UNIVERSITY JOF
e ras University of Nebraska at Omaha

Omaha DigitalCommons@UNO
Student Work

11-1-1975

Motility in Scenedesmus quadricauda.

Roman Zielinski

Follow this and additional works at: https://digitalcommons.unomaha.edu/studentwork
Please take our feedback survey at: https://unomaha.az1.qualtrics.com/jfe/form/
SV_8cchtFmpDyGfBLE

Recommended Citation

Zielinski, Roman, "Motility in Scenedesmus quadricauda.” (1975). Student Work. 3377.
https://digitalcommons.unomaha.edu/studentwork/3377

This Thesis is brought to you for free and open access by
DigitalCommons@UNO. It has been accepted for

inclusion in Student Work by an authorized administrator r
of DigitalCommons@UNO. For more information, please l ,;

contact unodigitalcommons@unomaha.edu.


http://www.unomaha.edu/
http://www.unomaha.edu/
https://digitalcommons.unomaha.edu/
https://digitalcommons.unomaha.edu/studentwork
https://digitalcommons.unomaha.edu/studentwork?utm_source=digitalcommons.unomaha.edu%2Fstudentwork%2F3377&utm_medium=PDF&utm_campaign=PDFCoverPages
https://unomaha.az1.qualtrics.com/jfe/form/SV_8cchtFmpDyGfBLE
https://unomaha.az1.qualtrics.com/jfe/form/SV_8cchtFmpDyGfBLE
https://digitalcommons.unomaha.edu/studentwork/3377?utm_source=digitalcommons.unomaha.edu%2Fstudentwork%2F3377&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:unodigitalcommons@unomaha.edu
http://library.unomaha.edu/
http://library.unomaha.edu/

MOTILITY IN SCENEDESMUS QUADRICAUDA

A Thesis
‘Presented to the
Departﬁent of Biology'
and the
Faculty of the Graduate College

University of Nebraska

In Partial Fulfillment
of the Requiremehts for the Degree
Master of Arts

University of Nebraska at Omaha

by
Roman Zielinski

November 1975



UMI Number: EP74979

All rights reserved

INFORMATION TO ALL USERS
The quality of this reproduction is dependent upon the quality of the copy submitted.

In the unlikely event that the author did not send a complete manuscript
and there are missing pages, these will be noted. Also, if material had to be removed,
a note will indicate the deletion.

" Dissertation Publishing

UMI EP74979
Published by ProQuest LLC (2015). Copyright in the Dissertation held by the Author.

Microform Edition © ProQuest LLC.
All rights reserved. This work is protected against
unauthorized copying under Title 17, United States Code

ProQuest LLC.
789 East Eisenhower Parkway
, P.O. Box 1346
Ann Arbor, Ml 48106 - 1346



ACKNOWLEDGMENTS

I am deeply grateful to Dr. Merle E. Brooks my major
advisor for his aésistance both as an uédefgraduate as
well as a graduate student. His advice and interest was
greatly_motivaﬁiOnal and appreciated. I wish to‘thank
committee member Dr. Paul V. Prior for his suggestions
and critical readihg of the manuscript. I also wish to
thank committee mémber Dr. Daniel M. Sullivan for his
interest and help in procuring equipment for this study.

I wish to thankythe.faculﬁy of the Bioiogy‘Department,
at the,University of Nebraska at Omaha who were.always
willing to take the time to help and share their knowledge. -
A special thanks to my parents Irmgard and Leon for their
aid and support over the years in helping me attain my
academic goals. Finally, I wish to thank my wife, Barbara,

for her patiencé and understanding which were invaluable.



THESIS ACCEPTANCE

_Accepted for the faculty of the Graduate College,

Unive;sity of Nebfaska, in partial fulfillment of the

requirements’for“the degree Master of Arts, University

| of Nebraska at Omaha.

ThesiS'Committée

Name ' - Department

g [, .
v ' ! A

/L

It L Gk

Cha&r an

Il /375

Date



TABLE OF CONTENTS

LIST OF TABLES .......

LIST OF FIGURES ......

INTRODUCTION ..........

METHODS AND MATERIALS

RESULTS «evveencncannsennanenenaneneannneeas e

Description of Motile Cells
EffeCtS Of Media ,v,‘_’...,:,,_,.‘...“.‘,'...._ @ ® o o e a e oo

Effects of Components in Beijerinck Medium

Effects of Temperatufe ceteee e

Effects of Light

Effects of Glucose Supplementation
Best Conditions to Induce Motility

Effects of Subculturing

.

12
12
25
25
26
26
31
32
37

38



LIST OF TABLES

“Table

I. S. quadricauda in

13 degrees C. ...

TI. Beijerinck Medium
III.‘Beijerinck-Medium
IV..~Beijerinck Medium
V. Beijerinck:Medium

VI. S. gquadricauda in

13 degrees C. ....
VII. Nitrogen Free Beijerinck at 15 deg.
‘VIII.Nitfogeﬁ“Free Beijerinck
IX. Nitrogen Free Beijerinckﬁ
X. Nitrogen Free Beijerinck

XI. Effects of Components of

‘Beijerinck Medium at

at 15 degrees C.

at 18 degrees
at 21 degrees

at 25 degrees

Nitrogen Free Beijerinck at.

at 18 deg.

at 21 deg. C. ...

at 25 deg.

Beijerinck

Page

14
15
16
17

18

19
20

21

22

23

24



LIST OF FIGURES

Figure Page
1. Scenedesmus quadricauda on.proteose agar ........ 10
2. Motile Cells df S. quadricauda «..ciecceiiinnenn. 11

3. Comparison Phdtoperiod, Temperature, Glucose

Sgpplementation'vs}'Time" ...... e e e . 13
4. No. of Motile Cells/cu. mm. vs. Temperature ..... 27
5. Growth Rate S. quadricauda on Proteose Agar ..... 28
6. Growth Rate in‘BeijerinckﬁMedium ceeeeiee PRP .29

7. Growth Rate in‘Nitrogeh;Free Beijerinck e 30



MOTILITY IN SCENEDESMUS QUADRICAUDA
'INTRODUCTION

The ‘study of algal life cycles is important in terms
of taxonémic‘élassification. Reproduction is one of the
Vcritéria used in placing algae into different‘divisions}
classes, orders,:and'families- .Growthjénd celi replica-
ti@n which are involved with life'cycles are the "sine qua
nQn" valiving OrganiSms (Coleman, 1961).

‘Results of studies concerﬁed with life cycles in the
algae Were,varied as to the question of how algae‘re—,
produce. Eafly botanists such aS'Linnéeus,considered
algae to lack a sexual cycle. Other ideas concerning
reproduction of algae include: sexual, parthenogenesis,
"subtle vapor", hermaphroditism; conjugation, de novo
synthesis,_metamorphosis,'infusoria, and zoospores (Smith,
1951).

That algaeucould_reproduce by both asexual and sexual
means  became established by mid nineteenth éentury. ‘How-
ever, the exact mechanisms initiating the sexual part
‘of the‘life cycle of some algae still need‘to be worked
out.

‘Factors_éffectihg sexual reproduction in the algae
include: temperature, intensity of illumination, duration

of light, size of the cells, concentration of dissolved



salts, partiél_dr?ing followed by.moisture, and release ef
sexual substances by the gametes (Smith, 19515. Theerange
of theSe_facters varies for differeht_algae. Coleman (1961)
erepOrted.that other factors influencing the cycle‘include:
provision of renewed nﬁtrients, dilution of old.ﬁetabolic
'prdducts, lowered concentrations of organisms.fqllowed by
reduetion in seCretion'producfs, accumulation of CO, in

the dark, vitamins, trace elements, and hormones.

Hollenberé (1936) studying Halicystis noted a
periodic sexual cycle which was not‘effected by intenéity
'ef illumination, durationfof light, temperatdre or O,
content;  Factors effecting sexﬁal repfoductien Very in
importance for different algae. No theory as3yet;s$tis—
factorily incorporates all the data available.

Scenedesmus was first described by Meyen in 1829

(beAlton, 1894). He_describedithe genus as a colony
composed of'twd.to‘sixteen ovoid or fusiform obldhg cells
joined ;ogether in a single row. Smith (1916) was the
firsﬁlto ﬁonograph.the genus. He described each cell in
the coenobium as having e single pyrenoid located toward
the outside wall and a single nuCIeus toward the inside._
Each cell has a peripheral cup—shaped ehromaﬁophore

which conﬁains'a few starch_grains; ‘Vecuoles occupy

a considerable internal space on either side of

the‘pyrenoid. The cell has a single, large,



chloroplast.

Scenedesmus quadricauda was first described by Turpin
in 1835 (DeAltbn,‘1894). " Prescott (1962) describes

S. quadricauda as a colony consisting of 2-4-8 oblong

cylindrical cells.usually-in a single row. The outer cells
have‘a'long curved spine at each pole. The inner cells are
“without spines._ Cells may vary in size between 3-18

microns in diameterband 9-35 microns in iéngth. There are

- several different Varieties of S. quadricauda that differ

‘in spine'length and cell dimensions. This organism was
isolated:by Trainor‘and given to the.Richard‘Starr Algal
Collection at the UhiVersity'of Indiana (Starr, 1964).
‘The:most‘noticeable characteristic of this variety is its
large size, which is 20 microns or larger in diame£e£ and
,30nmicr0ns or larger in length. The inner cells may also
bear sbinesf

Since its first description andﬁmonogfaph the genus

.Scenedesmus was considered to reproduce solely asexually

-by non mqtilébautospores;f There was no motile phase in

the life cycle. 'Cénsequently very little work has been

done pertaining to motility in Scenedesmus . Starr (1954)

foundvzoosporeé for Tetraédron a genus closely related to

Scenedesmus and thdught to reproduce solely by autospores.

No gametes weré observed although a motile phase in the

life cycle was discovered.



‘Trainor (1963) found a motile phase for S. obliquus
strain 393. He called these motile Cells zoospores.“The_
motile cells were described as having two flagella of
’équal.length, a pariétal chloroplast, occésionally a
stigma, contractile vacuoles, ro rigid'ceil wall, and no
'pyrenoids;

.Itvwas‘noted that'méﬁile cells were formed under

conditions which stimulated sexual cyéles in Chlamydomonas

(Sager and Granick, 1954). Nitrogen deficiency and‘light
‘Were'neCessary to stimulate productidnvof motile cells..
Trainor énd'Burg (1965) observed motile:cells for
S. obliquus strain WH 50 and §; dimorphus strains CAB-3,
63-2, énd_IUCC 746.  It'was found that storage at low
‘températures (15 degrees C,)fkept‘cells'motile 1on§ef and
favored fheir productipn, Attempts to subculture the
motile cells in different media failedl .The cells
‘ plasmolyZed. The cbncept of zoospore was considered
-premature and the term.“obiigate gameteSf was‘Substituted;
Trainor (1965) found zygotes wheh,two different
strains of S. obliguus were‘miXed; This»demOnstratéd‘a'

sexual phase in the 1ife'cyélejand that the motile cells

were gametes. However, it was noted that only Scenedesmus
species lacking spines were able to produce motile cells.

Scenedesmus species having spines‘did not produce motile_

‘cells.



'This‘experiment was an attempt to determine whether
motile cells could be produced by a spine-bearing

Scenedesmus species. Scenedesmus quadricauda was placed

under COhditionS'fouhdvﬁo behnecessary to‘stimulaté pro-
duction of mdﬁile cellsvaf_speéiesﬂlackiﬁg spines. The
‘effects_Qthemperature,.nitrbgen deficiency; and light
wére studied.to'determine-if these variables can induce

motile cell production in this quanism.



METHODS AND MATERIALS

Cultures of Scenedesmus quadricauda IUCC 614 were

obtained from the algal collection at the University of
,Indiana.

Axenic cultures were used'throughout thezexperiment.
Innoculations wefe made by the loop method using~cultures
of:vegetative cells in the log phase of growth. Motile
cells were transferred by pipette. Media, glassware,'and
pipettes were'agtoclaved. Aseptic~teChniQues were used
throughout the experiment.

All'cultureé were-placed in afg;oﬁth chamber. Light
intensity was kept constant throughout»the experiment at
4OQ foot candles. Stock cultures were maihtained én
proteose agar slaﬁts at 21 degrees C; under continuou§
.light,

| Théffollowihg‘modifiCations of Beijerinck medium .
were uSed: Beijerinck medium with all the nufrients
present,'wiﬁhpglucose sﬁpplementation (O.l%), without
nitrogeﬁ (ammonium nitrate), wifhout nitrogen but with
glucose'(o.l%);' All Beijerinck media and modifications
consisted of 10 ml?media in‘18‘x1150‘mm pyrex test tubes.

The following temperatures were used: 13 degrees c.,
15 degrees C., 18 degrees C., 21 degrecs C., and 25

degrees C.



Photoperiods used'(L:D).were:. 24:0, 16:8, 8:16 and 0:24.
TheifOllOWing salts were used in addition to the
sélts.present in ﬁhe Beijerinck'medium-to test the effects

of the components’of the medium in their ability to

3’ 4°
(NH,) ,SO,, Mg, (PO,),, KCl, and Fe,(804)3. ALl salt.

stimulate motile cell production: KNO‘ (NH4)3PO
'ISubstituted,Cultures-were kept at a photoperiod 16;8-at
21 degrees C. | |

Fifteen cultures were subjected to identical
treatments_forfeach different‘combinatioﬁbof temperature,
photopefiod and media used as‘weli as,for the different
cdmbinations of salts and the average éffect was noted.

All Culﬁures‘were checked at daily intervals over a'period‘
of two weeks for the appearance of motile-cglls.

A Spehcer‘BrigthLine Hemacytometer was used to:
}determine the number of cells per cubic millimeter.

Numbers are based on the average of 100 counts.

The follqwing media were used to subculture motile
cells: Beijerinck, 0.1% glucose supplemented Beijerinck,
Bold's, Molisch, Chu's #10, Knop's, Nutrient:Brdth;

1% Yeast Extract, Proteose Agar, and ?éast Dextrose Agar.
Stein (1973) and Pringsheim (1967) prgviae formulae for
'the.differeﬁt'media.' Five cuitures of each difterent'
mcdia were used. All cultures were placed at a photoperiod

16:8 atuél degrees C. Cultures were:checked'daily over a



”period of 5 days to note if motile cells could survive and
grow in a given medium. |

Photographs were taken with a‘Pentéx,Spotmatic camera
~mounted_on a phase contrast (Wild;model 1420) microscope

using a blue filter and Ektachrome film ASA 160.



RESULTS

Description of Motile Cells.

Scenedesmus.quadficaudaf a scineébearing‘species,
(Fig. 1) is able to produce motile;cells (Fig. 2) under
certain conditions. Motile cells have two'flagella of
equal length, a parietal chloroplast, and  no rigid cell
wall. Contractile vacuoles may or may not be preeent
since they coﬁld;nctlbe:éeen well in unstained or stained
cells. nyenoids and stigmas were not present. Motile
cell dimensions were ca. 5 x 6 microns. Description off

motile cells is similar to those seen by Trainor (1963)

for S. obliquus. IZKI stain was necessary. to see
organelles. In natural state motile cells are too active

for any organelles to be seen clearly.

Effects of Media.

Cuitures grown in complete'Beijerinck medium did not
produce motile.cells'withfn the temperature or photo—-
periods of this study (Tables I-V). Cultures grown in.
‘ammonium free Beijerinck'medium were able to produce
motile ceils regerdless of glucose supplemehtation (0.1%)
and photoperiod (exceptuat 0:24) at 15 degrees C. (Table
VII), 18 degrees C.'(Table VIII), and 21 degfees C.

(Tebie IX); This inaicates that mctile cells are produced‘

in an ammonium deficient substrate at temperatures below



Fig*

1.

38

Scenedesmus quadricauda on Proteose Agar

Cells ca. 800X,

10



Fig. 2. Motile Cells of Scenedesmus quadricauda.

Cells ea. 1600X unstained.
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24° C. and above 14° C.

Effects of Components in Beijerinck Medium.

Components of the Beijerihck_médium were eliminated‘
individually as Well as different combinations to note
the effect on motile céll production (Table XI); Careful
substitutiqnféf the components revealed NHZ‘was the
determining nutrient component in the‘mediﬁm for motile .
cell.prcductiong Nitrate deficiency did not stiﬁulate
_motile~celi productiOh. This signifies that total nitroggn
depleﬁionvié not necessary to stimulate production of |
motile cells and that not all nitrogen sources will
stimulate production of motile cells when they become
.depieted.frbm the medium. A quantitative measurement for
different conéentrations of NHZ and'other'COmpohents of
the medium was not determined.

1Effécts of Temperature.

Nitrogen deficiency by itself is not solely
reSponsibie fof motile cell production. 'Temperatureuwas
also a.factor, since at_temperatures below 14 deg;eesVC.
(Table VI) or above 24 degrees C. (Table X) motile cells
were not-produced even under nitrogen deficient conditions.
The time from'inoculation when motile'célls are first
Jobserved»decréasés wi£h an increasélin temperature

(Figure 3).
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Effects of Light.

' Whether light is a factor in motile cell development
still needs to be determined. Cultures grown in complete
darkness and checked at daily intervals over a period of
-two weeks did_nét develop'mbtile cells'regérdléSs of
température,_gluCosé_supplementatidn, or nitrogen deficien--
cy. However,ivegétati§é cells did not grow well as
eVidenced'by chlorophyll deficiency and cells exposing
xanthophyll and carotehbid pigménts. MOre'experiQ
mentation is necessary toﬂdetermine the'role of light
in motile cell production.

‘Best results for motile cell peructioh in terms
of photoperiod oééurred at L:D cycleiof‘16:8Q Thig'
signifies that continuous light does hot necessarily
give best_results for motile cell‘prqdugtion.

Effeets&of‘Glucosejsﬁpplementation.

Glucose supplementation.did_not effect motile cell
production except-where‘the.photoperiod.was.8:16
L:D (Figure 3). This indicates glucoée is an‘ihdiIQCt
factor for motile cell production and becomes more. im-
portant with a'decréase.in duration of light.e3cept at
total darkness where it becémes insignificaﬁt again. 1In

S. quadricauda with an increase in darkness glucose sup-

plementation is favored for motile cell'production._

‘Quantitative effecté of glucose was not determined.
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Best Conditions to_Induce Métility.

When motile cells were produced there was a aif-
ference in the numbers produced. Greatest numbers were
' prOduced at a photoperiod 16:8, without glucose suppié—
mentation, under ammonium free conditionshat 2l degrees‘
C. (Table IX). The least humber of_motile cells produced
occurred under similar conditions as above except. the
temperatﬁre was 15 degrees C. (Table VII).

Cells reméined<métile'longer at 15 degrees C. (one
week).than‘at‘214degrées C. (3 days). Motile cell pro-
duction was fayored‘at,Zl degrees C.‘as opposed_to the
othér,ﬁemperatures‘used (Figure 4).

Growth‘rates for vegetative cells-on'proteose égar
(Figure 5)‘and Beijerinck_médium (Figurené) showed that
the average life spén,of a culture was 18 days. The
avérage 1ife.spaﬁ of a nitrogen deficient culture was 9
days :(Figure 7). ‘The time from inoculation when motile
cells first‘appeared showed that motile cell production
is favored from cultures in fhe stationary or declining
phase of growth.

Effects of Subculturing.

Attempts to sﬁbéulture'motile cells on the following
media failed: Beijefinck) 0.1% glucose supplemented
Beijerinck, Bold‘s, Molisch,'Chu's #10, Knop's, Nutrient

Broth, 1% Yeast EXtract, Proteose Agar, Nutrient  Agar, and
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minus nitrogen.
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Yeast»Dextrose_Agar. 'The motile cells plasmolyzed. Motile
.cells in the nitfogen free'Beijerinck médium did'not'liVé'
‘longer than Qné week. ‘Furtherlstudy-for pH and osmotic

' pressure is indidated. H

. Problems for Fﬁrther’Study;

Based_dn‘the infbrmatioﬁ’providedmby this study it
‘was not possibie'to determihe whether motile cells are.
zoospores. Or gametes.. No "relative sexualityﬁ was
observed (Hértman, 1934). No‘plasmogamy; karyogamy,
.‘Zygotes, or attempts to form clumps or pairs were
observed.

Mére work needs to be done in terms of mating
competencé'or-crossing mQtile‘ceilS‘With different_
strains and species to note whether motile cells behave
‘rlike'ZOOSporés or gametes. Also ﬁore'work needs to be

done on the guantitative aspects of the different factors

involved in motile cell production for Scenedesmus as
well as other possible factors involved in motile cell

production. -



DISCUSSION

" Since 1829 when ﬁhe.genus’ScenedeSmus w&s first
described it was noted that the species could bé placed
into two general morphulogical caﬁegories. Those species
that are ovoid and tﬁose that are fﬁsiform.

qut fusiform'épecies lack spines while mosf Qvoid
species have spines. Trainor and Burg'(1965) suggested\
that the ability to produde,motile cells‘ﬁight be one
essential;difference Whi¢h>maylbe'linked to morphology

between Scenedesmus speCies‘lackingISpines which tend to

‘have a fusiform to lunate shape from spine-bearing

Scenedesmus species which have oblong or ovate shaped

cells.
This experiment shows that at least one spine-

bearing épecies_is capable of producing motile cells.

Motile cells of . s. qgadricauda.were similar in appearance
tp motileﬁcellS‘of non spine-bearing species. This would
indicate that the ability to prddﬁce motile cells is not
an essential difference between'spinefbearing and non

spine-bearing species.

Fritsch (1935) placed Scenedesmus in the order
Chlorococcales family Coelastraceae. This family is
characterized by its members having no motile cells. With

‘the finding of motile cells (Trainor, 1963, 1965) the genus



was placed’in'the'family Hydrodictyaceae. This family is
charactérizedlby haVing strictly colonial membérsvcapable
‘of forming zoospores andigémetes,.

Whitford_(1969)'places the genus Scenedesmus in,

~the family Scenedesmaceae. Unlike members of the
HYdrodictyaceae which tend tO‘bevmultinucleate and
produce a chloroplast which is diffuse in mature cells,

Scenedesmus is uninuCleate‘with a well defined plastid

that is not diffuse. Whitford's'Scenedesmaceae are
'characterized'as reproducing solély by autospores. The -
motile éells discoVered_in this studY'indicate that a
:evision of this.family‘or other taxonomigvadjustments
may bthegessary.

Klebs (Trainor, 1959) noted that semi-starvation was

necessary before certain’strainS'of'ChlamydOmbnas onld

produce gametes. Sager and Gfanick (1954) found that only
ammonium nitrate depletion was necesSary'for'gametogenesis
in Chlamydbmonas. ComPOUnds such as NH,

glutamine can act as sole nitrogen sources but zygote for-

.mationIWill not take plabefg Trainor'(1963, 1965) also
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c1,'NaNo3, urea, and

found that ammonium nitrate depletion stimulated motile cell

production in S. obligquus. This study found that ammonium
nitrate deficiency will Stimulate'motile'cell production
but‘oﬁiy a deficiency of NHZ‘is actually necessary (Table

XI) .



.Moewuss (1938) noted that only certain‘anelengths at

the blue end of the spectrum are necessary for motile’ cells

to be produced in Chlamydomonas. ‘Sager and Granick (1953)
found-the 1ight'£equirement to be a‘function of nutrient
depletiomn. Sageriand‘Granick.(1954x found that light

was necessary fo produce’Cells»compétent to mate. Light

: wés'involved inyphotosynthesis-which promoted anabolic*
processes‘in‘the cell'ﬁhich'ties up any rémaining free
nitrogen.

Lewin (1956) observed that the light for gamete
production has an action spectrum similar to that of
photosynthesis. Gamete production was inhibited by
phehylurethan a photosynthetic‘ihhibitor. In this{study
it was noted that onlysnitroqep deficient cultures in the
presenoe of light.wsre able to produce motile cellsl_‘Other
’studies by Hoyt (1927), Spessard (1930), Couch (1932) using
~different genera found that light was not necessary for ths
liberation of gametes. More.experimentation is necessary
" to determine.the funotion of light in motile cell pro-

“duction for Scenedesmus quadricauda.

In this study an increase in temperature up to 21
degrees C. resulted in:an increase in the number of
motile celis‘produosd (Figure 4). Motile cell production
was favored at higher temperatures. These results agree

-with the work of Forester and'Wiese (1857) who found that
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an increase in temperature up to'a certain point results in -

an increase in\production of motile cells in Chlamydomonas.

Trainor and Burg (1965)'noted.that in Scenedesmus
bbliquus’motile cell production was greatest and favored at

Iower'temperétures (15 degrees C.). The same temperature

tolerance range for motile cells exists for Scenedesmus

obliquus andJScenedesmus'quadricauda. Temperature com-

parison for motile-cell'productioh in S. obliquus and

S. guadricauda cannot as yet be-explained}v

In this StUdy motile cells weré‘produced at the end
of the log phase when the growfh rate wés dec1ining
(Fig. 7). ‘If motile cells are gametes, these results would
ag?ee with the work of Coleman‘(i958) who noted that. the
appearance of mating competence is most often corrélated'
with the end of the log phase of growth. Growth rate
declineSIWhen mating ability appears at a maximum.
Trainor and Burg (1965) noted that with an increase of
?égetative growth in S. obliguus there'Was‘a_decrease1in
the number of motile cells produced.

The role of temperature and illumination in mating

behavior is not yet completely understood in Scenedesmus.

Further experimentation is necessary.

_Why motile éells for spine-bearing Scenedesmus
species were not found in previous studies is not known.

Previous'stUdies by Trainor (1963, 1965) were conducted



36

under continual illumination which the present study shows
is not the best lighting conditions tO'stimulafe prdJ»
duction of mOtilé.celié., Time‘of.experimental obSerVatidn
when motile cells_were-firsf obsérvéd was within three
‘days_of inoculation in the‘previous studies. Under the
best conditions for motile cell production in this study,
four days were requiréd before motile cells were firét
obéervéd; The preseht_étudy indicates that vggetative cells
in the log-phase'of growth is not the time to observe
motile cells. This may not have been the case in previous
studies.

"Consideration df soﬁe of the_many variables in-
volved in motile cell production suggests possible
reésons why mOtilitywwas-notfobsered in spine—beafing

Scenedesmus species previously.




SUMMARY

Scenedesmus quadricauda, a spine-bearing species,

was'fOUnd to poseess the abiiity‘to prodﬁce motile cells
under certain conditions.

Best COnditions for,Stimulating motile cell pro-
duction were«found:to be a nitrerthree Beijerinck medium
at a temperature‘ofz2l'degrees'C., at photoperiod 16:8
(L:D), and from veoetetive cells that were not ‘in the
logarithmic phase of growth.

}Anaiysis of the Beijerinck medium revealed that only
ammoniumedeficiency was necessary in terms of nutrient
debletion to stimulate motile cell production.

Temperature raﬁge for motile cell production Wae‘14
degrees C. to 24 degrees C. More experlmentatlon is
necessary to determlne the role of llght in motlle cell
production. Attempts to subculture motile cells to dlf—
ferent media:failed. .The’presence of plasmolyzed cells
‘indicates more experimentation in'terms of pH and osmotic
pressure is necessary.

Motile cells.were‘similar in appearance to those found
in non epine—bearing species. Further'experimehtétion'is
necessary to determine whether motile cells are zoospores

or gametes.
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