
exciter filters used in this study ra.igod from 390-420, while in 
Kawai and Muller's studies the range extended frcm 400-440nm. The 
1 icjht emitted frcm the former filter was violet and the l .tter 
blue-violet. This discrepancy may ^ v e  accounted for the lack of 
observation of autofluorescence in the Feldnannia sp. motiles. Use 
of a wide band interference filter emitting blue-viclet light in the 
range of 390-440nrci with a dichroic mirror FT460 and a barrier filter 
LF470 would establish more conclusively whether or not 
autofluoresoence of zoospore flagella occurred in Feldnannia sp..

5.9. zoospore tire structure

The structure of the zoospoies of Feldnannia sp. studied in this 
dissertation do not deviate much frcm the ultrastructure of other 
zolds within the Ectoor ̂ ’es. 'Ihis supports the idea that the 
division is monophyletic (Clayton 1984). In Feldnannia sp. f-o 
chioroplasts occurred in each motile cell. One basally situated 
chloropiact was evident in a number of zoids (Baker & Evans 1973, 
ttsnton 1957), occasionally their tendency to produce lobes made it 
possible to view than in more than one profile.

observations of settling mot lies revealed “.hat they are firmly 
attached to tho substrate, most probably by an adhesive. Scanning 
electron micrographs of settled mot lies revealed that the nature of 
this adhesive may be mucilaginous. Ihe 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 nucilage is likely to occur in the dictyoeane since vesicles 
concentrated in the anterior end of sectioned motiles appeared to be 
in close proximity to the dictyosane. Evidently there is sane 
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 
fornod and further oell divisions take place. In other members of 
the Ectocarpales, when the rhizoids of the developing germl ings rake 
contact with the substrate, the rhizoids enlarge slightly, and 
□ecrete a yellow substance around the call wall (Fletcher 1977). 
Slight enlargement of the tip of tho rhizoid of Feldnannia sp. was
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noted, however no yellow substance was associated with the rttizoids.

NttOTfTts to cr*«i Eeldnannla sp. zoospores for sectioning revealed 
that they rapidly formes! cell wall3 after release. If more than half 
•vi hour pvssed ircw the tine of release to fixation, aell walls were 
already evident in sectioned raterial. light microscope observations 
of the timr taken fran release to aettlanent of zoospores ranged fnafl 
thirty minutes to two hours. Onoa settlanr*nt had taken place, cell 
wall fornwtion did not nonessarily camenoe inmsdiately. In 
Ectocarpus Kaakar & Evans 1973) aell walls v*»re evident around 
.’oospores one to two hours after settlement. It ikmtk strange then, 
that in a number of ertedding runs, only motiles with call walls were 
obtained. rt»rhaps, those settled motiles were slightly heavier than 
the not lies without aell walls, and so less easily lost during the 
fixation praaeedure. If motiles were fixad before half an hour after 
their release, cell walis v*re present.

While zooeprres of Feldrannia sp. did not show any substrate 
selection in their settling pattern, other brown algal spores appear 
to hr sensitive to surface topography, particularly the ship-fou1 m g  
species (Baker & Evans 1V73). Zoospores were reported to rcsrwin 
notile for ip to 24 hours (Wynne 1969 in Flet^fver 1987, and Baker & 
Evans 197j) and could detect, and respond to, external stimuli such 
as lifT*-*.. feldrannia sp. zoospores are positively phototactic and 
have not been seen to rtrain motile for longer than 2 hours. 
However, this rwy be the result of unratural culture conditions.
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5.io. The inthwnce. ol ttreraftre*.jate&aaeriqd. Btotqn Humce, airi 

light aality on tt* grwtti -vid OgvelarsfiL ar_Igistettnn;j

SEU

Itte phenology of a species in the field may not be the sane in all 
iwpects .is that found ir. culture studies (Henry 1988). 
ttivircnwsntal conditions in the laboratory ircluiJ! constant 
trrjwratures, uoretant irradiance, often stagnant nutrient enriched 
medium ard a lack of associated biota, while in the field varying 
riT^Temturos, varying lrredianoe, we 11-mixed and low nutrient medium, 
.associated biota of co»f®titors and passible producers of grcvth 
affecting itr^inds rwy occur. Different phenological responses may 
also be the result of genetic variability in the 3pecies, 
particularly at the exvnmes of its geographical range. Despite all 
the differences tvt-wsun theew two envirorments, responses found in 
culture studies rtisr reflect to a large degree, the gro/th ami 
ncyroductive capacities of a species in the field.

IcLfcanniJ irow successfully in a wide range of environmental
conditions and this rwy reflect scnething of the extent of its 
natural geographic distribution. It grew most favourably in 
»/rf««ratures ami photopcriods uam ui to tropical and subtropical
waters.

one cf the cTiief objectives of exposing Feldmannia sp. to various 
envirorrontal conditions, was to stimulate a change in the phase of 
tha life cycle. It was anticipated that this itiange vrould take the
form of production of unilocular sporangia. No such change took 
place an.1 no unilocular reproductive structures were induced by any 
of the treatments. TTie significance of this is discussed in Section
5.1.

;>*• experiments performed do however p»T>vide infornution on which 
treatments stimulate growth and reproduction and help to pinpoint at 
what stage of growth p production occurs, if at all. A count of the 
total nunber of sporar |ia on the last day of experimentation, 
provides an indication of the extent of the reproductive capacity of 
filaments grown at a particular treatment. Ihe number of w^ty
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sporangia nay act as a more sensitive indication of tlie first formed
sporangia.

Only general trcjiis merging f ran the experimental data can be used
aril there are a nuntoer of reasons for this;

(i) ^here is variation between treatments, in the age of filaments 
and the number of calls at which reproduction occurs. While a 
certain amount of variation betwnrn treatments can be expected, 
in acne instances the discrepancies between treatments was 
large, notably in the torperature and photoperiod experiments.

(ii) It vrould be expected that growth of the same plant under the 
same experimental conditions, at short time intervals, would 
yiold similar growth patterns. However, the pattern of growth 
and the slope of the graph vanes markedly at different times 
on rapsating exper iments (Figures.15a - 17c), with the 
•.'Koeption of the photcperiod experiment (Figures. 14a & 14b).

(iii) Unlike aell numbers, which are relatively uniform throughout a 
treatjiwnt the numbers of sporangia varied markedly betv*.«n 
f'laments within a treatment. On a number of occasions, the 
filaments selected for recording had fewer sporangia than the 
surrounding filaments. Rxsibly a greater number of plants 
should hive been observed and their sporangia number recorded.

(i v) 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 erpty sporangia, however, nay give 
an indication 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 
grcvth and so reproduction was only recorded once sporangia 
were already relatively mature.

(v) There is always the possibility that conditions, other than 
those purposely varied for each treatment were not constant.
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It wan not load that crowding of filaments may have to a certain 
extent, inhibited growth in sane of the treatments. Sinoe it 
was not possible to aontrol the numbers of motlies syringed 
into cvicti kepi l-dtah, crowding of filaments occasionally 
occurred. Plants grown under those conditions appuaied to have 
fewer branches and a lower reproductive capacity than those not 
grown in crowded conditions. It is possible that both space 
wil nutrients beccme linitirvj. While attaints to maintain 
salinity levels were nwde by sealing the Repli-dish dishes', it 
atpnared that changes in salinity took place, as recorded in 
the taifieratur* experiments (Figures.15a t 15b) ie. by 
evaporation and condensation. It is inevitable that the 
longer the duration of the experiment, the more prone to 
salinity effects the treatment would be. Here the photoperiod 
experiment rwy have been affected. Occasionally condcnsation 
an the inside lid of the AKtli^Uahe* occurred, this too may 
have altered the salinity of t.ie medium. Knoepffler-Psguy 
(1970) observed itianges in the morphology of two Feldmannia sp. 
related to salinity levels. More saline cond. Cl or a  crused the 
dcwunanoe of the prostrate rtyst«r,, while r&Juoad salinity 
resulted in the predcrunanoe of erect filament, observations 
of Feldmannia up. shc*«d that a similar response of morphology 
to salinity levels may exist. It an?eared, however, that the 
dominance of either the prostrate or erect systan was related 
to the number of cells. ihoae filaments grown in high 
salinities had fewer call numbers and lenn well developed erect 
branches ~nan filaments grown in l«ss saline conditions.

(v) It appearnJ that reproduction was dependent on the coll numbers 
of the filaments viz, once a certain filament size was roachod 
reproduction occurred. Tbs filament size at which 
reproduction occrred varied irmkediy between experiments in 
ncrr lnsta'ices **). Figures. 15a t, 15b, 17b fc \7c, but appeared 
to be reasonably constant bo tween treatments eg. Figures.14a 
fc 14b, 15a k I5b, 17a 17b fc 17c.

(vi) Counting of filaments, particularly nviture filaments, was 
subjective. Tho erect til.aments often extended out of the
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focal range of the microscope *nd so cnll number estimates 
hased on the length of the filaments had to be nade. Erect 
filamnncs also tenuaa to obscure each other. Hie author is, 
however, aonfident that a high level of uniformity in oountinq 
was rwintainod, a«s filsnents 'tscounted yielded numbers very 
close to the originally recorded number.

reasons behind the response:'. obtained under different 
environmental conditions will be discussed in turn.

Ttve pf-.otopei iodic experiments did not initiate a char\je in the phast- 
of cjen»ratior» of Feldmannia op. and so no true photoper iodic 
response occurred (luning 1981). If use is made of Drirq's (1984) 
definition of a photoperiodic response in which a light bruk in the 
dark cycle is meant to indue* a change jf ptuuo, then once again we 
can conclude that a photoper iodic effect was not exhibited in 
Kelcfrannia sp.. Rather filaments appeared to be responding to the 
amount of available light rather than to the length of the light 
period. More we have assumed that the Feldmannia sp. is a 
sporojhy*e. If this alga was, however, a gcmetophyte then no 
alternations of generations v*xild be observed regardless of the 
photoperiad.

Mere it is nuceeeary to point out that there may have been a flaw in 
the original experimental design. Dring (1984) pointed out that the 
wgxu-imental dusign should be such that the iivadianoe must be 
increased in proportion to the increase in day-length, so that all 
treatments rec uve the s.ime photon fluence and any differences in 
development between treatments can be attributed to day-length arri 
not to the total amount of light received.

The results do suggest that greater day-lengthn meet the requirements 
necessary for the induction of sexuality more rnpidly than in snort 
day treatments. According to Stifter (1959) liqht is required for 
(iK>tcoynthesis .and for photoctimulation of respiration. Thus the 
roquirwwmts for growth are the oarv> as thoee for reproduction. When 
filaments g?*owing in short day-lenqths were placed in 12L: 12P light 
dark cycles, tney became reproductive within 3 days. Mere the
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increase of available light satisfied the growth and reproductive 
rrquinments more rapidly than under short day-lengths. New median 
was also added to these Hepli-dishe* and this may also have 
contributed to the surqe in qrcvth.

In order to establish whether a true phot aperiodic respond is 
evident in Feldmannia sp., it would be necessary to obtain clones 
that bear both unilocular and plurilocular sporangia. Here a change 
in phase would indicate the presence oL a photoperiodic response.

Since felctrwinnia sp. grows most favourably in long day-lengths 
(Figures. 14a & 14b) it is possible that it achieves maximum grcvth 
during the surrw*r months.

Jhe general trend emerging fran the tesrt*rature experiments is that 
Feli-n n m a  sp. grows and reproduces in a range of tanperatures and 
norrt favourably in higher tarf»raturas around 30*C. This is 
ananolcus when we aonsider that Feldmannia sp. was found growing on a 
relatively deep water host, where high water towfwratures of 30‘C 
Mxild not be tourd.

When the ^wults obtained for the response of F e Umanma sp. under 
different t«rt»ratures is ccrpared to that obtained in Giffordia 
mitchelliae (Amsler 1985), 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. CorreBportiinq to this,
G.mitthelliae teached rttximum size and abundancr when similar sea 
water Urpuratums occurred at the collection sites. During late 
-vrrwr when rerfieratunas <>xt waled 25‘C, size and abundant*.' decreased 
in the natural papulations of G.mitchelliao. Growth of Feldmannia 
sp. did not appear to be limited by terperatures above 25*C and below 
30‘C (Figures. 15a 4 15b). The teejjcrature peaks in Natal coast 
waters would be slightly greater during the lato sunrer than those in 
the California coastal waters where G.mitchelliae was collected and 
observed. This could rwsm that iruximum size arri abunUnce of 
Feldrwnnia sp. would bo achieved at terporatures above those where 
the maximum sizo would he m v h a d  in G.mitchelliae.
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Mast ropid growth of Feldnannia sp. oacurs under higlier photon 
fluenc* rates (Figures 16a .- 16c.)• This can be related to the 
fhotanynthetic rate which is stimulated to a greater extent at higner 
photon fluenoe rates. It appears, however, that the rapid increase 
in ooll number at higher photon fluence rates is at tne expense of 
reproductive capacity, reflected in the lower numbers of sporangia in 
most high photon fluenae rate treatments. The bleaching effect of 
the filaments at high irradiances indicates that the pigment systems 
have been daragai in scmo way and to may influent** the viability of 
the filaments. Hoffnann (1985) noted similar decolouration of 
ligulae in Glosacphora kunthii at. high lrradianoss and suggested that 
none specific devcloprertal proae*»s was being affected resulting in 
decolouration.

Greatest reproductive capacity appeared to be achieved at low photon 
fluence rates (Figures 16a.- 16c.). This may be expected since 
Feldmanr1a sp. was found growing epiphytically nn a deop water algal
host.

Of the light quality treatment!!, blue light induaed the most, rapid 
growth (Figures 17a.k 17b.). It has heen shown that the wavelength 
of the filters used can br rr pared to the transmittance spectra of 
algal pi<r«nts to ietermins which pigments are most actively involved 
in photaiynthesis.

There a m  a number of photosynthetic pigments in brown algae, each 
with na>irvm absorption peaks at different wavelengths (Saffo 1987). 
!he absorption peaks of the red, blue and qreen aellaphano paper used 
in this experiment were Txpared with the absorption peaks of 
photoeynthetic pigments (figures 18.- 20.) as determined by Saffo 
(1987)

An attarpt was nwde to determine the action of certain pigments in 
the photcwynthetlc process in Horphyridium cruentum (Ag.) Naeg.(ley & 
Hitler 1980). Since we have an indication of which pignents are 
being excited under the different filters, it may be possible to 
explain the effect of light quality on growth in Feldmanma sp. tviaal 
on the work done on Porphyndnim cruentum. In essence, it was found
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that chlorophyll was organised into large photosystan I units arri 
snail photoexystan II units ->d energy is exchanged between these 
units. It vrould be crpect^’ hat the hiqhest level of light energy 
available to the phot/xystan, would inriur-.* the fastest growth. Tie 
flow chart for energy transfer is sunrwriseu «t< follows:

nxx>xwmoN <------ light energy

I
CHLOROFWLL A IN
mcntBYSTQI II

I
CHLORDFWLL A DJ
mcrrosysTEji i

Illmunation of Feldmannia sp. with the blue and green filters 
resulted in the excitation of the pigment fucoxanthin and chlorophyll 
a, observed in the overlap of pigments and filter peaks in Figures 18 
and 19. The red filter peak does not overlap with either of the two 
pigments, however, between 400 and ■>00r«n there is seme overlap at low 
absorption levels of the filter (Figure 20.). "me faster growth of 
the alga grown under blue and green light may be eaqslained by the 
direct excitation of either photosystan I or II by the chlorophyll a, 
or the ldss direct excitation of the photosystar® by fuooxanthvn. 
The we^k overlap of the pigment absorption peaks with the red filter 
may explain the slower growth under this filter.

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

A number of fea > :-es of the ultrastructure and development of
Feldrvannia sp. in culture have been observed in this dissertation.
■ftiese can be summarised as follows:
(l) It was established that the alga studied in this investigation 

Delongs to the genus Feldrwnnia. however, identification to the 
species level was not conclusive. This alga hid the greatest 
similarities to Feldnannia lebellii and F.alocifer. Based on 
the presence of a pronounced prostrate s/star, in this alga, not 
apparent in the other two species, it sc e %  most likely that 
Feldnannia sp. is a ^ ■ vifl,

*cfiucr v*v .-.vvlily to the cell walls of
OTU3 T  ind f.jcrtio-.i '-r’.-jhtly under ' ;.ol«t light. In 
w*y it wi !■ - > * <«»t iblish that growth oocurrr ir.

• lv.iiir/ *- apical meristcmatic regions. No 
■JU». • at c.1-* flagell. rf motile oalls was observed.

(iii) The .* ■ tv.«i dovelc^anent of "ie pluriJocular structures 
clc a * i x J c  thoue found in • her members of the 
Sr* -arVrtles tKni/t 11929, lettir.Ac 4 Sipon 1975, Markey & 
•i e- 33'6 Clay1:. 1 1984 & 1936). Wh;Ju tr.« oell divisions of 
tin *x.tuv« \ do not follow a r kgid patttm, there is a close 
r».»’flfclanoi' • > the two, six »lled .in nfne rank stages 
i<.Vr tifjrd n tt.i development cl E •tocamis jarvû . ;LotU.uude & 
O j o r  1975).

(iv) Ac vie electron microsoop* lev-., jiforrv ticn about the 
formation of the cell wall, f.ur>̂  icning of Golgi and the 
formation of flagella is .̂ evua l*d It appear;-, t ^ t  the first 
staTe of oell wal’ formt.on is the production i: * thin layer 
between two cells. r is onto this layer th.i* fibrous-like 
material, released .ran Golgi derived vesicles, lacked. TTie 
role of plasmaleaT.iyrmes and\or I ■soscnes in cell wall 
forrution is still vrclear. Ttie precu- jors of this tl gel la aro 
the centiloi*s which c.ve rise to the basal plates U k*
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! . * ! » > . . . 1  «xtanis from the plat* into a flacjellar vesicle,
irtil they M v e  iriTwiand n it f icierit ly in lenrjth to t o m r  
*r .flu w t  with the rutri*  su« r'undircj «»*<h ' * 1 1 .  Stacies in the 
J :-wt; n  i nurt i w**r* rr>t «rvidant. Tt» Gclqi could bt>
V « » « w t ; y  inv< i in * r»ri*?r of Uxcticns thr:M?haut 
.* t !-»*■?■».;» trtl in 'hr r«>t;ie a a lls : t *ll  wall forrHtion, 
f r v H t  , r  f -.W.U . w  r»itain;r*j en /yn«» for arl 1 wail 

: v»l m t r i *  r rrwt icn m  r.ttur* '^ i i i .v n n ,  .vri also

♦.*» j ?-«*»■•. r  r % I * i v m > for n u . v t m  • of n n til*  o ells .

f -»*i> »’il» i» alao with
i»•- v r <:«f -»-«••:>. f ♦.»*• >.-*.• arpal«n f»ten*.n 19S7,

. i *  r 1 - H  lari* HLSmjcrm Of v«sicic« 
»• *.*«* » *»:. r •*»*» f •.*■» i*itil« call*, ara thTxfrit to be
■ >■ »*«’ • ■ » •  »>»■ f ’V  •- twnirwl ;■<; *ttA}«*rt to 3

7*» •»■*..* m .;« a * u t  to the i* rftr.tte Py their 
Tito vit * ’*< i; < •«: to rvive ury sul^rtrate

*•

.■ -»«• ’:w j rwu.tr nwiroibl* for cogcllLnq
■» * •• • fr*r *.*»• r«ii|U .• tm< 'iwrllir*i of the

t i; .*» f »*;!• prweru-e of PAS
-»• . .%** indl at«r. th»t it i* >-.trtch>TlMte in 

:• M l  \rt< .<• **w*>; i ini wfwr rr>Tlratad. This w^^crts;
••» iwr.i*. » f r -*: - an J m 'Aj tJEHtfiM-

• ■ t a w . *  r»:»ie of cnvimTvr.tal
»»!.*. »» v i l  jvw- n».' . / m water ttirfvratuTM ot

;*• • o  : . r 142. i  k v»l IfeLrjjf, v»l ph.'tan

f ^ v i m  f !.*»•>.- ‘ *. Otter the tTMtmant tAit
Tt.* i) i h t m *  in i* l l  d etrim n ta lly

tf?!*-** • <• .i(»r ity,  particu larly  in tht» case ot

■ t  ]!■ ’ < f Nfjrt t. white 1 icjht, v̂i4̂ vv\̂ '̂ ap. 

<•••'■• • • v »»* : i. u i> it I liw 1 iqht, toilowed

.. tf * "■•■u ml .. Jit. Itua trkiy U* cjqjlairuxi by

irfwir it ijt. ti • . *i pivtki. (5f t;>i> <liftnrant filtoii; with
n t pnment* tuox.uithin and

l,. ; t n<vttt>f iwrl.if' ot ot blue .utl cjnwn
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liqht resulted in greater excitation of photosystens 1 inti 
II. This led to more energy being available for growth under 
t->ese two filters than for the alga grown under the rod light 
conditions. 'ttte influence of light quality on reproduction is 
unclear.

(viu) tto unilocular structures wore indue**! during the various 
experiitnnts. TT»re are a number of possible reasons to 
explain this. Hie stirulus neoassary to trigger a change in 
ptase r»y be extmneiy subtle and it is puGJLble that the 
experimental conditions used in this thesis did not cover the 
stimil rminl to induce unilocular fonaticn. Altarrwtively, 
the original stock plant rrny have boon a gametophyte bearing 
plurilocular ganrtangia, a.ii therefore would iw»ver be -ble to 
produce unilocular structures, regardless of the env1romenta1 

conditions. Finally, it is possible Uv.t unilocular
structures are never f.mod in the life cycle of Feldrwinma 
14 .. Ttiis could only be establ ished anor more wild rwterial 
if collected and rxpow*! to a Wider ramie of mparmental 
condit ions.

While a kraii«l study of to, tvuifUd sp- been rvvje there are a
rw*»r def ician-ies wt»>re further research onuld tc> undertaken:

It vrould be nooesaary to establish conclusively whether this 
is .nl(«x! a r»v  species by soouring ail the literature on the 
Utocarpales classification. If this alga has not yet beer, 
ieocritwl then > full description and species r w w  must be 
!Tk»dO Vll publish#*!.

!ii) The rjerjgrapnical distribution of the taxori along the oast 
South-Mnoan uotst should be determined. Collect■ • wild 
ruterial rviy yield unilocular reproductive structures, which 
v«uld prwide more infomition on the life cycle of this
species.

(iii) Furthcv s#Ktioning of nature sporangia v*xild reveal more 
lnfonrnt ion on the stages in cell wall and flagellar 
forrution.

(i\.) Carbon anrl geld palladium coating of motile cells and more
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careful negative staining, may also reveal more of the detail 
of the nwstigonemes of the flagella.

It is hoped that this thesis provided seme practical infonrucion that 
rrwiy be useful to further studies on markers of the order 
tx-tocarpalcs. It socms that there are large similarities in 
morphology, ultrastructure and development between masters of this 
group and in this respect many of the bindings 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 seme i nil cation of the responses to a 
range of environmental conditions and inspired speculations as to why 
they oacurred.

This was clearly a laboratory based study and an obvious emission in 
obtaining a ccrplete understandLq of the life cycle of Feldmannia 
sp., is studies on the ecology of the alga in its natural 
environment. rtsrhaps if this alga Mere relocated in the field, a new 
dimension in the factors controlling growth and reproduction would 
emerge.
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V III .  A FEH M *

8.1. Culture nodUJ

!Tciacitifln_Qf.j3teriU2<xi wfl w t i r
i) Soa water was double filtered through Whatnun's No. 1 filter 

paper.
li) One p u t  Jistilled water was added to nine parts of filtered 

sen water an4 sterilized in an autoclave by steaming at 70‘C 
for 20 minutes at 105KP». The water was stored In 3terij.e glass 
bottles and allcwod to oool to roan terperature before use.

Prcmrdtvon of Soil extract

i) one prirt soil (obtained firm Garsfonteln!) was boUeti in a 
p m p i n  cooker with tvo pu t s  distilled water

li) The mixture was then left to stand overnight allowing the sand 
and silt to settle. The liquid supernatant was 
dxible filtered through Whatmn's No.l filter paper.

ill)The brown fluid was autoclaved for 20 minutes at 150kPa
dispensed into scrtv cap vials and stored In the refrigerator.

Preparation ot P.E.S. 

"A N / EEBfi*Qll enriiisaaDt solution imredienta
(Stein 1973)

Itiree solutions are nude up:

I. Salta stock solution: (add 10ml_1culture)
To lOOOnl of double filtered m b  water add:
a) NaNj
b) Na -glycerophosphate 
c ) Fe KOTA
d) Tris - Buffer (pH 7,8)

II* Tnioo metals: (add loml"1 culture)
0,023g_1 
0,1628g 
0 04778g’1 
0,04865q” 
l,0013g’| 
1,1438g

e) ZnS4 7H20
f, %vs4 4H,0
g) cus4 /1120
h) FeC-j ai-,0
1) Ha j KOTA
j) Hjfoj

III. Vitamin stock aolutlcrc: (add 2ml*1)
These are added sepirately to the cultures
Vitamin (cyanocobalamin) 
Biotln
Ihlamin - MCL
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8.2. Electron microscopy

B M j B C K a n U f l Q  oi
a) cue part 6% qlutaraldehydo to nine pa- ts sterilized sea water 

for ciqht to 15 hours at roan tempera tire.
b) One part 4% qlutaraldohyde to one pate 0,25%M sucrose to eight 

parts 0,1M sodium cacodylate for 2 /2 hours at 4 ‘C.
c) Oiw part 3,51 qlutaraldchyde to one fiort 1% caffeine to eiqrt 

parts 0,1M sodium cacodylate buffer, pH 7, overnight at 4‘C.

EttHUa&isn. Ql ths -vyUun caoatylatc teller
32 qrams of sodium caondylate was disaolvjd in sea water to qive 
a final volume of 1 litre, 0,2M sodium caaodvlate buffer pH 6.3-7.2.

Prcpanusn. © L  glutaralstahisie
To iTvtke up the different concentrations of qlutaraldchyde, 12,5ml of
0,2M sodium cacodylate buffer was to :
a) 6% qluteraldchyde : 6ml of 251 qlutaraldchyde in distilled water
b) 41 M J 4ml "
C) 3,5* " : 3,5ml H
Ail of the above solutions wore rvvie up to 25ml with distilled water.

B 28t_IilflLiaDU
■\. J !.• wrp- vi:vh«»l , V  :*i

a) sterilized sea water (x3)
b) i. 0,1M sodium cacodylate 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.

I r eparation of 2% 0e04

1 nq of crystalline OsO^ was dissolved in 25ml of distilled water 
to qive a 4% solution of OaO^. To obtain a 2% OeO. solution, 1ml 
of the 4% Cu04 was dilluted with a) 1ml sterili.:ea sea water, b) 
and c) 1ml 0,1M sodium cacodylate buffer.

UtadsUna -xnd .jslyreriMUan 
Inprwjnatiari of ratorial with Spurr's rosin:

l) 3 parts ethanol to 1 part Spurrs resin for 1 hour
ii) 1 part ethanol to 1 M
iii) 1 part ethanol to 3 pu t s  Spurrs resin for 1 hour
iv) 100% Spur s rosin for a) and c) 2 hours

b) 15 hours
v) fresh 100% Spurrs rosin for a) 2 hours

b) 6 hours
c) 24 hours
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Preparation of Swrrs rr>sm: jaain^l2§2i
Vinycyclohexarv Dioxide (VCD or LRL 4?06 ) 10 grams
Diglycidyl Ether of folypropylana glycol (DFK 736) 6 grains 
Nononyl sue inic Anhydride (N.SA) 26 grams 
Dijnethyl.wi’ oethonol (fMAK) 0,4 grams

Ihc Spurrs constituents were mixed thoroughly and added In the order 
listed above, as tWAK is a catalyst.

'.'canyl ion
A 2% aquom's solution (i.e. 1 gram of uranyl acetate in 50ml of 
distilled water) was made up and lml of 951 ethanol was added to 
decrease the surface tension. Since uranyl acetate is light 
aensitive, it is stored in a volumetric flask wrapped in aluminium
■ LI to exclude 1iqht.

Load G l U A U JB E E B tU a L i.0 0

30ml of stilled water was added to 1,33 qt^ms of lead nitrate and
1,74 qr.VTB sodium citrate in a Suml volimetric flask. The solution 
was then shaken intermittently over a period of 30 minutes, "lhe wf ite 
precipitate was cleared by adding 8ml of IN sodium hydroxide. The 
solution was then rwio up to SOml by adding distillod water.

8.3.1. iJTbcddina '.vui j»i*neri»,'ion oJLrKtilcs
i. 3 parts ethanol : 1 part Spurrs rosin for 20 minutes
ii. 1 part " s i  H
iii.l part " : 3 parts
iv.100% Spurrs for 30 minute*
v. Fresh 1001 Spurrs for 30 minutes

iTouwlyrs tor oaKlna f'orrvar - coatad viewing arils

A solution of formvar was made by adding 2qrtuns of powdered tormvar 
to 100ml chloroform. In order to romove water absorbed from the 
atmosphere by the chloroform, micronesh pellets were added to the 
•solution. Dust-frne, unused glass slides were dipped into the 
formvar solution in a Ooplin jar, al lowed to dry and their edqes 
-.craped clean with a sharp blade. The formvar film was then floated 
off the slide onto water, tho surface of which had been cleaned with 
a swnep of lens tissue, in an evaporating dish. After grids had been 
distributed on tho formvar film (which had a silver to gold 
interference colour) they wore collected on cleaned pieces of wire 
gauze or photographic negative.

a-3. stamina U c t u i a i M

(de Tarasi 1936 in O'Brien & McCUlly 1981) 
nrjn of basic furhsin was dissolved in 200ml boiling water. Ihla 

vns agitated for 5 minutes, cooled to exactly 50'C and tiien 
filtered. 20ml N HCL was added to the filtrate. When cooled to 
2VC. 1 gram notibisulphite was added. Itie solution was left to

tl
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stand in tho dark for 14 haura. 2 grams of activated charcoal was 
Ktdrd, agitated for 1 minute and then filtomd. It was noecssary to 
keep tho filtratr* In tho dark at 0 C and to allow It to roach roan 
tcrporaturv before u m .

B.4. Q»i«ll«or White MSB
of lor: S1<jtm Owmicai Ctr^ny

P.O.Box 14'»U8 
St IouIb 
USA.

118



WLLKE II



. i An: 1

F qa. 1. 

Fiq. 1.

Fig.2.

Fiq.J.

Fiq.4.

4. liijht miarwTip? (aitureo of tftldoanilifl «P-*

:?pnranqia qrawinq an mnristfrwtic mqion of or«ct 
filament* (KF). khizouta (R) An* often associated with 
thtw mqians.

f oi tvwinivi tip. nhawinq arrangements of proHtrate (P) and 
rrw.t filaments (IT) with apornnqta qrowinq mostly at 
the t>tm* of the orort filaments.

An.»w»'iit of p rout rat# (P) and erect filaments (EF) 

in qroater dutail. Not* the pienwve of rhizoids (R) and 
ti» rcunrVxl !ihapt* of the first uell in each erect 
f 11 ament.

[total 1 of the rhizoids (R) with a rultipls tip, proboMy 
for Att.vr-jTT'Pt.

l l ' »
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HATE 2

Ftcjs. 1.-5

F t q . l .

Flq.2

Fig*.3.-5

. tight microscopic detail of vorjetatlv® portions of 
tsldtoonrua up..

Globular appoararwo of tJ» prost 'ts naqion (P) bearing 
croct filarwnts (EK).

-mo ’mriiuaiMtic vr*jetativ« calls (Me) ars xfiaro when 
virwnl tran tnr Bid*, .\nd appoar closely packed.

. A through focus ot > porrion of an sract filament
nrvoaling cytoplamic strnids (CS), chloroplasts (C) and 
pyrenoids (Py).
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PI ATE 3

Fig.1. 

Fig.2. 

Fig.3.

Fig.4.

Figs.1.-4 Sporangia are attached to different positions on the 
thallus.

A sporangium actached to the prostrate region (P).

A sporangium located at the tip of an erect filament.

A sporangium emerging fran an erect fjlament belcxv a
merister.atic region (MR).

Sporangia possessing a rounded, vegetative, subtending 
cell (Sc), which is in turn attached to an erect 
filament.
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PIATE 4

Figs.1.-9. 

Ficj3.1.-5. 

Fig.6. 

figs.7.-° 

Figs.10.-1

Fig.10.

Fig.11.

Fig.12.

The development of a Feldmannia sp. germling.

The elongation of tlic prostrate system.

An orec t filament is in evidence (arrow).

Further development of germling into a mature plant.

The overall morphology of adult Feldmannia sp. plants 
under rod, blue and green light.

The predominance of the creeping, prostrate system of 
oermlings grown under red light.

A predominance of erect filament and the presence of 
sporangia on a germling grcwn under fcuue light.

A predominance of erect filaments on a germling grcvn 
under green light.
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Fiq.l.

riq.2.

Fig.3.

Ftg.4.

Fig.5. 

F»g.6.

Fig.7.

F i g s . 1 .-7 Light microscope observations of stages in the 
development, of sporangia from a vegetative filament.

Bulqinq to one side of a vegetative filament.

The sporangiun consists of one cell only and is 
separated from the vegetative aell by a cross wall.

Young sporangia with a few locules and a subtending
cell (Sc).

Further divisions have taken plaoe and more locules a*- 
evident in this sporangium.

An 'intermediate' sporangium approaching maturity.

ttiture sporangium, with rounded up oospores at the
sporangium tip.

t>pty sporangium after r.oosporw release.
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I’iATE 6

Figs.1.I 2. light microscope micrographs of sporanqia th.it have 
partially released their contents.

Flg.l. Flagellate motil»ie (No) are evident within a sporangium.
The adjacent spomngium shows the pore (Q) through which 
the mot ilea wcape. Note ’"hat the flagella (F) trail 
t'ehind as they rove throuah the pore.

Fig.2. Rarely, zoospores (Z) germinate within the sporangium.
m e  pattern of the cell arrangement before release is 
still sculptured in the renwining sporangial wall.
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II ATE 7

Fig.1. 

Fig.2.-8

F i g s . 1 .-8 . Stages ... r.'lwuic of motiles from a plurilocular 
sporang. .

Sporangium prior ur ’•wlo.ia**.

Rupture of the sporangium tip and the release of 
motile®. The released motiles mrwin stationary at the 
sporangium tip and are entangled in <* mucilage.
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HATE 8

Fiqs.9.-

Fiqs.9.-

Fiqs.il.

Fig.16.

16. Further stages in the release of motiloa fran a 
plurilocular sporangium.

10. While ir» irotilos are released, the motiles at the
tip disei.ratglv themselves f r m  the mucilage .And swim 
froe.

-15. The last mraining motiles stream out of the 
sporangium.

All the motiles have buen released after approximately
four minutes.
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Fiqs.1.-3 

Fig.1.

Fig.2. 

Fig.3.

Light microscope observations of germlings.

Motiles attach themselves to an adult filament (E) 
or each other.

A dense band of germlings.

Ttie surrounding filaments appear to oe free of attached 
germlings.

PIATT 0
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PIATE 10

Figp.1.-3.

Fig.1.

Fig.2.

Fig.3.

Light micruKcope observations of the attachment cc 
Feldnannia sp. to various substrates.

An overall view of ar evaporating dish, filled with 
medium, containing a 1) shell, 2) pieoe of driftwood 
and the following algae: 3) Schottera micariensis. 4) 
PSgraclartia <aleglasscistes. 5) Qiaotcnwrphd crassa. 6) 
Cryptonemia luxurians. 7) Botrvocladia madagascarc'sis 
and 8) Ffilstoanola sp..

Fine strands of Feldnannia sp. an.> evident a'.cached to 
Chaetcnorpha crassa.

Feldnannia sp. evident on the laminae of the dimorphic 
CQptonsaia luHUEiaos-
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PLATE 11

Figs. 4.-7

Fig.4.

Fig.5.

Fig.6.

Fig.7.

Light microscope observations of tho substrate 
preferences of Feldnannia sp. continued.

Numerous felsirunnia sp. growing on tho surface of 
driftwood.

Feldnannia sp. filaments attached to Scftoterra
micarlenpi».

A few filaments of reldnannla sp. attached to 
BafcocoslidiA rudagaacarenaig-

A she11, acting as a substrate to Feldnannia sp.
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HATE 12

Figs.1.-6

Fig.1.

Fig.2.

Fig.3.

Fig.4.

Fig.5.

Fig.6.

Ultraviolet, fluoresoenae of filaments stained with 
Calaofluor White M2P.

A clurp of gerralings after 20 minutes of staining with 
Calaofluor White M2R.

The same germlings one day after staining, reveals 
large numbers of autof 1 uorescing chlornplasts in the 
central region of the prostrate filament portion (arrcw).

Mature filaments after 20 minutes in Calaofluor White
M2R.

The erect portion of ft laments also after 20 minutes of 
staining, showing a greater intensity of stainirq at the
cross wall regions (arrow).

tortion of a filament a day after staining. Lnrge 
numbers of autof1uorescing chioroplasts occur in the 
prostrate region as well as the base of erect filaments.

ftxiding (Hi) probably associated with erect filament 
formation evident on prostrate portion after one day of
staining.
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PI ATE 13

F i g s . 7.

F i g . 7.

Fig.B.

Fig.9.

Fig.10.

. Ultraviolet fluorescence of fil.wonts throe days after 
staining with Cnloofluor White M2R.

Absenct* of fluorescence in the basal portion of an erect 
filament indicates the presence of a meristenwtic region 
(MR).

'he development of sporangia (S) on a meristcrutic
r r g io n  ia  e v id e n t .

Intercalary division on either side of a fluorescent
cell.

The tips of erect filnrasnts showing an absence of 
fluorosonnoe and therefore indicating another site of
elongation.
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plait: 14

Figs.1.-4. PAS staininq of monitor sections of sporangia.

Fig.l. Ii ltudinal section through a sporangium reveals uptake
ot ain in the sporanqial and locule walls, 
laghter pink staining is evident on tho cOgoi of the 
cytoplasm in acme locules (arrow).

Figs.2.-4. longitudinal sections through sporangia showing the
presence of PAS atain in the sporanqial and locule cell 
walls.
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PI ATE 15

Figs.l.-4

Fig. 1.

Fig.2.

Fig.3.

Fig.4.

Ultrastructure of veget.itive regions of Feldmannia
sp..

"ttie vegetative oell subtending the plurilocular 
sporangium (S), with a large vacuole (V) and 
p 1 asnodesuta (pm).

•n>e square meristenwtic cell has a large central nucleus 
(N) with nucleolus (Nu) and a large Golgi system (G) 
associated with it. The vacuoles do not appear to occupy 
as much of the oell volume as in other vegetative 
it*}ions. TTiero are a large number of mitochondria (M) 
evident.

Ttie .ogetatiVe cell fran the p*/u6trate region has a
central nucleus (N), large vacuoles fV) and 
concentrations of osmiophilic bodies (0). Oiloroplasts 
(C) are restricted to the periphery of the cell.

A port ion of an erect . i lament has a central nucleus (N) 
and a large vacuole (V). Pyrenoids (Py) associated with 
ctiloroplasts an? also evident.
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