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Abstract The application of large amounts of fertilizers, a conventional practice for the production of vegetable, generally lead to substantial
accumulation of soil nutrients within a relatively short period of time. Fifteen "N-labeled micro—plot field experiments were carried out to in—
vestigate the utilization and loss of chemical nitrogen fertilizer in soil-vegetable systems in Jiaxing, Zhejiang Province and Kunming, Yunnan
Province. The results showed that nitrogen use efficiency of lettuce Lactuca sativa , celery Apium graveolens L. and leaf lettuce Lactuca
sativa grown in the greenhouse in the same season were 8.32%~14.52%, 6.34%~13.85% and 11.34%. For the same kind of vegetables
grown in the same soil, the nitrogen fertilizer use efficiency decreased with increasing cultivation time. There was little difference in ratio of
nitrogen uptake of fertilizer and soils. After the current vegetable harvest, "N abundance and nitrogen residue of 0~20 cm soil were signifi—
cantly higher than that of deeper soil. 18.98%~24.3% of nitrogen was lost from soil-lettuce system. 11.7%~18.9% of nitrogen was lost from
soil—celery system. 16.0% of nitrogen was lost from soil-leaf lettuce system.
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Table 1 The basic chemical properties of experiments soil 0~20 ¢m
pH/H,0 /g kg /g kg /mg kg’ /mg-kg" /mg kg /mg kg
Sa 1 5.07 34.0 2.30 143 21.3 204 365
2 4.72 36.2 231 186 22.0 164 348
3 5.23 23.2 1.76 159 14.6 145 241
4 5.70 53.7 2.88 44.2 13.1 15.7 76.7
10 a 5 4.53 43.9 3.09 285 71.6 213 213
6 4.38 26.8 1.67 56.7 3.87 134 109
7 5.05 20.0 1.31 439 3.34 171 123
Sa 8 7.63 25.3 1.96 342 1.86 28.8 69.0
9 6.71 26.8 2.05 32.5 0.00 38.9 80.5
10 7.55 32.8 2.12 99.4 6.64 35.0 144
10 a 11 6.19 41.0 2.61 246 8.19 110 662
12 6.59 30.8 2.24 183 39.3 38.1 165
13 6.56 30.6 2.76 155 11.7 38.9 137
14 7.03 24.7 1.60 141 5.03 143 106
15 5.00 233 1.59 297 13.3 114 91.2
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Table 2 The amount of nutrients in the experiment at different sites
N/kg+hm™ P,0s/kg*hm™ K,0/kg+hm™
Sa 1 2005-10-17 2005-12-26 375 225 225
2 2005-10-10 2005-12-26 375 225 225
3 2005-10-16 2006-1-10 375 225 225
4 2005-10-16 2005-12-28 375 225 225
10 a 5 2005-10-13 2006-1-9 375 225 225
6 2005-10-16 2006-1-8 375 225 225
7 2005-10-16 2006-1-8 375 225 225
S5a 8 2005-10-26 2006-3-10 450 150 375
9 2005-10-26 2006-3-10 450 150 375
10 2005-10-26 2006-3-10 450 150 375
10 a 11 2005-10-26 2006-3-10 450 150 375
12 2005-10-26 2006-3-10 450 150 375
13 2005-10-26 2006-3-10 450 150 375
14 2005-10-26 2006-1-17 300 150 225
15 2005-10-26 2006-1-17 300 150 225
13 _ "N %100
13.1 N
0~20 em 2 Ndff kg-hm™ =
kg-hm™ xNdff %
5N 4 0~20.20~ 3 %
40 .40~60 cm  60~80 cm _ Noff kg-hm™ 0
kg-hm
\ EN 4 Ndff %
N ° EN
132 = BN x100
2] s\
2 5% > % =N %
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2 kg'hm‘iz x100
3 15N 6 Ndff kg‘th
. MAT-251 = Ndff % x kg-hm™
3 7 Nitrogen derived from soil
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Table 3 The fate of N fertilizer in soil-vegetable system
0~80 cm
g kg hm” % kg-hm? 1% kg hm? 1%
S5a 4 107be 14.5a 249ab 66.5a 71.2ab 19.0ab
10 a 3 75.2¢ 8.32bc 184b 49.2a 159a 42.5a
Sa 3 199a 13.9ab 335a 74.5a 52.7ab 11.7b
10 a 3 131b 6.34¢ 334a 74.7a 85.4ab 18.9ab
2 75.3¢ 11.3abe 218h 72.7a 47.9ab 16.0ab
5% °
4 N %
Table 4 N abundance in different soil depths
n=7 n=8
fem S5a n=4 10 a n=3 S5a n=3 10 a n=3 10 a n=2
0~20 0.653a 0.622a 0.639a 0.781a 0.762a 0.742a 0.761a
20~40 0.444b 0.414b 0.429b 0.625b 0.580b 0.491b 0.565b
40~60 0.438b 0.409h 0.423h 0.467¢ 0.518be 0.462h 0.482¢
60~80 0.410b 0.396b 0.403b 0.405¢ 0.431c 0.421h 0.419¢
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Table 5 Residual "N amount in different soil depths at two sites kg*hm™
/em = =
S5a  n=4  10a =3 5a  n=3 10a =3 10a  n=2
0~80 249 184 222 335 378 218 314
0~20 164a 130a 150a 194a 180a 114a 167a
20~40 46.3b 26.0b 37.6b 98.1b 105h 64.2h 90.4b
40~60 25.6b 19.2b 22.9b 31.9¢ 74.8hc 21.3¢ 41.1c
60~80 13.1b 9.17b 11.4b 11.4¢ 18.8¢ 19.0¢ 15.7¢
6
Table 6 Ratios of N uptake from fertilizer and soil to total vegetable N uptake
[site /vegetable In 1% /kg-hm™ 1% /kg-hm™
Sa 4 51.3a 54.5ab 48.7¢ 52.6¢
10 a 3 42.6ab 31.2¢ 57.4be 44.0c
5a 3 31.4be 62.3a 68.6ab 136a
10 a 3 21.9¢ 28.5¢ 78.1a 102b
2 44.4ab 34.0bc 55.6bc 41.3¢
S5a o 6
10 a 6.34%~13.9% 2
o 10 a 11.34%. (o)
50%
4.30%~15.1% o
7 8
o 0~80 cm -
11.7%~42.5%. Jackson "
o Insaf 1
4 Halitligil 3 o 2o
400 kg-hm™ 1 000 kg-hm™
50% [9] [21] o [22]
R -
N 5 [23]
o 450 kg
o te) hm™ 41.7 kg-hm™,
18.8%~27.8% =
°
37.5% 7
8.3%~14.5% 4
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