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Rice is an important staple food crop worldwide, especially in South and South-east Asian countries. Root-knot 
nematode (RKN, Meloidogyne graminicola) is one of the most devastating pathogens in rice production throughout 
South and Southeast Asia. The nematode is ubiquitous in rice fields in different agroecosystems (lowland, upland, 
rain-fed, and irrigated) resulting in significant yield losses ranging between 30 and 70%, depending on the severity 
of infestation (Bridge et al. 2005; Nicol et al. 2011). The RKN is an obligate, sedentary endoparasite producing giant 
cells or galls at root feeding sites that are the main source of nutrients essential for the nematode’s growth and 
reproduction. The galls cause extensive damage to the rice root system leading to negative effects on plant growth 
and crop yield (Nicol et al. 2011; Cabasan et al. 2014). Studies have shown that African rice, Oryza glaberrima 
genotypes have resistance to RKN, whereas Asian rice, O. sativa genotypes display differential host response to 
RKN (Cabasan et al. 2014). RKN-resistant O. glaberrima genotypes showed hypersensitive (HR)-like response 
characterized by necrotic lesions at the site of nematode feeding. This HR-like response prevents nematode 
feeding and subsequent development leading to the death of nematodes compared to successful infection and gall 
formation in RKN-susceptible O. sativa genotypes. In susceptible genotypes, RKN infection was shown to elicit 
suppression of defense genes at the site of infection to promote successful infection of the rice root tissue and the 
Jasmonate pathway was shown to play an important role in rice plant defense against RKN parasitism (Nahar et al. 
2011). Additionally, RKN infestation was shown to enhance susceptibility of rice plants to the blast disease caused 
by Magnaporthe oryzae, due to altered metabolite profiles and plant immune responses in the above-ground 
tissues of rice plants (Kyndt et al. 2017). It was demonstrated that increased auxin levels in the above-ground shoot 
tissues of RKN-infested rice plants was largely responsible for the enhanced susceptibility to blast disease. In view 
of the direct and indirect economic impacts of RKN to rice production in subsistence agriculture and the lack of 
effective chemical control measures, biological control measures were deployed in an environmentally benign 
manner using nematophagous endophytic and rhizospheric fungi and bacteria for mitigating crop losses due to the 
RKN (Padgham and Sikora 2012; Le et al. 2011; Seenivasan et al. 2014). Among the different microbial agents, 
Trichoderma (To17 and Td30), and a number of Arthrobotrys oligospora strains were reported as more efficient 
nematophagous fungi, whereas Bacillus megaterium and Pseudomonas florescens identified as most effective 
bacteria against rice RKN. Based on the current evidence, it appears that combined application of the beneficial 
microbes as seed and soil treatments results in a synergistic control effect on RKN in rice fields (Seenivasan et al. 
2014).  
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