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Abstract: A wide range of Brassicaceae crops are grown worldwide as an important source of 

oil, food and animal fodder. Moreover, these crops also have economical value due to their 

nutritional, medicinal, bioindustrial, biocontrol and crop rotation properties. Plant-parasitic 

nematodes, including root-knot (Meloidogyne spp.) nematodes, annually cause substantial crop 

yield and quality losses to agri- and horticultura crops worldwide. To minimize damage caused 

by these pests Brassicaceae species are included in cropping systems as cover-, rotation-, green 

manure/amendment- and/or biofumigation crops. Glucosinolates that are released by these crops 

as well as decomposition products of such crops contribute towards reducing population levels of 

nematode pests in soils. In terms of Nematology research being conducted thus far, the main 

focus has been on the use of various Brassicaceae strategies to manage economically important 

plant-parasitic nematodes such as Meloidogyne, Pratylenchus, Heterodera and Globodera spp. in 

global agri- and horticultural production systems. The use of Brassicaceae crops constitute a 

viable and promising strategy to combat nematode pests that were traditionally generally 

management by the use of toxic, synthetically-derived nematicides. A need thus exists to 

summarize the vast amount of information that has been generated about the efficacy of 

Brassicaceae spp. in particular that have been and are used to combat nematode pests. Therefore, 

a comprehensive review about nematode pests that are associated with Brassicaceae crops, the 

host status of various Brassicaceae spp. to particularly Meloidogyne spp. and other nematode 

pests as well as the effect of Brassicaceae-based management strategies in reducing nematode 

pest population levels in cropping systems are accentuated in this manuscript. 
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1. Introduction 

Plant-parasitic nematodes (PPN) are important pests of a wide range of agri- and 

horticultural crops and thus a major constraint to intensive crop production systems worldwide 

(Nyczepir and Thomas, 2009). Root-knot nematodes (RKN; Meloidogyne spp.), for example, has 

recently been listed as the number one PPN group that infect, parasitise and damage crops 

worldwide (Jones et al. 2013). The latter genus constitutes economically important polyphagous, 

obligate endoparasitic organisms that have a cosmopolitan distribution (Jones et al., 2013). At 

present 98 Meloidogyne species have been described of which 10 are listed as agricultural pests. 

Of the latter M. arenaria, M. enterolobii, M. incognita and M. javanica are termophilic, thus 

generally occurring in warmer areas of the world and represent major nematode pests that 

damage agri- and horticultural crops across the globe (Jones et al., 2013). M. enterolobii in 

particular has recently been listed as an emerging, economically important RKN species (Hunt 

and Handoo, 2009). The latter nematode pest has been found in South Africa in roots of red 

peppers in the Barberton, Levubu and Nelspruit areas, Mpumalanga Province (Dr Mariette 

Marais, Agricultural Research Council-Plant Protection Institute: Personal communication). 

Conversely, cryophilic RKN species that are regarded on a global scale as economically 

important pests of potato as well as other crops represent M. chitwoodi, M. hapla and M. fallax 

(Hunt and Handoo, 2009). Hence the control of these predominant RKN pests is crucial to ensure 

sustainable crop production and food security.  

Control of nematode pests during the major part of the 20
th

 century was traditionally 

generally based on the application of synthetically-derived nematicides (Halbrendt and 

LaMondia, 2004). The challenge to control PPN is, however, becoming more difficult since the 

use of Class I nematicides are progressively restricted due to withdrawal of such products from 

world markets (EPA, 2008; Verdoorn, 2012). For example, aldicarb, endosulfan and methyl 

bromide that were used to control nematode and other soil-borne pests in high value crops until 

recently, is no longer available. The latter is due to the adverse impact of such chemicals on the 

stratospheric ozone layer as well as its misuse on animals and humans (EPA, 2008).  


