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Abstract

Guo X., FuB., Chen L., Ma K., Li Y.: Land usc cffcets on soil properties in a hilly arca, Northern
China. Ekologia (Bratislava), Vol. 23, No. 1, 1-13, 2004,

The rational use of land in the hilly arcas of China has become an urgent task for the Chinese
government, This study was undertaken to evaluate the effects of different land uses on soil bulk
densily and soil nutrients in the hilly arcas of Zunhua, northern China. Samples were collected
from the surface soil (0-20 em) of pine forest, grassland, chestnut forest, and farmland that had
been cultivated for 6 months and for over 3 years, respectively. The results indicated that defores

tation and cultivation increased soil bulk density and decreased most soil nutrients. Compared to
pinc forest, the bulk density value of grassland, 6 months cultivaled land, chestnut forest and
3 years cultivated land increased by 13.3%, 14.2%, 27.5%, and 39.7%, respectively. Soil nu

trients except available N and P showed significant differences among different land uscs. Com

pared Lo pinc forest, soil nutrient contents except total P in chestnut forest and 3 years cullivated
soils decreased significantly. Chestnut forest decreased soil organic matter (SOM) by 60.7%,
total N by 35.6%, total K by 21.3%, and available K by 57%; while 3 years cultivated soils de

creased SOM by 62.9%, total N by 52.6%, total K by 31%, and available K by 60%. The deterio

ration indices showed that a severe degradation occurred to 3 years cultivated land and to ches

{tnut forest. Cultivation on steeper slopes (> 20°) should be prohibited. Because the soils in chestnut
forest did not deteriorate as severely as slope farmland, and because chestnut forest can produce
more cconomic benefits, it can be selected to be a rational land use in the hilly arca of Zunhua
County. However, soils under chestnut forest will severely deteriorate unless appropriate soil and
waler conservation practices are uscd.
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Introduction

Land use change may influence many natural phenomena and ecological processes (Turner,
1989), including biodiversity (Wilson, 1988), water runoff and erosion (Burel et al., 1993;
Fuetal., 1994), and also soil conditions (Buschbacher et al., 1988; Fu et al., 1999). Ratio-
nal land use can improve soil structure and increase soil resistance to environmental change
(Fu etal., 2000, 2001). Irrational land use change may result in soil compaction, poor soil
aeration, loss of soil fertility, nutrient imbalance, reduction in soil organic matter content
and soil biodiversity, loss of the available water capacity, water imbalance, and diminish
soil quality (Lal et al., 1999), increase soil erosion (Warkentin, 1995) and decrease envi-
ronmental quality including loss in biodiversity (Crist et al., 2000).

Land use, which denotes the human employment of the land (Turner, Meyer, 1994), has
a close relationship to soil nutrients. Land use change may result in the change of vegeta-
tion cover (Turner, Meyer, 1991), surface albedo (Gornitz, 1985; Henderson-Sellers, Wil-
son, 1983), plant residues (Dalal, Mayer, 1986), and soil microorganisms (Kennedy,
Papendick, 1995). Land use changes are also associated with the changes of soil manage-
ment practices (Halvorson et al., 2000). These chan ges will inevitably cause the redistribu-
tion of nutrients in soil systems. Many researchers have reported the effects of land use
change, especially deforestation on soil properties in tropical areas (Hajabbasi et al., 1997;
Solomon et al., 2000). Generally, agricultural practices in forest areas can leave the land
more susceptible to soil degradation including lower hydraulic conductivity, higher soil
bulk density and lower organic matter level. There are the studies in China, most previous
studies were focused on the problems of severe soil erosion in loess plateau of northern
China and reclamation of red soil area in southern China. For example, Fu et al. (1999)
reported that land use structure types of slope farmland-grassland-forest and terrace-grass-
land-forest from hill bottom to top had a better capacity to maintain the soil nutrients in the
hilly area of the Loess Plateau. Wang et al. (2001) also indicated that in the loess plateau of
northern China, significant differences in soil organic matter, including total nitrogen and
available nitrogen exist among different land uses. And woodland, shrub land and grass-
land had higher levels of nitrogen and available nitrogen compared to fallow land and crop
land in this area. In red earth hilly areas of southern China, some studies reported that great
differences exist in organic carbon storage for different land use systems. In examples,
organic carbon storage was found to be lower in farmland and artificial grassland systems
and higher in forest systems (Li, Yuan, 2001 i

Zunhua County in Hebei province is a typical agriculture County in northern China with
regard to economy, population structure, land use ete. Land use has undergone great changes
i the past 20 years. Large areas of sloping farmland have been converted to forests since
the 19807 due to policy drive. As a result, soil status had generally improved (Fu et al.,
2001; Guo et al., 2001). However, some irrational land uses, such as deforestation and
cultivation on steeper land still exist, and severely hampers the sustainable use of land.
Therefore, the objective of this study is (1) to evaluate the effects of land use on soil nutri-
ents and bulk density, (2) evaluate soil deterioration of different land uses and (3) make
some suggestions for rational land use in the hilly areas of northern China.

)

The study arca

Zunhua County is located between longitudes 117734 and 1187147 LJ.SI and !ulitud‘cs 3"“5.*

and 40°22" north. The County covers an area of 1520 km’ con51§tmg ol al,luvml plaing
(36%) and surrounded by hilly land (64%). The elevation of the plam- ranges I.rom 2(_ ) 1o 80
m, and 90% of the hilly land is less than 300 m in elevation. In addition, a discontinuous
mountain that is 2-3 ki wide and 200 m high runs from west to east across theﬁccnt‘ml part
of the County. Seasonal rivers such as river Lihe and river. Linhe ﬂow from NE to SW and
converge to form the Yuqiao reservoir. The area has a continental climate, T}}e mean ;?nnu:}I
temperature is 10.1°C and the mean annual rainfall is about 804_ mm. Main crops in this
area include wheat (7riticum aestivum L.), corn (Zea mays L.), rice (Oryzq sativa L.) un'd
peanuts (Arachis hypogaea L.). The soils are characterized by Haplic Luvisols and Ustic

Cambisols.

Material and methods

Soil sampling and laboratory analysis

Three typical land use types, pine forest (Pinus tabulaeformis), chjcstnut f.orcsl (Cttstcirzea mollisxim.u),‘anfl Iuin.dls
cultivated for more than 3 years (cultivated 3 ycar) were selected in the hilly arca of Zunhua County to‘r mvgll.
gation in August 2000. The lands cultivated for six months (cultivated 6 month) that were ‘co.nvc‘r‘lc.d-tn.)lln(;?my
forest and grassland, and where the pince trees were deforested nearly one year ago were ulsp lll\fb;&llgdfl.t.. l;(l]
(Zea mays L.) was grown in the cultivated fields. Soil samples (0-20 em) were collected: m.r‘w én'u; aru SJTT o
in pinc forest, chestnut forest, land cultivated for six months.and three years, and five sites dm[ bdnji(p L-!;‘Illj
prassland, For cach site, three samples were collected and their average value uS.Cd to represent the site. ]L
distance between the three samples was about 20 m; for cach sample, 5 core ponpts from a l‘Y l. m gr.ld v\lf.u‘-.:
bulked. All samples were taken from similar topography location. Th.c char.actcnsn_cs of the 55)11 bamph’ng :?IiL‘.'\
arc shown in Table 1. The examined soil data included soil bulk density, soil organic matter {SOM), total nitro-

Table |. The description of sampling sites

Land use types Sa;;zlc Soil taxonomy | Texture |Height{m]| Slope aspect | Slope position gi::i)lll‘;n
Pine forest 9 |Haplic Luvisols |Loam 195 North Top-middle  |22°-28"
Grassland 5  [Haplic Luvisols |Loam 144 North-east  |Top 22°0~27°
Chestnut 9 |Haplic Luvisols |Loam 153 North-east |Top-middle  [22°-25°
Cultivated 6 month 9 |Haplic Luvisols |Loam 184 West-north  |Middle 23°-26°
Cultivated 3 year 9 |Haplic Luvisols |Sandy-loam [138 North-east  |Middle 21°~25°

1 H P a1l . q . 3
gen (TN), total phosphorus (TP), total potagsium (TK), available nitrogen (AN), available pllm.plmlus (/\! ) and
'I‘V'lil'lhit‘ potassium (AK). The soil samples were air-dricd and sioved (<2 mm) prior o chemical analysis
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The bulk density was determimed by the ting
method. The soil with ring (100 ¢m') was hot-dricd
al the temperature of 1035 °C until the weight had no
change, then calculated the bulk density value. Soil
total N was determined by the semi-micro Kjcldahl
method. Soil samples were digested with coneen-
trate sulphuric acid catalyzed by K,S0,-CuS0,-Se,
then nitrogen in solution was determined by the
Kjcldahl method. Total P was determined colori-
metrically after wet digestion with H,S0, + HCLO,
phosphate-P in solution was determined colorimetri-
cally by the formation of the blue-phosphomolybdate
complex following reduction with ascorbic acid.
Total K was determined by the flame photometer
method. Available nitrogen was determined by
a micro-diffusion technique after alkaline hydroly-
sis. Available K and available P were extracted with
3% (NH,),CO, solution. After filtering, the filtering
solution was measured by ICP-AES. Organic mat-
ter was determined by the oil bath-K,Cr, O, titration
method (Editorial Committee, 1996).

Statistics

Statistical analysis of the data was carried out by
onc-way analysis of variance (ANOVA) using the
software SPSS (1993). If the main effects were sig-
nificant at p < 0.05, a post hoc separation of means
was done by univariate LSD test.

Results

Land use effects on soil bulk density

There was a significant difference (at the
0.1% level of probability) for bulk den-
sity values among the five land uses. The
surface soil (0-20 ¢m) of the pine forest
had the lowest bulk density value, and the
3-years-cultivated land had the highest
bulk density values. The grassland soils
had about the same bulk density as the
6 months cultivated soils (Table 2). The
bulk density in chestnut soil was higher
than grassland soil and 6 months cultivated
soil.

Land use effects on soil nutrients

The SOM content in surface soil (0-20 em) from dillerent land use types decreased in the
order ol pine > cultiv. 6 month > grassland > chestnut > cultiv. 3 year (Table 2). The high-
est value of SOM in surface soil was pine forest and the lowest value of SOM was farmland
cultivated for over 3 years. The difference of SOM among pine, cultivated 6 months and
grassland was not statistically significant. The SOM in chestnut forest soils and 3 years
cultivated soils decreased significantly.

Different land use types showed statistically significant differences in their total N contents
(Table 2). Grassland and pine forest were the richest in total N, followed by 6 months
cultivated land, then chestnut forest and finally 3 years cultivated land. As with organic
matter, there were no significant differences of total N contents among cultivated 6 month,
pine forest and grassland soils. Total N contents in chestnut soils and over 3 years culli-
vated soils also decreased significantly.

The total P values in pine forest, grassland and cultivated 6 month soils were lower sig-
nificantly than in chestnut forest and cultivated 3 year soils (Table 2). Total P contents in
grassland soils were the lowest. There were not significant differences of total P between
pine forest, grassland and cultivated 6 month soils.

Cultivated 6 months soils seemed to have a higher available N value. Grassland and
pine forest had lower values. For available P, grassland and cultivated 3 years soils had
respectively the highest and the lowest value. There were no significant differences of avail-
able N and available P contents among the five land uses.

The total K values of the pine forest, grassland, chestnut forest, cultivated 6 months and
cultivated 3 years soils varied significantly from 1.29% to 1.88% (Table 2). The grassland
s0ils had about the same total K as the chestnut forest. Soils under farmland cultivated for
about 6 months had a slightly higher total K value, however, the differences between farm-
land cultivated for about 6 months, grassland and chestnut forest were not statistically sig-
nificant. Compared to pine forest, the total K value was lower in these three soils, but higher
than that of farmland soils cultivated for over 3 years. Trends in average available K content

follow the order of: pine forest (202.13 mg/kg) > cultivated 6 month (158.87 mg/kg) > grass-
land (152.10 mg/kg) > chestnut forest (86.58 mg/kg) > cultivated over 3 year (81.04 mg/
kg). The differences between these average values are statistically significant. As with SOM
and total N, there were also no significant differences of available K contents among culti-
vated 6 month, pine forest and grassland soils.

Deterioration evaluation of different land uses

The soil deterioration index was applied to evaluate the soil deterioration degree in diffe-
rent land uses. The soil deterioration index (Adejuwon, Ekanade, 1988; Islam, Weil, 2000)
was computed on the assumption that the status of individual soil properties under grass-
land, cultivated 6 month, chestnut forest, cultivated 3 year were once the same as that of
soils under pine forest prior to conversion. The difference between mean values of indi-



vidual soil propertics under grassland, cultivated 6 month, chestnut, cultivated 3 year com-
pared to base line values of soil properties under pine forest was computed and expressed
as a percentage of the mean value of individual properties. These percent changes were
then averaged across all soil properties to compute the soil deterioration index.

pr =P =P P+ Py =P Py 4o+ (P~ ) 2y 1%100%
n
where DI is soil deterioration, p,, p,, ... p,are the value of soil property 1, property 2, pro-
perty 3....property n of standard land use, p,, p,, ...p, are the value of soil property 1, pro-
perty 2, property 3....property n of other land uses; # is the number of selected soil proper-
ties. The soil deterioration index can be positive or negative. Positive value means land
quality improved and negative value means land quality decreased. Values of available
N and P were not included in this calculation because they showed no significant diffe-
rences between the five land use types. Because higher soil bulk density often indicates

a degraded land (Lowery et al., 1995), the opposite difference between mean values of bulk
density was used in caleulating the deterioration index.

Figure | showed the deterioration
index for the five land uses and their

0 : _— means commpared to pine forest land.
l D |::| ' Cultivated 3 years land had the grea-
L3
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test deterioration index of —38%, in-
dicating that this land experienced
the most severe degradation. Chest-
nut forest also had a lower deterio-
ration index of —28%, so the degra-
dation was also severe. In contrast,
the deterioration indices for soils
under cultivation 6 months and
grassland had no significant diffe-
rences when compared to pine for-
est, showing that no significant de-
terioration had occurred under these
two land use types. These soil dete-
rioration indices show clearly that
significant deterioration oceurs in soil quality when pine forest systems are converted for
agriculture without the use of appropriate soil and water conservation practices.
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4() |
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Landd nses

Fig. 1. The deterioration index ol different land uses

(* sipnificant at 5% level of probability, ** significant at
1% level of probability compared (o pine forest).

Land use effects on soil organic matter pools and total nitrogen pools

Soil organic matter and total N pools were computed by multiplying their contents with dry
weight ol 100x0.2 m thick surface soil layer bulk density and depth (0-20 ¢m). The results are
listed in Table 2. Cultivated 6 months land had a higher organic matter pool value, however,

the differences among, pine forest, grassland,
cultivated 6 months land were not statistically
significant. The SOM pool values of chestnut
forest and cultivated 3 year land were 317.5
kg/hm? and 329.6 kg/hm?, respectively. The
soil organic matter pool value in chestnut and
cultivated 3 year land were significantly lower
than in pine forest, grassland, and cultivated
6 month land.

The total nitrogen pool of grassland was
the highest, however, there were no signifi-
cant differences among the means of total
nitrogen of pine forest, grassland, and culti-
vated 6 month land. Compared to grassland,
the total nitrogen pool value of chestnut for-
est and cultivated 3 year land had
a significant decrease.

Effects of land uses and topographical

factors on soil bulk density and soil

nutrients

General Linear Model (GLM) was applied
to determine the percentage of variance of
soil bulk density and soil nutrients to land
use and topographical factors (Table 3). De-
pendent variables were soil bulk density, or-
panic matter, total nitrogen, total phospho-
rus, total potassium, available nitrogen,
available phosphorus, and available potas-
sium, respectively. Independent variables
were land use, slope position, slope aspect,
height, and slope gradient, respectively. Land
use, slope position, and slope aspect were
used as classification variables. Height and
slope gradient were used as continuous vari-
ables. The ordinal variables used in the re-
pression equation were land use, slope posi-
tion, slope aspect, height, and slope gradient.
lrom Table 3, land use explained 92.60% of
total variance of bulk density and the statis-
tical test was significant (p < 0.001). Land

Is relating soil bulk density and soil nutrients to land usc and topographical factors

Table 3. Statistical significance p and percentage of variance explained for linear mode
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use also explained 95.82% of variance in organic matter, 88.03% in total nitrogen, 42.69%,
in total phosphorus, 71.29% in total potassium, and 85.05% in available potassium, There
was no significant difference in available nitrogen and available phosphorus and the results
were the same as the above. The results showed that land use could explain most of vari-
ance of soil bulk density and for most soil nutrients we examined. Part variance of soil total
phosphorus and available phosphorus can be explained by slope position and slope aspect.
In fact, our study mainly focused on the effect of land use on soil bulk density and soil
nutrients. We have controlled the topographical conditions when we were taking samples,

that is, selected the relatively same topographical position. The results indicated that the
control of topography was successful.

Discussions

Effects of land use on soil bulk density and soil nutrients

Deforestation followed by cultivation resulted in a reduction of vegetation cover, an increased
soil aeration, a decline in soil structural properties and thus increased bulk density (Hajabbasi
etal., 1997). This process could be enhanced by the use of machinery either fordeforestation
or cultivation {Lal, 1987). The multi-comparison of bulk density showed that land uses could
be classified into 4 groups (Table 2): pine forest, grassland and 6 months cultivated land,
chestnut forest and 3 years cultivated land, These results indicated increasing the intensity of
cultivation could increase the soil bulk density (Kachanoski, Carter, 1999; Bowman et al.,
1990; Hill, 1990). Compared to pine forest, the bulk density value of grassland, cultivated
6 month, chestnut forest and cultivated 3 year increased 13.3%, 14.2%, 27.5%, 39.7%, re-
spectively. The similar bulk density of grassland and 6 months cultivated soils was possibly
due to the grassland compaction by the hooves of the sheep and goats (Girma, 1998).

SOM and total N in chestnut forest and 3 year cultivated soils decreased significantly
(Table 2). Compared to pine forest, the reduction percentage of SOM and total N were
60.7% and 35.6% in chestnut forest soils, and 62.9% and 52.6% in farmland soils culti-
vated for 3 years, respectively. The lower levels of SOM and total N in chestnut and 3 years
cultivated soils may be attributed to a reduced input of plant residues and greater carbon
losses by aggregate disruption and increased aeration by tillage (Burle et al., 1997; Dalal,
Mayer, 1986; Brown, Lugo, 1990). Some inappropriate land management practices in this
area also enhanced the decline of SOM and total N level. For example, the weed in chestnut
forest is usually removed by using herbicide so that chestnuts dropped onto the ground
could be easily collected during the harvest time. Collection of corn stalk and burning at the
fields is also a common practice. These practices caused a higher soil disturbance and less
biomass carbon returned to the land (Christensen, 1992).

Itis observed that the organic matter content of soils under cultivation for over 3 years is
much lower than that of the pine forest soils (Table 2). However, there were no significant
differences of SOM contents between pine forest soils and 6 months cultivated soils, in
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which the SOM value (2.98%) was even a little higher than that (2.88%) nl'gr_ussluml .\uils,
Some researchers have reported that the C level dropped sharply (lll]'il.‘lg the first years Ilnl—
lowing initial cultivation when native forest was converted to agricultural pmducll‘on.
(Davidson, Ackerman, 1993; Mann, 1986). Woods and Schuman (.1988). reported l(}mt alter
only one year of cultivation, declines of total organic C (14%), mineralized C‘(62 n),‘lul:al
organic N (18%), and mineralized N (51%) occurred. quever, the results in oqr ‘sluc.ly
showed that no significant changes occurred for SOM in soil that had been cultivated Io.r Six
months. One possible reason is that the cultivation time is too short to cause an ()b‘f’m%m
change of SOM. In addition, the great reduction qf SOM probably occurred after harvest-
ing the corn, which will take out much C from soils. _ ‘

Total P had higher values in chestnut forest and 3 years c.:ulttvated farmland. That may be
partly due to the input of a certain amount of fertilizerlP in f:he§tnut foru?st and cultivated
3 years land. However, the effect of fertilizer on soil nutrients in hl‘lly area in ZuniEua Cm‘u.u.y‘
was very limited. The use of fertilizer depends on the farmer’s atﬂuencg. Most farmers are
poor and little fertilizer is used in hilly agricultural lands. Organ_lcf fertilizers are also not
much used. And when there is no use of chemical fertilizers or pesticides, the tlotal P contents
of the soils do not always decrease with cultivation and some forest soils have lower
I’ contents than the cultivated areas (Saikh et al., 1998). Availa.blf? N and P may be more
casily affected by natural environmental factors. The larger dewa.tlon between samples in
each land use type caused no significant differences between dlfferejnt land uses. Tot.ul
K contents have a close relationship with soil parent materials. The h1gh_t0t_al K \{atue in
pine forest soils indicated that the soils experienced little disturbance,. while lptenswe cul-
tivation caused lowest total K contents in cultivated 3 years soils. Soil organic matter can
absorb much positive ion, such as K, so the changes of available K among different land
uses were similar with SOM.

Iffects of land use on soil organic matter pool and total nitrogen pool

The values of organic matter (OM) and TN pools in chestnut forest and 3 years cultivated
s0ils decreased significantly, but there is no significant difference among pine ‘torest, grass-
land and cultivated 6 months farmland. Thus, C and N storage in soils in agricultural eco-
system is lower than soils in forest ecosystem.

Implications for environmental management

How to use land rationally in hilly areas and preserve and improve soil quality has become
an urgent task for the Chinese government. The hilly areas of Zunhua County are rf:prcsm?-
tative similar areas in northern China. Our research results show thlat the 6 m_onths culltr
vated slope farmland has not undergone significant soil degradation in comparison to pine
[orest. The most severe soil degradation occurred to over 3 years of cultivation. !l?c d:m?u-
ge to soil by cultivation of steeper slopes (=20) is the most severe and the speed of tlcl-.‘:rm—
ration was fast. Hence, cultivation on steeper slopes (+207) is a severe threat to the mainte-

9



nance and improvement of soil quality and it is recommended that cultivation on such
slopes should be prohibited.

In pine forest soil organic matter is great and bulk density was lower and it is the best
choice to reduce soil nutrients and water loss. However, it is impractical to plant pine forest
throughout the hilly areas because it can not bring enough economic benefits to ensure
people’s livelihood. The soil deterioration under chestnut forest was not as severe and the
forest can generate more economic benefits. In addition, the speed of chestnut soil deterio-
ration was much slower than on sloping farmland. Hence, the development of chestnut
forests can be a rational land use in the hilly area of Zunhua County. However, the develop-
ment of chestnut forests must be accompanied by appropriate soil and water conservation
practices. The soils of chestnut forests will deteriorate greatly unless appropriate soil and
water conservation practices are used.

It should also be noted that although soils under grassland and 6 months cultivated farm-
land had not experienced significant degradation (Fig. 1), their bulk density values had
increased significantly, compared to pine forest (Table 2). As soil compaction had increased,
consequently the ability to conserve soil nutrients and hold water was compromised, possi-
bly damaging the soil’s microbiogical activities. The soil was prone to degradation after
a short period of time.

In general, the development of horticulture such as chestnut forest in the hilly areas of
northern China is a recommended land use to ensure environmental security and economic
profit. However, the pine forests in many hilly areas were deforested in order to develop
chestnut plants and the process had caused severe soil degradation and soil nutrient loss. It
is therefore necessary to develop soil and water conservation practices in chestnut forest,
especially biological conservation practices. Also, conservation of pine forest and shrubs
improves the ability of soils to resist environmental changes and increases the landscape
heterogeneity as well as being an effective supplemental land use to the chestnut forest.

Conclusions

Deforestation and cultivation resulted in an increase of soil bulk density and a decrease of
soil nutrients. Compared to pine forest, the bulk density of grassland, land cultivated 6 months,
chestnut forest and land cultivated 3 years increased by 13.3%, 14.3%, 27.5%, and 39.8%,
respectively. The differences of all soil nutrients, except for available N and P, were statis-
tically significant between different land use types. Soil nutrient contents in chestnut and
3 years cultivated soils decreased significantly except for total P, which had a significant
increase. Compared to pine forest, chestnut forest SOM decreased by 60.7%, total N by
34.6%, total K by 21.3%, and available K by 57%; while 3-years cultivated soils SOM
decreased by 62.9%, total N by 51.9%, total K by 31.4%, available K by 59.9%. Soil cul-
tivated for approximately 6 months showed no significant deterioration compared to pine
forest, however, the most severe degradation occurred in the land cultivated for 3 years.
Chestnut forest also experienced severe degradation. Cultivation on steeper slopes (= 20°)
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in hilly areas is obviously a severe threat to maintenance and -im|n'n_vcmcnt ()[l."i()lil (]ll1:|1'l|l_yl
and should be prohibited. Replacing pine forest by L'lllL‘HlIHI! forest 1s not .susl;untllﬂt. i..m'(
use, although this method might be generated. 'l‘hc_sm]s um!cr chestnut will severely dete

riorate unless appropriate soil and water conversation practices are used.
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Guo X Tu B Chen Lo, Ma K., Li L: Vplyy vyuZitia phdy ni phdne viastnosti v horskej oblasti Severne)

Ciny.

Ako raciondlne vyuZit' pddu v horskej oblasti Ciny sa stalo nalichavou ulohou &inskej vlidy. V .lcju'n Stadii
hodnotime vplyvy roznych typov vyuZitia pody na sypni hmotnost’ pddy a pddne Ziviny na pahorkatine Zunhua
v severnej Cine. Vzorky sme odoberali z povrehu zeme (0-20 ¢m) v borovicovom lese, na like, v gu%tmmvum
lese 1na farme, ktoré sme kultivovali 6 mesiacov a viacej ako 3 roky. Vysledky naznacovali, Zc odlesnenie
o kultivicia zvySovala sypni hmotnost’ pody, ako aj pddne Ziviny. Prirovnajic k bgrovicov'ém‘u lesu, S)fpp;'t
hmotnost pody na like 6 mesiacov kultivovanej pédy, gaStanového lesa a 3 roky kultx_vovanq pody sa :zvy&‘.zln
0 13.3%, 14.2%. 27.5% a 39.7%. Pédne Ziviny okrem N a P poukazali na znagné rozdiely na roznych pddnych
typoch. Pri porovnani s borovicovym lesom obsah podnych Zivin okrem celkového P v gaﬁtanovonll.csc a3 roky
kutivovancj pody sa znaéne znizila, V gadtanovom lesc podna organickd hmotz? (SOM? sa.zmzﬂa (36()."{‘%;,
celkovy N o 35.6%, celkovy Ko 21.3% a aktivne K o 60%. Indexy zhOfE;ov?ma puukafah na to, #c Vii?,lt.’l
degradacia sa objavila na pade kultivovanej 3 roky a v gastanovom lese. Kultivacia na slrmc!s'lch s,vahoch (=20
by sa mala zakazat'. Ked'2e pdda v gadtanovom lese sa nezhorsila do takej miery ako svalm’wta polnﬂhoa_;poéérskn
poda a ked'ze gadtanovy les moZe produkovat’ vyssi ekonomicky zisk, mozZe sa siatj beratym ly]'mm ramonalnc!l.o
vyuZivania zeme v horskej oblasti Zunhua. Pédy v gastanovom lese budu viak vazne ohrozené, ak sa nepouzije
vhodna ochrana pody a vody.



