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ABSTRACT

The problem of rocky desertification in Madeng Town in Xichuan County,
Henan Province is one of the important factors affecting the water quality
of the Danjiangkou Reservoir. Based on the soil and rock samples collected
in Madeng town, Xichuan County, we determined their effects on the
water quality by analysis of the experiments, and put forward the suitable
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ecological planting patterns so as to improve the ecological environment
reconstruction and the local people’s livelihood conditions in harmony.
This is for the ultimate realization of rocky desertification control, and
ensuring of water quality standards, and long-term efficiency inthe middle

route of the South to North Water Transfer Project.
© 2014 Trade ScienceInc. - INDIA

INTRODUCTION

With thedevel opment of soci ety and economy, en-
vironmental problemsarise. It isurgent to advocatea
sustai nable devel opment mode, therefore, thetheory
of sustainable development attracted world wide at-
tentionfrom all walksof lifesinceit cameinto exist-
ence. At the United Nations Conference on Environ-
ment and Devel opment in June, 1992, the desertifica-
tion control became animportant part of sustainable
development inthe““Twenty-first Century Agenda’. As
anew topic, rocky desertification wasfirst listed inthe
nationa economicand socia development, and written
intothe“TheTenth Five-Year Plan: “To speed up the
small watershed management, and reduce theloss of
water and soil.” Thesustai nable devel opment of rocky
desertification areasisthekey toredizing the sustain-
abledeve opment in Southwest China’s mountai nous

areasand even thewhol e country.
THE ROCKY DESERTIFICATION

Compared with the northwestern China’s desertifi-
cation, rocky desertificationisanew environmental
problem. Inthelate 1980s, someof our scientificwork-
ersput forward for thefirst timethe rocky desertifica-
tion concept during the conservation of water and soil
inthesouth. Sincethen, asmall group of scholarscaled
thiskind of phenomenon in karst regionskarst rocky
desertification. Rocky desertificationischaracterized by
fragile ecol ogical and geol ogical environment asaba-
Ss, strong human activity asthedrivingforce, land pro-
ductivity degradation asits nature, and appearance of
thelandscape similar to adesert. Because of thelow
water storage capacity of therocky desertification ar-
eas, droughtseasily arise, which resultsin poor moun-
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tainous areas, water scarcity, poor soil, forest decline.
Sorocky desertificationisa so known asthe“land can-
cer”.

Thegenerd concept of rocky desertificationisrocky
desertificationinanarrow sense, which particularly re-
fersto rocky desertification caused by water and soil
eros on because of vegetation destruction inthe south-
ern humid areas of karst landform formed by carbon-
aterocks. Asto thedefinition of rocky desertification,
different scholarsgivedifferent descriptions. Initidly the
genera statement was. becausetheecol ogica environ-
ment of karst areasiswesak, thevegetationisdestroyed
and soil erosion becomes severe, seriousland degra-
dation leadstotheformation of alargeareaof exposed
bedrock. Thisiscaled rocky desertification.

THE SITUATION OFROCKY DESERTIFICA-
TION IN XICHUAN COUNTY

For thepeople on the Central Plains, rocky deser-
tification isastrange noun. Nowadays, therocky de-
sertification really occurred in the Central Plains of
China. Plantscan’t grow in therocky desertification
land in Xichuan, and it also affectsthe safedrinking
water, especialy it threatensthe water source of the
Danjiangkou reservoir inthemiddleroute of thewell-
known South to North Water Diversion Project.
Xichuan County now hasarocky desertification area
of 930,000 mu, accounting for nearly 21.5% of theto-
tal land areaof 4230000 mu inthecounty. Surrounding
the Danjiang reservoir arethe Danjiangriver, Qiheriver,
andtheTaoheriver. Theseriversarereatedto 12 towns
such asJingguan, Siwan, Jinhe, Laocheng, atotd area
of 10,200 hectares. Rocky desertification landisdis-
tributedinthemountain top, themountainrock ismainly
limestone, the soil issubgroup cinnamon at sealevel of
200~500 meters. Thedopeisgreater than 16 degrees,
theannual averageof soil erosion modulusis41tons
per hectare. Dueto yearsof rainfall, soil erosionisse-
vere, bedrock isexposed, gravel isstacked,soil isbar-
ren, and vegetation issparse. Thelocal peoplecdl it
“theblack stonemountain”.

After thesurvey team’svisitsand field investiga-
tion, laboratory analysisof the collected samples(see
TABLE 1for thesampleanays sfrom Xigouin Xichuan
County), it can be seen from the test results that the
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content of variouseementsisquitedifferent indifferent
positions.

Intherocky desertification area, nutrient elements
inthesoil will loseasaresult of rainwater washing,
such assoil nitrogen and phosphoruscontent. Theor-
ganic matter inthe sail islife matter, including plants,
anima secretions. Thedifferent content of organic mat-
ter not only reflectsthe presence of animalsand plants
intheregion, but also the suitability for thesurvival of
animasand plants. From thistabl e, it can be seen that
theregion’smountain top and bottom are suitablefor
plantstosurvive.

Through theanaysisof theloca rock composition,
wefound alargeamount of calcium oxideintherocks
with aproportion of over 50%, obvioudy they belong
tothelimestone. Thiskind of rock hasthe characteris-
tics of denserock which isexposed to air for along
time. A dense matter will beformed on the surfaceto
protect theinterior, which showsthat dueto theoutside
interference or damage, it isproneto erosion. And be-
cause of the protective layer of dense matter, thefew
rocksturned into soil. Thuswithout proper manage-
ment, rocky desertificationwill continue, soweneed to
control rocky desertification.

AFFECT OFROCKY DESERTIFICATION ON
THEWATER SOURCE THE DANJIANGKOU
RESERVOIR OF SOUTH-NORTH WATER
DIVERSION PROJECT

Therocky desertification in Xichuan County hasa
direct affect ontheactud proceeds of the Southto North
Water Transfer Project. The Danjiangkou reservoir
basin hasan area of up to 2,600 square kilometersin
Xichuan County, accounting for 57% of thetotal wa-
tershed area. Rocky desertification problemin Xichuan
causes serioussoil erosion, and largeamounts of sand,
mud flowsinto the Danjiangkou reservoir, resultingin
the sedimentation. According to theinformation, inthe
20 years from 1960 to 1979, atotal of 897,155,000
cubic metersof sediment depositedinthe Danjiangkou
reservoir, anannud average of 44,860,000 cubic meters,
which serioudy affectsthereservoir lifeinadditiontoa
seriousimpact on water quality. Thiscaused thereser-
voir water quality turbidity, and nitrogen excessetc.

Rocky desertification causes seriousinfluenceon
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people’sproductionand living, threateningthesocid sa
bility. Eachyear, the county loses 2,200,000 tons of soil
because of rocky desertification. Soil erosionleadsto
nutrition deficiency of nitrogen, phosphorus, potassum,
aggravatesthebarren land, and decreasethearableland.
Inthereservoir basin, thisismore prominent. At present,
theaveragecultivated land islessthan 0.8 mu per capita
inthe county, of whom morethan 10,000 peoplehave
lessthan 0.3 mu of cultivated land per capita; On the
other hand, rocky desertification makeslocd water con-
servation ability poor. Inwinter, and spring, water deple-
tionariseinrocky desertification mountain areas, which
not only affectstheagriculturd irrigationwater, but so
causesthe shortage of drinking water. Rocky desertifi-
cation has caused deterioration of ecological environ-
ment in our region, endangered thelife safety of rural
people. If itisnot treated timely, it will eventualy leadto
socia problemssuch asthe shortage of food, drinking
water, firewood and timber. Land desertificationisthe
number oneenvironmenta problem in Xichuan’seco-
logical experimental area, and the root source of eco-
logical disastersand poverty. Itisthemain obstacleto
economic and socia development in Xichuan.Asare-
sult of rocky desextificationintensfication and extenson,
thedeterioration of theecol ogica environment, soil ero-
sionisbecoming moreand moreserious. Drought, and
flood becomesmoreand morefrequent.

SUGGESTIONSFOR ROCKY DESERTIFICA-
TION CONTROL

Sincethe 1980s, our country haslaunched anum-
ber of projectsintherocky desertification areas, and
implemented anumber of rocky desertification control
measures, at the same time,obtained alot of experi-
ence and methods. For example, in karst areas eco-
logicd restoration and congtruction aresolutionstorocky
desertification, drought and other questionswhilemore
attention should be paid to the production and life of
thelocal people. Engineering messures, biological mea-
aures, tillagemessuresare of rationa alocation. Moun-
tain, water, forest, cropland, and road are renovated,
theindustria structureisadjusted to optimizetheadlo-
cation of resources; According to thedifferent natura
environments, suitable measures are taken for local
conditions. Scientific planning and adoption of com-

prehens vetrestment and utilization of resourcesgo hand
in hand, and the masses of the people and the
community’senthusiasm and creetivity arefully mobi-
lized by actively using the new scientific research
achievementsin rocky desertification trestment toin-
creasecapital, technol ogy, labor investment intherocky
desertification control. Rocky desertificationin China
isespecialy abig disaster facing the southwest. At
present, the comprehensive management of karst rocky
desertification isobviousin some partsof Southwest-
ern China, but the overall deterioration has not been
effectively controlled. Practiceand nationa conditions
show that control of rocky desertificationisalong-term
and complex socia engineering. Sointhefuturere-
search on rocky desertification control, weshould ad-
hereto theinterdisciplinary and cross-sector control,
totheprinciplesof scientific planning, overal consider-
ation, classified guidance, and comprehensive manage-
ment; theinterdisciplinary researchisvitd, especidly
by combination of humanities, sociology and natural
sciences, we need to strengthen the construction of eco-
logical demongtration areasof different genetictypesof
rocky desertification landscape, focusespecidly onthe
devel opment and utilization of groundwater resources,
and to strengthen the control of rocky desertification
and technology support. Theultimateaimistoredize
the harmonious devel opment of man, natureand re-
giona economy.

Artificial afforestation

Sofar, for recongtruction and restoration of thefrag-
ileecologica system intherocky desertification aress,
human interventionis still themost important way. In
control of rocky desertification, artificial afforetetionis
ashortcut to quickly restore the ecosystem functions.
According to the principles of ecological economics,
suitabletreespeciessdlectionin different regionsisthe
key link of afforestation. Onthebasisof summarizing
theresearch resultsand the present situati on of Madeng
town, Xichuan County, wefind the suitable tree spe-
ciesfor afforestationin different rocky desertification
areasin order to benefit therocky desertification con-
trol work.

Tree species selection principles
(1) Theprincipleof nativetree species. To choose
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nativetree speciesfor afforestation. (2) Thediversity
principle. To diversify the species, formsof afforesta-
tion. (3) Thereasonabl e allocation principle. Accord-
ing to therocky desertification conditions, grow grass
and shrubswith rational density. (4) theregiond prin-
ciple. Reasonabl e sel ection of management modeand
afforestation tree speciesin different aress. (5) theprin-
ciplesof ecological adaptation. Grow grassor treesif
suitable. (6) the ecol ogica and economic benefitsprin-
ciple. Togrow mainly ecologica specieswith economic
speciesto bring the land’s economic production ca-
pacity intofull play on thebas sof soil conservation.

Requirementsfor selectingtheafforestation tree
species

(1) Endurance for soil drought and hesat cycle
changes. In the seedling period, thetreescan grow in
themoist soil environment, and resist theaffect of short-
term soil drought; can grow intheenvironment of small
temperaturedifferences, andinthe hot summer weather
of larger day and night temperature differencesso as
not to be burnt or die. At the same time, in the high
temperature and drought, they can have usual physi-
ological activity. (2) A good root system isrequired.
Thetreescan grow inrock cracks, tend to suck inwater
andfertilizer. (3) Easy to survive, fast to grow, reforest
or significantly increase surface coverageinashort pe-
riod of time. (4) Has strong sprout ability. (5) Suitable
for growing in neutra and dkalinecalcareous soil.

Establishing protection for est

According to the specific conditions of therocky
desartification in Xichuan county, learn from successful
cases of regiona rocky desertification control to estab-
lishaprotectiveforest moddl.

Valley protectiveforest
Theriver valey belongsto thesubtropical climate,

distributed on both sides of thetributaries below sea
level of 600m. Theareais populouswith convenient
water and land transportati on, and most serious dam-
age hasbeen doneto vegetation, water and soil lossis
particularly serious. Protective forest construction
should be protection forest of the economical typein
thefirst place, therearemainly thefollowing typesand
modds

(1) Valley slope protection forest

Thevalley slope (under 25 degrees) isgenerally
land. Thisareaislessdensdly populated”. Inthe popu-
lousareas, conversion of croplandintoforest, affores-
tation of barren hillsand the adjustment of rural indus-
trid structurearethe protection forest of efficient eco-

nomica types.

(2) The steep valley slope protection for est
Themgjority of steep valley dope (26 degrees~35

degrees) isarableland, whichisfit for the ecol ogical

economic protection forest of high economic benefits.

(3) The steeper valley slope protection for est

Steeper valley dope (above 36 degrees) ismostly
barren hills. Itismainly for thedevel opment of efficient
protectionforest.

Comprehensive slope management mode———
conversion of slopesto terraces

Slopelandisthemain source of rocky desertifica:
tion, soil erosionandlossaccount for amgjority of rocky
desertification areas, therefore, prevention of soil ero-
sion of dopefarmlandisthekey to reducing mud and
sand flowinginto thereservoir which meansalot tothe
promotion of ecological environment and social
economy inrocky desertification arees.

Theterraced fieldsareabasic soil and water con-
servation project. By changing theterrain, they canre-
duce sand, improvesoil, increase production, improve

TABLE 1: Test resultsof soil samplesfrom Xigou, M adeng town, Xichuan County

Total Total Total

Available Slow Available

Organic pH Water Height
Sample site Nitrogen Phosphorus Potassium phosphorus Potassium Potassium
Matter (%) (Ph) (%) (m)
(%) (%) (9/kg) (mg/kg)  (mgkg)  (mglkg)
Xigou mountain top in Madeng town ~ 0.592 395 696 408 4.18 6.3 442.00
Xigou mountain sidein Madeng town ~ 0.293 18.6 1456 204 3.13 6.3 420.959
Xigou Basein Madeng town 0.226 17.7 1528 200 1.64 6.3 373.263
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the production conditionsand ecologica environment.
Terracing technology refersto building level terraced
farmland with ad ope bel ow 25 degrees.

Ecological restoration project

According tothenationd standardsof closing hill-
sidesfor afforestation, themain layout of closing hill-
sdesto facilitate afforestation conditionsin moderate
rocky desertification regions. Natura forestisdistrib-
uted around the present woodland, shrubland and non
rocky desertification areas. Themainlayout of ecologi-
ca protection forest should beon theriver banks, res-
ervoir banks, near the highwaysandfields.

Typica economicforestishightech, intensivein-
dustry, itisclosely rel ated to the eff ective management
level, sowemust strengthen the management. Typical
economic forest not only preventsrocky desertifica-
tion, but also increases people’sincome, and makes
rural peoplerich.

CONCLUSION

The Danjiangkou reservoir in Xichuan County is
the water source of the middle route of the South to
North Water Transfer Project. Thewater quality will
bedirectly rd ated tothewater qudity in Beijing, Tianjin
and Shijiazhuang. Now therestill exist big problemsin
Xichuan. Therocky desertification will directly influ-
encethewater quality of the Danjiangkou reservoir.
The problemismainly theloss of soil and water. Sail
nitrogen and phosphorus areindispensablefactorsfor
thegrowth of plants, but if thesetwo elementsgointo
the water, they will do harm to water quality. Inthis
case, itisnecessary to prevent the desertification. Pre-
venting desertification can not only greentheenviron-
ment, but also conservethe soil and water aswell as
ensurewater quality. Through aseriesof reform mea-
suressuch asreturning farmland toforests, buildingthe
fruit bases, the environment of Xichuan can begresatly
improved. It can be said that thisisagood way to kill
two birdswith onestone;

The Southto North Water Diversion Project pro-
videsavery good opportunity for the development of
Xichuan. Oncetherocky desertification control issuc-
cessful, it can aso be used asamodel of rocky deser-
tification control in Southwestern China Thiswill bea

sgnificant contribution to the nationwiderocky deserti-
fication control. At present, it isvitd totreat therocky
desertification problemto ensurethewater quality in
order to supply clean water for Beijing.
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