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Summary

To produce Komatsuna (Brassica rapa L. var. pervidis BAILEY) with low nitrate content in hydro-
ponics, the effects of the use of urea as a partial substitute of NO:-N in media and low nitrogen concen-
tration in media on the foliar nitrate contents were examined.

1. The partial substitution of NOsN by urea (6.50 mM urea and 1.50 mM NOs-N) in a medium re-
duced the NO;-N content of the plant cultivated for 16 days after transplanting down to 77% of that of
the control (7.00 mM NOs-N and 1.00 mM NH;-N). Furthermore, the plants cultivated as above, trans-
planted in nitrogen-free solutions and grew for additional four days showed a reduced content of NO;-N
(22-28% of the control) and possessed a similar satisfactory appearance, though the final plant weight
was smaller than that of the control.

2. Foliar NOs-N content of the plant cultivated for 16 days after transplanting decreased down to
61% of the control by cultivating in a medium containing reduced total nitrogen (3.50 mM NO3-N and
0.50 mM NH:-N) and further decreased to 23% (6.17 mg/g dry weight) by the successive four days culti-
vation in a nitrogen-free medium containing trace elements only. It is noteworthy that the final dry
weight of the plant of this treatment was almost equal to that of the control.

These results suggest that Komatsuna with low nitrate content and good appearance can be produced
by the partial substitution of NO;-N by urea or by the use of relatively low nitrogen concentration media,
followed by cultivation in nitrogen-free media for several days.

Key words: Hydroponics, Vegetables with low nitrate content, Urea, Komatsuna (Brassica rapa L. var.
pervidis BAILEY)
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Table 1. Composition of the basal nutrient solution.

Elements  Conc (mgL.™) Reagents
N* 112.00 KNO;, Ca(NOs): - 4H0, NH:H.PO;
P 20.40 NHH,PO,, KH.PO,
K 156.60 KNO;, KCI1
Ca 80.50 Ca(NQy) - 4H:0, CaCl; - 2H.0
Mg 24.60 MgSO; * TH:0
Fe 2.00 EDTA-Fe(Ill)
B 0.50 H:BO;
Mn 0.50 MnCl, « 4H:0
Zn 0.05 ZnSO; - TH.0
Mo 0.05 (NH:):Mo:Ox - 4H:0
Cu 0.02 CuSQ0; * SH:O

* (NOx-N 98 mgL.™", NH-N 14 mgL™")
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Table 2 Effects of urea as a partial substitute of NOs-N on the top weight of Komatsuna.

16 days cultivation 20 days cultivation
. Dry Weight Dry Weight
Treatment (mM) (g Plant™) Treatment (g Plant ")
Nutrient solution (-N} 1.36a
- NO:-
Urea-N (6.50) + NOs-N (1.50) 1.02a Trace element |44 2
Control {NOs-N (7.00) + NH:-N (1.00)} 1.22b 1/2 strength of E - S™ 1.96 b

Data shown are the means of four plants. In a column, the symbols followed by same letter (s) in the same plant
age are not different significantly at 5% level by the Tukey’s multiple range test. *'Enshi nutrient solutions.

Table 3 Effects of urea as a partial substitute of NO;-N on SPAD value (leaf color).

16 days cultivation 20 days cultivation
Treatment {mM) SPAD value Treatment SPAD value
. Nutrient solution (-N) 39.08a
Urea-N (6.50) + NO:-N (1.50) 3731a Trace element 40202
Control {NO;-N (7.00) + NH:-N (1.00)} 37.00a 1/2 strength of E - §*! 3743 a

Data shown are the means of four plants. In a column, the symbols followed by same letter (s) in the same plant
age are not different significantly at 5% level by the Tukey’s multiple range test. **Enshi nutrient solutions.

Table 4 Effects of urea as a partial substitute of NO:-N on the foliar NOs-N content.

16 days cultivation 20 days cultivation
NO:-N content NO:-N content
Treatment (mM) (mg g DW) Treatmen (mg g”'DW)
Nutrient solution {—N) 9.96a
00 "~ 2 2
Urea-N (6.50) + NO+-N (1.50) 25.60 a Trace element 7852
Control {NO:-N (7.00) + NH:-N (1.00)} 33370 1/2 strength of E - §** 3540b

Data shown are the means of four plants. In a column, the symbols followed by same letter (s) in the same plant
age are not different significantly at 5% level by the Tukey’s multiple range test. *'Enshi nutrient solutions.
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Fig. 1. Effects of low nitrogen concentration in nutrient solutions on top weight of Komatsuna.
Data shown are the means of three plants. The symbols followed by same letter (s) in the
same plant age are not different significantly at 5% level by the Tukey’s multiple range test.
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Table 5 Effects of low nitrogen concentration in nutrient solutions on SPAD
value (leaf color).

Days
Treatment (mM) 7 %
NO;-N (0.87) + NH«-N (0.13) 4140 a 4240 a
NOs-N (1.75) + NH«-N (0.25) 3790 a 4190 a
NO:-N (3.50) + NH:-N (0.50) 3630a 41.70 a
Control {NO;-N (7.00) + NH.-N (1.00)} 38.00 a 4190 a

Data shown are the means of three plants. In a column, the symbols followed by
same letter (s) in the same plant age are not different significantly at 5% level by
the Tukey’s muitiple range test.
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Fig. 2. Effects of low nitrogen concentration in nutrient solutions on the foliar NOs-N content.
Data shown are the means of three plants. The symbols followed by same letter (s) in the
same plant age are not different significantly at 5% level by the Tukey’s multiple range test.
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