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~rof ~ Jl s;te!'n bir al bie jare 1jeldbing, beIang1jtelling en onber1jteuning. ~aie

bankie bir al bie Itkker ge1jd1jie1jen bie mooi mU1jiekbJat ~rof alt!,b bir m!'

ge1jped bet.

JUe mnibtr1jiteit ban ~retoria en bie Jiational l\e1jearcb jf ounbation bir bie

finan1jiele onber1jteuning t!,ben1jbie 1jtubie.

Jioelle ~margtr bir bie bJonbedike onberbinbing om 1jaam met baar te kon bJerk

en al bie goeie berinntringe bJat ek kon 1jaambring bui1j toe. eok 'n bJoorb ban

bank aan JI.BlLiil, IUjon bJaar ek bJaarbebolle onberbinbing kon opboen.

~aie bankie aan ~m!, &prigg1j en Jatomina ~loem bir bie i1jolate bJat bulle

boor1jienbet.

:ffiagbaleen bir baar bulp met bie 1jkr!'fban m!' Itteratuur1jtubie. eok baie bankie

bir baar en baar famtle 1jejardange onber1jteuning en Itefbe.

:ffi!' mebe-genote ban lab 9 -37, baie bankie bir julle brienbdikbeib en bie lekker

1jaambJerk.

 
 
 



'n &pe~iale woorb ban bank aan dkeen ban m!' brienbe in bie bepartement. Julle

bet bit lekker gemaak om baar te wee~. jDankieberal aan lL\a!,narb,~bri~, 1ioet,

J acoen ~onpa bir jUllebrienb~kapen onber~teuning.

€lkeen ban m!' brienbe wil ek opreg bebank bir bul aanmoebiging, bemoebiging,

gebebe, liefbe, onber~teuning en al bie terapeutie~e lag~e~~ie~. €k i~ oneinbig

ge~eenbmet men~e~oo~june in m!' lewe.

€lkeen ban m!' boetie~en ~u~~ie~- jfreberik, Ji)enr!', eulet, ~etru~, Jurgen en

J acomien - baie bankie bir june onboorwaarbelikeliefbeen onber~teuning.

jDan bie men~e~onber wie ek nie bier ~ou gewee~bet nie: m!' ouer~. 1iaie bankie

bir ~appa en mamma ~e oneinbige liefbe, gebulb, onber~teuning, b!'~tanb en al

june gebebe. jDankie bat julle albei ~o 'n wonberlike boorbeelb i~ en wa~ beur al

bie jare ban m!' lewe.

€n ban m!' Ji)emd~e Yaber ~onber wie ek nie kan be~taan nie en wat m!' ge~een

bet met ~obed gawe~en genabe. aan Ji)omkomtoe al bie eer.
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DIVERSITY OF ROOT NODULATING BACTERIA ASSOCIATED

WITH CYCLOPIA SPECIES

PROMOTER: Prof P. L. Steyn

DEPARTMENT: Microbiology and Plant Pathology

DEGREE: PhD (Microbiology)

In recent years, the rhizobial taxonomy changed significantly with the discovery of novel

symbiotic associations between legumes and nodulating bacteria. This was aided by the focus

shift from studying only agricultural crops to legumes indigenous to certain regions,

ultimately to discover new inoculant strains and to uncover the secrets of the rhizobium-

legume symbiosis. In previous studies on the diversity of South African rhizobia, it has

become clear that our country has a wealth of rhizobia.

Cyclopia is a legume genus, which belongs to the fynbos biome of South Africa. Honeybush

tea is a herbal infusion manufactured from the leaves and stems of certain Cyclopia spp.

Commercial cultivation of this potentially new agricultural crop is now developed to protect

the natural Cyclopia spp. populations from harvesting and ultimately extinction. Superior

inoculant strains are necessary for these commercial seedlings.

The diversity of root-nodulating strains isolated from 14 Cyclopia spp. was determined using

16S-23S IGS-RFLP and partial 16S rDNA base sequencing. Based on 16S-23S IGS-RFLP

and partial 16S rDNA base sequencing most of the isolates, with the exception of seven

strains, were found to belong to the genus Burkholderia. More extensive phylogenetic,

 
 
 



symbiotic and phenotypic studies of selected strains were performed using near full-length

168 rDNA base sequencing, nodA base sequencing and substrate utilisation analysis. In the

genus Burkholderia, the isolates belonged to the novel root-nodulating species Burkholderia

tuberum and several novel, undescribed Burkholderia genotypes. However, no new

Burkholderia species could formally be proposed, since DNA-DNA hybridisation analysis,

which is a prerequisite for the description of new species could not be performed in our

laboratory. The seven strains not affiliated with the Burkholderia genus belonged to two

Bradyrhizobium genospecies, R tropici and a possibly new genus in the a-Proteobacteria.

The nodA sequences of all the Cyclopia isolates corresponded to a large extent, indicating that

different chromosomal genotypes harbour the same symbiotic genotype. All the isolates of

the Cyclopia genus appear to be acid-tolerant, which is in agreement with the acidic nature of

the soil from which the strains were isolated.

 
 
 



DIVERSITEIT VAN WORTELNODULERENDE BAKTERIEe

GEASSOSIEER MET CYCLOPIA SPESIES

PROMOTOR: ProfPL Steyn

DEPARTEMENT: Mikrobiologie en Plantpatologie

GRAAD: PhD (Mikrobiologie)

Die rhizobium-taksonomie het ingrypend oor die afgelope jare verander met die ontdekking

van nuwe simbiotiese assosiasies tussen peulplante en nodulerende bakteriee. Hierdie

ontdekkings is aangehelp deur die klemverskuiwing van die studie van slegs landbougewasse

na inheemse peulplante. Hierdie verskuiwing was om nuwe entstofrasse te ontdek asook om

die geheime van die rhizobium-peulplant simbiose te ontrafel. In die vorige diversiteit studies

van Suid-Afrikaanse rhizobiums het dit duidelik geword dat ons land ryk is aan 'n

verskeidenheid rhizobiums.

Cyclopia is 'n genus wat deel maak:van die fynbos bioom van Suid-Afrika. Heuningbostee is

'n kruietee wat vervaardig word van die blare en stamme van sekere Cyclopia spp. Die

kommersiele vetbouing van hierdie potensiele landbougewas word ontwikkel om die

natuurlike Cyclopia spp. populasies te beskerm teen uitwissing agv die oes van natuurlike

populasies. Effektiewe entstofrasse is noodsaaklik vir hierdie kommersiele saailinge.

Die diversiteit van wortelnodulerende isolate atkomstig vanaf 14 Cyclopia spp. is ondersoek

deur 16S-23S IGS-RFLP en gedeeltelike 16S rDNS basis volgorde-bepaling. AI die isolate,
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