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Dothiorella rot of avocado fruit caused by 

Botryosphaeria ribis

Circular 120                          

January 1941



Bot of walnut caused 

by Botryosphaeria ribis

1915



Branch wilt: Neoscytalidium dimitiatum           

(member of Botryosphaeriaceae family)



cankers

Botryosphaeria canker and blight of walnut

Fruit blight



Band canker of almond (1950s)



Botryosphaeria panicle and shoot blight of pistachio 

(discovered in 1984)



… following the Botryosphaeria epidemic in 1996-1998



Elderberry along Highway 5 with severe 

Bot blight (Colusa)



blackberries
almonds

airborne spores

water-splashed spores

Botryosphaeria from blackberries to almonds



Severe Botryosphaeria blight on sequoia trees     

(in Sacramento)



Cedar & Redwood trees with                                     

Bot blight (Fresno)



Cedar trees in a public park 

with  Bot blight (Madera)



Bot blight in trees of a public park (Fresno)



Hosts from which Botryosphaeria dothidea

was frequently isolated in California

Host                         Scientific name Family 

Almond Prunus dulcis Rosaceae

Apple Malus domestica Rosaceae

Avocado* Persea americana Lauraceae

Blackberry* Rubus ursinus Rosaceae

Black walnut Junglans hinsii Juglandaceae

Carob seed tree Ceratonia siliqua Leguminosae

Incense cedar Cedrus libani Pinaceae

Deodar cedar Cedrus deodara Pinaceae

Chinese hackberry Celtis sinensis Ulmaceae

California redwood* Sequoia sempervirens Taxodiaceae

Cotoneaster Cotoneaster frigidus Rosaceae

Cottonwood Populus deltoides Populaceae

English walnut Juglans regia Juglandaceae

Eucalyptus Eucalyptus coccifera Myrtaceae

Euonymus Euonymus fortunei Celestraceae 

Silver dollar 

Eucalyptus

Eucalyptus orbifolia Myrtaceae

Feijoa Feijoa sellowiana Myrtaceae

Fig Ficus carica Fagaceae



Host                         Scientific name Family 
Giant sequoia* Sequoiadendron giganteum Taxodiaceae

Juniper Juniperus occidentalis Cypressaceae

Jasmine Jasminum officinale Jasminaceae

Lemon Citrus × limon Citraceae

Sweet gum Liquidambar styraciflua Mamamelidacea

e

Maple Acer sp. Aceraceae

Oak Quercus sp. Fagaceae

Olive* Olea europea Olivaceae

Orange Citrus × auranteum Citraceae

Pistachio Pistacia vera Anacardiaceae

Pear Pyrus communis Rosaceae

Pecan Carya illinoensis Junglandaceae

Persimmon Diospyros kaki Ebenaceae

Pine Pinus radiata Pinaceae

Prune Prunus domestica Rosaceae

Firethorn* Pyracantha coccinea Rosaceae

Raymond ash Fraxinus augustifolia

augustifolia subsp. oxycarpa

Oleaceae

Hosts from which Botryosphaeria dothidea

was frequently isolated in California



* This Table includes fruit and nut trees, vines, 

ornamentals, and wild forest trees and bushes 

Host Scientific name Botanical family

Sycamore maple Acer pseudoplatanus Aceraceae

Wax leaf Privet Ligustrum japonicum Oleaceae

Western redbud Cedris canadensis Leguminosae

Wild  rose Rosa sp. Rosaceae

White willow Salix alba Salicaceae

Arroyo willow Salix lasiolepis Salicaceae

Weeping willow Salix babylonica Salicaceae

Hosts from which Botryosphaeria dothidea

was frequently isolated in California



Dynamic of articles on Botryosphaeriaceae spp. published in the 

American Phytopathological Society Journals from 2000 to 2016 



Disease cause: Botryosphaeria spp.
saprophytes – endophytes – parasites

DISEASES

• Leaf spots

• Fruit rots

• Dieback back

• Perennial Cankers

– Avocado, Citrus

– Pistachio, Walnut

– Almond

– Grapevine, Apple …

– Oak

– Giant Sequoia …

HOSTS

• Woody perennial 

crops

• Ornamental plants

• Native and introduced 

forest trees

• Common in riparian 

areas

Some species can survive as 

“endophytes” (latent infections) in 

symptomless tissues.



Killing of major branches:

▪ Fruit loss

▪ Production wood loss

Avocado branch canker and dieback



Avocado branch canker and dieback disease  

(Dothiorella canker)

• Increased incidence in recent years in 

California avocados.

• Caused by a complex of  Botryosphaeriaceae 

species (McDonald & Eskalen, 2011). 



Overall objective:

• To establish a comprehensive picture on the identity, 

prevalence, distribution, and impact of 

Botryosphaeria and Colletotrichum species in 

California avocados;

- Year 1: Emphasis on old avocado orchards

- Year 2: Emphasis on nurseries and young orchards

• To understand the infection process by these two 

diseases (Botryosphaeria branch canker and dieback 

and Anthracnose) in order to develop management 

approaches.

Project funded by CAC:



Specific objectives:

1. Determine the extent of Botryosphaeria/Anthracnose 

presence in avocado groves.

2. Identify the most common and aggressive species of 

Botryosphaeriaceae and Colletotrichum.

3. Study the life/ disease cycle of these pathogens in 

avocado groves and factors affecting these diseases. 

4. Develop disease control measures. 



Botryosphaeria canker and dieback invades 

sunburned tissues and pruning wounds

Pruning wound with 

infection & canker



Sunburn damage



Death (canker) of graft union



Courts of 

infection of 

avocado by 

Botryosphaeria

▪ Pruning wounds         cankers

▪ Grafting wounds        death  

▪ Wounds from hail, freeze, sunburn     

cankers

▪ Leaf tip burn due to drought, salt, or lack of 
organic matter         leaf blight

▪ Cracks caused by drought or wind      
cankers

▪ Mechanical wounds         cankers

▪ Latent infections         twig and  leaf lesions, 
& fruit rot 



Survey of old avocado orchards in main 

Counties of production

Sampling and plating of various avocado tissues

San Luis obispo; Ventura; Riverside; & San Diego
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Lamb Hass Hass Hass Hass Lamb Hass Hass Hass

Bonsall Valley Center Valley Center Pauma Valley Fallbrook

West_L ZRT Mesa_C Starbeam NIG (15 YO)

Survey: Incidence of Botryosphaeria and Colletotrichum 
spp. in  avocado orchards in San Diego Co.

Samples include mainly twigs and branches 

Grower 1 Grower 2 Grower 3 Grower 4 Grower 5

Samples from Bonsall, 

Valley Center, Pauma 

Valley, & Fallbrook.
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Grower1

Incidence of Botryosphaeria spp. and Colletotrichum spp. &  

other fungi isolated from avocado leaves in San Diego Co.

Samples from Bonsall, 

Valley Center, Pauma 

Valley, & Fallbrook.
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20 10 25 10 10 42 11 30 14

Leaf no lesion Twig no
lesion

Fruit
lesion

Peduncle holding
leaf

Fruit mummie Rotten fruit Twig no
lesion

Infected
petiole

Peduncle

Lamb Hass Hass Lamb Hass Hass

Bonsall Pauma Valley Fallbrook

West_L Starbeam NIG (15 yo)

Incidence of Bot, Coll and other fungi in other organs sampled from 
avocado orchards in San Diego Co.

Incidence of Botryosphaeria spp. and Colletotrichum spp. &  

other fungi isolated from other organs of avocado in San 

Diego Co.

Petiole

Samples from Bonsall, Valley Center, Pauma Valley, & Fallbrook.



Pathogen morphological identification at the 
genus level



Peudothecia Pycnidia

Both pycnidia and pseudothecia in avocado tissues 

Botryosphaeria spp. reproductive structures



oozing pycnidia

pycnidia

pycnidia

water  

splashed

or insect 

spread

conidia

Water-splashed inoculum in pycnidia (very common)



pseudothecia

ascospores

Leaf tip burn

We also found pseudothecia in avocado tissues 

(branches, shoots, and leaves) 



Lasiodiplodia spp.

Selection of representative Botryosphaeria isolates for 
Identification at the species level using molecular 

methods

Botryosphaeria dothidea

Neofusicoccum spp.

(N. mediterraneum, N. 

luteum, N. parvum…)



Identification of Botryosphaeria 

species through DNA sequencing
and Distribution in avocados

County Species

A San Diego

B Ventura

C Riverside

D
San Luis 

Obispo

E
Santa 

Barbara

Botryosphaeriaceae isolates

1. Neofusicoccum luteum

2. N. nonquaesitum

3. N. australe

4. N. cryptoaustrale

5. Botryosphaeria dothidea

6. N. mediterraneum

7. Lasiodiplodia theobromae

8. N. parvum

9. Diplodia pseudoseriata

10.D. corticola

11.D. africana

Diaporthaceae



Fungal species Walnut Pistachio Almond

Botryosphaeria dothidea + +        + 

Neofusicoccum parvum + + +

Neofusicoccum mediterraneum + + +

Diplodia mutila + --- ---

Neofusicoccum nonquaesitum + --- +

Neofusicoccum vitifusiforme + + ---

Diplodia seriata + + +

Dothiorella iberica + + +

Lasiodiplodia citricola + + +

Neoscytalidium dimitiatum 

(=Hendersonula toruloidea)
+ + +

Diaporthe rhusicola (Phomopsis) + + +

Diaporthe neitheicola

(Phomopsis)                                                                                                                            

+ --- ---

Summary of Botryosphaeriaceae in nut crops – California  

Similar examples in other crops



Anthracnose symptoms on avocados:
Mainly a postharvest issue; it is also found in cankers and 

leaf lesions and the litter 

• Avocado

• Citrus

• Mango

• Papaya …

Survey: 70% Botryosphaeria spp. and 30% Colletotrichum spp. (2017)



Botryosphaeria and Colletotrichum lesions on 

mature fruit

Botryosphaeria”

(mouse gray) 

Colletotrichum 

(pink and slimy) 



Tip burn due to salt damage:                             
Colonized by Bot and Colletotrichum pathogens



Causal agent of Anthracnose 

• Historically known as Colletotrichum 
gloeosporioides

• Life cycle of Colletotrichum spp. comprises:

* conidia produced in open structures (acervulli) 
(spread by water)

* ascospores produced in closed structures 
(perithecial) (spread by air)



Incidence of Botryosphaeria spp. and Colletotrichum spp. 

isolated from avocado branches in Ventura Co.

Samples from Santa Paula, 

Pomona,  and Fillmore 



Incidence of Botryosphaeria spp. and Colletotrichum spp. 

isolated from avocado leaf lesions in Ventura Co.



Incidence of Botryosphaeria and Colletotrichum spp. isolated 

from avocado leaf necrotic lesions in San Luis Obispo Co.



Identification of Colletotrichum

species through molecular 

procedures

County Species

A San Diego

B Ventura

C Riverside

D
San Luis 

Obispo

E
Santa 

Barbara

Several Colletotrichum species in 

the                   

C. gloeosporioides complex

1 C. perseae

2 C. fructicola

3 C. siamense

4 C. gloeosporioides

5 C. aotearoa



Pathogenicity of Botryosphaeria spp. from avocado 

orchards in laboratory experiments



Hass Gem

Significant differences in lesion sizes

Lesion size of cankers (cm) on Hass and Gem 

avocado cultivars 

Botryosphaeria 

species



Pathogenicity of Botryosphaeria spp. in potted 
trees

Accumulation of persitol



Periodic inoculations of 

avocado organs:   

Lasio. theobromae;

Neof. nonquaesitum;

Coll. gloeospoioides

▪ Started on 1 May 2019 

▪ Spore suspensions 

(no wounding)

▪ Mycelial plugs           

(+ wounding)

Site: Pine Tree Ranch of Avocado 

experimental orchard in Pomona, CA 

(Ventura Co.)

Monthly monitoring 

/recording of disease



Fruiting 

bodies on 

dead plant 

material

Conidia on 

infected 

plant 

materials

Secondary 

inoculum

Primary inoculum

flowering

… shoot growth

… fruit 

maturation

fruit set

Proposed Botryosphaeria canker and dieback disease cycle

pruning 

wounds



2nd-leaf almond orchard with gaps due to        

band (Botryosphaeria) canker 



In progress

1. ID of Botryosphaeriaceae and Colletotrichum to species in 

nurseries and young orchards using DNA sequencing and 

phylogenetic analyses.

2. Determine the genetic relatedness between isolates and 

sources of inoculum.

3. Develop PCR diagnostic tools for fast and reliable identification 

and monitoring of the causal agents (Botryosphaeria, 

Phomopsis, Fusarium and Colletotrichum spp. in asymptomatic 

tissues.

4. Develop IPM strategies for the two diseases and outreach 

activities.

Methods: a) In vitro-chemical efficacy; b) Chemical assay with 

detached shoots; c) Field trials with fungicides; d) Kaolin field 

trial(s).



Lasiodiplodia citricola

Fungicides
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Effect of various fungicides on growth of 

Lasiodiplodia theobromae

Shorter bars more effective fungicides



Botryosphaeria dothidea

Fungicides
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Botryosphaeria dothidea

Shorter bars more effective fungicides



➢Very wide host range!

➢ Increase of inoculum in riparian habitats.

➢ Increased of inoculum in non-cleared forests (fires … !)

➢Many avocado groves next to riparian areas.

➢Disease may start at early age and inoculum built up 

unnoticed. 

➢Pushing the trees for more production may stress the trees.

➢Drought stressed trees become more susceptible (exp. Is in 

progress).
.    

Possible reasons for increased incidence of  

Bot canker and dieback in the last decade 



Conclusions

Source of 

disease

Causal agent on Hass, Lamb Hass, 

Gem                             

(Botryosphaeria & Colletotrichum spp.)

Other factors

Dead twigs Primary --- ---

Infected branch Primary --- Sunburn, but 

not required

Dead leaves Primary ---

Green leaves 
(latent infections)

Primary Secondary Water stress 

(on-going 

experiment) 

Infected fruit 

(on the tree)
Primary Secondary Sunburn

Fruit mummies Primary --- ---
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