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Table 1. Population densities of Meloidogyne spp. and non-Meloidogyne spp. in sweet pepper fields

Sample Locals Soil Population density of nematodes”
code ocay o pe Meloidogyne spp. non-Meloidogyne spp.
Nsl Minami-Satsuma, Kagoshima Sand-dune Regosol 5321 751
Ns2 Minami-Kyushu, Kagoshima Andosol 4 1383
Ns3 Minami-Kyushu, Kagoshima Andosol 36 1264
Osl Higashi-Kushira, Kagoshima Andosol 1313 854
Os2 Higashi-Kushira, Kagoshima Andosol 1346 772
Os3 Higashi-Kushira, Kagoshima Gray Lowland soil 0 996
Os4 Higashi-Kushira, Kagoshima Sand-dune Regosol 575 602
Os5 Shibushi, Kagoshima Andosol 229 1530
Myl Miyazaki, Miyazaki Sand-dune Regosol 1444 328
My2 Miyazaki, Miyazaki Sand-dune Regosol 38 576
My3 Miyazaki, Miyazaki Sand-dune Regosol 2017 952
My4 Miyazaki, Miyazaki Sand-dune Regosol 3314 2862
My5 Kunitomi, Miyazaki Gray Lowland soil 3452 1602
Kyl Saito, Miyazaki Gray Lowland soil 784 1222
Ky2 Saito, Miyazaki Gray Lowland soil 1821 1240
Ky3 Saito, Miyazaki Gray Lowland soil 91 210
Ky4 Saito, Miyazaki Gray Lowland soil 316 208
Ky5 Kawaminami, Miyazaki Andosol 1845 3586
Ky6 Kawaminami, Miyazaki Andosol 3488 660
Ky7 Kawaminami, Miyazaki Andosol 669 558
Mnl Kushima, Miyazaki Gray Lowland soil 1997 876
Mn2 Kushima, Miyazaki Gray Lowland soil 1099 458
Mn3 Kushima, Miyazaki Andosol 571 656
Mn4 Nichinan, Miyazaki Gray Lowland soil 29 268
Mn5 Nichinan, Miyazaki Gray Lowland soil 760 406
Mn6 Nichinan, Miyazaki Gray Lowland soil 568 1716

* Number of nematodes were extracted from 20 g soil by Baermann funnel technique.
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Fig. 2 The histogram of population densities of Meloidogyne spp. and non-Meloidogyne spp. in sweet

pepper fields
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Table 2. Comparison of population densities of Meloidogyne
spp. between the fields classified as Gray Lowland soil,
Andosol and Sand-dune Regosol

Population densities of

. Number of Meloidogyne spp.”
Soil type fields R
,nange Median
(min. - max.)
Gray Lowland soil 11 0 - 3452 760
Andosol 9 4 - 3488 669
Sand-dune Regosol 6 38-5321 . 1730 .
Kruskal-Wallis test P = 0.341

p-value

“ Number of nematodes were extracted from 20 g soil by Baermann funnel technique.
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Table 3. Soil physical properties of the fields classified as Gray Lowland soil, Andosol and Sand-dune Regosol

Particle size distribution (%) . Three phases ratio Total . Aggregate percentage (%)
Sample Soil orosit Bulk density 250

code Sand Silt Clay  Texture® Gaseous  Liquid Solid P (%) Y (g/kg) IOOEr}rjlm 1000 pm<
Gray Lowland soil

Kyl 47.0 29.1 23.9 CL 28.7 29.3 42.0 58.0 1.14 11 31

Ky3 49.1 24.2 26.7 LiC 30.9 21.0 38.0 62.0 1.01 6 41
Andosol

Kyb 56.9 21.6 214 CL 34.5 42.6 22.9 77.1 0.56 17 46

Ky6 57.3 25.5 17.2 CL 32.1 41.2 26.7 73.3 0.66 25 38
Sand-dune Regosol

Myl 88.2 8.1 3.7 SL 44.7 20.8 34.5 65.5 0.97 32 4

My3 87.2 8.8 4.1 SL 41.3 27.4 31.3 68.7 0.87 23 12

#SL: Sandy Loam, LiC: Light Clay, CL; Clay Loam.
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Table 4. Soil chemical properties in sweet pepper fields

Sample EC*  Total C’

code Soil type pH (dS/m)  (g/kg)
Nsl Sand-dune Regosol 6.1 0.45 35.8
N2 Andosol 5.5 0.27 50.5
Ns3 Andosol 5.7 0.54 34.8
Osl Andosol 5.1 0.93 54.2
Os2 Andosol 5.5 0.45 82.6
Os3 Gray Lowland soil 5.2 0.64 55.7
Os4 Sand-dune Regosol 4.7 0.35 24.7
Os5 Andosol 6.6 0.24 43.7
Myl Sand-dune Regosol 6.5 0.25 18.4
My2 Sand-dune Regosol 4.9 1.31 32.7
My3 Sand-dune Regosol 6.0 0.35 20.3
My4 Sand-dune Regosol 5.7 0.18 18.4
My5 Gray Lowland soil 6.8 0.77 44.0
Kyl Gray Lowland soil 5.4 0.44 16.8
Ky2 Gray Lowland soil 6.4 0.32 33.6
Ky3 Gray Lowland soil 5.7 0.44 26.6
Ky4 Gray Lowland soil 5.9 0.40 26.1
Ky5 Andosol 5.3 0.46 93.1
Ky6 Andosol 5.4 0.39 87.6
Ky7 Andosol 5.1 0.76 119.4
Mnl Gray Lowland soil 6.2 0.33 21.3
Mn2 Gray Lowland soil 6.2 0.17 20.1
Mn3 Andosol 5.6 0.28 47.6
Mn4 Gray Lowland soil 5.8 0.39 34.7
Mnb5 Gray Lowland soil 5.6 0.35 16.2
Mn6 Gray Lowland soil 6.1 0.17 33.8

“EC: electric conductivity.
* Total C: total carbon contents.

Table 5. Correlation coefficient between population densities of
nematodes (Meloidogyne spp. and non-Meloidogine
spp.) and soil chemical properties

pH EC* Total C’
Simple correlation
Meloidogyne spp.
Gray Lowland soil ~ 0.820(0.002)**  0.310(0.353)  0.059(0.862)
Andosol —0.337(0.317) 0.106(0.787) 0.515(0.155)
Sand-dune Regosol 0.569(0.239)  —0.448(0.373) 0.219(0.677)
non-Meloidogyne spp.
Gray Lowland soil 0.375(0.256) 0.189(0.577) 0.379(0.250)
Andosol 0.082(0.834)  —0.186(0.633) 0.058(0.882)
Sand-dune Regosol ~ 0.027(0.959)  —0.487(0.487) —0.384(0.453)
Partial correlation
Meloidogyne spp.
Gray Lowland soil ~ 0.901(0.001)**  0.705(0.034)* —0.488(0.182)
Andosol —0.213(0.646)  —0.189(0.684)  0.390(0.387)
Sand-dune Regosol  0.612(0.388)  —0.754(0.246)  0.814(0.186)
non-Meloidogyne spp.
Gray Lowland soil ~ 0.384(0.307)  —0.029(0.941) 0.335(0.378)
Andosol 0.010(0.984)  —0.168(0.719)  0.115(0.806)

Sand-dune Regosol —0.193(0.807)  —0.223(0.777) —0.208(0.792)

Number in parentheses indicates p-value (* : P < 0.05, ** : P < 0.01).
“EC: electric conductivity.
* Total C: total carbon contents.
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The Density of Root Knot Nematodes in the Sweet Pepper Fields
in the Southern Region of Kyushu, Japan.

Isao AKAGI" and Naoya CHISHAKI
(Laboratory of Plant Nutrition and Fertilizers)

Summary

Root knot nematodes (Meloidogyne spp.) cause serious damage to the production of sweet peppers in Kagoshima and Miyazaki prefec-
tures; famous for the production of sweet peppers in Japan. In this study, we surveyed sweet pepper fields in these areas to determine the den-
sity of root knot nematodes, taking into consideration the relationship between the density of root knot nematodes and the soil’s physico-
chemical properties. Utilizing the Baerman funnel technique, the density of root knot nematodes was found to range from 4 to 5321 per
20grams of soil. The high-density fields in which the population density exceeds 1000 per 20grams of soil occupied about 48 percent of the
surveyed fields. Most of the fields surveyed can be classified as Sand-dune Regosol. In the fields classified as Gray Lowland soil, a signifi-

cant positive correlation was observed between the soil pH and the density of root knot nematodes.

Key words: Sweet pepper (Capsicum annuum), population density of root knot nematodes (Meloidogyne spp.), soil physical prop-

erty, soil pH

": Correspondence to: Isao AKAGI (Laboratory of Plant Nutrition and Fertilizers, Department of Biochemical and Technology)
Tal (Fax): 099-285-8663, E-mail: akagi046@chem. agri. kagoshima-u. ac. jp



