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Ecology and pathogenicity of the Hoplolaimidae (Nemata)
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4. The genus Aphasmatylenchus Sher, 1965
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Summary - Soil temperature, soil moisture and host plant significantly affected the multiplication rate of Aphasmalylem:hus
SlraluralUS and A. variabilis. These two nematodes appeared unable to enter anhydrobiosis and to survive in dry soil during the dry
season. A. Slraluralus is pathogenic to cowpea and peanut at inoculum levels above 1000 and 2000 nematodes per plant respec
tively.; A. variabilis is non pathogenic to millet at the inoculum levels tested. The distribution of the three known species of the genus
Aphasmalylem:hus in West Africa is discussed.

Résumé. Écologie et nocuité des Hoplolaimidae (Nemata) de la zone sahélienrw de l'Afrique de l'Ouest. 4. Le genre
Aphasmatylenchus Sher, 1965. - La température du sol, le taux d'humictité du sol et la plante-hôte influent sur les taux de
multiplication d'Aphasmalylem:hus slralUralus et A. variabilis; ces deux nématodes apparaissent incapables d'entrer en anhydrobiose
et de survivre au dessèchement du sol pendant la saison sèche. A. slralUraLUS apparaît pathogène pour l'arachide et le niébé; A.
variabilis n'apparaît pas pathogène pour le mil aux taux d'inoculum testés. La répartition des trois espèces du genre Aphasmalylen
chus en Afrique de l'Ouest est ctiscutée.

Key-words : Aphasmaly/enchus seraluralus, Aphasmaeylenchus variabilis, nematode, West Africa, distribution, soil temperature, soil
moisture, host plant, multiplication rate, pathogenicity.

This is part 4 of an extensive study on the ecology of
Hoplolaimidae from the sahelian zone of West Africa
(Baujard & Martiny, 1995 b, c, cf). In this section, A.
straturaLUS and A. variabilis were studied under varying
climatic conditions.

Species in the genus Aphasmatylenchus Sher, 1965 are
uncommon, found mainly in West Africa (Fig. 1).
Aphasmalylenchus nigeriensis Sher, 1965 has been identi
fied around the roots of cocoa and hevea in the South
West of Nigeria (Sher, 1965) and also collected in tropi
cal rain forests in Ivory Coast (Fortuner & Couturier,
1983) and (' natural habitat » in Liberia (Vovlas et al.,
1991). Van den Berg and Cadet (1991) reported the
presence ofA. nigeriensis from the tropical rain forests of
French Guyana. Germani (1970) described Aphasmaty
lenchus straturatus from the South West of Burkina Faso,
a species inducing chlorosis of peanut (Germani, 1972).
Germani and Luc (1984) described Aphasmatylenchus
variabilis from Senegal associated with the roots of pea
nut and from Mali with cotton.

Materials and tnethods

GEOGRAPHICAL DISTRIBUTION

Data originated from surveys conducted by the first

author in Mali and Senegal (Baujard & Martiny, 1994,
1995 a), from slides deposited in the collection of the
Muséum National d'Histoire Naturelle, Paris, France
and from published data.

LABORATORY EXPERlMENTS

Unless otherwise stated, nematode extractions, nema
tode cultures and laboratory experiments were conduct
ed as previously indicated (Baujard, 1995). The same
host plants and cultivars (peanut [Arachis hypogea L. cv.
55 437], millet [Pennisetum typhoides Rich. cv. Souna
III], sorghum [Sorghum vulgare L. cv. 51 69] and cow
pea [Vlgna unguiculata (L.) Walp. cv. N 58 57]) were
used in ail experirnents.

ORIGIN Of NEMATODES A1"lD STOCK CULTURES

A. straLUratus : soil samples originating from Niango
loko, Burkina Faso (type locality) were sent to the la
boratory in September 1988 by Dr. P. Cattan. Nema
todes were cultured in the laboratory on peanut at con
stant soil temperature (32 OC) and soil moisture (10%)
in a growth chamber until June 1992.

A. van'abilis originates from soil samples taken from
100 cm deep during the dry season in the rhizosphere

* Presenl address: Muséum National d'Hiseoire Nalurelle, Laboratoire cle Biologie Parasitaire, Proeistologie, Helminthologie, 61, rue
Buffon, 75005 Paris, France.
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Fig. 1. Known geographical distribution ofAphasmatylenchus nigeriensis, A. srraturatus and A. variabilis in West Africa (A. nigerien
sis: triangles; A. straturatus : circles; A. variabilis : squares; white symbols : type locality; black symbols : other localities).

of lcacina senegalensis A. Juss. in the West of Senegal in
November 1988. Nematodes were cultured in the la
boratory on millet at constant soil temperature (30 OC)
and soil moisture (l0 %) in a growth chamber until
February 1991.

SaIL TEMPERATURE

50 hand picked A. straturatus and 51 ± 7 A. variabilis
(mixtures of ail stages) originating from laboratory stock
cultures were inoculated on peanut and millet respec
tively, maintained at four constant soil temperature lev
els (30,32,34 or 36 OC), at 13 % and 10 % respectively
constant soil moisture, for 60 days in a growth chamber
with artificiallighting (l6 h-photoperiod).

SaIL MOISTURE

78 ± 12 A. straturatus and 50 hand picked A. variabilis
(mixtures of ail stages) originating from laboratory stock
cultures were inoculated on peanut and millet respec
tively, and maintained at constant soil temperature
(32 oC for A. straturatus> 30 oC for A. variabilis) and at
four (5, 7, 9 or Il %) constant soil moisture levels for
60 days in a growth chamber.

HOST PLAt"lTS AND SOIL DRY1NG

106 ± 10 A. straturatus and 94 ± 9 A. variabilis (mix
tures of ail stages) originating from laboratory stock cul
tures were inoculated on peanut, millet, sorghum or
cowpea under constant soil temperature (32 and 30 oC,
respectively) and soil moisture (l0 %) with 20 replicates
per rreatment for 60 days in the greenhouse. At the end
of the experiment, ten replicates were extracted for ne
matode counting and watering was stopped for the ten
other replicates. Sixty days later, the nematodes in these
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replicates were exrracted for evaluation of the survival
rate.

In a second experiment on soil drying, seven tubes,
each with millet plants, were inoculated with 94 ± 9 A.
variabilis (mixture of ail stages) and kept at 30 oC con
stant soil temperature and 10 % constant soil moisture in
the growth chamber. Nematodes were exrracted from
one tube 60 days later while the six other tubes were
allowed to dry an additional 60 days. The soil in each
tube was thoroughly mixed and the nematodes were
extracted from 50 g of soil from each tube. The rest of
the soil was composited and equally disrributed in six
new tubes, and topped-up with sterilized soil to a vol
ume of 250 cm3 . The tubes were re-planted with the
same host plant and kept at the same constant soil tem
perature and moisture conditions in a gro\vth chamber.
Nematodes were exrracted again 60 days after the sec
ond planting.

PATHOGEN1CITY OF A. STRATURATUS

ON PEANUT AND COWPEA

In four experiments with peanut, the multiplication
rate and the effects on plants growth of i) 270 ± 18 or
510±19, ii) 600±30 or 1200±60, iii) 800±40 or
1600 ± 80, iv) 2000 ± 70 or 4000 ± 140 nematodes
originating from laboratory stock cultures were com
pared to conrrol plants without nematodes at constant
soil temperature (32 oC) and moisture (l0 %) for
40 days in a greenhouse.

In one experiment with cowpea, the multiplication
rate and the effects on the plant of 1350 ± 120 or
2700 ± 240 nematodes originating from laboratory
stock cultures were compared to conrrol plants without

Fundam. appl. Nematol.
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Fig. 2. Effects ofsail t.emperature (A, D), sail moislUre (8, E) and hast plants (C, F) on multiplicatlon rate ofAphasmarylenchus straruratus
(A-C) and A. variabiJis (D-F). (Data followed by the same letter are not significantly different at P < 0.05).
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Table 1. PercenLages of the population of Aphasmatylenchus
straturatus and Aphasmatylenchus variabilis in the roots at the
end of the differenl experiments (ND = not detennined).

Discussion

These studies showed that the two species reacted
similarly ta environmental factors such soil temperature
and moisture and host plants. In addition, the resLÙts
confirmed observations made in previous studies on the
ecology and pathogenicity of A. slralumlus (Germani &
Luc, 1982 a, b). These two species did not appear to be

PATHOGENICITY

A. SlraLUraLUS significantly reduced peanut growth on
ly at the highest inocLÙum levels of 2000 and 4000 ne
matodes per plant. It appeared to be slightly pathogenic
ta cowpea at an inocLÙum of 1350 nematades per plant
(Table 2). The effects on growth differed slightly ac
cording to the plant: on peanut, the nematode reduced
both the root and shoot weights whereas on cowpea,
only the shoot weight was reduced (Table 2). Symp
toms of chlorosis were observed on both plants. A. vari
abilis did not have any significant effects on millet at the
inoculum levels tested (Table 3).

Root population as a % of
total tube population

7.5
3.6
2.3

10.2

0.01
0.05
1.0
a

ND

A. variabilis

ND

A. stralUraLUS

Experiment
and
treatments

Soil temperature
30 oC 0.04
32 oC 0.03
34 oC 0.05
36 oC 0.01

Soil moisture ND

Host plants
peanut 0.51
millet a
sorghum a
cowpea 1.51

Pathogenicicy
peanut

* 270 nematodes ND
* 500 nematodes ND

* 822 nematodes 1.2
* 1644 nematodes 0.9

... 1982 nematodes ND
* 3964 nematodes ND

cowpea ND

millet

• Inoculum per rube.

Results

GEOGRAPHICAL DISTRIBUTION

AND MISCELLANEOUS OBSERVATIONS

The three species of the genus Aphasmalylenchus
showed different distribution patterns according to the
latitude (Fig. 1). A. nigeriensis occurs from Nigeria to
Liberia, between the latitudes 5 and 8° N in biotopes
where no soil drying occurs during the two dry seasons.
A. slraLUralus is characterized by a very limited distribu
tion in the south of Burkina Faso at a latitude of Il ° N,
where the ciimate is characterized by a long rainy season
of more than 6 months). A. variabilis occurs more to the
north, between latitudes 12 and 14° N, where the rainy
season is 4 to 6 months shorter.

In the sahelian zone of West Africa, A. van"abilis was
found only in 3 % of the samples (n =101) in Mali at the
beginning of the rainy season in fields previously
cropped with millet, sorghum or cowpea and in less than
1 % of the sampies (n =237) du ring the dry and rainy
seasons, at depth (more than 50 cm deep) around the
roots of a non-identified plant and of 1cacina senegalensis.

MULTIPLICATION RATE

Soil temperature, soil moisture and host plants had a
significant effect on the multiplication rate (Fig. 2) of
both species. A. slraLUraLUs and A. variabilis reacted simi
larly to soil temperature and soil moisture, the mLÙtipli
cation rate being higher at the lower soil temperature
combined with high soil moisture level. The host range
differed for the two species : A. SlraluraLUs reproduced
only on leguminous hosts whereas A. vanàbilis appeared
more polyphagous, reproducing on sorghum, millet and
cowpea.

Population densities of both species in the roots were
low, and were often less than 10 % of the total popu
lation in the different experiments (Table 1).

SURVIVAL RATE AFrER SOIL DRYJNG

The cessation of watering induced a decrease of soil
moisture down to 0.2 % in 15 days. Nematade extrac
tion 60 days later did not reveal the presence of nema
todes. In the second experiment conducted with A. vari
abilis, nematodes were not recovered even after soil re
hydration and cropping with the same hosto

nematodes at constant soil temperature (32 OC) and
moisture (10 %) for 40 days in the greenhouse.

No Rhizobium were inocLÙated on leguminous plants
during these experiments.

PATHOGENICITY OF A. VARIABILlS ON MILLET

In two experiments, the multiplication rate and the
effects on millet of i) 200 ± Il or 400 ± 22, ii) 450 ± 30
or 900 ± 60 nematodes originating from laboratory
stock cultures were compared to control plants without
nematodes at constant soil temperature (30 OC) and
moisture (10 %) for 40 days in the greenhouse.
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Table 3. Multiplicalion rale and effecls of Aphasmarylenchus
variabilis on miller. (Numbers followed by the same letter are
not significanùy differenr at P < 0.05).

effective migrarary endoparasites, since the root popu
lation never exceeds 10 % of the total population.

In contrast ra the species of the genus Scutel/onema
previously studied (Baujard & Martiny, 1995 b, c, d), the
two species of Aphasmatylenchus did not appear weil
adapted to the climatic conditions of the semi-arid trop
ics of West Africa (Baujard & Martiny, 1995 a). Their
multiplication rates were higher at lower soil temper
ature levels and high soil moisture levels. They are not as

Table 2. Multiplication raie and effecls of Aphasmarylenchus
straturatus on peanul and cowpea. (Numbers followed by the
same letter are not significantly differenr at P < 0.05).

Plant InocuJum Multiplication Ftesh weight Dry weight
rate (g) (g)

Roots Shoots Roots Shoots

Peanut 0 1.54 a 6.42 a 0.14a 0.91 a
270 3.91 1.81 a 7.08a 0.14 a 1.05 a
500 4.35 1.83 a 7.38 a 0.19 a 1.11 a

0 1.68 a 5.79 a 0.84 a
600 778 1.62 a 6.13 a 0.81 a

1200 5.79 1.78 a 6.34 a 0.85 a

0 2.09 a 7.11 a 1.20 a
800 9.98 2.27 a 7.57 a 1.16 a

1600 7,87 2.34 a 7.47 a 1.13 a

0 3.20 a 6.63 a O.3ia 1.38 a
2000 6.25 2.84b 602b 0.21 b 0.87 b
4000 3.35 2.11 c 5.12 c 0.16 c 0,83 b

Cowpea 0 2.72 a 6.13 a 1.24 a
1350 12,14 2.62 a 4.40b 0,63 b
2700 7.56 2.80 a 4.49 b 0,59 b

Plant

Millet

Inoculum Multiplication Fresh weight Dry weight
rate (g) (g)

Roots Shoots Roots Shoots

0 1.23 a 3.63 a 0.12a 0.42 a
200 3.19 1.61 a 3.89 a 0,17 a 0.49 a
400 3.02 1.30 a 3.88 a 0.18 a 0.47 a

0 1.16 a 2.87 a O,l2a 0.33 a
850 5.70 1.13 a 3.07 a 0,14 a 0.35 a

1700 4.09 1.06 a 3.03 a 0.12a 0.31 a

Ecology of Hoplolaimidae. 4

polyphagous as the species of SCUlel/onema and seemed
ta be unable to enter anhydrobiosis or ta survive in the
egg stage during the dry season. These characteristics
and the location of the two species at greater depth in the
soil profile during the dry season may explain the rela
tively low frequences of occurrence in these countries.

The differential distribution of the three species of the
genus Aphasmatylenchus in relation to latitude might be
related to the influence of the abiotic factors of the soil
environment (temperature and moisture) in conjunc
tion with the host plants. Experiments with A. nigeriensis
would be necessary to test this hypothesis.
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