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Pistachio Growers’ Association

The unprecedented volumes of spring, summer and autumn rainfall and the mild summer 
temperatures contributed to the extensive development of fungal pistachio diseases 
in 2010/11. A disease caused by a form of botrytosphaeria sp. was present again in 
2010/11 but was not as destructive as Anthracnose (see Technical Information Sheet 
1). Similar pistachio diseases caused by fungi in family botryosphaeriaceae, have been 
reported in Italy, california and South Africa. In california, ‘panicle and shoot blight’ 
is the official name of the disease on pistachios, but the colloquial name there and in 
Australia, is simply ‘bot’.

What causes ‘bot’?
In the US, Botryosphaeria spp. are pathogens of 35+ 
plant genera, and nut hosts include almond and walnut, 
as well as pistachios. In Australia, a primary cause is  
Neofusicoccum parvum.

In California, more than one fungus is involved, and the 
most frequently isolated is N. mediterraneum.

how do I identify ‘bot’ in my pistachio orchard?
The epidemiology of the disease in Australia has not been 
researched and the full range of symptoms on plant parts is 
unknown. We can however be guided by the description of 
symptoms in California.

During dormancy, look for hard-stuck, black rachises. In 
California these are consistently infected by Botryosphaeria sp. 
and are a source of spores (that ooze from fruiting bodies 
called pycnidia) the next season, unless removed.

Black lesions may form at the base of shoots and rachises 
arising from infected buds. During the late spring, look for 
weak, wilted shoots supporting off-colour leaves. These ‘bot 
strikes’ are easily seen amongst healthy foliage. Elongated, 
black lesions on leaflet midribs, petioles and leaf stems are 
damaging. Midrib lesions expand, killing the leaf blades, and 
the fungus moves into petioles, leaf stems and shoots, often 
girdling them. Depending on where the lesions form, leaves  
fall prematurely, with or without their leaf stems or petioles.

Infection at the base of a rachis below the branching points, 
results in rachis death and the subsequent dehydration and 
starvation (but not infection) of nuts on the panicle beyond 
the point of rachis collapse. These nuts turn brown-tan and 
have no lesions.

Nut infection is the most serious form of the disease. Nuts  
become infected through natural openings or wounds. Infection 
in immature nuts remains latent for some time, but small 
quiescent, black lesions also develop. In warm wet conditions 
the fungus grows from the infected nuts, into peduncles and 
towards the rachis and shoot. Infected nuts have black hulls 
that later turn silver-grey when pycnidia form on the dead tissue.

In California, if the fungus reaches current season wood before 
dormancy, sunken, black cankers form. Pycnidia in cankers 
release viable spores for as long as 6 years.

cankers have not yet been observed in infected Australian 
pistachios.
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Figure 1: Late spring shoot blight (‘Bot strike’)

Figure 2: ‘Bot’ strikes on male tree

Figure 3: ‘Bot strikes’ amongst healthy 
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how does ‘bot’ infect pistachios?
Summer and autumn rains are particularly damaging because they 
splash the spores from the mouth of pycnidia, onto susceptible  
tissue. Spring rains disperse spores to opening flowers and fresh, 
soft, susceptible tissue. Autumn rains and warm temperatures 
are conducive to secondary infection, and therefore inoculum 
build-up before dormancy.

This is a warm weather disease. Low temperatures slow the 
infection processes and disease development. Most early 
spring vegetative ‘infections’ are seen as ‘strikes’ only after 
temperatures and humidity increase in late spring. Latent fruit 
infections become active and visible later in summer. Spore 
germination in California, is favoured at 24-36◦C.

Wetness periods of 9-12 hours (and >12◦C) allow germ tubes to 
infect host tissue. Disease development is most rapid at 27-33◦C, 
and pycnidia form at temperatures around 30◦C. The optimal 
growth temperature for N. parvum from Australian pistachios 
is 30◦C.

What should I be doing NoW if my  
orchard has ‘bot’?
‘Bot’ once threatened the entire California pistachio industry, 
but today the disease is well-managed by integrated approaches 
that include excellent orchard sanitation, fungicides, insecti-
cides, and cultural practices centred on strategic pruning and 
irrigation. Management differs in young and old orchards.

 Minimise the threat for next season

  •	Clean	up in dormant season - remove stuck rachises,  
   pruning debris, vegetation harbouring Botryosphaeria spp.

  •	Monitor fungi in dormant buds (BUDMON tests)

  •	Plant only healthy nursery stock

 Minimise disease development within the growing season

	 	 •	Know	the	symptoms of ‘Bot’, Anthracnose and  
   Botrytis infection

	 	 •	Use	oNFIT to evaluate latent infection of immature fruit

  •	Irrigation	- Don’t wet trees; avoid long periods of high  
   humidity. Short sets in daylight on consecutive days are  
   preferable to long sets

	 	 • Apply protectant fungicides from flowering to shell   
   hardening.* Apply at approx 3.2 km/hr

  •	Pruning	- In young orchards, prune out strikes and  
   cankers (5-7cm below infection). In older orchards, 
   improve airflow and reduce humidity

* The fungicides registered for use on pistachios in California, and ranked highest 
for efficacy against ‘Bot’ are: pyraclostrobin + boscalid (Pristine®) and fluopyram 
+ trifloxystrobin (Luna Sensation®). Also ranked highly: azoxystrobin (Amistar®), 
pyraclostrobin (Cabrio®) and 6 others (Adaskaveg et al., 2011).

References
http://www.apsnet.org/publications/apsnetfeatures/Pages/Pistachio.aspx 
http://ucce.ucdavis.edu/files/repositoryfiles/ca4403p6-69466.pdf 
http://ucanr.org/repository/cao/landingpage.cfm?article=ca.v046n06p28&fulltext=yes

chemical Evaluations
University of California (Adaskaveg et al, 2011) 
http://www.uckac.edu/files/106962.pdf
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Figure 6: Nut dehydration, starvation. Rachis 
infected, but not nuts.


