, while
N :P had no response to slope changing, indicating that the loss of soil nutrients were sensitive to slope in the hydro-
fluctuation zone and more unstable than organic carbon. (2) With the increase of slope, carbon (C) contents of C. dactylon
showed a marked increase either in leaf, or in roots and stems. While nitrogen (N) and phosphorus (P) contents of C.
dactylon decreased with the increase of slope observably. Lower C :N and C :P ratios in roots and stems of C. dactylon were
found in the surveyed plots with low slope, while lower N :P ratio was found in those plots with higher slope. It highlighted
that C:N and N :P ratios in leaves of C. dactylon were insensitive to slop changing, suggesting that C. dactylon could
stabilize preferentially the ecological stoichiometry of leaves in stressful environments relating to slope. (3) The slope had a
significant negative correlation with SOC, STN and SAN contents. Meanwhile, STN had significant correlations with plant
stoichiometric characteristics of C. dactylon, signifying the soil nitrogen loss caused by slope change was the main
mechanism of slope influencing stoichiometric characteristics of C. dactylon. (4) The nutrient homeostasis in C. dactylon-
soil system showed a tendency of C>P>N. And the homeostasis of stoichiometric ratio showed C :P>C :N>N :P. Slope
changing in hydro-fluctuation zone of TGR significantly influenced the stoichiometric ratio homeostasis for C. dactylon-soil
system, showing higher slope with low homeostasis. Our study suggested that topographic complexity for hydro-fluctuation
zone of TGR was important for the nutrient strategy of C. dactylon, while C. dactylon could effectively maintain the
stoichiometric balance and had better homeostasis, being a dominant species for vegetation restoration and conservation in

hydro-fluctuation zone of TGR.

Key Words: littoral zone; slopes; Cynodon dactylon; ecological stoichiometry; soil factors; homeostasis

K PR BB AT LA, i TR B G R (98 BE 7 2 DR AR VT3 B SR PRI B T KA 2
VE 235 30 m, SAIRIARZY 349 km® /K PRI T2 L S YEAI I S 2 MK s, — O TS EURAT A T
TR KA T 56, A= ) 2 REE8 D, K B It SR I 56 5 5 — 5 17 B 25 JR T 490 8 A9 7 AR AR 14 D J
AR F ORI REERAEDLIB Y BEE K W I R AE A R DO VR AR S R A R RRIR AL H s . AR
FHB IR 5 T R PR AT 0 AR S Ul SR HE S RS DhRe i 2R 2 . &l ZAEF SR, I

http ; //www.ecologica.cn



4800 xR 43 4

s H B E & W T L G M ( Cynodon dactylon ) IR 2 ¥ ( Bidens tripartita ) . 7 [l F ( Chrysopogon
zizanioides ) %5 > 3E T 5 ( Alternanthera philoxeroides Griseb) . FI/KZE ( Persicaria hydropiper) %5 AL F B A AL Y)
RS, RSB E R R R S5 00 (BE R R AR RK LT D Re A T Hoh AR T
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Table 1 Basic information of sampling sites

B

e S5 RAEA Latitade and 4} 3 FiE/m EHERE /% oH KE/(g/em®)
Slope types Number Sampling sites longitude Gradient Elevation Humidity Volume-weight
0—5°(1I) 1 BRI 30°19'N 108°4'E 2.1 160 33.7 7.21 1.41
2 =BT 30°55'N 108°43'E 2.2 160 23.0 7.26 1.2
3 FH(CFH) 29°51'N 108°41'E 1.4 150 24.8 7.53 1.28
4 ZE (T) 31°3'N 109°36'E 0.2 155 25.3 7.94 1.23
5 BIH (R T)  30°58'N 110°45'E 1.0 150 24.8 7.03 0.83
5—10°( 1) 6 Z2T (F) 31°3'N 109°36'E 5.5 150 24.9 7.61 1.1
7 FHCTR) 29°51'N 108°41'E 6.8 160 2.3 7.21 1.3
8 AR L (R0 31°15'N 109°50'E 6.6 160 27.4 7.36 1.3
9 AL (F ) 31°3'N 109°51'E 7.0 155 27.6 7.66 0.93
10 Wbz (TI) 29°44'N 107°15'E 6.4 160 27.9 8.62 1.46
11 ELIGRY) 30°50'N 108°26'E 7.5 155 25.1 7.72 1.29
12 U (T 30°53'N 111°58'E 7.6 160 26.1 8.38 1.01
10—15°(II) 13 R (T 30°19'N 108°4'E 12.5 160 24.0 8.01 1.35
14 T (T 30°50'N 108°26'E 13.5 160 26.0 7.98 1.33
15 JIM(TI) 30°50'N 108°26'E 13.4 155 24.2 7.41 1.37
16 =BH(FR) 30°55'N 108°43'E. 12.1 150 25.8 7.3 1.2
17 AL (TR 31°3'N 109°51'E 11.7 155 26.2 8.05 1.46
15—20°(IV) 18 BE (T 30°19'N 108°4'E 16.9 160 24.3 7.54 1.38
19 AL (TR 31°3'N 109°51'E 17.7 155 40.0 7.7 1.34
20 Bl (T o) 30°53'N 111°58'E 15.7 160 23.7 8.08 1.59
21 TFM (BT ) 31°8'N 108°33'E 17.5 150 30.5 6.95 1.33
22 DLl (FFET) 31°15'N 110°44'E 18.2 155 27.3 8.25 1.31
23 B (T) 29°44'N 107°15'E 16.4 155 24.1 7.52 1.12
24 B (T 30°53'N 111°58'E 18.8 160 24.2 8.02 1.21
>20°( V) 25 FFIN (I BT 31°8'N 108°33'E 26.8 150 31.4 8.31 1.44
26 ML (FEW) 31°15'N 110°44'E 33.0 155 31.47 7.83 1.49
27 Wik (T 29°44'N 107°15'E 22.7 160 27.6 8.2 1.46
28 TIM T 30°50'N 108°26'E 24.8 155 24.9 7.96 1.49
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F2 ET—MEMEER(GLM) S 53 X 0 F R R H L& T A RA ST EHHER2 MmO 8 %8 K 32 B 3
Table 2 General linear model ( GLM ) analyses of the intersubjective and interaction effects of sampling site and slope on stoichiometric

characteristics of C. dactylon and its native soil

XF4: Subjects A+ Factors S0C STN STP SAN SAP SC:N SC:P SN :P
14 Soil FEHL 72.80 0.060 0.046 189.2* 23.60 67.70 116.5 0.120
e 201.1°* 0.709**  0.114* 302.7* 76.70 * 29.00 569.7"*  0.090
T 1l 35 3 103.30 0.037 0.080 188.2" 18.70 82.00 321.1°% 0.170
AR 0.037 0.005 0.041 0.017 0.049 0.484 0.007 0.631
X} 4 Subjects [AF Factors C N P C:N C:p N:P
R Root FEH 393.6 14.0 0.169 351.4* 560.9 1.165*
e 686.1* 33.0 1.193 739.8** 36858  0.397
o b > 48 i 111.0 9.1 0.206 234.0 819.0 1.484 "
B ) 0.050 0.099 0.040 0.092 0.039 0.683
2% Stem K 129.5 14.3* 0.322 480.4* 498.4 1.293*
Yo 244.3* 8.2 0.752* 861.5**  626.6 0.729
R 1l > 34 2 149.4 2.9 0.145 269.5 395.8 0.229
AR 0.033 0.291 0.046 0.005 0.285 0.299
i Leaf FEH 240.4 25.0" 0.417 20.1 448.2 0.601
e 602.8 * 7.9 1.636"* 258 662.1* 0.539
o i > 3 B 206.2 6.8 0.912 22.7 484.1 0.754
AR 0.024 0.585 0.009 0.316 0.050 0.389

Ferhox 5 0w S RIFIR I 2253 HT P RE X 45 P AR B2 IRIAE 0.05 1 0.01 7K B i 18 3 1 5 SOC : A LR Soil organic carbon; STN: +
B4R Soil total nitrogen ; STP ; -3 4 Soil total phosphorus ; SAN : +HEH A Soil available nitrogen ; SAP ; +HEH A Soil available phosphorus ; SC
N HIERRA L Soil C:N ration; SC:P ; + R . Soil C:P ration;SN:P; +IERBELL Soil NP ration; C NP 7R 7R M F AR S Bk R &
4, CiN L C:P NP AR M SF AR A A T AL LL (RGHE EL R L

2.2 AN[EIE R A AR A R B AE A TR AR

T F R 25 i C B AR YE 4y 51l 387—443 383—440,381—440 o/kg, PI{E 30 R (416£17) |
(417£14) (404£17) g/kg, BEEVZRENGI, & EFRAVE C & BT IR > 15° AR b W25 5 TR
<10°ZEY A= 858 , ) F AR TN &4 ((17.323.9) o/kg) BFH i TH((8.7+3.4) g/kg) .25((6.9£2.9) g/kg),
M TN & i 32 3 B AR A SE M 55 , AR 25 TN 7% it B3 P 0 o Bl 2RI, 0—S5° 2B B AR (25 i TN &%
WA 20° LA L AEBE B 52% 45% F1 119% ;TP St BB F((3.9+0.9) g/kg) B THE 25((2.6+0.5) |
(3.1£0.5) g/kg) , BEAE I BEMHE R, 45 B IR E TP JUR & HElg A BEAL AR A2 E /K- (P <0.05) , Thir
ZE5 T R W SR M AR A B IR AR E Y C P & B 5 2 | L RN i TR (3R 2) | AL XS N
e E RN UL

R ORI S ARAS B IR C N YR BIZE S AR S I Bl 25 35 5 (34 K, AR 25 € oN M B I 44
AR B EEE . C P EIARSZESIH 2K it C P X AR R AR C P B R R fin
Fhi, N:P 2B >HR>ZE | H S ARE AR HT AR 25 N P BEI R BT RS ik B U R B Ay
MR, BEMEITEE RS Y7 2250 Bl FARRL, 35 B X A 25 AR A 25 Ak 2 F i 2 R AR 1 8 AR 35007 B 5 T
FEH 7675 JEAE b 22 ST A AE DU W) AR A B R4 B AL R e s i VR 0 3 (NP BRSN) o T AR it
AIAL2E T o L AZ AR MDA B A i AN 10 2 3R B AR e MERRIE (3R 2)
2.3 HESHARAERSGE C NP AR ER

AR HT R, S B2 5 11 SOC | STN | SAN F it 52 W 3 (ARG, 17 5 158 STP [ SAP & & A AH G P4
55, [RIA, %R R HEAL AR AR SEE I AR 3 (P >0.05) , T A AR R[] S48 B 0 9% 00 e S Ak 43T
S FURR IR 3 B AR AL i o AN [] L AR R TN TP S5 8 B2 B A OCOC R, C N L C P S8 B2 B 3 (W IE A G
25 M TC R S PR R B E A DC, TP & S 3E 2 B OGN R 53 TC B R, T
MR R Ak 2 T i LUARRAE 5 35 B 34 T i A GG &R (P >0.05)

T ARSIy O e 5 SR A S E AT o] I, 38 SOC Fr & 5 A iR IR0 & B AR5, (U S MR
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Fig.3 Contents of C,N and P and stoichiometric ratios of C. dactylon nutritive organs under different slopes

RN S RABCHERHR ; 148 STN 5HY& SR E I N P &Y B30 EAX, FE S5 A i C &
WA W R EWIEMEIEER ;STP 5 SAP EZ5MHY P HaE % UMK, 5 C N XREH ., MY EREENC
N 5 448 STN e B A0, T C P 7EAR &R 32 18 STP Al SAP 20t 2 | 25 el 55 STN A S 5
PRGBS E I NP ¥ 5 RIERKCP R R E R, &G, MY5 g RS R IE 2
)25 TC 4 3 B A C R AR B ) N i NP B2 €N 58 NP HZ A S B0 B 38 B M C O R, 6
T AR R N Fr i B NP A RS S 48 N «P 1T — 2 BRI E &R

®3 WESHE AFREERSHE CN.P EEURITEL ZE# Pearson XA

Table 3 Pearson correlation analysis among C,N,P contents and stoichiometric ratios of C. dactylon and its native soil

Y5 Slope soc STN SAN STP SAP SC:N SC:P SN:P
Y% Slope 1 -0.427%  -0.627**  -0.584*" -0.310 -0.370 -0.189 -0.265 -0.100
R Root o 0.261  -0.080 -0.198 0.104 -0.362 -0.199 0.028 0.161 0.118
N -0.431*  0.540**  0.537"" 0.219 0.339 0.591** 0.306 0.251 -0.086
p -0.501**  0.307 0.458 0.115 0.636"* 0.745 0.077 -0.070 -0.286
C/N 0.435* -0.473*  -0.540"* -0.245 -0.269 -0.415*  -0.222 -0.240 0.010
C/P 0.555** -0.305 -0.447%  -0.153 -0.641**  -0.601"*  —0.086 0.077 0.287
N/P -0.171 0.408 * 0.314 0.224 -0.036 0.137 0.288 0.332 0.086
2% Stem o 0.434* -0.113 -0.420*  -0.246 -0.030 0.016 0.141 0.024 -0.152
N -0.314 0.227 0.548** 0.250 0.141 0.256 -0.067 0.107 0.134
p -0.418* -0.016 0.524** 0.584 " 0.509 ** 0.492**  -0.343 -0.312 -0.080
C/N 0.363  -0.305 -0.617** -0.274 -0.094 -0.209 0.055 -0.230 -0.256
c/P 0.401* -0.053 -0.558**  -0.534"" -0.385"  -0.371 0.304 0.224 -0.023
N/P -0.229 0.178 0.356 0.093 0.051 0.151 -0.016 0.135 0.103
- Leaf C 0.564* -0.438*  -0.582"*  -0.502** -0.059 -0.130 -0.197 -0.335 -0.250
N -0.196 0.114 0.617** 0.163 -0.186 0.095 -0.237 0.209 0.528 **
p -0.395*  0.164 0.568** 0.333 0.529** 0.551*"  -0.133 -0.112 -0.074
C/N 0.267 -0.210 -0.637**  -0.176 0.225 -0.076 0.180 -0.324 -0.584 "
C/P 0.318  -0.283 -0.528"  -0.563** -0.391"  -0.432*  -0.009 -0.064 -0.030
N/P 0.093  -0.058 0.141 -0.091 -0.187 -0.297 -0.163 0.244 0.545**

* 7E 0.05 7K F W FERIC, = 7E0.01 7KF FRFHK
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Fig.4 Stoichiometric homeostasis coefficients between C. dactylon—soil system
B T IV V2R3 3R I R 0 —5° .5 —10° 10 —15° 15 —20° >20°; 1/HC 1/HN | 1/HP 435370 AR 4% i B o) 1 ueh AL w
TN REG 1L/HC N 1/HC P 1/HN P 43 5 3R7R M) 3 B 45 B % 58 A R IR A L Bl L AU L i AR I R AL

3 it

3.0 VR A RIS A AR L A R AR

WA PR R 52 A FOK M RYIR PR R I B T AR ok D R PR KA Bl AR R A )
A - 5 8L PR A R, RO FR A LR R A KR > 5 IR AR 4 A KO % 1 45 e A0 0 78 0 B AR 22 5
Prhan LRI R T IR AR Y- A T AR BRI T B S LR AT
TR G R A - RO S L TR A AR A i B R O DR, TR AR T RS Ao o B R R e A AR K
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By A WRAT SRy S Bl P - 4535 05 S A 2 P RERRIE R 0 5 . ARBIESE oh W Y5 4 C N SR LT
T i b - (0 - 2K (24.6 o/kg 55 1.88 g/kg) ) I [ B0t - 39 S 35 7K 700 R T AR K 8
THIEE EHEE TR BRI, 4 P O A A, P TR it 3 K (0.78 g/kg) Y B b
SRR X SR BRK AR IFIE 45— 5, C N P JCRFE/K IR S W AR OB VR L AR e T
22 BT IETEN LI G BRSO ARBIFSE e BRI YE A 5 C N P OB AR Ak 2 R W A
TRURRE (&1 2,36 3) , YRt B B sy, 5 U 2 R — 2k, UHAESE >20° W E LT, 14 SOC  STN  STP
i LR B <SORFREAIR T3 180% (116% Fl 64% , - 3FEAT RCA BB Bl 33 82 384 I 52 Ze PR AR, X 5 e i 5 45
AL RIS, R RS SR R pH A2 RE A, A 1) 2 25 T I 3 R M0 v A S o, 3 T o
PR 5 RSB BROK R IERE T BR K, £330 KoK a5 /K - RRAR, 2 5 25+ 2 e ™ 02
o F A AR 2 2R T SRR

- HEAbE T T ARG Sk e % Bt R A R A A DY L I T R C N T 2 BkEG
H1(12.3) 127 o [ s ) P45 7K 7 (11.9) %) B 0—5° 3 B R -4 €N 5 3% EIR b £ 5 C N (18.9) 424,
FHE C N MR, AT IRER I IRUES M/, B 2 U R, C N KT 30 2 B - ST R R bk v XU e v
T, KW -V5 TSRS IR R B 38 B A (0 S Ae - LV E F se B 3, 4 A F 3R 2 10 fL A i
AR SR, DE T (A5 40 N R ASTARD ki S8R C N FHRE L, BIEn WL, WIS B R BRI N
PRACIRE: , 3 5 X W 25200 O 9 2538 — 80, TV 13 C P N P ST [ il b - S 1K (61 A
5.2) AT E M 3 (245.2 1 13.6) P XS IHVEAR HHE C N S EAR, M P TR EEEMX, £
HE C P YA KR HE P 0 LBE T AR R i R P A IR ES AR S IAC, AKH a AR naE T
FAAMTAE IR (P R (S 45) Ba 67 BEmi R B R4 P SR, TN R NP R K (1.4—
2.3) , RUNHETE 0 AR S A RS R TS 1 N BRI, 55 Bl b B A% e M A EL A 25 AR S A 4 49 ELA R Bk
ISR ARAE

SR HHEC N P F X AR LU {H C N C P N P 53RO HEI AR B3 (% 3) X C :P Bl E
BT A BRI B F BN Al L 3 B AR A R A R (T8 2) 3 5 il Sl b R e AR 2 o LX)
B9k Ay oy KR AR T 4 3 DR R T Y 2 O o R A R B R R S ¢ NP AR
WAL RA A, —Oniw , HHERARAY C N C P FORE AL M AY N P & bR HARB 5T
PRSI, C N C =P XA IR AR S e 33 AE g A $2 55, T2 5 Kk B A B P A Ak K 22, % +
HEAMURANA B DA K, 53— 7T BN TEH , C N PRI & AR H A ZR KO 10 il sk 1) 40 A T Jon 3
T NP R, #E i S 8 C N L C:P WA, i HL, 3 C N C P S50 AR IR MR AE 6 R AR B 3
SH AR Y- R G g AR © 2 U LR C N C P AR RETE 2 5K i AR P R h IR 4R
A S SR, HE NP S AR N A CoN DL NP BB EFH AR, SRS 4 N,
PR UE St BN (R 2 AR A R B 35 X AN [RI 3 B 438 N <P (A AR e T BB AT — 8 AR RFVE R
3.2 RIRIMEEE A A AR A B SR B AR AR AR ST

C.N FI P VE N A K & & T W i B S FR 00 R, X R A 4 RN 45 Ff A BRAIL I 15 40 44 25 o 22
PERU ) AR R, AN RIS RS SR E C S REEINR ~ 25501 H¥K T 2 BkEE ok
Y C E VL EL(450—500 mg/g) 7 R IR EAMIAR 25N C SR AEEKED (B S TRE FE ALY C &R
WU e AR SRR A SO A B RE T BRR R . BRI AR AR T VR A K W 2K IR v aa A
KA 2 5 — 2 A BRI, AR B R WG IR BE T EL A R C B el 50 30 % 2 W IR AR S0 AL
R RE S S PR, DR R W3 B SR AN C B R R v T BB A A AR B SR A P BE T
5 CEHRAR MY N P & BAEDZRINEAEE IR LK, SR, BRI B R E Y,
{EA AR F N F i 53R ER A (16.07 mg/g) ' K R HAR ) (1 735 7K - (16.09 mg/g) VMY, H P &
UL T TR I R0 4 R B A B AR W 0 - 29K F (1.1 F1 1.8 mg/g) O, DA T EIR A P A KR
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(1.85 mg/g) ™" RBVF MR AAELFH N P WCECRE B3 2 R B W AR N 3G 0, e A3
T AR E TR E NP S PR, i 5 14 STN STP % it 52 35 IEAH G & AR P AL N
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RS, PR NP RS R A 04 3 IC S RS WK . SRR R AR 2R N A R R A
K, BRI AR SR A AR N SR 25 T 22 5900 DR AR B, P35 DU A v B A AR 2 TR, e 33
JELESE AR E I 25 5N o BTSSR, K 0 45 S o0 2 AR AR A KSR, e B2 i A A I
AV A T |y~ 2 D U RR 5 JIC S P | TV MR R0 5 i S5 T K B IR W KK X — i Rl
A ARy N R R AR R R YR, L N AL B RRAR, (0 S AR T UG R A N
FRELAHERS FOE R AR AU, SR b Ty B 25 e A — 2 R LRI 1 ) S AR A R e P A9 3R 2020 i
s

C NP AL ik LB S W ) PR 85 A8 A B 9 I8 REARFAE o R 2R A ORI B A A
Ko B AR RS0 N P WA R Al B 4, IR € :N O C <P RS I WLAE ) N P ] 803 B LA B 11y
AR AR C N C P (R R HA Bt A R R A S I SR A R IRCR S, AR
R LB A AR A B FRAR T C N L C o P S TR T 4 [ i A AP A % 4 0 1 SF- 357 KSR AE
TH V& BAT L ARG A A S i AR R, FLAEEAE S B FE i R I, = WK P 1 A /K — 8 1 3 e fle e
TH AT 1 AR AR HA BOPRA A s A R 300 PR S B A R K O B BB, ) A AR AR
25 C:NLC P SR i e 2 AR TR S A A SR B (1 3) |, A3 B0 oty A A ol i 394
SR B0 AR AR 25 A KR SRR, (FC A8 30 2o 7 B Gt 2E RO R R Tkl A5
WSS A e ME PR AL SE RS i A 3R 23 L Bl B AR

WAL AP N PG R A FT DA g W PR XA A AR K SR A B RDR B R AR . I N P <14
P AR B2 N BRI N P> 16 B A AR E252 PR AW A AR R N <P 7E AR Rl 2
AR T 14, G A RAE I 2852 N R, X5 TR ST RS BRI — B0 2) o SR 8 P ARAEAR N ity
AUPREE N AR ORIF BRI A IR, HLI A NP RSSO N DA 38 N 35 R A TR 00 20 Ay Ty, i —
AWV AR BA R AT N P OSSR SR T LU AR E PR BE T, S H SO Ty A LS A O B 2 &
3.3 A RAE IR E SRS SN TR R

Y- LA R O RIS R TR PR T AT 20 L3R I KT B A )
BEFRARDL , A8 S V15 552 4345 L LU 9] DAZE RS 1 B A BRI N AR [ A A R A o3 i b 2 1 355
G X RS LR B T TR K T O TR A AR - e R R S B R
e, BEMIE A - S R GERIFR AR . ARSI AT Al WL, 20 A WA A8 FR A8 B B3R o 3 i AR 19 S0 A R 0y
AR 4, R4 N P HEAARYS B A A K R T AR R A Wl R B Ay R A
WF9E 158500 A MRIR IS R FEAAT & L A5 IR B i) 03] , 3 A 358 A8 AR REAS 18 1o 52 iy + 3857
S BEREEE N ) A AR B A b, S e ) A AR RS i ' [ B BE T B0 U R LA AN ] A 85T O R 50 i
B, TR R R AR AU B BRI T N RO BEE AKX 0 S AR PR W B A BB R R, DR AR Y
IR A RARHS

=W B, LIRS R AR A TR FE TR A AR SCVEAS 28, DO AR i N & e NP 5 8
N :PZAAAER BRI IEAR GG R (32 3) o RUPAZFARIM 1 (9 N B HERRE SO HAS 252 B9 N < P X253 7%
NI R N P AR B ] XUBDHESE 2 5 b WA NP 5 1 NP RS AR OG

http ; //www.ecologica.cn



114 SRl A IR A A [ R ) O AR B S A AR S A A TR AR AR 4809

KR, Fan ED YN MY RENS B + 2 00 TR AR, 455 T A T A B K SRS Lt
K 5 RRAE Ry T P RO S (A R B8 b, 3z WA mT RE X P55 Ak =R B, 2Bk
WY, B AR A S T MR S B Z A FE B VI OCHR (R 3) o BREREAE W 5 52 M 1381 STN 55 SAN( 5 STP
KEANRE) , [FIBSRZ00 FHR AR ZE B IR FRAE , (R B % 1498 N5 12 (4055 W) 5 oA X6 - 498 2 o AR it B 1)
f2f b L AR 2 R, 25 M AR - 3 R Ge Al bR A 5 O HLA A R E
3.4 SRR RS RRAE B A 2 R AT

AR SRR IE R A 2 A S (0 S, s e 1 A 3k ] 1Bl B 35 28 A 1y A FHURT A= AR IR0 118 2515 3 g A
JECS AR A AR AR AR A N AR /N BB S B L X PR BT AR AL 3E B R T (R 5, YRR A 4 4
Fh R4 FI AR, BV AR 2 A8 B0 IR BT P RE S AR LR 9 1B 8 A K LT S R G H I T BRI 3
i 27 AR X S A S N AR BT R B, BN S AN, 20 AR A 3R 40 KAk st e i P RE A
W, SRS R E S LR ¢ TR N R, BRI AR C BEMCRREE , X 5% R
IKAZEEOS R AEAR), TIPS IR ARX T N R e AR S s I N SR N AR TR S U
A AR BRG], MRS EFREE P BINERMERT N, X GRS FLAYE2EA5 T X vy o
R F 5 NARPERF T 45 R —B, B > R IT 38 11, M A 70 45 i R BT rp AR 7 0 S B 2 B R ST 1Y 97 43 R
RSN = A E . ABIFGTIR & B, 3 R B S B B aE B R AR C NP N E R B, B
FERGR AR ZE T 5904 H 45800 C N P I NER MRS S B sm B B (BRI i N ZA6) UL P PN Ak Bl 3%
e H 55 RS L AR S AR, AT RE R T EE R I B 22 EE M a AR A - IR R SRR P R A B
KZREEY], e, AW FE s ARG % 43 04 PR AR I ok 5 -, RVl o 2 o 50 M T A P I o2 ) 2 AR
RBARFFRCAF I A KRS

[ A S50 13 C N L C:P B NP YN FRbE BRI, HA B R B Z M GH B 25 (C:P B
A8 o T AARERE DG A ROR R R At P AKCE 2 C:P B FHRE, WEA D E R T 11
P 25K (B 2) APAEY) C P FeuE e T8, R I AR AR IR 38 A B ER0R S P MISOKF J7 1 2 A il
FRpLE], P RWIERENS T N R R E KR P R OARE 5wl e LA BAar g 11, T 28 R
PSRRI AR, C N 5 NP R Tomp ARl b BRI S50 C N 5 NP AR ML d 59 , B B 4
Ry S5 EBURAY 3K AT B R 3 A v T S AR O B AR S B AR AR K2 PR, N R A4 7K SR AL
RAFEA R S X I I S R I T VR A AR S R G AL B S N R AR TS R T RETE A
PEAS T 23053 FF R AN [ HL AR JRy s S iR 55 43 43 B RN R 404 A A 52

BB AR R B3R5 BB T L PR R i TR 25 X S 48 R g A SR — 00
T TH A T30 IR I A O M A AR S AR L Al AR AR AR, BV % 40 A 265 R %) 15 1
T 5 AR AT REAERE AR PERCAR AR R WL AL 3500, A 18R 95 40 Fa e (A SR, LA AE vy L3 1 e
T3, AR AR AT i T R PR Y EE B A

4 it

I 7R DT v S E A A A ARSI A A SR R R R A 3 4% SR 00 e P B SR N T R AR
HIBEAE 100 LI A H 357 70 W38 T 10° L AORE D 35 A 38 C - P SEMABOKR T -4 € :N NP f
FAAGUE ; RN, B R 7 (L2 K A R 22 S e — e B2 R W) 1 ) P AR A5 A B 2R R AR R R 3R 0
3 PSR L2 T4k b s 0 2P AR AR A2 2 7 A% 1 4 NRR A (HH SR 2335 i S Rl A ) A DL, L R i R
B IR AR E M 5 IR BE A XA AR IR 0 B A2 LU M 2 3 L SR A W] e B 1 e o
MR LS R AR BESS RSN, N (P (C - P A NRS MRS 9, T C =N NP H Y AR P T S D35 5 LA
PRINESE AL 2R Y L PRI B R A ke I, ) 2 ARATS RE AR B8 1 AR RS . =iV Tl RO 1Y
AR R SR AL, TR A2 U BE RS A5 28 ikt 2 7 A SR 19 B0 T A% R, KW T3 T B Ak

http ; //www.ecologica.cn



4810 JAE = 43 4

) -1 S DB IR AL AR AR, AR N5 T B8 220G TE

5% 3Lk ( References) :

(1]

(2]

[3]

[4]
[5]

(6]

(7]

[8]

(9]

[10]

[11]

[12]

[13]

[14]
[15]

[16]
[17]
[18]
[19]
[20]
[21]
[22]
[23]
[24]

[25]

[26]
[27]

[28]
[29]

Yuan X Z, Zhang Y W, Liu H, Xiong S, Li B, Deng W. The littoral zone in the Three Gorges Reservoir, China; challenges and opportunities.
Environmental Science and Pollution Research, 2013, 20(10) ; 7092-7102.

Zhang M, Chen F Q, Wu Y, Ma Y R, Guan S P, Huang Y W. Characteristics of the soil seed bank of planted and natural restored draw-down
zones in the Three Gorges Reservoir Region. Ecological Engineering, 2017, 103, 127-133.

BEORTE, RERTE, SRETE, XIME, SR, BIRAE. SR DK I BE X 7R A BB S b 0 08 S R R L. AR AR S, 2015,
39(4): 416-432.

FRUT. WX I + I B URAAE 20, oK - DRFidi Al 2008, 28(1) : 46-49.

Wang T, Wei H, Ma W C, Zhou C, Chen H C, Li R, Li S. Response of Taxodium distichum to winter submergence in the water-level-fluctuating
zone of the Three Gorges Reservoir region. Journal of Freshwater Ecology, 2019, 34(1) . 1-17.

FLYESE, EWesE, FUnT, XL, SRR, XK, %P SIRFEXIA AT 4 Fholit B R P 00 A S AR AR, AR, 2020,
40(13) . 4493-4506.

Yang F, Liu W W, Wang J, Liao L, Wang Y. Riparian vegetation's responses to the new hydrological regimes from the Three Gorges Project: clues
to revegetation in reservoir water-level-fluctuation zone. Acta Ecologica Sinica, 2012, 32(2) . 89-98.

W, RWIEE SEiIl, E 5, AR, SRR DO SF AR 0 Y A B . A=A, 2009, 29(7) ¢ 3685-3691.

XUz U, XNIESE:. =k 23 3 DR A1 T A P RS AR, DU AR R 24) . FAARIERR, 2005, 27(5) : 661-663.

Zhang J H, LiM X, Xu L., Zhu J X, Dai G H, He N P. C :N :P stoichiometry in terrestrial ecosystems in China. Science of the Total Environment,
2021, 795, 148849.

Elser J J, Bracken M E S, Cleland E E, Gruner D S, Harpole W S, Hillebrand H, Ngai J T, Seabloom E W, Shurin J B, Smith J E. Global
analysis of nitrogen and phosphorus limitation of primary producers in freshwater, marine and terrestrial ecosystems. Ecology Letters, 2007, 10
(12) : 1135-1142.

M, PIESR, Jrf o, A RS v AR RO B, I A5 2441, 2021, 45(7) : 682-713.

Heuck C, Spohn M. Carbon, nitrogen and phosphorus net mineralization in organic horizons of temperate forests: stoichiometry and relations to
organic matter quality. Biogeochemistry, 2016, 131(1/2): 229-242.

Song Z L, Liu HY, Zhao F J, Xu C Y. Ecological stoichiometry of N :P.Si in China's grasslands. Plant and Soil, 2014, 380(1/2) : 165-179.
Hu M J, Pefiuelas J, Sardans J, Sun Z G, Wilson B J, Huang J F, Zhu Q L, Tong C. Stoichiometry patterns of plant organ N and P in coastal
herbaceous wetlands along the East China Sea: implications for biogeochemical niche. Plant and Soil, 2018, 431(1/2) . 273-288.

Zhang Z S, Song X L, Lu X G, Xue Z S. Ecological stoichiometry of carbon, nitrogen, and phosphorus in estuarine wetland soils: influences of
vegelation coverage, plant communities, geomorphology, and seawalls. Journal of Soils and Sediments, 2013, 13(6) : 1043-1051.

FYEAy, RISIE, G, AN, SRR TR AR A - S R B A A SR R AR, AR, 2011, 31(23):
7119-7124.

Xing W, Wu H P, Hao B B, Liu G H. Stoichiometric characteristics and responses of submerged macrophytes to eutrophication in lakes along the
middle and lower reaches of the Yangtze River. Ecological Engineering, 2013, 54 16-21.

B, E2E. AR MRAM RIS REN S — IS, R4S, 2010, 34(1) : 2-6.

XUBTHE, hielss, 250, ZR0hE, 2% BI5E. =0RPE DB VA IBAZ - L3 AU AL DAL e, A8 % 4, 2020, 40(9) : 3072-3084.
JEAAE, T, T, TAORE, RPCkR. =k DIPTSR NE S M. A3, 2010, 30(24) : 6726-6733.

TREER, EAAE. SRR DCORR I T R R R IE S IR AR G, RS2k, 2018, 37(12) : 3661-3669.

FITHE, HEHT, SRAUK, ZEM, ARFT, KU, =R XIE AT K AU M RO G A BA R, AR, 2014, 33(12) .
3222-3229.

ZEuk, TR, BB, KRB, B2, FIkER, 26, ki, MEEH , S, R X AR R K A8 470 el i AR AR AR A 1Y
S, AR, 2020, 40(3) : 985-992.

BER, XYM, FRFE, BRE, FHE2E, 280, Sy, S =R K IH IS B 26 50 25 AR K 3G 2 VR 3% SR oA 2R 244R,
2018, 38(23): 8434-8441.

O, AR, 2B e AR IEE XA RO A R K R TROTR S I, Bk, 2016, 25(5) ; 49-59.

Ma S H, He F, Tian D, Zou D T, Yan Z B, Yang Y L, Zhou T C, Huang K Y, Shen H H, Fang J Y. Variations and determinants of carbon
content in plants: a global synthesis. Biogeosciences, 2018, 15(3) : 693-702.

FL AR, i, sk =W DOV AN R KA R B O R ERE 22 5% WIIAALSE, 2012, 24(2) ¢ 206-212.

Gordon E, Meentemeyer R K. Effects of dam operation and land use on stream channel morphology and riparian vegetation. Geomorphology, 2006,

82(3/4) : 412-429.

http ; //www.ecologica.cn



1134 SRl A IR A A [ R ) O AR B S A AR S A A TR AR AR 4811

[30]
[31]

[32]
[33]

[34]

[35]
[36]

[37]
[38]

[39]

[42]
[43]
[44]
[45]
[46]

[47]

[48]

[49]
[50]

[51]

[52]

[53]
[54]

[55]

[56]

[57]
[58]

[59]

PP, W45, wIUER, AR XISLOR. O X R PG YA T SR T A 1 = R . AR, 2019, 39(6) : 2168-2179.
RS RIEIR, BT, ik, B4, W ORRAESE T AR IR i R AR M KOS R I R, AR,
2018, 38(10) ; 3581-3591.

JEE, HEte, T BT GIS 9 WOk FER IR BE I v A A AR . —WRIFIE S48, 2013, 35(3) : 8-10, 20-20.

Sterner R W, Elser J J. Ecological Stoichiometry: The Biology of Elements from Molecules to the Biosphere. Princeton: Princeton University
Press, 2002.

Persson J, Fink P, Goto A, Hood J M, Jonas J, Kato S. To be or not to be what you eat: regulation of stoichiometric homeostasis among autotrophs
and heterotrophs. Oikos, 2010, 119(5); 741-751.

TRAT. g PR X T 78 X EARRAE 5 AR AR TR AT, RYLRIBE IR 5355, 2008, 17(3) : 374-378.

Su X L, Nilsson C, Pilotto F, Liu S P, Shi S H, Zeng B. Soil erosion and deposition in the new shorelines of the Three Gorges Reservoir. Science
of the Total Environment, 2017, 599-600. 1485-1492.

WO, W, RERIEH, S RS SR E K I T T B BRI, [ ARVEIR AR, 2011, 26(7) ; 1236-1244.

Tian H Q, Chen G S, Zhang C, Melillo ] 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(1/3); 139-151.

Tang Z Y, Xu WT, Zhou G Y, Bai Y F, Li ] X, Tang X L, Chen D M, Liu Q, Ma W H, Xiong G M, He HL, He NP, Guo Y P, Guo Q, Zhu
JL, Han WX, Hu HF, FangJ Y, Xie Z Q. 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 America, 2018, 115(16) : 4033-4038.
RS, FE, XUPEH, ek, M3k, Rt =Wk DT LI r e B fb. K L ORFFAE, 2016, 30(3) : 190-195.

DK, B, FEE, HTEF, SR =W XTSI (Tavodium distichum ) SR ( Salix matsudana) N THIX 1 IEE IR TR
FIRE . LA, 2016, 36(20) : 6431-6444.

EZR, T ot ASREMARTR I ED T FRHE. £, 2008, 28(8) : 3937-3947.

SRAPRE, BB, BRI, XVBeRE. b R R A A ST SRR SY . 3SR, 2016, 53(5) : 1160-1169.

3, MR, E36E, Hi, kil Z2on, BIBGT, RAeUK. WG B /Nl e AU A AT RRIE A 28 (B 43 k. A,
2015, 52(6) ; 1336-1344.

XA, R, skimile, oA, X600, $IEZE, BRAFEE, JRLAE, (] SERH. S TEARE I A A TR L3-Sl 2 25 Ak 24 1 R AIE.
HEZS2ER, 2019, 39(24) : 9152-9161.

Reich P B, Oleksyn J. Global patterns of plant leaf N and P in relation to temperature and latitude. Proceedings of the National Academy of Sciences
of the United States of America, 2004, 101(30) ; 11001-11006.

Sistla S A, Schimel J P. Stoichiometric flexibility as a regulator of carbon and nutrient cycling in terrestrial ecosystems under change. New
Phytologist, 2012, 196(1) ; 68-78.

Wright TJ, Reich P B, Westoby M, Ackerly D D, Baruch Z, Bongers F, Cavender-Bares J, Chapin T, Cornelissen J H C, Diemer M, Flexas J,
Garnier E, Groom P K, Gulias J, Hikosaka K, Lamont B B, Lee T, Lee W, Lusk C, Midgley J J, Navas M L, Niinemets U, Oleksyn J, Osada
N, Poorter H, Poot P, Prior L, Pyankov V I, Roumet C, Thomas S C, Tjoelker M G, Veneklaas E J, Villar R. The worldwide leaf economics
spectrum. Nature, 2004, 428(6985) ; 821-827.

Rl 205, BRI, ML SRR IX R IREFROCR M ARERT Y. 1R, 2005, 42(3) : 473-478.

BERDY, TS0, TRARIE, DRIGEHS, AR, s DUBE, L o 2 e bl SRR B2 S A2 T i 2R AR . R A 25244, 2014, 38(10) .
1041-1052.

2ot REWREA, XSpni, WSSR, BECHT. SRR S AR AR =k 2R DO TS K A T OPUAUR T O A3, 2013, 33(11) ;
3362-3369.

Aerts R, Chapin III F S. The mineral nutrition of wild plants revisited: a re-evaluation of processes and patterns. Advances in Ecological Research,
1999, 30. 1-67.

SR, XSO, BRI, W, WP, B ML NARYERHIE. JVEAEY, 2019, 39(05) : 701-712.

Elser J J, Fagan W F, Denno R F, Dobberfuhl D R, Folarin A, Huberty A, Interlandi S, Kilham S S, Mccauley E, Schulz K L, Siemann E H,
Sterner R W. Nutritional constraints in terrestrial and freshwater food webs. Nature, 2000, 408(6812) : 578-580.

Fan H B, WuJ P, Liu WF, Yuan Y H, Hu L, Cai Q K. Linkages of plant and soil C :N :P stoichiometry and their relationships to forest growth in
subtropical plantations. Plant and Soil, 2015, 392(1/2) . 127-138.

Yu Q, Chen Q S, Elser J J, He N P, Wu H H, Zhang G M, Wu J G, Bai Y I, Han X G. Linking stoichiometric homoeostasis with ecosystem
structure,, functioning and stability. Ecology Letters, 2010, 13(11): 1390-1399.

FIRR, BB YR AR AT XA R T R L. FOL AR, 2013, 30(6) @ 927-934.

B, ZERE, AEDOK, Tk, DR BT B Wha XK AR 524 LHERFRCR S m. A0, 2015, 35(23)
7763-7773.

JBEEE. PSRRI AL A T A S ERE R [ D] deat: PEREBA T I, 2009.

http ; //www.ecologica.cn



