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Effects of landuse types on restoration of soil quality on karst rocky

deser tif ication region in Guizhou Province
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Abstract: Karst rocky desertification is a process of land degradation processes correlated with vulnerable eco-geology
background and human activities This study was carried out in Ziyun county of Guizhou Province during peridos of 2001
2003, in order to reveal themutual relationships betw een the different land use and management and restoration of il quality
on karst rocky desertification area Soil samples, selected for degree of different landuse types Composited samples consisting
of seventy three subsampleplotsw ere cllected from the top O 20an of il Soil phyical and chanical characteristicsw ere
measured for various landuse types in the research region, including forestland, cropland, fruit orchard, grassland, sloping
cropland, abandoned field and defertification land The il characteristics measured include il texture, il nutritious
elenents and il microbical diversity comparatively. T he investigation of vegetation community w as carried out on the rocky
desertification area and defam ing -reafforestation areaw ith defferent abandoned years, regectively.

Thispaper focuseson the restoration of il quality on the karst rocky desertification area by human disturbances such as
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landuse type and production activity. T here are significant differences in il texture, il fertility and il microbial diversity
for different landuse types In the forestland and grassland, the =il organic matter, total phogphorus and total potassium are
the highest anong the investigated landuse types, they are 2.3 times, 2.1 times, 1.5 times as that of fruit orchard
repectively, and 1.7 tmes, 1.9 times, 1.3 timesof that of sloping cropland regectively. Total nitrogen in grassland is 1. 2
2.8 timesof that of other landuse types, which is the highest anong then. The organic matter in the cropland is just low er
than that in the forestland and grassland In the fruit orchard and forestland, the dominant il microbes are bacteria, w hich
occupy 69. 7% and 73.3% of the total microbes repectively. In grassland, the dominant ones are nitrogen-fixing bacteria,
w hich account to 33.0% of total =il micobes The number of actinomyces in cropland is more than that in grassland,
forestland, fruit orchard, sloping cropland The nutritive elanents and microbial diverstiy in rocky desertification land are
lowest anong all the landuse types The surface il layer sandification is more evident after the reclamation, the more
intensive land utilization, themore serious the destruction on il aggregate structure At the initial stage of developing and
using rocky desertification land, the gpeciesdiversity index, community evenness and dom inance of plant communitiesare 0. 96,
0. 29 and 0. 75 repectively, But after 13 year defam ing-reafforestation, the gecies diversity index and evenness index increase
to 1.92 and 0. 53 regectively, while dominance index decreases to 0.36 The changes of landuse types have the dom inant
influence on secondary vegetation and their il seed banks Therefore, Those results confirmed that the proper biological
measures and the essential engineering measures are effective methods to recover il quality in rocky desertification region of
Guizhou karst mountain

Key words karst rocky desertification; landuse type il quality; restoration
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Table1 Thedistribution and number of plotsunder different landuse type
L anduse type L ocation Geography position L ocation Slope Slope direction N umber of plots
N 25°35'51"
i 17° 23° 9
Forest land Zongdi E106°20' 28" Slope border NW
N 25°34'41"
i 13° 25° 8
Grassland Shuitang E106°18'39" Slope border NW
N 25°34' 20" R R
Orchard Bandang £106°18' 25" M iddle side 15 SE20 10
) \ N 25°34' 41" . . o
Sloping cropland Daying £103°18'39" W aist 22 SE35 15
. N 25°35'51" . R R
A bandoned land Zongdi £106°20' 28" W aist 24 SE23 13
D efertification . . N 25°34'41" . o o
land Sidazhai £103°18'39" W aist 27 NW 34 11
F land H h N 25%39'11" 10° SE17° 7
am’an oucnang E106°14'53" M iddle side
22
; 0. 5molA - - -
; pH ; NHOAC
V ance sl C (Shimazu TOC-500, ) ,Cmic= Fc/0. 45, Fc
CO2C (Biolog)
Biolog GN ,
Shannon H), “H=- Z PilnPi, i (CR)
(s)
, 7 , 1, 5m x
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H'= N ilogN
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3.1
[15, 16]
2 , [17]’ N P
(49/kg) K (159/kg 10 15g/kg)
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Table 2 Effect on il fertility of different landuse type
L anduse tvoe O.M Total N Total P Total K AvN Av-P Av-K (dncolffk )
» (g/kg) (g/kg) (g/kg) (g/kg) (mg/kg) (mg/kg) (mag/kg) g

Forest land 51.62+ 5.37 3.09+ 0.24 0.91+ 0.12  16.86+ 6.35 135.23+ 12.37132.45+ 10.3773.22+ 7.14 47.18% 7.02
Grassland 33.71+ 2.41 3.82+ 0.12 0.66+ 0.11  13.22+ 4.27 103. 34+ 10.54117. 37+ 11.2265. 31+ 6.22 34.83% 5.27
Orchard 22.93+ 1.78 1.70+ 0.04 0.43+ 0.07 11.45+ 2.84 101.57+ 8.35 112. 71+ 9.53 57.84+ 4.31 26.17+ 3.41

. 19.64+ 3.51 1.44+ 0.07 0.34+ 0.05 10.18+ 2.45 78.11+ 6.71 64.18+ 4.56 51.18+ 3.15 15.25+ 2.55
Sloping cropland

15.33+ 1.25 1.35£ 0.11 0.31+ 0.02 12.17+ 3.21 52.22+ 5.43 58.87+ 6.11 46.25+ 3.04 12.36+ 2.33
A bandoned land

e L. 7.24% 0. 22 0.71+ 0.03 0.32+ 0.01 8.22+ 1.52 25.38+ 4.21 36.32+ 3.21 32.43+ 2.12 8.24+ 1.08
Defertification land

Fam land 26.32+ 5.73 2.33+ 0.17 0.43+ 0.03  15.45+ 4.31 121.55+ 9.72 77.34+ 5.24 85.57+ 5.73 29.45+ 3.54
2 , , P K 16.7%  72.9%,
29.3% 61.3% , N N , P K
[20] N P ,
47.18amol/kg 8. 24amol/kg,
82. 5% ,
3.2

( 3), < 0.05mm , 20%
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Table 3 The il texture of land utilization types in different landuse type
M echanical composition of ils(%) Content of water stable aggregates(%) Ratio of
L anduse type aggregate
1 0.05mm 0.05 0.00Imm < 0.00Imm < 0.0Imm 5> mm > 2mm > 0.25mm destruction (%)
Forest land 15.63+ 3.23 64.72+ 5.46 35.22+ 5.12 55.34+ 13.75 28.11+ 0.23 53.72+ 6.33 85.3+ 2.11 15.73f 3.72
Grassland 12.46+ 2.21 57.33%+ 2.15 25.34+ 1.51 61.73+ 2.52 13.24+ 0.51 45.45+ 3.17 78.7+ 3.14 16.54+ 1.03
Orchard 13.52+ 0.67 52.77+ 6.32 22.35+ 1.25 58.72+ 1.37 21.32+ 3.03 32.51+ 2.66 76.5+ 7.22 18.72+ 2.57
. 10.23+ 0.35 61.32+ 3.25 20.57+ 2.33 61.35+ 4.23 2.51+ 0.17 15.43+ 2.78 54.8+ 3.11 36.23+ 1.21
Sloping cropland
9.85+ 1.34 62.97+ 7.17 19.13+ 1.21 66.12+ 7.14 8.63+ 0.26 15.71+ 3.72 52.7+ 6.15 17.64+ 0.26
A bandoned land
L 6.21+ 0.12 73.62+ 4.52 12.34+ 0.32 69.42+ 1.75 2.44+ 0.73 9.73+ 0.51 31.2+ 5.71 45.32+ 3.59
Defertification land
Fam land 10.54+ 1.36 63.22+ 3.11 30.21+ 2.44 57.87+ 4.21 25.56+ 5.47 35.42+ 4.23 78.32+ 3.35 15.42+ 0.52
3 , ) )
> 0. 25mm , ; )
, ) , > 0. 25mm ,
( ), > 0. 25mm
60%,
> > > > > > ,
() , ,
[16,21] 17a
3.3
, C N P [22 24]
) , 4 ,
> > > > > > ,
45.0 1.4 , 69.7% 73.3%,
19.8% 18.6%, 89.5% 91.9% > > > >
> > : > > > > > > : > > >
> > > > > > > > >
, 1.25 1.61 ; 3
1.799 2.97 , , , 1.73 1.62
; , 1.56 1.97 1.79 17.97 (01,
, N . . ( )
[25]
4 > > > > > >
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Table 4 Effect on il microorganisns structure of different landuse type
. L Slopin Abandoned  Defertification
M icroorganisn index Forest land Grassland Orchard ping Pat Fam land
cropland land land
Bacteria(x 103/g) 132.83+ 15.14 94.15+ 7.88  117.52+ 9.72 78.22+ 6.44. 61.53+ 7.12 4.54+ 1.22 82.52+ 6.57
Fungi(x 103/9) 4.61+ 1.21 4.41+ 1.14 2.67+ 0.13 1. 74+ 0.08 1.61+ 0.11 0.0 2.73+£ 0.21
x 107 g;t'nomyces 15.35+ 2.43  20.51% 2.57 10.22+ 3.17 0.37+ 0.05  0.41# 0.03  0.13* 0.01  23.15% 4.32
x 107 /2)'“)('”9 bACIer@ 37 714 5.25 58.75: 7.01 20.85+ 5.41 7.53:2.02 7.32+ 125 127+ 1.05  32.73% 2.53
Total (x 103/g) 190. 50+ 17.17 177.82+ 15.45 160. 26+ 15.34 87.86+ 7.33 70.87+ 7.42 5.94+ 1.03 141. 13+ 10.24
342.52+ 13.58 322. 34+ 16.22 256.35+ 11.27 92.43+ 8.21 67.27+ 5.23 32.71% 1.24  135.45+ 12.12
MB-C (mg/kg)
(s) 93t8.12 80+ 3.54 75+ 3.12 38+ 2. 77 21+ 2.21 4+ 0.11 47+ 3.48
Shannon (H) 7.55+1.04 5.36+ 1.21 3.21+ 1.11 1.35+ 1.02 1.14+ 0.15 0. 24+ 0.02 2.88+ 1.23
MB-C SoilM icrobial Biomass Carbon
3.4
5 , ( ) , 0. 96, 0. 29, 0.75 13a
- + 1 1 ’
[27]
, 17a ( 6 )
5
Table 5 The canmunity succession and diver sity of shelterbelt net work and deser tif ication region
(R) H") @) (©)
Types Years Plant asciations A bundance D iversity Evenness Dom inance
1990 5 0. 96 0.29 0.75
2003 + 11 1.92 0.53 0.36
1980 - 8 2.11 0.38 0.43
2003 + 15 3.68 0.42 0.22
1990 - 0.92 0.25 0.73
2003 - 0.85 0.23 0.71
Ophiorrhiza catoniensis ~ Cyclobalangpsis glauca;  Platycarya longipes  Rapanea neriifolia; Pilea $.;  Koelrulteria minor;

Phamnus davurica;, De-faming and reafforestation area;

Rocky desertification area



3194 25

3.5
, , (7]
() : ()
( ) & :
6
Table 6 The diver sity and evennesand dam inance in different abandoned per iods
(a) (R) H") Q) (©) (%)
A bandonment period A bundance D iversity Evenness Dominance Total cover
1 5 0.82 0.22 0.65 15
5 8 1.21 0.33 0.54 23
10 11 2.71 0.45 0. 47 64
17 21 3.58 0.58 0.35 85
24 23 5.22 0.74 0.32 92
4.1
4.2 13a
) 0.96 0.29 1.92  0.53, 0.75 0.36
4.3 ) ,
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