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Abstract: The phenomenon known as “valley bottom dryness” is common along rivers and their tributaries
in southwest China, where potential annual evaporation is up to 5 times as high as the annual
precipitation. Agricultural activities and fuel harvesting have led to severe degradation in those valleys. To
encourage vegetation recovery, various native and exotic tree and shrub species were introduced to these
areas. This study aims to investigate the impact of the introduced species on composition of the vegetation
and soil seed banks.

The study was carried out at a highly stony land surface of the dry valley of Xiaojiang River,

Dongchuan District in Northern Yunnan. We studied species composition and soil seed bank of three
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communities. Three rehabilitation methods were used: (1) planting with tree species (Leucaena glauca) at
higher density; (2) planting with shrub species (Coriaria sinica) at low density in a savanna liked (grass
dotted with scattered shrub or tree) way; and (3) natural regeneration. Results showed that changes in
standing vegetation and soil seed banks were related to the rehabilitation method used. Many native
species, especially the non-shade tolerant species, were excluded or restrained at the standing vegetation
after rehabilitation with L. glauca. Rehabilitation with L. glauca also reduced the biodiversity index of
the community. In comparison, rehabilitation with C. sinica increased the biodiversity index and many of
the native grass species were able to persist. Soil seed density increased after rehabilitated with L. glauca
and species composition of the seeds shifted from a light-drought tolerant species domination to a shade-
tolerant domination. Rehabilitation with C. sinica reduced seed density in the soil seed bank but had no
effect on species composition comparing to that of the natural regeneration method. The rehabilitated
ecosystem and natural regenerated vegetation showed similarity in that some of the native species are
present in both ecosystems. However, the degree of similarity differed between standing vegetation change
and soil seed bank change.
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Table 1 Species Composition (%) of the soil seed bank and vegetation stand in the debris prone dry valley, SW of China
M1 M2 M3 CK
S.B. V.S. S. B. V.S. S. B. V.S. S. B.

Species name
(n=15) (n=20) (n=15) (n=15) (n=15) (n=15) (n=15)

Agave americana —

Amaranthes spirosus 1.2 0.8
Artemisia codonocephala 23.4 0.2 5.8 — 21.9 0.1 3.8
Arthrazxon jispidus 0.9 3.5 5.8 6.9 4.6
Bidens Bipinnata 0.4 0.1
Cardemine flexuosa 0.2
Carpesium nepalense var. lanatum 0.2 4.4 3.4
Chenopodium album 1.6
Cymbopogon distans 25.6 39.5
Desmodium sinutum 0.5 0.3
Elensine indica 0.4 5.4 2.7
Elsholtzia ciliata 2.3 1.6 3.4
Eriophorum comosum 0.7 8.6 1.3 23.3 0.4
Eulaliopsis binata 0.2 1.6 10.7 8.2 15.8 17.2
Eupatorium adenophorum 6.4 8.2 6.8 16.0
Gnaphalium affine 0.5 0.8 4.9 1.1
Heteropogen contortus 1.8 1.7 61.3 15.5 12.1 24.2 25.2
Incarvillea arguta 0.7 0.1 0.3
Lzeris gracille 0.5 0.2 0.8 0.8 1.1
Lespedeza juncea 9.0 0.3
Neyraudia reynaudiana 1.1
Origanum vulgare 4.8 0.8 2.7 5.7
Ozalis corniculata 9.0 0.3 2.1 0.1 0.6 — 14.9
Oxyria digyna 0.5 0.9 6 0.2
Pennisetum alopecuroides 0.7
Peristrophe japonica 22.8 77.1 1.6 0.6 1.8
Pogonatherum paniceum 0.2
Polygonum capitatum 0.7 2.2 3.4
Rabdosia adenantha 0.2
Robdosia scul poneata 12.6 0.5 0.3 —
Rumex hastatus 0.5 0.2
Senecio chrysanthemoides 1.2
Solanum nigrum 0.9 1.6 0.6
Spodiopogon bambusoides 2.2
Stellaria media 0.3
Themeda triandr var. japonica 0.2 0.8 19.1 0.6 4.1
Campylotropis polyantha 0.2 4.5 .8
Coriaria sinica 1.4 1.9
Dodonea angustifolia 0.3 0.3
Sida acuta 1.2
Sophora davidii
Viburnum cylindricum 0.5 3.7
Zizyphus sativa 0.1
Leucaena glauca 3.7 17.6
Vernicia fordii —
Atylosia scarabaeoides 0.3
Others 2.1 0.1 0.3 0.2
Total (individuals « m~?) 1450 247.2 810 208.3 1217 425.6 291
Numb. of species 27 17 12 21 22 24 12
Shannon-Wiener Shannon-Wiener index 2.4 0.78 1.5 2.19 2.3 1.75 2.1
Pielou Pielou index 0.72 0.28 0.59 0.72 0.75 0.55 0. 85
Biomass of grass layer(g * m—?) 171. 6 133.2 184. 1
M1, 1 Rehabilitation measure 1; M2, 2 Rehabilitation measure 2; M3, 3 Rehabilitation

measure 3; CK, ;S.B. , Seed bank; V.S., Vegetation stand



s 71.5%+ 42.6%  43.6%, 1
s (Artemisia codonocephala) (23. 4%).
(Peristrophe japonica) (22. 8% ) (Robdosia sculponeata) (12. 6% ) ,
C D, 2 s
b b o 1 g b
3 1 s 1.
3.3
’ 9’ (
2), s 2 a7z . 3
3 1 s 9, 3
. , 1 3 a9,
(0.8); 2,3 .
, , 3 s
0.5,
4
( ) ) (2]
s (savanna) o
292~1450 /m°* s savanna . O’Connor &. Pickett
430~4320 /m’ U8l Perez &Santiago (Venezuela)
235~4624 /m?®, 1702 /m?*M%,
, [20] 5000 /m? ,
( 1)0 [E),IT.IS.ZO]c
Granstrom'® (Picea abies) ,
(heathland) s s s
A Y N .’ ( )
[8,10,17 . s ( ) R
3 ) . 2
s s 60% s 3
( 3) s o 1 s
s 2 s (61.3%)
b N 3 ’ 1



(A. codonocephala,24.3%) ,

(P. japonica,23.6%),

N

1459

(R. sculponeata,13.1%) .,

Table 2 Similarity among different vegetation stand and soil seed banks

Vegetation Soil seed bank

M1 M2 M3 M1 M2 M3 CK

M1 — 8/0. 438" 9/0. 45 7/0.33 — — —

Vegetation M2 8/0. 4 — 17/0.79 — 6/0.36 — —

M3 9/0. 4 17/0.79 — — — 12/0.52 —
M1 7/0.33 12/0. 62 19/0. 80 12/0. 62
Soil seed bank M2 — 6/0.36 — 12/0. 62 — 11/0. 64 8/0. 67
M3 — — 12/0.52 19/0. 80 11/0. 64 — 11/0. 64

CK — — — 12/0. 62 8/0. 67 11/0. 64 —

* / Sgrensen ;s M1.M2.M3 1 the same with table 1
b ( 2) o b
B 3 . 2
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