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Abstract T he issue of agricultural hnd sustamnability is m portant to every part of the world especially n the devebping
countries Based on the data collected by fiell nvestigaton and laboratory analy sis as well as soil chssification theoty, the
authors discuss the applicatbns of soil series in the arid no rthw esternChia On the one hand the app lication in the layout of
rat bnal agricultural of oasis fam hnds (1) o soil series nam ely, Lanjabao (m ain) and N ijiaxiay ng bebng to the
moderate and ex trem ely arid region n the study areg accordingly the layoutof crops is the spring wheat and m aize (main)
andw nterw heat (2) N ijiaxiaying (m ain) and Lanjiabao, how ever fall nto thew am —old and ex tremely arid region where
the w nterw heat (main) and spring wheat grow; and (3) the Shang fusi is part of thew am chill—arid regon which is used
as seasonalpastureland On the other hand, the application on the soil quality o f oasis fam lands the results nd catng that
among all soil series the content of N is very low, how ever the contentof K is abundant and the content of P is greatly
scarce
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1 Introduction series in sustanable land use of oasis fam lands through
usig the collected data and the soil classification theory

Sustaiability of land use is defined as the sustanable The applicatbns of soil series m ainl include v o aspects

ncreasing and stability of hnd productivity, w ith the good (1) the app lication i the layout of ratbnal agricultural of

benefits in the society, econom y and env ironment. Because oasis fam hnds and (2) the application on the soil quality of

the production of sufficent food to feed an ever-increasng oasis fam hnds

population is one of the main challenges today , the

2 M aterials and M ethod s

agricultural sustainability is obvibusly i portant!!]

especially in the arid regbns of northw est Chind* *L On 2 1 Study area

the other hand the Chinese Soil Taxonomy (CST) phys T he study site is located in the south of L inze County,

mportant roles n soil survey, soilm apping and agricultural Zhangye City Gansu Province the ard regbns of northw est
. . 2 .

technology transfer in the light of local conditions, w hih is China whose area is 399 775 km", and siwated at east

long itude 10000~ 100715 and north htitude 39 00~ 39

wotked out based on diagnostic horizons and diagnostic ) ] o )
10. The mean annual temperature is 7 6C, with a

characteristics of soils® beng the advanced experiences of maxinum of 2. 9C (July) and aminimum of — 9 3C
foreign  soil classificaton  especially the US soil (January), and the mean anual precipitaton is 113 4

taxonom y'®'. Soil series are the basic units m CST"™*1, mm "®. Sice we are dealing with arid regions there are

This paper takes Linze sampling area (LSA ), a typical considerablk varmtions in mean annual precpitaton

. . . . . Ramnfalls are abundant n the sunmer season m anly M ean
oasis agriculture area in the Hex1 Corridor, northw estern

China as a case study to discuss the applications of soil
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potential evaporation is 2 341 Omm /a The soil types are
varbus mamly alluvial deposits and G obi soils A ccording to

the CST ™), the soils of the study area are d v ded into 4 so il

orders

Can bisols 4 soil suborders 5 soilgroups 8 soil subgroups

and 12 soil seres.

nan el Anthrosols

2 2 Data resources
There have been seven soil series relating to oasis

fam lands that is Lanjiabag N ijaxiay ng, Dongsancun
Aridisols G leysols and Huayin Wusancun Cao jiazhuang and Panshiyng Their

characteristics are prescribed in the table 17

Table 1 Types and characteristics of soil series in the study area

Soil series types

Soil characterstics

L an jiab ao

N jjaxiying

Dongsancun

H uay in

W usan cun

Caojiazhuang

Pandhiying

A thickness of siltigic epipedonm ore than 80 an; the contents of organic carbon (OC) and totalnitrogen (TN) are
11 6(7 7 20 8) g/kg and O 9(Q 6= L 5) g/kg respectively; the ratio of catbon and nitrogen (C N) is 12 3 the
cation exchange capacity (CEC) is11 7Com1(+ ) g/kg lumpy stmcture

A thicknessof siltigic epipedon 50~ 80 an; OC 9. 0(7 0- 10 4) g/kg TN 0.9(Q0 7~ 1 0) g/kg CN 0 5§ OEC
8 7Can 1(+ ) g/kg hm py structure

The colorofsoilisvery light OC 9 2(7 3~ 11 1) g/kg TN Q 8g/kg C/N 1 5 CEC 70Can l(+ ) g/kg the
below solum of bamy texture soilhas the oxidation-reduction characterstic

The surface of soil has salt efflorescence OC 9 0 (7 4 10 4) g/kg TN 0 9g/kg C/N 99 CEC 10 5Can ]
(+ ) g/kg thebelow epipedon of bamy texture soilhas the oxidation-reduction characterstic

The siltigic epipedon is very thin OC 3 8(3 3~ 7 4) g/kg TN Q 6g/kg CN 93 CEC 93Coml (+ ) g/kg
having a kaking sand epipedon w ith ox idation-reduction characterstic

A thickness of siltigic epipedon 20~ 50 an; OC of surface epipedon 7 6(7 I~ 8 4) o /kgg TN Q 7¢g/kg C N 10.
53 OEC2 6Coml(+ ) gl/kg

A thickness of siltigic epipedon 20~ 50 en: OC ofsurface epipedon 8 7(6 6= 10 8) o /kgs TN 0 8¢g/kg C N 10
6 OECT 2Com1(+ ) g/kg having sandy or sandy gravel epipedon

3 Results and Conclusions

The results show that there have been tw o applications
of soil series n the study area nam ely, the application in the
layout of rational agriculture and the applicaton in the soil
quality of oasis fam hnds
3 1 Applicatbn in the hyout of rational agriculture

Soil mantle and agricultural regional characteristic are
reflected by the distrbution map of soil series in the study

area w hich are divided into three soilreg bns according to the

elevation 1 500 m and 1 700m a s I (Table 2): (1) the
moderate and ex trem ely aridd regbn nclides w o soil seres of
Lanjiabao (m am) and N jjiaxiaying and grow ng the crops of
spring w heat and m aize (m ain) and winterw heat (2) the
wam ©old and extremely arid region ncludes two soil series
of Nijiaxiaying (main) and Lanjiabao and grow ng the crops
of winterwheat (m ain) and springw heat and (3) thew am —
chilly arid region nchided the soil series o f Shangfusjm ainly

used as seasonal pastureland

Table 2 Relations between cambinations and dagnostic charac teristics of

soil series and the layout of agriculture in the study area

The divided regions M oderate and ex tremely W am —old and extremely W am —dilly
of agriculture arid region arid region arid region
E kvation in 1440~ 1500 1500~ 1700 1700~ 2100
Acamulated = 0C 3292~ 3360 3020~ 3292 2475~ 3020
temperature for the = 10C 2757 2838 2428~ 2757 1774 2428
assured ratio of 80
M ean annual tem peramre /C 69 72 3969 38 59
M ean annual rainfall/imm 113 4 132 132~ 162 162~ 222
A nnual aridity 4 58 5-4 90 37+ 457 2 14 376
Daysof no frost in a year 152 145 130
Soil characteristics
Soil ten perature i the depth of 50 an /C Q5 105 8 0-95 <80
Soilmoisture regions Dry andm oist (Irrigation) Dry and most (Irrigation) A rd
Characteristics o f soil Lanjabao (main) + N jjiax iy ing
Shangfusi

series com b ina tions

Characteristics of layoutof crops

N jjaxiaying
Spring w heat andm awe

(m an) + w interw heat

(main) + L anjiabao
W interw heat(main)

+ spring w heat

Seasonal pasture hnd
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3 2 Application i the valuation fror soil quality overall quality of soils in the study area isdetem med by the
Soil quality is defined as the capacity of a soil to ind v dual qualities of varbus attrbutes of soil seres
function both w ithin its ecosystem boundaries and w ith the (T ables 1 and 3) !
environment external to that ecosystan”. By this From Table 3 we conclide that n the study area the
definitibn, soilquality can be specifically related to its ability content of N n soil series is very low, how ever the content
to functon as am edum for plant grow th in the partitionng ofK m soil series is abundant and moreover the content of
and regulation of the flow ofw ater in the enviromm ent and P n soil series is greatly scarce T hese results are suitable to
finally as an enviromm ental buffer Soils exhbit variation in the bceal oasis fam hnds It is a better msight nto the
levels of quality Such variatbn could be mherent (due to sustainable land use to analyze the soil characteristics of
the factors of soil formation) or they could be nduced cultvated land using soil series as research units

through them anagement'" and use of the soil series The

Table 3 The nutrient of soil series in the study area

i ) Samples OC/ TotalN / TotalP/ TotalK / AvailableN / Available P/ A vaikb leK / CEC Can I/
T el ke ) (s ke D) (@ ke (g ke g ko) (g ke ) e ko) @) (6 ke
Lan jizbao 5 11 &4 093 125 22 40 105 10 132 11 68
N ijiax iay ing 4 9 00 0 86 165 22 70 86 17 125 8 74
Dongsancun 6 9 20 0 80 0 50 6 122 7 02
Huayin 5 8 91 09 070 106 10 54
W usanain 4 RIR-7 063 059 132 9 31
Caojiazhumg 3 7 56 072 106 23 70 65 7 118 9 56
Panshiying 11 90 08 163 22 70 86 10 136 721
Soil classification plays m portant roles n soil survey, m ark s the advance of soil sciencg andm ay serve as the basis
soil m apping and agriculural technology transfer n the of soil suvey and popularizaton of site—specific agricultural
light of local conditions Itis aquatitive process to value the technology as well as media of worldwide mnfomation
agricu ltural sustanability through soil series A s one of the exchange i soil scence

mportant research felds in soil science soil classificaton
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