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Effect of Shading and Nitrogen Level on the Accumulation of NO;

Lettuce(Lactuca Sativa. L.)

in Leaf of

Gyeong-Ja Lee, Bo-Goo Kang, Hyun-Ju Kim, and Kyeong-Beom Min (Chungbuk Agricultural Research and Extension Services,

Cheongweon 363-833, Korea)

ABSTRACT : In order to find out the effects of shading and nitrogen fertilization on the accumulation of NOs™ in leaves
of lettuce, lettuce plants were cultivated in the pots under glasshouse condition with different rates of shading(0, 50%) and
nitrogen fertilization(100, 180, 200, 300, 400 kg - ha'). The pH value was lower in soil after experiment than before
experiment, whereas, contents of EC and NOs-N were higher. As the amounts of nitrogen fertilization were increased, pHs
were decreased, but EC and the contents of NOs-N were increased. At the nitrogen fertilizations of 100, 180, 200, 300
and 400 kg - ha', the germination rates of lettuce were decreased to 84, 78, 76, 72 and 74%. and survival rates were
also decreased to 94, 94, 90, 60 and 46%, mpecuvely However, the fresh weight of lettuce was highest at 45 g - plant

in the recommended fertilizer plot(180 kg - ha’ ") with non-shading condition. The contents of NO; in the leaves of lettuce
were increased 2.8-4.1 times under 50% shading conditions than that under non-shading condition. It kept increasing up to
seven order of growth phase; however, it started to decrease after eight order phase. Nitrate reductase activity of lettuce

in non-shading condition was higher than that in 50% shading condition.
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Table 1. Chemical properties of soil used for experiment

H EC  OM AvPOs NHN NOpN —o Cotiors
v N X Cations
P K Ca Mg
(1:5) @-m") (g-Ke" (mg-kg") -(cmol*-Kg')-
6.4 04 11 936 415 664 041 59 09

Table 2. Levels of N fertilizer used for experiment

Treatment Levels of fertilizer (N-PK, byproducts)

100-150-200 kg-ha™, 20 Mg-ha''

180-0-200 kg-ha™, 20 Mg-ha" (Recommended fertilizer)
200-150-200 kg-ha, 20 Mg-ha'(Standard fertilizer)
300-150-200 kg-ha', 20 Mg-ha'

400-150-200 kg-ha, 20 Mg-ha''

Treat 1
Treat 2
Treat 3
Treat 4
Treat 5
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Table 3. Changes in chemical properties of soil after cultivated under 50% shading or non-shading

Levels of shading LeVd.S.Of N pH EC a P:0s NH‘-NJ NO-N Pt
fertilizer (1:5) ds-m" (mg - kg K G M
~———-——{cmol_ - kg )—--—-o-
100 56 1.40 923 272 679 0.60 5.7 0.8
180 56 120 888 273 61.1 0.63 50 0.7
50% shading 200 54 1.45 998 1.83 81.3 0.62 5.7 08
300 52 1.85 1014 0.90 1384 0.54 6.1 0.5
400 5.1 200 1011 1.77 156.4 0.66 53 0.7
100 58 0.80 1.72 15.5 0.35 5.1 0.7
180 5.7 1.00 250 53 0.38 5.1 0.7
non-shading 200 55 1.40 1.65 713 048 54 08
300 5.2 225 1.67 175.0 0.55 5.6 09
400 50 245 1067 423 174.4 0.58 5.1 08
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Fig. 1. The germination and survival ratio of lettuce in different N
ferilizer levels.
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Fig. 2. The product amount of lettuce grown in different N fertilizer
levels under non-shading(A) or 50% shading(B)
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Fig. 3. Effect of N fertilizer levels on NO; content of leaf lettuce
cultivated in non-shading(A) or 50% shading(B)
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Fig. 4. The NO;y contents of leaves order of lettuce grown in
different N fertilizer levels under non-shading(A) or 0%

shading8). [} @, A, O, @. : each of amount of applied
N fertilizer.
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Table 4. The effect of N fertilizer levels or shading levels on NRA

of leaf lettuce.
- Activity of NR
Levels of N Tmhw (umoles N O;‘tyg" - FW hour)
(kg - ha’) non-shading 50% shading
100 3.1 25
180 3l 33
200 35 32
300 34 28
400 36 27
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