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Abstract

Four different Euncalypins species trials, in Natal provinee, South Afvica, were rated for suseepui-
bility to Phacoseproria encalypri. Al species found to be susceprible to 2 errcalypri belonged 1o the
subgenus Symphyomyrtus. In contrast, species belonging to the subgenus Monocalypins were re-
sistant 1o ff encalypti. Trials at Gowan Brae and Sutton indicated that E. tereticornis and E. camal-
dulensis were relacively mare susceptible than other Encalyprns species. E. grandis, E. booryoides
and E. saligna were found 10 be the most susceptible species o B encalypr! at Bloemendal and
Seven Oaks.
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1 Introduction

Phacoseptoria excalypei (Hansf.) Waller is one of the three most commonly occurring leaf
pathogens of Encalyptus in South Africa. It was first reported in the country by
WinGrIELD (1987), and has since been recorded in all forestry areas (Crous, Knox-
Davies and WincrieLp 1988} Crous et al. (1988) found that all Encafypens spp. that were
investigated and were susceptible te P encalypts belonged to the subgenus Symphyomyrtus.,
E. grandis, the most widely planted Encalyptus spp. in South Africa (Scudnau and Srus-
BINGS 1987), is a member of this subgenus and is highly susceptible to P ercatypti (Knip-
SCHEZR, WiNGFIELD and SwarT 1990),

At present very litle is known about the impact of P excalypti on Encalyptus spp. in
South Africa or elsewhere in the world. For instance, no airempt has been made to evaluare
trees for susceptibility to this pathogen. The rating of diseased plants to assess percentage
infection provides a quick and easy method of quantifying a disease outbreak (James 1971,
1974; Zanoks and ScHEIN 1979; LunbQuisT 1987; WannaMaker 1989). Disease ratngs
can also be used to compare the efficacy of fungicides or differences in host susceptibili:

The objective of this study was firstly, to develop a rating scale to assess the magnitude
of infection by P encalypti on E. grandis and thus to estimarte the ability of the pathogen to
cause yield losses. Secondly, wo identify Ercalyptns spp. that are resistant or susceptible to
B eucalypri. The effece of hybridization of Encalypins species on susceptibility was also
considered.

2 Methods

2.1 Rating scale

A raung scale was developed to allow for objectivity in the evaluation of disease intensity
The scale was compiled by skeiching a shoos, bearing six leaves as a basis for each different
disease level. Hand drawn lesions were added to each basic diagram using infected leaves
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as 2 guide for accuracy m rerms of lesion arrangement and lesion size. Ench diagram was
than quantified with the aid of an hmage analyzer, used o couns the number of pixels
ocenpied by the lesion areas {Linpow and Wess 1983}, By comparing each diagrem with
the number of pixcls occupied by six orally biack leaves, the percentage leaf area covered
by lesions could be caleulated. Drawings were altered until they represented five differen:
levels of disease, e, 2, 4, 8, 16 and 32% designed to proceed on a2 logarithmic seale
(Morsrarn and CowLing 1978). These tevels of disease were rared 1, 3, 5, 7 and @ respec-
avely (Fig. 1),

*
Fig. K Acrwving seale for Phavoseproria enonlymi represonting 1, 4, 8, 16 augd 32 % Jizease sud aiven
. g | i & 3 g
avating of 3, 3, 7 and 9 respectively
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2.2 Assessment of susceptibility

Four species trials were selected to assess suscepubility of Encalypts spp. 10 £ encalypri,
The trials were located in the Natal Province, South Africa; two were sttuated in a region
defined by ScruLze (1982) as being ideal for £, grandis cultivation, namely at Seven Oaks
and Bloemendal Field Experiment Sttion, and two were in regions defined as being un-
suitable for E. grandis cultivation due to either low temperature or low rainfall, namely
Gowan Brae and Surton (Table 1). The tniak at Bloemendal, Sutton and Gowan Brae were
based on replicated randomized complere block designs whereas the trial at Seven Oaks
was an unrephicated wial planted for ebservational purposes. The trials at Gowan Braeand
Sutton were vear old coppice and 16 trees per plor. The rial ar Bloemendal was twoand &
half years old when rated and consisted of 12 trees per plot whereas the tree at Seven Oaks
were a year oid when rated and plos size was variable.

To evaluate the level of disease on the Ercalypies spp. occurring in the four species
trials 2 shoot containing six leaves was vandomly selected from the Jowest branch on each
of ten wees, randomiy selected from each plot. The level of disease on each shoot was
rated using the rating seale described previously. The rating was then converted 5o a per-
centage and the average percentage disease for each plot was caleulared. The daw were
transformed using the arcsin teansformation after which they were analysed using the vwo
way analysis of variance and Duncan’s multiple range reste. Means reported in the tables
were compured from unwansformed values.

A clonal hybrid trial was also rated for suscepuibility to 2 erealypti, It was hoped that
the effect of the susceptible parent in a hybrid cross could be detecred by an increase in
susceptibility of the resistant host. The wial was established using a randomized complere
block design with vwo replications. The plots were of variable size but six wees per plot
were rated, The teial was rated at two and a hail years wee age and the average percentage
disease was caleulated.

Table I Eucalyptus species pccurring in four species trials rated for Phaeaseproria eucalypti

infection®
Subgenus 1 Escalypoas spp, l Seven Chaks | B!uc:‘m:mi:xl] Sunon é(?t.m‘m Brace
Svarphvoneyrins  granddis Fhill ex Maid, X x x x
iezryci:{es Sm. *
sahigrma Sm, * ®
globnfs Labilh, * = ®
nitens (Desne & Maid) Maid. * b b
macarthar Doane & Maid, b X ® X
i Maid. * b
sniehif BT Bak, b3 X
wiminadis Labill, ® X *
tereticornes Sm. * %
camaldnlensis Dehah, ® X
mardenit {F Muell,) Kirk. x X
Mowocalypens fastigats Deane & Maud ® X x
chata Dohrh. X * X by
regmans R Muell, * *
fraxtnoides Deane & Maid. X
! Seven Oaks: average annual rainfall 903 mm, average January remperature 21 °C, average
July temperature 15 °C, alritde 950 m. Bloemendal: acerage annual rainfall 905 mm, average
January semperature 21 *C, average July remperature 13 °C, alutude $38 m. Surten: sverage
annuaf ratnfall 505 mem, gverage January remperamre 12 °C, average July semperanure M T,
altitude 1066 m. Gowan Brae: average annual rainfall 1822 men, average Jannary tomperature
20°C, average July temperastuze 12°C, alrirude 450 m,
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3 Resuits

3.1 Assessrient of susceptibility

There was considerable variation in the degree of susceptibility berween Encalyptus spp.
within each species wrial, Differences in infection between different sites were also evident.
The four field species wials could be ditferentiated into ewo groups according 1o the most
susceptible species within each wial. At Bloemendal, E. grandis, was significantly more
susceptible {P = 0.03) than the other species in the rial (Table 2). Since the trial av Seven
Oalss was unreplicated, no statistical analysis was performed. The resules were, however,
similar 1o those recorded at Bloemendal. In both cases, £, grandis and E. saligna were most
susceptible to P encalypr. The resules from the wrials st Gowan Brae and Sutron were
similar 1o each other. In both cases £, teveticornis was severcly infected with the lower
leaves almost completely covered by lesions of 2 excalypti and therefore the mean percen-
tage disease recorded was 30%. E. camalddulensis was also susceptible bus infection was
considerably less than that on E. tereticornis. E. grandis was slightly suscepuble and the
rest of the species in the rrials were completely resisrant (Table 33,

Table 2. Mean percentage of disease for Eucalyprus species at Bloemendal Field Experiment
Station and Seven Oalis

] Muan Percensage Discase!
Encalypous spp. Seven Oaks 3 Binemendal

E. grandis 7.30 5,751
E. botryoides - 144 \
E, saligrna 10.90 2,60
E. globulns 1.40 -

E. nitens 0.90 -

E. macarthuri 0.00 0.80 1
E. dunit 0.00 0.33 |
E. smithii 0.60 8.04
£, elata 0,00 .00
E. viminalis - 0,00 !

¥ Mean of ten branches rared on a seale of 4, 3, 3, 7 and 9 where these values reprosent
2, 4, 8, 16 and 32 % diseased leaf area respectively, Mean separation by Duncan’s mulsiple

range test, 5 % level

Table 3. Mean percentage of disease {for Eucalyptus species ot Sutton and Gowan Brae

ol Mean Percentage Discase?
Euralpiics spp. Surton é Gowan Brae
E. teretivornss 29,30 32.33
E. camaldufensis .50 4.50
E. grandis 1,45 1,98
E. globulus 0.00 €.00
L. njrens 0.00 (.00
E. macarehurit .00 4.00
E. wiminaiis 0.00 $.06
E. maidenii 0.00 0.00
E. maidenii 0.00 .00
E. fastigata 0.0 £.00
£ elata 0.00 8.00
E.regnans 0.00 0.00

I Mean of ten branches rated on a scale of 1 3, 5, 7 and 9 where these values represent
2,4, 8, 16 and 32 % diseased leaf aren respectively.
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Table 4. Mean percentage disease recorded on No significant differences in suscep-
various Eucalyptus hybrids and species tibiliry €0 P ercalypri could be found
' ; p berween the trees in the clonal/hybrid
Hybrids 1 Mean % disease! . 1
‘ wrial (Table 4). There was a grear degree
E. macarthurti 2.00 of variation within each plot and also
E. denii 2.00 berween replications.
E. nitens crosses 1.40
E. grandis > E. camaldulensis 1.20 |
E. grandis % E. srophylla 0.75 | .
E. grandis ¥ E. tereticornis 0.50 | 4 Discussion
Emacarthrii > E. grandis 0.40 |
£, grasdis .20 The rating scale devised here proved w
! Mean separation by Duncan’s muldple range be effective in establishing the relative
test, 5 % lovel. susceptibility of Excalypties spp. to n-

fection by P enculypts. The use of such a
rating scale allows for different trials and different tree ages to be compared. The efficacy
of the scale was increased with the use of six leaves to represent each level of the scale.
Since the leaves at the tip of the shoot are usually more resistant than those further along
the branch (Hearnsr 1967), the high degree of variation in suscepribility of individual
leaves was reduced, as six leaves covered a fairly wide range of leaves with increasing
degrees of susceptibility.

Only Eucalyptus species occurring in the subgenus Symghyomyrtus were found to be
susceptible to P excalypti. Species occurring in the subgenus Monocalyptus appeared o be
resistant to the pathogen. This is consistent with the preliminary findings of Crous eral.
(1988). Within the subgenus Symphyomyrtns the subseries Tereticorninae and Saligninae
appeared to be the most susceptible to £ encalypti. E. tereticornis and E. camaldidensis
belong to the former series, whereas £, grandis, £. botryoides and E. camaldulensis belong
ta the later series (Brice Bruce 1985). E. tereticornis and E. camaldidensis were not in-
cluded in the trials at Bloemendal and Seven Oaks and therefore their relative suscepribil-
ity at these sites are unknown. At Gowan Brae and Sutton, however, E. rereticornts was
considerably more susceptible to P ercalypti than was E. grundis.

The results obrained from Gowan Brae and Sutton are similar to those reported in
Malawi, CHiroMpHa (1987) reported that E. teveticornis and E. conaldilensis showed high
fevels of infection whereas low Ievels of infection were found on E. grandis. From these
reports and the results reported in the tials rated in Natal, it appears that £, tereticornis is
considerably more susceptible to P encalypti than is E. grundis. Climatic conditions could
play a role in the degree of susceptibility within species. Differences in susceptibility are
therefore difficult 1o ascertain due to the different climatic and edaphic conditons re-
quired for growth by each species.

In all cases reported (Crous et al. 1989}, species of Ercalyptus belonging to the sub-
genus Monocalyptus were resistant wo P excalypti. E. tereticornis and E. grandis, of the sub-
genus Symphyomyrtus, appeared to be two of the most susceptible species. Nearly eighey
percent of Encalyptus plantations in South Africa are comprised of E. grundis (ScndNay
and STussinGgs 1987) and the susceptibility of this species to B ercalypti is therefore of
concern. The susceptibility of E. grandis is also important since the genetic diversity of the
species is being reduced through the extensive utilization of clonal propagation, Although
clonal propagation in forestry is desirable due to the uniformity of the crop obtained, the
likelihood of an epidemic caused by pathogens such as P ercilypti would be enhanced.

Summary

Twelve Encalyprus spp. belonging to the subgenus Symphyomyrnes and four belonging o the sub-
senus Monocalyptus were rated for suscepribility 1o the Ieaf pathogen Phacoseprovia encalypiii by
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means of a specially developed rating scale. All species belonging o Monocalypris were Tesistant,
in contrast, species belonging ro the subgenus Symphyonryrins, especially E. rereticornis and
E. gundis, were suscepiible to 8 encalypri.

Résumé
Différences de sensibilieé des Encalypius & Phavoseptovia excalvpts

Diouze Encafvptes spp. du sous-genre Sympbyomyrins ot quatre du sous-genre Monoclyptss ont
été évalués pour Jeur sensibilitd au pathogene foliaive Phacoseptoria encalyptii selon une écheile
d'évaluation mise au point A cette occasion. Toutes les espiees du sous-genre Monacalypins dua-
tent résisrantes. Par contre, celles du sous-gence Swnphyoryrons Ctaient sensibles, parucolibre-
prent £, rereticornis et £, grndis.

Zusammenfassung
Userschiode in der Anfilligheir von Euncalepros-Arton gegeniiber Pharoseptoria encalypts

Zwdlf Encafyptus-frten der Untergattung Symplyorayrties und vier Arcen der Untergartung Mo-
wocafyprus wurden aut die Anfalligheit gegeniber Phacoseproria encalyprii gerester, Dabel wurde
das Ausmall des Befalls mit einer speziell entwickelen Beurreilungsskata kiassifiziers. Alle Mono-
cafypros-Arten waren resistent. Daflr waren Arten der Uneergatsung Symphyomyrons anfiilig,
inshesondere E. tereticoris und E. grandis.
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