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PREFACE

Soil survey and mapping is the whole process of field investigation, description, classifica-
tion and mapping of soil types and their pedogenic factors in certain areas, which is a basic
work and measure of understanding and researching in the soil science. Through the investiga-
tion to understand the general soil morphology, the soil formation and soil evolution process, the
soil type and its distribution, the quantity and quality of soil resources are identified, which
could provide a scientific basis for the research of soil classification, rational planning, utiliza-
tion, improvement, protection and management of soil resources.

So far, China has conducted two country’ s national soil censuses. The results from soil
censuses have laid a solid foundation for our country’ s agricultural regionalization, the construc-
tion of high yield and stable farmland, the expansion of cultivation resources and the progress of
agricultural science and technology. In terms of investigation and evaluation of soil resources,
with the development of industry and agriculture, its theories and technologies have been contin-
uously developed and updated, and have been developed from traditional agricultural services to
ecological agriculture, environmental protection and sustainable agriculture services; in the field
of investigation, the field survey has been conducted in the field of topographic maps, which has
heen developed into the application of new technologies of 3S and unmanned aerial vehicles.

The textbook systematically follows the principle of combining theory with practice and com-
bining with the latest research results. Based on the detailed introduction of basic theory, tech-
nology and method of the traditional soil survey and mapping, we add application of remote sens-
ing (RS), global positioning system ( GPS) and geographic information system ( GIS) to soil
survey and mapping, and introduce application of unmanned aerial vehicles in soil survey. The
soil survey and ecological evaluation of ecological and soil quality affected by cultivated land
quality, wetland, soil and water conservation, polluted soil, forest area and reclamation area
were introduced in the chapter of special soil survey in this textbook.

The teachers of compiling textbook adhere to the principle of combination of experienced in-
structors and young scholars with a wide regional representation as well as interdisciplinary re-
search, which is of great benefit to improve the quality of textbook and team building of soil sur-
vey and mapping. The division of this revision is as follows; MA Xianfa ( Introduction and chap-
ter4, 6), JIAO Xiaoguang (chapter 1), MENG Qingfeng ( chapter 3) , ZHANG Juan ( chap-
ter 5, section 1 in chapter 9), SUI Yueyu (sections 1 and 2 in chapter 2) , LI Wei ( section 2
in chapter 8) , JIANG Baiwen ( section 5 in chapter 8) , WANG Hongbin ( section 3 and 4 in
chapter 2) , PENG Xianlong ( sections 3 and 4 in chapter 8), GU Siyu ( sections 7 and 8 in
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chapter 2) , ZHU Jun (sections 5 and 6 in chapter 2) and QI Hongling ( sections 6 and 7 in
chapter 8). Professor CU Zhengzhong acts as chief examiner in the book. We thank the national
natural science foundation of China and the special fund for scientific and technological coopera-
tion of science and technology department of Heilongjiang province for the support of this book.

There are errors and shortcomings in the book because of time haste and limited edition of
the editor. Any constructive comments and suggestions from readers are highly welcomed

by us.



=

R

e
PREFACE
PO TR - M | I vorvessavmmsmmimsssirvnsnsussenvmivosiinis iiamionsais ot somRns fpvs esoisssio i rene (1)
0.1 HIHAESHEMEGIER o rorerrrrreemsororirssassessesossnnsoassonsannnsssssses (1)
0.1.1 +HEESHEBHES SR -ooerveererrrereromermamrrnetnaenn. (1)
0.1.2 FHEE SHIBEITERD v eeeortroiorioasareafinsynins vissdbarasth vosersbs stones (2)
0.2 +HEAESHERIEBIEIL voreeerecrmmrmermersonsiiiniscsisiaasseaeas (4)
0.2.1 PRI BIRMER vivssiivacsiiusvnsessssssonsannsssuhvnssinvenssesbosiasboras (4)
0.2.2 FFEMTERE R HIFEEE (6)
0.3 IV SIENIRRRIIEMLHIAL creverrerrreeersrireesininniesniinnieninieea (7)
B1E AT E TAE - oooeveerrremerrrrsrmrssstriaantiasitiiseetisnesuannns (8)
1.1 HBES . BUTTHETEN comrorrsmsnmmmnsnmmusmsonentineisbachisns ivkonins chvinsns (8)
1.L.1 WIHBEZEAESE - cevrrervarersnsrnssmmesororessavonsaenserrsansitenioavassess sroass (8)
| o ﬁiﬁﬁfﬁ?@mtﬂﬁjﬁ ......................................................... (8)
1.1.3 ZEBAZEBAER coeevvererossermesnonnscminsaontsnasinmiognisessnsssssenssnsannas (10)
1.4 AT TAETER] ceeveererermm (11)
1.2 BB EIBI ISR wrnmseissamvonssssassisiaonidasns s ivtsdoons sovsssuessipsn (11)
1.2.1 BN THEZEREWES T oo (12)
1.2.2 RSO S IFHT  evescovevorsnessnmssistiosvhssomasannavissods e (13)
1.2.3 EAETBEAZEERAIEEE coooreeorerommenimmiiiniieieanana. (14)
1.3 iﬁ}ﬁ%ﬁmyﬁ% ........................................................................... (14)
1.3. 1 BEEEE sovsnmmmsuiannsamtiaiessomsssoddaosdosmsogsdosdnse (14)
1.3.2 FEREUCMBIMER somsrevsvorssssamassrnnavesoormassaion foranessavsaisomaniuns (14)
1.3.3 THIEBIBIEREBINES oooccoveromonsmrissnsisiisinoisnsaasonsssosssosssssiins (16)

1.3.4 i}ﬁ]EIEH@?‘E% ............................................................... (17)



-2- BH R

B2E BEEABMSEIBIRIPEST oooorsvrsesesssnssosssnsavassasensssssarassssansassssrssors (20)
2.1 R AP EILER M cooveererer e (21)
2.1.1 BEREEBPIESETE  ooreorimcamsaemsssnsnrassmerensdsasansasnosss (22)
2.1.2 AHRAEFEZEZIAILZE  -ovveeerrreemrrrreeminremsinsianinssaniseenaeeens (22)
2.1.3 RSB EEZHHENER oo (23)

2. 1.4 BRFUH B AR A HEETIBRRIORII oovoeomsessoesnnissnenn (23)

2.2 BRI ZEFGT -voovevrerrerrreereernmorimiiiii s e saaaes (24)
2.2 1 E\.‘fﬁﬁﬁiiﬁﬁiﬁﬁﬂﬁﬁ?“ﬁ ................................................ (24)
2.2.2 FIEPEPIZE ceveeeersvressnmormsmsusssasarssesrtnssnssassnsasstrysne i snes (28)
2.2.3 YABEFIE corcrorcssrconsmnsrnninsonssisisssssisnisisessssnsasssssnssinoasensons (30)

2.3 - HITBIEHRIE <vorrrrmsvnswncinssssnsssssogssss iansrins sriases Fanns Sis v anrermoiyes (31)
2.3.1 HTBEZN LI RBIRIM  coeeeerererrememnmmremsnnmmsniimearteaeneeseas (31)
2.3.2 FEREHES ceroorerororenrescunsanennisesasteniosenstersansssmnssssassssanes (32)
2.3.3 TFGEITIE ovceereenrsemmmessnmestmesessonnsinmnssonsssnssssnsransanassanassions (35)

2.4 ABFREIZEIIZETEIT ooevrrrrererrsamssiimmiiintimiii s ssaan (36)
2.4.1 BEHEIGRBGIEM - coosesirnosatotessannsnnsasbosenctannsasessans (36)
2.4.2 FEJFEHZ roerrrrrerrrrsnstmtmmeiniimiiiiisstiin (37)

O T - <y 5 3 - T P R (40)

2.5  FKICEETRIL  -orreesmsessomsassnsssssnes sassrnssnssssnasssssonsersansnsssossssnnssssons (42)
2.5.1 KSCHEZBER - HEIE LI REME  coovnerermerrmmmeneinn e (43)
2.5.2 EEFIBPIEE orrsarvosaressasavonnasssssarsnresssivbasasasnsars sgnssavassinars (44)

05 IR ERDS oosnstionaseamusmmrnricawnmusshmimins 4 5w Sekb et S tamunigalias (48)
2.6.1 HYEEN FIETERRAGELIE reooereererrrresroernirrmmnstssnnsaennnnas (48)
2.6.2 FEJFEEHZE ceveerereerenroerimiiotiiimiiiiiie e (50)

B 6.8 BB TR ssxssnmrnmomnsmumnnusin s SusshiosnssenaPasine ammvaksatuns dis Gorauat (54)

3. T . B PR T IRIEE, cvrsrersononumpensnsann imniasis by i s bsige dusnastiioss sbosuzans (57)
2.7.1 BHEEZEX T BAIEIME  corerrrrerrrrn (57)
AND GRS - G irbnner nnnmes e om0 S SRR S R R LW SRR S (58)
B3 TRBETFEE | coinesssnsssrersoneanss paanns sssvouveasas RTROT AR oA b TS A R T (60)

2.8 A HEBTBIIGL +orovoresororesssncsvtarsisnssmsrssnsisessossassssssnnsenssassassos sues (61)
2.8.1 AKIEFRF L BTG RRBGELIE  voovverroraressosnonasrenssnanssranssasiens (61)

2.8.2 TGTIHZE oovveererrseernreotmmniiimniiiiteeii e e st s aas (62)



g

B X

2.8.3  BFZEFEE  +vorssesrassssssessassunssasnssasarenssanses osasdusinostalansioguens (62)
E3E HIEEEEARIIIUTIID cooeerrerrrrreerr e (66)
3.1 FIEEEERERE G - eeereerereeeere e s (66)
3101 FHESIE SN R, BA M e (66)
3.1.2  FHEBIERIRNIE ceeeeeeereesenneees R S5 S YOOI s (67)
3.1.3  FHEB|EBCRIGHE --eeveerrorerersssrnnesmntn e (68)
3.1.4 FHEBIE ST co-ooveeeeesrorsrsinses sttt e s anes (71)
3.1.5 - HEE|HE S EFAERE . AR SERL eeerereeeeeriee e, (73)

3.2 I FEAR L AGIEIR <o erer e (75)
3.2.1 HESRFIHHTE -rvvvverrommmmmmmi e (75)
3.2.2 BHFEER . SABLGERFURGL cooereeereerrrme e, (77)
3.2.3  FHUBMGHEAURBEL -ecevrrerrerenrnenmiiimiinieeiiie e (77)
3.2.4 HBCRN sy s ey B smed e BT (79)
3.2.5 FHUFIFHBIIR  cooeerervmrermmmm (79)

3.3 S INBIETE A MIEIGHEIR --vvvevresessonsssoms soasrassasndssasusnnnssnios sesvassossssons (81)
3.3.1 +HBEBRIRIAPERE roreevsermmsossmossnuiassimsaninionsisssssisssies (81)
3.3.2 FHEBHE RS S ARHIT ~romorersonnovavesoyonnbtibbins dodhivunese ssonponnes (90)
3.3.3  FHEIEAEE RHAAR oo (90)
3.3.4  FHERIIRBEASEIHEIR <ooveesorsdorstascbnusnsnrosnmsssrsvesssssnssnansasons (101)

3.4 +HEEHEIALPEARBI I G IGE  -voeemmerremmmrn i (104)
3.4, 1 A8 pH {HIIGE covvvereremmmerermre (104)
3.4.2  FHEAIRPEITI wvvveeerernnrersennmememiii i (105)
3.4.3 FHEEALIBIEHLAI (Eh) coeereeessessererssnneesmnsnenssinrmnssmnnss s (105)
3.4.4 FHER GBUPUYTE ---vovorseeorssameosscesssasurscsssossssnsansssssssnansasssssss (106)
3.4.5 A BEAFHRIT N revevererrnrennesnnnstiommnietiinstiiaiie st (106)
3.4.6 FHEAIREG KBTI G ooeverrmmrerr e (107)

3.5 +HATARRESHIEER ooerrrrerrerrrin s (107)
3.5.1 ~ERSTEREAIIRR - ososmenmnennonisss Srrariisvis i isstasedisio s (107)
3.5.2  HUBEBRASHFEEE rvvverrremmneesrmnminniiitsi s e (110)
3.5.3 BEHEKIEMERFE o soveressemsssovarssonsysesarsensmsraysavabonbanss (110)
3.5.4 HUIBBGIFE +oooeeonreronrsosessrarasnsnsesonsyuvsssssssassastssssesssnasssasens (112)

3.5.5 FIEEIBE ooocvvermrrrrmnserni e (112)



nA

B X

AR TINBEGEEPY covemreroonommsmrrsasuersassessreasesscnssssamnnsarssnsavssssnensesssnsi bos (115)
T TiTH-RT Tovl - RTINSt T RO S S S S (115)
4 JLsl iﬁﬁ?@—'ﬁ%‘]@ﬁfﬁ ......................................................... (115)
4.1.2 IR AEIR «o-vssvhsssronsisvssanssmonvonssnessun snessnsis (116)
4.1.3 iﬁﬁ@ﬂ%ﬁ .................................................................. (117)

4.2 +HEEOHNIRBERIPEREEISR orroomerevssnnirersrasensrnsasaresn snres suseeesan (120)
4.2.1 FIEEEPIREEEER «ooveeerereriereiii (121)

4. 5.3 MR s s nssagnasiaaspseesnaruails (122)

4.3 FIEBETIBHIEIEE  oovsossrssssansvaessonnnsssssnssasssvasesssassssssssssavsssanss (125)
4.3.1 BBBERBHI T cooerrrrerrrrmer s s (125)
4.3.2 cf::‘ /J\ttﬁjﬁijﬁﬁlgm@gg ............................................. (125)

4 %d e HAR I B oo weemne s bl b i e et $ 59 (131)

Atk SRR . «5srurewmewemmmnmmosinh it il S 550 S SRS N o v (132)
4.4.1 FIHEEEMEBEGEEIE o ooeeerrrerermmrmiiii s (132)
4.4.2 iiﬂﬂg%ﬂ .................................................................. (133)
4.4.3 HAHIBWEDTERBYERE] - ooeeevrerrmermii (141)
HE5E FTIHEHATERBERHBEERL (148)
51 - JEHEORE B | suwnsoswmssmsos sonmossomonnononbihgins Sl s Sk sundn susnns sanbi s (148)
5.1.1 FEATAFIEFIMOTEGRTRL v oooeeerermerestneimommimioninimmeaion (148)
5.1.2 FHEBEIEEYBEAL oooeerrerrremnnirmniiiniii e (148)
5.1.3 Hf.:tﬁzztfﬂ‘rﬁﬂﬁ:tigﬁ‘%%% ............................................. (148)

5.2 ZHZLERELIE  cooveevrreremeonniimeniiii e s e e e (149)
5.2.1  APET R BERGIREE < cosusvvessnnorsnrnsransiinncrnanssssovssnrasianessssesinasasse (149)

T s = R & (150)
5.2.3 BB IERIBID «» oesssessnsasanssssunsasonasssstaarbnsssnssensssin (152)

5.3 VB SAHTROEHEETE oo (152)
5.3.1 YERIEHRAIBIRBEFRER <ovveeeerrreeoersnnnmssrintecnniienasiiieensane (152)
5.3.2 iﬁ%ﬂﬁ%?&?ﬁiT ............................................. bsloemersfemPosion (155)
5.3.3 P BRI SE Y FOBE Y RE TR - veeeermreerenneesnee e e e snaee e (155)
5.3.4  FIEFEBUBETF coovervvvrerrererrremrmmseriiiiii e (156)

T RS 08 12215 . T P (156)

5.4.1 S HEEHREIGE— I osvorsevssssmssnsasssevsnesamsonsrnsssssinssssasnvass as (156)



5.4.2 FIBEEEFGED --ocovveerrermmmimmm s (157)

5.5 FHEPEHBFIRAIGRTE  revvvverrreremrerermiiii (159)
EOFE BRAIEUIE - oo (161)
6.1 FEIRMEGR -ocveereorenmermnriiiiiiiiiii i s s s e (161)
6. 1.1 JBIRMELS: c-ooeevererssmmmmmis i e (161)
6.1.2 FEREEEE wresesnssssmsmrmnssasasarasesesesssnoreivanras sassnresssssasnio snishe (162)
6.1.3 SRABERINIGIS B cworrreromsarosmnnnsmmmessnnssnaspmssan sdponsinasribnsspsisssss (162)

6. 1.4 FEIEMYAIFE -oooormvmromermmmnrermmiiir i e (162)

6. 1.5 ERCTIEHBTUE «ooovrerrrreerrrr e (163)
6.1.6 E@E‘Jﬁﬁ—%ﬂﬂk@ﬂq ...................................................... (163)

6.2 +HEBEMRIFAFRIBIERY  oooerrerrre e (164)
6.2.1 BB ETEHTHELR «--oooveeremrmrermimn (164)
6.2.2 A FZE%0E (M IR RSP A FE B RER e eeer e (167)
6.2.3 FIEAYICIARPE - oovveerrrmemememr (167)

6.3 EBERIIRIBIRERI L IERIR L ooeerreererrrreeresssnneesnnsnine e (170)
6.3.1 BERBABRIIMBIRERE -ovooerorseeerossaresessssnressnsssssssssamsassssrnons son (170)
6.3.2 EEGUARH EHPUEIE T ovrrererrrrs (174)
6.3.3 EEGUARIBIFIREFIZETE «ovovrrerr (176)
6.3.4 ﬁ@?ﬁ{ﬁiﬁﬁ@ ............................................................ (179)

6.4 THEEMRELMESBEE -ooeocoseroomorsnsoransrossarsessasssssnonnsnmnsaassans (180)
6.4.1 HESETAE -ooverevnrvmsermmimitimiirissinisstsn sresssasssansssanisesses (180)
64,0 LHEBAEEPIED «oevviossrvansrvannnitnsponihhsrmnssossmtonns voss s bands (181)
6.4.3 A HEEERETE I LE oo (189)
6.4.4 FIHEEREERBEEBIIE BEE v (193)

6.5 FTANEEML LB wvrovsvovunssmivnnsonsnsvnson s ias oo sanssnssionsssbonsians sis (193)
6.5.1 T AMLIBIBHIEIR +ovveverrmmer i (193)
6.5.2 TAMIERSHAEIRE G FIRTEL coooeeverrerererernemrnn, (193)
6.5.3 TAHBIII BB = oo v-tucecisbeiinres purairsvnansesatbsosisss binasnis (195)
6.5.4 TAIEBRBUEMNGHIBEEAR - --ccoemmeeremmeoommioioininiinciaianene. (196)
6.5.5 iiﬁ‘l‘kﬁ#ﬁmiﬁiﬂ ......................................................... (197)

6.5.6 FTEANEMIBIBMETR «ovreeovivarssnnaanvossuvatsossss sosionabsvass soumbs s (197)



-6- B &

HETE MRTIBEIFERAR oo (200)
7.1 GPS/PDA #E+ HERBHE RRHIREH «oevverermervemmevmmsrmimniina, (200)
7.1.1 GPS_%PDA *ﬁ;\)ﬁ ............................................................ (2()0)
7.1.2 GPS/ PDA HRSINHE --ovvevverermnmrmrnrsmmmmsmmiiieiiiiiainn (201)
7.1.3 GPS/PDA ﬁﬁ%igﬁgﬁmiﬂgmﬂ .................................... (202)

7.2 GIS MR - oveereeemmesmmomsemunmntienii ittt s e s (203)
7.2.1  GIS HEA +oveneseennueermmmimmmisii i s (203)
T.2.2  GIS ZHER +-esmrerereneseernronsesansonsiomnssesssetusssncersssnstonstsnssiones (204)
7.2.3  GIS FEASTRE «vecervverrrrmmmmmmmmiiiinii s (205)

7.3 GIS 7+ I B R N FH e e emee v (206)
7.3.1  BRIRBBRIEIG A, «svss covonsuvsassrasmrosboraneinstsbisrar obbsontsnnssos (206)
7.3.2 BUBRAYETRSGHEIH <o oooevvmn e (208)
7.3.3 ﬁﬁggggl‘ﬁ]ﬁm ............................................................... (209)
7.3.4 BUBBYRHL oveveverrererreemrmerm e (209)

T4 GIS LM vvevvsereremmnnermmmiiiniii i s s (210)
F8E FIR A EEPET o ovorevrerr et (219)
8.1 BEHUFFEETFEMD wvvvererremrrorm (219)
8. 1.1 ﬁﬂq&%gg}g ............................................................... (219)

8. 1.2 PRI EP FEIEAT ovvereeeermrmemi (221)
8.1.3 Wﬁﬁgﬁ;%gg@@j ......................................................... (222)

8. 1.4 BUHRFEMGEEST +rvevvvremrrremmrr e (223)
8.1.5 ﬁf&ﬁﬁﬂlb}ﬁ}i ............................................................ (224)

8.2 IBHUAHEPERE -ooeremrerrmmremmmirii i e e (229)
8.2.1 TBHIAYE SLEGATY o oevmvnnmmnirnni it e (229)
8.2.2 JHHLEHEIET «oovennniirrii (233)
8,23 B E RS ST <o vromverossesssnsnansnsortimmansnnsonss sossnsbsssyses (237)

8.3 FSHUUEIMUIEE ---ooroverenmavessisnstncmiontasssinasisiossssosssinssssssssniss nivssnas (241)
8.3.1 +HEFGUYLHUMES . KB TR ovvvveerrmmeneerrmineii (242)
8.3.2 Vot I PIZERITTEE +veoesrsvemsosssossassnnansnsabasasessnaassans (248)
8.3.3  FIHEIFEEFTELTTML -oovvverormrrrrrmr e (253)

8.4 BRI AIHEIEE -oevevrererorermrrommenneiiittitittiecs s inessesnsesassenssnaes (255)

R.4.1 gggﬁﬂgﬁgg ............................................................... (255)



. T o

8.5

8.6

8.7

B X
8.4.2 Wﬁﬁﬁﬁﬁgﬁumgqigﬂ:ﬁ%%uﬁ ................................. (255)
8.4.3 WX HEIERAF S AN FEEHAR oreerveer (257)
8.4.4 WX AR HIIFES: cooereeremeriini . (259)
8.4.5 WX IHEEBMARSHE e i s R i R (259)
 SE Lo -k SRR ———— (262)
8.5.1 FEMEBIRIES sosoesiessmnintonmsraanianssvenoninssbonis sumssnsssonsms (262)
8.5.2 THBTHYPIZE wreeverrerrernnnsrinnsiiiniiiiniiiiniiniiiniiiisiioies (262)
PR FIEPRE  evveomerscnsosomnusrummnseninnssnasssssanssrnusansnsssnnassnnsssssnsnsins (268)
8.6.1 MEXTIHEETHZTAYITS FUPIZR ++ovverrevsssesnsssmunssiiisationssiissssnnans (268)
8.6.2 MK THBIBE L -ocvverenrerrertmsirassinimmciniiensisinnstanssessananses (269)
8.6.3 MEEBIHTIREALITS wwovrormecremaassunsnssrusanenapuvon savassseannssss (271)
EEIZMRK FBEEAE  cvcervmererenrernmmmmmnri e e e e (271)
8.7.1 PEBHIHBIFUES «-ovevverrrerromsermmunsriomsiniminitisitiecmionsismes (271)
IR L RS S—C S—— (272)
8.7.3 FLHbEAVE AN S A IR B LB ] ceeveermrerneeee (273)
8. 7.4 IR BIRIET wavnessenniviss snsnonssansnavsaiashs snbans onns vonsmsans (275)



CONTENTS

Preface
Chapter 0 INtroduction «««««:«sssreesrrseimmsiinnnitiinni e (1)
0.1 Concept and function of soil survey and mapping — «=+eseereserrreerenii., (1)
0.1.1 Concept and characteristics of soil survey and mapping +=+++esereeeeaseeeens (1)
0.1.2 Function of soil survey and mapping «:-s-+s++sssssssserrsmeesremianinneeenans (2)
0.2 Development of soil survey and mapping ««+:+-+sseeseesssseesiinnnesiinnineiiiion (4)
0.2.1 Overview of development at home and abroad — «:++etereererrenricinnineens (4)
0.2.2 Main problems and countermeasures «--s-sssssseseessrsnesiisniiianeieas (6)
0.3 Professional status of soil resource survey and evaluation course «=++rsseeerasseceees (7)
Chapter 1 Preparation of Soil Survey and Mapping -+ -+-sesseeeemsereemraeaanan (8)
1.1 Definition of task, and formulating work plan ««ceseererereieermiini.. (8)
1.1.1 Defining investigation task «-«s=--sssersssemearmmmmmimmmniniieene (8)
1.1.2 Determining the scale of the basemap «+++++++++esssseermummnseeiasiiniinnnn (8)
1. 1.3 Organizing the investigation team «ts+ssesesesnsisiannniiiniiiianiiiiiiiinen (10)
1.1.4 Formulating work plan «s++seeeesssnreremsummmminieniie e (11)
1.2 Collection and analysis of data «+++ssesvrvnrereemmiiiiuiiiriiiii (11)
1.2.1 Collection and analysis of data of natural pedogenic factors «+++=sseeeeese (12)
1.2.2 Collection and analysis of data of agricultural production «+=+----seeecenene (13)
1.2.3  Collection of data of original soil survey esesrereerecreniciniiie. (14)
1.3 Preparation of survey materials =««++-sssssesreererssisrniinini e (14)
1.3.1 Preparation of Maps «+-+ssererstesessiianntiiesiisiuiiiieiies (14)
1.3.2 Preparation of data of remote Sensing «-«:«+=+=sssseressesessnniiinassiinns (14)
1.3.3 Preparation of 50il maps  ++erereeesessaniiieniiiiiiiii (16)
1.3.4 Preparation of research instrumensts +-«+s«+s=sesseessuesseesinessrenseesuenns (17)
Chapter 2 Research of Pedogenic Factors and Regional Landscape ------------e-eee (20)

2. 1 Comprehensive analysis of pedogenic factors ------------------------------------------ (21)



2.2

2.3

2.4

2.5

2.6

2.7

2.8

- 2 - CONTENTS
2. 1.1 Determining the dominant factor in pedogenic factors «++esseeeresrerianens (22)
2. 1.2 Analysis of the relationship of pedogenic factors ««-eeereeeremeecnnninienne. (22)
2.1.3 Research of the interaction of various pedogenic factors «-e«ieeererseaenes (23)

2.1.4 Research of effects of pedogenic factors on succession of soil types -+ (23)

Rascnrch of alintste FRoIOrs »s«svsvnsesRecsssi seasnsssssssaenasinshvansan sosenisssassnnnss (24)
2.2.1 Effects of climatic factors on soil formation «=+sssseeremrerimmeriianiiiinnnn. (24)
259 Main resesiol GODtenln  =sssoussasmsmavsnss fRssassassTiase aasEE s s (28)
2.2.3 Investigation methods +-++=eeseereeresemsssiiinniniiuiniiieiiiene s (30)
Bessarch of tomain Bioto -sitisestinevssnmavsrromesatdus SEeshnass oy iimaikifonsazssves (31)
2.3.1 Effects of terrain factors on soil formation «=«-«+sesereemerineniiianii., (31)
D30 Mt iesenreli GOBIEDES ==s-«woe soumaemsscs s sos s Ens (oS o R AR SRS (32)
2.3.3 Investigation methods «++++s+++sseeerssmnrreriermiiinniitinneinininiine e (35)
Investigation and research of parent materials — -+-sesrereemesriniii (36)
2.4.1 Effects of parent materials on soil formation «=«=rsrsreeserreeriiinniiiiannn. (36)
2 4.9 Main research Comtents »+ws-s-ssevssenassessssnsunsssnes ssses sevassssaessnsesss (37)
2.4.3 Investigation methods ««++eseerrseasisummmisinniiiiii (40)
Research of hydrological factors «ss+ssseesesssrrmimmerriniiiiiiic e (42)
2.5.1 Effects of hydrological factors on soil formation —=ecereereresrrmenieiienns. (43)
F & 5 Wit TCaCaTEl CONNOIES. 1soasssriesssrssssrnssansosssasas snsonssnasassosRsasunss (44)
Research of biological factors ««++++sssssssssummmmmiiiimmiiiin i, (48)
2.6.1 Effects of biological factors on soil formation — +-+esereeermnereinniiiannn. (48)
3 6.3 'Main research contenls s«evsssssvesssvusenserennenssnsus sasves sonnsnsasennerve (50)
2.6.3 Investigation methods -=«-++++=sverermmeremimminiiniiniiiinestree e (54)
Investigation and research of time factors «+++ssssesereesisniiiniiinineninninies (57)
2.7.1 Effects of time factors on soil formation — ++-ererereeisnsiiiaiiii.. (57)
DT D N Teaearol GOBLEHER. onassisananisssssnis oo visessine s oembebosns VasRaassunms (58)
2.7.3 Investigation methods ===+++sssssreremmeemmmemimnmeiimiii s (60)
Investigation and research of human factors —seseerreseriiniiiiiiniiiiaiiii.n (61)
2.8.1 Effects of human factors on soil formation — «=+ssseermeeeeinnncniniinnne, (61)
285 Maif Fecearoh GORIEHES  +40es kst iurosssasonasss suussamnansss svusbsseduonsanse (62)

2.8.3 Investigation methods =++++«=s+sseesrssmmmresmmmmiiiiitie e (62)



CONTENTS

Chapter 3 Observation and Research of Soil Profiles «-----coereveemeeiiiiiiiinii (66)
3.1 Soil profile and its setting and excavation «:s«sesseeenseiiniiii. (66)
3.1.1 Soil profile and pedon as well as polypedon «»-«+sseeererermaeneninniiinnans (66)
3.1.2  Types of soil profiles «r«sssseeemsmmmeiimiiiiiiiiiiini (67)
3.1.3 Determination of soil profile quantity —=++s=sseeeerereemiiemmiiiinniiann, (68)
3.1.4 Setting of soil profile Position — «ssreeeeresrsieriiietiiiiii (71)

3. 1.5 Selection, excavation and positioning of soil profile in field :-+-veeeee (73)

3.2 Description of surface condition «=--ssssereeseemmrinrrnsie e (75)
3.2.1 Geomorphology and topography s«s«+seeeeseesssiimnsesiinniiineeniiniiien, (75)
3.2.2 Parent material types, rock outcrops and gravelly conditions -+-e-eeeeeee (77)
3.2.3  Soil erosion and drainage conditions «+s«++ssserersersnrisnsiinisinn (77)
3.2.4  Vegetation conditions «+=++«s=ssssreesssssnursimmrinemainens s (79)

35 e (Ol Skt ol land aae s ianevsailsve e saicsssbeugevedin (79)

3.3 Observation and description of soil profile morphology «=-=--ssereeeeemereaenennnn. (81)
3.3.1 Division and nomenclature of soil genetic horizons «+ssssereseeiseninienens (81)
3.3.2  Soil genesis and soil configuration «=+++==+sssssenranemminniimini, (90)
3.3.3 Soil morphological elements and their description — «ssseseesersienniinnce (90)
3.3.4 Description of soil natural properties «--ssssssereesssrnnanessimniiiinnee (101)

3.4 Simple determination of physic — chemical properties of soil profiles ««+-seeeeee (104)
3.4.1 Determination of soil pH «+=-+ssserrermsesmmmiiiimniniiiiine i, (104)
3.4.2 Determination of calcareous reaction «:cssssseesssereniiiiiiiain (105)
3.4.3 Determination of soil oxidation — reduction potential (Eh) ««-eeeeceeeeees (105)
3.4.4 Determination of soil electrical conductivity —«-eerereeereereiiaiiia. (106)
24,5 - Determination of ferrous yeliohion »wessrssnosssdslsatsosonissavasassssoeasnsis (106)
3.4.6 Rapid determination of soil natural water content «=e--seeeeseeesncieannes (107)

3.5 Collection of soil specimens, and soil profile photography —=«:+s«-eseeeeenreceneee (107)
3.5.1 Collection of soil analysis specimens ««++ss+ssesesrssnsmereesininiiiiiinnns (107)
3.5.2 Collection of specific samples «+++++eeesssesssseresiuiiniioninisinisasen. (110)
3.5.3 Collection and manufacture of whole specimen «+-«seereeneriieiiinaannn. (110)
3.5.4 Investigation of plots  +++sssservrressimimiiimiiiimi (112)

3.5.5 Photography of soil profile «+++sssterereimmmmiiiii (112)



