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ABSTRACT

Excessive nitrogen accumulation in leafy
vegetables may be caused by mismanagement
and inappropriate climatic conditions during
growing period and hence, brings up food safety
concerns in public. To clarify effects of nitrogen
fertilization and climatic environment on growth
and nitrate content of leafy vegetable, lettuce
(Lactuca sativa), variety ‘Ming Feng No. 3’, was
applied with four different doses of nitrogen
fertilizer and grown under protected structure in
the experimental farm of Taiwan Agricultural
Research Institute from May to October in 2012.
Results showed that plant height, leaf number
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and plant fresh weight were increased with the
increasing amounts of nitrogen fertilizer
application, similar to the rising trend of nitrate
content. From the relationship between plant
fresh weight and nitrate content, it indicated that
applying higher quantity of nitrogen fertilizer
would improve both nitrate content and plant
fresh weight, which was in conform with the
increase of plant dry matter (dry weight). In
contrast, lower nitrogen application would result
in a low nitrate content and smaller plant size and
weight. By comparing the relationships between
daily irradiance and daily mean air temperature
and nitrate content one day before harvest, nitrate
content was found higher in conditions of lower
irradiance and temperature. By lighting before
dawn with blue LED (light-emitting diode) prior
to harvest and under 28°C, nitrate content was
reduced by 13.1-17.3% relative to those plants
without lighting  treatment.  Accordingly,
application of nitrogen fertilizer will in favor of
nitrate assimilation and dry matter formation to
enhance plant growth. Lighting before dawn prior
to harvest is one way to cut down nitrate content
in tissues of leafy vegetable.

Key words: Nitrate, Lettuce (Lactuca sativa),

Cultivation under protected structure,
Climatic environment, Lighting.
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Fig. 1. Effects of different amounts of nitrogen fertilization on plant height, leaf number and fresh weight in
plants of ‘Ming Feng No. 3’ lettuce (Lactuca sativa) grown under protected structure from May to
October in 2012. F1, applied half dose of top dressing of fertilizer at two weeks after seed sowing; F2,
applied half dose of basal fertilizer at seed sowing and half dose of top dressing at two weeks after
sowing, respectively; F3, applied full dose of basal fertilizer at seed sowing; and F4, applied full doe of

basal fertilizer at seed sowing and half dose of top dressing at two weeks after sowing. Amounts
nitrogen: F4 > F3 > F2 > F1. Each value is expressed as mean =+ standard deviation.
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Fig. 2. Relationships between fresh weight and dry
weight and nitrate content in plants of ‘Ming
Feng No. 3’ lettuce (Lactuca sativa) grown
under protected structure from May to
October in 2012.
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Fig. 3. Effects of daily irradiance and daily mean air
temperature measured at one day before
harvest on nitrate content in plants of ‘Ming
Feng No. 3’ lettuce (Lactuca sativa) grown
under protected structure from May to
October in 2012.
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Fig. 4 Comparisons of the relationships between

nitrate content and daily mean air
temperature for plants of ‘Ming Feng No. 3’
lettuce (Lactuca sativa) treated with or
without lighting with blue light LED
(light-emitting diode) before dawn prior to

harvest.
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