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Abstract: [ Objectives ] Excessive fertilization, lower nitrogen use efficiency, high nitrogen residual and higher
nitrate content are common in facility vegetables cucumber in Beijing suburbs. The objective of this study was to
research the reasonable nitrogen application rate for higher yield, better quality of vegetable, lower residual
nitrogen in soil and much better environmental benefits. [ Methods ] Field plot trail was adopted in this
experiment and cucumber cultivar Jinpei 98 was used as test material. Five different N levels were set up: 0, 120,
240, 360, 480 kg/hm®. The cucumber yield, quality, nitrogen residue, economic benefits and the nitrogen balance
under different N applications were investigated. [ Results ] Compared with no N application treatment, the
cucumber yield in all the other treatments were significantly improved with the highest yield at N rate of 360
kg/hm®. The nitrogen residual amount was increased with the increasing of nitrogen application rate. The nitrate

contents in cucumber were also increased, and exceeded the nitrate critical level at N rate of 480 kg/hm”. The

FsHE]: 2015-11-23 EZHE: 2016-01-29

SR : VA AESHERPTE (2015 45 ) 5 EEREYEFRUIFN IPNI P EIE (2015 45 ) %88,

EE BT #RE (1990—) , ¢, WHAERERTA, WEsed, FENBERYEFRSHESHEEDIT . E-mail: dpan528@sina.com
* A (EVEE E-mail: tkzhao@126.com


http://dx.doi.org/10.11674/zwyf.15469

6 4 I, S HURRBOI R it i Az k5 1629

content of soluble sugar increased first and then decreased with the increasing of N application rate and the
content of soluble sugar was the highest at 360 kg/hm”. The nitrogen content of cucumber increased with the
increasing of N application. Compared with no N treatment, the nitrogen content of cucumber in treatments with
N 240, 360 and 480 kg/hm® was significantly increased (P < 0.05), but the nitrogen content of treatment with N
480 kg/hm” was lower than the treatment with N 360 kg/hm”. The application of nitrogen fertilizer had no
significant effect on phosphorus, potassium content (P > 0.05). Under different nitrogen application conditions,
the nitrogen utilization efficiency was between 4.9%-24.9% and the nitrogen retention rate was between
24.5%-58.0%. Nitrogen utilization efficiency was the highest, residual rate was the lowest when the nitrogen
application rate was 240 kg/hm’. The loss of nitrogen was increased with the increasing of nitrogen application,
the loss of nitrogen in the treatment with N 360 kg/hm” was lower than treatment with N 240 kg/hm”.

[ Conclusion ] Comprehensive consideration of the relationship between soil environment effect and yield under
the tested soil condition, the recommended N application rate was 341.7 kg/hm’, and the maximum yield was 78.4
t/hm’. To obtain the best economic benefits, the nitrogen application rate was 329.6 kg/hm”.

Key words: greenhouse cucumber; nitrogen fertilizer rate; yield; quality; net benefit
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Fig.1 Cucumber yield under different N application rates
[iE (Note) : FE FAFFRACKRLBEALL 5% K225 B3
Different letters above the bars indicate significant difference among
treatments at 5% level.]
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Fig. 2 Nitrate content and soluble sugar content of cucumber under different N application rates

[iE (Note) : A FRFEFHRHCRAHLRILE 5% /K225 B 3 Different letters above the bars indicate
significant difference among treatments at 5% level.]
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Table 1 Cucumber nutrient content under different
N treatments

JheL] i N rate N P K
Treatment (kg/hm?) (%) (%) (%)
N, 0 333¢c 120 a 6.10 a
Ny 120 3.58 be 1.24a 5.87a
Naw 240 385a 1.19a 6.10a
N 360 3.89a 1.19a 570 a
Nugo 480 385a 1.20a 5.60 a

IE (Note) : FIFIECTFEA R F-ERFRAEAL BRI 5% /K225
I3 Values followed by different letters in a column mean significant

difference among treatments at 5% level.
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Table 2 Nitrogen uptake and residue under different N treatments
g p
¥ IR (kg/hm?) b FR AR (kg/hm®) Hy FERACHL A SR B (kg/hm®) REMHE (%)  AREEE (%)
Treatment N rate Aboveground uptake Underground N residue N efficiency N residual rate
N, 0 182.95 213.16
Nix 120 191.89 257.38 7.46 36.84
Nawo 240 241.48 272.07 24.39 24.54
Nigo 360 246.80 383.89 19.92 47.42
Nuso 480 229.00 491.65 9.59 58.02
82 1 a it Yied 7 600 T, BHEZHAEICTE, TR ARL, i
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80 £ JE A
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R =0.9842 & N 347.5 kg/hm? I, B s A 78.5 t/hm?,
4 1 100 Ha Py B N =N V4 NI =N
" K L5575 JB - SERREE ) UMI ™ o, AT LAAS HY 2 i A
68 L L L L 0 > 2 [y i [ E=N=] > 2
0 100 200 300 400 500 N 341.7 kg/hm? B, F R G EHRAH 359.6 mg/hm

Jiti % N application(kg/hm?)

3 FEEKETRRZBENANCEN
TR R LR
Fig. 3 Quadratic curve of N retention and cucumber yield
under different N treatments
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Table 3 Soil nitrogen balance under different N treatments

i A N input (kg/hm?)

vt N output (kg/hm?)

b
Trijim R L if 4 AL URZLITk ek BIER RAR
Fertilizer Initial soil Org. mineralization Plant uptake Soil residual Ammonia volatilization N loss
Ny 120 169.75 226.36 191.89 257.38 7.77 59.07
N.y 240 169.75 226.36 241.48 272.07 11.35 111.21
N 360 169.75 226.36 246.80 383.89 14.92 110.50
Nago 480 169.75 226.36 229.00 491.65 18.50 136.96
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Table 4 Economic benefits under different N treatments
fbsm it A SR N AR i A B HRA EiEn Rk
Treat ) ; N rate Total revenue Fertilizer Seedling Management Net benefits Increment
reatmen
(kg/hm?) (yuan/hm?) (yuan/hm?) (yuan/hm?) (yuan/hm?) (yuan/hm®) (%)
N, 0 134600 11166.7 20000 3816 99600
Nz 120 143600 11688.4 20000 3816 108000 8.48
Ny 240 145600 12210.2 20000 3816 109500 9.96
Nigo 360 153400 12731.9 20000 3816 116800 17.25
Niso 480 146400 13253.6 20000 3816 109300 9.74
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