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Abstract: The extireme habitat stressing generated by the Three Gorges Reservoir's impoundment has profoundly altered the
structure and function of vegetation in the water level fluctuation zone. Along the elevation gradient laterally, the habitat of
riparian vegetation exhibited typically spatial heterogeneity. Combined with field investigation and laboratory analysis, this
study revealed the divergence characteristics of community composition, species diversity, and biomass of natural

successional vegetation along elevation gradient in a typical natural recovery water level fluctuation zone of the Three Gorges
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Reservoir. Additionally, the effects of habitat stressing including extreme flooding, soil erosion—sediment deposition, and
soil properties on vegetation spatial distribution pattern were systematically explored with correlation analysis and principal
component analysis. Major obtained findings were as follows: (1) the adaptive vegetation existing in the study area was
primarily herbaceous, consisting of 25 species and 23 genera in 15 families, with Gramineae dominating. But the
phenomenon of single genus, single species, and single superior community, on the other hand, was obvious. Annual and
perennial herbs made up 52% and 48% of the total, respectively. Meanwhile, the former was prone to congregate in the
high—elevation of the water level fluctuation zone, whilst the latter tended to gather in the low—elevation of the water level
fluctuation zone. (2) The species diversity index appeared a positive coupling trend with elevation, with its lowest value
appearing in 145—150m and the maximum value occurring in 160—170m. (3) The riparian vegetation hiomass varied from
199.68¢/m’ to 1211.2g/m’*, showing a significant increment trend with increasing elevation in general. Nevertheless, there
were slight fluctuations in vegetation biomass due to the synergistic effect of compound habitat stressing. (4) The relationship
between vegetation biomass and habitat stressing was identified via the fusion of qualitative and quantitative analysis. The
results illustrated that the differences of inundation duration, emergence time, and inundation intensity derived from
seasonal water level fluctuation by reservoir operation were the dominant factors that influenced the spatial distribution of
vegetation biomass with elevation gradient. Erosion—deposition processes altered soil layer thickness, water holding
capacity, and fertility conditions, all of which had important effects on vegetation development. Soil moisture and nitrogen
the essential soil properties affecting material and energy cycles among vegetation and soil, were restrictive factors for
vegetation growth in the water level fluctuation zone. In summary, the dominant habitat suitability species selection, soil
substrates conservation and vegetation patterns optimization are critical tasks for vegetation restoration and ecological

function reconstruction of the degraded water level fluctuation zone in Three Gorges Reservoir.

Key Words: vegetation succession; habitat stressing; hydrological regime; water level fluctuation zone; Three

Gorges Reservoir
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Fig.2 Changes of water level of the Three Gorges Reservoir and life cycle of vegetation in the water level fluctuation zone
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Table 1 Distribution of species composition and its dominant value with elevation in the studied water level fluctuation zone

T #F & L34 Dominant value
Species Families Genera 145—150 150—155 155—160 160—165 165—170 170—175
AR ﬂEZ!Kﬂ» AR 0.376 0.502 0.196 0.376 0.233 0.116
Cynodon dactylon Gramineae Cynodon
&h . g AR . ﬁﬂ:ﬁ — — 0.014 0.01 0.031 0.128
Xanthium sibiricum Compositae Xanthium
3 R I ;//‘sx;
e e E| |
Polygonum — — 0.176 0.073 — 0.043
e Polygonaceae Polygonum
lapathifolium
e SR ey B B B B o
Humulus scandens Moraceae Humulus '
T PR D 0.017  0.01 — — — 0.011
Cyperus rotundus Cyperaceae Cyperus
K wH LR B B B B .
Polygonum longisetum Polygonaceae Polygonum '
e L ﬂiz’iﬂ- ¢W$E — 0.003 0.015 0.033 0.081 0.044
Hemarthria sibirica Gramineae Hemarthria
¥AE JEIEF TR
Mosla scabra Lamiaceae Mosla o o B 0.023 0.017 0.01
%]J%$ . 7T<z!:ﬂ %]J%$E — — — 0.008 — 0.004
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i ) i B B B e
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T P! T B B oo B
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BEE TR At TR
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L 4kt SR B e B B
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Kyllinga brevifolia Cyperaceae Kyllinga
K ZZF -3 SN
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e TR HE R C wem B B B
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KBk IKBRFE K BRI
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i PEH R HEHE s B B B B
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Table 2 Basic soil physiochemical properties in the studied water level fluctuation zone

T 12 R Rkl Tk Pk AN
Factors Soil layer Minimum Maximum Mean Standard Coefficient
’ deviation of variation
BIKR 0—10cm 0.25 0.52 0.43 0.07 16.62
Soil water content 10—20cm 0.17 0.55 0.42 0.11 27.61
LT 0—10cm 14.85 20.97 17.99 1.47 8.18
Organic matter 10—20cm 10.95 24.01 17.54 4.04 23.05
2 0—10cm 0.92 1.25 1.07 0.08 7.89
Total nitrogen 10—20cm 0.63 1.39 1.04 0.21 20.08
A 0—10cm 59.85 168.35 112.35 35.01 31.16
Available nitrogen 10—20cm 65.1 208.6 112.19 47.85 42.65
X 0—10cm 0.36 0.47 0.41 0.03 0.08
Total phosphorus 10—20cm 0.36 0.46 0.41 0.03 0.07
TR 0—10cm 6.75 27.85 15.69 5.97 0.38
Available phosphorus 10—20cm 7.65 23.85 14.99 6.45 0.43
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Fig.8 The impacts of habitat drivers on vegetation succession
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