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Rhizospheric Oxygen Levels and Root
Initiation in Succulent Cuttings

Plants root systems require oxygen in order to grow and function.  The
environment in which plant root systems exist is known as the rhizosphere Ð the area
immediately surrounding roots, root tips, and root hairs.  The rhizosphere consists of air,
water, and substrate (minerals, clay, silt, organic matter, humic acids, cations, microbes).
Oxygen can become a limiting factor in plant health and performance in agricultural,
greenhouse, or ornamental settings when soils are flooded or compacted. Previous studies
have shown that fruit and flower production increase when highly oxygenated irrigation
water is added to the rhizosphere.

Root initiation and rapid root growth is critical to the establishment of
cuttings in vegetatively propagated plants.  Few studies have evaluated root initiation and
growth under various oxygen concentrations in the rhizosphere.  I hypothesize that root
growth will be faster in cuttings irrigated with highly oxygenated water than in cuttings
irrigated with water low in oxygen.

Enki is a device that super-saturates water, up to 180%, with oxygen
by means of electrolysis. Succulent cuttings of five different species were irrigated with
low-oxygen, saturated oxygen, or high-oxygen water for four weeks.  Root formation and
growth and  shoot and leaf development were measured at the end of the treatment period.
Early results show that higher levels of oxygen increase root, leaf, and shoot formation in
all species.  The results have practical implications for plant propagators.  Irrigating
cuttings with highly oxygenated water shortens the time needed to produce a saleable
plant.
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