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Table 1 The chemical properties of soil used in pot experiment

pH N P K N P K
(g/kg) (g/kg) (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg)
5.01 20.23 1.96 0.58 6.93 142.98 27.25 62.50
1.4
20.42 g/kg 21.46 g/kg SPSS 21.0
8.66 g/kg (PRC)
1.2
[20]
(4 mm) 10 kg 5 TP TON NH;-N  NO;-N
2013 4 8 PRC R3.0.0 vegan
1.45¢g 278 g
lllg 150 kg/hm® 33 kg/hm?
124 kg/hm? 2
(2] 8 2.1 TP
007 1.4 28 56 11.2 224  44.8 t/hm*( 5 TP
CK Ml ~M7) (R*=0.994 P<0.001)
(45 t/hm*)!! 0.04 ~ 1.13 mg/L >11.2 thm’ (M5 ~ M7)
TP CK 7 ~27 (
3 1A 2A) M5 ~ M7 TP
27 1 0.6 ~2.2 mg/L CK
5cm (P<0.05) 14
1.3 M6 M7 TP CK
1 4 7 14 28 5 (P<0.05) M7 TP
50 ml (P<0.05)
(TP) (TN) 5 TP
NH;-N  NO;5-N TP TN - (R*=0.968 P<0.001)
- 1 NH;-N
NO5-N BRAN+LUEBBE AA3 TP ( 2
(TON) TN NH;-N  NO;-N 10.6 t/hm?
24 —o- CK 2 ®
20 - BNV sLe
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Fig. 1 Dynamics of TP in surface water in early (A) and late (B) rice seasons
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Fig. 2 Relationships between the average TP of 5 sampling times in surface water for each treatment and the swine manure application rate in
early (A) and late (B) rice seasons

TP 4.5 N/P CK( 4A)
TP 0.13 ~ 7.98 mg/L TN
6 M5 ~ M7 TP (R*=0.980 P<0.001) 3.17 ~
CK 7~ 62 TP 25.57 mg/L 1 M5 ~ M7
( 1B) TN CK 2~7
2.2 TN M7 TN
5 TN ( 3B) M5~M7 TN
(R*=0.947 P<0.001) CK(P<0.05) M7 14
3.17 ~12.97 mg/L M5 ~ M7 TN CK TN CK 10 5
1~3 TN N/P 4 ~ 25 1/4
( 3A) 4 (R*=-0911 P=0.002) M5 ~ M7
28 M5 ~ M7 4~28 N/P CK( 4B)
TN CK(P<0.05) 2.3 NH;-N  NO;-N
M7 4 14 CK 4 5 5 NH;-N
M6 90% 5 (R*=0.936 P<0.001)
(N/P) 16 ~116 N/P 1.81 ~5.11 mg/L M5 ~ M7 NH;-N
(R*=-0.79 P=0.02) 7 N/P CK 0.5~2 NH;-N
=5.6 t/hm’ (M4 ~ M7) ( 5A) CK ~ M5
20 ~ —o—CK 45 —
(A) —e— Ml T ®)
» —v—M2 40 | »
\ —v—M3
15 L >————% —o— M4 35+
% % 30 *
Eol e E 5 \ _
E Q/\w E 20 + *
n 15 .
5+ — L 2 —
— 10
%g g\ ;\'/;N\o
SR T—— \
0 | | | | | | | 0 | | | | | | |
0 5 10 15 20 25 30 0 5 10 15 20 25 30
ST (d) ] (d)

3 BAWBMBBEEREK TN FETHIH;T

Fig. 3 Dynamics of TN in surface water in early (A) and late (B) rice seasons
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Fig. 5 Dynamics of NH;-N in surface water in early (A) and late (B) rice seasons
4 7 1 (R*=0.935 P<0.001)
M5 ~ M7 NH;-N CK 1.17 ~7.39 mg/L M5 ~M7 TON
(P<0.05) 7 14 M6 M7 CK 2~5 TON
CK(P<0.05) 4 14 ( 6A) 28
NH;-N M5 ~ M7 TON CK
(R*=0.983 P<0.001) (P<0.05) M7
1.21 ~10.41 mg/L 1 MS5 ~ M7 TON CK
NH3;-N CK 2~8 34 12 5 TON TN (TON/
NH;-N ( 5B) M6 TN) 43% ~ 62% =2.8 t/hm’
M7 1~7 NH;-N M3 ~ M7)TON TN  50% TON
M7 14
NH;-N 14 CK 11 ( 7A) 4 TON M4 ~ M7
( 1 ~4 ) M5~ M7 TON/TN CK 14 M3 ~ M7
NH;-N CK(P<0.05) NH;-N TON/TN CcK
NO;-N 0.4 mg/L TON
4 (R*=0.950 P<0.001) 1.87 ~
0 mg/L 15.35 mg/L 1 M5 ~ M7
2.4 TON TON CK 2~17
5 TON TON ( 6B) M5~M7 14



293

2
_ —o—CK _
15 (A) —e—MI 2 (B) .
—v—M2
20 | /
a1 S
= =15 -
z z *
o) O 10 +
T /\ / . \’ /.\
\ o
5 <.>_</;\D
éﬁ\ﬁ H§ /§ s =
O | 1 1 1 0 1 1 1 1 1 1 I
5 10 15 20 25 30 0 5 10 15 20 25 30
1 (d) IRFTE] (d)
El6 F(AKMBIBERZKTON ZENTUHT
Fig. 6 Dynamics of TON in surface water in early (A) and late (B) rice seasons
100 ~ 100 -
80
Z Z
& &=
> Z 60 -
o ]
= =
40 -
| 20 ) L L ) '
30 0 5 10 15 20 25 30
] (d) HF 1] (d)
7 BABEB)EEREKTON 5 TN S ELLEMT LIS
Fig. 7 Dynamics of TON to TN ratios in surface water in early (A) and late (B) rice seasons
CK 7 4 14 M7
5 TON/TN ( 8B)
59% ~ 69% M7
( 7B) 14 TON 14
M4 ~ M6 TON/TN CK
M7  NH;-N TON/TN TON
2.5 PRC NH;-N TP
3
TP
1
PRC TP 1]
0 TP
CK CK
TP 14
0 [22]
( 8A) M5 ~ M7 TP
TN

CK



294 47
: CK TTON 6
(A) Mi i (B) - TON
FNH-N
| r TP
0 5 10 15 20 25 0 10 15 20 25
] (d) B 1] (d)
8 RAMBEFREKRFTZELNINTSH PRC 24
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Dynamics of N and P in Surface Water of Paddy Soil in Subtropical
China Under Different Rates of Swine Manure Application

MA Xiao-yan "% LIU Ming "2, LI Zhong-pei "’

(1 State Key Laboratory of Soil and Sustainable Agriculture(Institute of Soil Science, Chinese Academy of Sciences), Nanjing
210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The nutrient content in soil surface water indicate the nutrient levels in soil and could be used to estimate
nutrient loss and its environmental effects. Study of the nutrient dynamics in soil surface water under fertilization provides
fundamental information for optiming fertilization practices. In order to investigate the responses of N and P in surface water of
paddy soils to different rates of swine manure application, a pot experiment was conducted by using double-rice amended with
eight rates of swine manure from 0—44.8 t/hm?, and nutrient contents were measured periodically. Results showed that the average
contents of total P, total N, ammonium N and organic N in surface water in early rice season ranged from 0.04—1.13, 3.17-12.97,
1.81-5.11 and 1.17-7.39 mg/L, respectively. The contents increased in late rice season and ranged from 0.13-7.98, 3.17-25.57,
1.21-10.41 and 1.87-15.35 mg/L, respectively, in which total P was prone to accumulate with a maximum increase of 6 folds
compared to the early rice season. The nutrient content correlated linearly (P<0.001) with the application rate, and increased
significantly when the application rate reached 11.2 t/hm” The nutrient content reached its peak in the first 4 d and 14 d after
manure application. Compared with chemical fertilizer, the amendment of swine manure resulted in the domination of organic
nitrogen, which can account for 66% of the total nutrient in surface water, and extended the intensive nutrient releasing period for
one week. The accumulation effect suggests that consecutive application of swine manure at high rate could result in the
saturation of the nutrient preserving capacity of soil, thus increasing the risk of nutrient loss. Therefore, attention should be paid
to the combined effects of both application rate and frequency.

Key words: Paddy soil; Swine manure; Application rate; Surface water; N and P contents



