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NISARAT KAINOK : NITRATE LEACHING AND ACCUMULATION IN
PLANT GROWN UNDER SOILLESS CULTURE SYSTEM AND
MEASUREMENT BY NITRATE SENSOR : ASST. PROF. SODCHOL

WONPRASAID, Ph.D., 89 PP.
LETTUCE/NITRATE/NUTRIENT/LEACHING/SENSOR/NITRATE SENSOR

Nitrate is an anion of nitrogen that plants need and absorb most for growth.It is
easily lost fromleaching whichcan pollute the environment and groundwater. Four
experiments were conducted to study the effects of nutrient formulas, substrates, levels of
water supply on nitrate leaching and accumulation in crop product, and to comparte the
methods of nitrate measurement between chemical and nitrate sensor, The first experiment
studied the effects of different nutrient formulas on nitrate leaching in strawberries using

CRD with 3 replications and 4 treatments: 1)liquid fertilizer formula { dow N); 2)liquid
fertilizer formula 2 chigh Ny; 3ysolid fertilizer formula 1 dow Ny;and 4solid fertilizer
formula 2 thigh Ny, The results showed that each nutrient formulas affected nitrate leaching

differently. Using liquid fertilizer resulted in higher nifrate leaching than applying solid
fertilizer. The second experiment aimed to study the effects of nutrient formulas,
substrates and levelsof water supply on nitrate leaching and nitrate accumulation in
lettuce. The experimental design was split plot in CRD with 3 replications, The main plots

included 2 nutrient formulas: 1) formula 1 dow N) and 2) formula 2 thigh N). The subplots
consisted of 4 culture substrates: 1)coir dust: sand¢1:1); 2)coir dust: sand (3:1); 3) coir dust:
sand (5:1) and 4) pot soil. There were two water application levels of 10% and 30% over the

substrate water holding capacity. The results showed that the effects of nutrient formulas



on nitrate leaching were not significantly different in weeks 1 and 2, but in weeks 3 and 4,
fertilizer formula 2 resulted in higher nitrate leaching than formula 1. Moreover, fertilizer
formula 2 had greater nitrogen accumulation in leaves when compared with formula 1, but
nitrate accumulation were not significantly different between the fertilizer formulas. The

results also indicated that the substrate coir dust:sand (1:1ycaused the highest nitrate

leaching while the pot soil had the lowest nitrogen accumulation, but had the highest
nitrate accumulation. In the third experiment, the effects of the nutrient formulas and their
concentrations on nitrate accumulation in lettuce under the DFT system were studied. The
experimental design was factorial in RCBD with 3 replications. Factor 1 included 2

nutrient formulas; 1) formula 1 dow Nyand 2)formula 2 chigh N). Factor 2 consisted of 2
levels of fertilizer concentration: DHEC 1.5 mS/em and 2EC 2.0 mS/cm. The resuilt

showed that there was no significant effect from nutrient formulas and fertilizer
concentrations on nitrogen and nitrate accumulation. However leaf nitrate accumulation

under the DFT system was more than those under the substrate system.The fourth

expetiment aimed to study the relationship between nitrate measurement by the chemical
method and nitrate sensor. The results found that nitrate measurement by sensor with few
samples produced the precise values with the chemical method throughout the 7-week
period. However, when there were many samples the sensor was able to give the precise

results with the chemical method only at the beginning of the measurement (less than 10
samples). When the sensor was used to measure many samples (more than 10 samples) the

precision decreased.
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