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58.2 mg/kg (T2) 75% +25% (T3) 50%
( N 17.5 g/lkg P,Os68.7 glkg K,0 +50% (T4) 50% (T5) 6 3
15.6 g/kg N 16.0 g’kg P,0559.5 glkg K,0 20.0 m*
14.4 g/kg) (N 464 g/kg)
( P,05120 g/kg) (K0 600 g/kg) 2013 5 30
F 498 13cm  28.5cm 2
1.2 2013 10 28
2013 5
(TO) (T1) 100% 1
1 KWK R (kg/hm®)
Table 1  Fertilization treatments in experiment
N P,Os K,O N P,0Os K,O
(TO) - - - - - - - -
(T1) - 75 75 - - 90 90 -
100% (T2) 180 75 75 - 180 90 90 -
75% 25% (T3) 135 - 35 2570 135 - 49.5 2817
50% 50% (T4) 90 - - 5140 90 - 9 5633
100% (T5) - - - 10 279 - - - 11 267
1.3 R2 RBEBAARMKEURRELREE. BRUESR
FNIERL AR 1E S A AT RZ 0D
Table 2  Effects of pig manure replacing nitrogen fertilizer on soil
(0 ~20 cm) 5 total nitrogen, total hydrolysable nitrogen and non-hydrolysable
nitrogen in rice harvest stage
(mg/kg) (mg/kg) (mg/kg)
Bremner [ TO 874 +25 ab 564+50a 1438+25a
6 mol/L HC1 120°C 12 h Tl 867+47b 660+ 149 a 1527+1% a
T2 990 + 76 ab 560 £105a 1550+ 159a
T3 944 £ 55 ab 647 127 a 1591+120a
1.4 T4 1024+38a 644+ 102 a 1668+ 117 a
TS 997 + 76 ab 760 +44 a 1757+42a
Microsoft Excel 2007
(P<0.05)
SPSS19.0
5 Tl T3 T4
2.1
2.1.1 2
UST3 T4 TS T2
867 ~ 1 024 mg/kg 2.6% 7.6% 13.4%
56.8% ~ 61.4% 560 ~ Tl T2 T3
760 mg/kg 36.1% ~ 43.3% TI T4 TS TO
T4 T2 T3
61.4% T4 T4 TS
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3.4% 0.7% T3
T4 TS5 T2 906 ~
1 137 mgkg 56.9% ~ 64.0%
587 ~ 693 mg/kg 36% ~
T4 TS5 431% T2 T3 T4 TS5
64% 59.4% 61.5% 56.9%
T4 2.6%
2.1.2 3 2.2
T2 T3 T4 TS 221
T2 T3 T4 TS5 TO 1ol 4
249% 113% 5.8% 0%
TO 9% 18% 22% 17.5%
TO 11.3% 6.8% -2.1%
0.2%
T2 428 ~ 511 mg/kg
25.8% ~ 33% Tl TO
%3 BEBREETIEUHRALESE. BRIELE 2
AR R M S E A0 T3 T4 T5
Table 3  Effects of pig manure replacing nitrogen fertilizer on soil
total nitrogen, total hydrolysable nitrogen and non-hydrolysable
nitrogen in wheat harvest stage 19.8% ~ 23.5% 314 ~
367 mg/kg
(mg/kg) (mg/kg) (mg/kg)
TO 910+ 34 a 587+70a 1497+81a
Tl 906 £70 a 687 +81a 1593+75a
T2 1137+145a 640 £ 106 a 1777£210a
T3 1013+49a 693 £ 129 a 1706 +81a T3 T4
T4 963+ 131a 602+30a 1565+ 127 a 50%
T5 910+ 105 a 690 + 53 a 1600£129 a
x4 BEBREBRAKENAHLIRANAEASHSEURS T
Table 4 Contents and fractions of soil organic nitrogen after pig manure replacing nitrogen fertilizer in rice harvest stage
(mg/kg) (%) (mg/kg) (%) (mg/kg) (%) (mg/kg) (%) (mg/kg) (%)
TO 429 a 29.9 337 a 23.5 48 a 34 60 c 4.2 564 a 393
T1 428 a 28.0 327 a 21.4 60 a 4.1 52¢ 34 660 a 433
T2 511a 33.0 340 a 22.0 52a 3.4 83 be 5.7 560 a 36.2
T3 448 a 27.2 314 a 19.8 56a 3.6 126 ab 8.0 647 a 41.7
T4 464 a 27.9 357 a 21.4 58a 3.5 140 a 8.8 644 a 38.6
TS 453 a 25.8 367 a 20.9 48 a 2.8 129 ab 7.4 760 a 433
2.2.2 5

417 ~ 594 mg/kg 25% ~ 33.4%
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x5 BEBKARBENERFALEANRASIHNZIEURS S

Table 5 Contents and fractions of soil organic nitrogen after pig manure replacing nitrogen fertilizer in wheat harvest stage

(mg/kg) (%) (mg/kg) (%) (mg/kg) (%) (mg/kg) (%) (mgkg) (%)
TO 444 ab 29.7 350a 23.4 46 a 3.2 60 b 4.1 587 a 39.2
Tl 450 ab 28.2 344 a 21.6 67 a 4.2 55b 3.4 687 a 43.1
T2 594 a 334 390 a 22.0 57 a 32 100 ab 5.7 640 a 36.1
T3 480 ab 28.2 337a 19.8 60 a 3.6 136 a 9.1 693 a 39.7
T4 437 ab 28.0 340 a 21.8 54 a 3.7 135a 8.8 602 a 40.4
T5 417 b 26.0 331a 20.8 42 a 2.7 120 ab 7.5 690 a 43.0
T2

TO 3.2
Tl (1
T2 T3 T4 T5
T3 T4 TO Li @&
P<0.05
25% (241
25% 2]
[26]
T3 T4 TS
> >
25% > 4]
3 [27]
3.1
[20] [21]
4

1) 50%

[22]
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Effects of Pig Manure Replacing Nitrogen Fertilizer on Soil Organic
Nitrogen Components Under Rice-Wheat Rotation

LI Meng', WANG Changquan'", LI Bing', YANG Juan', LI Xixi', YOU Laiyong'?, LI Yiding'

(1 College of Resources, Sichuan Agricultural University, Chengdu 611130, China; 2 Zigong Land Resources Bureau, Zigong,
Sichuan 643000, China)

Abstract: The reasonable level of organic fertilizer is important for the protection of soil fertility and grain production.
Therefore, a field experiment was conducted to study the effects of pig manure replacing nitrogen fertilizer on soil organic
nitrogen components under rice-wheat rotation, six treatments were designed which included no fertilization (T0O), no nitrogen
(T1), single application of chemical fertilizer (T2), 25% pig manure nitrogen and 75% chemical fertilizer nitrogen(T3), 50% pig
manure nitrogen and 50% chemical fertilizer nitrogen (T4), 100% pig manure nitrogen (T5). The results showed that pig manure
replacing nitrogen fertilizer increased total hydrolysable nitrogen, non-hydrolysable nitrogen and acid solution nitrogen of each
component content. Compared with TO, in rice season, the contents of soil total hydrolysable nitrogen, amino acid nitrogen and
hydrolysable unidentified nitrogen under T4 treatment increased by 17%, 8% and 133%, respectively; in wheat season, the
contents of soil total hydrolysable nitrogen, amino acid nitrogen and hydrolysable unidentified nitrogen under T3 treatment
increased by 11%, 8% and 127%, respectively, compared with TO treatment; however, the effects of each treatment were not
significant on the contents of ammonia nitrogen and amino sugar nitrogen both in rice season and wheat season. In general, in rice
season 50% pig manure replacing nitrogen fertilizer and in wheat season 25% pig manure replacing nitrogen fertilizer can
increase the contents of soil total hydrolysable nitrogen, amino acid nitrogen and hydrolysable unidentified nitrogen, thereby can
increase soil nitrogen supplying capacity.

Key words: Pig manure; Rice-wheat rotation; Soil organic nitrogen; Nitrogen component



