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Two strains of Scenedesmus were examined in laboratory culture in a variety of growth conditions
in an attempt 1o stimulate unicell production. The UTEX strain 614 did not form unicells at any
time, even though others have recently implicated growth rate as a factor involved in unicell pro-
ductioft. Scenedesmuy strain 170, a known unicell producing organism. develops a unicellular stage
in response to available ammonium and internal carbohydrate level. At constant growth rate, from
approximately ¥ to 07 unicells were produced by varying the nutrient base. Many spine-bearing
members of this genus develop the unicell stage. At present a nutritional demand appears to be the
common facter in triggering unicell production, but not growth rate.

INTRODUCTION

The question of umicell production in Scenedes-
mus (Chlorophyta) has plagued phycologists for
almost 100 years. A unicell is a very distinct
stage in the Scenedesmus life history. It is formed
when the products of a recently divided cell fail
to join and form @ colony prior to release from
the parent cell (Trainor. Cain & Shubert, 1976).
Additionally, before release. the individual cells
of spine-bearing species produce two or more
spines at the pole of each unicell. Wolle (1887)
first described unicells as a possible stage (n a
typical life history . Working with xenic cultures.
some no doubt centaining several species of al-
gae, Chodat (1924) investigated umcell produc-
tion in the spine-bearing species of the genus and
also believed that this was a sigmficant stage in
a life history. However. because Chodat’s cul-
tures were sometimes bialgal. most of his work
had to be confirmed in fater studies.

Trainor & Hilton (1963 initiated a study of
morphogenesis in the gcenus Scenedesmus, using
established culturtag techniques. Since that ume,
we have learned that even though many isolates
produce such a unicell stage. « large number do
not. Furthermore. unicells can be formed by both
the spine-bearing and non-spine-bearing mem-
bers - of the genus. Pseudounicells can be pro-
duced in several ways (Fig. 1). First. a colony
may fragment. W:th any spine-bearing member
of this genus. this rarehy huppens, off o d-ceiled
colony of 5. quudriceuwda fragmented. 1t would

have two ‘unicells” with one spine at each of the
apices and two spine-less “unicells’. Upon close
examination these could not be confused with
true unicells.) Second. unicells may be mistak-
enly reported if the observer views a colony end
on. Third, the last remaining cell of a coloay.
after the other cell(s) had divided and released
thetr progeny (Fig. 1), might occasionally be tal-
lied as a unicell, and recorded with that popu-
lation {Gavis er al., 1979). At all times good mi-
croscopy is needed for accurate enumeration.
Finally, there is a nutritional basis to the for-
mation of unicells in most strains examined
(Trainor & Rowland, 1968: Siver & Trainor.
1981). but we have not yet seen a unifying prin-
ciple.

Gavis et al. (1979, working with nitrogen-
limited chemostat cultures grown under contin-
uous fight at 20°C. reported that unicells in the
UTEX 614 strain of Scenedesmus were formed
primarily at low growth rates. Fewer than 47
unicells (see their Fig. 1} were reported under
all experimental conditions. These data were in
direct contrast with work using other species
(Trainor & Shubert, 1974 Swale, 1967: Siver &
Truinor, 1981). as well as with previous obser-
vations we had made with the same 614 strain
of Scenedesmus. In morphological (Trainor &
Shubert, 1974: Trainor er al.. 1976) and EM
studies (Bisalputra, 1965 or Trainor & Massal-
ski. 1971 with UTEX 614 a true unicelluluar stage
wis never observed.

We will indicate why it is important to distin-
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Fig. 1. Unicells and pseudounicells in Scenedesmus.
True unicells: (a) formed during the division cycle.
When four new cells faii to join, each produces several
spines. Thus a 4-celled colony is equivalent to four
unicells. Pseudounicells: (b) theoretical single cells if
a colony, such as figured in ta), fragmented. (¢) A
pseudounicell might be tallied if a colony were ob-
served in end view, with cells one above the other.
The observation would be from an end view. in the
direction of the arrows. td} One cell remaining in what
was a 2-celled colony.
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guish between true unicells and pseudcunicells:
these two forms devetop under entirely different
physiological conditions and represent distinct
stages in any life history. Eventually, in dealing
with the taxonomy of these organisms it will be
important to recognize the various morphologi-
cal types in a polymorphic species, especially
stages observed under natural conditions, and
to understand their method of production.

MATERIALS AND METHODS

Two axenic strains of Scenedesmus were used
in this study, UTEX 614 and strain 170. The first
strain was chosen because it was studied by
Gavis et al. (1979): the latter strain was selected
because it is a known unicell producer. and some
degree of control of this stage has been achieved.

Both organisms were grown in Bristol's me-
dium (Siver & Trainor. 19811 strain 170 was cul-
tured in both soil extract and Bristol’s with var-
tous additives (Tuble 1. UTEN 614 was grown
in Swan Luke Water tSLW. which has often

Table 1. The mean doublings/day and percentages of
unicells for Scenedesmus strain 170 grown in five me-
dia.

Doublings
d
P o Unie
Medium Mean 5. cells
Bristol’s 1.50 G.23 7
Bristol's + GA 1.51 0.30 7
Bristol's + NH,~ 1.51 C.36 21

Bristol's + NH," + GA 1.51 0.155 71
Bristol's + NH,” + GA +
Vitamin B, 1.61  0.154 93

‘photon flux densities of 60 or 100 wmol m

Cells were grown at 22°C. 60 umoi m™ s7! and a
16: 8 h photoregime. Additions of ammonium, glycolic
acid and vitamin B, were 7.8, 39 and 0.5 mg | re-
spectively. Cells were transferred daily and the per-
centages of unicells were means for populations on
day 4. An analysis of variance showed no significant
(0.05 significance level) difference among the mean
growth rates for the various media. However, there
were significant (0.03 significance level) differences in
unicell production between any two media except be-

" tween Bristol's and Bristol's + GA (ANOVA and Tu-

key ¢).

been used in attempts to duplicate natural con-

ditions (Trainor, 1976). Swan Lake is on the

University of Connecticut campus.
Experimentation was conducted at 22°C, at

—a

2 S‘l
(16:8 h photoregime) with a daily replenishment
of nutrients. Both organisms were grown in a daily
transfer system. With UTEX 614, we worked
with an initial cell concentration of 10° cells mi~*:
cell concentrations soon adjusted to the carrying
capacity of the two culture solutions used (see
results). With strain 170, a sufficient aliquot of
the culture was replaced daily to re-establish the
initial concentration of 3.5 x 10* cells ml=* (Siv-
er & Trainor, 1981). Growth was measured as
cell doublings per day.

RESULTS

Scenedesmus strain UTEX 614

This strain was examined for one week in a daily
transfer system, at two different light intensities,
in both Bristol's medium and Swan Lake Water
(SLW). In all observations. using a 1:1 daily
transfer there was approximately one doubling
of the populution daily. However, Bristol's me-
divm supported 3.5 more cells than Swan Luke














