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Introduction 

Rice production in the tropics of Asia has a long history and billions of humans now 

depend upon this production system for their food staple.  Rice eaters and growers form 

the bulk of the worldôs poor. Since the ógreen revolutionô of the 1970s, traditional 

production approaches have changed radically by the introduction of higher yielding 

varieties and higher inputs. Recent decades have witnessed a resurgence of insect pests, 

especially planthoppers.  Dramatic yield losses have resulted as pest populations develop 

resistance to widely used insecticides and rice variety resistance breaks down.  This broad 

phenomenon is dramatically evident in data from China where the rise in hybrid rice 

varieties has been accompanied by a dramatic increase in the area of land affected by the 

serious pest, white-backed planthopper.  It is currently estimated that China loses about a 

million tons of rice paddy from planthopper outbreaks annually and in some years, like 

2005, as much as 2.8Mt.  

As was recognised in the ACIAR-sponsored ñscoping study to identify research and 

implementation issues related to management of the Brown Planthopper/virus problem in 

rice in Vietnamò (CP/2007/211), there is an urgent need to rethink the business of pest 

management in rice.  One response to this was the International Rice Research Institute 

organised an international conference in June 2008 that brought together 88 scientists, 

agricultural directors and pesticide company representatives from Australia, Bangladesh, 

Cambodia, China, India, Indonesia, Japan, Korea, Laos, Malaysia, Philippines, Singapore, 

Taiwan, Thailand, USA and Vietnam as well as the FAO to discuss new approaches, new 

techniques and management tools. It is recognised that new strategies are required that are 

based on a better understanding of pest dynamics, ecologically-based methods for 

enhancing biological control and reducing the adverse impacts of indiscriminate insecticide 

use on natural enemies. To a large degree, these strategies already exist in the form of 

proven technologies used in other crop systems and/or deployed in rice in limited areas.  

This ecological engineering (Gurr et al. 2004) approach provides a framework to 

strengthen essential pest management ecosystem services that will improve crop health, 

thus preventing secondary pest outbreaks, like planthoppers.   

 

The utilization of these principles for rice pests is now being explored with the assistance 

of Professor Geoff Gurr of Charles Sturt University (CSU) is a well-established research 

provider in the field of agricultural science and Professor Geoff Gurrôs group is 

internationally acknowledged for work in integrated pest management, especially the use 

of ecological approaches to enhance biological control of pests.  Prof Gurr is collaborating 

with the International Rice Research Institute (IRRI), initially undertaking ad hoc trips to 

the Philippines and China and now under the terms of a Letter of Agreement for the project 

http://ricehopper.files.wordpress.com/2008/12/planthoppers-meeting-report-curr-sc-0808.pdf


entitled Ecological Engineering to Reduce Rice Crop Vulnerability to Planthopper 

Outbreaks.  

 

This final report concerns the trips undertaken by Prof Gurr under the terms of the 2009 

Letter of Agreement, participating in workshops, visiting ecological engineering research 

sites at Jinhua and Guilin in China and Cai Be in Vietnam and meeting with collaborating 

scientists.  

 

Activities and Recommendations 

 

Trip One 

 

Jinhua, China  

 

Prof Gurr travelled to the ecological engineering research site located near Jinhua, 

Zhejiang Province, China on 16 July 2009 accompanied by Prof  Lv Zhongxian from  the 

Zhejiang Academy of Agricultural Sciences.   

 

The research site was made up of an ecological engineering area (ca 37ha) on which a 

range of ecologically-based pest management strategies had been implemented, and a 

control area (ca 30 ha) on which conventional farmer practices were retained.  The two 

areas were separated by a sealed roadway.  Field sizes were small (typically ca 20 x 40m) 

an arrangement well suited to ecological engineering via field margin manipulation. At the 

time of the visit, early season rice was about to be harvested and replaced with a late 

season crop.   

 

Local staff had implemented several field techniques for encouraging natural enemies.  

The first of these was extensive planting of flowering plants on the bunds.  Some bunds 

were planted with soybean and casual observations in the district suggested that this was 

not an uncommon practice.  Many bunds on the research site were also planted with 

sesame (Sesamum indicum) and this plant species was apparently not commonly used in 

the distinct though grown extensively in upland areas of the province.  Sesame was just 

starting to flower at the time of the visit (Figure 1).  The practical rationale for use of 

sesame was its agronomic compatibility with local conditions, and availability of 

inexpensive seed plus the fact that it could be harvested later in the season as a cash crop.  

From an ecological engineering perspective the presence of white flowers is encouraging 

because this colour is generally regarded as attractive to many parasitoids (eg Begum et al. 

2006).  It was locally considered a preferred foraging plant for honey bees.  Other white 



flowering species shown to be valuable in ecological engineering systems developed in 

different crops include coriander (Coriandrum sativum), buckwheat (Fagopyron 

esculentum) and alyssum (Lobularia maritima) (Gurr et al. 2006).   The fact that sesame 

flowers in an indeterminate manner (ca 2 mo) will also provide nectar to natural enemies 

for an extended period of time.  It would be valuable to experimentally test the effect of 

access to sesame flowers on a range of parasitoid species since the literature on ecological 

engineering does not appear to cover this plant. 

 

 

 
 

Figure 1.  Sesame planted on bunds surrounding rice fields on research site near Jin Hua, 

Zhejiang Province, China (16 July 2009, GM Gurr). 

 

Forty light traps (Figure 1) had been installed on the ecological engineering site, this 

number being greater than that required for monitoring planthopper immigration.  These 

may trap the pest in sufficient numbers to contribute towards pest suppression.  There is, 

however a risk that natural enemies, particularly some hymenopteran parasitoids could be 

kill ed. Light trap contents should be checked for parasitoids species important for rice pest 

control.  If these are present, number of light traps should be reduced to the minimum 

required for monitoring.  The large numbers of light traps in the ecological engineering 

area could also attract ï but not necessarily kill - pests from the nearby control area 

resulting in anomalous results.  Consideration should be given to minimizing numbers of 

traps.  



 

Some bunds were planted with Sudan grass (Sorghum vulgare var. sudanense) which was 

said to be an attractive oviposition host for the stem borer Chilo suppressalis but a plant 

that did not support development of larvae (Figure 2).  It therefore functioned as a trap 

plant for this important pest.  Present also on the site was wild rice, Zizania (unknown 

species) and this was considered beneficial in supporting non-pest planthopper (Fam: 

Tropiduchidae, unknown species) (Figure 3) that in turn were hosts of parasitoid species 

that also attached rice planthopper.  This needs to be investigated to confirm the identity of 

the species and that it is not responsible for direct damage to rice or a vector of viral 

diseases.    

 

 

 
 

Figure 2.  Sudan grass planted on bunds surrounding rice fields on research site near 

Jinhua, Zhejiang Province, China (16 July 2009, GM Gurr). 

 

 

 

 

 

 



 
 

Figure 3.  Planthopper (Fam: Tropiduchidae, unknown species) on wild rice planted on 

bunds surrounding rice fields on research site near Jinhua, Zhejiang Province, China (16 

July 2009, GM Gurr). 

 

 
 

Figure 4.  Roses (background) planted adjacent to rice on research site near Jinhua, 

Zhejiang Province, China (16 July 2009, GM Gurr). 


