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Appendix A Proportions (%) of each P fraction to the sum of all P fractions in black soil samples
collected in 1990 (initial) and in 2018 under long-term different fertilization treatments. CK, no
fertilizer; NK, nitrogen, and potassium fertilizer application; NPK, inorganic nitrogen, phosphorous
and potassium fertilizer application; NPKM, NPK plus manure (pig manure from 1990 to 2004, and

cattle manure from 2005 to 2018). Pi, inorganic P; Po, organic P.



MM R B@B@B N BB BB
conc.HCl—Pi-‘.’.. od > 08 0% ‘.. N @“....
dqincri M D@ @@ P @O N O OOO®
NaHCO3Pi{ 36 R @ D@ 6 S G BOO® < ® O OO®
Resin-P +{ D& ....0 ..... o @ ‘..
NaHCO3-Po 1 3 B @@ ® ¢ S B OO < B
1090 -P-guii-9 99§09
NaOH-Po{ 0 P& @86 4 96 D DO 0 P8 @0 @8 ¢ 06 Correlation
Pl 0 $ @@ ¢ D de I G PO PG o O .0:5
conc.HCI-Po { 96 P 4 DB DG P DG IO M M0 0.0
i BP0 000O® s
xoni| e B O H OO OO o
residual-Pi{ ¢ @ . P . ...
e e X L ¥ I 1
reot 06 34 30 % @ @
M3-Fe{ 06 3¢ ¢ P @5
caco3{ 3% 3% @ @
i@ ® @
Ald 3% @8
M3-Al- 3%
$,Cl®,\ QVQCIO“’@ PRI Qo‘z‘ Qi L g & Qg° ® n}q° Qﬁ‘oﬁi;dﬁ'\%oé;@ﬁ‘

S P (P &
S &S \;pg»‘ TS

QC

Appendix B (1) Correlation between soil properties and P fraction in 0-20 cm. SOM, soil organic
matter; Fey and Alg, free Fe and Al oxide; Fe, and Al,, amorphous Fe and Al oxide; Fe, and Al,, humus
complex Fe and Al oxide; M3-Ca, M3-Mg, M3-Fe and M3-Al were Ca, Mg, Fe and Al extracted by

Mehlich-3 extraction. “X”” means no significant difference between parameters.



conc.HCI-Po 1 3% @ @8 ->¢ 50 w@%mwwwwmmw.mxw.
conc.HCI—Pl-M‘!.ﬁ 7 Do -0 DT P2 DG 0B D D NG -6 02 DG 08 P8 .
Fep {34 3% 02 D@ 06 98 9o F& 00 o 06 o o P I 36 36 35
M3-Ca {088 O 0% G 6 -0G T 36 TR 0 94 P& 00 0@ P8 90 3% I
Fo B @@B B ERDOOOB @
rResinP @@ 6 DB DDOB® S & @
Alo{ 3G §8 @B 3¢ 06 0% 08 O¢ 055 0 89 68D
NaOH-Po | 68 $6 €8 > o oo @ & @ 08 082
NaHCO3-Po-Q4)(8‘—§>(9 >4 o4 ..‘ .. Corrr-;\lgtion
: @ w..
ooz

0.0

dil.Hcr-Pi | 68 @D @ 04 o6 o B @
NaHCO3-Pi { §8) @8 @ 9% 0v o @ @
naoH-Pi | 8 @B @ ¢ o ox @B @ .
Alp'...@@% o ... .-1,0
som @ @ @ ¢ % x @@
residual-Pi 4 . Qx@ .-@x{a o OB .
M3-Mg | G 68 @B o¢ >0 0%
pH 06 0 047 D< -0
M3-Fe{ ¢ 06 06 0=
M3-Al{ 06 & O

NI D@

Fed .
q)c)o’b & v\%ﬁ; r @@2 LSS R Q; £.2° \2520 v\°® & <<°® o ‘<°i S
© & e"’ Q\O b)e %‘7’ < oo(\o

Appendix B (2) Correlation between soil properties and P fraction in 2040 cm. SOM, soil organic
matter; Fey and Alg, free Fe and Al oxide; Fe, and Al,, amorphous Fe and Al oxide; Fe, and Al,, humus
complex Fe and Al oxide; M3-Ca, M3-Mg, M3-Fe and M3-Al were Ca, Mg, Fe and Al extracted by

Mehlich-3 extraction. “X”” means no significant difference between parameters.
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Appendix B (3) Correlation between soil properties and P fraction in 40-60 cm. SOM, soil organic
matter; Fey and Alg, free Fe and Al oxide; Fe, and Al,, amorphous Fe and Al oxide; Fe, and Al,, humus
complex Fe and Al oxide; M3-Ca, M3-Mg, M3-Fe and M3-Al were Ca, Mg, Fe and Al extracted by

Mehlich-3 extraction. “X”” means no significant difference between parameters.



Appendix C Comprehensive interpretation rate of phosphorus fraction by soil properties

Soil depth (cm) Properties Explains % P
0-20 som” 73.8 0.002
M3-Fe 16.7 0.002
Alp 1.8 0.048
20-40 Fed 73.2 0.002
pH 12.4 0.004
40-60 CaCOs 63.7 0.004
Ald 10.5 0.024
M3-Ca 10.1 0.036

Y soMm, soil organic matter; Feq, free Fe,Os; Alg, free AlOs; Al,, humus complex Al oxide; M3-Ca,

M3-Mg, M3-Fe and M3-Al were Ca, Mg, Fe and Al extracted by Mehlich-3 extraction.



