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Table 1. Composition of micronutrient solutions containing chitosan or chitosan oligomer

Lactic acid Mo Ca Cu Zn Mn

Formula
%
Formula A (chitosan 1%) 0.66 1 0.5 0.02 0.02 0.02
Formula B (chitosan oligomer 5%) 2.00 1 0.5 0.02 0.02 0.02
Table 2. Selected properties of soil used in the experiment
Exch. Cations DTPA Extractable Cations
o oM NoN o Texture
(1:5H,0) N Ca Mg K Na Cu Mg Mn Mo Zn
% mg'kg % cmolkg mg/kg
6.9 3.19 129 0.13 11.8 8.2 6.8 12 1.9 230 6.5 0.1 12.9 Sandy loam
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Fig. 1. Relationships between nitrate and micronutrient
concentration in lettuce.
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Fig. 2. Relationships between nitrate and micronutrient
concentration in spinach.
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Table 3. Yield response of vegetables to micronutrient foliar application
Fresh Wt. Dry wt.
Vegetable
Control Formula A Formula B Control Formula A Formula B
g g
Lettuce 19.02a 23.07b 2329b 126a 1.44b 144b
Spinach 820 a 871b 8.57 ab 0.85a 090b 0.88 ab
*Values with different letters in a row are significantly different according to the Duncan's multiple range test at P<0.05.
Table 4. Chlorophyil content and Brix value in vegetables as affected by foliar application of micronutrients
Chlorophyll Brix value
Vegetable
Control Formula A Formula B Control Formula A Formula B
mg/g “Brix
Lettuce 16.3 21.8 20.9 5.45 5.05 3.65
Spinach 16.1 18.2 174 6.80 6.15 6.20
Table 5. Concentration of micronutrients in vegetables as affected by foliar application of micronutrients
Control Formula A Formula B
Vegetable
Cu Mn Mo Zn Cu Mn Mo Zn Cu Mn Mo Zn
mg/kg mg/kg mg/kg
Lettuce 398 34.08 0.10 55.09 4.94 34.27 5.51 58.54 4.55 36.08 244 5854
Spinach 473 33.14 0.10 85.03 5.04 3598 6.40 88.84 5.70 4476 10.04  99.92




244 P - ) -

AP - HE AL -

Table 6. Nitrate concentration and nitrate reductase activity in vegetables as affected by foliar application of micronutrients

NO;-N NRA
Vegetable
Control Formula A Formula B Control Formula A Formula B
mg N/kg dry wt. pg NO,-N/g fresh wt./30 min
Lettuce 7417 a 6,752 b 6,632 b 0.396 a 0473 b 0428 ab
Spinach 4,190 a 3252b 3,616b 2.638a 3389b 3.080b

*Values with different letters in a row are significantly different according to the Duncan’s multiple range test at P<0.05.
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Suppression of Nitrate Accumulation in Vegetables by Foliar Application of Micronutrients
Jin-Sup Eom, Nu-Ri Park, Sang-Gyu Park, Shin Park and Jong-Bae Chung* (Dept. of Agricultural Chemistry,
College of Natural Resources, Taegu University, Kyongsan 712-714, Korea)

Abstract: Suppression of nitrate accumulation in vegetables through foliar application of micronutrients was
investigated. Spinach and lettuce were grown in pots under greenhouse condition. Micronutrient solutions containing
Cu, Mn, Mo, and Zn were used; chitosan was added into one and the other contained chitosan oligomers. The
micronuirient solutions were sprayed on the leaves at 3 and 4 weeks after transplanting of 20-day-old seedlings.
Plants were harvested at 5-weeks after transplanting. Yield, contents of chlorophyll, Brix value, micronutrient, and
nitrate, and nitrate reductase activity were measured. Fresh weights of lettuce and spinach were significantly increased
by the foliar application of micronutrients. Contents of chlorophyll and micronutrients were higher in micronutrient-
treated plants, while those of nitrate were reduced by about 10 and 14-23% in lettuce and spinach, respectively.
Compared to the control plants, nitrate reductase activity was higher in plants treated with micronutrients. Results of
this study indicate the effect of micronutrients on the suppression of nitrate accumulation was relatively small in
comparison to the contents of nitrate in leaves of spinach and lettuce. To maximize the effect, nutrient composition
in solution, application time, and frequency should be further examined, taking into consideration nitrogen level in
soil and other environmental factors including light condition.

Key words: lettuce, micronutrients, nitrate, nitrate reductase activity, spinach
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