RESEARCH NOTES
Extracting the Rice White-Tip Nematode,
Aphelenchoides besseyi, with Match Sticks'
J. A. A D A M O , C. P. M A D A M B A and T. A. CHEN ~

Earlier laboratory studies on the vertical
migration
of
ApheIenchoides
besseyi
Christie showed that high numbers of nematodes migrated on wooden match sticks (1).
As part of an investigation into the nature
of the vertical migratory behavior of aboveground forms, two experiments were designed to determine the efficiency of matchstick surface hy measuring tile recovery of
nematodes. This report descrihes a new
technique for extracting A. besseyi from
fungal-nematode cultures. T h e method of
extraction was compared to various standard methods.
In the first series of tests, a suspension
of about 100 freshly isolated nematodes
were mixed, by using a spatula, with 8 rnl
of minced 1.5% water agar in each of 25
beakers. These were divided randomly into
five groups of five samples each. Nematodes
of the first group were extracted hy using
Baermann funnels; those of tile second
group by sieving with standard 250-#tin and
45-ym sieves; a centrifugation-sugar flotation process (2) was employed with tile
third group; and match sticks were used
with the final two gTOUpS. Samples of the
fourth and fifth groups were individually
placed in Syracuse dishes. A presoaked, wet,
match stick (2 x 2 x 38mm) was placed in
a vertical position in each dish of agar of
the fourth group. A match stick (2 x 2 x
38mm) was placed in a vertical position in
each dish of the fifth group, and the upper
portion of the structt~re was attached by 3ply cotton string to a well containing 3-4
ml of water. T h e string served as a wick to
carry water from the well above the ctdture
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to tile stick. All nematode treatments were
incuhated for 18 h. In tile fourth and fifth
groups, the match sticks were removed and
soaked in water, and the water was examined for nematodes.
Cultures of A. besseyi reared on A1ternaria brassicae (Berk.) Sacc. on potatodextrose-agar were used in tile second series
of experiments. Tile cultures were chopped
and hlended thoroughly, anti 5 gm of the
mixture were dispensed into eacl~ of 15
beakers. These were divided randomly into
three groups of five samples each. T h e sampies of tile first group were placed in funnels and processed as before. Tile agar of
each replicate of tile second group was covered with water, mixed, incubated, and subjected to sieving for nematode recovery.
T h e samples in the last group were individually placed in Syracuse dishes and supplied with match sticks connected to wells
via strings as previously described. T h e
structures were removed after 18 h and
soaked in water, and tile water was examined for nematodes.
In the first experiment using water agar,
recoveries with standard methods of extraction and those with match sticks supplied with water from wells were statistically the same (P = 0.05). T h e greatest
numbers
of nenlatodes
w e r e recovered from
samples subjected to the match sticks and
sieving methods of extraction. Samples
processed by sieving contained debris,
whereas those recovered from match sticks
were relatively free of debris. W h e n match
sticks were presoaked and not continuously
supplied with moisture, very low recovery
resulted.
In the second experiment, high numbers
were recovered from all methods, but tile
greatest n u m b e r was obtained by using the
match-stick method. Funnels and match
sticks yielded similar numbers, but m u c h
less debris was present in nematode suspensions from the match sticks.
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One disadvantage of tile match-stick
technique is the requirement of postincubation soakingl" Since tile nematodes swim out
of tile sample, however, only live aninmls,
|ree of media and fungal debris, are collected. Further, since all the worms are on
the stick (which can be soaked in ahnost
any volume of water), the worms can be extracted in a dihtte or concentrated form.
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SEM Observations on Nematode Cuticle Penetration by
Bacillus penetrans
R. M A N K A U , J. L. IMBRIANI, and A. H. BELL~

Because of tile small size of the endoparasite, Bacillus #enetrans (Thorne, 1940)
Mankau, 1975 (2), it has been difficult to
stttdy, and disagreement about the method
of its penetrating nematode cuticle has appeared in the literature (3). Concepts previously presented (3) are herein substantiated
by en [ace scanning electron micrographs
(SEM) of several infected specimens of
Dolichodorus from Mozambique.
Specimens routinely prepared for taxonomic studies (4) had B. penetrans sporangia (spores) attached to the lip region
(Fig. 1, 3, 4). Sporangia are most frequently
attached to the anterior or neck region of
nematodes [Fig. 2 (Merlinius tesseUatus)]
but they may occm" anywhere on tile body.
T h e large, disc-like lip region of Dolichodorus sp. apparently provides sufficient surface area for sporangial attachment in that
location. T h e sporangium attached to the
lip region of the nematode in Fig. 1 has
blocked tile buccal opening and surrounding pits within which labial papillae apparently occur. If such sporangia became attached with sufficient force that the nematode could not dislodge them with its substantial stylet, the nematode would probably starve because of the parasitism. T h e
attached sporangium in Fig. 1 is about 3.2
/zm diam and consists of a central, raised
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region (Arrow A) 1.6 >nl in diam surrounded 1)y a second raised area (Arrow B).
T h e central region corresponds in size to
tile endospore, and tile outer area corresponds to tile remainder of the sporangium.
During processing of one l)olichodorus
specimen for viewing by SEM, a sporangium became detached from the lip region and tile cuticle beneath tile spore
could be clearly examined (Fig. 3, 4). A
hole approximately tile size of the nuclear
region of tile endospore (0.5/xm) penetrates
the cuticle. T h e presence of this characteristic tends to support tile concept of enzymatic penetration proposed by Mankau and
lmbriani (3). It appears that penetration is
accomplised by means of a germ tube approximately the same size as tire nuclear region of tile endospore protoplast. A circular
area 0.7 btm thick surrounding tile hole is
raised and has tire appearance of having
been softened by chemical action. Another
slightly raised, contiguous ring 0.8/~m thick
with a fimbriated edge surrounds the previous area. T h e swollen inner ring conforms
in size to tire endospore of B. penelrans and
tile outer circle delineates the circumference
of the detached sporangium. Similar raised
areas of the cuticle have been observed
beneath attached sporangia in sections of
root-knot nematode larvae prepared for
light microscopy, but the areas were not as
clear as those in the present material (3).
Optical sections through tile cup-shaped
sporangia attached to nematodes give the

