_RECOVERY 'OF, PRATYLENCHUS LOOSt
- FROM S$OIL SAMPLES
' | P. Sivai:giian

., The current method of extracting eclwortms from soil.(The Bacrmann fanned tech-
figue) gives wide variation among replicatea and-recovers-only 4:8%, of the eclworms.
preseat’ By omitting cortain’ steps 10 the extraction process, ‘the variation was re-
duced, inore than four fimes the tumber of eclworms wers extracted snd the time of

: processing was decreased by six to seven houry. ) BN
. S ; — B TN -

Introduction

_ The most accurate method of assessing numbers of eelworms in soil samples
will undoubtedly be to sort out a requisite sample and count the worms directly.
Labarious as this may sound, this was the method used by some tarlier workers
(Stockli 1943 ; Mindermann 1956), This method is extremely slow and is-not at
all satisfactory when large .numbers of %oil samples have to be anilysed within a -
short period’ of time. -, Subsequently, more rapid- methods came ‘to be devised at
the expense of accuracy. The'object of the present investigation' was to compare
the accuracy of séveral methods of extracting eelworms from soil and 6 determine
their suitability for, the extraction of Pralplerichus laosi- Loof from tea soile. .~ 7

A thoroughly mixed sample of fumigated soil was divided into several 100 g
subsamples and each was inoculated with 200 P, {sosi. Following inocilation, the
soil was well mixed and for each technique of extraction, six inoculated subsamples
were used as replicates. ‘

V — Borrmans funnel lechnique P,
. 'The method was first introduced by Baérmann in 1917 and since thén several

modifications of the' basic téchnique have been made.  Details of the method cur-

rently sed at the TRI are given befow, - -+ T T

A glais funiiel 15 o i dismeter, with 4 rilbber tubing atiached fo the jieat”
i filed with water afer élariping the tube: . The il (100'g) s the rspafefied
10 a 60-mesh sitve, nine ¢ in’ dianteter, and four cm'in depthi with a 'disposable
nylon-cotton-wool filfer at.the bottom,  The sicve containing the soil samiple’is then -
geatly Iowefed into ilie funael and the water level is adjusted untilthe ‘soil sariple-
is just submerged (Figure 1). It is left overnight (16-18"hr) and on the following °
. morning 10-15 ml of water is run off the funriel into a' watch glass (Step a). . The

- s are allowed 1o scttle at the bottom of the watch glassovar'a period of | -

three hoins when the sitface water ‘is-géntly sicked“out with a pipettctuntil only ™~~~

- about half the' previous volumié remaing (Step b). “The volume of suspension now -
_remaining i sucked 'into a pipette (Figure 2), which'is then clamped vertically
{Step ¢)..  The eelwornis are allowed to seitlé ‘and congentrate at the lower end of
the pipette over a period of three to four hours, when three o five drops are collécted
from thic pipétte onto a slide. - The eclworms are theii counted undér a compound

DL . - - i
S ﬁ‘e‘tefc;i&"iqge depends on the ability’ of the celwdrins to miove through the-
‘ soﬂA,l th;ough the filter, into the swrounding water where they sink and collect at-
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the base of the fuppel, | Step b and C,!Wh!l'.h take about six.to seyen hours, are used
to concentrate ’t:%-on‘ms ‘thte-a*few drop ot‘ water. ~'Thé tie zakcn for the

entire procegs of cxtracnon_‘ ,“.‘ ?bﬁqm ?2 10 25 e
2 — © Modified* Bacrmann funnel !réhniq:':éi‘fflh NI

This method is basically the same as the above, except that the steps for con-
centrating the eclworms (b and ¢) arc omitted. After setting up the funnel over-

night, thé following morning a micasured volume of water (5-20 ml) is run from the

funnel int’ a small beaker (Figure 3). Without further concentration, onc ml
guotq ave. transferred to. a counting slide (Figure 3) and the eclworms counted
er a stereoscopic microscope.  An average count of three such allquots is deter-
mmcd and then multiplied by the total volume (5-20 ml) ; this gives the counts

- per 1G0 g soil. The total time iaken up to the point of counting is about 16-t¢-

18 hours,
. z“..’..I
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T’ this ‘inethod, dbveloped by Oostenbitink (1960), a shallow pan conmmmgx'__

watcr 'is vbed instead of the normal g!as furnél. A’ weighed quantity of soil (sayl,'
) is transferred into'a broad s seve, 16.¢m in  diameter and three cm docp with .

an-cotton-wool filter at’ the ‘bottom."” The sieve containing the soil is'gently .

lowercd into the pan con(mmng sufficient water to just’ submerge the soil. . The .

method is in "effect another modification of the Baermann funnel ‘technique, but -

the soil is more thinly spread, providing a better opportunity foy eclworms to moye

through the filter. 'I'hc following morning, the water confamed in the'pan is coft®

i

lected and made up to volume (100 ml). Eelworm estimation. is made by takmg

oné ml ahquots and the' tolal numbet is ca]culated as'given m Method 2,
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The method was first adapted to phyto-nematodes b Mmdermann (1956),
and later modified by Cave:;m & Jensen (1935) and Jc-nkms (1964). The
(100, g) is transfched to 3, one litre beaker ‘and stirred thurOughly with about

500 ml of watek dfid allowed fo stand for about 30 sec: ~ The mixture is then’ decantcd -

thmugh a 30-mh coarse sieve into anothér’ bealm, to' rémove all ‘stones’ and *
rocess is repeated two or three times.and the filtrates are all
poo {oget her o’ a pail,” Aficé about 45 sec, when most, of the, hgavwc egs!

i

partic Cles have Jéd o the bottom, the filoate contalmng the stispensis
wormns a}nq@ﬁuﬁl“ articlés i 'decanted; through'a fine, 325-mesh ‘sicv phd

ue re:iuinugqn the sicve (ecTworms +'fine scul ﬁartmlu) is wanhqd own f 3
abﬁkcr ahoy;FOO ml’ ofwatcr. L o e - g

" he suspe.nsﬁﬁ :s, tlhén cenu}fuged for abmflt ﬁvc min at’ 3000 rpm A: the *

watei) added: to "each. tube aud the solution well mixed with ithe sediment and’

......

- . end of this prodess, esy, thie eelworms cettle to the bottom alcng with'the 50l residdue,””
" The’ supernatant is carefully poured’ out and a sugar solution” (onc b’ suga;]lme M

centrifuged for: 30—45 scc.  The specific, gravity of the sugar solution being high, N

the celworms’ ﬂoat i the supcrnatant while the soil particles ! scttle to the hottom, .
The supernatant is urcd onto a 325-mesh scieen and the sigar is nmed off the !

eclworms with fresh’ water, ~The ‘eclworms are then washed ‘down froin the ueJc !

into a beaker with fresh water and made up to volume (100 ml). With sufficient
skill, the whole proces of extracting celworms from s0il takes less than 15. rfnn
The method, being a mcchamcal one, recovcrs both live and dmd vmrms.
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URE 1=—The Baermann funnel leckmigue for the extroction of nematodes FIGURE 2—Concentration of a rematode suspension afler extraction from the soil
Srom soil by the Baermann funnel technique




FIGURY 4—1The Costenbrink=Baermenn




" Results and discasslon =~ G o oo
R T 1 LS N S FRPRURT SIS JEPS VST TIOPI :
"+ The- results ‘obtained by using the four extraction techdiques inves

ti ateﬂ arc
presented-in Table . gated
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TabLe | —Numbers of P. loosi recovered from roo g soil byfc;zir J,;‘jfner;tl'lnkrfiques

Variation

Technique co- Recovery

4 efficient

) Number of P.loosi extracted Mean % A
1-Bacrmann funnel 8 9 2 8 19 8 .2 60 4.6
2-* Modified” o 8 : ‘ .

Bacrmann fuanel "27° 7773 0 27 TR W & ars Bt o 18:9"
3~ Qostenbrink- .

Bacrman’ 118 170 83 122 180 63 119.3 42 59.7
4-Flotation- ‘ ‘

centrifugation 51 ] 0 45 53 L 25.0 109 12.4
Transformed Data (Square roat transformation) .
Technique 1 4 2 3

Mean recovery ' 3.088 ) 4.057 : 06,088 . : 10,749
P<0.05 = 2.675 * ' ‘

1t is clear that the four methods of extraction differ comsiderably,. both in
efficiency and in variation among samples. The least efficient method isithe normal
Basrmann funnel technique, where recovery was only 4.6%,, less than a quarter of
the recovery by the modificd Bacrman funnel technique.  As the initial step in the
two processes is identical, the difference must be due to steps b and ¢ when the
‘extracted eelwormns are concentrated. .- In step b, the removal of surface water from
the: watch glass probably causes turbulance and celworms: are removed with .the
water.  In step ¢, when eelworms are transferred [rom the watch glass to a pipette,

some may be left behind (Figure 2). .. - - S

~ Although it would appear that the Qostenbrink-Baermann method is the best
because it gave the highest recovery, and the lowest vatiation, this is almost cer-
tainly due to **.¢ soil being spread out:much nore thinly than in the previous two
methods. In the latier the soil is three to four cm deep compared with a few mm
in the Oostenbrink-Bagrmann method. The deeper the soil, the_less chance the

eclwotms have of moving through the filter into the surrounding water. Aeration

wili also be poorer in the Baexmann funnels and it is likely that the eelworms are
less active and some may die. One considerable disadvantage of the QOostenbrink-
Baermann method is that it cannot detect low levels of infestation.  The final volume
of suspension containing eelworms is at least 100 ml.and only three aliquots, each
of one ml are taken for_counting. 1f-only a fow eeiworms ave present; it is likely’
that-none-will be counted. 1t can be, calculated that 33 eclworms is the minimum

¢

~that can be detected in 100 ml of suspension.

+ { This disadvantage also applies to the modifi¢d- Baérmann funnel technigue.

- The smallerthe volume of water, the lower the minimum detectablelevel in the

isuspension.  As only 5-20 ml are drawn-off-for counting in the modified Baerman

- funne] -technigue, even with a few eelworms present in the suspension, it is likely
that most of them would be detected, T - .o

33




In order to see if there is any difference in the number of eelworms:.recovercd

with difterent volumes of water drawn off the funnel; aliquots of 5, 10 and 20 ml

. were: taken and numbers. estimated {Table 2). The different volumes had no

significant effect on thé numbers of eelworms extracted, but - the -coefficient -of

variation among replicates was least {389%) with the five ml aliquot. Five ml
seems, therefore, to be the appropriate volume for analysis,

‘Vasre 2—XRumbers of P.loosi recovered from 109 g soil samples drawing ont dfferent
-volumes of water wstng the * modified > Bacrmann funnel fechnique

Volume drawn Number of FPlowsi recovercd ) Co-dﬁ‘cicm
{ml} 1 p 3 4 5 '8 Mean Std error  of Variation
0/
. n
s B0 62 53 43 52 1 867 . - 1848 380
W 40 43 43 40 o7 27 8.3 £10.03 50.8
20 8 1 .M 3 58.6 111,99 5.8

Transformed data {Square Root transformation)

Mecean recoveries between treatments were not significantdy diffevent.

The minimam number of P.leori that can be detected in the lﬁvc'mi:suspcﬁ.-
sionis =1/3 x 5 =1.6." ' .

The flotation-centrifugation technique gives poor recovery and very high

variation among samples and does not appear to be a suitable method for the extrac-

ation-ol. Pusost from tea soils. “Its anly virtue is specd, and it may have use in the
rapid estimation of eelworm: numbers when-accuracy is not important, :

Soil populations and extraction technique |

ot A extraction methods tested have some disadvantages and- it ds: ofsinterest (o
- compare their performance on eclworm infested soils. This is presented in Table 3.

TABLE 3—Least detectable number of P.loosi in-suspension and the cosspunding lras
detectable fild population per acre by the different extraction technigues

Lowest - Lowest Corresponding*

) ! T detcotable detectable population

XMethod of Recovery level in levetHG0 g © i fieldf

extrartion” % : suspension soit acre

! 1 o 4.6 . 1O ' g2 T 198 x 106
| 2 8.9 t.¢ s Bl X106

3 597 33.3 $6 . 504 x106

‘ 2.4 Coms3 . o268 241.2x 107

" * 'The appropriate volume of soil in one acre in the Lst 67 zone is 8 % 188 . Vi’muming
1 ml of s0il =1.5g this volume of soil weighs 9% 108 kg. - .

‘There is:still considerable room for improvement, but method:2 is evidently
the best, bring able to-detect. up to asfew as nine celworms per 100 g.soil (81 x 108/
-acre). and -with a: relatively fow coefficient of variation (38%,). In addition; the
time of processing:the.samples is six to seven hours less than for the currently: used
Baermann funnel method, ' S s
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If a negative resut (count ‘of.0) ds obtained by, processing the soil even by
method 2, the corresponding field population need not be zero, on the other hand,

as the limitof recovery issup to 8};x 10% eelworms/acre, the ficld population couid

be eiuywhergon the scale between zero and 81 x t(8fatre..
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