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Abstract: T he issue o f ag r icu ltura l land sus ta inab ility is im po rtan t to every pa r t o f the w o rld, especially in the deve loping

coun tries. Based on the da ta co llec ted by fie ld invest ig a tion and labo ra to ry ana ly sis as w e ll a s so il c la ssification theo ry, the

au tho rs discuss th e app lica tions o f so il se r ie s in the ar id no rthw e ste rn C h ina. On the one hand, the app lica tion in the lay ou t o f

rat ional ag ricu ltu ra l o f oa sis fa rm lands: ( 1) tw o so il ser ies, n am ely, L an jiabao ( m ain ) and N ijiax iay ing, be long to the

m ode ra te and ex trem e ly a rid reg ion in the study a rea; a cco rding ly, the lay ou t o f crops is the spr ing w h eat and m aize (m a in)

and w in te rw hea t; ( 2) N ijiax iay ing (m ain) and Lan jiabao, how eve r, fa ll in to thew a rm -co ld and ex trem e ly a rid reg ion, w h ere

the w in te rw hea t (m a in) and spr ing w hea t g row; and ( 3) the S hang fusi is pa r t o f the w arm ch illy-ar id reg ion, w h ich is used

a s seasona l pa stu reland. On the o ther hand, the applica tion on the so il qua lity o f o asis farm lands, th e re su lts ind ica ting tha t

am ong a ll so il ser ies, the con ten t o f N is ve ry low, how eve r, the con ten t o f K is abundan t, and the con ten t o f P is g rea tly

scarce.
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1　 Introduction

Susta inability o f land use is defined a s the sus ta inab le

incre asing and stab ility o f land productiv ity , w ith the good

benefits in the soc ie ty , e conom y and env ironm en t. Because

the production o f suffic ien t food to feed an ever-increa sing

popula tion is one o f the m ain cha llenge s today , th e

ag r icu ltura l su stainab ility is obv iously im po rtant [1],

especia lly in the a rid reg ion s o f no r thw est Ch in a[2～ 4 ]. O n

the o th er hand, th e Ch inese S o il T axonom y ( CST ) p lay s

im po r tan t ro le s in so il su rvey, so ilm app ing and ag r icu ltu ra l

techno logy tran sfe r in the ligh t o f loca l conditions, w h ich is

w o rk ed ou t ba sed on diagno stic ho r izons and diagno stic

chara cte r istics o f so ils [5] be ing the advanced exper ien ce s o f

fo re ign so il c lassifica tion, e specia lly the U S so il

tax onom y[6]. So il se ries a re th e ba sic units in C ST [7～ 9].

T h is paper tak es L inze sam p ling area ( LSA ), a typica l

o asis ag r icu lture a rea in th e H ex i C o rr ido r, no rthw e ste rn

C hina, a s a ca se study to d iscuss the applica tion s o f so il

se r ie s in susta inab le land use o f o asis farm lands through

u sing the co llected da ta and the so il classif ica tion theo ry.

T he app lica tions o f so il se ries m ain ly include tw o a spects:

( 1) the app lication in th e layou t o f ra tiona l ag r icu ltura l o f

o as is fa rm lands and ( 2) th e applica tion on the so il qua lity o f

o as is fa rm lands.

2　Materials andM ethods

2. 1　 Study area

T he study site is loca ted in the sou th o f L in ze C oun ty,

Zhangye C ity, Gan su P rov ince, the ar id reg ions o f no r thw e st

Ch ina, w ho se a rea is 399. 775 km 2, and situa ted a t ea st

long itude 100°00′～ 100°15′and no rth la titude 39°00′～ 39°

10′. T he m ean annua l tem peratu re is 7. 6℃, w ith a

m ax im um o f 21. 9℃ ( Ju ly ) and a m in im um o f - 9. 2℃
( Janu ary ), and the m ean annua l pre cip ita tion is 113. 4

mm [7, 8]. S ince w e are dea ling w ith ar id reg ions, the re are

conside rab le va r ia tions in m ean annua l p recip ita tion.

Ra in fa lls are abundant in the sum m er season m a in ly. M ean
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po ten tia l ev apo r ation is 2 341. 0 mm /a. T he so il type s a re

var ious, m a in ly a lluv ia l depo sits and G ob i so ils. A cco rding to

the CST [5], the so ils o f th e study a rea a re d iv ided into 4 so il

o rder s, nam e ly, A n th ro so ls, A r idiso ls, G ley so ls and

C am biso ls; 4 so il subo rde rs, 5 so il g roups, 8 so il subg roups

and 12 so il se r ie s [8].

2. 2　Data resources

T here have been seven so il ser ies re la ting to oa sis

farm lands, tha t is, L an jiabao, N ijiax iay ing, Dong san cun,

H uay in, W u sancun, Cao jiazhuang and Pansh iy ing. T he ir

cha racter istics are p rescribed in th e tab le 1 [7 ].

Tab le 1　Types and characteristics of soil series in the study area

S o il ser ies types So il ch aracteris t ics

L an jiab ao

A th ickn ess of si lt ig ic ep ip edonm ore than 80 cm; the con ten ts o f o rgan ic carbon (OC ) and to ta ln it rogen ( TN ) are

11. 6 ( 7. 7～ 20. 8) g /kg and 0. 9( 0. 6～ 1. 5) g /k g respectively; th e ra tio of carb on an d n it rogen (C /N ) is 12. 5; th e

ca tion exch ang e capacity (C EC ) is 11. 7 C om l (+ ) g /k g; lum py s t ru ctu re

N ijiax iay in g
A th ickn es s o f si lt ig ic ep ip edon 50～ 80 cm; OC 9. 0( 7. 0- 10. 4) g /k g; TN 0. 9( 0. 7～ 1. 0) g /k g; C /N 0. 5; OEC

8. 7 C om l (+ ) g /kg; lum py s tructu re

Dong san cun
T h e co lor o f so il is very ligh t; O C 9. 2 ( 7. 3～ 11. 1) g /k g; TN 0. 8 g /kg; C /N 1. 5; CEC 7. 0 C om l (+ ) g /kg; th e

below solum of loam y tex tu re soi lh as th e ox idat ion-reduct ion ch aracter is t ic

H uay in
T h e su rface of so il h as salt ef f lores cen ce; OC 9. 0 ( 7. 4～ 10. 4) g /k g; TN 0. 9 g /k g; C /N 9. 9; CEC 10. 5 C om l

(+ ) g /k g; th e b elow ep ip edon of loam y tex tu re soi lh as th e ox idat ion-redu ct ion ch aracter is t ic

W u san cun
T h e s ilt ig ic ep ipedon is very th in; OC 5. 8( 3. 3～ 7. 4) g /k g; TN 0. 6 g /kg; C /N 9. 3; C EC 9. 3 Com l (+ ) g /kg;

having a leak in g sand epipedon w ith ox idat ion-reduct ion ch aracter is t ic

C aojiazh uan g
A th ickn es s o f s ilt ig ic ep iped on 20～ 50 cm; OC o f sur face ep ipedon 7. 6( 7. 1～ 8. 4) g /kg; TN 0. 7 g /kg; C /N 10.

5; O EC 9. 6 C om l (+ ) g /k g

Pan sh iying
A th ickn es s of s ilt ig ic ep ip edon 20～ 50 cm; OC o f su rface ep ip edon 8. 7( 6. 6～ 10. 8) g /kg; TN 0. 8 g /k g; C /N 10.

6; O EC 7. 2 C om l (+ ) g /k g; h av ing s andy or san dy g ravel ep ipedon

3　Results and Conclusions

T he re su lts show tha t the re have been tw o applica tions

o f so il ser ies in the study area, nam e ly, the applica tion in the

lay ou t o f rationa l ag r icu lture and the app lica tion in the so il

qua lity o f o asis fa rm lands.

3. 1　 App licat ion in the layou t of rational agriculture

So il m an tle and ag ricultu ra l reg iona l char acter istic a re

reflec ted by the distr ibu tion m ap o f so il se ries in the s tudy

a rea, w h ich ar e div ided into th ree so il r eg ions acco rd ing to the

e leva tion 1 500 m and 1 700 m a. s. l. ( T ab le 2): ( 1) the

m ode ra te and ex trem e ly ar id reg ion inc ludes tw o so il se r ie s o f

Lan jiabao (m a in) and N ijiax iay ing and g row ing the crop s o f

spr ing w hea t and m aize (m ain) and w in te r w hea t; ( 2) the

w a rm -co ld and ex trem e ly ar id reg ion in clude s tw o so il se r ie s

o f N ijiax iay ing (m a in) and Lan jiabao and g row ing the crop s

o f w inter w h eat (m a in) and sp r ing w heat; and ( 3) thew a rm -

ch illy a rid reg ion in cluded the so il ser ies o f Shang fus i, m a in ly

used a s seasona l pastu re land.

Table 2 Re lations between comb inations and d iagnost ic charac ter istics of

soil ser ies and the layout of agr icu lture in the study area

T he d iv id ed reg ion s

of agr icu ltu re

M oderate and ex t rem ely

arid reg ion

W arm -cold and ex t rem e ly

ar id reg ion

W a rm -ch illy

arid region

E levat ion /m 1440～ 1500 1500～ 1700 1700～ 2100

A ccum u lated　　≥ 0℃ 3292～ 3360 3020～ 3292 2475～ 3020

tem peratu re fo r the　　≥ 10℃ 2757～ 2838 2428～ 2757 1774～ 2428

as su red rat io of 80%

M ean annu al tem pera tu re /℃ 6. 9～ 7. 2 5. 9～ 6. 9 3. 8～ 5. 9

M ean annu al rain fal l /mm 113. 4～ 132 132～ 162 162～ 222

A nnu al a rid ity 4. 58～ 5- 4. 90 3. 77～ 4. 57 2. 14～ 3. 76

D ay s o f no f ros t in a year 152 145 130

So il characterist ics

So il tem peratu re in the d ep th of 50 cm /℃ 9. 5～ 10. 5 8. 0～ 9. 5 < 8. 0

So ilm o istu re region s D ry andm ois t ( Irrig at ion) D ry and m o is t ( Irr igat ion ) A rid

C h aracteris tics o f soi l

ser ies com b ina tions

Lan jiabao (m a in) +

N ijiax iay in g

N ijiax iay ing

(m ain) + L an jiabao
S hangfu s i

C haracterist ics of layou t o f crop s
S p ring w heat an dm aize

(m ain) + w in ter w h eat

W in ter w heat(m a in)

+ sp ring w heat
S eason al pas tu re land
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3. 2　 App licat ion in the valuat ion fror soil quality

So il qua lity is def ined a s the capacity o f a so il to

function bo th w ith in its eco sy stem bounda rie s and w ith th e

env ironm en t ex terna l to tha t eco sy stem [9]. By th is

definitio n, so il qua lity can be specifica lly re la ted to its ability

to func tion a s am edium fo r plan t g row th, in the pa rt ition ing

and regula tion o f the flow o f w a ter in the env ironm ent and

fina lly a s an env ironm enta l bu ffe r. S o ils exh ib it va r ia tion in

leve ls o f qua lity. Su ch var iat ion cou ld be inhe rent ( due to

the facto rs o f so il fo rm a tion ) o r th ey cou ld be induced

th rough the m an agem en t[11] and use o f th e so il se r ie s. Th e

ove ra ll qua lity o f so ils in th e study area is de te rm ined by the

ind iv idua l qu alities o f v ar ious a ttr ibu te s o f so il se r ie s

(T ab les 1 and 3) [7 ].

F rom T ab le 3, w e conc lude th at in the study a rea, the

content o f N in so il ser ies is ve ry low, how ever, the con ten t

o f K in so il se ries is abundan t, and m o reove r, the con ten t o f

P in so il se ries is g rea tly scarce. T hese resu lts a re su itab le to

th e lo ca l o asis fa rm lands. It is a be tte r in sight in to the

sus ta inab le land use to an aly ze the so il cha rac te ris tics o f

cu lt iv a ted land u sing so il ser ies a s research un its.

Tab le 3　 The nu tr ien t of soil ser ies in the study area

So il se ries
S amples

o f so il

OC /

( g· kg- 1 )

T o ta lN /

( g· kg- 1 )

T o ta l P /

( g· kg- 1 )

T o ta lK /

( g· kg- 1 )

A vailab leN /

(m g· kg- 1 )

A vailab le P /

(mg· kg- 1)

A vailab leK /

(m g· kg- 1 )

CEC Com l/

(+ ) ( g· kg- 1)

L an jiabao 5 11. 64 0. 93 1. 25 22. 40 105 10 132 11. 68

N ijiax iay ing 4 9. 00 0. 86 1. 65 22. 70 86 17 125 8. 74

D ong sancun 6 9. 20 0. 80 0. 50 6 122 7. 02

Huay in 5 8. 91 0. 90 0. 70 106 10. 54

W usancun 4 5. 84 0. 63 0. 59 132 9. 31

Cao jia zhuang 3 7. 56 0. 72 1. 06 23. 70 65 7 118 9. 56

Panshiy ing 11 9. 0 0. 82 1. 63 22. 70 86 10 136 7. 21

　　S o il classifica tion p lay s im po r tant ro les in so il surv ey,

so il m app ing and ag r icu ltu ra l techno logy tr an sfe r in th e

ligh t o f loca l cond ition s. I t is a qu atitive pro ce ss to v alue th e

ag r icu ltura l susta inability th rough so il ser ies. A s one o f th e

im po r tan t re sea rch fie lds in so il science, so il c lassifica tion

m ark s the advan ce o f so il scien ce, and m ay serv e a s the ba sis

o f so il su rv ey and popula r iza tion o f site-specif ic ag r icu ltur al

techno log y as w e ll as m edia o f w o r ldw ide in fo rm a tion

exchange in so il science.
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