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Construction and application of cross-border and cross-regional monitoring and
early warning system for major rice diseases and insect pests
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Abstract Migratory pests such as rice planthopper and rice leaf roller and their transmitted viral diseases are
important cross-border and epidemic diseases and insect pests in China and central south peninsula countries such as
Vietnam and Thailand. On the basis of establishing a cross-regional monitoring and early warning system for major
rice diseases and insect pests in China, the establishment of a cross-regional monitoring and early warning system
for major rice diseases and insect pests between China and neighboring countries is of great significance for impro-
ving the early prediction of rice migratory pests and their transmitted viral diseases in China and enhancing the ini-
tiative of prevention and control. Since the 1950s, China has gradually constructed a relatively perfect national
monitoring and early warning network system for major rice diseases and insect pests by building a system struc-
ture, rationally laying out the monitoring sites, defining the tasks of the sites, implementing information sharing
and carrying out joint early warning, so as to improve the ability of early warning and control of major rice disea-

ses and insect pests in China.ensure the national grain supply and have played an important role in “twelve succes-
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sive increases” and “fourteen successive abundances”. In order to further improve the monitoring and early warn-
ing capability of major migratory pests, with the support of the Ministry of Agriculture of China, China and Viet-
nam have implemented the project of monitoring and controlling migratory rice pests in China and Vietnam since
2010. Both sides have carried out systematic monitoring, occurrence information exchange, data exchange, field
investigations and technical exchanges of rice major diseases and pests such as migratory rice pests by setting up
joint monitoring stations. The cooperation has further enhanced the early predictability and sustainable manage-
ment of major rice pests and diseases in China, resulting in a 10-year downward trend in rice pests and discases
throughout the country and contributing positively to ensuring national food security. At present, while having
made great progress in monitoring and early warning of major crop diseases and insect pests, we are also facing
many difficulties, especially the problem of personnel reduction and inadequate abilities. For this reason, it is sug-
gested that firstly, we should improve the support mechanism, ensure working conditions and maintain stable op-
eration; secondly, we should increase monitoring sites, unify monitoring standards and carry out joint monitoring;
thirdly, we should build information networks, report information in real time and implement information sha-
ring; fourthly, we should promote intelligent equipment, upgrade equipment level and promote direct information
collecting; fifthly, we should strengthen the technology research, clarify the rules and methods, and enhance the
supporting capacity.
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Fig. 1 Framework of national crop diseases and insect pests

monitoring and warning system
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Table 1 Forecasting of rice planthopper on early rice in China during 2009—2018
W R FL/ JThm? U] g AR/ 5 hm? SER R/ Thm? JRIREES SCRFREE
e ot O TR/ DO e K%
Year o . . . . Accuracy Accuracy
in Vietnam occurrence area in China in China occurrence class class
2009 82.4 600. 0 846. 7 90 4~5 4~5 100
2010 108. 2 566. 7 726.7 100 4~5 4 100
2011 50. 7 593. 3 422. 6 80 4 5 100
2012 49.7 560. 0 733.3 100 4 4~5 100
2013 50. 4 587.0 667.0 100 4 3 100
2014 47.1 527.0 574.0 100 3~4 3~4 100
2015 31.3 533.3 586. 0 100 4 3~4 100
2016 40. 8 546. 7 608. 0 100 3~4 4 100
2017 42.9 480. 0 493.9 100 3~4 3 100
2018 36. 6 466. 7 426.0 100 3~4 3 100
1) A0 3R TRCR AR HSE TSR A T v ARAE AT 3 A W 0 A 0 2 AT O i " s
Accuracy rate is calculated according to “Comprehensive assessment method of accuracy rate of crop pests forecasting” in “Technical manual

of crop pests and diseases forecasting”.
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