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Abstract 

 
Nematode resistance has been recognized as an important prerequisite in crop breeding programmes.  In Asia, 
the extent of damage brought upon by nematodes to major crops is still not unequivocally studied.  It has been 
estimated that 10% of world crop production is lost as a result of plant nematode damage, however not much 
work has been reported in the field of nematode resistance in Asia. Limitations faced in developing an integrated 
approach in combating the nematode problem in Asia include the absence of economical IPM solutions for 
specific pest problems, the lack of basic understanding of the biology of specific pests, and high costs involved 
on the dependence of nematicides. This urgently calls for economical and sustainable nematode management 
strategies.  One such strategy foreseen as a viable approach in Asia would be the development of nematode-
resistant plant germplasms or cultivars.  Researches done in Korea, Viet Nam and Malaysia are described in this 
paper to provide an overview of the current status in nematode related research in Asia.   

Media Summary 

 
Current status of nematode related research in three Asian countries.  
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Introduction  

 
It has been estimated that 10% of world crop production is lost as a result of plant nematode damage. This 
represents one third of the total losses attributed to pests and diseases (Whitehead 1998). Nematodes generally 
interfere with water/nutrient availability and a plant's feeding mechanisms (i.e., root function and plant growth 
processes) (Ashworth 1991) and they attack an enormous variety of plant species. The most common are the 
root-knot nematodes, Meloidogyne arenaria, M. incognita, M. javanica, and M. hapla. Root-knot nematodes 
alone have a host range of over 2,000 plants (McKenry & Roberts 1985).  
 
In Asia, the extent of damage brought upon by nematodes to major crops is still not unequivocally studied.  
Research conducted in 3 countries, namely Korea, Vietnam and Malaysia are elaborated in this paper to provide 

an overview of the current status in nematode related research in Asia.   

Materials and Methods/Discussion 

 
Case study 1. Korea.  In Korea, various studies have been conducted on nematode resistant germplasms since 
1960’s, and most of the studies were focused on horticultural crops (Kim 2001; Han & Kim 1997). It was due to 
the increase of the root-knot nematode problems affected by expanding of cultivation areas and varieties of 



horticultural crops under greenhouses from 1980’s (Cho et al. 2000). As the horticultural cash crops substitute 
rice cultivation in southern part of Korea, monoculture and consecutive greenhouse cropping of fruit vegetables 
and ornamentals resulted in prevailing damages by root-knot nematodes in various crops. National research 
institutes under the Rural Development Administration (RDA) took the leading role in the nematode resistant 
germplasm screening researches and the results were shared with breeding companies for breeding of several 
major cash crops in the past decades (Kim 2001; Cho et al. 1996).   

 
Table 1. Nematode resistance screening studies in Korea 

 
Crops Nematodes Remarks (Kim, 2001) 

Rice Aphelenchoides besseyi Several resistant varieties selected. Resistance in Japanese lines  

Soybean Heterodera glycines Low resistance in late harvesting varieties  

Hot Pepper Meloidogyne hapla Resistance in some domestic and imported varieties 

Cucumber M. hapla Moderate resistance in ‘Heugjong’ and ‘Andong’ cucumber  

Vegetables M. incognita Tests on Chinese cabbage, oriental melon, radish, cucumber, and tomato 

Economic crops M. hapla Peanut, pepper, tomato, cucumber were tested 

Oriental melon 
rootstock 

M. incognita Limited resistance in Cucurbita moschata and C. maxima 

Rose rootstock M. hapla Strong resistance in 4 cultivars  

Carnation M. incognita Strong resistance in 7 cultivars  

Chrysanthemum Aphelenchoides ritzemabosi Low resistance in a few varieties  

 
Case study 2. Viet Nam.  Four major crops are used as examples to indicate the level of research being done in 
Viet Nam on nematodes.  The occurrence and damage potential of nematodes on bananas in north and central 
Viet Nam were assessed (Ho et al. 2000).  From December 1998 to April l999, five survey trips were undertaken 
in six provinces in North and Central Viet Nam.  In every area, about 15 - 25 samples were taken on each of the 
three most common cultivated banana genotypes: 'Tieu' (AAA), 'Tay' (ABB) and 'Hot' (BB). All three are 
traditional Vietnamese genotypes.  The collection and processing of the samples was carried out using the 
Technical Guidelines of Speijer and De Waele (1997).  The survey results showed that the most important 
nematodes found are Meloidogyne spp., Praylenchus coffeae and Helicotylenchus multicinctus. In general, 
among the genotypes assessed, 'Tay' seems to be the least susceptible.  The three genotypes seem to be more or 
less equally susceptible to Meloidogyne spp.  No significant differences between the genotypes in the number of 
H. multicinctus could be detected.    

Table 2. Nematode resistance screening studies in Viet Nam 

Crops Nematodes Remarks 

Banana Pratylenchus coffeae, 
Meloidogyne spp. 

Conducted experiments in greenhouse condition to estimate the 
susceptibility of 7 indigenous Musa cultivars (in reference with 
African Mussa cultivar, Grand Naine)  

Coffee Pratylenchus coffeae, 
Radopholus durianphilus, R. 

arabocoffeae 

Conducted experiments in greenhouse condition to estimate the limit 
tolerant/resistant of coffee varieties to each nematode species 

Rice Hirschmanniella spp. Conducted experiments in greenhouse condition to estimate the affect 
of root rotten nematodes to four rice varieties  

Litchi Hemicriconemoides litchi, 
Rotylenchulus reniformis, 

Xiphinema radicicola 

Survey in the field to establish the plant parasitic nematodes 
associated with declined litchi. 

Conducted experients in greenhouse condition to estimate the affect 
of nematode-fungal combinations to decline disease on litchi  

 



 
A preliminary estimation of the tolerance limit of Coffea Arabica to the lesion of P. coffeae in green condition 
was done (Trinh & Nguyen 2005).  The tolerance limit of C. arabica cv. Catimor to the lesion of P. coffeae in 30, 
60 and 90 days after incubation was estimated to range from 0-1.66 nematodes/cm' soils. The correlation value 
with R2 from 0.64 to 0.94 was shown to have a close relation between the initial population densities of P. 

coffeae.  The study also showed that the seedlings of C. arabica cv. Catimor were susceptible to P. coffeae.   
Another survey (Trinh et al. 2004) was conducted on plant parasitic nematodes associated with litchi (Litchi 

chinensis Sonn.). Fifteen species of plant parasitic nematodes were found to be associated with litchi.  Among 
these, two species, e.g. Hemicriconemoides litchi and Rotylenchulus reniformis with high population density 
(654 and 267, respectively) and high frequency level in both litchi regions (84,2-95,2% and 38,1-78,97%, 
respectively) has been determined as the most significant species related with decline disease on litchi.  
 
For rice, the influences of the nematode group Hirschmanniella spp. on the growth and yield of some rice 
cultivars according to the seasonal crops in experiment conditions were studied (Trinh & Nguyen 2005).  
Experiments were carried out with four rice cultivars C70, CN2, CR203 and QCI and they were inoculated with 
nematodes in two levels of 100 and 200 nematodes per 250 cm3 of pre-planting soil to indicate the significant 
difference of the root length, the plant height and the individual yield between the inoculated cultivars and the 
control cultivar.  The yield loss of the C70 and CR203 cultivars caused by the nematode group Hirschmanniela 
spp. in the spring crop was higher than in the autumn crop whereas the yield loss of the CN2 cultivar in the 
spring crop was indicated the same with the autumn crop. The yield loss of the QCI cultivar in the autumn crop 
was higher than that in the spring crop. 
 
Case study 3. Malaysia. Pineapple remains one of the most important fruit crops in Malaysia and contributing 
about Malaysian Ringgit (MYR) 100 million (ca. 30 mil. US$) a year in foreign exchange earnings.  This study 
was carried out to look at the resistance or susceptibility of the pineapple varieties and accessions towards the 
nematode Paratylenchus sp.  Eighty-five varieties and accessions of pineapple from the germplasm collection of 
the Malaysian Agricultural Research and Development Institute (MARDI) were evaluated for their initial 
reaction or association to nematodes (Masdek et al. 2007). Extraction from the soil and root samples showed the 
presence of 3 of nematode species from the pineapple grown on peat soil. Helicotylenchus sp. was recorded from 
the root of SRK x SS accession and from the soil sample planted with MRT x 197 JK 1 and MRT x SS 197 JK 
12 accessions, but the population recorded was low. Pratylenchus sp. was recorded from only two root samples 
of SS x SW and M. Slipping accessions and the population recorded was also low.  Paratylenchus sp. was the 
dominant nematode species associated with pineapple on peat soil. This species was recorded from 42 root 
samples or from 41 accessions. It was also recorded from 66 soil samples or blocks planted with 64 accessions.  
Paratylenchus sp. was not found to be associated with the roots of 24 cultivars and accessions although such 
nematode was detected with high population in the soil. Another 18 cultivars and accessions did not show any 
association with the nematodes as no plant parasitic nematodes was detected from both the soil and the root 
samples.   

 
Table 3. Nematode population from the soil and roots of pineapple cultivars and accessions grown on peat 

soil. 
Nematodes No. of nematodes species detected in pineapple accessions (total 85) 

 From soil From root 

Helicotylenchus sp. 2 1 

Pratylenchus sp. 0 2 

Paratylenchus sp. 66 42 

Non Parasitic 85 82 

 
The preliminary study carried out in Malaysia indicates that there are several potential varieties and accessions 
that may be resistant to or at least not favourable to the nematodes. These may be useful as parents in breeding 
programmes or to improve existing susceptible cultivars. 



Conclusion 

 
In Asian countries in general, significance of nematode damages are not fully studies due to limited specialists in 
many counties. In the 3 countries mentioned above, most nematode related researches were more focused on 
taxonomy and distribution of plant parasitic nematodes than plant genetic resources for resistant breeding. 
Therefore, more research efforts and plant germplasm information exchange are needed for development of 
improved nematode resistant crops for the Asian countries.  For breeding of nematode resistant varieties, it 
would be desirable to use internationally available plant genetic resources. Introduction of newly developed 
biotechnology for instance the RNAi technique (Huang et al. 2006) would be useful especially for crops like 
Cucurbits which have limited resistance within genus level. 
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