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Table 1  The information on samples and main communities

Time( year) Num. of Num. of Num. of Community types
points samples Aver. species
0 2 10 -
3~ 6 9 10 14 +
15~ 18 3 10 17 + + +
20~ 21 2 10 21 + + +
25 2 10 14
3, 10
40~ 45 15 ( ) + +
Shrub 3, grass 10
> 50 2 3 15 ( )

(@)) - Artemisia scoparia; (2) - Leypedeza daurica; (3) - Leymus secalinus; (4) - Stipa bungeana; (5) -
Artemisia sacrorum var. incana mattf ; (6) - Cleistogenes squarrosa; ( 7) - Bothriochloa ischaemun; ( 8) - Hippophae rham2
noides; (9) - Ziziphusjujuba var. spinocsa; (10) - Stipa grandis; (11) - Artemisia giralii; (12) - Quer cus wutaishanica; (13)

- (Caragana purdomi; ( 14) - Ostryopsisdavidiana; (15) - Spiraea trilobata; (16) - Lonicera higpida; (17)

- Syringa pekinensis
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(Artemisia sacrorum) [13]

20

0.9801,0.7620 0.984 1)

3.2
, 0~ 60 cm ( 3), ,
) , R 20
3 , >
, > > > > >
3.3
0~ 60 cm s
: ( 1~ 6) 0~20cm 20~ 40
40~ 60 cm 94.6% 149.1% , 0~ 20 cm 20~ 40
40~ 60 cm 30. 6%  47. 7%, 20 , 70. 6%
96.6%, 50 , s 2 199. 1%
380. 8% )
, 0~ 20cm 20~ 40
2

Table 2 The characteristics of species diversity and changes in different stages of natural succession

Time ( year) Species diversity Species abundance Species evenn ess Turnover rate of species
0 - - - -
3~ 6 1.427 1.411 0.317 13.33
15~ 18 2.005 1. 633 0. 46 16. 67
20~ 21 1.976 1.733 0.437 18. 00
25 1.711 1.400 0. 380 16. 50
40~ 45 1. 640 1. 400 0. 364 15.75

50 1.553 1. 400 0. 345 -
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3 0~ 60 cm
Table 3  Soil nutrient changes in soil layer of 0- 60 cm with the succession of vegetation
oM TN TP AN AP AK
Time ( year) (g/kg) (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg)
0 7.299 0.428 0.563 26. 833 0.990 59. 890
3~ 6 5.341 0.390 0. 542 23.152 0.728 49.394
15~ 18 4.847 0.388 0.505 18. 478 0.478 67.262
20~ 21 5.897 0.473 0. 505 23.698 0.482 46. 452
25 6.739 0.447 0.534 28. 005 0. 605 58. 625
40~ 45 9.150 0.559 0.502 33.180 0. 669 63.975
50 14.713 0.901 0.551 66. 688 0.947 114. 930
CcvV 0. 441 0.353 0. 047 0.515 0.293 0. 348

OM- Organic matter; TM- Total nitrogen; TP- Total phosphorus; AN- Available nitrogen; AP- Available phosphorus; AK- Available potassi2

um; CV- Coefficient of variability. T he same below.
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Table4  Correlations of changes in nutrients during the succession of vegetation

Item OM TN TP AN AP AK
oM 1. 000 0.999 - 1.000 0.997 1. 000 - 0.999
™ 0.995 1. 000 0.998 - 0.993 - 0.999 0.998
TP 0.511 0.470 1. 000 0.998 1. 000 - 0.999
AN 0.991 0.991 0.563 1. 000 - 0.998 0.997
AP 0.670 0.614 0.936 0. 684 1.000 0.999
AK 0.954 0.953 0.501 0.952 0.673 1. 000

; ; :a=0.05 , r=0.7545;a=0.01 , r=0.8745
The left hand trian gle shows coefficient of correlation; theright hand triangle shows partial coefficient of correlation; the threshold values for coeff2

cient of correlation are: when a= 0.05, r= 0.754 5; a= 0.01, r= 0.874 5.
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Spontaneous succession and its impact on soil nutrient on abandoned farmland
in the northern edge of the forest zone on the Loess Plateau
WEN Zhon@2ming"’, JIAO Feng’, HE Xiac2hui’, JIAO Jw2ying’
( 1. School of Geography, Beijing Normal University, Beijing 100875, China; 2. the Institute of
Soil and Water Conservation, CAS and MWR, and Northwest Sc2 Tech University of
Agriculture and Forestry, Yangling 712100, China)

Abstract: Soil is crucial to vegetation restoration. Understanding the process of community succession and its
impact on soil nutrients will provide important implications for the acceleration of community succession by hu2
man intervention. On the Loess Plateau, vegetation restoration is the focus of environment improvement yet lit2
tle work has been done on the restoration of natural vegetation and how to accelerate this process. In this
study, the changes in vegetation community and their impact on soil nutrients in abandoned farmlands on the
northern edge of the forest zone on the Loess Plateau were studied. In general, the community succession was
of a community succession in the forest zone. However, the artemisia and gramineal grasses were different and
did not follow the order of a typical succession. The species diversity, abundance and evenness increased from
the early stage of succession and reached the highest values after about 20 years, then decreased to a relatively
constant level. The rate of species replacement changed in the same way. Soil analysis of nutrient changes ind2
cated that the period with high rate of species replacement coincided with the period when soil nutrient depletion
was in equilibrium with soil nutrient accumulation, indicating transitional characteristics in this period. T his
may have implications for human intervention in accelerating community succession. The study also demonstra2
ted that soil nutrients responded to the process of community succession in the following order: available nitro2
gen> soil organic matter> total nitrogen> available potassium> available phosphorus> total phosphorus. Dur2
ing the restoration, nutrients, especially the soil organic matter, total nitrogen and available nitrogen and po2
tassium, concentrated in the surface layer. This may be explained by the high correlations among these four
kinds of nutrients. Although total phosphorus and available phosphorus also showed a high correlation with
each other, they showed low relativity with the other four kinds of nutrients, and changed little during the res2
toration process, especially the total phosphorus. These differences must be taken into account when attemp2
ting to accelerate natural succession by human intervention.

Key words: natural restoration of vegetation; soil nutrients; human intervention



