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W OE: N TGRS AR R AR R B R R IE S PG AL, DAL v MR R MR B L I
B ORUZR . LR MR R OGBS IS RIVR B R R R A, I SR A WA, SR
Langmuir 774U G % & AR BT ZE, THFARCS BT LS v B A G . S5RFM: (1) A
K 2 A R R RE S RS EUZE > FLZE > BEFZ > BHE > IREE, ERE IR 2 > REUZ > B2 > Bk
2> 85FUZ . (2) Langmuir 25350 B 05 5 BEAR i b 00 & 5 Fh & A8 2 S 1 W i 28 ( R*=0.9702 ~ 0.9980 ).
EERUR BRI (Q,) Bk, N 52632 mg/ke; FEILEMM#EL (K) AR RMMTZE 7 (MBC) fem, 4
BA 0.24 F1 78.74 mglkg; WRIEZ Q. M 232.56 me/ke, KA M 0.04, MBC{EH N 10.37 mgrkg, HI i/, #HEH
AR A (DPS) (4.34% ), fEAEBERMARNE . (3) Fkidr s 14 Q, R F A, 58 DPS 2
BRI B DPS BS54RS B MG, AMURS 5 LSS A e R W UG, TR, 18
- IXORTR) K A 2 A G B i 2 B W R S AN AR ), HLAS TR S ACS R B e in T R G R, BRI R

PRI XU AR FE A O
KA Wt KBRS W WM T IRER

BRI KR F AR E R TR —, [
S FRAF RN R T B e
FTEAR R ER A b B T R AR, BRE
Y, Sz A 7 B IR A R AL R 10% ~ 25% 2,
LSRRI . A S R R A A
WIER, WA BRI R AORI T, AR R G B
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R, g e R A A - BT
J AR B A —E AR T, IR A
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KL, MRRERES FUR U EAE T AN [R5 i - B b
i WL I T I, R I W R ) T PR RO -
PLIE . BEORL. M0RDRTE B Bk A e, mi R
M e i I B R BN R E— i FRLIN, IR  2 if
543 pH S, WtiEdl, i pH L
FhRCTug A 0 S A, Y R R A
FER TR AN pH Al SEEUA BT B BT — i i A 52
Wi N EHFIOFFERA, b5 3381205 T B A
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#  XBE R E RO 7 X, o2 g i
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AHLRCF R, ZRRBREH, LREmR; PR
JZ R Z R b B R £, BA <100 mm
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() R ES T A A s i A SR T, H A R W A
KN FAL)Z AR ab g+, 7 20% ~ 80% 1Y
BRI REFN <20 mm (4 GBI R E5 T 45 1% (R 25 b 1R
T, TAKRN; SRR AR, A
SR, BN R RS b RO RN A KAL)
PR T S R ) S 2R 2 e A
T ANTR], - SO A X ke W R e W o R A 2
ST, AR LA PG4 SRR 42 5 AR
2 (HH2 . WEE. SRZ. FiERERE) R
WFFERT G, WA IR e A 2 S W BT . i I
TERAE AR L, LAY A AE A DX I BEL A AL i A3t
Blegs2s, RO R TS G XS, SCE8 141 ]
e

1 #MRE5FE

1.1 i+

B A PR+, SR A L P T
PN S EAE AR R (35°36'51" N, 112°56'18" E ), fit
AR S TP S AT %+ e
e I Ul ey 2 M R i ok 2 KU, V4K 780 m, AR
PIRE K 0 618.3 mm, EFHSE M 10 ~ 11°C,
BRI E S 2N 60%., 1%+ h— B TVERF L,
FHIVED N EK (Zea mays ). WRIEHIEL A ZEL,
KEHZE . WEZ . BEUZ . BLENERZ, %
2 HEGROE AR, BT 2 mm & K
TIEEARM AR 1 PR,

x1 AKRBBLIAELTERERBUER

MR (g/kg)

e PR B 7 S BRIRES o v o oH AU A8 A
(emol/kg ) (g/kg) i ’ ) (ghkg) (gkg) (mgkg)
(002 ~2mm)  (0.02 ~ 0.002mm)  (<0.002 mm )

2 38.04 33.58 64.97 22.41 12.62 7.63 30.60 1.23 12.40
WA 29.02 49.85 69.11 5.96 24.93 7.78 25.77 0.64 2.00
PR 33.70 38.38 49.71 7.98 4231 7.97 6.28 1.28 1.20
itz 16.30 22.82 39.68 20.33 39.99 7.53 0.85 0.44 1.20
BB 20.54 26.09 35.56 20.24 44.20 7.68 1.57 0.36 2.80

1.2 Bk - R

PRI T 1R 2.5 ¢ T 50 mL &5 .04,
B A BE & 0o, 20, 40, 60, 80, 120, 160,
200 mg/L [ 25 mL, BFNALHEIBE 3 RER; N
e AR, BABEOE I 2 AR, 7E
25CHHE . PR F N 220 r/min 2040 FHR% 1 h,
RIS TE 25 CHE RIS FRAG VAT 24 hy P58 UG 7E
B AL LA 3000 r/min B0 10 min, WEHCEIE W,
T FL PP B, A B A S A TR P A B
FE, ISR B 5 ST TR Tk i 2 22k 4%
TR B, MR PR AR, LA T
PEARPR, I BT B P A ARERL,  RI Y
IR, LA Langmuir HREHATIA .

Tl %) e A 6 7 W BRI 0 45 o e ST B A 7
ERELE T I, R A, A
FH 20 mL AR AR DR 2 I, T ERBR A
(U B A . PSR AN BB MR 25 mL 0.01 mol/L 119
FAEEMA SR, A 2 TR, B2 H
WAEYA K 1E25°CIHR . Ry 220 rv/min 1Y
TR L h G, T 25°ClHaEssesah T4 24 h,

ZJ5 L 3000 t/min 7EZ5OHLHELC 10 min, W
W, M Hrp e, (A RD A BRI
1.3 #T ROk
KH RN - KB CRETERIIPH B Fac i %5
TR E B IR A ity R I - SEATLARZH B
PSRRI pH; SARTRFRAS fE ik — AMInAAE A
HLIT 7 5 NaOH J filt — SHBR BT LU (B k) 2 7 15
0.5 mol/L fik FiR Mz $2 - FHBA P tb ik (Bt H)
DA R 5 1o
1.4 HEabi
F) H Langmuir 75 F2 X 25 & W BHA 50 L5, 7
R
c/0=1/ (Q,K) +C/Q, (1)
X, CERRFWPBEE (mg/L) 5 Q K T4
B R i (mg/kg ) 5 Q,, R KM 5 K 2R
52 B B AH DG 19 EL
FRHE Langmuir 25 5B 7 F2 B AT A5 R 80 AH G
S
MBC=K x Q, (2)
DPS (% ) = L3R PIQ,, x 100 (3)
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A (% ) = i (mgkg) /
BB (me/kg ) x 100 (4)
K, MBC 3R 158 X W 1 e KWK B 22 b %5 1=
(mg/kg ) 3 DPS /R T HEXTHE I B A (% ).
K Excel 2007 AT BB HL . Sp AT RIS
B, fdiFH SPSS 20.0 #4743 5347 ( Pearson AHIGHE
GBI RIERL DR 27 25508 Do

2 HERE5HH

2.1 AN[RIR AR AR A R R i 2k

K1 3R, AR S A 2 Sl i e 0 e st 2
N8, PRI SR T e &g, 4 %
A JZ IR R RO 220 . A s, 25K
A JE R B A R L SR RS B DRI B B B
IR R B T A B RE BRI, 82 B bl
W, MR ETHRIBE, WA R A, R
Dy i B A o R T pib A WA TR TR B 40 mg/LL
THR B 0 IR B, LS R B e DA AR

JZ > FLZE > BEBE > BHE > KIRE, BESNERERK
JETh R, ST BRI T i 2 8, (L B R
WML, MhZiginia T 792, ROl + 5wk
PR SR T B
2.2 IR A ) IR BHRRE

5 A S Az 2 A Rl A W B A Langmuir 5
FRAUA, HBLAE SRR 8 E K (R=09702 ~
0.9980 ), Mith, ZJr FEREME AR 4F RAE L3P #ER
TEFERR . ORI R ek, I HAR G 2 4hE
i 2 e - SRR IHRRAE (R 2),

R (Q,,) St 1 Sy d Y
W B SRR ZE /N, B2 T PE A - R Y
W RtRE A S 22 R, SRR AR I Q,
FUZ > ZLZE > W02 > #2 > 2. ARk E
FErQ, 5B, WAZE Q, N 526.32 me/ke, &
WIRIZM 2.3 1%, PHZ0 1.8 £, FIAMEZE L1
HARKWBEES G, FibE2RZ, & 3 fi
BAAHOCHE AT, BRSE T S RRAE)R Q, 5 MR
KR, RER, £Z20Q, SHAEGRERE

600, ——HHE IEME; 513 pH, AR S E, HEFcHm

S I i BRI L TEH AR
§ —— L W BEE 5 B (K)ol A 4 8 9 2 Ay i
ﬁ%m-q%mg BWBRZ —, KA, 1L 1 X 8 A i o e
= 00 st HEEEBILE, THAS &4 A KW
% 200} MRV, G R 4R WK, KAE: Bk R > B
H ool " B~ RUR S B2 =~ WRE 2, B0 2 0B 5
K{E ik 0.24, 2 F0k s )2 23 04 R 0.05 F1 0.04,

0 50 100 150 200
HNEREARE (mg/L)
B 1 ARERERTERSRRM %

H2ER W, X400, Fz X
WERE T fei, BFJ= . IR LA W B RE ) fe 5
M3 MR I, KES R PR &

(T

K2 AEAEEETER Langmuir EBEREMAREREESEH

A Langamuir 1267 2 WA R SRR B o Mﬁ BORWEMZE s 5 WEBfH A

(n=24) (mg/kg) WAL (mg/kg) (%)

= C/Q=0.0035C+0.0655 0.9773 285.71d 0.05¢ 15.27d 4.34a
W2 C/Q=0.0043C+0.0964 0.9702 232.56e 0.04c 10.37d 0.86b
PR €/Q=0.0019C+0.0215 0.9809 526.32a 0.09h 46.51b 0.23d
b2 €/Q=0.0030C+0.0127 0.9980 333.33h 0.24a 78.74a 0.36¢
RESTZ €/Q=0.0033C+0.0348 0.9924 303.03¢ 0.09b 28.74c 0.92h

e WU E/ING FREFROROR [l 5k A 2 R 25 5 2 (P<0.05),
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R FE AN 5 HARIRR M B ] A G
A AT, A LTS A R RS K AR/
AN .

ORI 22 s (MBC) 2 Q, FIK 455 125
5%, MBCEME, BRI L R
7N, MBCECARALIZ > 55RUZ > BEBUZ > BHZ ~ kA

2, %5 Fik Q, K HR/ NI FA 5, £ 3
ST R I FAE I SRR, B K2 MBC
(B 1k 7874 mghke, HEZ Rk )2 MBC {H 43 B4 N
1527 F1 1037 mghkg, H2E5 W%, MR 3 MHINES
BroTAEH, MBCIHS 88 pH, AHUR S &, HE
FacHait . BRIRES & it . FhR0 S S t4 JCRH A SC

®3 TEEWBESHSTEERERHXER (n=24)

U pH AU BHE s <0.002 mm kL BRI 5 e R E ey
i K B 0.635 -0.485 -0.185 0.953" -0.803 -0.326 -0.571
2 B %5 -0.516 -0.904" -0.750 0.869 -0.715 -0.423 -0.677
AR -0.496 -0.773
o -0.263 -0.766 -0.620 0.825 -0.650
EaNy
W2 B AN -0.328 0.737 0.617 -0.894 0.008 0.997" 0.719
o FORMIE R (P<0.05),
W B AR FNEE (DPS ) 2 S i A S8 BfHAo7 A5 1 A *4 TEREETERWRESHREHBNXR
ARG KB (b7, FLERS ,
&Efﬁ%%mﬂgmiﬁ?% ‘ﬁtm &m BE e wee mer B omE
WD, skt L ", AR, SRk A
MR DPS 0y B > BEGRJE = iR > Bk > R 0951 0895T  0965" 0881”0918

FEFLZ, #BEZ DPS (A Ik 4.34%, B HAL 4 A&
EESDE, EIMCHES TR A, DPSH Y5
Fh o EERENAC, SAMES R REFMH
K AR FHARAEPRAIYY T A SCME
2.3 N[AIR AR 2 B I g R

- S 1 o O R B ) e R, 5 Y TR
AR SR %, mK 2 LIE L, 78—E &0
T, TR B RE R AR ke, i ST Bl A Y
B, SRR kA MR A T ol R B R
T AR, £ KA A R R 5 R A A () R 3
A IR AR G, AHOC R 0.881 ~ 0965, Hi
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DRI T S IR e ) RE 1 S AT R S TRI 2 7P I
N, TEBE M AR, WA RO RO, B
BUZ AW R/ s 25 AL IR IR, H
M R, B IR R A3, A A
JEAER

i U TR 3 R - U R AR 1Y LU
Je S A IR AERERE ST AR bR —, IR R SR
B Wl ) e W ORI RE S Bk, i K 3
APRLER Y, 4% Kt TR X Wi A R Y R A

1007 —o— Y
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PR 2, B T 0 R R P, LRI
FEGEFEMEZ T m S ma RN,
ANE) A 2 A S W R R B IR 2 > BERZ >
HESFHLZS>TBHEZE, BKEERERTH
)2,
3 itie

AWFFEH, Langmuir 55 Y& W B 77 B8 %5 A K1k
¥t 5 AN TR) & A J2 A S O B A AR 4 1 L
A, P ZEIE 09702 ~ 0.9980 A, H1ikF|
IR AR KA J2 A R W o A R AN A
[m), AELIK Bt 68 77 AH 22 AR, 1hd B R 2 ] — 2 Y
3, (AR AN R IR R R, X
W B RE A AR k22 S LT IE AR ST 5 b
KM )2 S LT RN [R] X e I i A BE D AN
[F) o 25 I T B b 2 R B, o T v AR B Uk
B, IR R e AW . &R E
X B R o 3 A A B B e B3 O BFF I B L
WEBY BE S 7SN IR BE /N T 40 me/L IF, il 42
T EBE, DCE P SRR B R B, W
TE B3] LS BB Y R A A2, SR
ER LB R A LA B, AT e ST e £ i o
B s Y AMERBER R Ik F) 40 me/L i, 4k
B, RRREE TR, S R e e R I
WS, T W BT RE 0 T IR R R B A SN TR
WeFERrEe s n, LgE kI inge, BT
Vg%, DLW BOh - SRR S Y B, B 3
Ty B R A 2, A ST A B R A A
ZREAWH R ER S B xS e
WER A R A, BT HE N 7 S Bk R IR T,
3 X T P R Bk B AR AT, IR b ks i T
FH.

A, S kAR HEQ, &AL N
232.56 mg/kg (WRIHZ ), FiG Ik 526.32 mg/kg (45
BZE), HOom 5FkEFEEREE LML, X558
BRa 0 RS BARAE, TTRER I T AR 105
W B 7 A RS, AR Ry, W S
W R RE TR [z, Bk R AR AT > 3]
e S e AR S, S O o e e A A, A3
Lt AR KR, AL KN 024, TES
WNRAZ XS BRI RE e, 5 AR
HEIEEAMEC, BHTIE, FE2UREN,
A HUTON - Eml i W B A R e,

Ry, XA BE 7RSS, U RE
0 EEFA P . — e I ML AR
SRR E T, %A 75 s PR
M= AT AR, I SR AW B Rk A3
AU =) n] 5 SR 25 A 6 25k A= R R s
N, BS54 R A R NIE RS A, RO B
MY, AR RO BRI L R A AL
O ) B M e T A R0 AR AV B A %o 1l P 4 B A b2
W B, S e T N B P Tl ) i I A 3R
Wirb U2 HER DPS N 4.34%, B T 4
2, H DPS{H 58k fri 2 B G, Mokag ()
AHRAFFRAMIIE TiX—K R, BRILzAh, HAMS
KIL, DPS{HIA AL, SRR, 2 0 2% 1F
FHE

Tl 7E 0 P 1% e A 36 DA A 2 I B 1Y) sz 1)
R, H T v [ s B A R R A R
I BERERS 51— RPN IRIE a8, iy DL 9T + 45
T A 0 L % A R L kb 0
SUAH AT REMS M WG T ok, DR If g o s 2L A
i W TS R R TR 2 S, 2 L
TIESE, W () i W 2 AR N 3G hn . HE DR R AT RE
P B s AN N 57 o w9 s B ]
e A D Bl I ok, T Y R B B
W HE IE, 2 A B e R A ol L 2 AN R B v
FERARET, B WOR A S . 10 me/kg AR IR
T, AW TR 2 B AR R S I8 60% DL L,
A 20 o BT HLTC ML e A T B W e g R 24
5 62%, [ERRG HRoE B 2 B R
23K 70% . AWM FEF KB, W BB 55 09 £ 4
RE T i 8 3 A5 s, KD N fie i R T
SARMREER -8 EL A7, iaskaid s
HEAMHEAWBENT, BRMBESHEKR T A4
WhR, X PR 7 AR W AE RN, T S e PR R

Jrh
4 Hig

(1) 5Fp & A 2 A+ 10 B % iy 55 81 )2 > b
02> B2 > B2 > R 2, R R i g
2> BEZE > HH2 > BLZE > 2, FEUZE 14
XA N R B AIG,  FIBRRE 1 dciim s RV 2 4
A ES = A& AR LI

(2) 5B A )2 - HEml ) S5 TR W B i 26 4 Rk
Langmuir %5 & W B} 5 F2 AR 47 0 & (R’=0.9702 ~
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0.9980 ), F5FHZE LIEMBEER K, 4 52632 mg/ke;
FALIZ TSR R 45 A e NS sh S bR, TR
2 A B NGB . RS G REFIZE v A i
B2 0 R e B AN, AFTERE Rk
AU

(3) # + X AS[R] K Az )2 A S X i 18 5 o fide i
FRIES Ve AP B AR R, Bk
- R R B o S B R ARG, R B N
RO R R B AR A A IR
FHIE; A ML 0 5 4 G 25 5 AR i R T
FHIC

S5 3k :
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Characteristics of phosphorus adsorption and desorption in different soil pedogenic horizons of cinnamon soil
region

HUO Xiao-lan', MA Lin-jie" >, LI Li-jun', LIU Ping'", HUI Wei'" >, MA Qi-qi"" > (1. College of Resources and
Environment, Shanxi Agricultural University/Provincial Key Laboratory of Soil Environment and Nutrient Resources,

Taiyuan Shanxi 030031; 2. Faculty of Life Sciences, Shanxi University, Taiyuan Shanxi 030006 )

.

Abstract: The isotherm adsorption and desorption test using the typical pedogenic horizons of cinnamon soil ( cultivation
horizon, leaching horizon, calcic horizon, argic horizon, and parent material ) of Shanxi Province as the research object
was adopted. The adsorption and desorption characteristics of soil phosphorus in different pedogenic horizons were studied
through the adsorption and desorption values of phosphorus, the fitting curve of Langmuir equation and the correlation
between the relevant parameters and soil properties. The results showed that: (1) Phosphorus adsorption capacity of
different soil pedogenic horizons was calcic horizon>argic horizon>parent material>cultivation horizon>leaching horizon, and
desorption capacity was leaching horizon>parent material>cultivation horizon>argic horizon>calcic horizon. The calcic horizon
had the highest phosphorus fixation capacity and the lowest desorption rate. The desorption capacity and desorption rate of
the leaching horizon were the highest. (2) There was a good fitness between the phosphorus adsorption curve and Langmuir
equation ( R’=0.9702-0.9980 ) . The maximum phosphorus adsorption amount ( Q,, ) of calcic horizon was 526.32 mg/kg. The
adsorption constant ( K ) and maximum adsorption buffer capacity ( MBC ) values of the argic horizon were 0.24 and 78.74 mg/
kg, respectively. The Q,,, K and MBC values of the leaching horizon were 232.56 mg/kg, 0.04 and 10.37 mg/kg, and they
were all the minimum. The cultivation horizon had the highest adsorption saturation ( DPS) (4.34% ), so it was at risk of
phosphorus leaching. (3) The clay content was significantly positively correlated with the Q,, and negatively correlated with
the phosphorus DPS. The phosphoras DPS was significantly positively correlated with available phosphorus. The organic matter
content was negatively correlated with soil adsorption binding energy. The results showed that characteristics of phosphorus
adsorption and desorption in different soil pedogenic horizons of cinnamon soil region were different, and had obvious
relationship with soil properties. The leaching risk of phosphorus in cultivation horizon was higher, and more attention should
be paid to it.

Key words: cinnamon soil; pedogenic horizons; phosphorus; adsorption and desorption; soil properties




