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Effects of riparian vegetation on soil organic carbon and
total nitrogen distribution
— a case study of Wenyu River, Beijing

GUO Er-Hui'?, SUN Ran-Hao', CHEN Li-Ding', WANG Zhao-Ming'?, XIAO Jun'?, SHI Peng'*

(1. State Key Laboratory of Urban and Regional Ecology; Research Center for Eco-Environmental Sciences, Chinese Academy of
Sciences, Beijing 100085, China; 2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract Riparian ecosystem is an ecological ecotone that occurs between river and terrestrial ecosystems. Riparian ecosystems
are normally sensitive and vulnerable ecological niches. There are vast changes in riparian vegetation systems due to human
disturbances of river systems. Thus this study analyzed the effects of 7 riparian vegetation systems on the contents and spatial
distributions of soil organic carbon and total nitrogen in Wenyu River in Beijing. The results showed that riparian vegetation mainly
affected soil organic carbon and total nitrogen in the surface soil layer, especially in the 0~5 c¢m soil layer, with relatively minimal
effect on below the 5 cm soil layer. The impact of vegetation on the content and distribution of soil total nitrogen and organic carbon
was significant. While soil total nitrogen and organic carbon decreased with increasing soil depth, vertical variations among the 7
vegetation systems were different. The rate of decrease in soil organic carbon and total nitrogen with soil depth was significantly
higher under natural grasslands, abandoned farmlands and forests than under farmland ecosystems. In the 0~30 cm soil profile, the
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average content of soil organic carbon was highest under Populus simonii forestland (9.54 g-kg "), followed by natural grassland
(9.33 g'kg™), pear orchard (9.18 g-kg™"), Rhus typhina forestland (8.89 g-kg™"), abandoned farmlands (7.91 g-kg™"), corn field (7.22
g'kg ") and then soybean field (7.17 g'kg '). Also the average soil total nitrogen was highest under natural grassland (1.30 g'kg "),
followed by P. simonii forestland (0.91 g-kg "), pear orchard (0.90 g-kg "), R. typhina forestland (0.83 g-kg "), abandoned farmlands
(0.80 g'kg "), corn field (0.72 g-kg ') and then soybean field (0.70 g-kg ™).

Key words Riparian ecosystem, Vegetation system, Human disturbance, Soil organic carbon, Soil total nitrogen
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Table 1 General features of the sampling sites in this study
. Number of Longitude . . .
Vegetation type plots and latitude Altitude (m) Descriptions of experimental plots
9 40°0.612'N 24 0.7 m s 98%, 1 The
Soybean field 116°37.120'E coverage of soybean field is 98%, soybean plant average height is 0.7 m. No
fertilizer. The field was ploughed and harrowed once each year.
7 40°1. 690'N 24 98% s (NH4HCOs) 1 The
Corn field 116°34. 052'E coverage of corn field is 98%. NHsHCO; was used in the field. The field was
ploughed and harrowed once each year.
8 40°4.274'N 15 2.5 m, 10.5 cm, 0.65, 900  hm?
Pear orchard 116°30.889'E R 2
Pear average height is 2.5 m, crown density is 0.65, and average DBH is 10.5 cm.
Planting density of pear is 900 plants:hm 2. Cow and chicken manures were ap-
plied in field. Peanuts and sweet potato were planted under pear. The field was
artificially weeded twice each year.
6 40°6.125'N 20 7 R 7.5 m, 0.70,
Ff?- typ?in(ai\ 116°29.191'E 12.5 cm, 2000 hm?, (Digitaria sanguinalis)
orestlan
(Setaria viridis) (Amaranthus hybridus) R. typhina
forestland converted from an abandoned 7-year-old cropland. R. typhina average
height is 7.5 m, crown density is 0.70, average DBH is 12.5 cm. Planting density
of R. typhina is 2 000 plantshm™. The grasses under R. typhina are Digitaria
sanguinalis, Setaria viridis and Amaranthus hybridus.
6 40°5.431'N 22 7 s 11.5 m, 0.85,
P. simonii 116°29. 129'E 13.5 cm, 3000 -hm? (Eleusine indica)
forestland . . - . "
(Artemisia scoparia) (A. lavandulifolia) P. simonii forestland
converted from an abandoned 7-year-old cropland. P. simonii average height is
11.5 m, crown density is 0.85, and average DBH is 13.5 cm. Planting density of P.
simonii is 3 000 plants-hm’z. The grasses under P. simonii are Eleusine indica,
Artemisia scoparia and A. lavandulifolia.
7 40°5.246'N 30 7~8 s 96%, (Salsola collina)
Abandoned farmland 116°29.122'E (A. scoparia) (D. sanguinalis) (E. indica) (Tribulus
terrestris) The grassland converted from an abandoned 7 or 8-year-old crop-
land. The coverage is 96%, and the dominant species of grass are Salsola collina,
A. scoparia, D. sanguinalis, E. indica, and Tribulus terrestris.
7 39°56.186'N 24 98%, (D. sanguinalis) (Chenopodium
Natural grassland 116°38.430'E glaucum) (A. hybridus) (S. viridis) (Kochia scoparia)

The coverage is 98%, and the dominant species of grass are D. sanguinalis,
Chenopodium glaucum, A. hybridus, S. viridis, and Kochia scoparia.
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Table 2  Effects of riparian vegetation types on the content and distribution of soil organic carbon gkg™
Soil profile depth (cm)
Vegetation type Plots number 0~5 5~10 10~20 20~30
Soybean field 9 7.59£1.57aA 7.59+1.30abA 7.63+1.22cA 5.88+1.75bB
Corn field 7 8.12£1.73aA 8.08+2.00abA 7.32+1.37cA 5.34+0.82abB
Pear orchard 8 12.60+2.79bA 11.15£1.99cA 8.01+1.10cB 4.98+1.15abC
R. typhina forestland 6 14.03+2.99bcA 8.84+0.61abcB 7.11+1.19bcBC 5.58+1.14abC
P. simonii forestland 6 18.24+6.83cA 8.99+2.27abcB 6.52+0.75bcBC 4.424+0.54aC
Abandoned farmland 7 14.90+3.70bcA 6.80+1.26aB 5.65+1.53bBC 4.27+0.89aC
Natural grassland 7 17.60+4.42cA 9.95+5.20bcB 4.41£2.11aC 5.36+2.06abC

s Different capital letters in
the same line indicate significant difference among different soil profile depth at 0.05 level; Different lowercase letters in the same column indicate
significant difference among different land use types at 0.05 level. The same below.

, 0~5 cm 5~10 cm ,
) 0~5 cm 5~10 cm
, 1.77 2.19 2.03 1.59
> 5~10 cm
, (211 10~20 cm 10~20 cm  20~30 cm
[13] , , 5~10 cm
, 20~30 cm ( 2
0~5cm 5~10cm 10~20 cm
, (221 , 0~5 cm  5~10
> cm B
[25]
) s 0~5
R cm 5~10cm 10~20 cm
[23]
s 0~5cm  5~10cm s (3l
[15]
, ) 3 (
, )
[24]
2.2 )
[26-27]
R 0~30 cm
(9.54 gkg™h (9.33
, , gkg (9.18 gkg™) (8.89



10 1319
g'kg™) (791 gkgh (7.22 3 , ,
-1 -1 28
gkg™) (7.17 g'kg ') 5 :
, 0~20 cm , 20~30
b cm b
7 0~30 cm
0~20 cm
, 0~20 cm ,
s 0~5cm  5~10cm
2.3 , 5~10 cm 0~5 cm ,
0~30 cm
0~5 cm (130 gkg™) 091 gkg™) (0.90
, gkg™h 0.83 gkg™h (0.80
-1 -1 -1
g'kg ) (0.72 gkg ) (0.70 g'kg )
, 0~5 cm
s 5~10cm 10~20cm  20~30 cm
0~5 cm ( 3 20~30 cm , 7
, 0~5 cm 3.09 ,
g'kg_l, 6 , « [32-33]
[29]
[30-31] [34]
0~5 cm ,
#3 AEHARE#HLEMNTIELA =ML HHFERNTME
Table 3  Effects of riparian vegetation types on the content and distribution of soil total nitrogen gkg !
Depth of soil layer (cm)
Vegetation type Plots number 0~5 5~10 10~20 20~30
Soybean field 9 0.73+0.12aA 0.73+0.12aA 0.75+0.14bcA 0.57+0.16aB
Corn field 7 0.79+0.17aA 0.78+0.17aA 0.73+0.13bcAB 0.57+0.09aB
Pear orchard 8 1.22+0.25bA 1.07+0.20bcA 0.77+0.08cB 0.54+0.11aC
R. typhina forestland 6 1.15+0.14bA 0.85+0.04abB 0.72+0.10bcC 0.59+0.10aD
P. simonii forestland 6 1.50+0.49bA 0.92+0.24abB 0.71+0.09bcBC 0.52+0.06aC
Abandoned farmland 7 1.32+0.23bA 0.76+0.12aB 0.63+0.12bBC 0.49+0.05aC
Natural grassland 7 3.0940.56cA 1.23+0.41cB 0.40+0.18aC 0.49+0.18aC
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