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JZHF,Ca,-P, Cag-P, Al-P, Ca,-P, O-P ZBRIUNHIZE & T T2 HUFHE. AN RIFER R 5 €0 1 51 25 8 8 ToHLEE & B
AL TAA RS MACR R CR > RNT > CF. KWK B 5 VE T A R TAE D X 85 9. AHOC o0 BT 2= W 45 4 43 TE bl
WX 48 €0+ A BRI BT M Ca,-P(0.9369) > AI-P(0.9158) > Ca,-P(0.9012) > Fe-P(0.8287) > Ca,,-P(0.8059) > O-P
(0.7472).
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Variation Characteristics of Inorganic Phosphorus in Purple Soil Profile Under

Different Conservation Tillage Treatments

HAN Xiao-fei, GAO Ming, XIE De-ti ©, WANG Zi-fang

(College of Resources and Environment, Southwest University, Chongqing 400715, China)

Abstract: In this study the effects of tillage methods ( rice-winter paddy field conventional farming, CF; rice-winter paddy field
combing ridge with no-tillage, RNT1 ; rice-wheat or rape combing ridge with no-tillage, RNT2 ; rice-wheat or rape conventional paddy-
upland rotation tillage, CR) on purple soil profile of different forms of inorganic phosphorus distribution characteristics were
investigated in a long-term experimental site established in 1990, Chongqing City, China. The results showed that compared to the
status before the experiment, the total phosphorus, available phosphorus and various morphologies of inorganic phosphorus all increased
to a certain degree in the soils with different long-term tillage treatments,and the contents of different forms of inorganic phosphorus in
soil size ranked as RNT2 > CF > CR > RNT1. Except that the contents of Fe-P in the lower layer were higher than those in the upper
layer, contents of Ca,-P, Cag-P, Al-P, Ca,,-P and O-P in the arable layers were all higher than those in the lower layers. The effects
of farming practices on the availability of various phosphorus forms were significant. They were in the order of CR > RNT > CF. Long-
term conventional paddy-upland rotation tillage was more advantageous to crops in the absorption of phosphorus. It was shown by
relevant analysis that the contribution of various groups of inorganic phosphorus to purple soil was in the order of Ca,-P(0.9369) > Al-
P(0.9158) > Cay-P(0.9012) >Fe-P(0.8287) >Ca,,-P(0.8059) >0-P(0.7472).

Key words : purple soil; long-term tillage method; combing ridge with no-tillage; inorganic phosphorus; distribution on profiles
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2286 AN 5%

B % 37 %
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W REKFE (P <0.01), B S ER T W MWFE/E
(CF) 2L FEAIK B4 /E (CR) Ab A W& 1E 2% 5
Ah A4S AN b B 2 B AR A B T B E K (P <
0.05). JCHLmEE 440 3 5 50 il 4 3 22 S 10k
B T REFAKF-(P<0.05), BRZEERMF 1 (RNTL) 5
IKBAECAE (CR) A1, 25 b PR TA) 25 SR 3] T B (2 35K
F(P<0.01). Z2fbu . 20k 483.2 ~1717.0
mg-kg_l ,ﬁﬁl@%ﬂi] 5.6 ~39.37 mg'kg_l " TC AL W
410.7 ~1492.7 mg-kg ", A AL H K /ME IR K RNT2
> CF > CR > RNT1 > BEF.

[ AR 2 38 FT LA 280 22 4F B R [R) BRE
SRS - B S W TCHLEE S B AR R AR TAR KR

F2 FEABELETEEHAHSE mgkg !

Table 2 Contents of different phosphorus forms in soil with

different tillage treatments/mg-kg ~!

b3 TeHLBE Ex0 U
RT3 (BEF) 410. 7eD 483.2dD 5. 6eE
HHEE (CF) 1165.7bB  1665.0bB 23.9bB
ZBYEA B 1 (RNTI) 1019.8dC  1520.0cC 16.5dD
ZEVEHE 2 (RNT2) 1492.7aA  1717.0aA 39. 4aA
KEHAE(CR) 1073.5¢C 1660.0bB 19. 1cC

1) RIFIARRING S R A # ) 25 57 3% (P < 0.05) , RIS R K
5 A RN A BN 25 R B3 (P <0.01) , F[F]

Ak, HARSRIN R0 LS i e T B B T,
P 2B VE b 2 (RNT2) A #8453 560 17 386 o 17 3T 2
5% ZBVE 8k 1 (RNTL) AC B AN T 3T 1. 5 1%
2.2 KGR EREX HFZ S BRI A T HLEE
i IR

25 KR A B AR b B 22 5 4 3 ORI 25
THLBE & &R T B WAL, B 2 i A 1
WHERA T H 38, v SRR K 4 R Y
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KT REKFE(P<0.05), & HE N 16.7 ~
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mg-kg ' (F3). KBNS K RNT2 > CF >
CR > RNTI > BEF. £ &b 3 /NI T 8R4 3o . 4
WE2EANZ. Ca,-P VRN = RCA S8 IR E B IE
S8 -300 & b B ] Ca,-P fr 25 R K (H B
TR BT g KR it I B 2 M A v 1
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) - S bt g AL , g e A B [ E RN,
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Table 3 Contents of different inorganic phosphorus forms in soil with different tillage treatments/mg-kg ~

1

b Ca,-P Cay-P ALP Fe-P Cayy-P 0-P

R + 8 (BEF) 6.7 +0. 53¢ 16.7 £1.25¢ 26.2 +0. 82d 24.5 +1.97d 219. 10 3. 96e 117.5 +10. 38
HHOVAE(CF) 25.75+0.78ab  42.06 £1.01b 52.34 +1.80b 53.75 +1.84b 659.70 +6.71b 332.1+7.03¢
ZEVEfHF 1(RNTL)  25.39 £0.60ab  24.63 £0.55d 50.42+1.11bc  49.24 £1.32c 596. 05 =5. 04c 274.1 +8.53d
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0.05) , HA- b B 5 5 24y e Tk e iy 1 4.

Ca,,-P Fll O-P VE AP B EBE IR, 5 Ca,-P,
Fe-P Fl Al-P AS[R] 4 )2 25 Ab B 55 1 22 R KF 345K
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BORE AT WIS R £ X TR 5 EATE AN

BRIGTETERRRA OC , YA IR 5 22808 eI R
B — e R EE I, B AT R AT LA A B AR, K
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[ Ca,o-P F1 O-P 45 W 7E B UL 7T LIS 18 5% 1k
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Fig. 1 Relative contents of different forms of inorganic

phosphorus in soil with different tillage treatments
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1 B H Cax-PF fit/mg kg ™!
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Table 4  Correlation coefficient between soil phosphorus fractions and soil physicochemical properties
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