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Fig. 1  The location of sampling sites in Beibei
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Fig. 2 Root/shoot ratios of six flooding-tolerant plants
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Table 1 Parameters of the root characteristics of 6 flooding-tolerant plants
ENGEEL R %2 R E Root KR E Root

Different species

Root weight density(mg ¢cm ~3

)

length density (¢m em - surface area density (em® em %)

) M Cynodon dactylon 1.205 + 0.433b

LT
Alternanthera philoxeroides

4k Triarrhena sacchariflora

2.598 + 0.743ab
1.507 + 0.217b

A=W L Hemarthria compressa 1.754 + 0.444b
Z ¥ Cyperus rotundus 1.124 + 0.266b

B ¥ Arundinella anomala 3.843 + 0.867a

1.729 + 0.202bc 0.244 = 0.050bc
2.274 + 0.333b 0.387 = 0.060b
4.299 + 0.618a 0.578 = 0.079a
2.478 = 0.085b 0.373 = 0.029b
0.815 + 0.133¢ 0.168 = 0.029¢
4.129 + 0.267a 0.664 = 0.086a

T R/l — 3 R Rl R 22 7 5 2 (p < 0. 05) Note: Different letters in the same column indicate significant differences(p <0. 05)
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Fig. 3 Relationship between parameters of roots characteristics
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Fig. 4 Soil erosion rates of six plants
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Fig. 5  Anti-erodibility enhancement coefficients of six plants
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Table 2 Regression equations between soil anti-erodibility enhancement coefficient and characteristics (root surface area

density and root length density) of roots in different sizes (p < 0.01)

RRA% £, 15 RSAD 2 il g [o] 11 77 £, 15 RLD 2 Al ) [s] 11 77

Diameter class of roots Regression equation between E_ and RSAD Regression equation between E_and RLD
D < 0.5 mm y = 0.409x + 0.888 (r = 0.773) y = 0.021x + 0.884 (r = 0.793)
0.5mm < D <1 mm y = 0.574x + 0.894 (r = 0.719) y = 0.128x + 0.893 (r = 0.719)
Imm < D < 1.5 mm y = 0.748x + 0.899 (r = 0.670) y = 0.286x + 0.899 (r = 0.673)
.5mm < D <2 mm y = 1.331x + 0.897 (r = 0.562) y = 0.725x + 0.897 (r = 0.568)
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ROOT FEATURES OF SEVERAL FLOODING-TOLERANT PLANTS AND THEIR
ROLES IN ENHANCING ANTI-ERODIBILITY OF THE SOIL IN THREE
GORGES RESERVOIR REGION

Xu Shaojun  Zeng Bo" Lei Shutong Su Xiaolei
(Key Laboratory of Eco-environments in Three Gorges Reservoir Region, Ministry of Education, Chongqing Key Laboratory of Plant Ecology and
Resources Research in Three Gorges Reservoir Region, School of Life Science, Southwest University, Chongqing 400715, China)

Abstract To investigate characteristics of the root systems of the plants comprising the vegetation in the water-
level-fluctuation-zone of the Three Gorges Reservoir Region and their influence on the anti-erodibility of soil, 6
flooding-tolerant plants, i. e. Cynodon dactylon (L) Pers. , Aliernanthera philoxeroides ( Mart) Griseb, Triarrhena
sacchariflora Nakai, Hemarthria compressa (L. {. ) R. Br. , Cyperus rotundus L. , and Arundinella anomala Steud,
were selected and investigated in the experiment. Root-soil core samplers ( Eijkelkamp agrisearch equipment model
15.01) were used to take samples from the fields for analysis, a modified hydraulic flume device was applied to an-
alyze the soil samples for water erosion rate and thereafter obtain anti-erodibility enhancement coefficients of root
systems of the 6 plants. Root analysis system ( WinRHIZO Pro. 2004c) was used to characterize the root systems.
It was found that Alternanthera philoxeroides ( Mart) Griseb, Triarrhena sacchariflora ( Maxim. ) Nakai, Cyperus ro-
tundus L. , and Cynodon dactylon (L. ) Pers. had higher mean root/shoot ratio, while Arundinella anomala Steud.
and T sacchariflora had larger root length density (RLD) and root surface area density (RSAD). Soils containing
roots exhibited smaller soil erosion rate obviously. A. philoxeroides, T. sacchariflora and A. anomala had signifi-
cantly higher anti-erodibility enhancement coefficient (E,) than the other three plants, with E, presenting good lin-
ear relationship with RLD and RSAD. As to roots of different sizes, roots with D < 2 mm were closely related with

soil anti-erodibility, and their RLD and RSAD showed good linear relationship with E_. This relation got weaker as
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the root diameter increased it was demonstrated that all six plants enhanced soil anti-erodibility significantly, in
which A. philoxeroides, T. sacchariflora and A. anomala showed much better effect. It is concluded that RLD and
RSAD are good indexes to characterize soil anti-erodibility, especially RLD and RSAD of roots with D < 2 mm or
D < 0.5 mm.

Key words The water-level-fluctuation-zone; Three Gorges Reservoir Region; Flooding-tolerant plants; Soil

anti-erodibility ; Root length density; Root surface area density



