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The goal of this project is to better understand the diffusion and uptake of systemic compounds into seeds during germination and early seedling growth.  Systemic compounds are of particular importance as they may be used in seed disinfection methods to eradicate seed-borne pathogens or incorporated into seed priming to further enhance seed performance.  Moreover, many new chemistry seed treatments that are being actively pursued by the seed treatment industry have systemic activity to control insects and diseases. Collectively, it is unknown if compounds with systemic activity can diffuse through the seed coats or may be restricted by barriers in the seed coat.  Knowledge gained from this project will address this open question.

The following specific objectives will be studied:
1)
Investigate seeds of selected field and vegetable seeds that represent monocot and dicot species that exhibit epigeal and hypogeal germination.

2)
Obtain fluorescent tracer compounds that mimic the physical and chemical properties of materials known to exhibit systemic movement when applied as a seed treatment.

3) 
Develop seed coating and seed soak methods for applying fluorescent tracers to seeds.

4)
Study the diffusion of fluorescent tracers through the seed coat and into the embryo.

5)
Establish the relative differences in uptake of systemic compounds by the seed coat and the embryonic tissues.

6) 
Follow the uptake of systemic fluorescent tracers, from the point of their application into the above ground portion of seedlings.

7)
Understand factors that govern or limit uptake of systemic compounds into germinating seeds.


Research focused on objectives 1 and 2.  A number of vegetable seeds were obtained to provide a wide range of species representing different plant families.  The selection of these crop seeds provides a range of seed morphology, germination type and the presence of the semipermeable layer (SPL) that restricts diffusion of solutes when imbibed:










Type of

Crop seed

Family



Class

germination

SPL

Lettuce


Asteraceae


dicot

epigeal


yes

Cabbage

Brassicaceae


dicot

epigeal


no

Cucumber

Cucurbitaceae


dicot

epigeal


yes

Pea


Fabaceae


dicot

hypogeal

no


Snap beans

Fabaceae


dicot

epigeal


no


Soybean

Fabaceae


dicot

epigeal


no


Onion


Liliaceae


monocot
epigeal


yes


Pepper


Solanaceae


dicot

epigeal


yes

Tomato

Solanaceae


dicot

epigeal


yes


Our first major quest is to find a fluorescent tracer that can be used as a seed treatment and be readily visualized under black light (UV light with a 365 nm output). The compound is to mimic agrochemicals with respect to approximate molecular weight and that the compound be nonionic in nature.  Moreover, it must have the correct partition in octanol and water known as the log Kow.  Based on the literature, the optimal log Kow should be about 2.  Therefore, the 100 times more soluble in octanol (lipophilic) than water (hydrophilic).  However, the compound must have some solubility in water to move through the soil.


The first major finding was in correspondence with a dye company, Day-Glo, Cleveland, OH.  The compound is called Columbia Blue, and thus far provides the characteristics needed for the project.  However, other dyes and tracers are being investigated for the same purpose.  


Personnel – Julia Salanenka, a Visiting Scientist from Belarus, came to my lab on March 1, 2006 and began working full time on the project.  
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