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Abstract: For detailed elucidation of the typical mechanism of phosphorus with runoff in a small watershed of
orchard when rainfall occurs, and supplying enough scientific foundations to decrease the application rates of
fertilizers, this study was carried out from July to August in 2009 for consecutive investigation of runoff
processes, and simultaneously monitoring the non-point output process and loads of total phosphorus (TP),
phosphate and particle-phosphorus (PP), in Xinchang Town, where was a typical municipal farming zone of
Nanhui District in Shanghai. The results indicated that the change trends of runoffs and rainfalls were ap-
proximately consistent in three storming processes. Meanwhile the concentrations of TP and PP changed
with the varieties of runoff, and especially an increasing trend was observed significantly when runoff in-
creased, after that, it stabilized without varieties. The greatest values of phosphorus losses all appeared be-
fore the occurrence of runoff peak values. In the three storming events, the average values of PP losses were

6.38 mg/L, 7.65 mg/L, 4. 12 mg/L, respectively, with the average values of TP were 7. 88 mg/L, 8. 92
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mg/L and 5. 36 mg/L, respectively, which accounted for 76. 9% ~85.5% of TP losses, thus the amount of
PP losses was higher than dissolved phosphorus losses. In addition, the effect of rainfall intensity (RI) on

phosphorus losses load was significant, which showed the TP loss load was 10° kg/hm’ accounting for

65. 69 %of TP losses, when RI was the greatest (149.5 mm).

Key words: urban agriculture; rainfall runoff; output load; runoff; phosphorus

[2-4] ,
[+ ,
) ( N )
( N . N
, ) el
[8-10] R
7T—8
1
1.1
(31°03'N,121°39'E) , .
o 1 000 mm,
130 d, , 1 300
mm, 600 mm,
7, 6 7 . 20 d, R
7*8 . ~ o

o

33.33 hm’,
50,

1.06 g/kg, 77.01 mg/kgtt,
1.2
2009 7—8
( ID
. (
) ’ b
64 mm ( 5~
10 min ),
200 ml 0 s o
N
oy
fL'_ ¥
: T\
B \
;r FATvIEew o 1'- 1
o e PEZEE :
R
h : o o
311 iy AT R

0100200 400 600 800m

1.3

89), (TP)

K, SO,

FEHKTHE
ki

(GB11893 —
K, SO, ,
0.45 pm
(DP),



40 17
(POf) (PP) ’ ’ ’ 68 mm,
(PP).PP=TP—DP, 150 min , 0.35 m’/
S, 0.9m’, .04 kg/hm?,
2 1550.9 m® 9.04 kg/h
. —— S
TH22 —e- BRL A B 11.0
2.1 ~ 14t L e R
712t ~o- R B 108 ~
20| S~ s
\: sl S/ \Y [T~ T — . 10.6 E
. 2009 7—8 3 B | ~. los ®
¥ . =
. 3 , 7 22 &~ 4t 0.2 rgj
| 2. ‘..‘.—.-..f___‘_‘———-—-—__‘,.___h_ .
, 90.2 mm,7 30 21 .
0 - - - , - 0
3 , 149, 5 50 100 150 200 250 300
mm,8 2 68 mm, F F9 7 I /min
20 - B 11.50
3 TRI0E b mmam
i . o6} P, - MR 1125 ~
N 5 | ™ e BRE |4 o
PO —P . TP %u 12 L e : "5
Z B o, 1075 =
PP , ~ el - b=
= }/l S —e——— IR [ R IE
, . 2 4l |os @
ey
25 50 75 100 125 150 175 200
3 (TP) (PP) Fﬁ'?ﬁﬂj Uﬂ“!mm_*_ aﬁﬁ
’ ) 12f - 10
~ 10 8A2H ¢ —a- R 2R -
0 0 I - BWE ]
. 8t e .
los -
’ g ¢l \ &
. 7 30 ¢ 2b), - 2, {02 mH
p op o4 o Yo =
) v Bl Y A=l @
_________ A A —a A
1) 0 :./:0"' o
, 25 50 75 100 125 150 175 200
F# R 7 B /min
o . 2 3
| ’ 3 5876.2 L.13 863. 1
L.1550.9 L, PO —P 13.67 kg/hm?* .
’ . , ’2 ) 31. 44 kg/hm®.2. 27 kg/hm?, TP 47. 69
o c) ; ;
kg/hm?*.108. 66 kg/hm?*.9. 04 kg/hm*,PP
' 39. 42 kg/hm’.93. 40 kg/hm®.7. 03 kg/hm?’,
’ ’ f121s) |
2.2
R 3
3
1. 1 722 . . ’
, 90. 2 mm, 100 min
) . 2,
s 0. 76 m*/s,
5 876.2 m*, 47.69 kg/hm*, 7 30 3
s s 149. 5 mm,
. 3.1
80 min ’ ,
1. 25 m’*/s 0. 73 m*/s,
13 863.1 m®, 108. 66 kg/hm*, 8 2



[14] . 3 ,
.3 R
(PP) 6. 38 mg/L, , — ,
7.65 mg/L  4.12 mg/L, TP )
7.88 mg/L.8.92 mg/L  5.36 mg/L,PP TP . , ,
76.9% ~85.5%. , ,
(PP) ’ - .
i [15] [16] 3
1
kg « hm™?
/mm /m’ g hm D) PP/ TP(%)
TP PP PO; —P
2009-07-22 90. 2 5876. 2 47.69 39.42 13.67 82. 66
2009-07-30 149.5 13863.1 108. 66 93. 40 31. 44 85.96
2009-08-02 68.0 1550. 9 9.04 7.03 2.27 77.77
246.5 21290. 2 165. 39 139. 85 47. 38 —
82.2 7096. 7 55.13 46. 62 15.79 82.12
2 P . 1 750 kg/hm® (15%
R N.15%P.15%K), 15 t/hm?;5
P()‘?i y=10.65e°"’”“ 0.908 600 kg/hmZ(ZO%N,G%P,IS%K),
TP y=1.620¢""" 0. 945
PP y=8. 322¢" 0% 0.909 ° ’
o 1 ) 30 cm;5
. s y—— x
) ( N N )
(177 0.4% 0.3% ,
b b ’ [18] ’
, 3.2
. TP PP ’ ’
) (DP) (TP)
o 1981 , ’ o
20. 8 mg/kg. ,
16. 21 mg/kg, 20 s i [19]
b A A 3 b b
s , 80 4 o 2 .7 30 ,
o s 13 863.1 L,
. 108. 66 kg, 8 2 7
s s 22 9 2, (TP) 8§ 2
4~5 (1 ) 7 22 12 2 .3
(3 )\ . (5 ) ) )

ar o o o



42

17

’ b b o 3
(PP) (TP)
82.66%,85.96% 77.77%, 3
PP s [17] .
’ 998%
FZOW,
1/2 [2]:0
4
(L ,
(PP) .
(2)
(3) . 60%
~80% POI"—P.TP PP ,
1)
. 3 .7 30 TP
108 kg/hm?, 65.69% .
[1] . , . .
[Jl. ,2005,24(6) ;.

1132-1138.

[2] Neyde F, Balarezo G, Alvaro P S, et al. Contribution of
natural soil compaction on hard setting behavior [ ] ].
Geoderma,2003,113 (1/2):95-108.

[3] Flowers M D, Lal R. Axle load and tillage effects on
soil physical properties and soybean grain yield on a mol-
lic ochraqualfin northwest Ohio[J]. Soil & Tillage Re-
search, 1998,48 (1/2).21-35.

[4] Akker J J H, Canarache A. Two European concerted
actions on subsoil compaction [J]. Land Use and Devel-
opment,2001,42(1) :15-22.

[5] Gao Yang.Zhang Jinzhong,Zhu Bo,et al. Phosphorus trans-
port with runoff of simulated rainfall from purple-soil crop-
land of different surface conditions [J]. Journal of Chongqing
University: English Edition,2008,7(2) :85-92.

[6] ) , ,

[l ,2008,28(6) ;
542-547.
(7] ; , .
0. ,2008,28(7) 1371~
1376.
(8] , , .o
Lyl ,2006,20(5) ;
34-37.
[9] , . .
[Jl. ,2006,20(2) ;
54-58.
[10] , , ,
(cl//
2005:329-332.
[11] , . -
[Jl. ,2007,38(2):
310-313.
[12] .
[D]. : ,2007.
[13] , .
(Il ,2005,21(3) :34-37.
[14] ) , .
1. ,2000,20(1) :33-37.
[15] , ; ,
[l ,2003,24(2) :35-40.
[16] ; , .o
L1l ,2006,25(1);
165-169.
[17] , , .o
[J]. 2008, 27 (4):
1353-1358.

[18] Phillips I R. Phosphorus sorption and nitrogen trans-
formation in two soils treated with piggery waste water
[J1. Aust J. Soil Res. ,2002,40:335-349.

[19] , , .

. ,2007,40(10) ;
2241-2249.

[20] , , ,

[JJ 21991,11(3) :14-19.

[21] Nash D M, Hannah M, Halliwell D. Factors affecting

phosphorus export from apasture-based grazing system

[J]1.]J. Environ. Qual. ,2000,29:1160-1166.



