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Effects of Land Use Types on Phosphorus Forms and Their Contents in Soil Aggregates in Watershed of
Hongfeng Lake

YANG Hua', LONG Jian", LI Zhao—jun? LIAO Hong-kai', LIU Ling—fei', LI Juan®

(1.Guizhou Key Laboratory of Mountain Environment, Guizhou Normal University, Guiyang 550001 ;2.Institute of Agricultural Resources and
Regional Planning, China Academy of Agricultural Sciences, Beijing 100081; 3.Department of Geography and Environment Science, Guizhou
Normal University, Guiyang 550001 )

Abstract: Excessive phosphorus(P) in soils may increase the potential to pollute water through runoff and/or leaching. Different land use
types may change phosphorus mobility. A study was performed to examine the chemical forms and their contents of P in bulk soil and soil
aggregates at 0~15 ecm and 15~30 cm under four land use types: cornfields, vegetable fields, forest land and abandoned land in the water—
shed of Hongfeng Lake in Anshun, Guizhou Province. Total P contents in bulk soils and soil aggregates were in order of cornfields>vegetable
fields>abandoned land>forest land under different land use types. Residual P, NaOH-P, and NaHCO;—P were the major forms in soil aggre—
gates at each depth. The residual P was the highest among all P forms in soils under four land use types, and ranged 28.3%~45.4%, 61.1%
~72.7%, 45.9%~53.0% and 52.1%~72.4% in cornfield, forest land, vegetable field and abandoned land, respectively. The organic P con—
tents were as about 2 times as inorganic P contents in cornfield and vegetable field. Soil P was mainly present in soil aggregates of 5~2 mm
and 2~0.5 mm, accounting for more than 77% of soil total P. Phosphorus in aggregates of 5~2 mm and 2~0.5 mm in cultivated soils includ—
ing cornfield and vegetable field were the main contributors to lake P and could be the key factor of the lake eutrophication.
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Table 1 Organic carbon contents and aggregate distribution in the tested soils (n=3)

THZ U Sem IR AP g kg

4 AR A R ARG %

5~2 mm 2~0.5 mm 0.5~0.25 mm <0.25 mm

0~15 ES S 37(2.5)a 62.3(1.1)a 31.5(1.1)b 2.8(0.5)c 2.2(0.7)a
M 23(6.6)a 41.3(2.2)c 442(3.3)a 10.5(0.7)a 3.4(0.1)a

| 27(4.9)a 57.6(2.2)ab 30.6(4.1)b 4.8(0.4)c 4.8(0.2)a

185t 7.9(1.6)b 48.4(5.0)be 42.5(4.0)a 6.1(0.9)b 1.8(0.2)a

15~30 E S 34(5.0)a 64.4(1.6)a 29.1(1.2)b 2.5(0.4)b 2.6(0.4)ab
it 15(5.7)b 37.2(3.4)b 443(3.6)a 11.9(1.7)a 3.7(1.0)a

b 26(1.3)ab 66.0(3.9)a 29.3(2.8)b 2.3(12)b 1.5(0.6)b

&5t 11(4.4)b 56.4(3.7)a 37.0(2.6)ab 4.0(0.9)b 1.3(0.2)b

T AP FRIEZE ) 5 [ — 1 IS AT R IR 7 R oR —H 2255 A B35 (P>0.05) . FIAl.

Note: Mean (Standard deviation ); Means with the same letter in a column are not significantly different at P=0.05 probability level. The same below.
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Figure 1 Phosphorus contents in bulk soil and different aggregates at surface(0~15 ¢m) and subsurface (15~30 cm)

under different use types
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Table 2 Percentages of phosphorus forms in different aggregates of soils (%) (n=3)
FHE W em  FIERMA/mm  FH R H,0-P NaHCO,-IP  NaHCO:-OP  NaOH-IP NaOH-OP HCI-P Residual P
0~15 5~2 B S 47(1.1)a  125(1.8)a  85(24)a  21.0(12)ab  9.7(2.5)a  13.3(3.8)a  29.8(2.8)b
b, 2.0(0.7)ab  2.7(12)be  34(2.1)b  153(1.4)be  84((1.0)a  21(1.5)b  66.1(2.0)a
B 3.0(1.1)ab  6.7(2.0)b 3.1(0.7)b  249(2.6)a  11.5(34)a  3.1(14)b  48.8(62)a
PESEHb, 1.5(0.6)ab  1.8(03)c  4.0(09)ab  13.1(1.7)c  82(2.6)a 0.6(0.1)b  52.1(8.7)a
2~0.5 oK 29(0.7)a  10.7(2.1)a  63(09)a  168(1.2)b  7.0(2.6)a  11.9(55)a  44.5(7.7)c
s 2.0(0.4)ab  2.5(0.9)b 43(09)a  17.6(3.5)ab  7.3(0.8)a 0.6(02)b  65.6(2.9)ab
BT 2.1(09)ab  6.5(1.9)ab  3.3(08)a  253(2.1)a  8.4(3.6)a 24(0.7)b  52.1(2.7)be
&5 0.7(0.2)b 1.9(0.7)b 438(1.5)a  11.2(24)b  8.4(2.0)a 0.6(0.3)b  72.4(3.8)a
0.5~0.25 FoAH 47(09)a  102(2.1)a  74(1.8)a 17.7(1.6)ab  6.4(22)a  14.4(54)a  39.0(1.1)b
FAH 3.3(0.5)ab 2.2(0.2)b 3.6(1.3)a 15.3(3.8)b  12.4(1.7)a 1.3(0.8)b 61.7(1.7)a
32 1.9(03)be  7.0(19)a 42(1.0)a  27.5(3.8)a  11.1(1.9)a  23(1.0)b  45.9(3.3)b
E2-5i: 1) 1.2(0.6)c 1.7(0.5)b 6.8(1.5)a  129(22)b  83(1.9)a 23(1.6)b  66.8(4.5)a
<0.25 B S ) 3.8(0.8)a  14.4(22)a  6.1(41)a  204(3.1)a  7.0(20)a  19.9(58)a  28.3(2.7)b
il 2.4(0.8)ab  2.9(0.9)c 3.4(07)a  197(44)a  9.6(2.1)a 0.8(0.2)b  61.1(47)a
31 1.7(0.2)b 6.2(2.0)b 27(1.1)a  226(3.9)a  112(6.1)a  25(1.3)b  53.0(82)a
P& HD, 1.1(0.5)b 2.2(0.8)c 55(2.5)a  12.6(3.7)a  11.6(2.6)a  1.4(0.5)b  653(5.7)a
15~30 52 B S:) 47(13)a  10.1(2.0)a  11.7(24)a  21.8(0.7)ab  7.2(0.8)a  12.1(52)a  32.4(4.3)c
b 2.3(1.0)a 1.7(0.5)b 39(L.7)b  121(7.0)b  7.0(1.4)a 0.3(0.0)b  72.7(2.4)a
B 40(1.6)a  6.6(2.7)ab  3.1(02)b  28.1(7.1)a  9.5(2.0)a 1.6(1.1)b  47.2(10.0)be
£S5 2.3(1.5)a 1.9(0.7)b  6.0(2.6)ab  17.5(4.1)ab  7.7(23)a 1.7(09)b  62.9(4.6)ab
2~0.5 Tk 3(0.9)a 8.0(1.0)a  10.8(2.7)a  18.8(22)b  6.6(1.6)a 8.1(32)a  44.7(4.0)c
s 1.6(0.3)a 1.6(0.0)c 40(04)b  16.0(28)b  8.8(22)a 04(0.1)b  67.5(42)a
BT 25(0.6)a  6.3(2.0)ab  4.1(03)b  28.0(1.8)a  7.3(34)a 1.3(0.5)b  51.1(2.3)be
1855t 2.4(0.6)a 2.0(0.7)e 3.6(1.5)b  19.5(3.9)ab  9.4(2.9)a 2.0(1.2)b  61.3(6.0)ab
0.5~0.25 FoAHb 52(14)a  5.0(1.6)ab  11.0(1.6)a  16.0(1.1)a  6.9(1.6)a  10.4(44)a  454(4.5)b
sl 1.4(0.5)b 1.5(0.4)b 55(12)b  157(3.7)a  8.7(0.5)a 0.4(0.0)b  66.8(6.8)a
BT 27(1.0)ab  5.7(1.3)a 3.8(1.0)b  23.9(25)a  10.2(44)a  12(0.6)b  52.3(3.6)ab
PR 1.3(0.3)b 1.9(0.6)b 4.3(0.6)b 17.0(4.1)a  8.8(1.7)a 1.6(04)b  62.8(6.8)a
<0.25 Tk 3.1(0.7)a 56(23)a  144(33)a  20.0(2.1)a  74(32)a  13.0(6.0)a  36.4(3.3)b
b 2.6(1.3)a 2.1(0.3)a 48(1.2)b  18.7(47)a  8.1(1.0)a 1.3(0.5)b  62.4(4.6)a
BT 2.0(0.7)a 5.0(2.5)a 3.8(0.8)b  21.1(13)a  9.2(3.3)a 2.0(09)b  56.7(12)a
E2-51%: 1) 0.9(0.2)a 33(1.3)a 3.8(0.8)b  23.1(5.6)a 11.0(11.3)a  0.6(0.6)b  62.0(8.2)a

0.5 mm J%<0.5 mm Lg% AL B 58 A1 45 57c H FrbR
Mo 3 AT B R OB 1z A Mt R E S
Foo M B RS, 15 P R A R AR
FAEBIE L 558 . 10X TN TR 2 P SR A Sl o T
e e /NI TR M, 58I 2 A5 B B 4 SR IRIE Y 2
R—2.
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B R A HLERFN pH S5 5 e i 2R I T, Ho
NaOH-IP £ it 5 -3 P 40 1) & f: 47 &1 NaOH-
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A TEAWELL Residual P iz, 1M 5 B 45 S50 R
D5 OG0 BT A LK BRI 1 TE 28 B HAE AN [R) K
IINA AR 3 A 5 M A ST R, Residual P A% AR
I NERE: S8 [ 1 il {20 W =10 S U/ i o e
ANTRIE 25 Wi 20 453 A1 AR R A9 2 B HCL-P 55 it i
o X AR SIZ I AT B ARME A SUEA G,
AT N RO A B, R i SRR A 45
BT UTHE , Fa o PR i o FERRVE 438 (KM Sl )
o, TS NaOH-P NaHCO5—P LA HA PR ORI 2k
RUBH R S, 2905 S S i 1Y 40%, H NaOH-1P 7 i
KT NaOH-OP & & \NaHCO5-IP &K T NaHCO;—
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xR 3 FAEARZFRE LIEB S SN TEHE(%) (n=3)
Table 3 Contribution of aggregate phosphorus to soil total phosphorus (% )(n=3)

42V fmm TR 5~2 mm 2~0.5 mm 0.5~0.25 mm <0.25 mm
0~15 ok 52.7(11.3)a 34.3(5.5)a 2.9(0.6)b 2.1(12)a

Mt 37.84(1.0)a 40.7(6.8)a 10.7(1.6)a 3.0(0.2)a

S| 51.9(2.2)a 30.7(4.4a 4.6(1.2)b 6.0(2.9a

185 47.6(7.0)a 47.8(8.7)a 6.4(1.3)b 2.0(0.5)a
15~30 oK 61.7(11.8)a 33.7(7.9)ab 3.3(0.47)be 2.5(0.4)ab
i 48.4(6.0)a 447(3.4)a 12.4(2.3)a 429(1.5)a

S| 60.6(11.5)a 25.4(1.1)b 2.3(1.1)c 1.5(0.6)b

1855 56.9(12.9)a 33.8(5.8)ab 4.3(0.8)b 1.5(0.4)b

OP &, HENESEANAIESEN 2.5 L PRI

Guggenberger 1 Zg I 4> S IF 57 45 SR — 20 X R AHBE
VE - 598 it A S i 265 1 Sl 25 5 ) (56 TG AL 5 12 184
A LB S AR R A1

NI s: % 11)22 b= W N EilE 37 9 e FR O ]
TR 2 Bt P SR A R R s N TS . AT
XFESHARESA R, ARKEGEI L, %
PSR AT 4 HE s Tk R S o AEAS [ R A O =X 3
P 2 RSt 4 38 Rl O R m kR R AR P AE 5~2 mm,
2~0.5 mm PRI DT R I ATIA B 77% 0 1
F 1M AT 260 3 P gt e B A A K P I R A SR A v
Ho i 2 AR R T R M R AR TR AR IR B B HE A K
Y, AR AER I R B IR SR AR LTS
SEAANE, R &R R 1) 70% L L, HAR G R
R R FEONEYIA . B 1 AR 2 AL B
VE £ HE(FOKRHL SR M) AU (TP) & i &
BEAE e (BESE A ), HLAT SR ES BT & H )4
P& HD AR [R5, NaOH 2 HUS 1 HCI-P 76—
TE SR T S W HON AR A S, S R = A
RSBE LR I AR, BF1E 138 (CROKh k) 3=
D) 5~2 mm Fl 2~0.5 mm PR g% AT SRR 32, K
AR T X AR A R A o R AL
A S PEE R AR T AKIR S B B R (0K
M 3R ) 5~2 mm FT 2~0.5 mm 7428 5 Ak h
AR WA TET 55 e i 28 A R SRR A, s
WA E B IR S R &
4 ZEig

(DA ZE A+ HUF 7 2 3 A R AR =2 £
F>0.5 mm kg, JFUIR A 398 R AR 2% R AR B (TP )

R K>S > 9 i > b, B4 L 0
(ERH b ) G it B = TARME L (R0

(2)AN[R] A b R 7 3R &0 2 A SR AR BETE 2
F 2D Residual P oy 3 #FE L BE(EOKHL S pd)
NaOH-P NaHCO;-P L. {555 L Ath 5 1] F 285 70 B &
PE, N RS EN 40%, H NaOH-IP & KT
NaOH-OP 5 #& NaHCO;-IP & & K F NaHCO;-OP
i, IO B R A LS & =1 2 £,

(3) - A R AT 398 il 5 1 p kR R AR
F£ 5~2 mm Fl 2~0.5 mm BRI, HBTERA S AT
KF) 77%L) F
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