
.\ PPlLIHI0J.L\RY SURVEY OF 11lE BUDDL\jGN\lD PROSTI-lECATE

l;J\CTERIJ\ OF SELECfED KE~'YAN LJ\KES.

Freda !vi A\ Odhiambo
I~

"""HOBI

--~---=

A thesis submitted in (part) i£u1filment for the Degree

of Nasj cr of Sci ence in the University of Nairobi.

1985



l.

ABSTRACT

l.nt er vs ampl es were collected from lakes Naivaslia ,

Victoria, Elmenteita, Nakuru and Magad.i and enrichment

cultures set up either without substrate addition or with

the addition of specified concentrations of methanol,

methylamine hydrochloride, casein hydrolysate, yeast

extr;1ct (lnd peptone. Periodic examination of these en6ch-

ments showed that different morphotypes of budding and

pros thccat e bacteria were present. Routine examination of

the wat.er samples was done using a phase contrast light

rucros cope while, occasionally, a transmission electron

Ilncroscope was used and electron micrographs of the

buckling and pros thecate bacteria observed were taken.

There was marked variation in the abundance and kinds

of budding and prosthecate bacteria observed in fresh and
;:

alkaline wat.er samples'. Lake Nakuru had the greatest

number of different bacterial morphotypes especially those

belonging to the genus HYDhomicrobium. Bacterial

morphotypes of the genera Pasteur-i a.,., Blastobacter,

PlcUlctomyces and Pedomicrobium were more frequently
;-,~ ..•,

observed in fresh than alkaline K~iter enrichments.
<

Bu6c1ingand pros thecate bacteria were not observed In

enrichment sampl es from Lake Magadi.

The morphol_ogyand size of budding and pros thecat e

bacteria tended to vary wi th the type of enrichment medium

used. In general, the bacterial cells observed in

enrichment llledia without substrate addition and those
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wi th the addition of yeast extract tended to be large and

less oggrcgat ed. Rosette fonnation and prostheca number

.incrcascd in liquid enrichment cultures containing met.hanol ,

casc in hydrolysate, peptone and methylamine hydrochloride.

Quanti tati ve dat a on buddi.ng and prosthecate forms

v.h ich attach to glass s l ides and cover glasses, using the

subrne rgcd slide, agar-coated slide and water-petri-dish

llIetltous, revealed that certain types attach more

f rcquent Iy than others. Thus j Tlyphomi.crobi.um, Caulobacter,

PedcJl:icrobium and mushroom-shaped types were seen to attach

to surfaces more frequently than the other morphotypes.

The submerged electron microscope grid method was found

not sui table for quanti tati ve studies of budding and

pros thecate bacteria as the grid surfaces were quickly

overg rown by non-budding <Offici non-prosthecate forms ; also

the grid surfaces' tended to be covered with various salts

and otherdebris .•thus) making it almost impossible to view

the Lacteria that had adhered to the grid surfaces.

Pure culture studies were eenerally a failure due

to Lack of rap i.d methods for::l-sola'tion. This was mainly clue

to the. s Iov growth rates exhibited by these bacteria and

the fact that the budding and pros thecate types tended to
, '.

be overg rown by other forms, especially in alkaline 'water

cnr ichment.s; For future isolation of these bacteria from

al kal i.ne wat.er samples, Grant.' s medium is recommended.

Several seemingly 'new' forms of budding and

prostJi-8cate bacteria were encountered. These included
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the "appl e ' -shaped budding and l;rost!lec~itc COl1W;,

"I'r i angul ar ' budd.ing and p ros thccat c types and pros thecate

•flat angul a r' types , For proper cha ract c-ris at j on :lnJ

identification of these and other bact er icl morphot.ypcs

belonging to the buddi ng and pros thccat c group , lon[ ton:

studies aimed at pure culture .iso l at ions and quant itat ivc

studies of each lake water samples should be carried out.

1\ more dct ai l cd nutritional study should be unccrt aken to

help det em.ine the phys i.o.Iogy J.11l: b iochcn is t ry of these

Lact er i a, This shoulci lead to ,1 con.p.l et c corpar i son and

taxonomy of budding and pros t.hccat e bact.cr ia occuring in

fresh and alkaline lakes ill Kenya, Such in Fornnt ion mi gl.t

be useful in det ermirring the eco l og.ica.l s i.gn i f icnncc of

these bacteria in the environments in wiri ch they occur ,

Ei.na l Iy , the ol-j cct ivcs set up (It tnc bcg i.nn.ing of

,the present study were partially nccomp l i shed . 'T'1 •
1 n i s 1'.'DS

partly due to Lack of rapid methods lor cnrichn.cnt :m,-:
"-isolation of budding and pros t.hcc.it.c b..ct.er i.o and :10 rt l y

to the short period of research covered.


