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#1 R HEOFHRA (1980)

Table 1 The status of nutrients in the soil used (1986)

ok ] LRz ‘ ﬁ(ﬂ)ﬁ 28 L o ( 7J<;Bir’=(:)f& 3 Zﬁ&fl@% 244‘?&%%)1 pH
Fid e mg g ppm ppm - esoi
Soil Pl Orgznic (%) (%) (%) Hydroly- | Available| Avaiable. (H,0:s0il
type ot matter Total N | Total P | Total K | zable N P K = 1:1)
= M, 1.94 0.124 0.058 1.99 12.8 12.2 | 16.4 7.8
+ "M, 2.81 0.117 0.061 1.99 12.7 10.6 15.2 8.0

FE: My ARRANMEK, M, 9iEE L 2 M/ .

B4l (Bowman-Cole 3:), pH (ML),
A FRERIFLEZ D 1,
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(=) +EBENBBEITREEXEIN

4T ST I S B S A RO, RAH T R A RO T AR L R R
KA, WATIBIRET 1984 ££F0 1986 SFIRIIX T BT MM BRI MBS AR E
BRSO E, BRITE 2

17 2 70,1984 £ R IR AMETFHEBL, Ca—P £, 21.6mgP/100g +, &4
&P 37.3%, H,O-P 5{&,2% 0.18mgP/100g 4-,{L 54 P 03%, +MEEFTEH
GBI FE & Ca-P > MRO-P > MLO-P > O-P > Al-P > Fe-P > HRO-P > LO-~
P > H,0-P, ‘

PEEER 2 T 1984,1986 £ KA BRI & B 7T 41, B4R 1986 £ H MR MBS EEE
Frig & (B RA A IR S50, (5T 1 2 BB 7r & 4 B th 4 7 R 2
T DY RITTHIZ, MR E AT A Rk —B, 1986 £ 1984 £+ I & 40
BRIy A R AR AR, P& B FER:  Ca-P > MLO-P > MRO-P > O-P > Al-
P > Fe-P > HRO-P > L.O-P = H,0-P,
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BB RN R, T T AR AR, &m&ﬁTwmiiﬁﬁﬁ%ﬁﬁ&%i
RAE RSB SHT (3,
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EEENBE (r = —0.493"*) M2 BE 1R, XTTERRGEE GBI LR
B THHARM, 551, Al-P 5 H,0-P(r = 0.848"%), Fe-P(r = 0.756**), ik

EAEA B (r = 0.603*") WEHRBEMX, BNZAHEERONEEEH #—5
it : \ co : |



Table 2 The contents (Pmg/100g s6il) and distribution of ph
fraction in soil used (1984,1986)

£2 HALESEMSREEIT (1984 4,198 &)

LHE
s{%ﬁ? H,0-P| Al-P | Fe-P | Ca-P | O-P | LO-P |MLO-P|MRO-P |HRO-P [Total P Availa
O.
1984 £
1 0.19 | 3.32 | 1.44 |21.60 | 8.61 | 0.20 | 6.68 | 6.14 | 1.33 | 57.2 | 1.06
2 0.1 | 2.24 | 1.78 |22.57 | 6.35 | 0.15 | 6.19 | 7.03 | 1.50 | 53.3 | 0.79
3 | 0.2 | 3.67 | 1.89 |23.54 | 5.76 | 0.14 | 7.79 | 7.64 | 3.30 | 60.3 | 1.65
4 0.08 | 2,10 | 1.50 |21.67 | 5.56 | 0.27 | 6.00 | 7.22 | 0.92 | 56.6 | 0.84
5 0.14 | 2.78 | 1.72 [21.94 | 6.08 | 0.17 | 4.69 | 7.62 | 0.82 | 61.0 | 1.2l
$ 0.15 | 170 | 111 2160 | 5.22 | 0.31 | 6.40 | 5.68 | 1.20 | 53.8 | 0.73
7 0.25 | 3.35 | 1.67 {23.06 | s.76 | 0.41 | 5.70 | 7.37 |-1.93 | s59.7 | 1.27
8 0.13 | 2.24 | 1.67 |20.83 | 6.37 | 0.29 | 6.13 | 6.70 | 3.40 | 55.5 | 0.87
9 0.14 | 2.87 | 2.26 |20.14 | ¢.11 | 0.26 | 5.31 | 8.36 | 1.57 | 57.2 | 1.10
10 0.22 | 4.32 | 2.83 |20.69 | 7.19 | 0.19 | 5.33 | 9,04 | 1.05 | 57.5 | 1.98
11 0.40 6.19 3.78 | 22.43 7.74 0.09 8.86 9.48 1.78 62.8 3.19
12 0.14 | 3.58 | 2.33 |21.39 | s.78 | 0.23 | 7.21 | 7.46 | 1.70 | 60.1 | 1.32
13 0.14 | 3.86 | 2.44 |20.42 | 10.54 | 0.29 | 10.00 | 7.05 | 1.33 | 60.9 | 1.47
14 0.13 | 2.87 | 1.56 |21.81 | 4.65 | 0.26 | 8.69 | 5.63 | 1.97 | 60.6 | 1.54
15 0.17 | 3.80 | 2.67 |20.63 | .02 | 0.19 | 9.79 | 8.37 | 0o 50.9 | 1.10
15 9.21 | 477 | 3.56 |20.25 | 4.40 | 0.15 | 9.54 | 4.86 | 2.20 | 58.3 | 2.10
7 0.18 | 3.36 | 2.14 2160 | 6.44 | 0.25 | 7.04 | 7.23 | 1.73 | 57.8 | 1.39
9 | 0.3 5.8 3.7 1373 1.1 | 0.4 02.3 | 12.5 | 3.0 — 2.4
1986
1 0.13 | 3.21 | 0.99 l23.33 | w61 | o0.23 | 7.36 | 6.38 | 2.05 | 49.0 | 1.07
2. | 0.10 | 3.06 | 2.22 |22.75 | 6.35 | 0.56 | 5.02 | 6.69 | 2.42 | 47.5 | 0.75
3 0.29 | 5.31 | 1.75 |23.05 | 5.76 | 0.48 | 6.56 | 6.68 | 2.45 | 38.0 | 2.41
4 0.09 | 2.92 | 0.70 |23.48 | 5.57 | 0.32 | 7.40 | 6.21 | 1.66 | S50.1 | 0.91
5 0.15 | 4.08 | 1.69 |23.92 | 6.07 | 0.24 | 7.68 | 6.64 | 2.18 | 54.7 | 1.40
6 0.10 | 2.95 | 0.64 |22.75 | 5.23 | 0.17 | 6.75 | 5.45 | 2.12 | 48.2 | 0.86
7 6.47 | 6.18 | 1.23 |25.60 | 5.75 | 0.58 | 6.24 | 5.97 | 1.75 | 64.3 | 3.28
8 0.57 | 5.25 | 2.52 124.79 | 6.35 | 0.54 | 7.60 | 7.46 | 1.29 | 56.4 | 2.16
9 6.15 | 5.35 | 2.33 |23.12 | .13 | 0.23 | s.84 | 7.47 | 2.21 | 61.3 | 1.83
10 0.23 | 5.80 | 2.39 | 21.63 | 7.17 | 0.35 |10.70 | 7.72 | 1.49 | 60.7 | 2.51
i 0.56 | 12.69 | 5.73 |28.51 | 7.73 | 0.93 |11.60 | 8.32 | 2.45 | 75.5 | 14.00
i2 0.13 | 5.07 | 2.39 [21.33 | 5.79 | 0.02 | 7.60 | 6.39 | 2.59 | 62.0 | 1.87
13 0.61 | 11.00 | 5.00 |25.21 |10.53 | c.00 | 7.s2 | 7.31 | 3.05 | 68.2 | 5.02
14 0.16 | 5.45 | 1.73 |26.25 | 4.66 | 0.40 | 8.98 | 7.06 | 1.82 | 63.5 | 2.20
15 108 | 11.84 | 5.49 |24.76 | 5.95 [ 0.25 | 8.12 | 7.71 | 2.4z | 69.7 | 6.15
16 073 | 11.20 | 4.24 |'25.95 | .46 | 0.22 | 9.42 | 8.66 | 1.63 | 76.3 | 4.76
- 0.35 | 6.33 | 2.59 | 24.10 | 6.38 | 0.35 | 7.98 | 7.01 | 2.10 | 60.6 | 3.20
Z9, | 0.6 | 10.4 | 4.3 39.8 | 10.5 | 0.6 | 13.2 s | 3 - 5.3
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1) O-P: Occluded P; LO-P; Labile Organic P; MLO-P: Modeérate Labile Organic P}
MRO*-P: Moderate Resistant Organic P; HRO-P; High Resistant Organic P.
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MEREERRWBX, TEFSRBARDEME, TEPARRASH IR MR HHE
B eRB oA, Wi, TEENHSAEY LIBERBNE T ERREESE—IE
Heo ‘

FEREBERENRE, LETNBEA SRR Al-P, Fe-P RIANBAS PP EERE
A P REENHS N ERERRMEEEMER, W Ca-P MSHEEIBHEXE
o XA TELEAVBSHLED, EHEANBEARRNIEREFNREE X
BB E). M SEETIMAIRREGTIMARERYERRS FSY AP 48108
Pl 2 (i Bk R B S )o R EESMEE A E WIS E R ME™

(2D TEHBESMNAERBMBRS T AL BT

PLEROIRSE S IR, 2 L IBE B REN R Gt A E—H S S H MR 7 4
HEHKe EMES T EROELTARER DB BERBERNOB R, EHEROTTL
BT RTES AR SRR BN WE THBRFNEL, ERBLEEANER
B MR, Bt , ROEE R A 142 o I SR bh B &2 B RO AR X A S o

% 3 WUEH, TEFRMAERRBERE ERBERL . CE 5SS ABRER
BB IFRTEE—. XBERET LHEBASNETR
BB RS 4T (B 2)o
Al—P BT S AW E R AT RS F R0

H; O—P

| T ¥R BE, FUEBBETERRE. EXTH

e : TR W, PP B R A RRE R B AR AR,
i Ca-p B3 BIFIF 5o

éﬁ b M 5 T, 1984 EE0GHR L& AR

‘ BB RARRKA:  Al-P(py,, = 0.417) >

MLO-P Fe-P(P,;, =038 )>F X ENB (P=

MRO =T 0.182) > @FaAH B B (Pys = 0.175) > Ca-P

(P,, = 0.169) > FEiHILEE (Py,s = —0.108)>

—t R f’*’“\f . H,0-P(P,,, = 0.078) > O-P (P,,s = —0.069) >

h S EE AN (P, = —0.007), SHLIEMH,

A RHAENETEE G ERR R 1986 AR LIS A E NGB BRR AN (B

Fig, 2 The path relationship bet\fveen SRR AI—P(Py'Z = 0.544) > th A A AL
available P and phosphorus fractions

of soil (P,, = —0.434) > Fe-P(P, , = 0.443) > th%%

AL (P, = 0.408) > FEMEEWLBE (P = 0.381) > H,0-P(P,,, = —0.128) >

EREEHLE (P, = 0.073) > O-P(P,; = 0.055) > Ca-P(Py,, = 0.054), DL LAyERE

AWEERER, EERNESEL E, RETABAS Rl A-P 1 Fe-P BUMR
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%5 TESEHWENBENESRBMNBRERY (1984,1986 F)
Table 5 The path coefficients of phosphorus fractions to
available P of soil (1984,1986)

x5 — Y y
x; — 15
fuo—P{ AL-P ’ Fe-P ’Ca%" 0-P ’LO—P PHJ}P}MROjP’HRO—P Tty
1984
HZO—P 0.0784 0.353 0.181 0.037 [—0.015 0.026 [—0.002 0.005 0.005 0.669%*
AI-P 0.065 | 0.417 | 0.300 |—0.011 |—0.024 | 0.035 |—0.004 | 0.019 [—0.014 | 0.782%*
Fe-P 0.036 | 0.325 | 0.3845—0.052 |—0.016 | 0.032 |—0.002 | 0.069 |—0.017 | 0.724**
Ca-P 0.017 |—0.028 |[—0.118 0.1694] 0.026 0.036 0 0 0.075 0.179
-0-P 0.017 0.150 0.089 {—0.065 [—0.0694{-—0.010 [—0.001 0.039 |—0.055 0.089
.LO-P —0.018 |—0.134 |—~0.114 {—0.057 |—0.006 {~—0.1084 0.001 |—0.033 {—0.020 —0.493*
MLO-P 0.032 0.25! 0.144 |—0.019 |—0.017 0.020 {—0.0074/—0.070 |[—0.011 0.324
MRO-P 3.002 0.044 0.147 0 —0.014 0.019 0.002 0.1824—0.018 0.366
HRO-P 0.002 [—0.034 {—0.037 0.073 0.021 0.012 0 —0.018 0.1754] 0.194
1986 4E
H,O-P —0.1288 0.465 0.3538 0.029 {—0.00! 0.049 0.110 |—0.279 0.005 0.610%*
Al-P —0.109 | 0.5548 0.414 | 0.035 |—0.011 | 0.068 | 0.234 |~0.346 | 0.021 | 0.851%
Fe-P ~—0.103 0.509 0.4432% 0.028 {—0.014 0.067 0.213 |—0.364 0.027 0.807%*
Ca-P —0.070 0.356 0.237 0.05424 0.002 0.206 0.150 [—0.207 0.001 0.730%*
O-P 0.004 |—0.108 |—0.117 0.002 0.0554 0.088 |-—0.140 0.133 {—0.006 | —0.030
LO-P —0.016 | 0.097 | 0.079 | 0.029 | 0.012 | 0.3813 0.078 |—0.109 |—0.014 | 0.537%*
MLO-P  |—0.034 | 0.311| 0.232| 0.282]—0.019 | 0.073 | 0.4084/—0.333 |—0.011 | 0.646**
MRC-P —0.078 0.414 0.355 0.355 0.016 0.091 0.300 |—0.4544|—0.004 0.632%*
HRO-P —0.009 0.159 0.167 0.167 |—0.005 [—0.076 |—0.065 0.030 0.0734) 0.274

E: A ATRARRBHRONBE R,

AHEEE, XEMANFRERER", AENERE HO-P fi Ca-P 5HMHH
XT3, EEITN LR KB BRI/ N BA1ET Al-P 1 Fe-P #HE—14
BB ERERI, DBE Py, = 0.465, P, ;3= 0.358 J Py v Py ==10.237, FA
H,0-P.Ca-P 5 Al-P, Fe-P WUBMHGARBBEKRCGE 3.4), MBEHAXABEGBERIK
WK AR M
y =Py F Py ey F Py eyt P, gy
oy =Pyt Py ety F Py ety e P e r,
e Py "znPy 3 st Al Py s 1y P y,43 * Ty K, riy A rey WELBIR Ko EMUN
I H,0-P I Ca-P S5HMBUEMRPEIFEEAI]S Al-P.Fe-P WIEMR%, Hil Ca-P
BENAREEEZENT Al-P 1 Fe-P, HR H,0-P WENMES, HRENEH
PR, X R BB AR S 8 i SRR o
TEIRHOR, DA NS N ERBNBERSNEY. BT SRAEIHE G %
,ﬁ%ﬂﬁ’] ZHI RN, BB H HE YU A B R Ko Hrh B aie, h g
MEBMBEAE R B R CRT Pe-Po MhBESEIHERSERE — MR KWEM
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KA (r=0.632%"), EHBRABIGAE (P, = —0.454)c KB ERARWE
M ESEEWA AN, TESENBNERREEA BT Al-P, Fe-P F—MERHIER
AT

LR LB, BR T DIRTCHLBRA iy Al-P Rl Fe-P WX ARER RS, FEE
HRENLEANBAS (b EEEFIEDRNER AR S BHINAERTR
EERAS, ALEA M EE R BB T, DR a s E IR E e AEE N T
B R 5 B R ERINE R,

AAFERN, FRWLEEAERRIT, SIS REERBNFIHSERS,
FAREBRO KT, LRANBYTRHEERTARNEN, LEElEBng
DR 2 WT R O T A B R > —o

g, /b &k

L EHEREREL b, ST AN Rl Al-P F Fe-PROMER A MRS, T
T3 T 2l 10 B PR P 53 A T L b TE LB 2 45 o :

2 EEA TR ETR ALY, REEABAS SEMAS BB RER, TiEn
S MBE LT —NEEPELRE, FEE—CRENEEERMELY, Frksts
BED T B LR LT LR B ERB AT,

3 HEAENBHAS B BT S RAGEIEI, B A ISR SR g E
B R T Fe-Po M-HRAEHLBMAEEN Al-P R Fe-P {80 T  B 4 403 3L
B AR 5 1o

4. TR SRR ST RBRSTRY, O-P MSREAIHGER R I E
BEBBR N, HMMASNENERERKA:  Al-P > Fe-P > th& B IR >
EHE LR > HO-P > Ca-P, ‘BIIX A MBS B SN K/ KKS: Al-P > th
TAGIEE > Pe-P > hEEREILE > B HHLE > H,0-P > Ca-P,

2 % X W#
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PATH ANALYSIS AND RELATIVE AVAILABILITY OF
INORGANIC AND ORGANIC PHOSPHORUS
FRACTIONS IN SOILS

Zhang Weizheng
(Institure of Grassland Sci., Northeast Normal University, Changchun, 130024)

Sdmmary

In this paper various compounds of phosphorus(P) in soils were fractionized
into H,0~P,Al-P,Fe-P,Ca-P, Occluded P(O-P), labile organic P(LO-P), moderate
labile organic P(MLO-P), moderate resistant organic P(MRO-P) and High Resi-
stant oerganic P(HRO-P). Available P in soils and up~taken P in plants were de-
termined. The interaction effect among fractions of P and the relative availibility
0f these P fraction were discussed in terms of path analysis. The results are showed
.as follows:

1. According to their contents in soils used, fractions of P -were arranged in
such order as Ca-P > MLO-P > MRO-P > O-P > Al-P > Fe-P > HRO-P>LO-P>
H,0-P. Correlative coefficients between available P and H,O~-P(r = 0.669*%*), Al-
P(r == 0.782*%*%), Fe-P(r = 0.724**) or LO-P(r = —0.493**) were significant. The
«correlative coefficient (r = 0.873**) between available P in soils and absorbed P
in plants was significant.

2. The path analysis of P fractions showed that the path coefficient (PC) of
HRO-P was samller than that of the others. The coefficients of the other P fra-
«ctions were in the sequence of Al-P > Fe-P > MLO-P > LO-P > H,0-P > Ca-P.
Therefore, the relative effect of P fractions on available P was in such order as
Al-P > MRO-P > Fe~P > MLO-P > LO~P > H,0-P > Ca-P.

3. From the path analysis it is showed that available P could be affected by
«changes of any P fraction in soils. There was no fractoin that had no relation to
other P fraction in soils. they always affect each other. Organic P in soils also
.could affect the level of available P and became one of P sources in plant nutrition
‘when the condition of soil was suitable.

4. It is showed in this paper that the path analysis is a new and effective
‘method to evaluate the role of organic P insoils. By path coefficients of P fractions
we can more clearly know the way of interaction among P fractions and the relative
.availibility of the P fraction.

5. From the results obtained in our study, it can be séen that the relative avai-
lability of Al-P and Fe-P was higher than that of the other P fractions in soils.
But MRO-P was more important than Fe-P to available P because it affect available
P by changing other characterestics of soil. For example, when MRO-P increase it
not only increased in soils but also improved the amount of P the fertility of soil.
The relative availibility of MLO-P and LO-P was higher than that of other P fra-
.stions in organic P of soils.



