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Abstract Tamarix chinensis, a pioneering native salt-tolerant plant in abandoned coastal saline lands, has high potential as
eco-engineering plant species for re-vegetation and soil quality improvement. However, field experiments on the effectiveness of 7.
chinensis in re-restoration of saline lands along the coastal areas of China have been largely lacking. 7. chinensis was planted in 2005,
2007 and 2009 to assess the effectiveness of plants on vegetation and saline soil restoration in this study. The individual biomass,
sequenced carbon amount, herb species diversity and soil characteristics of 7. chinensis plantations with different planting years and
of adjacent abandoned lands without 7. chinensis were investigated. The results showed that 7. chinensis grew well in the research
area and with increasing individual biomass during the experimentation period. 7. chinensis plantations produced significant eco-

logical benefits which increased plot vegetation carbon density from 4.78 t(C)-hm™ in 3-year plots to 5.56 t(C)-hm™ in 5-year plots

* (2013BAC02B01) (KZCX-YW-359, KZCX-YW-447)
o : (1966—), , s E-mail: xjliu@sjziam.ac.cn
(1984—), s E-mail: fxhcaf@163.com

:2012-11-04 :2013-04-28



1234 2013 21

and then to 6.89 t(C)-hm™ in 7-year plots. On the average, there was only 0.98 t(C)-hm ™ in abandoned lands without 7. chinensis.
Significant soil quality improvement was indicated by lower saltiness and higher organic matter and available N and K in 7. chinensis
plantation lands. Salt content in the 0~10 cm soil layer of abandoned lands was 10.53 g'kg™'. It was 3.35 g'kg™' in the 3-year plots,
1.86 g'kg ™! in the 5-year plots and 5.54 g-kg™" in the 7-year plots with 7. chinensis. Compare with abandoned lands, soil available K
in the 0—5 cm and 5-15 cm soil layer in the 7-year plots respectively increased by 65.59% and 28.90%. In addition, 7. chinensis
played a significant “eco-engineering” role in terms of increasing volume and species of grass during 7. chinensis plant development.
Whereas only 8 grass species existed in the abandoned lands without 7. chinensis, a total of 15 grass species existed in the 7-year plot
with 7. chinensis plantation. However, other important salt-tolerant species decreased in 7. chinensis plots. Colon plants like Aeluro-
pus sinensis and Ixeris polycephala became more dominant than seed plants such as Suaeda salsa after planting 7. chinensis. This
suggested that 7. chinensis plant progressively alleviated salt stress in the coastal environments. The study demonstrated via field
experiments that 7. chinensis was effective in vegetation regeneration, soil enhancement and carbon sequestration in saline lands.
Key words Heavy-saline coastal land, Tamarix chinensis, Carbon density, Biodiversity, Ecological effect
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Fig. 1 Relationship between basal diameter and height of Tamarix chinensis with different planting years
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Table 1 Biomass and its allocation in different parts of Tamarix chinensis with different planting years
3a S5a 7a
Item
Biomass (g) Percent (%) Biomass (g) Percent (%) Biomass (g) Percent (%)
Leaf 77.67+£32.22a 12.13 82.17+46.89a 10.70 124.24+53.82a 12.44
Branch and stem 215.40+61.72a 34.25 329.63+124.47ab 4291 462.09+£202.56b 46.27
Root 338.03+12.05a 53.74 356.32+26.73a 46.39 412.45+£268.16a 41.29
Above ground 293.07+£92.67a 46.59 411.80+167.04ab 53.60 586.34+252.59b 58.70
Whole plant 629.01+105.65a 100.00 768.18+163.80ab 100.00 998.79+367.68b 100.00
Above-ground to under-ground — 87.00 — 116.00 — 142.00
R 3 5 7
(2.81+3.44) thm™ (3.21£1.03) thm™ (3.12£1.09) 2 ,

thm™?  (3.08+1.30) t-hm7>,
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Table 2 Carbon density and its allocation in different parts of Tamarix chinensis communities with different planting years

t(C)-hm™
Planting year Herb Leaf Branch Root Tamarix Community
CK 0.98+1.20a — — — — 0.98
3a 1.12+0.36a 0.46+0.19a 1.27+0.36a 1.97+0.11a 3.65+0.53a 4.78
Sa 1.09+0.38a 0.49+0.28a 1.95+0.73ab 2.02+40.16ab 4.46+0.97ab 5.56
7a 1.08+0.46a 0.73+0.33a 2.73+1.20b 2.34+0.89b 5.81+2.24b 6.89
CK: wasteland without Tamarix chinensis; The same below.
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Fig. 2 Soil salt content and water content of different soil layers in Tamarix chinensis communities with different planting years
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Fig. 3  Organic matter, total N, available P and available K contents in 0—5 cm and 5-10 cm soil layers of Tamarix chinensis com-

munities with different planting years
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Table 3 Life style, regeneration patterns and important values of the herb spices in Tamarix chinensis communities with
different planting years
Important value
Species Latin name Life style Regeneration pattern CK 3a S5a 7a
Heteropappus altaicus Perennial Seed 0 5.3 0 1.4
Imperata cylindrical Perennial R Rhizomes, seed 36.1 21.1 17.7 8.1
Echinochloa crusgali Annual Seed 0 0 1.2 0
Plantago asiatica Biennial s Rhizomes, seed 0 0 0 1
Cirsium setosum Perennial S Rhizomes, seed 0 0 0 1.2
Cynanchum chinense Perennial Seed 0 0 1.8 4.7
Limonium sinense Biennial Seed 1.3 2.7 3.6 0
Setaria viridis Annual Seed 1.8 4.2 11.4 9.3
Tripolium vulgare Biennial Seed 0 0 2.6 0.8
Ixeris polycephala Perennial s Rhizomes, seed 4.0 19.0 20.0 21.3
Phragmites australis Perennial s Rhizomes, seed 6.7 1.9 2.1 4.8
Scorzonera mongolica Perennial s Root sucker, seed 10.7 10.0 102 122
Taraxacum mongolicum Perennial Seed 0 0 0 0.9
Artemisia capillaris Perennial Seed 0 0 0 0.9
Puccinellia tenuiflora Perennial Seed 0 10.3 1.7 1.4
Suaeda salsa Annual Seed 34.8 6.6 3.2 0.7
Aeluropus sinensis Perennial N Rhizomes, seed 13.1 18.8 24.6 31.3
=) Puccinel
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Fig. 4 RDA analysis of species important value and the envi-
ronmental factors in Tamarix chinensis communities 150 cm, >
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