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LACTIC ACID PRODUCTION IN THE ROOTS OF
Nyssa sylvatica var. b.flore (Walt.) Sarg.

Donal D. Hook and Cland L. Brown
Southeastern Forest Experiment Stotien, USDA, and
University of Georgia

Although the swamp milieu is gercrally regarded as undesirable for
tree growih, swamp tupelo (Nyussa si'catica var, hiflora) and water tupslo
{N. aguatica L.) live and thrive alinost exclusively in this habitat. How
these spccies are able to do this to the exclusion of other species is un-
explaired.

Some physiologists contend thet cufficient gas exchange cecurs be-
tween stem lenticels and roots to purrtit aerobic respiration in the rocts.
Another common cxplanation is that the roots of such species respire
anaercbicaily. At present, substanticl evidence to support cither view is
inadequate.

1

To test the hypothesis that gas excliunge occurs betweer stem lenticils
and roots, seedlings of swump tupelo were grown in liquid culture in a
closcd systemn with atmospheric o1r (acrchicy or pwified nitrogen (rmicro-
aerohic) tubbled through the culture The entire stem of ene-haif of the
seedlings (4) in each treatment was coated with a parafiin-lanolin nux-
ture. Rocets of these seedlings were nrestained with crystal violet se thit
iew root growth could be observed.

Results from this experiment inlicoted that the poraffin-lanolin_coat

did not retard root development in the near-araerobic vnvironment, From
this we assumed that gas cxchange through stem lenticels was nct tne
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rimary limiting factor for initial root development tunder these conditions.
onsequently, we assayed the root tips of secdiings from aerobic and
microaerobic treatments for end products of anaerodic respiration; ie,
ethyl alcohol and lactic acid. No ethyl alcohol was found in the root
extracts by scositive enzymatic assays, but additions of lactate dehydro-
genase to the root extract and incubation for 2 hours resulted in higher
pyruvic acid concentrations in the micrcaerobic rcot extracts. The in-
creased concentrations indicated that lactic acid fermentation might be
occurring.

We conduct>d additional experiments, using the same basic set-up, and
the root tips and the liquid culture (distilled water) in which they were
frown were analvied directly for lactic acid. Righer concentrations of
actic acid were found in root tips grown in near-anaerobic conditions
than in acrobic conditions. Also, traces of lactic acid were found in the
liquid culture from ncar-anaerobic treatments.

We hypothesize that lactic acid fermentation functions as an alternate
respiratory pathway in swamp tupelo roots; i.e, under high oxygen ten-
sions, pyruvic acid is primarily reduccd to lactic acid, and under low
ox{n;er.\ tensions, pyruvic acid 18 primarily oxidized through the normal
oxidative pathway. This physiological duplicity appears to be one means
by which swamp tupclo is able to thrive with its roots under water for
prolonged periods of time.
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