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Comparison of Nitrate Accumulation in Lettuce Grown under Chemical Fertilizer or

Compost Applications

Yoon-Jung Lee, and Jong-Bae Chung* (Division of Life and Environmental Sciences, Daegu University, Gyeongsan

712-714, Korea)

AZE vwa ZA4o)

ABSTRACT: Accumulation of nitrate in green vegetables is undesirable due to potential risks to human
health. Lettuce was cultivated in pots under greenhouse conditions with compost applications of 2,000 and
4,000 kg/10a, and the growth and nitrate accumulation of lettuce were compared with those found in the
lettuce cultivated with chemical fertilizers of recommended levels. Contents of NHs-N in the soils of
compost applications were much lower than those found in the soil of chemical fertilizer application. Two
weeks after lettuce transplant, NH:-N was not found in the soils of compost applications, and in the soils
of chemical fertilizers application NH;-N was not found three weeks after lettuce transplant. One week after
lettuce transplant, content of NO3-N was much higher in the soils of compost applications, and the contents
were rapidly decreased. While, the content of NOs-N in the soil of chemical fertilizers application was
rapidly increased due to the nitrification of NH, released from the applied urea. At the time of harvest,
contents of NOs-N in the soils of compost applications were less than 1.4 mg/kg, but in the soil of
chemical fertilizers application the contents of NO;-N was 54.2 mg/kg. Contents of NH, in lettuce were
about 20 mg/kg FW and were not much different among the treatments. However, contents of NO; in
lettuce were significantly different between the treatments of chemical fertilizer and compost. There were
significant differences in fresh and dry weights, and growth of lettuce in the compost treatment of 4,000
kg/10a was highest among the treatments. These results indicate that the cultivation with compost only as
N source can produce higher yield of lettuce and significantly reduce nitrate accumulation as compared to
the conventional cultivation with chemical fertilizers.
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Table 1. Characteristics of the soil used in the experiment

Soil texture pH (1:5 H0) Organic matter NH,-N NOs-N Total N

g’ke mg/kg —— g/kg

Clay loam 6.7 13 2.5 6.3 1.0

Table 2. Contents of nitrogen and water in the composts used in the experiment
Nitrogen content
Compost Water content
NHs-N NOs-N Total N
———————— mg/kg -------- g/kg %
Compost 1 (Sejin Plus) 9.6 1804.3 26.2 36.9
Compost 2 (Pleasant) 28.7 1068.7 23.5 49.1
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Table 3. Changes of inorganic N contents in soils during the lettuce cultivation

Treatment 7 DAT 14 DAT 21 DAT 28 DAT
mg/kg
Chemical fertilizer (20 kg N/10a) 492 48.4 - -
Compost I (2000 kg/10a) 2.6 - - -
NH:-N Compost II (2000 kg/10a) 45 - - -
Compost 1 (4000 kg/10a) 35 - - -
Compost II (4000 kg/10a) 6.4 - - -
Chemical fertilizer (20 kg N/10a) 18.8 36.4 69.1 54.2
Compost [ (2000 kg/10a) 24.8 13.6 17 0.4
NOs-N Compost II (2000 kg/10a) 24.6 9.6 0.7 05
Compost I (4000 kg/10a) 35.7 271 15.6 11
Compost II (4000 kg/10a) 55.2 304 11.1 14
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NH, in lettuce leaf, mg/kg FW

Chemical Compost Compost Compost Compost
fertilizer 1-2000 11-2000 1-4000 I - 4000

Treatments

Fig. 1. Content of NH; in lettuce leaf after harvest.
Means followed by the same letter are not significantly
different according to Duncan's multiple range test at
P=0.05.
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Fig. 2. Content of NO; in lettuce leaf after harvest.
Means followed by the same letter are not significantly

different according to Duncan's multiple range test at
P=0.05.
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Fresh and dry weights of lettuce
g/plant

Fig. 3. Fresh and dry weights of lettuce after harvest.
Means followed by the same letter are not significantly
different according to Duncan's multiple range test at
P=0.05.
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Fig. 4. Content of total N in lettuce leaf after harvest.
Means followed by the same letter are not significantly
different according to Duncan's multiple range test at
P=0.05.
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Table 4. Content of chlorophyll in the lettuce leaf after harvest

Composts Chlorophyll a Chlorophyll b Total chlorophyll
mg/g
Chemical fertilizer (20-10-15)/10a 394 a” 14.7 a 54.1 a
Compost [ (2000 kg/10a) 209 ¢ 51c¢ 26.0 ¢
Compost I (2000 kg/10a) 184 ¢ 48 c 232 ¢
Compost 1 (4000 kg/10a) 289 b 76 b 365 b
Compost II (4000 kg/10a) 265 b 81b 346 b

! Means within a column followed by same letter are not significantly different according to Duncan's multiple range

test at P=0.05.
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