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Abstract: The littoral zone of the Three Gorges Reservoir (TGR) , a water level fluctuation zone with 348.93 km’, has
gradually formed a special ecosystem with a few dominant species due to the water transfer mechanism of long-term flooding
in winter and drought in summer. However little is known about the effect of plant community evolution on ecological

function of the littoral zone of TGR. Therefore, this study aims to reveal the characteristics of nutrient utilization and their
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adaptation to the ecological environment of dominant species in the water level fluctuation zone of TGR. Based on field
investigation, we selected four representative species of plants that widely distributed in littoral zone of TGR, including
Cynodon dactylon, Bidens tripartite , Abutilon theophrasti and Xanthium sibiricum, and collected their root, stems and leaf
respectively in 11 sampling sections along the Yangize River and three main tributaries. Then, total carbon (C), total
nitrogen (N) , total phosphorus (P), potassium ( K) contents and stoichiometric ratio of all samples were analyzed and
calculated to explore the nutrition distribution mechanism of the dominant plants in the littoral zone, and their spatial
variation characteristics in different habitats. The results showed that; 1) compared with the plants in the terrestrial
ecosystem and the natural wetland ecosystem, the four dominant species in the littoral zone of TGR had the lower C
contents, C/N, C/P and C/K ratio, but the higher N, P and K contents. It indicated that the plants were featured with
lower carbon sequestration and nutrient utilization efficiency but high nutrient accumulation and growth rate. Meanwhile,
such stoichiometric characteristics of the four selected plants were closer to the wetland ecosystem, but deviated from the
terrestrial. 2) There were some differences in nutrient contents and stoichiometric characteristics among the four selected
plants. Particularly, the contents of N, P and K of Cynodon dactylon were much lower than those of the other three species
of plants, while its C/N, C/P and C/K were comparatively high, demonstrating that Cynodon dactylon, as the most widely
distributed plant species in the littoral zone of TGR, had the characteristics of low nutrient demand and high nutrient
utilization efficiency. In addition, the variation coefficients of measurement parameters in Cynodon dactylon were lower than
those in other three plants, represented Cynodon dactylon having a strong homeostasis to adapt to habitats change. These
adaptive characteristics might result in Cynodon dactylon becoming the most widely distributed dominant species around the
littoral zone of the TGR. 3) The four dominant species of plant had the similar nutrient allocation strategies for different
plant organs, with that the leaves had the comparatively low C contents but the highest contents of N, P and K compared
with roots and stems. As a related result, C/N, C/P as well as C/K in leaves were lower, while the N/P and N/K were
higher compared with roots and stems. The coefficient of variations of the most stoichiometric parameters in leaves was
smaller than that in roots and stems. It revealed that plants under stress environment had the characteristic that priority was
given to improving the stability of nutrient content by reducing the sensitivity of leaves to environmental changes. 4)
Affected by the N limiting of soil, topography and other geographical factors, the spatial variability of nutrient content and
stoichiometric characteristics among different plants was obvious, and the variability of N, C/N as well as N/P were high,
while the variability of C, P, and K were weak. Ecological stoichiometric characteristics of the littoral zone plants of the
TGR had obvious variability and particularity, would play an important driving force for the succession of plant communities

and the evolution of ecosystem functions.

Key Words: littoral zone; herbaceous plants; ecological stoichiometry; spatial pattern; adaptive mechanism
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Fig.3 Spatial variations in characteristics of C, N, P and K stoichiometry of in different plant organs in the littoral zone
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AR A SRR, -5 B R ™ A T 23 57

R3 —RREMER(CLM) S iTEEt M FISREXEY C NP K LETEHENH N

Table 3 General linear model (GLM) analysis of effects of site, species, organ and their interactions on C, N, P and K stoichiometry

AT RHIE e Yl wHE R <P Fh FEH <& B LS R <P Fhx s B
Stoichiometry Site Species Organ SiteXSpecies SitexOrgan SpeciesxOrgan SiteXSpeciesXOrgan
C 6.8 326" 107.7** 1.6 1.1 247" 1.1
N 42.6™" 67.47" 1237.7 ** 5.5 4.8 44.8"" 33
p 7.2 51.3%" 27.2 ** 2.2 1.2 3.7 1.0
K 6.2 20.5°" 17.5%" 0.5 0.4 1.3 0.2
C/N 7.7 3.9 101.3** 0.8 1.7 1.7 0.4
Cc/p 1.2 13.1°" 7.5 0.4 0.3 0.3 0.2
C/K 0.5 2.6 2.6 0.0 0.1 0.2 0.0
N/P 5.4 6.2 92.1°" 0.9 0.4 2.1 0.4
N/K 0.7 2.8 12.1 0.2 0.1 1.2 0.1
K/P 5.7 0.5 2.4 0.7 0.8 2.1 0.4

* x R I E K P<0.002

FEAr BT L BB RS S A ZRAE AL A B 3% 20 R PR SR A AR K R AR — B0l R , Fh T A0 1 i ik
EFEREE AT YT ARES 5N Y C/N C/P C/K Mg FZUIRER iR HRCR M <R K
HCRABE I, AR KR A B BRI /N C/P K N/PM L ARBFSE vh 4 FRHTE MY C/N .C/P
C/K BT 4 E AR Y AR T — Lo SRR A (3 4) , R ISR AE 4 ELAT MR A 3700 1
BRI 1o B A R 3k 55 2 /NI S 4 S A WA I A A (I 5 85 TR — B8, 5 — 8 AR T R i AR A 1Y)
3 LA — 2 AR ALE 2 Sge B AR B o K B )l (K Bl A IR R 4 ) Mt LA IR /N C/P K& N/
P RFAE , HL R R AT BSR4 52 3 T K ORIV 3 5 40 1 20 1) 24 1k 2 57 ) 5 T, o 0% Rkt 3 4 W SO
AR R

P F N/P N/K K/P BERSRAEAIY)E FERR BRI, 24 N/P<14 HY A K2 E RS, N/P>16 W52 #5 R
1 YR D A (ZERIH ) N/K>2.1 i K/P<3.4 B K B2 R A K0 E BRI 71, 54
753 FhEEHBAE Y A9 N/P (16.3) 1 A BRI B N/P (13.8) 7 A HG , YR FESI B N/P SEH4 R 5.2
(FEFA 1.4—9.4) N/KAUH 1.1( & 2) , FBH = ek 2 I8 v 7 Al 0 A 4K 52 2B I 09 S0 BR ) 3 5 =2 JiF = ek
JE T VAT B VA B R AR I AT 4 R — 2 X e DX I A U LU A A 4 R R, R R
SCRBAR, T A R A X S S B S (G RO ) 22 R 2 22 43 Bt 2R b 38 WA (SR X A 4
N 255 A5 0 A B AR 8 KT (38 3) , IR T s 38 N LA mT R R i A Ak R AR E I BN &
SR, ASHIESE 4 FRIS TSRS N S8 T bl 2R FE Ay (6 4) , BRI ESRAY N SOSeRAT N R
Tl A3 7 BB 7, 33t P R 2 T v R0 3% YA K 3 g A1 8 73— B B 1438 WAL
3.2 SRR DO TE AR A SE T R REAE A ) 22

RIRAEYIA 2 PR S R0 A Bl SR A7 A6 25 5, RS E — e R L S A ) S IO BB 1 ) M A AR
VE R THTE A b A 20 | RERE A — a2 F B R AE T4 V7 M) (0038 S AR AIE AR 9 % B AP AR A Ak 21T
ERMERIL 5 HA 3 FEY AR AR (X 2) . —Jrm, AR R ¢ & am T H MR, RUTHAA
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FAFTU AR R AT SR N WkRe . HE—2Balid RDA 4347 K 4 P3R5 & i St SR
[ EATRE S IR (18] 4) S5 R BoR M0 AR AT 5 H A =P ) AN [ 119 25 () SR AR, HL 52 B A2 Ak 1 52 i)
BUN R 25 R R 30— 3R B S AR IR o0 St i L 32 B S A i S R e 55 , 2B G R P BB DR AR
SRAYARENE . £8 B AR L IR ARG SR e AT ARAE A R A R i f) AL RS ] B S LA
T2 AT R B ZHLH] . DA A RO AR R RIS A A e 2 Z A 52T, n] e i i e A e
FRHNFEBRACAR LS IR R R DE T3 o AR A7 RE ) AIAGHT R A8 3 5 e 308 T A - R AF—A K — B0
fLoeg ok —a,

R4 OHER4MAEY C NP UEHEFTESEMAARELER

Table 4 Comparison of C, N, and P, stoichiometry of four species in this study to previous researches

PRk ¢/ N/ 1% by Sl
Number C/N C/P N/P
. (mg/g) (mg/g) (mg/g) References
of species
¥ LAY 1 Root 4 419.0 7.9 3.7 60.5 126.0 2.4 ABR
Typical herbaceous species = Stem 413.0 7.4 4.1 65.6 111.7 1.9
in the Littoral Zone - Leaf 381.9 25.1 5.0 17.1 82.7 5.2
[ B M) £ Stem 649 - 7.9 1.7 - - 4.6 [37]
Major wetland plants in China M Leaf - 16.07 1.85 - - 8.67
i A A ) R Root 4159 418.2 4.85 0.47 86.2 889.8 10.3 [38]
Terrestrial plants in China 2 Stem 448.3 3.04 0.31 147.5 1446.1 9.8
I Leaf 436.8 14.14 1.11 30.9 393.5 12.7
PRI AL R
Leaves of dominant plant species in 6 414.30 21.14 1.6 20.80 265.20 13.40 [47]

Poyang lake wetland

WL L A b

Plant leaves in Aibi Lake Wetland 20 428.6 20.5 0.9 22.7 512.93 25.7 [48]
Natural Reserve of Xinjiang

PENE RIS VR itk LI

Phragmites australis leaves in 1 363.6 15.8 1.9 23.9 201.4 8.7 [49]
Wowachi wetland

KW A

Herbaceous plant leaf in riparian zone of - 273.5 17.5 43 18.0 69.2 42 [42]
Taihu Lake basin

i B AT R

Leaf in the grassland biomes of China

213 438.0 27.6 1.90 17.9 230.5 15.3 [50-51]

H A A T

Leaf of terrestrial plant species in China

ABRER AR

Leaf of terrestrial plant species 1280 464.0 20.1 1.8 23.8 300.9 13.8 [16-17]
in the globe

753 - 20.2 1.5 - - 16.3 [14]

FHIFRAITEA T B T AN TR 53 BC SR WS RE RS ST BRLAL ) 7 365 N R EE T it LB 34 VR I 45 48 C
EERERAR, AT 2R (£ 2) 4 FEH NP K &R L HATARDUNS , 2 2 B A 2 2%
TEEAIR X5 T AW V8 DR R 00 A S A 3 IO — B G e RO T T AR Y R A AR
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Fig.4 Redundancy analysis of C, N, P, and K stoichiometry of different organs in four species
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