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Table 1 P losses with runoff (P kg hm™?) from fields different in soils under nce-wheat crop rotation and normal phosphorus fertihzation ( 50 kg P hm “a ')
% %% R
PR )
Hi ok 4 1% Rice season Wheat season - Nim of y?‘flr‘(‘k o i P
Locatron Sl type it ¥ i #4it H IR Fyfti ”;p“f_d
Range Mean Range Mean Range Mean
-Nﬁ'ﬂ Changshu 5 Ht + Waterlogged paddy soil 0 15~0 18 016 0.97~1 25 1.19 [ 12~143 1 35 27 B
L Wuxi #H 2 . Permeable paddy soil 0.40~0.46 044 068~0.92 0.71 108-1.38 115 23
H ¥ Yiring 13 & Side leaching paddy soil 0.41 ~0.48 0 46 0.69 ~0.95 073 110~143 119 24
B % Haxing H# R Gleyed paddy soil 0.02~0.04 0.03 0.07~0.12 0.09 009-0 16 012 03
JK K # Zhangjiagang ¥ 1 Percogemc paddy soils 0.46~0.51 0.49 0.75~0.77 0.76 | 21-1.28 1.25 2.4

1) YRR IR S % CHA (2 ~ 6,12] Data sources: [2 ~6,12]
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TP loads during rice season (P ghm™)
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RMABLDE (TP) 4R, Ll £ B 28 (Olsen
P)AAER , BE L EHRRRBR M AWML R
AR RARAE 25 ~ 30 mg kg  EHE (1), B, #14EA
A B {H—Olsen-P 25 ~ 30 mg kg ™" K ¥l i AR +
B 22 1) K fCHE R I B

2001 FEXF KM H X 4000 £ K AG + B S 0 0 B
UL ABBENFAKE RN P 12~ 15 mg kg™ FIE X
PMRRIEEREN HEEEMAE R BEAAES
YRR AER K 5~ 10a P30SR 48 HE RS £ 5 1E B0 B 7E i
MBA B AT (Aot BHERE), WIBLAE W 2R £ fa =
R B WA TE 7 R H B 2 7 395 Yo /KA i XU

250

T

]

Lod B |

o

200 | ‘5
, |

, :

150 0
S0 |

' |

‘ H

100 ¢ ° % }
|

|

; |

S0t
g il l “

|

() b . — e et e ."L.;,._.,,,;

0 5 10 15 20 25 30 35 40 45

1488 4 %k Soil Olsen-P (P mg kg™)

RO DXOK RS - (Zo- ATV P85, f- S B R ) B8 3 170 0K 1 0 7t 8
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KMFRBXBRTRERERN, BET T2
MEBBMSEAR RSB BTREEARENRE
AR R E M R A%, B RBMFERXN
ZFERUBES  RERXBHRA BEEAXEHERAEN
MEHEE, NEFTLRAERHESELBR
o VZIER, REFME Ry H K BEHE7E P 70 ~
90 mg kg™ 'L b, B BB X P 150 ~ 282mg kg~ '1°+10),
REXTLEAERBRER , MZLEBHETMBH, R
EEHBRELARK, BEXEHEAINEBUFRKY
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Table 2 Effect of P application rate on contents of dissolved inorganic and dissolved organic P in runoff during the rice

and wheat growing seasons in the Taihu Lake region

% 9 BEAL B AL AR A LB SRS RS (%) FIBEENBE(%)
Crop P rate( kg hm~?) DIP (g hm~?) DOP (g hm~?) TDP (g hm~2) % of DIP % of DOP
hE 0 6.11 9.40 25.5 23.8 76.2
Wheat 30 12.8 35.5 48.3 27.6 76.4
70 7.80 32.7 40.5 19.3 80.7
K 0 29.3 32.2 61.5 47.7 52.3
Rice 30 18.2 32.4 50.6 35.9 64.1
70 37.7 41.2 79.2 47.6 52.0
150 40.0 49.5 89.9 44.9 55.1
1) %4 Sk ¥ 5 5% SCER (2 ~ 4] Data sources:[2 ~ 4]
BEH .
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p [ {3 % FR 0 B AR 40 B IR B DY A
THITMAKRS0% WBEERDMABEELE3I~Sem B
KL, AT YR LR T % 0 R M E E SR
FEMBRELEZEA. AERXBIFAZRIHEN
TEBRIFIERFRSE(PP)— BB EFRZR
EBHHEEFR(EVNE LT WAL EE) -
BB, SRR RPN 70% ~ 80% , 7] ¥ 1 8% (DP) X
b B KB 20% ~30%, MZER B AR T,
AE ML LB (DIP) &5 30% ~ 40% , W] 15 ¥ A PL B
(DOP) 5 60% ~ 70% (& 2). W] & A LB (DOP)
FTERAYBEAMNEIE, LBAVBENT L, 3
EYRRDSUWH /N FEIRESE, FRAEVERS
MBEZRBE TR EEAVBEN LA L KEH

5 ARRLAAT AL EBERER T
BEEZRNHLE

5.1 BEZEMER
BREENBRRE SRR, REKRKD, R’
B/ BH AR MELRARELS, XERN
FEHGHEVE EABREY, EXBERETH
RESrafEIAEEKZE S RSP RBEE—-BE
BTEESHARE HFEHE -MERNHMAR
G(E2), AARKHBRNAEERMWEMEHET
KB B A 2R, TUBREHNRERR
ElHH AL, KRS BREAK. HKEFH
HKEEBRREAACESAHBRMEMER T, MRA
RERW KERIGPR L AMENEHERITEHN

(1) PERHFEBERE A T WO I AT 2004 45 973 T H (G19990118) B4 R4
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Fig.2 Flooded rice field is defined as a closed system for runoff (Cited from reference (1))
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1) K#FEAR L8 F 7 X L RHBRER

TERRKBEORPIRFR:RE >> XEH > kKHE
> KHBEE, ZMWXBELIEKXKBEEEKEH
MR FHEN P08 kghm 2, H SEBRIEAED
2.5%;TEEHM S TANTERERLKERE P
0.6 kg hm™%, REE 4 MAREIEP 1.1kg hm™ 2,

) BREBHWLERERESEERFH AR
(PP), & B K BEAY 70% ~ 80% , °I 7% ¥ 9% (DP) X
d20% ~30% . ERREHOATFEEHRLR S,
HYE X HLBE (DIP) 5 30% ~ 40% , A1 ¥ H Pl
(DOP) (5 60% ~T0% ., 3% 8 FI &% 3 b8 F A& HLAR
BELRPABEAVBALABEKX,

DAL MAF TN L RBRREREBHN
HAR - FBHENWSER", ARXLERHMR
BER”, MBEEBALBR", =RIGRET £
MO AR BEHSEAFANHEEIBE,

4) K ¥ 9 55 K 7S L 8% K 35 55 % B E (Break
point) /& P 25 ~ 30 mg kg~ ' (LA Olsen-P N #E), HAJ
KX AR LA BB FHKERNEY P12~ 15
mgkg o XM HEAREBEREANBELRERERN
5~10 aRIMBEFRFBERIEMOHEREMIAHE M
K, REREBES~RANTE WA AFESH
RI5RoK R EB

STHRHERABRNBER S, BT L HAERK
BEAEEREEFRKES, BUAERABX RE
0 25 S B b PR 2h R T RS B, A R RS T R TS 34
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ECOLOGICAL FUNCTION OF “PADDY FIELD RING”
TO URBAN AND RURAL ENVIRONMENT
I. CHARACTERISTICS OF SOIL P LOSSES FROM PADDY FIELDS
TO WATERBODIES WITH RUNOFF

Cao Zhihong Lin Xiangui Yang Linzhang Hu Zhengyi Dong Yuanhua Yin Rui
( State Key Lab. of Soil and Sustainable Agriculture , Institute of Soil Science, Chinese Academy of Sciences . Nanjing 210008, China)

Abstract Results of field trials revealed that P losses from soil with runoff are closely related to land use patterns, which
are in the order of: mulberry garden >> vegetable fields = paddy in wheat season > paddy in rice season. The annual mean total
P loss from paddy field under wheat - rice crop rotation was about P 0.84 kg hm™?, which was equivalent to 2.5% of the total
P applied. P loss from vegetable field reached P 0.6 kg hm ™2 in 5 months due to a very high content of soil available P, and
from mulberry garden P 1.1 kg hm™2in 4 months. In terms of forms of P moved with runoff, about 70% ~ 80% was found to be
Particle P (PP), while the rest (20% ~ 30% ) was dissoluable P (DP) . Of the dissoluable, inorganic P (DIP) accounted for
only 30% ~ 40% while organic P (DOP) for about 60% ~ 70% . Mechanisms of runoffs were closely related to land use patterns
and determined strength, frequency and amount of runoffs. Flooded paddy field is surrounded by ridges, and embedded with a
plowpan below the cultivation horizon developed after long term rice cultivation. Thus flooded paddy field is recognized as a
closed system for runoff. But runoff would occur occasionally in case of heavy rainshowers that lead to overflow of the overlying
water, and the runoff flow from flooded paddy field is defind as “occasional runoff ” . Tn the case of vegetable field or paddy un-
der winter wheat, the field is open to free runoff as long as there is rain because it is not protected by ridges. This type of runoff
is called “open runoff " . As mulberry gardens in this area are usually located on upland with varying degrees of slope in the rural
area or along both sides of canals or rivers, runoff in this case is accelerated by the gravity and could carry more particles with
faster velocity from the upper to the bottom along the slope, which is defind as “intensified runoff”

The break point of P runoff losses from the two types of paddy fields tested was P 25 ~ 30 mg kg™ '( Olsen-P) . The present
average soil available P in paddy soils in this region was around P 12 ~ 15 mg kg ™', which is still far below the break point under
the current management practice in this region. As long as the regular fertilization regime is maintained, paddy fields will not
pose a source of non-point source P pollution within the next 5 ~ 10 year. Therefore, setting up a *Paddy field Ring” around vil-
lages and/or town, vegetable bases/or mulberry gardens should be an ecological and valuable means for controlling the non point
source P pollution with runoff.

Key words Soil phosphorus; Runoff; Break point; Non-point source pollution; Paddy field ring



