
WHITE BLISTER AND PETIOLE BLIGHT OF SUNFLOWERS CAUSED BY ALBUGO
TRAGOPOGONIS.

SJ. ALLEN and J.F. BROWN
Department of Botany, University of New England, Armidale, NSW. 235 1. Australia.

ABSTRACT
White blisær and petlole bltght of sunflowett were

obsoned ln commerclal sunflower crops growing on the
Darllnc Downs of Queensland end tte northwest slopes
and olùns and centrù western slopes of New South lVales.
Suwïys of cropr in these areas during the |l)7E - 79'
W9 - t0 and [)EO - El seasons showed that the
dlscasec were parrticulerly prevalent durlng the l97t - 79
season when ratnhll wes above everage. Frte water on the
leef surface was essential for the germlnation of sporangia
and the rcsultlng production of zoospores-whicf entercd
the hoct via stomata. Ibmperaturcs ol lO'C to l5"C were
found to be optimal for the prppenetration and penetration
Dhases of inféction. The develôpment of the white blister
ivmotoms (post Dcnctration phase) was hvoured by
émôeratureJ between 20"C and 25"C. Petiole blight
whiôh ls characterized by the pnæence of numerous
zqrspores of Albugo nagopogonis in the patenchyma
tiscuè was only obccrred in maturlng cnops (between
anthesls and hinest) durlng the cooler, eutum4 montùs.
Tho results of field trlals on the Darling Downs of
Queensland showed thet one appllcation of the fungicide
detalaryl at a ratc of 0.37 g a.i./lltre, gnve almost complete
control of pedole bltght when applied at the commence-
ment of flowering

INTRODUCTION
White blister of sunflowers caused byz{/àugo tragopogonis

Pers. ex. S.F. Gray has been reported in Argentinq Uruguay,
U.S.S.R, Australia and several other countries (Zimmer and
Hoes, 1978). Sackston ( 1957) considered that the disease had
the potential to cause severe injury to sunflower plants under
suitable environmental conditions in Uruguay.

Disease suneys in Queensland and New South Wales
(Middleton, l97i; Stovold and Moore, 1973) showed that
ùtriæ Utisær rvas a common disease of sunflowers in
Australia. However, these authors concluded that yield
reductions resulting from white blister were insignificanl
More recently it hàs been shown (Allen and Broyû l!QQ)
ttrat A tmeobogonris could also cause a petiole blight which
can prematureli defoliate sunflower plants. Allen and Brown
( 1980) found ttiat petiole blight was most prevalent during the
èooler weather late in the growing season (autumn) when
sunflower plants had completed anthesis.- Examination of
affected pdtioles revealed 

-the 
presence of oospores which

represented. the sexual stage of the life cycle of A
tmgopoSorus.

The objectives of the investigations reported in this paper
were (i) to study the infection process and to deærmine the
æmpeéture reqirirements of different phases of the infection
process of A. trasoposonls, (ii) to monitor the distribution
ànd incidence of wtriæ-blisær and petiole blight in commercial
sunllower crops in eastern AusEalia and (iii) to undertake
preliminary field studies to determine the importance of
petiole blight in eastem Australia.

MAIERIALS AND METHODS
(t) Laboratory studles on tte lnfection pnoooss.

Sporangia of A tragopogonrs were collecæd from field
srown su;flower plants-. Ge-rmination was studied by dircct
ôbservation of sporangia in distilled water (0.2 g sporangia/I.)
on welled microscope slides and in test tubes incubated at 5,
10, 15, 20, 25, 30 and 35"C. Percentage germination was
determined by examining 9fi) randomly selected sporangia
(300 sporangia in each of three replicaæs) for each
iemperature treaûnent A sporangial suspension (0.2 g

sooraneia/litr€ distilled water) that had been incubated at
l'5'C For eight hours was 

'used to inoculate sunllower
seedlings gro-wing in Hoaglands solution-The flrst true leaf
pair wras-funmersed in-the sporangial (and zoospore)
iuspension for three hours. The èedlinÈs werc then exposed

to various t€mperahrres in growth cabinets- The penetration
and post-penetration phases of the infection process were
studièd uiine phase côntrast microscopy on leaves that had
been cleared-aird stained bv the method of Shipton and Brown
/1962'). Further information regarding these experiments and
investieations into the effects oflight on the infection process

ttarC Ë.n published by Kajomchâyakul and BIown (1976)'
(iil Diseasè survevs in commerclal sunflower crops' 'The 

distribution-and severiry of white blister and petiole
blieht were assessed during the 1978 -79, 1979 - 80 and
l95O- 8l growing seasons. Disease surveys were made in
commercial-sunflower crops growing in the central coast
central highlands, and Darling Downs of Queenslan{ the
northwest-slopes and plsins,- central west€m slopes and
Riverina of Nèw South-Wales; and the Goulburn Valley of
Victoria (Fisure I ). Owing to limitations imposed by distance,
crops eôwi;e on'Queens-land's central coast and highlands,
the'Riierina,-and irithe Goulbum Valley were surveyed only
once each seaso[ Commercial crops growing in the
intermediate areas were inspected every four to six weeks
during the three growing deasons. The location, date of
survei. cultivar (if-known), previous crop and growth stage
were iécorded for each crop that was surveyed' The severity-
of white blister was expressied as the mean percentage of lêâf
area showing disease Symptoms. The percentage of petioles
showing syri'ptoms of petiôle blieht was also-estimated. The
srowthitace 

-and 
diseaie assessmlnt keys of Siddiqui, Brown

àna nUen-(t975) were used in this study.
(iii) Preliminary Field studies.' fwo field trials were established in commercial sunllower
crops at Clifton and Yangan in the southeastem-Darling
Dorms. The mqior purpose of these trials was to evaluate the
effectiveness of Urê ningicide metalaryl in the control of
oetiole btieht. Each trial consisted of six replicates of two
trearnents-(no fungicide applied and metalaxyl applied at the
rate of 0.31? g aètive ingredienVlitre until -ruryotr). Th9
cultivars used plot size, treatment date (including grorrth
stase) and assêssment dates are presented in Table l. White
bliipr svmptoms were obseryed on all plants in both trials at
the time oftreatment when an assessmènt of this form of the
disease was made. Petiole bliSht was not evident in either trial
at the time when the fungicidè was applied The percentage of
petioles showing symptoms of petiole blight was determined
in each of æn rânôomly selectèd plants in each plot at each
assessment time.
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Trial location cultivar plot size
Clifton Suncross 150 4 rows x 15 m. Only the two

centre rows were teated and
assessed.

Yangan Sungold 3 rows x 15 m. Only the
centre row treated and

assessed.

*Growth stages after Siddiqui, Brown and Allen, 1975.

Treatnent Date Assessment Dates

Key

QUIENSLAND

4 June l98l

4 June 1981
19 June l98l

(B)

1/r6 o

I
to sunflover production areas

1. Central highlands
2. Central- coast
3. Darling Downs
4. NorÈhwest slopes ô plains
5. Central r^testern slopes
6. Rlverina
7. Goulburn Vallev

zq

r isbane

15 April 1981
(erowth stage 3.4*

just prior to anthesis)

15 April l98l
(growth stage 3.2 -3.3* budding)

different regions during the 1978 - 79, 191.9 - 80 and l9g0
- 8l growing seasons. The petiole blight sympûom was only
observed in-^autumn^grown,gr-o-ps on the Darling Downt
during the 1978 - 79 and 1980- 8l seasons an? on the
lorth west slopes and plains during the 1978 - 79 season.
severe . rytc|. .prenlalure_. defoliation of sunflower plants
associated with petiole blight was only observed in Mai 1979
rn crops growing in the south eastein Darlins Downs.
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RESULTS
The optimal and cardinal temperatures for the pre-

penetration, penetration and post-penetration phases of the
inf.ection^ofsunflower by Albugo tagopogonis' are shown in
rrgure Z. Ihe rntechon_-process_^was most favoured by
temperatures ofbetween l0 and l5'C although the develop
ment of sori was most rapi d, at 20 to 25" C. Figure I shows the
distribution and severity of white blister on sunflower in

Figure-I. (A)-The-distribution and severitv of white blister of sunflower (caused by Albugo tragopogonis) in easternAustralia during the 1978 -79, D79 -80 anC l9S0-Bl g"*ios .àr"nr.
(B) Map of eastern Australia showing the m4ior sunllower -produàtion areas where disease sureeys were made.
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One application of metalaxyl at, or just p4gr-to, anthesis

nave àtni<ist complete control of the petiole blight symptom

Ëâ"s"a by A trdgopogonr's (Table 2).

Ibblc 2. The effect of one appllcadon of metalaxyl on the sovcrlt5t of petiole bltght of sunflower caused by Albago

azgopogonis.

Trial locaton

Clifton
Yangan

growth stage at
ume ol

treaûnent

3.4

3.2 - 3.3

gowth stage at
ume or

assessment

5.2
5.1
5.2

1979 - 1980

-zWo
-33%
-r5%

percentage of
petioles affected

sprayed unsPraYed
(metalaxyl) (control)

0.8% 32.3%

Wo 8.7%
r.t% 16.l%

P0sT _ P I.lN IiTR A't' I ('!N

1980 - 1981

+9%
+2%
-27%

DISCTJSSION
White blisûer and petiole blight of sunflowerswere found to

Ue most cotnmon in crops gr6wn on the Darling Downs of
ô-"eensUna and the nortitrwést slopes and plains and central
wistem slopes of New South Wales" This distribution is
oroUaUtv aisociated with the cool temperahue and free
inoisnrré requirements of A tragopogozls. The dry summers
in southern New South Wales and-Victoria (which experience
a winter rainfall pattem) and the generally higber æmperatur€s

on Queensland's central coast and highlands do not favour
infecûon by A tragopogonis.- Petiole 6tiÉt wàs'oily observed during autumn on the
Darlins Doùns and noithwest slopes and plains in the
l9?8:79 and 1980- 8l season. Petiole blight was most
severe duriog the 1978 - 79 season This result correlates
wiû Oe autrinn rainfall experienced in the respective growing
seasons (Table 3).

R',:,';fiîffii,[î:îJ:'*J:lJ,#,"ï:,ii?,;:S-rËrïânj:$îô!.'fdô3ff'bi'"iil'"J3*i""'l

Darlfug Downs
Northwest slopes and Plains
Central western sloPes

1978 - 1979

+34%
+r5%
+36%

*data obtained from Bureau of Meteorology - Monthly Weather Bulletins.



. .Qe ppligunary field trials using metalaxyl indicated that
uts lungrclde was elïêctive in the control of petiole blight in
:Ipen{te,nj4. plots..It is proposed-to use this fungiciae in
tuture tiefcl trials to determine the effect of A tragopolgonis on
149 yt.U of sunflower. When assessing the lËvôl Ëf *friie
blister on plants in the Clifton t ial, prioito ttre apptication of
treatrne_nts,_,it was noted that whitê blisær symïtoms were
u+qvegly distributed on the plant (Figure 3). Sj,mptoms of
white bliskr were concentrated on iea-ves 7 fo li arid leaves

1.9 to?.1 (numbered from the base of the plant). It is suggesred
that this 9istribution might correlate wittr (i) 4ô mm ofËnfail
over a three day period received four to five weeks after
sowing and. (ii) 5l .ry of rainfall over a seven day period
seven to eight weeks after sowing. This layered distribuiion o1
symptoms has been observed in other ciops infecæd by l"
tfponogonis. it,is possible that leaf age andènvironmentinay
lnteract to produce this efïect.

Btru;"r'tJ*"tfl1b"$ilHiwhite blister svmptoms on sunllower plants growing at crifton on rhe south easrern Darling
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