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Abstract The phosphorous loss via runoff from farmland to waters not only leads to the decline of the P fertilizer use efficiency, but also re—
sults in the increasing of farming cost, and the environmental pollution risk. Source control of the P loss from farmland plays an important role
in remediation of the eutrophication of Chaohu Lake. The field experiments were carried out from 2009 to 2010 in Chaohu Lake region in or—
der to evaluate the effects of conservation tillage and postponing N application on phosphorous loss via runoff from winter—wheat field and its
potential environmental impact. The results showed that, compared with conventional tillage T , the runoff from the treatments of con—
ventional tillage+ straw returning TS | the N fertilization postponed NFP and the non—tillage straw returning+N fertilization postponed
NTS+NFP decreased by 20%, 10%and 22%, as well as the sediment by 30%, 14% and 38% respectively, which implied that conservation

tillage and postponing N application had significant effects on soil and water conservation. The concentration of total phosphorous TP in
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runoff was in range of 0.095~0.360 mg- L™, in which the particulate phosphorous

PP , as the main form of P loss by runoff, accounted for

51%~69%. Although the conservation tillage increased the dissolved phosphorous DP  concentration, decreased PP concentration, it had

no significant influence on the TP concentration in the surface runoff. Postponing N application decreased the concentration of DP, PP and TP

in the surface runoff. The phosphorous loads in runoff ranged between 0.060~0.079 kg -hm™, approximately 0.2% in the total applied phos—

phorous at the wheat cropping season. The phosphorous loads of TS, NFP and NTS+NFP declined by 20%, 21% and 24% over T on average.

It was also found that the wheat growth affected considerably the loss of phosphorus. There was a negative correlation between the phospho—

rous loss and the aboveground biomass, or the phosphorous uptakes of wheat. Therefore, the conservation tillage and postponing N fertilization

should be popularized for the source control of the phosphorous loss via runoff from wheat field.

Keywords conservation tillage; postponing N application; phosphorous; surface runoff; agriculture non—point source pollution

P 3
[1-2]
P
P
B, P
P 10%~25%"'
P
. P
P .
P
[6-10]
. . [11-12]
[13-14]
- P
[15-16]
P
P
P N
P N
p

[17]

1
1.1
5°~10°
10~30 m. 15.5C
1 000 mm 6 8 226
d 2218 h,
0~20 cm 1.31 g-em™.<0.002
mm 40.3% pH 2.5:1 6.61. 17.0
g kg™, 1.2 g-kg™\ 60.5 mg-kg™\ 0.6
g ke, 10.5 mg-kg™.
1.2
2007 6
. 2009—2010 .
13 2009 10 27
2010 5 30 . 4 @
T @ + S @
NFP @ + + NTS+
NFP 3 . N
46%N N 150 kg -hm™
P,Os 75 kg-hm™ K,0 90 kg-hm™
2 3 4

60% 40%



1154 2011 6
4 10~15 cm 1.4
3000 kg*hm™, Excel2003  DPSv7.05
20 m? 5cm LSD Least significant difference test
25 em 20 ecm .
2
1.3 2.1
2009 10 27 2010 5 31 4
2010 2
28 3 22 .3 31 4 21
42.0.38.6.61.2.27.5 mm,
TP 2010 4 21
- GB 11893—1989 27.5 mm
Dp 0.45 pm
PP
1
5d 2
NTS+NFP TS 285 m*-hm? 290
250 F a
=
200¢ —
gi 150+ ;
'iieg 100 —
: —
0 a_ b b . =
Tl . S =g
0 — =i
2010-2-28 2010-3-22 2010-3-31 2010-4-21
H 1 date
70 -
60 i a
‘TE S50F
25
i Z 30t
3 o}
10F == b X
a b a e b d
0 L = ---
2010-2-28 2010-3-22 2010-3-31 2010-4-21

© 1994-2012 China Academic Journal Electronic Publishing House. All rights reserved.

(=N}

H 1 date

OT1s MBTP [ NTS+NFP

IHE EAR TR R A 5% &K, Tl

Different letters above the bars mean significant at 5% level. The same below.

B 1 R[E4ERAYF=F = 5

Figure 1 Characteristic of runoff and sediment under different treatments
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Table 1 Concentration of TP, DP and PP in surface runoff under different treatments mg- 1!
28/Feb 22/Mar 31/Mar 21/Apr
Treatments TP bp pp TP bp pp TP bp pp TP bp pp
T 0.360a 0.112b 0.248a 0.268ab 0.095b 0.173a 0.170a 0.069b 0.101a 0.111a 0.039¢ 0.072a
TS 0.322b 0.142a 0.180b 0.278a 0.121a 0.157ab 0.180a 0.082a 0.098a 0.102ab 0.048b 0.054b

NFP 0.286¢  0.101b  0.185bh  0.232¢  0.089b  0.143bec  0.158b  0.067b  0.092a  0.095b  0.037¢  0.057b
NTS+NFP  0.310b  0.138a  0.173b  0258b  0.126a  0.132¢c  0.172a  0.085a  0.087a  0.108a  0.053a  0.055b
@OTP. DP PP .
@ 5%

Note (DTP, DP and PP indicate total phosphorous, dissolved phosphorous and particulate phosphorous respectively.

@Values followed by different leters in a column are significant at 5% level. The same below.

2 %o
Table 2 Ratio of different P forms in surface runoff under different treatments %
28/Feb 22/Mar 31/Mar 21/Apr
Treatments DP/TP PP/TP DP/TP PP/TP DP/TP PP/TP DP/TP PP/TP
T 31 69 35 65 40 60 35 65
TS 44 56 43 57 46 54 47 53
NFP 36 65 38 62 42 58 40 60
NTS+NFP 44 56 49 51 49 51 50 51

PP/TP  DP/TP
Note PP/TP and DP/TP indicate the percentage of particle phosphorous and dissolved phosphorous against the total phosphorous, respectively.
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Figure 2 Loading of P loss in surface runoff of different treatments
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Table 3 Loading and ratios of fertilization of P loss in surface runoff

under different treatments

Treatments P loss/kg-hm™ Percerﬁage/ % Decrease/%
T 0.079a 0.242 -
TS 0.063b 0.193 20
NFP 0.063b 0.191 21
NTS+NFP 0.060c 0.183 24

Table 4 Biological properties and aboveground P uptake under

different treatments

Treatments Aboveground ~ Aboveground P 1 000-grain Kernel yield/
biomass/kg-hm™ uptake/kg-hm™  weight/g kg-hm™
T 9 582¢ 22.5¢ 36.8¢ 4 723¢
TS 10 128b 24.0b 38.6b 4 948h
NFP 10 248b 25.2a 39.9a 5232a
NTS+NFP 10 625a 24.5b 39.0ab 5 157a
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