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Study on the characteristic properties and genesis of land desertifi-

cation in the agriculture and husbandry interlace zone

AN Shao-Shan'?,CHANG Qing—Ruiz,LlU ]ingE,LI Bi-Chengl (1. Institute of Soil und Water
Conservation, CAS & MW R, Yanpling Shaanri 712100, China 2. Narthwest Sci-Tech Unrversity of Agriculture and
Forestrv, Yanging Shaanat 712100, China). Acta Ecologicqg Sinica.2003,23(1);106~111.

Abstract: land sandification is one of the main kinds of desertification in arid and semi-arid areas as well as
parts of semi-moist area, China is the most endangered by land sandification in the world. in which there
are about 1. 807 million km~ total area. and still extending 2. 460 thousands km’ every year. In this article,
matter composition, soil physical and chemical characteristics and soil bulk struciures are analyzed for
studying the occurring mechanism and essential characteristics in agriculture and animal husbandry
interlace zone of Northern Shannxi.

The results show that; (1)By the influence of wind and sand erosion, the fine silt in upper soil layer
graduaily decreases. The particle composition become rougher. finally be replaced by quicksand. and the
original soil profile is covered with the sand layer until the full soil profile 1s homogeneous sand. The soil
mass configuration are all C type layer. the content of particle whose diameter exceeds 0. 05mm is more
than 800g « kg '. (2)With the developing of land desertification, the content of organic matter in upper
sotl laver decreases from 7.92g » kg™ ' to 0. 84g « kg ', and that of rapidly available potassium decreases

1

from 91.66g « kg ' to 27.82g » kg '. and that of CaC(Q); decreases from 83. 06g » kg 'to 4. 23g *» kg
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With the increasing of sand content. the cation exchange capacity decreases from 9. 58cmol « kg ' to
2. 91cmol « kg '. The status of soil fertility become worse and the potential productivity of land are

decreasing. (3)The main mineral element is 8i(),. Al;(); in soil, and the contents of them are more than
80% of total mineral. With the development of land desertification. the content of Si(), in soil mass
increase 100g * kg ', and the contents of Fe, Ca. Mg, Ti and Mn etc. continuously decrease and the
extent is hetween 40% ~80%. In the severely desertification soil 8510,>720g » kg "', Fe,(0;< 20g * kg '.
Ca()<<20g » kg ' \MgO<9g » kg™ '; In the less desertification soil or no desertification soil. Si(),<700g *
kg ' Fe,(3;>>30g » kg'', Ca0)>30g » kg' ' MgO>12g * kg '. The clay mineral elements constitution
compared with soil mass. Si(), decrease 100~200g » kg "' and Al;Q). increase about 100g « kg ' and Fe,O,
increase 20~50g » kg '. In different degree desertification soils. element composition has little difference.
which shows the infancy of soil efflorescence develop degree.

Soif modern formation progress is in the stage of erosion and sand depositing. Matter leaching and
chemical weathering are weak, and FeR Al accumulating is weak. land sandification in studying area can
he divided into four stages; windblown erosion. sand erosion and depasit balance. sand depasit and soil
formation. There are five types sandification of land; fertility declination and texture tending course.
surface layer denudation, slice sand covers. mobile sand dunes. fixed sand dunes.

Key words:the agriculture and animal interlace zone: land desertification; soil properties; genesis process
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W oHHERFR DEREAN.ER. B FRAERE.THRBLC.URNBENE.BRABR /. FAEF
LR TAER)DHER: BRAEE L MBI X . M s s R B 58, (20 AR
MNEREBAUBRAENRLER FESTERVAERAES BEHE O KLK LRI, ZRR TR
HWABMHEETERRESEBE. FHLB7~9C KR 250~ 150mm. . E KB/ 1152~ 1290mm. KX H ¥ 3. 8~
7. 2 ;A BIBIEN X FHE TR . EERALEN . EEAAHL FHRERNTARMN. FEXHARHEEE
BHENBELER. T ELEKBEKTEE AXE . FER . AN .8 . HE ¥ NEUEFNOD 8%
.U T REHD R G HE LR T F O R T E T TE L ELTUR 2
F REUF BB . BEAREEY. ZHWEIREATUMBY I E KFRERVSABYN L E. R Y E
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Table 1 Discribing of exper imental profiles characteristic
. KX
cRmE HEE % K ‘ﬂtiﬁ%ﬂ‘ W+ 8 Mo RECC) () WAk B B2 R
_ _ {m) (Geamoarphic Parent 1 Tempera- . Stages and type
Sample site  Profile 1 1 Vegetation Precipi- L
Elevation type material ture _ of desertification
tation
THBFEAT SNAL 1510 KimE'  HHULErY FER 7.9 3556
EHMAGEES SN-BL 1590 ¥+ B Bkt THR 7.9 34l 1 XNyfm. e sEBR
WMHEAD SN-B2 1290 HtboH BNaEE+ M EEY 8.0  413.9 MAYN.EEIMES
ARSI SNC1 1230 MUKLal UEARY mRLEHER 8.5 441.2 Ry HE A HER"
WA ERSE® SN-DI 1250 ¥R WIREY BE4EHSC 8.0 398.5 FTMEE . BMEVREE”
MIEXEXR® SN-D2 1280 VR YT il 8. 398.5 R BLEsHHY LR

T Dingbian zhuanjin, @) Dingbian shigaliang,®Shenmu xisha,{1)Shenmu machang.3 Yuyang mengjiawan, ® Loess hill,
7:Sand loess hill, & Dune, 3 Loess, {0Sand ediment. 1I'Dry grasstand, §Z Desertification grassland. {3 Grassland cover
desert, 18 Desert . j3 Fertifity dectination, [0 Surface [ayer denudation. J7Slice sand covers, {8 Fixed sand dunes,9Mobile

sand dunes
2 TN EBERNER
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REEFWNEINHEHEBEELABC.ERANBHBRERKEKBER . PRIZEBREHE. . T&C
BERERE.RRZRTELE S EER, 2 Em X HELEBRBEERATRAXEL. @Y —
WHBERB.ME 2R, SN-Al BEERE LN, LEHE R A-AB-B-BC:SN-Bl i EZZHBH B
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Table 2 Soil mechanical composition

i B i{:jii B =>0,2mm 0. 2~0.05mm 0, 05~0. 02mm 0. 02 ~0. 002mm < 0. 002mm
Profile depth(m) Colour (gekg™ 1) (gekg™ D (g kg™ D (g kg™ ) (g+ kg™
A:0~15 MEE 10YR 6/4 0. 00 304. 19 381. 68 116. 68 107. 44
SNAL AB.15~55 M 1OYR 6/3 Q. 00 309, 25 361. 02 186. 10 143. 62
‘ B:55~115 8 10YR 6/4 0. 00 406. 11 385. 52 94, 2] 114. 16
BC.115~150 {#H&¥ 10YR 7/3 0. 00 381. 75 416. 05 107. 24 94. 96
AC1:0~25 M #&#® 10YR 7/4 0. 00 825. 30 104. 86 15. 00 54. 84
ACZ2.25~55 M ¥&#& 10YR 7/3 5. 80 785. 42 124. 55 25. 40 58. 83
SN-Bl AB;55~75 MEM I0YR 6/3 0, 00 425. 07 325. 06 132. 18 117. 69
B:75~105 B  10YR 8/2 0. 00 152. 24 325. 06 345. 64 177. 05
BC;105~150 M ## 10YR 8/3 0, 00 164. 65 360. 94 319. 95 154. 46
BC.0~20 ¥ 10YR 7/5 0. 00 360. 13 383. 16 140, 33 116. 3%
SN-B2 C1,20~80 M E# 10YR 8/4 0. 00 392,71 370. 92 115. 00 121. 37
C2.80~150 IR¥EE IOYR 8/4 0. 00 123.13 359. 59 112. 15 105. 12
C.0~865 M 10YR 7/4 804, 94 142. 03 16. 84 8. 55 27. 64
SN-C1 BC.65~115 4 #10R 6/6 4. 71 333. 48 259, 94 237. 66 164. 22
:115~150 M ¥ 10YR 6/5 .55 326. 28 268, 52 236. 29 165. 96
AC;0~30 MR I0YR 6/4  749. 91 171. 65 36. 67 11.22 30. 55
SN-D1 C1,30~70 K& 10YR 5/2 548.92 272. 05 71. 36 38. 83 68. B4
C2.70~120 ¥ JK IOYR 6/4 486. 37 322,02 70, 29 60. 98 60, 34
C3.120~150 MHE® LOYR 7/2 R47.05 106. 01 16, 81 11. 89 18. 4
C1:0~40 RIR® 2.5Y 8/4 560. 98 395. 59 14. 90 6. 25 21. 88
SN-DZ2 C2.40~70 tkik# 2.5Y 7/3  556.02 409. 63 1. 48 9.1] 20. 42
C3:70~150 % #W2.5Y7/3 572.56 390. 06 8. 21 6. 26 22, 91
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WirHE RS RBEME. LA R AC-B-BC;SN-B2 1 SN-C1 HE# A BR#EEERMH. .14
LHEBC HEHNBRE. GERZUBRESFMNMUZE (50cm EE).ETFTHELRBIGBEE BCO S
B (C) .+ #k# & C-BC-C 8% BC-C;SN-D1,D2 # | 0~2m B &N HHEHE. HIEEK AB =¥ Ny}
FrE.TIEHUEEKACE.

2.2 HIEABRERL

FINHLRA R TR TSR RS RATARRENAR. L~ B RERRL HERA
S 4 25 4y T TGORL G L o AR /0 L BB R o AR R 0 M RO i R BT LA LR IR
BRI L. AT LA RN S B RSE R R R R R,

% 2 HAREEE NN AR .SN-D2 7 0~2m WH N F Y B >0. 05mm #y BURLIS 3
950g + kg "ML . EESETEHEL ERRXERR /D RAYUAHRY . SN-DI REBMERDT L5
SN.D2 M .o A REFRE L. KPR E>0 2mm HEAREH . X TERRNMKNSEA M
B, SN-C1 S E k42 >0, 2mm MBI RZE 5K T J24H%E 800g ke "M b EERRRBRERERMARY.T
o g LRl y FNE. F TRARARERRA., SN-Bl S E A F>0. 2mm KAEN . H
B R, 0. 2~0.05mm MADBASREZHRTFTEMMT 673.06g - kg™ WA RBU LB .SN-
B2 +MABREHZLEM. EANEL BEARERZAXHBER SN-AL R T A MEA
BRI — LM EFRE.

2.3 +EAEEREL

MELTHPILER. TNEARSEEAVEFER. HE3ITNR . REAVEMN 7.92¢ « ke 'R B B
0.84g - kg EBMADEA LN GRS BRI 4.0g - kg FEE LWL B LIRE
HLEMESEY R BMTHA K. B — FE SR R SRR A0 RRW D9 L5 1 F R AL
FRFARERR. I MO EHANEENSGHRSHEIEFEREFQELTE. L HTRAE T BER
HHBER D, EEM 91.66g « kg "B/ F 27.82g kg .

R3 LTMEBEXREEER

Table 3 Seil composition and exchangeable capacity

WES RRAS ﬁﬂllﬁ o 3% L 3 g 5 CaCo, CEC
Profile Horizon (-ke ) (g-kg™") (g-keh) (goke D oH (g kg ¥ (emol kg V)
(3. M Av-N Av-P Av-K
A 7. 29 68. 58 6. 14 91, 66 8.27 83. 06 9. 58
SN-Al AB 9. 48 55. 68 8. 93 71. 59 7. 98 83. 35 13. 41
B 10. 08 34. 29 3. 62 54. 18 8. 17 85. 01 8. 36
BC 2. 04 28. 01 2,75 60. 96 8. 47 123. D4 5. 94
ACI 1. 14 29, 03 3. 70 54. 04 8. 14 62. 66 5. 33
SNLB1 AC?2 6. 00 36. 67 3. 70 57. 54 8. 06 56. 91 6. 14
AB 10. 11 80. 80 2.74 85. 10 7. 88 81. 41 15. 03
B 5. 34 23. 77 2. 42 47. 68 7. 92 232. 20 11. 39
RC: 3. 69 20. 71 t. 88 47. 40 8. U] 209. 91 10. 38
BC 2.27 20. 23 2. 85 57. 96 8. 12 134. 76 10. 38
SN-B2 Cl1 L. 47 13. 07 3. 03 51. 52 8. 10 97. 56 9. 58
C2 k.12 13. 07 2. 14 Al. 17 7. 85 86. 25 8.77
C k. 20 15. 49 1.21 48. 93 8.57 11. 68 2. 91
SN-C1 BC 2. 49 19. 18 1. 48 151.12 7. 86 152. 68 21. 09
C 2. 60 12. 90 1. 30 148. 26 7.82 158. 02 21. 05
AC 1. 64 35. 31 6. 53 27. 82 8. 30 4. 23 3. 71
SN-D1 C1 4.22 35. 04 10. 75 19. 18 7. 82 4.03 4. 52
C2 3.29 14. 94 6. 71 29. 63 8. 15 14. 96 3. 92
C3 1.26 6. 62 4. 87 17. 68 8. 34 5. 27 2. 10
Cl1 0. 84 28. 82 2. 58 30. 35 8. 46 10. 77 4. 52
SN-D2 C2 0. 58 25. 46 0. 93 26. 98 8. 44 12.32 4.12
C3 0.57 16. 30 0.51 32. 01 8. 44 14. 68 3. 92

T ey e -
Ca- -
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BEREMBEREANEHAFEET AN LA TERAS, T A CaCO, B . A 5L B 5 #
2, M EIBALE SN-AL B E bl SN-D1.#R CaCO, 1 83.06g - kg "WV H 4. 23g kg ™', HEFX
BB AT MBI ER<EKTE. B0 5 BE 757 # 58 b 38 i 8 K, ) SN-A1 #Y 3. 83cmol ~
kg 'HEH0P SN-C1 #y 18. 18cmol - kg ', RIZ M F XM R R & B 6944 oo b& K. B SN-A1 8
9. 58cmol + kg '— B Z SN-C1 # 2. 91cmol « kg ™!, 1 1838 et #E i B {IE 705 35 T R B0 B . OF L 3 K
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2.4 LHRCEEEELL
I MFMERNRIENOFTE EAEMARRAZHRIBENR LI IBESERANER TE-ERE

PR LR AERE . RRACEF AR LA T RARR R 4. LETRETRART
Si0, HEMEELALO, K2, —EHMA T MM EER. OS5 LEFER T ERH0OKUE . HETRBE

SGHARBIT20% ., HEEFRBEILKER, LEP SO, BEAR . &L 100g « kg ' Fe.Ca,Mg.Ti 1 Mn
LT PEK, TRREE —BTE 40% ~80% Z 6], ¥4k ™ ) + 3 H i A2 W, S0, F B1E 720g « kg™
LI+, Fe,0;.Ca0 R 20g « kg™ ' \MgO £ F 9¢ « kg ' - WALBE 55 3K 4 5k & A YD L i 1 3 17 F =2 kL Si0,
<700g * kg ' Fe,0,.Ca0 X F 30g « kg ' .MgO fE 12g kg ' +. RELHWHLFHIMOEHFTEE,
Bt HBEMAYENMLN EXRME.
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Table 4 Chemical elements composition in the mineral soil bulk

THRTEHAR ¥4 T K AH B
i i B BERags Elements composition in the mineral soil bulk Elements composition in soil clay
Profile Horizon Si(}, Al Fe,(); CaO MgO SiQ), Al,O; Fe,O;
(grkg D (gekg D (gokg ™) (g-kg D (g-kg " (gokg™ " (gkg Y (g kg D

A 685. BY 119. 63 30. OR 41. 89 12. 77 583. 68 226. 07 59. 93
SN-A1 AB 667. 79 129.19 31. 48 45. 82 13. 92 593.75 228.70 53. 32

B 666. 39 124. 87 31.69 60. 67 14. 27 585. 71 227.71 55. 50

BC 675. 85 116. B8 29. 25 55. 39 14. 08 295, 22 219. 42 54. 99

AC1 732. 21 106. 92 Z25. 48 31. 44 11. 48

AC?2 723. 62 112. 89 Z26. 69 30. 33 11. 34 541. 43 224. 32 75. 90
SN-Bl AB £84. 18 128. 47 34. 44 43. 32 13. 78

B 625. 33 110G, 34 32. 57 118. 44 14. 52 562. 63 213. 38 73.62

BC 640. 54 103. 66 35. 91 107. 83 16. 03

BC 670. 29 114. G1 31. 37 58. 91 12. 58 583. 55 216. 66 68. 85
SN-B? Cl 696. 05 119. 68 32. 48 42. 36 13. U8

(2 691. 92 115. 99 31. 04 40, 69 12. 93

C 781. B6 114. 33 11. 81 12. 74 5. 44
SN-C1 BC 648. 00 128. 69 34. 47 82. 05 14. 99 557. 91 222.42 88. 90

C §508. 30 133. 31 38. 01 §4. 33 15. 84

AC 779. 31 105. 43 10. 55 18. 40 4. 63
. Cl 760. 38 114. 24 16. 24 10, 58 7.02 h85. 59 208. 66 2. 57
SN-DI1 ]

C2 762. 69 118. 73 17. 77 14. 75 B. 39

C3 788. 96 112. 33 8. 45 8. 65 4. 54

Cl 746. 44 120, 45 15. 73 13. 28 6. 91 587. 36 214, 62 56. 51
SN-1D2 Cc2 728. 16 117. 03 14. 34 13. 70 6.45

C3 777.62 108. 75 13. 64 9. 02 5. 12

TR TEARS T EHE.SO, — B 100~ 200g » kg ' ALO, 1 Fe,O, & B 1% fin . H
ALO, 1#1m 100g » kg '8 . Fe,O0, K 20~50g » kg " BB EMESEER{NRMBEM.Sa>1.10.Saf >
BLHHAERVYHBEZE CEBRERAKR, BHAXEENTERDERARNMELERLG =Y. &
REEAHE ROaRBTEIRALEEHBEN -AEARTRENHEE,

3 iS5




1 4 B2 Ll 5 RO A b U L B A R B LT AU R ill

3.1 RHCEHH TR R
iﬂ@kﬁ%ﬁﬁﬁ%%iEﬁﬂ%fﬁ?&‘ﬁﬁ%ﬁkJEEZFE%fﬁiﬂﬂ@%lﬁﬁﬂﬁ\ﬂ%ﬁﬁ#ﬂifrﬁﬁﬁ
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ﬁ?ﬁﬂﬂE.ﬁrﬁliﬂ—ﬁilﬁﬂc-iﬂ!ﬁﬁaﬂfk-ﬁﬂﬂxﬁﬁw-?ﬁmﬁ&#%ﬁﬁ%ﬁﬁw-ﬂ?iﬁ%iweﬁeﬁ
BETHE.EM HMEKEEERESER, Ll ETREER.
3.2 REXHEHIHVAIBRSHEBRYS

2 e A5 R A5 R K i K e A D B R X > — o AR R O T 6 b AR B 5 SRR GE AT LAAS
R EREN AN, EX SN MARIA AR T R L 00 4084 5% W R
WRBERL RN ERGN-BD AEFLEH . ERE®HBAR O HEMB R GN-B2; £ R
FRMAAT APARERRN . 2EZSERLES FR LM REXB.C ZR EE LR ON-
Cl). BRERLE R . v R R T .+ 100 i 45 ] 2 B 52 & LU0 B0 J S B4 (SN-D1.SN-D2) L it & A
EREROVE MBGR LY G R YRR KA AR A R R E S R B B U
W RERMBES R TSR NHE. Y SRR R 4 BB R R
B3 (SN-B1.SN-B2). [, 70 it $1 F 45 Br B (SN-C1), Kb U 818 F Br BE (SN-D2) 1 + 3R JE Al & # Bt 8t (SN-
D1.SN-A1),
3.3 RYWZHEW LEUPEER

SR ENTE RS BTSN RARNESFRE PR EH WL L2 o TR
. R 7 3558 8 4L B (SN-B1) . % 2 # 1 & (SN-B2) W #E R (SN-C1) . Hi s ¥ £ B(SN-D2) M@ € ¥ i
& (SN-DI). P HERAEREARE TP AOBEER . SR EL. L HPRBEABBEFERE ERY
ERL EEA TR EERAANE . AELHERLAM ARG S UBHR. LR ETRE N iEE
% R EEM LT B v B S AR TE RV BN BB R U X A 55 BE h A IR SR
RFAHTE BEELROEEMER. tHEFREICEL2ER RIVER T BV UHRTERN .2
AMEZLBRDEE FREARR . ESZEFNORIHE EER D, — KFEHRE: L F KRB .
HEBERARH.ZRIRFALRAE BEMEETRE TR EREERSD K.
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