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PLANT - PARASITIC NEMATODES
IN THE RHIZOSPHERE OF RAPE (Brassica napus var. oleifera) 1
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Results of a two-year ficld investigation on the presence and seasonal variation of the
plant-parasitic nematodes in the rhizosphere of rape in 4 commercial fields in the region
of eastern Slavonija (Croatia) are shown in this paper. A total of 11 genera were identified
with in which 12 plant-parasitic species of the nematodes. Some ditferences in a structure:
and relating population density of nematodes have been recorded during the rape growing
season in all investigated ficlds. More individuals, as well as greater number of the
nematodes gencra, have been found in the begining of the rape growing season (autumn)
than later (spring). Nematodes of Aphelenchus and Tylenchus genera have been found in
96 % of all the examined soil samples. The above mentioned genera have been the most
frt?ggez;lt and dominant ones as of the total number of found nematodes, having partaken
[0} ©.

Plant-parasitic nematodes, rhizosphere of rape, seasonal dynamics, population
density, Croatia

JELIC, A., Poljoprivredni fakultet Sveuilista "J. J. Strossmayer", 54000 Osijek,
Hrvaska. - Fitoparazitne nematode u rizosteri uljane repice ( Brassica napus var. oleifera
-~Entomol. Croat., 1995. Vol. 1.: 35-39. - Prikazani su rezultati dvogodiSnjih istraZivanja
prisutnosti i sezonskih kolebanja brojnosti fitoparazitskih nematoda u rizosferi uljane
repice na Cetiri polja u podrucju istoéne Slavenije u Hrvatskoj. Ukupno je identificirano
11 i'_uduvu sa 12 vrsta fitoparazitskih nematoda. Na istraZivanim poljima zabiljezene su
1':;I|]_cc u strukturi | gustoéi populacije nematoda za vrijeme vegetacije. Vedi broj
prlm__]f:raku kao i vife rodova nematoda nadeni su u podetku sezone u}_goiu‘u jesen, negb
kasnije u proljece. U 96 % pregledanih uzoraka la nadene su nematode iz rodova
Aphelenchus i Tylerichus. Navedeni su rodovi najfrekventiji i dominiraju sa 62 % u
ukupnom broju nadenih nematods, A

Fitoparaziti, nematode, rizosfera, uljane repice, sezonska dinamika, gustoé¢a
populacije, Hrvatska

Introduction

In Europe, among the oil yielding plants, rape is one of the oldest agricultural
plant. In Croatia, two types of oil rape are grown Brassica napus var. oleifera (rape)
and Brassica campestris var. oleifera (rape seed). On the territory of Slavonija and
Baranja Brassica napus var. oleifera usually gives higher yields. Preference for
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growing of winter rape is due to favourable agroecological conditions. There are no
enough information on the presence of nematodes in the fields of rape in Croatia. There
are few information on their qualitation and quantitative structure. In the region of
Slavonija, on locality of Osijek (I v e zi ¢ et al. 1980) nematodes of 6 plant-parasitic
genera have been found. The aim of this field investigation was to extract and to
determine free-living nematodes, to observe the variation and dynamics of community
during the growing season of winter rape in the localities of the investigated area.

Materials and method

This field investigation was carried out on four localities in Croatia, sited in the
region of the eastern Slavonija: PIK Pakovo, IPK Osijek, PPK "Puro Salaj" Valpovo
and VUPIK Vukovar. The previous crop in all fields was winter wheat. The average
soil sample, from one hectar at each plots, was taken in autumn (October), in carly
spring (April) and at the end of spring (June) during two growing seasons of rape, in
the course of 1984, 1985 and 1986, respectively. The soil samples were taken around
the roots with special nematological sampling device to a depth of 20 cm.

Extraction of nematodes from 100 ml of soil was made in Laboratory for
Nematology at Agricultural Faculty in Osijek by the bottle technique (Seinhorst
1956). The plant tissue of roots and stems of 10 accidentally chosen plants of rape on
presence of free-living and sedentory nematodes was also controlled. Assesments were
done after holding cut pieces of rape in water for 5 hours (S ou the y 1970). To check
the obtained results this assesment was repeated after 24 hours.

Results

By examination of the epigon and underground parts of rape plants, the presence of
plant-parasitic nematodes was not identified either on the roots or inside the plant tissue.
A list of determined nematodes from the rhizosphere of rape are summarized in Table 1.

Table 1 Nematodes in the rhizosphere of rape
Tablica 1. Nematode u rizosferi uljane repice

Species of nematodes - Vrste nematoda

Aphelenchoides parietinus (Bastian, 1865) Steiner, 1932
Aphelenchus avenae Bastian, 1865

Diphtherophora spp. De Man, 1880

Ditylenchus dipsaci (Kihn, 1857)Filipjev, 1936
Dorylaimus spp. Dujardin, 1845

Helicotylenchus vulgaris Y u e n, 1964

Mononchus spp. Rahm, 1938

Paratylenchus spp. Micoletzky, 1922

Pratylenchus crenatus Lo o f, 1960

P. neglectus Rensch, 1924), Fil.&Sch.-St, 1941
P. pratensis DeMan, 1880) Filipjev, 1936
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P. thorneiSher& Allen, 1953

P.ovulnus Allen&Jensen, 1951
Tylenchorhynchus clarus Allen, 1955

Tylenchus filiformis (Butschli, 1873)Loof, 1961
T. haganeriElmiligy, 1971

The resplts of quantitative characteristics of nematodes indicate that free-living
nematodes from 11 genera were present in soil of the investigated winter rape fieldsb
They bglong to orders Tylenchida (81,82 %) and Dorylaimida (18,18 %). There weré
deter'mmed 12 species of nematodes with unequal degree of parasitism. Some of found
species are known as obligatory and polyphageous pests (Th o rn e 1961) of grown
plants (Ditylenchus dipsaci, Helicotylenchus vulgaris, Paratylenchus spp., Pratyleonchus
Spp., Tylenchorhynchus clarus), whereas some of facultative plant-parasitic nematodes
(Aphelenchoides])arietinus, Aphelenchus avenae, Tylenchus filiformis, T. haganeri).

F.’.resence of plant-parasitic nematodes during growing. season of rape at localities
of Osijek, Pakovo, Valpovo and Vukovar is given in Table 2.

T:}hlc 2 Prc:&cnr:g_ of nematodes during growing season of rape (1984/85, 1985/36)
Tablica 2. Zastupljenost nematoda tokom vegetacije uljane repice (1984/85., 1985/86.)

Time of sampling - Vrijeme uzorkovanja
Nematodes (genus) Autumn | Early spring Spring
Rodovi nematoda Jesen | Rano proljeée Proljece
Localities - Lokaliteti
1 2 3 4 ‘ 1 2 3 . 4 1 2 3| 4
Aphelenchoides + + |+ + +
Aphelenchus + + + + + + + + + +
Ditylenchus + + + +
Diphtherophora + +
Helicotylenchus + + + + + + +
Paratylenchus + + 4+ + + m
Pratylenchus + + + + + + + + + +
Tylenchorhynchus + + + + + + +
Tylenchus + + + + + + + + + + + +
Saprophageous + + + + + + + + + + + +
Predaceous + + + +

Legend - Legenda: 1 = Osijek; 2 = Dakovo; 3 = Valpovo; 4 = Vukovar.

During the ir}vesli ga‘tcd period differences in structure and population density of
nematodes depending on times of sampling were observed. In the samples taken in autumn
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plenty of plant-parasitic nematodes from most of the identified genera as Aphelenchoides,
Helicotylenchus, Paratylenclus, Pratylenchus, Tylenchorhynchus and Tylenchus were regu-
larly found. Only a few genera of nematodes were recorded in samples taken in early spring.
In all the investigated fields mainly saprophageous and facultative plant-parasitic nematodes
from genera as Aphelenchoides, Aphelenchus and Tylenchus were found, as well as from
endoparasitic genus Pratylenchus ones. The commonest plant-parasitic nematodes were
individuals from genera Aphelenchus and Tylenchus in all the investigated plots. Their
presence was registered in 96 % of the total samples of soil. These two genera of nematodes
may be taken as dominant in all localities because they made up as much as 62 %
(Aphelenchus- 28 %, Tylenchus - 34 %) of the total number of nematodes found.

Figure 1 Reprezentation of nemadodes in the fields of rape in 1984/1985. and 1985/1986 year
Grafikon | Zastupljenost nematoda u usjevu uljane repice u 1984/1985. i 1985/1986. godini

OsiJek Dakovo Valpovo Vukovar

Lokalities = Lokaliteti

Legend - Legenda

I autumn - jesen I early spring - rdno proljee 111 spring - proljece
nematodes from genera - nematode iz rodova Aphelenchus and Tylenchus

nematodes from genera - nematode iz rodova Helicotylenchus, Pratylenchus and Ty-
lenchorhynchus

nematodes from genera - nematode iz rodova Aphelenchoides, Diphtherophora, Ditylenchus
and Paratylenchus

-

saprophageous - saprofagi

A =first year of investigation - prva godina istraZivanja, B = second year of investigation - druga godina
istraZivanja
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The number of root-lesion (Pratylenchus spp.), spiral (Helicotvienchus Spp.) and
stunt nematodes (Tylenchorhynchus spp.) showed a trend of slow increase from the
spring to autumn. Nematodes from these genera take part of 29 % of all the determined
plant-parasitic individuals. Occurrence of other genera of nematodes was much rarer.
A relatively low percentage of nematodes presence belonging o genera Ditvlenchus,
Diphtherophora, Aphelenchoides and Paratylenchus (9 %) was established.

Results of the population density and seasonal variation of nematodes in the fields
of rape at 4 localities are given in Fig. | summarized for a two-year investigation,

The highest population of plant-parasitic nematodes was recorded in the samples
taken in autumn. The number of nematodes declined during the winter, hence earl yin
the spring the lowest population density was evident. During the spring their abundance
increased in relation Lo early spring. Generally, it is evident that greater number of
genera, as well as greater number of nematodes specimens, were found in the begining
of the rape growing season (autumn) than in the second part (spring).

Conclusion

On the basis of the attained results of the two-years field investigation on
plant-parasitic nematodes in the rhizosphere of rape it could be concluded:

- From the extracted soil samples, taken around the roots of rape, nematodes of
L1 genera were found, among which 12 species were determined. Some of them are
known as agents of damage of economic importance on major oil yielding plants
(Ditylenchus dipsaci, Pratylenchus spp.). Facultative plant-parasitic nematodes from
genera Aphelenchus and Tylenchus were found as the commonest (96 %) and dominant
(62 %) ones. As subdominant nematodes from genera Pratylenchus, Helicotylenchus
and Tvlenchorhynchus (29 %) were identified,

- On all localities differences were noticed regarding the time of occurrence and
population density of nematodes during the rape growing season. The highest number
of specimens and genera of plant-parasitic nematodes was found in the begining of
growing season (autumn), whereas the lowest one in early spring (April).
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