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Dynamic Change of Phosphorus Leaching of Neutral Purple Soil at Different Re-

wetting Rate

ZHANG Si-lan'?, SHI Xiao-jun'?, GUO Tao'"

(1. College of Resources and Environment, Southwest University, Chongqing 400716, China; 2. The National Monitoring Base for
Purple Soil Fertility and Fertilizer Efficiency, Chongging 400716, China)

Abstract; Re-wetting was one of the most common forms of abiotic stresses experienced by soils. To investigate the effects of soil re-
wetting rate on phosphorus ( P) leaching and the relationship between soil microbial hiomass carbon ( MBC) and forms of P in
leachate, five kinds of neutral purple soils of different fertilizer treatments were analyzed using simulating lab test at re-wetting rate of 0
h, 2 h, 4 h, 24 h and 48 h. The results showed that: (D The lowest content of MBC appeared at the rate of 2 h during the soil re-
wetting process, and the content of MBC increased with the reducing re-wetting rate. (2 Slower re-wetting helped to enhance soil
microbial activity and the enhancement effect of organic fertilizer with NPK fertilizer (MNPK) was more significant. (3) The P leaching
events of all fertilizer treatments occurred mainly at rapid re-wetting rates such as 0 h, 2 h, 4 h. Slower re-wetting was an important
measure to prevent P leaching especially for the soils applied with chemical fertilizers, and it was of great significance in the field
management of P. (@ Dissolved organic phosphorus (DOP) was the primary leaching part in leachate, and the variation range of ratio
of total dissolved phosphorus ( TDP) to total phosphorus ( TP) and DOP to TP was 35.42%-85.99% and 29.74% - 78. 58%
respectively. &With the reducing of re-wetting rate, significant negative correlation was observed between MBC and TP, TDP as well
as DOP in the leachate (P <0.05). To sum up, it was speculated that the P in soil leachate mainly came from soil microorganisms.

Key words : phosphorus leaching; re-wetting; purple soil ; microbial biomass carbon; fertility
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HUIEAAF it P — Y, DA 1996 4EFK ZE T 15 FAF A6 7K 65
WAk Je R RS Bk H B A WU & 7.5 ¢ @A HUAE
PBCTit 2 B 81 (MNPK) 5 @K AWK (F) KA HE
B, Ritihe. +3ekES T 2012 45 8 H 20 H/KAFIL
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Table 1  Basic agrochemical properties of experimental soil
fhgm EERiIN £ i R0 LR pH
/g-kg ! /gkg! /g-kg™! /mg-kg ! /mg-kg ! (£KH1:20)

CK 20. 63 1. 06 0.46 3.86 70. 00 7.94
NPK 25.64 1.45 0.75 28.12 63. 00 7.16
M 26.94 1.53 0. 44 4.38 133.00 7.45
MNPK 25. 84 1.44 0.83 38.84 68. 00 6.90
F 21.37 1.21 0.42 3.79 71. 00 6.28
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1.4 FESOHT

TR VERE (WP) By 2 EFRE 10 g T+ (LAt
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g B s FREC10 g T (AT R E )
P — /N F6 TG 1l 17 P4 ¢ B3 #1200 mL 0.5 mol L~
NaHCO, (pH 8.5) , &% 1 h Jaid i, uE 7 H #H R Bk
Lo ek B A

RV 2B o R IR Brookes 251y
TTEIE , B 73 At 46 5 AR (70% ~72% )2 mL
F10.25 mL A FNEY MeCL, %, miRms e 2T+,
0.6 mol - L~ ~H HCI A , FHARBEPT L0y
Br, RIS (TP) 5 K 085 Ak e iR 5 4
FRTRI 5 2500 2 B Ry ] 5 1 4% (TDP) 5 B35 433k
VB 0. 45 pm AORAFLUE RS 08, AR B PL B4z
43T B SRR N (MRP) |, 22 R JCHLE ; mT
kAW (TDP) 5 401 R I b B ( MRP) 25 {8 R ] %5
A BB (DOP) |, AW (TP) 5 1l 5 PE 48k (TDP) Y
ZEAH R R ok 585 (PP)

TR EREZE N T 0y, 2% Vance %7 Ry
D7 B0 5E S AR ) A W ik (MBC) |, 3 T BB 2%
24 h, 3 Y ATEZE, B —{3 A 12 mL 0.5 mol-L™"'
K,SO, 3242, I K,Cr,0, &5 FeSO, i &
PAAE 5 T4 —0 HFE I K o

W5 BCAE ) T AN 5343 3R FH Excel 2003 F
SPSS 18. 0 A58 k.

R T A7 it S 32 o 3 AN [l T 2 AR AR
KAk, e 2 af LA ASE AR AL B8] Olsen-
Pl WP AR A7 76 22 5. it FH 1k 2 U 0 I8 A9 £ 35
Olsen-P 23 /& T AN it L IE (19 1 5, NPK FiI MNPK
ALFRAY Olsen-P 3% T CK, M Al F 4bHE, MNPK
ALFRFY) Olsen-P & i fi f5 (49. 94 mg-kg ™), 43l &
M. CK, F AbFE) 9.8, 10.6 F110.5 1. fLAE )i
FHASE N T 809 WP, MNPK AbFRfY WP 3A% % 5
(0.92 mg-kg™"), 4l & NPK, M, CK, F 4b3HY
1.6,7.1, 2.3 F1 2.0 %, 5o BEJE B9 WP F I
(0.13 mg-kg™") , WP SR WM RA — MM, Ui
A AT AL A Tt 22 S AL o 1l 2R 9k %) UGS

®2 IHEHEMHERERY

Table 2 Basic properties of experimental soil before rewetting

Olsen-P WP FoK G GHEEEYIS
hb -1 -1
/mg-kg /mg-kg /% /%

CK 4.70 b 0.39 b 1. 66 32.35
NPK 37.29 a 0.56 b 1.85 33.21
M 5.07 b 0.13 ¢ 3.02 35.16
MNPK 49.94 a 0.92 a 1.88 34.87
F 4.76 b 0.4b 2.31 29.62

1) [F]—3 AN ] 3 32 R 7R [ i A Ah # ) 22 5738 31 P < 0. 05 1 3
K

2.2 VI AR R A P A ) Rl T S

H 3 3 AT LUE Bl A R R i A8 A, AN [R] it
JIE A B P Fl A 0 A 0y e R B SR B A [ ) 22 Ak
PO 0 ~48 h, TEY E Y R e REAR S T BT
FACIAIAE 2 h W B R B A A1 B A T R
FEA, S A= 0 A W i S8 M T 5. MINPKC A B 149
A M A ik B AE 24 h(187.79 mg-kg™'),
H7E 4 24 48 h B AWy A= Wy s i 22 52 AN 1 3%
CK, NPK, M| F b3 i AE W) AE ) ik 7E 4| 24
48 h B 22 5 3 HoSR i R W A ko
FE 48 h. AN[F] it A A BHEAE AR [F] R I RS AR

2 BR5HH e e o
L ZES M ARFETEO h 14 h SRR A Y A Y
2.1 XK A BRIR DL B 7 7 T H AT AL MNPK b 38 724 hf124 hii
®3 TEFEYEYESHREEEERATL
Table 3 Variations of soil microbial biomass at different rewetting rates
Jiti A Ak B pAlE R} 0h 2 h 4h 24 h 48 h
CK 31.08 b C 96.76 b B 28.78 b C 73.77 ¢ B 106.77 b AB 131.45b A
NPK 77.71 a C 109.89 b B 58.32b C 125.09 b B 100.12 b B 216.85 a A
M 62.15aC 166.38 a AB 111.88 a B 144.7 ab B 128.21 b B 192.71 a A
MNPK 74.34 a B 98.61 b B 46.40 b C 173.59 a A 187.79 a A 157.59 b A
F 31.02b C 56.88 be C 32.67b C 86.17 ¢ B 95.69 b B 146.91 b A

1) [6)—FUA R NG GRS AN R E AL A AL AR [ IR H 3 R 22 38 8] P <0.05 REIKF, I8 — A7 AN KB F b 3R 6] — it T Ak B2 A6 AN [ 1

T E T 5% P <0.05 BEKF
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JEE AR A AN B i 150 BH 2 300 ) 3 23 2R P 3] i ] o)
e IR RIS K. NPK Al F ARFEAE O h B}
WRVEIR A TP MR BE e i, 430 71777 pg- LA
649.35 pg L', HAy 3 NALBEIIFE 2 h B 3k 2 i
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Fig. 1 Variations of TP concentration in leachate

at different rewetting rates
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