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ABSTRACT

The‘ percentages of the surface water, heterotrophic
bat_:tenal coFrfmunity of Reelfoot Lake which were
oxidase positive, could hydrolyze starch, could hy-
drolyze gelatin, could reduce nitrate, could ferment
glucose and could ferment sucrose were determined
periodically during a year period at two sampling
stations located approximately 6.5 km apart. The
percentages of the community characterized by each of
these physiological capabilities fluctuated widely during
the study, suggesting that the species composition also
fluctuated dynamically. Oxidase positivity, glucose hy-
drolysis, and starch hydrolysis fluctuated similarly at
the two stations with a seasonal pattern. It was con-
cluded that these physiological traits were selected by
general environmental factors exerting influences on
both stations. In contrast, nitrate reduction, sucrose
fermentation, and glucose fermentation fluctuated spo-
radically and independently at the two sampling stations.

INTRODUCTION

Studies of the population dynamics of aquatic bac-
terial communities are limited because of the difficulty
of routinely identifying the diversity of species which
are present under natural conditions. Consequently,
most aquatic investigations have dealt with either the
total numbers or the biomass of bacteria as a function
of time (Potaenki, 1968; Abdirov, et al., 1968). In

spite of the limitation on taxonomically-oriented bac-

terial ecology, functionally-oriented investigations are
al characterization of bac-

feasible because physiologic : T |
terial strains is a fundamental technique in micro-
biology. Although functionally—oriented. studlefs can
not be a substitute for taxonomically—oqented investi-
gations, these two approaches can be adjuncts to each
other. The data gathered from functlonal.ly-orlented
studies should provide a better understanding of the

i hysiological ca abilities of a bacterial com-
OO B epment g he temporal fluctuation

munity, or segments of it; of t i :
of the bacterial populations defined by physmlogl_cal
capabilities; and of the environmental factors which

select for or against specific physiological components
of the bacterial community. ‘ .

The objective of the investigation reported in this
paper was to determine the seasonal fluctuations of
five bacterial physiological trait§: nitrate reduction,
oxidase positivity, starch hydrolysis, gelatin hydrolysis.
and anaerobic fermentation of glucose a}nd of sucrose.
The scasonal fluctuations of bacteria wnt‘h'these char-
acteristics were approximated by determining monthly
the percentages of the isolates from a defined segment
of the bacterial community which were oxidase posi-
tive, could hydrolyze starch, could hydrolyze gelatin,

11

could ferment glucose, could ferment sucrose, and
could reduce nitrate.

This study was limited to the heterotrophic, aerobic
bacteria isolated from the surface water of Reelfoot
Lake, Tennessee on a complex medium incubated at
30 C. Reelfoot Lake is a shallow, non-thermally strati-
fied lake located in Northwest Tennessee. The lake is
approximately 29 km long and 6.5 km wide and is
divided into two major open water basins by encroach-
ing peninsulas of riparian swamp forest.

MATERIAL AND METHODS

Two widely separated sampling stations were selected, one in
each of the major basins of the lake. Station I was located on
the southern basin of the lake at the end of a 6m pier at
Samburg, Tennessee, while collection Station II was located on
the northern basin approximately 6.5 km from Station I at the
end of a 9m pier at Gray’s Camp Resort.

Water samples were collected aseptically from both stations at
intervals of approximately one month between June 28, 1968 and
April 25, 1969. Samples were kept packed in ice until they were
diluted and placed on agar medium. All inoculations were com-
pleted within two hours of collection.

Colonies were cultivated by spreading diluted water samples
on the surface of sterile Trypticase Soy Agar in Petri dishes and
by incubating this medium for 72 h at 30 C. Dilutions of 10~* to
10-2 were made in sterile saline solution, and ten plates were
prepared from each dilution. Both total and differential colony
counts were made from those plates containing between 75 and

~150. colonies. Differential counts comprised the number of each

different type of colony on a plate of medium. Differential counts
were made using a binocular microscope to distinguish colony
characteristics such as texture, pigmentation, and type of edge.
A representative of each colony type was isolated and maintained
on Trypticase Soy Agar slants. Each isolate then was tested to
determine if it was oxidase positive, could hydrolyze gelatin,
could hydrolyze starch, could ferment glucose anaerobically,
could ferment sucrose anaerobically, and could reduce nitrate.
The percentages of the community which was positive for each
characteristic was estimated from the differential counts and the
data from the physiological tests.

Gelatin hydrolysis was detected by a modification of the
Frazier method (Frazier, 1926). The surface of Trypticase Soy
Agar to which gelatin was added at 5 g per liter was inoculated
in Petri dishes and subsequently incubated at 30 C for 72 h. The
unhydrolyzed gelatin was precipitated with a saturated aqueous
solution of ammonium sulfate containing 1.5 percent (wt/vol)
mercuric chloride. A clear zone of 1.0 mm or more surrounding
the growth was recorded as positive for gelatin digestion.

Starch hydrolysis was detected by inoculating sterile Difco
starch agar in Petri dishes with the test organism, incubating
the inoculated medium at 30 C for 72 h, and subsequently
covering the surface of the medium with Gram’s iodine solution
for three minutes. Positive results were detected as a clear zone
of 1.0 mm or more surrounding the growth.

The oxidase test was performed by the method described by
Stanier et al. (1966) using a one percent aqueous solution
(wt/vol). of N, N’-dimethyl-p-phenylenediamine. An isolate was
recorded as positive if it turned dark red within 30 s.

Anaerobic fermentation of carbohydrates was determined by
inoculating each isolate into a Durham fermentation tube
containing a Difco phenol red carbohydrate broth and by
incubating the inoculated medium at 30 C for 24 h. Only tubes
which were distinctly yellow were recorded as positive.
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