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1. �As a part of this research project, the student directly handled, manipulated, or interacted with
(check all that apply):
o human participants 	 o    potentially hazardous biological agents
o vertebrate animals	 o    microorganisms    o rDNA     o	 tissue

2. �This abstract describes only procedures performed by me/us, reflects my/our own independent
research, and represents one year’s work only.
o yes o no

3. �I/We worked or used equipment in a regulated research institution or industrial setting.
o yes o no

4. �This project is a continuation of previous research.
o yes o no

5. �My display board includes non-published photographs/visual depictions of humans
(other than myself)
o yes o no

6. �I/We hereby certify that the abstract and responses to the above statements are
correct and properly reflect my/our own work.
o yes o no

Category
Pick one only—  
Mark an “X”  
in box at right

Animal Sciences	 o
Behavioral & Social Sciences	 o
Biochemistry	 o
Biomedical & Health Sciences	 o
Biomedical Engineering	 o
Cellular & Molecular Biology	 o
Chemistry	 o
Computational Biology and	 o 

Bioinformatics
Earth & Environmental	 o
	Sciences
Embedded Systems	 o
Energy: Sustainable 	 o 

Materials and Design
Engineering Technology:	 o

Statics and Dynamics
Environmental Engineering	 o
Materials Science 	 o
Mathematics	 o
Microbiology	 o
Physics and Astronomy	 o
Plant Sciences	 o
Robotics & Intelligent 	 o 

Machines
Systems Software	 o
Translational Medical Science	 o
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	project title: Getting to the root: the effects of iron and light on Avicennia germinans in drought
	Student Name: Janice Yohannan
	School, City, State: Nyack High School, Nyack, New York, United States
	Start Typing the Body of your Abstract Here Beginning at the Left Margin: 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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