exciter filters used in this study re.ged from 390-420, while in
Kawai and Muller’s studies the range oxtended fram 400-440rm. The
light emitted from the former filter was violet and the ltter
blue-violet. This discrepancy may rave accounted for the lack of
abservation of autofluorescence in the Feldmannia sp. motiles. Use
of a wide band interference filter emitting blue-viclet light in the
range of 390-440rm with a dichroic mirror FT460 and a barrier filter
LP470 would establish more conclusively whether or not
autofluorescence of zoospore flagella occurred in Feldmannia sp..

5.9. Zoospore fine structure

The structure of the zoospores of Feldmannia sp. studied in this
dissertation de not deviate much fram the ultrastructure of other
zoids within the Ectocaiuiles. This supports the idea that the
division is monophyletic (Clayton 1984). In Feldmannia sp. tvo
chloroplasts ooccwrred in each motile cell. One basally situated
chloroplast was evident in a number of zoids (Baker & Evans 1973,
Manton 1957), occasionally their tendency to pruoduce laobes made it
possible to view them in more than one profile.

Observations of settling motiles revealed *“hat they are firmly
attached to the substrate, most probably by an adhesive. Scanning
electron micrographs of settled motiles revealed that the nature of
this adhesive may be mucilaginous. Te motiles were initially
attached to the substrate by the anterior end, while more of the
motile surface became attached with increasing time. The production
of this mucilage is likely to occur in the dictyoscme since vesicles
concentrated in the anterior end of sectioned motiles appeared to be
in close proximity to the dictyosame. Evidently there is some
adhesive responsible for attachment of the germlings for a number of
days, until the formation of rhizoids takes place. It is uncertain
as to whether this adhesive is still produced after the cell wall is
formed and further cell divisions take place. In other members of
the Ectocarmpales, when the rhizoids of the developing germlings make
contact with the substrate, the rhizoids enlarge slightly, and
secrete a yellow substance around the cell wall (Fletcher 1977).
Slight enlargement of the tip of the rhizoid of Feldmannia sp. was
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noted, however no yellow substance was associated with the rhizoids.

Atterpts to embed Feldmannia sp. zoospores for sectioning revealed
that they rapidly formed cell walls after release. If more than half
an hour passed (rom the time of release to fixation, cell walls were
already evident in sectioned material. [ight microscope cbservations
of the time taken frum release to settlement of zoospores ranged from
thirty minutes to two hours. Once settlement had taken place, cell
wall formation did not necessarily cammence immediately. In
Ectocarpus (Baker & Evans 1973) cell walls were evident around
zocspores one to two hours after settlement. It seems strange then,
that in a mnumber of embedding runs, only motiles with cell walls were
abtained. Perhaps, these settled motiles were slightly heavier than
the motiles without cell walls, and so less easily lost during the
fixation proceedure. If motiles were fixed before half an hour after
their release, cell walls were present.

While zoospores of Feldmannia sp. did not show any substrate
selection in their settling pattern, other brown algal spores appcar
to be sensitive to surface topography, particularly the ship-fa' ing
species (Baker & Evans 1973). Zoospores were reported to remain
motile for up to 24 hours (Wynne 1969 in Fletcher 1987, and Baker &
Evans 1973) amd could detect, and respond to, axtermal stimuli such
as ligmt. Feidmannia sp. zoospores are positively phototactic and
have not been seen to remain metile for longer than 2 hours.
However, this may be the result of unnatural culture conditions.

91



5.10. The influence of temperature, photoperiod, photon fluence and
light gquality on the growth and development of Feldmannia
sp.

The pherology of a species in the field may not be the same in all
respects as that found ir. culture studies (Henry 1988).
Bwirommental conditions in  the laboratory incluua: constant
terperatures, oconstant irradiance, often stagnant nutrient enriched
medium and a lack of associated biota, while in the field varying
terperatures, varying irradiance, well-mixed and low rutrient medium,
associated biota of oapetitors and possible producers of growth
affecting compounds may occur. Different phenological responses may
also bte the result of genetic variability in the species,
particularly at the exiremes of its geographical range. Despite all
the differences between these two enviromments, responses found in
culture studies must reflect to a large degree, the growth and
reproductive capacities of a species in the field.

Feldmannia sp. grew successfully in a wide range of envirornmental
conditions and this may reflect samething of the extent of its
matural geographic distribution. It grew most favourably in
terperatures and photoperiods oommon to tropical and subtropical
waters.,

One of the chief abjectives of exposing Feldmannia sp. to various
ervirommental conditions, was to stimulate a change in the phase of
the life cycle., It was anticipated that this change would take the
form of production of unilocular sporangia. No such change took
place and no unilocular reproductive structures were induced by any
of the treatments. The significance of this is discussed in Section
S.1,

The experiments performed do however provide information on which
treatments stimulate grawth and reproduction and help to pinpoint at
what stage of growth v uroduction oocours, if at all. A count of the
total number of sporar jia on the last day of experimentation,
provides an indication of the extent of the reproductive capacity of
filaments grown at a particular treatment. The number of empty
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sporangia may act as a more sensitive indication of the first formed
sporangia.

Only

general trends emerging from the experimerntal data can be used

anxd there are a nuber of reasons for this;

(1)

(11)

(1i1)

(1v)

(v)

There is variation between treatments, in the age of filaments
and the nmumber of cells at which reproduction occurs. While a
certain amount of variation between treatments can be expected,
in same instances the discrepancies between treatments was

large, notably in the temperature and photoperiod experiments.

It would be expected that growth of the same plant under the
same experimental corditions, at short time intervals, would
yield similar growth patterms. However, the pattern of growth
and the slope of the graph varies markedly at different times
on repoating eperiments (Figures.1Sa - 17¢), with the
oxception of the photoperiod experiment (Figures.lda & 14b).

Unlike cell numbers, which are relatively uniform throughout a
treatment, the numbers of sporangia varied markedly between
filaments within a treatment. On a number of occasions, the
filaments selected for recording had fewer sporangia than the
surrounding filaments. Fossibly a greater number of plants
shauld have been cbserved and their sporangia number recorded.

Since recordings were only made at 2-4 day intervals, the exact
day of initiation of reproductive structures was often not
established. The numbers of empty sporangia, however, may give
an indica.ion of which filaments were at a more advanced stage
of reproduction. As mentioned in the results, the initial
phases of sporangia production resembles early vegetative
growth and so reproduction was only recorded once sporangia
were already relatively mature.

There is always the possibility that conditions, other than
those purposely varied for each treatment were no* constant.
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(v)

(vi)

It was noticed that crowding of filaments may have to a certain
extent, inhibited growth in same of the treatments. Since it
was not possible to control the numbers of motiles syringed
into each Repli-dish, crowding of filaments occasionally
ooccurred. Plants grown wyier these conditions appeared to have
fewer branches and a lower reproductive capacity than those not
grown in crowded conditions. It 1s possible that both space
and nutrients became limitiryg. While attempts to maintain
salinity levels were made by sealing the Repli-dish dishes, it
appeared that charges in salinity toock place, as recorded in
the temperature experiments (Figures.l%a & 15b) ie. by
evapouration and condensation. It is inevitable that the
longer the duration of the experiment, the more prone to
salinity effects the trmatment would be. Here the photoperiod
eperimont may have been affected. Occasionally condensation
or the inside 1id of the Rup!i-dishes cocurred, this too may
have altered the salinity of the medium. Knoepffler-Peguy
(1970) ocbserved changes in the morphology of two Feldmannia sp.
related to salinity levels. More saline conditions crused the
daminance of the prostrate system, while reduced salinity
resulted in the predominance of erect filament. Observatiors
of Feldmannia ep. showed that a similar response of morphology
to salinity levels may exist. It appeared, however, that the
daminance of either the prostrate or erect system was related
to the mumber of coells. Those filaments grown in high
salinities had fewer cell numbers and less well developed erect
branches .nan filaments grown in less saline oonditions.

It appeared that reproduction was dependent on the cell numbers
of the filaments viz, once a certain filament size was reached
reproduction  occurred. The filament size at which
reproduct ion oocrred varied markedly between experiments in
same  Iinstances «g.  Figures.l5a & 15b, 17b & 17¢, but appeared
to be reasonably constant between treatments eg. Figures.lda
& 14b, 15 & 1%b, 17a, 17b & 17c.

Counting of filaments, particularly mature filaments, was
subjective. The erect filaments often extended out of the
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focal range of the microscope and so onll number estimates
based on the length of the filaments had to be made. Erect
filaments also terxed *to obscura each other. The author is,
however, confident that a high level of uniformity in counting
was maintained, as filements vecountad yielded numbers very
close to the originally recorded number.

The reasons behind the responses obtained under different
enviromental conditions will be discussed in tumm.

The photoperiodic experiments did not initiate a chanye n the phase
of gemerations of Feldmynia sp. and s0 no true photoperiocdic
response ocourred (luning 1981). If use is made of Dring’s (1984)
definition of a photoperiodic response in which a light break in the
dark cycle is meant to induce a change of phuuw, then once again we
can conclude that a photoperiodic effect was not exhibited in
Feldmannia sp.. Rather filaments appeared to be responding to the
amount of available light rather than to the length of the light
period. Here we have assumed that the Feldmannia sp. is a
sporophyte. If this alga was, however, a gametophyte then no
altermations of gerwmrations would be cobserved regardless of the
photoperiod.

Here it is necessary to point out that there may have been a flaw in
the criginal egerimental design. Dring (1984) pointed out that the
experimental design should be such that the irnadiance must be
decreased in proportion to the increase in day-length, so that all
treatments reciive the same photon fluence and any differences in
development between treatments can be attributed to day-length and
not to the total amount of light received.

The results do suggest that greater day-lengths meet the requirements
recessary for the induction of sexuality more rapidly than in anort
day treatments. According to Stifter (1959) light is required for
photasynthesis and for photostimilation of respiration. Thus the
requirements for growth are the same as those for reproduction. Wwhen
filaments growing in short day-lengths were placed in 12L:12D light
dark cycles, they became reproductive within 3 days. Here the
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increase of available light satisfied the growth and reproductive
requirements more rapidly than under short day-lengths. New medius
was also added to these Repli-dishes and this may also have
contributed to the surge in growth.

In order to establish whether a true photopericdic response is
evident in Feldmannia sp., it would be necessary to cbtain clones
that bear both unilocular and plurilocular sporangia. Here a change

in phase would indicate the presence ol a photoperiodic response.

Since Feldmannia sp. grows most favourably in lang day-lengths
(Figures. 14a & 14b) it is possible that it achieves maximum growth
during the summer months.

The general trend emerging from the temperature experiments is that
Feldmannia sp. grows and reproduces in a range of tamperatures and
most  favourably in higher temperatures around 30°C. This 1is
ancrolcus  when we consider that Feldmannia sp. was found growing on a
relatively deep water host, where high water temperatures of 130°C
wold not be found,

When the (esults abtained for the response of Felimannja sp. under
different temperatures is oampared to that obtained in Giffordia
nitchelline (Amsler 198%), a number of similarities are evident., In
both species, little growth occurred at 10°C, however, growth in
culture was relatively good between 15-25°C. Corresponding to this,
G.mitchellise reached maximum size and abundance when similar sea
water terperatures coourred at the oollection sites. During late
sumer when terperatures exceeded 25°C, size and abundance decreased
in the natural populations of G.mitchelliae. Growth of Feldmannia
sp. did not appear to be limited by temperatures above 25°'C and below
J0°C  (Figures. 15 & 15b). The temperature peaks in Natal coast
waters would be slightly greater during the lato summer than those in
the California cocastal waters where G.mitchelliae was collected and
cteerved., This oould mean that maximm size and abundance of
Feldoannia sp. would be achieved at tempoeratures above those where
the maximum size would be reached in G.mitchelliae.

96



Most rapid growth of Feldmannia sp. ocours under higher photon
fluence rates (Figures 16a.- 16C.). This can be related to the
photosynthetic rate which is stimulated to a greater extent at higner
photon fluence rates. It appears, however, that the rapid increase
in cell mumber at higher photon fluence rates is at tne expense of
reproductive capacity, reflected in the lower numbers of sporangia in
most high photon fluence rate treatments. The bleaching effect of
the filaments at high irradiances indicates that the pigment systems
have been damaged in same way and €0 may influence the viability of
the filaments. Hoffmann (1985) noted eimilar deoolouration of
ligulae in Glossophora kunthil at high irradiances and suggested that
some specific developmental process was being affected resulting in
decolouration,

Greatest reproductive capacity appeared to be achieved at low photon
fluence rates (Figures 1l6a.- 16c.). This may be expected since
Feldmanria sp. was found growing epiphytically on a deep water algal
host .

Of the light quality treatments, blue light induced the most rapid
growth (Figures 17a.& 17b.). It has been shown that the wavelength
of the filters used can be oarpared to the transmittance spectra of
algal pigeents to determine which pigments are most actively involved
in photasynthesis.

There are a mmber of photosynthetic pigments in brown algae, each
with maximum absorption peaks at different wavelengths (Saffo 1987).
The abscrption peaks of the red, blue and green celloprane paper used
in this eperiment were compared with the absorption peaks of
photosynthetic pigments (Figures 18.- 20.) as determined by Saffo
(1987)

An atterpt was made to determine the action of certain pigments in
the photosynthetic process in Porphyridiun cxuentum (Ag.) Naeg. (Ley &
Butler 1980). Since we have an indication of which pigments are
being excited under the different filters, it may be poesible to
explain the effect of light quality on growth in Feldmannia sp. based
on the work done on Porphyridium cruentum. In essence, it was found
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that chlorophyll was organised into large photosystem I units and
small photosystem II units ‘~d energy is exchanged between these
units. It would be expectes’ “hat the hichest level of light eneryy
available to the photosystem, would induce the fastest growth. The
flow chart for energy transfer is summarised z: follows:

FUCOXANTHIN €———— LIGHT ENERGY

CHLOROPHYLL A IN
PHOTOSYSTEM 11

CHIOROPHYLL A IN
PHOTOSYSTEM 1

Illumination of Feldmannia sp. with the blue and green filters
resulted in the excitation of the pigment fucoxanthin and chlorophyll
a, abserved in the overlap of pigments and filter peaks in Figures 18
ax!i 19. The red filter peak does not overlap with either of the two
pigments, however, between 400 and 500rm there is same overlap at low
absorption levels of the filter (Figure 20.). The faster growth of
the alga grown urder blue and green light may be explained by the
direct excitation of either photosystem I or II by the chlorophyil a,
or the less direct excitation of the photosystems by fucoxanthin.
The weak overlap of the pigment absorption peaks with the red filter
may explain the slower yrowth under this filter.

The influence of light quality on reproduction is not easy to
explain. Since sporangia were recorded in all treatments in one
experiment, their failure to form in other treatments must be due to
some feature other than the light quality.
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VI.

A number of feares of the ultrastructure and development of
Feldmannia sp. in culture have been cbserved in this dissertation.
These can be sumarised as follows:

(1)

(314)

(iv)

It was established that the alga studied in this investigation
belongs to the gerus Feldmannia, however, identification to the
species level was not conclusive. This alga had the greatest
similarities to Feldmannia lebellii and F.globifer. Based on
the presence of a pronounced prustrate system in this alga, not
apparent in the other two species, it seems most likely that
Feldmannia sp. is a = 108,

wfiuwr whi eadily to the cell walls of

AMdia o vxl f.uoresors Uvightly under viclet light. In

way it wer peens e to establish that growth oocurrs in

readary v apical meristematic regions. No
uto. raoenon ot the flagell of motile ocells was abserved.

The &' - e develogment of e plurilcoular structures

Clcsely wle those found 'n ~her members of the

St carpales (Knigt 11929, lofthace o Capon 1975, Markey &
il 1376 Clayt. 1984 & 1956). Whil!c the cell divisions nf
the Temani.a do not follow a rigid puttern, there is a close
rusonblance ¢ the two, six celled an nine rank stages
wde tifjad  on .2 development ¢f Ectocarpus Aarvis .Lotthouse &
Cepan 1975) .

At "ae electron microscop: lev: ., inform tion about the
formation of the cell wall, funmioning of Golgi and the
formation of flagella is revealed It appears that the first
staze of cell wal! format.on is the production o » *hin layer
between two cells. ¢ 1s onto this layer thi* fibrous-like
material, releasal _rum Golgi derived vesicles, .s packed. The
role  of plasmalam.ascmes and\or 1'sosames in cell wall
formation is still uvrclear. The precursors of the tlagella are
the centrioles which c.ve rise to the basal piates ™o
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flagella extends from the basal plate into a flagellar vesicle,
until they have increased sutficiently in  length to become
confluent  with the matrix surtounding each cell. Stages in the
formation of mastigoneres were not evident. The Gelgi could be
yyarent ly avo lved noa numer of functions throughout
roamgErverwn s and in the motile cells: cell wall formation,
proafaction of  vesicles containing enzymes for oell wall
breassown ard matrix  formation  In rature sporangla, and alsc
the profation of awsives for attactewt of motile cells.

Te ultmstrataow of motile cells 1s also crsistent with
tweratirs of Otler mweters of the Ectocarpales (Manton 1957,
farer & Pyars 19T Clayun 1984) . lame nadors of vesicles
At the Nferior enis ! tw mile cells, are thught to be
ansce lated with macliasge formation recuired [ attacheent to a
siwmtrate MTwe m2ile wils attah 0 the s 'strate by their
Arter LoT ervis % et ggmar o have oy sutetrate

jtefererniw

Tois mmt kel lat e premsure rwegaonsible for exgelling
m® e wmils e e wmurangla s e to swelling of the
s e soranding et mrtile wil. e preserce of PAS
staln in tis malliage imdicates that 1t is carbahydrate in
et ire At capadiie ¢ wwelllng when hydmtad, This sygyports
e grervation of Tveh (1976 on Qrdd XEentond .

el ius = 3 - - ! a wite rame of environmmental
relitions and grvem et favourably in water temperatures of
P vl R igmes |k R0 A0D amd lel:g), amd  photon
fluruen 4 Ll “nes ten the treatrment that
A Uw tuwe Wil increase in cell moters detrimentally

Affets ‘re rvprodative capacity, particularly in the case of

high  photon  fluerws Next to white light, Feldmannia sp.
yygmars W mwmt favaurably  in blue light, toilowad by
reen  Light amd then red 1) ht. Mis may be explainad by

rpar iy the alsmorption peaks of the different tilters with
e WsOIpt ion  peaks f the pigments  ftucoxanthin  and
dlormghyll a. The greater overlap of pewaks of blue and green
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(viil)

while
mmber

i)

(1i1)

(1v)

light resulted in greater excitation of photosystems 1 and
} 3 8 This led to more energy being available for growth wwler
these two filters than for the alga grown under the red light
conditions. The influence of light quality on reproduction is
unclear.

o unilocular structures were induced during the various
experiments, There are a nunber of possible reasons to
explain this. The stimulus necessary to trigger a change in
phase may be extremely subtle and it is possible that the
eperimental conditions used in this thesis did not cover the
stimull needed to induce unilocular formation., Altematively,
the original stock plant may have been a gametophyte bearing
plurilocular gametangia, ad therefore would never be “ble to
praduce unilocular structures, regardless of the environmental

corviitions. Finally, it is possible th't unilocular
structures are never formed in the life cycle of Feldmannia
sp. . This oould only be established onon more wild material

i oollected and exguosed to a wider range of experimental

conditions.

a detalled study of Feldmannia sp. 0as been made there are a
deficiencies where further research cauld be undertaken:

It wauld be necessary to establish conclusively whether this
1s indeed a new species by scouring ail the literature on the
Ectocarpales classification. If this alga has not yet been
described then a full description and species name must be
made ard published.

The gengrapnical distribution of the taxon along the sast
Sauth=-African coast should be determined. Collection ~f wild
material may yield unilocular reproductive structures, which
wald provide more information on the life cycle of this

species.

Furthe: sectioning of mature sporangia would reveal more
information on the stages in cell wall and flagellar
formation.

Carbon anvl geld palladium coating of motile cells and more
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carveful negative staining, may also reveal more of the detail
of the mastigonemes of the flagella.

It is hoped that this thesis pruvided scme practical information that
may be useful to further studies on members of the order
Ectocarpales. It seems that there are large similarities in
morphology, ultrastructure and development Letween members of this
grap and in this respect many of the .indings of this thesis are not
new . It is always more difficult to draw conclusions and derive
explanations for responses in experimental studies. It is hoped that
this dissertation provides same indication of the responses to a
range of envirommental conditions and inspired speculations as to why
they cocurred.

This was clearly a laboratory based study and an cbvious amission in
cbtaining a carplete understandiig of the life cycle of Feldmannia
sp., is studies on the ecology of the alga in its natural
envirorment. Perhaps if this alga were relocated in the field, a new
dimension in the factors controlling growth and reproduction would
anerge.
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VIII. APPENDIX

8.1. Qulture media

Preparation of sterilized sea water

i) Sea water was double filtered through Whatman’s No. 1 filter
paper.

i1) One part listilled water was added to nine parts of filtered
sea water and sterilized in an autoclave by steaming at 70°C

for 20 minutes at 105KPa. The water was stored in steri.e glass
Lottles and allowed to cool to room temperature before use.

Preparation of Soil extract

i) One part soil (obtained from Garsfontein!) was boiled in a
pressure cooker with two parts distilled water.

ii) The mixture was then left to stand overnight allowing the sand
ard silt to settle. The ligquid supermatant was
double filcered through Whatman’s No.1 filter paper.

1ii)The brown fluid was autoclaved for 20 minutes at 150kPa
dispensed into screw cap vials and stored in the refrigerator.

TABLE 2.: FProvosoli enrichment solution ingredients
(Stein 1973

Three solutions are made up:

I. Salts stock solution: (add 10ml~lculture)
To 1000ml of double filtered sea water add:

a) NaN, 5,6099"1
b) Na =glycerophosphate 0,787791
c) Fe EDTA 264,39

d) Tris - Buffer (pH 7,8) 7,995g}

I1. Truce metals: (add 10oml~lculture)

e) 2nS, 7TH,0 0,0239°%
£, MnS, 4H30 0,1628971,
g) QuS, 7H30 0047781
h)  FeCy 6H50 0,04865g
i) Na, EDTA 1,0013g"}
1) Hyfo, 1,14389"2

I11. Vitamin stock solutions: (add 2m1™})
These are added separately to the cultures

vitamin By, (cyanoccbalamin) 0,00016q1 "}
Biotin 0,00008g4 "}
Thiamin = HCL 0,002gl

115



8.2. Electron microscopy

The preparation of fixatives involved in primary fixation

a) One part 6% glutaraldehyde to nine pa'ts sterilized sea water
for eight to 15 hours at room temperat.re.

b) One part 4% glutaraldehyde to one Ynxc 0,25%M sucruvse to eight
parts 0,1M sodium cacodylate for 2%/ hcuuatAC

¢) One part 3,5% glutaraldenyde to one part 1% caffeine to eignt
parts 0,1M sodium cacodylate buffer, pH 7, overnight at 4°C.

Preparation of the sodium cacodylate buffer

32 grams of sodium caorxdylate was dissolvad in sea water to give
a final volume of 1 litre, 0,2M sodium cacodvlate buffer pH 6.8-7.2.

Preparation of glutaraldehyde

To make up the different concentrations of qlutanldmydt, 12,5ml of
0,2M sodium caoodylau buffer was adied to :

a) 6% gluteraldehyde : 6ml of 25% qlutanlchhydo in distilled water
b) 4% " t 4ml

c) 3,5% » : 3,5mrl "

All of the above -oluticn- were made up to 25ml with distilled water.

Post fixation:

a) sterilized sea water (x3)

b) i. 0,1M sodium cacodylau buffer pH 6.8~7.2 and 60% sucrose
ii. 40% sucrose
iii. = 20% sucrose
iv. 0,1M sodium cacodylate buffer only.

c) 4 washes in sodium cacodylate buffer.

Preparation of 2% OsO,

1 mg of crystalline OsO, was dissolved in 25ml of distilled water
to give a 4% solution ot Os0,. To cbtain a 2% 0sO, solution, lml
of the 4% 0s0, was dilluted with a) 1ml lurili.é sea water, b)
ard ¢) 1ml 0,IM sodium cacodylate buffer.

Enbedding and polymerization
Impregnation of material with Spurr’s resin:

i) lpnxuoﬂumlcolpnrtmr-mtorlhmr
il) 1 part ethanol to 1
ii1) 1 part ethanol to 3 parts Spurrs resin for 1 hour
iv) 100% Spur s resin for a) and c) 2 hours
b) 15 hours

v) fresh 100% Spurrs resin for a) 2 hours

b) 6 hours

c) 24 hours
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Preparation of Spurrs resin: (Spurr, 1967)

Vinycyclohexan. Dioxide (VCD or ERL 4206 ) 10 grams
Diglycidyl Ether of Folypropylene glycol (DER 736) 6 grams

Nonenyl suc inic Anhydride (NSA) 26 grams
Dimethylami 2ethonol  (IMAE) 0,4 grams

The Spurrs constituents were mixed thoroughly and added in the order
listed above, as [MAE is a catalyst.

Uranyl _acetate preparation

A 2% aquens solution (i.e. 1 gram of uranyl acetate in 50ml of
distilled water) was made up and 1ml of 95% ethanol was added to
decrease the surface tension. Since uranyl acetate is iight
sensitive, {t is stored in a volumetric flask wrapped in aluminium
foil to exclude light.

Lead citrate preparation

joml of wstilled water was added to 1,33 grams of lead nitrate and
1,74 grams sodium citrate in a 5uml volumetric flask. The solution
was then shaken intermittently a periad of 30 minutes. The wtite

over
precipitate was cleared by adding 8ml of IN sodium hydroxide. The
solution was then made up to 50ml by adding distilled water.

8.3.1. Embedding and polymerisation of motiles

i. 3 parts ethancl : 1 part Spurrs resin for 20 minutes
ii, 1 part o t 1 -

1ii.1 part " : ) parts .

iv.100% Spurrs for 10 minutes

v. Fresh 100% Spurrs for 30 minutes

Procedure for making Formvar - coated viewing grids

A solution of formvar was made by adding 2grams of powdered formvar
to 100ml chloroform, In order to remove water absorbed from the
atmosphere by the chloroform, micromesh pellets were added to the
solution., Dust-free, unused glass slides were dipped into the
formvar solution in a Coplin jar, allowed to dry and their

scraped clean with a sharp blade. The formvar film was then f
off the slide onto water, the surface of which had been cleanad with
a sweep of lens tissue, in an evaporating dish. After grids had been
distributed on the formvar film (which had a silver to gold
interference colour) they were collected on cleaned pieces of wire

jauze or photographic negative.

8.3. Staining Techniques

Schiff’s Reagent: (de Tomasi 1936 in O’Brien & McCully 1981)

L gram of basic fuchsin was dissolved in 200ml boiling water. This
was  aaitated for % minutes, cooled to exactly %0°C and then
filtered, 2tml N HCL was added to the filtrate. Wwhen cooled to
25°C, 1 gqram metbisulphite was added. The solution was left to
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stand in the dark for 14 hours. 2 grams of activated charcoal was
added, agitated for 1 minute and then filtered. It was necessary to
keep the filtrate in the dark at 0°C and to allow it to reach room
tomperature before use.

8.4. Calcofluor White MR

Addreas of supplier: Sigma Chemical Company
P.O.Box 14508
S5t louis
USA.
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VIATE 1

F.gs.l.-4. Light microscope features of Feldmannia sp..

Fig.l. Sporangia growing on meristematic region of erect
filaments (EF). Rhizoids (R) are often associated with
these regions,

Fig.2. Feldmannia sp. showing arrangements of prostrate (P) and

erect filaments (EF) with sporangia growing mostly at
the base of the erect filaments.

Fig.). Arrangemednt of prostrate (P) and erect filaments (EF)
in greater detail. Note the presence of rhizoids (R) and
the rounded shape of the first cell in each erect
filament.

Fig.4. Detail of the rhizoids (R) with a multiple tip, probably
for attachment,
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PLATE 2

Figs.l.-5. Light microecopic detail of vegetative portions of
Feldmannia sp..

Fig.1. Glabular appearance of the prost ‘te region (P) bearing
erect filaments (EF).

Fig.2 The meristematic vegetative cells (Mc) are square when
viewed from the side, and appear closely packed.

Figs.).=5. A through focus of a portion of an erect filament

reveal ing cytoplasmic strards (CS), chloroplasts (C) and
pyrencids (Py).
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