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Abstract: The Yellow River irrigation district of Ningxia is an important agricultural area in North China, where the nitrate
leaching and water pollution have been an increasing problem in recent year. Water in a number of drainage ditches is of
Inferior quality, in which the main pollutants are nitrate and ammonium nitrogen. The concentration of ammonium is usually
20—30mg/L and can be much higher up to 70 mg/L in extreme cases, so that downstream water quality is severely
affected. The proportion of total nitrogen and ammonia nitrogen from field was up to 61%—66% and 76%—81%,

respectively. The concentration of nitrate nitrogen in about half of shallow groundwater was more than 10 mg/L. Content of
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soil organic matter, ranging from 9.2 to 14.5g/kg with the mean of 10.2 g/kg, was low; consequently it facilitates the loss
of soil nutrient nitrate nitrogen. In this study, we investigated the effect of swine manure application in management of
nitrate nitrogen leaching and improvement of soil organic matter in this area. The characters of nitrate nitrogen leaching in
paddy fields in the Yellow River irrigation district of Ningxia were explored in the condition of swine manure application.
The field experiment was conducted with 3 treatments; tradition fertilization without swine manure ( CK), tradition
fertilization with swine manure of 4500kg/hm”( T, ) and tradition fertilization with swine manure of 9000 kg/hm’(T,).
Nitrate nitrogen leaching rates were measured for 30, 60, 90 cm depth soil layer with a resin core absorption method. The
results are shown as follows: (1) The treatments with swine manure application reduced the nitrate nitrogen leaching loss at
60 and 90 cm depth soil layers in the paddy field during rice growth period. The decreases were 4.93% (60 cm) and
13.92% (90 cm) for T1 vs. CK and 7.48% (60 cm) and 13.77% (90 cm) for T2 vs. CK. (2) In comparisons of the
statistical significance of nitrogen leaching loss at the same soil layer between different treatments ( P<0.05) , the variations
among T,, T, and CK were not significant at 30 cm depth. In the soil samples from 60 c¢m depth, T, and CK were not
significantly different, while T, was significantly different from CK. Compared to CK, both T, and T, caused a significant
reduction in nitrogen loss at 90 ¢cm depth. Meanwhile, the difference between T, and T, were significant at 60 and 90 c¢cm
depth. Although the nitrate nitrogen leaching loss of T, and T, were higher than that of CK at 30 ¢cm depth, the difference
did not reach statistical significance among CK and T, and T,. (3) The nitrate nitrogen leaching loss was 13.61—17.77 kg/
hm’(pure nitrogen) in different soil layers during rice growth period. The major loss accounting for 61.62%—72.84% of the
whole growth period occurred during the time from rice transplantation to tillering, corresponding to the season from middle
May to end of June, and the loss was obviously alleviated at the late stage of rice growth. (4) The rice yield in T, and T,
was increased by 15.86% and 12.85% , respectively. Taken together, our study suggests that swine manure application is
effective to prevent nitrate nitrogen leaching loss in the Yellow River irrigation district of Ningxia and beneficial to rice

production as well.

Key Words: the Yellow River irrigation district of Ningxia; swine manure application; nitrate nitrogen; leaching;
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Fig.1 The improved device figure of the resin-core
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Fig.2 The total leaching losses of nitrate nitrogen in the rice

growth period
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Table 1 The percentage of nitrate nitrogen leaching losses in different period

H 19 CK T, T,

Date 30cm 60cm 90cm 30cm 60cm 90cm 30cm 60cm 90cm
05-16 12.27 7.81 6.48 8.56 12.26 11.09 9.17 12.52 12.95
05-30 22.37 19.59 20.24 18.64 21.17 15.62 19.62 18.83 18.73
06-12 24.06 25.41 24.55 29.61 2291 22.68 26.32 18.90 21.38
06-26 14.14 17.40 19.23 13.48 10.44 12.23 17.89 14.30 13.91
07-25 11.66 12.85 13.88 13.91 13.24 18.32 9.92 13.16 12.25
08-23 8.88 10.35 9.38 8.80 13.02 13.69 10.24 14.70 13.82
09-25 6.63 6.57 6.24 7.00 6.97 6.36 6.82 7.58 6.96

T, < H R A 244 it 4500kg/hm2Tradili0n fertilization with swine manure of 45()()kg/hm2 3T, HFI T AR 45 44 R i 9000 kg/hm2 Tradition

fertilization with swine manure of 4500kg/hm>

http ; //www.ecologica.cn



4576 VST

34 4

e AN ] = J2 45 b L 1 A 245 A 2 i A8 AR 0
UL 3, 7E 30em 1J2 , A4S RIGAE T BLTE 43 BE AT )
(6 H12 H);T, . T, kK& =T CK(P>0.05, F
A s o B2 (5 A 30 H) CK Ak 20
T T, T, 4 BERI BT AR ER I (6 A 12 H
#8123 H)MARMEEE T, T, M T CK; AFE
WA, 3 AN b B E R 2 TR, ]
PIA AT 15d(5 A 30 H Z A7) 5 28 6 s 0 Al 25 &
WK EZH TVEA, iR (6 H12 HE8 H 23 H)
R TRk R, S (8 A 23 ALUE) Rk EMEH,
XFIGA Rt — 22090, 78 60em T2, i AN
K E 6 H 12 H, 5 30em +ERI—E;
WHEZWY, CK.T, T, kK EEE B EES; 7
BEWI(6 H 12 226 H) ,CK MkER R T T,.T,;T,
16 H 26 Hfk G EE T T 40, HEHET T, , sk
T, A R A T T, T R B sk (7 A
25 HE9 H 25 H)T,.T,5 CK ik kim LR, 7

Leaching losses at 30cm depth

30cmt: ZAbik s &/ (kg/hm?)

Leaching losses at 90cm depth

90cm +: 2 4b kS &/ (kg/hm?)

05-16 05-30 06-12 06-26 07-25 08-23 09-25
H # Date

90cm 2  MAAM A mIEH A6 H 12 H, 5
30cm il 60cm +ZFM—E, CK WK ERT T, .
T, H5 T A REER (S T, 888 E2E55;0
HBI(5 A 16 H)T, T, KT CK; & #¥I(5 H30 H)
CK KT T,.T,,/H T,5 CK RikF| g 2% 5,/ EEl
(6 H26 H)T,.T,5 CK 58| W F2 5T, . T, KM
RES TR (7 A 25 H) T, BT CK
HT HCKES T BAREER ERY (8 H 23
H), T, T,HE&ET CK, T, T, %A BELR %
M9 H25 H)T,.T,5 CK k3B EER, L
F AR T, S T, SRR B2
PRAE Sy BERT I S ¥ A T KT T, R R A
ARE R EAVUEEE TEMH, Lk,
TS AW a2 5 H 30 HE6 A 26 H,ZHE
T,.T,5 CK b, 30em + JZ Wk 2k =4 K, 60cm Fl
90cm - JZ kR fE /)N, F WG 2E AR AR S AL,
WD

CE 45
<3 40
on
ZE 35
2% 30
KE 25
£2 20
KHE 15
IK oo
+H g 1.0
£5 05 .
S8
- 05-16 05-30 06-12 0626 07-25 08-23 09-25
H A Date
—a— T1
—a— T2

3 FRTEFHEERKKENFEEN

Fig.3 The variation of the nitrate nitrogen leaching loss in the different soil layer
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Fig.4 The variation of the average daily nitrate nitrogen leaching losses in the different soil layer
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Table 2 The characters of the rice yield
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Treatment Ratio of grain to straw 1000-grain weight Yield Yield increase
CK 1.58a 12.85b 7470a
T, 1.53a 11.24a 8655b 15.86
T, 1.60a 10.85a 8430b 12.85
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