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W OE: RS-SRS G0R T, BF5ET 15 a KIEHL, LA ME A 3 MR E55E IR R T A R £ Y
DO BACRE . 5 RR] . FE A R AL AE BRAT - 3G DL & S FAa TR S TOALBE & i 3A s, HAa/EM W, s
FERC A TR AE K, 3 FhFhEA e A MU & 5 TCHIBEE & Cap-P . Cag-P. Fe-P SHEAWITIE, Al-P, O-P, Ca-P &t IUAHLN]
E, ZREUN; AHR A YIS R S OHIBHES Ca-P. Cag-P. Fe-P SRIF THMMLEEH, O-P. Cayp-P FHRIE/N
TR MR, AR S ILH, oG IEREB(Cag-P. Fe-P. AL-PY>IETEBE(O-P. Cayo-P)>A BB (Cay-P). K2 HAHL
B Y 8% ~ 23%, WRZE LA S 2EEY 6% ~ 13%. AR T IHIB S IB S Z A G AICHLBE & 2 [H 195
b, 0~20 cm +Z2MBERFEILLE 20 ~ 40 cm FTFER

EKBR: AHETERR; AU, CHIBIES; Al

RESES: S1574 XHERARRAD: A

Soil Phosphorus Fraction and Transformation Under Different Production Modes of

Greenhouse Vegetables
LI Wanwan, TENG Yanmin, LI Ji’
(College of Resources and Environmental Sciences, China Agricultural University, Beijing 100193, China)

Abstract: The study focuses on phosphoru(P) fractions and transformation in calcareous soil in a 15-year experiment under
organic, integrated and conventional production modes of greenhouse vegetables. The hierarchical extraction method of inorganic
P was used to analyze the distribution of inorganic P fractions. The results showed that production mode, fertilization year and
their interaction all had significant effects on the contents of organic P and inorganic P fractions. With the increase of fertilization
year, the contents of organic P, Ca,-P, Cag-P and Fe-P under three production modes were continuously increased, but the contents
of Al-P, O-P and Caj,-P changed irregularly with small variances. The contents of organic P, Ca,-P, Cag-P and Fe-P under organic
production mode were higher than those under integrated and conventional production modes, while the contents of O-P and
Cayy-P under organic production mode were lower than those under integrated and conventional production modes. The
proportion of P fractions was in an order of moderate-activity P sources (Cag-P, Fe-P, Al-P) > potential P sources (O-P, Cao-P) >
available P source (Ca,-P). Organic P content accounted for 8%-23% and 6%—13% of total P content in 0-20 and 20-40 cm soils,
respectively. The organic production mode could promote the transformation between inorganic P fractions and between organic P
and inorganic P fractions, and it was more active in 0-20 cm soil than in 20-40 cm soil.

Key words: Organic production mode; Organic fertilizer; Inorganic phosphorus fraction; Organic phosphorus

1980 4ELIK , TR sk S AR AR, FAARHE R, SRR, KR AR
2016 A iAE] 391.5 77 hm™, #E 2015 4%, & SCAVUE TSR K, 5HRKEE SR,
G HLE SRR A 14.8 77 hm®®, S se A e 1989 47, AT AR 25 47 e Sk SFHURT Jackson
RES ol FHAR A Mt M, 4R s s i F ) R IERE BT — Bl T A R SRR
HUAFEEREMANILEA S R AR TFEANE R IRER, G R E 35 i LR o o — A5k

OF-AHH . FRELAISERETRIH HQ016YFD0800601) % 1 .
* JEMEH (liji@cau.edu.cn)
EHRA: ZFEE(1994—), &, WRTFTA, Bit, FENFAPRILSFF5EHE S AP, E-mail: caulww127@163.com

http://soils.issas.ac.cn



272 +

1 %52 %

(Cay-P) ., J\EGH(Cag-P), 451 R (Cayo-P) . 41
(Al-P). £kWf(Fe-P)FIIA & W5 (O-P), HIEH £ Fh
BRI AL TR WA i AR e, 5% 0w JC ML 1 R
AR ZA A, T3 pH, T3P Al. Fe. Ca,
Mg Wi, BEIKA ST PRI, 2+
PUBE™ AL AN i 1) 2 2R e, R 2+
S R N )5 P e A R R A S 3 Bh T
A= YT S AN BR BTG M 2 AT | A 25 B 11 pH 55
R, DFEas REm, ARSI
B g R SR IR IR R IA . TR EN R
KA A ST A B, R AL = 34, A £
Ca,-P. Al-P Hl Ca;o-P F i3/, 1M Cag-P. Fe-P Fl
O-P THPEAL, o Cao-P b LbFlEK, ATik%E
80% Zifi. REMFREETINN, A HUALHEH 2+
e (8 JCALE 1) A S B A AR i AT AT PR -
AWML SN & 500 A BERm ., A0
AU 98 1 iR 2 KA R R AR BR XS A1 3 1 4 345 e L
BRI, 45KV, BERICAERRYE N, Cay-P.
Cag-P. Al-P, Fe-P Fll Ca,o-P By, 25 15
a BFIAE, Cag-P 5 S JCHLBER LLFIIAE] 50%, Cay-P
d CHLBE A LR R B 8% Zify, ZJEHTRE.
it FH A HLIE 2545 8 3 HLBE 0 5 1 . i 4 1)
WFFE 25 SR e B, it AT AILIEAH B AS it AT A R4 v
IR YIBEAR 201.5%, HrPE PR HLEE &
iz, X USRI STk AR

H AT, FE NS5 5 A o 3 it AR kK
TR A AT - HERE IR 25 A R, XHE IR = 3K
Bt FH A AL G s w0 R 1 4 S v g R AR b
FIBFIEAR D o A5 LA rp Al K 2 iy SR 56 0 A
BLERE 5 E IR 3 Fhisk = H O & 01 07 1056
Ry FEh , WS A AR AR R 3 Fl Az PR R A 4585 T
BERIE A ML S An, SR L h B R it
2, PR LR RE ) S IR R, TS
PRA R R , FERE S R AR T R, KRB

M REARIREE TS 5t , S Bt S A ™ A HLBE AP AE Y
AR BRSBTSk ALEAL . Lk il | driEdk
A LA R S AR R S %

1 #RETE

1.1 RIS R

JEN 8 R A Rl [l |1 DR R = S R S P Q[
K ER B 36 (36°52°N, 115°01°E), 5T 2002
453 AT, SRR XA HLER SR A 7 A T I o B
5% o IRIR A H OGRS HEFE R, K 52 m, 58 7 m,
7 H A2 0.04 hm® . SR e A IE LS B9 ER 1L 146
+, KT 2 A
1.2 Rt

RIS AT WL L5 B R R 3 A3, 435158 -
OFAHLFERN(ORG): RAAMLE A, R
Jite A HLAE , s HOE Bl iR LA D A B iAo &, It
LAY ARG, QLA ININT): 454
BURH LGRS A 7 7 2, it FH A HUAE Bkt £k
JEL, 35 MU IR LAZE Y A BR B G T, H e E
A B — SR IR BR B AR 2 5 )i R AR A5 2
(CON): RH ' MUGEEFE i, it HALAE Fn i
HUIE, JBHIRER, R FE A MG &, ]
[l SR 1) e R B A 2 45 il U o ARAE rh UIE
PRE, BEIE A wEmRREs , SR S LB, A HUAEH
HFRF A PR S . XSFE(RFELZ 6 000 kg, XBFE
253 000 ke)dsndbatik = KA A FRA /1A = 1Y
VT WA HEE M. 3 Fhsk e o BlE 3 4
BT, BMRENTSH 3D, B/NXY
120 m*, fER 3 ANEE . FREVEDI N ESE . &l . i
T mE%E, BENFRSRARILE 1.
1.3 HoRESERUE

T 2017 4F 4 AU, BAAE3S R 3 AU/
X, FAERATIE P H R AR AR A, BUREER N 0 ~
40 cm, B 20 cm AH—J2, BA/PXEE “X” FIRECS

£ 1 TEEFERBEANFESE(kg/hmd)
Table 1 Nutrients input under different production modes
Y] FRAS fbhe HHLE Mt
N P,0s K,O N P,0s K,O N P,0;s K,O
HER K CON 696.97 24242 72727  273.18 36581  377.60  970.15 60823 1104.88
INT 487.88 12121  363.64 46440  621.87 64193 95228  743.08 1005.56
ORG 0.00 0.00 0.00 106401 1381.91 142602 1064.02 138591 1430.67
L& el CON 418.18 24242 72727 273.18  365.81  377.60 69136 60823 1104.88
INT 209.09 12121  363.64 46440  621.87 64193  673.49  743.08 1005.56
ORG 0.00 0.00 0.00 928.80 1243.74 1283.85 92880 124374 128385
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B, RS . HREIUR S SR A R A AR AR AR 44 )
Ja KFRAE, 41, WdE 2013—2016 4F 4 Ay +15
FEf, HTFBEIEANE . A HUBE I R R bk,
TCHLBE T 2500 502 2R 08 ) 9 B3 25 400 VT ML 4 2%
Bk,
14 HIELESSH

¥HE H Microsoft Excel 2010 F/F#Ef T84 AR
Sk K7 2253 Wil SPSS 20.0 87 .

2 HREHS

21 TEXVBSHSTUERZMEER

1 AT, AERZE 50 ~ 20 cm)Hr, Cag-P
FrE AR, RO SRR R HUR R AR 2 e R 43l ik
1457.91, 1097.25. 1599.68 mg/kg. iz i AT AT ]
FEK, 3 RAEAE A Cay-P. Cag-P. Fe-P & AT
FHE, 2013—2017 4F 5 FLRRAR AL Y 3G 1 53500 4
102%., 31%. 97%, ZiA FEAL A BG IR 53598 42%
23%., 67%, AAUFMHERI IR S350 25% . 50% .
73%; HAWIFERA CayP. Cag-P. Fe-P V&

B 2 KT AR S R, o, 2017 4F Ca,-P
BUH FFNZE G AR G IR 84% . 80%, Cag-P 1
A 10%. 46%, Fe-P IR N 13%. 38%. Fifiji/it
IfEJ4ERK:, Al-P. O-P. Ca,-P WY& E ISk,
2013—2017 4, B AR X AL-P & S 7E 228.22 ~
369.60 mg/kg, O-P & HE7E 119.59 ~ 240.34 mg/kg,
Cayo-P T HETE 365.64 ~ 528.67 mg/k; LA RhAEARR
Al-P &HAE 197.34 ~ 311.60 mg/kg, O-P &H#71E
130.77 ~ 388.24 mg/kg,, Cayo-P ErEAE 316.03 ~426.42 mgkg;
APFEBI AL-P 5 E7E 189.04 ~ 357.12 mg/kg,
O-P #im7E 44.92 ~ 176.00 mg/kg, Cao-P i 7E
296.69 ~ 441.31 mg/kg, O-P } Ca,o-P & HEISET %
FURZRA PP

FE R JZ HHE(20 ~ 40 cm) T, [AJFE Cag-P &5 i fix
i, W SRS A HLR A R R 4 1 T Ik 503.23
417.00.567.25 mg/kg(&l 1), i LA A E K , Car-P
Cag-P. Fe-P 52 FIHEaH, 2013—2017 44 MLFH
R AR B 297% . 54%. 64%, ZEGFhE
WA HEE AT AN 156% . 35%. 67%, A LR

1800 0~20cm m2013
1600} 2014
1400k m2015
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% 1200F 2017
£ 1000F
oy 800
&
&~ 600F
400+
200
0 a
CON|INT |ORG|CON|INT |ORG[CON| INT |[ORG|CON]| INT [ORG|CON|INT [ORG|CON|INT |ORG
Ca,-P Cag-P
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600 - I
500} I
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S 400k I
E 400 I I
I L
& 300
[=W
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100 F
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Fig. 1 Inorganic P fractions in soils under different production modes of greenhouse vegetables
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RAIEIE T 27% . 43%., 83%; H A HLF IR
Cay-P. Cag-P. Fe-P VY& S KT M HMEZE G FAE
B, 2017 4F Cay-P B2 IR} 122% . 46%, Cag-P
HAR A 13%., 36%, Fe-P YEMECH 45%. 37%. FitACHS
[EJ%E, Al-P. O-P . Cao-P & w8451k, 2013—2017
A, EHAMER AP FHAE 5591 ~ 13591 mg/kg,
O-P Fi7E 83.95 ~ 132.78 mg/kg, Cay-P HimfE
364.32 ~ 449.83 mg/kg; ZEGFIEAR AP & EAE
63.10 ~ 138.73 mg/kg, O-P &= 7E 84.02 ~201.38 mg/kg,
Cajo-P &H7E 347.13 ~ 490.07 mg/kg; A WLFHIF L
Al-P EH7E 92.92 ~ 248.52 mg/kg, O-P SHAE 43.77 ~
140.60 mg/kg, Ca;-P 5 iE7E 373.4 ~ 527.92 mg/kg.
f & 2 AT, B T ALET A AE K, #E 0 ~ 20 cm
T2 Cap-P T i LU 56 EAHETRE, Cag-P T i b
BIFSEAE 50% 247, Fe-P [ HLBIRRELE 4.5% LA,
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TCHIBHEZS & LE (%)
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(=)

Al-P 1 O-P [ LLBImEA TR, 8 LA BRI R A X
Cayo-P LU MR, MiZia = L7t 75 20 ~
40 cm + )29, Ca,-P. Cag-P fir (5 LLZE# EF-, Al-P
Hl Fe-P [ LLBIAFRELE 9% FI 4.5% Z47, O-P
(M LE B AR R, HRIZE A AR Cajp-P T
ol T, A LR AR AT TR . A HLAME A X
Cay-P Jir iy LU T8 LAZR 181K, O-P. Cayo-P
JIT o LB LT S8 5 IR ZE A PP AR K, Cag-P

Fe-P fll AI-P [LICHA 225 . BIEER, RELE
BER G PR ERR (Cag-P. Fe-P. AI-P)>ITE
BEIR(O-P. Ca;o-P)>H AU (Cay-P) . WKZE T KW
F 1 2013—2014 AR AERE IR (O-P . Cayo-P)>H145
TEPEWEIR (Cag-P . Fe-P. Al-P)>4 &6 (Ca,-P), 2015
—2017 4E 4TS PERE IR (Cag-P . Fe-P. Al-P)>VE7ERE
JH(O-P. Cayo-P)>F S (Ca,-P).
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Fig. 2 Proportion of different P fractions in total inorganic P under different production modes of greenhouse vegetables

HI8 2 AT, BRIER)ZE Cayo-P A, FIAER K K
AEARFRO A i R & A 5 BRRJZ +
i) Fe-P FNFERJZ 119 Cag-P Sb, R SHEACAE
BIR A 22 A FH 2 A 38 S LA e 2 0 o T R AR 2
it I BRI [) 52 10 338 rh JCAILBAIE 25 00 35 i 20

22 TEAWBISESTHRZMEZE

HIIE 3, 3 3 AT, iR o R it A A KR X A 4L
B A B AR, ELRAE A S AR AT PR A 58
HAEFIRE R R AR p BN, 3R A HLEk
R ERE, BELEH. ZEEAPRRESA L

http://soils.issas.ac.cn



552 4] RS . ARREGEAEAR T LIRS RTEA M 554 275
F2 TERHNBTRRERESN
Table 2 ANVOA results of variation sources of soil inorganic P
+2Z(cm) 75 S S Y5 Ca,-P Cag-P Al-P Fe-P 0O-P Cayo-P
0~20 T AR <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Jiti A 4 B <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
A AR X x it AL A 0.020 0.012 0.005 0.124 0.002 0.001
20 ~ 40 TR AR <0.001 <0.001 <0.001 <0.001 <0.001 0.623
Jiti JE 4 B <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
FRRARE G x it AR 4 PR 0.008 0.163 <0.001 <0.001 <0.001 <0.001
2 ono! 22013 W TR A BT K 450,52, 714.19. 84074 mgkeg,
£ 800 ] I ;g};‘ 2017 A H 2013 AFHERY 117.10% . 215.28% .
<‘ 8001 2016 133.55%; WRZEHFI ., 256 A HARRE
= 300 I I 2017 BB A I B 43 91T 15 92,08, 110,64, 146.51 mg/kg,
ol | I i Besat Beic 2017 4E 1 2013 4ERE IR 18.13% . 42.72%. 54.93%.
CON . ENZE . ORG | CON ZOIEIZO L ORG AR T A ALBE & LT 28 T

3 FARBRERFMERXENHIELTNH
Fig. 3 Organic P in soils under different production modes of
greenhouse vegtables

R3 IRBNBERKEAESN

Table 3 ANVOA results of variation sources of soil organic P

AR SRR EERiIR
0~20cm 20 ~40 cm
FiAE AR K <0.001 <0.001
Jite 4 B <0.001 <0.001
A A 2 < it AT A PR 0.007 <0.001
0~20cm
100
9
80}
701 = AT BB
I T

TR S (%)
e
(]

4

Fig.4 Proportion of inorganic and organic P in soils under different production modes of greenhouse vegetables

23 TEEESHASWHEXME
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W YRR R, R S Z (A A —
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FrE R B R R A LS Cag-P.
Fe-P F i E Wl A G OE R, H CayP 5
Cayo-P F i 2 B EH AR . AVIFMERI Car-P.
Cag-P. Fe-P, O-P. A MU & = 0 P 2 U B I i 4
HHFFEFR(Cay-P 5 Cayo-P BRAN), UiHIAHIFMERR R L

MEE AR, 2017 FRZ 505 HE LR A
PR 87.61%. 17.71%, W.3%)2 0505
H59.11%., 32.42%.

M 4 FTA1, 7ERIZ A LIS 2wk 8% ~
23%, FEWFRZE A28 6% ~ 13%; R
JZ A ML R & LB AR T R, A LA AR K
Ve T A gE S R 2 A A AL
d L BIRSETE 8% b, 3 FhAMAR SR A A
PR,

20 ~ 40 cm
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FRIBZRFMEEN TIRAIES T S S8 LLs)

Feh AR A Z 0] . AL S TCHLBE = (Rl i (L
TGER, AU e T 1w 2 2 [ e (b 72

1E 20 ~ 40 cm )2, B AR Car-P . Cag-P.
Al-P. Fe-P &M 2 B LML R 275
FiAERI Cay-P. Cag-P. Fe-P, Caj-P 5 EM M ZI
W I ZEMAH DGR, O-P 5 Cap-P. Fe-P it
WATRAEC R s AHFPHEEK Car-P. Cag-P. Al-P.,
Fe-P &2 B B AR LK R (Cay-P 5
Al-P 48, MHEET 0~20cm /2, 20~40cm + )2
T Z M AL TR S5, HHIN T ALP %4k, B
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x4 LTEBIESHEASBIEXMY

Table 4 Correlation between P fractions under different production modes of greenhouse vegetables

+J)Z(cm) Qb3 Ca,-P Cag-P Al-P Fe-P 0O-P Cayo-P EERIIN TS
0~20 CON Ca,-P 1
Cag-P 0.864" 1
Al-P -0.305 —0.082 1
Fe-P 0.933" 0.884" -0.071 1
O-P 0.387 0.482 -0.273 0.364 1
Cay-P -0.026 0.189 0.128 0.054 -0.235 1
A HLBE 0.779" 0.811" -0.174 0.763" 0.282 0.186 1
INT Ca,-P 1
Cag-P 0.831" 1
Al-P 0.209 0.12 1
Fe-P 0.851" 0.764" 0.361 1
0O-P 0.806" 0.863" 0.325 0.679™ 1
Cayo-P -0.569" -0.395 0.118 -0.295 -0.31 1
A HLBE 0.419 0.539" -0.054 0.663" 0.287 0.243 1
ORG Cay-P 1
Cag-P 0.903" 1
Al-P -0.073 0.115 1
Fe-P 0.748" 0.882" 0.217 1
O-P 0.824" 0.879™ 0.368 0.794" 1
Ca,-P 0.426 0.636" 0.408 0.790™ 0.598" 1
A HLBE 0.757" 0.777" -0.118 0.790" 0.784™ 0.536" 1
20 ~ 40 CON Ca,-P 1
Cag-P 0.836" 1
Al-P 0.630" 0.771" 1
Fe-P 0.933" 0.899™ 0.616" 1
O-P —0.459 —0.449 0.088 —0.650" 1
Cay-P 0.188 0.287 0.295 0.253 -0.212 1
A HLBE 0.029 0.246 0.544" 0.117 0.227 0.187 1
INT Ca,-P 1
Cag-P 0.703" 1
Al-P 0.15 0.597" 1
Fe-P 0.926" 0.796" 0.289 1
O-P -0.756" —0.346 0.343 —0.651" 1
Cayo-P 0.681" 0.560" 0.294 0.612" -0.589" 1
A ML -0.237 0.253 0.307 -0.155 0.194 -0.029 1
ORG Ca,-P 1
Cag-P 0.651" 1
Al-P 0.173 0.668" 1
Fe-P 0.532" 0.870" 0.854" 1
O-P 0.226 0.409 0.341 0.415 1
Cayo-P -0.8317 —0.451 -0.111 -0.506 -0.253 1
A HLTE —0.568" -0.202 —0.164 -0.285 —0.146 0.412 1

Wl A LR TR S & B S AL B FRA R, WA PLIBE LA 2 SR
MR 3 AR A PLEE & S HAOCILBE Sl b AR
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A5 2, AR 2 R it AE AR B X AT 5 TE AL
BE e EYA B ERW, A8 EERHEE . WA AR
[FSEC, 3 FhAIEAC Cay-P. Cag-P. Fe-P & AW
FH#, Al-P. O-P, Ca-P S EHAHMAES), 2
SN AP Cay-P. Cag-P. Fe-P i1
TR MM AR, O-P. Ca-P ZREM/NTH
FRMZEARRERI, Cay-P XHEY) HA F A Rk,
FEAEYI B A IR . Cay-P SAMUR & B IEH
KRF, U]+ A LT 5 5 A4 i 23 BRI g
W R, PR AT BE A AILAE A e 4 e T e
DU &, B T R Endk it W AL
A KRS TR, HaE e A
YEH B R o 2 . W JEHHIR S Ca. Fe F Al
GEAA PRI P B W, AN B A3 Cay-P
i NS KRt P A PR K S A O
T ZSMEYE Cay-P [h] Cag-P 7 [ H54LIY, 3l K Ny
R T A R EOR A BR Y, R —
&, BERSIEB S . ARG, g s
Cag-P M Fr i, FRESFPII LB, KWt A L
A4 5 H 5 Cay-P, Cag-P. Al-P Al Fe-P & &,
{H O-P. Ca-P & B TFH TN T
RN 0~ 15 a BYIEE L3, 455K BREFAAE
PRI, T BETCHLBE AR Cay-P ., Casg-P. Al-P. Fe-P
Ml Cajo-P SHRIWIRIGI, PAE4~5a)5, ToHLBE
H Cag-P 7 5 50% . RAHPIEFE TR -S54 HLAE R
Jiti B AR VRS H AR, 45 R R e
Ca,-P. Cag-P fll Fe-P e R)ZmINEE, TES
IR, BHREGARURE R -8 AL AN,
3 PR A e Cay-P S RIS ETHERAE W)
e, Cag-P S fin i HLBIFRETE 50% A 47, Fe-P
WL Ra ELE 4.5% ZeA7, Al-P. O-P J Ca,o-P Bt
s A T RE, 3% &H N Cay-P. Cag-P. Fe-P &1 I
F- B BT & B, AP O-P f& Caj-P
B ANV . FER)Z LR 2 3, Jeigihe
ERZ K, AHLAERAY Cay-P I i LBl T
FUANZEA PR, 3 AT BEJE PR R & A AL it A
o TR AT ERE , BAERRREL AT Cay-P 4EHF
R A, HIEWEE S e, TR,
BN T WRE R SR, RSP T AL
TCHUAL R EC X = A 5, 235 5 ¢ B it A Ak 34
5 T 11 Ca,-P . Cag-P L], BRI T O-P. Cay-P
W, SRR SR 3.

ABGELE R, B i IE s () 3 n, -4
AL R E e, A VLRI S A AL
LT 280 m T MRS A A . gy a0
R 45 S BH , K&t FH A AILAC AR LAt A Ak 2 42 15
IR AEYBE SR 201.5%, HAGPEA PUBE &kl
Inie 2 , %o BUSOHE DT kR K o A LIS 5 K=,
WA W= I SR N - 3 S bl we = L 7B I e o
AR, AT+ S8 bl R i Akt 7R . A HLIE
FPIETHFR AN AER Ca, Al Fe B4, WIHTH A
R, T H2E U GERR-(Fe/AD-P EA1H, Xt
PABMBEER, JFmsi R, AT Ea
RZ Ca Jux, AVUEKIMEH SRS -5 Ca-P
Mo, IR ILILE. AR AVF2REY .
fitg X AE YRR T, AT R R Y,
A YIRS S50, B e T AT SR AR o AN 4 BEAL B
B, AR THRSBRP,

1 0~20cm +JZH,3 FiFifEAE = Ca,-P . Cag-P,
Fe-P. A3 HLBE 7 5t 2 (] W4 19 522 00 B 48 %) 4 1 A DG ¢
Z, APAHER T BOE S Z [ A S 5, Uil
AU B AL T T 2 18] A LIS JCHL
W Z R A R o AT LA Hh R o3 W 0 2 AT AL
e, T LAAT AIUB () 7K i R B 2 G &R 2 A WLAE A 1
%%, Criquet Al Braud® 8 Hi , A HLAE A DL
TEK S g 0V IR A BEK i S TCALB VR R A o H:
o, BERREEE TR I AR — RO I, REfS
A B TR P R AGA 2 T 114 7K Jif SN, AR - SR ML i ™
b R A5 P A Al XA R A 2 T it A P R A
HUIEXT PG AL | BERREEG PERY S m , 25 53R
Jit FHATAILIE BB 6% o 2 35 e b MLs i & i ey
WEIR IS Pk, A PLEE & 5 BRI R TS A B
IEAHIEOCFR it FHAT AILIE B 412 1 ol 2 1l X6 A7 LB 1)
KIEVERT, A LB I TR 1k

4 ik

T A X it A A7 P XL 2 i SR R+ A
STHBE & EA B ERW, HaZa/ERYEE . b
HHACHT ALK, 3 AR AT - 50 HLBE & i J G
MLBHE A Cay-P. Cag-P. Fe-P SR BFETE, Al-P,
O-P. Ca-P SEEIAMWAS, 278/, AL
FPRIAE A LS & i R CHLBEE S Capx-P. Cag-P.
Fe-P & i I & i T A ZE & RS, O-P . Cay-P
W /NF R BURZE A PR, Fe-P & 1%A oM

S BUORTE, SR N P AETE MR (Cag-P .
Fe-P . AL-P)> ¥ 76 8 I (O-P . Cayo-P)> A 2L I
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(Cay-P). K= T HHLEE S 2N 8% ~ 23%, WK
2+ E P ST 6% ~ 13%., A UM
T B Z B AU S TR Z R R
H 0~20 cm HZMBEEAL L 20 ~ 40 om FHIFER
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