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Tabel Precipiation and rrigation in crop growth season at two experimental sites

+
Sites, year and crop Precipitation  Percentage to average Drought type of Trrigation Precipitation +
(' mm) (%) year (mm) Irrigation(mm)
1998/ 1999 135 101 150 285
1999 1A% 41 100 294
1999/ 2000 108 81 280 388
2000 37 78 70 467
1999 159 33 159
1999/ 2000 7 58 185 262
7 58 329 406
77 58 318 395
2000 365 76 81 446
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Fig 1 The dynamics of NO3- N in different soil layers during the winter wheat growth season
,20~ 40 em NOs;-N N 240 kg hm™ 2 , 20~ 40 cm
NO;-N N 360 kg hm~ 2 , 20~ 40 em NO;-N
0~ 60 em NO3-N ,60~ 100 em , 100~ 200 ecm
(2 , NOs-N 100~ 200 cm 1998/
1999 s NO3-N ( 1),NO3-N




4 : / NOs-N 541

100 em 100~ 200 em
NO;- N ,N 240 kg hm™? 100~ 200 em NO3- N 26% ;N 360 kg hm™ 2
31%
2 NO3-N
Table 2 The accumulation of NO3-N in different soil layers (kg hm™ 2)
0~ 100 em 100~ 200 em 200~ 300cm
Treatment 0~ 100 cm soil layer 100~ 200 em soil layer
Y ear and 200~ 300cm
crop - - soil layer
Before sowing After harvest Harvest soving Bdore soving After harvest Harvest sowing
Afier harvest
1997/ 1998 NO 177.5 18.7 - 158.8 53.5 47.3 - 6.2
N75 177.5 101.9 - 7.5 53.5 54.9 1.3
N1125 177.5 183.3 5.8 3.5 35.2 -18.3
N150 177.5 162. 1 - 15.3 53.5 59.7 6.1
1998/ 199 NO 56.9 15.4 - 41.5 71.9 17.5 -54.3
N120 56.9 84. 4 27. 4 71.9 39.8 -32.0
N240 56.9 114.6 57.6 71.9 134.9 63.0
N360 56.9 196.0 139.0 71.9 183.5 111.6
1999 NO 15.4 13.3 - 2.1 17.6 14.5 - 3.1 66.5
N120 84.4 823 - 2.1 3.8 48.6 8.8 75.1
N240 114.6 134.5 19.9 134.9 52.0 -82.9 79.4
N360 196.0 256.4 €. 4 183.6 75.2 - 108.4 57.6
1999/ 2000 NO 13.3 56 -7.7 14.5 32.0 17.5
N120 82.3 435 - 38.8 4.6 82.0 33.4
N240 134.5 250. 4 115.9 52.0 248.9 196.9
N360 256.4 329.7 73.3 75.2 245.1 169.9
2000 NO 5.6 20.9 15.3 2.0 23.3 - 8.7 41.3
N120 43.5 180. 6 137.1 .0 95.1 13.1 88.7
N240 250.4 408. 6 158.2 243.9 314.5 65.6 196.8
N360 329.7 569. 1 239.4 245. 1 298.4 53.3 275.8
) NO 36.1 320 -4.1 46.1 32.7 -13.4
1999 N110 36.1 57.1 21.0 46. 1 37.5 - 8.6
N360 36.1 107.9 71.8 46. 1 54.3 - 8.2
1999/ 2000 NO 32.0 26.5 -5.5 2.7 41.2 8.5
N78 57.1 86. 1 2.0 31.5 58.9 21.4
N300 107.9 369.9 262.0 4.3 65.7 11.4
2000 NO 26.5 820 5.5 41.2 102.2 61.0
N37 86.1 99.1 13.0 8.9 122.7 63.8
N300 369.9 459.5 8.6 65.7 274.3 208.6

1) 0~ 90cm 90~ 200cm
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Fig.2 The dynamics of NO3 -N in different soil layers during the summer maize growth season
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Table 3 The accumulation and movement of NO3- N in different growth season
NO5 -N
Year Nirogen rate Irrigation Accumuhtion and movement of NO3-N
and crop
1997/ 1998 N 0,75,112. 5, 75mm, NO3-N 0~ 60cm s
150 kg hm™ 2 75mm 100cm
1998/ 1999 N 75mm, NO;-N 100cm R
0, 120, 240,360 kg hm™ 2 T5mm 100~ 200cm s
1999 s 40mm, 100~ 200 cm NO3-
N 0, 60mm N ,200~ 300 cm s
120, 240, 360 kg hm~ > , 100~ 200 cm
NO3-N R
1999/ 2000 s NO3-N 0~ 100an
N 0, 120, 70mm s 100~ 200am
240, 360 kg hm™ 2 280mm ,
2000 s 70mm NO3-N 0~ 100an
N O, 100~ 200am , 200~
120, 240, 360 kg hm~ 2 300cm
NO3-N
1999 N NO3-N
0, 110, 300 kg hm~?2 0~ 30cm s 30~
60an NO3-N s
60cm
1999/ 2000 s 318mm NO3-N 30 ~
N 0, 78, 300 kg hm~ 2 60an, 60~ 90cm,
90an ,NO3-N
2000 s 8 1mm
N 0,37, 300 kg hm~? , NO3-N 90cm

, 90~ 200cm s
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Fig. 3 The digribution of NO3- N in 0~ 200 cm soll profile after crop harvest at Kexueyuan
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ACCUMULATION AND MOVEMENT OF NOs -N IN SOIL PROFILE IN
WINTER WHEAT- SUMMER MAIZE ROTATION SYSTEM

2 2

Ju Xiaotang"? Liu Xuejun™?  Zhang Fuir suo®
(1 Department ¢ Plant Nutrition, ChinaAgriculturd University, Bejing 10009, China)
(2 Laboratory o Terrestrial Ecological Process, Institute f Applied Fcology,

Chinese Academy o Saences, Shenyang 110015, China )

Summary

Accumulation and movement of NO3-N in soil profile in winter wheat/ summer maize rotation system

was studied in field experiments. The results showed tha nitrification completed in 7d afier urea was

applied into soil. High concentration of NH} -N only appeared in short period after fertilization and NHj -

N concentration in other times was 1~ 3 mg kg™ ! NHZ-N concentration in different soil layers was lower

than 4 mg kg™ ! generally. So the content of NH;-N culd not reflect soil available nitrogen level. NO; -

N in soil profile was significantly increased with nitrogen fertilizer rate increasing. NO3-N movement
mainly occurred in O~ 40 an with low nitrogen rae( N< 120 kg hm™2), but large amount of NO3-N

moved below 100 an even in winter wheat growth season with high nitrogen rate. The movement of NO3 -

N had a grea different between years. In drought year, the possibility of NO3 -N moving to deeper layer

was low even in summer maize growth season. Fxcept laige amount of gas loss ocaurred in 1999 summer

maize season ( extremely drought in this season), the loss nitragen fertilizer mainly accumulated in deeper

layer in other season, which was consistent in two sites.

Key words Winter wheat, Summer maize, Nitrogen fertilizer, NO3 -N, NH} -N



