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Effects of Land Use on the Profile Distribution of Phosphorus in Aquic Brown Soil

JIANG Yong', ZHANG Yu-ge'?, LIANG Wen-ju', MENG Fan-xiang', LIU Yan-jun'

(1. Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang 110016, China; 2. College of Land and Environ-
ment, Shenyang Agricultural University, Shenyang 110161, China)

Abstract: The dynamics of soil total phosphorus, phosphorus storage and carbon/phosphorus(C/P) ratio at the depth of 0~150
c¢m in aquic brown soil was studied at the Shenyang Experimental Station of Ecology, Chinese Academy of Sciences under 14
years of four land use patterns (paddy field (PF), maize field (MF), fallow field (FF, fallowed for 9 years) and woodland (WL)).
The results showed that the average concentration of soil total P under different land uses was woodland> fallow field> maize
field> paddy field. There was no significant difference in soil total P of 0~30 ¢m layers among various land uses and in layers
below 30 ¢cm between maize and fallow fields; while, in layers below 60 cm, total P was significantly higher in woodland than
in any of the other three land uses, indicating the obvious effects of land use practices on the profile distribution of total P.
The soil P storage at the depth of 20 ¢m was not significantly different among the four land uses, but it was significantly
greater in woodland and fallow field than in maize and paddy fields at 100 and 150 cm depths. The C/P ratio decreased with
the profile depth and tended to be greater in woodland and maize field than in fallow and paddy fields in layers below 40 c¢m.
Soil available P was positively correlated with total P under each land use pattern, indicating that the available P was signifi—
cantly affected by total P status in test soil.
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1.1 SRt S8R

T AR A b E R B v P AR AR S gl (41°
31' N, 123° 22" E). ZUGIRET 1989 4F, 2 LAl
(AT AT AT A DX AV ST D Wz i vty > i 1
KEGPEAE, PRI 7 C~8°C, FREWE
650~700 mm,2 10°Ci%EahIE 3 300 'C~3 400 C,
ToF 147~164 d. T IESEARRHER I 5T 2 IR
FRIE . HARTRIE A8k BRA A%, AN i T
T ALRZ B D, BEZ R B RS0 e AT R
KRG P A 3 S R e 2R B R IE S5 AR IS
KBNS —, F A BRI A) AR 2 1
B 8 4 e Bl ik Ry S0 F o e 22 s I E T AN
B = A 7=
1.2 TEHARE

2003 4F 11 H, 20 SRS K AR | £ oK Hb $8 55
o (CHAR N T ) A T AR M (IingE K,
Populus canadensis ) 4 - 3ERE 5, AEFPA|FHZEAY 3
AT , FITREE 150 em, 43 10 EUREUEE , B 0~5.
5~10,10 ~20.20 ~30.30 ~40.40 ~60.60 ~80 .

1

80~100,100~120.120~150 cm, -+ Hi 5] 1 )5 =%
TEMILFE 1., 2004 4= 6 HIE /M.
1.3 TEBUERSH

+ 34 P R H,SO-HCIO, W4, HIEmAL P
K H 0.5 mol - L' NaHCO; ( pHS8.5 ) 24 ( Olsen 7% ) ,
FHAS BT (0, Shimadza UV-2401 %128 73 5% B2 1
FE , DE A 700 nm; - 3EA HLAR K T8 , Shi-
madza TOCS000A M & 5+ 1€ 25 55 R 1 4l BiURE
105 CHEF70E ™,
1.4 HiEAER TIEBEEITE

% Fil Microsoft Excel I SPSS 10.0 4k F#E47 41
KNG oM. 3 P AEEA A (1),

STP=, (Cx px T)x 10”! (1)
i=1

P STP, MR EREE R 34 P i, t-hm?; C, hy
BiETIENE P EE, g-kglip WE 2R
g om?; TN 2 IR em;n N )ZE

ZR5i1TiE

2.1 TESBHIESH

TR AR IR A P o R AR R B b > $
el > FORHE > KA H A H . £E 0~5 cm, &b
FUMHD = 3E 4> PRS2 F i s T /KRS FRT B K M
BRI RV 4 FRH T2 P & &R RIAE
P=0.05 & E PR TiidE LSD ki iy 4h R, 0~5
cm ZETEH 5K 4 P Z£RIERKR K PE N
0.045,35% 0.05 & E /K5 Mt 5 /K AE B | oK HifE]
PAESTHIA 0.051.,0.092, HikE] 0.1 B E AT, 15
5~30cm %+ )2, 4 PR LS P SED
2R AIRF P=0.05 B FH MK, 30 em LIF )2 K
PR TRHR FOR A P T EZE AR . 60 cm D

2

R 1 TIEERSHRER R

Table 1 Sampling sites and the escriptive characteristics of soil

Eike) pait] AEBR ZiEEIN) ZJE(E) T

1 JKAE >14 31 12" 22/ 11" 4FEMij* % . (NHs):HPOy. KC1 4 NPK 43 %% 225, 35 f1 60 kg « hm™
2 FKAE H >14 317 07" 22" 00"

3 FKAE H >14 31" 06" 22" 00"

4 B S 14 31’ 09" 217 58" 4FiRZE . (NHs):HPO4 KCI % NPK 43524 165,35 fil 37.5 kg « hm
5 B S 14 31 10" 21’ 58"

6 B S 14 31" 08" 21’ 58"

7 BRI 9 317 15”7 21" 59" 1990—1994 4EFE E 2K, 1995 4EJG &7

8 AT 9 31 16" 21’ 59"

9 AT 9 31 16" 21’ 58"

10 o 14 31" 14" 22’ 04" TR 22 B2 3 em,

11 o 14 31 14" 22’ 05"

12 o 14 31 15" 22’ 04"
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TEZR T, i HE4 P A T Al 3
AR5, BIANTE 120~150 cm 2, Mkt 34 P 5
JKREHT K HFIIE i 22 5 W 2 PEAG B Y P AH
524 0.001.,0.003 F10.007, W3 2,
R2 AELHF AR TIRERRER (g-kg)
Table 2 Profile distribution of soil total phosphorus under
different land uses (g-kg™)

W /em KA H £oKH P85 LS
0~5 0.400+0.049a  0.423+0.094a 0.541+0.050a 0.536+0.086a
5~10 0.394+0.094a  0.368+0.034a 0.408+0.027a 0.441+0.074a
10~20  0.321x0.006b 0.379+0.007a 0.395+0.011a 0.381x0.030a

20~30  0.327£0.049a 0.350+0.016a 0.390+0.006a 0.395+0.046a

30~40 0.278+0.033b 0.305+0.025b 0.381x0.042a 0.401x0.054a
40~60  0.307+0.033b 0.327+0.034ab 0.361+0.071ab 0.412+0.037a
60~80  0.310+0.063b 0.358+0.028b 0.385+0.102b 0.529+0.034a
80~100 0.315+0.021c 0.382+0.041bc 0.439+0.107b 0.640+0.012a
100~120 0.307£0.013b 0.425+0.053b 0.425+0.115b 0.635+0.024a
120~150 0.308+0.004b 0.379+0.029b 0.418+0.088b 0.638x0.117a

Y PR 3 K AL P bR | AT R 2%
P50 E M (P<0.05),

FEE AR )2 0], 34 P SR AHE R,
4 FFHITR T 30~60 cm 2 >+ 24 P E AT
T4 F#H 30 cm DL B+ 2860 cm DUF £)ZE . X
FESEYXFXAZRE PR WA L, W
Kuhlmann®'7¢ 2 [& i # A6 ER 13 Fp 458 Fakdr T
K3t FH a] 3 56 0 2k R g R B, 30 ~60 em BYJIE 1=
JZHER T /NE 2R F T P RN 37% ~85% . XA
JRRE) P R FTH R, T P EL DR
PEAR/IN, AR SR E A0 P IEE T 11 5R
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EAEHA G, PRI R [ AR AE F RIS T R A:
Wre S AE AR 58, P A W U8 R AN T Ca Al
N, ik 130% LA B0, B A FEE e A AR 32 K
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WA= 9 B A B 2 A B ) AT b b 1)
I 234 P ORREEE SR,
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FIKF-(P=0.138,n=30 ) , WA 1,

y=28.478 x+0.904 5

r°=0.0769
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Figure 1  Relationship between soil available and total

phosphorus under different land uses
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VW pH EAR AL, BFVE 34 32 314 H it AL 19
o, SRR P S RS2 P AR
FEPATI, ANFEFH T 4 P 53 P AN HAH
KA F B F I AR R 4 P EHLE P 453
SN AP R0, ERREIX S, H 3L P R Y Ca-P.
Fe-P Al-P 5 P A B EMAHIC KR, 1M Fe-P &
K E AR P PR, 534h, 1458 pH Eh AR
PRI P 2 B R Rk, AS AR 7 =X
AUE R R E P4 P S m AR T LB AR
Ak, RIS, B TR O 208 A A+ i SR AR I 2%
P BREREE . FITEAS R BE R AR K A T W I A
b, BUEAFRFHFRF EHEES P 54 P ZHAE
ANFEPFE R AR TR P 54 P BA
—EMIEAE R, PR X b 3R P 24
P 1SR .
2.3 TIERMEE

AN ] A R 7 SO A R JEE R 4 2 19 4 P fit i
PR T BB . 7E 20 em B 12 P g E MR
T > FORHE > Mikb > KFEH , P85 L 5 KR
FH 7] 22 Sk 31 i 7K F (P=0.018 ) o 7E 100 cm JEJF
T2, P i kL > $E 5L > FOR M > KRG H AR
548 5 M [A] 25 57 A B i 5 K (P=0.056) , 5
JKAFH . FOKHLE] 22 2 2 (P4 0.001
0.007 ) ; &3¢ Hb 5 7K A H 0] 22 S 3R 2 g K- (P =
0.029 ) , i 5 F K22 5 A8 i 3 (P=0.198 ) ; FoK b
LKAG M) 22 A8 8 2 (P=0.246 ) . A[RIF 7=
[ 150 ecm 5 100 cm JEJE + 21 P fifi i AR fbfa 3
BB, 7E 150 em JEEEE BRHLAY P it 0 25 5 TH8
i Hin 5K K AS L, PB4 3124 <0.001.,0.002 Al
0.010; $5 77 b I 2 % F/K AT (P=0.031) ; FoKkH S
JKAFH ] 22 A3 (P=0.152) , WAl 2,
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Figure 2 Soil P storages under different land uses
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Vaithiyanathan 1 Correll "'z 38 , /& [ R 4t + ) P
RIMR LN ARGN 8 45, AL P 10 b2
ARG 4%, BT 13 P RZ L HIEE0R AYTE i
2 B R AE b IR T 2R A PR A AR5
oI R, BEEE R P RN — R
I , IS 26 1210 P A A — i B T B2
MACH R4 P A, BT S KRS R oK b
4Nt P 2 35.0 kg-hm? (Ef AR ) L FeAg 4y ARG s
09124 9 000 kg hm? Fl 7 200 kg-hm?, 54 Fe #E
PN 3.1 g-kg! FI 1.4 g-kg! 3109, W 4EF
ik P 22y 38.0 kg - hm?; K S A FE =150 5 o~
9 000 kg-hm? 1 9 000 kg-hm?, & P &4 %lH% 2.5
g-kg' Fl 1.0 g-kg' 3105, 4R s P =24 31.5
kg-hm?, FUAE K H RGN P i A2
LAy, Foh KRG AT 5 8, 17 oK Hu g A 21
Ko

ANFEFH AT W P S N i (9%
C.S fifitt (R ERGRL) FAAE—EM2EH]. 7E 20 cm
TREE MR AP TR C NS it 2 3 i T /KR
AU K Hb 17 P A 5 [0] 19 22 S AN B 8 5 76 100 em A1
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Table 3 Soil carbon/phosphorus ratios under different land uses

W lem KA I R 85 it
0~5 27.63+0.90b  25.31+5.17b  36.34x1.27b  55.17£10.74a
5~10  25.10+6.33a  28.41+2.58a  26.35x1.30a  22.85%4.22a
10~20  25.00£2.97a  26.14x1.31a  23.18+2.25a  26.24+2.40a

20~30 19.27#5.55a  25.86+1.53a  20.68x1.64a  22.45%3.4la

30~40  17.13%¥2.97b  22.39+2.16a  18.58x1.13ab 20.04£0.93ab

40~60  14.13£3.35b  22.11%x2.37a  14.86+2.90b 17.76x1.81ab
60~80 11.07+2.83b  18.38+2.71a  10.45x1.74b  17.34%2.31a
80~100  7.20+1.39b 13.86+1.89a 5.58+2.22b 12.91+2.64a
100~120 5.17+0.31b 6.95+0.08ab 4.14+0.44b 9.84+3.36a
120~150 4.93+0.47a 4.94+0.61a 5.04+0.51a 7.05+3.06a
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