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RESUMEN
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Se estudio la reproduccién de Radopholus similis en cultivos monoxénicos de zanahoria almacena-
dos a 15 y 20°C durante varios periodos de tiempo. El estudio se dividié en dos partes. En la primera
se utilizaron 3 grupos de 6 frascos cada uno inoculados con 160 R. similis. Las extracciones se realiza-
ron 50, 70 y 90 dias después de la inoculacién. En la segunda, se inocularon 100 R. similis sobre 4 gru-
pos de 5 frascos cada uno almacenados a 15°C durante 50, 90, 135 y 260 dias, respectivamente.
Seguidamente, cada grupo se traslad6 a una temperatura de 27°C. Las extracciones se realizaron en
el momento en que se observé un deterioro de los discos de zanahoria en alguno de los frascos de
cada grupo. Los resultados demuestran que R. similis no se reproduce sobre discos de zanahoria a
15°C y que la poblacién inicial desaparece entre el dia 135 y 260 después de la inoculacién. Por el
contrario, a 20°C se observé un crecimiento de la poblacién hasta los 90 dias. A partir de este momen-
to el deterioro de las zanahorias comienza a ser un factor limitante para la reproduccién del nemato-
do. Se demuestra que el uso de una temperatura de almacenamiento de 15°C seguida de un periodo
de incubacién a 27°C, puede ser una alternativa para aumentar la longevidad de los cultivos monoxé-
nicos.
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Monoxenic cultures on carrot disks are
widely used for rearing migratory endopar-
asitic nematodes, which include the bur-
rowing nematode Radopholus similis Cobb,
1913 (3-5,7). This method is quite simple
and allows the production of a large
amount of nematodes in a relatively short
time. However, due to the degradation of
carrot tissues, the cultures need to be
transferred to fresh carrot disks frequently.
Longer term storage methods would be
highly desirable to reduce the number of
transfers needed to maintain collections.

Previous experiments showed that
reproduction of R. similis, as well as degra-
dation of carrot tissues, was very low at
21°C (2). Therefore, temperatures below
21°C could allow longer storage of R. simi-
lis cultures when mass production of inoc-
ulum is not urgently needed. The aim of

this work was to determine R. similis repro-
duction and maximum storage time in cul-
tures maintained at <21°C.

Nematodes were extracted from
banana roots collected at Anguédédou
(Ivory Coast), then reared on carrot disks
for three years at 27°C (£0.5°C). Mon-
oxenic cultures were established in 100-ml
flasks containing 5 ml of 1% agar solution
and 4 or 5 carrot disks (l-cm-diam, 5-7 g
total weight). A sterile water suspension of
surface-sterilized (500 ppm dihydrostrep-
tomycin and 0.01% mercuric chloride)
nematodes (89-90% females and 10-11%
males and juveniles) was poured on the
surface of the carrot disks.

Two experiments were conducted. In
the first experiment, 160 (+£20) nematodes
per flask were inoculated in three series of
six flasks each, which were stored at 20°C
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(£0.5°C). Nematode extractions were per-
formed 50, 70, and 90 days after inocula-
tion for each series respectively. In the
second experiment, 100 (£16) nematodes
per flask were inoculated in four series of
" five flasks each. These were maintained at
15°C (£0.5°C) for 50, 90, 135, and 260
days for each series, respectively. After
each storage period, cultures were trans-
ferred and incubated at 27°C (£0.5°C) to
accelerate nematode reproduction. Nema-
todes were extracted when degradation of
carrot tissues became clearly visible in any
flask of the series, i.e. 45 days for the first
two series, 75 days for the third series, and
70 days for the fourth series. For nematode
extraction, the contents of the flasks were
washed out and macerated in a blender
(2). The suspension was poured on a sieve
column (250, 80, 50, and 32 um, respec-
tively). Carrot tissue and debris collected
on the 250-um sieve were discarded. Nem-
atodes and tissue debris collected from the
other three sieves were separated using the
centrifugation-flotation technique (1).

At 20°C, nematode numbers per flask
increased in relation to the storage time.
At 50 days after inoculation, a mean stan-
dard deviation of 930 + 119 nematodes
were recovered (Pf/Pi = 5.8); at 70 days,
9380 + 1183 (Pf/Pi="58.6); and at 90 days,
14650 + 653 (Pf/Pi = 91.6) were recov-
ered. The degradation of carrot tissue did
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not allow the culture to be maintained
after 90 days.

At 15°C, the longer the cultures were
stored, the lower the amount of nema-
todes that were recovered (Table 1). After
a 50-day storage at 15°C, cultures trans-
ferred and incubated at 27°C for 45 days
produced an average of 29000 nematodes
per flask (Pf/Pi=290), but only 1/3 of this
number after a 90-day storage at 15°C and
45 days at 27°C. When the storage at 15°C
lasted for 135 days, carrot tissue degrada-
tion became visible 75 days after transfer of
cultures at 27°C, and an average of 7700
nematodes were recovered (Pf/Pi = 77).
After a 260-day storage at 15°C, no nema-
todes were recovered. These results indi-
cate that R. similis was not able to
reproduce on carrot disks at 15°C and that
the initial population disappeared
between 135 and 260 days. Very recent
studies confirm that R. similis does not
reproduce at 16°C (6). In contrast, popula-
tion build-up occurred in our test at 20°C.
Therefore, the thermal minimum for R.
similis reproduction and survival would be
between 16 and 20°C.

In terms of storage for maintaining col-
lections, moderate temperatures (15-20°C)
prolong the viability and reduce degrada-
tion of monoxenic cultures of R. similis. At
20°C, culture storage may be twice as long
as at 27°C (90 days, rather than 40-50

Table 1. Final population of Radopholus similis after inoculation of 100 nematodes in monoxenic carrot disk cul-
tures stored at 15°C for 50, 90, 135, and 260 days, and then transferred and incubated at 27°C for 45, 45, 75, and

70 days, respectively.

‘Storage time at 15°C (days) Incubation time at 27°C (days) Nematodes/culture”
50 45 29090a + 4660
90 45 10820b+1132

135 75 7740b+2745
260 70 Oc

“Data are mean * standard deviations of five replications. Means followed by the same letter do not differ accord-

ing to the Newman & Keuls test (P< 0.05).
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days). Radopholus similis can survive at 15°C
for a limited time, and our findings indi-
cate that cultures can be stored at this tem-
perature for at least 135 days (4.5 months)
when 100 nematodes are inoculated on
carrot disks. In that case, the total duration
of storage, following transfer at 27°C to
obtain a significant amount of nematodes
before carrot degradation, was 210 days (7
months).
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