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Nitrogen fertilizer effects on N recovery and residual soil NO; -N for greenhouse-

grown tomato
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Abstract A greenhouse experiment for double-cropping tomato was carried out with drip irrigation in the Yellow River
irrigation area of Ningxia to determine the effects of N fertilizer rate on tomato yield apparent N recovery and soil NO, -N
accumulation and to analyze N balance in the tomato crop-soil system. Both yields fruits + stems and the aboveground N
uptake increased significantly 204 —232.6 kg/hm’® with N application for autumn-winter tomato in 2004 but only the
treatment at N,,, showed higher fruit yields 120 kg/hm’ for winter-spring tomato in 2005 as compared with the control
treatment 106 kg/hm’ . The apparent N recovery by tomato plants decreased 3.3% —10.9%  with increasing N rate
for both seasons. The residual NO, -N in the topsoil 0 —30 ¢cm was high 200 — 650 kg/hm’ after autumn-winter
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tomato harvest in 2004 especially increased with increasing N rate. The NO, -N in the top 30 c¢m layer tended to move

downward to the above 90 cm layer 250 —380 kg/hm’ after winter-spring tomato harvest in 2005. The fertilizer N rates

for getting high tomato fruit yield and N recovery but low residual soil NO, -N should be optimized at a range of 100 —200

kg N/hm’for the autumn-winter tomato and 200 —400 kg N/hm’ for the winter-spring tomato respectively.

Key Words drip irrigation tomato apparent N recovery NO, -N accumulation
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4mx6.5m=26m’ 3
1 2004 ~2005
Table 1 Time and amount of N fertilizer for basal and topdressing fertilizer in 2004 and 2005 tomato experiments
- N kg/hm’
Basal N Time and amount of topdressing month-day kg/hm? Total topdressing

Tereatment N kg/hm® 2

09-21 10-04 10-10 10-15 11-05 11-19 N kg/hm*
2004
Autumn-winter tomato 2004
Ny, + OM 0 0 0 0 0 0 0 0
N, +OM 40 60 60 60 60 60 60 360
N, + OM 80 120 120 120 120 120 120 720
N; + OM 120 180 180 180 180 180 180 1080

- N kg/hm?
Basal N Time and amount of topdressing month-day kg/hm? Total topdressing

Tereatment N kg/hm? 2

03-08 03-23 04-01 04-12 04-20 05-02 N kg/hm
2005
Winter-Spring tomato 2005
0.5N, 20 30 30 30 30 30 30 180
N, 40 60 60 60 60 60 60 360
1.5N, 60 90 90 90 90 90 90 540
N, 80 120 120 120 120 120 120 720

The dry content of organic manure N 1.28% P,051.62% K,0 2.42%
1.2
1.2.1
Nmin 0 ~30cm 30 ~60cm

60 ~90cm 90 ~120cm 120 ~ 150c¢m 150 ~ 180cm

0 ~30cm

0~30cm 30 ~60 cm 60 ~90 cm 90 ~

120 em 120 ~150 em 150 ~ 180 em 0 ~180 cm 3~5
Nmin NH,-N  NO, -N 0. ImolL. CaC1, TRAACS2000
- H,S0,-H,0,
0 ~180 em NH,-N  NO; -N [\
0.5 mm
8
0.5 mm
H,S0,-H,0, N
1 - 20C
TRAACS2000
2004 2005 222.4 266.5mm
1
1.2.2
% = / x 100
N,. kg/hm’ = cm X g/em’ x N, mg/kg /10
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Fig. 1 Drip irrigation amount during tomato growing stage
2004 2005 Left and right figures represented for autumn-winter season tomato in 2004 and

winter-spring season tomato in 2005 respectively. the same below

= + + - +
3
Excel  DPS
2.1
2 N, + OM
CK  27.4% N, + OM
1.9% 19.9% ~29.6% N, +OM N, +OM N,
+OM CK 1
N, + OM 232.6 kg/hm’ 2
2 2004
Table 2 The yield total N uptake and apparent N recovery of autumn-winter season tomato in 2004
Treatment Fruit yield t/hm? Stem and leaf yield t/hm*  Total N uptake kg/hm? N use efficiency %
CK 97.28 b 1.21d 138.1b
oM 98.51 b 2.07 ¢ 169.4 b
N, + OM 123.95 a 2.69 ab 232.6 a
N, + OM 116.65 a 2.30 be 204.0 a 16.5
N, + OM 126.12 a 2.86 a 225.5a 10.9
N; + OM 125.83 a 2.90 a 213.7 a 6.3
5% The values in the same line without same letter show significant difference at 5% level the
same below
2005
3 CK
CK  7.5% 0.5N,
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Table 3 The yield total N uptake and apparent N recovery of winter-spring season tomato in 2005

251

Treatment Fruit yield t/hm? Stem and leaf yield t/hm?>  Total N uptake kg/hm? N use efficiency %
CK 106 b 2.85 a 187 b
oM 114 ab 3.32 a 216 ab
0.5N, 120 a 3.64 a 251 a 32.0
N, 109 ab 3.43 a 222 ab 8.8
1.5N, 117 ab 2.58 a 207 ab 3.3
N, 105 b 2.48 a 180 b -0.9
2.2
- 2004
2005 - 4 5
0~60 cm
4 2004 0 ~60 cm
Table 4 Effect of N rate on N balance of autumn-winter season tomato in 2004
Treatment
Ttem CK oM N, + OM N, +OM N, + OM N; + OM
A Nitrogen input kg/hm?
1 Nitrogen fertilizer ratio 0 230.4 230.4 630.4 1030. 4 1430.4
2 Ninin Nuin before sowing 69.6 69.6 69.6 69.6 69.6 69.6
3 Net mineralization 283.9 283.9 283.9 283.9 283.9 283.9
4 Trrigation 78.2 78.2 78.2 78.2 78.2 78.2
Total input 1 + 2 + 3 + 4 431.7 662. 1 662. 1 1062. 1 1462. 1 1862. 1
B Nitrogen output kg/hm?
5 Fruit uptake 110.1 122.3 168. 4 149.6 153. 4 134.9
6 Stems uptake 28.0 47.1 64.1 54.5 72.1 78.8
7 Npin Reside N,;, 293.6 454, 1 291.2 954.7 633.9 792.6
8 Apparent losses 38.6 138.4 -96.7 602.7 855.8
Nitrogen Surplus 7 + 8 293.6 492.7 429.6 858.0 1236.6 1648. 4
4 283.9

kg/hm* 2004
353.5 kg/hm’

293.
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NO; -N ”
5 2005 0 ~60 cm
Table 5 Effect of N rate on N balance of winter-spring season tomato in 2005
Treatment
liem CK oM 0.5N, N, 1.5N, N,
A Nitrogen input kg/hm?
1 Nitrogen fertilizer ratio 0 0 200 400 600 800
2 Nyin Ny before sowing 293.6 454.1 291.2 954.7 633.9 792.6
3 Net mineralization -158.7 -158.7 -158.7 -158.7 -158.7 -158.7
4 Irrigation 97.7 97.7 97.7 97.7 97.7 97.7
Total input 1 + 2 + 3 + 4 232.6 393.1 430.2 1293.7 1172.9 1531.6
B Nitrogen output kg/hm?
5 Fruit uptake 119.1 141.2 163.8 140.5 142.0 112.3
6 Stems uptake 68.0 75.0 86.9 81.8 65.0 67.3
7 Nmin Reside N,;, 45.5 61.5 130.0 498.2 442.1 728.5
8 Apparent losses 115.4 49.5 573.2 523.8 623.5
Nitrogen Surplus 7 + 8 45.5 176.9 179.5 1071.4 965.9 1352
2004 2005
5
Nmiu
200 ~800 kg/hm’
15
187.1 ~249.7 kg/hm’ N
N 1 0.5N,
0 ~60 cm 130 kg/hm’
200 kg/hm’
2.3 NO; -N
2 2004 NO, -N 0 ~180 cm
NO; -N
7 11 0 ~30cm
NO; -N NO; -N 200 kg/hm’ 650 kg/hm’
8 2005 0 ~30 cm NO; -N
60 ~90cm NO; -N NO; -N
250 ~380 kg/hm®  0.5N, NO; -N 100 kg/hm’ NO; -N
NO; -N
5 6 1 NO; -N
-N ’ -N
NO; -N NO; -N NO; -N
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Fig.2 Effect of N rate on NO; -N accumulation with soil depth
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3.1 2004
19.9% ~29.6% 204 ~232.6 kg/hm’ 2005 106
kg/hm’ Nooo 120 kg/hm’
3.3% ~10.9%
3.2 2004 0~30 cm  NO, -N 200 ~ 650 kg/hm’
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3.3 NO; -N
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