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Vegetation dynamics of Triarrhena sacchariflora and Carex sp. community ecotone and
determining factors in Lake Dongting: A case study in the Beizhouzi lake-shore
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Abstract: In recent years, the vegetation distribution decreased significantly in Lake Dongting due to global change and intensive
human disturbance, and has induced significant concerning about the decrement of service functions. In order to reveal the vegeta-
tion dynamics and its dominant influencing factors of Triarrhena sacchariflora and Carex sp. community ecotone, we took Beizhouzi
lake-shore as an example, and investigated the vegetation characteristics and soil environmental characteristics in the ecotone of T.
sacchariflora and Carex sp. community in the Lake Dongting based on belt sampling method and indoor measurement. The results
showed that: soil moisture decreased significantly along with increment of elevation. Total carbon, total nitrogen, total phosphorus
and pH had significant difference between these belts, while conductivity and total potassium displayed similar patterns. Vegetation
species richness and diversity index decreased firstly and then increased along with elevation. Biomass of T. sacchariflora increased
significantly along with elevation, while biomass of Carex sp. community exhibited increase firstly, followed by decrease with eleva-
tion. Canonical correlation analysis showed that soil moisture was significantly correlated with both biomass accumulation of T. sac-
chariflora and Carex sp., and vegetation species richness and diversity, indicating that soil moisture is the key dominant factor in-

fluencing vegetation dynamics in this ecotone.
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Fig. 1 Soil physical characteristics of different belts in the Beizhouzi lake-shore
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Tab. 1 Soil chemistry characteristics of different belts in the Beizhouzi lake-shore

Tl SR/ % WA/ % R/ %o SOHR/ %
1 4.01 £1.25% 0.33 £0.09* 0.36 +0.01% 4.66 +0.15*
2 2.33 £0.14" 0.19+0.01° 0.33 +0.01° 4.96 +0.23°
3 3.48 +0.22% 0.27 £0.01* 0.38 £0.01% 4.94 +0.20°
4 4.47 +0.56" 0.34 +£0.04* 0.41 £0.01* 4.85 +0.14*
5 2.80 £0.33% 0.22 +0.03" 0.36 +0.01" 4.82 +0.08"
6 3.69 +0.23% 0.30 +0.01* 0.39 +0.01% 4.98 +0.10°
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Fig. 2 Species richness, Shannon-Wiener index(a) and above ground biomass (fresh) (b)

of different belts in the Beizhouzi lake-shore
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Tab. 2 Results of canonical correlation analysis

0 7 R L A A SRR SR AR
JE R A8 JE R AR
1 2 3 1 2 3
YRl -0.767  0.162 0.155  HHE&KE 0.742 -0.016 0.165
Shannon-Wiener & i -0.536  0.128 0.262 Bk -0.065 0.464 0.180
PGk -0.315 0.050 0.414 sy -0.052 -0.123  -0.140
HRAYE 0.366  0.457 -0.174  pH{H 0.067 -0.070 -0.263
g% 0.411 0.201  -0.137
BA 0.028 0.281  -0.045
SR 0.074 0.283  -0.095
(R 2.578  0.479 0.310 AR (R 2.578 0.479 0.310
BT IR 0.720  0.854 0.941 Rtk 0.720 0.854 0.941
HARVFE G R AL 0.849*  0.569 0.487 UL AR 0.849 " 0.569 0.487

* N W EAIK, P <0.05.
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Fig. 3 Regression analysis of vegetation characteristics and soil moisture

TR IDNSE £ FE I, W e b, T I 25 o R O 18, K 3 JR 3 1 P 320 , 0 B0t B 2 394 0m. i o,
7] 5 2212 1] A2 SR A A R = B R SRR AR (L — A T R . B 25 R 3 ) 95% LIE L
TS A RIS T R 38 0/, S AR T A A 40 0 9 2k A K TR 0 =5 3 e 2 A, R Ik, B 75 3K
R 5 O, AR BOR AN , 2 AN RS B . 5 — O T R MR R Hk, A
HITE 0 ~ 10 em 2, X R 4R B 2R AR T AR 1) 2 s R A

TEAKIFSE 25 0 A gy 98 5 K e B4 S BB U T8 A, 338 3 5 7 i 3 At (G 0 S )
EHE K XA AR ST SE M AR A L R 1 Sk ki 2, & RS2 Bk T4 ™ &, ik
A LR A5 K, LA K S ) R X 45, SO 2 K R A A 22 ) — s B ok, B G A 4 R A MG s KRS ©
) 5 A A, T RS R TR B K B , R A Y B B, R 5 B R [V PR
TE R A K. B R B R K e R R LR £ (ER R (R o K R T S AR R
6] , A BT822 I AE — 5 (K 239 FRL AL, BRI T 50 B 0 B0 T & (B A ME R RE T W S 88 Ty ™) R e
TEARTITT AR A 0k B K 43k (0 U/ T 48

ST Y, B K A A A S R 3K TR S R B TR R 3 25 A Al v 7 T 4
F ek v e e A 0 K RS R TSl A i O R B 5 RV A . =ik TRRB AT LK, TR
AR K SR T W, AL YA e T 0 S ()R BE A 434 1, 5 8030 9 3 b AP I 1) Y805 T 2 38
R AN 1) 900 (RS, PN b SR 2 Fg N0 sl ol 5 | A T 3 b 2 S D RE A T A DRI, 25 2R
R 2 I P4 A 5K 3L 24 29 m AR T AR KIS 2, I AT I B A A SR, X S B JE 436 b
FEASTIRE I TR U T RO, 4R — ST AR Rl (12 2 00 T ok YRR £ 7 B 4 ) ) A
3, TP ST 24 K A S, BI7 LR 9 B0 e B K R AR, Q3 DX A M6 S0 S, 8 B 42 85 3 e
I = VAR 5 =W NG e {00 ST A Y U A % | M RV LB

45 50



1026 J. Lake Sci. (#1:84+%),2015,27(6)

4 %3k

[ 1] DaiSB, Yang SL, Zhu J. The role of Lake Dongting in regulating the sediment budget of the Yangtze River. Hydrology and
Earth System Sciences, 2005, 9. 692-698.

(2] R, B0 . =0 TR X ] B 191 5 e 48 G Fr 5 ). Al A RAR 5T, 2008 ,29 (6 ) :684-687.

(3] Z= g KT, WO AT, T R i A 20 B DX R A3 434 Al BARAERH 5T ,2010,31(3) :347-351.

(4] 5 820k, R, = 0 AR A 15 V8 0T J2 39 7K T i A (2000 — 2010 4R ) (1 2 ma. #3AF°%, 2014 ,26
(1) :3745.DOI 10. 18307/2014.0105.

[5] B4, 22m%, 8 R =Wk TR B KON 2 WK% 1 5 0 A Jey B AR FIBIL . AR ,2012,24(2) : 178-184.
DOI 10. 18307/2012. 0202.

(6] WKZE, 3 M, Eve. KITARY S SRR 2011 BB RITH AR, 2011 :144-168.
hse. BURA AL JEAT Bl bt 1990 :43 45,

[ 8 ] Smith TJ, Ann MF, Ginger TR et al. Dynamics of mangrove-marsh ecotones in subtropical coastal wetlands; fire, sea-level
rise, and water levels. Fire Ecology, 2013, 9(1) : 66-77.

[ 9] Janssens IA, Freibauer A, Ciais P et al. Europe’s terrestrial biosphere absorbs 7 to 12% of European anthropogenic CO,
emissions. Science, 2003, 300(5625) ; 1538-1542.

[10] Miller DL, Smeins FE, Webb JW et al. Mid-Texas, coastal marsh vegetation pattern and dynamics as influenced by envi-
ronmental stress and snow goose herbivory. Wetlands, 2005, 25(3) : 648-658.

[11] RIFHT, LR CIRAEAE. AR 3RS S AT ST 0t . A2 354k, 2007 ,27(7) :3032-3042.

[12]  F g, skeonk, B PRk SE. o 1 5 DX A B A v 45 4 5 S0 B A A 28 AR 40 A 7K b AR Hp T 3, 2012, 32(2)
100-104.

[13] Norman SP, Taylor AH. Pine forest expansion along a forest-meadow ecotone in northeastern California, USA. Forest Ecol-
ogy and Management , 2005, 215, 51-68.

[14] Kochy M, Wilson SD. Variation in nitrogen deposition and available soil nitrogen in a forest-grassland ecotone in Canada.
Landscape Ecology, 2005, 20 191-202.

[15] Wasson K, Woolfolk A. Salt marsh-upland ecotones in central California; vulnerability to invasions and anthropogenic
stressors. Wetlands, 2011, 31 389402.

[16] Z= 1, TAM 5 ARSF. VLK RE S i A S s ) 23 S e el TR 4441 ,2013,29(6) :121-128.

(171 XDGks. AL HT 5 BT RlR. ALt i bR b ik, 1996.

[18] Xiao HL. Climate change in relation to soil organic matter. Soil and Environmental Sciences, 1999, 8(4) ; 300-304.

[19] Toogood SE, Joyce CB, Waite S. Response of floodplain grassland plant communities to altered water regimes. Plant Ecolo-
gy, 2008, 197 . 285-298.

[20] Harper KA, Danby RK, De Fields DL et al. Tree spatial pattern within the forest-tundra ecotone: a comparison of sites
across Canada. Canada Journal of Forest Research, 2011, 41 479-489.

[21] Chen XS, Li X, Xie YH et al. Combined influence of hydrological gradient and edaphicfactors on the distribution of mac-
rophyte communitiesin Lake Dongting wetlands, China. Wetlands Ecology and Management, 2015 ,23:481-490.

[22] AR LA, P HES. KA LB/ IE A SR R FIEREE RS B 2B, 0 A 25224, 2001,12(1) 17,

23] Peters DPC, Gosz JR, Pockman WT et al. Integrating patch and boundary dynamics to understand and predict biotic tran-

sitions at multiple scales. Landscape Ecology, 2006, 21:19-33.

[24] Pezeshki SR. Wetland plant response to soil flooding. Environmental and Experimental Botany, 2001, 46 . 299-312.

[25] Chen XS, Deng ZM, Xie YH et al. Demography of Carex brevicuspis ( Cyperaceae) rhizome populations: a wetland sedge
that produces both elongated and shortened rhizomes. Nordic Journal of Botany, 2014, 32. 251-256.

[26] WEET KR, 2 ISR ARIRE W) T IR E RO R SR IR 7. i YA 25241 ,2014,25(3) 745751

[27] LiF, Qin XY, Xie YH et al. Physiological mechanisms for plant distribution pattern: responses to flooding and drought in
three wetland plants from Lake Dongting. Liminology, 2013, 14.71-76.

(28] & B, UPKK, 2 0ESE. 1989 — 2011 4F AR 2 ) 330 ot 38 1T ARVAE A B JHG 5 K 67 0 1o A9 06 2R I ZE 2523
2013,22(11) :1484-1492.

[29] %% o, Sl 90 A 2R A5 7K S8 53 9 2R T 2 80 3 b A 25K AL Y. #9A 1 27, 2013,25 (3 ) :330-334. DOI
10. 18307,2013. 0303.



