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Apple growers, private consultants, and extension specialists have all noted that bitter rot is 

increasingly common and is causing sporadic but economically significant losses throughout the 
northeastern and north central apple growing regions of North America. Forty years ago, bitter rot was 
considered a “southern disease” and apples with bitter rot were rarely observed in northern production 
regions.  

 Four factors have probably contributed to the increasing incidence of bitter rot in these regions. First, 
as a result of global warming, we have more days during summer with warm wetting events that are 
essential for initiating bitter rot infections and perhaps for increasing inoculum within orchards before the 
bitter rot pathogens move to apple fruit. Second, some new cultivars (e.g., Honeycrisp) are very 
susceptible to infection. Third, we are also growing more late-maturing cultivars such as Cripps Pink that 
may be picked in early November, and these cultivars may need additional fungicide sprays during 
September and/or early October if they are to be fully protected from bitter rot. Finally, mancozeb 
fungicides are very effective against Colletotrichum species, and the season-long use of mancozeb may 
have suppressed Colletotrichum populations in apple orchards prior to 1990 when the mancozeb labels 
were changed to prohibit applications during summer (i.e., within 77 days of harvest). 

During the same time that bitter rot was expanding into more northern production regions, scientific 
breakthroughs enabled us to better identify the species that cause both bitter rot of pome fruit and the 
associated apple leaf spot disease in various regions around the world. This new information helps to 
explain some of the regional differences that were observed many years earlier, but the new information 
also leads to new questions on how best to manage this disease. 

 
Changes in our understanding of Colletotrichum species affecting pome fruit: 

Ten years ago, the general consensus was that bitter rot in apples in North and South America was 
attributable to three pathogens: Colletotrichum acutatum, C. gloeosporioides, and Glomerella cingulata 
(Gonzales et al., 2006). Thanks to improved capabilities for accurately identify fungi using DNA analyses, 
there are now at least 18 recognized species of Colletotrichum that can infect apples or pears (Table 1). 
Those species belong to three different species complexes within the genus Colletotrichum. Some of the 
species listed in Table 1 are probably rare in pome fruits and may occur only where a preferred non-
rosaceous host is planted close to pome fruits. For example, C. salicis may have moved to apples from the 
willows that are used as wind breaks in New Zealand (Damm et al., 2012a). 

The worldwide distribution of the various species affecting pome fruits remains unclear. The 
preponderance of literature suggests that C. fioriniae is the predominant species in apples in northeastern 
United States and C. godetiae is one of the most frequently reported species from apples in Europe, 
although C. acerbum and C. rhombiforme have also been reported there. C. gloeosporioides may be the 
most common species in southeastern United States. It is not yet clear which species predominate in 
southeastern Asia.  Bragança et al. (2016) noted that while C. acutatum species in clades 1 and 2 (Table 
1) have been found in apples in Brazil, C. acutatum species from other clades that are important in other 
regions (C. fioriniae in North America, C. godetia and C. acerbum in Europe, and C. salicis in New 
Zealand) have not been found on apples in Brazil and might therefore be considered for quarantine status.  

Our abilities to interpret older literature are now compromised due to uncertainties about which 
species of Colletotrichum were being investigated in any given report. In some of the older literature, 
especially European literature on postharvest diseases, it is also easy to confuse bitter rot with other fruit 
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rot pathogens (especially Gloeosporium species) that are identical or related to the pathogens causing 
bull’s eye rot in the United States (Table 2). Storage decays caused by Nectria galligena, the cause of 
European apple tree canker can also be confused with biter rot. The species listed in Table 2 generally 
cause postharvest decays rather than decays that are evident at harvest. However, the initial symptoms of 
diseases listed in Table 2 are very similar to the initial symptoms of bitter rot when the latter develops as a 
postharvest decay (Børve and Stensvand, 2007). When any of these decays appear in stored fruit, the 
causal agent can be identified with certainty only by making isolations and then using DNA analyses to 
identify the pathogen. 

The fruit decay symptoms caused by the various Colletotrichum species are virtually identical, but the 
pathogen biology and the recommended management strategies can differ significantly among the species. 
For example, the Colletotrichum species present in Brazil and southeastern United States can cause a leaf 
spot disease that rapidly defoliates Gala trees (González et al., 2006; Velho et al., 2015) whereas C. 
fioriniae in NY has only occasionally been found in leaf spots (Rosenberger, D., 2012; Beaudoin et al., 
2015). The Colletotrichum species found in Norway, later identified as C. godetiae and C. rhombiforme 
(Børve and Stensvand, 2016), cause significant postharvest losses (Børve and Stensvand, 2015), and C. 
fioriniae has been reported as a postharvest pathogen in the U.S. (Kou et al., 2014; Rosenberger and Cox, 
2016). However, Brooks and Cooley (1917) reported that one of the species in eastern United Sates 
(probably C. gloeosporioides) does not grow at temperatures below 41 °F.  

In general, species in the C. gloeosporioides complex have higher temperature optima for growth and 
sporulation than species in the C. acutatum complex. Thus, it is not surprising that, as pome fruit 
pathogens, the latter are reported more frequently in cooler growing regions whereas the former are 
generally more predominant in warmer growing regions.  

The biology of the various Colletotrichum species is still poorly understood, especially as it relates to 
inoculum cycling in apple orchards. Several species have been shown to colonize a wide range of host 
plants, some of which may carry endophytic populations of Colletotrichum without displaying any 
evidence of disease (Table 3). At least three species, including the one causing most of the bitter rot in 
apples in Northeastern United States, have been shown to cause mortality in insects: C. fioriniae attacks 
Hemlock scale (Marcelino et al., 2008); C. gloeosporioides f. sp. ortheziidae infects citrus scale (Cesnik 
et al., 1996, although this Colletotrichum species may be C. nymphaeae instead according to Damm et al., 
2012a); and an unidentified species from the C. acutatum complex was recently shown to cause mortality 
in the Asian chestnut gall wasp (Graziosi and Rieske, 2015). Another species has been shown to protect 
cocoa plants from Phytophthora infections (Arnold et al., 2003, Mejía et al., 2008, Rojas et al., 2010). 
Species within the C. acutatum complex that can live endophytically in weeds may be more important in 
the orchard epidemiology of bitter rot in pome fruits, but within the C. gloeosporioides complex, C. 
fructicola has been reported as an endophyte (Weir et al 2012). Endophytes within the C. gloeosporioides 
complex are common in subtropical plants (Rojas et al. 2010). Several investigators have suggested that 
Colletotrichum may have developed a commensal or mutualistic relationship with some plant hosts 
because of its ability to suppress insect pests and/or other pathogens. 

The traditional understanding of the life cycle of Colletotrichum species in apples in North America 
involved a pathogen that overwintered primarily in dead tissues that remained in trees (especially in wood 
killed by fire blight), although it was also known to overwinter in buds and fruit mummies (Sutton, 2014). 
The role of bud infections has received little emphasis in North America whereas it has been investigated 
in Norway, Brazil, and New Zealand (Bernardi et al., 1983; Crusius et al., 2002; Børve and Stensvand, 
2007). Crusius et al. (2002) reported that isolates recovered from buds in Brazil (C. gloeosporoiodes 
group) were able to cause leaf spot but isolates recovered from fallen leaves and fruit mummies were only 
able to cause fruit rot. Fruit with bitter rot that overwinter on the orchard floor in Northeastern United 
States have also been suggested as potential overwintering sites (Rosenberger and Cox, 2016), although 
the importance of fruit mummies on the ground has not been documented in that region. However, 
research in other cropping systems suggest that Colletotrichum species can overwinter in plant debris on 
the soil surface even though they generally do not survive very well as spores in soil under field 
conditions.  
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Observations during several bitter rot outbreaks in NY have also implicated shade or forest trees on 
orchard perimeters as inoculum sources for some epidemics. Infections in tall trees would presumably 
allow for dissemination of the rain-splashed spores over greater distances during gusty thunderstorms 
than would be likely to occur with spores found only in apple tree canopies or in litter on the orchard floor.  

The role of species associated with the leaf spot disease known as Glomerella leaf spot also requires 
more study. Various species within the C. gloeosporioides complex have been shown to cause leaf spot 
epidemics that result in early defoliation of trees in Brazil and southeastern United States (González and 
Sutton, 1999; Velho et al., 2015). A leaf spot disease is also caused by C. karstii, the only known apple 
pathogen in the C. bionense group (Velho et al., 2015). Although González et al. (2006) recovered C. 
acutatum sensu lato from apple leaves, they were not able to recreate apple leaf spot disease by 
inoculating plants with those same isolates. Børve and Stensvand (2015) reported that their isolates of C. 
acutatum sensu lato caused leaf spot disease on inoculated plants, and although the identity of the 
pathogen they used apparently was not verified via DNA analysis, they later cited evidence that most of 
the species from apples in Norway were C. godetiae or C. rhombiforme (Børve and Stensvand, 2016). 

Results from leaf isolations can be confusing because, although C. acutatum sensu lato can be 
recovered from leaves, those species may not be sufficiently pathogenic to cause disease in the absence of 
predisposing factors. What remains unclear is whether isolates from the C. acutatum group can cause leaf 
spot disease when inoculated onto healthy leaves in the absence of other predisposing factors (e.g., 
necrotic leaf blotch and/or high populations of the leaf epiphyte, Aureobasidium pullulans). In work 
completed in the Hudson Valley of New York in late summer of 2012, we recovered Colletotrichum from 
most isolation attempts from leaf lesions showing colored bands sometimes associated with Glomerella 
leaf spot (Rosenberger, 2012). Representative isolates from among those that were recovered from leaves 
in 2012 were identified by Wallhead et al. (2014) as C. fioriniae. However, when we attempted similar 
isolations in the Hudson Valley in 2013, we failed to recover Colletotrichum isolates from leaves in more 
than 50 attempts even though the leaf lesions were identical to those observed the previous year. This 
experience raises the possibility that weather conditions in 2012 had allowed C. fioriniae to colonize 
tissue being killed by necrotic leaf blotch disease whereas environmental conditions in summer of 2013 
may have been unfavorable for development of C. fioriniae even though trees were again affected by 
necrotic leaf blotch. Thus, the ability of C. fioriniae to infect healthy leaves remains questionable.  

At this point in time, the accumulated literature suggests that Glomerella leaf spot in North and South 
America can be caused by C. karstii and by various species in the C. gloeosporioides complex, but 
probably not by species in the C. acutatum complex except when the pathogen acts as a secondary 
invader of damaged leaves. 

 
Practical implications:  

The role of Colletotrichum in symptomless, endophytic infections in weeds in the orchard ground 
cover remains unknown. To date, there is no evidence that endophytically infected plants produce spores 
or act as inoculum sources so long as they are alive. However, in at least some of these hosts, the fungus 
may sporulate on the infected host tissue after the tissue dies. Thus, plant species in orchard ground 
covers that are capable of hosting Colletotrichum species may ultimately contribute to orchard inoculum 
if the fungus can sporulate on portions of the plant that are remove by mowing, are killed by herbicides, 
or die of other causes. The list of endophytically infected host species encompasses many weeds 
commonly found in orchards, including dandelion, broad-leaf plantain, narrow-leaf plantain, white clover, 
and chickweed (Table 3). Peres et al (2005) stated that C. acutatum (sensu lato) had never been recovered 
from grasses, but Marcelino et al. (2009) reported that C. fioriniae could grow endophytically in barley. If 
broad-leaved weeds are a significant reservoir for Colletotrichum species in apple orchards, growers 
might benefit from applying herbicides such as 2-4D and/or Stinger to eliminate these plants from the 
ground cover while maintaining only grasses in the row middles. Elimination of broad-leaved weeds 
could be further justified because some of them are preferred hosts for rosy apple aphid and plant bug, 
and because flowering plants can attract wild pollinators into orchards during summer when insecticides 



Page 4 

applied to apples are likely to kill pollinators attracted to the flowering ground cover plants growing 
within orchards. 

Colletotrichum species may vary in their susceptibility to fungicides (Lee et al., 2007; Velho et al., 
2015, Munir et al., 2016, Chen et al., 2016). In general, species in the C. gloeosporioides complex are 
more susceptible to benzimidazole fungicides than species in the C. acutatum complex. Chen et al. (2016) 
found that five Colletotrichum species that were collected from peach orchards in South Carolina and 
Georgia varied significantly in their susceptibility to DMI fungicides, with some DMIs being more 
effective than other DMIs against some of the species. Munir et al. (2016) reported that species varied 
considerably both in their aggressiveness on inoculated apple fruit and in their sensitivity to thiophanate-
methyl, myclobutanil, trifloxystrobin, and captan. Isolates from the C. gloeosporioides complex were 
generally more sensitive to all four of the fungicides than were isolates from the C. acutatum complex.  

There is already widespread resistance in some Colletotrichum species and populations to QoI 
fungicides (Forcelini and Peres 2016, Hu et al. 2015, Inada et al. 2008, Kim et al. 2016, Nita and Bly 
2016, Oliveira et al 2016, Velez-Climent and Harmon 2016). Among the SDHI fungicides, boscalid, 
fluxapyroxad and fluopyram were ineffective against Colletotrichum species on inoculated apple and 
peach fruit whereas benzovindiflupyr showed modest activity against C. gloeosporioides and C. acutatum 
on apples and against C. fructicola, C. siamense, and C. acutatum on peaches (Ishii et al. 2016). In that 
study, penthiopyrad was very effective for protecting inoculated apple fruit from C. acutatum but not 
from C. gloeosporioides. The fungicide-resistance spectra among the various Colletotrichum species 
affecting pome fruits remains to be determined for many production regions. 

In fungicide trials with sooty blotch and flyspeck, none of the fungicides, not even Pristine, remained 
effective following 2.2 inches of rainfall (Rosenberger & Meyer, 2007). It seems likely that fungicide 
residue concentrations required to control bitter rot will be higher than those required to control sooty 
blotch and flyspeck, so even lesser amounts of rainfall may remove protection against bitter rot. Thus, 
fruit may become infected by some species of Colletotrichum in late September or October if weather 
favors infection after residues from the last fungicide application (often in late August) have been 
depleted. With cultivars such as Cripps Pink, which appears susceptible to bitter rot and sometimes is not 
harvested until early November, growers may need to consider applying fungicide sprays as late as 
October in some years. Postharvest treatment with fungicides such as fludioxonil (Scholar) may eliminate 
infections that occurred just several days before harvest, but postharvest fungicides cannot eradicate 
incubating infections of C. fioriniae that were established in the fruit more than a few days prior to 
infection (Rosenberger & Rugh, 2013). 

Recently, New York growers experienced problems with bitter rot decays in fruit coming out of 
storage. Isolations made from stored fruit in the Cox lab verified that the decays were still being caused 
by C. fioriniae rather than some other introduced species of Colletotrichum associated with storage 
decays elsewhere in the world (Rosenberger and Cox, 2016). C. fioriniae was also reported as a 
postharvest pathogen in Pennsylvania (Kou et al., 2014). The most likely explanation for development of 
bitter rot in storage is failure of growers to maintain fungicide coverage on apples during the immediate 
preharvest period, although gaps in coverage earlier in the season might have allowed Colletotrichum 
species to establish quiescent infections. However, development of bitter rot during storage may also 
occur if storage operators fail to cool fruit quickly. In too many cases, fruit temperatures in the center of 
bin stacks may remain above 40 °F for more than a week after harvest because limited refrigeration 
capacity and/or air movement with storage rooms result in delayed cooling (Waelti 1992, Thompson 
2006). More research is needed on the abilities of C. fioriniae and other apple-infecting species to grow at 
low temperatures, both after harvest and during long and cool wetting periods that can occur in late fall 
when water and spores collect in the calyx and/or the stem cups of fruit following fall rains. 

Throughout New York and New England, a low incidence of bitter rot is not uncommon in 
Honeycrisp orchards. However, occasionally bitter rot outbreaks occur in other cultivars as was reported 
by Jones et al. (1996) in Michigan. The trigger for these epidemics has not been determined, but in at least 
several cases I suspect that the epidemic developed after C. fioriniae invaded heat-damage fruit 
(Rosenberger, 2015). It is also possible, however, that extended periods of hot wet weather favored 
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development of massive amounts of inoculum either within trees, in litter on the orchard floor, or in 
endophytically infected plants in the ground cover. The relative importance of these inoculum sources 
must be determined before we can development appropriately directed management strategies. 

Management strategies will need to include more than just fungicides. In one trial at the Hudson 
Valley Lab, even the best fungicide programs were ineffective for controlling bitter rot on Honeycrisp 
during a major infection event that may have been attributable to drought and heat stress (Rosenberger et 
al., 2012; Rosenberger, 2015). Thus, new management strategies may need to include irrigation to avoid 
heat/drought stress, sprayable reflective coatings to reduce heat absorption by fruit in late summer, 
management of orchard perimeters to limit inoculum influx from tall border trees, sanitation via removal 
of leaves, fruit mummies, and dead twigs from beneath trees where bitter rot was a problem, and perhaps 
use of broadleaf herbicides to eliminate the potential for inoculum production from endophytically 
infected plants in the orchard ground cover. The benefits (if any) for all of the above-mentioned strategies 
remain to be proven. 

 
Critical research questions: 

1. What species of Colletotrichum are economically important in orchards in our various production 
regions? Published research tells us which ones may be present but very little about whether some 
of the less common species are economically important. 

2. What is the relative importance of the various inoculum sources that have been identified or 
suggested: infections in buds, litter on the orchard floor, endophytically infected plants in the 
ground cover, dead tissue within the tree canopy? 

3. What are appropriate pathogenicity tests for assessing the likelihood that different species of 
Colletotrichum can infect apple fruit or leaves under natural conditions as opposed to results from 
inoculation trials with massive amounts of inoculum on wounded leaves or fruit? How can we be 
certain that natural epiphytes such as Aureobasidium pullulans are not important for predisposing 
apple leaves to infection in pathogenicity trials with Colletotrichum species? 

4. What triggers massive infection events in the northeast? Heat/drought stress? Exceptionally high 
inoculum development? A specific series of environmental events? Some published reports (e.g., 
Biggs, 1995) suggest that Colletotrichum species may be endemic in most orchards but, although 
present on apple skins at harvest, they often fail to trigger disease unless fruit is stored until it is 
senescent. 

5. Will any of the non-chemical management strategies suggested in the last paragraph of the 
previous section provide cost-effective reductions in losses to bitter rot? 

6. How widespread is resistance to QoI fungicides in our orchard populations of Colletotrichum 
species, and how should growers adapt to resistance development for QoI and other fungicide 
classes? 

7. Which Colletotrichum species can grow in cold storage and/or infect fruit during long cool 
wetting periods in the fall? 

8. Given that international trade is likely to transfer the various species of Colletotrichum from their 
sources of origin to regions where they did not exist in the past, should we expect increasing 
problems with bitter rot over the next decade? 
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Table 1. Colletotrichum species reported to cause leaf spots or bitter rot in fruit of apple and/or pear. 
  Species/organs Regions where reported Citations for Other common  
  affected z on apple or pear pome fruits y  disease hosts 

C. gloeosporioides complex, Musae clade    20 
   C. gloeosporioides (Penz.) Penz. & Sacc.  AP fruit/lvs Southeastern US, 6, 10, blueberry 
      Synonym: Gloeosporium fructigenum Berk.       Korea 
      Teleomorph?: Glomerella cingulata (Stoneman) AP fruit, lvs Brazil, US 10 
  Spauld. & H. Schrenk; validity questioned (20) PR fruit, lvs China, Japan 11 

   C. fructicola Prihastuti, L. Cai & K.D. Hyde AP fruit, lvs  Brazil, Uruguay, 1, 9, 12, coffee, peanut 
        Teleomorph: Glomerella cingulata var. minor US (NC, KY), China 16, 17, 19 
                                     Wollenw., Z. Parasitenk. PR fruit, lvs Japan, China 13, 20, 22 
   C. alienum B.S. Weir & P.R. Johnston AP fruit Australia, New Zealand 20 avocado, persimmon 
   C. siamense Prihastuti, L. Cai & K.D. Hyde AP fruit US (NC, KY) 16, 20 many subtropical 
   C. aenigma B.S. Weir & P.R. Johnston AP fruit, lvs China 19 avocado 
  PR Japan 20 
   C. theobromicola Delacr. AP fruit Uruguay, US (KY) 1, 16, 17  Strawberry 

C. acutatum complex (by clades [7],  and with “A-x” groupings as per Sreenivasaprasad & Talhinhas 2005) 
   Clade 1:  
       C. paranaense C.A.D. Bragança & Damm � AP fruit Brazil 5 sour nut, peach 
       C. melonis Damm (fruits) AP fruit Brazil, Uruguay 1, 5, 17 muskmelon, citrus 
   Clade 2 (A2): C. nymphaeae (Pass.) Aa AP fruit Brazil, US (KY) 3, 5, 15, strawberry, olives  
  Korea, Japan 16, 17 
   Clade 3 (A3):  
          C. fioriniae Marcelino & Gouli AP fruit, (lvs?) Northeastern US 3, 14 blueberry, grape,  
          Teleomorph:  Korea, Brazil  15, 18 celery 
                 Glomerella acutata var. fioriniae  Slovenia, Latvia,  avocado, strawberry,  
  Croatia  olives 
   Clade 4: C. acutatum J.H. Simmonds (A5) PR fruit New Zealand, Japan 7 papaya, strawberry,  
    olives  
   Clade 5: C. acerbum Damm AP fruit New Zealand, Norway 3 unknown 
             C. godetiae Neerg. (A4) AP fruit Europe: Croatia, Slovenia, 2, 3, 21 strawberry, olives 
   Bulgaria, UK, Norway,  very broad host range  
   Netherlands, UK, US  
            C. pyricola Damm, P.F. Cannon & Crous  PR fruit New Zealand 7 unknown 
            C. rhombiforme Damm, P.F. Cannon & Crous   AP Norway 4 olive, blueberry 
            C. salicis  AP fruit Croatia, New Zealand 3, 7 willows (opportunistic  
            (Fuckel) Damm, P.F. Cannon & Crous (A7)      via wind breaks in NZ) 
  Clade unknown: C. piri Noack AP Brazil 7 (literature contains no recent 

reports of this species) 

C. boninense complex (Damm et al., 2012b) 
      C. karstii Y.L. Yang AP leaves US (VA?), Brazil 8, 17 Tropical/sub-tropical 
   z AP = apples, PR = pears, lvs = leaves (i.e., causing a leaf spot) 
  y References cited (see full citations listed as ‘Literature cited’): 

1. Alaniz et al., 2015 
2. Baroncelli et al., 2014  
3. Børve and Stensvand, 2015  
4. Børve and Stensvand, 2016 
5. Bragança et al., 2016 
6. Cheon et al., 2016 
7. Damm et al., 2012a 
8. Damm et al., 2012b 

  9. Fu et al., 2013 
10. Gonzalez et al., 2006 
11. Heng et al., 2011 
12. Hoge et al., 2016 
13. Jiang et al., 2014 
14. Kou et al., 2014  
15. Lee et al., 2007  

16. Munir et al., 2016 
17. Velho et al., 2015 
18. Wallhead et al., 2014 
19. Wang et al., 2015a 
20 Weir et al., 2012 
21. Wenneker et al., 2016  
22. Zhang et al., 2015 

\________/ 
\_____/ \_

__
__

/ 

\_
__

__
__

__
/ 

\_____/ \_
__

__
/ 
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Table 2. Other (mostly postharvest) diseases sometimes confused with bitter rot and pathogens that cause them:  

Common name Pathogen names Reference* 

Gloeosporium rot Neofabraea alba (E.J. Guthrie) Verkley 
   (European literature)     Synonyms: Gloeosporium album  Osterw. Snowden, A. L. 1990 
      Pezicula alba Guthrie  
  Anamorph: Phlyctema vagabunda Desm. 

 Pezicula malicorticis (Jackson) Nannf. 
     Anamorph: Gloeosporium perennans Zeller & Childs Snowden 1990 

Bull’s eye rot Neofabraea malicorticis H.S. Jacks. Spotts, R. A. 2014 
  Anamorph: Cryptosporiopsis curvispora (Peck) Gremmen  

 Neofabraea perennans  Keinholz Spotts, R. A. 2014 
  Anamorph: Cryptosporiopsis perennans (Zeller and Childs) Wollenw.) 

 Neofabraea alba (E.J. Guthrie) Verkley Spotts, R. A. 2014 
     Synonyms: Gloeosporium album  Osterw. 
      Pezicula alba Guthrie  
  Anamorph: Phlyctema vagabunda Desm. 

 Cryptosporiopsis kienholzii (Seifert, Spotts & Lévesque) Spotts, R. A. 2014 

Nectria eye rot Neonectria galligena (Bres.) Rossman & Samuels Creemers, P. 2014 
  (Cylindrocarpon rot)  Anamorph: Cylindrocarpon heteronema (Berk. & Broome) Wollenw.  
  Teleomorph synonym: Nectria galligena Bresad.  

Side rot Cadophora malorum (Kidd & Beaumont) W. Gams Sugar, D. 2014 
   (mostly on pears)     Synonyms: Phialophora malorum  Kidd & Reaumont) McColloch 
   Sporotrichum malorum Kidd & Beaumont 
   Sporotrichum carpogenum Ruehle 

*See full citations listed under ‘Literature cited’. Synonyms as determined from  www.mycobank.org/ . 
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Table 3: A partial list of plants shown to harbor populations of C. acutatum species, often endophytically. 

Plants that can harbor C. fioriniae (Marceline et al., 2009) 
Acer saccharum (Aceraceae)  sugar maple 
Alliaria petiolata (Brassicaceae)   garlic mustard 
Aralia nudicaulis (Araliaceae)  Wild sarsaparilla 
Arisaema triphyllum (Araceae)   jack-in-the-pulpit 
Aster sp. (Asteraceae)  asters 
Barberis thunbergii (Berberidaceae)  Japanese barberry 
Capsicum annuum var. New Ace (Solanaceae) pepper 
Catalpa speciosa (Bignoniaceae)   catalpa tree 
Fragaria x ananassa var. Honeoye (Rosaceae)  strawberry 
Hamamelis virginiana (Hamamelidaceae)   American witch-hazel 
Hordeum vulgare (Gramineae) barley 
Liriodendrum tulipifera (Magnoliaceae) tulip poplar 
Magnolia sp. (Magnoliaceae)   magnolia 
Pachysandra terminalis (Buxaceae)  Japanese pachysandra 
Parthenocissus quinquefolia (Vitaceae)   Virginia creeper 
Phaseolus vulgaris var. Blue Lake 274 (Fabaceae); beans 
Prunus avium (Rosaceae)  sweet cherry 
Rosa sp. (Rosaceae)  rose 
Rosa multiflora (Rosaceae)  multiflora rose 
Rubus idaeus (Rosaceae)  red raspberry 
Sassafras albidum (Lauraceae)  sassafras tree 
Solanum lycopersicum var. Patio (Solanaceae) tomato,  
Sorbus americana (Rosaceae)   American mountain ash 
Tilia americana (Tiliaceae)  American linden 
Trientalis borealis (Primulaceae)  starflower 
Tsuga canadensis (Pinaceae)  eastern hemlock 
Tussilago farfara (Asteraceae)  coltsfoot 
Ulmus sp. (Ulmaceae)  elm 
Vaccinium sp. (Rosaceae)  blueberry 
Verbascum sp. (Scrophulariaceae)  mullein 

 
Plants that supported C. acutatum sensu lato 

From Parikka and Lemmetty (2012): 
Epilobium angustifolium rosebay willow herb 
Tripleurospermum inodorum � scentless mayweed 
Plantago major greater plantain 
Taraxacum vulgare  dandelion 
Capsella bursa-pastoris  shepherd’s purse  
Stellaria media  common chickweed 
Phacelia tanacetifolia fiddleneck 
Carum carvi   caraway 
Trifolium repens white clover 
Mentha sp.  mint 
Ranunculus repens creeping buttercup 
Phacelia tanacetifolia blue tansy 
 

From Berrie and Burgess (2003) 
Rumex obtusifolius  broad-leaved dock 
Plantago lanceolata narrow-leaved plantain 

 


