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Sorghum (Sorghum bicolor) has been used for several decades as a cover crop during
crop rotation in nursery production. Sorghum is one of a number of plant species
which produce natural products involved in pest management. Sorgoleone produc-
tion in sorghum has been identified as a component of the exudate associated with
the inhibition of other plant (weed) growth.

A detailed study was performed in order to compare root-exudate production and
chemistry in six different sorghum accessions (SX - 15, SX - 17, 855F, 8446, Della,
and johnsongrass). Comparisons were based on the quantity of root exudates
produced and related chemical constituents within each extract. In order to provide
mass quantities of root exudates, a novel system of root-exudate collection was
developed using a capillary-mat system for seedling growth. Six sorghum accessions
were then grown on this system and roots exudates were collected, dried, and
welghed. Components of these root exudates were then separated via reverse-phase
HPLC, with UV detection set at 280 nm. Each accession differed with respect to the
quantity of root exudate produced. Moreover, the amount of each chemical constitu-
ent produced varied by sorghum accession. To further understand how the root
exudates of sorghum are produced, gross root morphological studies utilizing light
microscopy and CryoSEM were performed. These two techniques revealed that root
exudates are produced and released by root hairs. Ultrastructure studies were
performed using transmission electron microscopy and showed that root exudates
are being deposited between the plasmamembrane and the cell wall before secretion
of the hydrophobic droplets by the root hairs. Intracellularly, exudate production
appears to originate in the endoplasmic reticulum.



