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BIfmhESLERRESR., tHETEAREER. € LHBNMAZAR L BRAR
ARy BREHLE Ca-P ESARFBHETEL, Fe-P SRMWAR, THHSE#NE
SHERRTETRESL,

/N AR N 1 M B B O B B R, RN E R R B AR, RE
THERREREN RS HERATOSSIRE T, —BRHEFHERL | Bray 1
(1:10) FEA0 Olsen I, HARMHRBE L LU Bray 1 (1:50) 1 Olsen HERF, A
Olsen 234 2 MEEMA, HILERL FERA Bray 1 (1:10) 3%, EBRRB L ERLL
XA Brayl (1:50) Atk

BRERE L EFDEHREE, SEHLFARVEESTRY, DAHaENERE
B, R RENS TN THPERERERNNERESAEEAREHOERKRE,

ERETHMRBERERD, KARAEHEIERL, ARERREL#GTL
AN B R GD RIUERRR, 8T R AR R LAE ZBET EOLERAR, B
TFUEHRHS MU EFARESNERM, AREEEEAEEELRORET BN
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—. REHHEHE
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1.B+: REFRESHERR, #R1271MEH, £ rH % 6.3—7.6, BEALREARS R
X 3.29%, RN 0.187%; RSN EEERSEN 1.65%, £%0.08%, LML (P) SEA
0.04—0.08%, £HEEBR 2.3—2.5%,

2.BESL: REKWE IR 12 MRS 11 pH 7.5—-8.5, REEESEN 2.90—6.14%, &
BALHEERSRN 2.3%, 28N 0.16%; {KES LN FN 1.42% W1 0.068%, LBHSEN
0.03—0.05%, & & E 2.5% £4F ,TEH AKX,

(=) AaRRE

ARAPRA 2020 BXRRF, BRAET 5 AF> {oDEHE,URER 3K 216 &, DESEFN
HE 479, RBLEE (1) MR: SATEmE 0.1 HFHEE): 48 (2): EFAF LM o.1 &, 64

* AXEBERUHFRETIREL . EREXBRGERECE - REF CEHHE, HHBMW,
D aHELMEENAE, 1959 HHRE LHE,
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R0 ROIHRE), BAYH 15 B KGN REHD IR T > P 2 IR B & Ao

() MEHE

LA Bt BrRASe (1) Olsen 3, 0.5 N NaHCO, 4R; (2)
Bray 1 $#,0.025N HCI + 0.03N NH,F(1:10) £4&; (3) Kupcanos ¥, 0.2N HCl 8ig; (4) Trueg
s 0.002N H,SO, B#; Yupukos H, 0.5N HOAc B,

WHESL R FUS, (1) Olsen #:, 0.5N NaHCO, B4R; (2) Bray 2 3, 0.1 NHC! + 0.03N
NH,F (1:10) 8if; (3) Bray 13k, 0.025N HCl 4 0.03N NHF(1:10) 84&; (4) Morgan 3, 0.5N
HOAc + NaOAc (pH 4.8) Bii.

21 REPOFMSLIIVBRMELER (T 1981 7 1982 FFHKAE)

Table 1 Inorganic phosphorus in black soil and light chernozem

E e ol re s TEB
+ %R RS anic P
Soil type | No. L2 P 54 P L4 P 54 P g% p L4 p ke

> P

PP 1°(g5) | PP™ "(96) | PP™ |'(9%) | PP™ [ (96) | PP™ | (%) | PP™ | (%) | (%)

SI-11 1 6.2 0.8 | 81.4110.3( 38.4 4,9 (203.01{ 25.7 | 69.8 §.81 5.8 0.7 [ 51.2

121 1.2 0.3 | 15.5 3.5]17.4 3.9 | 43.6 9.8169.8115.8! 2.9 0.7 | 34.0

13 1.2 0.3 5.7 1.5] 17.4 4,51 34.9 9.0 (100.0 | 25.8 | 2.9 0.7 | 41.8

st .9 0.5 | 34.2 5.1 1 24.4 4.4 194,01 14,8 179.9 | 16.81 3.9 0.7 | 42.3

§2-10 ( 2.8 0.3 | 76.5 8.8 ] 56.5 6.5 [172.0 | 19.8 [202.0 ] 23,2} 7.0 0.8 |59.4

B 4 11| 0.6 0.1 8.6 1.9 | 20.8 4,7 | 27.4 6.2 {101.0 | 22.8 | 3.7 0.8 | 36.6

R 121 1.4 0.4 9.5 2.4 | 20.8 5.2117.3 4.3 1113.0 ) 28.1 2.7 0.7 | 41.0
Black soil

131 2.0 0.4 | 18.7 3.7 ) 35.7 7.2 89.3 ] 17.9 j113.0} 22.7 ] 4.0 0.8 | 52.7

14 2.0 0.5 9.2 2.2 1 23.2 5.5150.01¢11.8 |119.0( 28.2 | 3.4 0.8 49,0

15 2.5 0.6 7.4 1.7 ] 16.1 3.6 | 50.6 | 11.3|116.0 | 25.9 2.1 0.5 43,5

16 1 4.0 0.6 | 51.8 7.2 1 37.5 5.2 {189.0 [ 26.3 {136.0 § 19.0 ] 3.0 0.4 {58.7

17 | 1.7 0.3 | 42.6 6.6 | 32.1 5.0 |144.0 ) 22.3 [119.0 | 18.4 | 3.0 0.5 {53.0

18 | 0.0 0.0 6.5 1.6 9.2 2.2(58.3(14.01119.0 | 28.7 | 3.4 0.8 1 47.3

Ei#y | 1.9 0.3 ] 25.6 4,0 | 28.0 5.0 1 88.8 | 14.9 {126.0 | 24.1 3.6 0.7 | 49.0

81-4 | 5.8 1.9 20.3 6.6 6.0 1.9 |148.0 | 48.3 | 58.3 | 18.9 1.7 0.6 | 78.2

51 2.9 1.0 8.4 2.8 2.8 0.9 {151.0 { 50.4 [101.0 | 33.6 | 2.9 1.0 | 89.6

6| 3.4 1.1 9.9 3.3 4.0 1.3 [142.0 | 47.8 } 95.0 | 31.9 | 1.2 0.4 | 85.6

E | 4.0 1.3 1129 4.2 4.3 1.4 {147.0 | 48.3 | 84.9 { 28.1 1.9 0.7 | 84.5

82-11 9.4 1.7 | 71.4 ] 12.1§ 20.5 3.7 1161.0 | 29.0 [142.0 | 26.1 2.7 0.5 74.1

Y+ 2] 2.8 0.6 35,7 7.7 9.5 2,1 (128.0 ] 27.7 ]123.0 | 26.8 2.1 0.5 | 65.4
Light 3 1.3 0.3 | 30.4 6.0111.0 2.2 {135,014 26.8 {123.0 | 24.6 1.8 0.4 | 60.2

chernozem 41 5.0 1.4 26.8 7.3 8.6 2.31102.0 ] 28.0 ]121.0 | 33.2 | 1.5 0.4 172.6

5 3.1 1.0 { 20.8 6.5 8.3 2.6 1 90.5 ) 28.1 1126.0) 39.21] 1.5 0.5 77.8
61 6.3 1.6 | 33,3 8.6 7.4 1.9 | 88.1 | 22.9 |140.0 | 36.5 | 1.8 0.5 | 72.0
7 3.8 1.0 20.8 5.7 8.0 2.2 | 81.0} 22.1}119.0 | 32.5 2.3 0.6 | 64.1
b | 6.3 2.0 20.8 6.5 8.6 2.7 | 59.5 [ 18.7 [130.0 | 41.0 1.8 0.6 71.5
9 3.8 1.1 23.8 6.9 7.5 2.2 | 83.3124.01138,0 | 39.8 1.6 0.5 | 74.5
i) | 4.6 1.2 31.5 7.6 9.9 2.4 1103.0 25.3 1129.0 | 33.3 1.9 0.5 | 70.6
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LEMENKARES BWE  HETHM Jackson FHTY BRUNAXBUEINHNSA
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JEMERMNNE  EKRSBONERANR-AER-RREERERAENL, BHARERE
L,

ZRE ik

(=) RPN RYERER

MFE 1 ERATEH:

LETTVMESELNHLBERN 40—50%, Hh Al-P 52#i04—5%, Fe-P &4
2 44—5%, Ca-P 528 15.0% £4, HELSN Al-P R Fe-P 5L 17.5—
24.8%,

2 RRET TGRS BN 70—85%, Hih Al-P K21 4.2—7.6%, Fe-P
HERH 1.4—2.4%, Ca-P 54N 25—48%, &L Al-P 1 Fe-P 5Ly 28—
33%,

3. EAESHTILMT, METMYTHBIERN & BHE & Ca-P > Al-P>
Fe-P WP, BBHE I Ca-P AIRIX 25—48% E4,MEBELH CaP RE15%
EA, 1981 X 1982 IBENBERMET. MAAR LMD Ca-P RENMERBWIALEE
F,AAESHREAATRANGEBXRSEELZEFOAR, LEERIROARH, Bifi R
HEHEHAR,

() NEREBELTHRBENHAR

1RiE 1982 FRI MR BELIARARER, /J\i&@i%(ﬁﬁ&iﬁﬁ%ﬁ%Zfﬂ)%}é
PR SMREFFITE 20 Mgk 2 7L

B2 PERRBSENARBENXR

2 Relationship between amount ot P absorbed by wheat and the forms of inorganic P in soil

Table

ko

Soil type] H,0-P

Al-P Fe-P Ca-PpP

NERHEE
Wheat absorbed

P

R+

y = 0.03x + 0,04
r=0.583

y = 0.02x + 0,04
r = 0.932%x

y = 0.004x—0.02
r=0.891%+

y = 0.001x+0.02
£ = 0.860%

e BAT L

y = 0.0lx 4+ 0.0!
r=0.744*

y = 0.02x — 0.003
r=0.911*

y = 0.008x—0,004
r = 0.760*

y = 0.001x — 0.0l
r = 0,640

B n=9, ro0, = 0.666, 190, = 0.798,

() NERKHTEHSE L Al-P, Fe-P f1 Ca-P HERPEIEE, HEA=E
MEIE R BT, (RAXEEMIL, Al-P > Fe-P > Ca-P,
Q) BBEEIHINERHES Al-P EREEMEX,S5 HO-P, F-P ERFEHEX,
5 Ca-P HXABE, BIEX 1L PFi/R: Al-P, Fe-P, Ca-P ) Ca-P SBEF, HHE
HEXRER, RKERD , FRERK. Al-P SRR, EAXEET, RKESS , KEX
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Table 3 Rclationship between values of available P determined by different methods and
the forms of inorganic P
2% L IEE:3
- Determination H,O0-P Al-p Fe-P Ca-p
Soil type method ,
Olsen y=5.46x — 0.22} y = 0.35xr + 1.22| y = 0.60x — 6.4 | y =0.13x — 1.6
r = 0.706*% r = 0.980%* r = 0.926%* r=0.941"*
Bray | y=9.97xr~ 5.4 | y=10.68r— 3.9 | y=1.,07x— 16.5] y = 0.25x ~ 8.9
(1:10) r=0.679* r =0.985%* r = 0.872%* r = 0.922%*
= -— = =2 - = —_
P Kupcanos y=33.9% ~ 12.9] y=1.88x + 2.73| y = 2.68x — 23.9| y = 0.86x — 25.4
r=0.687* 1 =0,817%* r = 0.649 r = 0.946%*
Truog y =28.9r — 11.1] y = 1.86x — 4.3 | y =2.76x — 4.3 | y = 0.76x — 23.8
r = 0.682* r = 0,940%* r = 0.780* r=0.970%*
Unpukop y =24.4x — 14.8| y=1.38x ~ 4.2 | y=2.0x — 24.8 | y =0.59x — 21.4
. r = 0.728% r = 0.884%* r=0.715* r=0.961%*
Olsen y=1.99x—~2.5 | y=0.38xr— 5.4 | y=1.49x—8.0 [ y=0.142~ 7.6
r=0.750* r = 0,958*+ r = 0,957%* r=0.697*
Bray 2 y=35.82x +15.9] y =1.32x + 1.18] y =5.38x — 10.5 ] y = 0.55x — 13.7
(1:10) r=0.629 r = 0.946** r=0.991%* r=0.786*
BEEL
Bray | y=5.22x+5.7 | y=10.95x— 0.13]| y =3.64x — 6.23| y = 0.34x — 4.7
(1:50) r=0.796* r=0.961** r = 0.945%* r=0.678*
Morgan y=2.36xr+2.4 | y=10.36r4+2.0 | y=1.370x = 0.27 | p =0.11lx + 1.99
r=0.885%* r = 0.895%* r = 0.878%* r = 0.548

s m =9, roos =0.666, roo, = 0.798,

BB XNMERERTFHROPIRLE RE—BN,

() TEFEMNSAUUS LRENRBENHER

MEIHEH, BRI LAMAFENERABIUEESTIBE S XRRE Olen B,
Bray 1 (1:10) %5 Al-P, Fe-P, Ca-P BT 4,158 0.5N NaHCO, F10.025 N
HC! + 0.03N NH.JF BiKEBIREIBH Al-P, Fe-P 1 Ca-P WM EBAIUR I TH & %
Mo ERERBANZRMBELHMESKAE K. HA=FF L, W 0.2N HC
#5 Al-P, Ca-P HXREE, M5 Fe-P HHEAAREZE; 0.002N H,S0, #. 0.5N HOAS
5 Al-P, Ca-P MXBRE ¥, 5 Fe-P HHXTE, XEHTHARNE. RiER+
EMNARMES EETIHESHBXEE RBES TR SN ERERRKE, M
ZINA Bray 1(1:10) $5 Olsen BRBIFAF Bio

FEWRSLE LA Olsen B, Bray 2 (1:10) #H Bray 1(1:50) #=MEHEKHS
Al-P, Fe-P EM B EMEX, 5 Ca-P EEFEHEE, Morgan 35 Al-P, Fe-P, H,O-P
BEHRBEERX,S Ca-P HEAAEE. AEMWINFERBESTHIBESHXR, &L
BRARNEG BT ESNXARE, TLIAY LR MG 2B R &g &N
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(@) MERRBSTRGEFIARMBMEIAR

ME4 AN, BrE&RREYREBNERBESHEM T EERBUEENXRS
5 Bray 1(1:10)+ ¥, vOlsen . Truog %5&5%1‘53@,5 Yupexos ., Kapcanos : 3.
EFHEX. MBLENERBE SRR HWEER Yapukos 3 BEPFEMXI, HEmms
BFHERERBERRX, $ESIE2RRRMBAB/NZRBE SO S :6 MG E
X%, B Bray 2(1:10) EEBEMERI, HAZRHEHER BEMERX, KL Bray
1(1:50) ¥E&|iF. ML EA/NERBESHUMNFEHEREHEX, AUEHKES L
Lt Bray 1(1:50) EERN FIREZ RN o

(R) MERANFREFRTEFHRMNBMIXR

M5 AL, Bt E/ARENRE Bray 1 (1:10) 3%, Olsen HEAMMMBES
R BEMER, 5 Trug (EEREMX, 5 Kupcanos, YUnpukos KX ABE. KBS
+ EAAERKN RS Bray 1 (1:50) A0 Olsen ZERBARMHERBEMR, MEX
MEREENTRRRBR A

S LFTR, AR REF, Bray | 1 Olsen P BLIMRBHLBBRT
REF MM, WIBOO IR By T 2, (HRKBHMR TENERBR, Olsen kgl
EEZ[BEEMEMRK. H/HEITT Bray 1 (1:10) F Olsen JEAA—THEARR
SBAHASEHTUERE, SREH, ELEB=RHAKEEANRTITIE, Bray 1
(1:10) HEMNBEBBAL Olsen RABHERE TR, RAEERTMKARFBLE B
KA Bray 1 $ER%Ko

£ F X M
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ON METHOD OF DETERMINATION OF SOIL AVAILABLE
PHOSPHORUS IN LIGHT CHERNOZEM AND BLACK SOIL

Zhang Quanging, Zhao Lanzhen, Yan Xinogong,
Ren Yi and Wang Peifu
(Soil and Fertilizer Institute, JILIN Academy of Agriculture Science)

Summary

1. The results of experiments showed that, in ecaleareous chernozem and light
chernozem, the inorganic-P accounted for 70—85%, Ca-p 256-—48%, Al-P 4.2—7.6%, and
Fe-P 1.4—24% of total P; in neutral black soil, inorganic-P was 40—50%, Ca-P 14—
15%, Al-P 4—5% and Fe-P 4—5% of total P. The data indicate that the contents of
various forms of inorganic P in the two soil are in a descending order of Ca-P>Al-
P>Fe-P.

2.  Plant analysis showed that the recovery rete of phosphorus by wheat was in
a descending order of A}-P>Fe-P>Ca-P, less Ca-P was absorbed althoagh it was more
in soil.

3. The best extractant for detérmination of available phosphorus in black soil
were the 1:10 solution of 0.0256 N HC14+0.03 N NIHLF and 0.5 N NaHCOQ,, while that for
caleareous soils was 1:50 solution of 0.025 N HCI+0.03 N NH,F and 0.5 N NaHCO,.

4. Results obtained from the Bray’s method was more stable than those obtained
by Olsen’s method under ordinary temperature for the soils used. It is suggested that
Bary’s method should be the best for determination of available phosphorus in thesec
soils.



