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Abstract
Fire blight, caused by the bacterial pathogen Erwinia amylovora, is a severe bacterial disease of apple and pear that can 
quickly destroy whole plants. In the last decade, it was also detected in Central Asia, where wild pomaceous fruit plants 
represent the dominant species in mid-altitude forests and constitute a critical foundation for the entire ecosystem. Efficiently 
informing farmers, forestry services and private persons about the instances and dangers of fire blight, the correct way to 
recognize the symptoms, and the methods of disease control is thus of paramount importance in a vast and fragmented natu-
ral landscape like the one characterizing countries like Kyrgyzstan, Kazakhstan and Tajikistan. For that purpose, we have 
developed an app for smartphones and mobile devices that can inform stakeholders about fire blight, simultaneously allowing 
a citizen science approach for mapping the spread of the disease in Central Asia. The app is available in the three national 
languages as well as in Russian, English, and German, and can easily be adapted to new countries, languages or even diseases.
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Fire blight, caused by the bacterium Erwinia amylovora, 
has been spreading throughout the world for over a cen-
tury, causing great economic losses in pome fruit produc-
tion. First detected on apple trees in the Hudson Valley 
(State of New York) in the 1790s, fire blight has moved to 
New Zealand in the 1920s. In 1958, it was then detected 

in the United Kingdom, before gradually spreading to all 
European countries, to North Africa and to the Middle 
East in the second part of the 20th century (Bonn and van 
der Zwet 2000). In the last 20 years, fire blight has been 
expanding eastward out of Europe and the Mediterranean 
area towards Russia, Caucasus and Central Asia (Drenova 
et al. 2013; Doolotkeldieva and Bobusheva 2016).

The threat represented by fire blight in Central Asia 
requires particular consideration, since domesticated apple 
and pear species originate from this area (Maltseva et al. in 
press). Still today, wild apple species represent the dominant 
species in mid-altitude forests and constitute a critical foun-
dation for entire ecosystems as well as precious reservoir of 
genetic diversity for pomaceous species. At the same time, 
the production of apples and pears is an important source of 
income for the human population in the area. The disease 
was first detected in the area in 2008 in Kyrgyz and Kazakh 
orchards (Drenova et al. 2013; Doolotkeldieva and Bobush-
eva 2016). Because fire blight has only recently emerged in 
the region, the knowledge of citizens and fruit growers but 
also of plant disease inspectors on how to recognize and 
control the disease is still relatively limited.

An international team of scientists from Switzerland, 
Kyrgyzstan and Kazakhstan and non-governmental organi-
zations (NGOs) operating in Central Asia is collaborating 
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within the Swiss National Research Foundation r4d project 
“Preservation of Central Asian fruit tree forest ecosystems, 
pome fruit varieties and germplasm from the recent epi-
demics caused by the invasive bacterial pathogen Erwinia 
amylovora (fire blight)” on disseminating information about 
the disease in Central Asia. Currently, this is still based on 
establishing direct contacts with the local population and 
handing out illustrated information brochures that were 
translated to the respective languages. However, this is 
unpractical considering the difficulties of travelling in such 
an extensive and fragmented territory. Additional informa-
tion channels were deemed useful. Since most people have 
access to the internet via mobile devices, the development of 
a dedicated app could greatly enhance the transfer of knowl-
edge directly where it is needed.

Thus, the aim of this work was to develop and distribute 
an app for smartphones and tablets on the topic of fire blight 
with two main objectives: informing local populations in 
Central Asia about fire blight and its symptoms, while also 
allowing to monitor the spread of the disease using a citizen 
science approach. Initial target users were specialized users, 
for example local authorities, scientists or foresters, with the 
aim to extend to all interested citizens. The content was to be 
delivered by means of easy communication for users which 
do not have a scientific background.

The developed app, called “Fire Blight”, should provide 
visual and textual information on fire blight, such as symp-
toms of the disease, possible misidentification sources and 
management measures. In addition, a tool to monitor the 
spread of fire blight was to be included (Fig. 1). To meet 

these goals, the app was organized in five main chapters 
(Fig. 2A), with four of them focusing on knowledge transfer 
and one on reporting of infections to allow monitoring of the 
spread of fire blight in Central Asia.

The first section on disease recognition facilitates fire 
blight diagnostics for a layman. Since advisors were faced 
with many time-consuming inquiries about fire blight symp-
toms on non-host plants, an extensive list of known host 
plants for fire blight was presented. For the economically 
most important host plants, i.e., apple, pear, quince, haw-
thorn, and cotoneaster, more specific information and pic-
tures of healthy and infected plants were included (Fig. 2B). 
Furthermore, descriptions of typical symptoms of fire blight 
on different plant parts were supplemented with many pic-
tures. Because other diseases or abiotic factors such as 
mechanical damage can result in similar symptoms to fire 
blight on host plants, known misidentification sources were 
listed and discriminating signs were described.

During the development of the content, it quickly 
emerged that it was challenging to describe the various 
symptoms of fire blight and of the diseases with which it can 
be confounded at a glance. Therefore, an identification key 
based on simple yes/no questions and complemented with 
exemplary pictures was specifically developed for the app. 
By answering between two and 13 questions, the user can 
determine whether a diseased plant is most probably infected 
by fire blight or if the observed symptoms are caused by a 
different disease.

The third part of the app covers issues connected to man-
agement of fire blight infections in orchards. Since it is of 

Fig. 1  Structure of the fire blight app. After entry in the app (main menu), the user can choose the topic of interest, with subcategories for some 
of the topics
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essential importance to stop the spread of the disease in 
case of an outbreak (Johnson and Stockwell 1998), sanita-
tion measures are presented. Measures such as disinfection 
of tools or burning of infected material play an important 
role in this process (Gusberti et al. 2015). Precautionary 
measures on how to protect plants from infections are also 
included. Additionally, information on how to proceed in 
case a fire blight infection is predicted and how to cut back 
and destroy infected material can be found in this part.

The app uses a citizen science approach for data collec-
tion to monitor the spread of fire blight in Central Asia. Lay-
man and experts can report potential fire blight infections 
in the app via the “reporting of cases” part (Fig. 2C, D). 
Questions on the number, species and location of infected 
plants, the observed symptoms and confirmation method 
(either visual or with a laboratory or on-field test) must be 
answered. The entries are treated anonymously, and data 
sorted by country is stored on a server in Switzerland. Uti-
lizing the gathered data, a more targeted field monitoring 
approach can be implemented, thus improving the overall 
response to a fire blight outbreak. This will result in a clearer 
picture of the risk for fire blight around the endangered apple 
and pear species in the forests of Central Asia, while allow-
ing the app users to better protect their orchards and gardens.

The last section of the app contains basic information 
on the disease, such as the history of fire blight and the 
life cycle of the pathogen E. amylovora (Van der Zwet et al. 
2016). Information on the project team, local contacts, and 

links to further information about the disease is included as 
well. The exact content of the app was developed based on 
specific needs of the target countries (for example varying 
host species) and is mostly based on fact sheets produced 
earlier by Agroscope in Switzerland (Duffy et al. 2005).

In June 2022, a preliminary version was tested by the r4d 
project consortium during a field trip in Kyrgyzstan. Positive 
sightings, confirmed by onsite use of the Agristrip Ea immu-
noassay (Braun-Kiewnick et al. 2011) and recent isolation of 
bacteria from samples in the lab were entered in the system 
already as test cases. This test run showed the usefulness of 
the app in the field, while smaller adaptations were made. 
Since September 28th, 2022, the fire blight app is available 
on Google Play for Android users in six languages (English, 
German, Russian, Kyrgyz, Kazakh and Tajik). The choice 
to first develop the Android version was deliberate, as the 
majority of users in Central Asia utilizes this operative sys-
tem on their mobile phone. As of April 12, 2023, the app 
“Fire Blight” has been downloaded a total of 153 times; 72 
of which occurred in Kyrgyzstan. A version for Apple iOS 
is currently in development.

The application was initially introduced to local gov-
ernments, plant protection department employees, forestry 
workers, and local residents in Kyrgyzstan. According to 
preliminary observations, the general perception is that the 
application will facilitate the detection of the disease allow-
ing protective work to be carried out in a timely manner. One 
plant protection office stated that, in the future, they will 

Fig. 2  Screenshots from the app. A: Main menu with the five main sections. B: Selection screen for information on fire blight host plants. C: 
Entry screen for reporting a fire blight case. D: Final screen after reporting with already reported cases by the user
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help local farmers with the distribution of the application. 
It is now planned to conduct series of training sessions with 
rangers, local people, and relevant stakeholders on how to 
use the fire blight app, and to manage their orchards and 
leased forest plots at the project sites. Additionally, infor-
mation about the fire blight app is disseminated to a wider 
public by using radio, TV, and social media platforms in 
the region.

Currently, the collected case data must be worked up 
manually for each country, and cannot be displayed imme-
diately in the app. One possibility is the coupling of the 
geolocation with a map of the region, so that users immedi-
ately can see where fire blight infections have taken place 
recently. This information is of importance for the regula-
tory agencies, to define local and regional measures against 
the disease. Although currently developed and adapted to 
Central Asia, it is possible to translate the content easily for 
application of the app in other countries as well.

To optimize the fire blight app further, the possibilities 
of symptom identification from pictures by automatic image 
recognition should be investigated. While the current identi-
fication key is a solid solution for disease diagnostics, there 
are promising developments in automatic image recogni-
tion for plant diseases (Jarolmasjed et al. 2019; Kang et al. 
2020). Using this approach, image recognition would be a 
valuable complement to the determination key and could 
further improve the early detection of fire blight for laymen.

Acknowledgements We thank Edi Holliger (SwissFruit, Zug, Swit-
zerland), Andreas Näf (Agroscope, Wädenswil, Switzerland), David 
Gill and Paul Hotham (Fauna and Flora International, London, UK), 
Werner Tischhauser (A&K Strategy GmbH, Neuhaus, Switzerland) and 
Andreas Garzotto (Garzotto GmbH, Winterthur, Switzerland) for their 
support during this study.

Authors’ contributions MK, FR and THMS have conceptualized and 
designed the study. MK, OS, DS and THMS have set up the app. MK, 
OS, IS, DAN, MM, SA, SB, and TD translated the app to local lan-
guages, FR and THMS provided resources, MK, FR and THMS pre-
pared the original draft manuscript. All authors have read, reviewed, 
and approved to the submitted version of the manuscript.

Funding Open access funding provided by ZHAW Zurich University 
of Applied Sciences. Financial support was provided by the Swiss 
National Science Foundation (SNSF) for the r4d research project 
“Preservation of Central Asian fruit tree forest ecosystems, pome fruit 
varieties and germplasm from the recent epidemics caused by the inva-
sive bacterial pathogen Erwinia amylovora (fire blight)” (Project No. 
IZ08Z0_177515) and the r4d-TAG research project “"Development of a 
fire blight app for use in Central Asia" (Project nr. 400740_201259). FR 
and THMS further acknowledge the support of the Department of Life 
Sciences and Facility Management of the Zurich University of Applied 
Sciences (ZHAW) in Wädenswil (Switzerland).

Data availability All data on the study is included in the manuscript. 
Further information on the app can be obtained from the authors.

Declarations 

Conflict of interests The authors have no relevant financial or non-
financial interests to disclose. Fabio Rezzonico is editor of the Special 
Issue on Fire Blight in J. Plant Pathol.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

Bonn WG, van der Zwet T (2000) Distribution and economic impor-
tance of fire blight. In: Vanneste JL (ed) Fire blight: the disease 
and its causative agent, Erwinia amylovora. CAB International, 
Wallingford, UK, pp 37–53

Braun-Kiewnick A, Altenbach D, Oberhänsli T, Bitterlin W, Duffy 
B (2011) A rapid lateral-flow immunoassay for phytosanitary 
detection of Erwinia amylovora and on-site fire blight diagnosis. 
J Microbiol Methods 87:1–9

Doolotkeldieva T, Bobusheva S (2016) Fire blight disease caused by 
Erwinia amylovora on Rosaceae plants in Kyrgyzstan and bio-
logical agents to control this disease. Adv Microbiol 6:831–851

Drenova N, Isin MM, Dzaimurzina AA, Zharmukhamedova GA, Aitkulov 
AK (2013) Bacterial fire blight in the Republic of Kazakhstan. Plant 
Health Res Pract 1:44–48

Duffy B, Schärer H-J, Bünter M, Klay A, Holliger E (2005) Regula-
tory measures against Erwinia amylovora in Switzerland. EPPO 
Bull 35:239–244

Gusberti M, Klemm U, Meier MS, Maurhofer M, Hunger-Glaser I 
(2015) Fire blight control: the struggle goes on. A comparison of 
different fire blight control methods in Switzerland with respect to 
biosafety, efficacy and durability. Int J Environ Res Public Health 
12:11422–11447

Jarolmasjed S, Sankaran S, Marzougui A, Kostick S, Si Y, Vargas JJQ, 
Evans K (2019) High-throughput phenotyping of fire blight dis-
ease symptoms using sensing techniques in apple. Front Plant 
Sci 10:576

Johnson KB, Stockwell VO (1998) Management of fire blight: a case 
study in microbial ecology. Annu Rev Phytopathol 36:227–248

Kang TH, Kim H-J, Noh HK (2020) Convolution neural network of 
deep learning for detection of fire blight on pear tree. Hort Sci 
Technol 38:763–775

Maltseva ER, Zharmukhamedova GA, Jumanova ZK, Naizabayeva DA, 
Berdygulova ZA, Dmitriyeva KA, Tezekbayeva B, Khassein A, Skiba 
YA, Malakhova NP, Ismagulova GA, Rezzonico F, Smits THM (in 
press) Fire blight cases in Almaty region of Kazakhstan in the proxim-
ity of wild apples distribution area. J Plant Pathol submitted. https:// 
doi. org/ 10. 1007/ s42161- 023- 01384-3

Van der Zwet T, Orolaza-Halbrendt N, Zeller W (2016) Fire blight: his-
tory, biology, and management. The American Phytopathological 
Society, St. Paul, Minnesota, USA

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1007/s42161-023-01384-3
https://doi.org/10.1007/s42161-023-01384-3

	An app for apples: Citizen-led mapping of fire blight in Central Asia
	Abstract
	Acknowledgements 
	References


