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If one only compared the untreated control trees, the best growth performers at Cussacks Section were:
E. nitens (all three provenances), E. fastigata (Robertson), and E. fraxinoides (Nimmitabel). At Fridays
Creek, the best performers were E. badjensis (Mt Dromedary) and E. pilularis (Orara East State Forest)
while at the Kennaicle Creek site the best growing monocalypts were E. sieberi (Nullica), E. pilularis
(Orara East State Forest) and E. laevopinea (Tenterfield). The two Symphyomyrtus species at Kennaicle

Creek with the tallest mean heights in the controls were E. badjensis and E. saligna (40 km west of Coffs
Harbour).

Not unexpectedly, survival rates were higher amongst the Symphyomyrtus species than the monocalypts
atthe two coastal sites (see discussion by Noble 1989 and Turnbull et al. 1993) while tree deaths were much
higher in both eucalypt groupings on the colder Tablelands site. Our results support earlier field
observations, in that sapling mortality by defoliation is rare (eg Candy et al. 1992). Hence tree mortality
was not influenced by the chemical treatments, except amongst the Symphyomyrtus species when sprayed
with both the insecticide and fungicide treatments at Cussacks Section, thus suggesting a possible
interaction between frost damage and injury from fungi and insects (especially tip sap-sucking insects such
as Amorbus spp.). It may be possible to compensate for the higher mortality of monocalypt saplings
through various planting density strategies.

This study also demonstrated the advantage of multiple assessments over several seasons in order to obtain
a more complete picture of canopy damage by insect pests and fungal diseases (Recher et al. 1996). Our
results compliment the observations of Pryor and Clarke (1964) and Came et al. (1974) in that, it was not
until the second summer that trees were significantly attacked. Figure 2D also illustrates the consecutive
attack from Christmas beetles at Kennaicle Creek during the second and third summers. Several authors
have reported that repetitive low-intensity defoliation of eucalypt saplings has a greater impact on growth
than a lower frequency of high-intensity defoliations (eg Candy et al. 1992, Abbott et al. 1993). The final
important feature illustrated in the graphs of Figure 2 was the apparent susceptibility of certain eucalypt
species to elevated fungal attack after being sprayed with the insecticide treatment. A possible explanation
for this was that all treatments were sprayed as an aqueous solution to the point of “run-off” over the entire
canopy of treated trees. The control trees were left completely untreated. The regularly applied film of
moisture to the leaves may have resulted in more favourable conditions for fungal spore germination
compared to untreated foliage. This phenomenon was not repeated when a fungicide was applied with the
insecticide. Conditions were very dry during the 1993 and 1994 seasons in northern New South Wales.

An alternative explanation is that the insecticide treatment may have killed any invertebrate fungal feeders
that were feeding on the surfaces of the leaves. More work is required to validate these conjectures. They
do however, highlight the need to monitor both insect and fungal damage and in future research field trials,
the need for water controls when applying foliar insecticide treatments.

I.  SYMPHYOMYRTUS VERSUS MONOCALYPTUS

Several earlier publications have claimed that the Symphyomyrtus species tend to establish more rapidly
than Monocalyptus species (Davidson and Reid 1980, Duff et al 1983, Noble 1989, Tumbull ez al. 1993).
When young, they have higherinitial growth rates, however, as the trees mature the Monocalyptus species
eventually gain dominance. A primary mechanism for this changeover in dominance has been suggested
to be the greater susceptibility of Symphyomyrtus species to foliar damage from fungi and insects (Burdon
~ and Chilvers 1974, Duff et al. 1983, Woinarski and Cullen 1984, Noble 1989). Our field trials have been
one of the few studies designed to test this hypothesis.

Our results confirm that, in general, the Monocalyptus species suffered less leaf damage from insects and
fungal diseases than the Symphyomyrtus. At27 months of age both the height and diameter growth of the
untreated Monocalyptus exceeded that of the Symphyomyrtus. However, when insecticide and fungicide
treatments were applied the average mean heights and diameters of the Symphyomyrtus were equal to or,
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in some cases, better than the Monocalyptus species. These mean results need to interpreted cautiously
because examination of individual species/provenance results reveal that the variation in heights and
diameters between species of the Symphyomyrtus was much greater thatof the Monocalyptusin the untreated
controls at all three sites (not withstanding the differences in numbers of species/provenances used in each
eucalypt grouping). In addition, at Fridays Creek where the pressure from insects and diseases was lower
than at Kennaicle Creek, the tallest species were Symphyomyrtus species (ie E. smithii (Mt Dromedary)
and E. badjensis (Cathcart State Forest)). At Kennaicle Creek, where there was a high defoliation pressure
from the Christmas beetles and fungi, the tallest species were E. sieberi (Nullica) and E. pilularis (Orara
East State Forest), both monocalypt species. When this high defoliation pressure was alleviated through
application of pesticides then the average height of the Symphyomyrtus significantly exceeded that of the
Monocalyptus species (8.4 £ 0.14 m verses 7.5 £ 0.14 m, Table 6A and 6B).

The field studies undertaken by Turnbull et al. (1988) in Tasmania showed that in stands receiving regular
applications of both fertiliser and insecticides during the first four growing seasons the standing volumes
of the Symphyomyrtus eucalypts (E. globulus and E. nitens) were consistently greater at several sites than
those of the Monocalyptus eucalypts (E. regnans and E. delegatensis). They concluded it was the larger

size of the photosynthetic canopy that resulted in the faster volume growth of the Symphyomyrtus

compared to the Monocalyptus species.

A possible explanation as to why Symphyomyrtus species tend to suffer higher levels of damage than
species of Monocalyptus isbecause many ‘pest’ insect species and fungal pathogens tend to be opportunistic
and respond quickly to the presence of vigorous host tree canopies (Clark and Dallwitz 1975, Ohmart 1991
but see White 1969). Frequent or prolonged presence of large areas of susceptible foliage facilitates
generational success of insect herbivores and production and carryover of fungal spore inoculum. Thus
a possible evolutionary mechanism driving this ecological divergence is the association between insect
species and foliar pathogens capable of exploiting and inflicting damage to the larger canopy leaf areas
of the Symphyomyrtus (relative to Monocalyptus) (see Landsberg and Cork 1997 for review of supporting
hypotheses).

2.  RECOMMENDATIONS FOR FUTURE PEST AND DISEASE STUDIES IN NORTHERN
NEW SOUTH WALES

This study has identified an array of insect pests and fungal pathogens capable of preventing optimal
growth rates in plantation eucalypts grown on the north coast of New South Wales. Unfortunately, at
present, there does not appear to be .a eucalypt that has the following attributes: is well suited to most
available sites on the north coast of New South Wales, is capable of sustained rapid growth, is suitable for
both solid wood products and pulping and can achieve these desirable outcomes with minimal intervention.

We have identified a number of pathogens and insect pests that need further study. For example, studies
of infection biology, epidemiology of the pathogens and feeding and oviposition preference studies of the
insects and their economic impacts are required. The crop-loss trials involved a mosaic of species and

provenances planted in small plots. It is likely that when larger monoculture plantations are established

the impacts of some pathogens and insects will be greater. There is evidence of this happening in
plantations of species of Corymbia where R. pitareka is a destructive pathogen, though in native forests
it appears to be of little significance. Similarly species of Mycosphaerella are now recognised as growth
limiting pathogens in plantations of E. globulus and E. nitens in parts of southern Australia and overseas.
Pathogensin this category identified as significant from the crop-loss trials include Aulographina eucalyptii
on species of Monocalyptus, Ramularia pitareka on species of Corymbia, species of Seimatosporium and
Vermisporium on species of Symphyomyrtus and Hainesia lythrii on Eucalyptus spp.

We suggest that there exists two broad options for the future direction of pest and disease management on
the north coast. To be successful, both options will require committed long-term research programmes
(Figure 3). The first option is a classical integrated pest management strategy. This would be based on
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thoroughknowledge of the biologies of the key pests and and pathogens and cost/benefitanalyses of impact
of damage on tree growth and effective control measures. It also depends on regular accurate monitoring
and rapid implementation of any necessary controls. The pros and cons of this approach are discussed by
Elliott et al. (1992) and Clarke (1995). This is the approach undertaken by the Tasmanian forest industry.
The situation in Tasmania, however, differs significantly from that in northern New South Wales, in that
they have selected three commercial species (E. nitens, E. globulus and E. regnans) for the pulpwood
industry and they have a good knowledge of their (relatively few) key pests, an effective monitoring
program in place and knowledge of the cost benefits associated with chemical control. For a cost benefit
approach to be successful there would need to be changes in approach and greater availability of economic
parameters. At present joint venture plantations are being established primarily for pole, veneer and
sawlog production. The aim is to produce a merchantable product at age 30 years. However, if the aim
was to produce logs of particular dimensions in the shortest time the approach to pest and disease
management would necessarily be different. With an emphasis on maximizing the rate of production it
would become more economically viable to actively minimize damage from insect pests and fungal
diseases (possibly through the development and application of environmentally acceptable but often
relatively expensive novel biotic insecticides/fungicides).

The second option is based principally on tree breeding and/or a clonal forestry approach using
vegetatively propagated planting stock selected for having desirable attributes in all three traits, ie growth,
wood properties and pest and disease resistance. The most common approach is the field screening for
natural growth traits and resistance amongst a wide range of selected species and provenances (eg Farrow
et al. 1994, Floyd et al. 1994, Floyd and Farrow 1994, Raymond 1995). For example, the selection of
provenances which switch early from glaucous juvenile foliage and hence escape the build-up of autumn
gum moth populations (Farrow et al. 1994). The pest and disease crop loss study is the very early stage
of suchaprocess. Other studies have demonstrated that the extent of defoliation was correlated with levels
of the essential oil, 1,8-cineole and this can vary significantly between species and provenances (Edwards
et al. 1993, Stone and Bacon 1994, Li and Madden 1995). Itis likely each attribute will be independently
inherited. Thus it will be necessary to identify resistance factors for each economically significant
pathogen or pest. An alternative procedure would be through the development and screening of species
hybrids. The crop-loss trials indicate, for example, the hybrid of E. grandis with E. badjensis or E. pilularis
with E. cloeziana might have considerable potential for the north coast.

Notwithstanding the progress that has been made with modern vegetative propagation and tissue culture
techniques, it would be very desirable to start any research programs in this area as soon as possible because
of the generational times associated with eucalypts. There is a third approach which is being used in high
value agricultural crops and that is gene engineering. However, much more high-technology research is
required before the genes controlling the physical and chemical traits which confer resistance to specific
insects and fungal pathogens are identified in commercial eucalypt species. The inclusion of the genes for
toxin -production from Bacillus thuringiensis to confer resistence to insect herbivores, or genes for
tolerence to glyphosate herbicide is often mentioned. ’

‘Finally, although rapid establishment and early growth is very important the trend towards meeting
multiple end-use requirements means that the final sawlog crop will be harvested 30 to 40 years after
planting. In eucalypt plantations the profile of economically important pests and diseases shifts from
defoliating agents to those causing stem defect with increasing length of rotation (eg Wylie and Peters
1993). We currently have very little knowledge of the species complex causing stem defect or of the
variability in eucalypt species/provenance resistance to this form of stem degrade.
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APPENDIX 1

SELECTED SPECIES/PROVENANCES AND THEIR ORIGIN.

Fridays Creek site (Coffs Harbour District), Symphyomyrtus species.

Altitude
Sub-plot No. Species Common Name Locality ATSC No. _ Latitude Longitude (m)
1 E. amplifolia Cabbage gum - NW of Moleton 13323 30°08’ 152°53° 47
2 E. amplifolia Cabbage gum Nerriga 15522 '35°0° 150°06° 600
3 E. globulus subsp.
bicostata Southern blue gum Rylestone 16305 32°43° 150°13° 1100
4 E. botryoides Southern mahogany Milton 16026 35°08’ 15024’ 250
5 E. botryoides Southern mahogany Orbost 15303 37°39° 148°40° 210
6 E. badjensis Big badja gum Cathcart S.F. 17018 36°50° 149°31’ 900
7 E.deanei Round leaved gum Watagan 11174 32°50° 151°10° 120
8 E. deanei Round leaved gum Boonoo 16897 28°52° 152°07° 1000
9 E. dunnii Dunn’s white gum Clouds Ceek 17923 30°00° 152°41° 320
10 E. grandis Flooded gum Coffs Harbour 8.0. routine 30°08’ 153°07 100
1 E. grandis Flooded gum Coffs Harbour S.0. routine 30°08° 153°%07 100
12 E. grandis Flooded gum Coffs Harbour 8.0. routine 30°08’ 153°07° 100
13 E. grandis Flooded gum Coffs Harbour 8.0. routine 30°08’ 153°07’ 100
14 E. grandis Flooded gum Atherton 16583 17°18’ 145°25° 1100
15 E. globulus subsp. Maiden’s gum Yurammie S.F. 17769 36°49° 149°45’ 250
maidenii
16 E. microcorys . Tallowwood Kenilworth 17136 2641’ 152°35° 650
17 E. microcorys Tallowwood Kempsey 15609 30°53” 152°55° 30
18 E. nitens Tallowwood Majors Point 16636 30°25° 152°25° 1450
19 - E. grandis Flooded gum Coffs Harbour 8.0. routine 30°08’ 153°07 100
20 E. propinqua Grey gum Woolgoolga 13321 30°04° 153°06° 200
21 E. grandis Flooded gum Coffs Harbour S.0. routine 30°08° 153°07 100
22 E. saligna Sydney blue gum Armidale 13335 30°46° 152°02° 910
23 E. saligna Sydney blue gum 40 km W of Coffs 13320 30°12° 152°49° 600
24 E. snuthii Gully gum Mt Dromedary 12559 36°22° 149°57 600
25 E. viminalis Manna gum Kaputar N.P. 12570 30°18’ 150°11° 1400
Fridays Creek site (Coffs Harbour District), Monocalyptus and Corymbia species
Altitude
Sub-plot No. Species Common Name Locality ATSC No. _ Latitude Longitude (m)
1 E. agglomerata Blue leaved stringybark Batemans Bay 15284 35°32° 150°10° 160
2 E. pilularis Blackbutt Orara East S.F. routine 30°10° 153°06° 100
3 C. citriodora Lemon scented gum Mareeba 15960 17°05° 145°32° 750
4 C. citriodora Lemon scented gum Irvine Bank 14850 17°26° 145°12° 900
s E. pilularis Blackbutt Orara East S.F. routine 30°10° 153°06’ 100
6 E. pilularis Blackbutt Orara East S.F. routine 30°10° 153°06° 100
7 E. cloeziana Gympie messmate Blackdown 12196 23°44° 149°07° 400
8 E. globoidea White stringybark Barcoongere S.F. 10853 29°58’ 153°11 60
9 E. globoidea White stringybark Nowa Nowa 15286 37°47 148°13’ 40
10 E, globoidea White stringybark NE of Bega 15927 36°36° 150°03° 50
11 E. laevopinea Silvertop stringybark S New England 14840 31°30° 151°06’ . 186
i2 E. pilularis Blackbutt Orara East S.F. routine 30°10’ 153°06° 100
13 E. laevopinea Silvertop stringybark SE of Tenterfield 16000 29°09° 152°07° 1080
14 C. maculata Spotted gum Batemans Bay 16049 35°36’ 150°14’ 100
15 C. variegata Spotted gum Warwick 16360 28°23° 151°42° 750
16 C. maculata Spotted gum Moleton 16757 30°07° 152°54’ 400
17 E. meullerana Yellow stringybark Cann River 15304 37°38’ 148°48’ 280
18 E. meullerana Yellow stringybark SW of Narooma 15306 36°17 149°58° 160
19 E. meullerana Yellow stringybark Orbost 15012 37°23° 148°37° 300
20 E. pilularis Blackbutt Orara East S.F. routine 30°10° 153°06’ 100
21 E. pilularis Blackbutt Orara East S.F. routine 30°10° 153°06° 100
22 E. pilularis Blackbutt Orara East S.F. routine 30°10° 153°06° 100
23 E. pilularis Blackbutt Orara East S.F. routine 30°10° 153°06° 100
24 E. pilularis Blackbutt Grafton 13901 29°35’ 153°15° 20
25 E. sieberi Silvertop ash Nullica S.F. 12127 37°07° 149°53° 360
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Kennaicle Creek site (Urunga District), Symphyomyrtus species.

. Altitude
Sub-plot No. Species Common Name Locality ATSC No. _ Latitude Longitude (m)
1 E. amplifolia Cabbage gum NW of Moleton 13323 30°08’ 152°53 47
2 E. amplifolia Cabbage gum Nerriga 15522 35°00° 150°06° 600
3 E. globulus subsp. Southern biue gum Rylestone 16305 32°43° 150°13° 1100
bicostata
4 E. glob. bicostata Southern blue gum Mt Strathbogie 16370 35°56° 145°57 700
5 E. botryoides Southern mahogany Milton 16026 35°08’ 150°24° 250
6 E. botryoides Southern mahogany Orbost 15303 37°39° 148°40° 210
7 E. badjensis Big badja gum Glenbog S.F. 17774 36°36° 149°26° 1050
8 E. deanei Round leaved gum Watagan 11174 32°50° 151°10° 120
9 E. dunnii Dunn’s white gum Clouds Ceek 17923 30°00’ 152°41° 320
10 E. glob. globulus Tasmanian blue gum Flinder’s Island 17799 40°06’ 148°00° 15
11 E. grandis Flooded gum Coffs Harbour 8.0. routine 30°08’ 153°07° 100
12 E. grandis Flooded gum Coffs Harbour 8.0 routine 30°08° 153°07 100
13 E. grandis Flooded gum Coffs Harbour S.0. routine 30°08’ 153°07 100
14 E. grandis Flooded gum Coffs Harbour 8.0. routine 30°08’ 153°07 100
15 E. grandis Flooded gum Atherton 16583 17°18’ 145°25° 1100
16 E. glob. maidenii Maiden’s gum Yurammie S.F. 17769 36°49° 149°45° 250
17 E. microcorys Tallowwood Kenilworth 17136 26°41° 152°35° 650
18 E. microcorys Tallowwood Kempsey 15609 30°53’ 152°55° 30
19 E. nitens Shining gum Majors Point 16636 30°25° 152°25° 1450
20 E. propingqua Grey gum Woolgoolga 13321 30°04° 153°06° 200
21 E. quadrangulata White topped box Clouds Creek S.F. 17581 30°04’ 152°38 650
22 E. saligna Sydney blue gum Armidale 13335 30°46° 152°02° 910
23 E. saligna Sydney blue gum 40 km W of Coffs 13320 30°12° 152°49° 600
24 E. smithii Gully gum Mt Dromedary 12559 36°22° 149°57° 600
25 E. viminalis Manna gum Kaputar N.P. 12570 30°18’ 150°11° 1400

Kennaicle Creek site (Urunga District), Monocalyptus and Corymbia species

: Altitude
Sub-plot No. Species Common Name Locality ATSC No. _ Latitude Longitude (m)
1 E. agglomerata Blue leaved stringybark Batemans Bay 15284 3532’ 150°10° 160
2 E. pilularis Blackbutt Orara East S.F. routine 30°10° 153°06° 100
3 C. citriodora Lemon scented gum Mareeba 15960 17°05’ 145°32° 750
4 C. citriodora Lemon scented gum Irvine Bank 14850 17°26° 145°12° 900
S E. pilularis Blackbutt Orara East S.F. routine 30°10° 153°06° 100
6 E. pilularis Blackbutt Orara East S.F. routine 30°10° 153°06° 100
7 E. cloeziana Gympie messmate Blackdown 12196 23°44 149°07° 400
8 E. globoidea White stringybark Barcoongere S.F. 10853 29°58° 153°11° 60
9 E. globoidea White stringybark Nowa Nowa 15286 37°47 148°13° 40
10 E. globoidea White stringybark NE of Bega 15927 36°36° 150°03° 50
1 E. laevopinea Silvertop stringybark S New England 14840 31°30° 151°06’ 186
12 E. pilularis Blackbutt Orara East S.F. routine 30°10° 153°06° 100
13 E. laevopinea Silvertop stringybark SE of Tenterfield 16000 29°09° 152°07 1080
14 C. maculata Spotted gum Batemans Bay 16049 35°36° 150°14° 100
15 C. variegata Spotted gum Warwick 16360 28°23%’ 151°42’ 750
16 C. maculata. Spotted gum Moleton 16757 30°07°. 152°54’ 400
17 E. meullerana Yellow stringybark Cann River 15304 37°38’ 148°48’ 280
18 E. meullerana Yellow stringybark SW of Narooma 15306 36°17 149°58° 160
19 E.meullerana Yellow stringybark Orbost 15012 37°23’ 148°37° 300
20 E. pilularis Blackbutt Orara East S.F. routine 30°10° 153°06° -100
21 E. pilularis Blackbutt Orara East S.F. routine 30°10° 153°06° 100
22 E. pilularis Blackbutt Orara East S.F. routine 30°10° 153°06° 100
23 E. pilularis Blackbutt Orara East S.F. routine 30°10° 153°06’ 100
24 E. pilularis Blackbutt Grafton 13901 29°35° 153°15° 20
25 E. sieberi Silvertop ash Nullica S.F. 12127 37°07" 149°53° 360
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Cussacks Section site (Walcha District), Symphyomyrtus species.

Altitude
Sub-plot No. Species Common Name Locality ATSC No.  Latitude Longitude (m)
1 E. badjensis Big badja gum Glenbog S.F. 17774 36°36° 149°26° 1050
2 E. globulus subsp. Southern blue gum Rylestone 16305 32°43° 150°13° 1100
bicostata .
3 E. glob. bicostata Southern blue gum Mt Strathbogie 16370 36°56’ 145°57 700
4 E. cypellocarpa Mountain grey gum Brown Mt 16309 36°39° 149°26° 940
5 E. cypellocarpa Mountain grey gum Bonang 12655 37°12 148°42° 860
6 E. darympleana subsp. Mountain gum E of Warwick 13348 28°14° 152°22° 900
heptantha
7 E. dunnii Dunn’s white gum Clouds Creek 17923 30°00° 152°41° 320
8 E. glob. globulus Tasmanian blue gum Otway S.F. 16851 38°45° 143°26° 160
9 E. glob. globulus Tasmanian blue gum Flinders Island 17799 40°06’ 148°00° 15
10 E. glob. maidenii Maidens gum Yurammie S.F. 17769 36°49° 149°45° 250
11 E. glob. maidenii Maidens gum Black Range, Eden 17742 37°10° 149°41° 320
12 E. nitens ' Shining gum Macalister 17758 37°30° 146°26° 1200
13 E. nitens Shining gum Majors Point, Ebor 16636 30°25° 152°25° 1450
14 E. nitens Shining gum Majors point, Ebor 16636 30°25° 152°25° 1450
15 E. nitens Shining gum Majors Point, Ebor 16636 30°25° 152°25° 1450
16 E. nitens Shining gum Mt Toorongo Plat. 16352 37°47 146°16° 900
17 E. ovata Swamp gum 21 km S of Bombala 17285 37°06’ 149°18’ 750
18 E. ovata Swamp gum Port Huon 18350 43°09° 146°58° 5
19 E. quadrangulata White topped box Clouds Creek S.F. 17581 30°04° 152°38’ 650
20 E. rummeryi Steel box Kangaroo S.F. 16829 41°05” 147°46° 200
21 E. saligna Sydney blue gum Armidale 13335 30°46° 152°02° 910
22 E. smuthii Gully gum Tallaganda S.F. 18284 3526’ 149°36° 900
23 E. smithii Gully gum Mt Domedary 12559 36°22° 149°57 600
24 E. viminalis Manna gum Kaputar N.P. 12570 30°18° 150°11° 1400
25 E. viminalis Manna gum Apollo Bay 16094 38°44° 143°26° 100
Cussacks Section site (Walcha District), Monocalyptus and Corymbia species.
Altitude
Sub-plot No. Species Common Name Locality ATSC No. Latitude _ Longitude (m)
1 E. andrewsii subsp.
andrewsii New England blackbutt Winterbourne 11023 24°26° 150°59° 88
2 E. and. andrewsii New England blackbutt Kroombit S.F, Calliope 13037 24°23° 151°00° 860
3 E. and. campanulata New England blackbutt Njangala District 11652 31°17 15124’ 910
4 E. and. campanulata New England blackbutt Dichappy S.F. 16833 30°29’ 152°40° 700
5 E. delegatensis Alpine ash Mt Gibbo, Vic 13110 36°37 148°01° 1310
6 E. fraxinoides White ash Pikes Saddle area 12115 35°59° 149°33° 1250
7 E. fastigata Brown barrel S of Oberon 15110 34°%1° 149°58° 1060
8 E. fastigata Brown barrel Tallagandra S.F. 16302 35°52° 149°30° 1105
9 E. fastigata’ Brown barrel N of Roberston 16303 34°33° 150°36° 700
10 E. fastigata Brown barrel N of Roberston 16303 34°33° 150°36° 700
i1 E. fastigata Brown barrel N of Roberston 16303 34°33° 150°36° 700
12 E. fastigata Brown Barrel N of Roberton 16303 34°33 150°36’ 700
13 E. fraxinoides White ash Nimmitabel 15526 36°29” 149°19° 1100
14 E. globoidea White stringybark NE of Bega 15927 36°36 150°03” 50
15 E. laevopinea Silvertop stringybark Walcha District 11653 31 151°26’ 1070
16 E.'laevopinea Silvertop stringybark 17km SE of Tenterfield 16000 29°09’ '152°07° 1080
17 E. muellerana Yellow stringybark 26km SW of Narooma 15306 36°17 149°58° 160
18 E. laevopinea Silvertop stringybark S New England 14840 31°30° 151°06° 186
19 E. obliqua Messmate Lavers Hilt 15901 38°40° 143°21° 270
20 E. oreades Blue Mountains ash Newnes S.F. 17344 33°24 150°13° 1000
21 E. oreades Blue Mountains ash near Newnes 12228 33°10° 150°15° 1000
22 E. regnans Mountain ash Strzelecki Ranges 16867 38°35° 146°30° 480
23 E. regnans Mountain ash Forester, Tas. 15178 41°05° 147°46° 200
24 E. sieberi Silvertop ash Nullica S.F. 12127 37°07 149°53° 360
25 E. sieberi Silvertop ash NE highlands, Tas. 13155 41°10° 147°45° 200
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APPENDIX 2

EUCALYPT PLANTATION TRIALS - PEST AND DISEASE MONITORING SHEET.
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APPENDIX 3

DISEASE AND INSECT DAMAGE ASSESSMENT CODES ASSOCIATED WITH THE MONITORING
SHEETS.

General tree appearance and damage other than that by insects or fungi

Nil Entry Normal FL Frost damage, light
A Stunted FM  Frost damage, moderate
B Severely defoliated FS Frost damage, severe
C Original foliage replaced by epicormics FT  Frost damage, tips only
D Dead G Drought affected
E Grazed by vertebrates w Windfall

DISEASE SCORING

For both the disease and the insect damage scoring, use the comments column to indicate whether the
specific damage is restricted to the juvenile foliage and not on the true adult foliage.

Disease severity

Scoring for the estimate of leaf area showing symptoms of disease on immature, mature and old
_leaves. Separate score systems are to be used for either juvenile foliage and true adult foliage. To
assist in the assessment of disease severity a series of standard diagrams depicting 0, 3, 6, 12, 25, 50,
75, 87 and 100% of the total leaf areas with disease symptoms can be obtained from Mr Jack Simpson
(Forest Pathologist, State Forests of New South Wales).

Juvenile foliage : Adult foliage
% leaf area infected Score % leaf area infected Score

0 0 0 0
0.1-3.0 1 0.1-3.0 1
31-6.0 2 31-6.0 2
6.1-12.0 3 6.1-12.0 3
12.1-25.0 4 12.1-25.0 4
25.1-100 5 25.1-50.0 5
50.1-75.0 6
75.1-87.0 7
87.1-100 8

Disease incidence

Scoring for the estimate of the proportion of leaves showing symptoms of disease on immature, mature
and old leaves.

% foliage infected Score

0 0

0.1-6.0 1

6.1-25.0 2

25.1-50.0 3
50.1-75.0 4
75.0-90.0 5
90.1 - 100 6
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INSE RIN

Type of insect damage

Code describing the most common type of insect damage on the bud/growing tips, immature and mature

foliage.

aves

Galls

Wilting

“mZQTEHY QWL

Insect damage scores

Holes only

Edge scalloping only L
Both holes and scalloping M
Entire removal N
Skeletonising

Blistering or mining

Stems /branches

K

Necrosis (eg by Psyllids)

Curling or Webbing

Galls

Cuts or lesions
Borer holes
Witches broom

Scoring for the estimate of amount of foliage damaged by insects on the Buds/Growing Tips, Imma-

ture and Mature Foliage.
Nil entry
1

2
3
4
5

Insect abundance

None or very little damage
About 1/8th damaged
About 1/4th damaged
About 1/2th damaged
About 3/4th damaged
Nearly all damaged

(approx. 0% t0 5%)
(approx. 10%)
(approx. 25%)
(approx. 50%)
(approx. 75%)
(over 90%)

Scoring for the estimate of the numbers of the insects present on the buds/growing tips, immature and
mature foliage. Use the comments to provide insect names, if known, or identification codes used

when labelling sampling jars.

Nil entry
1
2
3

Definitions of leaf age classes

None present

Present
Common
Extreme

Bud/growing tip - Terminal end of shoot, leaves folded or just commencing to grow apart.
Immature foliage - Leaves not yet fully expanded.

Mature foliage - Leaves fully grown, during current season’s growth.

Old foliage - Leaves fully grown, from previous season’s growth.
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APPENDIX 4

LIST OF POTENTIAL INSECT PESTS SAMPLED FROM EACH OF THE THREE TRIAL SITES.

Cussacks Section - Symphyomyrtus species.

Host tree

Insect pest

Insect Family : Order

E. eypellocarpa

E. dalrympleana ssp.
heptantha

E. dunnii

E. globulus ssp. bicostata

E. globulus ssp. maidenii

E. nitens

E. ovata

E. quadranéulata
E. smithii
E. viminalis

Chrysophtharta sp., Paropsis porosa Erichson (eucalypt leaf beetle)
Perga sp. (black sawfly larvae)
Eurymelidae sp. (trechopper)

Chrysophtharta sp., C. cloelia Stil (eucalypt leaf beetle)
Amorbus rubiginosus (Guérin-Méneville) (tip-feeding bug)
Mnesampela privata (Guenée) (autumn gum month)
Ctenarytaina eucalypti (Maskell) (bluegum psyllid)
Amorbus rubiginosus (tip-feeding bug)

Mnesampela privata (autumn gum month)

Ctenarytaina eucalypti (bluegum psyllid)

Amorbus rubiginosus (tip-feeding bug)

Heteronyx sp., Liparetrus sp. (tip-feeding scarabs)
Paropsis porosa (eucalypt leaf beetle)

Mnesampela privata (autumn gum moth)

Paropsis porosa (eucalypt leaf beetle)

Opodiphthera helena (White) (emperor gum moth larvae)
Paropsis porosa (eucalypt leaf beetle)

Opodiphthera helena (emperor gum moth larvae)
Eurymelidae sp. (trechopper)

Chrysoptharta cloelia, Paropsis porosus (eucalypt leaf beetles)
Gonipterus sp. (eucalypt weevil)

Mnesampela privata (autumn gum month)

Chrysomelidae : Coleoptera
Pergidae : Hymenoptera
Eurymelidae : Hemiptera

Chrysomelidae : Coleoptera
Coreidae : Hemiptera
Geometridae : Lepidoptera
Psyllidae : Hemiptera
Coreidae : Hemiptera
Geometridae : Lepidoptera
Psyllidae : Hemiptera
Coreidae : Hemiptera
Scarabaeidae : Coleoptera
Chrysomelidae : Coleoptera
Geometridae : Lepidoptera
Chrysomelidae : Coleoptera
Saturniidae : Lepidoptera
Chrysomelidae : Coleoptera
Saturniidae : Lepidoptera
Eurymelidae : Hemiptera
Chrysomelidae : Coleoptera
Curculionidae : Coleoptera
Geometridae : Lepidoptera

Frost tip damage observed on E. glob. bicostata, E. glob. maidenii, E. quadrangulata, E. smithii and E. viminalis.

Cussacks Section - Monocalyptus species

Host tree

Insect pest

Insect Family : Order

E. andrewsii ssp. andrewsii

E. andrewsii ssp. campanulata

E. delegatensis

E. fastigata
E. fraxinoides
E. laevopinea

E. muellerana
E. oreades
E. regnans

¢

E. sieberi

Chrysophtharta sp. (eucalypt leaf beetle)

Opodiphthera helena (emperor gum moth larvae)
Chrysophtharta sp. (eucalypt leaf beetle)

Mnesampela privata (autumn gum moth)

Glycaspis sp. (sugary lerps) '

Chrysophtharta sp., Paropsis atomaria Olivier (eucalypt leaf beetles)
Amorbus sp. (tip-feeding bug) :
Chrysophtharta spp., Paropsis porosa (eucalypt leaf beetles)
Mnesampela privata (autumn gum month)

Chrysophtharta sp. (eucalypt leaf beetle)

Eriococcus coriaceus Maskell (gumtree scale)

Amorbus sp. (tip-feeding bug)

Liparetrus sp. (tip-feeding scarab)

Edusella sp., Paropsis porosa (eucalypt leaf beetles)
Chrysophtharta sp. (eucalypt leaf beetles)

Chrysomelidae : Coleoptera
Saturniidae : Lepidoptera
Chrysomelidae : Coleoptera
Geometridae : Lepidoptera
Psyllidae : Hemiptera
Chrysomelidae : Coleoptera
Coreidae : Hemiptera
Chrysomelidae : Coleoptera
Geometridae : Lepidoptera
Chrysomelidae : Coleoptera
Eriococcidae : Hemiptera
Coreidae : Hemiptera
Scarabaeidae : Coleoptera
Chrysomelidae : Coleoptera
Chrysomelidae : Coleoptera

Frost tip damage observed on E. andrewsii, E. fastigata, E. laevopinea, E. obliqua and E. sieberi.
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Fridavs Creek - Symphyomyrtus species

Host tree

Insect pest

Insect Family : Order

E. amplifolia

E. badjensis
E. botryoides
E. deanei

E. dunnii

E. globulus ssp. bicostata
E. globulus ssp. maidenii

E. grandis

E. nitens
E. propinqua

E. saligna

E. viminalis

Cardiaspina fiscella Taylor, C. maniformis Taylor (lace lerps)
Creiis liturata (Froggatt) (lerp)

Anoplognathus chloropyrus (Drapiez) (Christmas beetle)
Hyalarcta huebneri (Westwood) (bagmoth)

Curculionidae sp. (weevil) .

Cardiaspina fiscella, C. maniformis (lace lerps)
Phylacteophaga froggatti Riek (leaf blister sawfly)
Anoplognathus porosus (Dalman) (Christmas beetle)
Cardiaspina maniformis (lace lerp)

Chrysoptharta cloelia (eucalypt leaf beetle)

Cardiaspina maniformis (lace lerp)

Automolius sp. (tip-feeding scarab)

Anoplognathus chloropyrus (Christmas beetle)
Chrysophtharta cloelia, Paropsis variolosa Marshall (euc. leaf beetles)
Mnesampela privata (auvtumn gum month)

Ctenarytaina eucalypti (bluegum psyllid)

Mnesampela privata (autumn gum month)

Ctenarytaina eucalypti (bluegum psyllid)

Mnesampela privata (autumn gum moth)

Cardiaspina fiscella, C. maniformis, C. albitextura Taylor (lace lerps)
Creiis liturata (lerp)

Ctenarytaina eucalypti (bluegum psyllid)

Anoplognathus chloropyrus (Christmas beetle)
Chrysophtharta cloelia, Paropsis variolosa (eucalypt leaf beetles)
Mnesampela privata (autumn gum month)

Doratifera vulnerans (Lewin) (mottled cupmoth)

Hyalarcta huebneri (bagmoth)

Phylacteophaga froggatti (leaf blister sawfly)

Automolius sp. (tip-feeding scarab)

Cardiaspina maniformis (lace lerp)

Phylacteophaga froggatti (leaf blister sawily)

Cardiaspina fiscella, C. maniformis, C. albitextura (lace lerps).
Creiis liturata (lerp)

Eurymela sp. (trechopper)

Chrysoptharta cloelia, Paropsis variolosa (euc. leaf beetle)
Doratifera vulnerans (mottled cupmoth)

Mnesampela privata_(autumn gum month)

Psyllidae : Hemiptera
Psyllidae : Hemiptera
Scarabaeidae : Coleoptera
Psychidae : Lepidoptera
Curculionidae : Coleoptera
Psyllidae : Hemiptera
Pergidae : Hymenoptera
Scarabaeidae : Coleoptera
Psyllidae : Hemiptera
Chrysomelidae : Coleoptera
Psyllidae : Hemiptera
Scarabaeidae : Coleoptera
Scarabaeidae : Coleoptera
Chrysomelidae : Coleoptera
Geometridae : Lepidoptera
Psyllidae : Hemiptera
Geometridae : Lepidoptera
Psyllidae : Hemiptera
Geometridae : Lepidoptera
Psyllidae : Hemiptera
Psyllidae : Hemiptera
Psyllid ;: Hemiptera
Scarabaeidae : Coleoptera
Chrysomelidae : Coleoptera
Geometridae : Lepidoptera
Limacodidae : Lepidoptera
Psychidae : Lepidoptera
Pergidae : Hymenoptera
Scarabaeidae : Coleoptera
Psyllidae : Hemiptera
Pergidae : Hymenoptera
Psyllidae : Hemiptera
Psyllidae : Hemiptera
Eurymelidae : Hemiptera
Chrysomelidae : Coleoptera
Limacodidae : Lepidoptera
Geometridae : Lepidoptera

Fridays Creek - Monocalyptus and Corymbia species

Host tree Insect pest Insect Family : Order
C. citriodora Anoplognathus chloropyrus (Christmas beetle) Scarabaeidae : Coleoptera
C. maculata Anoplognathus sp. (Christmas beetle) Scarabaeidae : Coleoptera

E. globoidea
E. laevopinea
E. muellerana

Automolius sp. (tip-feeding scarab)
Paropsis atomaria (eucalyptus leaf beetle)
Glycaspis sp. (sugary lerps)
Anoplognathus sp. (Christmas beetle)

Scarabaeidae : Coleoptera
Chrysomelidae : Coleoptera
Psyllidae : Hemiptera
Scarabaeidae : Coleoptera

E. pilularis ‘ Glycaspis sp. (sugary lerps) Psyllidae : Hemiptera
Anoplognathus porosus (Christmas beetle) Scarabaeidae : Coleoptera
Paropsis variolosa (eucalypt leaf beetle) Chrysomelidae : Coleoptera

E. sieberi Anoplognathus sp. (Christmas beetle) Scarabaeidae : Coleoptera
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Kennaicle creek - Symphyomyrtus species

Host tree

Insect pest

Insect Family : Order

E. amplifolia

E. botryoides

E. deanei
E. dunnii

E. globulus ssp. globulus
E. globulus ssp. maidenii
E. grandis

E. microcorys
E. nitens
- E. propinqua

E. quadrangulata
E. saligna

E. smithii
E. viminalis

Eurymeloides sp (treehoppers)

Anoplognathus chiloropyrus, A. porosus (Christmas beetles)
Paropsis sp. (eucalypt leaf beetle)

Anoplognathus chloropyrus, A. porosus (Christmas beetles)
Monolepta australis (Jacoby) (leaf beetle)

Hyalarcta huebneri (bagmoth)

Anoplognathus chloropyrus (Christmas beetle)
Anoplognathus chloropyrus, A. porosus (Christmas beetles)
Paropsis atomaria, Chrysophtharta cloelia (leaf beetles)
Anoplognathus chloropyrus (Christmas beetle)
Anoplognathus chloropyrus (Christmas beetle)
Cardiaspina maniformis (lace lerp)

Anoplognathus chloropyrus, A. porosus (Christmas beetles)
Paropsis variolosa,Chrysophtharta cloelia (euc.leaf beetles)
Monolepta australis (leaf beetle)

Anoplognathus chloropyrus (Christmas beetle)
Anoplognathus chloropyrus (Christmas beetle)
Eurymelidae sp. (trechopper)

Anoplognathus chloropyrus, A. porosus (Christmas beetles)
Euops sp. (weevil)

Anoplognathus chloropyrus, A. porosus (Christmas beetles)
Anoplognathus chloropyrus (Christmas beetle)
Chrysophtharta cloelia (eucalypt leaf beetle)

Monolepta australis (leaf beetle)

Anoplognathus chloropyrus (Christmas beetle)
Anoplognathus chloropyrus (Christmas beetle)

Eurymelidae : Hemiptera
Scarabaeidae : Coleoptera
Chrysomelidae : Coleoptera
Scarabaeidae : Coleoptera
Chrysomelidae : Coleoptera
Psychidae : Lepidoptera
Scarabaeidae : Coleoptera
Scarabaeidae : Coleoptera
Chrysomelidae : Coleoptera
Scarabaeidae : Coleoptera
Scarabaeidae : Coleoptera
Psyllidae : Hemiptera
Scarabaeidae : Coleoptera
Chrysomelidae : Coleoptera
Chrysomelidae : Coleoptera
Scarabaeidae : Coleoptera
Scarabaeidae : Coleoptera
Eurymelidae : Hemiptera
Scarabaeidae : Coleoptera
Attelabidae : Coleoptera
Scarabaeidae : Coleoptera
Scarabaeidae : Coleoptera
Chrysomelidae : Coleoptera
Chrysomelidae : Coleoptera
Scarabaeidae : Coleoptera
Scarabaeidae : Coleoptera

Kennaicle Creek - Monocalyptus and Corymbia species

Host tree Insect pest Insect Family : Order

C. citriodora Anoplognatus spp. (Christmas beetles) Scarabaeidae : Coleoptera
Hyalarcta nigrescens (Doubleday) (bagmoth) Psychidae : Lepidoptera

C. maculata Anoplognatus chloropyrus, A. porosus (Christmas beetles) Scarabaeidae : Coleoptera

C. variegata

E. meullerana
E. pilularis

E. sieberi

Edusella sp. (leaf beetle)

Hyalarcta nigrescens (bagmoth)

Anoplognathus chloropyrus, A. porosus (Christmas beetles)
Paropsis variolosa (eucalypt leaf beetle)

Anoplognatus chloropyrus, A. porosus (Christmas beetles)
Anoplognathus chloropyrus, A. porosus (Christmas beetles)

Paropsis variolosa, Paropsisterna liturata Marshall (leaf beetles)

Teia anartoides Walker (painted apple moth)
Anoplognathus chloropyrus, A. porosus (Christmas beetles)

Chrysomelidae : Coleoptera
Psychidae : Lepidoptera
Scarabaeidae : Coleoptera
Chrysomelidae : Coleoptera
Scarabaeidae : Coleoptera
Scarabaeidae : Coleoptera
Chrysomelidae : Coleoptera
Lymantriidae : Lepidoptera
Scarabaeidae : Coleoptera
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APPENDIX 5

LIST OF POTENTIAL FUNGAL PATHOGENS SAMPLED FROM EACH OF THE THREE TRIAL SITES.

Cussacks Section

Symphyomyrtus species

Monocalyptus species

Host tree

Pathogen

Host tree

Pathogen

E. cypellocarpa

E. dalrympleana ssp. heptantha

E. dunnii
E. globulus ssp. bicostata

E. globulus ssp. globulus
E. globulus ssp. maidenii

E. nitens

E. ovata
E. quadrangulata
E. saligna

E. smithii
E. viminalis

Botrytis cinerea Pers.Fr.

Pestalotiopsis sp.

Macrophomina phaseoli (Tassi) Goidanich
Botrytis cinerea

Mycosphaerella cryptica (Cooke) Hansf.
Botrytis cinerea

Mycosphaerella cryptica

Botrytis cinerea

Mycosphaerella cryptica

Botrytis cinerea

Harlmessia sp.

Mycosphaerella cryptica

Harknessia sp.

Pestalotiopsis sp.

Botrytis cinerea

Vermisporium biseptatum H.J. Swart & M.A. Will.

Mycosphaerella cryptica
Pestalotiopsis sp.

Aulographina eucalypyi (Cooke & Massee) Arx & E. Mill.

Pestalotiopsis sp.

Phaeothyriolum microthyrioides (G. Winter) H.J. Swart

Vermisporium biseptatum

E. andrewsii ssp. andrewsii

E. andrewsii ssp. campanulata
E. delegatensis

E. fastigata

E. fraxinoides

E. laevopinea
E. muellerana

E. obliqua

E. oreades

E. regnans
E. sieberi

Botrytis cinerea

Botrytis cinerea

Aulographina eucalypti

Aulographina eucalypti

Armillaria luteobubalina Kile & Watling
Aulographina eucalypti

Idiocercus australis (Cooke) H.J. Swart
Aulographina eucalypti

Aulographina eucalypti
Phaeothyriolum microthyrioides
Aulographina eucalypti

Idiocercus australis

Coniothyrium sp.

Armillaria luteobubalina

Aulographina eucalypti

Aulographina eucalypti

Armillaria luteobubalina

Aulographina eucalypti
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Fridays Creek

Symphyomyrtus species

Monocalyptus and Corymbia species

Host tree Pathogen Host tree Pathogen

E. amplifolia Aulographina eucalypti C. citriodora Pestalosphaeria sp.
Botrytis cinerea Ramularia piterika Walker &

. Bertus

Harimessia spp. C. maculata Pestalosphaeria sp.
Vermisporium sp. Ramularia piterika

E. badjensis Vermisporium spp. C. variegata Pestalosphaeria sp.

E. botryoides Harknessia spp. Ramularia piterika
Sonderhenia eucalypticola (A.R. Davis) H.J. Swart &'J. Walker E. agglomerata Hainesia Iythrii (Desmaz) Hohn.

E. deanei Botrytis cinerea E. cloeziana Pestalotiopsis sp.
Harlmessia spp. E. globoidea Vermisporium spp.

E. dunnii Vermisporium spp. E. laevopinea Coniella eucalypticola Nag Raj

E. globulus ssp. bicostata Botrytis cinerea E. muellerana Botrytis cinerea
Harkmessia spp. Vermisporiunt spp.
Macrophomina phaseoli E. pilularis Coniella eucalypticola

E. globulus ssp. maidenii Botrytis cinerea Hainesia lythrii
Harlmnessia spp. Vermisporium spp.
Macrophomina phaseoli . E. sieberi Aulographina eucalypti

E. grandis Botrytis cinerea Coniella eucalypticola
Sonderhenia eucalypticola Macrophomina phaseoli

E. microcorys Botrytis cinerea

E. nitens Macrophomina phaseoli

E. propinqua Botrytis cinerea

E. saligna Phomopsis sp.
Vermisporium spp.

E. viminalis Botrytis cinerea

Vermisporium spp.
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Kennaicle Creek

Symphyomyrtus species

Monocalyptus and Corymbia species

Host tree Pathogen Host tree Pathogen

E. amplifolia Botrytis cinerea C. citriodora Endothiella gyrosa Sacc.
Harknessia spp. Pestalosphaeria sp.
Vermisporium spp. Ramularia piterika

E. badjensis Vermisporiunt spp. C. maculata Pestalosphaeria sp.

E. botryoides Botrytis cinerea Ramularia piterika
Vermisporium spp. C. variegata Cytospora eucalypticola

E. deanei

E. dunnii
E. globulus ssp.bicostata

E. globulus ssp. globulus

E. globulus ssp. maidenii

E. grandis

E. microcorys

E. nitens

Phomopsis sp.
Vermisporium spp.
Hainesia Iythrii
Botrytis cinerea
Harlmessia spp.
Macrophomina phaseoli
Vermisporium spp.
Botrytis cinerea
Cytospora eucalypticola van der Westh.
Hainesia lythrii
Harfmessia spp.
Macrophomina phaseoli
Phomopsis sp.
Vermisporium spp.
Botrytis cinerea

Kirramyces eucalypti (Cooke & Massee) J. Walker, B.C.Sutton

& Pascoe

Vermisporium spp.
Botrytis cinerea
Cytospora eucalypticola
Fairmaniella leprosa (Fairm.) Petr. & Syd.
Hainesia lythrii
Harknessia spp.
Sonderhenia eucalypticola
Vermisporium spp.
Botrytis cinerea
Harknessia spp.
Kirramyces eucalypti
Vermisporium spp.

E. agglomerata

E. cloeziana
E. globoidea

E. laevopinea
E. muellerana

E. pilularis

E. sieberi

Pestalosphaeria sp.
Ramularia piterika
Botryosphaeria sp.
Coniella eucalypti
Hainesia lythrii
Hainesia lythrii
Macrophomina phaseoli
Phomopsis sp.
Vermisporium spp.
Aulographina eucalypti
Hainesia lythrii
Vermisporium spp.
Coniella eucalypti
Cytospora eucalypticola
Hainesia lythrii
Aulographina eucalypti

Macrophomina phaseoli
Phomopsis sp.
Vermisporium spp.
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Kennaicle Creek (cont.)

Symphyomyrtus species

Monocalyptus and Corymbia species

Host tree

Pathogen

Host tree

Pathogen

E. propingua

E. quadrangulata
E. saligna

E. viminalis

Colletotrichum gloeosporioides (Penz.) Penz. & Sacc. in Penz.
Microsphaeropsis sp.

Phomopsis sp.

Botrytis cinerea

Rhizoctonia solani Kithn

Fairmaniella leprosa

Hainesia Iythrii

Hainesia lythrii

Harknessia spp.

Vermisporium spp.
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