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Fig. 1 Distribution map of the studied soil profiles and lime reaction
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Table 1 Environmental information of the studied soil profiles relative to elevation
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Table 2 Mechanical composition of the topsoils of the soil profiles
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Soil particle composition CV/% Kurtosis
type
fib ki Sand (2~0.05 mm) )
8.05 39.80 25.48 33.69 -0.01 -1.12 EAS
HBHRLSilt (0.05~0.002 mm)
37.40 73.19 54.35 13.67 0.16 -0.37 EAS R
FikiClay (< 0.002 mm)
7.11 42.40 20.17 35.49 0.99 1.15 EAS R

http: //pedologica. issas. ac. cn



1078 + %

E

55 %

82N TCA KL, 620 MR BEA KN, 451K
R KL, 634 M5 KN, 494 i ik A
R . CaCO5 % Hu B 0.1 ~251.3 g'kg ', F
el 56.1 gkg™', BRAKN 76.93% , @i
AR KOF, HA RAF o 5k

HT A AFIR S ERZEMRZUT &L
A (RE150 em ) HFECaCO, & & W i FF1E,
B ArcGISEAF 25 [ /- A D RE , #2574~ & T £ for
BB SmBREHEITZ M (K1), % REgHK
R RS 2, X257 s R R ek
ZEUTF &R BRI A K E . CaCO5F fE il &
PR AT IOL R gt abr, SREW: (1)
MR KT 1 500 mAg Il Fn s I X, &t 584
ST TD NN 8/ e e 01 7 R N o 0 1 e o A
RO TUR SA IOE AR SR - SRR A, B
0 4 ) TS A O A KRN, B & D A CaC O, 7
HAT0.1~2 gkg™'s (2) WHKATF500~1 500
m P AR I X, S 13 A A, iR R
AAKRNL, AR RE . CaCO, & 32 i+
BEFRRAI R, S AR R, R Ok
KA REE L (49 fm ), HEkE A
B EA KLY, CaCO, &/ T9.92~70.36
gkg, FIHH28.69 gkg s @ EE b P
s . AKAEELEBN L (8240HmS)
HoB R Z AT - K, CaCOs& AT
2.2~251.3 gkg', FH¥HNT9.40 kgl (3) I
PFNT500 mEFEHLIX, & 1T4T 684 s, 7l g
S IE R TR s, ik
CaCO, 7 it Rl IR BN TG I 53 A B o
22 AEBRSEXNLTIECACO,ZENHHIFMN

J T VIR RN R X £ ECaCO, B/ AR
(52, 35 BRI A [R) I A /e 3 4 114> B 5 g
R, R A 2 B AT i A2 b b, DXAN ()96 44 e
s +3ECaCO, & BT SFAFE N R . & 150
ST A 1 ST RN MY R AR AL, I AR XOR
[ 4 v B o L3 b, H R R B A SR AR (A
<500 m) . il (EEAT800~3 000 m) FlE
W (& >3 000 m) , HiER &K A T
SR B GERIE FGEIE R, mFE6S0
m; RSSO TIPS I A B S EIL G T
AL BTHR, BFEN3 050 m, it Bk 2B 40 4%
Wt KA. AKkE . Bana KR

S5, Yo AedbH X G BRI, & T
RN R T E TSR SN =%y, p VAR LTI 11
T BURN % 75 2 A A7 3 8 - B2 R R . 453 T S A
HEOABERRE N R3FIN , M BIR S T, B
W AR RS AR R,
AE B 278 F ARG L b DX s 2 - 5 Vi DX R
F, I U A L R 1L DX R T XA R R
R SR R f) AR, AT R AR L L b A [7) 1R
A DX I L AR A e S A0 ) AR AL ARRAIE

45 ) S R AE S SR LR WA
P TAT A T A VA v B ) TR, R RN Y OR L ARCTRLRE
I, 3T R 0 30 32 e U O T R/ FE
e K A R 2 I A A Sk i, A
Pt AE %

4% 3 S £ CaCO B . A K B
pHF LLE i« Bl I8 2 5 1 r b 0 2k s B 1 T
., TR CaCO,F i . AKRNRE . pHER
kAR R A

1) Pk m X (4 > 1 500 m) AL
BUR. BWIKR., iR, KEBEHR. RILEH
. RINFE, HlmEE AL I A KRN, HCaCO,
G <2 gkg™', pHAT6~7.1, H A HEHES &0
RREFR B > 600 mm ., FER/FENE LR R L
A K AR . R

2) 7 PR AR IX (A T500 ~ 1 500
m) MR, EARNR. ERER. FRIFR
FNGRIE R, BRI EA KM, HCaCO & i
>2 gkg', pHATF7.6~8.2. H IR N
PR < 600 mm, M/ EHER R . BT
T K AR AR B R

HRAE CaCO, A JE U B, 2CaCO, il FIFH
CO,MY/KIF, CaCO,23 I A JII fife P 35 K 1Y) H il
255 . CaCO,+CO,+H,0=Ca(HCO,),, MiffiCaCO,
RAEMDE; RZ, KIS TCOM RN, 7
fiff 1) R ke TR 65 A 2 T BT AR AR PR A5 DTA T Ok (Ca
(HCO,) ,=CaCO, | +CO, T +H,0) , CaCO,M il
Vs i B e E FUR B A2 K IR i 2, — i &5
THOR AR, WA RO, CaCO, Ik PR
JERRIR, W, E X R R, HRE R
fIX, (A5 AR EE S N, AERLF, Ko
i, £ CaCcO,5 K FICOME HIE Bl 5 ik iR
BEIn R EEERUE, fEAEESRENMESR, -

http: //pedologica. issas. ac. cn



1079

AEAE 11l - CaC O, 5 /A0 K BN B3 AR AR b HE e A~ i e

A

=

5

. Sl i X ) 4 ,TTLL LS oSTI soLias Suljepeq
W | eST~ oST| MmNy Bl AL szs 059 )
b T 3 N 41091 ,IT 0¥ R e
SOLI9S
S 4 ,T€8€ ,8S oSII
¥ 0 g oS1 Hermmsy [l B S¥s €99 oetb3uolsui)
b T 3 ‘N 4199 ,0T 0% .
LHYE
e S MW g T e o _— 4 .,20vy 8T oCII soLos uejetfony
il 0T b4 it -5k BLs 06% 788
- BERETHFHE " ‘N J99°LY 91 oLE EPEY
SOLIDS
- . 4 ,I1'IS 8 L011
wHFTH TiH=hE oS Hepg IEEPS Jd 9LS LT0 1 uno3uopJueys
‘N LFEEY L o9€ .
LT
Sl S i X 4 7860 . ¥¥ oE£11 | sdues uenyorpSulg
E§ EaT o oS1 T s Btk o Tt SLS €67 1 , .
My EH% T N LSSt 61 oLE EAILLE S
Clt) s SN - o - THic 010 099 | 4 ,0%°60 6T oSII soLI0s urysSUI]
Rl ° A 4% | 3
b By T T 3 - ‘N ,08°TT T J0F EAIE
SOLIdS
(A . N 4 0LV 8T oSII
FH oSE~ oST | XEITITIch Bk T 909 sse6 1 . akonyueys3ury
JustAFey ) Wi N .0L91 ,T o0F s
AT
(A 4 ,ITES ,9€ oE11 | souds nojreyduo(
T oS~ oT | HIMIidh B £ 179 891 ¢
TSI ) i H ‘N .STSE /T o6€ E S
q ,ISVE ,0S oI11 sot1os Surdokoy
4 R () o +i oS~ oCT | FIMIMch T ES L19 S1€ ¢ )
N .60°0€ ,€¥ o8¢ S ol fuy
G 4 ,STET ,SE oEll soLIas 1p3ul]
TR ) g _ o8~ oS T ch [T B €29 L69 T . .
LI R R N .,6€6 ¥ o6€ =N
P aE=s i1 . 4 ,L6'8 b€ oEl1 SOLIdS SuIpreeg
T B ) e _ o8~ oS kit s 079 050 € )
MRS ITHTT I N 6787 ¥ o6€ T e r
swigal ww w $9)BUIPIOOD SOLIdS
9dA) uonelagop s[erId)ewW JudIed adois swIojpue] wo (S Jo swidar arnjerddwoy [10§
drnisiowr [10§ /leyurey | /sopmnyy uonIsod [10S 9] JO dweN
il S T [ iR s T sl g WEYKEEF F(W2 08 }
MK T TR L7358 By ZUWET

sa[ryoad [10S 9AT}RIUOSOIdOT O} JO SOT)SLIAIOBIRYD [BJUSWUOIIAUD [I0S € J[qEL

THHEETEYEIES

BRI EY €%

/Ipedologica. issas. ac. cn

http:



55 %

1080

B8 PP ET00RD T Y Y7714 + soL10s Surfepeq
. €€l 8¢t 6Tl T8 99 ek 0¢
HAHLAZE "W oSHEZ T HHETBS iy LMYV
833 SOLIOS
. . . W7z + . )
SL'SEHE0DRD "TEM Y STl L8Y 86¢€ 9'L 7T kb7 81 oerb3uoSur®y
. . . B %S > .
FA L YAZE W 001 FHEH T e
9.8
so119s uejerfonz
0'€OTE L 008D AKX L e T 121 STy 19% 7’8 016 iR 81 —
¥ ,x,,hl
WAL AZE "W 09 H AT
3-8 - SOLI0S
CEITTF L 008D ‘T (X 1 i s _— 191 769 Lp1 L8 898 Y 0T und3uopsueys
‘ (S At o N \[s
WA IZRE W 0STHHE T ) % T
B8 19eH 008D T TWE Y + soLIds uenyoIpsuld
i . i ja's STt 9LS 661 T8 8°€T jins 6
EE L YA WIS HIE E Hrandy |1
B8 L1 EE00RD T E T $o1198 ueys3ury
i ) , s 8¢l IS 0S¢ 89 vl ja's 81
DU YA WO 09F(EHEH T Hrqn i Ee
SOLI9S
A8 TTEL00RD IE Y + . . £ 3
B R W 0SHE ETF o' e SLI €59 €L v'9 81 a'e 0t afonjueys3ury
= +H =] &= BNV Av:
ERIEAIIEG
B8 T0H L0008 W T . ) so110s nogreyduog
) L v91 ¥0S 433 9 90 s L
D0 T CWOsy H(E(E T Frqaa S fh My
B8 STOH L 00D T KX sor1as Surdokopy
_ v 's T vic 81t 89¢ 9 $0 's S
D YA W 091 H AT gl
B8 9¢° 0T L 008D ‘T KX soLIes 1pSul]
_ e s T et sy 96T 9 T0 r €1 ,
DU YA WL HE E T R
B8 g0 E00RD T so119s Jurpreirog
_ o _ 2'e Ty 151 sé6v 213 9 ) r o1 :
D YA W Sy AT Bl
qImois aIix91  ¢00°0 > 200°0~S0°0 S0°0~¢C
Sjuawwo)) ( wa.w ) UoT10BAI dWI] SOLIdS [I0S JO dWeN
Mou 0B [ros a Hd . wo/yadop [rosdog,
EEe wwy/uonisodwod ayonied /1Ud1U00 fQDeD 5 W
R/RIEES A R ] FMEFE
O HE T 00D

soq1yo1d [10s oanRIUSSsaIdar oy Jo [1osdo) jo sonnrodoid oiseg ¢ dqeL

MY FHTHETH RS FEY vE

//pedologica. issas. ac. cn

http:



5 Z

A bl ECaCO, & H/ 1 S I 3 T3 A AR S H e LR =M 1081

HEAT HLAR B B b o S R A g 0 OR 3 B,
e T 2 S0P COL R, CaCOSRY k4L
ALY SHER L METERE IR AREG K
RN o PRI, AR S5 2 1 i A Ll b A v 1
(AR T 1500 m ) SRR (A /NT1 500 m )
Ho X JH] - HECaCO, & i T EFHE, il
Hl AT e X G RF1 500 m) JEigfa i Ak
HBEF, BRSNS RIRES, T K

HR2MEIAT LA, /DT 1 500 mril
FI L L XA Rl BE R R AR AT 2R BRI &
LEFRMER . /B R FH R R CaCO, T i 22 7 W]
B, EARNR. HFHIRMAZMREFERE T
M A K . KO AR 8, EK
CaCO, & m¥ i m, BHAPE-sRA KN ; MmN
KRG R RGERE TARS ALK 51 1
e, BRCaCOsFIEAN, HARE A K.
W TFER/DTF1 500 mP I AR LM IX, [
RS EERE, BEREER, B LS
T HGREE, FIECaCO, 5 KA FIE B R R A
(A, AR T IIRES MR TE s [, o et
Hi D AR E S, K RmAT K, iRz
TR A, A T 2 S A KA
LN R B R, BN ERNR. B
MR ZERMERGEABEA KN Bk,
+ B 25 S 1 AR L P L AR L X (TR
A F500~1 500 m) NEIHECaCO, F T ET
M,

3 W B

B AR IR 4 A T CaCO,, TE
AR BB 249136.98 t-km 2, rpEDR 2R U
X % +CaCO, i H118.4 gkg™ '),
AR 3 - R () A b 3R 5 AR R R CaCO, i i
KECH118.4 g-kg™'o HATR]HE B = 3 A 5 R 1 A
T EERE 2R R, PR ECaCO, IR A5 s
S . DIARIFIE P 7746 X & B 1 Ry
B, HF+CaCO, & i MBI F AT G50 Hr
FH] . R EE R T 500 mr LA Es b X,
BRI R T600 mm, CaCO, MR K, 1
1 CaCOgRRE/PNTHT2 gkg', CaCOsRKE
KT%HT16.4 gkg's MAEMEH AT 500~1 500 m

FOL R L X, B — A T400 ~ 600 mm,
CaCO, MR IR AL SS, 1B CaCOBR B it K T45%
T2.2 gkg!, CaCOsMKE/NTHT116.2 gkg s

DIFEA St it - 8 K A 55y JE A GY 5%
TE 4 e B % A 2k AR RS 5 T o TR AR SR 5%
PR AR ERIER, ST RENE
w2 {H AT — SRR 5T S o R TR A
KSR ESERN, 8k T AR A
W L ARSI, L X, R
X, FEOFSE HHER A Rt AR S AN
B T — s I L A AR R S S B0 £
ECaCO,F it /A KN 43 A 22 57 2 12 b IX (1) B A
RAESFRHEZ —, KRR & R ERIERNEE
HIEA : ZEHIR KT 1 500 mep il A X
P B — K T600 mm, WIELMHWE, £
SN 1 CaC O, F /41 K e E S A
i, CaCO & —AT0.1~2 gkg™'; MTEEFK
ATF500 ~ 1 500 mH L AMR I HBIX, B RN R,
— AT 400 ~ 600 mm, R SKOEARGE, +
HAGHKN, A £ CaCO & /4
RN T FAERT, A A 4 R i 5 i Js 1 R 2L
Hfi, CaCO,fm—MAT2.2~251.3 gkg s

2574 1T s A 2 0 B A T S 4 SRR
25 T 256 = KB ILA 55 KU = AR B S A 2
PERR, HE— A UESE T Al X 3 4 o iR AR A
AU ol b < o A R s LD N D - S O
THEIE A T EEEM . B, 7fEpRsEedl
M AR A R, R EAG R M. R
foE AWy, WA R R A, T R B T A
F, U HIE R IR A A A b B AR T DA
R,

A ST FH 9 8 24~ Je A K I 1o # THT A5 ( 581
R T1 500 mifl i, 24 /T 1 500 mif)
AT A5 ) 11 B A o000 4 SR 3R IR 34 4% i
HCaCO;, (ZMKF2 gkg™) , X FEEHEE XM
X AR 1) 85 A fo 2 b 78 52

AR SCANAE B SURE 58K B RS2 R LA
b IR B AT T, B AR AR R R
R 51 1+ HECaC O, & 5 /47 JK N 1 A8 AL 1
BUFEAT T X e, (HSEFR b 0 il i — e
ZLZWRLGAEN, mHAMMIE R T (. 3
. B HUBARRARES ) | it A

http: //pedologica. issas. ac. cn



1082 + %

Eild 55 4%

4 N9 TG EX HHECaCO AT RIZ R YA, H51E
A I BT T LR

4 5 ®©

w A AL IR A T CaCO,, fH
MRS EAR, EEREEFEER, F5
T HECaCO MR REE M S & 2R W, kK
F1 500 mPr il FI L s X, R BRI, RN 4
s, HERERCK, MBI L, mERRD,
CaCOMf e, +HEMIARTA IR, Y%%K
X CaCOL &/ 4 K VS = FAEHT . T4k A
500 ~1 500 mH AR ILHBIX, R BEASS, BERN
B, R ERAL, MRS ERK, CaCO,ik
Ve, M HA AR, BB 4
CaCO; & /A KL F FVEH, WS E
1R ) J T UK A

2 &

[ 1] XA SR5EEE. Juat: BRelifiet, 1985

Liu D S. Loess and environment ( In Chinese ) .
Beijing: Science Press, 1985

Chenu C. Basic concepts and future challenges.
Cambridge: Cambridge University Press, 2006:

35—42

AL, SREME. BRI XA B e S AURE ZH N
BIRZIN. +HEE A, 2013, 44 (1) = 191—196

Li F C, Zhang J H. Changes in soil particle-size
distribution by laser diffraction method as affected by
calcium carbonate in calcareous soils (In Chinese ) .
Chinese Journal of Soil Science, 2013, 44 (1) :

191—196

[ 4] LiW. Chemical modification of dust particles during
different dust storm episodes. Aerosol & Air Quality
Research, 2012, 12 (6) : 1095—1104

SCff, WORIE, BTE, . ST IR ATIR 5
JE. FRXWST, 2001, 18 (4) : 68—71

Wen Q, Dai J F, Cui W G, et al. Study and
progresses on floating-dust ( In Chinese ) . Arid Zone
Research, 2001, 18 (4) : 68—71

[ 6 ] Litaor M I. The influence of eolian dust on the
genesis of alpine soils in the front range, Colorado.
Soil Science Society of America Journal, 1985, 51
(1) : 142—147

Tiessen H, Hauffe H K, Mermut A R. Deposition

of harmattan dust and its influence on base saturation

[ 8]

[9]

[10]

[11]

[12]

[13]

[14]

of soils in northern Ghana. Geoderma, 1991, 49
(3/4) : 285—299

Reynolds R, Belnap J, Reheis M, et al. Aeolian
dust in Colorado Plateau soils: Nutrient inputs and
recent change in source. Proceedings of the National
Academy of Sciences, 2001, 98 (13) : 7123—7127
Mctainsh G, Strong C. The role of acolian dust in
ecosystems. Geomorphology, 2007, 89 (1/2) :
39—54

Mizota C, Endo H, Um K T, et al. The eolian origin
of silty mantle in sedentary soils from Korea and
Japan. Geoderma, 1991, 49 (1/2) : 153—164
KK, Iz, SO, S5 w5 P AR AT e BTy
M. 4, 2000, 32 (4) : 178—182

Guan X, Li QY, Wen Q, et al. Effect of dustfall
on soil properties in western South Xinjiang ( In
Chinese ) . Soils, 2000, 32 (4) : 178—182

SCAE L ORI, AR T I XOR AR A X - A
s, TRIX#FSE, 2002, 19 (3) : 1—5

Wen Q, Guan X, Cui W G. Study on dustfall and
its effect on soils in Hotan ( In Chinese ) . Arid Zone
Research, 2002, 19 (3) : 1—5

Jenny H. The soil resource: Origin and behavior. New
York: Springer-Verlag, 1980

Schlesinger W H. The formation of caliche in soils
of the Mojave Desert, California. Geochimica et
Cosmochimica Acta, 1985, 49 (1) : 57—66

Brady N C. The nature and properties of soils. New
York: Macmillan Company, 1996: 1—9

FOWE, WAER, dK/NAL, AR R A IR X AR
FRER 5 ¥ 5 B S F) (3R 2H . T T BT S 5 PO A0 b B
2004, 24 (1) : 113—117

Wang Y Q, Cao JJ, Zhang X Y, et al. Carbonate
content and carbon and oxygen isotopic composition
of surface soil in the dust source regions of China (In
Chinese ) . Marine Geology & Quaternary Geology,
2004, 24 (1) : 113—117

SRR, eI B2 Jbat s A E ROl R
2016

Zhang F R. Soil geography (In Chinese ) . 2nd ed.
Beijing: China Agriculture Press, 2016

FEFHEW, R, RE2, LR Lt
BEPERTAYRE . R HGE, 2013, 44 (3) : 522—525
Wang X L, Zhang F R, Wu H, et al. Effect of loess
dust on soil properties in Beijing mountainous areas
(In Chinese ) . Chinese Journal of Soil Science,
2013, 44 (3) : 522—525

TR, B B IR SR AT deat: B
SRR, 2017

http: //pedologica. issas. ac. cn



5 4 2 A AUl T CaCO, & /A7 I 3 B A ARAE S H R A 2 i 1083
Zhang G L, Li D C. Manual of soil description and B, VEALARE B4R, 1996, 11 (1) & 9—13
sampling (In Chinese ) . Beijing: Science Press, Sun X Y, Geng Z C. An example of forest soil
2017 developed on the parent materials of dust storm

[20] kHZFE, TR, LA E k. et B loess (In Chinese ) . Journal of Northwest Forestry
EH AL, 2012 College, 1996, 11 (1) : 9—13
Zhang G L, Gong Z T. Soil survey laboratory methods [28] E#a, EIEM. Jb520024E3H20~21 H 42 %1k
(In Chinese ) . Beijing: Science Press, 2012 M R 2 B 5 R by BE AR AE . B DU 4L HEIE, 2004, 24

[21] P EREB R ot 2 RS0 IT R G R ORI (1) : 95—99
o E R G IR B I U EAL. P E R S Wang Z H, Xia Z K. Dust flux and particle size of
DR R LI, A P EBE AR K MR, dustfall of the duststorm on March 20-21, 2002 in
2001. Chinese Soil Taxonomy Research Group, Beijing (In Chinese ) . Quaternary Sciences, 2004,
Institute of Soil Science, Chinese Academy of 24 (1) : 95—99
Sciences, Cooperative Research Group on Chinese [29] XZRA, @Mk, ki, . FEA b5 AN
Soil Taxonomy. Keys to Chinese Soil Taxonomy ( In Bl——1 . Jb5T20064F4 H 16~17 H &R 508, 46
Chinese ) . 3rd ed. Hefei: University of Science and Maeakst, 2006, 26 (4) @ 628—633
Technology of China Press, 2001 LiuD S, HanJ M, Zhang D E, et al. Falling dust and
[22] sk, ERE, RRE, 5 hEEERE K deposits in Anthropogene—— 1 : Preliminary analyses
TR A R bR e, LR, 2013, 50 (4) . of the dust fall in Beijing on April (In Chinese) .
826—834 Quaternary Sciences, 2006, 26 (4) : 628—633
Zhang G L, Wang Q B, Zhang F R, et al. Criteria for [30] Feng J L, Zhu L P, JuJ T, et al. Heavy dust fall
establishment of soil family and soil series in Chinese in Beijing, on April 16-17, 2006 : Geochemical
Soil Taxonomy (In Chinese ) . Acta Pedologica properties and indications of the dust provenance.
Sinica, 2013, 50 (4) : 826—834 Geochemical Journal, 2010, 42 (2) : 221—236
(23]  Z5, skRER, slRAE, A% Ay A K S 5 BE Al [31]  skak, fhim B, @ik, 5%, 3 B 5 4 0 O Ak Bk
CaCO, & i MpHBIFE. +H#4l, 2017, 54 (6) : i 8 T2 BN S 5 S R vp A7 COL I 9. L2 4l
1369—1376 2011, 48 (3) : 578—586
Li C, Zhang F R, Zhang T Z, et al. The study Zhang L, Sun XY, Gao CD, etal. CO, sequestration
of lime soil reaction intensity estimates based on information and turnover of pedogenic carbonates in
CaCO;, content and pH ( In Chinese ) . Acta Pedologica soil of desert steppe, Inner Mongolia, China (In
Sinica, 2017, 54 (6) : 1369—1376 Chinese ) . Acta Pedologica Sinica, 2011, 48 (3) :
[24] Watson G S, Journel A G, Huijbregts C J. Mining 576—586
geostatistic. Journal of the American Statistical [32]  skH#, L2=E, FBFRE. b E G0 L e [
Association, 1980, 75 (369) : 24 S R - HEE R, 2008, 45 (5) : 792—801
[25] ®HmRLr, ZFoe, w5ot, % DAEFEAN - Zhang G L, Shi X Z, Gong Z T. Retrospect
UL K /N3 T Y BC2s T8 A8 S PR o i AR A2l and prospect of soil geography in China (In
2006, 26 (9) : 2827—2833 Chinese ) . Acta Pedologica Sinica, 2008, 45 (5) :
Jia X H, Li X R, Zhang J G, et al. Spatial 792—801
heterogeneity analysis of fractal dimension of soil [33] skRZE, AR LTIt XA 10 &k A= 5 5 25 1)
particle for Ammopiptanhus mongolicus shrub (In A HENT. T, 1989, 20 (2) : 58—61
Chinese ) . Acta Ecologica Sinica, 2006, 26 (9) : Zhang F R, Li L J. Analysis of cinnamon soil
2827—2833 classification in Beijing area ( In Chinese ) . Chinese
[26] B, HRWAZE. o 4 B s 8% /N Sl AS [ H B R Journal of Soil Science, 1989, 20 (2) : 58—61
S BT A AR AR A AR BRI R, 2007, 22 (6) - [34] JEfRE, ZEERF, X, 4. P EIE P E-E 1
946—953 R B TLRBURINR I o 72 5 ROk B m BT . b oA AT 2%
Wei X R, Shao M A. Distribution of soil properties as 2010, 17 (5) : 336—344
affected by landforms in small watershed of loessial LuHY, LiLP, Yi S W, etal. A perspective on
gully region (In Chinese ) . Journal of Natural deposition and erosion of the sand-loess system in
Resources, 2007, 22 (6) : 946—953 North China (In Chinese ) . Earth Science Frontiers,
(271 Fhm bR, BKIEE. Ao L BT B & B AR L — 2010, 17 (5) : 336—344

http: //pedologica. issas. ac. cn



1084 + b= 2 Eild 55 4%

Vertical Distribution of Soil CaCO; Content / Lime Reaction in Mountainous
Regions of North China and Its Genetic Explanation

LI Chao' ZHANG Fengrong'" WANG Xiuli® ZHENG Yanan' ZHANG Tianzhu' XIE Zhen'

JIN Dongsheng’
(1 College of Land Science and Technology, China Agricultural University, Beijing 100193, China )

(2 College of Resources and Environmental Sciences, Henan Agricultural University, Zhengzhou 450002, China )

( 3 Institute of Agriculture Environment and Resources, Shanxi Academy of Agricultural Sciences, Taiyuan 030006, China)

Abstract [ Objective ] Papers available in the literature show that loess dust precipitation exists
generally in North China, becoming an important source of topsoil in the region. It brings in a large amount
of fine mineral particles and nutrient elements, especially, CaCO;, to the soil. CaCO; is an important
component of the soils in arid, semi-arid and semi-humid regions, and hence a major indicator reflecting
development degree of a soil. The purpose of this paper is to study vertical distribution of CaCOj; content
and its characteristics in the mountainous soil of North China, in an attempt to explain causes of this
phenomenon from the perspective of soil genesis. [ Method ] A total of 257 soil profiles of various soil
series in Beijing and Shanxi Province were investigated for mechanical composition, CaCO; content and
lime reaction and statistic analysis was performed of the data. On such a basis, vertical distributions of
CaCO; content and lime reaction in the mountainous soils of North China and their characteristics were
summarized, and causes of the phenomena explained with the theory of soil genesis. [ Result ] Results
show that the topsoil in North China is mainly composed of silt, which is similar to loess, indicating that
loess dust precipitation is an important source of soil minerals, bringing in CaCOj; to the topsoils of the
mountainous soils in North China. As soil humidity varies sharply from area to area due to difference in
elevation, soil CaCOj; content does too. In areas above 1 500 meters in elevation, the soils are quite high
in humidity (varying in the humid and damp regime) due to relatively high precipitation (mean annual
precipitation of over 600 mm) and relatively low temperature (varying in the gelic or cryic soil temperature
regime), and good to vegetation, which in turn reduces surface runoff, but enhances downward leaching of
CaCOs;. As a result CaCOj is leached out of the soil, no matter what it is derived from, and no lime reaction
is detected throughout the solum. So in these areas, bio-climatic conditions play a leading role affecting soil
CaCOj; content and lime reaction. However, in areas ranging between 500 and 1 500 meters in elevation, the
soils are relatively low in soil humidity (varying in the semi-arid-humid/humid regime) due to relatively
low precipitation (mean annual precipitation of < 600 mm) and higher soil temperature (varying in the
frigid/temperate regime), and hence not so good to vegetation, As a result, CaCOj; leaching is weakened and
lime reaction could be found almost everywhere. Therefore in these areas bio-climate conditions descend
from the leading role to a major role, following behind the role of parent material. Whatever, no obvious
characteristic of the distribution of soil CaCO; content and lime reaction could be summarized in areas
below 500 meters in elevation. [ Conclusion ] In conclusion, the characteristics of the vertical distribution
of soil CaCO; content / lime reaction caused by leaching process, strong or weak, is one of the typical soil
genetic characteristics of the mountainous soils in North China.

Key words North China; Loess dust precipitation; CaCO; content; Lime reaction; Soil genesis
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