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PRE-ANTHESIS NITRATE CONCENTRATION AS A POTENTIAL SELECTION CRITERION FOR

FORAGE MAIZE GENOTYPES UNDER ORGANIC PRODUCTION SYSTEMS
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Abstract

Nitrate content in plant tissues serves as an indicator of nitrogen status and may reflect genotypic
differences, thereby demonstrating its potential as a selection criterion for forage maize in organic farming systems.
This study aimed to evaluate differences in nitrate accumulation within the stem and leaf tissues (stover) of maize
inbred lines by analyzing nitrate content using the salicylic acid method. Experiments 1 and 2 were conducted
using a Randomized Complete Block Design (RCBD), evaluating the stover at physiological maturity (120 days after
planting; DAP). The results revealed no statistical difference among inbred lines (P>0.05), which may be attributed
to the complete remobilization of nitrogen from the stover to the grain. Subsequent evaluations at the pre-
anthesis stage showed no statistical difference at 50 DAP (P>0.05), whereas significant genotypic differences were
observed at 60 DAP (P < 0.05), indicating variations in nitrogen uptake efficiency during the peak demand period.
Consequently, Experiment 3 evaluated nitrate content in the stover at 60 DAP under organic cultivation using a
split-plot in RCBD with three replications. Nutrient levels were assigned as the main plot factor and inbred lines as
the sub-plot factor. The compost application treatment (High Nutrient; HN) exhibited clear morphological
differences in the maize compared to the non-compost treatment (Low Nutrient; LN), particularly in leaf greenness
and stalk strength. However, no significant differences in nitrate content could be detected due to a relatively
high experimental error from unidentified sources. This was caused by weather variability during the experimental
period, resulting in waterlogging in the field. Such conditions induced plant stress, which likely disrupted nutrient
mineralization and plant uptake processes. Therefore, repeated trials under strictly controlled environmental
conditions are required. In summary, this preliminary study suggests that nitrate extraction for parental line

selection in organic farming systems should be conducted at 60 days after planting.
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