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ABSTRACT: The efficiency of extraction of the citrus
nematode, Tylenchulus semipenetrans was dependent upon
method, transport teimperature, soil texture, interval of
time recovery and sample size. More nematodes were
recovered by direct extraction with Baermann incubation
plates (modified Baermann) than sieving prior to
Baermann incubation. Great nematode recovery was
obtained when soil samples were transported in ice chest
than open air. Nematode collected at the end of three days
interval yielded 35.8%, 28.5% and 58.0% of the total
number of nematode recovered daily (for 3 days) from
sandy loam,. loamy clay and clay soils, respectively.
Number of nematode recovered per soil unit was decreased
with the subsample size increasing.
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INTRODUCTION of the various available methods.

The extraction o} nematodes
from their environment continues
to be a vexing problem. More
knowledge is needed for the
parameters limiting the efficiency

Quantitative nematode extraction
methodology needs sericus atten-
tion (Viglierchio and Schmitt,
1983 b). Storage time and temp-
erature can -greatly affect the
relative efficiencies of nematode
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extraction methods (Barker et al.,
1969 b). Temperature at the time
of extraction should be reported
when motility dependent methods
are used (McSorley, 1987).

Difficulty in using centrifugation .

technique in clay soil has been
reported with large number of
subsamples.  Also, nematode
recovery from smaller subsample
is rarely inferior even on this soil
(Ayala et al., 1963). Extraction
efficiency depends on several
factors including the methods, soil
type, nematode species and size of
samples (Viglierchio and Schmitt,
1983 b and McSorley and
Frederick, 1991).

The aim of these experiments
was to compare sieving prior to
Baermann incubation with direct
Baermann incubation (without
sieving) for extraction of T.
semipenetrans and some factors

affecting the extraction efficiency.

MATERIALS AND
METHODS

Several experiments were
conducted to evaluate various
aspects of the sampling and
sample processing. Soil samples
were collected from different soil
textures of citrus field (15 cores)
and mixed carefully.
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1. Efficiency o modified
Baermann extracion method:

An aliquot of 50 cm” soil was
taken and soake! in tap water for
nematode extriction by sieving
through 60 ap] 400 mesh sieves.
Active nemaodes present in the
suspension #ere obtained from the
fine siev and extracted by
Baermanr plates utilizing tissue
paper. Also, an aliquot of 100 cm’
soil wvithout sieving was put
directy (modified Baermann) onto
tissu¢ paper on plates, each
trewment replicated three times
The nematode stages were
collected and counted after 48
haurs for each of *he two methods.

2. The effect of tramsport
temperature:

Fifteen soil samples collected .
from citrus fields were divided to
two parts. Thle first part was
transported in  ice  chests
containing ict bags (13-18 °C)
and the second part was
transported inopen air (28-33 °C).
Care was taken to keep samples of
both tregments out of direct
sunlight. The samples were
extracted by Baermann plates and
counted afer 1,2, 2, 4,5, 7and 10
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days. The experiment
conducted twice.

was

3. Effect of soil type and time of
extraction: 5

Nematodes  were:-. extracted
directly from soil using Baermann
plates (modified Baermann) as
previously described. Nematodes
were collected and counted after 1,

2,3,4, 5, 7 and 10 days. Three soil
textures sandy loam soil (conslsted
of 72% sand, 10% silt and 18%
clay), loamy clay soil (22% sand,
44% silt and 34% clay) and clay sqjl
(30% sand, 22% siit and 48% clay)
according to the mechanical
analysis were used. To determine
whether there is seasonality in

extraction efficiency, the experi-:
ment was conducted once in.
_ loamy _clay and sandy loam soils,

September and again in January.

4. Nematode recovery at the

end of a given time interval:

Nematodes were  extracted
directly (modified Bacrmann) at the
end of 3 days compared to that of
nematodes recovered daily over the
same time interval.

5. Sampling size:

The total number of citrus
nematodes collected from sub-
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samples 200, 150 and 100 cnr’ soil
were counted and calculated as
juveniles and males/100 cm’. Three
soil textures previously described
were used in the experiment. Three
replicates were conducted with all
treatments in all experiments.

RESULTS

More  Iylenchulus  semi-
penetrans juveniles and males were
extracted with direct action
(modified Baermann) (P<0.01) than
sieving prior Baermann incubation
(Table 1). Some differences were
observed between the two extraction
methods. The percentages of
recovered nematodes by the sieving
prior Baermann were 26.9, 23.3 and
56.1% compared - with recovered
nematodes by direct  extraction
(modified Baermann) from ciay,

y.

The use of ice chests to cool
soil samples prior to extraction
increased seasonally the juveniles
and males of 7. semipenetrans
(Fig. 1). An average of 70% of the
extracted nematodes were recovered
during the first three days out of the
ten days by modified Baermann
method (Fig. 2 A & B).

Numbers of nematode recov-
ered after three days were not
affected by season when data were
pooled across all soil textures.
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Table (1): Comparison of Beermann plates alone or in combination with sieving
for extraction of Tylenchulus semtipenctrans from soil samples.

. Number of extracied nematodes
Soil type - %
Plates Sieves/plates
Clay 2534 681 26.9
Loamy clay 2044 AN 233
Sandy leam 3981 2235 56.1

However, in two of the soil
textures (sandy loam and clay),
cumulative recovery numbers after
3 days out of the ten days counts
were approximately 20% lower in
winter than summer.

Recovered nematodes from
Baermann incubation units daily
were highly significant rather than
at the end of the three day time

interval (Table 2). This trend was
observed when the nematodes
were recovered from the three soil
textures. Collection of nematodes
one time afier 3rd day was lower
than those of daily collection,
since their percentage reductions
were 358, 285 and 587 from
sandy loam, loamy clay and clay
soils, respectively.

Table (2): Comparison of the extraction efficiency and precision of Tylenchiclus
semipencirans from Baermann piates when samples are recovered daily
for three days once at the end of three days.

Day Sandy loam Loamy clay Clay
Daily 37day Daily 37day Daily 3™ day
1 1333+ 2604 1408
2 2187 1956 720
680 1503 5718 1462 433 1503
Total 4200 1503 5132 1462 2561 1503
Coeflicient of variation 14 4 2 17 5 10
* Juveniles and males/100 cm” soil,

greatest yield of all total recovered
nematodes from the three soil’
textures were obtained with the
low sampling size (100 cm’), since

Nematode recovery per soil
unit was decreased with the
increase of subsample size in all
tested soil textures (Table 3). The
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Fig. {1): Effect of transport temperature on extraction recovery of Tylenchulus
semipenetrans in soil.
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Fig. (2A): Effect of soil type on extraction efficiency of Baermann plates, samples
coliected in summer.
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Fig. (2B): Effect of soil texture on extraction efficiency of Baermann plates, samples
collected in winter.

PO0C (S)'ON IE 10A “Say oy [ 812v8p7

1884



2412

75.9% were obtained with the
medium size (150 cm’), while
62.3% were recovered with large
subsample size (200 cm’). Loamy
clay soil was gained more
efficiency of nematode recovery,

El-Morshedy and Hanaa, Zawam

since 626% of nematode
recovered from large subsample
size (200 cm’), while 74.1% were
recovered with medium subsample
size of these extracted with the
low subsample size (100 cm?).

Table (3): Effect of subsample size on extraction efficiency and precision for
recovery of Tylenchulus semipenetrans from soils of three different

textures.
Subsampling size Sandy loam Loamy clay Clay
{cm Mean* cv Mean oY Mean cv
200 | 3279 13 4389 5 2391 5
150 4331 4 5194 5 2718 5
100 5027 11 T006 2 4102 9
* Juveniles and males/100 cm” soil N
Baermann method is considered to
DISCUSSION be more variable (Barker et al,
: . ) . 1969b; McSorley, 1987). Sieving
The term extraction efficiency is  pefore incubation of Baermann

used to indicate the proportion of
the nematode population that is
removed from soil or plant tissue.
There are many reasons why
knowledge of extraction efficiencies
is necessary and appropriate (Ferris,
1987).

The relatively high recovery of
1. semipenetrans from all soil
textures on Baermann plates is
encouraging and probably
applicable in most field textures.
Although for many nematode
species, extraction by modified

tray was extracted Belenolaimus
logicaudatus much more efficient
(McSorley and Frederick, 1991).
This work was done in sandy soil,
while our studies in loamy sand,
loamy clay and clay soil. Obtained
results of transporting temperature
demonstrate how temperature
affects the efficiency of nematode
extraction (Barker et al, 1969a)
and greatly influence the number
of recovered nematodes during.
certain periods of year (Barker et
al., 1969b). Our resuits showed
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that, cooling samples with ice was
an effective method to recover
higher nematode numbers.

Based on the results of these
experiments, three days were
established as an acceptable
extraction time that will permit
accurate estimate of 7. semi-
penetrans densities from ail soil
textures. Viglierchio and Schmitt
(1983a) reported that extraction
efficiency can vary substantially
with soil type. This finding was the
same in summer and winter with
approximately 20% lower in
winter. The low recoveries during
winter may reflect decreased
nematodes motility (Barker ef al.,
1969a). Numbers of nematodes
were related positively to root
mass density and root concen-
tration of reducing sugars, starch
and total nonstructural carbohyd-
rates. Numbers of nema-todes
were related inversely to soil
moisture and root lignin content
(Duncan et al., 1993}

High nematode vyield was
obtained with daily recovery of a
citrus nematode from field
samples. Same trend was obtained
also from the three different soil
textures. It seems that, we must
use. this technique to recover a
large number of citrus nematode to
estimate accurate population. The
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relatively high recovery of T
semipenetrans from the low
sampling soil size (100 cm’) on
Baermann units is incouraging and
probably applicable in most field
situations and soil textures.
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