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FALFR LD EH  The role of nitrogen metabolism in expression of leaf yellowing symptom in
substrate-grown strawberry (Fragaria x ananassa Duch. cv. Nyoho)
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Substrate-grown strawberries (Fragaria x ananassa Duch. cv. Nyoho) often suffer interveinal chlorosis of
their immature leaves 10-20 d after planting. Based on our previous results and observations from growing
practice, we hypothesized that the cause of this phenomenon could reasonably be due to drastic changes in plant
nitrogen (N) nutrition in strawberries just after planting into peat bags. In Nyoho plants, the most conspicuous
feature of the diurnal pattern was the sharp increase in foliar ammonium (NH4-N) concentrations during the first
half of the light period, more acute in mature leaves. Foliar NH4-N concentrations peaked between 12.00 and
15.00 h suggesting that the midday should be recommended time for sampling in experimental work. After
treatments with high dose of glutamine synthetase (GS) inhibitor or nutrient solutions rich in NH4-N, NH4-N
accumulation and interveinal chlorosis were more pronounced in newly expanding leaves than in mature ones.
This indicates a possible connection between foliar interveinal yellowing and excess NH4-N accumulation found
in immature leaves of strawberry plants. The symptoms of foliar yellowing increased with exposure to increased
light intensity and air temperature in plants treated with solutions containing NH4-N. Regardless of the
concentration of the supplied solution, foliar NH4-N concentration followed a uniform pattern in the post-planting
period. The concentration in mature leaves was peaked between 6 and 10 days after planting (DAP), before
dropping steadily. However, GS activity didn’t responded accordingly and started to continuously elevate after
day-9 in all treatments. Increase in NO;-N started 6 (in plants treated with 90% and 150% ‘Ohtsuka A’ nutrient
solution) to 10 (in plants treated with 30% and 60% nutrient solution) DAP. The increase was accompanied with
interveinal chlorosis in about one third of plants treated with 90% and 150% nutrient solution. Nitrate reductase
activity in all treated plants reached constant levels after 6 DAP. With the absence of interveinal chlorosis in
leaves that showed low foliar NH4-N concentration regardless to treatment, it was concluded that high foliar

NH,-N concentrations and excess NH, ™ accumulation play an important role in triggering interveinal chlorosis.
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