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Estimation of Population Density of Pratylenchus
penetrans COBB and Carrot Damage by the
Densities of Necrotic Lesions on Primary Roots of
Edible Burdock (Arctium lappa L.).
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Fig. 1. Necrotic spots on primary root of 3 weeks old
edible burdock caused by Pratylenchus
penetrans. Cultivar of edible burdock is
Takinogawa.
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Fig. 2. Relationship between the number of necrotic spots on edible burdock (x) and population density of
Pratylenchus penetrans (y). Four cultivars of edible burdock were grown in microplots infested with
the nematode for 21 days. Soil samples were collected just before sowing edible burdock and
nematodes were extracted from 20g soil by Baermann funnel technique.
Takinogawa;y=0.13x+0.24,r*>=0.511,P<0.001,n=59. Tegaru;y=0.22x+0.11, r’=0.652, p<0.001, n=59.
Yanagawariso;y=0.13x+0.22,1>=0.450,p<0.001,n=60. Watanabewase;y=0.16x+0.09,r*=0.638,p<0.001, n=45.
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Fig. 3. Relationship between the number of necrotic spots on edible burdock (x) and population density of
Pratylenchus penetrans (y). Four cultivars of edible burdock were grown in microplots infested with
the nematode for 21 days. Soil samples were collected just before sowing edible burdock and nematodes
were extracted from 10 ml soil by doube-layer centrifugal flotation method. Takinogawa;
y=0.09x+0.09,r2=0.506, p<0.001, n=35. Tegaru; y=0.17x+0.02,r>=0.817, p<0.001, n=35. Yanagawariso;
y=0.11x+0.05,r>=0.467, p<0.001, n=36. Watanabewase; y=0.13x+0.06,r*=0.659, p<0.001, n=36.
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Fig. 5.

Fig. 4. Damage on carrot taproot caused by
Pratylenchus penetrans.
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Relationship between population density of
Pratylenchus penetrans and damage index
of carrot taproot. Soils were sampled just
before sowing carrot, and nematodes were
extracted from 20g soil by Baermann funnel
technique. r=0.88, p<0.001, n=59. Damage
index= average damage level x 100,where
damage levels are 0;no damage, 1;few
scratches can be detected upon close
examination, 2; scratches are easily dete-
ctable but not so many, 3; many scratches
with vertical cracks, 4; scratches cover
whole tap root.
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Fig. 6. Relationship between the number of necrotic spots on edible burdock root and the damage of
sccuseeding carrot caused by Pratylenchus penetrans. The line of equation y = 20 means
tolerable injury level of carrot. Takinogawa; r= =0.751, p<0.001, n=58. Tegaru; r= = 0.691, p<0.001,
n=58. Yanagawariso; 1 = 0.593, p<0.001, n=59. Watanabewase; r- = 0.742, p<0.001, n=44.
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Estimation of Population Density of Pratylenchus penetrans COBB

and Carrot Damage by the Densities of Necrotic Lesions on Primary
Roots of Edible Burdock (Arctium lappa L.).

Kenji Itou*!, Takayuki Mizukubo*!, Takayoshi Watanabe*? and Nozomu Minagawa**

Summary

The relationship between population density of Pratylenchus penetrans and necrotic lesions on young
edible burdock was examined by a pot expériment. Four cultivars of edible burdock, Takinogawa, Tegaru,
Yanagawariso, and Watanabewase were grown in square concrete cubic pots (50 x 50 x 50 cm) filled with
sterilized soil infested with 0 to 137 (average 16.2) P. penetrans per 20 g soil. Three weeks after sowing, roots
of edible burdock were harvested, washed and observed carefully.

Necrotic lesions appeared on roots of edible burdock and numbers of lesions per 1 cm primary root were
correlated with population densities of the nematode in soil assayed by both Baermann funnel technique and
double-layer centrifugal flotation method. These results suggest that necrotic lesions on edible burdock roots
provide adequate estimation of nematode density.

After the harvest edible burdock, carrots were grown for four months and damaged taproots were
examined. Few numbers of branched and shortened taproots were observed and no correlation was observed
between these symptoms and nematode densities at the time of carrot planting. In the present experiment, this
nematode caused small horizontal scratches and vertical cracks on surface of taproots, and amounts of these
scratches were correlated with nematode densities. These damages were also correlated with necrotic spots on
edible burdock grown before carrot. Amounts of necrotic spots on edible burdock were considered a useful

index for rough prediction of P. penetrans densities and damages of carrot caused by this nematode.
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