Nutritional and PGR effects on lipid unsaturation, osmoregulant content, and
relation to bermudagrass cold hardiness.

by

Gregg C. Munshaw

Dissertation submitted to the faculty of the Virginia Polytechnic Institute and State
University in partial fulfillment of the requirements for the degree of
Doctor of Philosophy
In

Crop and Soil Environmental Sciences

Committee:
Erik Ervin, Ph. D., Chairman
David Parrish, Ph. D, Chairman
A. Ozzie Abaye, Ph. D.
Boris Chevone, Ph. D.
Shawn Askew, Ph. D.
12 January, 2004

Blacksburg, Virginia

Key Words: Proline, Fatty Acids, Cold-tolerance, Bermudagrass.



NUTRITIONAL AND PGR EFFECTS ON LIPID UNSATURATION,
OSMOREGULANT CONTENT AND RELATION TO BERMUDAGRASS COLD
HARDINESS

by
Gregg C. Munshaw
Committee Chairs: E. H. Ervin and D. J. Parrish
Crop and Soil Environmental Sciences
(ABSTRACT)

Winter injury of bermudagrass (Cynodon spp.) continues to be a problem across
the transition zone. In an attempt to delay or induce winter dormancy while
maintaining cold hardiness, applications of seaweed extract (SWE) (0.54 kg ha
"), ethephon (16 L ha™), Fe (1 kg ha™"), and N (49 kg ha™) took place every three
weeks during the fall of 2001 and 2002. Cultivars examined included ‘Riviera’,
‘Midiron’, ‘Princess’, and ‘Tifway’. Tifway exhibited greatest fall color retention in
both years of the study. Ethephon promoted early senescence and turfgrass
quality during fall ratings in both years of the study while N, Fe, and SWE
increased quality over the control in 2001 and only N showed better quality and
color retention over the control in 2002. Samples removed from cold acclimated
plots were artificially frozen as a measure of cold hardiness. Treatments did not
have an effect on post freeze regrowth, however, cultivar was significant in both
years. Midiron showed best regrowth followed by Riviera, Tifway, and Princess.
In both years Riviera and Midiron displayed the quickest and greatest amount of
spring greenup followed by Tifway and then Princess. Ethephon reduced
greenup in both years and SWE, Fe, and N showed no differences from the
control in 2001 and Fe showed significantly better greenup in 2002. Proline and
Linolenic acid levels were highest in Midiron, followed by Riviera, Tifway, and
Princess. Nitrogen, SWE, and Fe generally did not have an effect on linolenic
acid and no consistent effects were noted on proline concentration. Ethephon
treatments did not have an effect on linolenic acid levels, however, there was a
negative effect on proline concentrations. The results of this study indicate that
judicial N applications during the fall can promote color retention and do not have
a negative effect on bermudagrass cold-tolerance. Linolenic acid and proline
findings also help to explain differences in cold-tolerance between different
bermudagrass cultivars.



