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Getting to the root: the effects of iron and light on Avicennia germinans in
drought

Janice Yohannan
Nyack High School, Nyack, New York, United States

Mangroves, salt-tolerant wetland trees in the tropics and subtropics, provide many services to
humans and the environment. Yet, as they are rapidly declining, examining how mangroves
respond to stressors like water scarcity is essential for conservation efforts. Previous research
has shown that iron is an important nutrient for mangroves, and that the Avicennia germinans
(black mangrove) grows better in areas with greater light. However, it has been suggested that
some nutrients are ineffective with high shade or aridity. The purpose of this study was to see
how light affects the efficiency of iron as a micronutrient in the Avicennia germinans, and find
its optimal conditions of iron and light under the stress of water scarcity. Through a full factorial
design, with shade cloths and iron fertilizers as treatments, stem height, leaf number, and leaf
color were recorded over a period of 3 months for young Avicennia germinans seedlings. A
stressor period simulating a drought was also included for approximately 3.5 weeks. After the 3
months, each plant was harvested for wet biomass measurements. While light did not seem to
significantly impact growth, the plants that received no additional iron fertilizer were healthiest
across all parameters measured. The addition of iron fertilizer inhibited growth during the
stressor period, and high concentrations of iron were shown to be toxic. Future research
should be conducted in the field to further examine mangrove light tolerance in drought, as well
as nutrient tolerance in the face of different hydrologic stressors.
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