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50% ° .
150 ~ 180 kg/hm’
o, 100 kg/hm’,
o ) 11
( - ) Yo
1
1.1
2011 10 2015 9 (37.8°N 114.7°E) —
. 50.1 m 12°C (7
) 28.9C (1 ) =7.5C. 500.5 mm 70%
6~9 o 0~20ecmpH 7.5 11.5
glkg 1. 1g/kg 5.9 mg/kg 14.3 mg/kg 17.1 mg/kg 134.3 mg/kgo
1.2
1 . . 3 4
mx5m 3 o 1 mo (MT)
N 10cm (FT) 20
cm . o (NO) . ( N 200) . ( N 300)
0. 200. 300 kg/hm*. 100 kg/hm’.
2011 2012
100 kg/hm* 2013 2014 3~4 cm
0 50 mm
. o 9 2011
275 kg/hm® 2012 ~2014 300 kg/hm’. 6 20
120 . “ 7 (N: P K/18: 22: 6) .
. 130, 159 43 kg/hm’ (N: 46%) 70 kg/hm?;
. . 150, 159 43 kg/hm’ (N: 46%)
150 kg/hm’ .
1.3
Im 6 4
. 80°C 24 h . .
10 80°C 24 h 105C 30 min  80°C
. 2015 6 9 3 20 em 1 0 ~ 100
cm . H,S0,H,0, o

NH,” =N NO; -N 12.0 ¢ 100 mL 0. 01 mol /L CaCl,
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1
1.
MT . 10cm
FT
2.
NO
200 kg/hm? N 200 ( )
300 kg/hm? N 300 ( )
3.
-R
+R (2011 2012 100 kg/
hm? 2013 2014 )
4. ( 100 kg/hm?)
5. 2011 ~2012 ( + ) ( kg/hm?)
MT N O +R 100
FTNO+R 100
MT N 200 +R 300 ( 100 kg/hm?)
MT N 200 - R 200
FT N 200 + R 300
FT N 200 -R 200
FT N 300 -R 300
1.4
= ( . ) - ( . )
1.5
Excel 2003 SPSS 19.0 o
2
2.1
2.1.1
1A 2015 6 ( FT N 300 - R) 0 ~100cm
NO; -N 221 kg/hm* 20 ~40cm NO; -N /
( MT N 200 + R\ FT N 200 + R) /
(MT N 200 -R. FT N 200 -R) 0 ~100cm NO; -N
NO; -N NO; -N o
1B NO; =N o
FT N 300 -R 0 ~20cm NO; -N MT N 200 + R
0 ~100cm NO, -N 0 ~40cm 40 ~
80cm 60 ~80cm NO; -N NO; -N
o MT N 200 +R NO; - N 0 ~40cm FT N200 +R NO; -
N 0 ~60cm 0 ~100cm NO; - N MT N 200 - R FT N 200 -R

NO; -N .
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2.1.2
2A FT N 300 - R 40 ~80cm NH," -N
. ( 2B) 0~
100cm NH," -N FT N 300 - R o
1 2015 6 (A) 2015 10 (B) 0~100 cm
2 2015 6 (A) 2015 10 (B) 0~100 cm
2.2
2011 10 2012 10
.2 (MTNO+R FTNO+R)
o 3
FTN300-R>FTN200+R>MTN200+R>FTN200-R>MTN?200-R. MT N200-R
2 2012 ~2015 —
( kg/hm?) ( kg/hm?) ( kg/hm?) ( kg/hm?) ( ke/hm?)
MT NO+R 0 212 177 48 300 48 191 162 —18¢
FTNO+R 0 220 182 47 300 47 192 173 -26¢
MT N 200 + R 600 263 433 115 300 115 259 234 236a
MT N 200 - R 600 0 389 116 300 116 220 210 81b
FT N 200 + R 600 269 413 105 300 105 254 243 260a
FT N 200 - R 600 0 364 103 300 103 216 206 114b

FT N 300 - R 900 0 438 121 300 121 244 237 281a
: (P <0.05)
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81 kg/hm’ FT N300 -R 281 kg/hm’ . FT N 200 -R 114
kg/hm’ FT N300 -R - MTN200+R FTN200+R FT N300 -R
2.3
4 — 3 ( ) NO; -N
3 0 ~100 cm . NO; -N
(R*=0.812 R*=0.802 P<0.05)., 3A 3B 100 kg/hm’
0 ~100cm 54 kg/hm* NO; -N 39. 6 kg/hm’.
3 0 ~100cm
2.4 ,
3 2012 ~2015 ke/h
3 2012 ~2013 FT N 300 - R e
2012 ~2013 2013 ~2014 2014 ~2015
MTN200+R FT'N200+R MT N200-R MTNO+R 3 748 +539b 3497 £412¢ 2 763 +155d
FTN200-RS5 FTNO+R 3843 £272b 4378 £529¢ 3221 1484
. 2013 ~2014 FT N 200 - R MT N 200 + R 5785 +367a 7 608 +348a 6 521 £499ab
MT N 200 - R 5 658 £228a 6 920 £176ab 5957 £112bc
MT N 200 + R, FT' N 200 + R FT N 200 + R 5521 £177a 7 461 £150a 6 489 +228ab
FT N 300 - R . 2014 ~ 2015 FT N 200 - R 5396 +45a 6 370 +548b 5 783 +265¢
FT N 300 _ R MT N 200 FT N300 -R 5909 +415a 7 172 +340ab 6 689 +£93a
. P <0.05
~R FTN200-R MT N200 +R FTN (£<0.05)
200 + R o 3 4 2013 ~2015 kg/hm2
2013 2014 2015
MT NO+R 6 104 £1078 5999 +456b 6 408 +£620b
FTNO+R 6 131 £659 5930 +861b 6 337 £393b
MT N 200 + R 7 521 £650 7 587 £235ab 8 382 £736a
. MT N 200 - R 7133 £75 6 780 +636ab 7 239 +492ab
FT N 200 + R 6 907 +£394 8 188 +181a 7 961 £517ab
2.5 FT N 200 - R 6 696 +319 7 168 +981ab 7 232 +772ab
N 100 kg/hmz . FTN300-R 7 023 +106 7 876 +468ab 8 146 +661a
2013 ~2015 3 (P <0.05)
MT N O +
R FINO+R . 2A.  3A
FT N300 -R
MT N 200 + R. FT N 200 +R. MT N200 -R  FT N200-R
100 kg/hm’ FT N200 +R  MT N 200 + R 2014 .

2015
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EFFECTS OF REDUCING NITROGEN APPLICATION AND REPLACING
PART OF NITROGEN FERTILIZER BY CROP RESIDUE ON NITROGEN
LEACHING IN WINTER WHEAT - SUMMER CORN SYSTEM

Yang Xiaomei' Yin Changbin'* Li Guichun’ Chien Hsiaoping’ Nagumo Fujio’
(1. Institute of Agricultural Resources and Regional Planning Chinese Academy of Agricultural Sciences Beijing 100081 China;
2. Institute of Environment and Sustainable Development in Agriculture Chinese Academy of Agricultural Sciences Beijing 100081 China;

3. Japan International Research Center for Agricultural Sciences Tsukuba 305 —8686 Japan)

Abstract There is a growing concern about excessive nitrogen and excessive level of nitrate in groundwater in Chi—
na. A four — year study in Xushui Hebei China was conducted in a winter wheat and summer corn cropping sys—
tem to compare the effects of soil tillage ( minimum tillage without ploughing full tillage) application of cornstalk
residue (none — R turning back +R) and three N rates (0 200 and 300 kg N /hm’as mineral nitrogen) applied
to winter wheat on the yield of wheat and subsequent corn the N balance and the inorganic N accumulation and
then to investigate the possibility of the residue replacing some rate of mineral N in case of N leaching . Moreover
the same rate of mineral N (100 kg/hm®) was applied to all plots for the corn. The results showed that the soil ni—
trate nitrogen accumulation (221 kg/hm?®) in full tillage with 300 kg N /hm*( FT N300 - R) after wheat harvest
was significantly higher than that in the other treatments the excess nitrogen may increase the risk of nitrogen leac—
hing. The three — year nitrogen balance value in the millage tillage or full tillage with 200 kg N /hm® and residue
turning back ( MT N200 +R FT N200 +R) were not significant. Furthermore there was significantly positive re—
lationship between nitrogen balance value and nitrate nitrogen accumulated in 0 — 100cm soil profile itmeant the
greater the N balance value the more the amount of nitrate nitrogen accumulated. In addition the yields of wheat
and corn in MT N200 + R and FT N200 + R were not significantly different with those in FT N300 - R. It indicat—
edthat using residue nitrogen as part of mineral nitrogen in the treatment of reducing the rate of nitrogen (200 kg N
/hm*) could not only maintain the crop yield and reduce N balance value but also significantly reduce nitrate ni—
trogen accumulation after wheat harvest and hence reduce the risk of N leaching.

Keywords  winter wheat; summer corn; nitrogen balance; nitrate nitrogen accumulation; yield; N leaching risk



