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Soil Nutrient Responses to Artificial Restoration and
Natural Recovery in Loess Hilly Region

XIE Jing' > ZHENG Xuediang' > ZHU Qingke' > WANG Jing' > KUANG Gao-ming' *
(1. Key Laboratory for Soil and Water Conservation & Desertification Combating of Ministry of Education Beijing
100083  China; 2. Soil and Water Conservation Academy Beijing Forestry University ~Beijing 100083  China)

Abstract: To evaluate the impacts of different revegetation methods on soil nutrients this study combined laboratory
analyses with field surveys in two watersheds: one subjected to artificial restoration ( AR) and the other to natural re—
covery ( NR) . The results show that after 11 years of restoration the soils in the AR watershed were more acidified
than those in the NR watershed. In the soil of 0—60 cm total N total P and total K contents in the AR watershed
soils were higher than those in NR watershed soils with greater coefficients of variation. In contrast the NR water—
shed accumulated more soil organic carbon of both heavy and light fractions in the same soil layers. The contents of
light fraction soil organic carbon differed most between the surface soils of the two recovery methods while much less
in the lower soil layers. The coefficients of variation of the organic carbons fraction in the soils of the AR watershed
were higher than those of the NR watershed soils. The results indicate that the processes of artificial restoration and
natural recovery accumulate soil N P K and organic carbon in different ways.

Keywords: artificial restoration; natural recovery; soil nutrient; soil fraction organic carbon

2

o

1
120114043 120114104
D« 7 “ ”(2011BAD38B06)
(1987—) ( ) o E-mail: xiejinghjfu@ gmail. com,
(1956—) ( ) o E-mail: zhu-

qingke@ sohu. como



36

32

34

o 1999

6-8

940

1.1

(107°38757" —108°32°49"E  36° 33~ 33"—37° 24 27"

N) e} SN
o 93.4 km 79. 89
km 3791.5 km’
o 7.8 C
483.4 mm 7—9
50% ~ 80%
83 ~136 d.

8.83 x 10* hm’.
( Populus simonii) . ( Quercus liaotungensis)
( Pinus tabulaeformis) . ( Prunus armniacal)

( Caragana Korshinskii) . ( Hippo—

phae rhamnoides) o ( Compositae)

( Gramineae) . ( Leguminosae)
( Artemisia sacrorum) . ( Artemisia giraldit) .

( Stipa bungeana) . ( Lespedezadavurica)

1.2
e 0 3.5
km? 1999
o 3. O km2
1999 2003
o 11 a
8
9
o 17
o 3
20 m x20 m
7 cm 0—10 ecm 10—30
cm 30—60 cm 5 o
0—60 cm
! 17
51 765
51
2 mm o
1.3
Gregorich Ellert
SGS( ) 0

1.82 g/ml  Nal

HC10,—H,S0,



37

pH

NaOH 0

SPSS 17.0 o
o Excel o

13
(1 N 3
10—30 cm e
6
o 3 Y
3 o
10—30 cm
10—30 cm

o

TEEH S E/(g kg THEEESR/(g kg
0 0.2 0.4 0.6 0.8 1.0

19 20 21 22 23 24 )
—_—

g 0—10 E
g 10—30 g 10_30—"__'_
i} il
& 30—60 o 30—60
L
LS RE(g - ke) + HpH{E
7.50 7,‘75 8.q0

o1 2 3 4 5
0—10— 0_10—_'—»—#

+ E & BE/em
I
=
+ B & E/em

I
=
I
-
H
3>
&
&

p—
p
p

2.2



38 32
10—30 cm N
17
cm
0—10 0.11 0.10 2 ° 2
/ 10
- 10—30 0.38 0.09
(gke™) 30—60 0.19 0.14 o
) 0—10 0.25 0.46
- 10—30 0.30 0.35
(g-ke™) 30—60 0.13 0.22 .
/ 0—10 0.07 0.03
- 10—30 0.10 0.04
(gke™) 30—60 0.03 0.05
0—10 0.02 0.01
pH 10—30 0.02 0.01
30—60 0.02 0.01
2.3 3
BEHAPENES R (g ke BHPTENES R (g ke
o 5 10 15 20 25 30 0]00 150 200 250
§ 20 § 20
B i
I 49 K 401
+ H
60 60l
TR EA A LS R/ (g - ke?) R R A LR (g ke
5 10 15 20 25 30 0.5 1.0 1.5 2.0
0 : . : : . . 0 ; - — -
- 5 //'ﬂ
) =
® %
B 40 o 4ol —o— A TH i
H + —o- HAH
60 60l




2 39
18
> > >pH
3
(2)
o 1
2.4
2o 20 o
2
3% ~6%
o 3
(3) 11a .
’ 1
2 J. 2010 30
(9) :24752483.
cm 2 . J .
0—10 7.58 0.01 2009 28(4):622-628.
" " 1030 4.31 0.03 3
(gke™) 30—60 1.72 0.03 J. 2011 20( 1)
0—10 5.12 0.00 91-96.
(oo ke ) " 1030 2.91 0.00 4
&8 30—60 2.52 0.00 J. 2011 26
0—10 2.54 0.01 (2):2225.
o] " 1030 4.30 0.03 5 : \
(g-ke™) 30—60 1.70 0.03 J. 2007 43(1) : 102406.
0—10 3.86 0.24 6
» " 10—30 11.38 0.15 I
(grke™) 30—60 1.91 0.06 2010 19( 4) : 857-863.
7
J .
3 2010 25( 6) : 990-000.
(1) 11a ( 46 )



46 32
2 12
J. 2004 35(3):177479. J.
3 2004 25(1) :46-50.
J. 2010( 10) : 29-31. 13 .
4 J. 2003 17(3) :239-243.
J . 2008 27 14
(1):9699. J. 2007
5 21(6) : 643-649.
J. 2008 27(6) : 64-66. 15 .
6 J. 2006 32(8) :126114264.
J. 2007 21(1): 16 M .
193496. 1998.
7 17 .
J . 2006 28 I 2006 27(6) : 1522.
(1):13 7. 18
8 J .
J. 2007(2) : 30-33.
2010 28( 1) :255-260. 19
9 . I 2005 19
J . 2002 28(5) : 601-608. (2):142446.
10 20 N
J . J. : 2010.
2008 34(2) :265276. 21
11 J. : 2004.
J . 2005 22 .
31(8) :10524057. J. 2006 22(7) :238-242.
( 39 ) J. 2011 20(2) : 76—
8 84.
I 2004 19 14
(2):183489. ( Robinia pseudoacacia)
9 J . 2007 27(3):909917
] . 2008 28(3):946- 15
954. J . 2007 27(4):
10 . 13974403.
J . 2007 27(2) :604-612. 16
11 J .
J . 2011 20 2007 27(5) :16734683.
(2):253261. 17 Paul S Veldkamp E Flessa H. Soil organic carbon in
12 Greorich E G Ellert B H. Light fraction and macroorgan— density fractions of tropical soils under forest-pasture-sec—
ic matter in mineral soils M //Carter M R ed. Soil ondary forest land use changes J . Eur. J. Soil Sei.
Sampling and Methods of Analysis. Canadian Society of 2008 59(2) :359371.
Soil Science. Boca Raton: Lewis Publishers Division of 18
CRC Press 1993:397405. J.
13 2010 27(4) :20-24.



