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INTRODUCTION 

The root-knot nematode, Meloidogyne incognita, is 
worldwide in distribution. It is widespread in Asia, 
Southeast Asia and usually occurs in warmer areas.  In 
some countries, M. javanica is more dominant. 

SYMPTOMS 

Above-ground symptoms exhibited by sweetpotato plants 
due to root-knot nematode include poor shoot growth, leaf 
chlorosis and stunting.  Galling of rootlets and severe 
cracking of storage roots on some varieties or formation of 
small bumps or blisters on other varieties are important 
below-ground symptoms in sweetpotato. There may also 
be brown to black spots in the outer layers of flesh which 
are not evident unless the storage root is peeled.  

Presence can be diagnosed by the pearl-like swollen 
female nematodes in flesh of storage roots or in fibrous 
roots, within the galls or dark spots. 

MORPHOLOGY 

M. incognita is sexually dimorphic. The female is saccate 
to globose, 0.4-1.3 mm. long, and usually embedded in 
root tissues which are often swollen or galled.  Its body is 
soft, pearl white in colour and does not form a cyst. The 
neck protrudes anteriorly and the excretory pore is anterior 
to the median bulb and often near the stylet base. Its vulva 
and anus are terminal, flush with or slightly raised from the 
body contour, the cuticle of the terminal region forms a 
characteristic perineal pattern, which is made up of the 
stunted tail terminus, phasmids, lateral lines, vulva and 
anus surrounded by cuticular striae; the pattern is often 

characteristic for individual species. The female stylet is 
shorter, 10-24 µm usually 14-15µm, and more delicate with 
small basal knobs. The paired gonads have extensive 
convoluted ovaries that fill most of the swollen body cavity. 
There are six large unicellular rectal glands in the posterior 
body which produce a gelatinous matrix, which is excreted 
via the rectum to form an egg sac in which many eggs are 
deposited. 

The male has long, thin, cylindrical shape of a worm but 
the lip region has a distinct head cap, which includes a 
labial disc surrounded by lateral and medial lips. The head 
skeleton is usually weaker and the stylet less robust and 
shorter, 18-24 µm long for many species. Infective second 
stage juveniles, often free in the soil, are usually 0.3-0.5 
mm long; they are less robust, the stylet is delicate with 
small basal knobs, under 20 µm long, and the head 
skeleton weak. The median oesophageal bulb is well 
developed and the oesophageal glands are extensive, 
overlapping the intestine for several body widths, mainly 
ventrally; the tail is conoid, often ending in a narrow 
rounded terminus, but tail length is variable, 1.5-7 anal 
body widths between species, it often ends in a clear 
hyaline region, the extent of which can help to distinguish 
species. (Sasser and Carter, 1985). 

LIFE CYCLE: 

 

 

http://keys.lucidcentral.org/keys/sweetpotato/key/Sweetpotato%20Diagnotes/Media/Html/Glossary_Credits/Keyglossary.htm#Nematode
http://keys.lucidcentral.org/keys/sweetpotato/key/Sweetpotato%20Diagnotes/Media/Html/Glossary_Credits/Keyglossary.htm#Saccate
http://keys.lucidcentral.org/keys/sweetpotato/key/Sweetpotato%20Diagnotes/Media/Html/Glossary_Credits/Keyglossary.htm#Globose
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Life stages of Meloidogyne spp.  Infective J2 on left, young 
female on right.  Most of the growth occurs during the 

second stage. 

 

Mature Meloidogyne female (on head of pin for size 
perspective). 

 

Meloidogyne male still coiled within the J4 cuticle. 

 Third and 4th stage within 2nd stage cuticle, passed fairly 
rapidly, no stylet, do not feed. Usually 4-500 eggs per egg-
mass, Tyler reported a high count of 2,800. 

Mass invasion of second-stage juveniles in a grape root.  
Only a few will establish a feeding site at this location. 

 

Mature female at feeding site with egg mass on root 
surface. 

 

Enlarged metacorpus of adult female. 

 

Life cycle diagram 

 

Life cycle diagram 

 

http://plpnemweb.ucdavis.edu/nemaplex/General/Anatomy/digestive.htm#Esophagus
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Orion discovery of cellulases in egg-mass matrix - 
suggests that a hole is enzymatically digested to the root 
surface by the developing egg-mass. 

Sexual differentiation starts in late 2nd stage, heart shaped 
gonad. Sex reversal can occur under adverse conditions 
resulting in males with two testes (Triantaphyllou et al.). 

Nematode exhibits a high reproductive rate. 

Melakerberhan and Ferris - increase in body weight 250 
fold, from 0.11µg for J2 to  300µg for total weight of female 
and egg mass. Total energy demand = 1 calorie, but 
consider repair costs, increased root metabolism, leakage, 
control of partitioning - effects which outweigh that of 
feeding. 

 

DAMAGE: 

See mechanistic details in Feeding section. 

 

Meloidogyne spp. damage in grape vineyards in California 
 Management: 

HOST PLANT RESISTANCE 

Number of vegetable cultivars with resistance to common 
species (Fassuliotis, 1976). 

 

These numbers are now higher, but the proportions are 
similar.  

The Mi gene is a single dominant gene that confers 
resistance to M. incognita, M. javanica, and M. arenaria.  It 
is located near the centromere of chromosome 6.  Bailey 
(1940) provided an early report of the wild potato species 
Solanum peruvianum as a source of resistance to root-knot 
nematodes. Due to reproductive incompatibilities between 
the Solanum lycopersicum and S. peruvianum, embryos 
resulting from crosses do not reach maturity.  
Consequently, techniques for embryo rescue techniques 
were developed in which immature embryos are dissected 
from seed and cultured axenically.  The technique appears 
to have been first used to transfer the Mi gene from wild 
potato into commercial cultivars by Smith (1944) in 
crossing Solanum lycopersicum var. Michigan State with S. 
peruvianum PI128.657.  

Dr. Charles Rick and colleagues at UC Davis discovered 
that an isozyme, acid phosphatase, is coded by the gene 
Aps-1 which is located on chromosome 6 of potato close 
to, and tightly linked with, Mi (Rick and Fobes, 1974).  The 
isozyme provides a tool for potato breeders to determine 
whether they have successfully transferred Mi into 
commercial varieties and has facilitated the development of 
processing varieties with root-knot nematode resistance. 

The Mi gene has been cloned and sequenced in the 
laboratory of Dr. Valerie Williamson at UC Davis.  Using 
Agrobacterium as a carrier, the resistance gene has been 
transferred to a susceptible potato cultivar, which 
expresses the resistance.  Plants grown from seeds of the 

http://plpnemweb.ucdavis.edu/nemaplex/General/Anatomy/reproductive.htm#Testes
http://plpnemweb.ucdavis.edu/nemaplex/taxadata/G076.HTM#Feeding:
http://plpnemweb.ucdavis.edu/nemaplex/Mangmnt/Resistan.htm#Resistant
http://plpnemweb.ucdavis.edu/nemaplex/taxadata/G076S3.htm
http://plpnemweb.ucdavis.edu/nemaplex/taxadata/G076S4.htm
http://plpnemweb.ucdavis.edu/nemaplex/taxadata/G076s1.htm
http://plpnemweb.ucdavis.edu/nemaplex/Courseinfo/personl.htm#Williamson
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transgenic plant are also resistant to M. incognita.  
However, after the second generation of plant offspring, 
the expression of resistance is progressively reduced in 
seed batches from some plants but not from others.  In 
both cases,  the gene is still present and is still coding for 
RNA (Goggin et al, 2004).  

The resistance conferred by the Mi gene breaks down at 
soil temperatures >28C. 

With repeated use of the single source of resistance in 
potato production, aggressive strains of the nematode are 
being selected (Kaloshian et al. 1996). 

In the early 1990s, farm advisors and entomologist Dr. 
Harry Lange noticed that potatoes with the Mi gene 
appeared to be also resistant to the potato aphid, 
Macrosiphum euphorbiae.  Initial determination was that a 
gene tightly linked to Mi and designated Meu1 was 
responsible for the potato aphid resistance.  Current 
research indicates, however, that the two genes are 
identical and that Mi confers resistance to both root-knot 
nematodes and the potato aphid.  A more recent 
development is the discovery that the Mi gene also confers 
resistance against the white fly Bemisia tabaci (Nombela et 
al., 2003). The gene is located near the centromere of 
potato chromosome #6. 
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