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INTEGRATED DETECTION AND MANAGEMENT OF THE SOUTHERN RICE 
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Implementing Partners

Ministry of Agriculture and Rural Affairs, Guizhou

University, Guizhou Province Provincial Plant Protection

and Quarantine Station.

Beneficiaries

All rice farmers of Libo and Tianzhu County, and

40 agricultural extension staff. Indirectly, public

and private sectors, agricultural support services and

environmental agencies.

Country Programming Framework

CPF Priority Area 1: “Fostering sustainable and climate

resilient agricultural development”.
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The project was formulated to build the farmers’ capacity,

using the farmer field school (FFS) model, in the early

diagnosis of SRBSDV disease and the integrated

management of SRBSDV disease and its vectors in the

southern mountainous areas of Guizhou Province. The

project would then be replicated in similar areas to

stabilize rice production and productivity. It would also

help to achieve the country’s thirteenth five-year plan

projection of food security, livelihood, employment

opportunities and poverty alleviation.

IMPACT

Implementation of the project has enhanced farmers’

understanding and decision-making ability with regard to

the prevention and management of SRBSDV and its vector

(the rice planthopper). This will improve the incomes

and livelihoods of poverty-stricken farming families in

Guizhou Province and stop their migration from rice

farming. The long-term SRBSDV management strategy

developed for Guizhou also provides a model for

management of the disease elsewhere in China.

ACHIEVEMENT OF RESULTS

Following the collection of baseline data, and the conduct

of field trials and interviews with over 50 rice growers

in Libo County, a positive correlation was found between

yield loss and the presence of SRBSDV. A rapid detection

technique for SRBSDV was standardized by Guizhou

University and national consultants, and training provided

in its use. Suitable sites were selected to demonstrate

the control of SRBSDV in Libo. Training of trainer (TOT)

courses on SRBSDV detection, integrated pest

management (IPM) and FFSs were organized for

31 extension staff members. A group of 25 senior

facilitators, TOT graduates and project implementers

also took part in a study tour to Fujian to understand

the detection technique and to learn about IPM.

Training in improved IPM technologies for SRBSDV

disease and an FFS training manual were developed,

and 20 FFSs were held for 579 farmers (38 percent

women) in 15 cities in Guizhou Province. To raise

awareness, the project held a Field Day, inviting

150 farmers to observe results and share experiences.

Resource materials on improved IPM on SRBSDV

disease and its vector (rice planthoppers), including

technical standards and recommended solutions, were

developed to reach around 20 000 farmers.

BACKGROUND

In recent years, a new disease has been observed on rice

in regions of Guangdong Province and Hainan Province,

in southern China. The virus, known as the southern rice

black-streaked dwarf virus (SRBSDV), is transmitted to rice

seedlings mainly by the white-backed planthopper,

Sogatella furcifera (Hemiptera: Delphacidae), although it

can also be transmitted by the small brown planthopper

(Laodelphax striatellus Fallen). Since 2010, severe

repeated outbreaks of SRBSDV have been reported in Libo

and Tianzhu County of Guizhou Province. The disease has

caused severe crop damage in around 5 000 ha annually,

leading to unprecedented income loss for farmers. If the

virus is not managed, it is likely to spread to other

rice-growing areas in the southern, south-eastern and

south-west mountainous areas of Guizhou. Local farmers’

use of non-target chemical pesticides to manage

outbreaks increases the resistance of rice planthoppers

to the pesticides, leading to frequent outbreaks of the

disease and forcing many farmers to abandon rice

cultivation. The long-term effective management of

SRBSDV disease and its vector, the rice planthopper, in

Libo and Tianzhu is thus a top priority, not only to protect

the livelihoods of poor ethnic minority farmers but also

to safeguard ecology and biodiversity in the area.
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Finally, the project brought together national and Guizhou

provincial agriculture officials, plant protection

researchers, extension technicians, and farmers to

brainstorm on long-term management strategies and

technology for SRBSDV and its vector. A strategy on

prevention and management strategies for SRBSDV

in Guizhou was made available.

IMPLEMENTATION OF WORK PLAN

All planned activities were implemented on time and

within the budget of USD 325 000. The government

counterpart established a strong project management

system at different levels, putting in place adequate

planning, monitoring and reporting procedures to deliver

the envisaged outputs with a minimal risk of failure. FAO

provided timely support from the programming,

operational and technical points of view.

FOLLOW-UP FOR GOVERNMENT ATTENTION

It is recommended that the long-term management

strategy on SRBSDV disease and planthopper vectors

developed for Guizhou be used as a model for

management of the disease elsewhere in China.

SUSTAINABILITY

1. Capacity development

The Ministry of Agriculture and Rural Affairs and the

Government of Guizhou Province are committed to

supporting green and sustainable agriculture

development. At the end of the project, the provincial

and country project management team will continue to

function on a regular basis, remaining in contact with

agricultural technology extension agencies for the

continued use and extension of the results.

FFSs have improved the capacity of public institutions

in agricultural technology extension, and of beneficiary

individuals/groups in promotional activities. During the

project, local agricultural bureaus, extension service

centres, universities and research institutions, as well as

local farmer cooperatives and farming communities,

enhanced cooperation with one another, while the study

tour to Zhejiang and Fujian province laid the foundation

for cooperation with stakeholders. IPM technology on

SRBSDV disease has now reached the expected level

and achieved the expected goals. Local government is

fully committed to the promotion and application of

the technology and solutions developed in order to

effectively increase farmers' income, in line with the

government agenda.
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2. Gender equality

Gender issues were taken into consideration during

programme design. Of the 579 farmers to take part in

the 20 season-long FFSs organized under the project,

220 were women.

3. Environmental sustainability

Elements of environmentally and ecologically friendly

farming were incorporated into the technology

development and training components of the project.

4. Human Rights-based Approach (HRBA) – in particular 

Right to Food and Decent Work

Brainstorming played an important part in

decision-making decisions, while the opinions and needs

of the trainees were taken into account during

development of the TOT and FFSs. All capacity-building

activities were conducted in a highly participatory manner.

The project also contributed to the implementation of

the Right to Food Guidelines adopted by FAO in 2004.

Youth and women were preferred when selecting

beneficiaries for capacity-building activities. Some of the

technologies introduced by the project, such as the rapid

and early detection package, have a great potential in

reducing labour.

5. Technological sustainability

The project met the needs of farmers through baseline

surveys and household visits. Multi-disciplinary technical

discussions were also held before technologies were

introduced, while field demonstrations were carried out

to validate the technical package. The project enabled

FFSs to capture and promote local knowledge, capacity,

resources and good practices. Stakeholders and

beneficiaries have improved their decision-making ability

with regard to SRBSDV prevention and management

and its vector through participatory training. Over 20 000

technical manuals were developed and disseminated

to local farmers.

INTEGRATED DETECTION AND MANAGEMENT OF THE SOUTHERN RICE 
BLACK-STREAKED DWARF VIRUS (SRBSDV) IN GUIZHOU PROVINCE

T C P /C P R /3603

©FAO China



3

6. Economic sustainability 

The Department of International Cooperation of the

Ministry of Agriculture and Rural Affairs provided

co-financing. Guizhou Provincial Department of

Agriculture and Guizhou University also allocated

co-financing for the demonstration and extension of

agricultural technologies.

The technologies developed by the project are now

available in local markets and affordable to beneficiaries

and stakeholders. A demonstration area of around

100 mu has been established in Libo County. Compared

with the control area, the overall control effect of the

demonstration area is over 90 percent, loss rate is

controlled to within 5 percent, pesticide use is reduced

by 20 percent and the income of farmers has increased

by 120 yuan per mu.

DOCUMENTS AND OUTREACH PRODUCTS

 Report on Inception Workshop. 15 pp.

 Report on the Training of Trainers. 12 pp.

 Report on the Farmer Field Schools. 8 pp.

 Report on the Awareness-raising and Educational 
Activities. 9 pp.

 Report on the Project Final Workshop and Expert 
Consultation Workshop. 13 pp.

 Detection Methods and Techniques Manual for 
SRBSDV. 

 Strategies and Regulations for Comprehensive 
Prevention and Control of SRBSDV in Guizhou
Province.

 Guizhou Province SRBSDV Prevention and Control 
Technology Brochure.

 Guizhou Province SRBSDV Prevention and Control 
Technology Poster. 
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ACHIEVEMENT OF RESULTS - LOGICAL FRAMEWORK

INTEGRATED DETECTION AND MANAGEMENT OF THE SOUTHERN RICE 
BLACK-STREAKED DWARF VIRUS (SRBSDV) IN GUIZHOU PROVINCE

T C P /C P R /3603

Expected 
Impact 

Expected impact of project is improved natural environment and increased income and livelihood 
of poverty-stricken mountainous farming families of Libo and Tianzhu County in Guizhou Province 
through application of environment-friendly SRBSDV detection and management technologies 

Outcome  

Early diagnosis and improved integrated management of SRBSDV and its vectors (Sogatella furcifera; 
Laodelphax striatellus) to ensure rice crop production and productivity with environmentally safe IPM 
technology 

Indicator 

Selection of potential technology for rapid field detection. 
Number of farmers adopting improved integrated SRBSDV management practices. 
Percentage of increase in rice yield. 
Reduction in the use of chemical pesticides. 
Long-term management strategy for SRBSDV and rice planthoppers. 

Baseline N/A 

End Target 

Selection of potential technology for rapid field detection. 
400-600 farmers adopting improved integrated management practice of SRBSDV. 
10-25% increase in rice yield. 
Reduction in use of chemical pesticides. 
Long-term management strategy for SRBSDV and rice planthoppers. 

Comments 
and follow-up 
action to be 
taken 

Selection and improvement in rapid field detection technology for county-level 
extension staff. 
579 rice farmers adopting improved integrated management practice of SRBSDV. 
15% increase in rice yield. 
Reduction in use of chemical pesticides. 
Long-term management strategy on SRBSDV disease and planthopper vectors for 
Guizhou developed. 

   

Output 1 

Yield loss caused by SRBSDV disease and its vector (rice planthoppers) assessed 

Indicators  Target  Achieved 

10-25% increase in rice yield 15% increase in rice yield Yes 

Baseline 
Since 2010, severe repeated outbreaks of SRBSDV disease have occurred in Libo and Tianzhu County, 
causing severe crop loss in about 5 000 ha annually, and unprecedented income loss for farmers. 

Comments 
100 mu (about 6.6 ha) demonstration zone for control of SRBSDV was established in Libo. Compared 
with control area, experiment showed that unit rice yield increased from 525 kg to 604 kg and income 
of farmers by 120 yuan per mu. 

Activity 1.1 

Collect baseline data from previous disease outbreaks 

Achieved Yes 

Comments 
Since 2010, severe repeated outbreak of SRBSDV disease have occurred in Libo and 
Tianzhu County, causing severe crop loss in about 5 000 ha annually, and unprecedented 
income loss for farmers. 

Activity 1.2 

Conduct field experiments on yield loss in controlled environment 

Achieved Yes 

Comments 

Field trials were designed and investigations carried out to assess huge impact on yield 
loss of SRBSDV disease. 
Compared with the control area, experiment showed that loss rate was held to within 
5% and use of pesticides reduced by 20%. 

Activity 1.3 

Locate infection routes (disease spread pathway) between planthopper vector (S. furcifera) and rice 

Achieved Yes 

Comments  

Based on field experiment and demonstration, it was observed that SRBSDV is 
transmitted to rice seedlings mainly by white-backed planthopper, Sogatella furcifera 
(Hemiptera: Delphacidae). Transmission efficiency of white-backed planthopper 
was higher than that of small brown planthopper. The younger the rice seedling is, 
the higher the efficiency of transmission. 

Activity 1.4 

Investigate quantitative parameters of epidemics development of the disease such as level of initial 
inoculums, rate of disease development, time period of pathogen and host interaction 

Achieved Yes 

Comments  SRBSDV disease index was found to be positively correlated with yield loss. 
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Output 2 

Quick and accurate early detection technique of SRBSDV in plants and vectors 

Indicators  Target Achieved 

Number and type of technologies and practices tested 
and reported 

1 Yes 

Baseline 0 

Comments 
Set of standardized rapid detection techniques of SRBSDV in plants and vectors was tested and 
developed based on dot immuno-binding assay (DIBA). Technical specifications suitable for extension 
by county-level agricultural technicians were formulated. 

Activity 2.1 

Standardize rapid detection technique of SRBSDV in plants and vectors based on DIBA or 
reverse-transcription real-time quantitative polymerase chain reaction 

Achieved Yes 

Comments 
Specialists from Zhejiang University and Guizhou University were closely involved 
in standardizing rapid detection technique of SRBSDV in plants and vectors based 
on DIBA. 

Activity 2.2 

Organize country-level training programme on rapid detection techniques 

Achieved Yes 

Comments 
In Libo city, a training course for county-level agricultural technicians on rapid detection 
technology was organized to prepare them to conduct the detection procedure 
independently. 

Activity 2.3 

Conduct international study tour to overview success stories of rapid virus detection and IPM technology 
techniques elsewhere 

Achieved Yes, with adjustments 

Comments 

International study was not held as planned because of internal administrative 
limitations of project management office. As agreed among stakeholders, 25 senior 
facilitators, TOT graduates and project implementers took part in a domestic study tour 
to Zhejiang and Fujian to understand rapid detection technology for insect and plant of 
SRBSDV and learn IPM for SRBSDV. 

Output 3 

Improved integrated SRBSDV disease and planthopper management for Guizhou Province 

Indicators  Target  Achieved 

Number and type of technologies and practices 
developed 

1 Yes 

Baseline 0 

Comments 
The project synthesized and refined a set of IPM technologies to control SRBSDV disease and planthopper 
vector to fit Guizhou requirements and conditions for improving food safety and rice yield. 

Activity 3.1 

Synthesize and refine IPM technologies for SRBSDV disease and planthopper vector to fit local 
requirements and conditions for improving food safety and yield rice 

Achieved Yes 

Comments 
The project synthesized and refined a set of IPM technologies to control SRBSDV disease 
and planthopper vector to fit Guizhou requirements and conditions for improving food 
safety and rice yield. 

Activity 3.2 

Activity Title Develop and update work plan for extension, communication and implementation 

Achieved Yes 

Comments 
The work plan for extension, communication and implementation of the introduced 
technologies was developed 
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Output 4 

Field demonstrations of detection of SRBSDV and improved IPM technology for the disease and 
planthoppers 

Indicators  Target Achieved 

Area of field demonstrations established. 
Number of local agricultural extensionists trained with 
technical package introduced. 

Establishment of 100-mu 
demonstration area to control 
SRBSDV. 
40 local agricultural 
extensionists trained in SRBSDV 
prevention and control. 

Yes 

Baseline 0 

Comments 100 mu (about 6.6 ha) demonstration area for control of SRBSDV was established in Libo.  

Activity 4.1 

Select suitable sites and prepare infrastructure for establishment of demonstrations 

Achieved Yes 

Comments 100 mu demonstration area for control of SRBSDV in Libo Country was established. 

Activity 4.2 

Assess the impact of demonstrated technologies on quality of the produce (pesticide residues) and 
quantity of production 

Achieved Yes 

Comments 

Impact of demonstrated technologies on produce was assessed. From results of 
demonstration, it was assessed that rice yield could be increased by 15% through 
adoption of the early detection measures. Pesticide residue was greatly reduced because 
of replacement of chemical pesticide application by green and ecological pesticide 
management. 

Activity 4.3 

Expand improved IPM practices to adjacent farm household areas for rice production 

Achieved Yes 

Comments  IPM practices were extended to adjacent farm household areas for rice production. 

Activity 4.4 

Develop training courses for TOT and conduct trial training, highlighting agro-ecological system analysis 
(AESA). 

Achieved Yes 

Comments  
Training courses were development for TOT, covering insect and disease management 
technology, agricultural eco-system theory and practice, FFS theory and facilitation 
of capacity-building. 

Activity 4.5 

Conduct season long TOT for 40 extension staff on the detection of SRBSDV and improved IPM 
technological package and the FFS practices 

Achieved Yes, with adjustment 

Comments  

Season-long TOT for 31 extension staff from 15 cities of Guizhou Province was held 
(April-September 2017). The training was divided into four stages according to rice 
growth period and SRBSDV disease, totalling 25 days. Training covered detection of 
SRBSDV, improved IPM technological package and FFS practices. The plan was to train 
40 extension staff. Owing to the availability of local technicians and for budget reasons, 
the number was reduced to around 30, as was agreed by all project stakeholders at 
the project inception workshop. 

Activity 4.6 

Conduct review of the training programmes 

Achieved Yes 

Comments  
Pre-training and post-training tests were held to observe trainees’ improvement 
in understanding of introduced technical package. A short refresher TOT course was 
conducted in 2018. 
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Output 5 

Farmers’ training directly by FFS, and farmers’ exposure indirectly by visit to demonstrated field practices 

Indicators  Target Achieved 

Number of FFSs held. 
Number of rice growers participated in FFSs. 

20 FFSs held. 
400-600 rice growers took part 
in FFSs. 

Yes, with 
adjustments 

Baseline 0 

Comments 
20 FFS organized. 
579 farmers trained in FFSs, including 220 women. 

Activity 5.1 

Develop training plans for Libo and Tianzhu County and FFS training manual on improved IPM 
technologies for SRBSDV disease and its vectors in increasing yield of rice and improving food safety 
of produce, mainstreaming AESA practices 

Achieved Yes 

Comments 

In close consultation with all stakeholders, training plans for Libo and Tianzhu County 
and FFS training manual on improved IPM technologies for SRBSDV disease and its 
vectors in increasing yield of rice and improving food safety of produce mainstreaming 
AESA practices, were developed. 

Activity 5.2 

Organize 20 FFS involving 400-600 farmers 

Achieved Yes 

Comments 
20 FFS were organized from April to September 201, involving 579 farmers, of whom 220 
were women, accounting for 38%. Each FFS hosted around 30 farmers and eight sessions 
were organized for each FFS. 

Activity 5.3 

Conduct awareness campaign and educational activities by holding a Field Day, inviting 150-200 farmers 
to observe results and share experiences 

Achieved Yes 

Comments  
150 farmers were invited to observe results and share experiences at a Field Day 
in November 2018. 

Output 6 

Resource materials on improved IPM on SRBSDV disease and its vector (rice planthoppers) incorporating 
technical standards and recommended solutions developed, to reach at least 20 000 farmers 

Indicators  Target  Achieved 

Number of farmers outreached with the technical 
package developed by the project 

20 000 farmers outreached. Yes 

Baseline 0 

Comments 
Around 20 000 farmers outreached through the information and education campaign held by project 
through television, social media and the distribution of SRBSDV IPM instruction and flip charts from 
September to November 2018. 
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Output 6 

Resource materials on improved IPM on SRBSDV disease and its vector (rice planthoppers) incorporating 
technical standards and recommended solutions developed, to reach at least 20 000 farmers 

Indicators  Target  Achieved 

Number of farmers outreached with the technical 
package developed by the project 

20 000 farmers outreached. Yes 

Baseline 0 

Comments 
Around 20 000 farmers outreached through the information and education campaign held by project 
through television, social media and the distribution of SRBSDV IPM instruction and flip charts from 
September to November 2018. 

Activity 6.1 

Prepare training curricula and resource materials on improved IPM on SRBSDV disease and its vector 
(rice planthoppers) 

Achieved Yes 

Comments 
Training curricula and resource materials on improved IPM on SRBSDV disease and 
its vector (rice planthoppers) were produced by the project. 

Activity 6.2 

Prepare materials for communication of knowledge and information - pamphlets, posters, training videos 
and programmes to be telecast through radio, television or cell network 

Achieved Yes 

Comments 
Materials for communication of knowledge and information (pamphlets, posters, 
training videos and programmers to be telecast through radio, television or cell network) 
were produced by the project. 

Output 7 

Long-term management strategy on SRBSDV disease and planthopper vectors for China 

Indicators  Target Achieved 

Long-term management strategy on SRBSDV disease 
and planthopper vectors for China 

1 Yes 

Baseline 0 

Comments 
Expert consultation was conducted in November 2018 to analyse methods and techniques of regional 
control of SRBSDV in various interventions, based on which long-term management strategies and 
technology for SRBSDV and its vector discussed among stakeholders were developed. 

Activity 7.1 

Organize a county level expert consultation seminar 

Achieved Yes 

Comments 
An expert consultation seminar was held in Guiyang in November 2018 with 
the participation of county representatives. 
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