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INTRODUCTION

foll orgenisms oceurring in enormous numbers and numerous
forms, ranging in size from very small bacteria to comparatively
large insects and earthworms are one of the many factoré which
influence the productivity of soll, 4bout 80 to 90 per cent of
all the multicellular animals in the soll are mematodes and
perhaps due to thelr numerical strength, nematology owes its
present recognitlon as an independent science. 4 nematode spacies,
howeﬁor, potentially injurious it may be, will causé the gravest
concern to the ecoromic nematologist only when its population
rises to an epidemic proportion, Naturally, therefore, the study
of the rise and fall of nematode population and the ceuges that
govern the same is‘of paramount importance, For such studies
accurate estimation of population in any given area or medium is
the first basic necesglty., In fact, aceurate population determinap
tion is absolutely‘nameasary in all fields of applied nematcimgy,
(1) sclientifie-research to investigate the nematode density pfior
to and following after experiment, (11) investigations for advisary‘"
purposes to estimate critical nematode lavels for damage to crops,
(1i4) establishing presence or absence of. nematods for quanrﬂ*uw
purpo ses and (1v) surveys, It is not possille to datermina the
- success of any contrml operation unlaas one can accurately estimata .

~ the populatien before &nd aftar that aparntion.

|  8ince anything like a camplate unumeration of a. pepulation
1s 1mpossitie unywhere, sampling mothqms will nave to buynaliea o

13w



upon everywhere for estimating populationss; naturally, the
estimate should have the highest accuracy commensurste with the
amount of work expended, and if this is to be so, & sampling
technique which lays down the distribution, glze and number of
salples will need to be drawn up. There 1s little point in
uging accurate laborétory methods and spending a great deal of
time to obtain laboratory aeccuracy greater than the error inherent
in fleld sampling., There i1s no universal sampling method for a
particular nematode population; it must be resolved about the
distributlon, life-cycle of the nematode involved and the cost
(work inwvolved) of sampling. |

8ince most plant parasitic nematodes have a goil phase,
economlc nematologists concentrate mainly on soll samples whieh
are obtalned by probing the soll with a sampling device wﬁieh“
removes a core of soil. Gome of the important coﬁsidarations
in sampling procedures are t (i) the number, the diamefer, and
depth of cores neaded‘to‘provide & sample of appropriate size
and (i1) d pattern of probing to‘govur the area and ha obtaln
reliable data on population density means and estimates of

variance,

Soll samplés for nematoda‘studies should be regarded
as perishable because nematodes may or may nmt survive wnder
all conditions of storage. Type of starage baga, tamperaturnw
&t which the samples ara atored and duration of starage might
affect their survival/viability.;‘



In order to evolve a standard technique for accurate
population we have to carry out what are known as g 'precision!
experiments, In this experiment a plot of suitable size is
selected at random and 1s divided into very small units and
the whole of 1t 1s examined unit by unlt. Then the nature of
distribution ls ascertained by drawing dot-dlagrams and the
percentage of area to be sampled at a desired précision is

determined.

There are & number of dlstinet extraction processes
that can be used to separate nematoda from the soll but thelr
efficlency might depend on the size, structure, developmental
stages and relative motllity, Also, the effects of season on
the stages present and their motility may affect the effiemey
of extraction techniques.

Control of nematodes in the soll by chemicai means ig
dependent upon bxinging‘the nematicide into coﬁtact with the
nemtodes, Such contact can be accomplisghed by ssvaral means «
Also, the efficlency of a nematicide could be evaluated by
estimating the number of nematodes/cértain‘rqactionS‘Qn the

host plant.

The present 1nvegt1gation‘was,‘therafara, dasigned to
gtudy (1) the‘ccmpa:ativa efficacy of‘four‘soil samylers, |
(11) aistribution end sampling bf.nematodas; (1i1) comparative
‘efficieney of eleven nenmtode'axtraétiqn techniques, (iv) afféet "
 df two storage bégs, eight storaga temparaﬁufes, six storage -

perlods and three axtr#cbion‘ﬁsahniQués on recovery of namgtddes J 



from the soil sample, (¥) quantitative estimation of nematode
population density by slx extractlon procedures as affected by
season and seasonal fluctuation in nematode population, and
(vi) evaluatlon of nematicidal efflciency with two techniques
and timings of nematode Inoculation.



BEVIEW OF LITERAIURE

About 80 to 90 per cent of all multicellular animals
in the soll are nematodes. Thelir main significance in energy
flow cyecle is connected with the widespread damage they cause
a8 parasltes of main ecrops. Population estimates for faunastic
surveys, population sthidles and economlc nematology require‘daha
on specific level of nematodes. The first reguisite is to take
a sample that truely represents the whole population., Most moil
samples for nematode &ssay are obtained by probing the soll with

a sampling devl ee that removes a core of soll.

-~ The soll samples are usually teken
with an augor or a corer - golf-hole horer or met al tubing

sharpened at one end make simple corer.

Cobb (1918) recommended the use of 1/1.0,000,000 acre
tubes to be driven into the soll, dug out, and prcceséed in the
1aboratory. Theae tubes were extansively uged upto 1927, but
rarely it was possible to process more than four sets of samples

and more often only two were taken (Thorne, 1961).

Soll augor or wire vorm - sampling tools of 4.0 cm
diametar or 1urger were used formerly fer Eg&gxgdgxg,eysta.

- For advisory purposes a confarance of Advisory Entomalo--
gists held in 1946 (Anscombe, 1950) raeommendad that sanples |
should be taken with a half-cylindrical samplar (diameter 2.64 om)
 to a depth of 20 e at rate*of 50 sampling units upto 4.05 heetare
Tield, chamberlain (1984) raaammanded that the soil should be .



taken by 5.0 cm augor capable of taking borings upte a depth
of 23 em,

Cheesa~sampler type wlth half eylindrical blade 20-30 cm
long and 2.0 to 2.6 om in dlameter - now mostly used in U.XK. and
50 cores usually provide about 2 kg soil.

It has been suggested that some animals may be killed
by comparison when the core 1s forced from such instruménts,
and further more it is highly desirable to keep the core mndis-
turbed, so more elaborate cores like 0'Connor's split corer
(0'Comors, 1957), Hust and Frawklin cover (1937) and IISR soil
sampler (Menon and 8ingh, 1963) have been developed. |

In order to penetrate hard solls, it may be necéssary
"to have equipments of the types described by Belfield (1956)
and Potzgtl (1955)§W In eompmst and soft humous rich situations,
such as manure heaps, it is difficult to take an undisturbed |
sample; Von Torne (1962) has derived a sampler for these habitates

conglating of two concentric tubes each with cutting‘teeth‘

With the Dutch method generally usad in several European -
countries, a much smaller, halr cylindrical probe (dlameter 1,3 em ;
attached to & long hendle) is used to tmke 80 or msre‘aarea to £111
a contalner having 260 or 600 ml soll. ‘Modifications} of the Dutch
method are galning favour particularly for detecting sampling  |
because the smaller welght of fieldﬂaampiara to be carriad,and‘
less handling 1n the laboratory, make 1t praeticable to take more l

‘aamplas from a given area.



Other tools llke spade, diggling forks, matlocks, garden
travel and Khurpl ete. have also been used. -

Chawla (1972) conducted a pilot trial to test the merits
of 0'Connor's split corer against Khurpl and reported that the
former provided a lesser variation and therefore, 1t was more

suitable for taking soll samples.

As 1t 1s normally lmpossible to count
all the Iinvertebrates In a habitat, it ls necessary to estimate
the population by sampling, naturally the estimate should have
the‘highest ancuraéy commensuratiﬁg with amount of work expanded
and'if this is to be so a sampling programme which lays down the |
distribution, size and number of samples will need to be drawn
up, Theras is no universal sampling method and alﬁhough the
statistieal prineiples are given in several text-books, the
sempling of a particular nematode population mst be resolved
about theirldistiibuticnand lifeweyqla of the nematods involved.
Agsuming that the 1ifa~eycle‘1s known, praliminary work will be
necessary to gain fome krowledge of the dlstribution of the
nemetode and the cost (work inwolved) of sampling, The first
deeision éoncerns‘the universe to be sampled; whether this ia
to be single habitate(e.g. a field) or representative of the
habitate type from a wide geographical area will dapend.on |
vhether an intensive or an extensive study is planned, and the
\aecond dacision must determine tha magnituda of population changa
it 15 to reeard.‘ - ) | |

Most nematodes have a soll phasa and their diatrihution o



ls highly variable, 8Since Iindlviduals of many specles cecur in
aggroegates, sampling method that assume random (polson) distriw
bution are inappropriate, Besldes the experimental details of
recovering the nematodes completely from soll, 1t ls necessary
to study as to how many cores should be taken and how should
they be located. LeClerg (1967) characterised random stfatified,
and systematle approaches and recommended that a form of random
sampling be used to avold blas. For soll animals, occurring in
aggregates, Hughe (1962) has suggested a combination approsch
in wvhich the position of one sub«sample is fixed at‘random, and
the other is taken at a fixed distance. ‘Church gt al. (1959)
found that for Hete 3 rostochlensis, sampling errors could
be reduced by using systematic sampiing.

| Lewls and Taylof (1967) have suggested stratified sampling
in which the whole area is divided into half as many sub-areas &s
the required sample units and two units are taken at random from

 sach sub-area,

Sample slze and numbei of prabes‘momprising a sample
vary widely, Generslly, 20-100 cores of soil are takern from
fields upto 2 hectares in size ~‘50-un1ts from & acre or 100" 
units from 6«10 scres (Johnson and Thompson 1948 for Heteroders
I s B0 unitse for‘_m acres (Ausmmbef,_; 1980 for
H. ranstochliensis), 180 wrea/héetara (%stmb:ink, 19280 far | |
“ H. Iﬁ&hﬂﬁhiﬁﬂﬂiﬁ)g‘ﬂo_sqmplda from 1/3aaretﬁKleinurg,lgﬁovf@r’:

Ditvlenchns dipsasi), 26-100 probes/hectare (Femwick, 1961 for
cyst forming nematodes), lﬁuﬁ@unita/heetare-(mhann,Herrmapn-




‘and.Knickmann, 1965 for cyst forming nematodes), 120 cores/hectare
'f(chambﬁgain, 1964 for eyst forming nematodes), 50 cores/hectare
(Rasinya, 1967 for H. rostochiensig), Mukhopadhyay(l267) reported
that collectlon of samples after dividing a fleld into a number

of small areas (40 x 30') ghve better results than sampling the
field at random, & cores /160 gq. metre (ICarael aﬁ al.s 1960

for Einagnmgggagllg,spp.),.lo cores/hectare for high population
and 100 coregs/hectare for low population (Merny and Dejardin,

1970 for eyst farming nematodes), 20 samples/l.6 hectars or

20-100 samples for 2 hectares (Barker and Nusbaum, 71 - General),

Detectlon of low population is limited since less thah,
1 x lo's.of the whole population is usuelly sampled (Jonés,1955);
Although similar theoretical considerations apply when taking |
samples to count aective soil nematodeé; there 1s much less |
information about thelr heterogenity in the field than fn:
Heterodera speciles. | |

| | The sambla‘population may conslat of‘
| motile, or QHisnent'forms, cyst,‘individual‘eggs, agg‘masses or
various combination of these. Portions of these may be ln root
fragments or debris. Methods of determining kinds and numbers
of individuals in the sample population have been evaluatad‘by
Oostenbrink (1960), Calrns (1960), Thorne (1961), Seinhorst
(1956, 1962) and Goodey (1963). Tha“eharaabera‘of némato&és
‘on which techniques for exbraatian, coneentration and enumeration |
| are based, are 3 sizge and difrnrential stmining (hand sorting,
direct microscopy; anslysis of mixtures, 1dentific@tion),k“
mgchanical reaistanee (shedding blender preparatian), activity
"(wet~funne1 mathuas, use of filters/shape, use of siavaa ana
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filters), specific weight (decanting, flotation, elutriation,

centrifugation) ., The different techniques needed to evaluate

the nematocoenosis various situations are convenlently headed

under s

l.

2.

3.

8.

Direct microsecpy (Seidenschwarz, 1923)}
Mindermarnn, 1956),

Centrifugal flotation (Caveness and Jenson, 19553
Mindermann, 1966; Jenklns, 1264). |
Baermann funnel (Baermann, 19173 Overgaard Nielsen,
19493 Anderson and Yanagihara, 19256).

Modified Baermann funnel (Qostenbrink, 1960) .
Direct cofton wool tray (Oostenbrink, 1954, |
12603 Townghend, 1963).

Decantation + sieves (Cobb, 19183 Thmrne, in
Goedey, 1981) ., | | o
Decantation + sieves + filter (Christle and Perry,
1961; Tobar and Jimenes, 1963). |
Decantation + cotton wool tray (Qastenbrixﬂ;,

1960, 1964),

D

Inverted flagk + siams + filter (s@inhorst, 1955; |

 Selnhorst, in s Murphy, 1062) .

- 10.

11.

12,

8p11t slutriamr + sieves + filter (Seinhorst,
1962, 19663 Soinhorst, 1n ' Murphy, 1962) -
Funnal alutriator > simras + filtar (Oostenbr:.nk,

1054, 1960; andm, 31mantan and Russel, 1956).

Sugar flotation sievmg (Byard, Nuabaum and

- Barker, 1966).
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Caveness and Jensen (19555'compared Baermann funnel wlith
centrifugal flotation and found that the later method was 9 times
more efficlent., Oostenbrink (1955) tested 10 methods (1, 3, 4,

5, 6 7, 8y 9, 10 &and 11) and i‘ound that hig elutriator and
centrifugal flotatlon were. equally good in time saving and
quantitative recovery. Seinhorst (1956) compared Erlenmeyer

flask method and funnel elutriator + sleves + filter and reported
that with both types 85-90 per cent of the eelwdrms were recoveréd
from soil samples of 500 g. Chapman (1958) compared Baermann
funnel, Inverted Erlenmeyer flask method (IF) and Cobb®s sieving
(CF) and found that variability‘was too good and yields were toa
poor for quantitative studies with C.F. and B.F. I.F. pmﬁide‘d -
good yleld, lower variability and results wera qulte adequate

for many quantitative purposes., Malo (1960) compared Ocstenbrink%s
elutriator, Cobb's sieving and Seinhorst's split elutriaﬁor and |
reported'bhat former extracted aimost twlee as many nem&tdde$3
as the other two methods and was Judged to be best“aﬁopted for
processing numerous samples. Ooatenbrink (1960) eompa:ced
Bagrmann funnel, modified Baermann fnnnel, cotton wool filter
and Oostenbrink's elutriator and reported that Baermann funnel

- gave 12 per cent of total population, Modified Baermann funnel -
72 per cent and cotton wool filter and Qostenbrink's elutrlator
100 per cent respectively.‘ Towenshex (19630 comparad |
Oostenbrink'a elutriator, CObb's sieving and sugar fletation
:and recommendad that these teahniquas wnra specific. With“Jf‘

OQatenbriﬂk‘s elutriator»txg&xlgannua,nﬁnggngaa_was best
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extracted, with Cobb's sieving Xiphinema and Criconemoides

were best extracted and with sugar flotatioh Ivlenchorhynchug
and Rotylenchug wers extracted in greater numbers than water
control. Ayale gt al, (1963) compared Oostenbrink's elutriator,
Cobb's sieving and sugar flotation and recommended that sugar
flotation was best for Hgmlgxingngggggga and Criconemoidesg ih

all soll types and sample volume. Toﬁa} (1963) compared Baammanﬁ
funnel, Oostanbrink's elutriator, Erleﬁmeyer inverted flask meﬁhéd,
Cobb' s sleving and Selnhorst mistifiex and recommendad that
Baermann funnel gave poor results, Oéatenbrinkis elutfiatmr

gave high recovery of nematodes of various sizes constant result
between 60 g to 300 g of sample size, Erlenmeryer inverted flask
method was best for 100 ml soll, Cobb's sieving was good for |
almost all nematodes except PEratvlenchus, Seinhorst's mistifier

. was falrly good for Iylenchus. Whitehead and‘Heﬁming‘CIQGB)
compared Seinhorst's gplit elutriator and centrifugation and
recommended that when the eentrifugation was replaaed by
separation thnough tissue papar, this method was suparior to
Seinhorst's split elutriator methad. S&evapalm C196'?)‘ gompared
Baermann funnel, eéntrirugél flotation, Oost enbrink's elutriator
and Modified Baermann funnel by adding 200 mm_am:lms_ J.ng,aj._

in 100 g fumigated soil and remarked that these gave 50, 12,

& and 19 per cent recovery respectively. . Barker (19683 Gomparﬂd
‘Baermann‘funnel,‘eentrifugal flotation and sug&r f]otation‘sieving‘
and reported that sentrifugal flotation and sugar flotation |
sleving were apeuific. Baﬁkar, Nusbaum snd Canglton {1o68)

ccmparad Baermann funnel and sugar flot;ticn siaving and reported
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that sugar flotation sieving gave good yield of Belonolslmus
longleaudatus, Xiphinems americamum and Iylenchorhynchus clevtoni.
Baermann funnel gave higher recovery of Bratvlienchus zeae,
Meloidogvne lncoguita and Helicotylenchus. Barker ol al. (1969b)
tested Baermann funnel, centrifugal flotation and sugar flotation
sieving for extracting nematodes from soll in the fleld weré‘
shown to be speclflc selection in a study of nematode population
dynamics over one year. Metloitski and Romanenke (19269) compared
Baermann funnel, centrifugsl iflotation and comblned sleving +
chemical flotation and reported that later two methods‘reéﬁrdaﬁ
greatest number of nematodes. Elmiligy and DeGrisse (1970)
compared centrifugal flotation technigue and Oostenbrink's
elutriator technigue and found that centrifugal flotatlon was
more efficient than Lthe later in extractioﬁ of soll nematodes.
DelGrisse (1970) Qomparad extraction of nemstodes from different
soil types, using the centrifugal flotation and cotton wool
filter method and reported that‘greater number of nematodes,
particularly QangngmgLﬂgg,were recovmred by former tenhnique
from all soils., It was also good far ﬁﬂtﬁn&d&x& eysts.‘
Costenbrink (1970) compared 1, 2, 3, &, 6, 7, 8, 9, 10 and 11
and recommended that 6 and 11 should be used for the extraction
of‘activa‘nemﬁtodés frmm,aﬁall and large samﬁles respedtively.
Dunn (1971) compared centrifugal fl@tétibn‘and‘Seinhcrét‘s |
split elntriator and recommended that centrifugal flotation |
wag least laborio“s and quidkesﬂ method for nematode extraetimn.
‘Kinminski and Wﬁlch (1971) campared Baermann funnal and sugar | :
‘ flotaﬁlon aieving and raaammended that greater peraentage wes. o



13
recovered”by sugar flotation sieving in sandy and clay soil.
Szezyglel A. (1971) compared various methods along with sugap
flotatlon and Inverted erlenmeyer flask method and former was
quickest and labour saving. Chewla (1972) compared Cobb's |
sieving and gravity method, direct placement of g0il, centrifugal
flotatlon, Seinhorst erlenmeyer flask methed, Oogtenbrink's
elutriator,and decantion and siseving method and recommendea that
maximum recovery was obtained with centrifugal flotation bt thé
varlation vas least in respect of Costenbrink's elutriator which

could be preferred for studles involving relative estimates,

When the samples are brought to the
laboratory 1t is not possible to process all the samples immadia-,
tely. Therefore, it is often necessary to store the soil‘aampies
for varying lengths of time. |

The number of nematodes recovered from any soil sample
differs greatly with tha‘extra@tion method, nematode spedies |
and the time and condition of storage., The nﬁmbér éh&nges\as
the period batwgan‘sampiing and exbraqtion incraasés. ‘Therafore,
in experimental programmes soil samples should be regarded as o
perishable and gared for‘aecordingly. | |

Many plant parasitic nematodes cen surviva for months |
or years in soil stored in polythane bags. Lgng;dgxua glongabus
~ survived at 18°G in moist 801l for 20 months caarmson and
Hooper, 1963) ngﬂgnhglna,a;mglig, however lived less than aix
months when burried in such eonﬁainers (Tarjan, 1961) . The

i et bt i

total numhar'ar namatodas remained ut the same level for
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18 wéeks when the samples were stored at 6°c‘(Oostenbrink, 1960).
Most specles can be kept at 10-16°C for several months (Barkenﬁ
and Nusbaum, 1971). The adverse effects of high temperature |
haﬁ; been shown by Bergeson (1959) and Barker et gl. (196db).
Wallace (1963) concluded that low temperature range over which
most plant-parasitlc nematodes become inactive is about & to 16°¢
the optimum range 16-80°C and the high temperature range for
inactivity is 30°C to 40°C, Outside this range temperatures ére

lethal.

Where sugar-flotation sieving technique 1s available
01l samples can be stored at ~189¢ (Barker gt al., 196b).

If extraction methods employing Baermann funnel or
cotton wool fllters are to be used, the opiimum temperature
(10-15”05 for meintaining nematodes In a physiologically‘activa :
stage should be used for storage (Van Gundy gt al.y lgﬁﬁ).

Barker, Nusbaum and Congleton (19€8) reported that
when no atorage of samples were:amMpared to long term storasa
of 4-16 weeks at the optimum,temparaturea of 13-24°C did not
decrease the number of most specles rQGQVerad by either‘thraatien \
technique (3 and 12). Dasgupta and Raskl (1968) wbrked‘on survival

of Rot

nehulus parvug in soll at different tamparatures rsparted
that nematode p@pulation,dearaased,vith 1ower tampar&tures and
longar period of exposure. Four weok s after storage at 1°C only .
one 1arvaa wag recovered rrmm soll and only a raw from.the soil
stored at 4°c,

. Barker, Nusbaum and Nelson (19€0) found that storage of
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soil sample in plastie bags at ~16°C for 1-16 weeks greatly
increased the nematode recovery., 13°C was optimum temperature

for all nematode genera.

The soll phase plays a vital role in
the 1ife history of plant feeding nematodes. Belng obligate
parasite nematodes grow and reproduce in close assoclation, with
their hosts, but the soil 1s the prineipal arena for population
studies. The structure of nematode population also varies
greatly with regard to devplopMental stage of indlividuals present
and their relative density, age, vitallity, activity and distribu-
tion, Fluetuations in population of plant-parasitic nematodes
in general reflect the state of‘balanaa betwsen two opposing
phenomena, birth rate and death rate. Reliable extraction
procedures are essential for agcurate estimation of aeaaonal‘

fluctuation of nematode populeations in soil, Bainfall, season
;fand soll depth also influence gﬁfthe nematode p@pulaticnS.
%Little work has been done, hnwaver, on the gquantitative estima~
tion eof nematods\puyulation densities as affected by the saasong
Micoletzky (1921) was the first man ‘to preﬁent\avidenehf
of seasonal fluctuation in nematode number and specles, He ﬂaund‘
that nematode populntioh vas maximum in the £all and minimum in
the spring, The seasonal trends were attributed to _changes in
temperature, moisture, plant growﬁh and 1ts damamposltion.\
., Seldenschwarz (1923) round maximum number in kuguat and minimum
pﬁin November thmough.lanuary. Wehunt (1957) @orrnlated seaaanml |
population trends of Rxn&xlnnnhnn BD» and.ixlgngngxh&nghua sp.l
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to the growth of white duteh clover. Hollis and:Fielding (1058)
studled the intfa seasonal fluctuations in population of B
Pratylenchus, Ivlenchuthynchug Irichodorus, Ivlenchus, Psilenchus
and Plivienchus. Repo}t on seasonal fluctuation in population
studies of Pratylenchusg have been accumulated. P, zeze on
tobacco and corn (Graham,1961), Pratvlenchus spp. on cultivated
brambles (Goheen and Williams 1955), P, goffee on strawberry
1a€3;ggg et 81.,1956), E. pepnetrang in and around strawberry roots,
(DiBdwardo, 196l), B. penetrens in tobacco oots (Olthof, 1967)
and Eratylenchug spp. on peach (Fliegal and Golden, 196R).

Sasser and Nusbaum (1966) studied the seasonal fluctua-
tion in the population of 3 spp. of Meloldogyne in 2 yesar tobacco
rotation plots with cotton and ecorn. Kondo {;957) iound a marked
fliuctuation in M. incognits population, He found only a few |
1arvaé‘in‘winter, but the number increased in May, declined in
June and increased again in July. Norton‘(lgﬁsl aorralatad‘the'
population fluctuation of ﬂxlgnghgxhxnghuz,hxgxgﬂnng,with rain-
fall, Ferrls and Bemard (1961) reported that population of
P..axa;ulmm, : DeRus b'uild up
during the growing seagon and reached a peak naar the end or

this period. Population of genus F 18 in sail uaually

reach & peak early in the season and a deeline follow@d¢ Earkar
(1968) and Barker st BL. (IQ@Bb) studlad seasonal fluntuatian |
of nematode species by three ezxrantinn techniquea and found
that the methmd of axtraeting endwmparasitin nematcdes rrom

s0il greatw influence the mzmber racmverad duz-ing -
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certain perlod of the year, Ducharme (1967) studled on Radopholus
glmilig on cltrus, grapes and always found maximum number of

nematodes from October to December, the lowest always occurring

i."during February to June. O'Bannon (1972) studied the seasonal

changes 1n the populatid%fafJsﬁiafégifiéﬂﬁematodes in Florida. |
He observed that Iylenchulus = - semlpenetrans and Bratvlepchus
brachyurus had high and few population levels sach year whereas

the population of Pratvlenchus coffeg varied widely and were not

related to season,

Control of nematodes in the soil by
chemlcal means 1s dependent upon bringing the nematode~toxie
chemical, termed agnematicide, into contact with the nematodes

in coneentration high enough to kill them, &uch eontact can be

accomplished by several means, ineluding mechanical dispersal
through the infested soil, percolation in water, gr‘more‘oommonVyr
through & gaseous diffusion of a nematicidal fumi gant through

the pore spaces of the soil.

Kleln and Allisohv(lQSV)“prapared & s0il mixture of
sand, loam and peat whieh they infested with MﬂlﬁiﬂggxngJ after
wvhich the soil was treated in sealed containers, After a dssired
test perlod, four days old cuuumber sgedlings were transplanted
into trested and‘untreatad soll and the root assayed for 700t
knot nematode one week later‘ Bishop (1958) hag reparﬁed &
simple procedure in which the namatodas are Exposed to the . |
materials, washed by aid of aentrifugation and than tested for

ho gt penatratian by adding to plantg.grtwing 1nVQmmiculita in
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test tubes., Feldmesser and Feder (1955) discussed the use of
various kind of test nematodes in vitro tests, They alsd coverad
the toples of indlicator plants, formwlations and dose rate, use
of standard nematlicldes for comparison, interpretatlon of results

and the correlation between the laboratory and fleld results,
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8ix experiments viz., (1) eonmarative efficiency of
soil samplers, (i11) distribution and sampling of nematodess
(1ii1) comparative efficlency of nematode extraction technlgues;
(iv) effect of storasge bag, storage temperature, storage perlod
and extraction techniogues on recovery of nematodes from the soil
sample; (v) quantitative estimation of nematode population density.
by six extraction procedures as affected by season and seasonal
fluctuation in nematode populationzand (vi) evaluation of
nematicidal efficlency with two techniques and timings of nematode
inoculationsy, were carried out for evaluating some teehniquesvin 
Nematologys The materials used and methods employed are‘presgnted

below

This experiment was éonducted in plot No. 18/3 of the
Division of Vegetable. Crops and Floriculture, Indian Agricultural
Re search Instituta, New Delhi. 4 bardar of 10 m was left out and
five sub-plots of 3 x 3 m ware marked out - fouz- of thesa were
near the four corners and the fifth waé in the centre. Khurpd,
hollow tube type sampler with 1 em diametar, 0'Connor!s sp11t 
corer and hollow tube type sampler with 2.6 cm diameter were used
for soll sampling.‘ Three compnaite soll samples eaoh eonsisting
of & probes with the help of aaeh sampler vwere eolladted from o
each plet, Similamly, eamposite sam;les with 16 and 30 prohea
were aallacted with the nelp of each sampl.er, Thus, there wara‘_
16‘composite‘sgmplea eolleetad by means of qach‘sampler. 8imi1ar1y,



20

there were 15 composite samples for 15 and 30 subwsampleg., The
time taken in collecting one composite sample conslsting of B or
15 or 30 sub-gamples with the help of different sanmplers was

aleo recorded.

Each composite soll sample was placed on a polythens
sheet and mixed thoroughly. by cone and corner method, Then the
soil was spread on the sheet and 100 g was collected from
different places for processing for which Cobb's modified decan-
ting and sieving technique (Christie and Perry, 1961) was followed.
The soil was placed in a bucket and about one litre of water was
added to it. It was thoroughly mixed to bring it to the form of
sugpension., This suspension was passed through 20 mesh sleve
to remove pleces of stones, debrias etc. Thié suspenéion waé
allowed to settle for 30 seconds and was passed through 6 mesh
sieve, The residué on 60 mesh was aubsequently'prucesséd.twu‘
times. Similarl#, the process was repeated with 100,‘200 and
326 mesh sieves, The final cstah‘on 325 mesh sleve was poured
on an gluminium wire gupport uver a 10 om patriadish.contain;ng B
tap water touching the bdttom of the wire support énd‘ﬁaﬁ kept“
for 48 hours. The nematode suspension thus obtained ﬁr@m‘the
petri-dish was made to 100 ml by adding tap water and én allquot
of & ml was pipetted out into a @ounting dish, While the aliquot
| was taken, the suspension was all the time kept homcgenous by
blowing threugh.ﬁha mouth, Three sueh alequotS'were procesSQd |
‘-for eounting.‘ The number of different ganera cf nematodos present .

were cauntad with tha help of a stereosccpia binaaular miaruaaope
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and thelr number in 100 g soll was calculated.

» Ristributlon gnd gsampling of nematodes.

Thls experiment was conducted in Top Block-I of the
Division of Agronomy, Indian Agricultural Research Ingtitute,
New Delhi. Five sub~plots (four from corners and one from centre)
of 6 x 6 metre were selected as reported in the earlier experiment;
Each sub-plot was further divided into 25 micro-plots of one sq.
metre. Soll samples were drawn from the centre of sach micro-
plot with the help of a hollow tube type sampler with 2.5 em
diameter, The gampling was done upto g depth of 15 cm. The
samples obtalned from one micro—plotmyéé,mixnd thoroughly and
50 g soll was processed for nematodétéxtraction. The method of
processing was similar to the one reported for Experiment 1. |

About 5 kg soll was collected with the halp of a hollow
tube type sampler with 2.5 em diameter from a sugarcane field in |
the Top Block-I of the Division of Agronomy, Indian Agricultural

Research Inst ituta, Naw Delhi. The soll was thomughly mixad
and screened through 2 mm screen to remove stubbles,root debrls
- ete. Fifty g soll sample was proeassed by eaeh of the eleven

techniques as presentad ‘below &

1) Dlxaaxﬂagil_nlnaamﬁn\. ,
hapar ¢ A thin 1ayer of 50 g soll was kept on. maistaned faqial

tissue papar supportad by a ractangular {20 x 16 cn size) aluminium

‘wire support, It was placed aver an enamel tray (20 x 16 om size)
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contéining tap water touching the wire support. After 48 hours
the nemetode suspenslon was concentrated by trahsferring the
suspension into 1000 ml separating funnel. After four hours

100 ml suspension was taken in a beaker by opening the tap gently

and the nematode counts were made as reported earlier,

i11) an&gghzink&élnyxggggx,z A constant waber stream
of 1000 ml/minute was @llowed to enter the bottom of the can
through a'perforated pipe to £ll1 the Oostenbrink's elutriator
upto mark I. Soll sample (50 g) was placed in 1 mm poré size
top sleve and was washed into the can via a funnel by‘means of
a nozzle‘delivaring about 750 ml/mingte until the column was‘
filled upto mark II, The top nozzle was then closed‘and the
water stream of 1000 ml/minute was reduced to 750 ml/minuté
111 the water level reached mark III, The suspension through
opening tube was poured into a set of three 326 mesh‘s;eve$ of ,
30 em diameter, placed on top of one another. The catch was taken
in a plastic pan and the nématoda éuépansion was again passed
through 326 mesh sieve of 16 em diametar to raduaa the amount of
water, Nine such samplea ware processsd and ware rurther treatad
as follovs 3 | | -
ii(a).‘ﬁsaidua from 325 mesh sieve was ponfwd on double
layer of cotton wool filter (3 samples).
(b). Besidua from 325 mesb sleve was pdurad‘on single
layer of cotton wnal filtar (a samples). : |
(c). Rasidue from 335 mesh sieve was poured on apub1e 

layer of faeial tissue paper (3 samplas)
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These were placed on extraction trays containing tap
water touching the bottom of the support and were kept for 48

hours, The nematodes obtained were counted as reported earlier,

111). Cobb's
The method adopted was simi)lar to that as reported for Experiment I

-8

with the sxception that here only 50 g s0il sample was processed.

1v). gugar flotation sieving technique with 12,5 pom
Sepazan §P, s The soll sample (60 g) was placed in a bucket.
About 350 ml of 1.0 M sugar solutlon (342 g sugar dissolved in
one litre of water) containing 12.5 ppm Separan SP7 wag poured
into the bucket, This wés stirred for 20 seconds and allowed
to settie for 4 minutes. The soil auspensiah was then poured
through 20 mesh sleve set over 325 mesh sleve, The residue over
325 mesh sieve was ringed and washed into e beaker, The gontents
wers swirled, allowed to settle for & few seconds and then poured
back on to the 325 mesh sleve leaving behind heavier partielgs.
" The residue on 325 mesh sieve was poured into a beaker and the '
nematode auspension waé used for diraet examination.and;éounking

which was done a&s In previous experiments,

¥) gugar flotation sieving teohn:
Saparsn PG, ¢+ The method adopted was similar to the one”repartéd
for tachnique iv, With the exception that here only 12,6 ppm

Saparan Pﬁz vas used in plaea of 12»5 ppm Separan EP7-

blue The soil sample (50 3) was proaassad through cahb's modiriad
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decanting and sleving technigue. The catch on 3256 mesh sleve
was poured into a bucket. About 500 ml of 1.0 M sugar solution
(342 g sugar dissolved in one litre of water with 12.56 ppm
Separan SP7 + 5 pym mthylene blue) wagz poured into the bucket,

Other procedures were same as described for iv asbove.

abb!

vii) 0difled lavioe
sugar flotation slevine with 12,0 pobm Separan PG,
bilue ¢ The method adopted was similar ﬁo the one reported for
technique v with the exception that here & pm methyﬂ.éna blue

wag also used besldes '12.5 ppm Separan PG,

viil) Gentrifugal flotation ¢ The soll sample (50 2)
vas distributed into four fifty ml Genbr‘.';.fugal tubes with about
30 ml of water in each. After balancing for welght the soil was
shaken well and was centrifuged for & minut@s "at ao,oq :gm. | Tha -
supématent 1iquid was poured off and sugar solution of 1.18
specific gravity (484 g sugar dissolved in one litre of water)
was added, The tubes were shalken. wall and were meantrifugad
for & ﬁﬂnutea at 3000 rpm., The supernatent llquid was poured
off through 326 mesh sleve and the residue over the sleve was
qulckly rinsed witl';lﬁp water, The counting and identliflication
of different nematode genera was done under stereoscopic b:lnocular‘

\ miemsmpa ag desiiribed ear:L:Ler‘:. :

thmugh Cobb'e madiﬁed dammting and sleving taahnique. mn, o

residue over 326 mesh sieve was equally distributed in four
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60 ml centrifugal tubes,leaving 1/4 part unfilled. The other

procedures were the same as described for viil above.

xy Qokb's modifled decanting and sieving technique +
gentrifugsal flotation

methylene blue 3 The method adopted was similar to one adopted
for ix above,with the exception that in the sugar solutlon, 12.5
pbm Separan SP,? and & ppm methylene plue was also added. |

: 'l‘ha soil
gsample (60 g) was placed in s bucket in which 600 ml water vas
poured and mixed thoroughly. The soll suspension was passed

' through ‘20 megh sleve and was pou:ced Into ‘dne 1itre flask, The
bucket was washed and the remaiﬁing water ‘poured into one 1litre
flask (A), A short plastic funnel, with an outlet aperture 12 mm
in diamet‘e'r, wasg at*ba‘che‘d with a rubber sleave. By closing the |
funnel orifice with ‘the finger, the flask was shaken thoroughly .
and inverted over a second similar flask (B) filled with fresh |
water, After 10 minwtes,flask (A) was placed on similar flask
(C) and flask (B) was placed on flask (D) which were also filled
with fresh water, The final suspension of (A) ai;d (B) was
collected over 326 mesh sleve and the contents of (C) were
collected over 200 mesh giave. The rés‘idm of both the siévea ‘_ |
was 'eollec‘hea ina beakar. | cdﬁnting and idantiﬁcation of |
different nematode genara was dona under stem saopic binocular"

micmsoope as dewribed earlior.
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1V. Enua_m;ags_m,_m m.mﬂ.o.i
temperature, st

-extraction techniques on the recovery of nematodes
WM

About 32 kg soil was collected with the help of a hollow
tube type sampler with 2.5 ecm diameter from a sugarcane fleld in
Top Block~I of the Dlvision of Agronomy, Indian Agricultural
Research Instlitute, New Delhi. The soll was thoroughly mixed and
sereened through 2 mm sereen to remove pleces of stones, stubbles
and root debris. BSixteen polythene (thicknass 400 gauge) and
gixtesn paper bags were filled with soil samples contailning one
kg soil in each. Two bags of saeh wnit were kept at eight
temperstures viz. 0, 6, 10, 15, 20, 25, 30°¢ and at room tampamau
ture, for slx periods viz. one, two, three,'fdur, six ﬁnd elght
weeks, The room temperaﬁure during tha‘pericd ranged from 15-20°c.‘
One hundred and flfty g soll was teken out from each bag after
the desired period, It was proe$asedJr0r‘nematode extraction

by three nematode extraction teehniques i

The method adopﬁed was similar to thosa‘raparted‘far (111) of
Experiment 1, | - |

b) mmanmmmmm ¢ Tha method adopted was
gimilar to those reported for (iis) ef BExperiment III; :

| mﬁhﬂmu_um. d The method ud@pted w&s similar to thasa repartad -
for (x) of Experiment. 113, | | ‘
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Two experiments were carried out to compare the

efficlency of 2ix nematode extraction procedures in measuring
seasonal population shifts of plant-parasitic and free-living

nematodes. The extraction technlques employed were 3

1) Direet soil placement overlmoistened facial
tigsue paper CDT). ' f
11) Oostenbrink's elutriator with double layer of
facial tlssue paper (OD), '
111) Cobb's modified decanting and sieving technique (CS).
iv) Cobb's modified decanting angd sleving + sugar
flotation sieving with 12.5 ppm Separan SP7 + & ppm
methylens blue (C858M). ,
v) Cobb's modified dacanting and sieving - aemtrifugul
flotetion (CsCF), ‘
‘vi) Cobb's modlfled deeanting and sleving + eantrifugal
‘flotation with 12.6 ppm sapar&n SP7 + & ppm methylena
blue (C8CF&M) .

The soil 5ample fof the first experiment waS‘eollected‘_‘
from Block-II of the Division of Geneties, Indian Agricultural
Research Institute, New Delhi. An area of 126 x 1a5 m was
‘aelectad\aftar‘laaving 10 m border. This area was sub-divided
into 25 subwplota of‘é5'x‘25'ﬁ.  These sub-plots were giveh to .
ﬁaiza'and‘wheat‘ibtati@n. Béginhing from kugust; 1971 the

'samples were taken at monthly intervals for one year, The



samples in the month of August, September and October were collected
from malze, From November to April these were collected from wheat,
Samples in May, June and July were taken from fallow. The soll

t emperature and rainfall during the period ranged from 13,0° to
33.8°C and from 0 to 35.8 cm respectively., These have been glven
graphically in Figure V-A, Fifteen probes from & 26 x 25 m area.
compriged one composlte sample (about 1 kg)., The soll samples

were taken with & hollow tube type sampler with 2.5 cm diameter,
Each sample was thoroughly mixed and 50 g was processed by each |
technique.' This was done within 24 hours after collection.

Furthér detéils about the processing by each technique were the

same a8 reported for Experiment III on comparativa efficiency of

nematode extraction technigues.

The second experiment was conducted in Top Block-1 of
the Division of Agronomy, Indian Agricultural‘ﬂeéearch Instiﬁutg,\
New Delhi. In this case also an area of 125 x‘lzﬁ m was seleacted
after leaving 10 m border and it was sub»dlvided‘into 28 sub-‘ |
plots of 26 x 26 m, Thése‘aﬁbnplets wero‘giﬁeﬁ tq‘eight erop
rotations viz ; - | o ”

1) Bugaraaneuwhaat—mggng,
11) Jowarfbajra-wheat.,
111) Mggngrwheat lahln |
iv) Maize (Gobh)-raddi an-wneau.
B v) qung’+ pigeon pea~wheat‘, |
vi) Mai za-._po tato/m-rwheatwmg,. -
vi1) Maize-wheat-moong-balrs/iovaz.
fiii) Maize~ma$/bersaem/cowpaa (for feddar).‘



Soll samples werse collected in the same manner asg
reported for the firat experiment. The detalls regarding the

number of samplés collected from various crops have been givm |
in Table 63, |

Iwenty five samples in the month of August and September
comprised 14 samples from malze, 4 samples from sugarcane, 2 samples
from palre and one each from pigeon-pea, pigéon-—pea + moong, Jowars
pigeon-pea, Jowar + moQng and ‘J_qm:_. In October also the samrplés
were collected from the same crops except in one case ﬁhera ‘in‘

place of Yoong one more sample was taken from Jouwar. Ixi November

25 samples vere collected &s follows s 2 samples from hairs,

4 samples from sugarcene, 3 samples from plgeon-pea, one sample
from jg_m 2 gamples from raddlsh, 4 samples from potato +
torle, & samples from wheat, 2 samples from oat and 2 saxﬁp].es

from borssem, Maximum samples in Deeember were‘ é.ollected from
vheat (13), This was followed by sugarcane and potato * tor:l,a

(4 in each), The ramaining 4 samples were talken from oat and
herseem (2 in cach)., In January, February and March maximum
number of samples were collected from wheat (17 "samplm‘!)‘, fdllowad |
by sugarcane (4 samples), oat (2 'samplé‘a) and b.amm. (2 samples),
In April the number of mamples fyom wheat and sugarcane remained
the same but in plaaa of oat and ‘mﬂm, 4 samplaa vere collected
from mwpeé. In May nnd June muximm number of $ampies were |
collected from fiwong (10 samples), followed by sugareane and |
cowpea (4 in each) ., In May, 2 samples were mllected from m;\,_g,,

2 samples from ],mg_ . mm_ and one sumple fmm fa.llew. - In
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June,3 samples were collected from Jlobis + moong and 3 samples
from fallow. In July maximum samples were ccllected from mailze

(11 samples), followed by sugareane (4 samples), halrs (2 samples)

pigeon~pea + moong (2 samples), cotton (2 samples) and pigeon~pea,
lowar + plgeon-pea, moong and jowar (1 in each).

This experiment was conducted in pots of 23 om dimeter
each contalning 3 kg of sterilised soil with tomato(Lycopexrsicum
asculentus) varlety Pusa Buby., The seed was obtained from the
Plvision of Vegetable Crops and Fldricul‘bure, Indlan Agricu;tnral
Research Institute, Wew Delhl, The soll used for this experiment
was collected from the Division of Agronomy, Indlan Agricultural
Research Institute, New Delhl, | |

For raising tomato nursery the fleld soil mixed with
FYM in proportion of 4 1 1 by volume was passed through 16 mésh
sleve to remove large stone, clods, and other meterials. It was
sterilised with Methyl Bromide @1 1%/100 e}é.ft. This soll was
filled in clean wooden trays and ﬁomata eeeds weXe Sown in 11nes.

The nursery was maintained in the g:l.ass house.

For maintaining & pure gulture of Mﬁl&m incognlta
(Kofold &nd White 1919) Chitwood, 1949,'1n‘ pots, solil was

prepared by mixing fleld soil and FYM in the Tatio of 4 & 1

by volune. It was used after Methyl Bromide fumigation. An
examination sarried out 43 hours after fumi gation indioatod |
that the fumlgated soll was completely devoid of nematodes.
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The sterlilised soil wag filled in washed 23 cm dlameter esarthen
pots, Tomato seedlings (5 weeks 0ld - varlety Pusa Ruby) ralsed
in sterilised soil were transplanted, M. incognita egg masses
were obtained from the stock culture maintained in the Division
of Nematology, Indian Agricultural Research Instltute, New Delhl,
The egg masses were lncubated for hatehing in 10 em petri-dishes
containing tap water. Inoculation was done @”aoowiarvae/pet.
For this purpose, 3 holes were made around fhe stem., These were
2¢4 cm desp and 3«4 cm away from the stem. After inoculatioq
the holes were closed, Perlodical examinations were made to
ensure proper gall development and egg production. Sub#culturing
was also done to meet the requirement and altogether, about 100

culture pots were maintalned for thils axperiment.

. e Two nematicidea (DD and DBCP) were used at two dosagea
.k(DD @ 50 and 100 gallons and DBCP @ 5 and 10 gallona/heataro)‘
Each treatment 1nc1uding control pots was replicated three timas.
The required amount was calculated.mn the area bania‘i.a. for

83 em diamater‘earthen pots, The applioatian was done 15 deys
before transplantihg tomato seedlings. Thn reqnirad.amount of
each chemical was calculated and diluted in measured quantity

of water in sueh a way that § ml and 10 ﬁl solut;on/pot met the
requi rements of the treaxmenta.‘i Rematiéidas vﬁré 1ndaetad by
making two hnles, with the help of a glaas rod at a depth of 10 em
in the centre of each pat.\ﬂAEter,indg@bian‘the holes wgra‘clasaa
‘and aéaléd vith‘watér. Wherever, nematodes were inoeuia#ea thrée 

woeks after‘the:namatieidal\traatnmnt, th§ chemicals were applied
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one week"earlier than the other treatments.

Nematode inoculation was done in two ways (i.e. one
at the rate of 2000 larvae/pot and the other at the rate of 5 g
chopped infested root gslls/pot) and at two timings (1.,e. one
at the time of applying nematicides and other bhe week after
transplanting/three weeks after nematicidal application). The

details are furnished below 3

a) Inogulation of 2000

nematicidal application s Seventyw~two cleaned earthen pots were
taken, These were fllled with sterilised soll., Two thousand

larvae were inoéulated in each pot and the =0ll was thoroughly
mixed to ensure homogeneous distribution of nematodes. ﬁématicides

were applied as indicated above,

b) lnnuul&hinn_ﬂimﬁmznhhnnﬂsﬂ_lniﬂﬂ&ad.xnnn~zmllﬂ£nﬁi
ab the time of nematicidel application 3 Seventy-two cleaned
earthen pots were filled with sterilised soil. 6 g chopped
infested root (ranging from §00-B00 eggs and 1000~1600 1arﬁau
per 5 g root tissue) were added in each pot, The soil was w@ll‘
mixaed td ensure uniform distribution of root galls in th@ soil,

Nematicldes were applied in the same‘mannur as desfrlbed earlier,'

e) msmmm_o_r_mmmmw
Lransplant jal_spplication 3 Namatiai des

were applied in seventy-two potk‘in‘tha same‘manner‘as d@geribed

earlier. After fiftéén‘da&s”dr‘nématicida application 5fwneka
old, equel size tomato seedlings were tranaplantadt‘ Two thousand

1arvaq/pot were 1n0cu1ated in the sama manner as deseribed ahova.V
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Fifteen days after nematicldal appliation, 5 weeks old equal size

tomato seedlings were transplanted. Five g chopped infested root

galls were inoculated in each pot near the root zone of tomato

plants through 3 holes, 2~4 cm deep and 3 cm away from the atem.

Observations were recorded oney two, three, four, five,

Kl

and six weeks after inoculation nematodea. Soil and root I‘jopula-r

tion of nematode were estimated.

' e.in soll s The s0ll collected
from each treatment (3 replications) was mixed
thoroughly and a sample(50 g)soil was taken foxr
processing. The extraction of nematode population
from soll was done with Cobb's modified decanting
and sleving technique as reported earlier, The

- number of root-knot larvae present in the soll was

11)

1i1)

count aed,

Hm&z_aiw: The mot syst:em of all the |
plants was axamimd after mshing the roots and the

number of galls was ‘eounted,

‘ ) , ot Lissle + |
The tops of planta vers cut and the mot syatem was

removed carefully without any damga. Complete root
ayateﬁ was washed with tap watér #nd choppéd intd
small pleces by means of a yair of fine scsissors.
@ampleta ahnpped root from each plant of" aaah
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treatment was placed in a Waring Blender 1/3rd of
which was fllled with tap water. The roots were
blenderised for 156 seconds, The blendsrised
material was péssed through 20 mesh sieve. The
residue over the sieve was discarded. The suspen-
slon which was passed through 20 mesh sieve was
passed through 325 and 400 mesh sieves. The catch

on these sleves was collected in a beaker,

The blenderised suspension collected ln beskers was
aquall& distributed in 80 ml plastie centrifuge tubés.‘ T6
fascilitate the setting of nematodes about & mg of kaolin was
added in each tube, This was centrifuged for & ﬁinuxes gt 3000
rpm, The tubes were taken out from the centrifuge and upper half
of the materisl was removed from the tubes, These tubes were
filled with sugar solution (454 g sugar/litre of untar)‘and fhm
material was thoroughly mixed with sugar solution so that the
nematodes which settled with.kaolin could also oome in the
suspension. The suspension was equally filled in the four tubes
and again centrifé%ed for 3 minutas at 3000 rpm., The suapansion
from 81l the tubes was immediately passed through 825 and 400 mash‘
sleve and the catch was collected in petr1~dishes,, Namataaas were
counted in tha‘same‘way as daseribéd earlier. The total populstion
of all the stages of Y. incognits extracted from root tlssue vas
estimated. | N | | “



EXEERIMENT AL, RESULTS

81x experiments viz, (1) comparative efficlency of
soll samplers, (11) distribution and sampling of nematodes,
(111) comparativa efflclency of nematode extraction technigues,
(iv) effect of storage bag, storage temperature, storage period
and extraction technlques on recovery of nematodes from the soil
sample, (v) quantitative estimation of nematodes population
density by six extraction procedures as affected by season and
seasonal fluctuation in nematode population,and (vi) avaluation
of nematiecidal efficiency with tw techniques and timings of
nematode inpculations, were carried out for evaluating sone

tachniquea in Nematology. The results obtain@d in respect of

each experiment are presented below s

Four tyypes of soil sampling tools were used ﬁo test
thelr effieiency in sampiing goll for nemabodos. These were i
Ehuxni,‘holloW'tube type sampler with‘l«o om diameter, G'Connor's
split eorer and hollew tube type sampler with 3.5 om diameter.

One composlte soil sample eonsistad of & or 15 or 30 subwsamples.

An exnmination of soil samplas 1ndieated the prevalenca
of 8 genera of plant~parasitic nematadas (viz. Banxlgnnuuxua,Sp..
‘T.nemmmﬁ.sp., Hoplolaimys sp.y P.m&.xl.emhuasm, |
Mglgiﬂaxzng_larvae, 3. SPey Exﬂnhgﬂnxua 8p. and
‘Exlgnghug sp.)s besides frae~11ving ones. The data in respect
of each as also for the total plant parasitia nemabodes hava
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been furnished in Tables 1 and 2 and shown in histograms‘in Fig.l.
It was seen that in general maximum number of nematodes were
obtained when the so0il samples were collascted wilth the help of
hollow tube type sampler with 2.5 cm dlameter. Sampling with
Ehurpl and hollow tube type sampler with i cm diameter provided
lower ﬁumbar of nematodes, There were few exceptions as in the
case of lylenchorhynchus in respect of which O'Connor's .?;plit.
corer was inferior to Khurpi/hollow tube type sampler with 1.0

em diameter which were at par with hollow tube type sampler with

2.6 em diameter,

It was seen that irrespective of sampling tools ﬁaad
16 probes per sample provided maximum number of nematodes except |
in respect of Lylenchorhvuchus, Hoplelaimus and Meloldogyne with
0!Connoxr's split corer and in case of Irichodorus and Tylepnchug
" wlth hollow tube type sampler with 1.0 om and 2.8 cm dlameter
respectively in which case 5 or 30 probes resulted in nighar |

number of nematcdea..

In seven cases thwa vas no significant differenes
due to difference in number of pmbea per samnle :ln respect o:!‘ ,
hollow tube typa sampler with 2,6 em diamater, It was Also true
for 5, 3, and 4 cages in respact of ﬂ'cannor'a‘ splztt uﬁfa‘r.
hollow tube type aamp:\.ar with 1.0 om diamater and sz,;:n:.
‘raSpectively. |

_ In cane of m,nmxmmm thera vas no differenca S
due to number of pmbas pnr aampla 1rraspeative of the samp‘ling
tool usedq\ This was sim:!.lar in reweﬁt of MQJ.M& except N
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IABLE - 2
Showing coefficient of variance for 5, 15 and 30

sub-samples
Nematode genera — Sub-samplos

5 15 30
Rotylenchulug 21,0 28 .4 1e,1
Tylanchorhynehus 12.92 11,8 9,6
Hoplolaimus 12.8 21.7 10,3
Pratylenchus ‘ 12,0 12,5 10,3
Meloldogyne larvae 18.9 31,2 20 .4
Helicotylenchus 8.5 11,3 13,0
Trichodorug 17.4 11.8 24,3
Iylenchus 36,1 26,8 106,6
Total plant parasitic ' o
nematodes - 6,5 5,0 4,8
Frea~living nematodes 13.7 8.5 8.3

TABIE - 3

Time requlred for collecting soll samples by
different soil samplers (5, 15 and 30 sub~
samples from 3 x & m area).

Bamplers

Khurpl o 3.3 | 7.3 | 16,8
Hollow tube type : | K
sampler with 1 cm : \
diameter \ 3.5 9,5 17.8
O'Connor's split | -
gorer . o Te7 12,5 36,3
Hollow tube type s S ‘
sampler with 2.8 em ‘ .
dlameter | 5.2 3 | 8.8 12,9
C.D. 5% 2,1 4,5 15,9
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In case of O'Connor's split corer, with 6 and 16 probes/sample.
Also there was no dlfference due to number of probes/sample in
respect of Hellcotvlienchus and Irichodorusg when the samples were
collected with the help of 0'Connor's split corer or hollow tube
type sampler with 2.5 em dlameter.

A perusel of C.V. values revealed that in seven cases
it was lower when the composite gamples consisted of 30 probes..

It was maximum in case of Lylanchug which recorded the least
numnbers,

An exemination of Table 3 revealed that the time teken.
in collecting one composlte sample consisting of 6-30 probes was
more in respect of O'Connor's split corer. It was mlso true in
case 0f 15 probes except that in this case It was not difi‘erent
than hollow tube type sampler with 1 cm diameter. So-far‘aa this
finding is concerned there was no real difference in respect of
Khurpi, hollow tube type sampla‘r with 2.6 om dlameter and hollow .
tube type sampler with 1.0 om diameter, . | -

II. Distribution and sampling of nematodes. |

| In April 1971, & plots of 5 x 6 m were selected ina
big field (160 x 160 m). The predominant nematods gemera in the
soil were Lylenchorhvachus, Hoplols ‘  Heterodera
larvae, mmmm ‘ nemoides and |
1iving nematodes. Each plot was divided into 25 mlero plots of

one sq. m, Btarting f£rom one corner of the plot the micm-‘-jplqt"sf‘\

vere systematically numbered and one soil sample vas wlj.eéﬁed
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from each mlero-plot. The soil samples were processed through
Cobb's modified decanting and sleving techniques and the
nematodes were counted. The sub*plot—wiée data have been

given in Tables 4-12,

The distribution of the nematodes in the submplots
has been shown separately for each nematode as also for the

total plant-parasitic nematodes by dot diagrams in Fig. LI(®-I),

It was noticed that nematode populatlon of some genera
like Hemicriconemoldes, Irichodorus, Heteroders larvae and
Hoploleimus were very sparse., The density in the plots in
respect of Lrichodorus ranged from 0-100, Hetseioders onéo and
Hoploleimus 0«70, Further, it was notlced that tha‘distrihutien

of nematodes in the micro-plot was not uwniform,

To evolve a sultable sampling technlque for astimatingJ
the nematode population in the field at‘a desired level 6f"
accuracy,the data were examimed after square-root tiansfﬁrmaticn
/A U8) . The 1dea was to determine the minimum:numbér of rows
and minimum number of samples (units) per row in order to have
a steady estimatlon of the nematode population. Different - o
hypothetical ecombinations of the rows x samples (units) haﬁe
been examined to obtain thé estimate ﬁith‘percemtaga error at
20 per cent and 10 per cent. These have been shown in Table 13.

\ Kaaping‘thg‘number”cf rows flixed at fiva;_the number
of unlts to ba‘aampled‘per roﬁ has come out 16 to‘aa per‘cent
and 20 to 60 per cemt for percentage error of 20 per cent and
10 per cent respactively in case of;txlgnnhgxhxnghmmh“



TABIE ~ 4
Showing the distribution of Tylenchorhynch popula-
tion in 50 g soil sample/sq. m. area
Replicationg

Sample No. 1 2 ‘ 3 ) | 5
1 230 210 430 138 30
2 160 420 260 230 0
3 200 200 45 170 140
4 160 160 120 680 '35
5 130 240 270 359 276
6 220 260 0 100 20
7 180 170 280 210 0
8 260 180 180 15 0
9 108 80 90 0 100
10 18 330 280 180 148
1l 180 228 3580 180 70
12 240 140 310 30 | 80
13 250 100 230 200 ¢
14 0 430 2106 510 0
18 90 45 210 20 318
16 0 40 0 370 195
17 ‘ 80 470 0 0 158
18 . 180 360 380 120 0
19 2785 380 210 190 ‘ 30
20 190 270 285 100 15
21 210 0 0 0 | 14
22 200 0 820 190 | 0
23 0 320 280 0 140
24 150 230 210 320 - 120

28 0 80 0 0 - 180

20T 0 8 T RS 0 0 e e U 2 gt e g S Y Y T I S 28 T 5 g S S T e S e e
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Showing the dligtribution of Hoplolalmug populaw
tlon in 50 g soil samples/sq. m area,
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Sample - Replications , .
No, 1 2 3 4 5
W ool b T gy gy O W s S W i R e A T S M s st KA T o) g e e S Pyl L g DO S A L SN My O ot S doug TS S sl A e B TV N T S Wt By e S e B i e W0 MR O

1 20 0 20 0 0
2 Q 0 0 0 o
3 0 0 0 30 0
4 0 0 80 18 0
5 30 30 0 10 0
8 10 10 0 16 18
7 20 45 45 20 60
8 10 40 48 40 o
9 0 110 0 4 0
10 0 90 23 10 10
11 0 0 0. 0 0
19 0 0 0 0 0
13 50 40 30 0 30
14 60 30 48 0 75
15 90 0 26 0 0
16 0 60 0 0 0
17 0 20 0 0 0
18 70 50 0 0 0
19 40 30 0 0 0
20 10 15 o 70 0
21 0 30 15 0 0
a2 0 60 15 0 48
23 0 0 10 0 26
24 0 o 0 10 10
285 0 o 0 30 20
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TABLE - 6

Showing distribution of Pratylenchus population in
50 g soll sample/sq« m. area
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Sample Replicatil
No. T ) _lg_maggé 5
1 0 20 240 130 20
2 0 e} 70 0 30
3 20 120 0 0 0
4 10 0 270 190 120
5 30 130 210 78 1380
6 40 70 220 1180 110
7 60 20 120 60 30
23 - 30 ‘ 180 168 0 \ 0
9 20 40 180 190 [
10 0 20 215 40 0
11 . 40 0 o 0 0
12 30 185 0 0 0
13 50 80 420 170 205
14 30 0 0 40 4]
18 15 30 0 ‘ 0 40
18 40 40 130 70 200
17 30 50 120 10 o -
18 0 70 120 80 0
19 100 20 200 100 120
20 45 0 100 0 100
21 0 160 238 80 , 30
22 30 820 120 270 70
23 10 20 ‘ 0 , 120 210
24 20 120 20 0

0
26 0 - 80 15 ~ 0 215



TABLE =_7

Showing distribution of Heterodera larvae
population in 50 g soil sample/sq. m. arsa
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Sample Replications
No. 1 P 3 4 [
1 0 20 80 48 30
2 45 15 0 40 40
3 50 105 80 80 0
4 30 0 0 0 0
5 0 30 0 0 0
8 30 60 10 35 40
7 0 30 15 40 45
8 8 20 10 10 26
9 a0 0 20 10 15
10 0 10 0 60 30
11 0 0 0 0 0
12 60 15 18 5 20
13 50 50 .80 170 100
14 40 90 20 45 45
15 25 0 240 40 90
16 30 40 10 35 75
17 0 0 0 0 60
18 4 0 60 60 0
19 80 120 60 70 30
20 0 30 108 75 0
21 0 30 45 10 0
22 0 20 210 0 o
23 0 RY 0 V] 80
24 g0 ' 30 60 80 60
25 80 _ 80 0 & 658



TABLE - 8

Showlng distribution of Helicotylenchus
population in 80 g soil sample/sq.m. area

Sample Replications
No. 1 2 3 4
1 20 110 160 0 30
2 120 20 120 20
3 0 20 230 170 38
4 50 20 240 0 0
5 80 110 70 15 45
6 0 80 40 15 60
7 10 50 80 40 25
8 0 90 130 80 0
9 90 80 40 70 85
10 0 40 40 40 25
11 100 178 60 70 0
12 0 90 138 100 170
13 25 30 180 -0 35
14 40 20 20 45 10
15 30 75 0 60 68
16 0 1o 15 0 100
17 0 20 110 30 50
18 15 0 170 80 65
19 0 100 0 0 0
20 30 40 0 100 70
21 0 0 105 60 40
22 Q 118 0 0 80
23 70 80 30 0 0
24 ¢ 50 100 -0 0
26 Q 0 0 150 190 .

e T gt o L o SO g W s N i T S O i et N g g WA S o P i K i ] TP gy NPT sy TR D (i W G S 4 s RN U T YO S B e T A A A it e i e o S 0 g Y O s S i i P
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TABIE - 9

Showing distribution of ;g;chogomg population
in 80 g soll sample/sd. m, area

My, gy V08 G nid W B Y g SR G S8 Gz NN dny AT W g R I s i Y ST T PAN e SV WD T gy SN S gy yamt S WS N U S OO S PO DY sy D gl G W S SO U ety e e Y Loy Y s S

Sample - Raplications
No. 1 2 3 &
1 30 10 48 60 15
2 10 45 10 30 30
3 10 45 0 100 15
4 30 0 0 0 0
5 0 30 0 0 o
8 40 10 80 0 0
7 10 0 0 0 0
8 30 20 80 0 15
9 30 10 0 15 38
10 20 18 0 0 0
11 3¢ 0 0 -0 0
12 0 0 0 10 30
13 0 0 0 0 0
14 10 10 40 10 o]
15 35 0 0 o 0
16 100 20 0 40 35
17 0 30 10 o 0
18 0 0 30 45 0
19 0 10 80 50 0.
20 10 0 45 0 0
21 0 20 0 0 0
22 0 10 10 0 15
23 0 0 0 0 48
24 0 0 0 0 30
25 60 o 10 0 70

A et o 0 oy OO e it O A0y M S vk U e S OB e SO G Y - e e T g A T D U g e o O B gy e Ot 8 M O sty T . b e o N s M D N T i



TABLE = 10
Showing distribution of Hemiler oidag
population In 50 g soil samplé%sq.m. area
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Sample ____Replications
NO; 1 2 3 4 5
1 0 20 10 0 0
2 0 -0 30 0 0
3 10 1) 0 0 "0
4 10 20 48 0 0
B 0 30 20 5 0
8 0 60 30 0 0
7 0 15 10 10 0
3 60 0 10 10 Q.
9 0 0 0 170 0
10 0 20 30 0 0
11 0 0 0 200 0
12 10 25 15 150 0
13 30 30 30 40 0
14 0 30 50 0 0
18 0 80 0 0 0
16 o 20 40 Q -0
17 0 45 30 40 0
18 20 15 45 30 0
19 20 0 30 -0 0
20 0 0 0 60 0
21 0 0 40 0 0
22 0 0 0 18 0
23 0 0 80 0 0
24 0 0 0 40 0
25 0 60 70 130 0
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TABLE = 11

Showing distribution of total plant parasitic
nematodes population in 50 g soll sample/sd.m.

araa
Sample Replications —
No. 1 2 3 5
1 300 35 350 285 265
2 340 285 428 380 270
3 350 195 458 2856 10
4 320 380 180 110 250
5 300 420 378 170 365
G 460 8595 400 325 355
? 660 300 435 600 - BB0
8 560 540 300 625 310
o 210 340 680 615 230
10 600 680 330 240 220
11 968 595 470 4786 440
12 418 33 515 630 Q78
13 325 640 930 808 380
14 708 400 525 330 390
15 870 360 475 198 95
16 370 330 430 435 345
17 340 640 260 410 285
18 538 400 580 265 380
19 265 360 710 170 420
20 . 468 330 . 120 518 - 318
21 126 500 70 365 210
22 120 360 | 270 1986 208
23 190 370 340 128 520
24 520 285 260 130 170

25 500 15 510 425 710
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TABIE - 12

Showing distribution of free-living nematodes
population in 50 g soil sample/sq.m. area
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Sample — Replications
No. 1 a 3 4 5
1 170 190 230 1658 110
2 110 200 20 160 240
3 140 135 . 180 ' 310 200
4 160 110 240 160 150
5 80 160 105 170 200
6 118 180 170 195 3058
7 78 - 185 160 380 275
8 130 120 145 210 350
9 105 140 120 390 180
10 475 130 218 200 230
11 198 228 180 180 270
12 90 120 85 190 300
13 200 148 190 280 235
14 120 310 180 290 290
15 128 190 120 190 270
16 310 230 180 | 170 180
17 180 110 70 \ 170 - 240
18 180 | 240 190 180 170
19 170 200 180 280 270
20 108 310 180 460 - 280
21 195 240 178 | 160 260
22 278 180 198 100 - 315
23 250 160 80 240 200
24, 265 710 2580 270 630

25 130 810 200 510 245
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TABLE ~ 13

Hypothetical combinatlon of rows x units
Nematode genera C V. Row No. Units To’cal No. % of total
————— e - of units __ __ units
Tylenchorhynchus 20% 1 440 4 16
2 3.0 a8 24
3 2.0 © 24
4 1.0 4 18
109 1l 5.0 85 - 20
2 0 8 32
3 4,0 12 48
4 3.0 12 48
8 3.0 15 - 60
L .
ol plaimus 20% 1 5.3 5] .
2 3,9 8 a2
3 3.0 9 36
4 2.6 12 48
0% 1 6.7, 7 -
2 5,6 12 -
3 4.8 15 60
4 4.3 20 80
5 3,9 20 20
Pratylenchus 20% 1 3.2 4 16
a 2.8 & 24
3 2.2 9 36
4 1.8 8 32
5 1.5 10 40
10% 1 5.3 6 -
3. 4,0 12 48
4 3,6 16 684
g 5 342 20 80
Hetaroders larvae 20% 1 4,0 4 18
2 3.0 6 24
3 248 2 36
L) 1.8 10 40
10% 1 5,0 L3 20
2 4,8 10 40
3 4.0 12 4R
4 3,8 18 - 84
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Contd.
ﬁ;r:l-a-’“c;c-le éenera CeVe ) Eo;:_l\ro. Units Tota.l No. 7 of total
‘ of units units
Hellcotylenchus 20% 1 3.8 4 16
2 2.9 6 T 24
3 2.5 9 36
4 2,0 8 32
5 1.6 10 40
10% 1 5, 4% 8 -
2 4,8 10 40
3 4,2 15 80
4 3.7 18 64
8 8,5 20 80
Trichodorus 20% 1 5 5% 8 -
. 2 3.9 8 32
3 3.0 9 36
4 2.8 12 48
5 1.7 10 40
2 5,.8% 12 -
3 4.9 15 &0
4 4,0 16 a4
‘ 5 3.7 20 80
. Hemilcriconemoides  20% 1 5.2% 6 -
2 3.9 8 32
3 2,9 9 : 36
4 2.6 12 48
| 8 2.1 15 a0
10% 1 8 ,5% 7 -
2 5,5% 12 -
3 4,5 - 15 80
4 4.2 20 80
| 5 - 3.8 20 ‘ 80
3
- Total plant 20% 1 3.0 3 12
- parasitlie nematodes 2 1.6 4 16
| 3 0.6 3 12
10% 1 3,9 4 16
2 2.9 6 24
Froe~living 20% 1 3.0 3 12
nenatodes o 2 2.2 6 24
10% 1 5.5% 611 s
\ 2 4,5 10 ay
"m*-w—nw;~~—~&~u-~u-—-—muq-n~m.—Q-?*wmwm-n-g’ag

mn-c-l-nmuMwﬂmhmqm‘—mmmmu*aunnu““

*Values are more than the required units, gl@ "-:1;:
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The number of units to be sampled per row has come ,
out 32 to 48 per cent and 60 to 80 per cent for percentage error

of 20 per cent and 10 per cent respectively in case of Hoplolalmus.

The number of units to be sampled per row has come out
16 to 40 per cent and 40 to 80 per cent for percentage error of

20 per cent and 10 per cent respectively in case of Exgnxlgnggua.

The number of units to be sampled per row has come out
16 to 40 per cent and 20 to BO per cent for percentage error of
20 per cent and 10 per cent reaspectively in case of Hateroders

larvae.

The number of units to be sampled per raﬁ has come
out 16 to 40 per cent and 40 to 80 per cent for percentage error
of 20 per cent and 10 per cent respectively in case of Hgllcotv~
Lenchus. |

The number of units to be sampled per row has come
out 32 to €0 per cent and €0 to BO per cent for percentage error

of 20 per cent and 10 per cent respectively in case of Irichodorus.

The number of units‘td be sampled per Tow has‘eéme out

32 to 60 per cent and 60 to BO per cent for percentage exrror of

20 and 10 per cent respectively in case of Heg

The number of wnits to be sampled per row has comé out
12 to 16 per cent and 16 to 20 per cent fﬁr percentagé error of
20 and 10 per cent respectively in case of total plant-parasitic

nematodeg.

The number of units to be sampled per row has come qutf
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12 to 24 per cent and 40 to 48 per cent for percentage error

of 20 and 10 per cent respectively for freae~living nematodes.

Eleven techniques viz s

1) Direct solil placement over molstened faclal
tlssue paper.
ila) Oostenbrink's elutriator with double layer of
cotton wool filter,
11b) Oostenbrink's elutriator with single layer of
cotton wool filter. | |
1le¢) Oostenbrink's elutriator with double lﬁyer of
facial tissue paper.
111) Cobb's modified decanting and sieving technique
with double layer of faelal tissue paper,
iv) Sugar flotation sieving with 12,5 ppm Separan
8P, o |
v) Sugar flotatlion sieving with 12.5 ppm Separan PG .
viy Cobd's modified daaanting and sleving + sugar
flotationzﬁit 12.5 ppm Separan PG, + B ppm
methylene blue, |
vii) Cobb's modified deﬁanting and sieving * sugar
flotation sieving with 12,6 ppm Separan SP7 |
& ppm methylene blue.
viil) Oentrifugal flatatian. ‘
1#9 ‘Cobb's modified deaanting and sieving technique+
| cantrifugab&lotatian.
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x) Cobb's modified decanting and sieving technique =+
centrifugal flotation with 12,5 ppm Separan 5P, +
& ppm methylene blue, and
x1) Seinhorst'a\erlenmeyer flask method, have been

compared to evaluate theilr efficlency in nematode extraction from_

sandy loam soll which harboured Tylenchorhvnchus, Haplglﬁiﬂuu&
Eratylenchus,. Hellcotvlienchus, Lrichodorus, Hemlcriconemoides

and free-llving nematodes. Nematode counts were made and the
data have been furnished in Table 14. These have also been shown
in histograms in Flg. I1I1..

i

According to number of nematodes obtained by the use
of a particular technique, the technigues have been grouped into

three categories viz : efflclent, moderately efficlent and poor.

In general, Cobb's modified decanting and sieving
technique with double layer of facial tlssue paper, Cobb's modified
decanting and sleving technlque + sugar flotation sieving with
12,6 ppm Separan 5P, and & ppm methylene blug, Cobb's modified
decanting and sieving technique + eenbrifugal‘flotation and
Cobb's modified decanting and slieving technlque + centrifugal
flotation with 12,6 ppm Separan 8P, and 5 ppm methylene blue were
found to be efflicient except in a few eases llke Cobb's modified
decenting and sigving‘techniqué‘* SUgar flota#ion‘sieviﬁg with
12.6 ppm Bepérdn 397 aﬁd 5 ppm methylene blue in respect of
Hgligggxggnghﬁg,ahd'ffae~living namatodas,‘ana chb's modifled
daecanting and sieving techniqua * eentrifugal flotatian and Cobb'

modlfled denanbing and sieving technique + nentrirngal flotation
1xinngﬂaxna
with 12.5 ppm Separan gp, 20 5 ppm methylene blue for |
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Name of extraction technlgues,

_la

Direet soll placement over moistened facial
tissue paper, '

28, Qostenbrink’'s elutriator with double layer

Zb.
2¢.
3,

4.,
B,

8,

2.

8,

10.

11.

of cotton wool fillter.

Qostenbrink's elutriator with single layer
of cotton wool fllter.

Qostenbrink's elutriator with double layer
of faclal tissue paper.

Cobb's medified decanting and sleving
technique with double layer of faclal tissue
paper.

gggar flotation sleving with 12,6 ppm Separan
7.

Sugar flotation sleving with 12.5 ppm Separan
Pls.
Cobb's modifled decanting and sleving techni-

que * sugar flotatlon sleving with 12.5 ppm
Separan PG2 + 5 ppm methylene blue,

Cobb's modified decanting and sleving techni-
que + sugar flotation sleving with 12,5 ppm
Separan SP7 + 6 ppm methylene blue.
Centrifugal flotation,

Cobb’s modifled decanting and sieving techni-
que + centrifugal flotation, |

Cobb*s modified decanting and sieving techni~
gua + gentrifugal flotatlon with 12,5 ppm
eparan SP7 + & ppm methylene blue.

Seinhorst's erlenmeyer flask method,



5i7

Also, Cobb*s modified deeanting and sleving technique with double
layer of facial tissue paper and Cobb's modified decanting end
sleving technique + centrifugal flotation wére moderately

efficlent in respect of Hemicrlconsmoides,

Sugar flotation sieving with 12.5 ppm Separan .SP7 and
sugar flotatlon sieving with 12.5 ppm Separan PGE were moderataly
efficlent, Oostenbrink's elutriator with double layer of faclal
tlssue paper, Cobb's modified decanting and sleving technique +
sugar flotstion sieving with 12.5 ppm Separan PG, + 5 pbm methylene
blue, and centrifugs flotation were generally moda;'a‘cely gfficienjb
except in case of Irlchodorus and free-living nematodes, where
OQostenbrink's elutriator with double layer of faclal tissue paper
was towards efficlent side, Centrifugal flotation was very poor
in case of ,wmg,dgms_.

Direct 201l placement over molstened facial tissue
paper, Oostenbrink's elutriastor with ddubj,e layer of cottoxi -'mol ‘
filter, Oostenbrink's elutriator with single layer of cotton
wool filter and felnhorstts or].enm;ayer flask method were poor
except in case of Lrlichodorug where Seinhorat‘s erlenmeyer flask
method was modemtely efficient.

1v.

These studies vere aarried out wi‘ch two types of

‘storage bags (Polythana and, papar), eight sta mge temperatures -
(O, By 10, 16, 20, 28, 80°¢ and room tampera‘bure (15-20 c), \
8ix staraga‘wriods (1, 2, 3y 4y 6 and 8 weaks) and three
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extraction technigues (Oostenbrink's elutriator, Cobb's modified
decanting and sieving technique and Cobb's modified decanting
and sieving + centrifugal flotation + 12.5 ppm Separan SPr, with
& ppm methylene blue).

The nematodes observed werelylenchorhvnchus, Hoplolalmus,
Eratvlienchus, Heldcotvlenchms, Txichodorus and free-living. The
number of nematodes prqcesséd by three extraction technigues
immedlately after soill sampling have been furnished in Table 15.
The pooled data in iespect of each genera as also for free~living
nematodes and total plant-parasitic nematodes are furnished in
Tables 16 to 56, The original data are given in Appendix I to
VI, . The hlstogram drawn on the basls of the originél data
‘have been shown in Fig. IV (A~E).

An examination of pooled data indicated that in general,
polythene bag was superior to paper bag except in respect of
Hoplolaimus in which case there was no significant difference
between polythene and paper bags. With few exceptions 18°¢ was
found to be the best storage temperasture for all the nematodes |
under observaxionvaxgept Egnlglggmuﬁ,for which the best storage
temperature was 10°C. There wes no real difference amongst
5,‘10, 15, 20 and room temperature (15-20°C) in respect of
legnghg:hmnmgnub‘~Also, there was no significant difference
‘between 10, 16 or 20°C and between 16°C and room temperature |
(15~20°C)inrespect’of.Exanxlgngnuﬁ,andEgiiggnxlangh;a

respectively, .
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TABLE ~ 19

Effect of storage perlod (week), extraction technlaue N
and thelr interactlon on the recovery of ITylenchorhynchus

S i A Y o g A ke Sy O e S S s A e % o s S o M B R s e ey Lo m—w——__—-—-w—--—-_..-u—-——-——t-u-—n-uu—u—-ﬁ—-—'w"""

Egtgacgiog ggghgigues
gtorage 0Oogten=- CobbTs obb's mo ad

Pooled ¢.D. 5%
perlod brink's modified decanting and
(weeks) elutriator decanting sleving + centriw
and siev- fugal flotation
ing tech., with 12.5 ppm
Separan SP7 with
5 ppm methylena
1 122,5 144.3 169.6 145,86 TPor storage
§ 109.7 i??.g %g%;g %ig.g period = 35,8
29.2 Ba Aokos LO,

4 60.4 85.6 92,0 82,3 Lor extraL

6 50.4 21.({ gg.e 26.0 1 TeCRE 20

8 ‘ 28;8 ™ 2 2P Y st
pooled  80.1 97.9 113,1 B pggiogﬁag*

extraction
techniques = 608
*Average of 3 replications.
| IABLE = 20 |
Effact of storage perilod (week), storage bag and thelr
interaction on the recovery of Iylencho e %

Storage  ______ Storage bag ,,_ BN A
period Polythene Papar Pooled |
(wee s) ag bag | ‘

1 159.1 131.9 145,56 For storage bag = 20.6

3 142,9 89.8 116.3 For storage | L

4 101.3 63 .4 823 p&!ri@d (W&Qk) = 35&6 ‘

6 83.5 48,5 66.0

8 59 .2 26,5 42,3 For storage bag
Pooled 118,3 78,7 ‘ storage perlod weeks) = 50.5‘

*‘&—ﬂr'ﬂhnmuqﬂu— e 1o U i . st P AR g o g g PO e oy iy P S o A o St —w—w#n—&nnﬂ—nmn—nh—- -A--u-nn--un uvn-—-nh

‘Average of 3 replications,
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TA@LE - 21

Effect of storage temperature storage bag*and thelr
interaction on the recovery of Hoplolaimus

o T oy o g TN g ey e St Y D s (S Wk Gy A O Y gmp R B o S B Ve . B WS ik IS St WA gy A S st S A S P Bt A T T i O e S sl Y S e e Gt e et S ey

Storage Storage bag ¢.D. 84
temp, Polythane Paper Pooled
(°0) bag bag A
0 12,3 10.0 11.1 TFor storage
5 21,7 12.7 17.2 tempe. = B,8
10 29.5 17.6 23.6
15 22,3 12.7 17.4 TFor storage
20 18.1 15.1 16,6 bag = 8,8
25 10,3 9.4 8.9
30 7.8 6,4 5.7 TFor storage
Room temp. , temp. X
(15-20°0C) 10,1 6.8 11.5 storage bag <= 11.6
Pooled 17.4 10.6

e ity wne MO o i i S ey ey . YT G g TS TS N s e Wt o S e R g G s DR S A D UG Y Gl S g ke o g SO 6 gy D W ST e TR T e S B 5 “ﬂm-bnnmu-ﬂ—-ﬂ*

*average of 3 replications

Storage ‘ xtra tech
temp,  Qosten- Cobb's = Cobb's modified Pooled ¢.D. 5%
(°0) brink's modiflied = decanting and
elutkia~ decanting slsving + centri-
tor. and siev~ fugal flotation
ing. with 12,8 ppm-
Separan 897 end
5 ppm methylene
0 7 5 10,6 18, 4 11 1 For storage
5 13.1 17.2 21.4 17.2 ‘temps = 6.8
10 14.1 24,0 38,2 30.1 Co
15 11.9 16.4 23.8 17.4 TFor extra-
30 3.8 6.5 8.5 6.6 TFor storags
Room temg. ‘ ‘ . ‘ tan Pe X ‘
(15=-20°C) 10.4 11.8 12,2 11,58 extraction -
Pooled 2.9 14,1 18,8 = 13,7

A@ L = 22

Effect of storage temperature, extraction taahmiuue and
thelr interaction on the recovery of Hoglolaiggg

-w‘hn‘l&*u—uMu—-hnu—-—wn——nn‘-u W g, S gl S . T iy AR gy L W SO WRCS0K T g P0G Mam WO hm bt O ik S ke e S T . Wt ey L A VI O o

technique

habalodo) Lt s i O S S i Y i i o S S A Ao W S x4 sy sy P o B P T e R T, G . S ) Y O S P Ay W o DL W ey S i e g S O g 4

*A#erage of 3 replications.H



TABLE - 23

Fffeat of storage bag, éxtraction technique and thelr
interaction on the rSQOVPTY of Hoplolaimus

I R B WA o DR O el A e,y s Y O ey 0 g iy m---n-n-uq.u-.m-....-—ﬂm-—m-\.—w-—«w—--—v-—--.---a--n-—.—--ymt----n#

Storage _ ' traction technigues
bag Dosten= Tobbis —Gobhls moditisd Fooled ¢.D, 5%
brink!s modified decanting and
elutria- decanting sieving + centriw
tor, and slev- fugal flotation
ing tech, with 12.5 ppm
Separan 5Py and
5 ppm methylene

o g, Y ”h-ﬂ“““-n”_b-m-nﬂ(—'wn-géggzhﬁﬁmmﬂ-‘ﬂ—-—ﬂ-q—ﬁh S Ty e M oy MO e O sk Dt s P ) S . T gt
Polythene  13.0 18,2 21.7 17.4 For biorage
Paper 6.8 10.1 16.5 10.6 Dbag ‘ = 8,8
Pooled 9.9 14.1 19.8 For extra~

¢tion tech.= 10.3
For storage

bag x extra~-
ction tech,= 12,3

ﬂ—w—nu—u—u'ﬂ-nhﬂmh_—hnmﬂhnﬁﬂﬂﬂwmuu..—-m..-..—.-m'u-—n-u—.nnﬂhﬁ-m—nunnnuuw-wwuﬂnn

*aAverage of 3 replications

TABIE « 24

Effact of storage temperature, storage period (wgek) and
thelr Interactlon on the recovery of Hoplolaimus

TR oy S COR ot 4 Yy W G S quiay S s Y S gt WAL A N YO W G g i TR i S S W g O TR S A i gy SN PARS iy ARA fy e a  RSE pogy,  sg N St i M W U S0 g bty ey St sy P el S g Al

Storage ﬁxgz%ag*nﬁxigé \
temp, ‘One T™wo Thres Four Six Eight Paolea c.D. 5%
(Og) waek ‘weeks weeks weaks weeks weeks
0 26,7 21.4 - 18.9 0 0 11 2 F@r storage
5 17.3 17.3 ‘ 14@2 18.3 ‘33'8 ,12u5 l?qg (ﬁamp. - 6 8
20 34(7 19 -7 17'9 15"9 11 09 O ‘ 161 6 '
o5 25.5 15,5 12,8 0 0 0 8.9 FOr\StDrage
30 18,1  13.8 0 0 0 0 = 5,6 temp.x
Room tamg. : ; storage. |
(15.-2090) 20,3 16,4 11,4 11.4 6.4 5.3 12.8 Periﬁﬂ = 15—3

Pooled 26,2 19,8  13.8 9.9 8.6 4.8

'm-ﬂ-wn- A AT A s N WO S W g A et e WA T O A i Y O sy s 1 S N i S N DN w0 ot A W 100 N Y “uwnu lu-"h’t ﬂwwww*nﬂumh -

Aﬁerage of 3 replieations.
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TABLE ~ 25

Effect of storage period (week), extraction teahgique and
theilr interaction on the rGGOVery of Hoplolaimus

0y WY Gl 5 i . e i SRR D i oo T g it et ) NS O s g P 0 s GO W A i o A s e St S O kA gun A ot WY g e e R G0 o P Tt g AR A g s SOV g Sl Pt g, 4y M

Storaze traction technigues |
period  UOSTEH= Cophre e e RS i Pooled C.D., 5%

(weeks) brink's modified deecanting and
elutria- decanting sleving tech. +
tor, and sieve= centrifugal flota-
lng tech. tion + '12.5 »pm
Separan SP7 with

5 ppu methylene

‘ bluec 7

1 16,8 26,7  31.9 26.2 For storage

2] %3,6 %3.5 ‘ ?314 %g.g period = 9.4

3 «0 «8 g~ xS For axtraw

4 7.8 2 123 9.9 ction tedr, = 10.3

2 ) ot

8 6.9  10.9 14,7 4.8 For storage

Pooled 9.9 14,1 19.8 \ pe ‘

ction tech, = 15,9

-y -‘n.—hﬂﬂmmuﬂlﬂmnm-h--u-—-'-l—-—;ﬂumv——ﬂm ey o, M e S eyt T mast W Sk ol sty Pl v ot R Y W —u--n-—u-—t-wuu- -\t—u—u

Average of 3 replications

TABLE =~ 6

Effeat of storage period (weekb storage bag and thelr |
Interaction on the recovery of ﬁ~g;g;g_ggg

ﬂ—ﬂh-nunnm-nn— W T A e i g G i g DAY iy st g g T B i M A e A DO iy AP OV Y A0 et sl S T ), Y AL N gl P o T gy W O A DD "'\---o-ln-ﬂﬂi

Storage Storage bag
period Poly hene Paper PooT | ¢,D. 5%
{weeks) bag | o o
1 29.1 22.4 36,8 TFor storage perlod = 9.4
2 23,6 18,1 19,8 |
3 18,7 - 8.2 13,8 TFor storage bag ﬁ‘S.S‘
L 12.5 9.2 8.6  For storage period x
8 8.8 | 1.4 4.8 . storage bag £ 14 4
Poolaed 17.4 - 10.6 :

Al "'"‘R‘Wnﬁﬁl 90 o o W by wmhuuuﬂ"—m-‘n—nbmn-mm !-uun- -'ﬂ-m' V!o-\.q Pk g WU R W s S g S Y B g, I O, !u.--ww-—m hnqwmn_-p&h

&VQrage of 3 replications.



TABLE - 27

Effect of storage temperature, storage bag and thelr
interaction on the recovery of Pratylenchus®

Storage . __Storage bag
temps Polythens Paper Poolad ¢.b, 5%
(°) - bag bag \
0 17.2 12,2 14,7 For storage temp.= 1l.1
5 29.2 190.8 24,4
10 40,9 28.3 36.5 For storage bag = 5.8
15 304 2348 310? ‘
20 34.4 33.1 38.8 For storage temp.x
ab 14.4 15.3 14.9 storage bag = 12,3
P 27,3 16,4 21.8 :
Room temp. :
{15~20°C) 28,83 15,5 21,9
Pooled 2849 2046
®iverage of 3 rapiications. T T

| | IABIF - 28
Bffect of storage temperature, extraction technigue and
thelr interactions on the recovery of Pratylenchus#

T SOV o gt U S iy S TN s iy R s TR i (o R e Y O ) U g i O g i I Y g o Sk o, s o Yot e Sk qui, Y S iy ik gy NS vy S i Y WMLt iy RSP P M g I D LS R iy Ay

Storage

- temp, : Cobb “Cobb's modified ¢.D. B%
{70 brink's modified decanting an
elutria~ dacanting sileving + centri-
tor. and sieve <fugal flotation
ing tech, with 12,5 pmm
‘ Separan 5Py 4
8 ppm methylene
blue. S |
0 12,1 15,9 16,1 14,7 For storage . . -
i§ %g,é \Qg.g | \ iggﬁ §é¢§ Cbemp, = 11,1
2 36,3 0 T3 F i S T e
15 19.6 32,8 436 BL7 yeenSreeRt= 8
28 11,8 14,9 19,7 14,0 For storage
30 11,8 18.2 - 26.6 21,8 temp.x -
Room temp. . ‘ extrastlion. :
(15-2000) 16.8 92,5 3B.6 21,9 techs = 13.4

Iy O 0 s o 4610 s A S T g W s ) 0 s . s O a2 S i . g . L P oy 4 i Wt nnné O . e S gy SR o AN A i e YO i O O
) t

:‘*Avsfaga of 3 replications,



LPE - %

Effect of storage bag, éxtraction technldue and thelr
interactlion on the recovery of Pratylenchus+

.”uwgmnu—"wHmnﬁuvn-ﬂu-nNm—-.——l-w-v—-nﬂvu-nm-—.-u——nnmnwﬂﬂwnp-nu-—nn—qﬁqﬂ#d . -
Storage ‘ trac 8

bag osten= ObGTE obb¥s mo 8 Pool. .D. 8
brink's = modified decantling and coled ¢ A
elutrias~ decanting sleving + centri-
tor, and sieve fugal flotation +

ing tech, 12.5 ppm Separan
SPy with 5 ppm

methylenes blue.

0 AR R Oy e Sy -—.--m.qu--q”” --nw—nm A A T Y g S NP SRR SR g N OO o S . e B . g PO i R e TP A NS ugy PSS A U T SN i T A P e it Y A

Polythene 17.8 28,9 39.7 28.9 For storage
Papar 16.8 19.9 28.1 20.6 hag = 5,8
Pooled 17.3 24.4 32.4 For extra-

ction ‘Esch. =8,8

For extrdction
. bech. x storage
bag ‘= 9.8

ﬂn&mn“*ﬂﬂnduﬂﬂnﬂ-m —w-umnwwuuaﬁuu W e A i kR S St A e it S . S U T i o hu-uqn-u--—w—'ﬂﬂ

AVGrage of 38 replicatlons

”T L w 3

Effect of gtorage temperature, storage pariod (waek) and
thair interaction on the rscovery of

i R ot Yy O R ) s Dl o 0l 0 . s 114 g A 29 O i e U g i P e 0 S 9 e e o S O S s . e it L it 3 PO e W e o

Storage ‘ —Storage pariod y
temp. Ong T™wo Three Four ©Six Elght Pooled ¢.D,5%
(°G) ~week veeks weeks weeks yesks weeks :
0 41.3 24,2 22.8 0 0. 0 14,7 For storage
8 - 82,8 228,53 38.3 22,8 10.8 0  24.4 temp. = 11,1
10 52,2 38,4 30,8 90,6 34,2 22,8 3.8 por growage
20 49,7 40.3 30,0 24,4 23,4 17,8 83,8 * Rl
28 43,6 27,0 12,8 8.8 0 0 14,9 For storage
30 24,3 206 17.3 1343 0 0 21.8 temps X
Room temp, - ' | storage

 (15-209C) 48.9 98,3 24,4 57.0 26,8 13,86 21.0 peried &"14,2
Pocled 44,9 2801 25.3 21& 1447 13,.8 o

A Wt e *ﬂmww»m#.ﬂ-n Ivmhw-n-- - . n-vb—wn-""u e gt gy iy Y By A T S e O WO S g T il e PN S S oy ST Q. ey A mmhnnmq‘”.‘ -

*Aﬁarage of 3 replicationa,



. T4BLE -31

Effect of storage period (week), extractlon technique
and thelr interaction on the racovery of Pratylenchus#

g ot e SO e 0% e W WS ﬂw*ﬂ—mlﬁh——u—-&-— W e ) G e 00 v sem TR g TN e B TR S i I K D ok ey WO il s TR S D S (S L I COW e o ) O Y e

Extraction techn1Ques

Storage

perlod Oosten~  Cobb's
(weeks) Dbrink's modified
elutrig- decanting

tor. and slav-

ing tech.
1 33.0 45,4
2 20.9 25,9
3 10,8 26.0
4 11.9 17.9
6 10.3 16.5
8 7.8 14.6

Pooled 17,3

24.4

Cobb's modified Pooled ¢.D
decanting and
sieving + centri-
fugal flotation

with 12.5 ppm

Separans SP7

and 5 p

ppm
methylene blue

n#-n--ﬂ——-ﬂ-wMhlﬂll——w—l——t'-l-"v———--l--m-—n*umunmun—-ltn-—-Ndﬂ—uwﬂ-p‘-ﬁ-nqm-u- - N

56,3
37.4
3062
34.6
17.3
18.9
32.4

44,9 For storag
28,1 vperiod =
25,3

81,5 For extrace

13,8 TFor storag

. 5%

e
9.6

= 6*8
e

period % extra-

c¢tion tech

» = 10.8

S g W S g gy Vom0 L SO D (e et S0 s s VA B P TN O G i T g s iy MO0 S g S ey W VRIS ey Wy Gy S S e P o Y Y T el D B i kS e o D W e g T S0 g, i e Y T gy N sy o0

*Average of 3 raplications.

T

- 32

Bffact of storage perlod (week), storage bag and thelr

Prat

chu

- TN gy oy O TS gy S A gy 0 it SO N I gy b S DY A g OV s s --nnwﬁﬁ—-unm-n—-w N o S V. ST gy SR D g . OO YN S g W-—n-w- -~ mwb-

c.D. 5%

W 1 i W A U et ke e P W 0 it DOV Joa s S 4 AR i A o s ) 0 A o Y Y wqmmnqﬂ‘mwwn—nu—-nu—u-u-—mqn——-—_m- -

Por storage period = 9.6

interaotion on the recovery of
Storage tors
pariod Polythene Paper Pooled
(weeks) bag bag
1 44.9 30.4 44,9
2 33.5 22,8 28.1
3 33,3 18,3 25.3
4 29.0 14,0 21.5
6 18.0 11.4 14,7
8 18,1 12,4 13.8
Pooled 28,9 20.6

For storage bag

= B45

For storage period x

storage bag

o= 1103 :

0 0 G N e, Y i 0 O e N g O 0 O A R B g S e Yo o S D s A g O O 5 e R ) BT gy, N s % s A S P S 9 T S bt g

*AVaraga of 3 replicatiohs.,
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TARIE -~ 33

Effect of storage temperature, storage bag and thelr
interaction oh the recovery of Hellcotylenchug*

090 s T P e S g N g o S i o A U i Y kPO VR Y T o . e M s OO B g P gy T 6 2 g O PR 0 S SN P ST g iy o rayn Oy S e Ry

Storage Storage bag C.D. 5%
temp. Polythene Paper Pooled
(°0) o bag_,“ bag | o .
0 113.1 72.2 92.7 For storage bag = 38,5
5 228,4 102.90 165,2
10 106.1 114,3 185,2 TFor storage temp. = 60,1
15 285,9 193,8 264,9
20 224.6 160,8 192,7 For storage temp. ¥ :
25 106.9 167,8 182,3 storage bag = 90.6
30 183,17 117.9 135,8
Room temp.
(15“20 C) 23518 19607 216.8
Pooled 203,11 140.,7

S0 et W i W (Nt S o T TN S U TR DR DD e T O d o e s T e ot e R SO ) o 5 v YAy Wy T T VO i Ty Y ey et it S gk b o e O VISP ot PO O S s T S gy i A o Gl BN e

*Average of 3 replications

TABLE =~ 34

Effect of storage temperature, sxtraction technique
and thelr interaction on the recovery of Helicotylenchug#

San Y G it T VS G P O R e WO O e i oy AU S U I S N oy S (00 0 e S g O i A SR e ot St TP i e N O W 4 gy ——— o i o i A i R S A SO - O Y I TS i, g

Storaga ' E%tgagt;on technidues

temp. Dosten~  Cobb! Cobbts modifiaed Poo ed  C,D, 5%

) brink's modified decanting and ' \
elutria~ dscanting sieving + contri-

tor. and slev~ fugal flotation
ing tech, with 12,5 ppm
8eparan §P :
§ ppm methglena
o S S o e Gl o ot O i S 0 YOO ummu b}Eg;wmuH—ua —*u—nm i s . MR N TN i S N
0 6946 99,7 108.8 92,7 For storage \
HEE I B
. 90 [ ] ’ 8 - 74 o L
15 170.4 25047 283,6 264.9 %ggh?xﬁracti°:.4g,5
20 151.8 204, 4 228,68 192,7 S
25 128,2 191.9 226.8 182.3 For storage
99,4 139.6 168,38 °  135.8 ‘temp. X extra~
8 | , o o ction tech. = 103,4
(15269 159.3 . 220.1 260.,4 = 216,8 | S
Pooled 128.2 179.2 . 208,3 -

—wnﬂw*—mmmnnnnmmqwumpumuwugunnwmhmnhmwp--mqmmm-p~-*gh_munu-mwnwﬁ—wmwwmg

fAvarage of 8 re?licétiunsa -
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IABLE = 38

Bffect of storage bag, extraction technique and thelr
interaction on the recovery of Hellcotylenchus®

D g g 908 g 4 S s e o et i . 5% o 9 . O P 1 9 7 o W . O s g W 0 kit b W

storage Extraction technidues
bag - Oosten~ Cobb's Cobb's modified Pooled ¢.D. 8%

brink's modified decanting and
plutria~ decanting sisving and
tor, and siev-~ centrifugal
ing tech, flotation +
12,5 ppm Separan
SPn with 5 ppm
methylene blue

,.--u---u-H—-—ﬂnu——-ﬂ'_—n—-h-m g v WY g YO G, 0 ey e R Y T gy OO iy T i W D i S D st iy Y Ry P e}l i e e R

Poiythene  153,9 2l14.1 241,3 203,1 TFor storage bag = 35.5
Paper 102,83  144.3 175.3 140.7 ?;gghfx“a“ti‘m - 42.5
Pooled 128,2 179.82  208.3 i For storage bag =

extraction toch, = 85.6

- 00 g O T “-umm*mn—u—u o i S o e S P A e ki S iy g Y O min € 33 e a5 S . T8 O A gy A R O i s B o i D0 S -u-nu-n- S g #*—-.‘.

Average of 3 replications.

TABLE - 36
Effect of storage temperature, storage period (week) and
thelr interaction on the recovery of Hgllcot us*
Storage = | T “gto;éég-gggiog S ) \
tomp, One  Two Three  Four  Bix Elght Pooled G.D. 5%
_s_g)_m __Wesk weeks wegks _weeks wecks weeks } .
0 208, 213,1 134.2 0 0 0 92,7 For storage
5  235.,6 220,3 1986.6 145,0 119.4 75,8 165.,2 temp. = 60.1
10 207.3 195,8 188.,9 144,2 119,2 75-8 135.2 Tor StQT&EE ‘
15 3675 278,6 262,7 199.4 145.8 135.3 264.9 period n 60,5

20 30l.4 267,8 203.,4 173.3 126,7 83,9 192.7 |
5  311.,7 283,1 215,3 156,1 ~102.8  25.0 1s2,3 For storage
30 295,68 206.9 108,8 102,3 80.0 21,1 135,8 temp. x
Room temp. o storage o
(15-2096)311,7 235,86 299,4 212,82 167.6 141.1 218,3 DPerlod = 74,4

U T D S i ST WD N U e i i it i i oy SO O AT et G O e o P OO 0% DA OO I e Sy e 0 0 T e G o SO D S 4 e g T - S 0 o 4. Uy W . VO i - PO

*Average of 3 replicatlons.
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IABLE - 37

Effect of storage period (week), extraction technique and
thelr interaction on the recovery of Helicotylenchust*

g i 00 A0 604 Al U0 gt e S U O YT U S AP U S g i O o W o et O K Y PV 0 e Y SN O Y S it N i 0 O R Y e A S R S e

Storage Extract technidues .
period Qosten-  Cobb's Cobb's modified  Pooled C.D. 5%

(weeks) brink's modifled decanting and
- alutria« decanting sieving + centri-
tor, and slev~ fugal flotation
ing tech, with 12.5 ppm
Separan SP, and
5 ppm methylena

ot O T g S s sl O T A s Dy O S o I e R s e Oy B W gy L.gv'ne-.-.-mumnn“ ----- W AR T i WOy P R T ol S M ) WP Ot S PN S i ey | S iy

1 214.3 289,8 | 335,17 279.9 For storage
2 181.4 246 ,4 285.2 237.8 perilod = 60,8
3 142,3 100,86 217.9 183,868 |
4 08,5 161.4 187.4 149,0 For extrag- o
6 gg‘g 112.§ 133.? 10;07 tion tech« = 42.5
8 LR 7 & 90. 7 15

For storage

Pooled 128.2 179.2 208,38 period X
axbraction
t@chu = 5916‘

e Y D g g e Y A0 i R ol i R ) o G oy OO oy T e e, G S 0 S S TS e g OO i A 0 WO e KU PO e Y e W I gy SRS ) YN i 0 i Dy POk o WO g S ol W et o S Sy S

*Average of 3 replications,

TABLE ~ 38 o o
BEffect of storage period (week), storage bag and their
interaction on the recovery of Hellcotylenchus¥

s OB Ol Y Y . sy 500 59 ik o VOO 0 s V0 OO o g M g NS A W s v e st A g oy L e N D i TR B O g e S g A i g OO S Y g Yl Wl i e O A

Storage ___Storage bag |
eriod Polythene aper ooled - ¢.D. B%

week) bag ~ bag |
1 205,3 264.,5 279.9 For storage period = 60,8
2 273:8 20140 237.6 B | | S |
3 226,2 143.0 183,86 For storage bag o 351 5
6 148,6 68.?7 - 107,7 For storage perlod X -
8 94.2 52,7 73.8 storage bag o= 80,00
Pooled 203,11 - 140.7 | | . -

G g e ey G o VL g Sy A i T s 0 O e o ) O B iy oy T o B Y T T g g R S T BN ) e - . Vo O st T T T o (i K i . . R s W e

*Avgrage of 3 replications.



TABIE - 39

Effect of storage temperaturs, storage bag and their
interaction on the recovery of Tpichodorus*
Storage — ﬁﬂx&&&&Ll@@ - D
temperature Polythene bag Paper bag Pooled C.D. 5%
(QC)
0 743 7.9 7.6 TFor storage
5 12,8 8.9 10.9 temperature = 20,1
10 1.1 13,1 6.1 o e 8.6
15 8,6 18.9 43,8 Tor storage bag= 8,
20 1‘4;4 1.005 12.4 For Storage
28 B 9.6 8,4 9.0 temp, x storage
30 14.6 Db 12,1 bag = 30,8
Room temp. (15-20°C) 15,8 10.4 12,9
Pooled 21.5 9.7

[y —uﬂ_ﬂ-w--n—nwh o O oy o Gt 6 O A YO o e A GO PR AR ok R N i S o A R R W O g OO B0 e TS W G D VR O S DR WS g A, R gy

®Average of 3 replications

TABLE -~ 4

Bffect of storage tamperature extraction technigue
and their interaction on the recoVery of Irichodorug*
Storage :
temp., ‘
(°c) brink's modifiad decanting and
glutrla- decanting sieving + centri~
tor and slav-~ fugal flotation +
Ing tech., 12.5 ppm Separan
| 8Py with 5 ppm
methylene blue

bll-l-_-uﬁwmn----h-w-mm —"—unﬁﬂw—ﬂ---lﬂﬁ!—"-ﬂ'u‘uummm ﬁ"u‘ﬁ-ﬂ-ﬁﬂ”-*ﬂhﬂr*m!—ﬂhmﬁn---“

Pooled C.D. 5%

0 4.5 8,3 10,1 7.8 For storage .
R B I S
L] 2 ] LN 4 & : -

15 ©.4 83.6 8.3 43,8 poo oyumac- oo

20 0.5 15,2 10.4 12.4 o *

25 6,7 18,1 12,2 9.0 For storage

30 lOIE ll¢6 o 9;6 13@1 tempi X o :

Room temp6 o | . | S - axtraction

(15-20°C) 9,1 17,3 - 12,8 12.9 tech, = 30.2
Pocled © 18,6 16.7 12,1 T A |

ﬂﬂﬂuumwwu-—uuﬁmn-mmqnnugu#uuﬁwunu——ﬂﬁu-um--uﬁdun~m—mmnuu-m—uuuum—uuuduu-‘

*Average of 3 replications.
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JABIE - 4]

Effect of storage bag, extraction technique and their
interaction on the recovery of Trichodorug*

ot O D N KN g AP N g NS B T i M o T S R NPT G e S b i O ke g S g iy g A i O P e Py et N i S Y B g W O g S R e A B A o ey O A gy U g, M e WA gy

Storage - Extraction technidues
bag  Oosben~  Cobb's Cobb's modified  Pooled C.D. 5%

brink's modified decanting and
glutria- dscantling sieving + centri-
tor and siev~ fugal flotation +
ing techs 12,5 ppm Separan
| SPq with 5 ppm
mathylene blus

e s T oo il k. U8 s VORR BER Y e "'-'-'--D—_n'—nulu— -ﬂnm—-———"---mu-u;—u--u--bﬂ-l-.u—u-n... g A0 gy Wk gl N ey ey R S e S gy S

Polythene 20.4 28.6 20,2 21,5 For storage bag= 8,6
Paper 6,9 12,5 9.2 ' 9+7 For extraction
Pooled 13,6 1607 12'1 tech, =13.0

For storage bagx
extraction tech,=19,8

R VR M P O It el W i T R R S A N WP e SO P Y O T AR G A O g SR S s O i ey U G R FY e a4 S, I A T sk S A e nn—.-" O g WP T Wy oy T iy TVl o Sk BB P

*Average of 3 repllications.

TABLE - 42

Effect of storage temperature, storage period (week)
and their interaction on the recovery of Irichodo

-mu-luu-uu—m—--«—..uuwm_---u-—o—-mmuu uuuuuuuuu AN SO0 W A0 g s ol e S o R s el ey B

Storage ' Storage period |
temp, One Two Three Four 8ix Bight Pooled C.D, 5%
(°C) week weeks weeks weeks weeks weeks
0o 19,4 10.2 7.2 0 Y 0 7.6 Tor storage
5 20.8 20.3 15,8 8.1 0 0 10.8 temp. = 20.1

10 37,7 23.6 22,8 809 3,8 0  16.1 g dve.
15 39,7 72.3 6L.8 32,9 27,3 20.7 438 pemien P . 6.1
20 0,7 18,1 16.7 0 0 o 12,1 \ |
25 22,6 17,2 144 0 0 0 9, For storage
80 82,6 14.7 16,4 O 0 0 12,1 tesmp. X
Room tgmp. : ‘ : A | © storage N o
(18-209C) 32,2 20,3 18,6 6,7 0 O 13,0 period = 28.8
Pooled 30.l ‘23,1 23,0 8,2 7.6 3.4 |

HUR T D v YO oy S Y gk NTIY gy O D g, ae —wuuhuqu'-mﬁg—n-—h S e e T auys W O Y gt e oy e Ry N g R N A s i L

*dverage of 3 replications.
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IABLE = 43

Effect of storage period (week) , extraction technique
and thelr lnteraction on the recovery of Irichodorus#

S o P I VO S s ey S 0 B O D "‘-n-&u-- PR o S S T Tt v iy G ety D UM O R g W A ik G ik GO TP A K B S P Rl A W o et Ay RO e gy e ey B D e R e,

Storage _ Eﬁtraegio% tgchgﬁ@gﬁg —
erlod Qosfen- CORD'S GbbTs modiriled Pooled ¢.D. 5%

weeks) brink's modified decanting and
elutria~ decanting sileving + centrle
tor and slev= fugal flotation +
ing tech, 12,5 ppm Separan
&Py with § ppm
meZh

ylene blus o |
T 19,9 39,4 35,1 28,1 ‘For storage
2 - 24,5 2?.8 %8;8 23.1 period = 6.1
3 23,3 25,9 9.9 23, b
4 3.5 14.8 8.3 B2 iion taone=13.0
6 4,2 11.2 9.4 7.6
8 10.4 0 0 3,4 For storage
POOled 13s7 .16;7 1201 periOd X
extraction :
_ ‘ techn =18l6
*Average of 3 replications, R
o mBm - |
Bffect of storage perilod (week), storage bag and their
interaction on the recovery of ITrichodorus# |
Storage __ gtorage bag T - T
period  Polythene bag Paper bag Pooled C.D. 6%
(weeks) ' | o : | o
1 34,0 26,3 30«1 TPor storage period = 6,1
a 27.86 18,8 23.1 o N
3 32,8 = 18,3 23,0 For storage bag = 8,6
8 15,3 0 - 7.8 TFor storage period x .
8 - 8,9 ‘ 0o 3.4 storage bag o= 12,7

~#Average of 3 replications.



76

TABLE - 45
Effect of storage temperature, storage bag and thelr
interaction on the recovery of free llving nematodea®

e A D W o A Yy Mk R S O SN ) i W WS N R S 5B um—---—muu Sy oS g S W Yk ey AL W A e O S O g gy A W POV SIS N !"-I'Hf""--l

sterage ... Storage bag
temp . Polythene bag Papaer bag Pooled C.D, 5%

og) |
0 216,1 147,9 182,0 For storage temp., = 66,4
5 436,0 224 .3 330 .1
10 425,86 278.9 352.2 Tor storage bag = 54.3
15 510,68 336,4 423 .6 :
20 436.8 325,9 381.2 TFor storage temp.x F
25 328.4 277.9 - 308.1 sgtorage bag = 180.8
30 280.7 220.6 260 ,6 ‘

Room temp. <1§~§’0 443,9 394,7 384.3

Pooled 384,7 267,1

e 0 W N K g e DA A 0y i TN ML R e g e s P DL ﬂa-----mm-n-n-—uﬂ-u-w—u—ﬂnwnmmum—nwn——u—uuuwuuuu -M"

*average of 3 replications,

TABLE ~
Effect of storage temperature, extraction technique

and their Interaction on the recovery of free—living
nematodes*

R P ot T g i O 1 g A ks A s s A S o O e A s O s A 0 " b A a9 8 s . e, o, T A W o g ﬂu.—nqnm-uwﬁﬂ-uuumwﬁwuﬂ"'uhlﬂ-u*

Storage a.c 58
‘temp, Qosten~ Gobb's Gu-b's mcdifiad ¢.D. 6%
(9C) brink's modified decanting and
elutria~ decantlng sieving + centri-
tor and slav- fugal flotation +
~ ing tech, 12‘5 ppm Beparan
with 8 ppm
Zhylene blue
0 143 5' 189.0‘ 213,86 182,0 Fmr starage o
15 23%05 3@7.3 ‘ 20‘%&3 ‘ gggol 'hﬁmp. = 86-4
0 271.5 26 24,1 : 2.2 g e ‘ ‘
18 3l7.0 4397 613,0 423,86 - Sroraes
20 @ 301.1 396,11 446,2 382,1 | T
25 217.4  315.4 378.7 303.1 TFor storage
Room temp., ' P ‘extraction o
© (15-209C)  200.6  39L.1 481,83 384.3 tech, = = 127‘-.1
Pooled  249.8 3258.3 . 394.8 o

ﬂnnumhﬂuuuumn*m -h—-u--un--mnnu—q—.puun-—qmmnqmnwwn—mmﬁpnuuvﬂnuumbnmwm—nu---—

*Averagg of 3 raplications. ‘
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TABLE - 47
Effect of storage bag, extraction technique and thelr
interaction on the reGOVery of free living nematodesw

o g s o g VR G s VORI T O i S0 D By T g by I 20 Sy DR s e, Yo o I e g 0 gma P g £ g A i O e e AR g P gt O U R Ay it P i WS W T GO R e Y

Storage raction t 1ques |
bag T ) g 0 0 T Pooled = C.D.5%

brinkts modlfied dscanting and
glutria~- decanting sieving + centril~

tor and slev- fugal flotation +
ing tech. 12 5 ppm Separan
with 5 ppm
hylene blue
Polythene 300 5 399 3 454, 4 384.7 For storage
Paper 199.1 2714 300.8 267.1  bag = 64,3
Ponled . 249.8 335.83 392.5 For extra=-

ction tech,= 60,3

For storage |
bag x extrac~
tion tech. =183,5

iy oy P g s AR i D O oy I vy PV e oty A ot Qe M SR IS A WA B e A T S gy s BP0 M R P A g e I iy Bt R W T O L e s s T e -U-hwlnlum O i e gy e T el ke Gy

*Average of 3 replications,

IABLE - 48

Effect of storage temperature, storage period (week)
and thelr interactlon on the recovery of frae living

| - hematodes®
Storage ’ ﬁpoxagg pgr;mg ‘
temp. One Two Three Four = Bix Eight Pooled CeDs 5%
S.,Ql........-ug.e.l.sq..29.3155..*3?.?.1:53..,ys;ﬁlsﬁ..,.?zg&&&,-_xfaa‘f_%,....-..ﬁ..--,.-..-‘_, .........
Q0 473,1 375,83 243,9 Q- 182,0 Tor stcraéa
& 507.9 447.% ‘395.3 281.? 286.0 113.9 33&.1 temp.-

10 512,2 438,1 404.4 318,83 271,4 17,9  8B3.7 ¥or storage
15 686.1 633,1 92,3 409.2 273.6 292,32 4238 | 1yo4- 03,0
20  611,9 §14.2 405.6 328.1 265,3 161,7  382,1 '
26  551,7 474.2 373.3 227,83 143.6 48,8 . 303,1 For 8t9r&$9‘f
30  543,8 &78.8 232.8 177,56 131,44 66,8  250.7 temp. X
Room temg ‘ o C . ' S storége
(15-2000)540,3 442.8 410.6 376,4 294,7 241,1 384,83 perimd wlss 8
Pooled 847.1 450,8 357,3 264.5 200,7 135.6 |

- "'""w"""‘*'n-m W o -n---n--tﬂwv—-h-u--.-n--n--.a——---h—-- nnnnnnnn A iy e -l O i sn it W, AV T 1 s N gy oy O R

*Avéragetof 3 replications.
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TABLE - 49

Effect of storage period (week), extraction technigue
and their interaction on the recovery of fres.living
nematodes*

A gl ke Tt SN W SR B ey P A T i war Mlal g W Wt ey S A ey o S s . g B S B SO ey M A N g o S T Wy SN A o S A D e, 1 O gt o o R e VM

Storage E¥§gactiom tgchnigu?s |
erlod UosTen-— CoObbTs obb's mo ed Pooled ¢.D., 5%

weeks) brink's modiffed decanting and
glutria- decanting sieving + centri-
tor and slev~ fugal flotation +
ing tech. 12,5 ppm Separan
8P with 5 ppm
methylene blue

Y G Ry BTy ek S G A0t g W s ) Wl S T B T iy I e o e e e O i T M . A S ) vy g M P o N Tk TR wiep PUE s . P A st R s S gy st SO R WY gy N WA b pmp e

1 424,.4 562,5 654.6 5847.1 For storage
2 352,9 456.9 541,1 450.3 period = 93,0
3 285,7 387.3 418.8 357.3
4 191,1 279, 5 322,8 264,5 FOr eXtpg-
6 ié‘gus 50802 %49.3 iOO.'é Ctian tQCha -4 60#3
8 00.2 - 133,7 68.8 35,
' For storage
Pooled 249,.8 335,3 302.8 veriod x
extraction _
*Average of 3 replications,
IABIE - 50 -
Effect of storage period (week), storage bag and their
Interaction on the recovery of free~living nematodes*
Storage __Storage bag T |
period Polythene bag Paper bag Pooled - C.D. 5%
S.H-e;g.lf‘g uqm*-muﬁp;ﬂq.--;qumﬂuﬂh-uh..pﬂ‘ﬂﬁ-ﬂnﬁﬂ'ﬂgﬂh-mhm—u-u—muu—u‘ﬂnﬁﬂlwﬂw"‘"ﬂﬁﬂ‘-w.
1 584,0 510, 1 §47.1 For storage period = 93,0
3 439.8 274,7 387.3 For storage bag = 54,3
6 264,3 137,13 - 200.7 For storage period x ,
8 172,8 - 9l1.4 135.6 storage bag @ = 110,2
Pooled 384,7 267.1 o | o

At WA gy TV g A WD WA il g g it 1 S e N S RO Y et At ok S S b i 0 g Y0 S5 s MO ey S e Ay Ay R iy g Y T S A D kP g ﬂuwnﬂin'ﬂ-nq‘

- *Average of 3 replications,
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IABIE - B1

Effect of storage temperature, storage bag and theilr
interaction on the recovery of total plant parasitic

nematodea*
Storage Storage bag
€3m§. Polythene bag  Paper bag Pooled ¢,D. 5%
¢ |
0 103.8 41.4 72,5 Tor storage temp. = 54.3
5 147.7 113.9 130.7
10 132,1 103.4 117.7 TFor storage bag = 27,1
15 168.7 114,1 41,4
20 162.6 118.5 134,5 For storage temp. X
25 159u1 110¢2 134.6 Stﬂrage bag = 6638
30 109,3 94,1 101.7
Room temp.(15-20°C) 177,3 118,7 148,0
Pooled 143.8 101.5

~~_Uﬂ-‘lﬂ"‘n A oy e s IR O e rnp. W g Do A TS D A . uwum:—*uuuu,uwnhlﬁ W g et g ol R

*Average of 3 replications,

----- My Yook N g UV D i s R iy g o R

TABLE - B2

Effect of storage temperature, extraction technlque and
thelr interaction on the recovery of total plant parasitic
| nematodes®

Storage traction teck 5
temp,  UoSTen= éoﬁ%?s A mo&%%ied ~ Pooled C.D, 5%
(°C) brink's modified &beanting and

elutria~ decanBing sieving + centrie.

tor and slev= fugal flotation +
~ ing tech, 12,5 ppm Separan
8P9 with S pmm
| methylene blue ‘
0 55,4 = 683 94,0 = 72,5 Por storage
S
90,6 = 124, o 138.¢ 7 8w
15 116.7  145.7 1619 1414 pon CRoTAC- o g
20 100.8 138,4 . le4,4 134,68 - AT e
25 80,9 - 138.3 174,7 184,68 Yor storage =
30 88.2 108,28 109,86 101,86 temp, X extra- '
Room Temg' : . i _— ‘ o Ction tech-ﬂ 84:1
(15-209C) 107,82 151,86 ~  185,2 148.0 |
Pooled 94.5 125,4 ‘148n0‘

Y TR OB P i . o, O 0 Y g sy Y A ol i i v S U e Vit N R R T LD O o O T S W O a3k 0 O g A ot . Y A0 i e Sl b W

*Average of 3 replications,
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IABLIE - 53

Effect of storage bag, extractlion technidue and their
interaction on the recovery of total plant parasitic

nematodes*
Storage Extraction technidues N
“bag Qosten-  Cobb's Cobb's modified  Pooled €.D. 5%

brink's modifled decanting and
elutria~- decanting sgleving + centri-

tor and slev- fugal flotation +
ing tech, 12 5 ppm Separan
Z with 5 ppm
hylehe blue
Polythene 110.8 148.7 171.9 143,8 Tor storage
Paper 78.3 102.0 12452 101.5 bag = 27.1
Pooled 94,5 125,4 148,0 For extra~

¢tion tech, 33,3
For storags '
bag x extra-
ction tech,=47.1

Y gy AR TS g gt D S i P “mﬁgﬁmmuhm—”mmmqn‘;nﬂ.Wm nnnnn Vg VD Pl gy 1t iy e ey W g P s 8 SN O i T iy o e g, O Y G ik dur S

*pverage of 3 replications,

TABLE = 8

Effect of storage temperature, storage period (week) and
thelr interaction on the rescovery of total plant parasitic
' ‘ nematodes*
Storage - _Storage pariod ‘
tgmp. One Two Three TPour Six  HEight Pooled C.D. 5%
week waeks weeks weeks veeks Weeks
0 173, 5 141,09 1l02,2 177 7T 0 0 72,8 Tor stgra%
5 231,7 161.7 153,3 84,4 82,2 71,3 130.7 temp, 4,3
10 l46.4 1858,5 133,9 112,2 91,3 87.3 117.7 TFor storage
20 180.0 161.,9 135.,8 120.2 107,B 101.9 134.5 &
25 181, 155,0 126,7 128.8 113,8 101.6 134.6 {Or storage
30 195.8 168,3 103,3 78.5 64.4 0 10l.6 ‘emps X
Room tag , | | | storage 5
(15-209C) 204,4 204.4 155.5 118,3 106,56 99.7 l48,0 Period = 123.1
POOlGd 184.,2 168.,1 129.4 94.0 88.5 81l.8 ' : .

- "nwu T S K Ny gy iy Wy U g g PO MO g Y . iy (B 40 o VO g 100 s Y T S g Y R Y i O, i oy e g P, U0 S e, . e 00K, g S Oy e S0y W

- *Average of 3 replications.,
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TABLE - 55

Effect of storage perlod (week), extraction technique and thelr
interaction on the recovery of total plant parasitic nematodes*

o e s B ST ks gy T M O e S A S ey A O prep M N gy g N S Y VRGN il e o S U S AR TR P 0 0 0 PEE P g R gl A P P ey ik e g e T U o i S

Storage bbggggact;On tgggg;gg§§
griod Oostens Cobb's Cobbts modified P d ¢.,D. 5
weeks) Dbrink's modifled decanting and oole %
elutria«~ decanting sleving + centrie
tor and siev~ fugal flotation +
ing tech., 12.5 ppm Separan
sz yith 5 pmm
mechylene blue
1 143.2 186.7 222,6 184,2 For storage
g ilg.g igg.z %gg.g iE&.i perlod = 4740
O [} -O [4 29’ y - ’
4 75,7 92.5 113.8 04,0 Lo exiram o
6 64,0 94,8 106,5 ag,5 ©to w90
8 62.7 - 85.0 97.9 8Ls8 For storags
extraction
tach, = 71.4
*Average of 3 replications, |
Bffect of gtorage period (week) , storage bag and
thelr interactlion on the reécovery of Hobal plant
| parasitic nematodes*
Storage | Storage bag ‘ : o
period  Polythene bag Paper bag  Pooled ¢.D. 6%
(waeks) | » | | - |
1 200,7 - - 167.6 184,2 Tor storage period = 47.0
2 176.4. 139.7 158,1 o o
3 153.2 106.8 129,4 TFor storage bag = 27.1 -
6 117.5 89.5 88,5 For storage period x
8 96,4 68,2 81.8 storage bag 'z 56,5
Pooled 143.8 101,56 ‘ o o :

T T IO0 N i o s i, T 0 s O g P S 0 g, D . S, i O o Wt 0 i e SO O -t oA U s O DB g Yy P o St s B PN gy Y YR Y W juant Wt o S Yo P

*Average of 3 replications,
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Storage period for one week was superior to other
storage periods for all nematodes but there was no significant

difference between one, two and three weeks sto'raga.

Oogtenbrink's elutriator was found ta be the least
efficient method of nematode extraction, while Cobb's modified
decantling and sieving + centrifugal flotation + 12,5 ppm Separan
SPo with & ppm méthylsno blue was superior in respect of ‘
Tylenchorhynchus and free-living nematodes and it was similar
to Cobb's modified decanti‘ng and sieving technique in case of
Pratvlenchus, Helicotvlenchug and total plant-paragitic nematodes.
g and Irichodorus there were no real diffemncss
among the technligues.

* Polythene bag

was superior at 0°c in respact of total plant-parasitie nematcci‘es‘;
at 8°C in respect of Hellcotvlenchus and free-living nematodes;

at 10°C in respect of Hoplelaimus, iylanghus, Lrichodorus end
free-living nematodess at 16°C in respect of Ivlenchorhyachus,
mm, Wgnahm and free-living nematodesg at 20°G“
in respect of Hellcotylenchus; at 28°¢ in respect of freenliving
nematodes and at room temperature (16-20°C) in respect of
Pratyvlenchug. For the rest there was no real differenaa due tu \

polythene and paper bags.
11)- ﬁ.:mma : ‘ TRES Vs
Stomge period i‘ar one Week was significantly auparicr a.t. o° c
in Tespect of T3 hy chug atyler ag; ab 5°O im a |
respect of Wﬂaﬂ.ﬁhﬂﬁ. and free-—liv:lng nematodes; ai: 859(:
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in respeet of Pratylenchus; at 30°C in respect of Helicotvlenchus

and free-living nematodes and at room temperature (15-20°C) in

respect of Pratylenchus and Hellcotylenchus,

Comparative study of the effect of storage temperature x
storage period revealed that at 5°C there was no éignificant |
difference among one, two and three weeks of storage but were
superior to fdur, 8lx and eight weeks. 4t 1500, two wecks storage
was superior to elght. At 2000, one waek storage was superior %o
8lx and elght weeksy at 250(3, one week was superlor to i‘ouf, slx
and eight week and at room temperature two weeks was superior to

elght weeks storage in respect of Tﬂ,anghg_mmgmu..

The effect of stormge temperature storage period in
respect of Hoplolalmug revealed that at 10°¢ ahe week storage
wa.s slignificantly superior to éight weeks storage; at 1.5°C‘ona
and two weeks storagé‘ were superlor to eight weeks and st 20°c

one week was superlor to three wasks storage.

The comparative study of the effect of storage t‘empera-,-
ture x storage period revealed that st &, 10, 15, 20°C and at

room temperature (15-20° C), three waeks stcraga was auperiur to
one week storage in respect of W

| The mmparativa study of the effect of storaga
temperature x storage pwrimd revealed that at 8°¢C two weeks
storage was superior to three weeks, at 8%¢ one Week storasﬁ
wasg superior to four waaks atoragn, and at 20 and 25"”3 one we ek

‘was signii‘ieantly superior to thme weeks %orage :Ln respect of
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The comparative study of storage temperature x storage
period iln respect of freeslliving nematodes revealed that ab 18°¢
one week storage was superlor to ally at 2090, o8°C and at room
temperature (15-20°C) one week storage was significantly superior

to three weeks, Other temperatures showed no real differences.

111)

modified decanting and sleving + centrifugal flotation was

superior to Oostenbrink's elutriator at 8°C in- respect of
Pratylenchus, and free-living nematodess at 10°C in respect of
Hoplolaimys, Bratvienchus and free-living nematodess at 15°C in
respect of‘Exn&zlgnghyﬁu Bellcotvlanchus and free-l1v1ng nematodesj
at 20%¢ in respect of Exg&xlngghna,and‘freehliving‘nematodes; at
25°C in respect of free-living nematodes and at room temﬁarature.

(16-20°C) in respeet of Bratvlenchus, Hellcotvlenaius snd free-
living nematodes.

At 1500, Cobb's modifiad‘déaunting and éieving éeahniqua
was superior to Oostenbrink's elutriator and Cobd's madified
decanting and sleving + eentrifugal flotation with 12.56 ppm
Separan SP7 and 5§ ppm methylene blue im rnSpeat of 2x13hgﬁaxng,

iv) Extractlon technl L s cobb's modified
decanting and sleving + eentrifugal flotation with 12.5 ppm

S8eparan 3?7 with 5 ppm mathylene ‘blue was found to be the best
tachnique when the samples ware . stored.in‘polythene bag in
respeat of

fweawliving nematodea and total plant~parnsitiu nematadas,



856

but 1t showed no significant diffsrences in respect of Hoplolaimus
and Irlchodorug. |

Oostenbrink's elutriator was found to be inferior in

respeet of Hoplolaimug, Bratyvlenchug, Irlchodorus and total plante
parasitic nematodes.

Cobb's modified decantirg and sleving technique was

the best in respect of Iylenchorhvnchus, Bratvlenchus, Helicoty-
danchus and Trichodorug when the samples were stored ln polythene
bago

, . age. parled (weeks) s
Comparastive study of extraction technique x storage period revealed

that OQStanbrink's elutriator gave good results in respect of
| By whan the samples were stored for ons weekj in
rasﬁect of Exgxxlgngnng,ona, two and three weeks storage were
guperior to six and aight weeks starage; 1u respeoct of Eﬁligg&y

lgngnua,one week steraga was superior to three weeks storage
and in respect of frue~living nemstodes cne week storags wag
superior to all. Cobbls moaified deaanting and sleving technique

revealed that in reapect of g one and two wesks

storage showed vo significant difference and were superior to

:‘one wbsk storage

three weeks storagej; in respect of Hoplolad
wag superior to allj in respect 01’ P_x:a.txl.m.ma. one, tm -and

three weeks storage were superior to allj in respect of g ‘
‘§g1¢£gxxigaghna one and two weeks terage show@d no: real differmnce;
in respect of irea»living nematedes one and two weaks storaga wern

superior and in respect of total plant~parasitia namatade& thara
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wvas no significant difference amongst one, two and three weeks
storage, In case of Cobb's modified decanting and sieving =+
centrifugal flotatlion with 12,5 ppm Separan 8P.7 | and 5 ppn methylene
blue, one, two and three weeks storage were significantly superior
to four, six and eight weeks storage in respect of Iylenchorhynchus;
in respect of Hoplolaimus one week storage was superior; in respect
of Rratylenchus, one, two, three and four weeks storage were

superl or to six and eight weeks of storagey in respect of
Helicotvlenchus and total plantwparasitic nematodes there was

no slignificant differences amongst one, two and three weeks of
storagey in r‘espa‘ct of free-llving nemstodes one and two weeks

storage was superior,
In respect of Irichodorus all the techniques were
equally good for one, two and three weeks storage.

age bag ¢+ Comparative

study of storags‘period x storage bag revealed that polythens
bag was superiof when the Qé.mples were stored for one week in
respect‘of W&; two weeks 1n raspecﬁ of mmw

and free-living nematodes; three weeks in respect of W
chus, ratylenchus, Helicotvlenchus, Trichodorus and free-living
nematodes; and four veeks in respect of Bratvlanchus, Mﬂm-*;

 lenchus, Irichodorus and free~living nemstodes.

Two experiments wers designed to compared the eiiieiéhay
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of slx nematode extraction methods (viz. Direct soil placement
over moistened facial tissue papery Oostenbrink's elutriatox

with double layer of faclal tissue paper; Cobb's modlfled decanting
and sieving technigue; Cobb's modlified decanting and sleving +
sugar flotation sieving with 12.5 ppm Separan SP7 + 5 ppm nmethylene
blue; Cobb's modified decanting sleving + centrifugal flotation;
and Cobb's modified decanting and sleving + centrifugal flotation
with‘lﬂ.ﬁ ppm Separan SP7 + 6 ppm methylene biua) 1n.meagur1ng
seasonel population'shifts‘uf plant paraslitic and free-living

nematodes,

The first experiment was carried out in a fiel& given
to malze-wheat rotation, 8Semples during August or September and
October were taken from maize, From November to April these were
collested from wheat, Samplas;‘during.May, June and July were |
taken from fallow. BSoil sampies were processed by each technigue
and the data in respect ofiplantuparasitie and#raa«living |

nematedes have been furnished in Tables 67 to ?;5~ These have

,_e,.

been graphically represented in.Fig. V-4, The plant-parasitic
nematndes ubserved and studies were leﬁngngxhxnghmjm ﬂhnlglnimnaw  j
Rratvlenchug and ﬂﬂlLﬂIEﬁUﬂuﬂnuh

The ather sxperiment carried out in Top Block~1 of
the Pivision @f Agronomy comprisad 8 ornp rotations viz 3 |

1) Sugarcana~Wheah~maanga
1) Jowar/bairs-vheat.
iii) ﬁﬂﬂmzrwhoat lﬁk&&
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iv) Malze (Cobs)-raddish-wheat,
v) Moong + pigeon-pea=-wheat,
vi) Malge-potato/foria-wheat-moong.
vil) Malze-vheat-moong~balira/lowar.
viii) Malze-pat/berseen/cowpes (for fodder).

The planteparasitlec nemstodes observed and studled
were Lylenchorhvnchus, Hoplolaimug, Bratvlienchus, Hellcotylenchus,
Heteroders larvas and Lrlgchodorus. |

The detalls regarding the number of samples collected

from varlous crops have been glven in Table 63,

Twenty~five samples in the month of August and‘ September
comprised 14 samples from maize, 4 samples from sugarcane,2 samples
from bajra and one each from plgeon-pea, plgeon-pea + moong, ‘ |
Jowar + pigeon-pea, Jowar + moong and J_Qxax:,. In October also the
samples were coliected from the same erops except in one ease
where in place of moong one more sample was taken from jm;;. |
In November 26 samples were collected ‘asrollows 3 2 samples from )
palra, 4 samples from sugarcane, 3 samples from plgeon-pea, one
sample from jowar, 2 samples from raddish, 4 samples from potato +
toria, & samples i’mmrwheut‘, 2 samples from oat and 2 samples from
bergeem. Maximun samples in December were collected from wheat
(13). This was followed by sugarcane and potato + foxia (4 in
sach) » The remeining 4 gamples were taken from oat and MM |
(2 in each), In January, Fabruary ana Mamh maximum mzmber of -
samples were collected from wheat. (17 aamples)v f@llewed by L
sugaroam (4 aamples), oat (2 sampl&s) and ,bmam (g2 samplw) . ,‘; )
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In April the mumber of samples from wheat and sugarcane remained
the same but in place of oat and berseem, 4 samples were collected
from cowpea. In May and June maximum number of samples were
eollected from'mggng (10 samples), followed by sugarcane and éowpea
(4 in eaech)., In Hay, 2 samples were collected from Lobla, 2 samples
from lobia + mpong and one sample from fallow, In June, 3 ssmples
were collected from lobls + moong and 3 samples from fallow, In
July maximam samples were collected fnoﬁ malze (ll gamples) 4
followed by sugarcane (4 samples), bairs (2 samples), pigeon-pea,+
HOOnE, (2 samples), cotton (2 samples)and pigeoﬁwpea, lowar +
pigeon~-pea, moong and Jowar (1 in each),

The data for 8 crop rotations have been furnished in

Tables 64 to 71. These have slso been shown graphically in
Figt V"Bg

An examination of these Tables and Figures V~A indicatad |

that maximum number of nematodas (Iylenchorhynchus, §

Bratvlenchus,
plant-parasitic nematodes) were extracted by Cobb! s moﬁifind

13 free-living nematodes, and total

decanting and sieving + aentrifugal flotatlion with 12.5 ppm
Separan SP7 and 6 ppm methylene blue.

Cobb's nodified decahting and éiaving f eent rifugal
flotation technique vas 3, 6, 10 and 11 times suparior'fo ,cobb's
‘modified decanting and siavihg‘+ sug§r flatation aiaving with
12,6 prm Baparan 3?7 + & ppm. mnthylene blue in ecase of lilsnnhmn
hynchug, He iy fraemliving and total plantwparasitic

nematodes, It was anly one tima superior in reapaat of
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Bratylenchus and Hpplolaimus.

Cobb's modifled decanting and sleving + sugar flotation
sleving with 12,5 ppm Separan SP7 + & ppm methylene blue was
slgnificantly better than Cobb's modified decanting and sieving
technique, one, five, elght, six, five and eleven times In case
of Hoplolaimus, I¥lenchorhvachus, Bratvlenchus, Hellcotylenchus,
free~living nematodes and total plant-parasitic nematodes
respectively. |

Cobb's modified decanting énd sleving technique was
slgnificantly superior to Dostenbrink's elutriator sixz, two,
six, four, seven and twelve times in respect of Exlgnghax&iﬂghﬂﬂ.
Hoplolalmus, Bratylenchus, Hellcotvlenchus, free-living nematodes

and total plant-paragitic nematodes in the same order.

Qostenbrink's elutriator wasg significantly battar than
direct placement of soll over moistened facial tlsaue paper in
respect of Exa&xlangggggpireenliving nemstodes and total plant—
paraaitic namatodeaﬁgnee 1n Decamber in case of rreenliving
nematodes, It was superior seven, elght and seven times3in\
Hoplolalmus and Hellcotylenohus

case of I

respeotivaly.

Seasonal fluatuations of differant nematodes as
determined by six axtraction methods have been.shown in,Fig; VbA.
An exmmination of these data revealed significant interaetions ’

batwean axtrauti@n.prucedurea and time with T

the peaks vere observed in October,.aanuary and April.l The
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highest peak was in April, From April to July there was a rapid
fall in the population. There were marked differences due to
techniques.

Hoplolalmus population was increasing from September
to November and again from February to April, There was a gradual
fall from November to February. The population was maximum in
April, 1In May and June there was a fall in the population, which
showed an increase in July. The differences due to extractlion

techniques were not very mueh marked,

In Septamber Pratvlenchus population was low, It
increased in October and from Qctober to December there was a
gradual fall, From January there was a gradual incresse upto April.
It was maximum in April, From April to September thera was“a fall
in the pupulatién. There were differences due to extractlion

techniques.

Helicotylenchusg population increased from September to
‘March, The popwlation was maxlmum in March, ¥From April to
September there was a gradual fall in the popnlation. There were
marked diffarences due to extraetion taclmiques.

| The papulation of rreu~1iving nematodes increasad from
Sap’cember to Maren, In April there was a rapld rall and, again
in May there was rapid incresse in the pépulation.‘ Again,""there
waa“a'#apid fall in June., There vere maTked 4l ffarences due to |
extrwc:ton teahniques. o | o | | -

l“urther, 11: was seen tm.t them were mark:ed variationa
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in the number of total plant-parasitiec nematodes. From July~-
August to October there was an increase in the population. There
was & gradual fall from October to December. From December to
April the population increased and in April it was maximum,

From April to July there was a rapid fall., However, there was

a nmarked peak 1n April only in respect of 8 crop rotations,

There were marked differences due to extraction techniques,

An examination of these data indicated that maximum
‘number of nematodes (Lvlenchorhvnchus, Hoplolsimus, Bratvlenchus,
\ Eglgggxxlgngnng,\freawliving nematodes and total plant~paraslitic
nematodes) were extracted by Cobb!'s modified decantling and
sleving + centrifugal flotation with 12.5 ppn Separen SP, + & ppm
methylene blue except in cage of Lrichodorus. N

Cobb's modified decanting and sleving + centrifugal
flotatlion technlque was superior to Cobb's modifled decanting
and sieving + sugar flotation sieving with 1215‘ppm Separan SF7 *
5 ppm methylene blue, four, six, six, four, nine, seven and
WLCOUs, Hbﬁlﬂlﬁlmki: .
Bratvlenchus, mm larvae, Helicotvlenchus free-living
and total plant~parasitic nematodes respectively.

eleven times in respect of Lylench:

Gobb's modified deeanting and sieving + sugar flotation |
gleving with 18.5 ppm Separan SP7 + &5 ppm methylene blue was only‘
once significantly better than Cobb's modified decanting and .
sieving technique.in case of. mxlggnhaxhxnghus,and lxighgﬂaxna

This was elght, four, five, seven, seven and ten times superior
in vespect of Hoplolaimus, Bratvlenchus, Heteroders larvae,
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Hellcotylenchug, free-living and total plantwparasitlc nematodes
respectively,

Cobb's modified decanting and sieving technique was
significantly superior to Oostenbrink's elutriator, four, six,
six, four, four, two, seven and nine times in respect of
Lylenchorhynchus, Hoplolalmus, Bratvlenchug, Heterodera larvae

Helicotvlenchus, zliﬂhQﬂQIH§4 free-llving nematodes and total
plantuparasitie nematodes respectlvely.

Qostenbrink's elutriator wes significantly superior to

- direct soll placement over molstened faeial‘tissue paper in respect
of Pratylenchus, Helicotvlenchus and total planthpaz?a'sits.a nematodes
except once in December in case of Exnﬁxlgnghnﬁ,‘ It was superior |
ten, ten, seven and ﬁine times 1n case of Exlgﬁghgxhxngb&mu
Ioplolaimug, lHeteroders larvae and free-living nemabtodes

respectively.

In case of Irichodorus there was no significant
difference due to axtraction techniques except in a f ew cases
when Cobb's modified decanting and sieving technique ﬁaé better
than Oostenbrink's elutriator in August and Saptember and direct‘
soil placement over moistened faelial tissue paper and Cobb's
modified daeanting\and sleving + sugar flotation sieving with
12,56 ppm Separan‘SP7 + 5 ppm methylene blue were supericr to
cobb's‘modified decanting and sieving + centrirugal fiotation
technique in April and May-respactivaly.\ Furth@r, it waé seen
that the population fluctuations in respéotfa£ _v‘« ‘ 18,

Hoplolaimug and freewliving‘hematodes wers pronounaad~than in
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case of Pratyvlenchus, Heterodera larvae, Hellcotylenchug and
frichodorus,

Seasonal fluctuatlons of different nematodes as deter-'
mined by sizx exti-action methods have bgen shown in Fig. V=B,
revealed that in the case of Iylenchorhynchus there were two
peeks - one in the month of October and the other in April. The
population inereased from August to October and again from January
to April. It was maximum in April. From April onward there was
s drastio reduetign. ;Ehe pattern was same in respect of all the
extraction technlques employed. In respeet of Hoplolaimus alsol
there were two peaks - one in the' month of September and the
other in April. There was a graduel decrease from September to
November, & gradual increase from November ﬁo an, a.rapid
build up from March to #April-May, and a rapid fall agaiﬁ from
May to July. Here also the pattern was the same In respect of
all the extraction methods. | |

In cage of Pratvlienchug there was cinly one peak ln
the month of April. From September to March there was not much
fluctuation but fyom March to May the population inereased and
there was a rapid fall during May-fJuly, There was nqt much.

dl fference in the population fluctuations due to extraction

procedures,

In respect of Hellcotvlenchus also there wm"o.nly‘ one
peakfiuring March~April. Thére wag & gradual inc‘reas‘e in.the
population from Augusat to February, 1% rapidlY .ﬁ.ncreased during .-
March-April. There was not mﬁch fluctuation‘ upto May after
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which there was a gradual increase in the population, The

pattern remained the same in respect of all the extraction

technliques.

There was not much fluctuation in case of Trichodorus
population, except in respect of August and September. Also,

there was not much variation due to extraction procedures,

There was not much fluctuation in the Hebterodera larval
population. Only one peak was observed in May, From July to
‘Fab?uﬂry the population wag generally the same, From February
td Apiil thera‘was a drastle fall in thevpapulatian. The

variation due to extraection techniques was not mueh,

Only one peak was observed in February in case of
free-1iving nematode population, From August to January the
population was gradually increasskéng and it was maeximum in
February. In March there was a drastic fall and from March.te
July the population increased. Cobb's modifled décahtiﬁg and
sleving centrifugel flotation with 12.5 ppm Separan 8P, + & ppm
methylene blue vas found to be the best. There was not much
difference due to other technlques. From December to April
there was & gradual increase in the population of the plant-
parasitic nematodes, Only one peak was‘obsarved‘in\April.
There was & marked decline from April to‘JulyhAugusf.\‘A‘slight 
increase Wwas obgerved from September to November, There were

marked differences due to extraction methods.
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» Bvaluation of nematicldal efficacy wilth two techniques
and_two tlmings of mnematode lnocgulation s

Pot studles were carried out to evaluate the nematicldal
efficacy with two techniques and two timings of nematods inocula&
tion, Obéervations on 801l population, root galls/plaﬁt and
root tissue populations were recorded at different intervals
(i,e., one, two, three, four, five and six weeks after transplanting

of 6 weeks old‘tomato seedlings)., The results furnished in Tables

72 to 74 and Flg. VI are presented hereunder :

the first wuek after transplanting tomato seedlings indlicated that
when 2000 larvae were 1nocu1ated at the time of nematicidal o,
application, DBCP @ 10 gallons/hectare Wa.8 at par with DBGP @

5 pallons/hectare which vas superior to control. In.casa of DD
treatments nematodes could be obtained from the soil but\nct;

from the root-tissue, Also, there was no gall formatlon,

Similar observationa vere recorded during tha later
five weeks but DD treatments did not show nematode populations |
even in the soil as reported for the first week. Also, DBCP @
10 walldns/hectare was later found to be superior to DBCP. @
6 gallans/hectare which in turn was superior to control. ‘HOWQVer;‘
during ﬁha'sixxh week there was no difference between DBCP Q‘
§ gallons/hectare and control in case of females and 1a¢vél

population in Yoot-tissue.

mem&mm t In general, irrespeetive of



LABLE -~ 72

Evaluation of nematicidal efficacy with two

techniques and two timings of nematode inocu~

lation - on the basis of soll population

A. 2000 larvae inoculated at the time of nematl-
cldal appllcation (November 1, 1972).

ilz

A T g WD O PR TGS A i s Wit gt S g w0 e B S et R S e gy g O i g Ve BOY T WIS Wk W SO g O g0a gy S r e P S VR G v O I Tt e T e i R P e s ey

Treatments sl 2L3/4/5/86 }a ter transplanting (15,11.72)
& Veeks
e ——————— SO S - OO - AU S ..
DD @ 50 G/hg faﬁ.sf 0 0 0 0 0
DD @ 100 G/hg:  20.6] = © 0 0 0 o
' DBCP @ 5 G/he. 40,3 0o 0 0 0 0
DBCP @0 G/he, 20,3 0 0. 0 0 0
Control 60,3 40.3 15.3 o 0 0
C.D. B% 10.5 o
B. 6 g chopped infested root-gall inoculated at the
time of nematicidal application (November 1, 127%2)
DD @ 50 G/he. 20,3 30.3 10,6 10.3 0 0
DD @ 100 G/he. 10,3 1046 10.3 0 0 0
DBCP. @ 5 G/he.  30.3  60.3 45,5 20,3 0 o
DBCP @ 10 G/he.  20.3 85.8 20,7 10.3 0 -0
Cont Tol | 90.3 B0.6 50.3 40.3 0 o
C.D. 5% 7.8 8.6 3.5 4,3 o

. . e .
i o o W g G s ot S M SO LD N R0 Tt o i e i W R e e SR S gy U T e 0 ) P B SN AL A U ot . S S ey W o RO - oy A B O Ty R 008 W A e g o 0
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C, 2000 larvae inoculated (15.11.72)/8 weeks after |
" nematicidal application (24,10.72) and one week
after transplanting (7.11,72).
' L
o - Nunber of nematodes obtained from 50 g soll .
Treatment s | k/273/4/5/6 weeks after nematode inoculation
. Naeks
DD @ 50 G/he. = 60.6 25.8 20,3 0 0 0
DBCP @ b G/he, 80,3 46,6 30,3 0 0 0
DBCP @ 10 G/he. 40.‘3 - 20,3 20.3 0 0 0
Control 115.3 80.3 60,3 0 0 0
C.D. 5% 16,8 10.3  10.4 ‘
D, 5 g chopped infested root=gall inoculated
(15,11.72)/3 weeks after nematicidal appllica-
tion (24,10.72) and one week after transplanting
DD @ 50 G/he, 30,3 40.4 60,3  30.4 D 0
DD @ 100 G/he, 20,3 0.3 20.6  10.3 0 0
DBCP @ 10 G/he. 0.3 40.4 56,3 26.4 0 0 |
C.DA 5% 9!7 8'5 18.3 | 7-4

*Averaga of 3 repliqationa.
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TABLE - 73

Evaluation of nematicidal efficacy with two
technigues and two tlmings of nematods inocula-~
tion - on the basls of root-gall/plant.

A, 2000 larvae inoculated at the time of nema~-
ticidal application (November 1, 1972).

, -u—-—---&——nw—-&——-;n‘—-dwﬂwd
| e Number of root-galls/plant

Treatments 1/2/3/4/5/8 weeks after transplanting(16.11.72)

1 2 3 4 6 6
DD @ 60 G/he. 0 o 0 0 0 0
DD @ 100 G/he. O -0 0 0 o o
DBCP @ 6 G/he. 5.7 8.3 11.8  18.3  2l.1 233
DBCP @ 10 G/he. 4.0 7.0  10.6 12,7  14.8 18.7
Control 8.3 12.3 18,6 22,4 26,8 28,9
C.D. 5% 1.4 1.0 0.8 2.1 3.1 4.3

B, 5 g chopped infested root-gall inoculated st the
time of nematicidal application (November 1,1972)

St IR g Y W - S SIS gy b e SO My R A fnat we en in P SN SR g gy (v MR A O TR U T s e W0 OO S U B e e Y G T A g e Y e A T S R Sy P e it S il o e e o A I o

DD @ B0 G/he. 3.0 5.0 11.3 13.3 14.0{116.3
DD € 100 G/he, o 0 4.3 7.0 8.6 j11.0
DBCP @ 5 G/he. 11.0  18.3 18,0 | 19.0{  22.6% 23,6
DBCP @ 10 @/he. 8.6 9.6 1047 4o 14,817 16,7 18,7
Control 16,3  21.4 25,6 ' 27.8  30.56 33,8
c.D. 8% | 2,8 3.8 6,3 = 6,8 7.5 6,5

_-n-r-—u-nl-'lnﬁu---nw-ﬂ-l'-'ﬂ-'w—-l‘-uﬂ'wn'—ﬂmnd—a-ﬂ-‘wn———-v—l--‘--—-—mu—-—--m---w-u—mn-uc-uwwy

!
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Cont'd , ,
C. 2000 larvae inoculated (15.11.72)/3 weeks after
nemati cidal application (24,10.72) and one week
after transplanting {7 11.72) .
umber of root- galls/nlan’c
. uzmumwmmm__
reatments | Weelks
P g e S e e W Y TR T e -.—.——-..-;-l'-u...-.;.-g———--_-;a--_—-u—~é ———————— -5--—---.—_——6- -~
DD @ 860 G/he. 15,6 18,0 26 0 30.6 35,6 35.3
DBCP @ & G/he, 22,6 23.3 29.4‘; 33.3 ! 85,3 3.6
{ )
DBCP @ 10 G/he, 18,64 19.0 27,1  30.3! 3l.1° 3.3
Contrel - 25,00 30.8 32.61 36,5 89,6 46,3
 CoDs 8% . 8,3 B.7 6,8 10,8 - 9,5 6.8
D. & g chopped infaested wot~gall lnoculated
(15.11.72) /3 weeks after nematicidsl applica~
tion (24 10,72) and one week after transplanting
(7.11. 72)
DD @ 50 G/he. 6.6 20,0 20.3 23,1 26,3 20.6 |
DD @ 100 G/he. 0 10.3 18,3  16.0 18.6 21,3 |
DBCP @ 5 G/he, 14,1 18.3 g1.0 23,6 29,3 33. 6
DBCP @ 10 G/he., 9.0 11,..8 19,3 2.5 25.6 27.7
Control 20.6 26.3 27,83 ' 29.4 36,5 42,7
C.D. 5% , 4,3 5.4 6.6 8.7 9.5 10.6

*Average of 3 replie&tions.
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TABLE - 74

Evaluation of nematieldal efficacy with two -
techniques and two timings of nematode inceula=
tion -~ on the bagis of root-tissue population

A. 2000 larvae inoculated at the time of nemati-
cldal application (November 1, 1972).

OO G e it el SO W P W L s g WP G R daic WO fpyr Sk, KU ) W W D WON mre A W ) SR U SAD G e g i AN S R e B S P S YN WS A S WD R I Y e W R Wl O i e e M R S g Y g W

, »
O (e (3 L) L rom
1/2/3/4 5/6 weeks after transplanting (15 11.72)
Treatments ‘ _
Wegks ‘ ,
1 2 3 4 & -
D@ 50 G/he, O O 6 0 6o o o o
DD @100 G/he., O O 0 0 o 0 0 0

DBCP@ 5 G/he, 7.3 10.8 18.5 21,7 25.6 83,3 57.5 193,4
DBGP @10 G/he. 6.5/ 9.3 12.6 14.6 16.7 21.5 43.3 1263
Control 10,3 13.5 86,0 29.3 2.0 86.1 60,6 26,6
C.D. 5% 1.6 1.1 3.5 5.4 6,7 5.8 4.3 10.8

W s e G O G W T o8 AU S I MR s EER AR ap VU AN gt A A ) Sy S i g e g A A 0 o il R TR G TR 00 (A Y sy Wie B W e SRS AN M M g I S e g WO S Y O i gy e ok e N R Sl ) i )

B. 5 g chopped infested root~gall inoeulated at the
time of nematicidal application (November 1, 1972)

DD @ 50 G/he. 5,6 8.5 17,3 20,6 25,3 20,4 34.3 81.3
DD @ 100 G/he., O 3,6 6.6 10,3 15,3 19.6 27,3  40.4
DBCP @ 5 G/he,13,3 16.4 23,4 27,9 0.7 35,6 64,3 225.4
DBCP @ 10 G/he, 10,6 15,3 20.5 23.6 26,7 23.8 49,3 166.3
Control 20,8 27.8 30.6 31.5 33.5 39.4 60,3 260,83
C.D. 5% 2,6 2.8 35 4.8 57 61 58 228

——————— e a o ) N SO S O, o R o 00 A S e e A Gy S gy W S e A A DV O S ¥ o T N Y e B Y et WO S e e S Y S O TR G e A,y W
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C. 2000 larvae inoewlated (15.11.72)/3 weeks after
nematicidal applicatiod (24,10.72) and one week
after transplanting (7.11.72). |

W AR e e S VD G D G i S e e S O S T U R U O O Y TP W R e SO s s TR VR gy W e AU BN S A e D (B e Y R T U WS A A A . A ey O WL B Sy I Y o g

]
o No. of todes obtained from root-tigsue
Treatments MM%&MMW&QHM-
| ‘ Weeks ‘

1 2. 3 4 5

' .8,
Female Larvae Eggs

SR a0 gy A T ywis A W B S B gy W O PN o TR G g Wt g g W PO G e g e WY Y A U WY SR G S et nﬂqwﬂﬁnmnﬁn‘m~n~umi—~—~m~w

DD @ &0 G/he. 18.8 21,2 29,3 36,4 36,9 4l.4 60,3 116,86
DD @100 G/he, 10.3 16.4 16,3 27.3 20,4 36.4 3.3 = 49,5
‘DBCP @ & G/he. 26,3 27.4 36,6 39,5 42,3 46,4  62.3  202.3
DBCP @ 10 G/he. 20.4 22.3 26,4 Jl.3 33.4 36,6 50.4 167.3
Control "¢7.3 33,6 3.4 42,3 46,6 49,6 73.4 - 315,6

D, & g chopped infested root-gall inoeulated |
(15.11.72) /3 weeks after nematieldal appliche
1(:%0;-11(34;10.72) and one week efter transplanting
X L] [ % 2 L] . '

DD @ 60 G/he. 10.3 23.4 24,6 26,7 8l.4 2.6 46,7 73,4
DD @ 100 G/he, 3.4 13.4 15,3 18,4 21.56 20,3 34.6 46,5
DBCP @ 6 G/he. 17.3 26.5 29,4 36,6 38.6 46,4 62,3 168,4
DBCP @ 10 G/he. 12.3 18.3 26,3 31.6 33,9 36,7 42.6  138.5
Cont ol - 23.6 20.4 33.5 39.4 43,6 48,6 80,5 235.6
C.D. 5% 3.4 4.7 63 4.9 57 48 11,3 26,7

. .
S Sy e o OSBRSS . g S ume B S QU i sk g e W Yt e SO O N SR PR DG G O T WS GO Sl G e A S s S e PR Gy S Sy T O e e Y ol o
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nematode population in soll or In root tissue o‘r number of root‘
galls/plant and time observations, DD @ 100 gallons/hectare was
superior to DD @ 60 gallons/hectare, which in turn was better

than DBCP @ 10 gallons/hectare. DBCP @ 10 gallons/hectare was
superior to DBCP @ 5 gallons/hectare, which was better than

gontrol. There were a few exceptions when DD @ 100 gallonsg/

hectare was at par with DD @ 50 gallons/hectare and DD @ B0 gallons/
hectare was similay to DBCP @ 10 gallons/hectare.

-~ In a few oaszes DBCP @ 5 gallens/heotara was at par with
control‘. This was always the case 1n respact of nematode popula-
tion 1n the soll.

After fourth week, nematodes were not recorded from the
goll but these were fdund in root tissue. The root galls vere

also notlced.

e) Inoculation of 2000 larvae/pot one wask after

2000 larvae were lmoculated one week after transplanting/three
weeks after the nematicidal ‘appllcation, pD @ 100 galions/heatare
was found to be mést effoctive irrespective of the time of )
observation, But in general, thers was no significant difference
between DD @ 5O gallons/hecta,re, DBCP @ 10 gallons/hectare, DBCP

@ 5 gallons/hectare or dontrol except in ea.se‘ of sdil pczp'ulation"
during the first three weeks, number of root-galls/plant du.ring
the one or two weeks and number of eggs and total population in
root during the sixth week when DBCP @65 gallons/hac’care was -
better than eontrol. Also, DBCP @ 10 gallons/hectars vas better -
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than DD @ B0 gallons/hectare in case of soil population during
the first week and number of eggs and total nematode population
during the sixth week,

d) Lnoculation of 5 g chopped infested root/pot one
week after transplanting/three weeks after nematicidal spplication:
When & g chopped infested roots were added to the soll one week
after transplanting/3 weeks after nematicidal application DD @
100 gallons/hectare was mostly better than either DD @ 50 gellons/
‘hectare or DBCP @ 10 gellons/hectare. It was guparior to DBCP @
10 gallons/hestare in respect of number or root galls observed
dui-ing decond, fourth and sixth weeks. It was also true for
nunber of larvae in root tissue recorded during the sixth week.
8imllar observations were recorded for DD @ 60 gallons/hectare,
except that during the second week it was inferlor to DBCP @
5 gallons/hectare, vhich in turn was inferior to DBCP @‘10 gallons/
hectare, which was at par with DD @ 100 gallo‘n‘a/hectare. o

DB-GP @ 10 gallong/hectare was at par with DD @ 5o gallona/
hectare with a few exceptions where elther one was superior to
other, DBCP @ 10 gallons/hectare was either better or similar
to DBCP @ 6 gallons/hectare. This was glso the case in ‘respect
of DBCP @ & gallons/hectaré and control and DD @ 60 gallons/ |
hectare and DBCP @ § gallons/hectare, |



DISCUSSION

Six experiments viz, (1) comparative efficlency of
goll samplers, (ii) distribution and sampling of nematodes, |
(111) comparative efficlency of nematode extraction technigues,
(iv) effect of StorageAbag, storage temperature, storage period ‘
and extraction technigues on recovery of nematodes from the
soil sample, (v) guantitative estimation of nematode population
density by six extraction procedures as arfectad by Saason and
seasonal fluctuatlon in nematode population, and (vi) evalustion
of nematieclidal éfficiency vith two techniques and timings of
nematode inoculations, were carried out for evaluating some
techuiques In Nematology. The results of each experimanﬁ héve

been discussed separately and are presented below &

1) Comparative efficlency of soil samplers s Four types
of soil sampling tools (Khurply hnllaﬁ tube~type sampler with
1.0 em diamatar.‘O'Connor's split corer and hollow tube-type
sampler with 2.6 om diameter)‘ware ﬁsad to test thelr ef?iciency;
One composite soll sample consisted qf‘S or 15 or 30 sup~sémples.
Besides the free-living nematodes tha‘plantmpqrasitic‘nematodes‘
encountered were 3 Bn&zlgngnglug, L YLenche nehus, fHoplo a“;gﬁ
Bratylenchus, Meloddogyne larvae, u&mm and m.emma

In general, maximum number of nematodes were obtained

‘when the soil samples were collected with the help of a hollow
- tube«type gsampler with 2.5‘em‘digmeter. Thils WBs folidwed‘by ‘
0'Connorls split corer. Sampling with Khy;pi,and7hollqw-g-‘
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tube-type ssmpler with 1.0 em dlameter provided lower number Gf
nematodes. Chawla (1972) reported that there was no significant
difference 1n the number of nematodes extracted when the goil
sampies were collected elther by Khurpl or O'Connor'a aplit corer
but the varlation between samples was very high 1n respect of
Khurpl. Yates and Finney (19242) showed that although 10 and 15 em
diameter area were equally efficlent at low densities, at high
densitles the comparative efficlency of The 15 cm sampler falls
off, In 1948 the conference of Advisory ﬁntomlngists‘remmmendea
that samples should be taken with a half-eylindrical sampler |
(diaméter 2,64 cm) or soil suger (diameter 3.8 om) to a depth
of 20 cm and at & rate of 50 sampling units for fields upto 4,08
hectare (Anscombe, 1950), This was not based on any experiment,
Also, it was suggested for the collection of so0ll samples for
estimating the potato root-eelworm cyﬁt population.,

It was surprising that irrespective of sampling tool
used, 15 probes per sample provided maximum number of nematodes
except in respeet of Wmﬂm&, Bz:mlelm.w and Mﬁlnim
larvae in case of 0'Connor's split corer,and in case of mmms_
and Tylenchug in respeet of hollow tube-type sampler with 1.0 or
2,5 em dlameter respectively in which case 5 or 30 probes resulted
~in higher number of nematcdea. Howemr, a perusal of C.V. values
reveéled that in severi cages 1t was loweT when the‘ oomposite
samples consisted of 30 probes. It was méximum in case of
‘ mxlgnghgg_which recorded the leagt numbers.‘ Tha higher number

of nematodes from 15 cores in a few aases .’m comparison to
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30 cores could be due to the patehy distribution of nematodes
(dot dlagrammes Figs. 2A-I) indicating that if there 1s o wide
range ln the possible results of.our sample, we are the more
likely to happen upon ‘exceptional' cores which will throw our

average off the true valus.

Observations regarding the time taken in collecting . -
one composite sample consisting of § or 15 or 30 prohes-reveﬁled
that there was no real difference in respect of‘xhnxni;and~h011QW"
tube~type sampler with 1.0 em and 2,6 em diameter, However,more
time was taken in respect of 0'Connor's split corer but probably
the fixed diameter of this split corer could be hélpful in tﬁking
“homogeneous soill samples with little personal ermér. Also, with
the 0'Connor's split corer, the risk of compressing the sample by
forcing it out of the corer is avolded, After the core has been
taken, the clamping band can ba‘lﬂdséned, the two halves of the
gorer aeﬁaratad and the sample exposed. Further more, sample ean
then be easily divided into different soil layers.

11) pistributlon an | las 3 Tha‘aata
of the preelsion experiment were collected on the basiSvdf m1ero~
plot (1 sq. metew) as the smallest practicable wnit, The spatial
distribution of each nematode genus, total planteparasitie
nematodes and free~llving nematodes raprasented in‘dgt diagrams
showed that nematodes were not uniformly distributed over different‘ 
portion of the plot, but these were distributed in patuhas of
varying densities, The density in micro~plot ranged from o-aas,
- 0-110, 0-420, 0-240, 0-250, 0-100, 0+200, 0~978 and 0-630 in
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respect of Tylenchorhynchus, Hoglolalmus, Pratvienchus,
Heteroderas larvae, Hellcotvlenchus, Irichodorugs, Heml

total plant-parasitie nematodes and free~living nematodes in the

ri ul*ua,_ﬁ:

same order.

The method of stratified sampling was adopted for the
estimation of minimum percentage of the sample for a dependable
estimate of the population with row and.column-densities in the
successive zones for Tylenchorhynchus, ﬂgplgmhimng, Ejﬁ&jﬂgguﬂngh

Heteroders larvae, Hellcotvlenchus, Trichodorus, ‘
total plantﬁparasitic nematodes and free~living nematodes. The

percentage of population to be sampled have been obtalned for
the various nematodes in order to have the estimate of the
popuiation at 20 per cent and 10 per cent level of acwnraay.

These have been shown in the following table s

N e
Lylenchorhynchug - le-40 . 20-60
Hoplolaimus . s  @-80
Pretvlenchug 1640 40-80
Heterodera larvae 1640 20-80
Hellcotylenchus 16-40 - 40-80
Trichodorus, 32-60 40-80
Hemicriconemoides 32-60 6080
Total plant-parasltle ,
nematodes | 12-186 . 16-.24

Freewliving nematodes 12—24 ‘ 40~%B

—”m&wn-ﬁﬁnmmnm#m&n—nt—ﬂ-Mn-—m‘v—*uﬂ.ﬁ——ﬂ—ﬂwMiﬂunn—ﬂﬂ—ﬂ‘h'ﬁ *wmhmhm—n—-—
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It may be argued that a sample of 4 units taken from
one random row or one unit taken from 4 random rows eonsisting
of 16 per cent of the total number of units would give the
estimate with the error of 20 per cent of the mean. The popula-
tion was so predominantly heterogenous that we cannot expect to

get the estimate with a percentage error below 20 per cent,

Israel gt al. (1969) reported that in the paddy nursery
area, one sample from 5 soil cores drawn at random in an area of
&0 8Q.m Wag guffieient. In the flelds, strata were marked to
comprise Bm x 5 m squares and one sample for every 25 sq.m area

was found to bhe easential.,

Eleven techniques viz, (1) direct s0il placement over moistened

facial tissue paperj (1ia) Oostenbrink's elutriator with double
layer of cotton wool filter; (iib) Oostenbrink's elutifator with
single layer of cotton wool filter; (ile) Oostengrink’s elutriator
with double layer of faclal tissue paper; (1ii) Cobb's‘moﬁified
decanting and sleving technique with double layer of faelal |
tissue paperj (iv) sugar flotation sieving with 12.5 ppm Separan
9Py 3 (v) sugar flotation sieviﬁg with 12,6 ppm Separan PGE’

(vl) Cobb's modified decanting and sieving technlque + sugar
flotation sleving with 12.5 ppm Separan PG2 + & ppm methylene
bluej (vil) Cobb's modified decanting and sieving technique +
sugar flotatlon éieving with—lz.ELppm Separan SP7 f‘s\ppm methylén@
bluej (viil) centrifugal flofation; (ix) Gobb?s modified decanting
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and sleving technique + centrifugal flotation; (x) Cobb's

modified decantingy and sieving technique + ecentrifugal flotation |
with 12,6 ppm Separan SP,7 +* 5 ppm methylehe blue and (Jd.)Seinhorét's
erlenmeyer flask method have been compared to evaluate their
efficiency in nematode extraction from soill samples., The soil
was sandy loam and harboured Ivlenchorhynchus, Hoplolaimus,
Bratylenchus, Hellcotvlenchus; Txichodoruss Hemloriconemoides

and free-living nematodes.

The average number of nematodes obtained by the use
‘o:r various teehniques ranged fmm 27 to 1848. ‘Nematode~wlse
these ranged as follows s Iylenchorhvachus : 62 to 436, B
Hoplolaimug s 30 to 160, Bratvlenchus s 102-534, mmms

82 to 564, Lrichodorus s+ 35 to 112, m&mm: 27 to 108,
total plant parasitle nematodes 3 338 to 1848 and free»-living
nematodes : 314.to 820. |

On the basis of number of nemetodes obtained, the
extraction techniques could be grouped into three categories,
namely efficient, moderately e:t‘fieient and poor, These have

been generally based on the following ‘eriteriai
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G S I e ks 0 Gk e W A i 0% e W ey P e S o P P ——— N —— E ———— Z ----- 5 — HEE uuuuuuuu - -
Genera Efficient Moderately Poor

c-u--&-m-—---n——~———-————--——-;-——--...-’--u—u—gggégigggn——;—m --------- R,
Tylenchorhynchus 2501 151~-249 150
Hoplolalmus 100 51-99 50
Eratvlenchus 450 201-449 200
Helicofvlenchug 400 151-309 150
Lrichodorus | 90 61-89 60
Hemlcriconemoides 20 51-89 50

Total plant-parasitle ' o

nematodes 1470 - €01-1460 600
Free~living nematodes €00 401-899 400

S S e Wit e B S N S NS e A WL gty A A4 Sk W et s s A D VI fubip W TS sk M e . PR QML S NS AN Y VN W W ek i A S e ke o e fatm gy . T A oot 9098 s P s A e

Cobb's modified decanting and sleving + centrifugal
flotation with 12,5 ppm Separm 8P, + 6 ppm methylene bluey
Cobb's modified decanting and sieving + centrifugal‘flbta%tion,
Cobb's modified daeahﬁing\and gleving + sugar flotatlions sieving
with 12,6 ppu Separan SP, + 6 ppm methylene blue and Cobb!s
modified decanting and sieving teghniqua might be placed in the
efficient category énd‘amongst‘these Cobb's modified decanting
- and sleving + centrifugal flotation with 12.6 ppm Separan SP.? -
5 ppm methylene blue was superior t‘:oo‘th‘ers‘ excepﬁ in ‘respect‘
of Trichodorus, in which casé'th‘is technique éould be categorised
as moderately efficient to poor. | | ”

Cobb's modified decanting and sieving + centrifugal
flotation was inferior to Cobb's modified decanting and sieving +
centrifugal flotatlon with 12,5 ppm Separan SP.7 *+ 5 ppm methylene
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blue and superior to Cobb's modified decanting and sieving + sugar
flotation sieving with 12.5 ppm Separan 8P, + 5 ppm methylene blue
only in respect of Lyvlenchorhynchug, Hellcotvlenchug and free-
living nematodes. It was inferlor in respect of others. Cobbis
modified decanting and sieving + sugar flotatlon sieving with 12.8
ppm Separan SP, + 5 ppm methylene blue was generally inferlor to
Cobb's modifled decanting and sleving + centrifugal flotatlon

with 12,5 ppm Separan SP7 + & ppk methylene blue and superior ta‘
Cobb! s modified decanting and sleving technigue with tw kinds
of‘exeeptions « (1) when Cobb's modified decanting and siaving'*
sugar flotation sieving with 12.6 ppm Separan 8P, + & ppm methylene
blue was auperior to CObb's modifled decanting and sieving +

cent rifugal flotation with 12,5 ppm Separan SP; + & ppm methylene
blue and (11) vwhen it was inferior to Cobb's modified decanting
and sleving teehniqu@ as reported In respect of Helicolvlenchus,
Trichodorus and free-living nematodes. Cobb's modified decanting
and sleving was generally infertor to Cobb' a modified‘décanting
and sleving + centrifugal flotutimn, Cobb'as modified decanting

and sleving + eantrifugal flotation with 12.5 ppm Separan SP, *

6 ppm methylene blue‘and Cobb's modified decanting and‘sieving +
sugar f1otation sleving with.lz.S‘ppm.Separan‘SP7 + 5 ppn methylené
blue, but it was found to be the most efficient technique for
axtraation of Irichodorus. Also, in respect of ﬁgm@gxiggggmg}&hu&
1t wag inferlor %o four other techniquas, besides Gobb's medifioﬁ
decanting and sleving + eentrifugal flotation with 12,5 ppm
Separan 3?7 + 6 ppm methylene blue and Cobb's modified deganting
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and sleving + sugar flotation sieving with 12.5 ppm Separan 8?7 *
&6 ppm methylene blue. | |

The techniques which could be placed in moderately
efficient category are Oostenbrink's elutriator~ﬁith double layer
of facial tissue paper, sugar flotation sieving with 12;5 ppm
Separan SP,, sugar flotation sleving with 12.5 ppm Separan»PGQI
and centrifugal flotation.,

The techniques which could be placed in poor category
are direct soll placement over molstened facisl tlssue paper,
QOOStenbrink's elutriabor with double layer of cotton wool filter,
Oostenbriﬁk'a alutriatar with single layer of cotton wool filter,
Cobb's modified decanting and sieving + sugar flotation siaving
with 12.5 ppn Separan Pﬁg + 5 ppm mathylsne blue and Seinhorst’
erlenmeyer flask method. There were few axcaptions whaa |
Qostenbrink's elutriator with double layer of cotton wool filter
and Qostenbrink's elutriaxor with single layer of cotton wool |
filter vere superior 1n respact of Triehodorus.

Chawla (1972) has also reportad that centrirugal flatation
method was found to glve maximum recovery of nematodes but the
extraction was nat‘significantly‘different elther from decanting
and sleving method or Cobb's gravity and‘siaving method but in
present studies the Cobb's modified decanting and sieving *
centrifugal flotation and ¢entrifugal flotatidn‘with‘lz;s ppm
3eparan 8Pn + O ppm methylene blue were significantly superior
to all the techni@ues used. S .

Caveness and Jensen (1965), Oostenbrink (1956) Whitehead
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and Hemming (1965), MetClitski and Ramanenko (19€9), Elmiligy
and DeGrisse (1970), DeGrisse (1970) have also recommended that
cantrifugal flotation technlque waéf%est.- Barkek et al.(1069)
reported that Baermann funnel, centrifugal flotation and sugar
flotation sieving wera specles selective in a study of nematode
population dynamilcs over‘one year, Undefzsrasent Investigations
Cobb's modifled decanting and sieving + centrifugal flotation
with 12,56 Separan SP7 + b ppm méthylene blue hes proved to be
the best for all the nematodes except Irighodorus in which case
Cobb' s modifled decanting and sleving technique waz best,

from soll sampleg + These studies were carried out with two types
of storage bags (polythene and paper), elght storage temperatures

(o, By 10, 15, ‘20, 26, 30°C and room temperature 16-20°C), six
storage periods (one, two, three, four, six and elght weeks)

and three extraction techniques (Oostenbrink's elutriator, Cobb's
modlfied decanting and sleving technique and Cobb's modified
decanting and sleving + centrifugal flotatlon with 12,6 ppm Separan
SP7 +15 ppm methylene blue), Observations were made in respect

of Iylenchorhynchus, Hoplolalmus, Eratvlenchus, Hellcotylenchus,
Trichodorus and free-living nematodes.

An examination of pooled data indicated that, In general,
polythene bag was superior to paper bag except in respect of ‘
Hoplolaimus, in which case there was no dlfference between the
two types of storage bags. With few exceptions 15°c was the hest
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storage temperature for all the nematodes, except Hoplolaimus
for which 10°C was found better than others. Storage period

for the one week was most sultable for all the nematodes,

Amongst all the extraction techniques used Oostenbrink's elutria~
tor was least efflcient, Cobb's modifled decanting and sieving
centrifugal flotatlon with 12.5 ppm Separan SP7‘* 5 ppm methylene
blue was superlor in respect of Tylenchorhynchug end free-living
nematodes. It was similar to Cobb's modified decanting and
3ieviﬁg technique in case of Pratyvlenchus, Hﬂllgg&ylgﬂghuﬁ;and
‘total plant parasitic nematodes, Similar results were observed

in case of experiment III,

An examination of the pooled data pertaining to stofage
temperature x storage bag revealed that polythene bag was superior
at 0°C in respect of total plant-parasitic nematodes; at 5°C in
respect of Hellcotvlenchus and free-living nematodes; at 10°¢C
in respect of thlglgimmg4 Pratvlenchus, Trichodorus and free-
1iving nematodes; at 15°C in respect of legnghgxhznghn@4
Rratvlienchus, Helicotvlenchus and free-living nematodes; at 20°C
in respect of Hsllcotylenchuss at 25°c‘1n respect of free-living
nematodes and at room temperaturs (15-20°C) in respect of

Eratylenchug.

The comparative study of storage temperature x‘storage
period revealed that at 5°C there was no significant difference
amongst one, two and three weeks storage but these were superior
to four, slx and elght weeks storage. At 1500, two weeks storaga

was superior to elght weeks, At 20°C one week storage was
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superlor to six and eight weeks; at 26°C one week wag superior

to foury, six and elght weeks and at room temperature two weeks
storage was superior to eight weesks storage in respect of
Tylenchorhynchuss at 10°C one week storage was significantly
superior to elght weeks storage; at 15°C one and two weeks storage
were superior to slght weeks and at 20% one week was superior to
musy at 5, 10, 15, 20°¢
and at room temperature (15-20°C), three weeks storage was superior
to one week storage in respect of Pratvlenchus, at 0°C two weeks

gtorage wag superlior to three weeksy at 5°C one week storage was

three weeks storage in respect of Hoplo

superior to four weeks storage, and at 20 and 25°c one waek was
slgnificantly superlor to three weeks storage 1n respect of
Hellcotylenchus; at 16%C one week of storage was superior to ally
at 20°C, 26°C and at room temperature (15-20°C) one week storage
was slgnifleantly superlor to three weeks in raapact of rraéu

llving nematodes.

- The comparatlve study of storage tempemature x extraetion
technique revealed that Cobb's modified decenting and sieving +
centrifugal flotation with 12,6 ppm Separan 8P, + 5 ppm methylene
blue was superior to Oostenbrink’s elutriator at 8%°¢ in respect
of Hoplolalmus,
\ Ln.respeat of Exa&xlnnnhna, Helleotvlenchug and free-living
| nematodes; at 25°C‘in respeuﬁ‘of\free~living‘nematodas and at
~ room. tamperature (15-20° C) in respect of ﬂ&ligg&xlgnghu& and

“freewliving nematodes.

a8 and free~living nematodesj ak 18%¢

A comparative study of extraction techniques X storage
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bag revealed that Cobb's modified decanting and sieving +
centrifugai‘flotamion with 12.6 ppm Separan SP, + & ppm methylene
blue was found to be the best technique when the samples were
stored in polythene bag in respect of ﬂxlﬁnghgxgxngngﬂa‘Exgnxlgnr
ghug, Eﬁllgéxxlgnggym, free-llving and total plant-parasitic
nematodes. Oostenbrink's elutriator was inferior in respect of
Hoplolalmug, Eratvlienchug and total plant«parasitle nematodes.
Cobb's modified decanting and sieving technique was best in
respect of Lylenchozhvachus, Bratvlenchus, He ‘ |
g8, when the samples were stored in polythene bag, This

finding also supports the findings reported in experimént 111,

Comparative study‘af extraction teehniqué x storage
period revealed that ln case of Cobb's modified decanting‘and
sleving + centrifugel flotatilon with 12,5 ppm Separan SP7+ 5 ppm
methylene blue, one, two and three weeks storage was significantly
superior to four, six and elght weeks storage in respect of
Lylenchorhynchus, In case of Hoplolslmus, however, one veek
Btorage wag superior. With Exﬁ&xlnnﬁhng*‘oné, two, three'and
four wedk& storage were superlor to. six and eight weeka staragq. 
In case of free-living nematodes, one and two weeks atorage were
suped or to othera. With Cobb's modified deeanting and aieving L
technlque one and two wsdks storage vasg suparior to all in

respect of a‘thare waa na

real difference betweon one &nd tw@ ‘weeks storage but in raspeet
- of fres~1iving namatodea one and'tww waeks atorage wara superior"
to all storage periods.‘_ o

CQmparativn study of storage period x storaga bag
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revealed that polythene bag was superior when the samples were
gtored for one week in respect of Pratylenchuss two weeks in
respect of Rratyvlenchus and free-~living nematodesy three weeks

in respect of Lyvlenchorhvnchus, Eratylenchus, Hellcotvlenchug,
Trichodorus and freeuiiving nematodes and four weeks in respect

of pratvlenchus, Helicotvienchus, Irichodorus and free-living
nematodes., Oogtenbrink (1260) has reported that the population

of Pratvlenchus pratensis increased whereas that of Tylenchorhvnchus
Qthna‘gradually deareased in soll stored for 1B weeks at 4-8°C in
plastia bags. Number of both specles declined when soll wes kept
in paper bags. Griffin end Ba Barker (1966L4 Barker st al, (1e6R)

' obtained a highaer racovuiy of ectop&raaitas when the soll was
stored at freezing temperature prior to extraction., They demonstra-
ted that starage temperatures affact the efficiency of namatodo |
extractlon proqedurea. 1t was suggeated that when sugar flotation
sleving methods of exxrautian were amployad, soill samples might

be stored at-l5 or 13°c but when methods which depend on nematadé
mot itity such as Baarmann funnel pnaceduro vere to be used.
Samples might be stored at. 13%., Dasgupta and Raski (1968) vorked
on gsurvival of Eg;x1gngunlug,nazzgg 1n soil at dlfferent tamperaw
turesz;zbortsd that nematoda populahimn decreaaaa with lower
temperaturea and longer period af exposura. Four weeks after
8torage at 1%¢ only’one larva: was rea@vared from soil and only

a few from the soil stored at 4°c. |
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smatode populatlon
densitles by slX extraction procedures as affected by geason
and seagsonal fluctus ‘
were designed to compars the effielency of six nematode extraction

Two experiments

methodss dlreet soll placement over molstened faeclal tissue paper
(DT')y Oostenbrink's elutriator with double layer of faoiai tissue
paper (0D), Cobb's modified decanting and sleving technigue (CS)3%
Cobb's modified decanting and asleving + sugar flotatlon sieving
with 12,5 ppm Separan 8P, + & ppn methylene blue (C8SSM)3 Cobb's
modified déaanting and sleving + centrifugal flotation (CSCF)y
and Cobb's modified decanting and sleving + centrifugal flotation
with 12.6 ppm Saparan 8P, + & ppm methylene blue (CSCFSM) in
measuring seasonal papulation shifts of plant-parasitic and free-

living nematodes.

The first experiment was carried out in a field given
to maize-wheat rotation. damples during August, ‘Saptanibar and
October were Laken from maize. From Novembér to Aprii ‘theaé |
waere collected from ‘wheat.‘ Samplas during May, .Tune and July
ware taken from fallow. These have besn graphically represented
in Fig, V—A. The plant-parasitic nematodoa observed ang ‘stu:died,

wére

The other experiment carried out in 'I'op Blmck-l af ’che |

Division of Agronomy eompriaed 8 amp mtations viz ¢

1) Sugaraane—wheat ~IOong.
11) W/bﬂmwhmt
iii) ¥oong-~wheat ~Lobiik.
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iv) Maize (Cobs) -raddish-wheat.
v) Moong + plgeon-pea-wheat,
vi) Malze-potato/ipria-wheat~mpong.

vil) Maize-wheat-moong-balra/lowar.
viil) Malze-oat/harseem/cowpea (for fodder).

The plant-parasitic nematodes observed and studied

were Lylenchorhvnchus, Hoplolalmus, Eratvlenchus, Hellcotvlenchus,
Hetergdera larvae and I.ELQLQQQ.I‘JH.

The detalls regarding the number of samples collected

from various cropa hava baen g:!.ven in Table 63.

Twenty-five samples in the month of August and Saptember
comprised 14 samples from mal ze, 4 samples fmm sugarcane, 2 ﬂamplas
from halra and one each from plgeon-pea, pigeon-pea -l- mgmg, jgmr
plgeon-pea, Jowar * moong and Jowar. In October also, the samples
were collected from the same arops“excapt in one case whem :Ln
place of WEONE one more sample was taken from Jowar. In November,
25 samples were milscted asfollows s 3 samples from plgeon-pea, |
one sampie frém lowar, 2 samples fyom raadish, 4 samples from
potato + torlia, 5 samples from wheat, 2 sam;:oles from oat and
2 samples from berseem, Maximum aamples in December were collected.
from wheat (13). This was followed by sugarcane and potato +
toria (4 in each) . The-rem@ining 4 aamplegwra taka:; from oat
and hﬁm (2 in eaoh). In Jmﬁary, F’abmary‘ énd March maximum
number of samples vere oclleatac’l i‘mm vheat (l'? samplas) s followed ‘
by sugamane (4 samples), o&t CZ samples) and herseem (3 sammes).“‘

In April, the number Q;f samples from wheat and sugarcane mmainad
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the same but in‘place of oat and hergeem, 4 samples were collected
from cewpaa. In May and June, maximum number of samples were
collected from‘mwank (10 samples) followed by sugarcane and cquea
(4 in each). In May, 2 samples were collected from lgbis, 2
samples from lobla + moong and one sample from fallow. In June,

3 samples were collected from lobla + moong and 3 samples from
fallow. In July, maximum samples were collected from malze

(11 samples), followed by sugarcene (4 samples), bhajra (2 sampies)
plgeon-pea + goong (2 samples), cotton (2 aamplea) and pigeon-pea,
Jowar + plgeon~-pea, moong and lowar (1 in each). |

The data for 8 erop rotations have been presented in

Tables €4 to 71. These have also been shown in Fig. V-B,

The results pertaining to the two ex@erimenta have been

disuussad below,

Combined data for the two experimenta with different
nematodes showed highly significant interactions between each
extraetion method and tinme, Irraapeativa of crcp rotations -
two or elght, the‘maximum variation in tha number of namatodag
obtained‘by different methods was 5~6 tim§a, gxcept in respect
of Trichodoyus and Heke
was only upto zwa‘timea.

. larvae in which céase the variation

‘ ﬁha data havn been further summariaed to show as to
when thera waes no significant diffarenee between the axtraetion
procedures (Table 75) . O
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In general, irrespective of nematode and time of
sampling, CSCFBM was superior to CSSF, exeept in case of Lylcho-
dorug which was found only in respect of 8 crop rotations.

CSSF was either superior or equsl to CSSSM except in
a few cases in respect of leghgﬂgxug, In respect of plant~
parasitlc nematodes, however, it was mostly superior. With
Hoplolaimus and Eretvlenchug while 1n case of mal ze-vheat rota-
tion it was superior as in respect of September and July respecti-
vely, in case of 8 crop rotations 1t was better than C558M in
80 per cent éaseé. In éa#e of Exlgaghaxhxnnnngﬂ,hoWaﬁer,
irrespectivé of'crop rotations it was only 3-4 times superior to
CSSSM., With Egliggxxlgnghnn,and frea~liv1ng nematodes 1t was
6-10 times better than CS38M.

DI was always inferior to CSCFSM except in the cése of
Trichodorug and once in the case of‘xxlgnghnxhzngguﬁlin:aspect
of 8 crop rotatian. In séveral ocfses thara was no signifiaant
difference between 0D and C8 (14), C8 and CSSSM (7), CSsSM ana
CSCP (19),0D, €S and CB8SM (13), 0D, 08, CB8M and CSCF (22) and
c8, CS5M and C8CF (15).

Combined data for the two experiments showed that

¢ there vers three peaks (0ctober, January

and April) in case. Qf maizewwhaat rotationa and 2 peaks (Oetober'\
and April) in ruspect af 8 crop rmtatians. Low'numbera were
found during April to July. There wag a maﬁked variation due te
axtraation praaadures. The paaks were appreciabla in case of

| CSGFSM.and CﬁGF and to same extan@xcs, in reepeat of 8 crop
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rotations. This wais not very appreicable in case of malze-wheat
rotation except In case of C3CFSM. The peaks were noticed at

the harvest time of malze and wheat,

The number of Hoplolajmus wag increasing from September
to November and again from February to April, In April one peek
was observed in malze-wheat rotation. In 8 erop rotations there
‘were two peaks : one ln September and the other in April. From
November to March-April there was an increase in the population
which showed a fall during May and June.

~With Pratylenchug there wag one peek in April and
minimum numbers were recorded during September %o March. This

was found in both the erop rotations studied.

With Helicotyvlenchusg also therer wag only one peak
which was noticed during Marcthpril.

Heterpdara larvae were found in respect of 8 exop
rotations, One peak was observedvin May. There was r‘zot‘much‘
variation during July td‘ February. From February to April thére;
was a marked fall in the population. |

| With Irichodorus there WA S not much i‘luctuation in the
populat:mn exeept in August and September. |

There was one peak in February. 111 case of free-living
nematodes in respect of 8 erop rotations., In case of maize=
wheat rotation the meximum popula’cion was recorded in May. |

The population increased rmm Septamber to Ma.rah.

With the total plant-parasitic nematodes there was e
‘marked fall from April to July-August, From December to April



140

there was a gradual increase in the population. However, there

wag & marked peak in Aprll only in respeet of 8 erop rotations,

Host crops seem to affect the prevalence of nema tode “
genera because seasonal peaks of the nematodes corresponded to
the maximum growth of the host ecrop - .(the rabl (winter) crops
are at maturity during March~April and Kharif (summer) crops
during October) Thus, seasonal effects were confounded with
the stages of crop growth, In Octobar and April the‘aVQrage‘
soil temperature was 21 and 26°C respectively which helped in
crop?grwwth. The rainfall during theae manths was 2.5 cﬁ.

Ferris and Barnard,(lsﬁ?) also reported that in soll

of so:rbean fleld, porsulation of mmmﬁ, Helicotvlenchug
shyg bullt up during the growing season and

| u i

reached a peak naar the end of the cr0p. ngatxlgnnngﬁ,p@pulation

in the =oll usually reached a peak early in the season and a
decline followed, There were drops 1n the popul&tion.af most‘

namatodes during very dry periods,

o) MWWW

E&shnlana&.&n- ‘ ation s Pot studies
"were carried out to evaluate the nematieldal efficacy with two

teéhniques and tw timings of nematode 4nocuia$ian, Nematode
inoeulation was done in two ways viz. 2000 larvae per pot and
5 g ahopped\inf@sted rpat‘galls/pat.j These were lntroduced
three w&éks after or at the time of nematicidal application.
Obsngatiohs on. nemahade‘papulation in soll and xoctwtisaue 

and number or root-knot galls/plant were recorded at ore, &wo,
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three, four, flve and six week after transplanting. The results
in respect of two technliques and two timings of nematode inoeula-

tion are discussed below @

There were four situations viz 3 (1) 4inoculation of
2000 larvae/pot &t the time'of nematicidal application, (ii)‘
inoculation of 5 g chopped infested root-galls/pot at the time
of nematlieidal application, (1ii) inoculation of 2000 larvae/pot,
one week after transplanting/3 weeks after nematicidal appligatian,
and (1v) inoeulation of & g chopped mot-galls/pot, one week
after tranasplanting/3 weeks after nematicidal application, under

which the efflicacy of DD and DBCP at two dosages have\bean.studiéd;

On the basis of nematode populatibn in ﬁoil/rodtnfissue
and number of galls/plant, the four situations could be placed
in the following order : inoculation of 2000 1arvae/potlone‘week
after trangplanting/3 weaks after nematiceldal spplication >
inoculation of & g chopped infested roct-galllpot one waék after
transplanting/3 weeks after nematicidal application>~inocu1ation‘
of 8 g chopped root galls/plant at the time of nematicidal .
applicationj>inacu1ation of 2000 1arvae/pot at the time of
nematlcidal application- | |

It may be argued that when the nematodes were inocula-
tad at the ttme of nematlaidal appliaation, the recovery ef
nemstode was poor indieating that the nematmﬁes ‘were affected
‘bY all the treatments and 1t was difficult to differentiata
between the treatmonts.j Also, when namatoaa larvae wera inocula*

tad, nematodea eould not be sesn even aftar ane week bub whan
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infested chopped roots were added, they could be found upto four
weeks, indlcating that addition of 6 g infested chopped root
galls/pot at the time of nematicidal application might show some
differentiation in the nematicldal efficacy which was not poss:lble
in the former case. The nematode populatibn in soil was either
nil or only a few to give any significant diffei*énca dus to
nematicides. Also, even when the nemétodes/chapped infested

roots were inocuvlated 3 weeks after the nematicidal spplication,
the trends were not the same in respect of soil population'after |

nematicidal application.

Both the methods of lnoculation at the time of nematici-—y
d.al ‘application recordad elther none or only a few nematodes
either in the soil or in the root tissue. Also, the nunber of
gells were few, However, this was not true when nematodes/
infested chopped roots were inoculated three weeks after the |
nematicidal application indicating that thils timihg of iﬂQQUlaé-»
tion might pmvide better differentiation in nematicidal eifficacy.
Furﬁher, in comparison to chopped 'roo‘t :anculation, the neniatodu
populatlon in root tissue and the nﬁmber’_c;t ‘galla/pl_ant wag more
when the nematode larvae wera‘ inoculated. While 1t waé i“ncmasing |
with ‘th‘e time in thé cage of inoculation of 5 g chopped root‘v |
galls/pot, it shoved a fall in respect of inbculﬁtion of 2000
larvae. These ‘results‘ showed ﬁhat‘ nematdde population in goll
wo“ul‘d not be a relalable ériteria for evaluating the effiaaey \
of nematiaides. ~$lnce the root tiasue 0bservation was mm:-e
complic&ted and time cunsuming, 1t would be better to count
the number of galls/plant. Alseo, since tha:-m waa o'c much
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differenge in the results after 3 weeks, the observations
upto three weeks after transplanting would be sufficient
to give a reliable estimate of the nematicldal efficacy.



SUMMARY,

8ix experiments viz, (1) comparative efficlency of soil
samplers, (11) distribution and sampling of nematodes, (Lii)
comparative efficiency of nematode extraction teechnigues, (iv)
affect of storage bag, étorage temperature, storage perlod and
extraction techniques on recovery of nematodes from the soil
gsample, (v) quantitative estlmation of nématode population density
by slix extraction procedures as affected by seaébn ind seasonal
fluctuation in nematode population and (vi) evaluation of |
nematlicldal efficlency with two technlques and timings of nematode |
inoeulations, were carried out for evaluating some techmiques in

Nematology.,

Four types of sampling‘tools were used
to test thelr efficlency. In.genaral, paximm number of-nematodés
were obtalned when the sail.sémpiem were collected with the help
of a hollow tube~type samﬁler wi#hfgféﬂgm“digme?er. This was
followed by 0'Connor's Split‘md;erar sampliﬁg with.zg_ngggana
hollow tubewtypersamplor with 1,0 em dlameter pravided lower

numbar of nematndas.

With a few exceptions, irrespactive of sampling tools
\ﬁséd, lﬁ'prnbes'per sample provided maximum number of nﬁmatOdéa |
‘indicating that if there is a wide ranga in the ponsible results
‘of oum aample, WQ are the mnra 11ke1y to happeﬁ?upon exeeptional"‘

eores whieh will throw our average off the true value.‘



145

Nematodes were distributed in patchas of
varying densities. It was estimated that a sample of 4 units
taken from one random row or one unit taken from 4 random rows
conglsting of 16 per cent of the total number of unlts would give
the estimate with the error of 20 per cent of the mean., The
population was so predominantly heterogenous that we cannot

expect to get the estimate with a percentage error below 20 per

cent,

~ Eleven technliques have heen compared to
evaluate thelr effielency in nematode extraction from all samples.
Tha average number of nematodes obtained by the use of various

technlques ranged from 27 to 1848.

On the basis of number of nematodes obtalned the extrac-
‘tion techniques could be grouped into three categories, namely :

efficlent, moderately efficlent and poor.

Cobb's modified decanting and sieving + centrifugal
flotation with 12,56 ppm Separan 5Py * 5:ppm‘methylene‘b1ue, cobb's
modified decanting and sieving + centrifugal flotatlon, Cobb's
modified decanting and sio#ing + gugar flotation with 12;5 ypm‘
Separan‘8P7 + B ppm methylene blue and Cbe!s‘quified deeanting-'
and sleving technique might be placed in the efflcient aategorv
and among st thaae Gobb's modifled decanting and sieving +
centrifugal fletation with 12.5 ppm Saparan 3P7 + & ppm methylane
blue'was superior to others exaept in respect ef Ixighgﬁaxng‘in
whiah aaao this toahniquo gould be categorisad madarataly affieient

Z
to poor.
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The technlqueswhieh could be placed in moderately
efficlent category are Oostenbrink's elutriator with double layer
of facial tissue paper; sugar flotstion sleving, with 12.5 ppm
Separan SP7; sugar flotation sieving with 12,6 ppm Separan Pﬂgi

and centrifugsl flotation.

The techﬁiques which could be placed in poor category
are dlrect soil placemmﬁt over molstened facial tissue paperf |
Oostenbrink's elutriator with double layer of cotton wool filter;
Oostenbrink's elutriator with single layer of cotton wool filter,
- Cobb's modified decanting.and sleving + sugar flotation sleving +
12;5 ppm Baparan.PGQ + 5 ppm methylene blue and Seinhorat's

erlenmeyer flask method,

gtudies were carried out to see the
effect of two types of storage bags, elght storage temperatures,
dhmee

six storage periods andextraction techniques on the recovery of

namatodes.

In‘genaral, polythenmbag‘waa superior to paﬁerbag;
16°%¢ vas tha‘best‘storags temparhtura;‘eng w@ek storage pefiod
was most satisfactory and‘acbb's'mcdified'dananting‘aﬁd sieving *
centrifugal flotation vith 12.5 ppm Separan EF7 + & ppm m@thylene
blue was the best axtractian teahnique. | |

- Two\experiméntﬂ vere déaigned to‘compara
the efficlency of six:namatoda extraction methods in measuring |
seasonal population shifts to plant-parasitic and freenliving .
nematodes. The first experimant wasg carried out in a. field
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given to malgze-wheat rotation and the second experiment comﬁrised

of 8 erop rotatlorns.

Two experiments with different nem&ﬁodes showed highly
significant interactions between each technique and tinme, Ifreapec-
tive of crop rotations, the maximum variation 'in the number of
nematode obtained by different methods was 5-6 times, except in

raspect of Irichodorus and Heteroders larvae in which case the
variatlon was only upto 2-3 tlmes,

In general, irrespective of nematode and time of
sampling CSCFSM was swperior to CSSF, except in the case of .
Trichodorug which was found only In respect of 8 crop rotations,
CSSF was elther superilor or eqt;ai to‘ C338M except 1n a few cases
of Irichodorus. 1In respect of fatal plant~parasitic nematodes, ‘
however, it was mostly superlor. With Hoplolalmus and Bratyvlenchus
vhile in case of malze-wheat rotation 1t was superior as in
respect ‘of September and July res;mctivaly; in caée of 8 ‘cmp |
rotations it was better than CSSSM in BO per cent cases. In case
of Lvlenchorhvnohus, however, irrespective of erop rotations 1t _
was only 3-4 times superior to CSSSM. With Helicotylenchus and
freemliving nematodas it was 6—10 times better than GSSEM.

D’.E was always :Lnferiar to C&GFSM excapt in the case.

| of Irighodorus and once in the casa of
of 8 erop mtations.

s, in respect

With anhunmm there were 3 peaks (OGtmbar,
Jgnuery and April) : :Ln ca.ce of mai ze‘-wheat‘ mtat:ion and »2 peaka‘ ‘.
(Ootober and April) in respect of 8 crop rotation, The peaks
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and m
were appreciable In case of CSCFSM anddﬂsaﬁ<to some extent/C8 in

respact of 8 crop rotatlons. This was not very appreqiable in
cagse of malgze-wheat rotation except in case of CSCFSM. Wlth
Egglgigimua one peak (April) weas observed in maize-wheat rotation
and two peaks (September and April) in case of 8 crop rotatlons,
With Pratyvlenchus there was one peak (in April)., With Hellcoty-
nehus slso there was only one peak which was notleed during
MarehApril. Enngnadgzg,larvaé were found in respect of 8 crop
rotations, which showed only one peek (in May)., With Ez;gngmgnga

there was not much rluotuation in the population except in Auguat
and September. With freanliving nematodes there was one peak

(in February) in respect of 8 crop rotations and one pesk (in May)
in case of malze-wheat crop rotation, rhmre WAS & marked fall
from April teo July-dugust. in caaze of bota; plant»parasitic -
nématcdes. From December to April there was a gradual. increase
in the populatlon., However, thare‘was a marked peak (in April)

only in respect of B c¢rop rotatlions,

Host erops seem to affect the prevalence of nematode
genera because seasonal pgaks of theVnematbdas‘corraaponded te
thé maximum growth.nf‘the‘host:cxap- Theuseaéonal affeaté.wbre
confounded with the stages of crop growth,

Pot studles were carried out to eValuété‘ |
the nematicidal afficaay with two techniques and timings of nematode”
ineculation. On the basis of nematode population in soil/reat-
tissue and nunber of galls/plant, both techniques and ﬁimings of
nematode inoculation could be placed 1%£%bllmwing order: Inmculation\:
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of 2000\1arvae/pﬂ, one week after transplanting/3 wesks after
nematicidal application : inoculation of & g chopped infested
root-gall/pot one week after transplanting/3 weeks after nematicl-
dal application . inoculatlon of & g cﬁopped infested root-gell/
pot at the time of nematicldal application inoculation of 2000
larvae/pot at the time of nematieldal application,

 Both the methodd of inoculation at the time of nematiel-
dal application recorded elther none or only a few nematodes
eitherlin‘the soil or in the root-tissue. Also, the number of
galls Were\few. However, this was ﬁét-trua when nematodes/infested
chopped root-galls were inoculated three weeks after the nematicl-
dal application indicating that this timingrof inoculation might
provide better differentlation 1n nematicidal effiecacy, Further,
. in comparlson to chopped rootwindaulation, the nematode popula~
tlon 1n root-tlssue and the number of galls pér plant Was more,

when the nematode larvae were 1noqulated.

Nematode population in‘sbil would notbqueliable
criteria fcr evaluating the afficacy‘of nemﬁticidas. Since
‘the root- tissue obaarthion was mare complicatad and tima
consuming, it would be better to count tha number of galls/plant
Also, the observations upto three weeks after transplanting
would be sufficiant to give a reliable egtimate‘of the nematicidal |
efficacy. | o |
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