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1 E. QRS A A RO R R RS S MK R 2 B T EBE AR . TS TSR R R BB AN 3R R
L R, RECOREEEE BAVE SO h S ROMBE R R S NS & E IR KU . — AR S A SR B B AR, (EE
PIFEA BN AT = TR, B RN = TR [ o ZRG SCTIRIABFES R R B, FRER R HE X 935 11 Olsen-P (H3F45
BUEAFAER R ZE R, SEPFE P 60.0 ~ 80.0 mg/kg, LA R KT8 7 o TERBRBIE , i A 3K o7-Em I P AR, &9
SEHBE IR XU TR [RIA B S (R 4 B (E = TR BRI RG0S B ST B A s oK, TS 3 Wl A e FH 32 B BRI
SRR KU 9 B A AT BE S B Ss™ o I, T SRR ER e S 1 ) SRRRILR SRR, TEBHIEE S R R A A
F R AR A AT BB A SL A L, A O Pt deobs - 39 A AR e IR BB 2 8% 3 o™ 75 SR S RBRRAI I 2R KURG: 1 5 JEUK O,
RESC IS MBI 40 1 e A B
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Research Progresses on Environmental and Agriculture Thresholds of Soil Phosphorus in

High-input Vegetable Fields

WANG Rui'?, ZHONG Yueming', LI Huimin', SHI Weiming', LI Yilin'"

(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing
210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Maintaining an appropriate soil available phosphorus (P) level is vital to ensure vegetable production and water safety.
The significant feature of the current vegetable production system’s phosphate fertilizer input is massive and frequency, which
causes a large amount of P accumulated in the soil, further, increasing the movement of P and causing environmental risks. It is
generally believed that soil P environmental threshold of vegetable fields is higher than that of farmland, however, the irrigation
and phosphate fertilizer application of vegetable fields were much higher than those of farmland. Therefore, P is still easier to loss
from vegetable fields than farmland. Results of literature investigation showed that, environmental thresholds of vegetable fields
varied among different regions in our country, mainly within P 60.0 — 80.0 mg/kg. The available P contents in vegetable fields
were usually higher than their environmental thresholds, while the available P contents in croplands were usually lower than their
environmental thresholds, which meant the vegetable fields had higher environmental risks than croplands. Furthermore, we
found that there was a common phenomenon that the agriculture threshold of vegetable P is higher than that of cereal crops,
reflecting high P requirement of vegetables. Therefore, only reducing the amount of phosphate fertilizer to mitigate the risk of P
loss in vegetable fields might lead to vegetable production decline. Accordingly, on the basis of understanding the current status
and characteristics of P accumulation in vegetable fields, and clarifying the agriculture and environmental threshold of soil
available P for high vegetable yield and sustainable development of vegetable production, soil available P can be maintained at a
level that meet the high-yield demand of vegetable plants and low P loss by optimizing the amount of P, thus achieving the best P
management in vegetable fields.

Key words: Vegetable production system; Phosphorus; Environmental threshold; Agriculture threshold; Phosphorus management
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SR, G EA T &N FR TR,
R IERFFE S A SR A KB R, LR
BEAE . B S AR U Xt 3 i S P A X R AT oM 3
AF R A VR BIF v 2 3, TRt S b B 2 JIE Ak ol (£ TS
+AHUAE )24 F &l 317 kg/hm>(AS SCHE Be i # IE
L IR AR R Y LAl P i), iR i
FERLY) 5.40 £ TEE K8 b oA e A RL Bl (T B+ HIL
JIE)F 57 FH 4 K 142 kg/hm?, 3k 51 88 K S Hb i P 4
A 5.90 5. Yan SEPRHEGE KRBT, FRER K
SEHD IR A (117 kg/hm?) i 18 K T VEHpas E 1)
#5(25.0 kg/hm?), NI FE2BE O KB4, FEAE
% 92.0 kg/hm?®, HESARM 78.6%., HiL, Xit
AL AR TR A, IR AT AR R
I8, B Mg K, YR T s R AR A B
SEHUBEAE i R TFR” Y R A R ECE
BER IR BB A, HEEEFAEAERITA K0,
KA BEACAE L gerh i) BRSO R R s, M
T IR B P55 75 e 19 AU o 50 ik 4 V5 e U
A PIZER IR, 55— KA EE YRS A A,
JUE AR IR BB (TP)HE & MR T 25.5%, {HIHAK
IHRFRE TP ¥5 YeHb i i E 2R3k, o5 TP HECE Y
67.2%. S RBIX S HLHL T /K b TP A1) 55 PE B (DP)
VR FE 43914 0.16 F1 0.03 mg/LY, il #h 3K 5 &
FEAk W E I FHE (TP 0.02 mg/L; DP 0.01 mg/L)™,
X1 7 L A OV WA 4 PR XA Ti) 2 0 A T 46 2 £ Ao
IRFFFE R B, 58 K SE MBI 2% i ik 5.51 kg/hm?,
EREMECAE Y 14.0 45, 7 = AR H SRR
Y 43.3%. EHVR LI, M TRE, Kk
A8 U BRLASL T AR 2R it DA R B AR EHE TR B TR
HI, MR TP AR 3.45 kg/hm®, JH4FE
TP 2 HE Ry 0.33 Tg/a, 4352 - HUAEW Y 2.75
i, R 6.60 1. FET UG, BIHHE MBS R AR
I KU BB, MATTRRAPPAS = 5 AR R 05 R HE R
IE B3t 2 US| % =T P el 3 gl g Y5 e B OC L
ASCER X H TSR AR R AR R B AR L R
B AR () R, 23R T A SR M+ 3 R R 2
FRAE | SE LB A BT (A 7T 7 i, 3T T SR m
R BT B R AR B 5 4k B 4 e 2 A58 BE 1Y
2557, FFEE T B R A A RR VA 3 i 1 PR 5%
Bor, LA 3 Ao B 5 0 5 B e A o b+ 1R S P
Ko, UrH S S B AT R 8% 3% = 7 A=
- R UL v AU =2 ) B S, DT B S b T
SERE

1 SRAFEMTEER RN THE

1.1 N[EFh 8 PR 3 i + 1l R RARFME

1 T E RS Y =t i IR T, 5
Hi A Al B i s W 1 BN, B A b Al
P e R AT BRI 0 AN TR . 2 S I A L AR
A8 FF T AN [R] B AR AT B A 15 it S - 2R RBLIR
BB, REEFPRAEBRIG N, HiESEH 0 ~ 30 cm
B2 i & RS I, FREARERR 9 4R DL I+
BB SR 2.17 g/kg, Hr IR MR AERR 0
~ 4 AEF 4 ~ 9 4E LI 1.95 f5 A 1.37 1%, Kt
A Al it T P I () 1 2 O B ka R
20 4R it SR M R 2 £ 580 ~ 20 em)AA &0 &
IR E T 345 mg/kg, LA S AR S H 4 4
B 37.0%U1. BT 3 AR 10 AEA 14 AEMIES A
SEH R 2 A A AU 400 325, 387 il 585
mg/kg!'0 FEEIE b B IESEIET 11 4F 21 HEE B
SR I 2 S R I, B A R AT PR Y
I, SEHLBE AN 2R S LS 45 A A (Ca-P) MR 4G 45
AW (Fe-P, Al-P)ly EI,
1.2 A [EHIHE RS = 8 RARGFE

AN R 2AS AL A A B A T i % R AR R AP AR 22
S, SRRy — P B AR A AR SR T R R 1A
#, BA @A AR B AR B RAE, AR 2R
FRCE S ol e TR 5 T AE S bl 3 v, it S ol 2%
) SRR I TR R R, TR AR A R,
GBI H R 2 S 3R 2 O & A 124 ~
400 mg/kg, JEJEPIRH IR 15.5 5. Eh 3w
FAE IR PO AR Y BAEAERY, — bl + 2 IR
RGN R T B 5 (HBEE PR AEBR A3 n, B3R m]
AR RS B AN I Y, 1 05 O 5 e A
S Y T SRR T o0 AT RIE Y 25 R o, R
BEE 0~20cm R HZREME, /£0~180cm 12
SR - B S S R R R L IR TR
i o XIRMELEDR B R B, AR TG B S
AT RO b R R S M - AT AR Y A
4.00 15 ~ 20.0 £, X2 5 bl -5 R EE A 3G
A8/, I H A3 20 A 7E REFAR AR FR A 38 hn )
ER B IS . 1 X ARG 1 32 B D R i S
F1R) it IS 27 37 v T R RS 1 st R A 1
TS, TR 1o % S il 2 TRV 4 2 XU B K
S+ IR R FEM B THHEZ  (BHZ LT A —
EREB R, TR R ZE2EHZ LT L LT
PMUBRIEA N 3 o AR, BEBT R A 0 =R b
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FhHE 15 4EJ5 60 ~ 80 cm )2 A HLBERE fin i 5 1 i
RHIE RN 19.7%, HREFMAAEERE N, 2414
A LB AR W S, A A LB e 4 X R0 T
AN, X R IR sTE AN I CHLBE R K, (H
T HHAG SRR shit , IR A HLEE St 2
NG BRI [ 8

2 SRR EBRRERE TN T E

2.1 A EEE

DU 12 2 3 b T vk N AT SR AR A K
W, BES R IR RIUK AR, 2 H RTAME LB R
IS ABY e RS 1 FH 5 38 114 7 1k o (D - 8w /K7 2 5
M IR R M E BN R, IR AR A R
(Olsen-P. Brayl-P. Mehlich3-P). &, HHL#E.
fif W B (HLO-PGEIR AR BE B, RAE LI A 4K
HIBEIR) . CaCly-P)AF o (7K IR W 248 42 T sl bk Vs T
W) TP, DP FUBUKI 85 (PP), XS8R FR-5 K M8 I
HHK AR & BRI E DG, QR T FikiX seds
b, BAEVFZ o0t 5878 17 I T I 2
PRV RE Y B S AR Ty CRAR ST R
Hesketh F1 Brookes!' "4 (), Bl fi +-3% Olsen-P &
55 CaClo-P &3 il i AN AE DGl 2k, i<k
AT SRR Y Olsen-P & B g% HIE O BE R
WMER “RARE”; H4HE Olsen-P Fi/NF “584F
RO, ANSRAEBERME; Z, 214 Olsen-P
THRT AL B, e RABRIMKE.

WFoE R, 24+ Olsen-P &S HE—IH A
E@ SR, 3k R Bl o b RS,
HATR 201581 1 0.01 mol/L CaCl, 3242 3 il i
(CaCly-P), 542 i sl bk 5 VL r A= w01 PRt S 1A G
KR, RIEHHERR IR, B — L5y R,
TIEA YIS R S WTER DP & R A UR T
CaCl,-P, A MBS 4 MLHE 4N Olsen-P, CaCl,-P.,
H,0-P, NaOH-P(/f] 0.1 mol/L NaOH {245, FAF 14
WA RERER) | Bray 1-P & R34k A R
(P<0.01), B HHEA LB AT LIV T sk e i+
SERER G RS A P AR 2 — 00, 3 Fe-P SA23 P
KA W B R AFAE B FH R IE R, (H Fe-P X ik
- R 2 I R AU A R M I A R UL R e b iR AT
PRI MRS [ SAn e KRB TP & 5T 0.10
mg/L B8 SURZKIRE EF k. PP BIRARRER K A
B EH BRI, AR e AR rh S i R Hh A s
AR S| IS e W TR o f i S|
R IR, HHEA R 58.0% ~ 98.0% YK

A3l LAEEAR sk dr i) DPPY; Olsen-P. TP Z:#E 4T,
SR T TP DP 45 /K BRI BT bR 2 IEAH G
T2 A - el SRR, BRI S AU
Wk, xR Olsen-P Ml CaCly-P, HisE T
Jb 5 Vi SR b S b 1B R IR 33.8 mg/kg,
B4 Olsen-P & H<33.8 mg/kg W, TIEMEZRMIK
WA 24 Olsen-P & E>33.8 mg/kg B, I XU
SR BT, YA LRI KB R R S
KR M TR R TR, B Rk PO
SRR SR e, L DP ¥ 0.05 mg/L 1
R R E EFACIGFE , 5 CaCl-P F P
G ST FATAL IR, ARG T AR N Sl - R R Ak
KHY) CaClL-P. A HLBECR K BRI & ) B {E 5351 K
14.1 mg/kg #1 206 mg/kg.
2.2 TIERRMHIAREE

- SR AL RN (DPS)J2: SR B W P
(RS P R B 2 0 Y, mT DU k
FF - HEmls A RO 1 R e KUK o R T8 A A
DPS 75, e UL A 7 vk e AR e e 1 e £ LY
W BRI B (Pox . Aly . Feoy), FIHZAZ DPS(%)=
a Po/(FeotAly)x100 THHEAFHP, Kb o it g
ST S I B 5 ) Al O BT G - A
B A SR R AR RN, o WHEE 0.5
1022390 {EUR [ 63+ 3 BEAL R R[], 4 — R
HEABEW, a 7 UIARHE A X a=PSC/(Fen+
Aly)*x100 & AS, i PSC by -4 n] W BRFa )
T (mmol/kg)*" . VEATLTAEPO5E i 1 A A K i
JE B HBLTHE o BUEYE A 0.71 ~ 0.81, far 22 DPS
H25.0% VERAREE R HHEIRET I, Y8 A /N
T 25.0% B, bR bl R A S R A S
RGN, BIIR BN (R e i R
AT 25.0% B, HiERK v B B - SRR v A R R
R F AR NCY . g AE A TR pH AL
e, JEHURA M HEP S —Fh oy i a4 4
XA IR R 1 SR e B 5, A Langmuir 7 FEEREL
(T 2 i R it DPS, Hit 2 HRii44 DPS
I AL Z 17 R0 BRSPS Langmuir J7
T o A B f KW e 4 Olsen-P % i 1154
DPS, & 8w M p R 32 1 1 (pH<7.0) A4 DPS ~F-34°4
23.1%. DPS 37 3 b Pt P AR AT IR R L it FH 2552 M 45
Koo 75 36 S PV X R Oy 0 55 SR
(pH<7.0)/Y) DPS, % Et DPS Fifi 4 B AE K i 7 e
X 0~5cem 12, MAEAR KR 3 ~ 5 4ERYSEHL DPS
15.2%, FPHAERR 25 ~ 30 4EH93EHE DPS 4 30.0%.
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ARt b, BAC A HLAE A B9, 0~ 20
cm +)2 DPS AR,
2.3 EEIHUES

H A A ol 1o U 35 G BT 5 4 358 1 B A T
WA 7 1 B AT B AR S IE | 28 A 70 S B3
UGB 1), BFAMSEINE R RE 8 T B s e i i)
g . BV s ki A L 25 R RTAE RE  AEAR
KU, TR TS e o b s w B SRR Tz B —
Rk, HZ R ARAK, 17 AR,
i 11 RO V5 YR Rk BE R R T AR e
T B 2R B A A it R RO AT A BT e
Tufer, B — SR B v e Bk T LA
PEAN 35 P9 AN ) 1 DX A Wl 0 2 A s 1 v I, {ELAE
BUR R B0 B = g —pnife, UM . BT 4L
VEH 2 BN H ] B VP AG Sl 2 e KU 1 7
PR P A A R ) 3 AT X b b 1 R
PRETI T B LR g AR AL, DL VR TS Y TE AR
BILEE A AF 5 S Al 1) T V05 V5 G B AR A I iR - AL
BRY, 76 T ffis Jer= A . B8 B A [R] s il mT LA
TG ges Ak, HAAA % . Bl R R L A
BMORAL. HETN R Z MY E AR HE SWAT .,
AGNPS ., HSPF 2 ANSWERS %101y 485 11 &2 i
TSR R 4 v VR T Y HE O R
T H B2 5 Lars Hakanson $2 4 (%) 5 43 J& 15 YL 36
BB PEAN 7 e, B PR AU T BB AL, PRk
FH A1) R0 R 8 UG o ZE 38 45 185z R 2R B IR i e
R, VEAL T 648 AN R R 7 Xk 1 el R oA
AU FRRAE, S5 AR, Sl iY R85 XU $5 5k
0.83, AR RN R bl WA 2k B SRy . fl TR A
TE A8 AR Ml T8 55 G ) A i A T 20 19 25 ] SR o
P, E R T P /) 37 e S 4% SR i 2 6 A A 4
ASCADL TN [va) 4 (190 R 4R ) 3 3 A TR 3 RME 2

PSR

v v v
[#th Rk | 5 et Bk [T L etk 22

Al i 5 e BRI T A 2
I

LSRR

v
[ gy | [sRm RS Kok |

| SWAT | [AGNPs | [ HSPF || ANSWERS |

1 RIVERSEREETNIEM A EZTEE
Fig. 1 Schematic diagram of prediction and evaluation methods of
agricultural non-point source pollution model

3 BRI T EE R IR B E T

M T R B R . RS SR SRR 2
S, IR WERR . [ S A ALt L 22 5
T4 2 S - S0 D A E A VRO R B AN TR, I
S0 Olsen-P 55 CaCl-P Z[HJ I X FR, Wt REUIAH
() AT SR AW R I P . DRI, S - 3
R IAEE B B IR PP S S AR A | PR AR . 3
i, A A A AR AR TR

- AT RO KT R R A T R A 1
2, BRI B R R A HLAE B A 0 186 i i 444
i, AARFEBEAEF M R e 22 5. PR R,
FET PR e 3 rp, SBA FR AT 150 kg/hm®
BF, it FH A HUAE A 38 A Ik % e K Tt FH A I Ab 3
MR A 200 kg/hm?® B Jiti FH AR AE &b 3 A i 3
R A it A HLAR AR R A= (5 S PO AR R
A6 7 A5t =5 b - 398 DL G AR AE 1 Sk T 1
BE RIS BE N 199 mg/kg, & TAHUEIRAT S8
B2 S RE(87.8 mg/kg). MEHIRIE N A HLEER
FEMANE S PIENSREY S, Ao kAT
. ML T, — 7 A ML R A AL
i o5 I IE BEIR R 35 4 H 488K L SR B AL, S5
P AR T B 1 R B D 48 7 18 Olsen-P 5 2,
BCH A MLIR 2 30 o A Wl R 0 b i T B R ER 1Y
TR S —Jr i, B E A BERE A HLBE T
R R e PG J5 R 35 2 S B s B R O ARG, . (L7
WA g, BAMFEEBAE AT, AT
PUBENEXS 11 CaCl-P B4R m TAMIBEIE, B
I IR BRI B KRS TA MU R bR, (3
JCATLAE TR Sk A b s RIS B3z 3 g 1A LIRS,

WFSE RN, WA A 13 (RN T8 pH 25 UIAH G
M+ HE pH<6.0 B, BEAYHIS B ERE 3 pH Y34 n
¥4, WifE pH>6.0 (i +4h , B A9k BI(ERE pH
AR s /N 3 R OR pH A SR AR AL
O X 118 WA A O 2 S BRI o 24 398 pHI<6.0 I,
X B 1 IR B R T i pHL BN A ; I ZE pH>6.0
(5, ST Y W B R T B pH 3G i iR
SRV T 2, S A W B AT RE A — e
JE B B AL RE KN . A2 HIEME BT, A
[F] - B R (0 A5 B (25 AR K . o P gt
WG T T AR AR T e - S R BE B, 455 %
0, B W R bR A RS B/, 100 B -l A o 2
B Fe K o BRIIE, T X AS [] - 32 A0 1 3 75 2001 7
AN R A B, DACTI AR A1, Bl 483 2 RS
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T I R A B (E 32 B R R R
U, FkEASIR X A 35 Olsen-P 3RS B (H A7
TR 225, JUFITE 8.63 ~ 96.6 mg/kg(F 1), 5%
AR RGA L, e+ HOR S eIl . SRR A

A R, JF B HAMERR R R
SERE AT AR P b A S 5 R B AR T PR 5 Y
{6, TR A7 Rl 5 o 2 K T RABE R (. (3R
1), PRUCAHEC T, St B 0 A 0 XU

F1 TEFELEE T IRBHINEE K TI1% Olsen-P 2 2 3CHKH IR

Table 1  Soil phosphorus environmental thresholds and Olsen-P contents by literature survey in different cropping systems in China
WX FiAE A +- e R i pH  FFEIB{H(Olsen-P, mg/kg) Olsen-P it (mg/kg)  B% ik

boEld R ¥t - 66.2 267 [12]
Wit BEifE = Hh i+ 7.54 58.4 226 [16]
By 7&K ALY 5.60 96.6 63.1 ~ 630 [18]
ik 5 R oS 8.32 33.7 66.2 [27]
7R 7R HEmR+ - 79.7 68.0 [54]
&R RS Figet - 51.1 58.9 [54]
I 7R &R b A+ - 44.0 63.1 [54]
I 7R TR T g+ - 8.63 55.5 [54]
LI R -+ 3.76 69.4 49.9 [55]
Wi R W+ 6.90 76.2 83.5 [56]
i) R T 6.39 78.3 30.8 ~ 225 [57]
Wi RS /Kt - 60.0 13.2~138 [58]
S INFE T KA it 8.60 39.9 9.80 [59]
i) INFE T KA 413 5.70 90.2 13.9 [59]
BN - iefE £+ 7.70 40.2 430 [59]
BRI INE-KE - R B+ 7.20 51.6 222 [59]
T IKFE KA+ 6.10 32.1 8.34 [60]
LR KA KAE L 7.51 26.2 10.9 [60]

4 BT RMEBEA F R INE XU 7T

4.1 SERAXMWBUBHAFHREREMRAZE
AR 2 R R e T AT A S e SR
PRI B AR, Y A RO S A T A s PYE
BF, VEY ™ it BEwE A i b e i S S R s AU,
1 A ROE S i TR G FHERT AR = R
o i D B T R AN S 28 AR OO S —lfe
FHEIAE SN A RO 5 {1 o BIFFE S b - 59 5l
A2 (XTSI oA B ELAT E R, (R TE
MRz, AT RAEZ 5, MZ AP A L E
AEX R SRR a5 Y3 N T 3 M AT BB AR 2 BB 5 1Y
BAAES . BT, B AT RO AR 2 B A s
FEA . BRI Cate-Nelson 738 £
IRNE AL FR - MR | etk —F SR | $l
BOKUIHE PG )RR B ) e 2 A, R -
A 0l i MBS AU G R S R 2 A R
KRANEOTVRI 3 PRI A /N R T K 7= i S 4T 4
Olsen-P & ft (1M hi 5C &, AR 25 [ 153 161 43 30l

13.5 ~ 28.8 mg/kg fil 23.4 ~ 46.0 mg/kg, 2= 2103
FHEANE—F- G BIRL, JE T SOk bR & 8% SRS |
TR 2 R Tl L o 215 347 5% S 1l 4 398 Olsen-P A 4 [ i
ARIFEMW . WL Z A (56.7 mg/kg)m T i
(39.1 mg/kg), Wit~ {H(25.7 mg/kg) i T 75
REH(19.8 mg/kg), ANHtaA MUY EE R 1 584
BB AR - R E.(27.0 mg /kg) T3 & Tt FH A HLAC &2
REHL(19.8 mg/kg). TS Ll LA W] R 4R
AT OB, DT N7 AT R B i 5 R SR AR X R Y
BeEial, R, TTARE GRIAE] 95% AX
i Hf, Olsen-P>81.0 mg/kg, Mehlichl-P>179 mg/kg,
Mehlich3-P>165 mg/kg, ASI>98.0 mg/kg. Liang %"
Wt LA SR B 5 3 Olsen-P & B A0 IR E T
IR, #E AR H B R K & 95% Y Olsen-P
Ae2#B{E A 101 mg/kg.

Cate-Nelson T3 Xk WA HEATT X
BEn Y B EZ, PIEHSA T E Y
W, Bah A, [ TE A ERIRFIG TR
B AR /D, S EELR S XA 32 5 B A A 2
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Y R AR %O R ST AR B )3 2
90% AHXT 7= i 1) AT O AR 4 BIE Y 20.2 mg/kg.
T4 SEUVOCR H R kA e, ZEWALSF JE X
BRI E B AR RO - A Ol 0 R LK R T ey, KA
A= AE 95% LA LI - HEA 2B A 2= B (H A 20.0
mg/kg, TIEARBES TR —RE, BRI
BRI AR TSR SEAH S EAE 95% ALY
B RBEKE-2) 0 40.0 mg/kg . AR A 24 B
VA R 2, (AR R 4y B S R A —
B =W, T Cate-Nelson 1738 Sk HEST AU 0 2045
R a7 B LG AR X 5 08T,
4.2 E-TEBERFEEMNIME X TR

i S b 398 1) A I A AN AR 2 (2 A A D
5T AHRE 98 R 256 7% SRS b 1 Y PR IS (.
A F A . 2D PO IR 45 SRR, BT xRS
Mo SERE A 76.2 mg/kg, 60% FISEHE
SEAFAE W B R, ELER B (K T AR o
(60.0 mg/kg). MHHETC A MIFREIRE, SKhh 115
A A B (B IR T A B R 1, % 2). K
AN HiL X () 2 b - 3 Olsen-P A4 PR {5 5 R 7E 60.0
~ 80.0 mg/kg(F 1), Tk +4% Olsen-P (4~ R (H
S HTE 40.0 ~ 60.0 mg/kg( 2), (HIGIE eI [ (A
SRR, MR AR, mIHEEUYRS
5 R SRS AT A5 1 BRI B (B R AR 2 R,
oS Ml - A A N I TE 40.0 ~ 50.0 mg/kg, RERT
DI IRVED) IE AR I T5 2L, NS IREE P A ek

T2 AEFERE TR F RETE AT SR

Table 2 Soil phosphorus agriculture thresholds by literature survey
in different cropping systems in China

X 35 ey A HE E =BT
(Olsen-P, mg/kg)
ESE[GQ D) 3 46.0 2]
4 [ (CCHR PR AT S 58.0 [2]
4= [ CCHkIE AT 3k 39.1 [63]
4 [H CCEkJE AT 4 56.7 [63]
Wi e d 60.0 [56]
IR e 43.5 [66]
WL e d 40.0 [70]
WL KFE 20.0 [70]
Jbxt ZINE 19.0 [71]
dese CEP N 17.3 [71]
5] ZINE 17.3 [71]
(S| HEK 16.4 [71]
E ZINEE 12.5 [71]
baNE] HEK 12.1 [71]

A BT R I o (ELJR phy A 2 R (R B3 B A 13
B PRSI | SR R AT PR A DN 2R T 2 5
R, AN X R i 5 W %) - 9 Sl s T T L
PG, 1 il 2 i o 3 v 1) SRR SRR A
ff 72 I 3 v 7 R PR A 2 1) b AT S A = B AN
B UM, A A RO K7 e 15 e B R 2 5
o 7 2R SCRERE AR 2 AU B9 B (R L, LA S Bt
SKRHLWETR I i e AT B, 24 R SRR LR R Ak (0
A HFEE A R T 1]

5 RE

T8 EL ) - A OB AT X R IE B 2% 7 R K A
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