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ABSTRACT

Three methods of hydroculture were compared for their effects on the root anatomy and 

morphology of tomato (Solanum lycopersicum cv. Defiant). A hydroponic deep water 

culture method, an ebb-flood system using expanded clay pellets as a solid medium and 

an aeroponic sub-mist system were compared, with a solid peat/perlite medium for 

control. The treatments were found to have significant effects on plant root and shoot 

length, as well as root and shoot biomass. Root morphology was visually distinct among 

treatments, and all methods of hydroculture were associated with a significant increase 

in vascular tissue in plant roots compared with the control. Root hairs were also visible 

on plants grown in ebb-flood systems. Plants grown in peat/perlite medium tended to 

show reduced root and shoot biomass compared with the treatment. These data seem to 

corroborate the connection between hydroculture and increased plant growth rate. 

Additionally, they suggest that greater water availability leads to increased diameter of 

vascular structures in roots, and that root hair development is influenced by aeration and 

media texture
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Forward
Last summer, and a little ways into the fall, I worked as a student research 

assistant for Bryan Peterson. I had enjoyed his course on plant propagation, and he 

mentioned that he enjoyed having me in class. Over the course of the summer, I assisted 

him, Stephanie Burnett, and grad student Olivia Sanchez with a couple of different 

projects. One of these involved a submist system being used to propagate inkberry and 

Korean lilac, and a comparison with more conventional overhead mist. 

That, and a presentation about another submist paper I’d sat in on, caught my 

attention. In both cases, submist seemed to promise advantages that overhead mist didn’t.

I did wonder about what aspect of the setup described actually offered the advantage—

did increased transpiration encourage root growth? Was it about increased aeration in the 

root environment? Or just that the black-colored totes offered warmer root temperatures? 

Originally, I conceived of my thesis as an answer to this question. The ebb-flood system, 

bins filled with clay pellets that alternatively flooded and drained, seemed like a perfect 

answer. I’d first heard of the setup all the way back in highschool in a how-to video about

aquaponics I’d pirated. In many ways, it’s similar to submist: both would create a humid 

environment at the base of the cutting, while keeping the top dry, both would offer 

excellent aeration. 

Experiments work because only one or two factors vary from treatment to 

treatment. As a result, any changes should be the result of those factors. Obviously 

confounding variables interfere with this simplistic idea, but that’s the basic idea. In the 

same way, propagating the same cuttings in both ebb-flood and submist could help 

narrow down the ‘active ingredient’ in making the submist work so well in the first place.
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So, at first, I thought I’d just be propagating apple rootstocks. Still related to 

agriculture, but I get to answer a useful and interesting question.  When I brought it up 

with Bryan, he was initially enthusiastic, but a challenge loomed. We’d need to buy the 

cuttings at exactly the wrong time of year. For a while we remained optimistic, but 

eventually realized it simply wasn’t going to happen. 

I had to choose a different model. Something with a history in hydroculture, 

something relevant, something worth propagating cuttings or transplants from. Tomatoes 

seemed the obvious choice, and had the advantage of being cheaply and easily purchased 

as seed.  Having transplanted more than 500 tomatoes the previous year while working at 

the Black Bear Food Guild, I knew that the quality of veggie transplants could make a 

huge different on any farm. I also knew just how many plastic trays and containers of 

potting soil we went through, most of them ending up in the trash when we were done 

with them. 

If submist could produce perennials suitable for transplant, I reasoned, then surely

it could also produce annuals. And all without relying on disposable materials or 

producing any waste besides nutrient-rich water perfect for fertilizing field crops 

anyway! 

As the project went on, time constraints and the too-rapid growth of the tomatoes 

meant that it wasn’t possible to try the transplant trials I’d envisioned. Despite that, 

focusing purely on root anatomy and morphology proved to be more than enough to work

on, and was incredibly interesting as well.
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� �'"��!���������#&�!����'� �#���!���(�#�!�$#"�� ���1��� �'� ����$#����#�?"#���!�.�����

��"" �'"��!����9�1 ������#&�!0���!� ����� #�1��"$�1�#�$�����#��'"��!��#"��!� �����!� "�

1#"(�!����&""!�����.��������!�'"��!� �����������# �!��� "����"$ ������"��� ���0���!�

�  ����!� "��!�1 �#�0������ �� �'������(��(�����"1���!0�'� �#����$"#��!��&���� � ���������
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