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Abstract 

Rice is the most important staple food for a large part of the world’s human population, especially in East and South 

Asia, the Middle East, Latin America, and the West Indies 1 .Globally, rice provides more than one-fifth of the calories 

consumed by humans. Outbreaks of rice-feeding insect pests are thus a serious threat to food security. Recently, rice 

yield losses increased due to widespread outbreaks of the brown plant hopper, rice leaf-folder, small brown plant- 

hopper, rice hispa, yellow stem borer and white-backed plant-hopper. These pests cause hundreds of millions of dollars 

of losses every year and threaten food security in regions where rice is the staple food. Recent studies have shown that 

insect pest outbreaks can be traced to the misuse of insecticides threatening the entire rice ecosystem. 
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Introduction 

Among the key pest of rice, plant-hoppers directly damage 

plants by sucking the cell sap from the base of the plants. Their 

feeding also transmits viruses, including rice ragged stunt and rice 

grassy stunt, which caused the loss of 828,000 tons of rice valued at 

US$120 million in southern Vietnam in 2005–2006 [1]. Research 

at Bangladesh Rice Research and the International Rice Research 

Institute have demonstrated the high costs of plant-hopper outbreaks 

on rice plantations. Outbreaks of plant-hoppers have been linked to 

the increased use of broad-spectrum insecticides which cause adverse 

effects on natural enemies and thus have a negative impact on rice 

production [2]. In contrast, improved management of rice ecosystems 

can enhance natural enemies which provide natural control of pest 

populations. Pesticides are commonly used in food crop production 

systems to control crop pests and diseases and ensure maximum 

yield with high market value [3]. However, the accumulation of these 

chemical inputs in crop fields increases risks to biodiversity and human 

health. In addition, people are increasingly seeking foods in which 

pesticide residues are low or absent and that have been produced in a 

sustainable fashion [4]. More than half of the world’s human population 

is dependent on rice as a staple food and chemical pesticides to control 

pests is the dominant paradigm in rice production. In contrast, the use 

of natural enemies to suppress crop pests has the potential to reduce 

chemical pesticide inputs in rice production systems [5]. Currently, 

predators and parasitoids often do not persist in rice production 

landscapes due to the absence of shelter or nutritional sources. In 

this study, we modified the existing rice landscape through an eco- 

engineering technique that aims to increase natural bio-control agents 

for crop protection [6]. 

Methodology 

In this system, planting nectar-rich flowering plants on rice 

bunds provides food and shelter to enhance bio-control agent activity 

and reduce pest numbers, while maintaining grain yield as shown in 

(Figure 1). The abundance of predators and parasitoids and parasitism 

rates increased significantly in the eco-engineering plots compared to 

the insecticide-treated and control plots [7]. Moreover, a significantly 

lower number of principal insect pests and damage symptoms were 

found in treatments where flowering plants were grown on bunds than 

in plots where such plants were not grown. This study indicates that 

manipulating habitat for natural enemies in rice landscapes enhances 

pest suppression and maintains equal yields while reducing the need for 

insecticide use in crop fields. Enhancing existing bio-control agents can 

also reduce the need for augmenting natural enemies via mass release, 

reducing expense and risks associated with importing foreign species [8]. 

Conservation biological control involves modifying the environment or 

existing practices to protect and enhance natural enemies and reduce 

pest damage. Habitat management is a form of ecological engineering 

aimed at providing food and shelter for natural pest control agents. 

Carefully planned habitat manipulations can increase the abundance 

and effectiveness of natural enemies while promoting biodiversity and 

structural complexity of agro-ecosystems. 

Discussion 

In particular, providing natural enemies with needed resources 

such as nectar, pollen, physical refugia, alternative prey, alternative 

hosts and lekking sites. The concept of ecological engineering has been 

used to restore or enhance biodiversity in the rice land-scape [9]. Unlike 

 

Figure 1: Grain yield. 
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Figure 2: Pest abundance. 

many flowering plants, rice lacks floral or extra-floral nectar resources 

that can be used by natural enemies. Planting additional nectar-rich 

flowering crops in rice landscapes can enhance year-round resource 

for natural enemies. In Bangladesh, individual rice fields are typically 

surrounded by an earthen ridge approximately 0.5 m in height to retain 

irrigation water. These ridges are commonly known as a rice bund 

or ail and are typically fallow throughout the year [10]. Under eco- 

agricultural management, bunds are enriched with nectar producing 

plants and non-rice habitats used to grow perennial plants to provide 

additional food and shelter for natural enemies. These improved 

habitat-characteristics can greatly influence natural enemy longevity, 

fecundity and behaviour and lead to reduced pest abundance as shown 

in (Figure 2). 

The main goal of this study was to test the efficacy of an eco- 

agricultural system in promoting natural enemies, reducing crop 

pests and maintaining rice yield [11]. We contrasted three treatments; 

growing nectar-rich plants on bunds coupled with no insecticides 

on rice, compared to fallow bunds with, and without prophylactic 

insecticide use on rice. Insect pests and natural enemies observed 

during the three Boro seasons. The results show that the highest 

number of grasshoppers and yellow stem borers were found in T3. 

A significantly lower number of GHs was found in the T1 treatment. 

Other insect pests were not observed and are not presented here. The 

green mirid bug is the most important predator of brown plant-hoppers 

in rice fields [12]. Populations of GMBs were observed in only the T1 

treatment. In subsequent years, significantly higher numbers of natural 

enemies, including spiders, damsel flies, and lady bird beetles were 

found in T 1 than in the other treatments. We also recorded parasitoids 

of rice insect pests using yellow sticky traps [13]. The highest number 

of parasitoids was observed in the T 1 treatment plots during the Boro 

season in and traps facing east and west in each field caught similar 

numbers of parasitoids. Grasshoppers were more abundant in the T 

1 treatment, but remained below the economic threshold level and a 

similar pattern was observed in 2017 [14]. However, grasshoppers 

generally do not hamper successful rice production and are seldom 

treated in the absence of other key pests. In 2017, abundance of a key 

economic insect pest, the green leafhopper was lower in T 1 than the 

control treatment. In 2016, parasitoids, spiders and damsel flies were 

more abundant in T 1 but not in 2017. Parasitism of key pests, brown 

plant-hopper, white-backed plant-hopper, rice hispa and yellow stem 
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borer and also differed among treatments. In all cases parasitism of pest 

eggs was significantly higher in T 1 than in other treatments Parasitism 

of plant-hopper eggs was higher in the T. Aman season, exceeding 80% 

than in the Boro season when it never exceeded 60%. 

Conclusion 

The presence of flowering plants on rice bunds had a significant 

impact on the damage intensity caused by YSBs. The highest incidence 

of white head per 100 hills due to YSB infestation was found in T 2 

plots, where insecticide was applied three times during the rice growing 

period. The lowest incidence of white head was in the T1 plots, which 

were not sprayed with insecticide and bordered by sesame/marigold/ 

cosmos. 
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