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Fle mish / South Afriuo n Governments Agreement
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Glob al Forestry Products
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Tanzan ian Government
TechnolollV an d Humlln Re so u rce s lin d Indust ry Pr ogra m me ( TH Rt P)
Tuscan Na m ibia / OA AO (Germany)
W att le Growers Union of So uth Africa ( SAW GU)
W heat Cereals Trust



The Forest ry and Agr icultural Biotechnology Inst it ut e (FABI) '5 locat ed at t he Univers.tv of
Pretoria. Th e pr imary obj ect ives of the Insti t ute are to :

•

•

•

Promot e t he broad f ie ld of p lan t biotechnolog y thrc>ugh an in t er discip linary aco-oecn
~nd wit h close lin kage to a .... ide range of academ ic department s
Undertake research of t he tuqnest possib le ca liber, ",,' hi le at t he same ti me providin <;J
short and longer term benefit s to t he forest ry and agncult ural sectors of Sout h A"r ica
Establish partnerships 'Mth md ust r ies linked tc ag r icu lt ure and forest ry , both
oeuoneuv eoc mtemationallv, t o produce new and improved prod ucts and t hu s to
promote compet it iveness in tcading
Pro mot e t he educat ion of Sout h Afr icans in t he f ie lds of forestry and agr icult ure

The association of FABl wot h tn e Univers ity of Pretor ia, t tle I",gest residentia l untversrtv In

Sout h Afr ica , pro vides acces s to wide rang e of human and t echnologK,,1 resources
Current ly. academ ic sta ff and ;:l o stg r~ d u ate st udent s from research prog ramme5 m t he
Departmen t s of Biochem ist ry, Bot an y, Gen €t ics, Microbiology and Plant P~ tho lo g y. Zoology
and Entomology, Plant c -odccno n and Post graduat e scncc r for Aqncuttu re and RLJr,,1
Develo pment are associa ted '.... it M the Institute. This ~fford5 FABI t he opp ortun it y to build
futu re re SOurCes in biotechnology wh ich w ill be cruC,"'1 t o t he f ut ure of tc rest-v ar d
aqric utture in Sout h Afnc~ .

FA6l IS not a new emerging venture, but rather " n amalgamation of e t remendous b ~ se of
expertise in fo rest ry and agriculture fro m diff erEnt umv e.s.nes and research org arllsat lOrJ S on
Sout h Af r ica , The I nst itu t e ti es been op" ra t l o n ~ 1 Sll1CE A~ ril 19 98 , alt hough it was only
offlC' al ly inaug urat ed on 1 3 r~ a rc h 199 9 , This t h ird FAB! b_€ .~ n l al report COVerS the per iod
from Septem ber 2001 t o May 2003.
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Co mpilat ion, layout an d d es ig n by TA Co ut in h o

Cove r photograph: Cross section throu g h the base o f the So uth Afr ica n nativ.. tr.. .. ,
Celtis africana, sufferi ng f rom a root dis.. as e and showing d is co lo urat io n a nd
f u ng al zone Ii ne s (photograph taken by R Heat h ).
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As I writ e t his note, t he f, fth anniversary of t he birth of
FABI hils j ust passed It is trul y amazing to look back and to
reeuse th at in t his reldt ively short space of t ime , the I nstitute
has achieved so m llch. FABI ;s now well recognised natio nally
es a leader in the broad f Ield of plant biot echnology. The
Insti tu t e has also rapidly gained int em at ion,,1 stat ure and
there are few organisat io ns with a ctrv lt l ~ S lin ked to ours met
do not alreildy know us well. This bienn ial report is th " third
in t he history of t he I nsbtute and it is a great pleasure f or me t o sba-e t his br ief summa ry of
Ollr act iv ities duri ng the last two vears w it h yo u,

The FAB! fami ly ties cont inued to grow and this has happened more rapi dly th" " we
might hav e expected . I f you h~ve followed our development , yo u will know that the fOllnde r
FABIANS were app roximat ely 50 in nllmber, The group now represent s about 130 ma", 'y
MSc, PhD st udents and pos t -doctora l fellows, ThiS t eam FS led by 14 academ ic s:aff tnet
m ake U;l t he (.or" of t he FABI manaqement com mittee . We cc ntmue to function very m uch
as a fami ly, with all the priv ileges and responsibi lit ies that go with being part of a fam il y,

FABI's rapid gro w th has IneVit ably placed subste - utat pressure on our faci lit ies
Space for st ude nt s to work reas onilbly comfortably has become a contested resource.
Arm ed with the sta t ist ics rel~ted to t his problem and the fact t hat it was becom ing nece, sary
t o limIt t he growth of some progra mmes, we have mcnveeec fo r new research fac ilities . Of
cou rse he re the business catch ph rase "Return on investment" rapidly became dominant in
lli 5cuSSIons Howev er, the growth and great ~ cc o mp lish me'lts of FA8I have made it
rel atiyely e ~ sy to persuade the Universit y of t he need for ~dd ' t l on~ 1 f"cllit ies. The new tn-ee
storey build, ng extenslorJ to FASI has risen rapidly aoo we loo k forw ~ rd to oc(.upy i"" ttus
fantastic new facilit y dUring July 2003. Som e illust rat ions cf the growth of FABI 2 dUri r g te e
lat ter part of 200 2 and the earl y part of t his year, are presentee In this report to giv " yo u an
idea of t he changirtg face of Our I rtst itute.

The new FABI facilities w ill cons iderably enhance the scope of t he research th at '.~ e

are able to und ertake. I t is im possible to provide deta ils of the new building in t his br ief
report but I must me nt ion a few featu res. These inclu de l a b o r~ to ry spare and seat ing fo r 30
addition al st udents. We 1'1 111 now have ac cess t o an aud itor illm th at is able to easily seat ali
FABIANS and in t his respect sem inars and research meet:ng s will be cOFls,derably mo re
comfort able. A suite of worl d class quarantine greenhouses and a top quality f ac,lIt y for
ti ssue culture and t ra nsgen'c research plant s also foem Dart of th e new build ing To ecct t o
ttus, a third fl oor, not st r ict'y lim, t ed t o, but closely allied to the inte res ts of FABI , has been
eccec to the building to a ccommod~te a bioln forme tfcs centre and new laborator ies for Our
growing DNA seque ncing enter;lri se,

BiotechrJol ogy in t he broadest sense of the word has cont inued t o grow rapid ly in
South Af rica. Obvio usly this has many positive repercussions f or FAG!. The group has
access to new fu ndi ng opportunities and our st udents, the prime r" ison de etre of FA61,
have access t o eve n better employment opportunit ies. I Wt " nt loFl"lIy use t he wo rd " even
better" becallse the post c reooete st udents emerqtnq trom FASI have be..n in hig h c eme-ui
both nationa lly and abroad. rt-e-e is no que suon in my m ind t h ~ t bIot echnology wi ll
cont inue to grow in Sout h Afric", w ith many new businesses emerging , FAB! w ill surely
ere-... in concert and wi ll continue t o be an im port ant source of t r~ i ned scieFlt ,sts to
participat e in t hese excit ing new w.'rJtures.

I wa nted to include in this br ief int roduct ion, some ne ...s of new research grollPS tha t
hav e joined FASI duri ng the cou rse of t he last t wo years . Th is is diff icult to do "itho,-, t
abso rb ing more space tha n I Mve been promised. Ho',;,ever, I must make me nt ion of the
outstanding new plant biotechnology research programmes of Prof Dave Berger and Dr
Zander Myburg. We hav e also conti nued to build On Ollr st'ong links with the CSIR and
about two veers ago, in iti at ed a joint ap pointment for Dr Gert Mardis t o build on our mut ual
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int erests in food products al'd industr ial mycology, Our acti v it ies In forest ent omology and
Ins" C: pest s on b~nan ~ h ~v" ~ i so teen s u bst~ n ti~ l l y ex p ~ nd ed . To ~dd to this, research and
se'V ices linked to food safety are al so grow ing rapidly.

One always needs to be cautio us in focu ssing on the ect ue vernents of a large numbe
of ourstancnnq people wo rKing In a gro up such as FAi3I. The danger here is t hat one
Inevit ably forget s to ment ,o n someone. I must thus ce oe-anse but yet make the poi nt th at
<I g '''~ t nu m ber of reseerc n leaders ~nd graduat e students have been recipIent s of special
awards and honours . These Il ave come f rom wi thin the Universit y of Pretori a, fro m
orga1isatl o ns linked to science in South Africa and also from mt ernat ional groups , It is a
great pleasure t o see these accomplishm ent s and to realise what a fab ulous group th e
FJI.BIANS represent.

It has always been my firm benet t hat d iversit y builds st rength . I n th is sense. living
and working in South Afrl(a provid es great occortco.nes. A count ry wtth 11 offsc.al
l <l n g~ ag" 5 c ~ n hardiy f<l ll t o provide an educ~ tio n ~ 1 lnst,t ut lon wlth an incredible sourc e 0'
diversi ty , FABI has in the past achieved the status of having at least one stu dent that
speakS every one of South Africa 's offic ial lil ng uil ges. The I nscitut e has al so become a hOme
to students from many cou nt r ies , In every hem isphere and every contment . A smal l cens us
to e-a-ds the end of last year sbo-...-ed th at 28 languages " ere spoken by FABIANS at th at
tLme and some det ails are present ed in t his report . 1 believe that this number has g'own,
i1 lthough it cha nges f rom month to month . The point is me'ely that FABI bas become a
tculy I n t~ rn ~ ti o n ~ l in st it ute ,

Support for research in FABI com es fr om a wide range of organ i s ~ t i on , and p' ivil l e
ente rprises , The majorit y of Our funding com es from cUl side tne Universit y at PretOria <1 M

includes large industr ies , small compame s. farme rs groups, internati onal aid orpamsano ns.
overseas business vento-es. govern ment and sta te runes. We e-e mos t fortunate to nave a
very sound base of fund ing that is nurtured entnusresnc env by t r.e researcn eoteronse ot tn e
U~hi"'Slty of Pret oria On be-ten of all FABIANS, I ta ke thrs opportunit y to thank our
research sponsors for theIr suppert.

Research linked t o educ at ion represent s the core business of FABI. Whil e we beve
c'ose alliances with 'esear ~ h providers th~t M c mOre ··;>radl.lc':" orient ed, i111 our work ,s In

some way linked t o student t rainin g. This is consistent with Our ex ist ence in a un iversity
er-v.ronme nt. Our main -ese e-cf fo cus rema ins linked t o th e bro ader f ield of plant sceeces
ar-c as a research t eam , we a-e u~i f i ed by som e int erest in o.e ots. plant biotechnology and
DNA·b3sed Int erest s, The est ablishme nt of FABI has had a profound rm oecr on these fields
at th e University of Preto ria as ',0, 1'11 as In South Africa as 3 who le. There is every reas on t o
expect that FABI is entering a growt h phase in bot h srze and q ualit y.

One can only feel exorec and enthusiast ic wh en looking to the fut ure of FABI.
Allia nces with int ernational fllndi~g orgil ~ i S<l t i o ns h3ve brought a much broader focus to ou r
WOrk than 1 had expected five veers ago. Plant, insect and microbial molecular genet ics
projects were relat ively well -esta blish ed when FABI was fou nded. New areas of interest anc
focus have, however, emerged as important , and these are growing rapidly. They in clude
project s linked t o th e impact of genetic<llly modified organisms on th e environment, a m aj or
thrust in plant and m icrobial biodiversit y, and rapidly emerging proj ect s in the area of
ind ustri al plant and microbial biot echn ology. The establishm ent of powerful new te cuures in
brctnrormencs. and the emergence of the first researc h products in thi s field d early herald a
major new erea of growth fo r FABI.

I feel hugely priv ilege d to teec this special group. On benau of all of the fABl f amil y.
1 again thank the m any organisat ,ons end indust r ies in South Atrica and in other parts of th e
world the t sup port our research , We are <1 15 0 most grate ful t o our many co lleag ues end
frien ds that hav e supported uS in rev iewi" g publicat ions, examinIng th eses and m~ny otner
element s ot the educat ion and academ ic enterpr ise.

Micfl<lel J Wingf ield
r-tonc ! Professor of Forest Pathology and Direct or of FABI and th e TPCP
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FABI Team

Fro n t row: Car los Rodas , Alm ",th Harnrne rbacnc r, Juan Vors:ec, orenda Wingfield, Marl ie"
van der Men'ie, Susa n Groenewald , Rene van Zyl, Elsie de Meyer, Mar ia -Noer
Cortinas, Renate Zipfe l, Sonja de Beer and S a n L s ~ k a Reddy l

2"d ro w : Nt s"rl" Mole1eki, Amt a St ey n, Dillara Ag hayeva, Claudia Rodas, Terry Ave ling,
Andrew Kiggu ndl.l, t~ lk e Wingfi eld, Aw elani N ut bs ernbele , Thuto Nats mto ko .
Cha r line Kam burono. Brenda But helezl, Mar lil Onanena, Joyce j ek avura .
Busisew" Tshaba la la, Solomon Gebeyehu " nd Ann ab.. Louw -Gilump

3.... row: Til erese Lotte '. Ret ba Siabbert , Vivienne Clar ence, Ter ecsa Cout inho, Valen t i" "
Nkost, vetostume Govender; Narin da Visser, Bongan i Mase ko, Lawrie Wrig ht ,
Ka.-l Kunert, Elizabeth Kola, Anna -Marla Ouernorster; Mar iette Trul er, Marieka
Grvzen hc ut, Roserr.ar.e Visser, Levla nt Grable', Deshnt Pi llay, Thi erry Regn ier,
Grace Nak<lbonge, Helen Doman, t eette Greyling , eerce-e Nel, Mart ie van Zyl,
and Irene Berr-es

4'" ~ow : Prem Gove nder, XI.lDong Zhou, t.encerot r-taphosa, Alemu c eaec noe . c ev.o
Hunt er, J ol a n d ~ Raux, Mare lize van Wyk , E ~U<l rd Vent er, R'<ln<l J ~ cobs, c ess:
Myburg, Legesse Beyene, Sabin,> Lez<l r, Elizabeth Att inger, Eva Muller, Noi.'lani
van cer Berg, Joann e Weich and Danie Theron

Ba ck tow : Wilhelm de Beer, Dirk Swanevelder, Altus Vi ljoen, Loren zo Lomb ud, Gert
Marais , Bern ard Slipper s, Albe van c er ~lern'e , Brett Hurley, Hardus Hatt ing ,
Ronald Heat h, Dave Berqer; z enoer Myburg, QUint on Kritzlnqer; Gina Swart,
Juani t a de Wet , c nrtstene van oer vvves; Dragjr ja Pavlic, Schal k van u eercen
an d Pea l Kro kef'e
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FABI growing - signs of a success story
in plant b iotechnology

FAS!. tne Fore stry and Agri cu ltural Biot ech no logy Inst i tu te o f t he Universit y of Preto ri a .... as
f ormally est ab lished in Apri l 1998 . The Inst itute ha~ grow n I<lpld ly an d in j us t five years has
become one of South Africa's premi er plant bio technology research grou ps. FABI hil s ~ 150

r(!o id ly g ~ i ned in tern at ional reccqmtrcn for ou tst anding student tr~ i n i ng an d re s,,~ 'ch

pro d ~ ~""ty. At t he ti me of its es-eonseo-ent . FABI included some 55 full t ime scient ists,
MSc an d PhD studen ts ,lIld post doct oral ( ,,110 ,,", 5 , The gro up m ak ing up t he so-called FABl
Family is now in excess of 130 mainly scien t ists, with" small core of Tech nica l and
administrative support staff .

ee sec on outstandlnq re search an d t raining outputs, t ne Universi ty of P re to ri~ <l gre ed . rete
in 2000 , to ex te nd t he resear ch reonue s of FABI. Ex pansion will incl ude a t hree -story
bu ild ing co nnected to wh at is known <I S t he "dow ns tai rs FA81" build in g. Th e new build ing
will add new semi nar facil i ties , four resea rch rebo-etones. 2 terqe plant propag ati on an d
t issue cul t ure facil ity, a s~~ te of t he ~rt suite of e'gh t (luar<lntine gre enhouses. wal le 'n
g ro wtt'\ room s and refriger at ion, a new DNA seq uencir .g fac ihty. <I I<l rg e brcmtormaucs
centre . offices and much mere , In ~ II , t ile new fac ilities .... ill m ore t he n double the floor
sp:ace eveueore used by FABI in the past .

Cons:ruction of t he new FABJ fa cilities beg an in Octo be r 2002 on a sit e adj acent to t he main
FABI facility. The build ing s.te , prevro ustv two old houses, u t ili sed by t he a dmi n i str~ t i o n

oece-tmeoe of t he FaCUlty of Blologlc<l l and Agricultura l Scien ces, Thus, pr ior to
commenc ing w it ll bu ild ing . t hese houses need ed t o be de-commission ed and dem olished, In
addit ion, t he site was found to h ~ve a relati vely high water tab le and a seocreus ec
fo undation w ith reinf orced concre te p ile s able t o carry up to sev en floors (p lanned fo r the
longer t erm ). needed to be constructed . Completion of t~e bu ilding pro ject is pl a ~"ed fo r
Jur e 2003 a~ d FABIANS look fo rward to pop ulat ing the bui ldi ng short ly t hereafter.

The fo llOWing photogra phs il lust rat e phases in t he growth of t he new FA8! facili ti es. Th e first
p icture is an artist's im pressi on of th e buil di ng wh ich w ill be com plet ed by t he t ime t h , ~

report IS published.

A n arti!its impressio n 01 the completed bui lding, W h o is t he la dy in th e foreg ro u nd w e ask?
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Octo b e ' 20 02, p'io"o the d e mo lit ion of .he ' wo fa cul ty "h o u se s "

Odobe. 2002, t h e d e mo lit io n be~ in s'

Oetobe' 2002, clea.j n~ the sit e



J ~nu~ ry 2003, . ecend flo ec up ~ nd th e st~ rt 01 the th ir<l l ioo c.
No te "m~ i n ' FABI " in .he le ceg rou n d .

June 20 03, b u ildi ng is a lmo st completed
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RESEARCH REPORTS

Forest Protection

Research leader:

Research tea m: :>'Of Teres" Coutinho
:>,of e-eooe Wingfi eld
Dr Jolaoda Rou_
Dr P~'Tl Govender
Dr Oll"er Pre,sig
Mr s-ee Hurl ey

Obje c t ive s of the research progra mme:

•

•

•

•

Deve lopm " ,,! of f'eid mon,wr, ng techniques to recogni ze the appearance of new pest s
aM di"""es as well as to mon itor the sp'e ~j ~ n (l impact of thos e a lready
estebnsbcd ir) South Africa
Identi ty new and im portant tree pests and pathco ens and evaluate their cenenc
st ructure so that they can be more effective ly contrcaeo
Develop met hods to screen trees for t olerance to t -ie most important erseeses
present in tile country
ESt4b lish il nd evaluate (on~empora ry breedong strategies In order to produce crsease
and pest tolerant speoes, crones and hybrids
Establish " n underst and,ng of tne bio logy or tree pests and pathogens so tn ~t tt-ev
m~y be mare effect ively controlled
Study an d ev aluate novel strateq.es for disease eoe l=est cor-trot

Highlights of research 2002/200 3:

III tt vs eeecrt, a bnef summary of the
va"O"s research activit ies ct t"e team
members alld postgraduate students of the
Trt'e Prote-:;tion cc-cce -euve Proo;; -a'T1 me
(TI>CPJ ,s provided. Thi s is a condensed
rt've.. ,...,tk the focus or nigl"ignts <tnd
tr-rco-ta-n f,nd lngs.

Cryphonectr ia canker
Crypnonectria can ker of Euc" 'yptl.is caus ed
by CryDflOnectria cvoeesis re"'a 'os ooe 01
the most Im portant threats to plaotat,oll
for estry ,n Sou th Africa . one of our mater
,olt,atlves has been to concoct screeniog
trials on hybrid crones In areas wtic re the
c.seese ties been most severe. These trials
neve brougkt a great deal of knowledge to
forest ry companies sup porting the
programme. Disea se t olerant planting stoc k

'"

has. ,n Mary cases. been id en t 'ie ~ "
advance o· p'd., t ing. A limltat ,on of t-us
..ark «as. novever; been l hat u-e scree" n ~

process is stc .... and results often em"';! ,,, at
a time " I'e n ceos.cns have <tlready been
made re ~ a rc r ; desl.-able material to p a'lt.
The resee-ce t eam Will COlIlJllue ""t l'
screenln.9 ",oculat,ons in the , ...tore , but
thew t ria;s .... ill be much more eceot.ce Iy
pl"oned th d., in tne past, They Will also ee
geared t o ans...ering very speaf,c Q~est,or s

such as wnetre- drfferent isolates of t-ie
pathogc., respond similarl y on different
dones, or net.

The sudden appea rance or Cryp rlor eetn"
canker '" South Africa and the known
absence of the di sease in the rete 1970s nas
led us to believe tha t the causa l age nt was



Jn tro(1uce(1 ,nto the ccce cv Knowledg e
perta,n,ng to ong,n is h igh l ~ ,mQO!'UInt , 1'1

~ e"ITIs 01 i(lentl/y ing iI :oprOpri ate plant,ng
stoc ~ and understand in~ t ne crseese
S'lua':lon In SOuth Atnca One of the
prOOlems in this regard js tha~ I ne ta"onomy
of t r'le genus Cryp"o"ect"~ 's poorly
v-ree-steee. In eecer to rect ,fy this
Stt ..enc n, we hil"e uece -te- e -r a se-es of
StJll .es rel il ting to me I d e r~,hca l'OlI or
CrypN)flectn<t spp. Here '", e Il a" e beg un to
vnce-staod lhil t species s..Icn as C. cubeflslS
>s verv c.seaeev rere-ee 10 , ' or e"a"TIple, the
deva sla ~.ng u usa l agent of C'restnut blight,
C. f)4 ,-,nmca, '1'1 North a -ne-tce .

5 .....1 r,~it; ng _ y ot C. cuNnS;'

A" e"'gm a regarding Cr)'pnonec::na ceoeer
in SOulh Africa Is rb er sym ol oms of the
eeeese are somew"a~ d 1 f"ere n ~ t o mcse
four d elsewhere in the worlo . In add'l,on,
ce-ee-s in SOuth East As,a a" c SOulh and
Ce"~1 America . tend to ce covered w'th
Sf'~ua l f 'u,t,ng st ructures. wl'e'1!as those In
So..tl' A'Ji ca are covered ~y ase"ual fn.ut ,ng
st ru ctures. Early D~A secuer-crrq snanes In
0 .. - recc retcnes showed no c'ear d ifference
between ,solates fTom these venc..s erees of
r-e ...orl d. However, more rccent ly, we ha"e
undertaken studies where v.e ee-e applied
Dt\A sequ ence compenscr-s for multiple
;cnes . I nterest ingl y, til e m ...n 'ole gene
genealog ies show thil~ t he Sc vtn Afriun
tunq us is a distinct soecies. Data also
in(l, ca:e that the fungus in SO..th Amenu
and th at In South East Asia oro~bly

represent (I 'stinct speces. These f,nd,ngs
neve signif icanl rmoncenees for the
manllgemell t of c rvctonectne Clinker in
Soulh Afrtca and they will arsc impact
strongl y on quara " t i" e m easures. The latter
actions must now be gea red to ensuring that
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c. cooeos.s m tts South Ame rtcan or Soutn
East AS'iI" -oa- ntestanon does ect reach
SOuth ;l,'iica S,m ilarly, we neve t o ... a-n
co...ntnes m tnese areas of tne wcrtc ag a..,s~
t ne introduction of the South Afttea'l fU119;lS
into th e ' ~ e- aet-cos .

.,
/lse . ~~1 f'~iti n!l bod"'. of C. cub....;>

A second Cryphon~ctria sp., Cryp flonectna
eucalypti, occurs commonly on Eucalypws in
South Africil. ThiS fun gus was p-evtcustv
known as Endoth,a gyrosa but intensive
DNA-based studies in our teboretcoes have
pre~iou sly sncwn tnat t his fungus is a
species 0 ' Crypnonf!etriiJ and that ,t prc ba btv
cnqmetes on Euc~lyp!us m Aust ral'a.
KncwiI'\g r- et a second sp"Cies of
Cryphoneand OCCurs in South Afroca has lee
us to cc-s.cer the pathogenlc'ty or me
fungus. There h a ~ e been some sugges~o'l s

that tne "u'lgus is onl y weak ly pa~rogenjc

and a mare accurate answer to th .s eves-Jon
nas bee-r :!es;red We eave thu s ur- oert ecen
n-teo sve n-ocutanon stu dies on a w,ce ril '''1e
of E"'d iyC:~'" CIOOe5. us,ng a laro; e set o·
escra res c' :.~ e fungus. MOSl 'nte-est, r.g
res ults r eve been obtained sno".. " 9 t"at
rscretes ct tt-e tun ; ..... d itf~ in pat n 09"n icity
and r-et c'o-es d,ffe r in susceot 'biloW :O th S

fung lJs. 'l.esul t s alSO sU99 est teat t'le
response of clones to mocureuon '5 " a-," :lle
and s or::ba~ l v ,nfl uenced by the n-ee o~

inoculation. Th is w()l,lld be ccns-ste rc ... .tll
our I<nowle:lge that Ihe run gus tencs 10
occur on the bar!< of scmewnet stressed
trees.

Eucalyptus snout beetle
The Eucatvpt... s Snout Beet le, Goniprerus
scutelli<tus, was first recorded '1'1 South
Atr iCil '" 19 16, at Newtancs. Cape Town .
Gonipterus scutellatus WilS observed to



ddoli ate eucal ypt t rees. result ing in stunt ed
growth and in Severe case s, death. Native
to Australia, G. 5cu l ella l " s was without
nat ural enem ies and spread unhmdered
through out South Africa, causmg exte rJ sive
damage to eucalypt plantatIon s. The
parasitic wa sp, Anaphes nitens, a biological
cont ' ol agent f rom Australia. was int roduced
int o South Afr ica . Anap,~ es nitens wa s very
effective at m ost sites that have con t inued
to experi ence high infestations of G.
scu! ellatus. These torest artc ns are especially
prevalent at hi gh attttude , Ite s, whcr~

susceptib le specIes, such as Eucalypt us
dunnii and E. smith ii , are planted.

I n 2000, t he rese arch t eam undertook a
study t o invest igat e t he inf luence of variOus
abio t ic factors (a lt it ude, temperature and
r« inf«ll) ov er ti me on parasitism of G.
scutellatus by A, nnens. Five stUdy sites of
v arymg altitude and rainfall ..ve -e selected ,
All sites were com partment s of E, du nnii ,
The percentage para stt.sm was measured at
t hese sites,

Sigmficant differences in pa", s ;~ lsm betw<c cn
sites and ov er t im e were found. Paras itism
at the high est alt it ude sit e was significant ly
lower t han that at t he lowest altitude sit e,
cDMtrmmg the reduced efficacy of A nitens
at h i g~ altitude sites. HIgh aitnuce SItes
experi enced an ext ended period of low er
pares-ttsrn in w inte r, III both h:gh and iow
altitude sites, parasit ism dro pped
sign ificantly afte r spring <lnd Increased aga in
In summer.

Resu lt s of thi s rese arch indicat ed that G.
scut ellatus infest at ions at hIgh altitude sue s
are not only due to th e presence of
susceptibl e Euca1vpt us species at t hese
sites. but also due to the poo, performance
of A nttens. This poor pertorma nce was
att ributed to the colder tempeca~ures at high
altitude sites . Cold t em perat ures can affect
A ratens i rJdirect ly, by reducing tne nu mber
of host s. and direct ly, The decrease in
pa'asit ism aft er ,pring was attributed t o
b;oti c fact ors , such as parasrtcrc - host
Int eract oons and su perparasit ism , Thus, t he
efficacy of A nitens may be red uced by
abiotic factors, such as temperatu re at hig h
altitude sites and by biot ic fact ors at high
and low altitude sit es.
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Armi lla r i a r oot rot
Armil lar ia root rot cont inues t o be pres" nt in
pine plilnt ati on s in Pil rts of KwaZulu/ Natal
and ~lpuma:a rlga. The disease is no lonq er
considereCl ser ious but losses are roun d,
p~rticu l arl y in damp river valley are as wn ere
the fun gus is most active and agg'~ss lVe.

Much centes.on h ~ s surrounded the
tdennncattco of Ann/ //arl a spp. in South
Africa ~nd elsewh ere. For many yeacs, th e
fu ngus has been kn own as Arm illar ia m eliea,
but t his name .."as clear ly applied arb it rari ly
The re IS particular ly lit t le kno wledge
avail able for tne fungus in the southern
hem isphere and we hav" mai ntairled a sma ll
but act iv e p ro g r~ mme to Identify species
from th e southern hemi sphere , This has
been linked 1:0 collaborat ion s with ccne ec oee
in Austra lia ano New Zealand es we ll ~ 5 In

ccnaeorencn with a couee coe In Zimb2b ,,'e.
These studies based on int ensive DNA
sequencing have shown fascinat 'ng
rele tto ns t uos between Aus! r~ la s i a n spec ies.
They have confi rmed the hvpotnests tr-et an
undescr i b ~ Cl species OCC urS in New Zealand .
Furthermore, we hav e also s'> own t hat tn"re
are th ree species in Zi mb abwe and teet on ly
one of these current ly occurs in South Afn c2I .

My co sph<lereH<I le<lr blotch
Mycosph~erel l21 leaf blot ch was one cf t he
first diseases to be recognised in South
Afri ca as a tnreat to plan tati on torests .
Durin g the last tw o years, st udies hav e been
undertaken to det erm ine which
Mycosp(>i'!e ,~ lla sop. occur, p~ rti cul a rl y on E.
ottcos in South Afri ca. This has ImpDrtant
implications for dis ease cont rol and fo r
qua ca nt ine. I n add it ion to underst a1ding
the composition of Myco5p haerell a sop .
essocrete c WIth the disease, ,,·e have
at tempted to determine the reranve
importance of th ese species. Results have
been extre mely inte resting ~ nd h" ve
indi cat ed that the view that 11. juven-s is t he
mo st important pathogen, is incorree': . At
least for t he areas surveyed, M. nubil(Js3 is
by far t ne most im portant cause of
Nvcosph aerefla leaf blotch in South Afr ica .
It is. however, possible t ha t species
compOSlt,on Changes with t ime and tnet
diffe rent spec,es arc more im portant in some
years, t han in others , Th is ouesnon will
have to be considered In th e future.
Because of the difficult y of ident ify ing



Mycosphae rcl la spp. such su rve ys w ill
require r~pi d tocnnn ceno n protocols.
St udi es to develop t hese too ls ar e current ly
under W2Y and should be completed in t he
next year.

Oothistroma ne edle blight
I n Sout h Af r ica, Dothistrom a oee tne bl ight is
an enigm a , The disea se caused by
DOlll istroma septospo re is one of t he m ost
im portant in t he wor ld an d has caused huge
losses to. m ain ly P. radia t" p l,m t at ions in
countries such as Austr<ll l<l . New ZeJl and
and Chile. Wh~ t is interest ing IS trlat t he
d l se~ se is kno w n to have :Jeen present in
Sout h Africa since t he ea r ly 1960'0 , but i t has
re mai ned on P, radiata and also in v ery
ltrr ut ed areas of t he east ern Cape. During
the las t year, t he disease " as ~ Is o foun d
associated with sev ere de follat.on Of P.
radiata in t he Lim popo Pro vinc e.

Lack of understan d ing of uo t - nst rome needle
tl li gh t in South Africa an d concern th at i t
route adapt to infect ot he r hosts an d
perh aps hybr id pines, bas prompt ed t he
research team to in iti at e a st Jdy of t he
p,,:hogerl. Th is study commenced in m id 
2002 and w,1 1 COrlti nu e fo r thr"e year s. The
ke y objectives will be to deter m ine whether
th e pathogen is t he same as t hat found
elsewl1 er e in t he world . T l1 is question is
important becau se of the enigma
surrounr nnq th e dist r ibu t ion of t he disease in
So ut h Africa. Ano t he r ke y objective w ill be
t o ga in an und er stand ing of t he gen et ic
o.versuv of t he pat hogen In the count ry an d
t hus to consi der the poss'b iil ty of new
di sease out breaks in t he fu t ure.

Typiul symptom. of o<>thi.trom.. ..."to.""".
infQcti cn on a pine needle

Insect- re lated pathogens
Bar k beetl es are amongst t he m ost
im portant ;:Jests of forest t rees in t he world .
The re ar e li tera lly hundreds of species and
m any are Lmportant . On pines, tn e-e are
many exam pie, of insect s and t hese ma y
pose a t hreat to South Afr icarl planta ti ons,
At present . en ly t hree pine inf est ing b<>rk
beet les are known in Sout h Af r ica an d all
t hree have been acc ident all y int roduced In to
t hi s cou nt ry from Euro pe. The fact that b<>rk
bee t les have alre ady been int ro duced .nrc
pine-q rowinq areas in t h is cou nt ry suggests
tha t ot he rs are li kely to appear in t he tutu -e .
This could nave a very negat iv e I mp ~ ct on
forest ry in Sou th Af r iC(l,

A fascina ting and Im portant aspect of bark
beetles and particula rly those lnfesttn q
conifers, is tnet th ey live in close assooenon
w ith .ery scecnc fu ngi , These fung i ,
comm only kno'.o; n as t he Oph lostomatOld
fUrlgi, include serious pathog ens ~ "d a<;en ts
of blue sta in. The Import(lnce (Ind role of
many ot hers is unknow n. Resear chers in
the program me have a long t rack reco rd of
invest iga t ions in t o bark beet le b io logy and
part icu lilrly concerning t heir essoc.eno o w,th
fu ng i. St udies have elucida te d impo rta, t
fle w rereuoosmcs betw een t hese fu ng, an d
also between :helr b<>rk beet le hosts . r>;ew
species belong ing to th is gro up have Men
discovered incl uding One on Eucalyp tus .
Aithough t hese stud ies have siq r uficant
pract<cal im pl ica tions, they ar e lar gely also
of a fundamental nat ure. Th e basic science
surro unding m ese studies has ena bled lJS to
make st ronq con nect ions w it h sctenns ts In
ot her part s of t he wo r ld and t hu s to gain
fu nd ing f rom mmatrves such as the Sout h
Af riC<l/ Norw ay and Sout h Africa/China
bilateral go vern ment agreem ent s Trlese in
t urn are help ing sub stant ia lly to expend the
exper ience Of students an d staf f of the
group, pa rt icu larl y in the area of to-est
entomology,

Fungus g nat s
Fungus gn ats in the fam ilies scte no ae and
Nvcet ophilldae are suspect ed to rrans rmt
t he pitch canker fungus, FuS<'num
circinatum , to pln e seedlings i ~ Sout h
Af ri can forestry nurseri es. Our objecti ves
neve been to con fi rm the pre sence of and



to ,dent, fy fungus gnats 'n t hese nurseries.
F"ut hermore. to determi ne whet her t hese
fungus gnats ass,st In t he t ransrmsston of
F. ctrcmeturn. Four Of the malar pine
growing nurseroes In South Afr,ca were
u se ~ ' or our mvesnqetrcos

On!,' one speoes of fung us g.,,,t. e'a~,,!

o >':'om"s (SCiaridael, was eeteetee in the
-u.-senes. rtns rs the first reee-e of e ,
o,~rrr1lS tn South Af ro",. Sraa ys a a,fformis
s a commoo eowo e-c.er pest In Euro pe
a ~C:: ar"dys'a spp. have bee" reccecec to
~r/I.,sm,t fungal palt>oqens ,n vanous
overseas nwsenes. However. F, c.t'O""tum
...as not isolated from the samples of e.
a,fform,s or any 01 the Otl'ler f es collected
., r-e nurseries. St ",d'es are ,n ;l~ress to
•.,vest,g<tte whether any aSSOC''' :''on exists
eer..... eee F, ore/fUl rum and tne 'a -vee of 8.
ddforrnrs .

Ce r a tocys t is wilt
Cer<twcyst,s speoes ,ndudes some of t he
... ortd's most serious pathogens of tr@es.
v oteb'e examples ere oak ", ilt ,n North
A'Tleroca, sap st rea K disease and plane ....ilt in
North Am ence and Europe and mal de
mscnette on a wide range Of host s in SOuth
Arrenca . In South Africa, ....atne w,l t caused
by ree newl y orscoverec soecles and
pathogen CeratocYStis aloofu ndus has
reereesee on ,mportance each year Since it s
discovery approximately a decaae ago.

St udies on Cerd locystis spp. are leading us
to conclu de that t hese fung i are I"creaslng on
importan ce in fo restry. We base th is view
on t he discovery of new speci es such as C.
albo fun dus and the gro wlnll eVidence that
th is fungus is of Af rocan onll in. Stu dle s
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cond ucted dunng the last yea r. for example.
have shown clearly that C d l/)of\J fl(Jus
occurs tlat u,-"lIy on Prot e" spp , enc tha t ~he

fungus does not onl y OCCur in Sout t> Afroca
bu t also In central Africa ( Uga" da).
pcpuratron biology stumes us,n,.
nucroset enue m arkers that we t-e..e
develoo ec a- e ,neluding iso lat es 'rom
Uganda a"e South Africa hav e eocec
substant ,al s~:J"..iI nce to ou r eener that C
il lbofunr1~'s is an Africa rl pathoge n. In tn,s
-ece-e. u ccses a substantla l t hreat to some
Aus7<:! iia C1 Acaea spp. in their native ra"<;Ie.

Unt ,l "e ":,,,'e 'y rece"t1y. Ceratocystls spp.
we.e net cOrlsid ered as sencus patho!>e"lS Of

Euca lypl :JS se a . Ho....ever. msccvenes ma~e

by me-r- oe-s o' the TPCP team have sl'o",'"
t hat tee "' ''' -enown wilt pathOQe" C
fimtm ata ce -r eea t o tne rapid deat" o'
Euca lyp r\Js 5PP. ,n eastern Afroca and In
6 ,az,1. U ' s ·...0 ... "as now been expa"lce:l to
include s:" :l ies on rsoeres from Utl.J,.uay.
whicn IW/e s" own tha t C frmbnata cal"
i"fect a"ld rapdly Kill Eucal yp tus 5PP. after
ptl.Jn ' ''9· o- g -",ate r concern is tee; t 'le
fung .JS r- es ~ E '" recel' tl y been e.sccve-ee on
Eucal yp r:..s '" vanc cs parts of SOuth Af-,ca .
ThtS coukj ce "" Ked t o commonly occ umn:o
but u"e xpl "",,,d deaths of Eucalyp ru ~ t'ees•
in plar-: a'JOns .

Stud,es ov -ese arcners ,n our gro..oc have
begun :0 s"" ow tnat t here are va-recs
cetbcceo« C<,.-c ~OCySClS spp . tnet eave yet
to ee 'de r : iI ec A.... important qoesnon tna:
has bee" eseec ,n th .. Ddst 's ", ne t tle' C.
albofu nr1I.'s m ''lr t be present ,n ac st -ana
where A. meamsii is nat ive. As part Of a
seeeence: s::J:l~ . we w~rc able t o snow that
t he fun gus .s proMbly not in t hat count ry.
support ;rlg OU ' ccntenuon that it is native t o
South Af' 1ca. Hm" ever, t he st udy ,ncluded
Euca /yp( r-s spp. and led t o th.. cecc ve-v Of a
new ilnd eoce-ennv pathogenic species of
Cerstocvstis. nus fungus w,1I be known as
Ceratocys(ls pinmformis , There is some
ev iden ce. alt hough very prel lm ,naro ly, to
Show tria; e- e fungus occurs tn South Afri ca
and that it is an "ggressive pathogen .
Stud ies I!re currentl y un der wa y t o test t ~IS

hy po th esis through ro bc st e~pe rime"t a t ,on ,
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0 .1 10... . h ~p"" a t tha a~. of c . pin/lito,.." i .
p f'O" • .......U~.

P itch (.linker
~"e (IIt01 carucer fungus F. clm n"tum has. in
recent Years, become one cf u-e most
sene ... s ,Mped,ments to p ne Dropa;ation in
SOuth Afrn:a, The pathogen ...as first
eese-vee In a sIngle nurse", ., M~u"'a a"ga
in the ea rly 199Os. s.oce tnat trr-te, It ees
sceeee to nuesenes In en Darts Of me
co... -it-v . In these nU<5e"es, ,t has resulted
," o'ery Substantial losses af'd CDrt,nues to
co so, Fusanum orcJfl,Jtuf"l .,as no... also
been found essooatec "' ,tl> fa, ec or poor
p -ie eSlaohsilment and t ., iS Situation
"p;:ea--s to be detenorat lng 'rt-e 'ungus has
" 'SO eeee fOund esscc.e ted Vi ~n t he bark
teet e ..,,/(ISles ang<lsl"rus. AI:no<ogh the
C se<!se known as p,tcn ca., "e-, ",h lch is
tvP ' ,e:::l by -esrocus car l<e'5 on the stems of
established trees, has not accea-ec In South
;' f- ca, It is widely eenevee tnat ' full-blown"
p ICt' carker Will ultimately accee- In thi s
cc ... .,t"'. Strategies to ens ...re tnat pi ne
propagat ion is not dt>stroyed e-e thus beIng
ccr-arcerec and management t ools
developed.

T.he research team has underta"en intensili e
st vc es on the pitch canker fungus ,n South
Af-,ca, and is internat ionally recoQnised as
be,ng a leader in th IS f,eld. On e of the
recent questions tnat nes been posed and
thaI concerns the impact of the fungus on
pines In South Africa , relates to the
relat ionship between the pitch canker fung us
eno the lie", sim ilar fungus tnat causes a
disease know n as man QO rnerrcrrn euoo . We
neve thus obtained isolates of the ma ngo
malformation fungus and compared th ese
with those rrom pmes in South Africa. Thi,

study t ie s led to I he discolie ry that there are
\\" 0 spec.es o' Fusarium cau sing mango
malform 2t lon and that one is a spec'es new
to scie"'ce . Ir 's also no w clea r that t r ere '5
no r t>l atlonsh tp bet ween the pItch can"e'
fungus ;''lj t Me causal agents of mango
malformation. Consequentl y, there IS also
no ",sk of c-ess infect ion bet weer ~he

resaectrve t -ee crops,

Many Irn::crtan: questions pertaini nQ to ~ne

pItch Ca~ ~"c f.;n gus in South Af"ca, 'e'!la,n
to be a"s,..ece:l. In our VIew, t-ie most
importaN o· :"ese are the rollo wlng"

pete-mm e the role of the r.l r Qus n
~ i1 in; trees ;rt nu rseries. I ntensi,,!!
stuc es c ' ;>otentJal essccetee .eseca
Sl.;cJ- as 'u ,, ~ us gnats will "ave :0 De
i lld u ~ ed .

Determ"e the Im portance of er-e plten
(an ~e' fung"s in estab lishment fa ~res

a- e t~e '0 e of Hy!4'.>1.es " ngusc" e" s n
~h s rr- amtestatscn ot the patllogen .
ccotoce to e~a l uale the li kelohood tr-et
f JII ' b 0 ... " · p-rcn canl<er ...- ill eccee- ",
Sout:-t .l,'rica. These stvc.es " I( .Ice
Ser,e r-er-ucr-ec above perta lnmg ~o

u-e p .,e .~eeli il s .

!:: v3i... a:e t-i e dlanges In the D<:pu lat lon
d ive,s ty of F. circin.lIum in Sout'l Afri-ca
e-re ~ :l::l ~ u -ese data to IMoact
assess-ieer studies .
Cons ce- e-e rereeve suscect 00 ty of
Sou:" ""-·ca'l Dine plantIng stoe l< and
e<>peclally hybnds, t o mfecncr- by tt' e
o ~c~ c",r'<e' fu rtgus_ These St"Cles
us,ng art ,fi cial inocu lation have al'eaCy
beer esta tll,sMed and WIll cent .,,,e
d.Jrif'9 the course or the ne~c t hree to
fili e vee-s

In order to und ertake many of tne ,, ::>olie
men t ioned mvesbqancns, the -esee -ce
team requires -cbost and ' apid methodS to
ident ify rsotates of t he pathogen . Various
studies ha"e been completed linked to the
identi f ,cat icn of the pitch cank er fungus
and the question of differences bet ween tt
and othe r rel<lte:::l fun gl. We are now uSing
the care fro m these stu dies to produce a
Real Tim e peR technique for rapId
rceensc enors . This DNA -based technique
will substant ially increase the ease wllh
which we work with the pitch canker
fung us. Anoth er tool that will be c-uce t in



our future studies of the p,tch canker
fung us, is one that will enable us t o
effectivel y identify indi vi dulIl genotypes of
F. ctrctns tum . To this end we hav e
develop ed a rob ust set of m icro sat elht e
markers fo r F. ctronetom . The se wi ll now
b~ applied t o evaluate er e bett er
understand the ch,mges In the populatio n
st ructure of t he pathogen in South Africa.

Sirex WQo d w asp
On,., of t ne most impo rtant p ~sts cu rrent ly
affecting pine pl~n ta ti on s in South Afri ca IS
the wood wasp, Sircx noetilio. This p~st was
drscove-ec fo r t he fi rst ti m e, establi shed in
plantations of t he western Cape, littl e more
than a decade ago. Various bio logical
contro l st rategies we re implem ented with
the support of 5AFCOL who had primary
in terest s in those planta t ions. Predict ions
,',ere that t he w~sp would spread northw ard s
at a rate of ~ bout 50km per anllum , III
2001. the TPCP assumed responsibIlity for
insect pest monit or ing ~ n d the wasp was
found near Knvsna, conSIderabl y f urther
north than was ex pec t ed. During 2002 ,
surve ys showed for the first time th at the
....asp was estab lished in the u mtata area. It
has subseq uent ly been found in Weza, cl ose
t o Durban and in planta t ions in Stutterhetm.
Current ly, we are not certain of the ex act
orsrobunon of t he pest. Surve ys in 20 03 will
attempt to determille the Il orthem mo st
limi t of Sirex In South Af"ca. For t he
present , we expect t hat it IS cOllsi derably
more wid espread t han ant ic,pat ed and a

Si,e. uit holes On a pine stem

Appomtment of an entomologist to
assume -espor- stotntv for the Sire" Action
Cam paign and assist foresters w ith
surv eys a., d Implement at ion of biolo gica l
tontrol.

• NegotIat ions with the CSI RO ;n Australia
f or permission to utili se th e biologica l
cont rol nem atode, Deiadenus s,,--icidicola,
t nroucnout South Afri can fo restry are as,
ThIS nem atode was previouslv introd uced
Into South Afr ica but use was resmc-ec
to south of 32 degrees latitude. l n
addit ion, t o negQt i" ti ng for t he rig11ts to
uti lis~ the nematode, it will also be
necessary to acqui r~ per mission to re
introduce this o rg ~ n i sm ,

Botryosphaeria canker
80tryos;ohaena canker on Eur:aiyptus spp. is
a re latively newly recognised disease In
South African for<:e stry. The disease IS
som ewhat simi lar to Dipiodia pin e" shoot
blight and d,e- back, in th at both d'seases
occur on trees subj ected t o st ress d ue to
fact ors such as hail sto rms, drought .'Ind

concerted eff ort wil l clear ly be needed to
reduce ootenner losses ,

Other than sur/eys, ~n im portant tasc In

200 2 has been to undert ake f iel d exten sion
visits t o ptanrattons where Sirex is present.
and to inform forest ers of it s biology and
presence. Ir addit ion, a Strex Act ion Plarl
has been form ulat ed and rerev ant
committ ees have be~n est~bl<shed to dea l
w;th t he pest , During 2003, t he follow'" g
actions are plan ned:

The coming te'," y ears w ill mark a time of
consi derab le eff ort t o evaluate the threat of
t he $ ire y weed wasp in Sou th Af r ica and to
begin to reduce its impact ,

•

•

•

•
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m~ny others. During the course of t he last
decade, we hav.. l..arn t e g re ~t dea l about
Bct ry osphaerl a can ker on Euca lyptus and
much progress has been m ade In te sting and
selecting clones resist ant to infect ion. There
are, however, m any q uest io ns that remain
unanswered. Perhaps m ost complicated of
t hese is linked t o t he fact th ~ t we now know
tbe t t here are et reast tw o species of
Botryosph acr ia inf ect ing Eucalyptw, In S" uth
Arnca . This substant ially crJ an ges OUr
undecst anding of t he pat rlcgen and will
oe reeoc re-evaluation of susceptib ility of
ctc r- es in t he fut ure.

Botryosphaeria is a com ple x genus and this
sign,f ,[a nt ly complicate s research on
c.seeses caused by species in thi s genus.
During the last few years, ,.,e have t hus
expand ed substant ial effort t o establish a
texonomrc and obvroceoet.c roundatton t hat
wIll allow us to ident ify rsctates accurat ely
ThIS w,ll enable us to use these fungi
appropriate ly In ou r pat:l c g e "' ~lty and
d;sease sensitivity tria ls , Althoug h the work
is not entirely com ple te , muc~ o-oaress has
been m ade and these st udies should be
cc mcierec in t he next two vea-s . Ecological
stuo.es an d pat hogenicity t est s are
cont lhUlng concurrent ly With our
phylo genet ic studIes.

Dipl od ia shoot b l ight a nd die-b ack
Shoot blig ht Jn d di e- back caused by the
fungus k nown as eit her Sp rraeropstS sapine il
or Dip /odia p inea is one of t he best know n
and most Impor tant di seases of pine in
Soc tn Afri ca , It was the nrsr plan t ati on tree
dis ease to be descr ibed in t ms coun try and
mu ch has been wn tten reg~'ding It s bio logy
and control . Due t o its importance, t he
research t eam has m<lmt alned ~ st cong focus
on th is pathogen, and will conti nue to do so
in the fu t ure. Previous reports have provid ed
summa ries of r~ sea rch accomp lished and
!'lis report is intended to provide a brief
update on result s of recent investigations.

Amo ngst t he int riguing concerns rel at ing to
S seomee is t he fac t th at t ne fung us has
bee'] reported t o ex ist in cute-ent forms
that, in mycologi cal t erms , ace know n as
morphotypes. We have reported extensively
on this topic In t he p ~ st and indeed
c escribed a new morphot ype for the fu ngu s,
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Fou r mcrpnorvpes have thu s been described
for S. sapmea and these Include the A, S. C
~nd I ty pes. Prey ious studIes oy members
of Our research group have shown that it is
t he A type that OCCUrS in South Africa enc
t hat SOrT'e of t he others m ight present a
t hreat to pine grOWing in this count ry.

Symptom d ~ . ~lopm~nt t Ollowin g ~rt ifi<j~1

;no<ula.;on w; ,~ Dip/o,H" ''''''''u
Our recent research has led to the
oevercpmer-t of m.c rosat elute markers for
t he A end C morphotypes of S. sapmea ,
ThiS has p r ~vl d "d t he group ,.... ,t h a powerful
tool to track 5 , sap ineil infections b ~t "" e en

plantat ions and betw~"n countries , I n
addit ion, we have been ab le t o show m at
t he A rnorpttctvpe rs the onl y one t o occu r In
South Africa, au straua and New Zealand .
Put hermore. t he I rnorcn ot vo e appears net
t o be retateo to S. S<J pinea anc IS the same
as BotryosphaerJa oon-sa . Further stu d res
are no'", under ", ay to w nsid er t he ".leNity
of t he B morpho t yp e and to determine
wheth er It poses a threat t o South Af ri can
forest f)' .

Coniothyrium canker
Con iothyr ium can ker is Cl OW considered to be
one of the most important diseases of
Eucalypt~·s . The drseese caused Oy
Co"io rh yri~'m roto ense was firs t fo und In

Zululand in 1990 and bas spre ad rap idly
t hroughout t he country It has now also
been fo und In various p~rts of South
America and South East Asia where ,t IS
causing serious da mage to t rees.

I n South Africa , we have m ade considerable
progress in reducing the impact of C.
sotueose . This has m a;nly been through the
select.on of disease toleran t clon es and



c.onet hybrids . However, tr,e disease su11
occurs and in some pl a"~"tII~"s 's very
" amag ing . There is als.o evice'lce that t he
' u"';luS rS adap t ing to mfert new host
ge notypes , The im pl,cat lon is that th is
d isease will cont inue t o Impart serious
damage In t he future and t hat research m ust
continue to broaden our u"dersta ndmQ of
t he pathogen and m eans to reduce its
i""pact.

A:;pa rent ecapteno n t o pce'vlously selectee!
res.sraer Euulyp tus genotypes has
:In: ,..,, p~ed t he researCh teem t o consider
\'a ri at ion In t he population of C. zuluense.
Thi s nas been done based on mOc;lIlOlogy as
'~ ell as usi llg the DNA-ba sed AFLP
t echniC!ue , Result s have sho wn a great deal
of d ivers ity in isolates of C rutoenee which
IS som ewhat unusual as "'e ha ve
hy ;JctheSl sed that this is a fungus t hat WilS
ir.trcduced into Sout h Af"ca, But m e resul ts
also nelp to explain great . a'1<o :,on in tile
~ a tl"OgenlOty of .scteres of C. zul..,ense.
Th s work IS clear1y fac frOM cc r-unete and
'l..-tn e r studies on t he POoula:ic" divers,\)' of
the CathOQen ilnd itS apparer,: sv"ergl stic
ce.il~ I o ns nlp with t wo becte--a s ~ecl es, one of
wnich is PantoCiJ " n" nilr is . reccrres hJ rther
stuC y,

Pi ne w eevi ls
The pine weevi l, also know" as the Deodar
..... eevu Plssodes nemorens,s is a "ell -I< nown
>:est in SOuth a tnca. ne-oe ce tly t!'lis pes t
l'1 ilS miillnly been on P. reo ..1<1 rn the
Sa~tre"'" Cape, il lt tlouqh ,~ occu .... w ,de
soread ,n the ro"ntry. nece-r evceoce nes
eme-; ed to s"ggest tha: t r- e pes t IS
I ~ c ,e a sl nq In unocrtance. In acdtnon, there
.s coos.c e rabte concern u-e: P. nemorcnsi~

mig '1t emerg e as an im po rtant vector 0 '
associate of t he pitch canker f" ng.., s. The
letter ccece re is bas ed on t he ' act tha t P.
ne'1l0rens/s IS essoctatee w,th p,t cCl can ~er in
tne sou t il -eastern United s ta tes. TPCP t eam
roe-ice-s ha ve reus esteerer-ec a orcject t o
~,,~ y P. nemorensIs. and : .'1IS study will
indlJde a speoftc focus 0f1 tr-e po te-met f~

I '

t ile resect to ilet as a vector Of F~Sd"'~',,,,

Umni!1<J."".

"n-e-e a-e a ~reil t nu mber 01 "'EevilS
(Curculi onidile) that are seriOus pests of
conife rs, Am ong st t hese IS Pissoo es
v;,lldlrostr is, which is also known as tne pi ne
cone wee vIl. ThiS msect Is neuve t o acrc ce
e nd also " as t ne potential to cacse
seesreeuer ce-r-eqe to pines . 01 pe rt-cote
concern :0 Sout t' A ~rican forest ry is trt e fil~

t hat th s i"sect .s being ccns.derec as a
biologlCi! 1 Cc n~'"0 1 age"t foo- sc-cesec •... "e ~
pines- 'r -r e e-sect n;JS now been Ir~rod~ced

into Sout" Afnca. for expen...,erts n
quarant,ne , ,n steueobcscb. 0' geeil:
ccnce-n to te e TPCP <lnd to tne tcrest-,
indust ry .s ~ hat t tus insect cou ld also be: ot'l"e
an important assoc iate of th e piten can l<e
fu n ~ .., s Tf us Situatio n represents a grea :
ns~ to ec rest-v ," Sou t h Af rica and t-ererc-e
req" " e§ v ery ce-etcr attention .

Eucalyptu§ ru st
fUCil I ~· ~ tJS ~.lS~ caused by Pvcc,m;, ;;s .-o" S

one cf t-ie most se llOus d seeses Of
Euulypt iJs. the patno qen ;s rest-rete- to
South a" " Cent ral America wr-ere :: OCcurs
Oil a " ·,de 'a~ge of speoes of Myrtace3e.
Eucalvp tus rust senousrv t hreaten!'>
plant ation eucalypts outside as cu rr ent area
of occurr ence and it is also seen as o-re ~t

the greates: t hreats to ,, ~ t ive Myrtaceae m
Austra l~ , FO- t his reason, the ,eSeil -'~

team '5 ~artici pa t'"9 in an intemil: ,or,a l
project f.m~e ~ ::y eee Austrnlian govem-re.,t
(AClAR) to e,.a'uate m e risl< s to Mvrtilceae,
posed by n.st. rr- s project has be-e" active
for three YEa-S ami will be ccecrceee d.l ri " g
t ile COmin'l year. Much progress h<'lS c ee-r
e-eo e ar-d -escns present a s..,~ s:a"t,al

contribut ion to Our unde,sta M "'9 of u-e
threat s li nkeC t o P. (I~idii .

' Dr mD'~ infonn~liDn Dn 1M am";';" of 'he
n ee ",",,~D" CD_.~II"" P"'lI '~"''''''
IT PCP ). pl~... ~;".. D\lr w~b sit~ ~"

hltp : I I,.,,.,w .up.~c.z"l"ud~ic/'abi /tpcp



Resea rch le a d e r:

Forest biotechnology:
Propagation of pine species

Prof Anna-Maria ocemcrst er (nee Bot he )

Obje cti ves o f the res e a rch p rogramme:

Supp ly Kom~ tiI~ n d Fo r~ s: Rese,m ;h wIt h ~ protow l for som at Jc embry ogenesIs uSinG
fem~ l" gamel ophytes/ im rnature em bryos as exptaots

• Evalu at e changes ~ : t~·~ gerlOm lc level in ce ll li nes in culture/ stored tor ex tended
period s
I ncrease underst anding of th e development of son-enc em bryos through a
com parati ve study ct somatic and .ygoli c embryos_ This research has focused on
similariti es and drrter eeces between soma tic and zygot, c emb ryos in t erms of
fTl c rp holog y, h, s t (}log y. !)loC'lemlca l " " d m etabolic pat hw~ v s

• Determine the role of late t!mbryo gc nic associat ed prote ins in the deve lopm ent of
somat ic embryos

H ig hl ig h t s o f resea rc h 2002 /2003:

Research in t h is programm e represent s a
join t effort between xomemeoc Forest
Research an d t he umve rs.tv of Pret ori a. It
escec.euv focu ses on t he c rocec enco of
severa l pine speCi es o' ~ommerci a i

importa rJ~ e , rJ~mely PirJus pawla ~nd t he
hybrid P, ellio tti x P. clJrab ae d , The
programme th at n,m S in co lla boration with
Professor Chr is H Bornman ( Denmark) ,
has prod uced som atic e-nbrvos in P.
patu/a, P. radiata and eceo sores (model
svste-oj. I'Ihi le embrvoqenrc structures
have been obtained fo r the hy brid species
Th e st udy not o rJ ly focused on prot ocol
de"el op m erJt , but a lso on u nd e rst ~" d i n g

t t-e difficult ies ~s to why t!'o:. succe sses

witn t he prece ss IS 101'1 in t erms of
commercreuset.ori . I n a recent stu dy, we
com pared aspect s of tne
ph ys lo log y/ bio, hemistry res ge rm inat ion
per"-"'ta ·~ e, wat" r, protein. lipId and
c~rbohyd rate content) o f zygot ic seed an ~

its som at ic counte rpart . Conclusior s
~ra ", n from t his stuov inc lude the fact t hat
con ifercus soma t ic embryos lack a surrabte
arti ficial m egag amet oph yte, and tnat t he
som at ic em bry o, If i t be haves like t -ie
Iso lat ed zygotic embryo cu lture d m vitro,
does so with great ly re~ u ced phys iological
vJgour.
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ll iff e",nt ~ .pect. of zVgolic ~nd .cm~tic

e mb ...."ll en.. i~ d"ve lc pme n' . (Aj Seed
",it h e m b rvc emb"d ded in t h e
me<Jagametophvte, (B j (i l o b~ J a r .... g e
~mb ....o . u rcou n d ed bV e mb....og e"i~
I ;••~. a n d call~~ (a"ow ); ( C, D) Scm a ti c
~mb....o . in to r ped o .Iag~, co tyledo n.
~i~i bl e , ( f) holale d 'Vg oti c e m b 'Yo ; ( f _
H ) Ma ture (F ), malu ,"" a nd pa rt ia llv
d ... icu t. d (G) a nd teratoge n ic ( H)
<o matic emb rvo.; (I , J ) So m. tic
e m b....cs ernb.d d ed in a lg in ate (B o rn man
'" " I., SA J of act, 2 1111 3 j.



Characterization of tree pathogenic and
related fungi at the molecular level using

DNA-based methodologies
Resea rch le ader:

Research team:

Prof Brenda Wlngflela

Prot Mike Wi ngf ield
Prof TEresa Cout inho
Prof Pedro crous
Prof Wally roereses
Dr reteeee Roue.:
Or or.ve - Pce,s,g

Objectives o f t he research p rogra mme:

Develop molecular Dl'ylogen e s fo r t ree pathoge 'l 'Car~ -e'e-ee fun gi
pevetcp DNA-base:l ident " catIon t oo ls for fun gi
Investigate the pop...tettoe genet'cs of econom' U1 l1y ,m;;ortan t fungal specie s usirg
DNA-based polymorp"" , marker>
Cneractense the v.rvses tnil! occur in tree pathogens w,t') a '0" 1' __ to usmg these
viruses as biolog,cal cootrc t agents

Highlight s o f research 200 2 / 200 3 :

n e a 'm of this proqrarnet e 15 to
"wes:'g ale the molecu la r p nylO<]ene tic
-I' a: o'lsh,ps bet",een ecotlomi, ally
important fu ngil l Pilt~oge r s These
ee at.c-is'nps are studied t)Ottl at the
popuiaucn as ~I as at the speoes level.
Accu"at e molecular ol' y ogen es and
popu anee genet'cs of f~nga: patnoqens
form tbe basis of etseese manageme"lt
pro 'l",mmes. They are also tee essen ce of
Olosecunty Issues "nd are 'undame ntal to
South Africa 's success in mam taln ing fre e
trade and protection of ou r envi ronment.

The last cec eoe has seen hu ge
opportun' t les emerge linked to ee-eoc es
Lrl t ne use of molecular to ols t tla: eoabre a
eea er understa nd,ng of phylogeneti c
-etanoosevps "nd pop ul,,:ion b,ologV of
mocrO-O'\I"n,sms. Th,s -esee eca group oas
eee- ,,: m e fo re front of prod~c,n9 some of
: he "lrst mole<ulll r phvlogen,es tor pl" nt
pat "logens . These t1ave proved ,nvlllu" ble
m establ ishmg effecti ve a"lO ~ieva rlt

pat'l0gen management program mes, in
South Africa as well 115 ,r.tem at,onall y,

ThiS \'>0'< ria. rlighhgh teel the tremendous
neee 'or Sl,;ctl studies for all plant
pathOQer s t., t'le last t ....o yea , s. :he firs t
phyloge ny for sou them I'e m sene'e
Arm,l'ar ia s~ec, es was deve lopo>d . T~ s
has resnted In eeeer unOerstll 'ldlr .;l 0'

thiS "e.,... s worldw ,de and res"Its neve ed
us t o s~ ;;~est tl'\at t his genus crceee y r- as
" Gondwar e,,'1 orog,n an d met it o.-,g,nated
In Africa.

Our stccnes on the prtch can ker pathog e'!,
Fusarium circinarum, dnd rd ated species
halfe resulted In t he discovery of a nu mb er
of prevrcustv cocescnb ec species rel at ed
to ttu s glol::ally .m portant pine pat l'\ogen.
In aeldlt ;on, we neve reported on e-e
deline"tlo "l of a cvpnc spec ies related t o
the r-a.ze pathogen Fu!.iJ":.m
subglur",,,,",s. rn.s cryptic species s
part ,C\J ',, ""V int~tJng as .t a;l oa-e'lt lv
ocrup-es tt-e same host anc o;; eo9rapnic
reg ion as F. suog1utm"ns. Tk,s Sl.>9gests
ttlat it occvp.es t hat same nicne Out is no
longer recomo,n,ng with F. subglv tmans in
nature, althoug k tb e t wo fung , are
sex",,, lIy cornpenbte in the raboret c rv.



A 3% a garose g e ll showing Alu1 , ,, . ";01ion
frogme nt< foc Armiflaria i' o la t e , from
Zim b a bw e Gro~p. I, II and III probably
re prese nt ne w . pe co e . . Lane 'a be lled wit!> '"
ind; co l es • 100 b p molecular m a rke r ""tl' b and
s ize. in b as e pair.

disease that thi s pathogen causes In pin e
oreoreuo os. I have also made it posstble
for us t o exa mine the vdl" e of quara" t me
st rat egies asscctated with the movement
of pille seed to and between Sou t ~ Africa.
New Ze,, : ~ n d and Austra lia ,

Gruup J ( j r""p II Gro"p 1JI
I " I I I

crvoco-ecme cubensis is " tree pathogen
well -known in ma ny Euca lyp ws planting
areas of the wor ld . When it was first
discovered In South Africa in the lat e
19 8 0 5, ,t wa s assumed te et the fu ngu s
had t een introduced into th e country ,
Nclecular phy logenet ,c sruores of t his
fu ngus hav e shown otherw ise
Furthe-more, gene genealogies produced
for C ceoen ets isolates coll ected glob ally,
sug c; est that t t us is not a single spec ies
bl;t ~ sr:e<::'~ s <:: Qmplex . The groups wit hin
this com ple x ar~ species in u-e.r ow n ri ght
and appear to h~vc orlgmat ed or, different
geographic regi ons of t he world , What is
ouzzl",g is that t hese fungi are 5 0 closely
-"Iat " d yet are app arentlv native to t he
areas where they are found , Phylog enet ic
st ud ies suggest ~ very reCE'nt c.verceoce
of these species, Cut t hat they ha--e th eir
ecce -em orig ins ma nv thou s~~cs of m iles
C'p~rt on different continent s, The DNA
Seq UellCe oata suggests t ha t th ese fung,
diverged a long t ime arre r continent al drift
but befor" hu milns started migra t ing
around ~h e world .

SOO
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r-o'ecore- phylogenies are <;only t he
sta rti ng point for f ungal identi fiCil t ion.
MC' ny fungi ar e ca pab le of as"xual
r eoroc uctrcn and, therefore, may be
spread c1on il ly. U nderst ~nd , n g th e geneti c
diverS'ty of iI fung ~ 1 population is an
esse ntial co mpOllent of evaluat ing its
potential to chang" and ada ;Jt on til e field.
It .s only rece nt ly t hat rob~ st morec utar
techniques have becom e a vai l~b l e to
easily evaluate genet ics and c! iver5ity of
fung al cocvtet.ons. I n t he tast :'1'10 yea r5,
'1'1" n ~ v e developed molecular markers for
more than 10 fu ngal genera. [ rt the I ~ st

tw o ye ars, t hes" hav e mctucec mar kers
for FL'sar ium ci rcina tum, Oph1ostoma ips,
ccrotocvons lar icola and Botryosph" er ia
spp. T hese ma rk"rs have ~ 1 5 0 been found
to be useful for pop ulat ion studies on
crcsetv relat ed species.

The po ly morphic mMkers that we
developed for 5phaerops!s saoineal
Dlp/adl " pille" hav e allowed uS t o
..mdert~ ke an ex tensive st udy of trl e
popul"tlo n diversity af t his species from
man y count r ies of t he world. This has
allowed uS to better underst and t he
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Our st udies On fungal viruses cont inue to
lead to the discovery of nove l v iruses , ,,'ole
have cecentl y drscover" d our first
rmtocnon c -te t viruses In Crvphonecm a
cseeos.s. There are probably ~ g re~ t

number of viruses wastinq t o be
dis<::overed in th e f unqal pathogens thilt
we st udy . Many of t he m M e unrelated
althoug h they in fect strnila r host s. W!'IM is
int eres t ing is t ~~ t ~ small nu mber seem to
be present in more than one spec'es. Th, s
suggest s co-evolut ,on of t hese Viru ses
with t heir nests .

The morecuta r t ools t hat we employ to
stu dy fun gi a re becoming increasingly
sophist lcil t ed. A number of f,,"gal
c enc mes have now been sequen ced. This
has prov ided iI framework for a better
ullderstandir>g of t he rerencosmos
between d,ffe rent orders Ilot m erely at the
lev el of genes Out now also at the genomIC
level. Est abtishmq th" degree of syntell y
between soectes of closely re lated fungi
wi ll allow us better com prehens,on cf
specie s rerenonsntps. as we ll as enabling a
better underst andin q of species e~DllIt'oll

and patho gell ou tere nnatton.



Res earch Leader:

Research Team:

Genes for superior fibre

Prof e-eooe Wingfie ld

Prof M i ~ e Wing fi eld
Dr l olanda Roux

Obj ect iv es of the resea rch pro gra m me:

•

Sup port of goa H I " ect ed res" arch and promote a source of expert ise for mo lecular
bio logy of Fores t t ree species . Discovery of new genes, which are im portant rn
resistance of t rees t o fun gal pilt h09" ns
Prov ide genetic fi ngeeprint ing tools t o the forestry cornparues. Produce
rr urroseteuee marker- s foe the forest ry in dust ry ilnd inv est, gilt e t he pote n: ial of
DNA m icro -arrays for th is pu rpose.
Prov ide merker-erded serect.or vmotecore- screening and dev elop molec" lar
m ar kers to screen spe<;,flc ped i g re ~ s fo r DNA-o ase:! markers linked to disease
resistance
Facilitate accele",:ed bre ed ing tech n iq u~s th ro ~ g h te e product ion of mol ecular
t ools , Through clo se wark ing relat ionships with t ree breeders, dev elop the DNA
t ools for com rr-e-c.a t .rse in t ree bree d ing
Promot e ed ucation e-io capacit y building in t he t.ed af plant mo lec ular genetK5
Prov ide for~srry com>:a"ies wit l1 a ready source of we ll- t rained pos tg ra du a t~

st udents and assis: H1em in m~ in t" i n i ng il high lev el of competenc y in t~ i s fi eld .

H ighli ght s of re search 2002/2003:

ThiS research program me has already pro v ided the forest')' Indu st ry w ith ac<;ess t o the
i",:est molecula r based t echnoiogy . A number of t he rore st -, com panies are already usi'lg
t hese t ech niques in t he.. own research and development ;:>rogrammes, I n th e a re~ Of
moleculM biology the t echnology is changing ve ry rap idly. It is, te e-etc re , essent ial that this
pro qramrne be involved in conti nuous t echn ology develo pm ent and im plemen tation
Jntt'arives.

A num ber of m icrosatell it e maCKerS hav" been dev eloped In rh,s program me fo r Eucalyptus
gran o!s , These ma-k ers. as well 2S ctners developed elsewhere. h ~ v e be"n used successfu ll y
to f.ngerprint Eucalyptus t rees ill t" e forestry indust ry dun r,g 200 1 a"d 200 2 The te chnique
that was developed to obtain tl' e Eucalyp tus mi crosatell it e marke rs has also been ada pte d
succ essfull y f or use on a numb e- of fu ngal pathogen s including Cryphon"ctria W b(',rlSIS,
Underst anding the fungil l populat io n divers ity is a" essent ial component of develooing
disease resi stilnt Euca lyp tus clo nes. Usin g this technology. we are now confi dent t~ a : t he
fungus in South Africa 15 a species different t o t ne one whi e!'! is found in other parts af the
"orld. This has significil flt impl iCiltio ns when select ing for disease resistant trees for
com merCIal pl ~ n tat io ns .

T!',e firs t DNA ~ rra y usi ng Evcal yptus DNA "'as produced in 2001. T~ i s DNA Chip has been
t ested t o det erm ine it s uset oieess in finge rprinting and id entificat ion of Euci1lypl u5 clones in
Sout h Africa , Our pre lim inary resul t s suggest t hat t he DNA chip that we have produ<;ed wil l
DE useful for fi ngerpr int ing E, g,andis t rees.
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Obj ecti ves of the resea rch program me:

I'" th 10 Ol"09ram me Yo " ~-, a y r-e s"per family of res i sla~ce (R) arod eereece rete tee (D R)
; e"'e se<:l uern:~ applicabe 1::1 " sect reslst ilnce in ..."leal "'0 ec'ueve troiS we adar~s ~"

follow,ng rssces .
• tsctenon a" d ct' a-aeterizallon of eesete oce ce-e A"alogs (RGAs) fr om ccr.." in

bread ...eeet wt 'sl"g ..,odem technoloQies ene otcu-rcrmanc t ools (e9 PCR ,,"Sin9
oecene rate priners easee on con served mOllfs CO~i1 ro ed f rom tne Arab'Qops:s and
rice genome p-cject s, S-,ppress,on Subtracnve HybMd sal ion (SSH) USll'g cove
(induced) an:! tester {no"'-Induced} pla nt m2!t e-,al, a-id cDNA-Amplif,ed FragTero t
Lengt ro Polymorvi' s-is (cDNA-AFLPsI
The in -depth st wdy c' :l "terentlal express-on 0' :' xpresse:! se quenc e Tags ( :' STs)
and RjDR genes WPO'l RWA infest at Ion uSing DNA rr ucrcarray techno logy. r ne
cnerecte rcenon e -re maopi ng of DR gene, eo"tili Tl i"'" t he nucleotide 'b'Tld lng s.te 
leucine rich repea t (NBS-LRR)
Developm ent of" m arker svstem tor mass scree'ling ot breed ing material u''''9
microarray t echnology
Map the re levilnt seq uences uSing segregat ing w t>,eilt F", pop ulat ions

Highl ights of resea rc h 200 2 / 2003:

In a recent study on feeding Oellavio ur of
O,I,Jr<'1phis nOllia ( Ru ss i ~ n wr-eat aphid,
RWA) on wtieat ( Tri ticum "es:;~<Jm L.), we
con f;rmed that t he RWA crceee more and
'eee less on res. stan r curt.ve-s. .esulting in
t ile formation of more res.cos In the
-es sta~ : ccnrva rs . ~', e ir 'Ves t, ga ~ed the
001010 ere reasons for thi 5 seec n~ ~e ha v lou r

OV stJdYlng the lea' n ::;rp 'lology ana
JllraS::n.lcture, and t rar sc'-';:lt :lm e and
prot lOMe expression ", RWA res sta"'t a"d
sI,JSCept,OIe cumvars,

h our sway on t ee mQl'"llhologv and
-,Itrastrueture of wt-eet reeves. we
COTpare d th e leaf epic-,t ic" la. ""ax
Jl traStructure and tee" tncnoo-es of th ree
ereee ,~ heat cutnve-s (tYoO scscecteie a<'ld
one RWA resistant cul li"il r). Tl'ere ...·ere
"'0 sIgnif icant drtterences ,n tn e lengtllS of
the trtcnom es in the three wheal curtrvers
examined . However, tne reSistant ccmver
('Tu gel a ON') had a signif,cant ly greater
tncho me de nsity than Ihe s~seept l ble

cult lvars , Exarnln etro n at t he posit iorl of
the t rtcncmes revealed tt- et t here were
d,ffe rences for the il dil x ial ana aba xial
surfaces. Trichome s on i1 11 t hree wheat

cultivil rS were found to occur mostly on
the leM vein s of th e edexrat su rfaces, and
on the leaf ve.ns as well as between I hem
on the abilx 'al surfaces. Leaf tncncme
eeos.rv and 0051t'011 may act as a chys'cal
cbsrecre to RUSlilan ....heat aphId feed.,;
e s t he ao'l,C feeds On leaf veu-s 0 ' I nc
ecex a ' ree' surfaces . Tile high t ",chorre
densi ty 0" e-e leaf ve,ns fOu"d Ir tne
res , tart 'TJ; ela ON' (uttivar Could
prevent e-e RUSSian whea t aph'd froM
findine; a SUitable fei!'d"'9 10 te .
Com;lanS-:ln 0' the scann,ng erectrc...
mlcrog-aot> s S.,o....e-a that the eplcut ,cul",
...·ax srruca. -e was fOUnd t o be SIm I a' f~ .

both r- e ~ ~ ~ x ; a l and abaXIal sce-eces
amo"~5t r-e three w"eat cUlli\la~. The
wax strcctcee was Simil" . '" n-e RU,5 1an
",he,H a"~ l d reSistant and suscePI'Ple
curnv ars ar-d does not seem t o srea
Russ'an ...-seat aph Id feeding.

I n st ~d les conducted on the intercellular
wash ing flu i:! of wheal res istant t o th e
Russian .... " eat aphId (' Tugela ON'), ""e
found tM t proteins were i" duced with in
SiX oevs of mtest encn. These induced
proteins were vrstbre as five eeees using



SDS- PAGE analy , is. Two proteins
dis ~ pp e ared f rom the protei n pro file of
'Tuge'a DN' when the nuss.an wheat ap hid
wa s allowed t o feed , Ana lys is of th ese
protein s usin g two-dimensional ge l
elect rophoresis showed t hat t he Eve
ind uced prot ein bands corresponded to
seven pro t ein s. Subsequent ly . t ne ,. 20
kDa band observed with 5DS-PAGE
anal y sIs, was showrl to represent t hree
proteins using two-d im ensional gel
electrophoresis with pI values of 5.0, 5 ,2
and 5.8 Unfortuna te ly, til e in duced
prcte.ns cou ld not be sequenced because
01 the,r low concent rat ions in re lat ion t o
the ot her pro t eins Overe~preSSlon and
down regll iat ion 01 prOte,ns wen; also
visible aft er Russian wneat aphid
mtestetion. Two of t he induced prote ins
(» 36 and 26 k Da) M e pcss ;bly n- t .a
gl uciln~se s and cbntreses. as both th e pI
and mo l e c u l ~ r milSS cOlTespond s with
results Obt ained prev iously by the group.
What waS also ev ident from these results
was tha t both HR and SAR are invo lved in
the host resistance response again st the
RWA. I n a study on the localizat ion of t he
PR protems, a intercellu lar B-1, 3
glucan~se was puri f ied ano coivctonei
ant ibodies were raised agai nst it. This
wa s then used to rccerce the B- l,3
gl ucan ase in p lanta with the immunago ld
labelling t echniqu e. Tne ant ibadleS
recognized both the int er- and intracell ular
,safor ms of 13 - 1,3-glucanase. I n contrast
t o oense go ld labelling in lnfested resistant
plants, very litt le labelli ng " as found in
inf ested suscept ible plants , Labell ing wa s
observ ed in the cell walls 01 different cells,
bllt was denser in t he va scular bundle
cells , Gold la belling was als o detected in
t he crJiorop last s and thus, ,t seems that
gold accum ulated in ti sslles t hat were
affect ed mast by t he feedi ng aphids.

Recent ly, cloning of mult iple R genes from
van ou s pl ant species has revealed
conserved domains at th e ermno acid
level. The m ost nota ble being the
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presence of nucleotide binding sites ( NBS)
and leucin e repeat regions ( LRR), The
presence 01 a ~ BS and a LRR is consistent
wi t h t he pro tem product s playtng a
signil icant role in signal t ransduc t ion and
having a put at,v e role in prot em-prot em
interact'on s. Recent ly, m uch of the
reseercn effort in thi s research gro up has
been roccsec on gene sequences
cont aining NBS-LRR motifs , I n st udies
using RViA infested ma terial cc ntaininq
the RillA resutence gerles Dn l , On2 aeo
DnS, and utili z,ng degenerat e primers set s
desig ned Irom the consensus NBS mot,f
from other genome st udi es (eg
Ara bidopsls and r i c~ ). subtr;,c t ion
suppression hybrid izat ion (SSH) , RACE
PCR, and cD'JA li brar ies, several N5S -LRR
sequences re lated to the RW'" were
obtained. Linkage to the RWA res.st ance
response was verified usmg eDNA
rntcroarrev expre ssio n prof iling , Real- t ime
pe R. Northern and Southern Blot anal y sis,
In il comparative functi o nal analy sis. we
tested the feils'b ihty of usm q a degenerat e
PCR · b~sed approac h to obta in sequences
01 interest . It wa s fo und that 18% of all
the ebtained ESTs show ed 5,gn,f,cant
homology to resistance genes Irom ether
plants on amirlo acid level (E value < l O
S) render ing the approach highly teesore.
Result s obtain ed rn our rr ucroarrav
ana ly si5 roc-cere t hat wheat homoloqs : 0
RGA·2 and W/R pathogen R genes were
also Ind uced In t he RWA res.sta nce
response ,

Besides un derstandinq the underl yi ng
genetic m echanisms involved in host
res ista nce, t he rationale l or the
programme is also dr iven by the need for
a high through ·put ma rker sy stem (D NA
microchip " nd S5 Rj AFLP-based), whtch
can be " tili u d by breeders to sel ect foe
superior disease res ista nt mater ia l. 'We are
curre ntl y testing al l t he cDNA clones tha t
we identified f rom Our m icroarray profiling
analy sis l or linkage t o RWA re"st ance
using segregat ing Fm populat ions.



,
-

" -

,

--
=te __

"

-

" .m~ 1I p ort io n of the fi.st eD N A- AFLP gel recently p rod uc ed a ' UP on ~ lI·CQ R ON'" f r a g m e nt a n a ly se r.
l an u 1-~, 3 - 4, a nd 5 -6 of eoch p ,nel are eDNA-AFLp p.ofile$ of a w h eat line infe oted w ith Rou ian
wheat aphid< a"er 0 ,2 and f;ve day. re.pe c' iv e ly. Lan e 7 of e a c h pa nel <o nta ;n s a tOm.to p ositive
cont.ol cD NA-AH P pro fil e. Eac h pa nel wu prod u c ed with . d; ff erent . elective primer comb in.tio n .
AfTow. indi ca ' e differe nti a lly e v l'."..... c DNA fra g me nt .
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Re s u lts o bta i n ed a ft e . CD OI A c lones w er" spotted on a .I id e, a n d 'h.on h 1b d dised with Cy3-and Cy5 
I.belled cO " .... The labe ll~ c DNA wao .ynthes ' . e d from "'RNA is ol a t e d lrem le .1 ti ..ue 2 da ys po$!
Ru « ia n whut aphid ;nluta t ic n ( ' ). Vo lcano piot obt.ined . tte' analy sis o f the ,esu lt ing da'. , w h ich
illust , a t e t h e sig n ilicance o f d a ta points ( b )
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Diseases and pests of
bananas
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Or Altus vnjceo
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Prof Karl Kunert
Prof Dave Berger
Prof Brend" Wingfield
Dr Prem c cve r oer
Mr Johan Vil" de . Waals

Objective of t he rese a rc h p rogra m me:
To develop ln t eg", te d d , se/l~ <!Ind pest m'l'l"gemenl st,, ~e;l 'e$ for the Scutn At-'can
ee-ta oa industry

• To deve lop boote&nclog 1Ci! roots for research on cesrs aee c seeses of eaee-e
• To ,solate, Identify a nd Mllr "",la te genes on ban""" " ,tl' res.steoce to pests a .,d

d,seases

High llgnts of the r e sea r ch 2002 /2003 :
The South Af rican eenaoe ' l1du ,>t ry is one
of tn e largest ilgr icult ura l indust ries in the
cco r- trv. WIth an ae nua t turnover of
a;p'oximately R600 millio n. 11'e 'nd.... stry
not Dol " provides emo oyMert for
:n<lt..5im ds Of South Afri<:a r s. out .'lIsa
"rnvices millions of South Arncar s wi th a
ct eac ll1d "ery nut r it,ous food sou rce .
~ lt"O'.J ; h l he banaea i n~ u st" 's well~

cevetcoee .n South At " ca . "SIr" hl" h
y le,d'''" ccruve-s under oct,m,sed
nortrcutt ural cond'tIO"'s, t he local ind"st ry
was been cevesterec by t he soil-borne
e.seese knOwn <IS Fu. anum ...'i1t {cau sed by
Fvsanvm axyspor r)m f.sp . cuoeose (Foe)) ,
also knowrl as Pana ma orsease. nus
dIsease has al ready caused losses of up t c
40% af fields in twa of th e f,ve banana
" -a.-,,n9 areas of South Afr ica. I t IS "'ow
a;al" threaten,ng to r- e.e ear-ana
procl~etion on add 'lio"'a l ' arms In these
areas

eesee-ce on Fusaourn WIl t of eer-eoe has
~1 conducted for more ~.a" 100 years in
err-cs- every banana growIng cou nt ry
......Ie re the disease occurs. The only
ettecuve and semi-permanent solu tion has
been the replacement of Gras Michel, a
ben ene cult,var susce pt ible t o Foe race 1 in
the tropics, with Cavendish tyoe ecmve-s.

However. CavendiSh cutnvers are hig'll y
susceptible t o 'ace 4 of Foe in t he
scbrrcc.cs . and no... also in some t ro P,ca'
countries .... be-e a new vana'lt o· tne
pathoger 'las :lee" e.sccve-ee . There IS no
control measure to peeve ra bananas "n::m
be.ng klil ec bv F u~n ..m wilt once »oc "as
been n-r-eeccee Into f telds. Ttl' 011'1
poss,tt '''' co,:rol measure IS t o f ,nCl or
develo::- ~ e-as .... ,tll res.sreoce t o v-e
pathOgen, or to Clevelop " nov",1 cent-or
strategy t o aes t rov the pathogen . In o ur
reseercb pcogram on Fusanum ...·, It Of
banana, Vie address both of these
st rategies. In addrtlcn t o researcn on
r usencrn Vlllt , sroc.cs are also undertaken
Orl eaeana leaf diseases and the oanana
weey il bor er,

Stud ies o n t h e e pid em io logy "nd
m "nllgement of Foe $ubtropiCilI rlilCe 4
In surveys undertaken in KK;' persol a" C1
K.....Zu ,.../N ~ ~a l, It was found th at tbe
intrO<lllCtio'l o~ Fusanum wilt into 'lew f,el(\ s
's often essccetee with infected bu t
symptomleSS plantIng matcn et, or
m"et'"ne'!' a1d other field eq uipment t hat
have pre;l ;ously been used on affected
r,Io'lds. Fusarium Wilt has recent ly eeee
discovere d in two banana -qrcwm q erees
that we re prev iously free of t he d isease. In



tJOth cases, stnct quara 'lt lne measures
assured the isolation of t he disease.

~
L

~ -
Cl e a nin~ offiol d m a chinery w ith. di.in fe cta n '

Foe has not been foun d On alternative
hosts such as StreliU Ii'1 sec . Fusanum
o"~sporum has been rscretec f rom
i rri~,atlo n water, and whetner reese isolates
belong to Foc is now being determined.
Several man<lgement stra teg ies have been
im plemented on new Fusariu m wilt 
Mfect"d fi"lds , Where the c nseese 1S

atre aov w"ll-est dbhshed , loWe G'" be done
outer t han eventuanv reptecinq Cave nd ish
banana plants with cu-e- cro ps.
Tem perat ure plays a m aj or role in the
dev elo pm €nt of Fusarium wiit on banana,
as has been shown In botr. f ield and
greenhouse ex peri me nts . Seve r~ 1

fu ngi cides an d ster ilant s have oco n te sted
for eff ect iveness against Foe in vitro . As
some of th ese products are me re effect ive
th an those used previo usly,
envrronmentatlv accept able and nOI1 
corros ive , t hey have been recommended to
' arme rs for use in fut ure.

Enhancing FUS<lrium w ilt t o lerance by
means of bio log ica l contro l, plilnt
nutrition and SAR t re atm"nt
I" oeder t o underst and the factors t h<lt
might co ntribute to entranced plant
toleranc e to Fusarium wil t on Caven dish
bananas, di sease suppressive and
con ducive soils were compared . Severa l
species of Trichoderma, Fusari um
cxvsocrum and bacte r ia were collect ed for
biological control purposes. The eff ect of
nitrogiOn and pH on Panam a disease
deve lopment was determined 'n
greenhouse stud ies , Six di ff erent Chem icals
tnat induce syst em ically acquired
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res.sta rce In plants we re evaluated in the
greenhouse, and four in the fi eld .

Se lectio n a nd t esting of b <lnan ils with
res ista nce t o Fo e
Cavend ish plants can be im proved for
tolerance or resistance In twa wa', $:
random mut ati on s and t ransformat ion.
Random mut ati on In rmcro crcceqated
p l ~ n ts IS kno wn as som~c lon a l vanenco
t hat OC Curs nat urally or is in duced in the
laboratory. Field select ion IS prob~b l y t he
fast est and least expensive means to find
scmacfcnat variants w it h bo:h
toterance/reststance t o Pana ma disease,
and eccectsb.e aqronoouc coeut.es F e'd
t rials to evaluate Cavendish selecti ons ana
FHIA hybrids and select ions for Panam~

ctsease -esrstance Me pldnted In several
locati ons in South Af r ica , Preliminary dat a
have sho wn qood resistance in all t he FHIA
hybrids ana serecnons, and good tore-eo ce
In DRSt (a selection of DuRoi rebo-etone s).
surtee- woli< i s be ing done to underst and
and to inc rease d isease t olerance in this
Cavendish s~lec:ion.

Eva l uat ion of lMnana va rieties for re.; s'ance ' 0
Fusari u m wil'

Iso la t io n and identif icat io n o f
resistance genes in Cavendish bana nas
In South Af r1 ca, on ly Cave ndrsh banana
culti vars are planted , and t hey are all
suscept 'ble to tee . However, rete -a-ce
ava ilab le in DRS1 off ers t he opportuni ty to
unders tand the nature of resista nce on
Cavendish bananas. Th is knowiedge can be
used to screen Cavend ish select io"s Or
sornectonat var iant s for di sease
tote-ance / resrstance, and can eve nt ually be
int rod uced int o suscep t ible plants, In order
t o understand why to lerance/ resis ta nce is
expressed in DRS1 , Suppress ion



scce-ecnv e Hybridlsatlon (SSH) was used
to isola te differentially expressed genes.
mR. NA WclS e_t racted from Williams
(susceptible) and DRSl (t~erant) plants,
and eDNA developed from RNA te mplates.
The cDNA from the tolerant and susceptible
plantS ees been used in the iCe"lt;ficallo<l of
reslsta""e genes that are e_;lresse<! after
,nfection with Foe. Sout/'lem blots ....ere
perl"orm~ to ~cllida te t he ef~'IC,e.,cy of eecn
subtracnce. SUbtracted gent's were cloned
into ill vector and two differen t nereoes
(ead1 COnUll nlng 600 doneS) ....ere
generated for each of th e sub trecuons.
Fragments of II'Iteresr ....ere ~que'lced and
approximately 20 frilgments neve thus fa r
shown high homology to oc tence rel ate d
genes that are available on international
databases. Some of th e more 'nterestlng
genes are current ly being Subjected to
a(l(llt lonal experimentat ion to show that
the y are up -regulated.

Genotypic ilInd phenoty pic " n al ysl s of
' 0<
The populat ion str ucture of Foe has been
e"tensJVely invest igated in SOu th Africa.
veceeetrve compat ibiltty IIroup (VCG)
analys.s on 160 South Atncan Isolate s
revealed that onl y VCG 01 20, repr esentulg
subtrocrcel race 4 of Foe, occur'S In thi s
country, A mating type study showe(! that
Foe in South Africa ccnte.ns only mar-2
genes, mak ing it impossibl e for the fungus
to reproduce ~xually and e.vees fy 'n a
manner other than by natural mutation.
Crosses between d ifferent rsetetes were
attempted on Carrot as,, -, but onl y
csececeecer structures .... ,thout
aSCO$oores (sexual spores) were crc cvcec .

TO further determine the ::l~yIOQenel'lc

rel a~onsh.ps of South Afncan sotatE!'S of
Foe, the o-tu bolln g~ne , c -elongatlon
fa C':or, an a the mttocncocn et region 5 an a
7 were com pared to .scietes of Foe trom
around the world. roc is kno...n to include
fi ve inaependent donal hneage~ based on
molecular phylogeny. Clona l lineages 2 /lr'Id
4 fall Within clade 1, and clon e! line<lges 1,
3, and 5 with in clade 2 . The o-tvbuun
sequence could not resolve the phylogeny
am ong tscte tes of Foe, because of poor
resorutro n. The other independen t loci,
however, placed the South African
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populat ion '1<l thln clonai lineage 2 and 4,
thus clade 1.

The phe" otyp,c dlver'Slty 0' the
genotypically homogenous popula:Jon (If
Foe was invest'gate<l A large diver'S tv in
colony appea rance and virUlll'nce ",as
found. Th 5 prompted the group to furt 'ter
in ~estlg i!~e pat~ogen;City factors in~~ved

In Foe v iru lence In order t o des.gn cece rer
defence strategies to the pat-tccen
armoury.

Transformation of Fo e with t h e GFP
Foe rsotares from South Afnca and cr-ier
parts of t r e ....orta ....ere gef'etlC<llIy
modif,ed using a protein marker cenee t-e
gr een fluo rescent protein (G FP). ThiS IS a"
exce llent t ool to ,;tudy host pathog,,'l
reterecncns inside tne vascula r tissue c- a
diseased plant , ana it IS the firs t tim e rnar
Foe has been t ransfo rm ed with t 'le GFP
protein. Th,s cou ld further be appli ed in the
search fo r resist"nce responses that are
act ivated upon host-pathogen recogn ition.
Transformed isolates appenr bright green
under ult ra violet (UV) or blue light.
Transformed ISOlates have not lost
pathogeniC ity and nO varia tion in cuitural
morphologv was observed. The forei gn
protein .... as thus show n to have been tekee
UP and it is very stable In the fungal
gen ome.

Foe ty_nsformed w ith t .... ~_ fIuorn.oon.
p_e;"

Develo pment of molecu lar markers to
r ll p id l y id ent ify Foe race 4
e ncrcse temre markers for Foe nave bee"
developed . Seque nce arlalyses ana genome
w" lk ing of the fun gal DNA was performed
"nd 12 speCif iC primers to Foe were
identified throug h the polymerase c h ~"n

react ion (PCR). From these a toter of ei9ht
different polymorphic microsatell ite
marke rs have been selected that



ctreere nt.e te s among tsota tes 01 Foe from
cteereot geographic region5, The5e are
cl1 rr ently being used to fu rther describe the
pppulation genet ics of Foe Microsat ell it e
markers spec if ic for Foe w;ll be f urther use d
for the ~na l y sl 5 of t he population genet ic
structure , t o determine t he reproduct ive
mod e, genet ic isolat ion a M gen~ flow
between geog ra p hi c ~ lI y s ~ pa c~te d

p o pl1 l ~ t i o n 5

T ra i n in g i n t tss ue cul t u re and
t ra nsfo rmatio n tech n iq ues
A banana t issue cultu re f<lci l' t y nas been
est eonsbed for res earch purposes.
Tecnnl ques esta blished Incl ude
mlCroprop agat lon throuof m ersitem t ip
cu l tur~. m ult ipHC<ltion , ' octing and
har den ing-off of Ladyf inger and Cavend ish
bananas. Some of t hese bananas hav e
alrea dy been plan t ed In t he field.
Add itionally, ex per iment5 t o produce call us
from immature ma le fl owers bev e been
initiat ed . From t he callus, cell s<;spenSfons
th a: can be used in a banana
t ran sfo rm at ion syst em will ce prod uced . A
t em porary Immers'on svste-n for t he
u- creescc production . and rooting of
m.o-oc rooecetec plants was developed
arcnq wi th procedures foe t he long- term
storage of shoot ti p cultu res ,

Leaf di seil ses of ba n an a
To de:e rmine t he present st at us of leaf
diseases in Sout h Africa , a surve y was
conduct ed In t he fj ve banana grow ing
regions 01 t he country. Yello ',", Siqatok e ,
caused by MyeosphiJereiia nwseote and
N vcosphaerella speckle, caused by N ,
rncsae, were t he dom lr~ a n t diseases.
ccroaoe leaf spot , caused by c oeaene
mosee w as also found in all regions, whil e
CI"dosporium speckl e (caused by
Claaospocivm musae) was reported fo r t he
firs t t ime in t he count ry, and only occu rs in
t he Lev ubu a rea. Various other sap rophyt ic
and e'1dop hyt ic fu ng i were also associated
with banan a leaves in t he countrv, many of
th em fo r t he first t ime. Apart f rom
rceetmceuces based on morphology,
eoefvs.s based on sequences of the lTS
reg ion of t he ri bosomal DNA operon for
Mycosph aerella spp., and pathogenicity
tests were done. 1'1 thi s way, it was
con fi rmed t hat black Siga toka (caused by
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M, fiJiensis) does not occu r in t he country,
and t hat Mycosphaerella speckle is caused
by t wo spec ies. M. m usae and anct ner
closely related t o M. colombienSIS.

Fe u it i n ~ b od y of P".,u doc«n;o spoe.. musico!~
( l e le mo ,ph: Mycosph~eee!!a mus;~o!a-l . ca-u$ a-I

a g e n t of yellow Sigatoka

St u d ies On t he banana weev i l bo re r
The ban are weev il borer, Cosmopolit ~·s

sordtdas, is t he most important pest of
ban ana in Sout h Af r ica and in t he world ,
Since It IS most act iv e under mo,st an o
w arm ccnotttoos . it s beha v iolJr tn t he
subt roplCS d.fte r from t hat known in th e
t ro pics. Stud ies t o determine it s populat ion
dy namics "nd genet ic st ruc t ure in S~uth

Afri c ~ . IS currentl y he ing conducted. nlis
inf ormation w ill he used to design an
integrat ed pest manage ment progrilm me
that wil l consist of cult ural, cherr ucal and
biolog ,cal control. I n addit ion, st udies are
undertake n Orl t he ideF"lti flcation and
manipu lat ion of genes relat ed t o resist ance
in banana to t he weev il (see report by
Kunert ) , and the use of f ungal endophytes
es biological ootror agent s aqam st the
weevil.

Da m a- ge ca-uud to t h~ b a M n a p.~ud o.t~m by
.he banana ......vii



Resea rch leader:

Molecular plant-pathogen
interactions

Pro' Daile Berger

Objectives of t he resea rch programm e :

•

•
•

Describe mechanisms ", Iwreby plants defend tnemserves against ",ral, bacter,,,r ~nd

fung,,1cetbcceos
Study plant a nt i-ful1gal polygalacturonase- in hibiting pro t eins (PGI Ps)
PrOduce genetIcally moo,f,ed (GM) plants as a tool to stu dy plant resrst ence rnectia r-tsms
Use DNA rr ucroerrevs as a too l in understanding plM ! fun ct ion

Highlights of research 2002/2003 :

The ACGT (African Centre for Gent'
Tecnno1ogies) Microarra" Flleil ~ IS
s't,lat ed in the ta borero .....' of Pcofessor
Daile se-ger of Ihe Bota ny Decd-rMCnt.
Forest ry and Agricult", ra l Bl o:ec~nology

Ir S!L! ...te ( FABI) housed ,n tn t; A'Jncu1t"ral
se.eeces 01.,,101" 11 of the FaCti t'f c· Natural
an·~ Agowlt"ra1 sceoces. n- s 'e ca t't'
represe'lt s a Joint ve-uore eer..eee the
CSI R and UP, whICh ca'T'e to f rtJt;on in
2002 " ,til the lau nch of a ,., ;crcaroay
se.....rce In mid~1002 fo r bot " ,ntem al and
ext err-er user> A website ...., t~· pricing and
sam ple preparation instl"UCfIOnS nas been
posted at
htto;!lfab.iDe .t. uD,ac za /m lC ro a rriJY· To
date. I n t e rn ~ 1 users from t he Departme nt
or Genet ics, Depert rnent 0' MICrobio logy
and Plant Pathology, Departmen t of
Bota ny, FABl and CSIR-B,o/Chemtek have
made use of the service . taocratorv
orcroccts for the prepa-a:ion of
rercrcerravs and I he mult·-s:ep pro cess
re :; ~, red to measure gene ~~presS'Ofl

d iffenmce5 In control anc e~~erimeNa.

;)la l11 samples eeve ~n optrrerized in the
la~"' tory of Pmf Berger USII1 !i tne mOdel
plan t Ara!) ,dc>psiS Maliana .

JO

A ccuabcrat.ve project With Dr Y Marco at
CNRS-I r-.:v. tabora torre de Bioiog 'e
MOIe<;ulaire des Relations J><an les ·
MlCroorl;a"iS"l"es In TOUlouse, Fran<:e 'S
unuer '.. a'; . The tOPIC concern s I "e
interaction of Araoldopsis wit' the
becrene r wilt pa thogen, R<J!5!on :"
soI.Jn~cei!~J rr> . partICularly tsora res from
Eucal~pn,s ~es. Through e~chan!;e vi srts
WIth I he F-enCh lab. excernse Is ~"9

bUlit based on :1''' 5 path05VSlem_ The ii '''''
w ill be to use micro" rTay analy siS t o
under'Sl a" c' t -ie Int eraction . A PeR - RFlP
melllod has been used fcr rapid
identificaticn of Ralstonia solimilceilrum ,
which will be part'C\llarly usefu l for
diagnosis during outbre aks of I his disease
irl Eucalvptus plantations.



Arabidops i s d efence ~e n e miCN>a"~y

Tne SSH technique has been applied in
two di fferent rese arch proje, ts in the lab,
resutnnc In the generatI on of gene
nbrene s enriched for fun gal resistance
genes f rom banana and mill et , The
IIbranes are currently bei ng character ized
us ing DNA micro",rr~ y s .

Tl"le im pro v ement of mane by genet ic
er"lgir"leer i r"l g h~s focused noa ir"l ly on yellow
maize vari et ies, which su pply the ar"l imil l
feed Ir"ldust ry. Yello w ma,ze milkes up
98 % of t he 700 m illion tOr"l S produ~ ed

world WI de annually. Hov.e ve,. in certain
reg ions of t he wo rld such as sout hern
Afnca, whit e ma ize var ieties are produced
In larger qUilnt it ies due t o th e
requ irement s of the local m ark et. White

A laborat ory workshop aimed at
developing mo lecular expert'se re levant to
Mluoarray technology was held in April
2002. The works hop wa, entit led
"uu t ere nna t gene expression prcfiling and
~ a cte ri a l genome subt ractio n using
Su ppression Subt ract ,ve Hybridi sat lon
(SSH)" and was facilitated by vis it ing
scientists f rom the Scott ish Crops
Research I nst itute , The "'of~ shop was
held in t he Nfcroa rrav l aborat ory at t he
U",versity of Pretori a and wa s jointl y
organi zed with FABI at UP (Prof MJ
Wingfteld ) and t he Urtlv erslty of Durban-
Westv ille ( Prof G Pillay ). Fifteen
particip ants from t hrougnout SOuth Af r ica
attended (works hop report post ed at
hr'.Ji_;l/Jabone.t.uR ec, z a !~ s h ) ,

In collabora tive research bet ween the
Univers ity of Pretor ia and CSI R
Blo/ Chemtek, a method was developed fo r
genet ic engineer ing of local eute wh ite
m aize in ,,' h i ~ h stable int egrat ion of
marke' genes was shown. Thi s research
was carr ied out in line wi th t he regu lat ion s
of t he Genet ically Modified Orga nis ms An
( "'1 5 of 1997 ) . This success led to a
research grant being awa rded by the
European Union In which both
convent ion",: and geneti c engineeri ng
approac hes are being used to im prove
maize fer fungal resistance (for mo-e
informati on, see
http : //ww ... .uc . aLLa.L1l.~.ad ..m ic:jt:!..ti>n~L..~
enoa,z,html) . This proj ect, co-ordina:e d by
Prof Be'ger o' t he Bota ny Depa rtment ,
Forest ry and Agricult ural Biot echnol ogy
I nst' tu te (FABI) at the uorve-snv of
Pretor ia , involv es co-operatio n between
UP, CSI R · B'o/ Chem te k and ARC
Roodeplaat laborator ies in Pretoria . and
serves as an e x~mp l e fo r t he newly
f ormed Mrican Cent r'" for Gene
'tecbocrcc.es ( ht tp;lIw'N'.... ,~ ca t. CG , Z;) / ) ,
l nt ern atlcnal partners include Plant
Research Intern at ion al in The Nethe'I<'!'lds.
Univers'ty of ROme and Univ ersi ty of
Zambia.

ma ize used for human cc nsumpttcn
makes up 6 5% of t he 10 millio n t on nes
harveste d annual ly in South Af ric ~ . Since
it IS tl me· consuming to introd uce
t ransgenes from yellow maize into local
white ma,ze vari et ies by backcross
breed ing, an alte rnat ive i1pproach fo r
ma ize improveme nt In dev",lopmg
count rie s conc ern s the ident if ication ~nd

isolat ion of ag ronom ically -usefu l genes
and subsequent introducti on of tn ese
direct ly int o the genome of se.ecte c elite
white maize lines.
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Molecular stress physiology

Research leader:

Rese a rch team:

;>rof l(a1 Kunert

Dr Chri st ell van der Vyver
Ms LOuw Gaume

Objectives of t he resea rch pro gram m e :

ree goa l of this prcqramme ,s to evaluat e labile Dr-A . e""ons present in pla nt genomes,
which vary In response to environmenta l stress. Research qu estions concern ( I) tne
'c e"llification and iso lat ion of labile D"<A regions In plant o;:",,,omes. whIch might chan..e to a
st ' e ssful event and (2) the ~aluatJon of cyste,ne pecte.oase in" ib' tors as prctecte-its aga "IS:
eb.cr.c and tlootic stresses in crer-ts. Research on stress-u- dccec cnaoges has foc used or
eebeccc . date ~Im ",,,:I <I n i"" a rld " ,Id O<I t 9'''55.

Highl ights of research 2002/2003:

Cy,>teine prot.. in a se i n hibito rs

A fi rst researcn project on cysteine
protein""e Inhibitors has focused on the
evatcauon of t obacco plants, e _pressing
an exogenous ric e cysteine proteinase
Inhi bit or transqene (OCI) for aoiot,c st ress
res.sra-ee. ExpreSSion of tne transqene n
genet'call y modified t ooaceo, which is
sta :::ly expres,s.ed ur1(Jer se~ere stress
Cot"ldit",ns, without any Oegradalion,
resu lte~ '" Improved acc1 imat ,on to cniUin<j
and increase(! biomass in DCI expressin <j
ptants , (nnlbil lon of elot"lgat 'on e_;lressed
under low lignt Int ens ily 's C"'rTently being
I n~ e sti 9a ted In more delail by genOme
ana lysiS. An interest"'9 phenoty pe, was
further crsccvercd In these planlS,

A second research project has focused on
t he e~lIluatlon of /I st rateg y to use
t'/ steine prot e",ase ",hi bltors of plant
ori<j'" as a lan;let gene for transformation
of banana t o im prove res.stance- to.e rence
t o I he banana wee v il stern borer,
C05mopo/'t~ sordldus (Germ ar, 18 24;
Coleo ptera: CUll:ulionidae) . Throu gh th e
use of evolutionil ry llu,c:ed prot ein
eng,reenng Invo lving prOle'"

sequ ence/structu ral ana lysis and sit e
d"cC':ed m utagenesis, The project also
seeks 10 optimise the inhibit ion acti vit y 0'
plant cys:ei ne prote inase inhibit ors to
obta in novel in hibitors With increased
act ivity a'lamst cysteine proteinasI'S rn the
gut of bana"a weE'vils, and to ecc ur-e
mt euectce r ;Jrcperty rights. Nat ive pl,lnt 
eenvea a-c muUlted ,nh,bit ors cc-re-e-v
und er .me- s ~e Invesb gdt ion arE' be"g
producec In large purifi ed amou"'~ ty
c~;"g, e_press,on In E. coli and
Ol.I "ficat .o., :' y affinity chmmatog'atl ry.
tntubrtors are t ested with both ill ,vl tro dM
m -VlVO assay syst ems. A syst em fo r t""
Isolation of prctemese enzvme conla lnlng
gUI ext-acts of the ba nana \"<ee~ ; 1 an d
sobsecce-ce ana lys is of act ivi t y/ inhibit ion
In-vitro has recentl y been cevetccec.
tJ sing thiS syst em , yst eine proteinase
activity was confirmed in both ao cit e nd
larval banana "'el!'vils as ha s been
reocrtec for m any other Coleopteran
insect s. I n add it ion, a pu rified Inrlb.t o'
recE'f'.t ly infil t ra t ed into b<lna na t ssue
U$ing V<! CI.Um I(' filt rati on, showed s~rO'l1l

Inhibition o· banana WE'E'Vil ra-ve ' gm .... l"
and ee-ercc-ne-e.



Str ess- induced g enomic chan ge s i n
p l <ln ts

Several lab ile DNA sequences h<lv e been
isorat eo from t hese plant s rep res",nt lng a
group of labile DNA sequences in t he plant
genom", that easily cha nge unc er stress fu l
na t 'Jral or artifi cial ",nviro nme"t al
condit io ns. Th .. ir potent-at of being ap pl ied
as m ol ecular markers for st ress tolerance
is currently being evalua ted. Research in
t h is programm e repre5ent s a j oint effort
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[ l ~ FT ] A. th c~-dim ensiona l 5tmetural plot or
'h~ cOmpi.. betw een a typical pro.einase
en<yme (p apain; blu ~ and green) and a typical
cy.t...in (chicken egg wh ite cy. ta'in ; CEW j
o:o loure<l li ght blue, r~d and yellow (POll
acce« ion No 'STF), The ~omple~ i. p'e<ente<t
in fro nt view to . how t he V_shap-.t aet;~ e .i te
of papa;n ' Md how th e N-terminal re~ ioM of
n w ~ove r. it thu . making it unavailable for
prote iM h ~ drol ~si~

[ l EFT ] Set ~p of the appara t~ . ~~ed for vacuum
infil"atj QM of b ~Man~ ,fern, ( A.j with either
cy, t at in , olu'; on or dist;lI..d wa"'r (control).
T@n d.y old banana w@evil larvae aft@,
de~ elo p i n~ in b<o nana st@m infi lt rated with
di.tilled wat.r (5) ~ nd w;th p~p~ya cy....in
. oluti on IC)

between th e Case Western Reserv e
u mversrtv, Oh io, USA an d th e Un ivers,ty
of Pretoria. It specificall y focus es on
ptas ttoty pre sent in p lilnt qenc rnes w hen
expose d to a stressf ul eve nt By apply ing
t he t ech nique of "Represent ational
d iffer ence analysis" or RDA we were ab le
to successfu lly isol ate both highly (d<l te
palm, tobacco) and low repet it ive DNA
(tobacc o, w ild oats) wi th DNA point
muta t ions, deletion s and inserti on s.
Deta,led inform ati on about such



sCi sceptlbl" DNA regions has bee n
obtJ ined in t he last tw o veers >n tobacco
der ived from a st res sf u l p lant t issue
These 'Su btract ion pro d ucts represent ed
cess.ore DNA sequenc ~ di ff erences
betwe en wil d- type nort- transformed plant s
i1nd p l<lnt s der ived from a plant t ,ssuc
c ultu re/ t r~ n sform<l t i o n pro cess . Ustnq
bioinformat ics tools , t wo n-eth vtanon
sens it ive sub t r~ cti o n products , Hp12 and
Hp l 4, were ident ified to be "milar to part
of the t obacco ch lo ro p l lls~ gEnom e end th e
~O t><lCCO 185 rRr-JA gene, rEspecti vely, A
:h ird non-met hy lat io n sensit ive DNA
sLbtract,on product , Hi30, had no
sigr1i fi cil r1 t homology t o <lnV reported DNA
sequences,

As a f urther result , th, s , t udy allowe d for
the successfu l ident ificat ;o n of adj<lcent
sec v ence fragment s of t hese vanal)le DNA
sequences In t he plant genome.
Scre el1 lng a genom ic library der ived f rom
" t ransformed pla nt co nfirmed the plas ti d
orig in of Hp1 4 and Hp 12 , while the Hi30
sequence cou ld be 1 0c ~liz ed In rectons w it h

H Ll ll

cul t ure/ transfoemat ion pro cess. T~,ee e

d,ffe rent DNA SEq uen ces from transfo,-med
tobacco were isolated and char acter ized.
homolog y to krlOw n repet it iv e DNA
sequence families , By applVing Tail peR it
was further determ ined t hilt t he f ankin g
sequence of Hi30 was part i<l ll y
homologous to sequences of a She .-van ella
16S RNA gene, DNA seq uences of different
cloning vedors as wel l as t o Arab ,dopsi5
tha lia 'la mRNA for ATP w nt ha se. Th ese
DNA sequences likelv mt ncere DNA
msemcns at a labile DNA regi on onto ! he
tobacco genome , Rece ntly, we were also
ab le t o ice'lt ify a sim ilar process of
bad enil l DNA in serti on Int o a variable
req.on of 'I'/ild oats. I n future resee-cn, a
var iety cI ootn wil d- tVp" i1nd p l ~ n t ti ssue
culture/ t rans-c-matton-der ived tobacco
plant s will be screened in t h iS peaJed by
pe R for se;Jue 'lce verta tlon in ident ifi ed
labile DNA reg 'ons . Th e aim is to evaluat e
the po:~nt , ~ l of t hese regions to serve as
DNA- based st re ss mar kers

II a f---
" " n

l

Sc h~m ati c d;a g ra m o f .ubtcact ion p ro duct, Hi3 0 and ;t$ . d j. c_ nt I l . ~k ; ~g DNA r~gion. A a ~d B
c~ p,u~nt • va,;a b l~ ( 30 bJ>; A) a nd con se rve d (US bp; B) DNA ,e~ i on p,e$~M w ;thin t"~ 1< ' 30
$u bt , actio n p'oduct w"~r~a . C a ~d D ,~pres ent ~ v~ ti~b'e ( 9 0 bp; C) .nd con,ecve d (186 bP i OJ '@~ion

p , e , e nt w ithin the II~ n k; n g , ~quence. Region D . how~d, in part, 'ign ifiuont homol09Y to a SI>ewan ella
16S RNA gene, DNA , eq ue n ce , of d iffe rent cl on in g ~ecto,", ~. well ~ . t o "'"bidop, i. tha/iana m ll NA fOe
Al P $y~l ha,e
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Indigenous food crop pathology

Research leader: "'of Te...-y Avehng

Rese a rch team: "'0' Li se Korsten
D- 1'; '(0 t..aouschagn.e
P-of Tere-sa COutinho

Objective s of the research programme:

• Survey of plant oett-oqer-s ocCIJmnq on mdigenous food crams
• Collect. ;sol,n e il"d 'de" :;fy plant pathogens rea,,::,, ; Yields of these plants
• Establish 11 refere",,, collection of pl ant P<lthogers on t hese plants
• Study th e bio logy "",c seed pathology of these pa:nc;: e1s

tee .n an d ed ucate students w,th rel evan t experti se to undertake ex te nsion work 1"

Cl isildvil"t aged ccm r-urt ut.es
Est ilblish a centre of ecceneece of diseases of ,nd·gencus fOOd plants ,mPOr'U nt for
small·,c" l" ta-me-s

Highlights of research 2002 /2003 :

St" lI. nl l.t . field tri p 10 .. a puiO. MoU m tl ;q " . ,
10 look . t COWl""• • nd tla m tl a ra 9fOWndn,,1
lIiMn...

PrOf Aveling and fi ve cos t grad",ate
students visited resourc e-poor on· fa rm
cowpea and bambara qrouodn ut farmers
~eld tria ls in Mpum~ I J n ., a dUring February
2001 anC! 2002. Disease d plant sam ples
were collected for furtl'er labo ratory
studies, A web page was estebnsned.
Informat ion on cowpees. t,.,err Im;Klrtance,
cult'"atJ on. fun gal diseases and d,agnosis
is aveuaere at:
httll :/I "''''w.uc.ec.re/ ecacere C/microb,oI11
lant.'pr_cowpea .html

Agri culture (UTA), EJstern and Sout r> em
Africa Reg an al Center (ESARC), Kamp ala,
Uganda 0'" the viruses of cassava was
established . Mr Joseph Ndunguru from
Tanzania commenced his PI1D conduet;"9
research on c-ese viruses on cesseva ;n
Tannn.<l e-re Uganda. B,ologlcal cortrol ct
Sderot'-lIrT~ On cembara grOund nut ....a5
mvestraatec. ~ Tricttt'.1d<:'rma rorm",l/ltl~"

prov 'ded good control, greatly re<!ucing
ere- are post-emergence da l'Tlpin..- -of'.
The P-Oduction of fumon,s'ns .,., co"'p"a :>y
F~·$.Jn~,., proliferarum ...as rePOr-::ed ' or
tile fir~ t !m" Th,S is also the firs: -ecc-r
of th S 1>•.tn;"s produCing fumonls ,ns ,n
legu mes. Th s is an import/lnt c.scoverv
as tn ese ",yCCtC."'5 cause ec -e-se he", t il
effects in a ,, ' m <l l ~ <!Ind Ilu",,,ns

w,tr> th e
Tropi cal

proj ect toqetner
Inst itut e 01

A couabc ranve
ioteneucoer

J5



Forest molecular genetics programme:
Designe r genes f o r designer fibre

Research leader: Or Alexander Myburg

Cross -nlon t hrough <0 yo~ n ll

Euc. ' ypluo 01.'"

Obj ec t ives of t he research program me:

The Fo rest Molecular ceoencs Pecqrarnrne is " new mdustry -supported research programme
""thin FAal and the Departmen t of Geneti cs at UP. The firs: phase 0' this programme (2003
- 200S) "as four ma,n obj ectives:

• fa ancovor eno c...ar.Kte....se genes involved Jri N ODd form./flon. The ora<;',,"''''e
will foc us On genes ano reg ula tOfY se(luen<;"s !"til: affect lig nIn b iOS" ,.,t " " ..,..,
cellulose biosynt"les sana vascul.:lr dev.,lop:TeN in (ret's. Hi9h -t hro ~ 9 h o ",:

molecular geneti<: rec-nuqces such as mic!"O<lrr..'lY analys,s and AFL" traoscrun
profiling are bei"9 ceve.cped to ident,fy I;;en es ,r-rohled in these biolog,cal
processes.
To estaOlish a mooe! SySte."T1 for funCfkmal lm iil!Ys,s of tree genes_The mOdel pan:
ArabidopsJs tll«" ,," a can ee induced lO lorm secc- ca -v xyll'm and can there/ace
be used as a model system for wood and fibre development . The new FABI
bu, ldmg will coma,n excellent plil nt gro" th tile,ht,es for AriJbul 0pS,S, and
t nomtormattcs fil eilit ,es to harn" ss th<, wealth of genomiC Info rmilt;nn available for
th is mod.. 1 system.
To characrense allel,c (nucleotide) diversity In
wood iJnd fibre genes on forest tree breedmg
IX!pulatJon:!; , Very nrue '5 known about euer.
diversi t y in rorest trees (and in plants in
general). Th,s ,r 'OrMal,o", will be used to
develop gene and a .. '..-based ma rk ers for
essooe non gene':" stumes on fore-st tree
ccputencns.
To de velop molecu;ar tools for biotechnology 
{lss/s t ed t ree improveme'lt. Gene Zlnd allele •
in format ion acquired under the fi rst thre-e
ctnecnvcs wHl l}e "sed to develop too ls for
m ar1<er-assisl ed br eed"'g or direct genet"
en\l i ne~rin g of forest trees , The progr(lm me will " '50 focus on the devel opment of
general molecul" r breeding too ls for applicat ions such as fingerprint lng, paterMy
~ nal ysis, pollen ccmcennon studies, and est l m~t, on at lnbreeding!outcrOSS'"9
rates,

High lights of research 20 02 /2003:

Dr Mytlu rg )Dined the Univ ersity of Pretcna
at the end of 2001 after (Com piet ing a PhD
cec-ee programme In ~try- " nd
GenetiC5 at North caroltna State
Universi ty, He e-stablished the Forest
Molecular a eoeucs laboratory '" the
Department of Genetics and FABl In 200 2.
Duri ng this year, much needed capacity
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"'as este et 5hed lor high -throughput
molecular "enet ic anal ys-is of forest t-ees.
Two automated DNA fr<lgment analYSIS
systems ....ere purchased fr om lI-COR
B,oscience5 (lincoln, Nebra5ka) . These
two Instr\lments, purdlased WIth partial
fund,n9 from Sapp; Forests , auow a
cepecrtv 01 more tha n 100 000 mcreccte r



to i o w _ . .. ,; _ •- - _. .---.- ... -~--_.

The cenplete genome sequences or
Arab ' f:1o;Js.s "" Cl rice. and the soon to ::le
complete:! seooence of th " po~ l a c tree
qencme. 0'1" ·5 " tremendous resou-ce fer
gene C'SCN"ry a-re comparative " " alys<s
,n ot"er p a"t species. These -escu-ces
can be accessed through on.!,re
b,ornfor-r"t>cs tOOlS and loc al analys,s
packages_ ne UnIv ers ity of Pret oria will
host a major node of the Naucr-e!
Bloinfo rm aucs Net wor k, Th<s facili t y in the
new FAB! buil ding will offe r ve tcebre
SUPP0 r1 for comparat ive analysis of weee
and fibre qenes In Eucalyptus and
ArabJliops,s. To position th e rorest
MoleClJIM ceeeecs proqram rne for
comperet-ve research in Arabiciops's a,,(l
EUCiJ/'fp fi.JS, a local eateeese of wood line!
fib'e de.'e"opment genes in tnese two
speoes ... as est ablished on 2002 ( foc...s or
a fourth 2Sc t10ns stuceot oroJ"~ ) . Th 5
catacase '5 ~;ng updated in .2003 by two
6toinfarmat;cs research assistan ts.

Three "leW "'Sc DroJects and two BSc t10ns
project s "'ere init,ated in 2003 reese
prOjects a re pact of a new Wood and F,ore
MoleC1.lla" Genet ics programme sup pocted
by Sa Poi Forests and Mond i Forests and
THRI P.

transfe"lng mese markers ( k,nd ly
prov,d£c t y Dr oeno Grattapaglia ) to UP.
Two SSe "' ~ n s sr...dent projects ec cr ec a
set of t-i ese markers for ccrnperanve
genomiC "- a:>~ ,r, g and SSR dna ys s of
eenee coo-cenoon ,n polymi~ cresses of
Eucalyrx~'s ., .2 00.2.
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M,c'osa:elli te or simple secaer-ce ' e;>eat
(SSR) sequences p-cvrde h'ghly
informaove molecular maree-s ' or ge" eti c
mappirg and fingerprinting of plant
Ilel'orres. A genome -w.de s" t of
mlcrosat el l<t e m arl<ers for Eucalyptus was
recently deve loped by reseu ch " rs In
Braz,1. Th" Forest Mol ec ~ l", Genet ics
prog ram me IS in tha p-ocess of

me-ee- determinati ons per >\'eek ( eno ~gh

t o COMplet ely map most pia'lt ; e"'lOmes in
lott e more than a mOI"I"1) . rr-e U -COR
,r st rV T1 er'ltS will M'rve as a te:"nology
p a~orm for mucn o' r-e research
perfo''T'et! 'n the Fores~ "~oiec~lar

c e-e-cs progra mme a"a orne- Plant
B,otechnoloqy programmes il" FA:!l

" our e sc Hons student erc- ects were
completed in the Forest MOleC~la r ee -eccs
prog"amme in .2 00 .2 . One of tl' e, e proj ect s
tee ...sed on the development o' a ONA
rmcrca rt-a v chip fo r ma rker anaiysis of
interspecifi c hybrids of Eucalyptus. This
pc ....erful new t echnolOgy holds the
prcrmse of gen otyp,ng ttiousanos of
markers II' a single assay for gen omIC
mappmg or Iingerp, u' t "' 9 of t ree
genomes. A prototype C"1t~ of 3 8': DNA
f-a9mer~ was prod uced in th is project
and" 11 De t est ed in a fo lio " ' 1.0 st ~ e!y '"
.2 00 3.
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Newly emerging plant pathogenic bacteria

Research leader:

Re s earch t eam: Dc F"nu5 Ven ter (Dept of M,crobIO'ogy s, Pl anl Pathologv)
P-of ... ee Wiogfield
Dc Alt"s VI jcen

Objecti ves of the research prog ramme:

•

•
•
•

De~elop rapid . ....h.. b'e Met nO<!s Of acCUrately iden tifying p "nt pa l rlogenlc baden"
Characterise ami molecularly type Isola tes of "" t '>oge r ,, oaetena Il!'SPO'ls,tlle rc
eoconom'ully rmportant Cl·Sl1:UeS Of Eu<illypl.us, bi'ln"r <lS e- u ott-er I!gncutt ural crcps
Study the epidem io logy al"ld Diology of selected emerg ng pl"n: pathogenic bectene
Determine the esscc.et.c e of patt-ogen'c bactena witt'! f"r ~ i11 cetecceos of pl"I':S
Tram a nd ecucete stcce-ns in ar'l ;mponant fi eld of pl ar: ;)/I!T'ology
Estal)lIsh a centre of exce llence in phytobaeteriologv

Hightignts of research 2002 /20 03 :

Bacterial bligr.t and die -b ack .s a relative ly
newly di scovered dis~a 5 e of fUCi!lyp tuS in
South Africa. During the course Of t he last
three years the disease has increased In
occurrence, .mportance and o.srrtbutton .
Isolates of t he causal agent nave been
l(leNi f'ed and cbaract enzed and have been
sbo ....n to be PaMoc" im"natis. Wl'l,CI'l is a
known patflO<jen of other cro p plan ts but
h"s never previously been fo.sn(l on
EUCiJlyptus The appearance of P. "''t,m",tIS
on d,f'"erent EUCillypt u$ species . 'lyb""CS ana
eicr-es '" a ranqe of environmem al 'lab,:a~s

is of concern. In nrder to understa.,c the
o;;e"otypoc rererecness between s~rains from
c -te-eot scecres, eeoes and ~)i:lndS 0'
EUCili~()tliS and f r01T\ d f'ferenl
envrrcrrr-eots, a genetic divers ty st~dv rs
be ing conducted. This study invo ...~ the
lise of a number of l echn iq~es Such es
sequenc,ng of the 16S gene ~rd rr-re-scecer
reg on as ",,'ell as Am plif ied Fr" gmert l erlgth
Polymorph,sms (AFLPsl. H ie st~C:1' does
not foc.ss only on iso lates from f ,xiJlYDtus
but P. a~n"tis .scie tes f rom d 'fe-erlt ~osts

[pineapple. o",ons, cantaloupe fruit, sud""
gras!"> . nee, sug il rca"e a" d ho~eyde ",,'

melonsl ere mcluded in order to determine
m err relatedness. This study " ,II orovroe
mtcrrneucn on the po ssible Origin and the
current crstrtbu no n of the becren cm w,1I be
determ,ned.

J<

Pilntoea ,mar"tlS Is seeoboroe in onion .
There is evidence to suggest that r-e
int roduct ion of the disease Into new
environ ments has been v ii! t he use of
contam i n~ted seed . We are cu rrenttv
invest ig" t lng rr-emoos of rap idly i de~t,fy,ng

th is pathogen using a d,fferential med ia aee
meleeurer-eesec tecnnrques. A related
spec ies, P. agglomeriJns, etso occurs on
seed and Its exact role, 'f any, In cau!">ing a
crscese in oorcn is also being invest ,gatea .

Prehminacy cesu lts have shown tn at P.
anan",I,S tcqet t-e- w,tn an uncescneee
Panroea so. are eeseoecee "" t~

Conio rhry,,,-m zJ I" ensea fungal cae-ce
path ogen o· E;/calYDcus. There ap~"1"!"> to
be " sy~ecg' s~lc -eranonstu p bet ween tOl e
P"nroe" S~ ;I . ilnc! this fu ng ~ s .

I nvest ig atlor ~ are eurren tl y und er ..ay t o
determine :''le icerltity of the seeeee
Pantoea sp. as well as therr .-ole ,n crseese
e~p,ess,on 0' ..r at IS kno....n as
Coniothyrium carker.

seceerter ....m of enset is ...n eco~om'calry

important mseese in Ethiopia anO Uganda.
In both countnes, large scale tosses are
being exoenencec . There is onl y are
publ ished paper on the coeese. ...·rlfcn
d"'scnbed the causal agent as XiJntnom on" s
cempesms pv. ml./s..ce..rl./m. Studi es are
c\J rre nt ly l./nder way to verily this
ident ifi cat ion and characterize isolates from
both Ethlop<a and Uganda.

,



Research leader:

Resea rch team:

Industrial mycology

Dr Gert Marais

Mr Lucky Nadzivandila
Ms Annelie Lubben

I

O bjecti ves of the research programme:

Build ing col laborat ion between FAB! ,m d (SI R Bio/ Chem t ek
• Exp<l nding mycolog 'Ci. 1resear ch at FABI

Find ing indust r i,lI ilpplical ions for t he FAB! f ung al culture coue ctton
• Screen ing local oph ,ost oma wid fungi fo r t he ab ilit y t o prod uce fl avours and

fra grances
Prom ot ing mvcorcc v as e research discipline throug h education

Highlights of research 2 002/ 20 0 3 :

•

Tnrough the closer retat.ons between the
Univ ersity of Pretor ia and th e ( SI R,
collaborat ion bet ween f "'B I and
eto /cberot ee was prom ot ed through the
secc ndment of Gert Marais to FABlm June
2001. One of t he idenllfied j oir1ed
in,t iat ives is the utilisat ion of th e FAB!
fun gal culture collect ion in the search for
me tabotrtes or act ive compounds
app lic able in markets Such as agriculture,
food and pharmaceut ical tc dusrne s.

DUrin g two decades of plant pathological
re , e" rch, FAB! h ~ s obta ined a very uniq ue
" "d extensive co llection of more t han
12000 funga l isolates , inclu ding
approximate ly 2000 cultures from South
Alncan plan ts , fo rests eoo other
env ironments , Many 01 these tu ngi are
associ ated with specifi c insect vectors and
have developed va rious speci " lised
m echanisms t o attract the ir vectors , This
includ es the product ion of pheromones,
fl avours, tra g r~ n ce 5 and the development
of m utuansttc relationshlp5. some of whi ch
are 50 interwoven that the survival of t he
one IS depend,lnt on the other.

Access t o this collect ion, and th e ex pertise
at CSIR Bio/Chemt ek in the indust r ial
development and comme rcia lisat ion of
microbial products, was seen as an idea l
opportunity t o join forces . Tt us has led to
an ag reem ent that was sig ned by the two

inst it ut ions in Decemb er 2002 , t o launch a
screel1mg process for active compound s
that mIgh t be used to combat cance r,
bacteri a, fUr"lgi al1d insec ts , I n addition,
t he sc-eer unc also includes new arid
int ere st il19 flavours and fragrances 10' the
food mc ustrv.

f l av o u rs and f ra g ra n<;e s
A j oint p'oJect b€tween FAB1, CSI R
Bio/Chemtek and an industrial partner il1
the fl avour arid Iragrarlce indust ry was
submitted and awa rded by the BioPAD
BRIC in ~<!rch 2003 , The proj ect inclu des
th e commerctausetton of t he producnon of
blue c-reese flav our com pounds . a peach
flavou r, and t wo other flavours .
Product-o n s based 011 t he ut ilisat ion or
fung i from FABI and CSIR tungal cu l tClr~

collect ions The ulti mat e goal is to
est ebuso a venture busil1" ss that is based
011 using terment at ion processes in the
product io l1 of etc -nevcors.

During a period of four mo nths sin ce th e
sign il1g of the agree ment betw een FAS!
and CSIR Bic/Chemtek, 350
optuos romato.d fun gi we re scree-tee for
t heir a:J ili ty t o produce aromatic
compou",j , Of t hese, apprOXimat ely 16%
were found t o prod uce desirable flavours
and "'ere earmarked f or fu rther
investigatiol1.



Fung i in t hatched ro o f s
The role tnee fung i play In th e
oerenc renon of thatche d roofs er- e their
coe tn bunon t o h"tl lth nsks if" Sc,,: tl Af.-i<.:.il
have I /I~ely been neglected. Tr i!td1 ed
roo fs are eesu- eeceuv i"" porttlnt ,
eS;:leci/llly in the toun s: I nd ~ s:'Y, but
-ee.e te r-ance costs, rosc-e-ce e-tc poss ible
he/ll t h ri si<s for mnab.tants ",;;<e th"m
very cost ly. A project ",'as la"ncnell in
ccueee-anco ....ith th e Pretona Te<:hnikon
to study th e role of fungi m the Qual;ty and
health of that ched roofs . This is part of en
on going prOject and covers 38 case
stucres in 12 weat her zones in South
Africa . The study has Included th e
determi nati on of the level of fungal
irlfes! /l t lon in th il tched roofs a'ld compares
these WIt!'1 th e fungal /lerOSOIS ros.d e li nd
outsroe tne dwellings.

fun,...' ,..rowt~ on t~" I"sld. o f . tha tch " d rool
in Du ' ba n

Results have show n that u-et eeee roofs In
So",tn Afnca are mreseee ',..'th plant
pa:hogenic fungi and ooocrtunrstrr
saprophy t es. I n most of t he case stu d'es,
er-ve-cnrneot at ccncmons see " to
cont r ibute sigl1lfiCollntly t o the prevalence
01 fu ngI tns.ee th e d....elhngs.
O<1dosponum dadosponoices, A,ternaria
a 'te"7'1il(il , Pnoma !roI'ghin iJ, fe/caccum
fI'9rom "nd venous Pc n,cJ/fiu rr soeoes
seem t o be p..-edomi r\,!l 'lt in rnc s; of the
'ungal iJer050ls. Asverg,llus vers.'cOI(K
see.....s to occu r rather ,n the
eflvironment ,,1 aerosols In "'".,u,...,,, I,,ngll
and not In the rest of the co\mtry. Somilar
fung i ....ere isolate<:! fr om ~he m "tch,
altho",gh Eurotlum species occurred in
S I~n ,flCant numbers in the thatch in certal rl
cases ,

40

fu n g~ 1 uN>sel s ampl.,. she.. in,.. "'&'nly
CI" dcsporium s pec ie s

It W/IS ,,150 ShOWrl that the Kru ger Nancr-a r
Park ano t he coast al a-eas of
K....aZu lu/N a:ill and tne Easte rn cece
Province are high· nsk areas for fun",al tllO·
ae-cscrs a-e ~amage to thatched roofs.
[n -r-e - w cases, th e su~", ra ' "I~

e rlvi ron""'e~ t ccntn be te s sig."f,C<l1t ly to
tne le vers 0/ fungal loads ons·d.:o t-ie
d....ellings. t-Iowelfer, there were cases
....he re ~'le • <e'y so...rce cl fung i COl. d ae
associated "'" m e deor/ld/lt lor c· r-e
th atch .

Myco toll ;g eni c fu ngi
I n M/lrcn 2003, a prcject was il ·...e-cce rc
FABI, CSIR Bio!Chemtek and t he A~C oy
the M/I,ze Tro st The project covers tne
evaluat ion of the most dom lna 'lt mai ze
culuvers '" SOuth Afr ica to WIthst and
Infestat ion of mvcotoxtquntc fungi. Tne
project aims to Ident ify molecu lar ma-ce-s
closely linked t o genes n<sPOrls,ble tor
res.sraece to scecrncanv mycotoxige nlC
fung ' e-tc :0 lay a pl/ll f orm for develop,ng
res.stern CU':...ilrs in future .

A w!(le vanety of fUrlgl ere essocetec " ,th
the staple t oco of SOuth AfriColl such /IS
maue. Trese include both eete a"d
storage t-",rg ' of '"hith some are kno·" n
prod uce'S of mycotoxlns, Im plicat ec or trot
ce ose of van euS r nsorcers and cancers ,n
h",mans and domestic emmets. The best
known a""lc stud Ied myco toxin in So",th
Al nColln roarze '5 fUmonlSIn B,. It 's
essecetec WIth oesophagea l cance r in
hum /lns ana th e cau se 0/
teocc eocecbercrneracre (LEM} in hors es,
m ules /Ina dcnkeys , It is also respons ible
for liver dama ge In rats and lung disorders



D iag no st i c mycolog y
In Apri l 2002, a mycological dIagnostic
clinic was lrutra t ed at FA6 ! t ha t addressed
the mycological needs of t he food and
f eed ind ust ries in South Af r ica The
serv ices provided by the cli nic mai nly
include th e ident if icat ion of fu ngi to
species level, ri sk assessment s, fung al
enumera t ion, f ungal aerosols.
eovtronmentar impact st ud ies, and vari ous
others . More than 150 samples were
handle d tly the clinic in t he f irst 12 months
of its exis ten ce. Sam ples were ece.vec
from t ne food, feed . m illi ng, Ind ust r ia l
processes and agricult ural toou err.es in
South AfriCa and neighbouring countries,

I t was ' oun d tha t , dur ing a stu dy for the
Departme nt of Heal t h in 2000, mycotox ins
such as attatovtn 6, and aflatoxin M,
beauvericin, cit reov ir idin, deo"y nivalef\ol .
dip lodiatox in , di plosporl n, f um oniSIf\S,
f usaprol ife rin, fu sarin C, fusare flon X,
mon ihform in, secator uc acid D, t r icho tMc,n
and zearatenc nc were posit ively
assoc iat ed with fung i isolated f rom maize
In South Africa. Th is informat ion,
however, only includes repo rts and
manuscn pts ;Jubhshed in the sc ient if ic and
pub lic domains. Many fungi ace
assoc iated .... ith ma ize, especially af~e r t he
mil ling process. However, not mu ch .s
publ ished on the presence of f ungi dur ing
the stor~ge or mil ling processes of maize.
There is also litt le info rma t ion on tne
levels of fun gi in t he products oesnneo tor
hum an ..nd animal consum ption . Future
wo rk .... ill be based on addressing t !1 se
Quest ions.

•

in swine. s senoceroctte mayd is is also one
of the mo re pro m inent fung i In South
Af r ican maize. However, in t his case, th e
mycot ox in is unknown alt hough the fungus
is assoceted with otcronosrs in catt le and
sheep. as well as deh ydrat ion . growth
Inhibit ion and mortal,ty in poul try , The
pre sence of t hese fu ngi IS mostl y
associated wit h t he maize kernels due to
hig h hu m idity and moistu re dur ing
harvest ing and storage. Field fung i are
m etabolically inact iv e at wat er activities
lower than 0 85 ( mo isture come-it low er
th ,ln 20%) while sto ra~ e f ungi th r ivp.
between 0.65 and 0.8 (moist ure cont ents
betw een 13% and 19% ).

,
Maize kernels infected w it~ Sfenoca rpell~

m aydis

Field fu ngi such as Fusarium , Alternar ia,
and S/enocarpclla spp. are regulil r ly
essocte t ec with South African malZ!~

kem els and Can c~us" , besides the
pro ducti on of rnvc ot oxms, physica l
dam aqe t hat can influenc e the qua lit y and
mill ing properti es. Storage fung i such as
Euroti um , Aspergillus and Penicill ium
speeles also cont ri bute to this and due to
the co lou r of t hp. ;r spores can cause milled
prod ucts t o be aesthetically unaccept able.
The presence of t hese fungi also results in
other problems such as off flavours and

odours,
kernels
products ,

lack

'"'
of germ inat ion ,
shortened shelf

mouldy
life of



Citrus rootstock resistance

Research leader:

Research team : Or ze-e ApOSIOli<les (Dept of B'OC"e-m'strv l
Or Th ierry R~n ler

Objectives of the research programme:

Ident,fy rootstocks wIth resistance/tolerance to th e ma'" funga l root pathogens Of
ere-us
Develop techniques for rap.o screening of rootstocks for resistance
ElucJdal ion 01 the mechanisms invo lved in roo ts tock resistance

High lights of research 2002/2003:

1
I

PnyrOOf!tnora SpeC I~ c"\.ose seve re
d seases Of citrus worldw ide. Tolerance of
CJ \'<,)S root st ocks to Pfly(op/ltnora has t:een
amp y demonstrated ane: : offe"s an
e xceueot means of reduCIng losses (hit' to
Phy fop hrnora root aee collar rot .
nes.seaoce responses e-e l..swa lly
cl'l/l"'cte m ed by th e e arly a(tv,.;" I"ton of
secondary phenol iC com po",n's that
et'ect ively isolates the path o"e1 at ee
POI"t of i" fect lDn. The production of
ar-e ~ung at phenolic compounds has ceen
demonst rated in citrus fru its. pee.s. lea..es
eee <n citrus roots.

The fungiciCle fosety l-alum<n lum
(alum <n ium t ris- Eo -eth yl phosp" o" ale]) Is
kno,... n t o be effecti..e tor control of some
dise ases caused by the Pero,",osDorales,
Fosety l-AI exh'bit s a complex mode of
action acting both direct ly en the
pat~oge" and ind,rectly by i nd ~ cll1g host
defence responses. Despite n...merous
stud'es 011 th e fungicide tne exact -noce of
arnon 0' fosetyl -AI is not fully c-rc e-st cce .

Tl'1e levers of total SOluble pht!'nol ics were
determined in citrus rocts t occs to lerant
Me susceptlble 10 Pfl r taphrhora
r"coti"rIiu~ follow""g onoculatio" Vi: h the
pathoge n. rne effect o' fose~-A1

treatme nt on total phenohc ccncentranons
rn the lIarious rootstocks as also studied .
p.,e"ollc con centrations ere '''9I'er in the
roots Of Ptlyl op lllhor" -tolerant sWi"gle,
mecrcpnvtta, t rover and sour orange
rootstocks 21 day s after Inoculati o",

whereas on ly rnmcr me-eases occur-eo m
suscectrbre rough lemon and lIo'kamer
lemon root sto<;ks The hiQhest :l 1'.e10ilc
cc ncem-aaens were recorded after 2 1
days In trover, renderi ng a l'T'ilxm"wm of
58.2 m'l ga tc a:,d equrveren ts/qrarn dl')
root matena l, '" tomparison t o 48 .1 mg : ..
in ro\;gl- lemon. Total pt-e-cue
concel" t r.m :rs to.....elated posit ively rtt-
tolera nce to P. mcot,afl ae. Treatme"t t~

the svs te-n-c f w" gld de fosetyl -Al rc rtt-e
eievatec p-eocnc levels "\ th e roots. Fet al
phenol,c concentrencas were two to mree
nmes ..reate- In inoculated rco tstcccs
treated "11th fosc tyl -Al than in
un inoculate c , unt rea te d root stocks ,

aesuns of the prese nt study prOVide
strong evid ence thal the Increase In
pheno lic ccnceot ranons ln cit'us roo~

plays a key role in resrstence of Citrus
a'la,n5l e. r'llcoti anae: roo t rot. The ELISA
plate Fon,,-Ciocalt eu method used in tl' ,s
study nas cote r-uer as a hlg" tnrO\;9 t"p..t
method for scree " ing c,tl'\.lS roots t ocks for
resrste nce . CO r'lc' dmg .... ,t h It'> i'Oil,";y to
pro tect rcc-st eces against P. rocot, il,~il e.

fOsety l- Ai reoeeeee total solub~ »ee-ieuc
cceceer-eacns even further fotlow'''11
mocuia t.cn ·... ,tl> the ~thoge" , Th'S
prov,des ev 'dence m at .,.Ievat.or'l of
phenolic levels is Involved ,0 t " e
mecnenrsra o' aet,on of fosetyl -Al in the
control of P.~ ytophthor" rcot rot, tne -e-c-e
supporting an ind ,rect ant ifunga l mode of
act ion .

1
I



Citrus and subtropical fruit
research

Research leader :

Rese arch team :

Prof Lise Korste n

Dr Gina Swart
D ' Thi e rry Reg n;e r
D,- Petra La bu schag ne

I
\

Objectives o f t he r esearch programme:

Citrus
Determine differences betw een virwl" n! ilnd av iru ler.t G. cit r icarpa iso lat es ilnd prove
non-mtecttve sta t us of brec-, spot lesions on frui t pa C1: lCu larly for export coostqn mem s
Ep,dem lol ogy of Citrus block spot to respond to t he ElJro pean Un;on 's comments on tne
Risk Assessment seuov
To d~v" l op I n effective , en v iro nmen tally f rie ndly c.seese con t rol opti on for Guignardii!
citricarpa, the causa l ao;ent of cit ru s b lack spot
To develop em effen ", ,, po s: -h ~ rv e st disease control s: rate gy using ant agonist s in a
biological cont ro l progra mme and ident ify and develop new, innovative biological
cont rol st rateg ies

• To dev elop an effect ive Alternaria dise ase cont ro l strategy using bees t o disseminate
natural antagonists f or control of oavet-end rot

Ma ng o
• Develop new innovat ive disease cont ro l strateg 'es , such as t he use of plast !c caps

impregnat" d w,th ccpper based f ungici des or btoccnt ror aqen ts, to control fru it di sease
Epidemiolog ical st udi es On soft bro wn rot.

Avoc ado
Bio logical control of avocado fru it di seases usin g be es to d issem inat e antagonist s to
flow ers to control stem end rot
Develo pment of a brolcqtcal control pred ict ive fore castmg program

H ighlights o f r esearc h 200 2 / 2003:

i
i,

South Afri ca bas 47 422 na under citrus
culti vat ion, of w hich Mpumalanga an d
LJmpopo pro vince are t he most Import ant
production area s (1 4 138 and 11 997 ha l .
The South Afr ican ci t rus ind ust ry h<ls more
man 20 m illion t rees, w~ i c ~ produce more
th an 930 000 t ons of fru it a 'lnu ally, w ith
more t ha n 40 mi ll ion cartons being
expo rted to m ore th an 60 countries
aro und t he wo r ld , The in dust ry IS
ex pected to export more t ha n 50 m illion
cartons of cit rus worth R2 .5 Dillion in t he
year 2003. The South Afric an citrus
in dustry is regar ded as one of t he largest
agricu ltural indust r ies in the count ry an d
ptavs a sign if icant ro le In t he national

4.1

econ omy be ing worth R1. 7 Dill ion
annua lly, S~vera l post -h<l rvest crs eeses
such as green and blue mold contribute
Slgn ifiCi! ntl\, t o post -harv est losses , but
cit rus black spot is on e of t he most
im port an t pathogens affect ing t he ctrus
indust C)'.

Mangoes and ev cceooes are eco nomically
im port ant crops cumvat ed in Sou t h Africa
for both loca l ~onsu mpti o n , processing and
expo rt. These Sou th Afri can todusrnes
have developed expert ise over t he years
that ena bled t he industry to successfu lly
export th e bulk of it s fruit mamly to
Europe , Due t o st r ingent qU<llity
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assurance sta ndards , fll.l it s w ith any
ble"." shes are rejecte d f c r expo'1. Control
01 pre- harvest fruit diseases Is t hus
im portant in ensur ing high qu ality fruit for
export . One of t he mos t Im portant mango
pre-ha rvest dtseeses '5 bacter ial black
spot (BBS) caused by xonmomons e
camp estr is pv mangiferae ind!l::ae In
ge,eral, it IS ext reme ly dl ffl ~u lt t o centro!
bact eri al plan t diseases and ~u rr"nt

c recnces locus on t imely coppe r- sprays.
However, new more effective di sease
cor-tro t opt ions are required to ensure
~on Sl stent high levels of qua lit y rrurt. For
avocado, C"rcospora spot caused by
PscudDcc r<;ospora p urpureiJ 15 a m aj or
pre -harvest o.scasc . which can be
controlled wit h ti mely cc pc er Dr Bacillus
sr.Jbt ill5 (Avogreen ) spra ys. The
corn mercret btocont rol age nt Avoqreen
~eveloped on our labor" t or iES, .s cu rre'lt ly
used as a subst it ut" for copper sprays l or
pi'lrt lcu lar o rgan i ~ fiJrm on g or Int Egrat ed
with red uced copper sprays on
conventi onal farming . Post -harv est losses
on the export ma rket have been
signil icant for both av ocado er-e man go
and hav e re sul t ed in infer ior qt<ality frui t
and redu ced profits. The mo st Important
post -harvest dIseases 01 fT'a'lgo are
anthracn ose caused by COII..ro tr i r::hum
qtoeosoorioices, and soft bro...n rut (SBR)
and stem -end rot (SER) both cau sed by
Botry csphaer ia sop. With the shift in
int ernat ional trade in t enr.s of food safet y
st andard s, m ore stnn c er-t q.Jali ty and
safe<;y of I ruit are ex pected fo r export .
Ne'-" inn ovat ive alter native di sease cont rol
st ri'ltegles are thus Curren: ly evaluat ed
and dev eloped for th" South Afn can
m ango Indust ry

The ma st sign if icant highligh:5 for 2002
and 200 3 include the successful use of
brocont rol agen t s t o control bacterial black
seer in mangoes, particular ly the use of
t he innovat iv e plast ic ca p with woolly
inn er li nings, which give a slow release
effe ct of both biocom rol agents and
cop per fu n g i~ id e s . In addit ion, other
ap plicat ion methods ind uding the use of
bees to dlss" min" te btocc nt ror agent s t o
llower5 to contro l ste m end otseases in
I ruit , hav e shawn great promi se, both for
Cit rus and avocado , Biocont ro l agent s and
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certem plant ext racts have also 5how n
promise in controlling citrus black spot aM
post -ha rvest crseeses ,

Severa l breakthrou ghs have been m ade ,n
te rm s cf elu cidat ion of citrus black spot
epi dem iology and t axonom y, which could
prov ide entreat information for th e EU
response irl t ne r isk m iti gat ion argument s,
t hereby pro t ect ing severa l sensit ive export
market s for t he SOut h AfClcan err-us
indust ry, The se ind ude the developme nt
of PCR ~ rime rs to det c ~t and distmgu!sh
bet ween the pat llOgenic (GuigniJrd i iJ
clt,karp a ) and non-pa t hOgenic
(G uigna rdia m~"g ifE'r~e ) species, This is of
great imocrtance f or t he cures mdustrv,
bam in te -ms of expo rt and peevent ion of
inadvert ent d is.:.ase spr" ad t hrough
infect ed nursery tre e~ .

Deter m in e d ifferences
v iru l en t a nd a viru lent
d tricarpa isolates and
infe cti ve sta t us of b lack
o n fru it p articu larlV
co n s ig n m e nt s
It IS cf quJr" nt on c Import" nce to
disti nguish between the cit ruS bl,,<;k spot
cetnoceo, Gd gna rdid cd r icarpa and th '.
om morese- t endophyte, G, m~ngifc,ae, if
SOuth Afnca exporters wish to ret ain th e"
com pet 't lve edge in the European and
a<;~eS5 t.~ e Unit ed States of Am erica,
ma rket s. sceoes-soecnc primers ...ere
designed that ar" able t o dete ct and
dist inguish bet w.:.en these tw o species,
sin ce G, rr:an gife ra" is not a sani t ary and
pnvtose nu erv r isk , Applicat ion of the
pr imer set Citric 1 and ca mel 2 in
ccoju ncnco with the ITS 4 prim er y,eided
PCR am plicons of ap pro x imate ly 580 bp
and 43 0 be l or G. amcecpo and G.
m"ngJfera e respect ively, Result s obta ined
wit h t hese pri mers are in accordance with
sequence data and repeat ed tests ve-tnec
accu racy, A BLAST search revealed rIO
ma t ches ather t han G. citrlr::arpa and G.
mangiferae , and no posit ive PCR results
were obta ined with Co licto tn C/IIJ.'T]
g!oeosporio ide5 , t he most com mon
cor-te rnme nt in biack spot lesions , We M e

t herefore able t o dist inguish G. cit ri carpa



and G. mangife rae uneqUlVocall y usmq a
pe R· based t echn ique, there by shortening
the t ime need ed to test fruit for G,
canceroe in export consignments .

With the development of th ,s techn ique,
,...e ~ re now able t o accurately and quickl y
ident ify Guign iJrdia species fr om both fruit
lesions and I" av" s , This has enorm ous
impli cat ions fo r the cit rus industry. The
f ,rs: applicat ion of th,s tes t IS t !'lat rej ect ed
or suspect f ruit m ay be test ed from as
litt le as a single lesion, irrespect ive of
what type of sympto m . This implies that
growers may t est their fruit befo re
cons ignment s ar" p<lcked for export if t hey
nave any doubts ab out their CBS st atus ,
or if fruit have been rej ect ed et t he
p" r " house or harbour with con~rmat io n s

Obtained w't hin eight hours , A second
important app licati on is the use of the
primers for epide mio logicil l stuc.e s and
confirm ation of the CBS status of
product ion areas. Thi s is du e t o the
cp trrn.s atton of the te st sa tha t G(lIgnardia
s~ec ie s m ay be detected in any type of
plant m at eri al, including degraded leaf
litter. To date, nu "sery material susp ected
of being infect ed wi th ces has not yet
been te st ed uSing this te chnique , Since
this material wou ld most probably be
asym pt omatic a proto col IS now being
developed/adapt ed for this purpose.
Furthermore, the ident it y of ascos;>ores
counte d in spore t raps should also be
~onf,rmed, since current orecrcncn model s
are based on their presence . Test ing of
t rapped i1scospores should also be
optrrnised , alt hough th e remover fro m the
score t rap represent s a challenge It is
clear that m ere are several applicatio ns
for this t est and they should all be
ccum.sec in order t o prov ide a max im um
benefit fu r the crtrus industry.

I nvest i gate epidem iology of citrus
black spo t i1nd expl o re other co nt ro l
meil~ures

Ascospores are cons ide red the most
eff,cient me ans of dissem inat ion of CBS In
areas when'! t he dise<lse is esta blish ed . I t
has been repo rted that t he spread of CBS
th rou gh con id ia could be as importil nt as
the role of ascospores in esta blishmg the
disease. As age-rela ted res.ster ce in plil nt
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hosts to fungal pat hogens is a comm only
recognised phenomenon , the influence of
Valencia leaf age and suscept ibili t y to
conidi a infecti on was invl'st igat ed , Conidi a
harves ted fra m cultu res and prepared as
spore suspensions were used t o Infect th e
reeves at ac -oe v in tervals, The p~thogen

could be re -rsorared from the reeves
consistentl y up to four mo nths in the
preliminary ma l and t o date the second
and current ly ongoing t rial shows that th e
spores could be re· isolated from s'x 
montn-otc reeves. The cultures »ere
identified by the peR t echn ique , Tne
amount Of soluble phenol and sugars do
'lot differ from th e control and
phyto alex ins were not det ect ed,

To date, th e effe ct of lear age On mfect lon
by the brace spot pathoqen has rlOt been
ev ident . From the t wo experiment s, It
seems as ,r th e physiological and chem ical
barr ier found In older leaves is not
sufficient ly deve lop ed in up to six- month
old leaves. This experiment will ccnnnue
fo r t hree me re months after which a fmal
conclusion will be made in te rms of rear
age and susceptibi lity. If t he pat hogen 's
sti ll recovered f rom the leaves at the end
of this experiment , it will t hen
demonst rat e that age does not play a role
in prot ecting the leaf fr om infection and
that spores could surv ive on the surface of
the leaf fo r a lo nger t ime th ~ n previously
suggeste d. As reeves can remain on t he
t re" s for up to three years, a fol low -up
experiment needs to be conduct ed Over a
per iod of u ~ to three years,

Det erminat ion of opti mal env ironment al
cond iti ons for th e germinat ion of black spot
conidia is th e fi rst step in underst anding
disease development and im provin g
st rateg ies for disease man agement . ThiS
informat ion is also critica l for development
of accurate disease forecast ing mOdels.
Since asccspores remain the maj or source
of inoculum, they are often used to t e.st the
effect of ortte rent paramet ers on the
fungus. The aim of this stUdy was to
inv est igate. the infl uence of temp eratu re , pH
and light on the germ inat ion of Phyllosricta
cnrceros. Most germ tubes (GT) and
appressone (AP) developed at mild
temp eratures between 20°C Jn d 25 °C and



Io" e' pH vajues. It ""S ecse-vee tt>",t at
10°C, ",rid 20"<: ""0£ a p ,, '~sona ", en:'
sess e ""tll short ge.-mirlat lOtl tubes. At
"lig ll e, temperatures. they .....as arrecnee to
lon; e- ;ermmation tubes.

o.ee-e-ces In germlnati Orl rates were
eese-v ee Irl tnc experime ntS mdi cati rlg
that light , ambient tem perature (25°C)
and lower pH values (pH 4,5) enhanced
the development of GT and AP. No
qe-rnin ano n was observed at 4°C wil lie
very IOrl9 GT "'rid a few AP developed at
37°C compared to tn ar ccse-vee at 20°'
At 10°C anc 20°C ttle AP te.,Ced to be
SMsile and at 25°C ,t "as attacrled to a
long!''" germ tube. Germinat lO'l "as lo ... er
., C sti lled ....ete r and lea' eve-act,
ee-oce-ee to 2% o"," ge Juice. After four
days. ....nen using ttle or"rllle )ul ce. tne
perce.,t age 01 GT and AP .... as "' 15.83%
e- tc 52.37% respettive ly. At 2% dilution
0' th e stock solution, tne presence of
severll l minerals such as calcium,
mag nes ium, or ascorbic eee w.tecue any
inhibit ing com pounds (p henolic
com pounds) could provide a goo d nu tri ent
supply to th e spores.

The In V'VO t OXICIty ef commerci al
foe""" ~ l il t'OrlS of preventive and systemic
products to pathogens 's not a.1...-evs ...ell -
kr O n. It ..as pcsteratec that c,trus tllack
soot as more sever e irl ru l~vac:s ...t-e-e low
e~el s of antifunga l CO,""pourlds like

l "T' o ~ e "e and eneos 0,1 wen:' 'ou ~~ Irl the
rl~d t.ssce. All cbermcars arid netu rat
ereecc s tes ted inhibited funga l geemlnal,on
at comm erciall y recommended
concentratIons. The minimu m concentrat ion
req" ired vaned accordlrlg to the produ ct ,
Sceparane and scopo letin, phyta<l lexins
produced in fn.J it with blaCk spot symptoms
strongly Irlh, b,ted the germ inat ion of the
pat'logen.

aer-rcvat or im,."ol:ihsaton of
Ol/e- ",nteri rlg Inoculum 01 Gu'gnard' iJ
c't ,'7ca.-pa was irlvest ig" t ed ;rI t ....·o a':lJacent
30· , ea, -0Id v eieec.e on Rougn U!mon
ercee -es near Burgersfort . cee 1.36 ha irl
size and the other 1.0 3 na. I rl DOth
orcM rds. all leaves on the orchard floor
....ere manuall y removed and burned . Four
blo cks of 16 trees each were demarcated

Irl t ne 1.36 ha orc hard and tIl ree erccrs n
the 1.03 :1a orcnard. The surfact under
tile trees in tee blOCkS in the 1,36 ee
orchard e as 'llu lct'ed "",th a reve- Of .... t-eat
stra .. , wne-ees leaves weee a"alr
removed from the 1.03 hil ord'1ard and the
urlmulchec a,ea in the 1.36 hi! cret-e-c.
Qrclla ,ds were spraved .... ith fUrlglCl':les
except fo r t -re trees In the oernercetec
blocks, No ",scoSPO"~S of G. Clfn carpa
could be trapped With a Quest spore t'ap
Irl the 1.03 hi! or-ch"rd d'Hin; o eeereee
2001 and Jarlu arv 2002. Eva luatlorl 01 the
crcnercs IrI:!lCated a CBS rnooetxe or
2.3% in tile mulched blocks arid 13 2%,
almost six t r- es hIgher, irl t he unm ulchea
bloc ks. v e- e of the Infected frUit '" tre
mu lched :I loc~s nad more tnao fi ve CBS
IeSI011S. 26~ witn 6 - 50 lesion s. and 9~

.... ,t., eXl er s've .nrecucn Irl l1le urlmu'Cf'e<I
blOCKS. V"t~alty riO CBS w"'s eVldtnt on
chemically sprayed frUIt.

Tile ceccrrcc se-cn of infected Clt'uS leal
utter was also evaluated on a small scale
in the g,.eennouse. Mature infected leaves
were picked Orl three d,flerent OCCaSLOrlS
arid placed ,n plastic con tainer'S m contact
witll organic material. 'rreat -nent s
IrlcluOed: ( 1) dIfferent organic m are., al:
stert tsec sarod as cor-trot , ole man;o
com post, ne .... m ango cnmpcst , c :rus
compost, cr-us compost mixed "" t1'l ee-e .
chic~ e", ean e a.,d sheep manure ; (2)
creceme- r of le a~s: on top 01 matenal
and unCe"",,,,,t h material; (3) wate " rI!] : riO
..ater a"l':l watertnq !'Nice'" week . Leaves
were evalualed ",~kly for t ....O mcntns.
The amounl and frequency of walero ng
had the greate st effect on rate of
decomposition, followed by durat;Orl of
leaf wetness and a' ea of contact between
the reeves and organoc rnatertat. There
...as also a OQsitive correl" ti on eetweee
the rever of m,crobial act ,vity Of the
O'9ani( co"T'pourld arid decompos't lon "':1'
of tne reeves. TIle expenment ..tu be
receetea il r'td d ftererl t Of9i'nlC matena
..111 be mctuced.



Development of a n effe cti ve,
environment ally f riend l y d isease
contro l option f o r Guignardia
cit r icarpa, the c ausal agent of citrus
black spot

Garlic (A lli um sa l i vum ) clo ve and
Coprosma reoens ext ract s were eva lua ted
for the ir biologica l act.v.r v agai nst
Peni cillium digl tatum. P, italh~iJm, and
Guignard ia citr icarpiJ bot h In vitro and on
art,ficiall v irlOculat ed ( in t he case of P,
d.'gi ta tu m and P. iCalicum ) and na tura lly
in fect ed ( in respect of G , cit ncarpa)
Valenc ia oranges ste reo at So:o l'C and
9 0 °,;' _95% rf'la t iv p hum ld,t y ( RH) for four
weeks Garl iC was evatuate o atone or in a
mixt ure with vegetab le cooking 011 (0 1%
vlv ). Both gar lic and Copro smd exh ibit ed
varying deg rees of anti f ungal dctiv ity
a g ~ inst all pathoge ns. ilnd all
CJn~ en l rat10n 5 of extracts were
signif,cant ly effect ive when co-neared wit h
t he cont rol in c h e ~k i ng disease incidence,
but were not ~ s effect ive as t he
com merc ial f ungie,de, wn,cr, gave
com plet e co nt rol of bo th P. a,gitawm and
P. ,ta /lw m . Mix ing garlic ext rac:s w it h oil
remark<lbly im proved its act ivit y, As a
resu lt, the treat m ent compr.sin q gar lic
ext ract s (1 000 ppm ) m ixed with oil was
as effect ive ( 100% coot -er) as t he
Iur-qlcio e t reatm ent in t he cont rol of bot h
P. dig,tatum and P. i!a licu m . Coprosma
-ecens extrac t on it s Own was not as
effect ive and the percentage contro l
achieved varied between 67 % and 81% .
1n v,rro studies indicat e that th e mode of
action of extract s is inhibit ion of spore
germinat ion and germ -tube devel opment.

Develop m e nt of an effective post 
ha rvest disease control strategy using
antagon ists in a biologic<ll control
programme an d i de nti f y <I " d develop
ne w, innovativ e biological co"trol
stra tegies
Three Baci/Jus subtilis isolat es (Fl, L2 and
l 2- 5) were eva luated along With other
commercial t noccn t rot pro d ucts BaCillus
subtilis (Avogreen powder and Avogreen
liquid). and Candida saitoa na ( Biocure and
e.ccoet ) for t heir antifungai act ivity
a g ~ on s t Penicill ium dig,ta tu m, t he cause of
c,t rus green mo ld . under sim ulated export

condmcns in 2GGO, 2 0 01 and 2G02 , The
B subt ili s isolates were <,va luated eit her
alone or In combination with sod,um
brcarbonare ( 5 8 ) at 1% (w/V). The
eff icacy 0 ' treatment was negat ive ly
aff ectEd by t ,me of treatment eccncat.o o.
Treatments were gen erall y more etrecuve
when aocnec et t he beg inmng of the
season t t-en wh en used lat er in t he sea, on
when t-uns t- eve st arted 'ageing', Neith er
t he B. S(1bt ilis isolates on th eir o.... n. no r
t he formul<l ted product s were as ef fective
as th e com mercial fungicide t reat rnerc,
wh ich gave com plete control of tt-e
di sease throu ghout th" season .
Co mbini ng B. subtilis isolates wit h 5B
resulted in a remarkabl e improvem ent in
t h<, b loc e n~ro l act ivities of <I II isolat es.
I solate FI com bin ed with 56 was as
effective as tne fungic ide t reat ment In
some rnstan ces

O,~~g es he~v i ly i~ r.,.ted with P. d igita tu m
(I @tt) a ~d 'h~ <Onl ,gl (right )

Develo p ment of a n effective
Alte r na r ia d isea se control strategy
using bees to d isse minate natural
an t ag o n ists for con t ro l of "avel-end,.,
The commercial Bac,lIus sUbt iJis,
prev iously scree ned soccessronv in vitro
for anta qo nisrn aga in st Alternaria
altern at<J . .... as oust ed o n cit rus fl""ers at
th e conce-uranon of 10 ' colony fa rm ing
unit , (d u) per ml w it h a paint brush , This
pow der tormoreccn was also place d in
pollen ",sert s In t he ent rance of a oeemve
to test t he ab,lity of foraging bees (Apis
melMcra ) te disse m inate this ant agonist to
cit ru s f lo....e-s for control of Alte rna r i" rot
of cit rus. "'lean recovery of esonos
sub t i/is commercial pow der spraye d on



nowers "as 10' d u per sta rr- en. Based on
elect ron nucrosccpv, :~is 0'9an,sm
"" ult,ohed pt11fe renti ally on :re sty lar end
ot t-ie nower. Bees wnE-' y '1~ f.om the
tnve eccurrec 10 ' o u aer bee of
co-nmercrat BiJd llus Si,JCt,/s powder.
When observed unde. r-e scann ong
e eetron -o.ocsccce. the PO....der ..as
005erved on the legs ar- c tt>O""~ o~ the
bees. The me an ocporaucn o! B41:illus
s4.or,lis reco~e.-ed from ecwe-s ~ tS ted Oy
the bees was 10 ' cfu ~e' sta-r-e -r . Trees
that were vrsnee ...ere m ain :" " ed on en
eocioscre. Electron mi,ros<::>~y stuc.es
sho",ed that the or9""is.." "ttaCtled on the
Styl"r end of the flowers. Tro ,s study
ShO",ed tMt fba llus sulJWis COlon,sed
, .trus no ....ees effectively a-id that bees cen
be ertroent vectors of t r'llS a., tagon'st for
control Or Altemaria altemat".

Mango

Dise ase cont ro l stra teg y i e ptasuc
ca ps im p regnated w ith co pper, based
fung icides Or bioco nt rol agents
In SOuth Africa, man goes M e an im portant
sub·tropical export com mod.t y. t~ost o!
these ere e ~ported by sea and long
shipment times are condUCIve to the
format ion of post-narves r ctseeses li ke
arcnrecncse, stem-end rot a"d soft brewn
rot. These post-harv est diseases resu lt In
s,gn,flcant f,nanc'al losses due t o re,ect ,on
on expert ma rk ets. LJI'1, te:! CO"'t-01 ee s
~ee 'l ecmevcd by tt-e use 0' e~ 'Stmg

"''19'C'd~. However. carnoce-r res.staoce
ees tleen reported to ce-re -, "' ''gicides.
,)rd ma 'ly are roo longer euewee on fn.." t
dest"ed for e~port j~e :0 re", EU
nest-oce regulations . ;>-e -ne-vest
apphca ti on of btocontro l a; er ts (8<lollus
/i01e"dormls) on tnetr o....n or in~egra ted

·... ,th copper fung'c'des ~_e 'e eva tceted as
a te-eenve strat egy t o cent-e r ma ngo fnnt
c.seeses. The use of crest« woolly caps
Impregnated w,th the moccr-tror agents or
copper fungicid"" we-e eva luated .u
eue-een-e rnctnoc of eocncanen to
erevree sust ain ed disease control
ttvou..hout th e rai ny season cv «teens of
a slow rele ase effect . The woo lly cresuc
c~ps pro vided more effective sun
crctecncn to tn nt th an commerci,,1 plast ic
caps. Altho ug h the ant agonist coul d

effe eti ~e l y attaCh, colonize ana surv ive on
the plastic caos rt could not prov.ce more
effect ,ve co'lt'ol Of m"ngo fru,t a seeses
compil -ej :0 t-ie tie la spr"y applteatiOf"s.

The a .., 0' t oe current study was to
e~"luate re'... ana "softer' creOT1 ,cals ' c r
the cor:ro l of fru.t mseeses. Tri aiS were
oerlo--ned under serm-cem-ne-c.ar
ccoc« c-is. t-e ... a ,smfeetanls were testea
In cec-eccses, where they rep acec
e~ lst ln!; o.s -recteres or """ sh mf1:j'a or
were ..seC ., co-noroanon -...',t" che-rHca' s
or bioco,-,:roI agents. Fru't rrom u-e t~a s
were s:o'"ed ,n eeeeuces sunuta t ng local
and e~poc":. ma r~ et cone.nons. Pre ltl'1 .,al')<
results sr-oe ed tfI"t a como nat-er- 0 '
proc" loraz w,t" strooulirms added t ;) "a.
provided the h,ghest levers or control , The
use o· a smtectenrs on its own di d not
produce sig nifi cil nt results . but toe cse of
Pre sin '..,ith procnleruz was re lat,vely
effe ctive when com par ed to the
com rr.e-oa t cont-ot. Further stu(l'es wil l
be conduc t ed t o un derstand the mode of
act ion ano optim ise the use of mese new
che mICals

Several al s ~ a se management strategies
nave beEn app lied both pre - and DOS:
ha"'<oH ly in c-oer to contrcr mango fru :
d; ~eil ses To date, chemica l prOducts ee-e
preville:! sor-re control of these c.seases
However, i1'cw,ng concern over fooc
safety -ss ves . build-up of pat'1oger
res,st ~T"Ce a-rd the tug h cos: of
commer(:;alil "9 new chemICals r>a ,·e
res... l:e ~ ,,~ nove towards safe r. more
envtrcn-r-e-uanv friendly control e-ees c-es
B!~ogica co"tcol has Dee" use-d
succe5,funy ,n oecoccses t o ccmrct
seve-a ;l~S:-M"'est eeeases 0' several
~00<l cce--eccu.es . In tms st ",dy. B4Ci//'iS
licnemform.s, prev,ously testec ", it 'l
success in preliminary t r ials. was ..sed
ind i ~ id u iln y or on comb,nat,on "":~

star>dacd ;laci,t>ouse treatments. as ....1'11 as
i ntege~ t e d ...' ttl othee Chemical treatMer>t5.
Two oace ncuses ....ere chosen from
(liffe'ent geO<}'ilphlc al reg,ons us'"9
sim ire- pllc~ "ne syst ems. Al'ter
t rea tments. fmi t 5 ....ere packed mtc boxes
and one " alf ot the tot al t reatm ent s stored
at room t empe rature and the otner half in
Cold st orage. to simulate local and expert



me -xet con dit ions. Result s sno w m et rne
ant~90n ist com bined wltn stand ard
ceckhcuse treatmen ts wa s more effective
rnan tne untreated contror. 'rne degree 01
eff ectiveness dllfered between th e two
paunouses. These resu lts ccmbmed WIth
prevIOUS trials w ill g Ive a bette r mtncano n
O· me feasibility of "'corporat lng
antagonIsts m commercial ceeeneuse
o nerancos. Fruit treateo .". tl'l !lio(ontrol
agents neve an add,tional ber e~lt In terms
o~ b~lng accep t ab le for e-e organic
Marke:.

Epi d emio l og ical st u d ies o n 50ft brow n

'"'Margoes were In trodu(eO ' rom tropIcal
areas mto Souttl Aflica Sout~ A~"ca eces
not " av e a t ropca l cbr-i ete an:! the tree
~ a:l :0 aca pt to reese cbmenc cooo.ncns.
Tn s env.ronment also o'eces tr-e t ree
~"':ler st ress making it more svseeet.ere to
a ·... ,Oe spectrum of pattlOQers, One of
t-iese use d by BorryosP" i1ena ca..se die
back and can lead to a reccct.o-r ,n yield,
5 nee m( ected inflo resce nce die a10 young
tru.r.ets are aborted dunng u-e early
o..·. .. opm..nt stages , In c-oer to
,nvest, gat e ce-eece. five e-cee-es "0"'"
ctlesen at a larQe ma"90 estate ,n
~'~" 'T' a a n..a , One of tnese erc-reecs was
sa': stressed, two oretlards "ad tvmcet arid
et vc.ce t e.e - eece symptoms respectively,
ar d two control orchards ·...e·e Included .
Tree sam ples WhICh cces.stec of t WIgS,
.eeves. !lark and Irurt were evaluated for
til e occurrence of BotryosP" " ena s ~p, and
ot-ter known eocccevtes . Botryosph.J.ma
spp. we re isolat ed f rom /III orChards WIth
,'aryin g degrees of mcice-ce . The hlgh""t
ncideoce wa s found 10 th e orChard un der
s~ ' t st ress ccndrccns close'y 10Uowea by
t rle OrCIlaf"d w it tl typica l dIe-b ack
symptoms. ThIS indIcate s tha t
BotryOSphaeniJ spp. ...·ere more preva lent
tllan was o riginally t hought , I t also
confirms mat Bot ryosph" eria spp , are
oocortcmsuc . endophyt IC cernoqens,
",'hLCh attac k t ree s under st ress. A disease
cycle is current ly bemg constructe d to
tnc seaee the re lat ionship bet ...een the host
and the pathogen, as well as the spread
bet ween and wit hin t rees and primary and
secondary inoculum resou rces. The
tntcrmetton gained can be Imp ortant to
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better manage aie- back In m ao90
orc hards ,

I" c rce- to mvesnqare the ro le nurseries
play m the drsse rt una tion of the p~thogen

ttl roug" mtectec t rees, all Commerciall y
important man go nu rseries ana essoceree
mott-e- broc-c s were surveye d in e-e
Mpum alarga area. The esscc.atec
orchard s a-e tncse from wtl.ell mot rler
ma~en a ' and rootstock so on mate',al e-e
obtairCd In each nursery, tw o etce -s o~

ten- ...·eek ·old O(e" t t ree s were anaiySed as
well as I(en ~ momer block oecnercs. In
ad;:lIv on a S~~re orchard from ....ucn
reersree « scco material we re used " as
a;'SQ .r-eu.cec In me study. I n all n"rsencs
801:<y ospl""' cO " a s pp. were isolated from
alm ost every tree sampled, mescect.ve of
age_ hSi'!" ~';"" ...as also ;5Olat eo f' om
t r- ese trees ~ 'ttlOu9h at a l(Woer fre ~ ..e'lcy,
In e-e I(e..,t and seere cec-e-es.
8crryc:;s;;r:i!e ";a s;>p. wen. also rsctatec b"t
at a h g"e- ' reouency . ThIS stud y c'early
sn owec tee n- cact of Botryospllaena $CP
in mot" '" olo<;k crcnarcs alld that .t couid
be t rll rs' c " ea from infected mother
m aterial to new trees, In fut ure , nurse"es
should qrve -r-c -e careful ccnsioerat'ce t o
nursery crect-ce s ana gra ft Ing marener
should be sc-ee eee before use,

Avocado

Biologica l co nt r o l of avocado fru it
d iseases
sest -eeev esr '\.J "gicide t reatment s agaInst
lat ent infee:'ons cannot give comcrete
control " nless the fungIcides l1ave t ile
ability to penetrate through tne frUIt
cut"le and readl the mtecnoe s,te.
aesrces, t r ere ,s increaSIng pubhc
pressure aqainst t he uSC of fu ng 'C'des 0"
harvested commodities. This. togettl er
.... ,t h tne mcreestnq ~ppa a ra"ce of
pest.cide res istance in plan t patlloge " s. 's
shifting the focus of plant c.seese control
t o...·.. res a'rem ..nve co nt rol .... 'th II reduced
risk t o t he con sumer and the environ ment,
One such ~aemllt l ve IS bi ological control.
Althoug h varIous researcbers have
reported s.lccessful control of pest-harvest
fru it diseases little has been report ed on
pre -ha rvest approaches to control post 
harvest fru it diseases. One of t he difficult



aspeds in pre-harve st tnoccn trct is the
successful delivery of the antagon,st to the
in fect IOn court at the crit ica l stage of
in fect ion . It has been sho wn th at an
im portant inf ectI on route for fru it
path og ens is through f lowers. Hen ce.
comb ating ste m -end rot (SER) p<;!:hogens
at the flow erin g stage can prove to be
effect ive in suppressing the mocence of
the d;se" se. The brccoot rot agen t m ust
however be ab le t o attach, survive and
coloni se the flo wers so th ~t t he pathog ens
wil l ee prevented fr om est ablish ing on the
flowers, Avoqreen (Baci llus suNil,s) has
been successfu lly t ested pre-ha rv estl y
aga ir _s t avocado and IS cu rrent ly
ccm me rclally used for cercoscors cont rol.

B~etCri~ on the $ u 'fo ce of a n avo'O<> ~o flow e ,

TO oeterm.n e effecti ve att"Chment ~nd

corcnrsanon of anta gonist to avocado
flo "- e' s. Avog reen was used to ~ i n oc u l a te "

f lo",'ers and samples were prepared for
SCd nnmg Elect ro n Micro scopy (SEM)
im me:J lat ely and after I, 2 , 4, 6, 12, 24 ,
and 48 hours. Dilu tion se-es veere also
do ne fro m inocu lated flowers et the same
ti me Interv als to determ ine the survival of
anta gonist on f lowers Over t ime , Results
showed th at th e bact eri um c"n effecti vely
ccioo.se and surv ive on avocado flowers.

Previo usly, t he poten tret of bees In

di ssem inati ng antagonist s to citrus flo wers
were succe ssfull y shown. I n :h ,s study th e
effecti ve dissem inil t ion to avocad o flowers
was assessed by mix ing «vcc reeo powder
fo rmulat ion with fluorescent powd er and
m onitoring bee dissem inat ion during the
evening using portable UV to rches. Five
beehives on a block of Fuerte were used
fo r th e experiment. Dispensers were
refil led three t imes a day iE at 9 :00,
11:00, and 13 :00 . TreES arou nd the hive
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were selecte d and marked. Apart from bee
dispersal fiel d sprays with Avogreen liquid,
spray tormutanon and coppe r were used
fo r comparat ,ve pu rposes.

To see tne Inter" ct ion between to e
ant agonist ana tne pathoge ns, spores 0'
pathogens (Dothiorella, PhomoQsls ,
Pest"lotlopsis and conetomcrom ; and
antagon isric bacteoa were inoculated on
flowers in either one of the follo ''''-i ng
patterns: ant ago nist f irst foll owed by the
pathogen, patl10gen foll owed by
ant eqor usts . antagonist and pathogens at
the same trm e . The flow ers were pcepared
for SEM oose rvatron. Excell ent results
were obt ain ed for o oo-orette and
Phom opsis shOWing Inte racti on betw een
the pathogen end anta qonists .

Due to th e in creased econom ic ard
env iron menta l pressu re, research 0'"
several aspects of btoroqrcal contro l nes
i",creased subst<lnt lall y, In t egration of
disease forecast ing mod els wrtn a
biocontro l pred icti ve system milY proviCe
grower s with a dise" se cont rol program
that adheres t o the req uirement s of
orga nic programmes and EurepGap, Tnis
model will also focus on elimi nat ing
vari " ble parameters that may influence
product perform<ln[ e. These parameters
Include clim atic variab les and a gri cult ~ rB I

pract ices. DUring " prelim inary stu dy, the
effect of certem agricultur,,1 prJ ct ices on
the surv iva l of Baciilus subtiiis (Avogreen )
was evasuatec . It was found th at mi st
blower and handgun applicat ion method s
were eq...il ily effect ive in deliverirlg the
arltagM ist to th e phy lloplane, but t~ a ;

spray vol um es could aff ect performa nce .
Repeated pre-harvest applicati ons resulted
in a high er build-up of bact ena t nu mbers
on the reeves ana increased the success of
post -ha rvest disease cont rol. Results
showed that spreader and st icker agent s
shou ld be avo ided t o ensure surv ival Of

th e bacteria . The com pilat ion of a
predictive syste m for B. sub tl/is will consist
of a com bination of cl imatological
informat ion and antagonist behavior as
influenced by <lgrlCultural pract ices,



SERVICES

Forest health extension

Responsible resea rchers : Dr l oland a Rou x (ExtenSion "no Mon ito r ing)
Prof Tere sa Ccu tin hc (Diagn osti c Clinic)
Mr Bret t Hurl ey ( Pest N or ut orinq and Ext ension)
Prof M;ke Wingf ie ld
Dr Pr€m Gcvender

Activit ies 20 0 2 /20 0 3 :

Exten sion act ivit ies form an im port ant component of t he Forest Prot ection Resear ch
Programme, These act ivit ies are di vided into a number of com ponents They include all
ecnvmes Itnked to mo nitoring of diseases and pests in forest plantat ions. Monito ri ng i ~

further sub-d iv ided int o efforts to detect [J ew pat hog ens and pests in a t im ely fash ion and
evaluation of t he change in sta l US of pat hogens an d pest s that have been present for m an y
year s On" o f t he key ~om pone nt 5 of t he monitor ing progrilmm e is the Di ec ocst:c Clin ic
th at prov ides on e m eans of rap id detect ion of new dise ases and pest s Data from t ne clinic
and f ie ld exte nston/m omtor mq activ it ies also fo rm part Of a longer term hi storical record fo r
th e Sout h Af r ican forest ry indus try.

Durm g 200 1/ 2002 t he Diag no stic cHnic dealt w ith a s'gnifican t ly increased num ber of
sampl€s comp <l red to previous veers . Alt hough this placed pressure on t he group
m ai nt aining t he clin ic. t he resul ts JU5t i fi ed the increil , ing erto-ts. Th us , data emerging from
diag rlOses were not on ly import<l nt to t hose requ est ir'g advice, but arsc cont r.bu te
signi ficant ly to disea se m on itOring arid t he es t" bllsh ment of resear ch prior it ,es .

r-cr» Januar y to Decem ber 2002 , t he clinic rece ive d a t ot ,, ; of 4 61 samples T ~i s is
con siderab ly more t na n the 27 1 samples received in 200 1. The maj ority of samples .... e- e
received in Ju ly, Novem be r and Decem ber. Most samples received were fro m pine ( 7:2% )
' a llowed by eucalypts (l 9%). Few er sam ples watt le samples were received (4%). A
number of w<lter , growt h m edi<l , seed samples and samples from in digenous t rees (SOlo)
,,, ere also t est ed for t he p res~nce of p ~thogens Insect sarnptes (5% ) are incl uded in thi s
category ,

Fie ld extension and m onito rm g ar e a cru ci ~ l l y im port ~nl focus of t he t ea rn leadi ng t he Tree
Pro tect ion Co-op era t ive Programme. Mem bers Of t he group undertOOk f'e ld st uc.es in ~ II

forest ry areas of Sou t h Atri c ~ and spent a t ota l of 636 person days in th" field dur ing 2002 .
rtus is a record as can be seen in contrast t o the 483 pers on day s spent on fie ld work dun ng
2001. An important compo nent o f extension and f ie ld acti vit ies included present at ions on
forest pests and diseases and train ing of for esters and far m ers at fi e ld days.

"Tree Protect ion News ", tti e new sletter of t he research proqr arnm e, cont inued t o appear ~w ice

~ac ~ year and rem ainS ar-. important m ea ns of dist r ibut ing new inform at ion t o membe rs of t he
Prog ra mme , Th is newsletter no \'l fi rmly incorpora tes both entomology end pat hology
activ ities o f the Pro gram me . Ou r ex per ienc€ has been t nat ro e pubtlcatton of t his newstette r
results in sign if icant feedbac k to the progrilmm e and th at it is generall y we ll rece ived and
appreciat ed by m embers. "Tree Protecti on News" cont mue s t o be distnbuted by t he Insutut e
tor Comm ercial Forest ry Research ( lCFR) toget~e r .... ith lCFR News, <I sys tem that ba s
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tvecnceec euecnverv durin.. t ile course of tile p,, 5'; e--ee years. In aodmcn t o ·T~ee

P'ote::tion News·, t ile pro<;l"",.,me places shorte~ " e·...s ue-r-s In two otn ee iMU'e'S of ICFR
" e " s . Stmlla rly, news 't e-n s a 'e crovided t o vanous a:" er Mem~ " I the " reQ~est ' 0'
ind... s ,on in their com pany news'ett ers lind a rncies a re P,ovKled far the two major forestry
magazines In tile country.

FIELD EXTENnON ACTIVITIES:

The tw o photo9~s phs . !>ove Illvstt. te p;1t'tic lp. nto ' rom the m.Jor ' o ...,. try co mps n ln . t s fie ld d . y
I...r n ing . bout tr.. d ioe ••es Ind mltthod s used t o ... Ius t . t he m
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Facil it y m a nage r:

Microarray service

Pro f Dav e Berger

Techni cal assistant : Mr Danie Thero n

T~e ACGT (Af r ican Cent re fo r Gene Tech nologies) Microarray Facili t y pro v idp. s a serv ice of
arraying (spott ing) DNA samples on gla55 slides at a densit y up to 4900 genes/ slide en 36
replicat e slides In a single spott ing run , Arrayi ng .s do ne by a GEN III Arri!.Y Spot ter
( ~o l ecu l<l r Dy namics, Su nrw vale . California, USA) hous ed In a contro lled -env ironment room ,
Arra yed slid es <l re t hen m ade avai lab le t o USerS who carry out t he required ex pe r imen:<l l
procedures in t heir own rauo re tcrtes. Aft er t his, userS return t tte!r slides for t he scanning
serv ice, in w hich t he hy brld lZat io 'l 5ignals acro ss t ~ e glass slide ~re measured and quantified
u51ng a GenePix 4000B SCanne r (Axon I nst rument s, Fost er Cit y, C~ l i fo rn i a , USA) . The
re sults in t he fo rm of images and oate s h~ets are t hen prov ided to t~e USer E!1E!ct ro niCil lly_

Tne Facility is equipped " ,.th data cap t ure so ft ware and a data ana lysi s pipe line is being
es t ablishe d, I n fut ure, wit~ complet ion of the new building adjacent t o FABI , ,,~ic~ will
neuse a Bioin forma t ics facility on t he t h ird f loo r, the M ,crc~ "",y Facilt y aim s to prov ide
n ucroarrav bioinf ormat ics support in addition to t he current wet ·l ~ b serv ice,

For more Information, please consu lt mw--Jjfa bineL~ p . a c.l<l l m i crQ arra y
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Seminar presentations

All postg radu ate students linked to FABI present two sem inars each year on a ThurSClay
morn,ng , Special semi nars, present ed by inv it ed speakers, ere occasionall y hel d. o -ice a
postgraduat e student has been .. '...areled ill degree, ne/see is j'W1ted to present a prestIge
semi"",.

Spe ci a l se m in ars

Dr Fr llncoi s Lleutier
February 2.00 1

Dr Hug h Glen
June 2001

p~o, D. Midu,,~l Gi:ittfert
July 2001

Prof Mic hael Wingfie ld
Aug" st 200 1

Or Edd i e Mwenje
February 200 2

Dr Gert Marais
J~IV 2002

Prof Joh n leslie
September 2002

Or Ch ri st i " " n Steinberg
SeDte mbC!r 2002

Dr Ma r cus Conradt
octcee- 200 2

Prof Pedro Crous
Jal"~ary 2003

Dr Pa u l Krokene
January 2003

Dr 0 Aane n
January 200]

Pr of H Davies
Febl\Jary 200 3

Dr Ka r in Jaco b S
March 2003

Conl'e r defences and bark beet:e attack s trat~;es

The "nut" parade

~o:e~~lar ,nSlghts into the !ki>:1 yrt: .zobium jaPO'l"(jm/s~vDean

SyMDiOSI$ - an ana lys IS Q' tne becreoer Oilrtner

Tnvnder drago n land: e rceest ;lati"oloQ'st's vic"," of B'lulan

Cha",ct erizat ion of Armill ar ia tn Zim babw e

F~ngj 21d myc;otox;ns 'I' So":,, ;'h ean food s and feeds

SOil suppress ion to soilborne ceeeses : mterecuons betw een
bronc and emouc an taqonlst tc moeles of action

hp,." sion profiling tools at ve-ee-ec: SAGE (Senal M illys s of
Gene ExpresS>Qn) and eDNA moc'oarrays

Lte '" tr e fas t lane - 'ivong lit,!" rl'V thumb on the dyk e

Bark beetles, blue-stai l1 ! ungi and comte r defence mechanisms

The evolut'on or fungus-gro,", ir g rernutes and th e,r m",t",a' slle
f"no;;al symbionts

Targeted analys is or prof,lIng ecc-oa cnes to det ect un.1te1ced
effects on GMOs

Hitch-hikers and paraSI ! es : adventures in ta xonomy
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Pre s t ige seminars

Em m a Steenkamp ( Ph D)
~arch 2001
"' o le c ~ I~- t~xonomic stu<l 'es of selece<l sceoes w tile Git>tJer-e fJa f l;J,kUfTN complex

No~lani ...an <len Be rg ( ,"" Sc cum laude)
ol,;:n12001
A ne.... disease of cowpea cecse a by A/remifr;(1 CilSS;(IC

Adrian a Jacobs ( MS<: l
June 2001
r ae qenus Phia locephala - a ta xonomic study

Percy Chim wamurombe (PhD )
Sept ember 200 1
Molecular plant pathogen Intecact'cns with specia l reference to Eucalyptus grand,s PGIPs.
", nlcn attaok fungal polygalaeturonases

I r en e Barnes ( '""So cu m laUde)
Oc;tobec 2002
Tax or orry, phylogeny and PQoul<l:icn bIology of Ce _atacyst's speoes WIth pact«~ a '
I'!'fecenoe to Cer"tocysttS f;mtma ~a

G. ... in Hu nter ( MS<: cum laude )
No.'e,."eer 2002
N'I cosph"ereila species <;auSlng le a ' t notcn on EUC"lrP{~S s~eoes in SOuth Africa

Karen Surri d ge (MSc)
Apn l2003
eeoen a teet d,seilse,-, in SOutr A~nOil

Gr ace Nakabonge ( MSc cu m laude)
Apri l 2003
Diseases of Eucalyprus In Uganda
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FABI TEAM
2002/2003

Full time academic & research
St a f f

Pro f use Kars ten
Pro f Karl Kunert
Prof Brend a 0 Wingfie ld
Prof Michael] . Wingfield
AS50C Prof Ter ry Ave ling
Assoc Prof Dave Berger
AS50C Pro f Teresa Cou t inho
Assoc Prof Anna-Maria Oberho ls ter
Dr Prem Gove nde r
Dr Nice Lab usch agne
Dr Petra l abuschagne
Dr Gert Marais
Dr Zander Myburg
Dr Thierry Regnier
Dr Jo l<'lnd" nouv
Dr Gina Swa rt
Dr Chr iste l van de r Vyver
Dr Altus Viljoen
Mr B' N t Hur le y

Techn ical Staff

r-ts Tri sh s eert
Ms Sonj a de Bee r
t~ s GErda Foun...
Mr HUdus Hatti ng
Ms Joy ce Jakavu la
t~s Pr itty Kh um alo
Ms Amelita l ombard
Ms Eva Muller
Ms Kari n Mulle r
Ms V"lentonil Nk os i
Ms Amanda Redm ond
Ms Anita Stey n
Mr Da n,e Theron
t~s l ydi a Twala
Ms Kerien Viln Dyk
Ms Martie va n Zy l
Ms R, van Zy l

Admin istrative staff

MS Elizabet h Attirlge r
Ms Viv ienne Clarence
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Ms Helen Dom " "
Ms Jud y H<l sset (J une - Decem ber 2002)
Ms Da leen Mul ler
Ms Llana vnjcen
Ms Rose Visser

Computer s upport

Mr Chr is Vis<l g le

Information s pecialist

Ms Mar ie Th eron

Honorary professors/lecturers

Prof PVi c -oo s
Prof WFO ne-eses
Prof lP va n dec Walt
Pro f J Webste r
Dr B r tseoee-c
Dr 0 Preisi g

Sabbatical v is it o r

Dr p,,<lr Krckene ( 200 3)

Postdocto ral fellows

Dr oueere Agay eva
In,eet/t" "lia l _othDQcn . " <)(;'",'0'"
Dr Marc u s Conra d t
Scie nt ,fi, CC'$Ul~ n\; p:M t gene ti scoverv "<:n g SAGE;
(Se"o l on. 'Y' < '" ~ ene expe<<I nn)
Dr A lain Gau m e
Ge ne bc >tcO"" 0' """l.n(~ to t he b~ete'i o l p" o; e c .
R~i510n,,, ' ",dn.oe~"'Jm . ,n AratJld(J{!.,i., ''''I ,~~~

Dr Solo m o n Gebe y en e
Stu die< on P,S5 OCc< ~emere"s,< ~nj its po"jole re I< in
, ,,cton n, Fusanum cm;jn~'um

Dr Ka~in J acobs
Molecu ·., :~'ecom" >'tud,€s en Opl1io<tcm~ . od
Ce' dlocy, t.,-, p, rt cul, ~y ot 'l,," .Ie < h~"~C to 'c '~"

bio,e , ur ty
Dr Ntsa ne M o leleki
P"thog~~", dHeml , n~ot.5 01 Fu., arwm , iC(onatum

Dr A na Slaug hter
Gene"~ ;mprc ' o<' >e nt <>f "'."€ru ~n h " n<e rooc <.>'0""
by , nt..-odu, 'n~ rei s ta noe to Fu.•arll.'m mo"Mo,."'~



D r Retha Siabbert
Th..... d 01 'Old .. ,.", 0" "y ,."y'" '" 'do""'o",,," "'
," booo.,·.
Dr Marl ien van der Merwe
~ : ~, I<lQ.'''' <"'~ <>I I~. f uy"" . :M.....oo•• j

Prev iou s postd oct o ral fe llows

Dr Oll"e' PrelSi'll (1997-1999 )
Dr Denn,s Wilso n (1998·1999)
Dr Hong U (1 998- 1999)
Drlin..ua Chen (1998'1999)
Dr Anupama Gaur (1998- 1999)
Dr nee-ie Bur9 ess (2000-2001)
Or Gwen I(on ing (2000,2001 )
Dr Th'erry ReQn' er (2000-2002)
~r l.mca Meyer (2000·200 1)
Dr Percy Chimwamurombe (2oo1-l ool)

Current postgraduate students
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' "",,,,",,,,, ~K' <;X>"""'" <;> <IJ/X'tlSf"
M vl",... , " .. ""'..... :> ll...-9O" &. "I) W .n; lIe c
Albe va n d er Me rw e
Po"",., 0" ;~ "e-: "" 0' Cty~nM""/'mI r"lx><>s.s
"'dvls o",' BD "ior,,, I ,~'" So Ml W,n9h~lr:

JlI cquie Vil n der Wa llis
I,np..."",nt, ,,,> a ;: ,. "~ !OrOC",~'''9 'y<Tero 10' eo".
t>,gnt to' tn e Sooth ~'"c.n "o t . IO I n~ u .l",

Ad v ;s O' $: L Kcm e , . TAS ~'," ' OQ & T ~egn .p,

Madel van Eed en
Mon't<>nr ~ ~.OCO"lr-ol ..>t~"" unde, co~<U-o..
oooan,on.
Ad " iso,",, : l ~"""'" .. F '''.hn~'

Lynelle van Em m e nes
Gene e.," """ ; .-0' n~ tn 1"rlf;wm .....', .~- .... ~l

\)77;9 -~" ,."" to D>w~. no_ 'ee~ n,;
Ad v.....: A_" C",,'"'e~~-

SChalk va n Heerden
St ud os 0 - c~r;n'~~~ c..e..n<rs '" So..tn ~.""'"

...d ,.;oo.;; "'J '" .........d . 0 P"'Ml<j II s:l "', "~.ee
Chantel va n Niekerk
Anal ~. ; e- . e ."....."""" .. In"""", ~_.~-

""" ' '"T.? : , - ,~, Dlu<apM; ""Kia ;"I..ua:>en
Ad";....,. : "' -M C!>e"'1\oI.:", &. ~ l(u.......,
Eduard Vente r
>1001. ,,,, "a"'Ce - Sovtft "'Man Pmf.a <w_
Advl",,",' A-M Ot>oo1'oot..e', lID W"'9'~ 0 ~ ><:
W ,0;;t"1~d

74



Ma ri nda V isser
"",U'oM n biology of t~e boo.'. p.no"' . " dt
o~,oog~o, Fu' &ri" ,." ox y>po n 'm ' " p w~~n"o

Adv isors: A V,;)oc n, HJ Wir,gf,e a, 6D '..' ,ngf'~ld & T
':; o' oo n
Gezachew Weidemichael Assefa
.~" nO"om"""s ",mocMris pv. m".,a,.wo,." . , ; eel" t ed
,,'n , n",,: In Et~'op' " "nd ~ ~ onoa

Ad v;. o", : TA Coutinho 8. A W j"""

Moha mmed Abdo
" 0 e,"I", ",,,ke,, fa , ev 'M""" D 'D,"~tc'm

Adv ;. o", : BD Wing rield, TA Co "'loho S- Ml 'Nloqf'e IQ
Rog er Bagnall
Ccot--o ' af ",~nium wil' .n~ root ' ot 0 ' hyd,cpo n"al'y
9,0",n lett uCe by m~" n 5 ~f W"~ ' >on " ,~r>

A~,-"o r>' N L. b u ,chaq~o 8. fC Wenn"
Te ssa Ba ndounas
jn1eC!G·" <t "~ "", on wM~ ,~" "f ,~c Ac ~' " '

Ad v iso rs : A V, lpen 8. TAS Ave l,nq
Raksha Bho ora
Gonet" " an sfO<mOI,on of Euca ,yo!u; ClCn"
Ad v is o rs ' BD \'I '~Qf;e I Q , "1J W,n<;r,o'~ . D Bo'ger 1< p
en ,m ",a - u rom00
Ja ne Boshoff
5iolc<j,Wl cont'ol of f'yth ium 'h' t o~c 'OC ' ' at Qr
" "d ' oo o"t<:a'ly gcown lott uce
Ad~ I "e rs: N I."bu>chog ee &. L ~cr>t"

Alicia Bouwer
D.,'e oo·m, nt of , '''''0 sofe'y " ' "'MC<' wste.-n fa ,
'"~ "w" p", k'~9 ,~d<J;l ry
Adv is or: L Kor>l e n
Ca rrie Bra dy
"0 <c" I. r tYP,ng of P~,'f("," . n~,C~: . 5 t --ocn ""'<re."
Cost,
Adv isers: SOl Vect e, & TA Co"~ " ~o

Bre nd a 6uthelezi
"c·p.lo" on , t udy o n a Cylindroc'6d.-~m ,po J <soc'.te~

" ,,- ELlQ,yp'''' ,n Sout h Af", .
A~v iso rs : TA Co~t i nh o, 0 Pro;<'<; , M; Win g~e1d & PW
Crcu<
Minique de Castro
·'_CleOMe d, ,.."'ity ;n cellulc, o b .o,', - ,"O" < gen e, of
EuCiJ ' :'p'~ .,

Adv is o r: M M,-ourQ
Elsie de Meyer
'"~g ' a<>oc,~'cC w,t h ut,I'l y po le, ,n Sou,.' Afnc,
A d~ iso rs : MJ Wi nQliold & ZW ce Bee'
Besrat Demoz
<-lonev be~ d" p" 'S ,,1 of .n ,a~oc ':>t tc ",'oc~do ~owers

to co nt ro l , 'e m-ond rot p~t~ O\l on,

Adv;sor: L Ko·-' t~n

Oliver Dicke ns
5o"'., ·c emDry""e no,l , in th o P. elliotti, • P. ",r il:»aC
,",'b~o

A dv ;~ors: ~_M OOer~Q I,to c &. C I\o.,.=>,

Curre nt
students

MSc!MSc ( Agr ic )

Mapula Ju lia Domola
Surve y, 'noe" c Q aod ""rolC"V .11 M'e<:t 'oo of ,...""t
P<XJ to vi",.., ,n So ~t~ Af" Cd
Ad viso", : T~ S .~'"I ;n~ & G T~ om p ,o~

Franco du Preez
AnOlys ,s .00 o,,;,n of t he doffe ",n' <ld,S "" 0'
nuc,"oM. n;-d n<; , I'" mo· if< pr esem In breod ,..noa,
Adv;so rs, ~ . ~, Oo..-n ol" . - &. AA Mybu",
Anton Fou rie
Me Chon" c-" of ,., i,~anc. in cit ru " roo" tocKs , ,, nsc
f~c, <; al e "ti1O<J~n,

Ad~;,o,,, t, la~u"'M~n e, Z Ae osl olide s & 0 5e 'g~r

Nonn ie Ge ldenhuis
S t~d ,,, , on fun~; , s,oc,, ' ed with dv ,nq ScJ"70'ob,~m

P"d,O ~t"v ", ;e ~"~O<lG'

Adv;s o ," , M ] W·~;;fi. I O & l Roux
vetcsntme Gove nde r
fv " c , ' n" h 0 e>g l,a CO"·t r-ol , y. te "" fo, mw . o
OO ,' ha ,-..-.,1 Oi,." e control
Adv ;<o r: l Kc ,S<e o '" T Qeg,,, ",
Izette Greyling
St ud,os on 'M P" "'l O~" '''P , ""oc "'d .,,;cn
CO~,othy~u ", <a "ke - 'cSout h AI" c.,
Adv ;s o rs : TA ( ou:,n nG , SN ven ter &. MJ ',·" c . " ol::
Edzard Grim bee k
'1a oo~e -en' ,t"te~, os tof pa na m, w,1t d <~J'. 0'
b, oo-, in So _'" A' "i<a
A<I~;. e .. , ~ V'I}oen , T~ Couti nho & Hl \'I,n9~o'o

Ley la ni Groble r
P"oogon, , '"oc'","" ""t~ ", ango O'e-Mc'
Ad v ;. o'" l ~~ r>' ", I> G S ",~"

SUSan Groen ewald
Tho o""e,'/ , e o ea:~c;en ic ity Of F" S-i)w m OX" ,,"Or;i m
r.'e c~bet""
Adv iso..: ~ ~,IJcen , .. oa~ cer B~' g I< Wf O ~.a,~;",

Almut h H ammerbach e r
Ee idom 010</0 or 'he OI'O~ """ , e ' fu," 'g" , '" S ' ut h
N " Cd
Ad v ;s o rs : ~A (cu"ne o, Hi w,p~r, e l d !\. B ~ WICQf'e d
Wilma Ha ve nga
Mcde of " , ,,c n 0' & ci liu. s u N ,h.s ," h' <>c<Jot ' ol .ge-t
of PGstn. ",." Q, ,..,,,, of d', c".do
Ad ~;so ,, : l KOr>' .-
Ronald Heat h
Dise"e o~ Hy "tJ'~ou, a M He IJ<slom. ta t eo _. he , :>
Ad~;.""" MJ \'I'n<;~, d, J «oox & BD Wiog' C'"
Zhou Ho nghai
Funrnc"." 'M'V>< Of fuc,.iypt,,' wCDd foma:cc
ge ne , In A,~b,~o;;"$

Ad vis o r: A> M , o" r~

St ephan Honibal
B'ocu nt ' ol CIt F, L, " Cooling Mo' h , CrvP'O~,~ICi>;~

leu co'rcl.> IMey', ) ( lep ' o o Pte '~ , TO"" cl~ "e )

Ad vi. o rs : P GQo o~~e' & A Sc hoema o
Brett Hurley
Specie s <;omPOs·t<on, p.>, hog~n ',, ' ~ 'o ct ,on. oM
"'anoQemorl c f ~ . n<;u, Qnots in 10<'0","" nu,s,,,,,,
Ad~;sors : P. Go,'e 'de r, MJ W,ngf:eld, TA ( oul,nrn, &
BO Wing' e d
Charline Kamburona
E" " u" ir q ;e ' c~ c o'v"" ll y "n~ ",,<fc>rma~co of
pe a cu t (-"roo"'-' ' yp<»~ed ) I ;~",



Ad , i. o , s - A- r~ Obe mo's te ' & A C,il e .,.
El izabeth Kola
"" , a o o'-"O ;o~ y of bom ba,. ~fC " ""n"t<;

A d~ i.or-s ' l AS Av" ', n~ & T Re;>n e 
Beg as ha w leulseged
The ~o'e n 'ia ' of rtl i .o ,p~e," mlOCOn",O ,n toe
e ic, ont'oi of rool , 0( J nd 9 ' ov.tll en hO~cem~n' of
et': .Jce ( loe t"c~ ,,~ti'/~ 1

Ad~ i.o"" L "",rstco , F W"hoe , 1<" W"""'Mg_'~

N"talie Levend ,,11
O~I 'V<)'V of I l' ,o<y ~' e to plant c~" ,url',c< , u"n~ th ~

oea- p:ll .a;a et urorlJSe i"" ibot", prate ,n (PGIP)
Ad, i' o r: 0 "" rge ,
Lore n zo Lombard
P,,'~o~e n, associa t ed w,' h nyom , oo'c.lli, ",own
e cc.l, y'" in Snuth Ar,ie"
A" , iso ' . : TA Cout, nho, MJ W _n;~~' o & ~ ; a-, e
Th e re se Lotte~

(c",o"o ~s"' -o~ 01 " r>ol ygJ ! 'Cl u 'oe~ ", ge ne eoccd 'ny
• 00" b ~ ' ; 'lJI ~~ce f' do , t ' om "'~ Ic p n , nt-,c~ose

fun ,," < Colle'ot ' ,chum ~c" 'a'Um

A<!~ i$or: D ile'ye r
l a ra Ma nsfi e ld
Tne "o~co no m,cs ane con trc , Of " a ,a oac id p "<~,

.;t~" n; ,n:o" d sugo,, "n < .ed fo, es l cy 'n
K"' OL"hJ/N " "
.ldV;$(l" 0 GOV~M" '

La nce Ma p hosa
l &XDno m>c o~o Popu,. " on b'Q'O, v GO Arc-d'a ,,~ <00 i~

l ;-bo b',, "
A<!v;,;oC'S: 5 D Wlngfie 'd , MJ \'I In.~e'e a, e V,,~nj ~

Cel ia Martinze
S' a o; C\I 01 Bt IOx,n In t,~%tow,,," l<> ~,co ue dec
d",, "g'l
.ld~i<o r: K ~u n o rt

Fh u malani Masha u
Ri,•••".,,,,men, of f" . " I,g ht On pea"
.ldv i<ors: L Korst e c i', C p" tc rlU$
l er at o Mats"unyane
r$CI", icc "~d c~Jf"cte' i"t , o n 0' the dpple
pl .g " o ::':u",~o s~ inh ibit ing pee'e n 2 gone ( pg ip 7)
f' om .w'e . nd ,nve Slo y"t ,,,,, ,nto the p,nt e in, '
, cH uc" a l a ::':,v'ty
Ad~i$o r: D Se r" e, & D D~ lo'se

Thuto Matsi o lok o
iJ" , n~ cDNA-AFLP oc d microa" a y ana'"'' rot '~P'O

; de nH'(~Mn or fJiv r-&ph.-, M x,'" , " ~ u ,"d ex~ressed

go~ os

Ad ,;so" "_ MON"MI>I~ c

Patrick Mphahlel e
HCn.,' " o~ ~issem i n ,t i c n 01 Bad l,'" s SuD"lis to cit""
no...",., ror CO~( "" of A/1~mdC'd

Ad v is o rs : L Korste~ & RMC' o"o
Awetan i Mutshembele
O~" ~'oom" "t C>f a DNA -base d i ". ,~'u' ,O" ~ch n i q u o

fe r F"s~rium circina!vm
Ad~ iso ,s : BD Wlngfie lo;;' MJ \'Itn ~fiel~

Barbar a Net
" a- " ~ eme nt ~I Fuo.a rium "' ~ l of b.n.o~ 0, me a n, of
bio'o g,cal, che mita l cun trol a nd Icd "c,," ce,'s ta nce
Adv is o r< : A Vilj""n, C St e;obe' 9 ~ ps ,'a" Wy"
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Ma r ie Onanena
r. ol, t ion 01 " b:le --egio n< f, om w i l ~ 0,"
Adv iso rs , ~ ~u n~ '1 jJ. eva" de r V", e r
Drag inj a Pav li c
BotryosO,'~~ ~~ sop e ndopoyt ic in ¢VCO'V P" a oO
S y?i9 '" '» ,n South ~f"t.

Ad v;<o rs : T'; Cc u' n~o. MJ ""n~f:el d ~ B S ,~pe ' <

Anne k e Pr ins
The p'o'eC': ,'e 'ole 01 o", . acy ''', t .~ - I d" r,n ; ~~ "'t 'c

st ,es;
Ad vi.o rs : K Kune -t & ft,- MO"" rho " ,e '
Ndit sheni Rabam b i
An' i miorob ,~ ~et'.-'t1 of t e" «(am~Ii'o S,ne n",, ;'
~ ,t""rn ~go ; o,f o ;~ -, o,;oogo,ic vi,u s~, on '" we,d
v"'J", . ~le 0 ' 0 0"

Ad vi<o rs : .. La o<",ona~ne, Z A",, " ol,dos ~ G
Thom~$O n

Koreen Ramessar
Tr" n,'orm " wn d ma,. e with ,nt itunga l ~e ne" to",a ""
e"'i ,~",, ~~,g , os,s,. n, o 10 Fusarium ve, ,,o !i..o:<Je,
Adv;.o", : D ~ o'" e "" " Q'Koc nedy
Mart in Ran ik
G. no d '<covo'''' ,n c ;~e,o nt i ot i ".g , y'~m 01 £vr~,' >'o'u,

~M Acab,do~ , .'<

Advi< o r: AA M, b"r~

W"vne R" thbon e
Do .elo pme~t ~ "o ~"e","' e" t of b'oted'> "O'o<;Y
Cum culum fo · h,~ h ,o~oc l « M ia",
Ad visor.: Be> W,ng f'e' d & '1J w ,ngf "" d
c ar tes Rodas
D'>eese" 0' .I.·' ,," cn lo ceS: t"ee" In (o;om b'"
Ad v;sor.: M] " ,'.ng ~P. ;d , J Rou < & TA Cool, nM
M"shudu Sit im ela
AIle, """ve me,"o", fo, p'even t, n~ pce - 'M
pos ' -h , ,,, .>, d ,eo",,, oM SU " I),,,~ on ma ng o fo",,,
Ad vis o " l KO ·"""
lIes l Stronkhorst
Th~ elt.::,: 0' D"I a" d ~ 'o rti li,.,; oo ~",c'i<es on "0
,n.;,oe "C<! Of ' " ,", ",um " It IP" ,,~ma d ; s~,,~: of
b. ~a nas

Ad~i $Ors , J v. " dor ',' a a', & A V;IJoen
Dirk Swa nevel der
A ooou" ,oc "cdy on t"" q c ou_s CJ,,, ", " s'ng
m,o ",~,el ,'~ ffiiI '~" '"
Ad v'.o r: A-M Ooe ..no",e" BE "n Wy. &,"' . d " e''',e
Annie Th om"s
lm.a't 0' g.n.t,o~lI y moMied pl. n\> on the S: u' h
N,;c~" ~O'"

Adv; .o.... ' ~ ~u ce'1 ~ A] Bu y;
Mariette r ruter
Ep,d" miOIOO'l d" d ,on,,,, , of block scurl' ~r.C st. ",
ca nke ' 01 ~otatoe ,

Advi<o r : F ,~ehn er

Busi Tshab" I" I"
Popul" t ,on .no :>a,nog~o , ttty ,tud i~s 01 L~siOiJ 'p 'o,b~

theobrom~e in SOoth A'n ca
Ad yi ' o rs : TA Co"t'nh o, MJ Wingfie ld 8. W de Bee r
Ita n i Tsh iv han d ek a no
Wate r q"a '''~ ;n G ,u'on~ cont rib,, 'i nq 10 r",,~ ..lety
risk ,n ~g"cu 'lu'e

Advi. o r: L Ko.,"n &. W du Plooy
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( 2 0 0 2)
llat~o;len,

saoJI"ea

A m eri CO Uaci quete
f: ·:e-..,to<;v. con,"OI ~M ~~..-p 0<- '=-· "9 ",..
""""'*'V ....-w, Ow:IJu'" ~~":l.', of .....-- In
M:.:.-~ ~.e

" <I v;""' " L Koo>"," l lAS ~·.et,,>

M. r mze van Wy k
·.xe""""" •..., POl'''' ~t'''' ~ ~, It c.·.~..... sPP·
.... { ...:....""" 01' 'eH
"'''V'SO''' "', ""9',.<1110 B'l'" "Qt~ ..
Rene van Zy l
-...-.-0-""'" d c. ......<1 '" : ~ " '-~ to' ....."""' ................,.
.....v'so... ' '" VII,.,.... IIo)-V t '-Ulon<
Fan ie Verwey
c.on-..... of "vI_ '00l , ,<.E..... of ~v<l~I.

g'",," O'ttv«
" <Iv ' '''''''' .. U1bu.ct\~~n.& Fe \~"" . ...
Juan ve-s tee
'"e .:p ",",on of ""P'.""'t.non.>l <I-'t~ e .".I~.
0·: : 0· - ~'''"f'fl'".:-ion

"'<I v •..,••: ~ ~un.>1 8. A·'" Ot>t--1\O>S,.'
Joanne W eich
Pt'-"'Y."'''''' 0' A!nca " ='''", 0' "''''er.•, '"'''Ion
4-." •.:1""" . tlla;...",'
""""'0": 0 ~f9~f &. lA C,,'" nno

An it a wnue
St.Ot~S of G",qn~rd.~ m"''''i ,fe'"" n so",o M,,,,,n
m.n90 o,,,ha,,,s
"'<lv ' so ' . : L Ko", 'e" & P L.bu<cM ;;O O

4 tll yea r a nd honours students

KObus de Wet (2001 )
A" d rew Gallagh er ( 2001)
Ley la'll Grobler (200 1)
Susan G'oenewald ( 2001 )
Thuto ~'a ria Matshololo (2001 )
Le-e-no Lombard ( 2001)
Barbara Nel ( 200 1)
Des~n l P,II"y ( 2001)
WImpy Prozesky ( 2:001)
Gladys R<Jmotshodi (200 1)
Jen" y SmIth (2001)
aes-et Tesfagiorgi s (2001)
cerce Vermeulen ( 2001 )
l{ev ln &any (2002)
Came Bracty ( 2002)
Eis e de Meyer ( 2002)
toc.se o( ,lIen (2002)
Karen M"lIer ( 2:002:)
R,onn,e Nelson (2002)
Madelien Wesse ls (200 2: )
Aneen setareve (200 3)
NiCky Creu K ( 200 3)
Ros'ta Endah (2:003)
Frank Male ka (2003)
Zelda Pre te rse (2003)
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I nnocentii'! Phuto ( 2:003)
germce Porter (200 3)
Robert w e re-s ( 2: 00 3)

Student assistan t s

J.Joke Darby (200 1)
M"nvs B sset ( 2002)
Erik a !'!.csl\Olf ( l 002)
N;Ck y C--eux ( 2:002 ; 2003)
Robert we-e-s (2002)
Muhamrle:: Bb-a-nm (2003)
Vincent «ecere (2003 )
Duncan Jl.e ... man (2003)
Luke 5 0 10 .,,0 ,," ( 200 3)

Recent graduates

P hD

Percy Ch imwa mur ombe (200 1 )
MDlecula, pli'!nl -pathogen rote recue ns with
special refere'K c to Eucalyptus grand's
polyga lacturonase inhib iting prot eins and
funga l polygal acturonases
Advisor: BO Wingfield
Co-advisors: MJ W",gfie ld
oee-eersre-
Henrie tte Britz-v an Heerden ( 20 02)
T" Konom,c. qenen c and molecular stuc es
on FI,J5iJn um si=p. within the Gibberella
fujikuroi CD"l'O'eK
Advisor: I'll 'IJingfield
eo'''dviso rs : TA Coutinho. BO Wi...gf>f~ !d
and WFO r-e-eses
Ntsane Molei ek i
Hypov,,,, lence ,n ttle pme
Spha erops.'s
Ad visor : MJ Wtngheld
Co-adviso rs : 0 Pn!,sig and BD Wingf,ehl
h m e va n Ja ars veld ( 2002)
Stl.ldies on P,~ ytop"t"OI"a niCOf."nae, t he
cecse of b:ack shank of tobacco
Ad visor: MJ Wingfield
Co·"dviso r : BO WIngf ield
Xu Don9 Z hou ( :lOOl )
Oph.ostomato,d fungI w'th reference to
those spec.es assocated with rnree park
beetles in South Afri ca
Ad vis or: MJ '>'I llIgfleld
Co-adviso r: BD Wingfield
Ch r istell van der Vyver ( 2003 )



Steess induced g"no mic changes tn plan ts
Advisor: K Kun ert
cc-eevrscn C Cul lis
Ptem Govendet ( 2003)
I m pact assessment of soil pes ts aff ecting
the establishment of wat t le, eucclypts and
pine seedli ngs in South Afnca
Advisor : C Scholtz
D ei d re Fourie ( 2003)
Bacteria ! diseases of <lry Deans in South
Afr ica with special refer ence to co mmon
bact eri al blight and its cont rol
Adv isor: PS van Wyk
Co-advisors: MJ WingfFcl d

MS<

Ad r ian a Jacobs (200 1 )
The genus Phia locephala: a taxonomic
study
Advisor: MJ Wingfi" ld
Co·a dvisors K Jaco bs & BD 'N ,ngfield
Jo - Ma r ie lottering ( 20 0 1)
ice-r uncenco and cna ractertzat.on of
m ari<ers linked t o the leaf rust resistance
gene Lr 4 1.
Advisor: A·M Ob"eholst c e
Co-advisor: FR Klo ppees
Ch ri st i aan Troskie ( 2 0 0 1 )
Ident ificati on and characte rizat ion of
markers linked t o the lea f ru s: resistance
gene Lr37 ,
Advisor: A·M Oberhols te r
Co- advi sor : FR Kloppers
Jackie D oyle (2001 )
Determining ge ne f low, li nkage and
parenta l contrib ut ion in Pinus ellioUii x P,
caribaea hybrids
Ad visor: A- M Oberholster
Co -advisor: BO Wingf ield
E Botes ( 2 0 0 1 )
Molecular cne rectereaucn of tox in
procucirlg and nOrl- toxin prodUcing stra ins
of i'1ICroCYStiS aerug inosa
Advisor: JU Grobbetaer
Co - adv is o r : A· M Obe rhots te r
Li esc he n Bah lmann ( 20 0 2 )
Russiarl wheat ap hid (Diurdphis noxid)
induced gene expeessiorl
Adv isor: A- M Ober holster
Co-advisor: P Cove ncer
W ilhelm d e Beer ( 20 0 2)

The OCCurrenCe of Oph ;ost omatoid fun(li on
wood and wood produc ts in South Af r ica
Advisor: r~J Wingf ield
Co-advisor: 50 WingfIe ld
I rene Barnes ( 2 0 0 2 )
Populat ion , ta xo nomi c and phy log ene t ic
st udies o n Ccratocystis f im bria /a
Advisor: r~J Wingfield
Co- advisor: J Roux and 5D Wingfield
Gavin Hunter ( 20 0 2 )
ro vcoscnee-eue leaf blotch of Eucalyptus In
South AfnciJ
Adv isor: MJ Wingfield
Co·advisors: J Roux , TA Cout inho, PI"
crocs & 50 Wing f ield
Re n e Jacobs ( 20 0 2 )
Characterisat ion a nc ident ifi catIon 0 '

Botryosphaena spp. f eom mango in South
Afn ca
Ad v iso r : l Kers ten
Co·advisors: MJ Win gfield and 5 Slippe-s
Ka r en Su rr idge ( 2 0 0 3 )
FUrlg i assooated "' ith banana leaf dis eases
in South Africa
Advisor: A Vilj oen
Co-advisor : PW Crou s
Rodrigo Ahu mada ( 20 0 3 )
Diseases of commercial EUCd lytJtl.'s
pla ntations in Chile
Advisor : ~J Wingfield
Co -advisors : SD Wingfield 3rl d G Hu"tee
Grace Nakabonge ( 20 0 3 )
nrseases associated with plantati on foeest ry
in Uga nda
Advisor: J Raux
Co -a dv iso rs : TA Cout inho and r~J

Wmg f ield
Shiro l oot s ( 20 0 3)
Isolation and cnara ctenzenon of Diuraohis
»oae indu ced sequ ences from wheat lin e PI
294994
Advisor: A· M Oberhorst er
Co-advisor: E Ventee
Inge Mar itz ( 20 0 3)
Eval uat ion of polyga lacturo nase-inh ibit ing
protem ( PGI P)-mediat ed e,",s,stance aqem st
Vertic iJlium dahliae , a fungal pa thogen of
potato
Adviso r : D Berger
Co·advisor: D Oelofse
Anton rcreee n ( 20 0 3 )
'rraosrorma non of Nicot iana tabacum cv
Serns un with melan in and indi go genes.



Ad v iso r : A-M Ob<;orholster

MSc ( Ag r i c)/ Mln st Ag r a r

W i lm a van Broe kh u l:re n ( 2002)
Det ection and suppreSSIon Of Ralston;,)
soJ,).~,),earvm , causa l aQent of cote to
oactenal wilt. in nalurall~ mtestec sen
Advisor: l Korst" n
Co_adviso r : P Ham mes
Ma r<;la re th Schoeman (2.002)
Co mparat ive stud ies on Do tll'o rella on
avocado
Adv i so r : L KQrste n
Co- advi so r: G Swart
He n drik Si thole ( 200 2 )
InteQcated pest management o' t he eanana
"'eevil , QJsmopoMes 5Cfd'dlJS in South
Africa : a cri t ical rev le", of t'le 1 ternt " ' ,,
Ad v i so r : P Govender
Co-ad visor : A viljcen
Karin Louw ( 2 0 0 2)
"'~ t1,.,tCC(l:>,a l activity of Ind geno,-, s bu lbous
pant e_leads to control seiee ee pat'lcgens
Ad v i so r : L Korsten
Co -ad v isor: T Regnier

Prestig ious NRF bursary ho lders

Maetm Coea " "
Eduacd Venter
tvoeue VM Em menes (nee Lacock)
Marinda Visser
Marie ka Grvzenhout
Noetam van den Berg
Irene Barn es
Gav,n Hunt ec
Almutn H" m merbacher
D,rk S...a"evelder
Ezanne S", ,,nepoel
lohan De Gcaal
Shad cack PtlOphi
Fra"CO d.u Preez

Aaron Klug schol arship
Juemta de 'IIet

Mellon Foundation grants

Ntsane Mole!eki
80nganl Maseko
Martin c cetzee
Bernard Slip;:>ers
jecq uie van oer Waals
EdlJard vercer
Christel! van de' Vyver
Albe van de' ~l e rwe

Lynelle van t -oeoes (nee Lacock )
ue scnee de Vos
Sartuska Reddy
Gavm Hunter
Irene sarees
Noelan; van de '! Berg

NRF sca rce skills scho la rs h ips

Came B.....d.. (200 2: 2003-2(04 )
Elsie de veve- ( 2o(2)
Rene van Zyl (2002; 2003 -20(4)
Izerte c -e..I.., ~ ( 2Q03- 2oo4)

Othe r scho l arships

Andrew K,g"" ndlJ ( R.ockerellar FOlJndiltlon )
Sinnia Kap" indu (lITA)
Joseph ine ~l uk i i b , ( Belgium Emb " ssy &
I NI BAP)
Glzachew Weide m ichael Assef" (Et ll iopian
Agrtcul tu,al l nsl ,w te )
Charline «emeurcoe ( DAAD, TUCSAN
SCholarshIp)
Lesesse aeve-ie (EARO, Ethiopia)
vcsecb eeve-e (EARO, Ethio pia)
Mesf in Bog" le (EARO, Ethiopia }
Appohnaire Adar'ldonon (IITA, Nigeria)
Josepn ro. dung~ru (I ITA, Nlge. ia )
Ntsane ~ole le k i to euoe HarTis FOl.lndatl on)
Kartn J aco~s (universtty of P-etor ia;
L'Oreal ,11....." ,,:1 )

, ')



MANAGEMENT

Ma nage ment committee

Professor MJ Wirlgfle ld (Ch,llrman )
Professo r BD Wi ngfie ld
Professo r K Kune rt
Professor L Karsten
»sscc Professor D Berge r
assoc Professor A-M ocerncrste r
Assoc Prof essor TAS Aveling
Assoc Professor TA Cout inho
Dr A V iljoen
Or Z Myburg
Dr G Marais
Dr N L<lbusch agne
Dr] Raux
Dr P Govendc r
:>1r B Hur ley
Edu ar d Venter (Postgraduat e st uden t re presentat ive 20 0 1)
Scha lk van Heeroc n ( Pos tg ra duate student re pn.'s e ntilt h' e 2002)
Gavin Hunte r (Postgra dua te student re presentat ive 2003)

A dvisory co m mittee

Pr ofe ssor R Crewe , Dean of the Faculty of Natural and A 'l r i cu l t u r~ 1 Sciences
Professor H Huis m a ns , Heile of the Dept of Genet ics
Professor TE Cloete, Head of t he Dept of Microbio logy & Pia,,! Path ology
Professor J Verschoor, H~aa of t he Dept of Biochem istry
Assoc Pr o f esso r M Meyer, Head of t he Dept of Bota ny
Professor C Re inhardt, Head of the Dept of PI"n t Product ion
Professor 5 Ni co lson, Hea d of th e Dept of Zoolog y & Entomology
Prof e sso r C Ma ch et he , Head of t he Postgraduate School for Agr icu lt ure & Rural
Dev elo pmen t
Professor M W ingfield , Chairman

Boa rd o f Con trol

Dr C See Ie, Ch~ i rmiln of NCT, Vice - President of t he South Afr ican Watt l," Growers Union,
Director o f CTC
Mr M Edw ards, Exec:uti ve Director, Forest Ow ners Assoc ia t ion
Pr o f J Mal h er be, Vi ce -Re<;tor (Rese ~ rch )

Pr of R Crewe, Dea n of the Facult y of Nat ural and AgrKUlt ura i Scien ces
Pr o f MJ W ingf ie ld , Dire ctor of FAB l



Some social highlights in FABI
2002/2003

Annua l SPOOF * meeting
* Society f o r t he Pu bl i ca t io n of Outrageous Find ings

The me : Vikin 5

Ro d r igo A h u"'~ da. Sonja and W i l he l m d e Be '" a n dr_..","",".Visse, f,ont

I , e n e !l<Imu, Ro d,lg n Ahuma d a, Re ne Jacobs an d
Dilza,a Agay e h u



Year end function 2002

•Carlos an d Cla ud ia Rod as. Ma ria - Noe l Cortina > a nd Michael
Cunnin ha m

Stefan Fouch" . nd l o a M e Wei c h, Sa nus ha and Tv rell
Na ld o<> a nd Oan;e Th e ' " n

Bac k ro w : Irene o nd Kevin Barnes, Bongoni Masek o, Gavi n
d e Vos . Ro na ld He.ttl
Fro n' ' ow: Jo land a Rou ~. Gav in Hu n te r, Ba,b.,. Ne ' .
Lo,,,n.o l o m b. rd a nd l eon labuscha g n e



I s FABI becoming " FA BYLON " ?

A str~ n g ~ r w~ lkl n g t hrough t he passages of the Forestry and Agr icu lt ural
Biotechnology I nst it u te ( FABI) on t he main c~ mpu s of t he Universit y o f Pretor ia,
m ight wonder if he/ she has not perhaps red iscovc ced th e Babylon of old? This
impreSSion would ertse due to the large number of foreign Post -d octo ral fellow5,
~1~ sters ilr1d PhD st uc er cs t ha t popula t e FABI. Of cou rse, the mMy South Africans
s;)~~ king ~ wid e MfOlY of local languages contribute to this , not unpleasant ,
cacophony. I n Septem ber t his y€ar. ,In inform al su"'ey w as conduct ed on t he
FABlTEAM list server to deterrn me exact ly how m<lny languages are currently spoken
In the I nst it ut e. Of t he 66 people w ho responded t o the quest Ionnaire, a ll but one
FABI AN, speak s t wo or mor e languages. An d it is known t hat the one per50n who
re corded t h" t she spea ks only English, un derst ands Afri kaa ns perfec t ly ", el l ' The
person w ho spea~s th e m ost languages in FABI , is Sout h African PhD st udent
Bonga n, Masc ko, who spe aks nine langua ges. Then tee-e are seven FABIANS w ho
each spe ak s i ~ languagEs, fiv e speak two l ~ n g u " g e 5 , four speak fo ur languages,
t " el"e spe ak t hree, 3nd t he remaining 34 s pe ~ k t.~ o I ~ ~ gu ag e s . The languages
spoken (num ber s of peop le in bra ckets ) incillded : from SOllt n Af r ica: Afr ikaans ( 30) ,
Zul u (5) , Xhosa (4 ), S-S ot ho (4 ). Tswa na (4 ), N-Sot ho (3), Swazi ( 2). Ndebe le (1),
Hm di ( 1) , Th," number of afrtka ans speaking peop le seems high, but t h is s main ly
bEcause almost " II the African language speakers als o speak Afr ikaans ~s a second or
t rurd l a n g u ~ g e , w hile very te ...' of the Af rikaans speakin9 stud en t s speaks any of the
native Afr ican lan guages. FABIANS f rom t he remam oer of Af r;ca speak th e fo l low i ~ g

languages: Am har ic (3 ), Oro m igna (2) , SwahIli ( 1), Luga rlda (1 ). Shona ( 1). Tonga
(1), Chew a ( 1), Nccberc (1), Herero ( 1). Those f rom Europe. ,md ASI": German (7),
French (3) , Aze rbarj anian ( ll, acsnen ( 1), Turkish ( 1), Serbian ( 1). Port uguese (1).
I t ahao ( 1) , Chinese (1) , " A5 IANS f rom So ut h Ameri ca : Span ish (6 ) , All of t he
res pondents speak I:n911 5", whi ch is also t he operat ional language irl FABI. I n
c~l eb ra t io n of t he intematlcnal fl avour in FABI , t he FABI e no s-ro es card for the 2002
restive season include the season's g reet ings in 22 of the 28 languages spo ken In
th is very m ulti cu ltura l Inst Itute ,

FABI ChF istmas Cu d 200 2




