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Bacterial wilt caused by plant pathogenic Ralstonia spp. is one of the most important

diseases affecting the production of many important crops worldwide. In China,

a large scientific community has been dedicated to studying bacterial wilt and its

causative agent, Ralstonia pseudosolanacearum and R. solanacearum. Most of their

work was published in Chinese, which has hindered international communication and

collaboration in this field. In this review, we summarize the status of knowledge on

geographical distribution, diversity, and host range of Ralstonia spp., as well as, the

impact of bacterial wilt on important crops and disease control approaches, in China.

We present areas of research and publications by Chinese scientists and propose the

promotion of collaborative research within China and with the international community.
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INTRODUCTION

Bacterial wilt disease caused by Ralstonia solanacearum is a serious threat to crop production
worldwide (Hayward, 1991). R. solanacearum forms a highly diverse species complex
encompassing four phylotypes, five races and six biovars that have geographically distinct
distribution (Fegan and Prior, 2005). Recent reports propose to separate Ralstonia solanacearum
species complex into three species: R. solanacearum (phylotype II), R. pseudosolanacearum
(phylotype I and II), and R. syzygii (phylotype IV) (Safni et al., 2014; Prior et al., 2016). This species
complex infects 100s of plants, including many economically important crops, such as tobacco,
tomato, and potato (Hayward, 1991). Even though different approaches have been developed to
control this disease, we still lack an efficient and environmentally friendly control measure for
most of the host crops.
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To exchange knowledge and control strategies of bacterial
wilt disease, several International Bacterial Wilt Symposia
(IBWS) have been organized in different locations across
the world including Taiwan (1992), Guadeloupe (1997),
White River (2002), York (2006), Wuhan (2011), and
Toulouse (2016). The recent 6th IBWS held in July 2016 in
Toulouse, France successfully brought together a community
of researchers worldwide including agronomists, farmers,
and private companies involved in the study and control
of bacterial wilt. A total of 14 Chinese researchers from
6 institutions attended this symposium and presented
their work on bacterial wilt. Even though bacterial wilt is
becoming increasingly important in China, information
exchange and coordinated research among different groups
are relatively limited. Therefore, the First Chinese Bacterial
Wilt Symposium was organized in Chongqing in December
2016 to bring together researchers to discuss the long-
term strategies to understand and control bacterial wilt.
This meeting was a landmark of bacterial wilt research in
China and brought together both Chinese and international
researchers.

Bacterial wilt is notoriously known in China as “Green
wilt disease ( , Qing Ku Bing)” by farmers and scientists
because the leaves of the infected plant remain green when
the plant starts to shows wilt symptoms. Before the 1960s,
limited research in China was conducted on bacterial wilt
disease, even though the disease was first recorded on peanut
in the 1930s (Ma and Gao, 1956). Guangdong Academy
of Agricultural Sciences conducted the isolation of Ralstonia
spp. from many plants in Guangdong Province in the
middle of the 1960s. With the intensification of agricultural
production, the prevalence of bacterial wilt has increased on
Solanaceous crops as well as other hosts. In recent four
decades, extensive research on pathogenic aspects and disease
management strategies has been carried out throughout the
country. Here we summarized the history and current status
of bacterial wilt, disease control approaches, and the research
community of China. This article will provide basic information
and some suggestions for further research on this aggressive
disease.

DISTRIBUTION AND SPECIES
COMPLEXITY

In China, bacterial wilt disease has been reported in 30 provinces,
with more in southern and eastern areas than northern and
western areas (Figure 1). We could not find any published
report of bacterial wilt occurrence in Tibet (Xizang) and
Macau (Figure 1). There were sporadic reports from Shangai,
Hongkong, Jilin, Xinjiang and Liaoning before 2012 (Fan, 1987;
Huang, 1991; Liu W.Y. et al., 2012), but not recently (Figure 1).
Fujian, Guangxi, Guangdong, Sichuan, Taiwan, Chongqing,
and Hunan are the provinces where Ralstonia spp. strains
have been most frequently isolated and described based on
the available reports (Figure 1). Although Ralstonia spp. is
prevalent in tropical and subtropical regions of the world, it

has recently become a recognized problem in temperate regions
as well (Elphinstone, 2005). The similar trend was observed
in China. During the last decade, bacterial wilt disease has
been reported more frequently in temperate and cool areas.
The epidemics of bacterial wilt from warm lowlands (southern
and eastern parts of China) to cool highlands of low and
high latitudes of North China’s provinces is possibly due to
the global climate warming, and changes in the cropping
systems in China (Kong, 2003; Zhou et al., 2012; Liu et al.,
2017).

Numerous studies have focused on the characterization of
genetic diversity of Ralstonia spp. in China (Xu et al., 2009;
Xue et al., 2011; Li et al., 2016; Liu et al., 2017). For instance,
Ralstonia spp. infects more than 90 plant species in China
(see Host Range). Some host plants such as peanut, potato,
tobacco are commonly grown in more than 10 provinces
and the topography and climate vary greatly between these
agroecosystems (Chen and Zhang, 2000). The Ralstonia spp.
strains from China belong to Race 1, 3, 4, and 5 and biovar
2, 3, 4, and 5 according to the race and biovar classification
schemes (He et al., 1983; Hayward, 1991) (Table 1). Among
those, Race 1 is most predominant being able to infect the
largest number of hosts and being widely distributed across 17
provinces in China (Table 1). Overall, the evolutionary patterns
of R. solanacearum in China are more divergent and complex
than other parts of the world. This may be due to few countries
have such a variety of environmental conditions for Ralstonia
spp. as in China.

Based on the phylotyping scheme (Fegan and Prior, 2005),
global Ralstonia spp. strains comprise four phylotypes indicating
their geographical origins. Each phylotype is further subgrouped
into sequevars based on endoglucanase gene similarity (Fegan
and Prior, 2005). The phylotype I strains reported in China
comprise 15 sequevars and phylotype II strains are consisting of
2 sequevars, see Table 1. R. pseudosolanacearum strains possess
high level of phylogenetic diversity, comprising a total of 10
sequevars (12 – 18, 34, 44, and 48) with the largest host range (Xu
et al., 2009; Xue et al., 2011; Wang L. et al., 2017). Recently, new
sequevars were identified including sequevar 14M (Wang L. et al.,
2017) isolated from potato and peanut in 2015 and sequevars 54
(Li et al., 2016) and 55 (Liu et al., 2017) isolated from tobacco
in 2016. Ralstonia spp. isolated from the same hosts, for instance
tobacco (Zheng et al., 2007; Li et al., 2016; Liu et al., 2017), peanut
(Xie et al., 2009) and mulberry (Huang et al., 2017), show high
genetic diversity. For example, potato and tobacco are infected
by 9 sequevars (1, 13 – 18, 34, and 14 M) and 10 sequevars (1,
13 – 18, 34, 44, 54, 55) (Xu et al., 2009; Xue et al., 2011; Li et al.,
2016; Liu et al., 2017; Wang X. et al., 2017). Interestingly, the
diversity of tobacco isolate phylotype I is negatively affected by
the elevation, i.e., less divergent or more geographically distinct
in the highland areas (Liu et al., 2017) possibly due to recent
adaptation to cool temperatures. Further research is required
to understand the molecular bases determining environmental
adaption of this pathogen. Importantly, 91% of 123 potato
Ralstonia spp. isolates from 13 provinces belong to phylotype
II/sequevar 1, race 3 biovar 2, R3B2 (Wang X. et al., 2017).
R3B2, known as cold-tolerant group, significantly constraints
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FIGURE 1 | Geographical distribution of bacterial wilt in China. Records of each province were extracted from both CNKI and WoS, as well as information from

website reports. Color depth indicates the number of records in each province.

Solanaceous crops at higher land or in temperate zones of Africa,
Asia, and Latin America (Champoiseau et al., 2009; Milling et al.,
2009).

HOST RANGE

The history of bacterial wilt in China started with the first report
of an outbreak on peanut in the 1930s. Ralstonia spp. were then
isolated from a sweet potato in 1946 (Hwang et al., 1956) as well
as from ginger, sesame, potato, tobacco, and tomato in the 1950s
(Wang, 1959; He et al., 1983). Since 1960s, diseased area has
expanded greatly and many new host plants have been observed
indicative of host range expansion. In addition to herbaceous
plants, bacterial wilt also attacks several woody plants, including
olive, mulberry, Casuarina spp. and Eucalyptus spp. For example,
the olive bacterial wilt became an emerging bacterial disease in
China when the olive was introduced from Albania to China
in 1964 (Sichuan Academy of Forestry, 1977). Bacterial wilt

of C. equisetifolia was discovered at Yangjiang and Baixian of
Guangdong in 1964 (Liang and Wang, 1982), and later extended
to southeast coast including Guangdong, Guangxi, Fujian, and
Hainan after a typhoon in 1969 (Sun et al., 2013). Until now,
the host range of Ralstonia spp. in China encompasses more
than 90 plant species belonging to 39 botanical families with
the largest number of hosts in Solanaceae (Figure 2). New hosts
are still being reported including roselle and chard in Taiwan
(Wu et al., 2013; Lin et al., 2015) and fig in Fujian (Jiang
et al., 2016). Around 20 of these host plants have not been
reported to become infected by Ralstonia spp. in other countries
and are thus specific to China (Italic and bold highlight in
Figure 2).

IMPORTANCE OF BACTERIAL WILT

Estimating economic losses caused by the bacterial wilt disease in
China is difficult since direct yield losses vary widely according to
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TABLE 1 | Non-exhaustive list of the pathogenic Ralstonia spp. genetic diversity in China.

Phylotype Sequevar Host plant Origin Race Biovar

I 12 Mulberry Guangdong, Zhejiang 5 5

I 13 Balsam pear, Eucalyptus, peanut,

tomato, potato

Guangxi, Shandong, Hunan, Fujian 1 3

I 14 Peanut, tomato, eggplant, pepper,

ramie, beefwood, olive, ginger

Zhejiang, Sichuan, Fujian, Hubei,

Guangxi, Guangdong, Hunan,

Shandong, Taiwan

1 3, 4

I 15 Peanut, tobacco, tomato, eggplant,

sweet potato

Guangxi, Fujian, Hubei, Hunan,

Taiwan

1 3, 4

I 16 Tomato, eggplant, pepper, ginger Fujian, Shandong, Henan, Jiangsu,

Hubei

1 4

I 17 Peanut, tobacco, tomato, eggplant,

pepper, potato, patchouli

Fujian, Hunan, Sichuan,

Guangdong, Guangxi, Hubei,

Guizhou, Chongqing, Yunnan,

Shaanxi

1 3, 4

I 18 Peanut, tomato, potato, ginger,

nightshade

Fujian, Sichuan, Henan 1 3, 4

I 34 Tobacco, tomato, eggplant, pepper Fujian, Hunan, Taiwan, Guizhou,

Jiangxi

1 3, 4

I 44 Peanut, tobacco, tomato, eggplant,

Eucalyptus, ramie, ginger,

beefwood, olive, patchouli,

hibiscus, mulberry

Fujian, Guangxi, Guangdong,

Sichuan, Hubei, Shandong,

Shaanxi

1 3, 4

I 48 Tomato, eggplant, pepper, mulberry Guangdong, Jiangsu, Zhejiang,

Hunan, Hubei,

1 3

I 54 Tobacco Chongqing, Yunnan, Guangxi 1 3

I 55 Tobacco Yunnan 1 3

I UN Spinach, monk fruit, Chinese

mesona, sesame

Guangxi, Guangdong, Jiangxi 1 3, 4

I UN Goatweed Guangdong 4 3

II 1 Eggplant, potato, beefwood Guangdong, Fujian, Hunan, Hubei,

Yunnan, Guizhou, Shandong,

Hebei, Beijing, Taiwan

2, 3 2

II 7 Tomato Taiwan UN 4

UN, Unknown.

host, cultivar, climate, soil type, cropping practice and pathogen
strain. Therefore, the level of damage is commonly expressed on
a crop-by-crop basis and can range from minimal crop loss to a
very high economic damage. For instance, bacterial wilt of tomato
is a severe problem in the southern provinces of the Yangtze River,
ranging from 10% to 80% disease incidence depending on the
crop seasons (Wei et al., 2011, 2015, 2017). In the case of potato,
more than 10 provinces are infested by bacterial wilt disease with
estimated yield losses ranging from 10–15% to even 80 or 100%
in some hot-spot fields (Hua et al., 1985; Chen et al., 2005). The
tobacco bacterial wilt broadly occurs in 14 out of the 22 main
tobacco growing regions and has caused great economic losses
in the recent years (Chen et al., 1997; Liu et al., 2017). Disease
incidence is typically around 15–35%, but can reach up to 75%
and even higher when associated with other root diseases such as
Black shank caused by Phytophthora nicotianae var. nicotianae.
In the wet and mono cropping tobacco areas, yield reduction
ranges from 50 to 60% and up to even 100% during extreme
outbreaks. With chili, disease incidence varies between 20 and
50% (Tan et al., 2014). Bacterial wilt is also prevalent in most
ginger-growing areas, where it reduces the yield by 20–30% (Liu

et al., 2005). Bacterial wilt of peanut has been observed in most of
the 13 main peanut producing provinces. It is estimated to affect
800,000 hectares of agricultural land, which is nearly 16% of the
total planting area in China. Yield losses in peanut varies between
10–20% and can reach up to 50–100% in extreme cases (Yu et al.,
2011).

Bacterial wilt is also very serious in some woody and shrub
plants, being especially significant in Eucalyptus spp. Since
first reported on E. saligna and E. grandis in Guangxi in
1982 (Cao, 1982), this disease has been found in Guangdong,
Yunnan, Hainan, Fujian, etc. (Wu and Liang, 1988). The bacterial
wilt incidence of Eucalyptus spp. ranged from 20 to 40% in
Guangdong and Hainan to 90% in Fujian (Wu et al., 2007). In
beefwood (Casuarina spp.), bacterial wilt was first observed in
Guangdong in 1964, and then was reported in Fujian, Guangxi,
Hainan (Deng and Nan, 1979; Liang and Wang, 1982; Zheng
et al., 1992). The bacterial wilt incidence of Beefwood varies
around 50 and 90% (Sun et al., 2013). The bacterial wilt of
mulberry was first found in 1973 at an orchard in Shunde
of Guangdong (Lai et al., 1982), and expanded to Jiangxi in
1988 (Liu, 1996) and Zhejiang in 1992 (Chai and Dai, 1994).
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FIGURE 2 | Host plants of the pathogenic Ralstonia spp. in China. A total of 84 plant species present here based on discovered decade since the first record on

peanut in 1930s. Some of them are composed by more than one closed species like Casuarina spp., Eucalyptus spp. The common names in italic and bold indicate

the host plants of Ralstonia spp. reported only in China. There is no ranked discovered time in this figure. Detail information of host plant and discovered year in

Supplementary File 1.

It was estimated that about 10% of the mulberry plantation
was affected by bacterial wilt in China. The current outbreak
in Zhejiang province has forced some growers to abandon
mulberry cultivation, thus posing a serious threat to the local
sericulture industry (Zhu et al., 2005; Pan et al., 2013). Therefore,
bacterial wilt disease can be ranked as the most important
disease in China due to its wide distribution and cumulative
losses on many crops, trees and ornamental and medicinal
plants.

DISEASE CONTROL

Cultural practices are traditional and popular approaches to
control the bacterial wilt disease in China. Effect of crop rotation
and grifting on bacterial wilt have been widely evaluated in
greenhouse and field conditions (Huang et al., 1997, 2009;
Zhang et al., 2007; Huang and Lei, 2013; Ouyang et al., 2015).
Weeding and soil disinfectionmight relieve or extenuate bacterial
wilt because contaminated weeds and soil are a major sources
of Ralstonia spp. infections in the field (Fang et al., 2013).
Soil amendment and fumigation are widespread means used
in soil management in China. For instance, the formulated
product S-H mixture (4.4% bagasse, rice 8.4%, 4.25% oyster
shell powder, urea, 8.25%, 1.04% potassium nitrate, 13.16 and
60.5% silicate slag SSP) is effective to control several soil-
borne diseases including fusarium wilt and bacterial wilt of
many crops by enhancing the fertility and microbial abundance

in soil (Sun and Huang, 1985; Yao et al., 1994). Calcium
amendments like CaO and CaCO3 are effective in controlling
bacterial wilt by inhibiting pathogen survival through changes
in the pH and nitrite accumulation in the field (Gong et al.,
2013; He et al., 2014). Bacterial wilt of tobacco can also
be suppressed by supplementation of mineral nutrients like
calcium and molybdenum (Zheng S. et al., 2014). Organic
fertilizer and biochar amendments are promising alternatives
to suppress bacterial wilt by increasing the soil pH, electric
conductivity, organic carbon and nitrogen availability and
microbial activities (Cai et al., 2003; Xue et al., 2010; Wei et al.,
2011; Zhang et al., 2013; Liu et al., 2015; Gu et al., 2016).
Soil fumigants like Chloropicrin, Dazomet, and Bromomethane
(phased out in 2015 in China) can be applied to control
bacterial wilt and other soil-borne diseases (Wang et al.,
2010).

Breeding of crop cultivars with suitable resistance is regarded
as a key approach for integrated management of bacterial wilt.
Remarkable progress has been achieved in developing resistant

cultivars for some economically important crops in China
including peanut (Sun et al., 1981; Chen et al., 2007; Liao, 2014),
tobacco (Liu Y. et al., 2012), potato (Deng et al., 2014), tomato
(Yin et al., 2005), pepper (Dang et al., 2013), and eggplant (Li
et al., 2014). The resistance levels and the diversity of germplasms
are very important for the genetic breeding of bacterial wilt
resistance. In addition, identification of quantitative trait loci
(QTL) associated with the resistance has enabled breeders to
develop resistant cultivars through marked assisted selection
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(MAS), such as qBW-1 and qBW-2 in peanut (Zhao et al.,
2016) and qBWR-3a/-3b and qBWR-5a/-5b in tobacco (Qian
et al., 2013). Many factors have limited the breeding of plant
resistance against bacterial wilt including the difficulty to conduct
large-scale screening of resistant materials, lack of elite resistant
parents, undesirable genetic linkages between resistance and
other agronomic traits as well as the high diversity of Ralstonia
spp. virulence factors (Liao, 2005).

Biological control is another promising way to reduce
bacterial wilt severity. Biological agents have been used to
control bacterial wilt in China for a long time (Meng, 1964).
In principle, any microbe which is able to inhibit Ralstonia
spp. population density, or to reduce its pathogenicity, has
the potential for biological control of bacterial wilt. The most
frequently applied microbial agents are Streptomyces spp. (Lu
et al., 2013; Xiong et al., 2014), Bacillus spp. (Ran et al.,
2005; Lei et al., 2010; Wei et al., 2011; Wang et al., 2015),
Pseudomonas spp. (Yang et al., 2008; Qiao et al., 2015; Hu
et al., 2016), avirulent Ralstonia spp. mutants (Chen et al.,
2004; Yang et al., 2008), phage (Wang X. et al., 2017) and
other microbes (Guo et al., 2004; Xue et al., 2009; Yang et al.,
2012; Huang et al., 2013). Due to the unstable performance
of application of single biocontrol agent under field conditions
(Wei et al., 2011, 2015, 2017), beneficial microbial consortia that
could better utilize available resources and produce antibiotics
may help to improve the consistency and efficacy of bacterial
wilt biocontrol (Wei et al., 2015; Hu et al., 2016; Yang
et al., 2017). Novel strategies are also being developed to
enhance disease suppression. A recent study demonstrated
that combination of antibiotic-producing Bacillus strains and
Ralstonia spp. specific phages had a better control effect on
bacterial invasion of tomato due to additive synergistic effects
(Wang X. et al., 2017).

CURRENT STATUS OF BACTERIAL WILT
RESEARCH IN CHINA

There have been three stages of the research on bacterial wilt in
China. The first period (field practice) of research on bacterial
wilt started with disease survey, pathogen identification in plant
hosts, then extended to epidemiology and disease controls from
the 1930s to the late 1970s. In second period, many researches
had been moving from the field to laboratory, mainly on ecology,
genetics, phytopathology, etc. This great increase was due to
the improvement of education and the development of life
science disciplines until the end of the 1990s. After that, the
economic and scientific importance of bacterial wilt quickly
gained attention across the international research community,
prompting more scientists to dedicate to both fundamental and
applied research on this topic. Meanwhile, the Chinese bacterial
wilt research entered into a new era, i.e., the third period.
It’s no longer simple field practice or laboratory research but
from the field to the laboratory and back again. Researchers
deploy practical strategies to cure the disease in the field, as it
is exemplified by the extensive utilization of resistant cultivars
in peanut and several Solanaceae crops, which has played an
important role in reducing yield losses due to the disease.

Most publications related to bacterial wilt and Ralstonia
spp. are written in Chinese, with 597 records from Web of
Science (WoS) and 5441 records fromChina National Knowledge
Infrastructure (CNKI) by the end of 2016. Only 50 publications
were recorded in WoS but 1098 records in CNKI before the new
century. Both records fromWoS and CNKI have increased every
year by following the trend of the world publication rate since the
1990s. The percentage ofWoS publications from China increased
from 1.64% (2001) to 14.42% (2016) and is now ranked now the
second after the United States (Figure 3).

FIGURE 3 | Publication records of the pathogenic Ralstonia spp. and bacterial wilt. Blue line indicates number of publications written in Chinese, i.e., records from

CNKI. Red and black line show the records from Chinese organizations and world community on WoS. Small panel in Figure 3 shows the Top 10 numbers of

reports on Ralstonia spp. from WoS published by researchers from United States (US), China (CN), France (FR), Japan (JP), India (IN), Germany (DE), Brazil (BR),

United Kingdom (UK), the Netherlands (NL), and Korea (KR).
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There are many organizations in China working on various
research fields related to bacterial wilt and Ralstonia spp.
biology. These areas include the ecology of the disease, pathogen
diversity and evolutionary dynamics, microbiology and disease
management and breeding of host-plant resistance. The main
aims are described below:

(i) Ecology and diagnostics of bacterial wilt: assess the extent of
problems caused by Ralstonia spp. to crops and understand
the epidemiology of the disease in order to predict bacterial
wilt outbreaks.

(ii) Genetic diversity and evolutionary dynamics of the
pathogen: understand how host type and the environmental
and geographic factors affect the evolution, diversification
and population structure of Ralstonia spp.

(iii) Virulence mechanisms and host–plant responses: study
pathogenicity determinants (e.g., type III/VI effectors) and
complex regulation networks as well as the host responses
upon Ralstonia spp. infections.

(iv) Control of bacterial wilt disease: delay or constrain
bacterial wilt outbreaks and reduce yield losses by changing
agricultural practices, developing chemicals and biocontrol
agents, and breeding for resistant cultivars.

PERSPECTIVES

In recognition of the importance of bacterial wilt in China,
Southwest University, Nanjing Agricultural University,
Institute of Plant Protection of CAAS, Institute of Tobacco
Research of CAAS, Oil Crops Research Institute of CAAS
and Municipal Agriculture Committee of Chongqing jointly
organized the 1st China Plant Bacterial Wilt Symposium
(CPBW) in Chongqing from 11th to 14th December 2016.
Around 200 participants attended the meeting, including
researchers and scientists from 67 organizations and 15
provinces. In addition, the Chairman of 2016 IBWS, Dr.
Stéphane Genin, attended this meeting and highlighted
the contribution of Chinese researchers to the global
bacterial wilt community. In this congress, 40 speakers
presented their works involving genetic diversity, evolution
and virulence effectors of Ralstonia spp., mechanisms
of interaction with host plants, significance of plant
resistance and various approaches to biocontrol bacterial
wilt.

The emerging problems of Ralstonia spp. in China are
common to most regions in the world. These challenges include
unusually broad host range, high and complex genetic diversity,
strong and rapid pathogen adaption to new environments
such as cold regions of high latitude and altitude. The main
task of bacterial wilt research is coordinated on the basic
knowledge of Ralstonia spp. and innovative control treatments
in the fields. Seeking green, efficient, environmentally friendly
and feasible strategies for the management of bacterial wilt
is a great challenge to the international scientific community.
Through in-depth knowledge exchange and discussion, the
attendees at the 1st CPBW reached a consensus and made a

declaration toward the core research aims of the bacterial wilt
research:

(i) Initiate a national network/platform for bacterial wilt
research: develop collaborative innovations for cooperation
and development, enhance communication and material
exchanges, enable a concerted effort to jointly improve
bacterial wilt research and favor the sustainable disease
management.

(ii) Reinforcement of international exchanges and
collaboration: strengthen cooperation in multidisciplinary
fields and to maintain contributions to both theoretical and
practical approaches.

(iii) Integrate production, education, and research: promote
interactions between companies (application), universities
(education) and research institutes (research) to find
interdisciplinary solutions for the control of bacterial wilt.

(iv) Calling for policy guidance: gain attention from relevant
governmental departments of China and other countries
to support fundamental and applied research on bacterial
wilt, call for special funding programs for the expansion
of this research community, and maintain the high level of
research.

(v) China Plant Bacterial Wilt Symposium: organize the
meeting every 2 years by universities or institutes to reunite
Ralstonia spp. research community. The 2nd CPBWwill be
hosted by Plant Protection Institute of CAAS in Beijing in
2018.
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