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Introduction
Rice is one of the most important cereal crops and staple food for about half of the

world’s population (Liu et al., 2014). Farmers worldwide are increasing plant densities in their
management schemes, resulting in an increased population of certain pests, resulting in a
frequent over-optimum application of insecticides and herbicides (Brevik and Sauer, 2015;
Mekonnen et al., 2015). A variety of insect pest species harm rice plants like yellow stem borer,
leaf folder, brown planthopper, white-backed planthopper, rice hispa, grasshopper, mealy bugs,
hornworm, and gundhi bug (Ko et al., 2014). Only a few species are economically significant,
and they can inflict a 25-30 % economic loss. Leaf folders, plants, and leafhoppers are only a
few that were once considered small pests but have now become severe problems.
Biological control of rice pests:
> Benefits of using biological management for pest control programs:

¢+ Eco-friendly tactics or free from environmental pollution

¢+ Having a sustainable effect on the eco-system

% Don’t have a broader pest target (Specific)

¢+ Positive impact on crop productivity, more insecticides
% Cost-effective tactics for the farmers
» Disadvantages of biological management methods:

4 Time consuming

4 Labour intensive

4 Not instantly effective like insecticides

+ The mass-culturing methods are difficult

Biological control agents have been tested for their effects in reducing infestations by
herbivorous insects, nematodes, and snails in rice, after the introduction of noxious weeds and

damaging insects to new regions (Culliney, 2005).

250

Page

www.justagriculture.in



Vol. 4 Issue- 9, May 2024 (e-ISSN: 2582-8223)

<)JUST AGRICULTURE

multidisciplinary e-Newsletter

1. Important parasitoids of rice pests —
» Trichogramma spp. —

e Inundative biological control has been investigated for the control of rice field insects,
nematodes, and storage pests, which includes Trichogramma spp. (Trichogrammatidae)
for stem borers and leaf folders (Ko et al., 2014).

e Trichogramma species have been studied extensively and play a vital role in insect pest
management in China (Lou et al., 2013). Research into releasing Trichogramma spp.
for the control of main Lepidoptera pests in rice fields has been conducted since the
1950s in China.

e T. japonicum, T. chilonis, T. dendrolimi, and T. ostriniae are the four most prevalent
Trichogramma spp. discovered in rice fields (Wang et al., 2015).

e T. dendrolimi thrives in temperatures between 18 and 26 degrees Celsius, while T.
japonicum thrives in temperatures between 30 and 34 degrees Celsius. Meanwhile, after
4 days, Trichogramma is unable to parasitize any SSB egg successfully (Yuan et al.,
2012; Zhang et al., 2014).

» Other parasitoids of rice pests —

e The other important parasitoid species of lepidopterans include Cotesia chilonis
(Matsumura) (Hymenoptera: Braconidae) and Apanteles cypris Nixon (Hymenoptera:
Braconidae).

e Anagrus nilaparvatae (Pang et Wang) (Hymenoptera: Mymaridae) is an important egg
parasitoid of Nilaparvata lugens, Sogatella furcifera, and Laodelphus striatellus (Ren
and Xian, 2017).

2. Important predators of rice pests —

% Different potential predators such as the wolf spider (Lycosa pseudoannulata

Bosenberg & Strand) and mirid (Cyrtorhinus lividipennis (Hemiptera: Miridae:

Orthotylinae)) attack Scirpophaga incertulas (YSB), Nilaparvata lugens (BPH), and

Cnaphalocrocis medinalis (RLF). The predators that nourish on eggs and larvae of leaf

folders are almost identical to stem borers.

>

¢+ The wolf spider is considered an important predator because it feeds on the larvae and i
adults of stem borer, larvae of leaf folder, and the nymphs and adults of N. lugens and LCG
C. medinalis (Fahad et al., 2015). 3‘;’3
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% Mirid eats the eggs and nymphs of N. lugens and also feeds on the green leafhopper and
the eggs of leaf folders. Grasshopper (Conocephalus longipennis) consumes the stem
borers and leaf folder eggs (Fahad et al., 2015).

3. Microbial pathogenic bioagents -

+ Bt is the most popular biological insecticide for rice stem borers and RLFs and is
officially recommended for use against rice stem borers. SSB and RLF effects are
65.31-96.69%, and 88.00-97.17%, respectively.

+ After spraying the control effect of nuclear polyhedrosis virus (NPV) Mamestra
brassicae on RLF, 14 d is more than 83%. Cnaphalocrocis Medine Granulovirus (Cnme
GV), which possesses an RLF synergy of Bt compounds, is another possible biological
insecticide in the management of RLF (Gao et al., 2012; Mo et al., 2014).

+ Metarhizium spp. (Clavicipitaceae) and Beauveria spp. (Cordycipitaceae) for several
insect and nematode pests; and the use of pathogenic bacteria (i.e. Pseudomonas
fluorescens [Flugge] Migula and Bacillus spp.) for insects, nematodes, and rice diseases
(Padgham and Sikora, 2007).

4. Other biocontrol agents -
v Biocontrol of insects and snails using ducks and fish has gained recent attention as part
of integrated farming systems to reduce snail densities.
v/ Farmers in many regions where apple snails have been introduced will invite duck
herders to direct their ducks through rice fields (Teo, 2001).
v For example, the common carp, Cyprinus carpio L, clearly reduces snail densities in
rice, but carp is an invasive threat in some regions (Ip et al., 2014).
v" Anagrus spp. and some Invertebrate predators, including damselflies (e.g., Ischnura
sengalensis, Agriocnemis femina) are also used in rice pest management in advanced
ecological engineering methods for BPH, RLF, and rice grasshoppers (Chen et al.,
2016).
Conclusion

Biological control is a multimodal management method that aims to avoid negative
environmental impacts, as this is an important step towards providing healthy and maintaining
a healthy ecosystem. There are several biocontrol agents in the rice ecosystem, which include

predators, parasitoids, vertebrates, and entomopathogens. They kill by directly neutralizing the
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crop pests. They are relatively safer and specific for a pest. This review aims to provide

information on the impact of biological control in a rice agroecosystem including the pests.

Continued research and training on biocontrol methodologies will be required to create

sustainable management tactics.
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