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Soil organic carbon and total nitrogen
as affected by land use types in karst
and non-karst areas of northwest
Guangxi, China

Hongsong Chen,*?* Wei Zhang,?® Kelin Wang®® and Ya Hou®"

Abstract

BACKGROUND: Human migration from the karst area to the non-karst area is an important approach for the restoration of
degraded karst ecosystems. However, the effects of human-induced land-use change on soil properties are still unclear. The
objective of this study was to investigate the effects of land use and parent material on soil organic carbon (SOC) and total
nitrogen (TN) at a depth of 0-15 cm in karst and non-karst areas in southwest China.

RESULTS: In the karst area, SOC and TN under different land uses decreased significantly in the order of secondary forestland >
scrubland and abandoned farmland > farmland, commercial forestland and forage grassland. In the non-karst area, SOCand TN
were the highest in scrubland and grassland, and were significantly higher than those in farmland and commercial forestland.
Because of differences in parent material, SOC and TN were significantly higher in the karst area than those in the non-karst
area.

CONCLUSION: Abandoned farmland had the potential to increase SOC and TN significantly but land reclamation and cultivation
had the opposite effect. SOC and TN were higher but cultivation-induced losses occurred more rapidly in calcareous soils than
in red soils, indicating that more attention is needed for soil productivity and land use management in the karst area.
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INTRODUCTION the local residents, and extensive exposure of basement rocks in
The biogeochemical cycles of carbon and nitrogen in terrestrial  the form of rocky desertification.'® The sloping farmlands are very
ecosystems have received increasing attention worldwide in  small in size, distributed irregularly among exposed rocks and in
recent years, largely because emissions of their oxides into the ~ fissures. Compared with other regions, the mosaic of rock and
atmosphere contribute to global warming." Excluding carbonated ~ soil increases the complexity of topography and the diversity of
rocks, soils represent the largest terrestrial stock of carbon, which ~ Microhabitats in the karst region of southwest China. This kind of

is about twice as large as that in the atmosphere and about three ~ Mosaic may play an important role in the spatial distribution of
times that in vegetation.2~4 Therefore, soil organic carbon (SOC)  SOC and TN due to differences of soil and water loss at different

plays a vital role in soil fertility maintenance, soil function, and sites.'®!” To restore the degraded eco-environment, some of the
soil productivity as well as in the regional and global carbon residents have emigrated since the late 1990s to some nearby
cycle. Measuring the quantity and spatial distribution of SOC is regions with more land resources (non-karst areas), especially in
essential for evaluating soil function and understanding soil carbon ~ Northwest Guangxi of China. Most sloping farmland:s have been
sequestration processes.>>6 Soil total nitrogen (TN) is associated converted into forestland or grassland in the emigrant areas
with SOCand plays a key role in building soil fertility and enhancing
soil productivity.” As for other soil properties, SOC and TN vary |
spatially from within a field to a much larger regional scale, which * Correspondence to: Hongsong Chen, Key Laboratory of Agro-ecological
are influenced by both intrinsic and extrinsic factors.3~10 Parent Processes in Su'btropical Region, Institute ofSubrropicaI Agriculture, Chinese
material, land use, vegetation and topography are major factors /;_Cnizznyb‘zﬁggﬁif:angSha’ Hunan 410125, China.
affecting SOC and TN at the small catchment scale.'’ 14

In the karst region of southwest China, irrational (land a Key Laboratory of Agro-ecological Processes in Subtropical Region, Institute

reclamation and cultivation on steep hillslopes) and intensive of Subtropical Agriculture, Chinese Academy of Sciences, Changsha, Hunan
| . . . . . 410125, China

and use in this extremely fragile geological environment often

results in serious soil loss by water erosion, which finally leads b Huanjiang Observation and Research Station for Karst Ecosystems, Chinese
to a drastic decrease in soil productivity, progressive poverty of Academy of Sciences, Huanjiang, Guangxi 547100, China
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Figure 1. Location of the study area (Guzhou and Kenfu catchments) in Huanjiang County of northwest Guangxi, Southwest China. The distribution of
sampling sites with contour lines at intervals of 25 m in the study area is shown.

and most wastelands have been converted into farmland and
commercial forestland in the immigrant areas. This conversion
of land use may lead to changes in SOC and TN. However, the
effects of land use change on SOC and TN vary due to agro-
ecological differences in different ecosystems and regions. The
conversion of former agricultural land to forestland usually results
in substantial increases in SOC and TN.'*'8-23 However, there
are some exceptions to this pattern due to the difference in the
rates of input and decomposition of plant litter in the forest.'82023
Cultivation and other disturbances can lead to obvious decreases
in SOC and TN. However, this influence may change due to the
difference in agricultural managements.”?* Until now, relatively
little is known about the effect of different land use conversion
induced by human migration on SOC and TN in subtropical
regions. This information is urgently required in order to improve
local land use and ecosystem management in both the immigrant
and emigrant areas of southwest China.

The objectives of this study were (1)to investigate the
differences of SOC and TN under various land use types, and
(2) to discuss the effects of soil parent material on SOC and TN in
karst and non-karst areas in northwest Guangxi, southwest China.

MATERIALS AND METHODS

Study site

Guzhou and Kefu catchments (about 30 km apart) were selected
for the present study in Huanjiang County of northwest Guangxi,
China (Fig. 1). Both sites have a similar climate but have different
soil parent materials. The mean annual temperature is 19 °C, and
the mean annual precipitation is 1389 mm, mostly falling from
May to September. Guzhou catchment (karst area) consists of a
relatively broad depression flanked by steep hills. This catchment
hasanarea of 1.87 km? with an elevationrangingfrom375t0816 m
above sea level, and has 0.17 km? of farmlands mainly located in
the depression. The calcareous soils with pH ranging from 6.3
to 7.9 contain few rock fragments and have been developed
from limestone. They have an average depth of 50-80 cm in the
depression and 10-30 cm on hillslope, respectively.> At the end
of 1996, some residents moved outside to Kenfu catchment (non-
karst area) and a part of the sloping farmlands was abandoned
due to the ‘Grain to Green’ project. However, in late 2002, to
gain economic benefits, Castanea mollissima Bl. and Cajanus cajan
(L.) Millsp. were planted on another part of the sloping farmlands.
At the same time, some farmlands in the depression and on
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hillslopes were converted into forage grassland, and planted
with hybrid Napiergrass Guimu-1 (Pennisetum americanum X
P. purpureum). The dominant indigenous species are Sapium
rotundifolium Hemsl., Bauhinia championii (Benth.) Benth., and
Pyracantha fortuneana (Maxim.) Li in the scrubland lasting for
more than 30 years, and they are Heteropogon contortus (L.) Beauv.
and Carex spp. in the abandoned farmland. In the secondary
forestland lasting for more than 50 years, the dominant species
are Choerospondias axillaries (Roxb.) Burtt et Hill., Sterculia euosma
W.W. Smith, Bauhinia purpureaL.,and Radermacherasinica (Hance)
Hemsl. There are higher plant productivity and more plant litter
input into the soil systems as well as less human disturbance
in secondary forestland than in scrubland. From low to high
elevation, land uses are often farmland and forage grassland,
commercial forestland, abandoned farmland, scrubland and
secondary forestland. Correspondingly, vegetation cover usually
increases from 30-40% in commercial forestland to 80-90%
in scrubland and secondary forestland. In order to analyse the
changes of SOC and TN contents in different elevations, one
southwest-facing hillslope with the same land use (secondary
forestland) was chosen. According to the USDA classification, soil
texture is often silty clay in scrubland and secondary forestland,
silty clay loam in abandoned farmland and farmland, and loam in
commercial forestland.?

Kefu catchment has 2.47 km? of lands with an elevation ranging
from 202 to 396 m above sea level, and about one half being
capable of cultivation with a gradient less than 20°. The red
soils with pH ranging from 3.7 to 6.9 have been developed from
sandy shale and quaternary red earth, and have an average depth
of 60-150 cm. The forest coverage is low, and most land uses
involve scrubland and grassland, except that a small part of
secondary forestland (Pinus massoniana Lamb. and Liquidamber
taiwaniana Hance) is sporadically distributed on hillslopes. These
three land-use types all last for more than 20 years. The dominant
indigenous species are Melia azedarace L., Lespedeza cuneata
(Dum.-Cours.) G. Don., Rhus chinensis Mill., Litsea pungens Hemsl.,
and Rhodomyrtus tomentosa (Ait.) Hassk. in the scrubland, and
Dicranopteris linearis (Burm.) Underw., Imperata cylindrica (Linn.)
Beauv., Arundinella anomala Stend., Paspalum scrobiculatum Linn.,
and Eulalia speciosa (debeaux) kuntze in the barren grassland.
Higher plant productivity and more plant litter input into the
soil systems as well as less human disturbance are observed in
scrubland than in secondary forestland. Since the end of 1996,
when about 400 persons immigrated to this area, most grasslands
and scrublands have been converted gradually (between 1997 and
1998) into farmland and commercial forestland. The farmlands
located in the depressions with a gradient less than 10°, were
mostly planted with Zea mays L., Saccharum officinarum Linn.,
and Dioscorea esculenta (Lour.) Burkill. The fruit trees in the
commercial forestland are Citrus reticulata Blanco cv. Ponkan, Citrus
sinensis Osbeck, and Castanea mollissima Bl. Most farmlands and
commercial forestlands are contour terraced and can effectively
conserve soil and water sources. Vegetation cover is usually high
and ranges from 70 to 90% in the secondary forestland, scrubland,
and grassland. According to the USDA classification, clay content
is low and often changes from 20 to 30%. Soil texture is usually
loam in secondary forestland, scrubland, and barren grassland,
and sandy clam loam in farmland and commercial forestland.

Soil sampling and laboratory analysis
Between December 2005 and January 2006, soils were collected
at a depth of 0-15 cm with 10-15 replications at each sampling

site (20 m x 20 m) in the karst and non-karst areas, respectively.
In the karst area, the secondary forestland, scrubland, abandoned
farmland, farmland, commercial forestland, and forage grassland
were chosen, and the corresponding number of sampling sites
was 14, 12, 34, 47, 19 and 6, respectively. In the non-karst area,
the secondary forestland, scrubland, barren grassland, farmland,
and commercial forestland were chosen, and the corresponding
number of sampling sites was 14, 27, 12, 58 and 66, respectively.
The soil samples were air-dried and passed through 1.0 mm sieves
before determining SOC and TN contents. SOC was measured
by the Walkley-Black wet-chemical oxidation method,?® and TN
was determined with an Element Auto-Analyser (Vario MAX CN;
Elementar, Hanau, Germany).

Data analysis

The main statistical parameters, including data for the mean,
standard deviation (SD), coefficient of variation (CV), and maximum
and minimum values of SOC, TN, and soil carbon/nitrogen (C/N)
ratios at a depth of 0-15cm in karst and non-karst areas were
analysed with SPSS 11.5 for Windows. One-way analysis of variance
(ANOVA) was used to examine the effects of parent material and
land use on SOC and TN. Mean comparisons were made using the
least significant difference (LSD) method at the P < 0.05 level.
According to CV values of SOC and TN in different land uses,
their variation was considered to be as follows: high (CV > 100%),
moderate (10% < CV < 100%), and low (CV < 10%).

RESULTS AND DISCUSSION
The effects of land use on soil organic carbon and total
nitrogen in the karst area
The statistical analyses for SOC and TN contents and soil C/N
ratios at a depth of 0-15 cm under six different land uses in the
karst area (Guzhou catchment) are shown in Table 1. SOC and TN
contents showed a moderate variation in the six different land
uses. They had the highest variation in the secondary forestland
and they varied from 16 to 135 g kg~ (CV = 53%) and from 2 to
15 g kg™ (CV = 54%), respectively. The maximum values for SOC
and TN contents were obtained in the secondary forestland, and
these were 135 and 15 g kg™, respectively. The minimum values
for SOC and TN contents occurred in the commercial forestland,
and these were 7 and 0.4 g kg™', respectively. On average, SOC
and TN contents under different land uses decreased significantly
(P < 0.05) in the order of secondary forestland > scrubland
and abandoned farmland > farmland, commercial forestland, and
forage grassland. This indicated that SOC and TN were highly
related and closely linked to land uses. Yimer et al.?” and Fu et al.’?
also reported similar findings. The secondary forestland had SOC
and TN contents (62 and 7 g kg™', respectively) about twice as
large as those in the scrubland and abandoned farmland, and four
times those in the other three land uses. Zhang et al.'? found that
SOC and TN contents showed an increasing trend from bottom to
top of the hillslope in the same study area. In the present study,
soils were mostly sampled along the southwest-facing hillslope
in the secondary forestland. In the sampling sites with relatively
higher elevation, SOC and TN contents were usually higher (Fig. 2),
due to more plant litter input into the soil systems, less human
disturbance, and lower rates of decomposition.'*'® This resulted
in the highest levels of SOC and TN contents in the secondary
forestland to a great extent.

SOC content was a little higher in the scrubland than that in the
abandoned farmland, but there was no significant difference
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§ ooNe e o (P < 0.05).Chen et al.’® and Fu et al.’® obtained similar results and
'E _ reported that scrubland was more effective in SOC improvement
g a 7@ S B S S than grassland during the process of vegetation restoration in the
o NEl ™ - s 3 loess plateau of China. SOC and TN contents in the abandoned
§ - farmland were about twice as high as those in the farmland.
8 S —~ Zhang etal.'? obtained similar results in the same study area.
f:: 3 ETU, 2 K8 N This indicated that SOC and TN contents could be expected to
£ E = E = A = e = increase significantly after the farmland had been abandoned for
§ g ten years in subtropical karst regions. Many studies have showed
T " _ that the conversion of former agricultural land to forestland or
= ol 8T 8938 9 grassland clearly increases SOC and TN.'*19-22 However, SOC and
3 2| ©©8 ma A TN contents were slightly higher in the farmland than those in the
£ - commercial forestland and forage grassland, but this difference
; . was small (P > 0.05). Chen et al.’® found that land use conversion
° §7m R oRaY 2y alL from farmland to scrubland or grassland was better for SOC
g S5|Y6 5 A= = |2 sequestration than tree plantation with lower residue input in
- - ﬁ the semi-arid loess hilly area of China. Jiang etal.??> reported
g e ow oa S that SOC and TN declined with shorter-time reforestation of land
5 S E § § E E 2 J due to lower soil management and fertiliser input, and increased
£ o after farmland was transformed into orchard land with more
3 —~ % plant residue and fertiliser input in karst regions of southwest
,2 a S8 Ra &8 2 £ China. This suggested that when the farmland is converted into
3 S| ™ ez ¥y oo ko commercial forestland and forage grassland, more mineral fertiliser
8 c 35 and manure should be applied for higher biomass productivity
5 .§ _ %‘ during their early growth period.
g § ch|S 3% 9 5|8 Soil C/N ratios showed a moderate variation in the abandoned
E S = E T g farmland, farmland and commercial forestland, but a low variation
_§ g’ @ in the other three land uses. The effect of change in land use
5 T _ < on soil C/N ratios was not the same as that for SOC and TN
-§ 2 gTG 8 8 /88 3 é (Table 1). On average, soil C/N ratios were the highest in the
© =58 B8 && R 2 scrubland and they were a little higher (P > 0.05) than those in
qu’ - e the secondary forestland, but significantly higher (P < 0.05) than
= . £ those in the other four land uses. Similarly, soil C/N ratios in the
% §7m Ky ‘fkg N X x b ; secondary forestland were not significantly different (P > 0.05)
9 S5l R ¥ flg from those in the farmland, but significantly higher than those
< - 2 for the abandoned farmland, commercial forestland, and forage
% ¢ N ~o o s grassland. Soil C/N ratios had the maximum and minimum values
; G I I % (18 and 5) in the farmland, and their mean values varied little from
§ Z>‘ about 8 to 9 in the six different land uses. Therefore, land use
S 2 i induced by human actions (farmland, commercial forestland and
S ‘é T 5, T r_; 2 forage grassland) may not affect soil C/N ratios in the karst area.
. @ 25T % s5zgs g 3 Similarly, Sainju et al.?% found that C/N ratios were not influenced
9 S g S35 TE £ E g %13 by tillage, cropping systems, and N sources, over a time scale of
'¢:u 5|3 2 § .:-:“Q 5 §‘9 E § ten years. Fu etal.'® reported that C/N ratios did not vary much
with respect to soil depth, vegetation type or hillslope position.
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However, Puget and Lal?® and Yimer et al.3° reported that land use P I R N

and tillage could affect soil C/N ratios. O |d Nagam

The effects of land use on soil organic carbon and total é a i E § 5 E

nitrogen in the non-karst area e

The statistical analyses of SOC and TN contents and soil C/N Eg £l RshH 9

ratios at a depth of 0—15cm under five different land uses in £ 2 |o ©avun

the non-karst area (Kenfu catchment) are shown in Table 2. SOC <

and TN contents as well as soil C/N ratios showed a moderate S 8 S =mig

variation in the five different land uses. SOC and TN contents had S 2|8 ==2R

the highest variation in the secondary forestland and these varied

from 10 to 31 gkg™' (CV = 36%) and from 0.6 to 3gkg™' (CV Sley 2% 9y

= 51%), respectively. This probably resulted from the different 2 1S In0c

rates of plant productivity growth and plant litter inputs as well £ - T T T

as the different rates of litter decomposition at the different S 6 oo m

sampling sites, as suggested by Chen etal.'® and Wei etal.'* E S22 233%

The maximum and minimum values for SOC content occurred in "5 oosaee

the scrubland and economic forestland, respectively. TN content % _

had the maximum value in the scrubland and the minimum g QTm T 5993

value in the farmland and economic forestland. The maximum & Nl e S

values for SOC and TN were eight and six times as high as their L -

minimum values, respectively. On average, SOC and TN contents s S N

were the highest (24 and 2 g kg~’, respectively) in the scrubland E g’ c 7@ R BN I

and barren grassland. However, SOC content was the lowest £ 2= Sle ——9o9°

(14gkg™") in the commercial forestland, and TN content was % T -

the lowest (1 g kg™") in the secondary forestland, farmland, and é = _

commercial forestland. SOC and TN contents in the secondary 5 éF\m m 2w ee

forestland were significantly (P < 0.05) lower than those in 2 2L | ™ mAa A

the scrubland and barren grassland. This probably resulted from é -

less plant litter input and more decomposition in the secondary S _

forestland.'8202331 The small difference of SOC and TN contents g St 2ue% )

between scrubland and barren grassland in the non-karst area was 5 = o > ozzIe T

similar to thatin the karst area. The scrubland and barren grassland 5 - -

had significantly higher SOC and TN contents than the farmland ﬁl e e N o P

and commercial forestland. SOC and TN contents decreased by o SEld 23854 v

35-43% and 25-31%, respectively, after scrubland and grassland 2 moo T A z)

were converted into farmland and commercial forestland over g _ j

a period of about ten years. Similarly, Jiang etal.?? indicated k5 QTG Noegnn 2

that SOC in the farmland is decomposing faster than that in the § NEle vess s

forestland due to cultivation, which leads to further reduction in S . - £

SOC in southwest China. Powers®' found that losses of SOCand TN = 8 - :.:

due to cultivation were rapid, whereas re-accumulation rates were °8"w E c 7@ T G &R S

relatively slow in northeastern Costa Rica. Paul etal.3? reported & c = > o oL E,

that climate had a significant effect on change in soil carbon E g B

(<30 cm) following afforestation of former farmland. SOC could 2N = . ©

be increased substantially in tropical and subtropical regions, g v éTm R =3 ] é

and increased to a lesser extent in continental moist regions, 5 25| ™ ®8AR |2

but there was a slight decrease in the surface soil carbon in 5; - 2

temperate/Mediterranean-type climates. g _ £
Soil C/N ratios had a maximum value (23) in the secondary = €T e iy z

forestland and a minimum value (5) in the commercial forestland. g = % 2 § 5 @ = g

On average, the C/N ratios varied from 11 in the farmland and = T o 2

commercial forestland to 15 in the secondary forestland, which 3 < N © © o

was different from the change of SOC and TN in the same land-use § Zl- s-wnov £

systems. This indicated that land use after reclamation (conversion § %

to farmland and commercial forestland) may not affect soil C/N S 2 -

ratios in the non-karst area. This result was consistent with those S qg’.‘ o '—5 =T %

obtained by Fu et al.'® and Sainju et al.,?® but different from those . Zlzsz oy s 3

reported by Puget and Lal?® and Yimer et al.3° The effect of land P é 282 c=S €38 |%

use on soil C/N ratios in the non-karst area was similar to that in | 5 § £ 35 % 22

the karst area. C il i -
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The effects of soil parent material on soil organic carbon o «

and total nitrogen S8 2 E

The statistical analyses of SOC and TN contents and soil C/N ratios

at depth of 0-15 cm in karst and non-karst areas are shown in " aly @

Table 3. SOC and TN contents showed a moderate variation but % D=

their variability was much higher in the karst area (CV = 72%) c

than in the non-karst area (CV = 35%). This indicated that the % é § ﬁ

distribution of vegetation and landform was more complex and *‘g

the mosaic of rock outcrops and soil would increase the variation g x|l =

. . L s | o ~

in soil properties in the karst area. SOC content ranged from about '% S|~ o

7 to 135gkg~" (27 gkg™' on average) in the karst area, but it a2 v

varied by a smaller amount from about 5to 39 gkg~' (17 gkg™' = P

on average) in the non-karst area. The maximum SOC content in 2 glg o

the karst area was 3.5 times as high as that in the non-karst area. £ = -

TN ranged from about 1 to 15gkg™" (3gkg™' on average) in g

the karst area, but it varied from about 0.5t0 3 gkg™' (1.5g kg™’ g SR 3

on average) in the non-karst area. The maximum TN content in e e I

the karst area was about five times as high as that in the non- :¥:

karst area. On average, SOC and TN contents were significantly é o

(P < 0.05) higher (1.6 and 2.2 times) in the karst area than those 5 a2z~

in the non-karst area. These differences may be attributed to the = 2

difference of parent material in the karst and non-karst areas. E c

Calcareous soils containing higher clay and calcium contents as 'g “8’, C—T ~

well as having plant litter inputs with higher calcium content, E 5|92z 2

often have a higher SOC content compared with red soils.3* Shang = ,—C‘, 2

and Tiessen®* also found that calcareous soils had exceptionally § E

high SOC contents (29-87 g kg™"), and red soils contained half = TN .

as much SOC as calcareous soils in Yucatan. Hudak et al.3® found 93, <2 § N

that SOC and TN were highly influenced by soil texture but were ‘% 2

also influenced by the presence of a woody overstorey in South -

African savanna. Paul etal.3? reported that temporal effects of £ N N

afforestation were particularly important in soils (<30 cm) with e S x: S %

high clay content, and clayey soils had the potential to accumulate a = g

large quantities of carbon in the longer term. Z S
To eliminate the influence of different land uses and plant G S8 E § Q_V

species, scrubland was selected for comparing the difference of '%_ s o, g

SOC and TN contents in the karst and non-karst areas. SOC and § . E

TN contents in calcareous soils were 1.6 and 2.1 times as high B DT@ 3 5|6

as those in red soils, respectively (Table 1 and Table 2). However, é n >l %

for farmland, SOC content was similar (P > 0.05) but TN content S c = j4

was significantly higher (P < 0.05) in the karst area than in the 2 _§ _ ‘g

non-karst areas. SOC and TN contents decreased by 56 and 47% in ,g S| ¢ Tm v © &

the karst area and 36 and 26% in the non-karst area, respectively, § § =2~ < 5

after scrubland had been converted into farmland. This indicated _§ g = E

that land reclamation and cultivation would decrease SOC and TN g 3 . E

contents significantly, and losses of SOC and TN due to cultivation S Tl xul® ®|E

S . ¥ ® |2

would be more rapid in the karst area than those in the non-karst @ = jc, o ™13

area. This more rapid decline of SOC and TN in the karst area g £

may result from the lower plant litter input and higher loss of clay < N S

particles in the soil. 33733 g §7m < S g
Soil C/N ratios were significantly lower in the karst area than g = E N Y|®

those in the non-karst area. They also showed a moderate variation ',% E

but their change was less than that of SOC and TN. The C/N ratios o o R

ranged from 5 to 18 (8 on average) in the karst area and 5 to 23 = Gl i

(12 on average) in the non-karst area, respectively. This indicated %’ 2

that the effects of land use on soil C/N ratios were higher in the § %

non-karst area than those in the karst area. Furthermore, different . _ § w |3

land uses had an important influence on soil C/N ratios, but those 3 1< g Lo § E

induced by human activity (farmland, commercial forestland and 7:5 E é é 3 E TE

forage grassland) did not.
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CONCLUSIONS

SOC and TN contents at a depth of 0-15 cm were highly related
and they were closely linked to land uses both in the karst and
non-karst areas. In the karst area, SOC and TN contents increased
by 100% largely due to more plant litter input after farmland had
been abandoned to grassland for ten years. Land use induced
by human activity (farmland, commercial forestland and forage
grassland) did not affect soil C/N ratios. In the non-karst area, SOC
and TN contents decreased by 35-43% and 25-31% largely due to
lower plant residue input after barren grassland and scrubland had
been convertedinto farmland and commercial forestland forabout
ten years. Land use after reclamation (farmland and commercial
forestland) did not affect soil C/N ratios. It is suggested that more
fertiliser and manure inputs should be applied in the commercial
forestland and farmland for higher soil productivity both in the
karstand non-karst areas. Because of differencesin parent material,
SOC and TN contents in the karst area were 1.6 and 2.2 times as
high as those in the non-karst area, respectively. However, soil C/N
ratios were significantly lower in the karst area than those in the
non-karst area. Losses of SOC and TN induced by land reclamation
and cultivation would be more rapid due to less plant residue input
in the karst area than those in the non-karst area. Such information
is particularly important for land use and ecosystem management
in the immigrant and emigrant areas of southwest China.
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